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NOACHUTENbHAA 3AMNMUCKA

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,
MO3BOJISIET TIOHATh 3aKOHBI HPUPOABI M YCIHEIIHO HCIOJb30BATh JIOCTHKCHHUS
COBPEMEHHBIX TEXHOJIOTUN B TIOBCEAHEBHOM 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 Hassanmue xypca dopma Kiacc
o0ydeHus | 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 ¢usnke Oo4Has 11

5. | ®usuka B 3aga4ax. [Ipupona, moznanue, O4YHast 8
MpaKTHUKa

6. | ®usuka B 3ama9ax. MexaHuka ouHas 9-10

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

8. | ®usuka 7-8 3a04Hast 7-8

HanpagsiieHHOCTH POrpaMMbl

[IporpamMMa MMeeT €CTECTBEHHOHAYYHYIO HAIMpPaBJIIEHHOCTh, B CBSI3U C JITHM
paccMaTpuBalOTCSA TPHU aKTYAIbHBIX aCleKTa U3YUCHUS:

— TEOpeTHUYeCKHi: (U3MKa paccMaTpUBAETCS KaK CPEACTBO (OPMHUPOBAHUS
00pa30BaTENBHOTO MOTEHIINANIA, CO3/IaeT Y 00YJArOIINXCS MIPEICTABICHUE O HAyYHOU
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KapTHHE Mupa, (GOpMUPYET HAaydHOE MHPOBO33PEHHE, 3HAKOMHUT C METOJaMHU
HAy4YHOT'O MMO3HAHUSI OKPY>KAOIIET0 MUPA,

— 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
CJIEICTBUM (DU3UYECKUX TEOpHi, aHAIM3UPOBATh PE3YJIbTAThl KCIEPUMEHTOB U
MPaKTUYECKU MPUMEHSATDH B MIOBCEIHEBHON KU3HU MOTYYECHHBIC 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 OOYCJIOBJIE€Ha TE€M, YTO B HACTOsILEE BpeMs B
OOLIECTBE MOBBIIIEH HMHTEPEC K E€CTECTBEHHbIM HaykaM. Pu3znka — 3TO OCHOBa
TEXHUYECKUX HAyK. 3HAUEHUE (PU3HMKHU OINPEHEISIETCS pOosibl0 (PU3UUYECKON HAYKH B
KU3HH COBPEMEHHOI'O OOIIEeCTBA, €€ BJIMSHUEM Ha TEMIIbl Pa3BUTHS HAy4YHO-
TEXHUYECKOT0 Tporpecca. 3HaHUS 1O (PU3MKE SBISIOTCS HayajabHOW Oaszoi Jis
U3YYEHHUS CHEIUAIbHBIX TPEIMETOB B BHICIIUX YU€OHBIX 3aBECHUSIX.

Ilenaroruveckasi 1meaecoo0pa3sHOCTbL NPOrpaMMbl COCTOMT B TOM, YTO
¢usuka, Kak Y4YeOHbBI MpEIMET, SBISETCS MOIIHBIM OpPYAMEM pa3BUTHUSA
UHTEJJICKTYaJIbHBIX U TBOPYECKMX CHOCOOHOCTEH O0OydYaromuXcsi, YYUTHIBAET
cnequuKy UX HHTEPECOB, (POPMHUPYET MOTPEOHOCTh HMMETh TIYOOKHE MpPOYHBIC
3HaHMS, (POPMUPYET JTUYHOCTh ydallerocs. 3aKOHbl (PU3HKHU JIEKAT B OCHOBE BCETO
ecrecTBo3HaHusA. Puszuka ¢Qopmupyer y oOydarommxcs IpeAcTaBlIeHUE 00
OKPYXAaIOIlEM MaTEepUAIIbBHOM MHUpPE, IOKa3bIBAET TI'YMAHMCTHYECKYIO CYIIHOCTb
HAay4YHbIX 3HAHUM, MOJYEPKMBAET HUX HPABCTBEHHYIO LIEHHOCTb, 3HAKOMHUT C
(GuU3MYECKUMU OCHOBAaMH COBPEMEHHOTO MPOU3BOJICTBA, TEXHUKH U OBITOBOTO
OKPYEHUS YEJIOBEKA.

HoBu3Ha nporpaMmmel
IIporpamMmoii npeyCMOTPEHBI HOBBIE METOAUKH INPENOJABAHUA, B TOM YHUCIIE
HOBBIE ME€IArorMueCcKre TEXHOJIOTUHU B MPOBEACHUU 3aHITHH, AIEKTPOHHOE O0yUYeHHE

u TuOpuaHOEe O0Oy4YeHHE, HOBOBBEACHHS B (popMax IMATHOCTHUKHA U TIOJIBEIICHMSI
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UTOTOB peaju3aluid IpOrpaMMbl, HOBbIE (OPMBI B3aWMOJEUCTBUSA YYAaCTHHUKOB
00pa30BaTEIBLHOrO MpoLEecca.

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
OKCIIEPUMEHTHI, BBIIBUTATh THIOTE3bl U CTPOUTH MOJICIH; MPUMEHSTHh MOTy4YeHHBIC
3HaHUsA 10 Pu3uKe A 00BACHEHUS pa3HOOOPa3HbIX (PU3MUECKUX SIBICHUN U CBOWMCTB
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 MPUOOPETEHHbIX 3HAHUM W yMEHMM s pelleHus
OPAKTUUECKUX  3aJad  TOBCEJHEBHOM JKM3HM, oOecredeHus: Oe30MacHOCTH
COOCTBEHHOM KHU3HH, PALMOHAIBHOTO MTPUPOJOTOIB30BAHMS U OXPAHBI OKPY KaIOIIEH
Cpelbl.

3amaum nmporpamMmsl

1. O6yuaromue:

— o0ecreynuTh BBICOKMM ypOBEHb 3HAHHMHM  ydamuxcs, CcPOpMUPOBATH
KOHCTPYKTHUBHO JyMAIOIyl0, CBOOOJHYIO M JIMHAMUYHYIO B CBOMX IOCTYIIKaxX
JMYHOCTh, KOTOpas Obla Obl CIIOCOOHA WMHTETPUPOBATHCS B CHUCTEMY MHUPOBOU U
HAIMOHAIBHBIX KYJIBTYD;

— o0ecreyuTh MOHUMAaHWEe YYAIIMMHCS CYIIHOCTH (PU3WYECKHUX SIBICHUN U
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;

— BOOPY)KUTHb YYaIlIMXCA METOJlaMd M TPUEMaMH YMCTBEHHOW palOTHI,
BOKHEUIITUMHU KaTETOPUSAMH HAYYHOTO 3HAHUS, JOTUKOW TeHe3a HAyYHOTO TTO3HAHUS:
OT SBJICHMA W (aKTOB K MOJEISIM M THUIIOTE3aM, Jajee K BBIBOJAM, 3aKOHaM,
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TEOPUSM, UX TIIPOBEPKE M IPUMEHEHUSAM, XapaKTepHbIX I  HAy4HO-
UCCIIE0BATEIBbCKOMN 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 KAayeCTB MBIIUICHUS, HEOOXOAMMBIX ISl aJanTalud B
COBPEMEHHOM HMH(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-UCCIIEI0BATENBbCKON AEATEIbHOCTH.

3. Pa3BuBaromue:

— ¢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 OOIIMX CIOCOOOB HHTEIIEKTYaJIbHOU JIESITEIbHOCTH,
XapaKTEPHBIX JUIsI (DU3UKH W SBISIFONIUXCS OCHOBOW TO3HABATEIBHOW KYJIBTYPHI,
3HAUYMMOM JJIA Pa3IMYHBIX c(ep YeTOBEUECKOM AESITEIbHOCTH;

— pa3BUTHE JIOTUYECKOTO W KPUTHUYECKOTO MBIIUICHUS, KYyJIbTYpbl pEYH,
CIIOCOOHOCTH K YMCTBEHHOMY JKCIIEPUMEHTY.

OTiimunTebHBbIE 0COOEHHOCTH TPOrPAMMBbI

OTnUYuTeNbHOM  OCOOEHHOCTBIO  MPOTpaMMbl  SIBJISICTCSI  3HAUYUTEIBHOE
YBEIMYEHHE aKTUBHBIX ()OpM padOThl, HAMPABJIECHHBIX HA BOBJICUYECHHE y4YalIUXCS B
y4eOHYI0 JesiTeNbHOCTh, Ha oOOecleyeHue TOHMUMaHUs UMHU (AKTHUYECKOIro
MaTepuaia, pa3BUTHE MHTEIUIEKTa, NPUOOPETeHHE MPAKTUYECKUX HABBIKOB, YMEHHM
IPOBOJIUTH  PAacCy’KIEHUs,  JOKa3aTeJIbCTBA. [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,

— TMOBBIMICHHBIA  YpPOBEHb  WHAMBUAyAIM3allMK  OOy4YCHHs, Kak B
BapUATHBHOCTH COJIEp)KaHUS, TaK W B OTHOUICHWH 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 mpenHasHaueHa it ydamuxcsi /-11 KiaccoB, YBIIEKAIOIIUXCS
bu3MKOM W JKeNANMX  M3Yy4YuTh (QU3UKYy Ha  YriayOJE€HHOM  YpPOBHE,
CUCTEMATU3UPOBATh 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
HamnosnsiemocTs rpynmnsi: 12-14 genosex
CocraB rpynim: oJHOBO3pacTHOM

YciaoBusi npuema aereu

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
peXruMe, MPUHHUMAIOTCS BCE JKejarolue 0e3 OrpaHudYeHUud U TpeaBapUTEILHOTO
TECTUPOBAHMUSL.



Cpoxu peanusanuu nporpammsl ot 1 10 5 et

Jnis 0OydeHus Ha BCeX KypcaxX 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 «llouck» W wuCHONB3yeMOM TIpU peanu3aldd IPOrpamMMbl
uHpopMaruu U obecrnieynBaOIMX €€ 00paboTKy MHGOPMAIMOHHBIX TEXHOJOTHM,
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 TOJla IO HWHAWBUAYATLHOMY IUIAaHY TPYNIBI WIA OTAEIHEHOTO
o0yyJaroierocs.

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

MeTtoabl 00y4eHus:

1) mo cmocoby opraHu3zalMu 3aHSATHH — CIOBECHBIC, HAaIJISI/IHBIE,
MIPAKTUYECKUE;
2) TO YPOBHIO JEATCIBHOCTH OOydYaromuxcs —  OOBSICHHTEIbHO-

HWIUTFOCTPATHUBHBIC, PCITPOAYKTUBHLIC, HACTUYHO-IIOMCKOBLIC, UCCIICA0BATCIILCKUC.

Tunsl 3aHsATHII. KOMOMHHMpPOBaHHBIE, TEOPETUYECKHE, MPAKTUUYECKUE,

PCIICTUIMOHHBIC, KOHTPOJIBHBIC.

Pexxum 3aHaTHH

B 3aBucuMocTy OT Kypca, BO3MOXKEH OJIMH U3 CIECAYIOIINX PEXUMOB 3aHATHIA:
B teuenue yue6HOTO roga:

— JIBa pasa B HEJEJIO IO JBa y4eOHBIX Yaca.

B nepuon neTHero KaHUKYJISIPHOTO UHTEHCUBA!

— €XEeJTHEBHO (C MOHEEIbHUKA 10 MATHHUILY) TI0 8 y4eOHBIX YacoB B T€UCHHE -

W HEJIeIH;



— ©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 OOYUYEHHS SIBISIETCS TOCTUKEHUE KOMIIETEHTHOCTH B
UCIIOJIb30BaHUU (PU3NYECKUX 3HAHUM U YMEHUHN ydallerocs o u3y4aeMomMy Kypcy.

OOs13aTenbHBIE pE3yJabTaThl M3Yy4YEHUs IpOrpaMMbl IPUBEACHBI B paszeiie
«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 Pe3yIbTaThl U3MEPEHUI C MOMOUIbIO Tabaul, rpaduKoB U
BBISIBJIAITH HA 3TOM OCHOBE SMIIMPUYECKHUE 3aBUCUMOCTH, MPUBOAUTH MPUMEPHI
MPaKTUYECKOTO UCIIOJIb30BaHU (PU3UUECKUX 3HAHUU.

Cnoco0ObI onpeesieHus pe3yibTATUBHOCTH

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

Buabl KOHTPOJISI — TEKYLIWI, UTOTOBBIM.

@DopMbI NOABEACHUS UTOTOB PEAJIU3ALNH IPOIrPAMMBI

Texkymuid KOHTPOJIb MPEANONATraeT BBITOJIHEHUE TECTOB, CAMOCTOSATENBHBIX U
KOHTPOJIbHBIX PadOT MO U3y4yaeMOM TeMeE.

[lo okoHYaHMM Kypca TPOBOJUTCS HMTOTOBBI KOHTPOJIb 3HAHUN B (opme
TECTUPOBAHUS WM KOHTPOJIBHOU PabOTHI.

JlokyMeHTaIbHON (POPMOI MOATBEPKIECHUS MTOTOB PeaM3aIlii OTACIHHOTO
Kypca ImporpamMMBbI SIBIISIETCS TOKYMEHT 00 oOpazoBannu «CepTuduxat (C OIEHKOM)
ycta"oBienHoro [{earpom «Ilonck» obpasma.



KYPC «MEXAHUKA»

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

Kypc npennasnauen qis yyammxes 9-11-x knaccos.

ey Kypea:
— (opmupoBaHue 3HaHUII OO0 OCHOBHBIX MOHATHSAX U (YHIAMEHTAIbHBIX
(¢u3nyeCKuX 3aKOHAaX U MPUHIUNAX, 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.

3apaum Kypca:

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

— (opMHpOBaHNE YMEHHUH peIaTh 33a/1a4l Pa3HOTO YPOBHS CIOKHOCTH,

— ¢opMHpOBaHNE YMEHHH M HABBIKOB IIJIAHUPOBATH JKCIIEPUMEHT, OTOHUpATh
HEOOXOMMBIC MPUOOPHI, COOMpaTh YCTAHOBKH ISl BBITIOJHEHHUS HSKCIIEPUMEHTA,
MIPOBOJAUTH IKCIIEPUMEHT, aHAJTU3UPOBATH PE3YJIHbTAThI SKCIIEPUMEHTA,

— pa3BUTHE UHTEpEca K U3YUCHUIO (PU3UKH;

— pa3BUTHE TMO3HABATEIIPHBIX MHTEPECOB, MHTEIUICKTYaJIbHBIX W TBOPYECCKUX
CITOCOOHOCTEHA.

PexxuM 3aHAATHII: B TeueHUE y4eOHOro roja JBa pa3a B HEJEII0 MO JBa
y4eOHBIX yaca.

dopmMa peau3anvu Kypca: O4Hasi U 3a04Hast

dopmMa npoBeIeHUS UTOTOBOM ATTECTALMU . UTOTOBBIN TECT.

Y4yeb6HO-TeMaTU4YeCKUMN NnaH Kypca «MexaHuka»
ouyHas popma 00yueHUs

Ne | HaumeHoBaHue pazaena, TEMbl KonnuecTBo yacos

Teopus | IIpaktuka | Beero

1 | Tema 1. Kunemaruka 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-TemaTUyecknmn nnaH Kypca «MexaHuka»
3a04Has popma 00ydeHUs

Ne | HaumeHoBaHue pazjena, TeMbl KonuyectBo yacon
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
IIO3HAKOMHUTBCA C€ OCHOBHBIMH IIOHATHAMH, XAPAKTCPUCTHUKAMHM KW 3aKOHAMHU
MCXaHHNYCCKOI'O IBHXKCHU U OBJIAACTh MCTOAAMHU U HpI/IéMaMI/I pemcHus paCuCTHBIX,
Fp&(l)H‘I@CKI/IX N OKCIICPUMCHTAJIBHBIX 3aJa4 I10 MCXAaHHWKC Pa3HOIro YpPOBHIA

CJIOKHOCTH.

Yuamuecs 710/15KHbI 3HATD:

— CMBICJI TIOHATHUN: MaTepuajbHas TOYKa, OTHOCHUTEIBHOCTh MEXaHHMYECKOTO
JBH>KEHUSI, THEPTHOCTh, CHUJIA TATOTEHUs, CUJIa YIPYTrOCTH, BEC Teja, CUjia TPEHHUS,
HEBECOMOCTh, MHEPIIMATIbHAS U HEMHEPIMaIbHas CUCTEMa OTCUYeTa, MHEPIH,

— CMbICH (PU3UYECKUX BEJIUYUH: MyTh, IEPEMEILICHHE, MTHOBEHHAsI CKOPOCTb,
YCKOpEHHE, Macca, IIIOTHOCTh, CUJjla, BEC, JaBJICHUE, UMITYJILC TeJa, UMITYJIbC CHUJIBI,
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paboTa, MOIITHOCTb, KHHETHYECKAasl SHEPIHsl, TOTEHIIUAIbHAS YHEPT UL, KOOPPHUIIUESHT
IIOJIE3HOTO IEUCTBUS, AMIUIMTYAA, IEPUOJL, 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 Apxumesna, 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
CIyTHUKOB MOJ| JEHCTBUEM CUJIbI TSKECTH, OAITTUCTUUECKOE JBUKEHHUE, PEAKTUBHOE
NBHKEHUE, yCcTpoucTBO pakersl, KIIJ[ MamuH M MeXaHU3MOB, NOJBEMHAs CHIIA
KpblIa CaMOJIETA;

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

Yuamuecst 101KHBI YMETh:

— ONUCBHIBATb U  OOBACHATH  (U3WYECKUE  SBJICHUS: NPSAMOJMHENWHOE
PAaBHOMEPHOE ABHXEHHUE, MPSIMOJIMHEMHOE PaBHOYCKOPEHHOE JIBM)KCHHE, JIBUKCHHUE
TeJa Mo OKPYKHOCTH, KOJeOaTebHOE ABMKEHUE, Mepeada JaBICHUS )KUJIKOCTAMH U
ra3ami, IJaBaHuE TN, MEXaHUYECKHUE KOJIeOaHUs U BOJIHBI;

— JaBaThb TOYHBIC OIPENENICHUS OCHOBHBIX MOHSATHUH MEXaHUKH, TOYHBIE
(GhopMYJIMPOBKY 3aKOHOB;

— H“300pakaTh HAa 4YEpPTEKE HANpPaBIECHUS BEKTOPOB CKOPOCTH, YCKOPEHHS,
CHWJIBI, UMITYJIbCA TENIA;

— pemate 3aJayd  HAa OIpPEACIICHHE CKOPOCTH, YCKOPEHMs, IIyTH U
NEPEMEIICHNS MPU PA3IUYHBIX BHUAAX JABWKEHHUSAX, CKOPOCTH M YCKOPEHHMS IpHU
JNBUKEHUU TeJla MO OKPY>KHOCTH C MOCTOSHHOM MO MOJIYJIIO CKOPOCTHIO, MAaCCHI,
CWJIbl, WUMITyJbca, paboOThl, MolHOCTH, »Hepruu, KIIJI, yckopenus cBOOOIHOTO
NaJieHus 1o NMepruoay KojaeOaHuil MasiTHUKA U Ap.;

— paccuuThIBaTh TOPMO3HOM MYTh, CUJIBL, AEHCTBYIOLIUE HA TEJIO, IBHXKYLIEECS
C YCKOPEHHEM, ONPENEISATh CKOPOCTh PAKETHI, MCIIOJIB30BATh KJIACCHYECKUN 3aKOH
CIIOKEHUSI CKOpOCTEM, a Takxke 3aKkoHbl HbIOTOHA, BCEMUPHOrO TATOTEHUS,
COXpaHEHUs UMITYJIbCA, MOMEHTA UMITYJIbCA, SHEPTUH U JP.;

— YWTaTh U CTPOUTH IpadMKH, BHIPAKAIOIIME 3aBUCUMOCTh KUHEMATUUYECKUX
BEJIMYMH OT BPEMEHU MpPU PABHOMEPHOM, PaBHOYCKOPEHHOM M KOJI€OATEIbHOM
JBUKEHUAX, CHJIBI YIIPYTOCTH NIpH IehopManuu u Jp.;

— U3MEpPATh W BBIUUCIATH (PU3NYECKUE BEIUYUHBL: BpEMs, PaCCTOSIHHE,
CKOPOCTb, YCKOPEHHE, MacCy, CHIY, JKECTKOCTh, KOI(DPUIMEHT TPEHHUS, 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 3aHATHI:
— (poHTaNTbHAS;
— WHANBUAYaJTbHAS;
— MpakTU4eckas padora;
— TECTUPOBaHUE

Tema 1. KunemaTtuka

Teopusa. Mexannyeckoe pasmxenue. Tpaekropus. Ilyte. Ilepemernienue.
CkopocCTb. YckopeHnue. [Ipssmonunerinoe PaBHOMEPHOE JIBUKCHHUE.
OTHOCUTENBHOCTh JBHXKEHHMS. 3aKOH CIIOXKEHUs ckopocteid. IIpsmonnHeitHoe
PaBHOYCKOpEHHOE JiBHkeHue. CBOOOIHOE MajieHue. JIBukeHne Tes, OpOIIEeHHBIX 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.

IIpaxmuxa. Pelienye 3a/1a4 Ha BIYMCIICHUE KHHEMAaTUYECKHUX [TapaMETPOB MPU
MPSIMOJIMHEHOM PaBHOMEPHOM M PaBHOYCKOPEHHOM JBIKEHHUAX, OaUTMCTHUYECKOM
JIBI)KCHUU, a TaKXKE NpPU JIBUKEHUUM MATEpUAIbHOW TOYKM 1O OKPYXHOCTH U
KoJjiebarenbHOM JIBIKEHHH. OmpeseneHne CpeHe CKOPOCTH MPU HEPaBHOMEPHOM
JBUKECHHHU. BbIlUMCIEHHE MIHOBEHHBIX 3HAYEHUW KHUHEMATUYECKHUX MapaMeTpPOB
KOJIeOATEeTbHOTO  JBMIKCHHS. [loctpoenue  rpadukoB  3aBUCUMOCTEU
KMHEMaTUYECKUX MMapaMeTPOB OT BPEMEHHU M aHAJIU3 ITUX TPadUKOB JJIsI pa3IUUHbIX
BUJIOB JIBUKEHUSI MAaTEPUATIbHON TOUYKU. BhIuKclieHe CKOPOCTH, JaTbHOCTH, BHICOTHI
MOobeMa ¥ BPEMEHH T0JIeTa Tejia, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

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

Dopma nodgedenus umo208. TeCT, KOHTpOJIbHas paboTa.

Tema 2. /lunamuka
Teopusa. Nuepuus. UHepunanbHble 1 HEUHEPIUAIBHBIE CUCTEMBI OTCUETA.
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OcHOBHbIE TOHSTUS JUHAMHKA MaTE€pUaIbHOM TOYKM (IJIOTHOCTh, Macca,
cuJia, TaBJICHUE, MOMEHT CHJIbI). [IpHHIIUI Cynepro3HuIIuU CHJL.

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

JluHamuKka BpamaTelbHOro JABMKEHHS. (OCHOBHOM 3aKOH BpalllaT€IbHOIO
JIBH>KEHUSI. MOMEHT HHEPLIUH.

Cratuka. OCHOBHbBIE TOHATUS CTATUKU (MOMEHT CHJIbI, TUIEUO CHJIBI, TOYKA
OMOpHBI, LEHTp BpaluieHus). Buasl paBHOBecusi Tena (yCTOWYMBOE, HEYCTOMYHMBOE,
0e3pa3au4Hoe). Y CIoBHE paBHOBeCHs Tena, HeHTp Macc. [Ipocteie Mexanusmbl. KIT/]
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.
OnpeneneHne yCKOpPEHHUs Tena MPU JIBUKCHUU TI0J] JCUCTBUEM HECKOJBKUX CHIL
[TocTpoeHue u aHanus rpaguKkoB 3aBUCUMOCTEN CUJTbI TPEHUS, CUIIBI TSDKECTH U CHJIBI
YIPYTOCTH OT CYIIECTBEHHBIX MAPAMETPOB MEXAHUYECKOW CUCTeMbl. OmpenencHue
MOMEHTOB HWHEpPUMU TeJl pa3audyHoi  ¢Gopmbl. BberuucieHue mapameTpoB
MEXaHHYECKOIl CUCTEMBbl B YCIOBUM paBHOBecHd. PerieHue 3amad rugpoCTaTUKU U
ONpeIeJICHUE YCIOBUM JIaBaHUS TEJ.

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

Dopma noogeodenust umo208. TECT, KOHTPOJIbHAS padoTa.

Tema 3. 3aKoHBI COXpaHEHUS

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

Mexanuueckasi padbota u MouHocTh. Kunernueckas sneprus. [loTeHuanbaas
DHEPrus. 3aKOH COXPAHECHMS MEXAHWYECKOW DJHEpPruu. 3aKOH COXpPAaHEHUS |
npeBpalleHust dHeprud. KoHcepBaTUBHBIE W MCCUNATUBHBIE CHIIBI. KuHeTMueckas
sHeprus Bpamaromierocs tena. [Ipocteie Mexanu3mbl. KIT/I.

MoMeHT uMmmyJibca. 3aKOH COXpPaHEHUSI MOMEHTa uMIlyjbca. KuHeTtmueckas

DHEPrus Bpalllarollerocs TBEpAoro Teia.
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Ilpaxmuxa. Pemenue 3a1a4 Ha pacyeT UMITYJIbCa TEJIA U 3aMKHYTOU CHCTEMBI
Ten. [IpuMeHeHne 3aKoHa COXpaHEHUsT UMITYJIbCA 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.

OKCIEpUMEHTAJIBHASL TMPOBEpPKA 3aKOHOB COXPAaHEHUS B MEXaHUYECKUX
poreccax.

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

Paznen, rema dopma 3aHATUSA [Ipuemsl 1 METOIBI JlnnakTuaeckuit TexHuueckoe dopma
OpraHu3alHH MaTrepuall. OCHAIICHUE MOJABEICHUS
00pa30BaTEIHLHOTO DJIIEKTPOHHBIE WUTOTOB
mpoliecca HMCTOYHUKHU
Tema 1. KomOunupoBanHnast | O0bsICHUTENBHO- 1) Onopubie koHcnekTs; | 1) [Ipe3entanmonnoe | Tect
Kunematuka WJUTIOCTPATHUBHBIN. 2) Ipe3enTanuu; o0opyI0BaHUE. Kontposnbhas
YactruHo-nnouckoBbid | 3) Buneo ypoku; 2) IlepcoHanbHbIH pabora
UccnenoBarenbckuid. | 4) TecTsl. KOMIIBIOTED.
5) AuctanunoHHas 3) Hoctyn K ceTtu
oOpazoBatenbHas cpena | laTepHer.
MOODLE.
6) MeToaudeckoe
nocooue.
Tewma 2. lunamuka | KomObunupoBannasi | O0bsSICHUTEIBHO- 1) Onopubie koHcnekTs; | 1) [Ipe3enranmonnoe | Tect
WJUTFOCTPATUBHBIM. 2) Ilpe3enTanuu; o0opy0BaHUeE. KonTponbHas
YactruHo-niouckoBbid | 3) Buneo ypoku; 2) IlepcoHanbHbIiH pabora
Uccnenosarenbckuid.. | 4) TecTsl. KOMIIBIOTED.
5) AuctanuroHHas 3) Hoctyn Kk cetu
oOpazoBarenpHas cpena | MaTepuer
MOODLE.
6) Meromuieckoe
nocooue.
Tema 3. 3akoHbI KomOunupoBannas | O0bsICHUTENHHO- 1) Omnopubie koHcnekTsl; | 1) Ipesenranmonnoe | Tect
COXpaHEHUS WJUTIOCTPATHUBHBIN. 2) Ilpe3enTanuu; 000OpyI0BaHUE. KonTposbHas
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YactuuHo-niouckoBbiil | 3) Buaeo ypoku; 2) IlepcoHanbHbI# pabota
UccnenoBarenbckuid. | 4) TecTsl. KOMIIBIOTED.
5) ducranmuonHas 3) Hoctyn K certu
oOpa3zoBarenbHas cpena | MatepHet
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
1oJie», «NEKTPOMArHUTHAsE UHAYKLIHSD.

Kypc npennasnauen qs yyamuxes 10-11-x kiaccos.

Iesn kypea:

— (opMHpOBaHHE 3HAHU OO0 OCHOBHBIX MOHATHSIX U (PYHIAMEHTaJbHBIX
(U3MUEeCKUX  3aKOHax, JIeKalluX B OCHOBE MOJIEKYJSIpHOW  (QU3HKKM U
IIEKTPOJUHAMUKH;

— OBJIQJICHUE YMEHUSMH TNPUMEHATh MOJIYUYEHHbIC 3HAHUS Uil OOBSICHEHUS
pPa3HOOOpPA3HBIX TEIUIOBBIX UM DJIEKTPOMATHUTHBIX  SIBJICHUM; MPAKTUYECKOTO
UCIIOJIb30BaHUsl 3HAHMM JJI pelIeHUs 3aJad; aHAJTU3UpOBAaTh U CTPOUTH Tpaduku
3aBUCUMOCTEHN T'a30BBbIX 3aKOHOB; BOJBT-AMIEPHBIX XaPAKTEPUCTUK, COMPOTUBIICHUS
OT TEMIIEpPaTypHlI.

3agaum Kypca:

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

— (opmupoBaHUEe YMEHUH pelniaTh 3a/1a4d pa3HOTO YPOBHS CIIOKHOCTH;

— (opmupoBaHue yMEHUI M HaBBIKOB IJIAHHPOBATH SKCIIEPUMEHT, OTOMUPATH
HEOOXOJMMBIC TPUOOPHI, COOMPATh YCTAHOBKH [IJISi BBHITIOJHEHUS SKCIICPUMCHTA,
MIPOBOJIUTH AKCIIEPUMEHT, aHAITM3UPOBATH PE3YIbTAThl SKCIICPUMCHTA,;

— pa3BUTHE UHTEpEca K U3YUYCHHIO (DU3HKH;

— pa3BHUTHEC IO3HABATEIBHBIX WHTEPECOB, WHTCIUICKTYAJbHBIX M TBOPYECKHX
CIIOCOOHOCTEH.

Pe:xxum 3aHATHH. B TeYeHHE y4uyeOHOTO TOJa JBa paza B HENESIIO MO JBa
y4eOHBIX Yaca.

®opma peaju3anuM Kypca: O4Has

®opmMa npoBeIeHUsI UTOTOBOM ATTECTALMU . UTOTOBBIN TECT.
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Y4yeOHO-TEMaTUYECKUM NJIaH Kypca
«MonekynspHaa ¢pusmka. AneKTpoanHaMuKa»

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. MonekynspHO-KHHETHUECKAS 12 22 34
TEOpHSI
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. DneKkTpoMaruuTHasI HHAYKIHS 4 6 10
11. | UtoroBslii TeCT 2 2
12. | UtoroBoe 3aHITHE 2 2
Uroro: 48 98 146

CopaepxaHue kypca «MonekynspHasa dousuka. dnekrpoanHamumKa»

VYpoBeHb NpeabsBICHUs MaTepuaa O0ECHeurMBaeT YyYalUMCS BO3MOXHOCTb
IIO3HAKOMUTHCSI C OCHOBHBIMHM IIOHATHSAMM, XapakTEpPUCTUKAMM U 3aKOHAMHU
MOJIEKYJIIPHO-KUHETUYECKON  TEOPUM, TEPMOIAUHAMUKHU, JJIEKTPOAMHAMUKH U
OBJIAJIETh METOJAAMM M TNpUEMAMM PEHICHUS PACUETHBIX, TIpaduueckux u
HKCIIEPUMEHTAJIBHBIX 33]1a4 110 MOJEKYJISIPHON (U3HKE U 3IEKTPOJIMHAMUKE PA3HOIO
YPOBHS CJI0KHOCTH.

Yyamuecst 10/2KHBI 3HATD:

— CMBICJI IOHATUI: MOJISIPHASI Macca, UACAJIbHBIN ra3, 1aBJICHUE ra3a, CPEIHsIsA
KBaJIpaTU4Hasi CKOPOCTh MOJIEKYJI, BJIQXHOCTh BO3/1yXa, BHYTPEHHSAS DHEPrus,
TEIJIOBOM JIBUTATENh, aIMa0ATHBIN MPOIIECC; AMEKTPUUECKHUH 3apsi, dSJICKTPUIECKOE U
MarHUTHOE MOJIsl, TOTEHIMAN, TUAJICKTPUUECKas TPOHUILIAEMOCTh, CTOPOHHUE CUJIBI U
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OJC, wMarHuTHas  NPOHMIAEMOCTb,  HANPSLDKEHHOCTh ~ MAarHUTHOIO — TOJI,
AJIEKTPOMArHUTHasl MHIAYKIUSA, CAMOMHIYKIIMS;

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

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

— YpPaBHEHHs MOJIECKYJSIPHO-KHHETHUYECKOM TEOPUU: OCHOBHOE YpaBHEHHUE
MKT, ypaBaenue Knanenpona, ypaBuenue Menneneepa-Knanenpona;

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

Yyamuecst 10J2KHBI yMeTh:

— OINKCHIBaTh U OOBACHATH IMPOIECCHl MPU TEpexoie Tra3a U3 OJHOTrO
COCTOSIHMS B JPYTO€; MEpeAady IaBJICHHUS MOJIEKYJAMH Ta3a JHY U CTEHKaM COCYHa;
MPOLIECCHI, CBA3AHHBIC C IBUKCHUEM YACTHUIL B JJICKTPUUYECKOM U MATHUTHOM TOJISX;

— JlaBaTh TOYHBIC ONPEJEICHUS OCHOBHBIX MOHATUN U TOUYHBIE (POPMYIUPOBKHU
3aKOHOB;

— YATaTb MW CTPOUTh TpaduKH, BHIPAKAOIINE 3aBUCHMOCTH MEXKIY
rapamMeTpaMM, XapaKTEPU3YIOIIMMHU COCTOSIHUE Ta3d; 3aBUCUMOCTH CHUJIbI TOKA OT
HaNpsHKEHUs!, 3aBUCUMOCTH CONPOTUBJICHHS OT TEMIIEPATYPBI;

— u300paxkaTh TpauKy Mepexoja raza M3 OJIHOTO COCTOSIHUS B JPYroe B
Pa3IMYHBIX KOOPAUHATHBIX OCHX;

— ompenenarh padoTy raza no rpaduky 3aBUCUMOCTHU JIaBJICHUS OT 00bEMA;

— pemath 3aJauyd  Ha ONPEACICHHE CpPEeAHEHW KBaJIpPAaTUYHOM CKOPOCTHU
MOJIEKYJI, JABJIICHUS Ta3a, CPEIHEH KUHETUYECKOM OJHEPruy 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
HaIpPsOKCHHOCTH, HAIPSDKEHUS, Pa0OThl JIEKTPUUYECKOTO OIS, DJIEKTPOEMKOCTH,
MarHUTHOM MHAYKIMH, CUibl JIopeHiia, cuiiel AMnepa;

— INPUMEHATH IMEPBbIM 3aKOH TEPMOJMHAMHUKH, ypaBHeHUE MeHueneea-
Kianeitpona, ra3oBble 3aKOHBI, MPUHLKI CYNEPHO3ULIHMK TOJEeH, 3aKoHb OMa aJis

y4acTKa Y IOJIHOU 1enu, 3aKkoH J[koyns-JIeHna u np. 1u1s pemeHus 3aaay;
20



— ACJIaTb BBbIBOJbI 00 HU3MEHEHHH napamMeTpoB B XOJEC€ TCIUIOBBIX U
QJIICKTPUYICCKHX IIPOLCCCOB U3 aHAJIN3a l“pa(bI/IKOB, Ta6J'II/III;

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

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

—MHIUBUyaJIbHAS,

—KOHTPOJIbHAS.

Pa3nen 1. MonekynsipHas ¢usuka

Tema 1. MosieKynsipHO-KUHETHYECKAS TEOPHUS

Teopusa. Ctpoenue BemiectBa. bpoyHoBckoe aswkenue. Juddysus. Moaenu
CTPOEHMS Ta3a, )KUJIKOCTH U TBEPAOTO Tena. TernoBoe IBUKEHUE 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
bounna-Mapuorra, 3akoH I'ent-JIroccaka, 3axon [laps.

IIpakmuka. Pemenune rpauyeckux, KadyeCTBEHHBIX M PAcCUYETHBIX 3aJad 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. TennoBoe paBHOBecue. BHyTpeHHsisi sHeprus. Pabora u
Terionepegaya Kak  ClocoObl  M3MEHEHUs  BHYTpPEHHEH dSHepruu. Buubl
TeILIoNEpeAadyu: TEIUIONPOBOAHOCTh, KOHBEKIIM, U3ydeHUe. KOanu4ecTBo TEIIOThI.
VYnenpHasi  TEIUIOEMKOCTh.  YpaBHEHHME  TemjioBoro  ©Oamanca. PabGora B
TepMonuHaMmuke. ['eomerpuyeckoe  TonkoBaHue ~pabotel.  IlepBbrit  3aKoH
TePMOJIUHAMHKHU. BTOpO¥ 3aK0H TepMOAMHAMUKH. ATMa0aTHBINA MPOIIECC.

Ucnapenne wu koHpeHcanusa. Kumnenwe xuakoctu. BrnaxHOCTh BoO3myxa.
[InaBnenue m kpucramumsanus. [I[peoOpa3oBaHue PHEPruu Mpu Mepexojie BElecTBa
U3 OJTHOTO arperaTHOro COCTOSIHUSA B IPYTOE.

Ternoseie nBuratenu. [lukn Kapno. I[IpeoOGpa3zoBanue sHepruu B TEIMIOBBIX
mamnHax. KIIJI TeninoBoro asurarens.
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Ilpakmuka. Pemenune rpaduyecknx, Ka4eCTBEHHBIX M PACUYCTHBIX 3aJa4d Ha
OOBSCHEHUE TEIJIOBbIX SBJIEHUS C TEPMOJMHAMUYECKON TOYKM 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 SIEKTPUYECKUX 3apAJIOB. 3aKOH COXPAHEHUS DICKTPUUECKOTO
3apsga. 3akoH Kysnona. Dnexkrpudeckoe moJie. J[efcTBHE 3JIEKTPUYECKOro MOoJs Ha
AJEKTpUYECKUEe 3apsaapl. HanpskKeHHOCTh AIEKTPUUYECKOIrO  IMOJIA. [Tpunun
cynepno3uniuu monei. Teopema [Mayca. Pabora anexkrpuyeckoro mojs. [loreniumarn.
Paznocts noTeHnmanos. [[pOBOMHUKY U JUATIEKTPUKH B SIIEKTPUUECKOM IIOJIE.

Konpencaropsl.  IlapamnenbHo€ WM NOCHEAOBATENBHOE  COCAMHECHHUE
KOHJEHCATOPOB. JHEPrus 3apsuKEHHOIO KOHJAEHcaTopa. JIBMKEHUE 3apsKEHHBIX
YACTHUI] B AJIEKTPUUYECKOM I10JIE.

IIpakmuka. PenieHue KauyeCTBEHHBIX W PACUETHBIX 3aJlad Ha OOBSICHEHHE
DIEKTPU3ALMUA TEJl, 3aKOH COXPAaHEHUs DJJIEKTPUYECKOTO 3apsiaa, I[PUHLHIL
CYNEpIO3ULIMA  TOJIeH, pacdyer paldoThl dAIECKTPUUYECKOTO  IMOJS, DHEpPruu
AJEKTPUYECKOTO IO KOHJIEHCATOpa, HA JABWKECHUE 3apsUKCHHBIX YacTHI[ 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.
DnexkTpoaBwKymas cuia. 3akoH Owma s nojHod nenu. IlociemoBarenbHoe U
napajuJienbHOe coelMHeHHs poBoAHUKOB. [IpaBuna Kupxroda. Pabota u MouHocTh
AIEKTPUYECKOTO TOKa. 3akoH J[koynsa-JleHna.

IlIpakmuka. Pemenne 3amad Ha 3akoHbl Owma, mnpaswia Kupxroda,
MIOCJIEOBATEIBHOE M IAPAUIEIbHOE COEIMHEHHE IPOBOJHUKOB, 3aKOH JIXoyis-
Jlenna.

dopma nodgedeHus UMo208. KOHTPOJIbHAs padoTa.

Tema 3. DnekTpuuecKuil TOK B pa3IM4HbIX CpeAax
Teopus. DnexTpuyeckuii TOK B  MeTtauiax. (OCHOBHBIE — MOJIOKEHUS

AJIIEKTPOHHOM TEOpUU MPOBOJAUMOCTH MeTauioB. CKOPOCTh  YHOPSAIOYEHHOIO
JNBUKEHUS JJEKTPOHOB B  IMPOBOJHHUKE. 3aBUCUMOCTb CONPOTHUBJICHHS  OT

TemnepaTrypbl. CBEpXIIPOBOAUMOCTD.
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DNEeKTpUYECKUA TOK B MOJYNPOBOJHUKAX. DJIEKTPUYECKAs MPOBOJUMOCTH
HOJIyTIPOBOJIHUKOB U €€ 3aBUCUMOCTb OT TEMIIEPATYPbI U ocBelleHHs. 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.

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

IIpaxmuxa. Pemenne 3a1a4 Ha 3aKOH DJIEKTPOJIM3A.

Dopma noogedenus umo208. TecT.

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

B3auMopencTBre MarHuToB.

JlelicTBME MAarHUTHOTO TIOJISI HA MPOBOAHUK ¢ TOKOM. Crita Amniepa. /lelictBue
MAarHATHOTO MOJI HA IBHXKYIYIOCS 3apsKeHHYI0 yactuiy. Cuia Jlopenna.

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

IIpakmuxa. PellleHne 3aa4 Ha IBUKEHUE 3apSKEHHBIX YacCTUI[ B MArHUTHOM
ToJIE.

Dopma nodgedenus umo208. TecT.

Tema 5. DnekTpoMarHuTHAsE UHTYKLIHS

Teopua.  OnexrpomarHuTHass  uHAyKOWs.  Onbeitel @apanpes.  3akoH
anekTpomMarHuTHOM wuHAYKIuU. [IpaBumo Jlenma. DJIC wHAYKIMM HAa KOHIAX
IIPOBOJHUKA, ABWKYLIEMCS B MAarHUTHOM moje. CamouHayKius. VIHIyKTHBHOCTB.
DHeprus MarHUTHOTO NoJist Katymku. Toku Dyko.

Ilpakmuxa. PelieHne Ka4eCTBEHHBIX M pPACYETHBIX 3aJad Ha 3aKOH
AJEKTPOMArHUTHOW WHAYKIUHW, JIBHXKEHUE IPOBOJHUKOB B MATrHUTHOM IIOJIE,
npaswiio JIeHua.

Dopma nodgedenus umo208. UTOTOBBIN TECT.
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MeTtoaudeckoe obecneuenne Kypca «MoJjiekyasipaasi Gu3uka. IJIeKTPOAMHAMMKA)

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) Ipesenrannonnoe | KonrpoabHast
MonekynsapHas WUTIOCTPATUBHBIA. | KOHCIIEKTHI; o0opy0BaHUE. pabora
¢bu3nka u PenponykTruBHBIM. 2) IIpe3enTanuuy; 2) Komrbrorep. HTorosslii
TEPMOJIVMHAMUKA. Uccnenosarenbckuii | 3) Buaeo ypoku; 3) HocTym K CeTH | TeCT IO TeMe
YactuuHo- 4) Tectsl. HNuTepHer.
ITIOMCKOBBIN
Paznen 2. KomOunupoBanHasi | OObACHUTENBHO- 1) OmopHbIe 1) IIpoekunonHoe KonTtponpHas
DNeKTpoIUHAMHKA WUTIOCTPATUBHBIA. | KOHCIIEKTHI; o0opy0BaHUE. pabora
HccnenoBatensckuii | 2) [Ipe3enTanuuy; 2) Komrbtorep. HToroBsrii
YactuyHo- 3) Buneo ypoxu; 3) Moctyn K CETH | TECT MO TeMe
MTOUCKOBBII 4) Tectsl. Nurepuer.
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KYPC «KOJNIEBAHUA U BOJIHbI. ONTUKA. KBAHTOBAA U AOEPHAAA
OU3UNKA»

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:
«Ontuka», «INeMEeHTbl TEOPUH OTHOCUTENbHOCTH», «KBaHTOBass u 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
bU3MYEeCKUX 3aKOHAX, JIekKAIIMX B OCHOBE JJICKTPOMArHUTHBIX, CBETOBBIX U
KBAHTOBBIX SIBJICHUI;

— OBJIQJICHUE YMEHUSIMHU TMPUMEHSTHh MOJYYCHHBIC 3HAHUS JJIs1 OOBSCHEHUS
pa3HOOOpa3HbIX (PU3MUECKUX SBJICHUMN; MPAKTUYECKOTO HCIOIb30BAHUS 3HAHUHN IS
pelieHus 3aaad.

3amaum Kypca:

— 3aBeplIuTh (HOpMHpPOBaHHE HAYYHOTO MHMPOBO33PEHHS] MYTEM PACKPBITUS
COBPEMEHHOU (PU3NYECKON KapTUHBI MUPA;

— CcHocOoOCTBOBaTh MOHMMAHMIO YYaIlMMHUCS pOJIM MOJENEed B Mpouecce
MO3HAHUSA pEeaTbHOM JIEUCTBUTEIBHOCTH, TIpaHUL MPUMEHUMOCTH (PU3HMUECKHUX
TEOpHid, CNPABEJIMBOCTH AUAICKTUUYECKON TOUKH 3pEHUS HA BOIPOCHI MO3HAHMS
IPUPOABI YEIOBEKOM (O HEMCUEPNAEMOCTH M MHOI00Opa3uu CBOMCTB MaTepUH 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
CIIOHOCTH.

Pe:xxum 3aHATHH: B TeueHHE y4yeOHOro roja JBa paza B HEIEN0 MO JBa
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 paszfesna, TEMBbI KomngecTBo yacon
Teopus | Ilpaktuka | Becero
1. Pazgen 1. DnekTpoauHaMuka 12 16 28
2. | Tema 1.1. MaraurtHoe 10Je 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. AtomHast pusmuka 4 12
14. | Tema 5.3. ®uzuka aTOMHOTO SApa 8 12
15. | Tema 5.4. CtpocHuUE U IBOJIONHS 8 8
Bcenennoi
16. | O6ob6maroiee MOBTOPESHUE 14 14
10. | Urorossrii TecT 2 2
11. | UroroBoe 3aHsATHE 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:

— OCHOBHBIE TIOHSTHS TEOPUU DJICKTPOMATHUTHBIX KOJIEOAHWW U BOJIH:
CBOOOJIHBIE U BBIHYKJICHHBIE KOJICOaHUs!, KOJeOaTeIbHbI KOHTYD, IEPEMEHHBIN TOK,
PE30HAHC, AJIEKTPOMAarHUTHAas BOJHA, WHTEpPEpeHLMs, AHUCIepcus, Iudpakius,
NOJISIPU3ALIHS 3JIEKTPOMArHUTHBIX BOJIH;

— OCHOBHBIE€ TIOHATHSI ONTHUKH: CBET, JIMH3a, 3€pKajlo, MHHMOE U
NENUCTBUTENbHOE  M300paxkeHue; uWHTepdepeHuus, audpakuus, IUCIEpPCHs,
noJIsipu3aIiys cBeTa; AudpakiuoOHHAs pelIeTKa, 30HHAas TUIACTUHKA,;

— OCHOBHBIE TMOHATHS KBAaHTOBOW (DU3WKU: TEIJIOBOE U3NyuyeHUE, aOCOIIOTHO
yepHoe Teno, KBaHT, (POToH, (ortodrddeKkT, cTarumoHapHOE COCTOSIHUE, H30TOI,
KBaHTOBaHUE M JMCKPETHOCTb, JEOPOMJIEBCKAsl /JIMHA BOJHBI, SIpO, HEUTPOH,
MIPOTOH, AJIEPHBIN PEAKTOP, CYETUNK U JETEKTOP YACTHUIL U Jp.;

— OCHOBHBIE 3aKOHBI ONTHKU: 3aKOH OTPaXKCHHS W TMPEJIOMIICHUS CBETAa,
ypaBHEHUE TOHKOW JIMH3BI U CQPEPUUECKOro 3epKajia, YCIOBHE MaKCHUMyMOB H
MUHUMYMOB HMHTEP(PEPEHIIMOHHON U AUPPaKUMOHHOW KapTUHBI, 3aKoH byrepa-
JlamGepra-bepa, 3akon Maitoca;

— OCHOBHBIE 3aKOHbl KBaHTOBOW (¢u3uku: 3akoHbl Buna u Credana-
bonbsimana, 3akonsl CrtojeToBa W ypaBHeHHME OuHIITEHHa a1 (orodddekra,
nocrynatel  bopa, rumnore3a ne bpoWis, COOTHOLIEHHWE HEOIPEAEICHHOCTEN
['eitzenOepra, 3akoH paJMOAKTUBHOIO pacmaja, IMpaBuUjia CMEHICHUS MpU
PaIMOaKTUBHBIX U3TYyUYCHUSIX;

— CyTh (YyHIAMEHTAJIBHBIX OIBITOB ONTHKU W KBAHTOBOW (PU3UKHU: OIBITOB
Hrrotona, FOnra, ®penens, Pesepdopaa, Komnrona, Croneroa, Jlebenena u np.

— BO3MOKHOCTH NMPAKTUYECKOTO MPUMEHEHUSI SIBICHUA U 3aKOHOB ONTUKHU U
KBAHTOBOM (PU3MKHU: OYKH, MPOCBETIISIIONIAS ONTHUKA, Tejeckor, Gotornement, [13C-
MaTpuIla, CIIEKTPAJIbHBIN aHAIN3, aTOMHAsl SJIEKTPOCTAHIIMS, JTydeBasi Tepanust u Jp.;

— OCHOBHBIE M3MEpPUTEIIbHBIC MPUOOPHl ONTUKM M KBAHTOBOW (PU3HUKU:
MOJISIPOU /I, pedpakTometp, cniektporpad, nudpakInoHHas peleTka,
(GOTORIEKTPOHHBIA YMHOXKUTENH, (OTOPE3UCTOP, cueT4uK I eirepa.
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Yuanuecsi 10J1KHbI YMETh:

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

— M300paXkaTh ¥ YUTATh 3aBUCUMOCTH OCHOBHBIX ITApaMETPOB KOJIeOaTeIbHOTO
KOHTYpa OT BPEMEHU;

— CTPOUTH BEKTOPHBIC TUATPAMMBI AIEKTPUUECKUX KOJICOaHUM;

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

— BBIYHUCIIATH MapaMeTPbl ONTHYECKUX cucTeM ((POKYCHOE pacCTOSTHUE JTMH3BI,
yBEIMYECHHE M300paKeHUs, TOJIIMHBI IUICHOK), ATOMHBIX COCTOSIHUM (paJnycChl
OpOUTBHI M CKOPOCTh AJIEKTPOHA, paboTa BBIXOJA AJEKTPOHA) U SIACPHBIX PeaKlui
(BBIACIISIEMAs TETUIOTA).

— CTPOUTH  XOJ  JIyded B  ONTHYECKHX  CHCTeMaX, H300paxarb
uHTep(epeHIIMOHHBIE U AUPPAKIIMOHHBIE CXEMBI, a TaKXXE€ HYHEPreTHUYECKUE YPOBHU
aToMma,

— MPOBEPATh IKCIEPUMEHTAILHO 3aKOH MPEJIOMIICEHHUS U OTPaKEHUs CBETa,
MoJIy4aTh UHTEPPEPEHIIMOHHBIE U AUPPAKIUOHHBIE KAPTUHBI 110 PA3TUYHBIM CXEMaM
U OMNpeNessiTh W3 HUX TMapamMeTphl OTPAKAOMIMX M MPOIMYCKAIONINX CHCTEM,
ornpeaensiTh GOKYyCHOE pACCTOSHHE JHH3BI;, HA0II01aTh aTOMHBIE CIIEKTPHI;

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

— pemiath 3aJa4M 1o TeMaM Kypca.

DopmMbl 3aHATHIA, UCTIOJIB3yEeMbIC TTPU U3YYCHUH JTAHHOTO Kypca.
— (¢poHTaNbHAS;

— WHJIWBHIyaJbHAS;

— TpyHmoBasi;

KOHTPOJIbHAS.

Paznen 1. DnekTpoauHamuka

Tema 1.1. MarautHoe nosne

Teopus. MarautHoe nosie. Crnna Amniepa. IHIyKIysi MAarHUTHOTO TTOJISL.
MaruauTHoe 1noJjie Toka. MarautHoe mnose 3emid. J[eiicTBrUe MarHUTHOTO T10JIs1 Ha
nBrokyuiics 3apsa. Cuna Jlopenna. MarautHele cBolicTBa Beuectna. [Ipupoaa
deppo- mapa- u AMamMarHeTu3Ma.
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Ilpakmuka. Penienue 3a1a4d Ha JBUKEHUE TIPOBOTHUKOB U 3aPSHKEHHBIX
YJacTUIl B MAarHUTHOM mioJie. Jlaboparopras pabota Ne 1 «3Mepenre HHIyKITUH
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 HWHAYKIIMM B DJHEPreTUKE, PAJAUOTEXHHUKE, TEJIEMEXaHUKE.
SIBreHrEe CaMOMHAYKIHUHA. DHEPTUSI MATHUTHOTO MOJIS.

llpaxmuxka. Pemenne 3agay Ha 3aKOH JJIEKTPOMATHUTHOW WHIYKIIUU,
OTIpe/ICIICHUE HaIpaBJCHUS HWHAYKIIMOHHOTO TOoKa. Jlaboparopnas pabora Ne 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. Mexanndyeckue KojieOaHUS M BOJTHBI

Teopusi. Mexannueckue KoseOaHUsd. YPaBHEHHUsS CMELICHHs, CKOPOCTU U
yckopenusi. KoneOarenbHast cuctema. CBoOojHble KoJI€OaHUST 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 YCKOPEeHHsI CBOOOIHOTO MaJACHUs MPU MTOMOIIN MasTHUKAY.

Tema 2.2. DnekTpoMarHuTHbIC KOIeOaHUS M BOJTHBI

Teopus. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KoJieOaHus B KOHType. [IpeBpaienue
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 HHIAYKTUBHOE CONPOTUBIECHHS. 3akoH Oma s
AIEKTPUYECKON LIENH NMEPEMEHHOrO TOKA. [ eHepaTop mepemMeHHOro Toka. PesoHanc
HanpsbkeHuil u TokoB. TpaHchopmartop. [Ipon3BoacTBoO, Nepeaada U UCTOIb30BAHNE
AIEKTPUYECKON IHEPTUU.

DNEeKTpOMarHUTHOE I0J€. OJEKTPOMAarHUTHBIE BOJHBI M CKOPOCTh HX

pacnpocTpaHeHusl. YpaBHeHUE BOJHBI. OTpakeHue, npeaoMiieHne, HHTepPepeHIus,
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nudpakiys, MOSIPU3AIUS JIEKTPOMATHUTHBIX BOJH. DHEPTUS AJIEKTPOMArHUTHOM
BOJIHBI, 00bE€MHAas MJIOTHOCTh AHEPrun BoiHbL. M300perenue paguo A.C. IlonoBbim.
[Tpunuun paguorenedoHHONW cBs3M. Moaymsiuus U AeTekThupoBaHue. IIpocteitmmit
paauonpueMHuk. Pagronokanus. Tenesuaenue. Pazputue cpeacTs cBsa3u B Poccun.

Ilpakxmuka. TlocTpoeHue BEKTOPHBIX AHUArpaMM JJIEKTPUUYECKUX KOJIeOaHUil.
Pacyer mapameTpoB 1enu MEPEMEHHOTO TOKa (€MKOCTHOTO M WHIYKTHBHOTO
COMPOTUBIEHU M MOIIHOCTH TEPEMEHHOro Toka). Pemenwe 3amad 1o
DIIGKTPOMArHUTHBIM  KoJeOaHUsIM W BOJHAM,  pacueT  ko3(dduimenra
Tpanchopmaruu. JlaGoparopuas pabdora Ne 6 «KonebarenpHblii KOHTYP.
Jlabopatopnas pabotra No 7 «3akon Oma nns uenu nepemeHHoro toka ¢ RCL-
Harpy3koit». JlaboparopHas padota Ne § «IIpunHuun pagnocBszuy.

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
3epkaia. [lonHoe BHyTpeHHEe oTpakeHue. [I[puMeHeHne B ONTHYECKUX MPUOOpax U B
BOJIOKOHHBIX JIMHUAX CBsA3U. JluH3a. @opMyna ToHkoW nuH3bl. Cdepuueckas u
XpoMatuyeckas adeppauus. Y BeIMUEHUE JIUH3bI.

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

Hucnepcust cBera. Ontudeckue npubopel. doToanmnapar, MPOEKIMOHHBIE
anmapatsl, Jyna, MHKpPOCKOIN, 3pUTENbHbIE TpyObl, Teneckom. Pa3zpemaromas
CHOCOOHOCTH ONTHYECKUX MTPUOOPOB.

IIpakmuxka. Penienue 3a1a4 Ha TOCTPOCHUE M300paKEHHM B TIJIOCKOM 3€pKalie
U JMH3aX. Pemenue pacueTHbIX 3agad Ha (OPMyYJIbl TOHKON JIMH3BI, YBEJIWYEHUS
JIMH3BI, 3aKOHBI OTPaXXEHUs W MpelomieHus cBeta. JlaGoparopuas pabora Ne 9
«OmnpeneneHnue ONTUYECKOW CHiIbl UM (DOKYCHOTO PpACCTOSHUS COOMparomen u
pacceuBaromieir JmH3». JlaboparopHas pabora Ne 10 «Onrtuyeckue npuboOpHI,
BOOPYKAIOLIUE 3PEHUE.

Dopma nodgedenus umo2o8s. TeCT.

Tema 3.2. BosiHOBas onTuka

Teopus. CBer Kak dJeKTpoMarHuTHas BoaHa. CKOpOCTh  CBeTa.
Unrtepdepeniust  cBera. KorepeHTtHOoCTh.  CHEeKTpajdbHOE  paslioKEHUE MpU
untepdepennun. Judpakmus ceera. [Ipunnun [toiirenca-®Openens. Merox 30H
Openens. Qubpakumonnas pemetka. [ludpakmumonssiii cnektp. OmpeneneHue
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JUIMHBI CBETOBOM BOJHBI. llossipu3anmss cBera M €€ INpPUMEHEHHWE B TEXHHKE..
JucnepcronHbli cnekTp. CeKTpOCKOIL.

ONEKTPOMAarHUTHBIE M3JyYEHHs pPa3HbIX [UIMH BOJH — PaJdOBOJIHBI,
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 siaepHas pusuka

Tema 5.1. CBeToBbIC KBaHTHI

Teopusa. BO3HMKHOBEHME Yy4YeHHMs O KBaHTax. [wumore3a Ilmanka.
dotosnekTpuueckuid dPQPEeKT M ero 3aKkoHbl. YpaBHEHHE OWHINTEHHA AJIs
doTorpdexra. PoToH. DHepruga u umnyiabc QoroHa. Ipdexkr Komnrona. Onsit
bore. Ilpumenenune gororddexra B Texuuke. JaBnenue cera. OnbiThl Jlebenena.
BoysiHOBbIE M KBaHTOBBIE CBOMCTBa CBeTa. XUMHYECKOE JECHUCTBHUE CBETA.
doTOCHHTE3a B PACTCHUSX.

Ilpakmuka. Pemienue 3amady Ha pacueT IHEPTrUM M UMITyJlbca (POTOHA, HA
MCIIOJIb30BaHUE ypaBHEHMS DHHINTEHHA 11 GpoTtodddekTa.

Dopma noogedenus umo208. TeCT.

Tema 5.2. ®usuka atoma

Teopus. OnbITEl U SBIEHUSA, TOATBEPKAAIOIINE CIOKHOCTh CTPOCHHS aToMa.
Mopnens atoma Pezepdopna.

KBanToBele mnoctynatet bopa. Mogens aroma Bomopoaa mno bopy.
[IpoucxoxeHne nTuHeRYaThIX CIEKTPOB. CHEKTPBI U3TYyYEHUS U TOTJIOLIEHUS.

Onbitel @panka u ['epna. CrnekTp JHEPreTMYECKUMX COCTOSIHUA aTOMOB.
CnexrtpanpHbii aHamu3. TpyaHoctu Teopun bopa.
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I'mnore3a ne bpouna. BomHoBbIE cBoWcTBa 3nekTpoHa. KopryckynspHO-
BOJHOBOM  ayanu3M. llonstne o kBaHTOBOM  MexaHuke. (COOTHOIIECHHE
HEOIPEAEIEHHOCTEN.

AtoM Bostoposa. CIiuH 3J€KTPOHA, MHOTOXJIEKTPOHHBIE 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 padoTa.

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 anbda- u OeTa-pacmamax.
Heutpuno. HckyccTBeHHass paguoakTUBHOCTH. [lO3UTpOH. DKcnepuUMEHTalbHBIE
METOJbl PETUCTPALIMM 3aPSHKCHHBIX YacTUI. 3aKOH pPaJHOaKTUBHOIO pacmnaja.
SnepHbie peakuunu. JHEPreTUUECKUNA BBIXO SIAEPHBIX PEAKIIUIA.

Jlenenue saep ypana. AnepHbii peakrop. TepmosiiepHas peakuus.

[TonyueHne palMOaKTUBHBIX U30TOMOB U UX HCHOJIb30BaHuE. [loHsTHE O N103€
U3ITy4YeHHs] U OMOJIOTMYECKOM 3alIuTe.

DJIEMEHTAapHbIE  YacTULbl.  AHTHYACTUIBl.  B3anMmHble  TpeBpalleHUd
aneMeHTapHbiX dYacTtull. DyHnaMmeHTanbHbie B3auMozehcTBus. Kiaccuduxanus
ANeMEHTAapHbIX dYacTull. CHEeKTphl >3JIEMEHTapHbIX YacTul. JlenToHbl. AApPOHBI,
KBapKH, TTFOOHBI.

IIpakmuxa. Pemenre 3a1a4 Ha ONpPENEIICHHE COCTaBa aTOMHOTO $ipa, pacyeT
DHEPTUM CBS3M fAllpa, HA TpaBWiIa CMENIeHUs npu anbda- U Oera-pacmagax, Ha
sanepHbie peakiuu. JlaboparopHass padota Ne 14 «3ydeHue TpEeKOB 3apsyKEHHBIX
YaCTHII 110 TOTOBBIM (poTOorpadusimy.

Dopma noogedenus umo208. TeCT.

Tema 5.4. Ctpoenne u 3Bostonusa Beenennon

Teopus. Ctpoenue CosiHEUHOM cucTeMbl. Duznyeckas npupojia 38e31. Hama
rajaktvka. [ [porcxoxaeHne u 3BOIONMS TaTaKTHUK U 3Be3]. [IpoucxoxaeHue u
sBoJIIOLIMK Beenennon. Gu3nka U HAyYHO-TEXHUYECKAsT PEBOJIOLIMSL.
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MeTtoandeckoe odecnieuenne Kypca «Kosaedanust u Bosinbl. Ontuka. KBanroBasi u siiepHasi pu3uka

Paznen, tema dopma 3aHATUSA [Ipuemsl 1 METOIBI JnnakTnaeckuii TexHuueckoe dopma
OpraHu3alHH MaTepHall. OCHAILIEHHE NO/IBE/ICHUS
00pa30BaTEIHLHOTO DJIEKTPOHHbIE UTOTOB
mpolecca VMCTOYHUKH
Paznen 1. KomOunupoBanHnas | O0bsICHUTEIBHO- 1) OnopHbie 1) Ipesenrarmonnoe | Tect
Konebanus u WUTIOCTPATUBHBIA. | KOHCIIEKTHI; o0opyI0BaHUE. KouTtponbHas
BOJIHBI YactuuHo- 2) IIpe3enTanuu; 2) Jloctym K pabora
ITOMCKOBBIN 3) Buneo ypoxu; HNHurepHery.
4) TecThl.
5) AunakTudeckue
MaTepHaIbl
Panen 2. Ontuka KomOunupoBanHas | O0bsICHUTEIHHO- 1) OnopHbie 1) Ilpesentaunonnoe | Tect
WJUIFOCTPATUBHBIA. | KOHCIIEKTBHI; o0opy0BaHueE. KonTtponbpHas
Uccnenosatenbekuii | 2) [pesenTarym; 2) Joctyn k pabota
YactrnyHo- 3) Buneo ypoxu; HNHtepHery.
MTOMCKOBBIN 4) TecTsl.
5) AunakTudeckue
MaTepHaIbl
Paznen 3. KomOunupoBanHas | OObSICHUTETBHO- 1) OnopHble 1) Ilpe3entaunonnoe | Tect
KBaHToBas u WUTIOCTPATUBHBIA. | KOHCIIEKTHI; 00opy0BaHueE. KoutposnbHas
syiepHas pusznka Uccnenosatenbekuii | 2) [pesenTarym; 2) Joctyn k paboTta
Yactruno- 3) Buaeo ypoku; HNuTepHery.
MTOUCKOBBIN 4) TecThl.
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5) JlumakTUudecKkue

MaTepUaJIbl
Oobo6u1aromee Komb6unupoBanuast | OObsICHUTENHHO- 1) OmopHbIe 1) I[IpezenraunonHoe | TpeHupoBoUYHBIE
MTOBTOPEHUE. WJUIFOCTPATUBHBIA. | KOHCIIEKTBHI; o0opyI0BaHUE. TECTBI
PenponyktuBnbiid. | 2) I[Ipe3enTarivu; 2) Joctyn UroroBeiii TecT
Uccnenosarenbckuii | 3) Buneo ypoku; HNnrepnery.
YactuuHo- 4) TecTsl.

MOUCKOBBIN

5) IugakTudecKue
MaTePHUAJIBI
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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.

OcHOBHOI 3ajadeld Kypca SBISETCS IIOJy4Y€HHME  3HAaHMW W yMEHMWH,
OTBEYAOIINX TPEOOBAHMUSIM K YPOBHIO MOJATOTOBKH BBITYCKHHKOB 00pa30BaTEIbHBIX
OpraHu3aluii Ui TPOBEIACHHUS €IUHOTO TOCYJapCTBEHHOTO JSK3aMeHa B
COOTBETCTBUM C TpeboBaHusMU DenepaibHOr0 KOMIOHEHTa TOCYJapCTBEHHBIX
CTaHJapTOB OCHOBHOI'O OOIIEro M cpeaHero (moyiHoro) oOiiero oOpa3oBaHUS MO
busuke (6a30BbId M NMpOodUIbHBIA ypoBHM) (mpuka3 MwuHoOpazoBanus Poccuu ot
05.03.2004 Ne 1089).

[IporpamMmMoii B COOTBETCTBHM C paslieiaMH Kypca (DU3HKH OMpeeNieH KpyT
HanOoJIee BAXKHBIX M OCHOBHBIX BOIIPOCOB, 3HAHMS KOTOPBIX HEOOXOIUMBI yUaITUMCS
st yenemHo cnaun EI'D. [lporpamma BkiroyaeT B ceOsi pasuenbl: «MexaHukay,
«MonexkynsipHas pusuka U TepMOIUHAMHUKAY, «INEKTpoJuHaMUKay, «KBaHTOBas
buzukay.

TeopeTnueckue BOMPOCH paccMaTpUBAaIOTC B 00bEME HEOOXOIUMOM U
JIOCTATOYHOM JiJIsl BBITIOJTHEHUS 3aJaHUM pPa3HOrO0 YPOBHs CIOKHOCTU. bosbias
YacTh BPEMEHU yemseTcs (GOPMUPOBAHHUIO HABBIKOB PEIICHUS 3a7a4 MOBBIIICHHOTO
¥ BBICOKOTO YPOBHSI CIIOKHOCTH.

eau kypca:

— obecrneunTh MOMJNEPKKY BBIITYCKHUKOB CPEIHEH IIKOJIBI B MOJITOTOBKE K
EI'D o ¢pusuke;

— CHUCTEMATH3UpOBaTh W OOOOIIMTH 3HAHMUS Yy4YaIIMXCS, HEOOXOIWMBIC U
JIOCTATOYHBIC JIJIs1 YCIIEUTHOTO BhINMOJHEHUs 3a1anuii EI'D no gusnke B cOOTBETCTBUU
C KOAU(UKATOPOM DJIEMEHTOB COJEpKaHUs M TPEOOBAaHWU K YPOBHIO IMOJTOTOBKHU
BBIITYCKHUKOB 00pa30BaTENbHBIX OPraHU3alUi MO0 (PU3HKE.

3amaum Kypca:

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

— COBEpPIICHCTBOBATh YMEHHUS peIIaTh 3aJauyd [0 aJTOPUTMY, aHAJIOTHH,
Pa3IUYHBIMU METOAaMH (aHATUTHYCCKUM, rPapUUIeCKUM, KOOPIAUHATHBIM H T.11.);

— pa3BUBaTh KOMMYHUKATHUBHBIE HABBIKH, CIIOCOOCTBYIOIIME YMEHHUIO BECTH
JIMCKYCCHUIO, OTCTaWBaTh CBOIO TOUKY 3pEHUs] MPU OOCYXKICHHHM XOJia PEIICHUS
3a/1auu;
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— HCIIOJIB30BaTh HCCTAaHJAAPTHLIC

CIocoOHoCTEM CTAapHICKIIACCHUKOB;

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

®opmMa NPoOBeICHUA UTOTOBOM ATTECTAUM . 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/ | Utorosslii Tect 2 2
Uroro: 82 66 148

CopepxaHue kKypca «lMogrotoBka K EMNd no ¢usmke»

YPOBCHB MNPCAbABICHUS MaTcpuaia oOecrieunBacT ydamurmMcesa Kad€CTBCHHYIO

MNOATOTOBKY K EI'D u mo3BoisieT OBJIaACTh MCTOAAMU H HpI/IéMaMI/I BBITTOJIHCHUA

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

Yyamuecs 10/12KHBI 3HATD:
— CMBICH (PU3UYECCKHUX TTOHSATHH,
— CMBbICH (PU3UYECKUX BEJIUYUH;

— CMBICJI (1)I/IBI/IIICCKI/IX 3aKOHOB, ITIPUHIOMUIIOB, ITOCTYJIATOB.
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Yuanuecsi 10J1KHbI YMETh:

— OMHCHIBATh U OOBIACHATH: (PU3UUECKUE SIBJICHUS U CBOMCTBA TEJI, PE3YJIbTaThl
AKCTIIEPUMEHTOB, OMHUCHIBATH (DYHIAMEHTAIBHBIC OIBITHI, OKA3aBIIHE CYIIECTBEHHOE
BIIMSIHUE Ha pa3BUTHE (U3UKH, NPUBOJAUTH MPUMEPHI MPAKTUUYECKOTO MPUMEHEHHUS
buznyecKux 3HaHMM, 3aKOHOB (DU3UKH;

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

— OTJIMYATh TUIOTE3bI OT HAYYHBIX TEOPHIl;

— JIeNIaTh BBIBOJBI HA OCHOBE DKCIIEPUMEHTAIBHBIX JAHHBIX;

— IPUBOAUTH MPUMEPHI, NMOKA3BIBAIOIINE, YTO: HAOIIOJCHUS W 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, WUTIOCTPUPYIOUINX, YTO: HAOIIOJCHUS 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; hU3uUecKas TEOpHs MMO3BOJIACT MPEACKA3BIBATH €III¢ HE N3BECTHBIC SIBIICHUS 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 U3MEPEHUM C YIETOM UX MOTPEITHOCTEH;

— TPUMEHSITH TIOJyYCHHBIE 3HAHUS JIJIS perieHns (PU3ndIecKux 3aad,

— WCTOJL30BaTh MPUOOPETEHHBIC 3HAHWUA W YMEHUS B TPAKTUICCKOMN
NEATEILHOCTY UM T[OBCEIHEBHOW SKWU3HU JUIS: oOecrieueHusd 0€30I1aCHOCTH
KU3HEJCATECIILHOCTA B MPOIECCE MCIOJIB30BAHUS TPAHCIIOPTHBIX CPEJICTB, OBITOBBIX
JIEKTPOIIPUOOPOB, CPEICTB Paauo- W TEICKOMMYHHKAIIMOHHON CBSI3U; OIEHKH
BIIUSIHUS HAa OPTaHW3M YEJIOBEKa W JAPYTHE OPraHU3MBbI 3arpsi3HEHUS OKPYKaroIIeH
CpEIlbl; PAaIMOHATIBLHOTO TPHUPOIOIONIH30BAHUSA W OXpaHbl OKPYXKAIOIIEH Cpeibl;
oTpe/IeieHUs] COOCTBEHHOW TMO3HIIMH 10 OTHOIICHHUIO K SKOJOTHYECKUM MpoOIeMaM
Y MIOBEJICHUIO B IIPUPOTHOM CpEJIE.

DopMBbI 32aHATHHM, UCIIOJIB3yEMBbIE IIPU U3YYEHUH JAHHOTO Kypca:
— (¢poHTaNbHAS;

— HWHAUBHAYAJIbHAS,
37



— 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.

Pa3zngen 1. Mexanuka

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. TBeppoe Tteno. IloctymarenbHoe u
BpalllaTeJIbHOE JBIKEHUE TBEPOTO TENa.

llpakmuxa. Pemenue rpaduuecKkux, KaueCTBEHHBIX M PACUETHBIX 3aJad Ha
OOBbSICHEHHE MEXAaHUYECKUX SIBJICHUM, pacueT KUHEMAaTHUUYECKHUX BEJIWYUH, Ha
npuMeHeHue GopMysl KHHEMaTHUKH.

dopma noogedenus umo208. TecT.

Tema 1.2. lunamuka. CtaTrka

Teopus. WuepumanbHble cucteMbl oTcyera. I[lepBbiii 3akoH HproToHA.
[IpuHmmn otHOcuTenbHOCTH ['amunes. Macca tena. IInotHocts BemecrBa. Cuia.
[Tpunnun cynepno3uunu cui. Bropoit 3akoH HproToHA: 111 MaTepruaibHON TOYKHU B
NCO. Tpernit 3akoH HbproTOHa 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.
JlaBmenne. MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpAIllCHUS. YCJIOBHUS PaBHOBECHUSA
tBepaoro teina B MCO. 3akon Ilackand. J[aBnenue B xxuakoctu, nokosiiercs B 1CO.
3akoH ApxuMena. Y cloBHE IJIaBaHUSA 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

Teopusa. mnynbc maTepuanbHOMl TOYkd. HMIMIylbc cUCTEMBI Tel. 3aKOH
M3MEHEHUS U COXpaHeHust ummyibca. Pabota cunbl. MomrHocTs cuibl. Kunetnueckast
SHEPIusl MATEPUAIBHOM TOYKHU. 3AKOH U3MEHEHUS KMHETHYECKON SHEPTUU CHCTEMBI
MarepualibHbIX TOueK. [loTeHimanbHas sHeprus. lloTeHuuanbHass sHeprus Tena B
OJTHOPOJHOM TmoJie TsbkecT. [loTeHnuanbHas sHeprus ynpyro aehopMHpPOBAHHOTO
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'apMmonmyeckue kosieOaHus. AmMmuMTyaa W (da3a KoJaeOaHH.
Kunematuueckoe onucanue. /[mHaMmuyeckoe onvcaHue. JHEPreTHUYECKOe OMHCaHUEe
(3aKOH COXpaHCHUs MEXaHW4YeCKoW dSHepruu). CBs3p aMIUTUTYABI KOJICOaHHIA
MCXOJIHOM BEJIMYMHBI C aMIUTUTyIaMH KoJie0aHuM €€ cKopocTH U yckopeHnus. [lepuoa
u 4yactota kosneOanuii. [lepmon Manmbix CBOOOJHBIX KOJIEOAHMM MaTEeMaTHYECKOTO
MasTHUKA. [leprnoa cBOOOIHBIX KOeOaHMil TPYKUHHOTO MasiTHUKA. BBIHY>KIEeHHBIC
kosjebanus. Pesonanc. Pezonanchas kpuBas. [lomepednbie ¥ MpoIOJIbHBIC BOJIHBI.
CKkopocTh pacnpocTpaHeHusl U JUIMHA BOJHBL. MHTepdepeHuus u nudpakuus BOJIH.
3ByK. CKOpPOCTBh 3ByKa

IIpakmuka. Pemienne rpauyeckux, KayeCTBEHHBIX M PACUYETHBIX 3aJay Ha
OOBbSICHEHHE U OIpeNeSiCHUe MapaMeTpoB KoJie0ATeNbHOTO JBUXKEHUS, pacuer
BEJIMUMH C UCIOJIb30BAaHUEM YPABHEHHI rapMOHMYECKHUX KOJIeOaHM.

Dopma noogedenus umo2o8s. TecT.

Pa3nen 2. MonexynspHas ¢pusuka. TepmoanHaMuka

Tema 2.1. MonexynspHas pusuka

Teopua. Mopenu CTpOEHUS Ta30B, XUAKOCTEW W TBEPABIX TEN. TEmIoBOE
JIBH)KCHUE aTOMOB M MOJIEKYJI BEUIECTBA. B3auMOJEHCTBUE YacCTUIl BEIIECTBA.
Hudbdysus. bpoyHoBckoe nBmwkenue. Mopaenp uaeanbHoro raza B MKT. Cssazb
MEXy JAaBJICHUEM U CPEIHEN KMHETUYECKON SHEPTrUe MOCTYNATEIbHOTO TEMIOBOTO

JNBIWKEHUS MOJEKyn wuaeanpHoro rasa (ocHoBHoe ypaBHeHue MKT). Cassb
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TEMIIEPATYpbl Tra3a CcO CpeJHeld KHHETUYECKOM DJHEpPruel IOCTYyHaTEIbHOIO
TEIUIOBOTO JIBMKEHHS €ro 4acTull. Mozellb HAEealnbHOTO ra3a B TEPMOIMHAMUKE.
VYpasuenne MenneneeBa—Knaneipona. BreipaxeHune 1 BHYTPEHHEW SHEpPruu
OIHOATOMHOTO MJACAIbHOTO ra3za. 3akoH JlalbTOHA [ [JaBJICHUS CMECH
pa3pekeHHBIX Ta30B. M3ompomeccsl B pa3peKEHHOM ras3e C IOCTOSHHBIM YHCIOM
gacTul (C TOCTOSIHHBIM KOJHYECTBOM BellecTBa). ['padudeckoe mpencTaBieHUe
u3onpoueccoB Ha pV-, pT- u VT-nunarpammax. HacelllleHHbIE M HEHACBILIEHHBIE
napel. KauecTBeHHass 3aBUCUMOCTDH IUIOTHOCTH M JTaBJIEHUS HACBIIIEHHOTO Iapa OT
TEeMIIepaTyphbl, WX HE3aBUCUMOCTh OT OOBEMA HACHIIIEHHOTO Mapa. BiaxxHoCTh
BOo3ayxa. OTHOCHUTENbHAS BIAXKHOCTh. MI3MEHEHNE arperaTHeIX COCTOSIHUM BEILIECTBA!
WCIIAPEHHUE U KOHIECHCAINS, KUTIEHUE KUAKOCTU. V3MEHEHHUE arperaTHblX COCTOSIHUI
BEILECTBA: IUIaBJIIEHHE M KpucTtaumsanus. [IpeoOpazoBaHue sHeprum B (a3oBbIX
Iepexoax.

IIpakmuka. PenieHne KayeCTBEHHBIX, Ipa@UUeCKUX M PacCUYETHBIX 3aJady Ha
OOBSCHEHHE MOJEKYJSIPHBIX SIBJIEHUM, pacueT BEJIIMYUH, Ha NPUMEHEHUE 3aKOHOB
MOJIEKYJISIPHON (PU3UKH.

Dopma nodgeoernuss UMmo208. TECT, KOHTPOJIbHAS padoTa.

Tema 2.2. TepmonnHamuka

Teopusa. TennoBoe paBHOBECHE M TemIlepaTypa. BHYTpPEHHsAS DJHEpPIrHs.
Temonepegadya kak crnocod HM3MEHEHUsS BHYTPEHHEW SHEpruu 0e3 COBEPIICHUS
paboThl. KoHBeKkIus, TEMIONPOBOJHOCTh, u3IyuyeHHe. KOJIMYEeCTBO TEIJIOTHI.
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
TEPMOJMHAMHUKHA, HEOOPATUMOCThb TEIUJIOBBIX MpolieccoB. IIpuHuUNBI aelcTBUs
ternoBbix MamvH. KITJ[. Makcumanenoe 3nauenue KII/I. [ukn KapHo. YpaBHeHue
TEIJI0BOro OanaHca

Ilpakmuka. PernieHne KadyeCTBEHHBIX, TpaUUecKUX M PacUYETHHIX 3ajad Ha
OOBSICHEHHE TEPMOJAMHAMUYCCKUX SIBJICHUM, pacyeT BEIWYWH, Ha NPUMCHEHHUE
3aKOHOB TEPMOANHAMUKHU.

Dopma nodgedenus umo206. UTOTOBBIN TECT.

Pa3znen 3. DiekTpoiMHAMUKa

Tema 3.1. DnexTpuyeckoe mnojue

Teopus. Dnextpuzanus Tel U €€ MPOSIBICHUS. DJNEKTpUUYECKUi 3apsan. [IBa
BUJIa 3apsAfa. OJEMEHTAPHBIA SJIEKTPUUECKUU 3apsl. 3aKOH COXpPaHEHUS

ANIEKTpUYECKOro 3apsiga. B3aumoneiicTBue 3apsanoB. ToueuHble 3apsiabl. 3aKOH
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Kynona. ONEeKTpUYECKOE I0J€, €ro JEHCTBHE Ha DJJIEKTPUYECKHE 3apsJibl.
Hampsx€nnocTs anekTpudeckoro nosts. Ilose Toueqnoro 3apsiaa, O4HOPOIHOE 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 3apsIOB.
JIMDIIEKTPUKN B 3JIEKTPOCTATUYECKOM MoJe. JIudyeKTpuueckas INPOHUIAEMOCTb
Bemectsa. KoHneHcaTtop. OJIEKTPOEMKOCTh  KOHJEHCATOPA.  JJIEKTPOEMKOCTb
IUIOCKOro  KoHAeHcatopa. IlocinemoBarensHoe U apaJJIeIbHOE  COCIUHEHUE
KOHJICHCATOPOB. DHEPTHs 3apSKEHHOTO KOHJAEHCATOPA.

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. IlocTosAHHBIM TOK. YCIOBUA  CyHIECTBOBAHUSA
anektpudyeckoro Ttoka. Hampsokenme m OJIC. 3akon Oma g ydacTka LENH.
DJIEKTPUYECKOE CONPOTHUBIICHUE. 3aBUCUMOCTH CONPOTUBJIEHUS OJHOPOIHOTO
MPOBOJIHMKA OT €ro JIMHbI M CEUCHMS. YICIIbHOE COMPOTHUBJICHHUE 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.
MorHocTh ucTOUHMKA TOKa. CBOOOJHBIE HOCHUTENM JJICKTPUUYECKUX 3apsiioB B
MPOBOJAHUKAX. MexaHu3Mbl MPOBOAUMOCTH TBEPABIX METAUIOB, PAcCTBOPOB H
pPacILIaBOB 3JIEKTPOJIMTOB, ra3oB. [lomynpoBoguuku. [1oynpoBOIHUKOBBIN JUO.

Ilpakmuka. PernieHne KadyeCTBEHHBIX, TpaUUecKUX M PacUYETHHIX 3ajad Ha
OOBSICHEHUE DJICKTPUYECKUX SBJICHUM, pacueT BEIWYWH, HA MPUMEHEHHE 3aKOHOB
MMOCTOSIHHOTO TOKA.

dopma nodgedeHus UMo208: KOHTPOJIbHAs padoTa.

Tema 3.3. MaruuTHoe 110J1€

Teopus. MexaHn4eCcKoe B3aMMOJIEUCTBUE MarHUTOB. MaruuTtHoe 1ose. Bekrop
MAarHUTHOM WHAYKUWHU. [IpuHOMN Cyneprno3suuMu MarHuTHBIX mojed. JIunun
MarHuTHOro 1ojs. KapThHa JWHUHA TIOJNS  IOJOCOBOTO M IOJKOBOOOPA3HOTO

MMOCTOSIHHBIX MarHuToB. OTIBIT 3pCTez[a. MarauTtHoe 10Jie IIPOBOJHHMKA C TOKOM.
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Kaptuna nuHUMI MO JUIMHHOTO MPSMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KaTylIKu ¢ TokoM. Cuna Amrmepa, e€ HanpapieHue u BenuunHa. Cuia
JlopeHnia, e¢ HampaBieHUE M BeJIMYMHA. JIBIDKEHHE 3apsOKeHHOM YacTUIB 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. DnexkTpoMaraHuTHass UHIYKITUS

Teopus. 11oTok BEKTOpa MarHMTHOW WHIYKUUH. SIBJICHUE 3JIEKTPOMATHUTHOMN
naaykuuu. DJIC mHaykiuu. 3akoH 3nekTpoMarHuTHOW mHaykumu Papanes. 3/C
WHIYKIIMK B MPSIMOM TPOBOJAHUKE, B OJHOPOJHOM MarHuTHoMm mone. [lpaBuiio
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 noogeodenuss umo208: KOHTPOJIbHAs padoTa.

Tema 3.5. DnekTpomMarHuTHbIEC KOIeOAHUS U BOJTHBI

Teopus. KonebarenbHblii KOHTYp. CBOOOHBIE AIIEKTPOMArHUTHBIE KOoJeOaHus
B HJleaJbHOM KosebarensHOM KOoHType. ®Dopmyrna Tomcona. CBsi3b aMIUITUTY/bI
3apsa KOHJIEHCATOpa ¢ aMIUTMTYJOM CHJIBI TOKa B KOJeOAaTeIbHOM KOHTYpE. 3aKOH
COXpaHEHHUS SHEPTUU B KoJ1e0aTeTbHOM KOHTYDE. Brinykx1eHHbBIE
AJIEKTPOMAarHuTHeIe KoJsiebanusi. Pe3onanc. Ilepemennbiii Tok. [IpousBoactso,
nepegaya U NoTpebsieHne 3IeKTpuueckoil sHepruu. CBOWCTBA AJEKTPOMATHUTHBIX
BOJH. B3anmHas opueHTanusi BEKTOPOB B JJICKTPOMArHUTHON BOJIHE B BaKyyMe.
[Ixana 31eKTpOMarHUTHBIX BOJIH. [[puMeHEHNEe IEKTPOMArHUTHBIX BOJH 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. OnTuka
Teopus. IIpssMONMHENHOE PACIIPOCTPAHEHNE CBETA B OJHOPOAHOM cpene. Jlyu
CBeTa. 3aKOHBI OTpakeHUsI cBeTa. [locTpoeHne M300pakeHU B IJIOCKOM 3epKaje.

3akoHbl TIperoMiieHus: cBeta. [Ipenomienue cBeta. AOCONIOTHBIA IMOKA3aTENb
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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 MpsSMOM B COOHMparOIUX U
paccenBaroOLIMX JMH3aX U uX cucreMax. doroanmnapar Kak onTudeckuil mpudop. I'na3
Kak onruyeckas cucreMa. HWHrepdepeHuus cBera. KorepeHTHblE HCTOYHMKH.
VYcnoBusa HaOMOEHUST MAKCUMYMOB 1 MUHUMYMOB B MHTEP(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. OCHOBBHI CIICIIUATBHON TEOPHH OTHOCUTEIBHOCTH

Teopusa. VIHBapMaHTHOCTP MOAYJIA CKOPOCTHM CBeTa B BakyyMe. lIpuHuumn
OTHOCUTEIBHOCTH DUHIITEHHA. DHEprus CBOOOJHOM YacTHllbl. MIMITyJlbC 4acTULBI.
CBsi3p Macchl M 3HEPTUU CBOOOAHOMN YaCTUIBI. DHEPIUS TOKOSI CBOOOIHOM YaCTHIIBI.

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

dopma nodgedenus umo208. TecT.

Pa3znen 4. KBanTtoBas ¢usuka

Tema 4.1. KopryckyinsipHO-BOJIHOBOM Ayaiu3M

Teopusa. T'mmore3a M. Ilnanka o kBanTax. @opmyna Ilmanka. DOTOHBI.
Dueprus ¢otona. Umnynbc ¢potora. ®ororddekt. Onbitel A. I'. CroneToBa. 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.
JaBnenue cBeta. JlapiaeHrue cBeTa Ha MOJHOCTHIO OTPAXAIOIIYyI0 MOBEPXHOCTh M Ha
MOJTHOCTBIO MOTJIOMIAIOIIYI0 TOBEPXHOCTD.

Ilpaxmuxa. Pemenre KaueCTBEHHBIX U PaCUETHBIX 3a/1au.

dopma nodgedeHus UMo208. KOHTPOJIbHAs 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 szapa. MaccoBoe 4YmCIo
saapa. M3otomnsl. DHEprus CBS3M HYKJIOHOB B siape. SnepHble cuibl. [ledekT mMacchl
saapa. PagmoaktuBHOCTH. Anb(da-, bera-pacnaa. OnexTpoHHbI [B-pacma.
[lozutponnsiii P-pacman. [amma-usnydeHue. 3aKOH paJMOAKTUBHOTO pacnaja.
Snepnsbie peakuuu. [lenenue u cUHTE3 AIEP.

IIpaxmuxa. PenmieHre KaueCTBEHHBIX U PACUETHBIX 3a/1a4.

Dopma noogeodenuss umo208. KOHTPOJIbHAs padoTa.
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MeTtoaudeckoe obecneuenne kypca «Illoaroroska 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. KomOunupoBanHnasi | OObSICHUTENHLHO- 1) OnopHbie 1) Ipesentannonnoe | KontpoabHast
Mexanuka. WJUTIOCTPATUBHBIN. | KOHCIIEKTHI; o0opyi0BaHueE. pabota
PenponyKTHUBHBIN. 2) IIpe3enTanumy; 2) Komribrorep.
Uccnenosarenbckuii | 3) Buaeo ypoku; 3) Hoctym k
4) Tectsl. WNutepuety
Paznen 2. KomOunupoBanHnasi | OObICHUTENBHO- 1) OmnopHbie 1) [Ipesenranuonnoe | KontponbHas
MonekynsapHas WJUTIOCTPATUBHBIN. | KOHCIIEKTHI; o0opyi0BaHueE. pabota
¢busnKa u Hccnenosatensckuii | 2) [IpesenTanuu; 2) KommbroTep.
TEPMOJMHAMMUKA. 3) Buneo ypoxu; 3) Hoctyn k
4) Tectsl. Nutepuety
Paznen 3. KomOunupoBanHnasi | OObICHUTENHEHO- 1) OmnopHbie 1) IIpeszentanuonnoe | KontponbHas
DNeKTpOIUHAMHKA WJUTIOCTPATUBHBIN. | KOHCIIEKTHI; o0opy0BaHUE. pabota
HccnenoBatensckuii | 2) [IpesenTanuu; 2) KommbroTep.
3) Bugeo ypoku; 3) Hoctym k
4) Tectsl. Nutepuety
Paznen 4. KomOunupoBannast | OObICHUTEIHLHO- 1) OmopHbie 1) Ilpe3entauronnoe | KontposbHas
KBanToBas uzuka WJUTIOCTPATUBHBIN. | KOHCIIEKTHI; o0opy0oBaHUE. pabora
2) IIpesenTanumu; 2) Kommsrotep.
3) Buaeo ypoku; 3) Joctym k
4) TecTsl. HNnTepHery
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KYPC «®PU3UKA B 3AOAYAX. 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 SBJICHUS.

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

3apaum Kypca:

— Ppa3BUTHUE MBILIJICHUS yJalUXCs;

— (opmupoBaHME YMEHUH CaMOCTOSITEIbHO TMPUMEHSATh 3HAHUSA UL
O0OBsACHEHUS PUBNYECKUX SIBJICHUN;

— (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.

Pesxkum 3aHATHIL:

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

dopma peasu3aluU Kypca: OuHas

dopmMa npoBeIeHUS UTOTOBOM ATTECTALMU . UTOTOBBIN TECT.

Y4yeOHO-TEeMaTUYECKUM NJ1aH Kypca
«Pusmuka B 3apayax. lNpupoaa, no3HaHue, NpakTUKa»

Ne | HaumeHoBaHue pazaena, TEMbl KonnuecTBo yacos

Teopus | IIpaktuka | Beero
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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 3HAHUSA, MTOJYYEHHBIC 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 10JI2KHbI 3HATH

— MPUPOAY MEXAHUYECKUX, TCIUIOBBIX, 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,
yIeJIbHAsl TEIUIOEMKOCTb, JJIEKTPUUYECKUM 3apsill, CWiIa DJJCKTPUYECKOTO TOKa,
AIEKTPUUYECKOE HAMPSHKEHUE, DJICKTPUIECKOE CONMPOTHBIIEHHE, paboTa U MOIIHOCTh
AIEKTPUUYECKOTO TOKA, (HOKYCHOE PACCTOSIHUE JIMH3BI;

— CMBbICH (PU3MYECKUX 3aKOHOB: 3akoHa Ilackans, 3akoHa Apxumena, yCIOBUS
MJIABaHUSI TEJ, YCJIOBUS PABHOBECHUS TeEJ, 3aKOHA COXPAHEHUS W NPEBpAILCHUS
SHEPIMM B MEXAHWYECKUX U TEIUIOBBIX IMpoleccax, 3akoHa Oma s ydyacTka
JNEKTPUYECKON  1enu, 3akoHa JDkoyns-JIeHna, 3akoHa  OPSIMOJMHEMHOIO
pPacIpOCTPAHEHUS CBETA, 3aKOHA OTPAKEHUS CBETA.

Yyamuecs 10/2KHBI yMeTh:
— OIMKCHIBATHh U OOBSICHATH (GU3HUECKHUE SIBJICHUS: UCTIAPEHUE,
KOHJICHCAIIMI0,  IUIABJIEHWE,  KPUCTAUIM3ALUI0,  JJEKTPU3ALUI0  TEl,
B3aHUMOJICHCTBUE
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AIEKTPUUYECKUX 3aPSAI0B, OTPAKEHHUE U IPEIIOMIICHUE CBETA;

— pelaTh 33J]a4i Ha MPUMEHEHHUE U3YyYEHHBIX (PU3NYECKUX 3aKOHOB;

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

— YWATaTh M CTPOUTH Tpauikyi M3MEeHECHUs] (HU3UICCKUX BEIIMYUH U BBISBISATH
Ha UX OCHOBE SMIIMPUYECKUE 3aBUCUMOCTU: TEMIEPATyphl Tejla OT BPEMEHHU WIH
MEePEJTAHHOTO KOJIMUECTBA TEIJIOTHI, CUJIbI TOKA OT HAIIPSIKEHHUS HAa YYaCTKE IIEIH.

@opMBbI 3aHATHIA, UCTIOJIb3yEMbIC TPU U3yUYEHUH JTAHHOTO Kypca:
— (dpoHTaTBHAS,

— WHJIWBUIYyalbHAS;

— 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 rpauKoOB 3aBUCUMOCTH MYyTH M CKOPOCTH OT
BPEMEHU NIPU MPSMOJIMHEHHOM PAaBHOMEPHOM JIBHKEHHUHU.

Dopma nodgeoenust umo208. KPaATKOBPEMEHHBIN TECT.

Tema 2. TennoBble SBICHUS

Teopus. Buytpennsisi sHeprus. CriocoObl M3MEHEHHS BHYTPEHHEW SHEPIHH.
Bunpl Temionepenaun. KosnuecTBo TEIUOTHL. Y AebHAs TEILNIOEMKOCTh BEILIECTBA.
VYnensHasg Temora CropaHus ToIuivMBa. llnaBieHue w©  OTBEpAEBaHUE  TeEI.
Temneparypa 1uIaBlIieHUs. YJelbHasg Temiora IuiaBjieHus. Mcmapenuwe w
KoHneHcanusa.  Kunmenme.  Temmeparypa — KumeHus.  YJAenbHas  TEIIIOTa
napooOpa3zoBaHus. 3aKOH COXPaHEHHUs YHEPTUHU B TEIUIOBBIX MpoIleccax.

IIpakmuxa. Peuienne 3a1ad Ha pacyeT KOJIMYECTBA TEIUIOTHI MPU PA3TUYHBIX
BHUJAX TEIUIONEpPEaaur, Ha IPUMEHEHUE 3aKOHA COXPAHEHUs DHEPIUU JJIsl TEIUIOBBIX
IIPOLIECCOB.

Dopma nodsedenus umo206. KPaTKOBPEMECHHBIA TECT.

Tema 3. DnexkTpuuecKkue sBICHUS

Teopus. I10CTOSIHHBIN JIEKTPUUECKUNA TOK. DJIEKTpUuecKkas nenb. Cuia Toka.
Amnepmerp.  DJIEKTpUYECKOE  HampsbkeHue.  BosbTmeTp.  DieKTpuueckoe
conpotuieHne. 3akoH OMa ais yyacTka menu. Pabota ¥ MOIIHOCTh TOKa. 3aKOH
Jxoyns — Jlenua. IlocnenoBarenbHOE M NapaIIEIbHOE COCAUHEHUE TPOBOJHUKOB.
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IIpaxmuxka. Pemienue 3ana4 Ha 3akoH Oma J1sl ydacTka 1enu, 3akoH Jxoymns —
Jlenma, pacyer pa®OThl M MOIIHOCTH TOKa, MapajUIeNbHOE M IOCIIEI0BATEIHLHOE
COCITMHEHHE MTPOBOJHUKOB

Dopma nodgedenus umo206. KpaTKOBPEMEHHBIN TECT.

Tema 4. CBeTOBBIC SIBJICHUSA

Teopus. 3akoH NPSIMOJIMHEHHOTO pacnpocTpaHeHus cBeTta. OTpakeHUE CBETA.
3akoH oTpaxkeHus cmeta. [lmockoe 3epkano. [locTpoenne n3o0pakeHWil B TIOCKOM
3epkane. IIpenomiienne cBera. 3akoH mpesioMiieHUs! cBeTa. JInH3bl. DOKyC JIMH3BIL.
OnTuyeckas cuna jauH3bl. [locTpoenue uzoOpakeHuit B ynmnH3e. Dopmyna TOHKOU
JIMH3BI.

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. [Ipupona, nosHanue, NnpaKTUKa

Paznen, tema dopma 3aHATUA [Ipuemsbl 1 MeTOBI JAMaaKTH4eCKui Texaunueckoe dopma
OpraHu3aluu Martepuall. OCHAIIEHUE MOJABEICHUS
00pa30BaTEIHLHOTO DNEeKTPOHHbIE WUTOTOB
npoiiecca VUCTOYHUKHU
Tema 1. KomOunupoBanHnas | O0bsICHUTENBHO- 1) onopubie koHcnekThI; | 1) KommbroTep, Tect
Mexanuueckoe WJUTIOCTPATHUBHBIN. 2) Tpe3eHTallNY; 2) [Ipe3enranrionHoe
JIBIKECHUE UccnenoBarenbckuii. | 3) TMAaKTHICCKUE 000pynoBaHuE.
MaTepuabl
Tewma 2. TeroBsle | KomOunupoBannas | OObICHUTEIBHO- 1) onopubie koHcTekThI; | 1) KommbroTep, Tect
SIBJIICHUS WJUTIOCTPATUBHBIN. 2) Tpe3eHTAalINH; 2) [Ipe3enranrionnoe
YactuuHo- 3) IMAaKTUYECKUE obopymoBaHUe.
ITOMCKOBBIMN MaTepuabl
Tewma 3. Kom6unupoBanHast | O0bsICHUTENBHO- 1) onopubie koHcnekThI; | 1) KommbroTep, Tect
DNeKTpUYeCcKue WJUTFOCTPATUBHBIM. 2) Tpe3eHTalINH; 2) [Ipe3enranrionnoe
SABJICHUSA UccnenoBarenbckuii | 3) AMAaKTUYECKUE o6opymoBaHUe.
MaTepHuabl
Tema 4. CetoBeie | KomOunupoBanHas | OObSICHUTEIBLHO- 1) onopubie koHcTekThI; | 1) KommbroTep, Nroroseiit
SIBJIICHUS WJUTIOCTPATUBHBIN. 2) mpe3eHTallNH; 2) [Ipe3enranrionHoe | TecT
PenpoayKTUBHBI. 3) IUIaKTHYECKHUE o0opy0BaHUE.
HccnenoBarenbCkuil | MaTepuabl
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KYPC «®PU3UKA B 3AAAYAX. MEXAHUKA»

Kypc npenHasnadeH aisl yuamuxcst okoHUMBIIMX 9-10 Kiaccl.

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, O0O0OIlEHHEe, CUCTEMAaTH3alMs W 3aKperieHue 3HaHUN
OCHOBHBIX IOHATUI U 3aKOHOB MEXaHHKU;

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

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

3amaum Kypca:

— 0TpaboTKa aJIropuTMOB, METOJOB M MPUEMOB pELIEHUS 3aJad I10
MEXAaHHKE;

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

— pa3BHUTHE UHTEIJIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH B mpoliecce
pelieHus 3a1ay,

— (opmMupoBaHME  MHUPOBO33PEHHUSl  Y4YAIIUXCS, ECTECTBEHHOHAYYHOU
KApTUHBI MUDA;

— O3HAaKOMJIEHME C OCHOBHBIMH NPUMEHEHUSMU (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.

®opma peaau3anuM Kypca: OyHas

dopmMa npoBeIeHUS UTOTOBOM ATTECTALMU: UTOTOBBIN TECT.
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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
HroroBoe 3ansTue 2 2
Hroro: 16 32 48

CopaepxaHue Kypca «Pusuka B 3agavyax. MexaHuka»

YpoBeHb TMpEabsABICHUS MaTepHaia IO3BOJSET YYaIlUMCS TOBTOPHUTH,
CHUCTEMATU3UPOBATh U 3aKPENUTh 3HAHUSA 10 MEXaHWKE, OBJIAJACTh METOJAAMH U
npuéMaMu PEIICHHUS 3a/lad IMOBBIIICHHOTO M BBICOKOTO YPOBHEW CIIO)KHOCTH,
MOJTOTOBUTHCS K IMIKOJILHOMY 3Tary Bcepoccuiickoi onuMnuaabl NIKOJIbHUKOB T10
buzuke.

Yyammuecs 105KHBI 3HATh:

— 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 CHIIBI, TOTEHIIMAIbHAS M KUHETHYECKasi DHEPT S,

— 3aKOHbl W NPHUHIMIIBI: 3aKOHbI HBIOTOHA, MPUHIUII OTHOCHUTEIBLHOCTH
["anuiies, 3aKOH CII0XKEHUS CKOPOCTEH, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOH [ 'yKa,
3aKOH ApXHMeEJa, YCIOBUE IUIABAHUS TE€J, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXPAHEHHUS U MIPEBPAIICHUS SHEPTUH, YCIOBUS PABHOBECHS TE;

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

— MPaKTUYECKOE MPUMEHECHUE 3aKOHOB JBUKCHUS JIBIDKCHUE
WUCKYCCTBEHHBIX CITYTHUKOB TIOJI JCMCTBHEM CHJIBI TSKECTH, OaUTMCTHYECKOE
JIBUKCHUE, PCAKTUBHOE JIBUIKCHUE.
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Yuammecsi 10/ZKHbI YMETh:

— pemiath 3aJa4d Ha OIpeJejeHne CKOPOCTH, YCKOpPEHHUs, 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, YCKOPEHHUSI, CUJIbI, UMITYJIbCa TEJIA;

— pacCUMThIBaTh TOPMO3HOM IyTh, CHJIBI, JCHCTBYIOIIME Ha TEJoO,
JBIDKYIIIEECS] C YCKOPEHUEM, OMPENeNaTh CKOPOCTb pPaKeThl, MCIOJIb30BATh
KJIACCUYECKAM 3aKOH CJIOXEHHSI CKOpPOCTEW, a Takke 3akoHbl HbIOTOHa,
BCEMUPHOTO TATOTEHUS, COXPAHCHUS UMITYJIbCA, SHEPTHUHU.

dopmMbl 3aHATHI, UCTIOJIB3yEeMbI€ ITPU U3YUYEHUH JJAHHOTO Kypca!
— (ponTanbHas;

—  WHAWBHUIyaJIbHAS,

— TpYIIoBasdi;

— KOHTpPOJIbHAS.

Tema 1. Kunemaruka

Teopua. Mexannueckoe JBHKEHUE. OTHOCUTENBHOCTH MEXAHUYECKOTO
nexkennsd. Cucrema otcdera.  MarepuanpHas TOYKa, €€ paauyc-BEKTOD,
TPAEKTOpHUs, MEPEMELICHUE. CKOpOCTh MaTepHaIbHOM TOYKH, CJOKEHUE
CKOPOCTEN. YCKOpEHHE MAaTepUalibHOW TOUYKM. PaBHOMEpHOE MPAMOJIMHENHOE
nBUKeHHe. PaBHOyckopeHHOe MpsiMOJuHEHOoe ABMkeHue. CBOOOIHOE MajaeHue.
Yckopenue cBoOonHOro najeHus. J[BukeHue tena, OpOIIEHHOTO MOJ YIJIOM O K
TOpU30HTY. JIBM)KEHHE TOYKH IO OKPYKHOCTH. YTJIOBAasI W JMHEHHAss CKOPOCTH
ToukHd. LleHTpocTpemurensHoe yckopenue Touku. TBepaoe teno. [loctynarensHoe
Y BpalllaTeJIbHOE JBUKEHHUE TBEPAOTO TENA.

Ilpakmuka. Pemenue rpapuuecknx, KaueCTBEHHBIX M PAcUETHBIX 3a/ad Ha
OOBSICHEHHE MEXaHUUYECKHUX SBJICHMH, pacueT KUHEMAaTHUeCKUX BEJIWYUH, Ha
npuMeHeHre GopMyJl KHHEMATHUKH.

Tema 2. /[lunamuka
Teopusa. WuepumanbHble cucTtembl otcuera. llepBeii 3akoH HbroToHa.
[IpuHumn otHocutenbHOCTH ['anunes. Macca tena. IlnotHocTs BemecTBa. Cuina.
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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. Cuma 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. 'mppocrtatnueckoe aaBieHHE. 3aKOH
Apxumena. Y ciaoBue MIaBaHUs Tell.

Ilpakxmuxka. Pemenue rpapuuecknx, KaueCTBEHHBIX M PacUETHBIX 3a/a4 Ha
OOBSICHEHHE MEXaHUUYECKUX SIBJICHHUM, pacueT BEJIMYMH, Ha INPUMEHEHHUE 3aKOHOB
Herorona, [lackans, Apxumena, GpopmMyi KHHEMATHKHU, TUHAMUKH, 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 »3Heprud. I[loreHnumanbHas
sHeprus. [loTeHuManbHasi »SHEprus Tejla B OJHOPOAHOM TIOJNE  TSKECTH.
[ToTenmuanbHas dHEPrust yrnpyro neGopMUpPOBAHHOTO Tejia. 3aKOH M3MEHEHHsS U
COXPAHEHHUSI MEXaHUYECKOU YHEPTUMU.

IIpakmuka. Pemenue rpaguyeckrux, KaUeCTBEHHBIX M PACUETHBIX 3a/ay Ha
OOBSCHEHHE MEXaHWYECKUX SIBJICHUH, pacueT BEIUYNH, Ha MPUMEHEHHE 3aKOHOB
COXPaHEHMS UMITYJIbCA U DHEPTUU.

dopma noodgedeHus UMo208: KOHTPOJIbHAs padoTa.

54



MeToaudeckoe odecneueHne Kypca «®@u3uka B 3aa4ax. Mexanuka

Paznen, rema dopma 3aHATUA [Ipuemsbl 1 METOBI JAnaKTHYeCKun Texanueckoe dopma
OpraHu3aluu Marepuall. DJIEKTPOHHBIC OCHAIICHUE MOJABEICHUS
00pa30BaTEIHLHOTO HMCTOYHUKHU UTOTOB
npoiecca
Tema 1. KomOunupoBanHnasi | O0bsSICHUTEIBHO- 1) Onopusie koHcekThl;| 1) [Ipoeknmronnoe | KoHTposibHas
Kunematuka WJUTIOCTPATHUBHBIN. 2) IIpe3enTanumy; o0opyI0BaHUE. pabora
YactuuHo- 3) Buneo ypoxu; 2) Komrbtorep.
TTOUCKOBBIM. 4) TecThl.
HccnenoBarenbckuit
Tewma 2. KomOunupoBanHnasi | O0bsSCHUTEIBHO- 1) Onopusie koHcnekThl;| 1) [Ipoeknmronnoe | KonTposbHas
Junamuka WJUTEOCTPATUBHBIM. 2) IIpe3enTanuu; o0opyI0BaHUE. pabora
Uccnenosarenbckuid. | 3) Buneo ypoku; 2) Kommsrorep.
4) Tectsl.
Tewma 3. 3akoHbI KomOunupoBannasi | O0bsSCHUTETBHO- 1) Omnopubie koHcekThI;| 1) [Ipoekumronnoe | KonTposbHas
COXpaHEHHUS B WJUTFOCTPATUBHBIM. 2) IIpesenTanuu; o0opy0BaHUE. pabora
MEXaHUKe UccnenoBarenbckuii | 3) Buneo ypoku; 2) Kommsrorep.
4) Tectsl.
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KYPC «PU3UKA B 3AOAYAX. MOJIEKYNIAPHAA ®U3UKA U
ANEKTPOANHAMUKAN»

JIaHHBIA KypC TNpeaHa3sHadyeH i ydamumxcs, okoHumBmmx 10 ximace. Kypc
npecTaBiIsieT co0oi 0000IIeHHe M CHCTEMAaTH3alMI0 3HAHUM MO MOJIEKYJSIPHOM
¢usnKe M NEKTPOJUHAMHUKE, OPUEHTUPOBAH TJIaBHBIM 00pa3oM Ha (OpMHPOBaHUE
HABBIKOB PELIEHUS 3a/1ay MOBBIIIEHHOIO M BBICOKOTO YpPOBHS CIIOKHOCTH. B Kypce
paccMaTpUBarOTCS TEMBI: «MonexkysIpHO-KMHETHYECKast TEOpUsD»,
«TepMmonnHamMuKa», « DIEKTPUUECKOE TOJIE», «3AKOHBI IIOCTOSTHHOTO TOKa.

Hesn kypea:

— MOBTOPEHUE U 3aKPEIUICHHE 3HAHUW OCHOBHBIX IOHATUH W 3aKOHOB
MOJIEKYJIIPHOIN (PU3HMKU U 3JIEKTPOAMHAMUKH;

— (opMHpOBaHUE YMEHUIN OOBSACHATH TEIIOBBIE U SJIEKTPUUECKUE SBJICHNUS;

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

3agaum Kypca:

— oTpaboOTKa 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 (PU3NYECKUX 3aKOHOB B
MPAKTUYECKOHN ACATEIBHOCTH YEIOBEKa,;

— 0000IIeHNE U CHCTEMATHU3aI|sI MMCIOIINXCS 3HAHUM;

— pa3BUTHE UHTEpeca K (PU3UKE.

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

®opma peaau3anuM Kypca: O4Has

dopmMa npoBeIeHUS UTOTOBOM ATTECTALMU: UTOTOBBIN TECT.
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Y4yeOHO-TEMaTUYECKUM NJIaH Kypca
«Pusuka B 3agavax. MonekynsipHaa pmsuka M anekTpoagnHaMmumKa»

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. DnekTpoauHamMuka 12 12 24

3 | Tema 2.1. DnexkTpuueckoe moiie 6 6 12

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

Uroro: 24 24 48

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

YpOoBEHb NpPEIBSABICHHUS MaTepuaga IO3BOJSET YYalluMCS IOBTOPHTS,
CUCTEMATU3UPOBATh U 3aKpeluTh 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 IIOHATUN: TEIJIOBOE JBUKEHUE YACTHULL, MACCHl U Pa3MEpPbl MOJIEKYII,
UJCANbHBIA Ta3; W30TEPMHUUYECKUN, W30XOPHBIM, H300apHbII U aguabaTHBIN
MpollecChl, TeMreparypa (Mepa CcpelHeld KUHETUYECKOW DHEPruu MOJIEKYN);
HEOOPATUMOCTh TEIUIOBBIX MPOIIECCOB; HACHIIICHHbIE W HEHACHIIICHHBIC TaphI;
BJIAKHOCTh BO3]1yXa, BJIEKTPUUYECKUN 3apsll, JIEKTPUUECKOE MOJIE, HANPSKEHHOCTD
AJEKTPUYECKOTO TIOJIs, PA3HOCTh NOTEHIMAIOB, HAMPSKEHUE, JJIEKTPOEMKOCTb,
JADJICKTPUUYECKasi MPOHUIIAEMOCTb, CTOpoHHME cuiibl U DIC.

— 3aKOHbI W (DOPMYJIBI: OCHOBHOE YPAaBHEHHE MOJICKYJISIPHO-KUHETHUYECKOU
Teopun, ypaBHeHHe MenaeneeBa-Knanepona, cBs3p MeEXIy NapaMeTpaMu
COCTOSIHMS T'a3a B U30MPOLIECCaxX, NEPBbIM U BTOPOU 3aKOHBI TEPMOANHAMUKH, 3aKOH
Kynona, 3aK0H coxpaHeHUs 3JIEKTPUUECKOro 3apsja, 3akoH Oma Jyisl ydacTKa [enu 1
TIOJIHOM LIETIH.
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Y4yammecs: 10/KHbI YMETh:

— pelaTrh 3aJadyd Ha pacyeT KOJIMYeCTBa BELIECTBA, MOJISIPHOM MacChl 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;

— pelmarh 3aJa4d HAa 3aKOH COXPAHECHMS DJIEKTPUYECKOTO 3apsia, 3aKOH
Kynona, 3akonbl OMa 11 ydacTKa W IIOJIHOM LIENH; HA JBIKCHUE U PABHOBECHE
3apSDKEHHBIX YaCTHIl B JJIEKTPUYECKOM II0JIe; HAa pacyeT HaNpsHKEHHOCTH,
HaIpsDKEHUS, 3JIEKTPOEMKOCTH, padOThl 3JIEKTPUYECKOro TmoiiA, 3akoH Jxoyns-
Jlenna.

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

— WHJIWBUIYyaJbHAS;

— TpymmoBas;

— 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). Csa3p Temneparypsl ra3a co CpeHell KMHETHYECKOU
DHEPrUe TMOCTYMATENIBHOIO TEIUIOBOTO [JIBUKEHHSI €ro 4YacTUll. Y PaBHEHHUE
MenneneeBa—Knaneiipona. M3omporeccbl B pa3pexkeHHOM raze. ['paduueckoe
npeacTaBlieHne u3omnpoieccoB Ha pV-, pT- u VT-muarpammax Beipaxkenue s
BHYTPEHHEW SHEPrud OJHOATOMHOTO WJeaJbHOro rasza. 3akoH JlanbToHa st
JIABJICHUS CMECHU pPa3peKEHHBIX Tra3oB. HachlllleHHbIE W HEHACBHINIEHHBIE TapBbl.
Bnaxxnocts Bo3ayxa. OTHOCUTEIbHAS BIAKHOCTb.

Ilpakmuxa. PemieHrue KadyeCTBEHHBIX, IpaMUeCKUX M PACUETHBIX 3ajJad Ha
O0OBbSICHEHHE MOJIEKYJIIPHBIX SIBIICHHWM, pacueT BEJIMYMH, Ha MPUMEHEHUE 3aKOHOB
MOJIEKYJIIPHOM (PUBUKHU.

Dopma noogedenus umo2o8s. TecT.
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Tema 1.2. Tepmonunamuka

Teopus. TennoBoe paBHOBECUE U TemIieparypa. BHyTpeHHsist 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 TEPMOJIMHAMUKHU.

Dopma nodgedenus umo208. 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. ODJEKTpUYECKOE MOJIe, €ro JIEMCTBUE Ha
ANEKTpUYecKue 3apsapl. Hanpssk€HHOCTH anekTpuyeckoro mnoius. [lose TtoyeyHoro
3apsaa, OQHOPOAHOE NoJie. [I0TeHIManbHOCTh ANEKTPOCTATUYECKOTO MOJIsl. Pa3HOCTH
MOTECHIMAJIOB M HamnpsbkeHue.  lloTeHnmanbHass ~— sHeprust  3apsga B
anekTpoctatuyeckoM Tnone. [loreHuman snekrpoctatnueckoro moia.  CBs3b
HaNpsDKEHHOCTU MOJII W PAa3HOCTM MNOTEHUMANoB. lIpuHIMN cyneprno3uuuu
aNeKTpudeckux nosier. [IpoBomHUKHM B 3nekTpocTaTrueckoM motie. KonaeHncarop.
DONEeKTPOEMKOCTh  KOHAEHCATOpa. IJEKTPOEMKOCTh IJIOCKOTO  KOHJEHCATOpa.
[locnegoBaTenbHOE W TApaUIENIbHOE COECIMHEHUE KOHJIEHCATOPOB. OHEPIus
3apsKEHHOT0 KOHAEHCATOPA.

llpakmuxa. PelmieHre KayeCTBEHHBIX, IpaMUeCKUX M PACUETHBIX 3aJad Ha
OOBSICHEHHE DJICKTPOCTATUYECKUX SIBJICHUM, pacyeT BEIUYMH, Ha MNPUMEHEHUE
3akoHa KynoHa, popMy 3J€KTpOCTaTHKHY.

Dopma nodgedenus umo2086. TecrT.

Tema 4. 3aK0HBI MOCTOSHHOTO TOKA

Teopusi. Cuna Ttoka. IlocTOSIHHBIM TOK. YCIOBHS  CYLIECTBOBaHHUS
anektpudyeckoro Ttoka. Hampsokenwe n OJIC. 3akon Oma i ydacTka LEMH.
DJIEKTPUYECKOE CONPOTHUBJIEHUE. 3aBUCHMOCTh COINPOTUBICHHUS OJHOPOIHOTO
MIPOBOJAHUKA OT €ro JJIMHBI M CEYECHMUS. Y JEIbHOE CONPOTHUBIICHUE BEIIECTBA.
Hctounuku toka. 9JIC 1 BHyTpeHHEE CONPOTUBIICEHUE UCTOYHMKA TOKa. 3akoH Oma
JUIS1 TIOJTHOM (3aMKHYTOM) 3JieKTpuueckoi uend. [lapamienbHoe U nociaeaoBaTebHOe
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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 odecnieuenne Kypca «®@usmnka B 3aga4yax. MoJjiekyJasipHasi pU3UKa U 3JIeKTPOAMHAMMUKA)

Pa3nen, rema dopma 3aHATUA ITpuemsbl 1 METOIBI JAnaKTHYeCKui Texanueckoe dopma
OpraHU3aIHH MaTepHal. OCHAIIICHUE TIO/IBE/ICHUS
o0pa3oBaTeILHOTO DNeKTpOHHBIC UTOTOB
nporecca HUCTOYHUKHU
Tema 1. KomOunupoBanHnas | O0bsICHUTEIBHO- 1) Onopubie koHcteKTsI; | 1) [TpoekimonHoe Tecr.
MounekynsipHo- WJUTIOCTPATUBHBIN. 2) Ipe3enTanuu; o0opy0BaHUE.
KUHETUYECKas Yactuuno- 3) Bugeo ypoku; 2) Kommbrotep.
TEOpUs TTOUCKOBBIM. 4) TecThl.
HUccnenoBaTensckuin
Tewma 2. KomOunupoBanHnast | O0bsICHUTEIHHO- 1) Onopubie KoHCTeKTsI; | 1) [TpoekimonHoe Tecr.
Tepmoaunamuka. WJUTIOCTPATUBHBIN. 2) Ilpe3enTanuu; o0opy0BaHUE.
Uccnenosarenbckuii. | 3) Buneo ypoku; 2) Kommbrotep.
4) TecTsl.
Tema 3. KomOunupoBanHnas | O0bsICHUTEIHHO- 1) Onopubie KoHctekTsI; | 1) [TpoekimonHoe Tecr.
DIIeKTpHUUYECKOe WUJUTIOCTPATUBHBIM. 2) Ipe3enranuu; 0o0opymoBaHUE.
ToJie. HccnenoBarenbckuii | 3) Buaeo ypoku; 2) KommbroTep.
4) TecThl.
Tema 4. 3aKoHBI KomOunupoBanHnas | O0bsICHUTEIHHO- 1) Onopubie KoHcmekTs; | 1) [TpoekimonHoe Tecr.
MOCTOSTHHOTO TOKa WJUTIOCTPATUBHBIM. 2) Ipe3enTanuu; o0opy0BaHUE.
Uccnenosarenbckuii | 3) Buneo ypoku; 2) Komrbrorep.
4) TecTsl.
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KYPC «®U3UKA 7-8»

Kypc nmpeanasnayen juisi yqanmxcsi 8-X KJIacCOB, YBIEKAOMIMXCS (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 (PU3NYECKUMHU SIBJICHUSIMU, TEXHUYECKUMH YCTPOMCTBAMH, 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,
XapaKTEepU3YIOIIUX 3TH SIBJICHUS;, 3aKOHAX, KOTOPHIM OHU MOIYMHSIOTCS;

— crnocoOCTBOBaThH (POPMHUPOBAHUIO TMPEACTABICHUN O (U3MUECKOW KapTUHE
MHpA, O3HAKOMUTH YHAIIUXCS C METOJAaMU HAyYHOTO TTO3HAHUS TTPUPO/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 PAa3BUTHUIO TO3HABATEIBHBIX HMHTEPECOB, MBIIUICHUS
WHTEJJICKTYaJIbHBIX M TBOPUYECKUX  CIOCOOHOCTEHM, CaMOCTOSATEIBHOCTH B
NPUOOPETECHUM HOBBIX 3HAHUW MPU pelieHUH (U3UYECKUX 3a7a4 W BBIMOJHEHUU
DKCIIEPUMEHTAJIbHBIX ~ HCCIEJOBAaHUN C  HWCIOJb30BaHWEM  HMH(POPMAIMOHHBIX
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

WHIUBUyaJIbHOMY IUIaHy (HampUMep, MHTEHCUBHO B TEUEHHE MECSIIA).

dopma peasu3alUu Kypca: 3a04Hast
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dopMa nNpoBeAeHUS] HTOTOBOM aTTECTALMM . UTOTOBBINA TECT.

Y4yeOHO-TeMaTU4YECKUM 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. DneKkTpUYECKUE 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 TNPEIbSIBICHUS MaTepuana IO3BOJIICT ydaluMcs chOpMHUPOBATH
NPEJCTABICHUS O Pa3IMYHBIX (U3NYCCKUX SBJICHHUSAX, OBJAJACTh METOJAMH M
npuéMaMH pPEIICHUS 3a1ad, MOBTOPUTh M CHCTEMATH3UPOBATh MPU IMOJATOTOBKE K
OI'D no ¢usuke.

Yyanuecst 10/2KHBI 3HATH:

— TPUPOJY TEIJIOBBIX, FTEKTPUUECKUX, MATHUTHBIX U CBETOBBIX SIBJICHUI;

— TIOHSATHUSA: MaTepUalbHas TOYKA, OTHOCHTEIBHOCTh MEXaHUYECKOTO
JBWXEHHS, TyTh, NEPEMEIICHUE, CPEIHSIs CKOPOCTh, YCKOPEHHE, WHEPIHUS,
WHEPTHOCTb, Macca, MIIOTHOCTh, CUJjia (Cuja TSKECTH, CUJla YIPYTOCTH, CUjla TPEHU),
MJI€YO CHUJIbI, MOMEHT CHJIbI, JaBJeHUE, pad0Ta, MOIIHOCTb, DHEPTUsl, BHYTPEHHSIS
DHEprusi, TEMIIEpaTypa, KOJMYECTBO  TEIUIOTHI, YAEIbHAS  TEIUIOEMKOCTb,
DIEKTPUYECKUN 3apsifl, CUia DJIEKTPUUYECKOIO TOKA, JJIEKTPUUYECKOE HAaIpsKEHUE,
AJIEKTPUUECKOE COMPOTUBIICHHE, paboTa W MOIIHOCTb JJICKTPUYECKOTO TOKa,
(hOKYCHOE PacCTOSIHUE JINH3BI;.

— cMbIca (UBUYECKUX 3aKOHOB: CJIOXKEHMsS ckopoctel, Ilackans, Apxumena,
['yka, coxpaHeHUs W TIPEBpAIICHUS DHEPrUHU; YCJIOBUS PABHOBECHUS TEJ, YCJIOBHUS
MIJIABaHUSI TEJ;, 3aKOH COXPAHEHUsI SHEPTUHU B TEIUIOBBIX Mpolieccax, 3akoH OMa i
y4dacTKa »JJIEKTpUUYECKOM wenu, 3akoH Jxoynsa-JleHma, 3akOH NOPSMOJIMHEMHOIO
pPacpOCTPAHEHHUSI CBETA, 3AKOHBI OTPAXKEHHUS U MPEIIOMIICHUS CBETA.
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Yuanuecsi 10J1KHbI YMETh:

— OMHUCKIBATh U OOBSICHATH hu3ndeckue sBiaeHus: 1uddys3uto, ucnapeHue,

KOHJICHCAIIMIO,  TUIABJICHUE,  KPUCTANIU3AlMIO0,  DJIEKTPU3ALMI0  Tel,
B3aMMOJICHCTBHE IEKTPUUCCKUX 3apsI0B, OTPAKEHUE U MPEIOMIICHHE CBETA,

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

— CTPOUTH U300paKEHUS B IJIOCKOM 3€pKaje, COOUparoNIeil U paccenBaromieit
JMH3AX;

— YATaTh W CTPOUTH TpadUKH W BBISBIATH HAa WX OCHOBE AMITUPUYCCKUE
3aBHCHMOCTH: TEMIIEpaTypbl Tella OT BPEMEHH WM TIEPEJaHHOTO KOJUYECTBA
TEIUTOTHI, CHJIBI TOKA OT HAIPsDKCHUS Ha yYacTKe IICeTIH;

— BBIpaXaTh PE3yIbTAaThl PACUYCTOB B €IWHUIAX MEXIyHApOIHON CHCTEMBI
(CH);

— TPUBOJUTH MIPUMEPHI MTPAKTUUECKOTO UCIIONH30BAHUS (PU3NUECKUX 3HAHUH O
MEXaHUYECKUX, TeTIOBBIX, DJICKTPUUECKUX U CBETOBBIX SBJICHUSX;

— OCYIICCTBJISITH  CAMOCTOSITCTILHBIM  MOWCK HWH(POPMAIIUA  €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 CHMBOJIOB, PUCYHKOB, CXEM).

DopMbl 3aHATHHM, HCIIOJB3yEMBbIE IPH U3YYEHUHU JAHHOTO Kypca:
— (poHTaNbHAas;

— UHAUBUAYAJbHAS;

— TpyHnoBas;

— KOHTpPOJIbHAA.

Tema 1. Mexanuueckue siBJICHUS

Teopus. ®uzuyeckue sBiaeHus. Metoapl wusydeHus ¢usuku. CrtpoeHue
BEIIECTBA. ATperaTHbIC COCTOSIHUS BEILIECTBA.

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

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

JaBnenue. JlaBnenune TBepAbIX Ten. JlaBIeHWE KXUIKOCTEW M Ta3oB. 3aKOH
[Tackamns. Coolmiaronuecs: CoCy/Ibl.

JleficTBUE KMAKOCTH U Ta3a HA MOTPYKEHHOE B HUX TeJI0. ApXHME0Ba CUJIA.
[LtaBanue Ted.
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Pabora. Momnocts. Oueprus. KIIJ[. ITlorennuanbHass U KUHETHYECKas
SHEpPrus. 3aKOH COXpaHeHHs sHepruu. [IpocTeie MexaHU3MBbI. 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. TemnoBoe nBwxkeHue. Buytpenuss sHeprusi. CnocoObl M3MEHEHUs
BHYTpEHHEW oHepruu. Buasl temonepenaun. KoimuecTBO TemIoThl. 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, BiIaKHOCTH Bo3ayxa. KIIJ, Ha npuMeHeHue 3aKoHa
COXPAaHEHHUsI SHEPIUU ISl TEIUIOBBIX IPOLIECCOB.

Dopma noosedenusi umocog. TPOBEPOUYHBbIE PabOThI, KOHTpPOJIbHAs padoTa,
TEMATUYECKHM 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
COEJIMHEHUE MTPOBOJIHUKOB.

IIpaxmuxa. Pemenne 3ana4 Ha 3aKkoH OMa U1 yyacTKa 1enu, 3aKoH [[xoyisa —
Jlenua, pacyer pabOTBl M MOIIHOCTH TOKa, MapajuleIbHOE M MOCJEeI0BATEIbHOE
COEIMHEHUE MTPOBOJHUKOB

Dopma nodgedenus umo208: KOHTPOIIbHAs paboTa, TEMAaTUUECKUNA TECT.

Tema 4. CBeTOBBIE SIBICHUS

Teopusa. VIcTouHHnKM cBeTa. 3aKOH MPSAMOJIMHENHOTO PACIPOCTPAHEHUS CBETA.
OtpaxeHne cBeTa. 3akoH oTpaxeHus cBera. Ilmockoe 3epkano. IlocTpoenue
M300paKeHM B TUIOCKOM 3epkaiie. [Ipenomiienne cBera. 3aKOH NPEIOMIICHHS CBETA.
JIunzpl. dokyc nmH3bl. Ontuueckas cwia JuH3bL. [locTpoeHue wu300pakeHHl B
nuH3e. DopMyra TOHKOH JIMH3HI.

65



Ilpakmuka. Pemenne 3amgad, MOCTPOSCHUE M300paKEHUN B TIJIOCKOM 3€pKaje,
JIMH3aX.
Dopma nodgedenus umo208. TEeMaTHIECKUNA TECT, UTOTOBBIN TECT 3a KypC.
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Metoanueckoe obecnneuenne kypca «dusuka 7-8»

Paznen, rema dopma 3aHATUA ITpuemsbl 1 METOIBI JAnnaKTHYeCKun Texanueckoe dopma
OpraHu3aLMH MaTepHall. OCHAII[CHHE MOJIBEJICHUS
00pa30BaTeNHLHOTO DNEeKTPOHHbBIE UTOTOB
npolecca HMCTOYHUKHU
Tema 1. KomOunupoBanHnast | O0bsICHUTEIBHO- 1) AucranipoHHast 1) [lepconanbHbIit [IpoBepounsbie
Mexanudeckue WJUTIOCTPATUBHBIN. oOpa3oBarenbHas Cpeia | KOMIBIOTED. paboTHI.
SIBJICHUS Uccnenosarensckuii. | MOODLE. 2) Hoctyn B KonTtponpHas
2) MeTtonnueckoe HNuTepHer. pabora,
nocobue Tematnueckuii
TECT
Tewma 2. TeroBsle | KomOunupoBanHas | OOBSACHUTETBHO- 1) ducraHipoHHast 1) [lepconanbHbIN [IpoBepounsie
SIBJICHUS WJUTIOCTPATHUBHBIM. oOpazoBaTebHas cpefla | KOMIBIOTED. paboThI.
YactuyHo- MOODLE. 2) Hoctyn B KonTponpHas
ITIOMCKOBBIN 2) MeTtonnueckoe HNuTepHer. pabora,
nocooue Tematuueckuii
TECT
Tema 3. KomMOunupoBanHas | O0bsICHUTENBHO- 1) ducraHipoHHast 1) [lepconanbHbIN KonTtponbpHas
DneKTpuIecKue WJUTIOCTPATUBHBIN. oOpa3oBarenbHas cpea | KOMIBIOTED. pabora,
SIBJICHUS Uccnenosatensckuit | MOODLE. 2) Hoctyn B TemaTuueckuii
2) Meroauueckoe WNHurepHer. TECT
nocooue
Tema 4. CeroBsie | KomOunupoBanHas | O0bSICHUTETHHO- 1) AucranioHHast 1) [lepconanbHbIit TeMaTuueckuii
SIBIICHUS WJUTIOCTPATUBHBI. oOpa3oBarenbHas Cpea | KOMIBIOTED. TECT
PenponyKkTUBHBIA. MOODLE. 2) Moctyn B HToroBelii TeC
YactuuHo- 2) Metonuueckoe HNuTepner.
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
€JMHOTO TOCY/IapCTBEHHOTO AK3aMeHa 1o ¢usuke, 2016.

3. [Ipukaz MwunoOpazoBanust Poccun ot 05.03.2004 N 1089 (pen. ot
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
[lepriiknna A.B. - YeboTtapesa A.B. (2010, 112c.).

6. KoHTponbHbIE W caMOCTOsITeNbHBIE PabOThl MO ¢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¢.).

9. Tectel no ¢usuke. 7 knacc k yueOuuky llepoimkuna A.B. "®Ousuka. 7
ki1." Yebortapera A.B. (2014, 176c.).

10.  ®wmsuka. 7 knacc. Junakrudyeckue marepuansl. 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.  KoutponbHbie paboTsl B HOBOM ¢opmare. Pusuka. 8 kimacc. [omosa
N.B. (2011, 96c.).

14.  OmnopHble KOHCIEKTHl M pPa3HOYpOBHEBbIe 3amanusi. dusnka 8 Kiacc.
Mapon A.E. (2011, 96c.) .
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15. Tectsl mo ¢usuke. 8 knacc k yueOHuky Ileppimkuna A.B. "®Ousuka. 8
ki1." YebGortapera A.B. (2014, 224c.).

16.  ®wusuka. 8 knacc. Jlumaktuueckue marepuanbl. MapoH 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.  ®usuka. OI'D 2016. JlemoHCTpalluOHHBIA BapuaHT (TPOEKT).

20. OI'D 2016. ®dusuka. Tunosvie TecTtoBhle 3amaHus. KamseeBa 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 no ¢pusuke. 9 knacc kK yueOnuky I[leprimkuna A.B., I'yrauk E.M.
- I'pomuesa O.U. (2014, 176c¢.).

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

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