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Hazsanmne nmpeamMeTa

AHHOTaNUA
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dIoC COO

KomuecTBo yacoB

enb

YMK

33549 (170u - 10 xmacc, 165 4 -11 knacc)

- paclIUPEHUE TPEAMETHBIX PE3YJABTATOB U COJICPKAHUE, OPUCHTUPOBAHHOE HA MOATOTOBKY K IOCIIEAYIOIIEMY
npodeccuoHaIbHOMY 00pa30BaHHUIO;

- hopmupoBanme y oOydaromuxcs GU3NIECKOTO MBIILIICHUS, YMCHHS CHCTEMaTH3UPOBaTh U 00001aTh TOTYYCHHBIS
3HAHHUSA, CAMOCTOSITETILHO IPUMEHSTH MMOJYYE€HHbIE 3HAHUS JIJIsl PeLICHHS MPAKTUYECKUX U YUeOHO-UCCIIE0BATENbCKUX
3a/1a4;

- (opMupoBaHue y 00ydaromuxcs yMEHUS aHATHU3UPOBaTh, IPOTHO3UPOBATh U OLIEHUBATH C MO3UIIUU IKOJIOTHUYECKOM
0€301aCHOCTH TOCJIEICTBUS OBITOBOM M ITPOU3BOJICTBEHHOM JESATEIHLHOCTH YETIOBEKA, CBSI3aHHOM C UCIIOJIb30BAHHEM
HMCTOYHUKOB SHEPTUU
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KacesnoB. — M.: [lpoda

2. Yuebnuku: «®usuka. 11 xnacc. IlpopunbHblil ypoBeHb: y4eOHUK JUIsl 001e00pa3oBaTeNbHbIX yupexaeHuin»/ B.A.

KacesiHOB. — M.: [Ipoda

3. «Tematmueckoe wu moypoynoe TuiaHupoBanme. 10 «kmace. IlpodwunbHbni ypoBers» B.A. KacesHOB
http://drofa.ru/books/physicist/2045110 kasyanov10prof.pdf

4. Tematnueckoe U mnoypouHoe ruaHupoBanue. 11 xkmacc. IlpoduneHblii  ypoBeHs» B.A. KacbsHos
http://drofa.ru/books/physicist/2045110 kasyanovl1lprof.pdf

5. ITocobue «Meroauueckue PEKOMEHIalNH. [TpodunsHOE oOyudeHue» B.A. KacpsiHOB
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1. IInanupyemble pe3yJabTAThl OCBOEHHS Y4eOHOI0 NMpeaMeTa, Kypca

JIMYHOCTHBIE Pe3yJibTaThI:

1) poccuiickas rpakaaHCKas WACHTUYHOCTh, MATPUOTH3M, YBOXKEHUE K CBOEMY HApOy, YyBCTBA OTBETCTBEHHOCTU Tepes] PoAWHON, rOpAoCTH 3a CBOM Kpaid, CBOIO
Ponuny, mpornutoe 1 HacTosIIee MHOTOHAITMOHAIBHOTO Hapoia Poccuu, yBaxkeHre TOCyJapCTBEHHBIX CHMBOIIOB (Tep0, (iar, TuMH);

2) rpakaaHCKask MO3UIHS KaK aKTUBHOTO M OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIC MPaBa M 005S3aHHOCTH, YBaXKAIOIIETO
3aKOH U TPABOMOPSIOK, OOJAJAI0NIErO YYBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPHUHHMAIOIIETO TPAJAUIMOHHBIC HAIMOHAJBHBIE M OOIICYCIOBEUCCKHUEC
TYMaHUCTUYECKHUE U JEMOKPATUUECKHUE LICHHOCTH;

3) TOTOBHOCTH K cyxeHnio OTedecTBy, €ro 3aIuTe;

4) chopMHPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOH MPAaKTUKH, OCHOBAHHOTO Ha JMAJIOTe KYJIBTYp, &
TaKKe Pa3IUYHBIX (HOPM OOIIECTBEHHOIO CO3HAHMS, OCO3HAHKE CBOCTO MECTA B MOJIMKYJIBTYPHOM MHPE;

5) chopMHUPOBaHHOCTH OCHOB CAMOPA3BHUTHSI K CAMOBOCITUTAHHUS B COOTBETCTBHUH C OOMIEYETOBCUCCKUMHE [ICHHOCTSMH U HICaaMH IPayKIaHCKOTO 00IIECTBA; TOTOBHOCTh
1 CIOCOOHOCTH K CAMOCTOSITETTFHON, TBOPYECKOM M OTBETCTBEHHON AESITEIHHOCTH;

6) TolepaHTHOE CO3HAHWE U MOBEJICHHE B MOJUKYIBTYPHOM MHpPE, TOTOBHOCTEH M CIIOCOOHOCTh BECTH JHAJIOT C APYTHMH JIOJbMH, TOCTUTATh B HEM B3aHMOITOHUMAHUS,
HaXOIWTh OOIIUE TIeNTN U COTPYAHUYATH JIJIS MX JOCTHIKEHHS, CIOCOOHOCTh MPOTUBOCTOSTH MICOJIOTUN YKCTPEMU3Ma, HAIIHOHAIN3MA, KCEHO(POOUH, TUCKPUMHUHALINHN TI0
COLIMABHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHAIEHBIM MTPU3HAKAM H JPYTUM HETaTUBHBIM COLMATBHEIM SIBIICHUSM;

7) HaBBIKA COTPYJHUYECTBA CO CBEPCTHHKAMH, JETHMHU MJIAQJIIETO BO3PacTa, B3POCIBIMUA B 00pa30BaTEIbHOM, OOLISCTBEHHO MOJIC3HOM, Y4eOHO-UCCIIECIOBATEILCKOM,
MPOEKTHOM U IPYTUX BUAAX JIEATEIIBHOCTH;

8) HpaBCTBEHHOE CO3HAHWE U MTOBEICHNE HAa OCHOBE YCBOEHHS OOIIEYETIOBEUECKIUX IEHHOCTEH;

9) TrOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO, B TOM YHCJIC CamMOOOpa30BaHMIO, HA NPOTSDKCHWU BCEH JKM3HU; CO3HATENBHOE OTHOIICHHWE K HEIPEPHIBHOMY
00pa30BaHUIO KaK YCIIOBUIO YCIIEIIHON MPo(ecCHOHaIbHON U O0IIECTBEHHOMN ICATEIBHOCTH;

10) screTryeckoe OTHONICHHE K MHUPY, BKJIFOYast 3CTETUKY ObITa, HAYyYHOTO M TEXHHYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

11) npuHsATHE W peaTU3alUI0 IEHHOCTEH 370pOBOr0 M 6e30macHOro o0pasa »KHU3HH, MOTPEOHOCTH B (M3UYECKOM CaMOCOBEPIIEHCTBOBAHHH, 3aHATUSAX CIHOPTHBHO-
03JIOpPOBHUTENILHOM JIESTEILHOCTHIO, HETIPUATHE BPETHBIX IPUBBIYEK: KYPEHUS, yIIOTPEOICHHUS aJIKOT0JIsl, HAPKOTHUKOB;

12) 6epexHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K (PU3UUECKOMY M ICHXOJOTMYECKOMY 3I0POBBIO, KaK COOCTBEHHOMY, TaKk W APYIHMX JIIOJEH, yMeHHE
OKa3bIBaTh MEPBYIO TIOMOIIIB;

13) oco3nanHBIi BEIOOp Oyayiieil mpodeccrn U BO3ZMOYKHOCTEH peann3aliii COOCTBEHHBIX KM3HEHHBIX IIIAHOB, OTHOIICHHE K TPO(ECCHOHATBHON AEATENFHOCTH KaK
BO3MOKHOCTH y4aCTHd B pCIICHUN JINYHBIX, O6IIIeCTBeHHI)IX, TOCYyJapCTBCHHBIX, O6HIeHa]_[I/IOHaJIBHLIX HpO6JIeM;

14) chopMHUPOBAHHOCTH KOJOTHYECKOTO MBIIUICHHS, TIOHUMAHHUS BIUSHUS COIMATbHO-3KOHOMUYECKUX MPOIECCOB HA COCTOSHUE TMPHPOIHOW U COIMAIBHOU CPEJIbI;
MPHOOPETEHHE OTIBITa IKOJIOTO-HAIIPABICHHON e TeITLHOCTH;

15) oTBETCTBEHHOE OTHOIIICHHE K CO3aHNIO CEMBH HAa OCHOBE OCO3HAHHOIO MPUHATHS IIEHHOCTEN CEMENHOM KI3HH.

MeTtanpeaMeTHbIe pe3yJabTaThI;

1) yMeHHEe CaMOCTOSATEIBHO OIPEICIISATh ENU ACATSIbHOCTH U COCTABIATh IUIAHBI ACATEIBHOCTH; CAMOCTOSITEILHO OCYIIECTBISITh, KOHTPOJIUPOBATh U KOPPEKTHPOBAThH
JEeSITeNTbHOCTD; NCIOIB30BaTh BCE BOSMOXKHBIE PECYPCHI JUISI TIOCTIDKEHHS TIOCTaBIEHHBIX IeJIel M pean3alyy IUIaHOB JesITeTbHOCTH; BEIOMPATh YCIICITHBIE CTPATETHH B
Pa3JINYHBIX CUTYaLUAX;

2) yMeHHe TPOJYKTHBHO 00IIAThCS U B3aUMOJICHCTBOBATD B MPOIECCE COBMECTHOM JEATEIBHOCTH, YIUTHIBATE MO3UIIUH APYTUX YIACTHUKOB JACATEILHOCTH, 3P PEKTHBHO
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pa3peiaTh KOH(DIUKTHL,

3) BajsicHUEe HABBIKAMH MO3HABATEIBHOM, YIeOHO-HCCIIEI0BATEIBCKON U MPOEKTHON JCSITEIBHOCTH, HABBIKAME Pa3pelicHUs MpoOsieM; COCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITETHHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUIECKHX 3a/1a4, TPUMEHEHHUIO PA3INIHBIX METO/IOB IIO3HAHUS;

4) TOTOBHOCTh M CIIOCOOHOCTH K CAMOCTOSITEIbHON MH(POPMAIIMOHHO-ITO3HABATEILHON ESITCILHOCTH, BIIAJICHHE HABBIKAMH MOJYyYCHHUS] HEOOXOAUMON HH(pOpMAIIUK U3
CJIOBapei pa3HbIX TUIOB, YMEHUE OPUEHTHPOBATHCS B PA3JIUYHBIX UCTOYHUKAX WH(OPMAIIUU, KPUTUYCCKH OICHUBATh M MHTEPIPETHUPOBATh HH(POPMAIIHIO, MTOTyIAEMYIO
Y3 Pa3IMYHBIX HCTOYHUKOB,;

5) yMeHHe HCMOJIb30BaTh CPEACTBa HH(MOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TexHomoruil (magee - WKT) B pemieHHH KOTHUTHBHBIX, KOMMYHHKATHBHBIX H
OpTaHM3alMOHHBIX 33/1a4 C COOJIIOJICHHEM TpeOOBaHHM SPrOHOMHUKH, TEXHHKH OE30MacHOCTH, TUTHEHBI, PeCypcoCOepeKeHHs, TPAaBOBBIX M 3THUYECKUX HOPM, HOPM
WHPOPMALMOHHON 0€30MacHOCTH;

6) yMeHHe OIpeeNsITh Ha3HAYeHNEe M PYHKIUN PAa3ITNIHBIX COMATbHBIX HHCTUTYTOB;

7) yMeHHEe CaMOCTOSATENbHO OIICHUBATH M MPUHUMATE PEIICHHSI, OMPECIIAIOIINE CTPATETHIO TIOBSACHHS, C YUETOM IPaXIAHCKMX M HPABCTBEHHBIX [IEHHOCTEH;

8) BiIajicHNE S3BIKOBBIMU CPEJICTBAMHU - YMEHHE SCHO, JJOTHYHO U TOYHO U3JIaraTh CBOIO TOYKY 3PEHUS, HCIIOJIb30BATh aJICKBATHEIC SI3BIKOBBIC CPE/ICTRA;

9) BmaneHVe HaBBIKAMH TIO3HABATEIBHON pEeQIIEKCHH KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBUU W MBICIHTENBHBIX MPOIECCOB, X PE3YIhTATOB W OCHOBAHHIA, TPAHUIL
CBOETO 3HAHWS W HE3HAHHS, HOBBIX MTO3HABATENHHBIX 32/1a4 U CPEICTB UX JOCTHIKEHHSL.

IIpeamerHbie pe3yabTarThl
BrinyckHuk Ha 0230BOM YpPOBHE HAYYMTCSI:

® JIEMOHCTPUPOBATh HA MPHUMEPaX POJIb U MeCTO (PU3UKK B (POPMHUPOBAHHH COBPEMEHHOW HAYYHON KapTHHBI MHUpPA, B Pa3BUTUH COBPEMEHHON TEXHHUKHU H
TEXHOJIOTHU, B IPAKTUYECKOMN NESATEIbHOCTH JIIOICH;

®  IEMOHCTPHPOBATH Ha PUMEPaxX B3aUMOCBS3b MEXIy (DU3UKOH U IPYTMMU €CTECTBEHHBIMU HayKaMH;

o YCTaHaBJIMBATh B3aUMOCBA3b €CTCCTBCHHO-HAYYHbBIX SIBJICHUH 1 IMPUMCHATH OCHOBHBIC (1)I/I3I/I‘ICCKI/IG MOACIIN MJId UX OIMMCAaHUA U O6’BHCH€HI/I$I;

o HCII0JIB30BaTh I/IH(l)OpMaIH/I}O (1)I/I3I/IHGCKOI‘O COACPIKaHUA TPU PCUHICHHUU y‘Ie6HI)IX, MPAKTHUYCCKUX, IMPOCKTHBIX W HCCJICOAOBATCILCKUX 3aJad, UHTCTPUPYI
nHGOPMAITUIO U3 PA3INIHBIX UCTOYHUKOB U KPUTHUYECKHU €€ OIICHHUBAS,

® pa3IMyaTh W YMETh HKCIIONB30BaTh B Y4YEeOHO-HCCIEOBATENBCKON JEATEIBHOCTH METOJbl HAYYHOTO TO3HAaHWs (HAONIOIEHWE, ONHMCaHWEe, H3MEpEeHHeE,
AKCIIEPUMEHT, BBIIBIXKEHHE THUIIOTE3bI, MOJISIIMPOBaHUE U Jp.) U (OPMBI HAYYHOTO MO3HAHUS ((PaKThl, 3aKOHBI, TEOPUH), IEMOHCTPUPYS Ha MPUMEpPax UX
POJIb U MECTO B HAYYHOM TIO3HAHUU;

® TIPOBOJUTH MPSMBbIE M KOCBEHHBIE M3MEHEHUs (PU3NUECKHX BEIMYHH, BBIOMpAas M3MEPUTEIbHBIE TPUOOPHI C YyU4ETOM HEOOXOJMMON TOYHOCTH H3MEpPEHU,
TJIAHUPOBATH XOJ U3MEPEHHA, IOy4YaTh 3HaUeHIE N3MEPSEMON BETHYNHBI U OIEHUBATh OTHOCUTEIHHYIO ITOTPEITHOCTh 0 33JJaHHBIM (OpPMYyIIaMm;

(] MMPOBOJUTHL HCCIICIOBAHUA 3aBHUCHUMOCTEN MCXKOy (bI/ISI/I‘-IeCKI/IMI/I BCJIMUMHAMU: NPOBOAUTH MU3MCPCHUA WU ONPCACTIATH HAa OCHOBC HMCCJICAOBAHHA 3HAYCHUC
mapaMeTpoOB, XapaKTCPUSYIOIHUX TaHHYIO 3aBUCHUMOCTb MEXKAY BCIIMYNHAMU, U ACJIaTh BbIBOJ C YUCTOM IIOTIPCIIHOCTH I/ISMepeHHﬁ;

®  UCIOJB30BATh JUIS OMIMCAHUS XapaKTepa MpOoTeKaHus (PU3HMUECKUX MTPOIECCOB (DM3NUYESCKUE BEIMYMHEI U JEMOHCTPUPOBATH B3aUMOCBSI3b MEXKIY HUMH,

®  UCHOJB30BATh JUIS OMIMCAHUS XapaKTepa MPOTeKaHus (PU3HUECKUX MTPOIECCOB (PU3NUYESCKUE 3aKOHBI C YUETOM I'PaHUI] HX TIPUMEHUMOCTH;

®  pelmaTh KAa4eCTBEHHBIE 3371a4U (B TOM YHUCIIEC U MEKITPEIMETHOTO XapaKTepa): UCIIONIb3ys MOJIEH, (PU3NYECKUE BEIMYMHBI H 3aKOHBI, BEICTPAUBATh JIOTHYCCKH
BEPHYIO IIEMIOYKY OOBSICHEHHSI (J0OKA3aTeILCTBA) PEIJI0KEHHOTO B 3a71a4e mporiecca (SBICHUS);



® pclliaTb paCyYCTHBIC 3aJadyu C SIBHO BH,HHHHOﬁ (1)I/I3I/I‘{CCKOﬁ MOZCJIbIO: Ha OCHOBC aHalin3a YCJIOBHA 3aJadd BBIACIATH (1)I/I3I/IIIGCKYIO MOACIb, HAXOOUTH

(l)I/I3I/IquKI/Ie BCJIIMYMHBI 1 3aKOHBI, HCO6X0}_II/IMI>IC " OOCTATOYHBLIC IJId €€ PCHICHUA, IPOBOAUTL PACUCTHI U MPOBECPATH HOJ'Iy‘leHHLIﬁ PE3YJIbTAT,

®  YYUTHIBAThH TPAHUIIBI MPUMEHEHUS N3yUYEHHBIX (PHM3NUIECKUX MOJENeH Py perieHny GU3NIECKIX U MEeXIPEIMETHBIX 3aad;
®  WCHOJBK30BaTh WHGPOPMAIMIO W TPUMEHSATh 3HAHAA O NPUHIUNAX pabOTBI M OCHOBHBIX XapaKTEPUCTHKAX HM3YUYCHHBIX MAIWH, NMPHOOPOB M APYTUX

TCXHUYCCKUX yCTpOﬁCTB IJI pEIICHUA IMTPAKTHICCKUX, y‘IC6HO-I/ICCHCI[0BaTeHBCKI/IX " IIPOCKTHBIX 3a1a4,

®  HCIIOJB30BAaTh 3HAHUA O (bI/I?;I/I‘IeCKI/IX 00BEKTax U mnmponoeccax B HOBCGHHGBHOﬁ JKHU3HHU IJIA obecrieuenus 0€30MaCHOCTH npu 06paHIeHI/II/I C HpI/I60paMI/I nu

TEXHUYECKUMU YCTPOUCTBAMM, JIJISi COXPAHEHUS 3I0POBBS U COOIOACHUS HOPM 3KOJIOTHUSCKOTO TIOBEJICHHS B OKPYKAIOIEH cpelie, A MPUHSITUS PEIICHUI
B ITIOBCETHEBHON KU3HH.

Beinmycknnk Ha 6a30BOM yPOBHE NOJYYUT BO3MOKHOCTh HAYYMThCH:

ROHUMAMb U 0OBACHAMb YELOCMHOCb (DUSUUECKOU MeopuLl, PA3iuians PAHUYbl ee RPUMEHUMOCTIU U MECIMO 8 P50y OPYeUX (Pu3U4ecKux meopuil;

611a0emsb npuemMamu NOCMpPOeHUs: MeOPEeMmuUIecKuUx 00KA3AmMenbCme, a Makice RPOSHO3UPOBAHUS 0COOEHHOCMeEl NPOMEKAHUSL (PUUYECKUX SGNCHUL U NPOYECCO8
HA OCHOBE NOIYHYEHHBIX MEOPeMU4ecKUx 6bl60006 U OOKA3AMENbCME;

XApaKmepuz08ams CUCMEMHYIO C653b MeNCOY OCHOBONONALAIOWUMY HAYYHBIMU NOHAMUAMU. NPOCMPAHCIBO, SPeMsl, Mamepus (8euecmeso, noie), 0sudiceHue,
cuna, IHepaus;

6bLOBULANL 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOUUX (PUBUUECKUX 3AKOHOMEPHOCMEN U 3AKOHO8,

CamMoCmosimenbHo NIAHUPOBAMb U NPOBOOUNb PUUYECKUE IKCNePUMEHMbL,

Xapakmepuzosams 2100abHble NPOOIeMbl, CIOSUUE Neped Hel08eUeCmeoM: IHEPLeMUiecKie, Cblpbesble, IKON0SUYecKue, — U Pojib (PUUKU 6 PEeuleHUU JMUX
npoonem,

pewans nPaKmuKo-opUeHmMUpOSaHHble KA4eCmeeHHble U pacuemmble usuueckue 3a0aiu ¢ 6bi00poM YusULeckol MOOeiu, UCHOIb3YSL HECKOIbKO (U3ULecKUx
3AKOHO8 UL (POPMYTL, CEA3BLBATOUSUX UZBECMHbIE PUUYECKUE BENUUUNDL, 8 KOHMEKCMe MEeNCAPEOMEMHbIX CEI3ell;

00bACHAMb NPUHYUNBL PAOOTBL U XAPAKINEPUCTIUKU U3YYEHHbIX MAUUH, NPUOOPO8 U MEeXHUYECKUX YCMPOUCms;

00BACHAMYb YCA0BUSL NPUMEHEHUS. (PUUYECKUX MOoOeell nPU peuleHul Qusuieckux 3a0ay, Haxooums adeK8ammuyio RPedaoNCeH ol 3a0adell Qu3uLecKyio Mooey,
paspeuwiams npoobremy KaK Ha 0CHO8e UMEIOWUXCA 3HAHUL, MAK U NPU NOMOWU Memo008 OYEHKU.

BbinyckHUK Ha yri1y0JIeHHOM YPOBHE HAYUMTCSH:

OOBSICHATH M aHAIM3UPOBATH POJIb M MECTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHON HaY4YHOM KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTHH, B TPAKTUYECKON AESITEIbHOCTH JTIOACH;

XapaKTepU30BaTh B3aUMOCBSI3b MEX 1Yy (GU3UKON U IPYTUMHU €CTECTBEHHBIMH HAyKaMU;

XapaKTepU30BaTh CHUCTEMHYIO CBS3b MEXJY OCHOBOIIOJIAralOIIMMHM HAayYHBIMH TMOHSATHUSMU: MPOCTPAHCTBO, BpeMs, MaTepus (BELIECTBO, MOJIE),
JBUKEHHE, CUJIa, SHEPTHS;

MIOHUMATh U OOBSICHATH LIETIOCTHOCTH (PU3HUECKON TEOPUH, pa3IHyaTh IPAHUIIBI €€ TPUMEHUMOCTH U MECTO B PSIY APYTUX (PU3HUECKUX TEOPUH;
BJIaJIeTh MPUEMAMHU MOCTPOCHUS TEOPETUUYECKHX J0KA3aTEeNIbCTB, a TAaKXKe MPOTrHO3UPOBAHUS OCOOEHHOCTEH MpOTeKaHUs (PU3MYECKUX SBICHUN U
IIPOLIECCOB HA OCHOBE MOJIyYEHHBIX TEOPETUUECKHUX BBIBOJIOB M I0KA3aTENIbCTB;



CaMOCTOSATENIbHO KOHCTPYHPOBaTh AKCIIEPUMEHTAIbHBIE YCTAaHOBKM [UIS TPOBEPKH BBIABUHYTBHIX THIOTE3, PACCUUTHIBATH AOCOIIOTHYIO M
OTHOCHUTCIIbHYIO TOTPCUIHOCTH,

CaMOCTOSATENIFHO IJIAHUPOBATH M IPOBOANUTH (PU3NIECKUE IKCIIEPHUMEHTHI;

penateh MPaKTHKO-OPUEHTUPOBAHHBIC KAueCTBEHHBIE M pPacueTHbIC (U3UYECKHE 3aJadd C ONMOpPON KaK Ha W3BECTHBIC (U3MUCCKHE 3aKOHBI,
3aKOHOMEPHOCTHU M MOJIEJIH, TaK U Ha TEKCTHI C N30BITOUHON HH(pOpMAaLIUEH;

OOBSICHATH TPAHULIBI IPUMEHEHUS N3YUYEHHBIX (PU3MUECKUX MOJeNell py pereHnH (PU3NYeCKUX U MEXKIPEIMETHBIX 3a/1a4;

BBIABHUI'aTh T'KIIOTC3blI HA OCHOBEC 3HAaHHA OCHOBOIIOJararommux (1)I/I3I/I‘-IGCKI/IX 3aKOHOMepHOCTeI>'I M 3aKOHOB;

XapaKTepu30BaTh IJIOOANbHBIE MPOOJIEMBI, CTOSIIHE IEPe]] YEIOBEUECTBOM: DHEPTETHUYECKUE, CHIPHEBBIC, SKOJIOTUYECKHE, M pOJb (PH3UKU B
pELIEHNHN ITUX IPOodIIEeM;

OOBSCHITH IPUHIUIIBI paOOTHI M XapaKTEPUCTHKH N3YYCHHBIX MAIIMH, TIPUOOPOB U TEXHUYECKUX YCTPOMHCTB;

OOBSICHATh YCIIOBHS TPUMEHEHHUS (DU3MYECKHX MOJeNel MpH pemieHud (U3NYECKHX 3a]ad, HAaXOAWUTh aJCKBAaTHYIO MPEUIOKEHHOW 3ajiade
(bu3NIECKyI0 MOZETh, pa3penaTtb NpodaeMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUH, TaK U TPU IIOMOIIH METO/IOB OLICHKH.

BbIHyCKHI/IK Ha yl"JIyﬁJIeHHOM YPOBHE IMOJYYHUT BO3MOKHOCTb HAYUYHTbLCS:

MIPOBEPSTH SKCIIEPUMEHTATBHBIMUA CPEJICTBAMH BBIIBUHYTBIE TUIIOTE3bI, (POPMYIHPYS LIENb UCCIETOBAHM, HA OCHOBE 3HAHHS OCHOBOMOJATAIOIINX
(bu3MYECKUX 3aKOHOMEPHOCTEHN 1 3aKOHOB;

ONMCHIBATh W AHATU3UPOBATH TIONYYCHHYIO B pe3y/lIbTaTe TIPOBEACHHBIX (U3HUECKUX OKCIEPHUMEHTOB HH()OPMAIMIO, OMPEICIATh ¢
JIOCTOBEPHOCTH;

MOHUMATh U OOBSACHATH CUCTEMHYIO CBS3b MEXKAY OCHOBOIOJIATaOIIMMM HAyYHBIMU MOHSATHUSMHU: MPOCTPAHCTBO, BpeMs, MaTepus (BEIIEeCTBO,
ToJie), IBWKEHUE, CUJIa, SHEPTHUS;

penaTh SKCIEPUMEHTAIbHBIC, KAaUeCTBEHHBIE U KOJWYECTBEHHBIE 33/1a4l OJUMITUATHOTO YPOBHS CJIOKHOCTH, UCTIONB3YSl (PU3MUECKHE 3aKOHBI, a
TaK)Ke YpaBHEHUSI, CBSI3BIBAIOIINE (PU3NUECKUE BETUUYUHBL;

aHAJIM3UPOBATh TPAHUIBI TPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, MOHMMATh BCEOOIIM XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTH
WCIIOJIH30BaHUSI YaCTHBIX 3aKOHOB;

(dhopMyIupOBaTh M peliaTh HOBBIE 337]a41, BO3HUKAIOIIHNE B XOJ€ YIEOHO-UCCIEA0BATEIbCKON U MPOEKTHOMN JESTETHHOCTH,

YCOBEPIIIEHCTBOBATH MPUOOPHI U METOJIBI UCCIIEIOBAHUS B COOTBETCTBHH C ITOCTABICHHOM 3a/1aueii;

UCIOJIb30BaTh METOJbl MAaTEMATHYECKOTO MOJECIMPOBAHHS, B TOM YHCIE MPOCTEHUIINE CTAaTUCTUYECKHE METONbI JUIsi 00paOOTKH pe3yabTaToB
AKCIEPUMEHTA.

2. CoaepxaHnue y4eGHOIo npeamera

Yri1y0/1eHHBIH YyPOBeHb
®du3uKa U ecTeCTBEHHOHAYYHbII MeTO/] MO3HAHUSA PUPOABI
Odusnka — QyHAaMeHTadbHass Hayka o mpupoje. Hayunblii MeTo mo3HaHus Mupa. B3aumocBszb MexIy (HU3MKON W APYIMMU €CTECTBEHHBIMU

HaykamMH. MeToibl HaydyHOTo uccienoBaHus ¢uznyeckux sBiaeHuil. [lorpemHocT u3MepeHH (u3nyYecKux BeNIUYUH. MojenupoBaHUE SBIECHUN U
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MIPOLIECCOB MPUPOIBI. 3aKOHOMEPHOCTh U CIYy4alHOCTh. ['paHUIBI IPUMEHUMOCTH (U3NYECKOro 3aKoHA. PU3NYecKre TEOPUU U MPUHIUI COOTBETCTBUS.
Poinb 1 MecTO ¢pu3uKu B OPMHUPOBAHUU COBPEMEHHON HAyYHOW KapTUHBI MUPA, B IPAKTHUECKON ACATEIBHOCTH oJIel. Qusuxa u Kyrsmypa.

Mexanuka

IIpenmer M 3agauM KiIacCMYECKOM MexaHUKM. KuHemaTHyeckue XapaKTEPUCTUKHM MEXAHWYECKOrO JBWKEHHS. Mojenu Ten U JBHKCHUM.
PaBHOycKOpeHHOE TPSIMOJIUHEIHOE ABM)KEHHE, CBOOOJHOE TMaJieHUE. ABIKEHUE Tella, OpPOLIEHHOro MO YIJIOM K TOpPU30HTY. [[BMD)KEHHE TOYKH I10
OKPYKHOCTH. [locmynamenvhoe u spawjamenvHoe 08UMCeHUe meepoo2o meid.

B3aumoneiicteue Ten. [lpunmun cynepno3uuuu cui. MHeprumanpHas cucrema oTcyeTa. 3akoHbl MeXaHuku HproroHa. 3akonsl BcemupHoro
TATOoTEeHUs, ['yKa, cyxoro TpeHus. [IBukeHHe HEOECHBIX TNl M MX HCKYCCTBEHHBIX CIIYTHUKOB. f6nenus, Habnooaemvle 8 HeUHEPYUATbHLIX CUCTeMax
omcuema.

Nmnynbe cuiibl. 3aK0OH U3MEHEHHS M COXPaHEeHUs uMIyJibca. PaboTa cuiibl. 3aKOH U3MEHEHHUS U COXPAHEHUS SHEPTUH.

PaBHOBecHe MaTepHallbHOW TOYKM M TBEPAOrO Tejia. YCJIOBHUS PAaBHOBECUs TBEPAOrO Tejla B MHEPLUUAIBHON CUCTEME oTcueTa. MOMEHT CHIIBL.
PaBHOBecue xuakocTH u raza. J[BuxeHne KUAKOCTEN U Ta30B. 3aKOH COXPAHEHUs dHepaUU 8 OUHAMUKE HCUOKOCIU U 2A3d.

Mexannueckue kojaeOaHus U BOJHBL. AMIUIMTYHAA, IEPHOJ, YacToTa, (ha3a konebGanuil. [IpeBpaiienus sHepruu npu KoieOaHusX. BoviHyscoeHHbie
Konebanusl, pe3oHanc.

[Toniepeunblie 1 MPOIOJIbHBIE BOIHBI. JHEprus BoiHbl. MHTepdepenius u qudpakius BOJIH. 3BYKOBbIE BOTHBI.

MousekyasipHasi GU3MKa ¥ TEPMOAUHAMUKA

[Tpenmer u 3apaun MoJeKyasspHo-kuHeTHuYeckoit Teopun (MKT) u TepmMoaAMHAMUKH.

OxcnepuMeHTasbHble Joka3aTenbeTBa MKT. AGcomoTHas TemnepaTypa Kak Mepa CpeiHed KMHETUYECKOW YHEPIHH TEIUIOBOTO JBUKEHUS YaCTHIL
BellecTBa. Mogenb uuaeanbHoro raza. JlaBnenue rasza. CBs3b MEXIy JAaBICHHEM M CpEJHENW KUHETUYECKON 3HEpruedl MOCTYNaTeIbHOI'O TEIIOBOIrO
JBH>KEHUS MOJIEKYJT UJICAJIBHOTO Ta3a.

Mogenb uaeanbHOro raza B TEPMOJMHAMHKE: ypaBHeHUE MeHneneeBa—Kianeiipona, BbIpakeHUE JJIi BHYTPEHHEH sHEpruu. 3akoH JlambToHa.
["a30BBIE 3aKOHBI.

ArperatHble cocTosiHUS BemecTBa. Da3oBbie nepexoanl. [IpeoOpazoBanue sHepruu B Ga3zoBbIX Mepexoaax. HackleHHbIe U HEHACBIIEHHBIE Maphl.
BnaxxnocTts Bo3ayxa. Monens cTpoeHus xkuakocte. [losepxnocmuoe namsoicenue. Monenb CTpOCHUs TBEPIbIX Tel. Mexanuueckue ceoiicmea meepowix
mei.

Buyrpennss sneprus. Paborta u Temsonepenaya Kak cocoObl U3MEHEHUsI BHYTpeHHeW sHepruu. IlepBblil 3aKOH TepMOIMHAMUKU. AMaOaTHBIN
npouecc. Bmopotii 3akoH mepmoOuHaMUKuU.

[IpeobpazoBanus 3Hepruu B TeroBsix MamuHax. KIIJI remmoBoit mammnsel. [{ukn Kapao. Okonorunueckue mpoo6ieMbl TEMI0IHEPTETHKH.

DJIeKTPOAMHAMHUKA

[IpenMer W 3agauM JJIEKTPOAMHAMHKHU. OJIEKTPUUYECKOE B3aMMOJICHCTBHE. 3aKOH COXpPAHEHHUS OJJIEKTPUYECKOTo 3apsiaa. 3akoH KyioHa.
HamnpsikeHHOCTh M MOTEHIMa AIEKTPOCTAaTUYECKOro mojs. [IpuHuun cyneprno3unuu sieKkTpudeckux mnosiei. PazHocts moteHuuanoB. [IpoBonHuku u
JTUBJIEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE. DNEeKTpruUuecKas eMKOCTb. KonaeHncaTtop. DHeprus 3JeKTpUYECKOTO MOJIA.

[MocTosiHHBI dnekTpudeckuii Tok. Dnekrpoasuxkymias cuwia (D/C). 3akon Oma [jsi TOTHOW SIEKTPUUYECKON Iemu. DIEKTPUYECKHH TOK B
MeTaJuIax, MEKTPOIUTAX, TOTYITPOBOIHUKAX, Ta3ax U Bakyyme. [lmazma. Dnexmpoaus. IlomynpoBomaukoBsie mpudbopsl. Ceepxnposooumocmo.

MaruauTHoe noje. Bektop MarHuTHOW MHAYKUMH. [I[pUHIUIT Cynepno3uiMi MarHUTHBIX NTosiell. MarHuTHOE 1oJie MPOBOIHKMKA C TOKOM. /lelicTBue
MarHUTHOTO TIOJISI Ha MMPOBOTHHUK C TOKOM M JIBFDKYIIYIOCS 3apshKeHHYI0 dacTuily. Cria Ammnepa u cuna Jlopenna.



[ToTok BeKTOpa MarHUTHOMW HWHAYKIMU. SIBJIEHWE SJIEKTPOMArHUTHOM HHAYKIMU. 3aKOH 3JIEKTpOMarHuTHOM WHAyKiuu. DJIC HHAYKIUUA B
NBKymuxca npoBogHukax. [IpaBuno Jlenna. SIBineHue caMOMHAYKIUMU. MHAYKTUBHOCTb. DHEPrusl 3JEKTPOMArHUTHOrO MOJisi. MarHutHble CBOMCTBa
BEILIECTBA.

OnexkrpoMarauTHeie KosneOanusi. KoneOarenbHblii kKoHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIE KojieOaHUs. BBIHYKICHHBIE AJIEKTPOMArHUTHBIC
kosneOanus. Pesonanc. [lepemennsiit Tok. KonaeHcarop u kaTymika B LU EPEMEHHOTr0 Toka. [Ipon3BoACTBO, nepenaya u noTpebieHrne 3IeKTPUIecKoi
SHEPIruu. DnemeHmaphas meopus mpaucgopmamopa.

DJIeKTpOMarHuTHoe Iose. BuxpeBoe siekTpuueckoe moJie. DJIEKTPOMArHUTHbIE BOJHBL. (CBOWCTBA 3JEKTPOMArHUTHBIX BOJH. Jlnama3oHsl
AJIEKTPOMArHUTHBIX U3JyUYEHUN U UX MPAKTHYECKOE NMpuMeHeHue. [[puHIUIBI paInOCBA3U U TEICBUACHHUS.

['eomerpuueckas ontuka. [IpsMonnHeiiHOe pacnpocTpaHEHUE CBETa B OJHOPOJIHOM Cpelie. 3aKOHbI OTpa)KeHUs U mpesomieHus cBera. llomHoe
BHYTpEHHEe oTpaxeHne. Onruieckue npudopsl.

BoanoBsie cBolicTBa cBeTa. CrkopocTh cBeta. MuTepdepenmus cera. Korepentnocts. Judpakmus ceera. [lonspuzanus ceera. {ucnepcus crera.
[IpakTrueckoe MPUMEHEHUE FICKTPOMArHUTHBIX U3TyYEHUH.

OCHOBBI CTIEUAJIBLHON TEOPHUH OTHOCUTEJIBLHOCTH

WNHBapuaHTHOCTH MOJYJIsl CKOPOCTU CBETa B BakyyMme. [IpuHIMI oTHOCUTENBbHOCTH DUHIITEWHA. [Ipocmpancmeo u epems 6 cneyuaibHol meopuu
OMHOCUMENbHOCMU. DHepeusl U UMNYIbC c80000HOU Yacmuybsl. CBSI3b MACChl U DHEPTHH CBOOOTHON YaCTULIBI. DHEPIHsl TOKOSI.

KBanToBas ¢puzuka. @Pu3uka aroMa 1 AaTOMHOI0 siApa

[TpenMeT u 3a1a4u KBAaHTOBOU (DU3HKHU.

TennoBoe n3nmyuyenne. Pactipenenenue sHEpPriuy B CIIEKTpe aOCOTIOTHO YEPHOTO TEa.

['unote3a M. [1nanka o kBantax. ®otosddext. Onbitel A.I'. CToneToa, 3akoHbl poToddpdexra. YpaBHeHnue A. DiiHiTeiHa 11 Gpotosaddexra.

®otoH. Onwvimut I1.H. Jlebeoesa u C.HU. Basunosa. I'nnore3a JI. ne bpoilsis 0o BOMHOBBIX cBoiicTBax yacTull. KopnyckymisipHO-BOJIHOBOM Tyaau3M.
Huppaxyus snexkmponos. JlaBnenue ceera. CooTHOIIEHHE HeolpeaeneHHocTel ['elizenOepra.

Mopnenu crpoenus aroma. OObsiICHEHHE JTUHEHYATOro CreKTpa BOA0poa Ha OCHOBE KBaHTOBBIX nocTynaTtoB H. bopa. CrioHTaHHOE U BBIHYKIEHHOE
U3JIy4YEHUE CBETA.

CocraB u cTpoeHue aToMHOro siipa. M3oronsl. SnepHbie cuibl. JledheKkT Macchl U SHEPTUs CBA3U A1pa.

3aKoH paJMOAaKTUBHOIO pacnaja. SaepHble peakluu, peakuuu JeleHuss U cuHte3a. llemHas peakuus neneHus suaep. SnepHas sHepreTuka.
TepmosinepHbIil CUHTES.

DneMeHTapHble yacTulibl. OyHaaMeHTaabHble B3aUMOJEHCTBUSL. Y cKopumenu snemenmaphbix yacmuy.

Crtpoenne BcesreHHoii

[TpuMeHUMOCTh 3aKOHOB (DM3UKHU AJSi OOBSICHEHHS MPHUPOABI KOCMHUYECKUX 00bekToB. CojHeuHas cucTeMa. 3Be3[bl M MCTOUYHUKH HMX DHEPTUU.
Knaccudukanms 38e31. DBonmtorust CoHIA U 3BE3].

lNanaxtuka. pyrue ranaktuxu. [IpocTpancTBeHHO-BpeMeHHbIe MacIITadbl Habmonaemoit Beenennoil. Ilpeacrasienue 06 sBomtonuu BeeneHHOM.
Temnasn mamepusi u memHas IHEPUsL.



4acoB, 0TBOAMMBIX Ha OCBOCHHE Ka)KIIOﬁ TEMBbI.

3. TemaTn4yeckoe NJIAHNPOBaHHUE, B TOM YHCJIe ¢ y4eTOM padoyeil MporpaMMbl BOCIIMTAHHUS € YKA3aHUEM KOJIUYeCTBA

Ne Paznen nporpamMmmbl Kanacce Bcero uacos KoanyecTBO J1a00paTOPHBIX U MPAKTHYECKUX KosnuecTBO KOHTPOJILHBIX PadoT
padoT
1. Du3NKAa M eCTeCTBEHHOHAYYHBII MeTO/I MO3HAHUS MPUPOIbI
| 10 3 - -
2. Mexanuka (664)
2.1 Kunematnka 10 23 [TIPNel «M3mepeHue MTHOBEHHOM CKOPOCTH C Bxopnnas nuarsocrtuka
MaTepHaIbHON TOUKH HCIOJIb30BaHUEM CEKYHIOMEpA WIIM KOMIIbIOTEpa
C JaTYUKaMIDy KonTtpoinbHas padora Ne 1 «Kunemaruka
JIPNel «M3mepenue yCKOpeHus» MaTepUalbHON TOUKW
JIPNe2 «MccnenoBanne OBMKEHHS Tea,
OpOLICHHOI0 TOPU30HTAJIEHOY
2.2 Hunamuka 10 12 ITPNe2 «M3mepeHne cui B MEXaHHUKE» Konrponbhas padota Ne 2 «/luHamuka
MaTepUaJIbHON TOUKH MaTepUaIIbHON TOYKU
2.3 3aKOHBI COXpaHEHHS 10 14 JIPNe3 «HccnenoBaHne EHTPAIBHOTO yaapa» Kontponsnas padora Ne 3
«3aKOHBI COXpaHECHUS
2.4 JuHamuka 10 7 [TPNe3 «HabnroieHne BBIHYKICHHBIX KOJICOaHMI
MEPUOANYECKOTO Y pe30HaHCa»
JBHYKEHUS JIP Ned«M3mepenue yckopeHHst cCBOOOIHOTO
nageHUs»
2.5 Craruka 10 4
2.6 OCHOBBHI CITEIIHAJIBHON 10 6
TEOpHUH
OTHOCHUTEJIFHOCTH
[IpomexyTouHas arTecTanys. 3a4eT Mo Teme
«MexaHuKay
3. Mouekyasipas pusuka U TepMoauHaMuKa (494)
3.1 MonekynspHas 10 4 [1PNe4 «Habmonenne nuddy3um»
CTPYKTYypa BellecTBa
3.2 MonexynsapHo- 10 14 [IPNe5 «M3mepenne TepMOIMHAMUYECKUX Kontponbsnas pabora Ne 4 «MomnekynspHas
KHHETHUYECKast TEOPHs rapaMeTpoB» ¢duzuka»
HaeaabHOro raza JIPNeS «MccnenoBanue U30MpoLeccoBy»
(n300apHbIiT)
3.3 TepmoauHAMUKA 10 10 Konrtponbnas pabora Ne 5
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«TepmonrHamMuKay

3.4

Kuaxocts u map

10

JIPNe6 «Ornenka cui B3auMOJCHCTBUS MOJIEKYJTT
(MeToI0M OTpBIBA Kalellb)»

3.5

Teepnoe Temno

10

JIP Ne7« MI3Mepenue yaenbHOU TEIIO0ThI
IUIABJICHHUS JIBIA»

3.6

Mexanuueckue
BOJIHBI. AKYCTHKa

10

InextpoamHamuka (108 1)

DIIeKTpOCTaTHKA

10

25

411

Cutel
AIIEKTPOMArHUTHOTO
B3aMOJCHCTBUS
HEIIOABUXHBIX
3apsI0B

10

11

4.1.2

OHeprus
3JIEKTPOMArHUTHOTO
B3aUMOJICHCTBHUS
HETIOIBIKHBIX
3apsioB

10

14

KontponsHas pabota Ne 6

«INEKTPOCTATUKAY

JlabopaTopHbIii
NPaKTHKYM

10

20

10 pabor
*HccnenoBanre H30X0OPHOTO TIPoOIiecca U OlICHKa
a0COFOTHOTO HYJIS
* MccnemoBanue paBHOYCKOPEHHOTO JABHKEHHUS C
HCTIOJIb30BaHUEM 3JICKTPOHHOTO CEKyHIOMepa
* OnpeneneHue SHEPTUU U UMITYJIbCa 1O
TOPMO3HOMY ITyTH
*HccenenoBanne Ka4eHHs MUIHHIPA 10
HAaKJIOHHOM INIOCKOCTH
* MccnenoBanue IBIKEHHUS OPOYHOBCKON
gacTuel(mio Tpekam Ileppena).

IIpoBepka runore3bl: CpeaHee nepeMenieHue
OpOYHOBCKOW YaCTHILBI MPSMO MPOIOPLHOHAIBEHO
BpEeMEHH HaOIIOACHUS
* McecnenoBaHue OCTBIBAHUSI BOJIBI
*IIpoBepka runore3bl: CKOPOCTh OCTHIBAHUS
BOJI bl JINHEHHO 3aBUCUT OT BPEMEHH OCTHIBAHUS
*TIpoBepka runore3sl: [Ipu 3aTyxanuu
KoJIe0aHuil aMIUIUTy/Aa 00pPaTHO
PONIOPLUOHAIEHA BPEMEHHU
* MccnenoBanue HarpeBaHusl BOJIbI HArpeBaTesIeM
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HEOO0JIBIION MOILITHOCTH

* IIpoBepka runote3bl: [Ipu nBrxeHnn Opycka
10 HAKJIOHHOM TJIOCKOCTH BpeMs IIEpEMEIICHUS
Ha OTIpeIeJIeHHOE PACCTOSHUS TeM OOJIbIIe, YeM
Oonbiie macca Opycka

* [IpoBepka runote3bl: [Ipu nBrxeHnu Opycka
10 HAaKJIOHHOM TJIOCKOCTH CKOPOCTH MPSMO
MPONOPLUMOHANBHA MYTH

[IpomexyTouHas arrecTanys. 3a4eT Mo
teMam «MonekynsapHast puznkar

«IIEKTPOCTATHKA
IMoBTOpeHue 10 7
Hroro 1704 [IpakTuueckux padboT -5 9
JlabopaTtopHbIX paboT-7
JlaboparopHblii mpakTuKyMm -20
Bceero: 32 4
11 kaace dnexkrponuHamuka. ([Ipomomxenue)
4.2 ITocTosHHBIN 11 19 [P «M3mepenune D/IC ucTouHmnKa TOKa BxomHas nnarHocThka
3JIEKTPUUECKUI TOK IIP «MccnenoBaHue 3aBUCUMOCTH HAIIPSDKEHUS Ha
IOJIFOCAaX MCTOYHUKA TOKA OT CHJIBI TOKa B 1ienn» | KontponbHas padota Ne 1 «3akon Oma st
[1P «MccnenoBanue 3aBUCHMOCTH CHITBI TOKa y4acTKa eIy
Yyepes3 JaMIIOYKy OT HaNpsDKEHUS Ha Heil»
JIP «3mepeHne BHYTPEHHETO COMPOTHUBICHHS KonTtposbHas pabora Ne2 «3akon Oma jyist
HMCTOYHHUKA TOKa» 3aMKHYTOW TSIV
4.3 MarnutHoe mose 11 13 1P «M3mepenue cuibl B3aumozencTsus katymku | KontponsHast pabota Ne3 «MarHutHoe
C TOKOM M MarHuTa Ha MPOBOJIHUK C TOKOM) TI0JIe»
44 ONeKTpOMarHeTu3M 11 9 I1P «Hab6monenue OMMN» KonrtponbHas pabota Ne 4 «9neKTpoMarauT-
JIP «MccnenoBaHue siBJACHUS 3JIEKTPOMAarHUTHON | Hast HHAYKLIMS)
WHAYKIIAN
4.5 Ilenu nepeMeHHOTO 11 10 Kontponbnas pabora No5 «Ilepemenusbiit
TOKa TOK»
4.6 Wznyuenne u npuem 11 7 Kontponbsnas pabora Ne 6 «M3nydenue u

3JI-MardiuTHBIX BOJIH

IMPUEM BJICKTPOMArHUTHBIX BOJIH»

[IpomexxyTouHas aTTecTanus. 3a4eT Mo
TeMaM «IlocTOSHHEIN A1 TOK», « MarHuTHOE
moJiey, «ANMEKTPOMArHETH3MY,
«ITepeMeHHbBIN TOK»
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4.7 T'eomeTprueckas 11 17 ITP «VccnemoBaHue 3aBUCUMOCTH YTJIa TTAICHIS
OTITHKA OT yrJia PeTOMIICHUS KontponbHas padora Ne7 «I'eomerpuueckas
IIP «IIpoBepka rumoTe3bl: yroi npeaoMICHHS ONTHKAa
IIPSIMO IIPOIIOPLMOHANEH YIIIy HaACHU»
JIP «Omnpenenenue nokasatessi IpeIOMICHHUS
CTEKIIa»
JIP «M3mepenne (hOKyCHOTO pacCTOSHUA
coOMparolel ¥ pacCeMBAIOIIEH JIMH3Y
4.8 Bonnosas ontuka 11 8 JIP «Habmtonenne BOJTHOBBIX CBOWCTB CBETA: Konrtponbhas padora Ne 8 «BonHoBast
Iudpaxyst, THTep(EPEHIS], TOTSIPU3aLNI» OIITHKA»
JIP«OmnpeneneHne NIHHBI CBETOBOH BOJIHEBD)
KBanToBas ¢pusuka. @Pusuka aToMa 1 AaTOMHOr0 siApa (274)
51 KBanroBas teopus 11 11 JIP «HabnroneHne CieKTpoBy Kontponbsnas padora Ne 9 «KBanToBas
TCOPpHA SJICKTPOMArHuTHOI'O U3J1YyUCHUA
BEIICCTBA»
5.2 ®uznka aTOMHOTO 11 10 Kontponbnas padora Nel O«Duznka
aapa ATOMHOTO sIIpa»
5.3 DeMeHTapHbIe 11 6
YaCTHUIIbI
6. Ctpoenune Beesennoii. (84)
Crtpoenune Bcenennoii 11 8
1. JlaGopaTopHbIi 11 20 *HccnemoBaHre W30XOPHOTO MPoIIecca U OIICHKA
MPaKTHKYM a0CcoNFOTHOTO HYIA (249)

*HMccnenoBaHne M30XOPHOTO MPOIECca U OLECHKA
abCcoMmoTHOTO HYNA (24)

*OnpenejeHUe SHEPrUM M HMIYJIbCa 110
TOPMO3HOMY ITyTH (24)

*HccnenoBanne — KadeHWss — OWIMHApPA 110
HaKJIOHHOM MJIOCKOCTH (24)

*WccnenoBanue JIBIDKCHUS OpOYHOBCKOM

yactuisl (1o tpexam [leppena)

[Mpoepka rumoressr: CpenHee mepeMeneHHE
OpOYHOBCKOW YaCTHIIBI TIPSIMO TPOMOPIIHOHATIHLHO
BpeMeHH HabmoaeHus (1o Tpekam [leppena) (24)
*HWccnenoBanne OCTHIBAHUS BOJIBI

IIpoBepka rumotre3bl: CKOPOCTh OCTHIBAHUS BOJIBI
JIMHEHHO 3aBUCHUT OT BPEMEHHU OCTHIBAHHA. (24)
*[IpoBepka  TUHOTE3BL: IIpu  3aryxaHum
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KoJieOaHmit aMITTUTYIa obpaTtHO
MPONOPLUOHANbEHA BpEMEHH (24)

*HMccnenoBanne HarpeBaHMs BOJBI HAarpeBaTelieM
HEOOJIBIITON MOIITHOCTH (29)

*[IpoBepka runote3sl: [Ipu nBmkeHun Opycka 1o
HAKJIOHHOHM IUIOCKOCTH BpeMsl IepeMElIeHUs Ha
OIIPE/ICTIEHHOE pACCTOSHUS TeM OoJbIlle, YeM
Oonbiie macca Opycka (24)

*[IpoBepka runote3sl: [lpu nBMmkeHUn Opycka 1o
HaKJIOHHOH TUIOCKOCTH CKOPOCTH TIPSIMO
MIPOTIOPITMOHATIFHA ITYTH. (21)

8. O06oOmaromiee 11 27
MTOBTOPCHHE

Htorosas KOHTpoJbHAA paboTa

HTtoro 165 [IpakTuaeckux padot -7

Bcero: 34

JlabopaTtopHbIX paboT-7
JlaboparopHblii mpakTukyMm -20

13

Conepma}me Kypca ¢ Ip€AMETHBIMHU pe3yJibTaTaMH U3YUYCHUA OTACJIBHBIX Pa3i€jIoB MIPporpaMmMmbl

Copepxanne y4eO0HOro npeaMera, Kypca Kuace KonnuectBo IIpeameTHble  pe3yJabTaTbl NPU  HU3YyYeHHH
4acoB HA | OTJEJbHBIX Pa3J1eJI0B MPOrpaMMbl
TeMy
1. ®usuka u ecTeCTBEHHOHAYYHBIN MeTO/ MO3HAHUS NPUPOABI
®dusuka — pyHAaMeHTaNbHas HayKa o npupone. Hayunsrit meron noznanus | 10 3 3Hamb: TPEAMET U METO/IBI UCCIIeIOBaHUS (PU3HKH,
Mupa. BzanMocBszb Mexay GU3MKOW W JIPYyTUMH E€CTECTBEHHBIMH HayKaMH. CTPYKTYpY (DU3HYECKUX TEOPUH, METOJ HAYYHOTO
Metoapl Hay4HOro uccienoBaHMs ¢u3nueckux sBiaeHud. IlorpemHocTn MO3HaHUsl, 0COOEHHOCTH U3Y4YEHUS (PU3UKH.
U3MEPEeHNH (QU3MYECKUX BENMYMH. MoAenupoBaHHE SBJICHUH U IPOLECCOB
MpUpOJbl. 3aKOHOMEPHOCTh W CIydallHOCTh. ['paHUIBI  NMPUMEHMMOCTH
¢m3nyeckoro 3akoHa. PU3MYECKUE TEOPHH W TPUHIMII COOTBETCTBUA. Ponp m
MecTo (u3uku B (HOPMHPOBAHMM COBPEMEHHOH HAy4YHOH KapTHHBI MHpa, B
IIPAKTUYECKOM JeATeNIbHOCTH JIroiel. Pusuka u Kyromypa
2.MexaHuka 664
KunemaTnka MaTepuaJbHONH TOYKH 10 23 00bscHAMb ABIICHUA: TIOCTYNATEJbHOE JABHIKCHUE,;
[Ipenmer u 3amaun Ki1acCHUECKON MexaHuku. KnHemaTnueckne XapakTepuCTHKI JIBIKEHHE TI0 OKPY>XHOCTH C TIOCTOSTHHOM IIO
MEXaHWYEeCKOT0 ABM)KEHUA. Moaenu Tel u ABMKeHni. PaBHOyCKOpeHHOE MOJYJIIO CKOPOCTBIO; JBI)KEHHE Tela, OpOIIEHHOro
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MIPSIMOJIMHEHHOE ABMKCHIE, CBOOOTHOE MaicHNe, ABMKCHIE Tejla, OPOIIEeHHOTO
MO/ YIJIOM K TOPU30HTY. JIBUKEHUE TOYKHU MO OKPY>KHOCTH.

JluHaMHuKa MaTepHAJIbHON TOUKH

B3anmopeiicteue tei. Ilpunnun cyneprnozunnu cui. MIHepuuanbHas cuctema
orcyera. 3akoHbI MexaHuku HeioTona. 3akonsl Becemupnoro tarorenus, 'yka,
Cyxoro TpeHus. [IBimkeHne HeOECHBIX TeJl U MX UCKYCCTBEHHBIX CITyTHUKOB.

10

12

MO YIJIOM K TOPU30HTY; CBOOOJHOE MaJeHWE TEI;
OTHOCHUTEIILHOCTD JIBIDKCHUS;

3Hame OTpeneieHns (PM3MUECKUX TTOHITHHA: CPETHSS
CKOpPOCTh, =~ MTHOBEHHas  CKOpPOCTh,  CpeIHee
YCKOpPEHHE, MTHOBEHHOE YCKOPEHHUE, paJnyCc-BeKTOP,
TaHTCHIIMATbHOE, HOPMAIBHOE U TOJHOE YCKOPCHHUS,
[EHTPOCTPEMHUTEIHHOE YCKOPEHNE, YTIIOBast
CKOPOCTH;

NOHUMAMb CMBICT OCHOBHBIX (DU3WYECKUX 3aKOHOB
(IpUHITATIOB) YpaBHEHUH: KHHEMaTHICCKUE
YpPaBHEHUSI IBUKEHUS B BEKTOPHOM U CKAIAPHOU
dopMax IS pa3MYHBIX  BHUJOB  JIBUKCHHS,
npeoOpazoBanus [ anmes;

u3Mepams: MTHOBEHHYIO CKOPOCTb M YCKOpPEHHE TIPH
paBHOMEpPHOM HpHMOHHHeﬁHOM JABWXCHHH,
HEHTPOCTPEMHUTENBEHOE yCKOpeHUe npu
paBHOMEPHOM JBIKEHUU 110 OKPY>KHOCTH;
UCNno1b306ams TIOTYICHHBIE 3HAHUS B TTOBCETHEBHOM
JKU3HU (mampumep, y4er OTHOCHUTEIBLHOCTH
TIBIDKCHHS ).

00vsACHAMb ABICHUS: UHEPLUS, B3aUMOIEHCTBUE;
3Hamb  ompeneneHus  (QU3NUECKUX  MOHATHIL:
MaTepuajbHas  TO4YKa, MoOJedb B  (U3MKE,
UHeplMajbHas CcHUCTEMa OTCueTa, CHJIa, Macca,
COCTOSTHHE CHUCTEMBI Tel;

NOHUMAMb CMBICI OCHOBHBIX (DH3MYECKUX 3aKOHOB
(IpUHLMIIOB) YpaBHEHHWH: OCHOBHOE YTBEPKACHHUE
MEXaHHKH, 3aKOHBI Herorona, MIPUHLIUT
OTHOCUTENILHOCTH B MEXAHUKE;

uU3MepsAms: Maccy, CUIy;

UCNOAb306aMy TOJyUYCHHbIE 3HAHUS B IIOBCEHEBHOM
KU3HU (Ha IpUMED, yUeT WHEPIINH).

00vsAcHAMb  SABICHHUSA: BCEMHPHOTO  TATOTEHHS,
YOPYTOCTH, TPEHUS, HEBECOMOCTH U NEPETPY3KHU;
3Hamb ONpene’eHus (U3NYECKUX IOHATHH: CHIIa
BCEMHUPHOTO TATOTEHMUS, WHEpPTHAas u
TpaBUTAllMOHHAs Macchl, TIepBas KOCMHUYECKas
CKOpOCTbh, CHJIA YIIPYTOCTH, BEC T€JIa, CUJIbI TPEHUS;
NOHUMAamMb CMBICT OCHOBHBIX (DPM3MUECKUX 3aKOHOB:

15




3aKkoHbI COXpaHEHUs!
Nmrrynsc cuimbl. 3aKOH U3MEHEHHS U COXpaHeHHs UMITylibca PaboTa cribl. 3akoH
HU3MCHCHHUSA U COXPaHCHUSA MeXaHU4eCKOM OHEPTHH.

JAuHaMHUKA NepHOANYECKOT0 IBHKEHUSI

MexaHn4yeckue KojeOaHusl ¥ BOJIHbI. AMIUIMTY1a, TIEPHO/I, YacToTa, (aza
kosieObanuii. [IpeBpanieHus sHeprur Npyu KojieOaHusX. BoiHyXIIeHHbIE KoebaHus,
pEe30HaHC.

10

10

14

3aKOH BCEMHUPHOI'O TSATOTEHHUS, 3aKO0H I'yKa;
usmMepAmy: CWIy BCEMHUPHOTO TATOTEHMS, CHILY
YIOPYTOCTH, CUIIy TPEHHUS, BEC TeNa,

UCNOAb306aMb TIOJTyYCHHBIE 3HAHUS B TIOBCEIHEBHOM
JKU3HH (HampuMep, y4eT TpeHHs NpH IBMKEHHH 10
Pa3NUYHBIM TOBEPXHOCTSIM).

00vsCHAMb SABICHUSA: B3aUMOJICHCTBHE;

3Hamb  ONpeNeNieHUuss  (PU3MYSCKUX  TOHATHUH:
UMITyJIbC, paboTa CHIIBI, MOIIHOCTH, KHMHETHYECKas
SHEPrus, TOTEHITHANIbHAS DHEPTUS, MeXaHWJIeCKas
(monHas) SHEPrus, KOHCEPBAaTUBHEIC u
JIMCCUIIATHBHBIE CHJIbI, 3aMKHYyTasi (M30JIMpOBaHHAs)
CHCTEMA;

NOHUMAMb CMBICIT OCHOBHBIX (DU3MYECKUX 3aKOHOB
(IpUHIMIIOB)  ypaBHEHWM: 3aKOH  COXPaHCHUs
UMITyJIbCa,  ypaBHEHHWE  MemepcKkoro,  3aKOH
COXpaHEHUsS MEXaHWYECKOW JSHEPruu, Teopema o0
M3MCHCHUN KHHETHYECKONW SHEpPruM, YypaBHEHHE
W3MEHEHUS] MEXaHUYECKOM SHEPIuM MOoA NEHCTBHUEM
CHJT TPCHHUS,

UCnonb306ams TOIYUCHHBIC 3HAHUS B TIOBCEIHEBHOM
KU3HH (HAIpUMeEp, OICHUBAHUE PabOTHI Pa3THMUHBIX
cun (MpU TIOJbEMe, CKOJNBXKEHUH WIH KadeHUH
TPY30B), CpaBHEHHE  MOIIHOCTH  PAa3JTHYHBIX
JIBUTATEIICH).

00vscHAmMb  SBJICHUS: KojeOaTeabHOE JBIDKCHHE,
CBOOO/IHBIC,  3aTyXalllMe W  BBIHYKICHHbIC
KoneOaHus, pe30HaHC, aBTOKOJICOaHM,
NpeBpalieHde  JHEePruM NP TapMOHHYECKHX
KOoJIcOaHMSX;

3Hamb  onpeaeneHus  (UIMUECKUX  MOHATHMA:
rapMOHMYECKHE  KOJIeOaHWs,  TPYKUHHBIH U
MaTeMaTHYeCKH  MAasTHUKH, [EPUOJl, YacToTa,
LHUKIAYecKas (KpyroBas) 4acToTa, aMIUIMTYyla, ¢asza
rapMOHHYECKUX KOJIeOaHWH, CKOPOCTh U YCKOPEHHE
npu  TapMOHWYECKMX  KoOJeOaHHSX, CIIEKTp
KoJieOaHMi, COOCTBEHHAS YaCTOTa;
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CraTuka

PaBHOBecue MaTepraIbHON TOUKH U TBEPIOTO TeJa. Y CIIOBUS paBHOBECHS
1Bepaoro Tena B ICO. MomeHT cuiibl. PaBHOBecHe *KHUIKOCTH U Ta3a. JlaBneHue
KHUIKOCTEH U Ta30B. 3aKoH cOXpanenus sHepeuu 8 OUHAMUKE HCUOKOCHU U 2a3d.

OCHOBBI CIEIHATbHOI TEOPUU OTHOCHTEIHLHOCTH

WMHBapraHTHOCTH MOy CKOPOCTH CBETA B BaKyyMme. [IpUHITUIT OTHOCHTEIBHOCTH
DuHmTelHA. [Ipocmpancmeo u epems 8 CHeYUAIbHOU MeoOpUU OMHOCUTNETLHOCHIU.
Ouepeust u umnyavc c60600nou yacmuysl. CBSI3b MAcChl U SHEPrUM CBOOOIHOM
YaCTHIIbI. DHEPTHUS TIOKOSI.

10

10

HOHUMAamb CMBICJI  OCHOBHBIX  (DPHU3HUECKUX
3aKOHOB/TIPUHIIMIIOB / ypaBHEHWIA: 3aBHUCHUMOCTH
YacTOTHl W TIIepHoIa CBOOOMHBIX KOJICOAHUH OT
CBOWCTB CHCTEMBI, YPAaBHEHUS JABHXKCHHS IS TPY3a,
MOJIBEIICHHOTO HAa MPYXXHHE, W MaTEeMaTHYECKOTO
MasiTHUKA, YPaBHCHHUSI JIBIDKEHUS JJIs 3aTyXalOMUX U
BBIHY)KICHHBIX ~ KONlcOaHWI, METOJ  BEKTOPHBIX
IuarpamMM, 3aKOH COXPAHCHHS  DHEPrHUM UL
TapMOHHYECKUX KOJICOaHMIT,

UCNOTL306aMb TIOTyYCHHBIC 3HAHUS B TIOBCETHEBHOMN
KU3HH  (HampuMmep, YydYeT SBIICHHsS pe30HaHca,
MOHMMaHue (YHKIIMOHUPOBAHUS Cep/Ila YeIoBeKa
KaK aBTOKOJICOATEITFHOW CHCTEMBI).

00bsICHAMb SIBIICHUS: PABHOBECHS TBEPOTO TENA;
3Hamb omnpeeyieHus (PU3MYSCKUX TOHATUH: MOMEHT
CUJIbI, HCHTP TSXKCCTHU,

HOHUMAmMb CMBICT OCHOBHBIX (DU3MYECKUX 3aKOHOB
(IpUHIMIIOB): YCIIOBUS PaBHOBECHSI TBEPIOTO TENa;
UCNOAb306aMb TIOyYCHHBIC 3HAHUS B TIOBCETHEBHOM
JKU3HM  (HampuMep, TMpH  TIOUCKE YCTOWYHBOTO
MTOJIO’KEHUS B PA3IIMIHBIX O0CTOSATENBCTBAX).

00vACHAMD SIBJICHUS: OTHOCHUTEIFHOCTh
OJITHOBPEMEHHOCTH, OTHOCHUTEIILHOCTh PACCTOSHHH,
OTHOCHUTEIILHOCTh IPOMEKYTKOB BPEMEHH;

3Hamb  omnpeAeneHusT  (PUIMUSCKUX  TTOHSTHMA:
COOCTBEHHOE BpEMsl, PEIATUBUCTCKUN HMILYJbC,
Macca TIIOKOS, OJHEPrusl IOKOs, PeJIITUBHCTCKAs
KHUHETHUYeCKast SHEPTHs;

NOHUMAMb CMBICJI  OCHOBHBIX  (PHU3MUECKHUX
3aKOHOB/IIPUHIMIIOB /  ypaBHEHHMH: IIOCTYJATbhI
TEOpUHU OTHOCHUTEIHHOCTH, peoOpazoBaHUs
Jlopenma, pensITHBUCTCKHM 3aKOH CIIOXKEHHUS
CKOPOCTEH, 3aBHCHUMOCTb MacChl OT CKOPOCTH,
PENATUBUCTCKOE ypaBHEHHE JBIKCHHSA, TPUHITUI

COOTBETCTBHUS, dopmyna OWHIITEHA,
PEJATUBUCTCKOE COOTHOILIEHHE MEXIy JHEprueil u
VIMITYJIBCOM;

ucnoav3oeanmbs 1MOJTYYCHHBIC 3HAHWS B HOBCCJIHGBHOI‘/'I
JKHN3HHU (HaanMep, Y4Y€T OTHOCHUTCIBLHOCTU TIpH
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OIIEHKE PaCcCTOSIHUHN, CKOPOCTH).

3. Mouaekyasipas pu3nKa u TepMoauHaMuKa 49 yacon

MouJiekyJasipHasi CTPYKTYypa BelllecTBa.

MoJieKyJasipHO-KHHETHYECKasI TEOPHUsI WIeaJbLHOT0 ra3a.

IIpenmer w 3amaum MonekymspHO-KuHetmdeckor Teopunn (MKT) u
TePMOJAMHAMHUKH. OKCIepUMEHTaIbHbIe noka3zarenbcTBa MKT. AoGcomoTHas
TeMIleparypa Kak Mepa CpelHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO JIBIIKEHUS
yacTHUI[ BemlecTBa. Mojenbs uaeanbHOro rasa. JlaBmenue raza. CBs3b MEXIy
JABJICHUEM M CpEeIHEH KUHETUYECKOH SHEepruell MNoCTyHaTelIbHOIO TEIIOBOTO
JIBWOKCHUS  MOJICKYJI ~ HJealbHOTO ra3a. Mojens WaealbHOrO Ta3a B
TepMOJMHAMUKE: ypaBHeHHEe MenaeneeBa—Kianeiipona, BbIpaXxeHHE IS
BHYTpEHHEU sHepruu. 3akoH JanpToHa. ['a30BbIe 3aKOHBL.

TepMoauHaMuKa

Buytpennsis sHeprus. Paborta u temionepenada Kak criocoObl U3MEHEHUS
BHyTpeHHel sHepruu. llepBbiii 3akoH TepMmoanHamuKd. AnumabaTHBIM mporlecc.
Bmopoii 3axon mepmoounamuxu.

[IpeoOpazoBanusi dHEeprud B TeIUIOBbIX MammuHax. KIIJ| TemmoBoi
mamnHbl. Hukn Kapao. Dxonorndeckue npodiaemMbl TEIIOIHEPT€THKH.

10
10

10

14

10

00bsCHAMb ABIIEHNUS: OPOYHOBCKOE IBUKECHHE,
B3aUMOJICHCTBHE MOJIEKYJI, B3aUMOJICHCTBUE
MOJIEKYJI, TEIUIOBOE PaBHOBECHUE;

3Hame ~ ompenerneHus  (QU3WYECKUX ~ TMOHATHH:
KOJIUYECTBO BEILIECTBA, MOJIIpHast Mmacca,
MHUKPOCKOIIMYECKHE ¢ MAaKpPOCKOIMUYECKUE TeJa,
TeMIIEpaTypa, pPABHOBECHbIE U  HEPABHOBECHBIC
MpPOLECCHl, HWACANbHBIA Ta3, W30TEPMHUYECKHI,
M300apHBIA M H30XOPHBIM MPOIECCHI, a0COIFOTHAS
TEeMIIepaTypa, CPEAHsISI CKOPOCTh IBHKEHUS MOJIEKYN
raza, CpeaHsisi KBagpaTH4Has CKOPOCTb, CPEIHSI
apudMeTHyeckas  CKOpPOCTb, YHCIO  CTENeHel
cB0O0OOIBI, BHYTPEHHSS SHEPTUS UICaTHHOTO Ta3a;
HOHUMAMb CMBICI OCHOBHBIX (hmznueckux
MIPUHITUIIOB: OCHOBHBIC TMOJIOXKEHHUS MOJICKYJISIPHO-
KHUHETHYECKOH TEOpHH, 3aKOHOB/YPaBHEHHIA: Ta30BbIE
3aKOHBI, YPaBHEHHE COCTOSHHUSA HUICANBHOTO Tra3a;
OCHOBHOE YpaBHEHHE MOJEKYIIpHO-KHHETUYECKON
TeopuH, pactpezenecHue MakcBesa;

UCNONIb308aMb TIOJIYUCHHbBIE 3HAHUSI B MIOBCETHEBHON
JKU3HW  (Hampumep, y4YeT pas3li4HbIX CBOWCTB
ra3000pa3HbIX, )KUAKUX U TBEPABIX Te), (HarpuMep,
y4eT CBOWCTB T'a30B),

(Hampumep, TpU  ONEPUPOBAHUH  IOHSTHEM
«BHYTPEHHSS SHEPTUS» B MTOBCETHEBHOM KU3HM).

00bsiCHAMb ABIIEHUS: HEOOPATHUMOCThH IIPOIECCOB B
MIPHUPOJIE;

3Hamb oTpesieieHus] GU3NUECKUX MOHSATHIA: paboTa B
TePMOIMHAMUKE, KOJIMYECTBO TEIIOTHI,
TEIJIOEMKOCTh, YIENIbHAsl TEIJIOEMKOCTb, MOJSIPHAS
TEIIOEMKOCTb, TEIIOEMKOCTH razoB pu
MTOCTOSTHHOM 00BbeMEe ¥ TIOCTOSHHOM JaBJICHHH,
HeoOpaTHMBIA  TIpollecC, aAMadaTHBI  Ipolecc,
BEpPOSTHOCTD MaKpOCKOITUIECKOTO COCTOSTHHSI
(TepMoamHAMIYECKAs BEPOSITHOCTBD), KIIJ
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AKuakocTs U nap.

ArperatHble cocTosiHUs BemlecTBa. MazoBbie mepexonanl. [Ipeodpasopanue
sHepruu B (a30BBIX Tepexofax. HacwlllieHHbIe W HEHACHINEHHBIE Taphl.
BnaxxHocTs Bo3ayxa. Mogenb cTpoeHust JKUIKoCcTel. [logepxrocmuoe HamsiceHue.

10

nBuratess, muki KapHo;

HnOHUMAMb CMBICI OCHOBHBIX (hmznueckux
3aKOHOB/IIPUHIINTIOB/ypaBHEHUH: 3aKOHBI
TePMOIMHAMHUKY, Teopema KapHO, NPUHIHAIIEI
JICUCTBUS TETJIOBOM U XOJOAWILHOU MAaIlyH;
UCnonb306ams TOIYUCHHBIC 3HAHUS B TTOBCEIHEBHOM
KU3HU (HAIPpAIMEp, YIeT HeoOpaTHMOCTH IIPOLIECCOB
B  MpUpOJEe TpHU  NPOBEIACHUU  PAITHUHBIX
9KCIIEPUMEHTOB).

00vsACHAMb ABICHUSA: WCHApeHHe, KOHAEHCAlus,
paBHOBECHE  MEXJY JKMIKOCTBIO U Ta3oM,
KPUTUYECKOE COCTOSIHHUE, KUIIEHUE, CXKIKEHNE T'a30B,
BJIQKHOCTh BO3AyXa, IIOBEPXHOCTHOE HATSDKEHHE,
CMauuBaHHe, KAMWIISPHBIC SBICHHUS;

3Hamb  omlpeAeneHusT  (UIMUECKUX  TMOHSTHIMA:
HACBIIICHHBIA M HEHACBILEHHBIM Map, H30TEPMbI
peambHOrO  Trasza, KpUTHUYECKass  TeMIepaTypa,
abCONIIOTHAsE U OTHOCHTENIbHAS BIaKHOCTH BO3AYyXa,
TOUKa POCHI, yIenbHas TEII0Ta
napooOpa30BaHUs/KOHACHCAINH, napuraIbHOe
JIaBJICHHE BOJISHOTO IMapa, MOBEPXHOCTHAS SHEPIHS,
CHJIa  TIOBEPXHOCTHOTO  HATSDKEHHS,  MEHHCK,
JaBJIEHHUE II0J  WCKPUBIECHHOH  IOBEPXHOCTBIO
KHUJIKOCTH, BBICOTA  TOJHATUS  JKHJKOCTH B
KanuJuispe;

NOHUMAMb CMBICT OCHOBHBIX (PU3MYECKUX 3aKOHOB /
YpaBHEHUH: 3aBHCUMOCTb TEMIIEpAaTyphl KUIEHHUS
KHUJIKOCTH OT JaBJICHHS, JHarpaMMa pPaBHOBECHBIX
COCTOSIHUH HJIKOCTH U r'a3a, 3aBUCUMOCTb YAEIbHOM
TEIUIOTHl  1apooOpa3oBaHHs OT  TEMIIEpaTypHl,
OCHOBHBIX (buznvecknx 3aKOHOB/IIPUHIIUIIOB
VpaBHEHUH:  3aBHCUMOCTb  BBICOTHI  TOJHSTHS
JKUIKOCTH B KamWUIApe OT  TMOBEPXHOCTHOTO
HaTSDKEHWS, pajdyca KaHala  Kamwosipa |
TUIOTHOCTH  JKUJIKOCTH;  BIHMSIHAE  KPUBHU3HBI
MOBEPXHOCTH Ha JJaBJIEHHE BHYTPH >KUAKOCTH;
UCNOAL306aMb TIOJTyYCHHBIE 3HAHUS B TIOBCETHEBHOM
KU3HU (HaIllprMep, YMETh IMOJIb30BAThCS MpUOopamu
JUI W3MEPEHUs] BJIAXKHOCTH, YYeT BJIXHOCTH NpHU
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TBepaoe Teo.
Mopenb CTpOeHHUS TBEPABIX Tell. Mexanuueckue ce0licmea meepovix meil.

Mexannyeckue BOJHBbI. AKYCTHKA
[Tonepeunbie 1 MPOAOIBHBIC BOJIHBI. DHEPIus BoJIHbL. MIHTepdepeHuns u
MU PAKIKS BOJH. 3BYKOBBIC BOJTHBL.

10

10

OpraHu3aliKl COOCTBEHHOW J>KM3HEACITCIHHOCTH),
(HampuMep, y4eT KaluUISpHBIX SBJICHUH B OBITY).

00vsACHAMb SBICHUS: IUIABICHHE U OTBEPIEBAHME,
U3MeHeHne o0beMa Tena MpH IUIaBICHUH U
OTBepJIeBaHHH, IeEeKTHl B KpUCTaJUIaX, AehopManun
TBEPABIX TEJI, aBICHUE B KUAKOCTIX U Tra3ax, ;
3Hamb  onpeAeneHus  (UIMUECKUX  TMOHSATHIMA:
KPUCTAJUIMYECKUE u amop¢dHsIe Tena,
KPUCTAJUIMYECKAsT PpEHIeTKa, JKUIKHE KPHCTAJUIbI,
yIenbHas TEmIoTa IUIABICHUS, I[OJIUMOPQU3M,
AHU30TPOIIHNS, MEXaHUYECKOE HaIpsDKEHUE,
OTHOCUTENFHOE U aOCOIIOTHOE yUIMHEHHUS
NOHUMAMb CMBICTT OCHOBHBIX ¢$uznueckux
3aKOHOB/TIPUHIIMIIOB:  3aBHCUMOCTb  TEMIIEPaTypPhl
IJIAaBJICHUS OT  JABJEHUS, 3aBUCUMOCTb  THIIA
KpHUCTaJUIa OT XapakTepa B3aMOJCHCTBUS aTOMOB U
MOJIEKYJ, OOpa3ymoIluX KpHCTaul 3aKkoHbl [yka,
[Tackans u Apxumena, ypasHenue beprymnny;
UCNo1b306ams TIOTYUYCHHBIE 3HaHUS B TOBCEHEBHOM
JKU3HH (HanpuMep, NpU 3aMOPaKUBAaHUH NPOIYKTOB,
IIPpU TOKYIIKE MOHMTOPOB, HW3IOTOBJICHHBIX Ha
TEXHOJIOTHH GKUIKUX KPUCTAIIIOBY).

00bsACHAMb SBICHUS: BOJIHOBOHN IMpOIIECC, U3TydeHHe
3ByKa, WHTepdepeHnnss W Iupakmus  BOJH,
OTPaKCHHE M IIPEJIOMJICHHE BOJH, AKyCTHYECKHUIl
pe3oHaHCc, oOpazoBaHue cTosTuei BOJIHBI,
MY3bIKAIbHbIC 3BYKH U IIIyMBI;

3Hamb  onpeaeneHuss  (UIMUECKUX  MOHATHM:
MOTIEPEYHbIE M MPOJAOJBHBIE BOJIHBI, IUIOCKas M
cdepurieckasi BOJIHBI, SHEPTHUSI BOJIHBIL, JUTMHA BOJHBI,
CKOPOCTh paclpoCTPaHEHUsI BOJIHBI, CKOPOCTh 3BYKa,
IPOMKOCTb M BBICOTa 3ByKa, TeMOp, BOJHOBas
MOBEPXHOCTh, Jy4, BOJHOBOW (pOHT, WHOPa3BYK,
VIIBTPa3BYK, KOTEpEHTHEIE BOJTHBI,
uHTEepPEepPEHIIMOHHAs KapTHHA;

NOHUMAaMmb CMBICJI  OCHOBHBIX  (PH3MUECKHUX
3aKOHOB/IIPHUHIIUIIOB/YPaBHEHHUH: ypaBHEHHE
Oerymieid BojHbl, npuHuun ['roiirenca, yciaoBus
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MakCUMyMa W MHHUMYyMa HHTep()EpeHLH, 3aKOH
TPEJIOMIICHHS BOJIH;

UCNOIb306aMmb TIONyYCHHBIC 3HAHHS B ITOBCEHEBHON
KU3HK (HAaIpUMeEp, YMETh OTJIMYaTh MY3BIKAJIbHBIC
3BYKH OT LIyMa).

4, DaexkrpoguHamuka 108 gacos (25 B 10 ki +834 B 11 ki)

Cuibl 371eKTPOMArHUTHOIO B3aUMO/IeiiCTBHSI HeNOABUKHBIX 3apsii0B

[IpenMer ¥ 3amauu ANEKTPOAMHAMMKH. DJIEKTPUYECKOE B3auMojeiicTBHe. 3aKoH
COXpaHEHHUs »dNeKTpuueckoro 3apspa. 3akoH Kynona. HanpsikeHHOCTs H
MOTEHIHAN 3JEKTPOCTATHYECKOro mois. IlpuHuun cynepno3unuu 3aeKTpU4ecKux
TIOJIEH.

OHeprud 3J1eKTPOMATHUTHOI0 B3aUMOAeliCTBUA HEeMOABUKHBIX 3apsiI0B
Pasnoctes mortenumanos. IIpoBOAHMKM W AMINEKTPUKH B 3NEKTPOCTATHUECKOM
nose. DIeKTpruyecKas eMKocTb. KonaeHcarop. DHeprus 31eKTpUYECKOro MOJIs.

ITocTOSsHHBIH JJIeKTPHYECKHI TOK
ITocTostHHBIN AMeKTpUUecKuid ToK. DiekTpoasmwkymmas cuia (D11C). 3akon
OMa miid TIOJIHOH DIEKTPUYECKON Iemu. OIJIEKTPHUUYECKHH TOK B MeTajlIax,

10

10

11

11

14
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00vACHAMD SIBIICHHUS: K TPU3ALMS T,
B3aMMOJEHUCTBUE  HEMOJBMKHBIX  DJIEKTPUUYECKUX
3apsA70B  BHYTPHM  OJHOPOJHOTO  JTUDJIEKTPHKA,
3JIEKTPOCTaTHYECKAs 3aIIuTa, HOJISIPU3ALHS
JIUDIIEKTPHKA;

3Hamb  omlpeAeneHusT  (UIMUECKUX  TTOHSTHIA:
JNIEKTPUYECKOE TI0JIE, BJIEKTPOCTAaTHYECKOe TIOJE,
HaNpsDKEHHOCTh  JIEKTPUYECKOro  IOJsl,  JIMHUH
HaANPsYKEHHOCTH 3JIEKTPUUYECKOTO TOJISI, OHOPOJHOE
10Jie, TOBEPXHOCTHAS IUIOTHOCTH 3JIEKTPHUYECKOTrO
3apsiia, OOBEMHAs IUIOTHOCTh  3JIEKTPHUYECKOIo
3apsAa, MOTOK HANPsHKEHHOCTH — DIEKTPHUYECKOTO
moJis,  TMOTeHUMaJbHas  JHEeprus  3apsga B
OIHOPOAHOM  3JIEKTPHUYECKOM  IIOJE,  DHEPrusi
B3aMMOJEHUCTBUSA TOYEUHBIX 3apsioB, IOTEHILIHAN
JIEKTPOCTATHYECKOTO TOJSI, AKBUIIOTEHIIHAIbHBIC
MOBEPXHOCTH, JJIEKTPUYECKAs EMKOCTb, E€MKOCTh
IUIOCKOTO KOHJIEHCATOpa, SHEPrus 3JIEKTPHYECKOTro
TIOJIS;

NOHUMAMb CMBICJI  OCHOBHBIX  (PHU3MUECKUX
3aKOHOB/NIPUHIMIIOB/ypaBHeHHI:  3akoH  KyioHa,
MPUHLIMIT  CYNEpPHO3UIIMK TOJIeH, CBA3b MEXKIY
HaANpPsKEHHOCTBIO  DJIEKTPOCTATHYECKOTO TONS |
PasHOCTbIO MOTEHUUAIOB, 3aBUCHUMOCTH €MKOCTHU
CHCTEMBbI KOHJICHCATOPOB OT TUIIA UX COCANHEHHUS;
UCNOAb306aMy T10JyUYCHHbIE 3HAHUS B IIOBCEIHEBHOM
JKU3HM ~ (Hampumep, ydeT B OBITy  SIBJICHUS
AIIEKTPU3ALUH TEI).

00bsICHAMb SIBIIEHUSI:
CBEPXITPOBOANMOCTb;

3Hameb  onpenesieHuss  (QU3MYSCKUX  IOHSATHH:
AJIEKTPUYECKHI TOK, IJIOTHOCTh TOKa, CHJIa TOKa,

COTIPOTHUBJICHHUE,
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JNIEKTPONIUTAX, IONYNPOBOJHUKAX, Ta3ax M Bakyyme. Ilmasma. Onexmpoiaus.
[MonynpoBoauukoBeie TpUOOPEL. CEepxXnpogooUMoce.

MarnuTHoe noJjie

MarunutHoe none. Bekrop MarHuTHOM uHyKuuu. [IpuHimn cynepno3unuu
MAarHUTHBIX MoJied. MarHuTHOE 10Jie TPOBOJIHUKA C TOKOM. [[elicTBME MarHUTHOTO
TI0JIsI Ha MIPOBOJIHUK C TOKOM U JIBIKYIIIYIOCS 3apsoKeHHYI0 dacTuily. Cua Ammepa
u cuia JlopeHua.

11

13

HapsDKEHUE MIPOBO/THUKA, COTIPOTHBJICHHE
NpOBOJHMKA, paboTa TOKa, MOIIHOCTH TOKa.
OnekrpomBmwkymas cwia (O[C), myHT K
aMIepMeTpy, 100aBOYHOE CONPOTHUBIICHHE;
HOHUMAaMb CMBICII  OCHOBHBIX  (PHU3MUECKHUX
3aKOHOB/TIPUHIMIIOB / ypaBHEHMii: 3akoH Oma ams
ydacTka menu, 3akoH Oma B auddepeHInanbHOMl
bopme, 3aBUCHMOCTb ANIEKTPUIECKOTO
COIIPOTHBIICHHUS OT TEMIEpaTyphl, 3aKoH JlKoyms—
Jlenma, 3aKOHOMEPHOCTH TOCIENOBATENBFHOTO U
MapajuieIbHOTO COEMWHEHHS IPOBOJHHUKOB, 3aKOH
Oma nans momHoW menu, 3akoH Oma JUid ydacTka
nern, copeprxkaniero J/(C, npasuina Kupxroda;
UCNno1b306ams TOTYICHHBIE 3HAHUS B TTOBCETHEBHOM
JKU3HK  (HampuMep, TpH  COONIOJICHHU  TIPaBHII
TEXHUKHU 0e3omacHOCTH npu pabote c
ANEKTPUIECKUMU MTPHOOpaMu, TOHUMaHHE TPUHIIHTIA
paboThI aKKyMYJIIATOPA).

00bsACHAMb SIBICHHUS: BO3HUKHOBEHHE MAarHUTHOTO
MOJIsI, MAarHUTHBIE B3aMMOJCHCTBHUA, JCHCTBHC
MarHMTHOTO TOJI Ha MPOBOJAHMK C TOKOM, JIEHCTBHE
MarHMTHOTO TIOJIS Ha JIBIKYIIMIACS 3apsij;

3Hamb  onpeaeneHus  (UIMUECKUX  MOHATHM:
MarHuTHas MHJIYKIHS, MOTOK MarHUTHOW MHIIYKIUH,
JUHUM MarHUTHOW WHAYKLWH, CWiIa Amrmepa, cuia
JlopeHna, BEKTOpHOE NPOU3BEACHUE, PaJUalliOHHBIE
nosica 3emiu, Macc-criekrporpad;

NOHUMAMb CMBICT OCHOBHBIX (buznveckux
3aKOHOB/IIPUHIIMIIOB ypaBHEHUI: MPUHLMIT
cymneprno3uuuy, 3akoH buo—CaBapa—IJlammaca (B
BEKTOPHOH U CKaJisipHOW (opmax), 3akoH Amrepa (B
BEKTOPHON M ckamsipHoi (opmax), dopmyna mis
pacuera cunbl JlopeHna (B BEKTOpPHOW M CKaJSIpHOM
¢dopmax), mpaBuiia ONpeNeNiCHHsS HANPaBICHUS CHII
Awmmnepa u JlopeHna, cBsI3b MEXIY CKOPOCTHIO CBETa
U MarHUTHOM M DJEKTPUYECKOH MOCTOSHHBIMH,
TeopeMa O LUPKYJSAOUM BEKTOpa MarHUTHOHN
WHTYKIA;

UCNnOIb306aMb OTYUYEHHBIE 3HaHUS B TOBCETHEBHOM
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DJIeKTPOMATHETU3M

IloTox BekTOpa MAarHUTHOW HHAYKUWW. SIBIEHHE 5SIEKTPOMarHUTHON
WHIYKIIUU. 3aKOH 3JEKTpoMarHuTHOW MHIYyKIKU. DC MHAYKIIUU B ABHUKYITUXCS
MPOBOJIHUKAX. DIEKTPOMAarHuTHOE mojie. BuxpeBoe anexrpuueckoe moie. [Ipasuio
Jlenua. SBneHue camouHayKuud. MHAYKTUBHOCTb. DHEPrUsl AJIEKTPOMArHUTHOIO
1oJis1. MarHuTHBIE CBOMCTBA BEILIECTBA.

Henu nepeMeHHOr0 TOKA
OnekrpomarHutHele  KonebaHus.  KoneOarenbHblidi  KoHTYp.  CBOOOIHBIE
JJIEKTPOMAarHUTHBIE KoJieOaHMs. BBIHY)KJEHHBIE JIEKTPOMAarHUTHBIE KOJeOaHMS.

11

11

10

KU3HU (HampuMmep, MOHUMaHWe WHopManuu o0
W3MEHEHUN MarHUTHOTO ITOJI1 3EMJIM U €T0 BIUSHHUH
Ha CaMOYYBCTBHE YeNIOBEKa, MCIIONB30BAHUE 3HAHUI
npu pabote c ANIEKTPOU3MEPHUTEIBHBIMU
npudopamn).

00vACHAMb SBICHAA: HIIEKTPOMATHUTHAS WHITYKIHS,
CaMOMHIyKIIMW, TapamMarHeTu3M, JAHaMarHeTH3M,
(deppomMarHeTusm ;

3Hamb ~ ompeneNneHus  (QUINUCCKUX  TMOHATHIL:
BHUXpeBoe 3nekTpuueckoe moine, IJC mHAyKIMHA B
JIBIDKYIIUXCS TPOBOJHHMKAX, HHAYKUHUOHHBIH TOK,
UHIYKTHBHOCTb, ~ DHEPIUS  MAarHUTHOTO  TOJA
MarHuTHas  TNPOHMIIAEMOCTh, HAMarHUYCHHOCTD,
CIIMH JIEKTPOHA, IOMEHHBI,

NOHUMAmMb  CMBICIL  OCHOBHBIX  (PH3MYECKHX
3aKOHOB/TIPUHIIMTIOB / ypaBHEHHU: TpaBuio JleHra,
3aKOH ANIEKTPOMArHUTHOU UHIYKIHH,
(dyHIaMEHTaIbHOE CBOWCTBO 3JEKTPOMArHUTHOTO
TTOJIS (Jx. Makcgemn) 3aBUCHUMOCTD
HAMarHUYEHHOCTH ()eppOMAarHeTHka OT BEIHMYHHBI
MAarHUTHOW MHAYKIWU MOJISI B OTCYTCTBUE CPENBI;
UCNOTL306aMb TIOyYSHHbIE 3HAHUS B TIOBCETHEBHOM
KM3HU (Hampumep, IOHUMaTh NPUYUHY TIOTEPb
SHEPTUM B JJEKTPOTEXHHUECKHX YCTpPOICTBAX),
(manmpumep, ydYeT SBJICHWS HaMarHUYMBAHUS U
pa3MarHMYMBaHUs TpH padore ¢ OUPPOBBIMHU
HOCHTEISIMH UH()OPMAITUH).

00bsACHAMb SBICHUA: CBOOOJHBIE U BBHIHY>KICHHBIE
JNIEKTpUYECKHE KoJyiebaHus, MIPOIIECCHI B
KoJe0aTelbHOM  KOHTYpE, pE3UCTOp B  IIeNH
MEPEMEHHOr0 TOKa, KaTylIKa HHAYKTHBHOCTH B LIETIH
MEPEeMEHHOT0 TOKa, €MKOCTh B IEMH MEPEMEHHOTO
TOKa, PE30HAHC B JJIGKTPUYECKOW IEMH, SBICHUS:
TE€HEpUPOBaHUE 3NEKTPUIECKON SHEPIUH,
BBIIIPSAMIIEHHE TIEPEMEHHOTO TOKA, COEIWHEHHUE
nmorpedurenel IEKTPUIECKONH SHEPTHH, Mepenadya u
pacnpeesIeHie NEKTPUIECKON SJHEPT U,

23




Pezonanc. Ilepemennniii Tok. KoHzeHCaTOp M KaTyIIKa B €U MEPEMEHHOTO TOKA.
[IpousBoacTBo, epeaaya U MOTpeOICHUE INEKTPHUECKON SHEPTUU. DieMeHmapHas
meopus mparcgopmamopa.

I/IsJIyqune U IIPUEM IJI-M BOJIH

QHCKTpOMaFHI/ITHBIe BOJIHBI. CsolicTBa OJICKTPOMArHuTHBIX BOJIH.
I[I/IaHa3OHBI QJICKTPOMArHUTHBIX I/I3J'Iy"ICHI/Iﬁ U UX IMPAKTHYCCKOC IPUMCHCHUC.
HpI/IHIII/IHI)I pPagruoCBA3U U TCIICBUCHUS.

11

3Hamb ~ ONpeneleHus  (U3NYSCKUX  IOHITHM:
MEPEMEHHBIM JJIEKTPUYECKUNA TOK, JACUCTBYIOILIKE
3HAYCHUS CWJIBI TOKAa W HAIPsHKCHHUS, MOITHOCTH B
[N TIEPEMEHHOTO TOKa, KO3 (OHUIIMEHT MOITHOCTH,
oOpaTHas CBs3b B TeHEpaTOpe Ha TPAH3UCTOPE,
TreHepaTop IEPEMEHHOTO TOKa, TpaHchopMaTop,

KO3 puIeHT TTOJIC3HOTO TEHCTBUS
Tpancdopmaropa, TpexdasHbI TOK, ACHUHXPOHHBIH
3JIEKTPOJBUTATEIb;

NOHUMAamb CMBICT OCHOBHBIX (DM3UYECKUX 3aKOHOB:
¢opmyna Tomcona, 3akom Owma gnsg 1enH
nepeMeHHoro Toka; 3akoH Owma 11 1enu
MIEPEMEHHOr0 TOKa, MOIHOCTH B LENH IEPEMEHHOI0
TOKa;

UCNOTb306aMb TIOTyYCHHBIE 3HAHUS B TIOBCETHEBHOM
JKA3HU (manpumep, [IOHUMaHue oOpaTHOH
cBsi3K),(Hampumep, 3GGEKTUBHOE HCIOJIB30BAHUE
3JIEKTPO3HEPTHH B OBITY, IOHUMAHHUE BKJIFOYCHHOCTH
Ka)XJI0TO MOTPEeOUTES AIIEKTPOIHEPTUH B
SHEPrOCUCTEMY TOpo/ia / perroHa / CTpaHsbl).

00vACHAMD SIBIICHHUS: BO3HUKHOBEHHE
3JIEKTPOMAarHUTHOTO 0JIs, nepeaaya
3JIEKTPOMAarHUTHBIX B3aUMOACHUCTBHMH, IOTJIOIICHHE,
OTpaKCHHUE, MIpeJIOMJIEHHE, uHTEepepeHIUs
3JIEKTPOMArHUTHBIX BOJIH, pacrnpocTpaHeHue
panuoBOIIH, paznuosoKanus, oOpa3oBaHue
BUICOCUTHANIA;

3HamMb OTpENeNeHUus] (QU3MYECKUX TOHATHH: TOK
CMEILECHHS, D3JEKTPOMAarHuTHas BOJHA, BHOpaTop
I'epua, CKOpOCTh pacrpocTpaHeHus
3JIEKTPOMArHUTHBIX BOJIH, SHEPTHst
9JMIEKTPOMAarHUTHOM  BOJHBI, IUIOTHOCTh IIOTOKa
JIEKTPOMArHUTHOTO HW3IYy4YEHMs], JIE€TEKTHPOBAHUE,
aMIUTATYTHAST MOTYJISIIIHS;

HOHUMAMb CMBICII OCHOBHBIX (mznueckux
3aKOHOB/TIPUHLMIIOB / YpPaBHEHWH: CBS3b MEXKIY
MEPEMEHHBIM  JJIEKTPUYECKUM U NEPEMEHHBIM
MarHUTHBIM  TIOJISIMH,  KJIACCHYECKas  TEOpHS
W3IYyYEHMs], TPUHIMIBI PAIUOCBSI3H;
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I'eomerpuueckasi onTuka.

T'eomerpuueckas ontuka. IlpsMonuHelWHOE pacHpOCTpaHEHHE CBETa B
OJHOPOAHOM cpene. 3aKOHBI OTpaKEHUs M IpelomieHus caera. [lomHoe
BHYTpEHHee oTpakeHue. OnTudeckue NpuOopkl.

BoanoBasi onTnka

Bomnoseie cBoiictBa cBera. CkopocTh cBera. MHTepdepenius caera.
Korepentaocts. [Jludpakmus cBera. [lomspusamus cBera. ucrepcust cBeTa.
IIpakTHueckoe NPUMEHEHHE FNEKTPOMArHUTHBIX U3TyYEHUH.

11

11

17

UCNOIL306aMb TIOyYCHHBIC 3HAHUS B TIOBCETHEBHOM
JKU3HU (Hampumep, MOHUMATh TPUHIHIIEI
(YHKIIMOHUPOBAaHUS MOOWIBHON (COTOBOW) CBA3H,
MOHMMATh TEH/ICHIINU PA3BUTHS TEICBUICHHA)
00bSACHAMD SIBJICHUS: MPSMOJIUHEHHOES
pacnpoCTpaHEHUE CBETa, OTPAKEHUE U MPEIOMIICHHUES
CBETa, TIOJIHOE OTPAXKECHUE CBETa, MUPAXK, abepparus;
3Hamb onpeeycHUus (QU3NYSCKUX TOHATHI: TOTOK
W3JyYCHHsI, OTHOCUTEIbHAS CIICKTPAJIbHAS CBETOBAS
3 (PeKTHBHOCTD, CHJIa CBETa, TOYCYHBIH HCTOYHUK,
OCBEIICHHOCTh,  SIPKOCTh,  IIOCKOE  3epKajo,
chepuueckoe 3epkano, (OKyc, MHHMBIH (OKyC,
(boxanbpHas TIOCKOCTb, OTITHYECKAs cuna
chepuveckoro  3epkaia, yBEIMYCHHE 3epKaia,
TJ1aBHasA OIITHYCCKas OCh, HO60‘-IHaSI OIITHYCCKas OCh,
MOKAa3aTeNib  MPEJOMJICHHS, TPEISIbHBIA  Yron
MOJTHOTO  OTPa)KCHWs, CBETOBOJ, TOHKAas JIMH3a,
(OKyCHOE pacCTOSIHUE U ONITHYECCKAsT CUIIa JTUH3bI;

NOHUMAMb ~ CMBICII ~ OCHOBHBIX  (DU3MUECKUX
3aKOHOB/TIPUHITUTIOB / ypaBHEHUH: 3aKOH
oCBeIleHHOCTH,  npuHmun  Pepma,  3aKOHBI

reOMETPHUECKON ONTHKH, (GopMyna cheprueckoro
3€pKaja )41 JIMH3BbI, MIPUHIIAIILI IMOCTPOCHUA
nU300paKeHUH B COEpUUECKOM 3epKaje M JIMH3E,
MPaBUIO 3HAKOB TMPH HCHONB30BAaHUH (HOPMYJIBI
TOHKOM JIMH3BI,

UCNONL306AMb TIOJTyYCHHBIC 3HAHUS B TIOBCETHEBHOMN
JKU3HU (HApUMEpP, KOPPEKIUs 3PCHUSI C MOMOIIBIO
moxbopa OYKOB, JIMH3, BBIOOp (hoToOammapara,
OMUPASCh Ha 3HaHHUE ero OTITHYECKUX
XapaKTEPUCTHK).

00vsacHAmb SABICHUS: MHTephepeHys, AudpaKius,
JUCTIEPCHUS U TOJSIPU3ALHS CBETA;

3Hamb  ompeneneHus  (QU3NUECKUX  IMOHATHIL:
CKOpPOCTH  CBETa, MOHOXpPOMATHYEeCKas  BOJIHA,
UHTEepPEepeHIMOHHAas W OU(PpPaKIUOHHAS KapTHUHBI,
KOTE€pPEeHTHbIE BOJHBI, 30HBI DpeHens, BEKTOpHBIE
JMarpaMMBbl, paspenrarormas CIIOCOOHOCTB
ONTHUYECKUX MPUOOPOB;
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HNOHUMAMb CMBICT ~ OCHOBHBIX  (DM3MUYECKUX
3aKOHOB/TIPUHIUIIOB/ypaBHEHH: TIPUHITATT
l'tolirenca-®peHensi,  yclnoBHE  MUHUMYMa U
MaKcHUMyMa HHTep(epeHITMOHHON 1 TH(PAKITHOHHON
KapTHH, YIEKTPOMAarHUTHAas TEOPHs CBETA.

5. KsanrtoBas ¢pu3uka. ®u3uka aToMa 1 aTOMHOTO SI/IPA

KBanroBas Teopust

[Ipenmer u 3agaun KBaHTOBOH (PU3HKH.

TemnoBoe wu3nmyueHue. PacmpeneneHue SHEprud B CHEKTpe aOCOMIOTHO
YEpHOTO Tena.

l'umoteza M. [lnanka o xBantax. @otoaddexr. Ombitel A.I'. CTonerosa,
3akoHBI PoTorpdexTa. YpaBHeHue A. DiiHireitna A Gotorddekra.

®ortoH. Onvimut 11.H. Jlebedesa u C.HU. Basunosa. I'nnoresa JI. ne bpoiins
0 BOJIHOBBIX CBOWMCTBax dacTwil. KopIrycKynsipHO-BOTHOBOH IyanmusM. JJugpaxyus
anexmponos. Jlapnenne ceera. CooTHOlIeHUE HeonpeaeaeHHocteit ['efizendepra.

Du3nKa aTOMHOI0 siApa

Mopnenu ctpoenus aroma. O0bSICHEHHE TMHEHYATOr0 CIIEKTPa BOAOPOAA Ha
OCHOBE KBaHTOBBIX noctynaToB H. bopa. CrioHTaHHOE 1 BBIHYKIEHHOE U3IyUEHHE
CBeTa.

CocTaB u cTpoeHHe aToMHOro spa. M3orombl. SxepHsie cuibl. Jedexr
MAaccChl ¥ DHEPTUs CBS3U S/Apa.

3aKOH paJiMOaKTUBHOIO pacnaja. SJepHble peakluu, peakluu AeICHUS U
cunte3a. LlenHas peakuus neneHus saep. AnepHas sHeprertuka. TepMosiaepHbIit
CHHTE3.

11

11

11
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00vACHAMb SBICHUS: M3Iy4eHHE CBETa PAaBHOBECHOE
TEINIOBOE  u3dydeHue,  Qotoddpdexr, 3ddekr
Komnrona, naBneHue cBera, XMMHYECKOE HeiCTBHE
CBETa, 3alKCh M BOCIIPOU3BE/ICHNE 3BYKa,

3Hamb  onpeAeneHus  (UIMUSCKUX  MOHSATHIMA:
aOCONIIOTHO 4YEpHOE TeNlo, CHEKTp H3Iy4YeHus,
MHTEHCUBHOCTh  JJIEKTPOMArHUTHOTO  M3IIy4EHHUS,
CIEKTpalbHble  NPHOOPBI,  HENpPEpBIBHBIE |
JIMHeHJaTsIe CIIEKTPBHI, CIIEKTPaJIbHBIN 51
PEHTTeHOCTPYKTYPHBIH aHau3, yIbTpadroaeToBoe u
uH(pakpacHOE W3ITyYCHHS, PEHTTCHOBCKUE JIy4H,
KBaHT, (DOTOH, YHEPTHUS U UMITYJIbC (HOTOHA;

NOHUMAMb ~ CMBICII ~ OCHOBHBIX  (DU3MUYCCKHX
3aKOHOB/TIPUHIIMIIOB: rHumore3a IlnaHka, TeopHs
dotorddexra;

UCNONb306aMb TOTYUYCHHBIC 3HAHUS B ITOBCEIHEBHOM
KM3HM  (HampuMep,  T[OHUMaHWE  NIPUHIUIIOB
co3manus  Qororpadum), (Hampumep,  3HATH
MOJIOKHUTEIFHOE W OTPUIATE]bHOE  BIUSHHE
yIbTPa(hUOIETOBOTO H3IyUYCHHS Ha 4YeIOBEYECKUil
OpTraHu3M).

00bACHAMb ABIIEHUS: U3ITyUE€HUE CBETa aTOMOM,
KOPIYCKYJIIPHO-BOJIHOBOM, Ayajau3M €CTECTBEHHAA
Y UCKYCCTBEHHAs PaJHUOaKTUBHOCTb;

3Hame OmpeneneHns (GU3NIECKNX MOHATHI: MOAETH
Tomcona, mIaHeTapHas MoOJENb aTOMa, MOJENb
atoma Bojopojga no bopy, sHeprusa HoOHHM3aAIUM,
BOJIHBI ~ BEPOSITHOCTH, Jia3ep, HHIYyIHPOBAHHOE
W3JIydYeHUe, HeJIMHEHHas OnTHKa, albda-, Oera- U
raMMa-u3iay4deHus, HepuoJ] IoJypacrajia, W30TOIbI,
HEHUTPOH, TPOTOH, SAEpPHBIE CHJIBI, CHJIBHOE
B3aMMOJEWCTBHE, HYKJIOHBI, JHEPTHSI CBSI3U aTOMHBIX
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Alep, YACIbHAas DHEPIHs CBS3U, DHEPreTHYECKHUM
BBIXO/ SJIEPHBIX pEaKIMH, SIAEpHBIM peakTop,
KpUTHYECKasl Macca, TEPMOSACPHBIE peaklny, 1032
U3ITy4YCHUS],;

HOHUMAMb CMBICII OCHOBHBIX ¢uznveckux
3aKOHOB/TIPUHIHUIIOB/ypaBHEHH: CIEKTpaJIbHbIE
3aKOHOMEPHOCTH, MOCTyJaTel bopa, rumotesa ne
Bpoins, COOTHOLLIEHUE HEOIIPEIEICHHOCTEN
lefizenbepra, mnpunuun Ilaynu, mnepuogudeckas
cucrema MeH/ieneeBa, NPUHLMI JIEUCTBUSA J1a3€pOB
3aKOH  paguoakTUBHOIO  pacrnaja, MIPaBUIIO
CMEILEHUST;

UCNo1b306ams TIOTYUYCHHBIE 3HaHUS B TOBCETHEBHOM
JKU3HU (HampuMmep, OLEHUBATh «3HEPreTHYECKUN
BBIXOJl» JIA3€PHOI0 H3JIy4YECHMsI, HCIIOJIB3YEMOIO B
MEAUIUHCKUX 1IeTsX), (HampuMep, 3HATh CIOCOOBI
3alIUThI OT PAAMOAKTUBHBIX U3ITYUYEHUI).

00vsacHamb  SIBICHUS: ci1aboe  B3aUMOJEHCTBUE,
B3aUMOJICUCTBHE KBAPKOB;

sHamb  onpeaeneHuss  (UIMUECKUX  MOHATHM:
AHTHYaCTULIA, IIO3UTPOH, HEUTPHUHO,
MPOMEXYTOUYHBIE  0030HBI, JICOTOHBI,  AJPOHBI,

JJieMeHTapHbIe YaCTUIIbI 11 0aproHBI, ME30HBI, KBAPKH, TITFOOHBI,
9J’IeMeHTapHBIe qaCTHUIbI. qDYHJlaMeHTaJIBHLIe B3aI/IMO,I[eI‘/’ICTBI/I$I. noHuUmMams CMBICJI OCHOBHBIX (1)I/I3I/I‘-IGCKI/IX
Ycxopumenu snemenmapnoix uacmuy. 3aKOHOB/NIPUHIIMIIOB: TumoTe3a llaynu, CyIIHOCTb
pacmazma 3JIeMEHTApHBIX YaCTHIl, €AWHAs TEOPHs
c1a0BIX ¥ SJIEKTPOMArHUTHBIX B3aMMOICHCTBUH.
6. Ctpoenue BcesienHoii
[IpuMeHMOCTh 3aKOHOB (DM3HUKH I OOBSICHEHUS IPUPOABI KocMudeckux | 11 00bsiCHAMYb SBICHUS: BO3HUKHOBEHHE NPUJINBOB Ha

oobektoB. ConHeuyHass cucreMa. 3Be3Jbl W HCTOYHUKH WX  DHEPIHH.
Knaccudukanus 38e3a. Isomonus CoiHLA U 3BE3 1.

lanakTtuka. pyrue ranaktuku. [IpocTpaHcTBEHHO-BpEMEHHBIE MaclITa0bI
HaOmomaemori Beenennoii. IlpencraBnenue o0 sBostoiuu Beenennoit. Temmuas
mamepus u memMHasl SHEP2usL.

3CMHe, COJIHECYHBIC W JIYHHBIC 3aTMCHHSA, SBJIICHUC

MeTeopa, CyIlIECTBOBAHUE XBOCTOB KOMET,
«pazberaHuey rajakTUK;

3HAMb oTpeIeIICHIS aCTPOHOMHUYIECKUX /
(U3NYECKUX  TOHATUH:  IEOLEHTpUYECKas U
TeJIMOLEHTPUYECKAst cucrema oTCYerTa,
aCTpOHOMHUYECKass  CAWHHIIA,  CBETOBOH  TO,

CBETUMOCTH 3Be3j, IiaHeThl COJIHEYHOIN CHCTEMBI,
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rajlaKkTHKa;

NOHUMAMb CMBICTT OCHOBHBIX
aCTPOHOMUYECKUX/(DU3UICCKUX 3aKOHOB/TIPUHIIAIIOB/
YPaBHEHUUN: THUIOTE3bI MPOUCXOXKICHUS U PA3BUTHS
CoJIHEYHOM CHCTEMBI, 3aKOH Xa007a;

UCNOIbL306aMb TIOTYYCHHBIC 3HAHUS B MTOBCEIHEBHOM

KU3HM  (Hampumep,  KPUTHYECKH  OLECHHUBATh
ACTPOHOMUYECKYI0 HH(POPMALMI0 B  Pa3IUIHBIX
WCTOYHHKAX).
du3nYeCcKHii TPAKTHKYM 20+20
IToBTOpEHME 34
Peasimzanusi npakTHYECKOM YacTH
IpumepHbIii nepevyeHb 10 kaace 11 kaace KouTposabHbie padoThbI
NPAKTHYECKUX U J1a00paTOPHBIX padoT
(Ha BBIOOP yuMTeJIs)
IIpsamblie n3mepenns: JlaGoparopHbie pabOThHI JIPNel «M3mepeHre BHYTPEHHETO 10 kanace

M3MepeHre MITHOBEHHOHW CKOPOCTH C
WCIIOJIb30BaHUEM CEKyHI0Mepa WIH
KOMIIBIOTEPA C TaTYMKAMU;

cpaBHEHHE Macc (110
B3aMMOJICHCTBHIO);

M3MEpEeHHEe CUJI B MEXAHHKE;

M3MEepEeHHEe TeMIIEPaTyPhI
XKUJKOCTHBIMU U IIU(POBBIMU
TePMOMETPaMHU;

OLICHKA CUJI B3aUMOJACUCTBUS MOJIEKYJI
(MeToIOM OTpHIBA KaIeJb);

M3MEpEeHHEe TEPMOANHAMUIECKHIX
rapaMeTpoB rasa;

mmepenne IJ]C UCTOUYHUKA TOKA;

M3MEpEHNE CUIIbI B3aUMOJIEHCTBHA
KaTyIIKA C TOKOM ¥ MarHUTa MOMOIIIBIO
JJIEKTPOHHBIX BECOB;

orpeaesieHre epruoaa o0parIeHus
JBOMHBIX 3Be3]] (MIEUaTHBIC MaTEPUAIIHI ).

KocBenHbIe n3MepeHus:

JIP Nel«3MepeHue yCKOpeHuUs»

JIP Ne2«MccnenoBanne ABKEHUS Tea,
OpOIIEHHOTO TOPU30HTAIBHOY

JIP Ne3«HccnenoBanue HEHTPATBHOTO
yaapa»

JIPNe4 «M3mepenne ycKOpeHHs
CBOOOIHOTO TIaJICHUS

JIPNe5 «MccneqoBanre U30IpOIIECCOBY
JIP Ne6«OrneHKa cuil B3aMMOIEHCTBUS
MOJIEKYJT (METOIOM OTpPBIBA KaTellb)
JIPNe7 « I3MepeHne yaenbHOM TEeIIoTh
TUTABJICHUS JIbJA»

[IpakTuyeckue paboTh

[IPNel «M3mepeHne MrHOBEHHOM
CKOPOCTHU C UCIOJIb30BAHUEM
CEeKyH/IOMepa MJIN KOMIIBIOTEpa C
JATIAKAMIDY

TIPNe2 «M3MepeHue CUll B MEXaHUKE»
ITP Ne3«Habmronenue BEIHY K ICHHBIX
KoJieOaHUil U pe30HaHCa»

[1PNe4 «Habmonenue auddysum»

COTIPOTHBIICHHSI ICTOYHUKA TOKa
JIPNe2 «MccnenoBanue IBJIEHUA
AIEKTPOMATHUTHON UHIYKLIH
JIPNe3 «Omnpenenenue nokaszaress
MIPEIOMIICHHS CTEKJIAY

JIPNe4 «M3mepenne poKyCHOTo

paccTosiHUsI cCOOMpAroLel U paccenBaroIeH

JIAH3
JIPNe5 «HaOiroieHre BOJTHOBBIX CBOMCTB
cBeTa: Audpakiys, HHTephepeHIus,
TTOJISAPU3AITHSDY

JIPNe6«Ormpesenenne JUIMHBI CBETOBOM
BOJIHEI»

JIPNe7 «HabmoneHre CrieKTpoB»

[TP Nel«M3mepenue 3/IC ncrounuka
TOKa»

ITPNe2 «HMccaenoBanue 3aBUCHMOCTH
HaMpsHKEHUS HA MOJIF0CaX UCTOYHUKA
TOKa OT CHJIBI TOKA B ILICITH

ITIPNe3 «MccneqoBanue 3aBUCUMOCTH

*BxoaHasi THATHOCTHKA
*KonTponbsHas padota Ne 1
«KuneMaTuka MatepuanbHOU
TOYKH»

*KonTponbsHas padorta Ne 2
«/lnHaMuka MaTepuanbHOR
TOYKH»

*KonTposnpsHast pabora Ne 3
«3aKOHBI COXpPaHCHUS
*3aueT mo Teme «MexaHUKay
*KonTponpHast padota Ne 4
«MornekynspHas HU3NKa»
*Kontponbnas padorta Ne 5
«TepmoarHaMUKa»
*KontpomnsHas padota Ne 6

« DIEKTPOCTaTHKA»

*3aueT mo TemaM
«MonekynspHas GU3UKa»
«INEKTPOCTATUKA»

11 xknace
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W3MepeHUe YCKOPEHUS,

HU3MepeHNe yCKOpeHUs! CBOOOTHOTO
MaJICHUS;

oIpe/ieNIeHHe YHEPTHUH U HMITYJIhca IO
TOPMO3HOMY ITyTH;

M3MEPCHHE yICIbHON TEIIOTHI
TUTABJICHUS JTbJA;

M3MEPEHHE HAPSHKEHHOCTH
BUXPEBOTO JICKTPHUYECKOTO TTOJIs (TIpU
HaAOJIOICHUH SJICKTPOMATHUTHON
WHAYKIIHAN);

HU3MepeHne BHYTPEHHETO
COTMPOTHBIICHUS HICTOYHHKA TOKA;

OTIpeieNieHIEe TTOKa3aTeNs
MPEJOMIICHUSI CPEIbl;

n3MepeHne (HPOKYCHOTO PACCTOSHUS
coOuparoleil 1 paccenBaromIei TMH3;

oTpe/ieNieHHe JATHHbBI CBETOBOW BOJIHBI;

orpeeNieHHe UMITYJIbCa U SHEPTHU
YaCTUIIBI PY JIBIXKCHUN B MATHUTHOM
nonte (1o gororpadusim).
Hab0nronenue siBienmii:

HAOJIOICHUE MEXAHUYECKUX ABJICHUN
B UHEPIMATBHBIX U HEHHEPIIUATBLHBIX
cHCTEMax OTCUeTa;

Ha6HIO]IeHI/Ie BBIHYXXJICHHBIX
KoJIeOaHUI U pe30HaHCa;

HaOmoieHne qudhy3um;

HaOJIIO/ICHHUE SIBJICHUS
3JIEKTPOMArHUTHON WHIYKIIUH;

HaOJIO/ICHUE BOJTHOBBIX CBOMCTB
cBera: Audpakuus, HHTephepeHIus,
TIOJISIPU3ATIHS

HaOJIIO/ICHHUE CIIEKTPOB;

BeuepHue HalOroaeHns 38e3/, JIyHbl 1
IJIAHET B TEJIECKOII MTH OWMHOKIT.

Hccnenopanus:

HCCIIEI0BAHNE PAaBHOYCKOPEHHOTO
JABUMXKCHUS C HCITOJIB30BAHNEM
ANIEKTPOHHOTO CEKYHIOMEpa WK

TIPNeS «M3MepeHne TepMOIMHAMUYECKUX
apaMeTpoB»

JlabopaTopHBIA TPAKTHKYM
HccnenoBanre W30XOpPHOTO MpoIiecca u
OLIEHKa a0COMIOTHOTO HyNA (24)
HccnenoBanne W30XOpHOTO Ipolrecca U
OIIEHKa a0COIIOTHOTO HYIIS (249)
OmnpeneneHne SHEPTUU U HMMITyJbca TI0
TOPMO3HOMY ITyTH (24)

HccnenmoBanne KadeHWs MWIMHAPA II0
HaKJIOHHOM TTOCKOCTH (24)
HccnenoBanne IBWKEHHS OpPOYHOBCKOU
yactunbl (1o Tpekam [leppena)

IIpoBepka TUIIOTE3BL: Cpennee
nepeMenicHne OpOYHOBCKOW — YacCTHIIBI
OpsAMO  IPOIOPLUHOHAILHO  BpPEMEHH

HabmoaeHus (o tpekam [leppena) (29)
HccnenoBanue OCThIBaHUS BOABI
IIpoBepka TUTIOTE3bI: CxopocThb
OCTBIBaHUSI BOJBl JIMHEHHO 3aBHCUT OT
BpPEMEHH OCTHIBaHUS. (249)

IIpoBepka runoressl: Ilpu 3aryxaHuu
KoJIeOaHuit aMILTATY 12 obpaTHO
MIPOTIOPIIMOHAIBHA BpeMeHH (24)
HccnenoBanue HarpeBaHus BOJbI
HarpeBarelieM HeOOJBIIOW MOUIHOCTH
(29)

IIpoBepka rumoressl: [lpn aBWKeHHH
Opycka 10 HakKJIOHHOH TUIOCKOCTH BpeMs
NepeMeIeHUs Ha oIpeJieIeHHOE
paccrosHusi TeM Oosblie, 4eM Oosiblie
Macca opycka (24)

[posepka runoressr: [Ipu IBMKEHUH
Opycka 1o HaKJIOHHOW TIOCKOCTH
CKOPOCTh MPSIMO MPOMOPIIMOHATBHA Ty TH.

(29)

CHJIBI TOKA Yepe3 JaMIIOUYKy OT
HanpsHKeHUs Ha HEN»

[TPNe4 «M3mMepeHne CHThI
B3aUMOJICHCTBUS KaTyIIKU C TOKOM U
MarfmTa Ha MPOBOJHUK C TOKOM)

ITPNe5 «Habmonenne DMIN»

[TPNe6 «UccnenoBanue 3aBUCUMOCTH YIJia
MaJieHus! OT yIJia IPETOMIICHUS

ITP No7«IIpoBepka rumoTesbl: yroiu
MPEIOMIICHHSI TPSIMO MPOIOPLIUOHAIICH
YOIy MaJCHUSD)

JlabopaTopHBIiA TPAKTUKYM
«OrmpeeneHrie UMITyIbCa U YHEPTHH
YaCTHUIIBI IPH ABIKECHUN B MATHUTHOM
nonte (1o gororpadusam)y (29)

«Bedepnee nHabmoaeHme 38e3, JIyHbI
w1a"e™ (24)

«MccnenoBanue 3aBUCMOCTH PacCTOSHUS
OT JIMH3BI 0 U300paKEHUS OT PACCTOSHUS
OT JIUH3BI 70 TipeamMeTay (19)
«HMccnenoBanue ABHKCHUS TIBOMHBIX
3Be3» (110 TIeYaTHBIM MaTepHuaiam) (24)
[IpoBepka rumnoTe3sl: Mpyu 3aTyXaHUN
KoJIeOaHU# aMIUTUTY1a 00paTHO
MPOTOPIIHOHATbHA BpeMeHN(24)
[IpoBepka runoTe3sl: HANPsHKEHNE TPU
MOCJIeIOBATEIFHOM BKJIFOUCHUH JIAMITOUKH
Y pe3ncTopa He paBHO CyMMe
HanpspKEHUH Ha JTaMItouke u pesucrope (1
gac)

[TpoBepka runoTe3bl: MPH INIOTHOM
CJIOEHHU ABYX JIUH3 ONTUYECKHE CUITBI
cknaapiBatotcs (1 gac)

KoncTpyrpoBaHue HaKJIOHHOM TJIOCKOCTH,
0 KOTOPOH OPYCOK JBMXKETCS C
3aJaHHBIM yCKOpeHUueM(24)
Konctpynposanue anexktpoasuraremsi(24)
Koncrpynposanue tpanchopmaropa(24)
KonctpynpoBanue MoJiesn TeIECKONa WiIn
MUKpockona(249)

*Bxo/iHas IUAarHOCTHKA
*KonTtposbHas padora Ne 1
«3akon Oma 11151 ydacTka
10(S)107 03

*KontponpHas pabora Ne2
«3akoH OMa 1 3aMKHYTOU
(S11703

*KontponpHast  paboTa
«MarHuTHOE 1mojie»
*KontponsHas pabora Ne 4

Ne3

«DNeKTpOMarHuTHasI
WUHIYKLUS
*KontponpHast  pabora  Ne5

«IIepeMeHHBII TOK»
*KontponsHas pabora No 6
«M3nyuenne u IIpUEM
3JIEKTPOMArHUTHBIX BOJIHY

*3auer o TeMaM
«ITocTosiHHBIN 31  TOK»,
«MaruuTHOoe oJje»,
«ONEKTPOMAarHeTU3M»,
«IIepeMeHHBIN TOK»
*KonTtponpHast ~ pabora  Ne7

«['eomerpuueckast OnTuKa»
*Konrponbaas pabora Ne 8
«BoiiHOBas onTHKa»
*Kontponbnas padota Ne 9
«KBanToBas Teopus
AJIEKTPOMATrHUTHOT'O M3ITyUSHHUS
BEIICCTBA»

*KonTpopHas pabota
NelQ«Du3rka aTOMHOTO SIAPay
*MToroBast KOHTpOJIbHAs paboTa
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KOMITBIOTEPA C TATYNKAMU;

HCCIIeIOBaHNE IBU)KCHUS TEa,
OpOITICHHOT'O0 TOPHU30HTAIBHHO;

WCCIIEIOBAHUE IIEHTPAILHOTO YAapa;

HCCIIeIOBaHNE KaueHHs ITHHIPA 1O
HAKJIOHHOH IIJIOCKOCTH;

WCCIIEIOBAHNE IBUYKCHUS
OpOYHOBCKOW 4acTHIIBI (TI0 TpeKam
[leppena);

WCCIIEIOBAHNE H30IPOIIECCOB;

WCCIIEIOBAHNE H30XOPHOTO TpoIecca
U OLIEHKa a0COIOTHOTO HYJIS;

WCCIIEIOBAHNE OCTBIBAHUS BOJIBI;

HCCIIEIOBAHUE 3aBUCUMOCTH
HaTpsDKEHUS Ha TIOJII0caX UCTOUHHUKA
TOKA OT CHJIBI TOKA B IICTIN;

WCCIIEIOBAHNE 3aBUCUMOCTH CHIIBI
TOKa Yepe3 JIAMIIOUKY OT HANpsHKCHUS Ha
HEM;

HCCIICIOBAHNE HATPEBAHUS BOJIBI
HarpeBareyieM HeOOBIIONH MOIIHOCTH;

WCCIICIOBAaHUE SIBIICHUS
AJIEKTPOMAarHUTHON MHIYKIIUH;

WCCIIEIOBAHNE 3aBUCHUMOCTH yTJia
MPEJIOMIICHUSI OT YIJIa TaJICHUS;

HCCIIEIOBaHNE 3aBUCUMOCTH
PaCCTOSIHUS OT JIMH3BI 10 U300paKESHUS
OT PACCTOSTHHS OT JIMH3BI JI0 IPEIMETA;

HCCIIEIOBAaHNE CTIEKTPa BOJOPOAA;

WCCIIEIOBAHUE JIBUYKCHUSI IBOWHBIX
3Be3 (10 MeYaTHBIM MaTepraiam).

IIpoBepka runore3 (B TOM yuciie
MMEIOTCSI HEBEPHEIE):

IIPY ABWKEHUH OpycKa Mo HaKJIOHHOM
TUIOCKOCTH BpeMsI TiepeMeleHus Ha
OTIpEJIIIEHHOE PACCTOSIHUS TEM OOJIbIIIE,
4yeMm Ooibliie Macca Opycka;

IIPU ABWXEHUH OpycKa M0 HAKJIOHHOM
TUIOCKOCTH CKOPOCTH MPSIMO
MTPOIOPITMOHATIbHA Ty TH;
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IpH 3aTyXaHUH KoJIeOaHuH aMIUTNTy1a
00paTHO MPOIOPIMOHATILHA BPEMEHH;

KBaJpaT CPEeIHETO MEePEMEILIEHUS
OpOYHOBCKOW 4acCTHILBI IPSIMO
MPOTNOPLMOHANIEH BpEMEHH HAOMIOACHUS
(o Tpexawm Ileppena);

CKOpPOCTb OCTBIBaHMSI BOZBI JINHEHHO
3aBHCHUT OT BPEMEHHU OCTHIBaHMUS;

HampspKEHUE MPH TOCIIEA0BATEIHHOM
BKJIFOUEHUH JIAMIIOYKH U PE3UCTOPA HE
PaBHO CyMMe€ HalpsHKEHHUI Ha JIAaMITOUKE
U pE3UCTOpE;

YTOJI IPETOMIICHUS IPSIMO
MPOMOPIMOHAJIEH YTy NaJCHUS;

IIpU IJIOTHOM CJIOKCHUU ABYX JIMH3
OIITHYCCKHEC CHJIIBI CKIIaAbIBAKOTCH,

Kouncrpyuposanue

TeXHUYECKHX YCTPOMCTB:

KOHCTPYHPOBAHUE HAKJIOHHOMN
IIockocTH ¢ 3amanabiM KIT/T;

KOHCTPYMPOBAHHE PHIYAXKHBIX BECOB;

KOHCTPYUPOBAHUE HAKJIOHHOMN
TUIOCKOCTH, TI0 KOTOPOH OpyCoOK
JBWKETCA C 33JaHHBIM YCKOPEHHEM;

KOHCTPYHPOBAHHE JIEKTPOJBUTATEIS;

KOHCTPYHpPOBaHHUE TpaHchopMaTopa;

KOHCTPYHPOBaHHE MOJIEIH TEJIECKOIa
WM MHKPOCKOIIA.
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