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|. MIOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma 00111€00pa3oBaTesibHOr0 yueOHoro npeamera « Ouznka
npelHa3HaueHa Jisd U3ydyeHus (PU3MKd B NMpodecCHOHATBHBIX 00pa30BaTENIbHbIX
opraum3anusx CIIO, peanusyrommx o00pa3oBaTeIbHYI0 MPOTPaMMy CpPEIHETO
oOmiero o0pa3oBaHus B Tpelelax OCBOCHHUS OCHOBHOW MpodeccrnoHalbHOM
obpazoBarenshoii mporpammbel CITO (OIIOIT CIIO) nHa 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHMsI TPHU TOJATOTOBKE KBAIM(DHUIIMPOBAHHBIX pPa0OUMX, CIyXKaIUX W
CIIEHAINCTOB CPEIHETO 3BEHA.

[Iporpamma pazpabotana B coorBeTcTBUU ¢ TpeboBanusmMu ®I'OC cpegnero
oO1ero o0pa3oBaHus, YTBEPKICHHOTO MpUKa3oM MUHHCTEPCTBA OOpa3oBaHUS U
Hayku Poccuiickoit ®enepannu ot 17 mas 2012 roga Ne 413, npenbaBisieMbIX K
CTPYKTYpE, COJEPKaHHI0 M IUIAHUPYEMBIM pe3yjbTaTaM OCBOEHUS Yy4e€OHOTO
npeameTa « PU3HKay ¢ y4eToM IPUMEPHOM OCHOBHOM 00pa30BaTEIbHOMN MPOrpaMMBbl
cpeaHero oo6miero oOpa3zoBaHus (omo0peHa permieHueM ¢eaepaibHOro y4eOHo-
METOIMYECKOro OO0BEIMHEHUs MO 00IIeMy OOpa3OBaHMIO, MPOTOKOJ OT 28 UIOHS
2016 r. Ne 2/16-3) m mpuMepHOM MporpaMMbl 00IIe00pa30BaTEIBLHON yueOHOM
aucuuIuiiebl - «@usuka», asrop [mutpueBa B. ®., MockBa: H3parenbcTtBo
«Axanemus», 2015.

VYuebnsniii npenmer «Pdusznkay BXOJUT B COCTaB 00s3aTEIBLHON MpPEAMETHOMN
obnactu «EcrectBennbie Hayku» PI'OC cpennero oluiero ooOpa3oBaHus, IBISIETCS
coctaBHOM yacTeio [IIICC3 u n3yyaercs Ha yriayOJ€HHOM YPOBHE B LUKJIE OOLIUX
y4eOHBIX MPEAMETOB 00IIe00pa30BaTeIbHOW MOATOTOBKH. M3yueHue (GU3UKH Ha
yrayOJEeHHOM YPOBHE YUYUTHIBAET CHEIU(PUKY OCBAUBAEMOM CIIEIIUATLHOCTH.

Copaepxanue nporpammbl «DHU3MKay HAIIPABICHO HA TIOCTHKEHUE CIIETYIOIINX
neJen:

— OCBOEHUE 3HaHWH 0 QyHIAMEHTAIBHBIX (PM3UUECKUX 3aKOHAX U MTPUHIIUIIAX,
JIeXKaIMX B OCHOBE COBPEMEHHOM (DU3MUYECKOM KapTUHBI MUpPa; Hanbojee BaKHBIX
OTKPBITUSIX B 00JacCTH (PU3MKH, OKA3aBIIUX OMPEIEISIONIee BIUSHUE HA Pa3BUTHE
TEXHUKHU U TEXHOJIOTMH; METOJaX HAyYHOTO MO3HAHUS IPUPO/IBI;

— OBJIQJICHUE YMEHUSIMU MPOBOAUTH HAOIOICHNUS, TUIAHUPOBATH U BBITIOJIHATD
AKCIEPUMEHTHI, BBIABUTATh TMIIOTE3bl U CTPOUTH MOJIEIU, TPUMEHSTh MOJTYYEHHBIE
3HaHMS 110 (PU3uKe I O0BICHEHUS pa3HOOOPAa3HBIX (U3MUECKUX SIBICHUHN U CBOMCTB
BCILIECTB;  MPAKTUYECKH  HUCMOJb30BaTh  (U3UYECKHE  3HAHUA, OIICHUBATh
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU UH(pOpMAIUK;

— pa3BUTHE MMO3HABATEIIBHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM B TMpolecce MPUOOPETEHUST 3HAHMM M yMEHUM 10 (U3HKE C
WCIIOJIb30BAaHUEM  PA3JIMYHBIX HMCTOYHHUKOB HWH(MOpPMAIMU U  COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTUH;

— BOCMHTAaHHE YOEKICHHOCTH B BO3MOXKHOCTH TMO3HAHUS 3aKOHOB MPHUPOJIBI,
UCIIOb30BaHUsl JIOCTIDKEHUN (Qu3uku Ha Ojlaro pa3BUTHUSA  YEJIOBEUYECKOMH



OUBWIM3ALUH; HEOOXOJWMOCTH COTpPYJHMYECTBA B IPOLECCE COBMECTHOIO
BBIMOJIHEHMS 33a7a4, YBAXKUTEJIBHOIO OTHOIIEHUS K MHEHHUIO ONIOHEHTa IpU
00CYKIEHUH MPOOJIEM ECTECTBEHHOHAYUYHOTO COJIEPKaHuUs1; TOTOBHOCTH K MOPaJIbHO-
STUYECKOM  OLIEHKE  MWCIIONb30BaHMsSI ~ HAay4HbIX  JOCTWXKEHHWI,  4YyBCTBa
OTBETCTBEHHOCTH 32 3aLIUTy OKPY>KAIOIIEH Cpelbl;

— HCIIOJIb30BaHME TMPUOOPETEHHBIX 3HAHMUM W YMEHHH [UId peleHus
MPAaKTUYECKUX 3a7ad TOBCEAHEBHOM JKM3HH, oOecnedeHus 0e30MacHOCTH
COOCTBEHHOM  JKM3HH, PALMOHAIBHOTO  MIPUPOJONOJIL30BAaHUS M OXPaHBbI
OKpY’KaloIlled cpeibl U BO3MOXHOCTh NMPUMEHEHUS 3HAHUI NpU pEIIeHUU 3anad,
BO3HUKAIOILUX B MOCIENYIONIEN TPO(hecCnOHaIbHOMN e TENbHOCTH.

B pesynbraTte nzydyenust yueoHoro npeamMera « Pu3nka» Ha ypOBHE CPEIHETO
00111er0 00pa3o0BaHUA:

OO6yuaronuiics Ha 6a30BOM ypOBHE HAyUUTCSI:

— JEMOHCTPUPOBAaTh Ha MPHUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpPA, B PA3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOM ACSATEIBHOCTH JIOAEH;

— JIEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBSI3b MEXY (DPU3UKON U APYyrUMU
€CTECTBEHHBIMU HayKaMU;

— YCTaHABJIMBATh B3aUMOCBA3b €CTECTBEHHO-HAYYHbIX SIBIICHUN U IPUMEHSITh
OCHOBHBbIE (DU3MUECKUE MOJICIN JJISI UX ONMHCAHUS U OOBSICHEHUS;

— HUCIOJIb30BaTh HMH(POPMALMIO (PU3UYECKOIO COACPNKAHUSA NPHU PEIICHUH
y4eOHbIX, MPAKTUYECKUX, MPOEKTHBIX W MCCIEIOBATEIbCKUX 3a/ay, UHTErPUPYS
MH(POPMAIUIO U3 Pa3IMYHBIX UICTOYHUKOB U KPUTHUUECKH €€ OIICHUBAs;

— pa3nmuMyath W YMETh MCHOJb30BaTh B  y4eOHO-MCCIIEI0BATENbCKON
JESITeIbHOCTH METOJIbl HAyYHOTO MO3HaHus (HaOJIoJeHHEe, ONMCAaHUE, U3MEpPEHUE,
AKCIIEPUMEHT, BBIABM)KEHUE TUIIOTE3bl, MOJICTUPOBAHKUE U JIp.) U (DOPMBI HAYYHOTO
Mo3HaHus ((paKThbl, 3aKOHBI, TEOPHUH), IEMOHCTPUPYS HA IPUMEPAX UX POJIb U MECTO
B HAyYHOM IO3HAHUU;

— OPOBOJUTH TMpPSMbIE W KOCBEHHbIE HW3MEHEHUS (PU3NYECKUX BEIUYUH,
BBIOMpAss U3MEPUTEILHBIE PUOOPHI C Y4€TOM HEOOXOIUMOW TOYHOCTH U3MEPEHHI,
IUIAHUPOBATh XOJ M3MEPEHH, IOJy4aThb 3HAYEHUE H3MEPSEMON BEIMYHUHBI M
OLICHHMBATh OTHOCUTENIbHYIO MOTPEIIHOCTD MO 3a/laHHBIM (popMyJiam;

— NPOBOJUTH  MCCIENOBAHUS  3aBUCUMOCTEH  MEXIy  (PU3NYECKUMU
BEJIMYMHAMU: TPOBOJAUTH H3MEPEHHS] W OMNPEAENSITh Ha OCHOBE HCCIEIOBAHUS
3HAUYEHHE TMapaMeTpoB, XapaKTEepPU3YIOUIUMX JaHHYI0 3aBUCUMOCTb  MEXIy
BEJIMYMHAMMU, U JIeJaTh BBIBOJI C yYE€TOM MOTPEIIHOCTH U3MEPEHU;

— HCNOJB30BaTh [UJISl ONHUCAHHUS XapakTepa MpPOTEKaHUs (PUINUECKUX
MPOLECCOB (PU3NUECKHIE BETMYMHBI H IEMOHCTPUPOBATH B3aMOCBSI3b MEXAY HUMH;

— HCNOJB30BaTh [UIsl ONHCAHMS XapakTepa MpPOTEKaHUs (PU3UUECKUX
MPOLIECCOB (PU3UUECKHE 3aKOHBI C YIETOM T'PaHUI] UX TPUMEHUMOCTH;



— peliaTh KadeCTBEHHbIE 3a7aud (B TOM YHCIE€ © MEXKIPEIMETHOrO
XapakTepa): UCMOJb3Yysl MOJEIH, (PU3MUYECKHE BEIUYMHBI U 3aKOHBI, BHICTPAaUBATh
JIOTUYECKH BEPHYIO NEMOYKYy OOBSCHEHHUS (JI0Ka3aTeNbCTBA) MPEIJIOKEHHOTO B
3a/1a4e mpoiecca (SBJICHU);

— peuiaTh pacyeTHBIE 3a/laydl C SBHO 3a/JlaHHOM (U3MUYECKON MOJEJbIO: Ha
OCHOBE aHajlM3a YCIOBHUS 3aJaydl BBIACIATh (U3HUECKYI0 MOJENb, HAXOIUTh
¢dbu3uUecKre BEIMYUHBI M 3aKOHBI, HCOOXOAMMBIC U JOCTATOYHBIC IS €€ PEIICHHS,
IPOBOJUTH PACUETHI U MPOBEPATH MOJYUYECHHBIN PE3yJIbTaT;

— YYUTBHIBATh TPAHULIBI MPUMEHEHUS W3YUYEHHBIX (DPM3MYECKUX MOJIENeH Mpu
penieHn (GU3NYECKUX U MEXIPEIMETHBIX 3a/1a4;

— UCIOJIb30BaTh UHPOPMALIMIO U MPUMEHSTh 3HAHUSI O MPUHIIUIAX PaOOTHI U
OCHOBHBIX XapaKTEPHUCTUKAX U3YUCHHBIX MAIWH, MPUOOPOB U IPYTUX TEXHUICCKUX
YCTPOWCTB TSl PEIICHUS MPAKTHIECKUX, YIeOHO-MCCICTOBATENHCKAX M MPOCKTHBIX
3azay;

— HUCTOJB30BaTh 3HAHHA O (UINYECKUX OOBEKTaX U Ipoleccax B
IOBCEIHEBHOM JKM3HM s oOecriedeHuss O€30MacHOCTH NpU  OOpallleHuu C
npubopaMu M TEXHHUYECKUMHU YCTPOMCTBAMH, [JIsi COXPAHEHHSI 3JI0pPOBbS M
COONIOIGHUST HOPM DKOJIOTUYECKOTO IOBEACHUS B OKpyXaroumew cpene, s
IIPUHATHS PEIICHUHN B IIOBCETHEBHOM KU3HH.

OO6yuaronuiicst Ha 6a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUUTHCSI:

— TOHWMAaTh W OOBACHATH IEJIOCTHOCTh (PU3MUECKOW TEOPUH, pPa3IuvaTh
TPAHMIIBI €€ TPUMEHIUMOCTH U MECTO B PSIY APYTHX (DU3UICCKUX TCOPHH;

— BJAQJCTh NMPUEMaMHU TOCTPOCHUSI TEOPETUYECKUX JOKA3aTENbCTB, a TaKXKe
IPOTHO3UPOBAHMS OCOOCHHOCTEN MPOTEKAHUS (PU3NYECKUX SIBJICHUM U TIPOIIECCOB Ha
OCHOBE IMOJYYEHHBIX TEOPETUUECKHUX BBIBOJIOB U JIOKA3aTEIbCTB;

— XapakTepu30BaTh CHCTEMHYIO CBSI3b MEXIYy OCHOBOMOJAraromuMu
HAyYHBIMUA TIOHATHSIMH: TIPOCTPAHCTBO, BpeMs, Marepus (BEIECTBO, IIOJIE),
JIBYDKEHUE, CHITa, DHEPTHS;

— BBIIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIATAOIINX (DU3UICCKUX
3aKOHOMEPHOCTEHN 1 3aKOHOB;

— CaMOCTOSITENIbHO TUIAHUPOBAThH U TIPOBOJUTH (DU3UUECKUE IKCIIEPUMEHTHI,

— XapaKTepu30BaTh TJIOOATBHBIE TTPOOJIEMBI, CTOSIITUE TIEPET YETOBEUECTBOM:
DHEPTEeTUYECKHUE, CHIPHEBBIC, DKOJIOTHUYECKUE, — U POJb (DU3UKU B PEIICHUH THUX
npoOJieM;

— pemiaTth TPAaKTUKO-OPUCHTHPOBAHHBIC KAYECTBCHHBIE W  PACUCTHBIC
¢usnyeckue 3amaud C BBIOOPOM (PU3MUECKOW MOJETH, HCIOJB3Ys HECKOJIBKO
¢u3nuecKkux 3aKOHOB WM (OPMYJ, CBSI3BIBAIONINX W3BECTHBIC (PU3UUECKHE
BEJIMYHMHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBS3EH;

— OOBSACHATH MPUHIUIBI PAOOTHI U XAPAKTEPUCTHUKUA H3YYEHHBIX MAIIWH,
MPUOOPOB M TEXHUYECKUX YCTPOMCTB;



— OOBSACHATH YCJIOBHUS TpPUMEHEHHUs (U3UUYECKUX MOJeNied NpU pelIeHUuu
¢u3nueckux 3aja4, HaXOAUTh AJCKBATHYIO NPEAJIOKEHHOM 3ajade (PU3NYECKYIO
MOJIeIb, pa3peliaTth MpoOJeMy Kak Ha OCHOBE HMMEIOLIUXCS 3HAHUW, TaKk U TpH
MOMOIIM METOJIOB OLICHKHU.

OOyuaronuiics Ha yriIyOJ€HHOM YPOBHE HAYUUTCS:

— OOBSICHATH W aHAIM3UPOBATH POJb U MeCTO (PU3MKKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHUKH M
TE€XHOJIOTUH, B MPAKTUYECKON JEATEIIBHOCTH JIFOICH;

— XapaKTepu30BaTh B3aUMOCBSI3b MKy GU3UKOM U IPYTUMU €CTECTBEHHBIMU
HayKaMu;

— XapaKTEepu30BaTh CUCTEMHYIO CBSI3b MEXIY OCHOBOIOJArarolUMH
Hay4YHbIMU TOHATHUSAMH: MPOCTPAHCTBO, BpeMs, Marepus (BELIECTBO, IIOJIE),
JNBWKECHUE, CUIIA, DJHEPT U,

— NOHUMAaTh U OOBICHATH LIEJIIOCTHOCTh (PU3HUECKOW TEOpPUH, pPa3auvarh
IPaHUILIBI €€ TPUMEHUMOCTH U MECTO B PSIy APYTHX (PU3UUECKUX TEOPHUH;

— BJAJACTh NPHUEMaMHU NOCTPOEHUS TEOPETHUYECKHX JOKA3aTENIbCTB, a TAKXKE
IPOrHO3UPOBAHMSI OCOOEHHOCTEN MPOTEKAHUS (PU3UUECKUX SABJICHUH U IIPOLIECCOB Ha
OCHOBE ITOJyYEHHBIX TEOPETUYECKHUX BBIBOJOB U JOKA3aTEIbCTB;

— CaMOCTOATENIBHO KOHCTPYMPOBATh SKCIEPUMEHTAIBHBIE YCTAHOBKHU IS
MPOBEPKU BBIJIBUHYTHIX THIOTE3, PACCUUTHIBATH AOCOJIIOTHYIO U OTHOCUTEIBHYIO
IIOIPEIIHOCTH;

— CaMOCTOSTENIbHO TUIAHUPOBATh U IPOBOJAUTH (PU3UUECKUE IKCIIEPUMEHTHI;

— pelarbh NPAKTUKO-OPUEHTHPOBAHHBIE KAYECTBEHHBIE M  PAacUETHBIE
¢usznyeckue 3agauyd C ONOPOM KaK Ha U3BECTHblE (PU3MUECKHE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIEJH, TaK U Ha TEKCThI C U30BITOUYHON MH(pOpMaLIEH;

— OOBACHATH TpaHUIbl MPUMEHEHUS U3YyYEHHBIX (PU3NYECKUX MOJENEH IpH
peteHn PU3NYECKUX U MEXIPEIMETHBIX 3a/1a4;

— BBIIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOMOJATAIOIINX (PU3UUECKUX
3aKOHOMEPHOCTEW U 3aKOHOB;

— XapakTepu30BaTh I10OabHBIE MPOOIEMBI, CTOSAIIUE TIEPE]] YETOBEUECTBOM:
HHEPreTUUECKUE, ChIPbEBbIC, JKOJIOIMUYECKHE, U pOJib (PU3UKH B PELICHUU 3TUX
mpo0Jem;

— OOBSCHATH NPUHIUMBI PAOOTHl M XapaKTEPUCTUKU H3YUYECHHBIX MaIIHH,
npruOOPOB U TEXHUYECKUX YCTPOUCTB;

— OOBSACHATH YCJIOBHUS NpPUMEHEHUS (U3MUECKUX MOJIENel Mpu pelIeHUH
du3nuecKkux 3aja4, HaXOAUTh AJCKBATHYIO NPEIJIOKEHHOM 3aaade (PU3NYECKYIO
MOJIeb, paspeliarh NpodjieMy Kak Ha OCHOBE HMMEIOLIUXCS 3HAHWM, TaKk U TNpHU
ITIOMOIIY METOJOB OLICHKH.

OOyuaromuiics Ha YriIyOJIEHHOM YPOBHE MOJYYUT BO3MOKHOCTb HAyUYUTHCS:



— TPOBEPSATh HKCIEPUMEHTAILHBIMU CPEJICTBAMU BBIJIBUHYTHIE THUIIOTE3BI,
bopMynupyst 1eb HUCCIAEAOBAHHUS, Ha OCHOBE 3HAHHUS OCHOBOMOJArarouIuX
(bu3HUEeCKIX 3aKOHOMEPHOCTEH U 3aKOHOB;

— OMNKCHIBATh M AHAIM3UPOBATh MOJYYCHHYIO B pe3yjbTaTe IPOBEICHHBIX
(GU3HYECKUX dKCTIEPUMEHTOB HH(POPMAITHIO, OTIPENCISATH €€ JOCTOBEPHOCTD;

— TIOHUMAaTh U OOBSICHATH CHCTEMHYIO CBSI3b MEXIY OCHOBOIIOJIATAOIIMMHU
HAay4YHBIMU TOHSTHUSIMH: TIPOCTPAHCTBO, Bpems, Matepusi (BEIIECTBO, IOJE),
JIBUYKEHUE, CUIIA, SHEPTUS;

— pellath SKCIEPUMEHTaJIbHbIC, KAUeCTBEHHbICE U KOJIMYECTBEHHbBIC 3aJjauM
OJIMMITMAJTHOTO YPOBHSI CJIOKHOCTH, HCIIOJIBb3Yysl (DU3MYECKHUE 3aKOHBI, a TaKxKe
ypaBHEHUS, CBSA3BIBAIONINE (DU3HUUECKUE BEJIMUUHBI;

— aHAJIM3UPOBATh TPAHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BCeOOIIU XapakTep PyHAaMEHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTb UCIIOIb30BaHUs
YaCTHBIX 3aKOHOB,;

— (opMynupoBaTh U pellaTh HOBBIE 3aJa4M, BOZHUKAIOIIUE B XOJ€ Y4eOHO-
UCCIIE0BATEIBCKON U MPOEKTHOM JAESATEIbHOCTH;

— YCOBEpIIEHCTBOBATh MPUOOPHI U METOJBI HUCCIIEIOBAHNS B COOTBETCTBUU C
IMOCTABJICHHOM 3aJ1auci;

— HCIOJB30BaTh METOJbl MAaTEMAaTUYECKOTO MOJACIUPOBAHUS, B TOM YHCIIE
MPOCTEUIITNE CTATUCTUUECKUE METO/IbI 111 00pabOTKHU pe3yIbTaTOB AKCIIEPUMEHTA.

Il. INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O ITPEIMETA

OcBoenne coaepxaHus ydeOHoro mpeamera «®Pusnka» obOecrmeynBaeT
JOCTHKEHHUE CTyJIEHTAaMH CIEAYIONNX Pe3yJIbTATOB:

* JIUYHOCHHBIX:

4) chopMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAyKH W OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO HA JHAJIOTE
KyJIbTYp, @ TaKXKe Pa3IudyHbIX (HOPM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHUE CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHPE;

5) chopMuUpOBaHHOCTH OCHOB CaMOpPa3BUTHSI ¥ CAMOBOCIHMTAHHS B
COOTBETCTBHHM C OOIICYCIIOBCUYCCKUMH IICHHOCTIMHM M HJACalaMH T'PakIaHCKOTO
o0IIecTBa; TOTOBHOCTh W CIIOCOOHOCTH K CaMOCTOSITENBHON, TBOPYECKOW W
OTBETCTBEHHOU JIEATEILHOCTH;

7) HaBBIKM COTPYJAHHYECTBA CO CBEPCTHHKAMU, JETbMU MIIJIIIETO BO3pPACTa,
B3pOCIBIMA B 00pa3oBaTeNbHOW,  OOIIECTBEHHO  TOJIE3HOW,  y4eOHO-
MCCIIEI0BATENbCKOM, TPOSKTHOM U JPYTUX BUIAX JACSITEIBHOCTH;

9) TOTOBHOCTP M CHOCOOHOCTHP K O0Opa3oBaHWIO, B TOM YHCJE
camMo00pa3oBaHWI0, Ha TPOTSDKEHWH BCEH JKM3HHW; CO3HATEIBHOE OTHOIICHHE K



HEMpPEPHIBHOMY O0Opa30BaHUIO KaK YCJIOBHIO YCHEIIHOW MPOQPEecCCHOHAIBHON WU
0OIIIECTBEHHOM JESTENIbHOCTH;

10) acTeTnyeckoe OTHOIICHHE K MHUPY, BKJIIOYAsi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHUI;

13) oco3HaHHBIN BRIOOP Oymymiel mpodecCuu U BO3MOKHOCTEH peaan3aiuu
COOCTBEHHBIX JKU3HEHHBIX TJIAHOB; OTHOIICHHE K MPO(hecCHOHATBHOM e TENbHOCTH
KaK BO3MOXXHOCTH YYaCTHs B PEIICHUH JIUIHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX,
00IIIeHAITMOHATBHBIX MPOOJIEM;

14) copMUpOBaHHOCTH HKOJIOTHYECKOTO MBIIUICHUS, MOHUMAHUS BIUSHUS
COIMAJIbHO-D)KOHOMHYECKUX TPOLIECCOB HA COCTOSIHHE MPUPOTHOM M COLUATBHOU
Cpelibl; IPUOOPETEHHE OIbITa KOJIOTO-HANIPABICHHON e TEIbHOCTH;

* MemanpeoMemHubix:

1) yMeHHe CaMOCTOATEIBHO OMPENENTh IEeNN JESTEIbHOCTH W COCTaBIISAThH
IUTAaHBl  JIEATENBHOCTH; CaMOCTOSITEIBHO OCYIIECTBISATh, KOHTPOJIHPOBATh U
KOPPEKTUPOBATh JACSITENbHOCTD, HCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JIOCTHKEHUSI TIOCTABJICHHBIX 1EJIEH U pean3alliy TIaHOB JIESITeIbHOCTH; BRIOUPATh
YCHEIIHbIE CTPATETUN B PA3TUYHBIX CUTYaIIUSIX;

2) yMeHHUE NPOAYKTHUBHO OOIIATBCS U B3aUMOJICHCTBOBATH B IIpollecce
COBMECTHOM JIEeATEILHOCTH, YUUTHIBATh TIO3UITUHN IPYTUX YIACTHUKOB JICSITCIIBHOCTH,
3¢ PpeKkTUBHO pa3peniaTb KOHPIUKTHL;

3) BiaJcHUE HaBbIKAMHM I[103HABATEJIbHOM, Y4EOHO-UCCIEAOBATEILCKOU U
MPOEKTHOM JeATEIbHOCTH, HAaBBIKAMHM pa3pelieHusi NpoOsieM; CIIOCOOHOCTh U
TOTOBHOCThH K CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUYECKHUX 3aj1ad,
MPUMEHEHUIO Pa3TUYHBIX METOJIOB MTO3HAHNUS,

4) TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOATENIBbHON HWH(POPMAIMOHHO-
MO3HABATEIBHON [IeATEIbHOCTH, BIAJCHHE HABBIKAMU TOJYyYEHUS HEOOXOAMMOM
nH(OpMAITMU U3 CJIOBapeH pasHBIX THIOB, YMEHHUE OPUCHTUPOBATHCSA B PA3TUMIHBIX
HUCTOYHHMKAX WHGOpPMAIIMK, KPUTUYECKH OICHWBAaTh W  HHTEPIPETHPOBATH
nH(POPMAIINIO, TOTYYaEeMYI0 U3 Pa3INIHBIX HCTOYHUKOB;

9) BmameHue HaBbHIKAMH TIO3HABATENBLHON pedIeKCHUH KaK OCO3HAHUS
COBEpIIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX TPOIECCOB, HMX PE3yIbTaTOB H
OCHOBAHM, TPAHUIl CBOETO 3HAHWS W HE3HAHUS, HOBBIX IMMO3HABATEIIbHBIX 33/1a4 W
CPEICTB UX JOCTUKECHHUS.

* npeOMemHoix:

1) cdhopMuUpPOBaHHOCTH MPEACTABICHUNH O PpoOIM U MecTe (QU3UKU B
COBPEMEHHOM Hay4YHOW KapTUHE MHpA; MOHUMaHUE (UMUYECKON CYUIHOCTH
HaOMrogaeMbIX BO BeenenHoit siBneHuit; moHMMaHue poiu GU3nKu B (popMUpOBaHUH
Kpyro3opa u GyHKIIMOHATLHOW TPAMOTHOCTH YEJIOBEKA JIJISI PEIICHUS IPAKTUICCKUX
3azay;



2) BJIaJICHUE OCHOBOIIOJAratoIUMHU (U3MYECKUMHU  TIOHATHUSIMH,
3aKOHOMEPHOCTSIMHU, 3aKOHAMU U TEOPHUSIMHU; YBEPEHHOE IMO0JIb30BaHUE (PU3NUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOW;

3) BIajeHUE OCHOBHBIMU METOJAMHU HAyYHOTO MO3HAHUSA, UCIIOIb3YEMbIMHU B
busuke: HaOIIOIEHNE, OTIMCAHNE, M3MEPEHNE, IKCIIEPUMEHT; YMEHHsI 00pabaThiBaTh
pe3ynbTaThl M3MEPEHUN, OOHAPYXKUBATh 3aBUCUMOCTh MEXAY (GU3UICCKUMU
BEJIMYMHAMU, OOBSCHATD MOTYYCHHBIC PE3YIbTAThI U JEIaTh BHIBOIBI;

4) copMUPOBaAaHHOCTh YMEHHUS pelIaTh GU3NUECKUE 3a0a4H;

5) chopMupoBaHHOCTb YMEHHSI TPUMEHSTh TMOJYYCHHBbIC 3HAHUS IS
00BSCHEHUSI YCIOBHUI MPOTEKaHUsI PU3NUECKUX SIBIICHUN B IPUPOJE U JIJISl IPUHITHUS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

6) chopMUPOBAHHOCTH COOCTBEHHOM TO3UITUHU 10 OTHOIICHHIO K (pr3udecKoit
nH(popMaIuu, NoJIy4aeMoi 13 pa3HbIX HCTOUYHUKOB;

7) oBnaaeHue (CHOPMUPOBAHHOCTH MPEICTABICHUN) MpaBUIaMU 3alUCU
¢usnueckux Gopmyn penbepHO-ToueuHOM cucTteMbl 0003HaueHuid JI. bpaiins (s
CJICTIBIX U CIIA00BUIAIINX O0YUJAOIIHNXCS).

8) chopMHUPOBAHHOCTb CHUCTEMBI 3HAaHUW 00 O0O0mMX (QU3NIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSX, MPEACTaBICHUA O AEHCTBUM BO BceneHHOM
(bU3UYECKUX 3aKOHOB, OTKPBITHIX B 3¢MHBIX YCIIOBUSIX;

9) chbopMupOBaHHOCTH YMEHUS KCCIIEI0OBATh U aHATM3UPOBATH PA3HOOOpA3HbIE
(¢u3nueckue SBIEHUS U CBOWCTBA OOBEKTOB, OOBACHATH NPUHLMIBI PabOTHI H
XapaKTePUCTUKU MPUOOPOB U YCTPOUCTB, OOBACHSITH CBSI3b OCHOBHBIX KOCMHYECKUX
00BEKTOB C TeOPU3NUECKUMHU SIBJICHUSIMU;

10) BnajmeHue yMEHHSIMU BBIIBUTaTh THUIIOTE€3bl HA OCHOBE 3HAHUS
OCHOBOIIOJIAralMUX (DU3NIECKUX 3aKOHOMEPHOCTEH W 3aKOHOB, MPOBEPSITH HUX
AKCIIEPUMEHTAJILHBIMU CPEJICTBAMU, (DOPMYJIUPYS LI€JIb UCCIICIOBAHUS;

11) BnageHue MeETOJaMH CaMOCTOSITEILHOTO TIJIAHUPOBAHUS M TPOBEACHUS
(bU3UYECKUX AKCIEPUMEHTOB, OMUCAHMUS M aHAIM3a TMOJYYEHHOW H3MEPUTEILHOMN
nH(popMaIuu, onpeiesIeHHs JOCTOBEPHOCTHU MOJTYUYSHHOTO pe3yJibTaTa;

12) chopMUpPOBAHHOCTH YMEHHN MPOTHO3UPOBATh, AHAIU3UPOBATH U
OIICHUBAThH TOCJIC/ICTBUS OBITOBOW U MPOU3BOACTBEHHON ACATEIBHOCTU YEJIOBEKA,
CBSI3aHHOU C (PU3NYECKUMHU MPOIIECCaAMHU, C MO3HUIIHI KOJIOTUUECKONU OE30MaCHOCTH.

I1l. COAEP’)KAHUE YYEBHOI'O ITPEJJMETA

BBenenue

®duzrka — GyHIaMEHTAIbHASI HAyKa O TIPUPOJIC.

EcrecTBeHHOHAay4YHbId METOJ MO3HAHUSA, €ro0 BO3MOYKHOCTM UM TPAaHULbI
MPUMEHUMOCTH. OKCIEPUMEHT U TEOpUsl B TNPOILIECCE TMO3HAHUS MPUPOJBIL.
MonenupoBanue GU3NIECKUX SBICHUN U TIpoiieccoB. Poib dKcriepuMeHTa u TeOpuu
B ITpoliecce no3Hanus npupoasl. Pusnueckas BeanunHa. [lorpemnoctu usmepeHuin



dusnueckux BenuuuH. Gusnyeckre 3aKOHbI. ['paHuIbl IPUMEHUMOCTH (PU3HUECKUX
3akoHOB. [loHsiTHe O hu3MUecKoil kapTuHEe MUpa. 3HaueHUue GU3UKU MPU OCBOCHUU
npodeccuit CI1O u cnenumansHocteit CIIO.

1. MexaHunka

Kunematuka. Mexannueckoe asuxenue. [lepememenue. [Iyts. CkopocTb.
PaBHOMEpHOE mNpsAMOJIMHEMHOE  JBHKEHME. YCKOpeHue. PaBHomepeMeHHOe
npsiMoJinHelHoe nBrkeHrue. CBoOoIHOE najieHue. [IBuxkenue tena, OpoieHHOro noj
YTJIOM K TOPU30HTY. PaBHOMEPHOE IBUKEHUE 110 OKPYKHOCTH.

3axonbl mMexannku Hbrorona. IlepBriii 3akoH Herorona. Cuia. Macca.
Nmnynec. Bropoii 3akoH HptoToHa. OCHOBHOW 3aKOH KIIACCUYECKOM IUHAMHKHU.
Tpernii 3akoH HproTOHA. 3aKOH BCEMHUPHOTO TAroTeHUsS. ['paBUTAMOHHOE IMOJIE.
Cuna tspxectu. Bec. CriocoObl n3mepenus Macchl Tel. Cuiibl B MEXaHUKE.

3aKoHBI COXpaHeHHMsT B MeXaHMKe. 3aKOH COXPAaHEHHs HMITYJIbCA.
PeaktuBHoe nBmxenue. PabGora cwibl. PadoTa moTeHIUAIBLHBIX CHI. MOIIHOCTb.
Oneprus. Kunetnueckast sHeprusi. [loTeHunanbHas SHeprusi. 3aKOH COXpPaHEHHS
MEXaHU4YEeCKOU 3Hepruu. [IpuMeHenne 3akoHOB COXpaHeHus. Jemoncmpayuu

3aBUCHUMOCTH TPACKTOPHUH OT BEIOOpA CHCTEMBI OTCUeTa. BUIbl MEXaHHUECKOTO
JBUKEHUS.

3aBHUCHUMOCTbh YCKOPEHHMS TeJIa OT €ro MacChl U CHIIbI, IEUCTBYIOIEH Ha TEIIO.
CiioxeHune cuil.

PaBeHCTBO ¥ NPOTHMBOMOJIOKHOCTh HANpPAaBICHUS CUJ  JCUCTBUS U
IIPOTUBOICUCTBUSL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

Cuuibl TpeHUs.

HesecomocTs.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

2. OCHOBBI MOJICKYJISIPHOUW (PU3UKHU U TEPMOJIUHAMUKU

OcCHOBBI  MOJIEKYJISIPHO-KHUHETHYECKO Teopuu. MWMaeanbHbIH ras.
OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOW Teopuu. Pazmepbl m Mmacca
MoJieKyld M aToMoB. bpoyHoBckoe nBuxkenue. [uddysusa. Cunbl u sHEprus
MEXMOJIEKYJISIPHOT0 B3auMoAeicTBusl. CTpoeHue ra3000pa3HbIX, )KUJIKUX U TBEPABIX
Ten. CKOpOCTH ABUKEHUS MOJIEKYJI U MX u3Mmepenue. Mneanbnsiii ra3. /[aBienue raza.
OCHOBHOE ypaBHEHNE MOJIEKYJIIPHO-KMHETUYECKOW TEOPHH Ta30B. TeMnepaTypa u ee
U3MEpPEHHUE. I'azoBbIE 3aKOHBI. AOGCOTIOTHBIN HYJIb TEMIIEpaTyphl.
TepmoanHaMuueckas IIKaaa TEMIEPATyphl. Y pABHEHUE COCTOSHUS MEAJIbHOIO Ia3a.
MonsipHas razoBasi IOCTOSTHHAs.

OcHoBbI TepMoaHaMuki. OCHOBHBIE MOHSTUS U OllpeieeHus. BHyTpeHHss
SHEPrusi CUCTEMbl. BHyTpeHHss1 HEeprusi ujaeasbHOro raza. Pabora u Tersora Kak



dbopmbl Tiepenaun 3Hepruu. TemioeMKoCTb. Y AelbHAsl TEIJI0EMKOCTh. Y paBHEHHE
teroBoro OanaHca. IlepBoe Hawano TepMoauHAMUKH. AnnabaTHBIA Mpolecc.
[Tpunnun aerictBus TeroBoi mamuubl. KT/ TenmoBoro npurarens. Bropoe Hauano
TepMOAMHAMHKHU. TepMoauHamuyeckass IIKajga TemIepaTyp. XOJOJIWIIbHbIC
MamuHbl. TernoBele aBuratend. OxpaHa nIpUpOIbL.

CaoiictBa mapoB. Vcnapenne u xonzaeHcanus. HachlllleHHBI map U €ro
CBOMCTBa. AOCONIOTHAST W OTHOCHTENbHAs BJIAKHOCTH BO3AyXa. TOYKa pOCHI.
Kunenue. 3aBucuMoCTh TEMIIEPATY Pl KUIIEHUS OT JaBiieHus. [leperpersiii map u ero
UCIIOJIb30BaHUE B TEXHHUKE.

CaoiicTBa KUAKOCTeH. XapaKTEPUCTUKA >KUIAKOTO COCTOSHHS BEIECTBA.
[TOBEpXHOCTHBIN CION MKUIAKOCTH. DHEPIrUsl MOBEPXHOCTHOTO cios. SIBiIeHUs Ha
IPaHULE KUIKOCTH C TBEPABIM TeJIOM. KanuuisipHbIe ABICHUS.

CaoiicTBa TBepAbIX TeJ. XapaKTEpUCTHKA TBEPAOTO COCTOSIHUS BEIECTBA.
Ynpyrue cBoicTBa TBEpAbIX Ted. 3akoH ['yka. MexaHuyeckue CBOMCTBA TBEPIBIX
Tten. TemnoBoe pacmupeHne TBEPABIX Ted W KuUAkocTed. [lnaBrmenuwe w
KpUCTaJUIU3alus.

Jemoncmpayuu

JIBmxeHune OpoyHOBckuX yactul. Juddyzus.

W3meHeHne naBleHUS rasa ¢ U3MEHEHUEM TEMIIEPATyphbl MPU MOCTOSIHHOM
o0beMe. M3oTepmudeckuii 1 ©300apHbIN IPOLECCHI.

M3MeHeHne BHYTPEHHEW SHEPTUU TEJ PU COBEPIICHUH PaOOTHI.

Kurienue BoJibI ITpy MOHUKEHHOM J1aBJICHHH.

[IcuxpoMeTp u TUTPOMETD.

SBneHUs TOBEPXHOCTHOTO HATSXKEHUS U cMadnBaHus. Kpucrtamisl, aMopdHbIe
BEILIECTBA, )KUIKOKPUCTAIUINYECKUE TeENA.

3. DaeKTpoAMHAMUKA

JJIeKTPpUUYeCKoe MoJie. DICKTPUUECKUE 3apsabpl. 3aKOH COXpPAaHECHUS 3apsija.
3akoH Kynona. Onekrpuueckoe mnone. HampspKeHHOCTh 3JIEKTPUYECKOrO IMOJIS.
[lpunnun cynepno3unuu  mosieid. PaboTa cui  2IEKTPOCTaTHUECKOTO  MOJIS.
[Torenunan. Pa3HOCTh MOTEHIMATOB. DKBUIIOTEHUIHAJIbHBIE MOBEPXHOCTH. CBA3b
MEXK]ly HaMpPSHKEHHOCThIO W PA3HOCTHIO MOTEHIHAIOB 3JIEKTPUYECKOTO TOJIS.
JnanekTpuky B 3nekTpudeckoM mnodie. Honspusanus qusnektpukos. [IpoBogHUKH B
anekTpuueckom nosie. Konnencaropsl. CoenuHeHHE KOHAEHCATOPOB B Oarapero.
DHeprus 3apsHKEHHOT0 KOHASHCATOPa. DHEPIHsl AIEKTPUUECKOTO MOJIS.

3aKoHBI MOCTOSTHHOIO TOKA. Y CJIOBUS, HEOOXOUMBIE 11 BOSHUKHOBEHUSI U
MOJIJICPKAHMS DJIEKTPHUUECKOro Toka. Cuia Toka M IJIOTHOCTh TOKa. 3akoH Oma s
yuactka nermu 6e3 DOJIC. 3aBUCUMOCTH AJIEKTPUYECKOTO COMPOTUBICHUS OT
Marepuala, JJIMHbBl U IUJIOMIAIA MONEPEYHOr0 CEYEHUsl MPOBOJAHUKA. 3aBUCUMOCTh
AIEKTPUUECKOTO CONPOTHUBJICHUS MPOBOJHUKOB OT TEMIIEPATYPHI.
DNEKTPOJBMXKYILAss CUJAa HCTOYHMKA ToKa. 3akoH Oma [ TOJIHOW ILENu.



Coeaunenue npoBOAHUKOB. COENMHEHHE WCTOUYHUKOB DJICKTPUUECKOW DHEPrUU B
Oatapero. 3akoH Jlxoyns—IJlenna. PaGota ¥ MOIIHOCTH 3JEKTPUUECKOTO TOKA.
TemnoBoe nelicTBUE TOKA.

DJIeKTPUYeCKHd TOK B MOJynpoBoaHUKaX. COOCTBEHHass IPOBOJAMMOCTH
MOJTYyITPOBOTHUKOB. [10yIIpOBOTHUKOBBIEC IPUOOPHI.

MarnuTHOe moJie. BekTOp WMHAYKUMM MArHUTHOrO mnoiyid. /[lenctBue
MarHUTHOTO TMOJii Ha MPSMOJUHEWHBIA MPOBOJAHUK C TOKOM. 3aKOH Awmiiepa.
B3aumoneiicTBrue TokoB. MarHUTHBIN MOTOK. PaboTa 1o nepemenieHro mpoBOIHUKA
C TOKOM B MarHMTHOM I1oJie. J[efiCTBME MarHWTHOTO IOJIA Ha JABMXKYLIUMCS 3aps.
Cuna Jlopenna. OnipeniesieHue yaeIbHOTO 3apsaa. Y CKOPUTEIU 3apsiKEHHBIX YaCTHUII.

JJIEKTPOMATHUTHAST MHAYKIUA. DJICKTPOMAarHUTHAsE MHAYKIUA. Buxpeoe
anekTpudeckoe nojie. CaMOMHAYKIUS. DHEPTUSl MATHUTHOTO TOJIS.

Hemoncmpayuu

B3anmonenictBue 3apsoKeHHBIX Tell. [IpOBOJHHMKM B DIEKTPUYECKOM IIOJIE.
JvaneKTpuKy B 5ieKTpruueckoM mnosie. KonaeHncartopsr.

TemnoBoe NENCTBUE NEKTPUUECKOTO TOKA.

CoOcTBeHHAas U MMPUMECHAs MTPOBOAMMOCTD TTOIYIIPOBOIHUKOB.

[TomynpOBOAHUKOBBIN JTHO/I.

Tpanzucrop.

OmnsIT Dpcrena.

B3aumopelicTBre NMpOBOJIHUKOB ¢ TOKaMU. OTKJIOHEHHUE 3JIEKTPOHHOIO ITy4YKa
MarHUTHBIM TIOJIEM. DJIEKTPOJBHUTATENb. DJIEKTPOU3IMEPUTEIbHbIC MPUOOPHI.
OnexkTpoMaruuTHast MHAyKIusA. OnbiTel Gapajest.

3aBucumocth J/JIC caMOMHAYKIHUHU OT CKOPOCTHM H3MEHEHHUS CUJIbI TOKa U
WHIYKTUBHOCTH MPOBOIHUKA.

Pabota snexrporeneparopa. Tpanchopmarop.

4. KonebaHus 1 BOJIHBI

Mexannueckue kosedanusi. KomebarenbHoe nBmwkenue. ['apmonHnueckue
kosnebanus. CBoOOAHBIE MexaHMuyeckue KoseOaHus. JIuHeliHble MeXaHMYeCKHe
KosiebaTesbHble cucTeMbl. [IpeBpalienue sHepruu npu KojaedareaIbHOM JIBUKEHUH.
CBoOoHbBIE 3aTyXaroIIMe MEXaHUYECKHE KoJieOaHus. BbIHYK/IEHHbIE MEXaHUUYECKHE
KOJIeOaHMUs.

Yupyrue BoJHbl. [lonepeynbie M NpPOAOIBHBIE BOJIHBL. XapaKTEPUCTUKU
BOJIHBI. YpaBHEHHE IJIOCKOM Oeryuieir BonHbl. MHTEpdepenunst BoaH. Ilonarue o
AU(PPAKIIK BOJIH. 3BYKOBBIE BOJIHBI. YJIBTPA3BYK U €r0 IPUMEHEHHE.

DJIEKTPOMATHUTHbIE  KoJieOaHuss.  CBoOOAHBICE  DJIEKTPOMATHUTHBIE
koneOanus. IlpeBpamienue sHepruu B KojeOaTeIbHOM KOHType. 3aTyXarolue
ANIEKTPOMATrHUTHBIE KoyieOaHusA. ['eHeparop He3aTyXalolUX 3JIEKTPOMArHUTHBIX
KojeOanuil. BbIHYXJIEHHbIE dJeKTpuueckue KoseOanusa. llepemeHHBId TOK.
I'enepaTop mnepeMeHHOro TOKa. EMKOCTHO€ M HMHAYKTUBHOE CONPOTHBIIEHUS



nepeMEeHHOro Toka. 3akoH Oma 7151 3JIeKTPUYECKOH LIenu nepeMeHHoro Toka. Pabora
U MOIIHOCTh IepeMeHHOro Toka. ['eHeparopbl Toka. Tpancpopmaropsl. Toku
BbICOKOM yacToThl. [lomydenue, nepeaada v pacrpeieI€HUE dIEKTPOIHEPTUU.

DJIEKTPOMATHUTHbIE BOJIHBbI. JJCKTPOMArHUTHOE MOJ€ KaK OCOOBIM BHU
MaTepuu. DNEKTpoOMarHuTHeie BosHbI. Bubparop ['epria. OTKpBITHIN KoeOaTeIbHbIN
KoHTYp. M300peTenue paguo A. C. [lonoseim. [Tonsitue o paguocsszu. [Ipumenenue
ANIEKTPOMATrHUTHBIX BOJIH.

Jemoncmpayuu

CBoOo/IHbIE U BBIHYXKJCHHbIE MEXaHUUYECKHe Kojiebanus. Pe3oHaHc.

OOpaszoBaHue M pacnpocTpaHeHHe ynpyrux BojH. Yactora koneGaHuili u
BbICOTa TOHA 3BYKa. CBOOOIHBIE AJIEKTPOMArHUTHbIE Kojebanus. Ocuusuiorpamma
nepeMeHHoro Toka. Konaencatop B 1enm nepeMeHHoOro Toka. Karymka
MHYKTUBHOCTH B LIENU IEPEMEHHOI0 TOKa. M31TydeHne u npueM 3JeKTpOMarHuTHBIX
BOJIH. PamnocBs3p.

5. Onrtuka

IIpupoaga cBera. CKOpoCTh pacHpOCTPAHEHUS! CBETA. 3AKOHBI OTPAXKECHHS U
npenomiieHus cseta. [lonHoe orpakenue. JIuH3bl. 1'71a3 Kak onTuyeckas CUCTEMA.
OnTtuyeckue npudOpHI.

BosHoBbie cBolicTBa cBera. WHrepdepenuuss cBera. KorepeHTHOCTH
CBETOBBIX Jydeil. HTepdepenius B TOoHKUX MmieHKax. [10J0Chl paBHOUM TOJIIHHBL.
Konsua Hetotona. Mcnonb3oBanue nutepdepeHiuu B Hayke U TexHuke. Judpakims
ceera. [ludpakuus Ha mienu B mapavielbHBIX Jydax. JudpaxkinuoHHas pemierka.
[Tonsitue o romorpaduu. Ilonspuzarus momnepeyHsix BoyiH. [lonspusarus cpera.
JBoiiHoe iyuenpeniomiienue. llomspounsl. [ducnepcus cBera. Buabsl cnekTpos.
Crnextpsbl ucnnyckanusi. CeKTpbl IOTJIONICHUs. Y IbTpaduoIeToBOE U HHPpaKpacHoe
n3nydyeHus. PentrenoBckue nyuyun. Mx nmpupoa u cBOMCTBA.

Hemoncmpauuu

3aKOHBI OTPAKEHUS U NPENOMIICHHS cBeTa. [loHOE BHYTpEHHEE OTpakKeHUE.
Ontuyeckue npubopel. UuTepdepenmus cera. Judpakmus cBera. [lomspuzamms
CBETA.

[lonyuyeHne ciekTpa ¢ MOMOLIBIO IPU3MBI.

[Tomy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEIIETKH.

CnexTpocCKoI.

6. DJIeMEHTbI KBaHTOBOW (pU3MKH

KBanroBass onrtuka. KBantoBas rumnore3a I[lnanka. ®@orTonbl. BHemnHuin
doTosnexTpuaeckuit a¢pdext. Buyrpennuii porodddext. Tumbl GoTorneMeHTOB.

du3uka atoma. Pa3BuTue B3IJs/10B Ha CTPOCHHUE BEMIECTBA. 3AKOHOMEPHOCTH
B aTOMHBIX CHEKTpax Boaopona. Axepnas momens aroma. OmbiTel D. Pesepdopna.
Mopuenb atoma Bogopoja o H. bopy. KBanToBbie renepaTopsi.



du3zuka aToOMHOro sapa. FEcTecTBeHHass pajMOaKTUBHOCTh. 3aKOH
paauoakTUBHOTO pacranga. CrocoObl HAONIOACHUS W PErUCTpalluu 3apsKEHHBIX
gactull. DPdexkt BaBumoBa — UYepenkoa. CtpoeHue atroMHoro sjpa. Jledekr
MAacCChl, DHEpPrusl CBSI3M M YCTOMYMBOCTh ATOMHBIX SJEp. SIJIEpHBIE PEaKIUH.
UckyccTBeHHass paanoakTUBHOCTh. JlemeHue Tsokensix saep. lLlenmnas smepHas
peakuus. Ynopasiusemas nenHas peakuus. SnepHeii  peakrtop. llomydyenwme
PaJIHOAKTUBHBIX HM30TOIIOB W UX TMPUMEHEHUE. bDHOJOrMYecKoe JIeMCTBHE
PaIMOAKTUBHBIX U3JIYUYCHUH. DJIIEMEHTAPHBIC YACTHUIIBI.

Jemoncmpayuu

dotorddekr.

JluneiiuaTbie CIIEKTPHI pa3IMUHbBIX BellecTB. M3nyueHue nazepa (KBaHTOBOTO
reHepaTopa). C4eTUNK MOHU3UPYIOIINX U3TyUCHUH.

[Ipumepnbie TeMbl pedepaToB (IO0KIAI0B), UHANBUIYAIbHBIX IPOEKTOB

— Aunekcanap ['puropbeBud CTOJIETOB — PYCCKHUI (PUBHK.

— Axnekcanap Crenanoud [1onoB — pycckuii yueHblil, n300peTaTeib pajauo.

— AJbTepHAaTUBHAs SHEPIEeTHKA.

— AKyCTHYECKHE CBOMCTBA NOJYIIPOBOJHUKOB.

— Anape Mapu Amriiep — OCHOBOIIOJIOKHUK JIEKTPOJANHAMUKH.

— ACHHXPOHHBIN JIBUTATEIIb.

— AcTtepounsl.

— ACTpOHOMMUS HAaIlIUX JHEU.

— ArtomHas ¢usuka. M3otomnsl. [IpumeHenne painoakTUBHBIX H30TOIOB.

— beckoHTaKkTHBIE METOABI KOHTPOJIS TEMITEPATYPHI.

— bunossipHbIe TPaH3UCTOPHI.

— bopuc CemenoBuu SAxobu — pu3uk u u300peTaTeb.

— Benuuaiimme oTKpbITUS (PUUKH.

— Buapl 3J€KTpUUECKUX pas3psiioB. DJIEKTPUUECKUE pa3psbl Ha CIIyxOe
YEJI0BEKA.

— Bnusnue nedextoB Ha pU3MUECKUE CBOMCTBA KPUCTAIIOB.

— Bcenennas u TemHast MmaTepusl.

— T'anmuneo ['anunenn — OCHOBATENb TOYHOIO €CTECTBO3HAHUS.

— Tonorpadwus u ee npumeHeHue.

— JBW)KCHUE TeJla IEPEMEHHOM MAcCChI.

— Judpakius B Hamiei xu3Hu.

— JKunkue KpucTasibl.

— 3akonbl Kupxroda ajis 37eKTpUIeCcKOM er.

— 3aKOHBI COXpaHEHUS B MEXaHUKE.

— 3HadeHue OTKphITUH [ anues.

— Urops BacunbeBuuy KypuaroB — ¢usuk, oprannzarop aTOMHONW HAyKu H
TEXHUKH.



— Hcaak HploTOH — co3narenb Ki1accuueckoil Gu3ukH.

— Hcnonp30BaHuE AIEKTPOIHEPTUH B TPAHCIIOPTE.

— Knaccudukainus u XxapakTepUCTUKU dJIEMEHTAPHBIX YaCTHIL.

— KoHCcTpyKIIMOHHAsi TPOYHOCTh MaTEpHala U €€ CBA3b CO CTPYKTYPOH.

— KoHCTpyK1us 1 BUIbI 1a3€POB.

— Kpuosnektponuka (MUKPOIJIEKTPOHUKA U XOJIO).

— JlazepHbl€ TEXHOIOTHH U UX UCIIOJIb30BAHUE.

— Jleonapno n1a Bunuu — y4yeHbId U n300peTarTerb.

— MaruutHble u3MepeHus (MPUHIMUIIBI TOCTPOEHUS MPUOOPOB, CIOCOOBI
U3MEPEHUS MATHUTHOTO TOTOKA, MATHUTHOW UHIYKIIUH).

— Maiikn dapajneit — co3gaTenab yUeHHUs: 00 3JIEKTPOMArHUTHOM TOJIe.

— Makc [Lnank.

— MeToa MEUEeHBIX aTOMOB.

— MeToabpl HAOMIOAEHUS UM PErUCTpalluy PaJUOAKTUBHBIX H3JIYYEHUU U
YacCTHII.

— Mertobl onpeiesieHus IIIOTHOCTH.

— Muxaun BacunseBud JIOMOHOCOB — y4€HBIN SHLIMKIIONEINUCT.

— Mopaenu aroma. OnsiT Pezepdopra.

— MonekyIsipHO-KMHETUYECKAs TEOPUS UJICATbHBIX T'a30B.

— MouHHs — ra3oBbIi pa3psia B IPUPOIHBIX YCIOBUSAX.

— HanoTexHosoruss — MeXIUCHUILUIMHAPHAS 007acTh (yHIAaMEHTAJIBHOU U
MIPUKJIAHON HAYKU U TEXHUKH.

— Huxomna Tecna: )xu3Hb U HEOOBIYAITHBIE OTKPBITHSI.

— Hukonai Konepauk — co3garesb reJuoneHTPUYECKON CUCTEMbBI MUPA.

— Hunbsc bop — oauH 13 co3ngaTesneii COBpeMEHHOU (PU3HKHU.

— Hyxneocunres Bo BeeneHHoi.

— OObsacHeHHe POTOCUHTE3A C TOUKH 3pEHUS (PUBHKHU.

— Onruveckue ABICHUS B IPUPOJIE.

— OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXIPOBOAUMOCTH.

— IlepemMeHHBIN JIEKTPUUECKUN TOK U €T0 IPUMEHEHHUE.

— Ilma3Ma — yeTBepTOE COCTOSIHUE BEILIECTBA.

— IInanetsr CoTHEYHOI CUCTEMBL.

— IlonynpOBOAHUKOBBIE TATYMKHA TEMIIEPATYPHL.

— IIpumMeHeHne KUJIKUX KPUCTAIUIOB B MPOMBIILICHHOCTH.

— IlpuMeHeHue AIepHbIX PEaKTOPOB.

— Ilpupona peppomaruerusma.

— TIpo6yieMbl SKOOTHH, CBSI3aHHBIC C UCTIOJIb30BAHUEM TETUIOBBIX MAIIIHH.

— IIpousBoacTBo, nepegaya v UCHOJIb30BAHUE SJIEKTPOIHEPTUH.

— IIpoucxoxnenue CoJIHEUHON CUCTEMBI.

— IIpe3onnexTpudeckuii 3P GHeKT ero NpuMeHEHHE.

— Pa3Butue cpeacTB CBA3U U PAIHO.



— PeakTuBHBIE BUTATEIN U OCHOBBI Pa0OTHI TEIUIOBOI MAIlIUHBI.

— PenukroBoe n3myueHue.

— Penrtrenosckue nyuu. Mcropus otkpsiTus. [Ipumenenue.

— Poxnenue u 3BoIOLUS 3BE3 .

— Poap K. O. IHOAKOBCKOTO B pa3BUTUU KOCMOHABTUKH.

— CBeT — 3JIeKTpOMAarHuTHas BOJIHA.

— Cepreii [1aBnoBuu KoposneB — KOHCTPYKTOpP M OpraHU3aTop MPOU3BOJICTBA

paKeTHO-KOCMH‘IeCKOﬁ TCXHUKMU.

— Cwuiibl TpeHUA.

— CoBpemMeHHas CIlyTHUKOBAs CBSI3b.

— CoBpeMeHHas (pu3znyecKas KapTHHA MUpa.

— CoBpeMEHHBIE CPEACTBA CBA3H.

— ConHue — MCTOYHHUK KU3HU Ha 3eMIIE.

— TpanchopmaTopsl.

— YbpTpa3ByK (MOJIy4YeHUE, CBOICTBA, IPUMEHEHHE).

— YpaBisieMblil TEPMOSIIEPHBIA CUHTES.

— YckopuTenu 3apsKEHHBIX YaCTHII.

— ®usuka u My3bIKa.

— @u3nyecKue CBOMCTBa aTMOCheEpHI.

— DOTOAJIEMEHTBL.

— ®otosrddekt. [Ipumenenue aBnenns Gorordpdexra.

— Xanc Kpuctnan Opcren — OCHOBONOJIOKHUK 3JIEKTPOMArHETU3MA.
— YepHbi€ ABIPHL.

— IIIkana 3JIeKTpOMarHUTHBIX BOJIH.

— DKOoJIOTHYecKue NpoOIeMbl U BO3MOKHBIE ITyTH UX PELICHHUS.
— DJEeKTPOHHAs MPOBOJAUMOCTb METaIOB. CBEPXIPOBOIUMOCTb.
— Omunuit Xpuctuanosud JIeHr — pycckuii pu3uk.

. TEMATHUYECKOE INTAHUPOBAHUE C YKA3ZAHUEM KOJIMYECTBA

YACOB, OTBOJUMBIX JIJ11 OCBOEHU S KAXJIOM TEMbI

[Ipun peanuzanmu cojepxaHusi oOlIe00pa3oBaTeIbHON y4eOHOTO TpeaMera

«Duzuka» B mpegenax ocBoenuss OIIOII CIIO na 6a3ze OCHOBHOro OOIIETO

oOpasoBanusi ¢ moydeHueMm cpennero oomero oopazoBanusi (IIIICC3) yueOnas

Harpy3ka oOy4aroIIuxcsi COCTaBJISIeT:



BHI[ yqe6H0ﬁ pa6OTBI O0BeM

4acoB

O0beM yyeOHOV TUCHUILINHBI (BCET0) 221

AynuTopHas yyeOHasi Harpy3ka ody4yawuierocs (Bcero)

B TOM YMCIJIE: 147
TEOPETHUCCKHUE 3aHATUS 65
MIPAKTUYECKUEC 3aHATHUS (UKCUpyemcs npu Haiuduu) 66
J1a00paTOPHBIE 3aHATHUS (VKA3bI8AEMCA NPU HATUYUU) 16

KOHCYJIbTALUM (NPUNUCBIBAIOMCS NPU HATUYULL)

IPOMEXKYTOUHAs aTTecTalus 10 Y4yeOHOM JUCHUILIMHE B
dbopme nuddepeHIUPOBAHHOIO 3aUeTa

CamocrosiTesibHasi padoTa 00ydaroierocsi (Bcero) 74




TemaTnueckoe MNJIAHUPOBAHUE

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuaJia, Jad0paTopHble pad0Thl M MPAKTHYECKUE 3aAHATHS, CAMOCTOSITE/IbHAS Oone
pa3aeiioB U TeM pabora o0yuaommxcs M
4acoB
1 2 3
BBenenne 2
1. | ®u3uka — pyHaaMeHTAIbHAS HAYKa 0 MPHpPOJe. 2
DKCIepUMEHT U TEOpHUs B IPOIIecce MO3HAHUS PUPOIbl. MoenupoBanue (pu3nyecKux sSBICHUN U IPOIIECCOB.
Poutb sxciepuMenTa 1 TeOpHuH B Ipoliecce no3Hanus npupoasl. duszndeckas BenuuuHa. [lorpemnoctu
u3MepeHuil pusnueckux BennyuH. Gu3nyeckue 3aKoHbl. [ paHuIbl IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TonsiTHE O QpuU3MUECKO KapTUHE MHUpa. 3HaYeHHE PU3UKHU pH ocBoeHuH npodeccuii CITIO u cienmanbHOCTEH
CIIO.
CamocrosiTesibHas padoTa 00y4YalIUXCH: 1
1. Vwuensi - pusuk. M3o6perarens. Hayanoe oTkpeiTue . 1
Pazpen 1. Mexanuka
Tema 1.1. OcHOBBI Cojaep:xanue yueOHOro MaTepuaJa 14
KHHEMaTHKH 1 | Mexanunueckoe asmxenue. Ilepememenue. I1yts. Ckopocts. PaBHOMEpHOE NpsAMOIMHENHOE JBUKEHUE. 2
2 | Yckopenue. PaBHonepeMeHHOe npsiMoanHelHoe ABrkeHre. CBOOOIHOE Ma/IeHue. 1
3 | JiBmwxkenue Tena, OpPOIIEHHOTO IMOJT YIJIOM K TOPH30HTY. PaBHOMEpHOE ABIKEHHE 10 OKPYKHOCTH. 1
4 | Pemenue 3anay Ha Temy «KuHematuka» 8
CamocTosiTesibHas padoTa 00y4YaroIuXCs: 2
1. BekTopHbIE BEIMUHUHBI 2
Tema 1.2. OcHOBBI Coaepixkanue yueOHOro MaTepuaJa 14
AHHAMMKH. 1 | Ilepssrii 3akoH HetoTona. Cuna. Macca. Umnynbce. Bropoit 3akoH HetoToHa. OCHOBHOI 3aKOH KJ1aCCHYECKOM 2
JMHAMUKH.
2 | Tperuii 3akoH HeroToHa. 2
3aKOH BCEMUPHOT'0 TAroTeHHs. | paBUTallnOHHOE TOJIE.
3 | Cuna tsoxectu. Bec. CriocoObr m3mepenust Macchl Tell. CHIbl B MEXaHHKE. 1
4 | Pemenue 3amay Ha Temy: «3akoHbl HptoTOHA. CHITBI B MEXAHHUKE 9
JlaGopaTopHble paboThI
1. MccnenoBanue ABMKEHUSI TeJIa O] ISHCTBUEM MOCTOSSHHON CHJIBI. 2
CamocrosiTesibHast paboTa 00y4arOIIMXCs: 6
1. Cuiisl B IpUpOJIE. 2
2. 30510TOE TPABHUII0 MEXaHUKHU 2




3. Cwuubl Tpennsi. HeBecomocTs.

Tema 1.3. 3akoHbl Conep:xaHue y4eOHOro MaTepuaja 14
cOXpaHeHMsd B 1 | 3akoH coxpaHeHus umnyibca. PeakTuBHOE ABUKEHHUE. 1
MEXaHuKe. 2 Pabora cuiisl. PaboTta noreHnnaabHbiX cril. MOIIHOCTE. 1
3 | Oueprus. Kunernueckas sueprus. [loTeHuunanbHas 3Heprusi. 1
4 | 3akoH coxpaHeHHs] MexaHn4ecKol sHepruu. IlpuMeHeHrne 3aKOHOB COXpaHEeHHUS. 1
5 | Pemenue 3anau Ha TeMy «3aKOHBI COXPAaHEHMSI B MEXAHUKE» 2
JlaboparopHbie padoThbI:
1. WM3yuenue 3aKoHA COXpaHEHMS UMITYJIbCA U PEAKTUBHOIO JBUKECHHUS.
2. CoxpaHeHHEe MEXaHMUYECKOW SHEPTUU NPH JIBUKEHUU TeJa O] ISHCTBUEM CHJI TSDKECTH U YIPYTOCTH. 2
CamocTosiTesibHas padoTa 00y4YalOIUXC: 4
1. PeaxtuBHOE NBUKECHUE. 2
2. CroxxeHue cui 2
KonTposabHasi padora no pasgeny «MexaHuka» 2
Paznen 2. MoJiekyasipuas ¢pusuka. Tepmoannamuka. 32
Tema 2.1. Conep:xanue yueOHOro MaTepuaJia 6
Mouexyasipao- 1 | OcHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKON Teopuu. Pasmepbl 1 Macca MOJIEKYJ U aTOMOB. 2
KHMHETHYECKOE bpoynosckoe neuxenue. duddysus.
CTpocHHE BelleCTBA. Cunel 1 SHEPIUsl MEKMOJIEKYIISIPHOTO B3auMoielcTBrsA. CTpoeHne ra3000pa3HbIX, KUJKUX U TBEPABIX TEIl.
Cxopoctu IBMKEHHS MOJIEKYN U UX U3MepeHue. MneansHblii ra3. /laBiaenue raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON TEOpPUH ra3oB.
2 | Temneparypa u ee u3mepenue. ['a30Bble 3ak0HBI. AGCOIIOTHBIN HYJIb TeMIlepaTypsl. TepMoanHaMuuecKas 2
HIKaJIa TEMIEPATypbl. YpaBHEHHE COCTOSHUS WCAIbHOTO ra3a. MossipHas ra30Basi HOCTOsTHHASL.
CamocrosiTesibHas padoTa 00y4alOIIMXCH: 2
1. JIsmxenue OpoyHoBckuX yactuil. Juddysus. 2
Tema2.2.ArperaTHsl Coaepixkanue yueOHOro MaTepuaJa 18
€ COCTOSTHMS 1 1 | CeoiicTBa napos. Vcnapenue u konaencauus. Hacelennslii nap u ero csoiicta. AOCoNtOTHAS U 2
(asoBbIe mepexonbI. OTHOCHUTEIIbHAS BIaXKHOCTb Bo3ayxa. Touka pocsl. Kunenue. 3aBUCUMOCTD TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS.
ITeperpeTsiil nap M €ro UCHOJIb30BAHUE B TEXHUKE.
2 | CaoiicTBa KuAKOCTel. XapaKTepUCTUKA )KUJKOTO COCTOSIHUA BelecTBa. [IoBepXHOCTHBIH CI0M KUAKOCTH. 2
DHeprus MOBEPXHOCTHOTO CJI0sl. SIBJI€HUs Ha TpaHUIIE )KUJKOCTH C TBEPIbIM TejaoM. KanusuispHele sBIEHUS.
3 | CeoiicTBa TBepAbIX Tes. XapaKTepUCTUKA TBEPAOI0 COCTOSHUS BellleCTBA. YIPYrue CBOWCTBA TBEP/ABIX Tell. 2
3axoH ['yka. Mexannueckue cBoWcTBa TBEpIbIX Tell. TemnoBoe paciinpeHre TBEPAbIX Tel U KHUAKOCTEH.
[InaBneHue M KpUCTAJUIM3ALIUS.
JlaGopaTopHble padoThbI: 4




1.1i3mepenune BIa)KHOCTH BO3yXa. Mi3MepeHne moBepXHOCTHOTO HATSKEHUS KUJIKOCTH.

2. HabmoneHnue pocta KpUCTaIOB U3 PacTBOpA.

CamocrosiTesibHas padoTa 00y4aOIIMXC:

1. TlcuxpomeTrp u rurpomerp. SIBIeHus MOBEPXHOCTHOTO HATSHKEHHS M CMauNBaHUS
2. Kpucramibl, amop@HbIe BelecTBa, JKUAKOKPUCTAIUNINIECKUE TeTIa.

Tema 2.3. OcHOBBI

Conep:kanue y4eOHOTro MaTepuaa

N OINDNBIDNDN

TEPMOANHAMUKH 1 | OcHOBHbIE OHATHS U ONpeesieHns. BHyTpeHH s sHeprust
CHCTEeMBbl. BHYTpeHHsIs 2HEeprus uaeaibHoro ra3a. PaboTa u Temnora kak GopMbI epeadu SHEPruu.
TemnoeMKocTb. Y AenbHas TEIIOEMKOCTb. Y paBHEHHE TEIUIOBOTO OanaHca. [lepBoe Hauano TepMoJuHAMUKY.
Anmnabatseblii ponecc. [IpuHimn aevictBus teruioBoii MmamuHbl. KI1J TermoBoro neurarens. Bropoe nHagano
TepMoauHaMuKu. TepMoauHaMudeckas 1kaaa TeMreparyp. XoJIOoAuIbHbIE MalllHbL. TeraoBble ABUTATENH.
OxpaHa nIpUpoJIbI.
CamocrosiTesibHas padoTa 00y4YalIUXCH: 2
Moienu TenaoBbIX JBUTaTENEH. 2
Kontpoabnas padora no pazneny 2 «MonekynspHas pusuka. TepmoauHaMukay 2
Pazjen 3. DuekTpoannaMunka 62
Tema 3.1. Conep:xaHue y4eOHOIro MaTepHuaJia 14
DJleKTpHYecKoe 1 | DnekTpuueckue 3apsiabl. 3aKOH COXpaHeHHs 3apsiaa. 3akoH Kynona. 2
noJie. 2 | DnekTpuyeckoe nose. HampspkeHHOCTH ekTpudeckoro moss. [IpuHuun cynepno3unuu noneid. Pabora cun 2
AIIEKTPOCTATUYECKOTO MOJISL.
3 | [Horenuuain. Pa3HOCTh MOTEHIIMATOB. DKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH. CBsI3b MEKAY HAMPSHKEHHOCTHIO U 2
Pa3HOCTHIO NOTEHIIUAJIOB JIEKTPUUYECKOTO MOJIS.
4 | ImpnexTpukH B anekTpudeckoM nose. [onspuzanus 1usaeKkTpukoB. [IpoBOAHUKH B 3JIEKTPUYECKOM IOJIE. 2
5 | Konnencaropsl. CoenquHeHre KOHIEHCATOPOB B OaTapero. DHEPrusl 3apsHKEHHOT0 KOHIEHCATOpa. DHEPrus 2
DJIEKTPUYECKOTO TOJIS.
CamocrosiTesibHas padoTa 00y4alOIIMXCH: 2
1. BzaummojelicTBue 3apsKEHHBIX Tel. [IpOBOHHUKY B DJIEKTPUYECKOM MOJE. JIUAIEKTPUKH B JIEKTPUYECKOM I10JIE. 2
Konnencaropsi.
Tema 3.2. Copep:xaHue y4eOHOIro MaTepuaa 12
IHocTosiHHbII 1 | YcnoBus, He0OX0AUMBIE /17151 BOSHUKHOBEHMS U MOAJIEPKAHUSA AJIEKTpUYECcKoro Toka. Cuiia ToKa U MII0THOCTh 2
JIEKTPUYECKUI TOK tToka. 3akoH OMma 1t ygactka nenu 6e3 DJ1C.
2 | 3aBHCHMOCTB HJIEKTPUYECKOT'O COPOTUBIICHHS OT MaTepHrasa, JUIMHBI U IO/l MONEPEYHOT0 CeUEeHUs 2

IMPOBOAHUKA. 3aBUCHMOCTh SJICKTPHUYCCKOTO COIIPOTUBJICHUA ITPOBOAHUKOB OT TEMIICPATYPHI.
SJ'ICKTpOI[BI/I)KyU_IaSI CHJIa UICTOYHHKA TOKa. 3aKoH Oma JJISL IMOJTHOM CIIN.




3 | Coenunenne mpoBOAHUKOB. CoeIMHEHNE NCTOYHUKOB JICKTPUUECKOW »HEpruu B Oatapero. 3akoH Jxoymsa—
Jlenma. Pabota u MOIITHOCTH AJIEKTPUYECKOTO TOKA. TerioBoe IelicTBHUE TOKa.

JlaboparopHbie padoThbI:

1. M3yuyenue 3akoHa OMma /115 yyacTKa IEeH.

2. I/I3MepeHI/Ie BHCKTpOI[BI/I)KYIHeﬁ CHJIBI 1 BHYTPCHHETO COIIPOTHUBJICHNA HCTOYHHWKA TOKA.

CamocrosiTesibHas padoTa 00y4aOIIMXC:

1. TeroBoe elCTBHUE SIEKTPUUECKOTO TOKA.

Tema 3.3.
DJIeKTPUYECKH il TOK
B MOJIYNIPOBOAHUKAX

Copep:kaHue y4eOHOro MaTepuaa

1 | [onympoBonuuku. CoOCTBEHHAs M TPUMECHAsI TPOBOANMOCTH MOIYIPOBOAHUKOB. COOCTBEHHAsI IPOBOJUMOCTD
10JyIPOBOIHUKOB. 10y poBOIHUKOBBIE TPUOOPHI.

NIEININIDN DN D

CamocTosiTesibHas padoTa 00y4YarOIUXC:

N

1. CoOcTBeHHas ¥ MPUMECHAs MPOBOUMOCTD MONYNPoBOIHUKOB. [lomynpoBoguukoBslii quos. TpanzucTop.

N

Tema 3.4.
JIeKTPOMArHeTH3M

Conep:xaHue y4eOHOro MaTepuaJia

w
N

1 | BekTop MHAYKIIMH MAarHUTHOTO TOJIsL. JledCTBHE MArHUTHOTO TIOJIS HA TIPSMOJIMHEWHBINA TIPOBOJHHUK C TOKOM.
3akoH Amrepa.

N

JlaGopaTopHble padoThbI:

1. HccnemoBaHue 3aBUCUMOCTH CHJIBI TOKA OT QJICKTPOCMKOCTHU KOHJACHCATOPA B LCIIH IICPCMCHHOI'O TOKA.

2. l3mepeHne MHIYKTUBHOCTH KaTYHIKH.

CamocrosiTesibHas padoTa 00y4YalIUXCH:

1 | OmsiT Opcrena. B3aumonelicTBre NpOBOJAHUKOB € TOKAMH. DJIEKTPOJIBUTaTEb.

2 | DnexTpou3MepuTeNIbHbIE TPUOOPHI.

3 | DnekTpoMarHuTHas MHYKIHS.

4 | Pabora anexrporeneparopa. Tpanchopmarop.

KonTtpoJsbHasi padora no pasaeiy 3 «JIeKTPOAMHAMHKA»

NININININOININA~

Pa3znen 4 Kojie0anusi ¥ BOJIHBI

w
(o3}

Tema 4.1.
MexaHunyeckue
K0JIe0AHUA M BOJIHBI

Conep:xaHue yueOHOro MaTepuasa

e}

1 KonebarenbHoe JABHIKCHHC. FapMOHI/IquKI/Ie KoJIeOaHMsI. CBO6OI[HBI€ MeXaHHYeCcKHe KoneOanus. JInHelHbIe
MeXaHHYEeCKHE KOJIeOaTeIbHbIE CUCTEMEL. HpeBpameHHe OHCPIuu 1npu KoJIe0aTeIEHOM JABMXKXCHUU. CBO6OJIHBI€
3aTyXaromue MCXaHNYCCKUC KoJIeOaHHSI. BBIHY)KILGHHLIC MEXaHUYECKHE KOJIcOaHus.

N

2 | [lomepeunsie 1 MPOOIHHBIE BOJHBL. XapaKTEPUCTHKH BOJHBI. Y paBHEHHE TUIOCKOW OETYIIei BOIHBI.
Wutepdepentyst BonH. [loHsTHE 0 qU(paKIuy BOIH. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €r0 NIPUMEHEHHE.

CamocrosiTesibHas paboTa 00y4alOUIMXCH:

1. ‘ MareMaTH4eCcKuil U NPY>KUHHBIM MAsITHUK

JlabopaTopHble padoThI:




1. | U3yuyenue 3aBUCUMOCTH TIepHOJia KOeOaHWi HUTSHOTO (MU TIPYKUHHOTO) MasiTHUKA OT JJIMHBI HUTH (WIIH 2
MacChl Ipy3a).
Tema 4.2. Conep:xaHue yueOHOro MaTepuaja 28
JiaekTpoMaruuTHbie | 1 | CBoOOAHBIE AeKTpOMarHuTHeIe Kojebanus. [IpeBpaiienue sHeprun B KoaedaTeIbHOM KOHTYpe. 3aTyXarollue 2
KOJ1e0aHu. 9JIEKTPOMarHuTHele KojeOanus. ['eHeparop He3aTyXarmuX 3JIEKTPOMArHUTHBIX KOJeOaHU.
2 | Bemyxennsle snekTpuueckue konebanus. [lepemMenHblil TOK. [ 'eHepaTop nepeMeHHOTo TOKa.
3 | EMKOCTHOE M MHIYKTHBHOE CONPOTUBIIEHUS IEPEMEHHOr0 TOKa. 3akoH OMa /1711 3J1eKTPUUECKOM Lenu
IIEPEMEHHOT0 TOKA.
4 | PabGota 1 MOIHOCTB IepeMeHHOro Toka. I'eneparopsl Toka. TpanchopmaTopsl.
5 | Toku BbicOKOH yacToThl. [losyueHue, nepenaya u pacpeeaeHue 3JIeKTPOIHEPIuu.
JlabGopaTopHble padoThI: 2
1 | MccnenoBanne 3aBHCHMOCTH CHIIBI TOKA OT 9J€KTPOEMKOCTH KOH/IGHCATOPA B LIENH IEPEMEHHOTO TOKA. 2
CamocTosiTesibHas padoTa 00y4YarOIUXC: 6
1 | CBo6oaHbIe 31eKTpOMAarHuTHbIE Kojiebanus. OcruiuiorpaMmma NepeMeHHOI 0 TOKa. 2
2 | Kongencatop B 1ienu nepeMeHHOro Toka. Karyiika B ienu nepeMeHHOTo TOKa. 2
Pe3oHaHc B mociie1oBaTeIbHON 1IeNH IEPEMEHHOI0 TOKa.
3 | U3nyuyeHue u npuem 3J1eKTPOMarHuTHBIX BOJIH. PagnocBs3b. 2
Tema 4.3. Conep:xaHue yueOHOro MaTepuaJia 10
DJIEKTPOMArHUTHBIE | 1 | DIEKTpOMAarHUTHOE MoJIe Kak 0COOBIN BU MaTepUH. DJIEKTPOMarHUTHbIE BOJIHBI. BuOparop I'epua. OTKphITHIH 2
BOJIHBI KoJieOaTebHBIA KOHTYP..
2 | U3zo6perenue paguo A. C. ITonossim. [Tonsatue o pagnocsszu. [IpuMeHeHne 31eKTpOMarHuTHBIX BOJIH. 2
CamocTrosiTesibHasg padoTa 00y4alOIIMXC: 4
1 | DnexTpomMarHuTHOE 1oJie Kak 0cOoObIi BUJI MaTepUn 2
2 | UcTopust pa3BuTHs pauo 2
Koutpoabnas padora no pasaeny 4 «Kosedbanusi 1 BOTHBD) 2
Pazgen 5. OnTuka 24
Tema 5.1. CBeToBbIE Coaepixkanue yueOHOIro MaTepuaJa 22
BOJIHBI. 1 | CkopocTh pacnpocTpaHeHHs cBeTa. 3aKOHBI OTpa)KeHUs U IpejoMiieHus ceera. [lonHoe orpakenue. JIMH3bI. 2
I'na3 kak ontuyeckas cucreMa. Onruyeckue NpubopsI.
2 | Unrepdepennus ceera. KorepeHTHOCTh CBETOBBIX Jiyueil. IHTepdepeHIys B TOHKHX MiieHKax. [losock! paBHON 2
tommunbl. Konbiia Hetotona. Mcnonb3oBanne nHTEpPEpEeHIINT B HAYKE M TEXHUKE.
3 | Audpaknus ceera. Judpakuns Ha menu B mapauienbHbIX tydax. JndpaknuonHas pemerka. [Torstue o 2
rosiorpaduu. IMonspuzanus nonepeunsix BosH. [lonsipuzanus csera. /[Boiinoe aydenpenomienue. [lonspouast
4 | Nucnepcus ceeta. Bunsl criektpoB. CriekTpbl cnyckanus. CreKTpbl NOTIoUIeHHs. Y IbTpadroieToBoe u 2

uH(pakpacHoe u3nydeHus. PenrreHoBckue nyun. VX nmpupoja u cBoiCTBa.




JlaboparopHblie padoThI:

1 | W3yuenne naTephepeHnn u 1udpaxiuy CBETa. 2
CamocrosiTejibHas paboTa 00y4YaroIuXCcsi: 10
1 | UnTepdepentms u qudpaxiys cBeta. 2
2 | 3aKoHBI OTpa)KeHUS U npesiomsienus cBeta. [lonHoe BHyTpeHHEee OTpayKeHue. 2
3 | Pemenue 3aa4 Ha 3aKOHBI OTPAXKEHUS U MPEIOMIICHHUS CBETa 2
4 | TlomyueHue crieKTpa ¢ MOMOIIBIO MPU3MBL. [loyueHne crnekTpa ¢ moMoIIbio TUPPAKIUOHHON PEIIETKH. 2
CnekTpocKor. 2
5 | OnTuueckue npudopsI. 2
KouTtpoubsHnas padora no pazzneny 5: «Ontuka» 2
Paszjnen 6 CTpoeHue aToMa M KBaHTOBas (pu3nkKa. 24
Conep:xaHue y4eOHOIro MaTepHuaJia 8
1 | KBanToBas rumote3a [Inanka. @oronsl. Buemnuit dotosnekrpudeckuit sddekr. Bayrpenanii porodddexr. 2
Tunsl HOTOAIEMEHTOB.
Tema CamocrosiTesibHas padoTa 00y4YalIUXCH: 4
4.1. KBanroBbIe
CBOIiCTBA CBeTA. L. @orospdexr. . 2
2. TexHudeckue ycTpoiicTBa, OCHOBaHHBIE Ha siBJIeHUH PoTodhdexTa 2
JlabGopaTopHble padoThI: 2
1 ‘ W3yuenue siBnenus BHemHero Gorosddexra 2
Conep:xaHue yueOHOro MaTepuasa 8
1 | Pa3Butue B3rIS0B Ha CTPOEHUE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOAOpoAa. SaepHas Moienb 2
Tema 4.2. ®usuka atoma. OnbiTel J. Pesepdopaa. Monens atoma Boopoaa no H. bopy. KBanToBbie renepatopsl.
aTroma. CamocTosiTesibHas padoTa 00y4YarOIUXCs: 4
1. Moguens aroma Pesepdopa. 2
2. Wsznydenwe nasepa. 2
Conep:xaHue yueOHOro MaTepuasa 10
1 | EcrecTBeHHas paJuoaKTUBHOCTh. 3aKOH PaIMOAKTHBHOTO pacmnana. CrocoObl HAOMIOIEHUS  PErUCTPAIHH 2
3apsoKeHHBIX YacTull. Dddext BaBunora — Yepenkora. CTpoeHne aToMHOTO siipa. JledekT Mmaccel, sHepTHst
CBSI3HM M YCTOMYHMBOCTh aTOMHBIX sifiep. A nepHble peakiuu. VIcKkyccTBeHHAs paliOaKTUBHOCTb.
Tema 4.3. ®usuka 2 | Hdenenwue Tsoxenbix saep. LlemHas syiepHas peakius. YpaBisseMas IenHas peakius. SIIepHbIi peakTop. 2
aTOMHOTO siApAa. [TomyueHue paguoakTHBHBIX H30TOTIOB U UX MPUMEHEHHE. bruonornueckoe 1eHCTBUE paaiOaKTHBHBIX
W3JIy4eHUI. DIeMEHTapHbIE YACTHIIBI.
CamocrosiTejibHas pa6oTa 00y4YaroIuXcs: 4
1 | Snepnas sHEepreTuka. 2
2 | PagnoakTHBHBIC H3TYICHUS U UX BO3JICHCTBUE HA KUBBIC OPTAaHW3MBI. 2




Kontpoabnas pa6ora no treme: «CTpoeHHe aTOMa U KBaHTOBasi GU3HKa 2
KoutpoabHasa padora no Bcem pasjenaM Kypca 2
Bcero: 221




V. THOOPMAIIMOHHOE OBECIIEHEHUE

[lepeuenb yueOHbIX U3naHuUl, HHTEpHET-pecypcoB, IOMOJIHHUTEIbHBIX
MH(GOPMALIMOHHBIX UCTOYHUKOB.

OcHoBHasi yueOHasi JuTepaTypa

Jmutpuera, E. 1. ®usuka : yuedHnoe nocooue / E. U. Imutpuena. - 2-¢ us. -
DIIEKTPOH. TeKCTOBBIE NaH. - CaparoB : A [Iu Op Menua, 2019. - 143 c. - Pexum
noctyma: http://www.iprbookshop.ru/79822.html. - TekcT: 2IeKTPOHHBII.

®duzuka. [IpakTukym mo pemeHuto 3aaay : yueonoe nocooue / JI. JI. 'maakos,
A. O. 3enesuy, XK. II. Jlaryruna, T. B. Mamyranosa. — 2-e u3z., ucnp. — CaHKT-
[letepOypr : Jlawp, 2021. — 288 c¢. — ISBN 978-5-8114-1535-9. — Teker :
ANeKTpoHHbI // Jlanbp : 2yeKTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/168612

JlonoiHuTE IbHAS Yy4eOHasl JuTepaTypa

Pomanoga, B. B. ®u3suka. [Ipumepsi pemienus 3a1ad : yueoHoe nmocodue / B. B.
PomanoBa. — MuHck : PecnyOnMkaHCKUA MHCTUTYT MNpo(ecCuoHaIbLHOTO
obpazoBanus (PUIIO), 2017. — 348 c¢. — ISBN 978-985-503-737-9. — Texer :
AIEKTPOHHBIN // DnexkTpoHHO-O0nbmuoTeuHas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/84903.

3amanuss 1o  (Qu3MKe T CAMOCTOATENBHOM  paOOThl  CTYACHTOB
(vHAMBUAYaTbHBIC JOMAIIIHUE 3adaHus) : cOopHUK 3anad / cocT. E. A. Kocapesa, JI.

A. Mutnnna. — Camapa : Camapckuil rocyJapCTBEHHbBIN TEXHUYECKUM YHUBEPCUTET,
ObC ACB, 2018. — 158 C. — Pexum JOCTYTIA:
http://www.iprbookshop.ru/90489.html — Texkcr : a5meKTpOHHBIH

Wsnues, A. JI. ®usuka : yaeoHoe nocodue / A. JI. IBaues. — 2-e uzm., ucmp.
— Cankr-IlerepOypr : Jlanp, 2021. — 672 ¢. — ISBN 978-5-8114-0760-6. — Texkcr

ANEKTPOHHBIN // JlaHb : 3nekTpoHHO-OMOMMoTeuHas cuctema. — URL:

https://e.lanbook.com/book/167746

Kysuemnos, C. 1. CnpaBounuk mo ¢usuke : yaebnoe nocodue s CI10 / C. U.
Kysuenos, K. W. Porosun ; mon pemakuueit B. B. JlapmonoB. — CaparoB :
[IpodoOpazosanue, 2017. — 219 c¢. — ISBN 978-5-4488-0030-6. — Texkcr :
AJIEKTPOHHBIN // DnexkTpoHHO-O0nbmuoTeunas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/66399.html

Yakak, A. A. ®usuka : yuebHoe nocodue ans CIIO / A. A. Yakak, C. H.
Jleryta. — Capatos : [IpodobpaszoBanue, 2020. — 541 ¢. — ISBN 978-5-4488-0667-

4, — TexkcT : AAeKTPOHHBIN // DnekTpoHHO-O0ubMoTeunas cucrema [IPR BOOKS :
[caiiT]. — URL.: http://www.iprbookshop.ru/92191.htmi



https://e.lanbook.com/book/168612
https://www.iprbookshop.ru/84903
http://www.iprbookshop.ru/92191.html

HNuTepHeT-pecypcebl

[lepeuenr  WHGDOPMAMOHHBIX  PECYpPCOB  JUISI  HWCIOJB30BaHUS B
o0pa3oBaTeNbHBIX  OpPraHW3aIUsAX,  PEATM3YIOMUX  MPOTPAMMBI  CPEIHETO
poeCCHOHATLHOTO 00Pa30BaHUs:

www.fcior.edu.ru (denepanbHbIil IEHTP UHPOPMAIIMOHHO-00Pa30BATEIBHBIX
pecypcoB).

www.dic.academic.ru (Axagemuk. CoBapu ¥ SHIIUKIIONCINH ).

www.booksgid.com (Books Gid. DnexTpoHHas OHOIHOTEKA).

www.globalteka.ru  (I'moGanrexka. I[noGanbHas OuOIMOTEKa HAYYHBIX
pecypcoB).

www.window.edu.ru (EauHoe 0KHO JA0CTYIIa K 00pa30BaTEeIbLHBIM pecypcam).

www.school.edu.ru (Poccuiickuii 00pa3oBaTeIbHBIN MOpTai. JJ0CTYyIIHOCTS,
KayecTBO, 3(PHEKTUBHOCTH ).

www.alleng.ru/edu/phys.htm (O6pa3oBatenbHbie pecypchbl MHTepHeTa —
dusuka).

www.school-collection.edu.ru (Enunas KOJUIEKIIUSA U (POBBIX
00pa3oBaTeNbHBIX PECYPCOB).

https//fiz.1september.ru (yueOHO-MeTOIMUECKas TazeTa «DUBUKAY).

www.n-t.ru/nl/fz (Hobenesckue naypeatsl o GpusnKe).

www.nuclphys.sinp.msu.ru (S1nepnas ¢pusuka B aTepaere).
www.college.ru/fizika (ITonroroska k EI'D).

www.kvant.mccme.ru  (Hay4HO-TIOMYJIIPHBIA  (PU3UKO-MaTEMATHYCCKHUMA
KypHas «KBaHTY).

WWW.Yo0s.ru/natural-sciences/html  (ecTecTBeHHO-HAYYHBIH  JKypHAT IS
mosoaexu «I1yTs B HAyKy»)



http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.window.edu.ru/
http://www.school.edu.ru/
http://www.alleng.ru/edu/phys.htm
http://www.school-collection.edu.ru/
http://www.n-t.ru/nl/fz
http://www.nuclphys.sinp.msu.ru/
http://www.college.ru/fizika
http://www.kvant.mccme.ru/
http://www.yos.ru/natural-sciences/html
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