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|. MIOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma o011e00pazoBaresibHOro yueOHoro npeamera «Ouznka
npelHa3HaueHa Jisd U3ydeHus (Pu3NKu B NMpodecCHOHATBHBIX 00pa30BaTENIbHbIX
opraum3anusx CIIO, peanusyrommx o00pa3oBaTeIbHYIO MPOTPaMMy CpPEIHETO
oOmiero o0pa3oBaHWsT B Tpeleilax OCBOCHHUS OCHOBHOM MpodeccrnoHalbHOM
obpazoBarensHoii mporpammbel CITO (OIIOIT CIIO) nHa 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHHsl TpPU TMOATOTOBKE KBATU(PUIMPOBAHHBIX paOOYMX, CIYXAIUX H
CIIEMAJINCTOB CPEIHETO 3BEHA.

[Iporpamma pazpabotana B coorBeTcTBUU ¢ TpeboBanusimMu ®I'OC cpegnero
oO1ero o0pa3oBaHus, YTBEPKACHHOTO MpPUKa3oM MUHHCTEPCTBA OOpa3oBaHUS U
Hayku Poccuiickoit ®enepannu ot 17 mas 2012 roga Ne 413, npenbaBisieMbIX K
CTPYKTYPE, COJEPKAHHI0 M IUIAHHUPYEMBIM pe3yJbTaTaM OCBOEHHUS Yy4e€OHOTO
npeamera «®dusumka» ¢ yyeToM NPUMEPHOW OCHOBHON 00pa3oBaTesIbHON
MporpaMMbl cpeiHero oouiero oopazoBanus (000peHa peiieHueM (enepanbHOro
y4eOHO-METOIUYECKOr0 00BbEeIUHEHHs] 1O OoOuieMy oOpa3oBaHHUIO, IPOTOKOJ OT
28 mions 2016 1. Ne 2/16-3) m mpuMepHON mporpammbl 00I1Ie00pa3oBaTEILHOM
yueOHOM auciuiuinabl «@usukay, aptrop mutpuena B. @., Mocksa: U3narenscTBo
«Axagemus», 2015.

VYuebnsniit npeamer «dusrka» BXOIUT B COCTaB 00s3aTE€IbHON MPEAMETHOU
obnactu «EcrectBennble Hayku» OI'OC cpegnero obuiero oOpazoBaHusl, SIBISETCS
coctaBHOM yacTeio [IIICC3 u n3yyaercs Ha yriayOJe€HHOM YPOBHE B LUKJIE OOLIMX
y4eOHBIX HPEIMETOB 00111€00pa30BaTENbHON NOArOTOBKU. M3ydyeHue (usuku Ha
yIiIyOJICHHOM YPOBHE YUUTHIBAET ClielU(UKY OCBAUBAEMOM CHELIMATBHOCTH.

Copnepxxanne mnporpammbl  «®Du3uKa»  HalpaBlI€HO Ha  JIOCTHIKEHUE
CICIYIOIINX LeJIe:

— OCBOGHME 3HaHUU O (QyHAAMEHTAIbHBIX (DU3MYECKUX 3aKOHAX U
NPUHIMIAX, JEKAIMX B OCHOBE COBPEMEHHON (QU3NYECKOM KAPTUHBI MHUPA;
HamOoJiee BaXKHBIX OTKPBITUAX B OOJACTH (DU3MKH, OKA3aBIIWX OIPEACIISIONee
BJIMSHUE HAa pPa3BUTHE TEXHUKM M TEXHOJOTMU; METOJaX HAy4YHOrO ITO3HAHUS
IPUPOIbI;

— OBJIQJICHUE YMEHUSMH TPOBOJUTH HAONIOACHMS, IJIAHUPOBaTh U
BBINIOJIHATDh SKCIEPUMEHTHI, BBIIBUTATh TUIOTE3bl U CTPOUTH MOJEIHU, MPUMEHSITh
NOJIyYCHHbIE 3HAaHUA TO (U3UKe A1 OOBACHEHUS PazHOOOpa3HbIX (HU3UUECKUX
SBJICHUN M CBOMCTB BEILECTB; MPAKTUYECKH MCIOIb30BaTh (PU3NUYECKUE 3HAHUS;
OLICHMBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHON HH(POPMAIHH;

— Ppa3BUTHE MO3HABATENbHBIX MHTEPECOB, UHTEILIEKTYAIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM B TMpolecce MPUOOPETEHUST 3HAHMM M yMEHUM 10 (PU3HKE C
UCIOJIb30BAHUEM  PA3JIMYHBIX HCTOYHUKOB HMHGOpPMAIMM U  COBPEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOJIOTHIA;



— BOCIIMTaHUE YOEKJEHHOCTH B BO3MOKHOCTH ITO3HAHUS 3aKOHOB IPUPOJIBI,
UCIIOJb30BAaHUSl  JOCTMKEHMM (QU3MKM Ha 0Onaro pa3BUTHUS  YEJIOBEUYECKOU
UMBWIN3ALMK; HEOOXOJMMOCTH COTPYJIHHMYECTBA B MPOLECCE COBMECTHOIO
BBIIIOJIHEHHS 3a/1ay, YBAXXUTEJIBHOTO OTHOILIEHUS K MHEHHUIO OIIOHEHTa MpHU
0o0CyX/IeHMH TMpOOJEM €CTECTBEHHOHAYYHOIO COAEpP’KaHUSA; TOTOBHOCTH K
MOPAJIBHO-3TUYECKOW OLICHKE HCIIOIb30BaHUS HAYYHBIX JOCTHKEHUH, YyBCTBa
OTBETCTBEHHOCTH 3a 3aLUTy OKPYKAIOIIECH CPEbl;

— WCIIOJIb30BAHUE TNPUOOPETEHHBIX 3HAHUW M YMEHMW JJI  pEUIeHMs
MPAaKTUYECKUX 3a7ad TOBCEAHEBHOM JKM3HH, oOecnedeHus 0e30MacHOCTH
COOCTBEHHOM  JKM3HH, PAIMOHAIBHOTO  MPHUPOAONOIB30BAHUS W OXPaHbI
OKpYXaloIlleld cpelpl U BO3MOXXHOCTh NMPUMEHEHUS 3HAHUM MPU PEIICHUH 3a]1ad,
BO3HHUKAIOIIMUX B MOCIEAYIONIEH MpodeccuoHaNbHON 1eATeIbHOCTH.

B pesynbraTte nzyuenust yueoHoro npenmMera « Pu3nka» Ha ypOBHE CPEAHETO
o61ero oOpa3oBaHus:

OOyuaromuiics Ha 6a30BOM YPOBHE HayUUTCH:

— JEMOHCTPUPOBAaTh Ha MPHUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHPA, B PAa3BUTHH COBPEMEHHOW TEXHUKHA H
TE€XHOJIOTUH, B PAKTUYECKON JEATEIIBHOCTH JIIOIEH;

— JE€MOHCTPUPOBATh HA MPUMEPAX B3aUMOCBA3b MEXKIY (PU3UKON U JPYTrUMU
€CTECTBEHHBIMU HayKaMU;

— YCTaHABJIMBATh B3aUMOCBSA3b €CTECTBEHHO-HAYYHBIX SIBJICHUI U IPUMEHSIThH
OCHOBHBIE (PU3MUECKHE MOJEIH /ISl X ONHUCAHUS U OOBSICHEHMUS,

— HCNOJb30BaTh HHGMOpMALNIO (U3MUECKOTO COAEpX aHUS MpPH PEIICHUU
y4eOHbIX, MPAKTUYECKUX, MPOEKTHBIX M MCCIEI0BATEIbCKUX 3aJad, HUHTErpUpys
MH(}OpMaIUIO U3 Pa3IMYHbIX HCTOYHUKOB U KPUTHYECKHU €€ OLICHUBAS;

— pa3nauyatb M yYMETh HCIOJIb30BaTh B  y4yeOHO-HCCIIEN0BATEIBCKON
JEsITeIbHOCTH METOJIbl HAayYHOTO MO3HaHus (HaOJI0JeHHE, ONMCaHUE, U3MEpPEHUeE,
HKCIIEPUMEHT, BbIIBUYKEHUE TUIIOTE3bl, MOJICIUPOBAHUE U JP.) U POPMBI HAYUYHOTO
no3HaHus (PakThl, 3aKOHBI, TCOPUH), IEMOHCTPUPYS HA MPUMEPAX UX POJIb U MECTO
B HAyYHOM IT03HAaHUY;

— OPOBOJUTH TMpPSMbIE W KOCBEHHbIE HW3MEHEHUS (PU3NYECKUX BEIUYUH,
BbIOMpas MU3MEPUTENbHBIE MPUOOPHI C YUETOM HEOOXOIUMOW TOYHOCTH U3MEPEHUH,
IJIAaHUPOBATH XOJ HW3MEPEHMM, MOJy4yaThb 3HAYECHUE HM3MEPSEMON BEIMYHUHBI U
OLICHHMBATh OTHOCUTENIbHYIO MOTPELIHOCTD MO 3a/laHHBIM (popMyiam;

— NPOBOJUTH  MCCIENOBAaHUS  3aBUCUMOCTEH  MEXIy  (PU3NYECKUMU
BEJIMYMHAMU: TPOBOJMTH W3MEPEHHS] W OINpPEAENSITh Ha OCHOBE HCCIEAOBAHUS
3HAUYEHHE MapaMeTpOB, XapaKTEpPU3YIOIIUMX JaHHYK 3aBUCHMOCTb  MEXIY
BEJIMYMHAMMU, U JI€JaTh BBIBOJI C YYE€TOM MOTPEIIHOCTH U3MEPEHUI;

— WUCIOJIb30BaTh JJIA ONUCAHUS XapakTepa MpOTeKaHus (HUINYECKUX
npoLeccoB (pU3NUYECKUE BETUYUHBI U JEMOHCTPUPOBATH B3AUMOCBSI3b MEXKy HUMMU;



— WUCIOJIb30BaTh JJIsi ONMCAHUS XapakTepa MpOTEKaHUs (PU3NUYECKUX
poLeccoB (PU3NYECKUE 3aKOHBI C YUYETOM IPaHUI] UX IPUMEHUMOCTH;

— peliaTth KadecTBEHHbIE 3aJaud (B TOM YHCIE€ U MEKIPEAMETHOTO
XapakTepa): UCIOIb3Yysl MOJEIH, (PU3MUYECKHE BEIUYMHBI U 3aKOHBI, BHICTPAUBAThH
JIOTUYECKH BEPHYIO IIEMOYKY OOBSICHEHHs (0KAa3aTeNbCTBA) MPEAJIOKEHHOTO B
3aj1aue npouecca (SIBJICHUS);

— peuiaTh pacyeTHBIE 3a/layMl C SBHO 3aJlaHHOW (U3WYECKOM MOJENbIO: Ha
OCHOBE aHajM3a YCJIOBHUS 3aJaud BBIIETATH (PU3MUECKYIO MOJENb, HAXOAUTh
¢du3nyuecKue BEIMYMUHBI U 3aKOHBI, HEOOXOIUMBIE U JOCTATOUYHBIC ISl €€ PEIICHMUS,
IPOBOJUTH PACUETHI U MPOBEPATH MOJYUYECHHBIN PE3yJIbTaT;

— YUYUTBIBATh TPAHUIIBI MPUMEHEHUS M3YYEHHBIX (U3HUECKUX MOJENeH IpH
pereHnr GU3NIECKUX U MEKIPEIMETHBIX 3a/1a4;

— WCIOJIB30BaTh HHPOPMAIIUIO U TIPUMEHSTH 3HAHUS O TMPHUHITUIAX PabOTHI U
OCHOBHBIX XapaKTEPHUCTUKAX U3YICHHBIX MAIWH, MPUOOPOB U IPYTUX TEXHUICCKUX
YCTPOWCTB TSl PEIICHUS MPAKTHIECKUX, YUeOHO-MCCICIOBATENHCKAX W MMPOCKTHBIX
3ajay;

— UCIOJIb30BaTh 3HAaHUA O (U3MYECKUX OOBEKTaX U Tpoleccax B
NOBCEIHEBHOM JKM3HM s o0ecnedyeHus O€30MacHOCTH IMpU OOpalleHuu C
nmpuoopaMu ¥ TEXHUYECKUMHU YCTPOMCTBAMH, IJII COXPAHCHHS 3J0POBBI U
COONIOICHUST HOPM DKOJIOTUYECKOTO TIOBEACHUS B OKpYKAlOIIeW cpene, s
IIPUHATHS PEIICHUHN B IIOBCETHEBHOM KU3HH.

OO6yuaronuiicst Ha 6a30BOM YpOBHE MOJYYUT BO3MOKHOCTh HAYUUTHCSI:

— TOHUMAaTh U OOBACHATH IEJIOCTHOCTh (PU3MUECKOW TEOpPUH, pa3Invarh
TPaHUIIBI €€ TPUMEHUMOCTH U MECTO B PSIy APYTUX (DU3UUECKUX TEOPHH;

— BJAQJCTh NMPUEMaMHU TOCTPOCHUSI TEOPETUYECKUX JOKA3aTENbCTB, a TaKXKe
MIPOTHO3UPOBAHUS OCOOCHHOCTEH MPOTEKaHWUs (DU3UYCCKHUX SBJICHUN W TPOIECCOB
Ha OCHOBE IMOJTYYEHHBIX TEOPETHUECKHUX BBIBOJOB M JI0KA3aTEIIbCTB;

— XapakTepu30BaTh CHCTEMHYIO CBSI3b MEXIYy OCHOBOMOJAraromuMu
HAyYHBIMHA TIOHATHSIMH: TIPOCTPAHCTBO, BpeMs, Marepus (BEIIECTBO, IIOJIE),
JIBWKEHUE, CUIIa, YHEPTHUS;

— BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOTMOJATAONINX (DU3NIECKUX
3aKOHOMEPHOCTEHN 1 3aKOHOB;

— CaMOCTOSITENIbHO TUIAHUPOBATH U TIPOBOJUTH (DU3UUECKUE IKCIIEPUMEHTHI,

— XapakTepu30BaTh II0OATBHBIC MPOOIEMBI, CTOSIIUE TIEPE]] YeTI0OBEUESCTBOM:
DHEPTEeTUYECKHUE, CBHIPHEBBIC, DKOJIOTHYECKUE, — M POJb (DU3UKH B PEIICHHH 3THX
npoOJieM;

— pemath TPAKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBIE U  PACUCTHBIC
dusnueckue 3amaun ¢ BBIOOpPOM (DU3UYECKON MOJENH, HCHOJb3ysSd HECKOJBKO
¢u3nueckux 3aKOHOB WM (OPMYJ, CBS3BIBAIONINX W3BECTHBIE (PU3UUECKHE
BEJIMYHMHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBS3EH;



— OOBSACHATH MPUHLMUIBI PaOOThl M XAPAKTEPUCTUKU H3YUYECHHBIX MAIIIUH,
npruOOPOB U TEXHUYECKUX YCTPOUCTB;

— OOBSACHATH YCJIOBHUS TpPUMEHEHUS (U3UUECKUX MOJIEIeH MpU pEeHICHUH
du3nyuecKknx 3aja4, HaXOAUTh AJCKBATHYIO MPEIJIOKEHHOM 3ajade (PU3NYECKYIO
MOJIeTb, pa3pelmiarh MpoblieMy Kak Ha OCHOBE HMMEIOIIMXCS 3HAHHWM, TaKk U NpHU
MOMOIIIH METO/I0B OLICHKH.

OOyuaromuiics Ha yTiTyOJIEHHOM YPOBHE HAYUUTCS:

— OOBSACHATh W AHAIM3HPOBATH POJb U MeCTO (GU3UKKM B (POpMUPOBAHHUU
COBPEMEHHOM Hay4YyHOW KapTUHBI MHUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUM, B IPAKTUYECKOMN JCSATEIBHOCTH JIOJEH;

— XapaKTepu3oBaTh  B3aUMOCBA3b  MEXIy  (U3UKOH U APYTUMH
€CTECTBEHHBIMU HAYKaMU;

— XapakTepu30BaThb CHCTEMHYIO CBSI3b MEXIYy OCHOBOMOJAraromuMu
HAyYHBIMH TIOHSTHUSIMHU: TIPOCTPAHCTBO, BpeMs, Marepus (BELIECTBO, IIOJIE),
JIBUKCHHE, CUJIA, YHEPTHS;

— TOHUMaTh U OOBACHATH LEJIOCTHOCTh (PU3NYECKOW TEOpUHU, pa3iIvyaTh
IPaHuUIbl €€ IPUMEHUMOCTH U MECTO B PSIy APYrUX (PU3MUECKUX TEOPHii;

— BJIAJIETh IPUEMaMU MOCTPOCHUS TEOPETUUYECKUX OKA3aTENIbCTB, a TaKKe
MIPOTHO3UPOBAHMS OCOOEHHOCTEH MPOTEKaHUsI (PU3NYECKUX SIBICHUN U TPOIIECCOB
HA OCHOBE MOJYYCHHBIX TEOPETUUECKUX BBHIBOJIOB M JIOKA3aTEIIbCTB;

— CaMOCTOSITENIFHO KOHCTPYHPOBATh OSKCIIEPUMEHTAIBHBIC YCTAaHOBKH IS
MIPOBEPKU BBIIBUHYTHIX THIOTE3, PACCUUTHIBATH AOCONIOTHYIO M OTHOCHUTEIIBHYIO
HOTPELIHOCTH;

— CaMOCTOSITENIbHO IJIAHUPOBATh U MPOBOJUTH (PUINYECKUE IKCIIEPUMEHTHI;

— pematb MPaKTUKO-OPUEHTHUPOBAHHBIE KAUYE€CTBEHHbIE M  PAaCcUETHbHIE
¢usznyeckue 3amauyd C OMOpPOM KaK Ha U3BECTHhIE (DU3MUECKHE 3aKOHHI,
3aKOHOMEPHOCTH U MOJIEJIH, TaK U Ha TEKCTHI C M30BITOUYHON NH(OpMAaLIHEH;

— OOBSCHATH TPAHMIIBI MPUMEHEHHUS M3YUYEHHBIX (PM3MUYECKUX MOJeNed mpu
pemeHny GU3NYECKUX U MeXKIPEIMETHBIX 3a/1a4;

— BBIJIBUraTh TUIOTE3bl HA OCHOBE 3HAHHWS OCHOBOMOJATalOMUX (PU3NIECKUX
3aKOHOMEPHOCTEHN 1 3aKOHOB;

— XapakTepu30BaTh I100abHBIE MPOOIEMBI, CTOSAIIUE TIEPE]] YETOBEUECTBOM:
HHEPreTUUECKUE, ChIPbEBBIC, SKOJIOTMUECKHE, U poJib (U3UKH B PEUICHUH 3THUX
npoOJieM;

— OOBSCHATH MPUHIUIBI PAOOTHl M XapaKTEPUCTUKHA HW3YYCHHBIX MAIHH,
puOOPOB M TEXHHUUECKHUX YCTPOUCTB;

— OOBSICHATH YCJIOBUS NPUMEHEHUA (U3MUECKUX MOJENed NpHU pElIeHUuU
¢usnyeckux 3adad, HaAXOAWTHh AaJIEKBAaTHYIO MPEIIOKEHHON 3amade (PU3NUECKYIO
MOJIeTb, paspeliarh NpodjieMy Kak Ha OCHOBE HMEIOIIMXCSI 3HAHWM, TaKk U TNpHU
MOMOUIN METO/I0B OLICHKH.

OOyyaromuiics Ha yriyOJIEHHOM YPOBHE MOJIYYUT BO3MOXKHOCTh HAYUYUThCS:



— TPOBEPSATh HKCIEPUMEHTAILHBIMU CPEJICTBAMU BBIJIBUHYTHIE TUIOTE3HI,
bopMynupysi 1eib HCCIAEAOBAHHUS, HAa OCHOBE 3HAHHUS OCHOBOMNOJArarouIrx
(bu3HUEeCKIX 3aKOHOMEPHOCTEHN U 3aKOHOB;

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

— TIOHUMAaTh U OOBSICHATH CHCTEMHYIO CBSI3b MEXKIY OCHOBOTIOJATAIOITIMU
HAay4YHbIMU TIOHSTUSIMH: TIPOCTPAHCTBO, BpeMmsi, MaTepus (BEIIECTBO, IIOJIE),
JIBUYKEHUE, CUIIA, SHEPTUS;

— pellath SKCIEPUMEHTaJIbHbIC, KAUeCTBEHHbICE U KOJIMYECTBEHHbBIC 3aJjauM
OJIMMITUAJTHOTO YPOBHSI CJIOKHOCTH, HUCIIOJIBb3Ysl (DU3MYECKHE 3aKOHBI, a TaKXKe
ypaBHEHUS, CBSA3BIBAIONINE (DU3HUUECKUE BEJIMUUHBI;

— aHAJIM3UPOBATh TPAHUIIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB, TOHUMATh
BceoOIMid  XapakTtep  (QyHAAMEHTaIbHBIX  3aKOHOB W OTrPaHUYEHHOCTH
WCTIOJIb30BaHUS YaCTHBIX 3aKOHOB;

— (opMynupoBaTh U pellaTh HOBBIE 3aJa4M, BOZHUKAIOIIUE B X0JI€ y4eOHO-
UCCIIE0BATEIBCKON U MPOEKTHOM JAESATEIbHOCTH;

— YCOBEpIIEHCTBOBATh MPUOOPHI U METOJIbI HCCIIEIOBAHUS B COOTBETCTBUU C
IMOCTABJICHHOM 3aJ1auci;

— HCIOJB30BaTh METOJbl MAaTEMAaTUYECKOTO MOJACIUPOBAHUS, B TOM YHCIIE
MPOCTENIITNE CTATUCTUUECKUE METO/IbI 111 00pabOTKHU Pe3yIbTaTOB SKCIIEPUMEHTA.

Il. [INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPE/IMETA

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

* JIUYHOCHHBIX:

4) chopMHPOBAHHOCTH MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAyKH W OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO HA JHAJIOTE
KyJIbTYp, @ TaKXKe Pa3IudyHbIX (HOPM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHUE CBOETO
MECTa B MOJIUKYJIETYPHOM MHUPE;

5) chopMuUpPOBaHHOCTH OCHOB CaMOpPa3BUTHUS M CAaMOBOCHIHTAHHS B
COOTBETCTBHHM C OOIICYCIIOBCUYCCKUMH IICHHOCTIMHM M HJACalaMH T'PakIaHCKOTO
o0IIecTBa; TOTOBHOCTh W CIIOCOOHOCTH K CaMOCTOSITENBHON, TBOPYECKOW W
OTBETCTBEHHOU JIEATEILHOCTH;

7) HaBBIKM COTPYJAHHYECTBA CO CBEPCTHHKAMU, IETbMU MIIAJIIIIETO BO3PACTa,
B3pOCIBIMH B 00Opa3oBaTelNbHOM,  OOIIECTBEHHO  TOJIE3HOW,  y4eOHO-
MCCIIEI0BATENbCKOM, TPOSKTHOM U JPYTUX BUIAX JACSITEIBHOCTH;

9) TOTOBHOCTP M CHOCOOHOCTHP K O0Opa3oBaHWIO, B TOM YHCJE
camMo00pa3oBaHWIo, Ha TPOTSDKEHWH BCEH JKM3HU; CO3HATEIHbHOE OTHOIICHHE K



HEMPEPHIBHOMY O0Opa30BaHMUIO KaK YCJIOBHMIO YCHEIIHON MNpodecCuOHaIbHON 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 peann3aiuu
COOCTBEHHBIX  JKM3HEHHBIX IUIAHOB, OTHOIIEHHWE K  MNPOodecCHOHATBHOM
JESTEIbHOCTH KaK BO3MOXKHOCTH Y4YacTUSl B PELICHUU JIMYHBIX, OOIECTBEHHBIX,
rocyJapCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOJIEM;

14) copMUpOBaHHOCTH IKOJIOTMYECKOTO MBIIUICHUS, TOHUMAHUSI BIMSHUS
COIMAIbHO-D)KOHOMHYECKUX TPOLIECCOB HAa COCTOSIHHE MPUPOJHOM U COLHUATBLHOU
Cpelibl; IPUOOPETEHHE OIbITa KOJIOTO-HANIPABICHHON e TEIbHOCTH;

* MemanpeoMemHubix:

1) yMeHue caMOCTOSITENBHO OINpPEAENATh LENHU JEATEIbHOCTH U COCTaBJISATh
IJIaHbl  JESATENBHOCTH; CaMOCTOSITENIBHO OCYUIECTBJISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBAaTh JEATEIbHOCTh; HCIOJIb30BaTh BCE BO3MOXHBIE PECYpPCHI IS
JIOCTHKEHUSI TIOCTABJICHHBIX 1EJIEH U pean3alliy TIaHOB JIESITeIbHOCTH; BRIOUPATh
YCHEIIHbIE CTPATETUN B PA3TUYHBIX CUTYaIIUSIX;

2) yMmeHHE MNpPOAYKTUBHO OOIIaTbcs M B3aUMOJIEHCTBOBaTH B IIpoliecce
COBMECTHON  JACATENBHOCTH, YUYWTHIBATh  TO3UIMH  JPYTUX  YYaCTHHUKOB
NesATeNbHOCTH, 3()(PEKTUBHO pa3pemiaTb KOH(PIUKTHI;

3) BiaJcHUE HaBbIKAMHM I[103HABATEJIbHOM, Y4EOHO-UCCIEAOBATEILCKOU U
MIPOEKTHOM J€ATEIbHOCTH, HABBIKAMM pa3peuieHus MnpoodsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB PEIIECHUsI MPaKTUYECKUX 3ajad,
MPUMEHEHUIO Pa3TUYHBIX METOJIOB MTO3HAHNUS,

4) TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOATENIBbHON HWH(POPMAIMOHHO-
MO3HABATEJIbHOM JESTENbHOCTH, BJaJCHHE HABBIKAMU TOJIYYEHHS HEOOXOIUMOM
MH(pOpMaMU U3 CI0Bapei pa3HbIX TUIOB, YMEHUE OPUEHTUPOBATHCSA B PA3IUUHBIX
WUCTOYHUKAX WHPOpMAIMK, KPUTHUECKH OIEHUBATh U  HWHTEPIPETHPOBATH
MH(}OpMaIKIO, MOIYYaeMYI0 U3 Pa3IUYHbIX HCTOUYHUKOB;

9) BimameHue HaBbIKAMHU TIO3HABATENHHON pedIeKCUM KakK OCO3HaHUS
COBEpUIaeMbIX JEHCTBUI M MBICIUTENbHBIX MPOLECCOB, MX PpE3YyJIbTaTOB U
OCHOBaHMM, TPAHUIl CBOETO 3HAHWS W HE3HAHUS, HOBBIX IMO3HABATENIbHBIX 3a/1a4 U
CPEICTB UX JOCTUKEHUS.

* npeOMemHoix:

1) cdhopMupoBaHHOCTh MPEACTABICHUA O poOJdU U MecTe (QU3NKU B
COBPEMEHHOW Hay4YHOW KapTUHE MHpA; MOHUMaHUE (U3HMYECKON CYIIHOCTH
HaOMrogaeMbIX BO BeenenHoit siBneHuit; moHMMaHue poiu GU3nKu B (popMUpOBaHUH
Kpyro3opa u GyHKIIMOHAJILHOW IPaMOTHOCTH Y€JIOBEKa JJIsl PEIICHUS MPAKTHYECKUX
3azay;



2) BJIAJICHUE  OCHOBOIOJATalONMMU  (U3UYECKUMH  TOHSTHUSIMH,
3aKOHOMEPHOCTSIMHU, 3aKOHAMU U TEOPHUSIMHU; YBEPEHHOE IMO0JIb30BaHUE (PU3NUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOW;

3) BIajeHUE OCHOBHBIMU METOJAMHU HAyYHOTO MO3HAHUSA, UCIIOIb3YEMbIMHU B
busuke: HaOIIOIEHUE, OMMCAHNE, U3MEPEHUE, IKCIICPUMEHT; YMEHHs 00pabaThIBaTh
pe3ynbTaThl M3MEpPEHUN, OOHAPYXKUBATh 3aBUCUMOCTh MEXAY (GU3HICCKUMU
BEJIMYMHAMU, OOBSCHATD MOTYYCHHBIC PE3YIbTAThI U JEIaTh BHIBOIBI;

4) copMUPOBaAaHHOCTh YMEHHUS pelIaTh GU3NUECKUE 3a0a4H;

5) chopMUpOBaHHOCTh YMEHMSI TPUMEHSTh IMOJYYEHHbIE 3HAHUS A
OOBSCHEHHS] YCJIOBHM TMpOTeKaHUs (PUIMYECKUX SBICHUN B MPUPOAEC U JUIA
OPUHATHUS TIPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

6) chopMUPOBAHHOCTH COOCTBEHHOM TO3UITUHU 10 OTHOIICHHIO K (pr3udecKoit
nH(OpMaIUH, TOTydaeMoi U3 Pa3HbIX HCTOYHUKOB;

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

8) chopMHUpPOBAaHHOCTH CHCTEMBI 3HaHUM 00 O0mMX (PU3NIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUAX, MPEJICTABICHUNA O JelcTBUM BO BceneHHOM
(U3HYECKUX 3aKOHOB, OTKPBITHIX B 36MHBIX YCIIOBHSX;

9) chopmupoBaHHOCTP  yMEHHUS  HWCCIEIOBAaTH W aHAJU3UPOBATh
pa3HooOpa3HbIie (PU3HUCCKUE SIBJICHUS U CBOMCTBA OOBEKTOB, OOBSICHAThH MPUHITAIIHI
paboThl U XAPAKTEPUCTUKH MPUOOPOB U YCTPOMCTB, OOBSACHATH CBSA3b OCHOBHBIX
KOCMHUYECKUX OOBEKTOB C TeOPU3NUECKUMH SIBJICHUSIMU;

10) BmajeHue yMEHUSMH BBIIBUTATh THUIIOTE3bl HA OCHOBE 3HAHMS
OCHOBOIIOJIAralMUX (DU3NIECKUX 3aKOHOMEPHOCTEH W 3aKOHOB, MPOBEPSITH HUX
AKCIIEPUMEHTAILHBIMH CPEICTBAMH, (DOPMYITUPYS 1IETTb UCCIICTOBAHHS,

11) BrmageHue METOJaMU CaMOCTOSITENIbHOTO IUIAHUPOBAHUS W TPOBEICHHUS
(GU3MYECKUX SKCIIEPUMEHTOB, OMHMCAHWS W aHajdu3a TOJYYCHHOW W3MEPUTEITHLHOM
nH(}OpMAaITUH, OTIPECIICHHSI TOCTOBEPHOCTH TIOJIYICHHOTO PE3yIbTaTa;

12) chopmupoBaHHOCTH yMEHUN TNPOTHO3UPOBATH, AHAJIM3UPOBATH U
OIICHUBAThH TOCJIEC/ICTBUS OBITOBOW U MPOU3BOACTBEHHOU NESITEIILHOCTH YEJIOBEKa,
CBSI3aHHOM ¢ (PU3NYECKUMHU MPOIIECCaAMHU, C MO3UIIHI KOJIOTUYECKONH OE30MTaCHOCTH.

1. COHEP’)KAHUE YUYEBHOI'O ITPEJIMETA
Beenenune
®dusuka — GpyHIaMeHTalbHas HayKa O IPUPO/IE.
EcTrecTBEeHHOHAay4YHBI METOJX IIO3HAHMUSA, €r0 BO3MOKXHOCTM M TI'PaHULIBI
MPUMEHUMOCTH. OKCIIEPUMEHT W TEOpHs B INPOLECCE IO3HAHMUS MPUPOJBIL.
MopenupoBanue (GpU3NUEeCcKuX SBIEHUHN U mpolieccoB. Poib SKCcriepuMeHTa U TEOpUH



B MpOIECCE MO3HAHUS NMPUPoibl. Pu3znueckas BenuuuHa. [lorpemHoctu usmepeHui
dusnueckux BennunH. Ousnyeckre 3akoHbI. ['paHUIIBI TPUMEHUMOCTH (PU3UUECKUX
3akoHOB. [loHsiTHe 0 hu3MUeckoil kapTuHe MUpa. 3HaueHue GU3UKU NPU OCBOCHUU
npodeccuit CI1O u cnenumansHocteit CIIO.

1. MexaHunka

Kunematuka. Mexannueckoe asuxkenue. [lepememenue. [Iyts. CkopocTb.
PaBHOMepHOE TpAMOJIMHENTHOE  JBWKEHHE. YCKOpeHue. PaBHomepeMeHHOe
npsiMoJinHelHoe nBkeHue. CBoOoaHOe majeHue. [[BrkeHue Tena, OpOLIEHHOTO
1O/ YIJIOM K TOPU30HTY. PaBHOMEpHOE IBUKEHUE 110 OKPYKHOCTH.

3axonbl mMexannku Hbrorona. IlepBriii 3akoH Hprorona. Cuia. Macca.
Nmnynse. Bropoit 3akoH HeroroHa. OCHOBHOUM 3aKOH KJIACCMYECKON JTMHAMHKH.
Tperuit 3akoH HproToHa. 3aKOH BCEMHPHOIO TATOTEHHUSA. |’ paBUTAlIMOHHOE IIOJE.
Cuina tspxectu. Bec. CriocoObl n3mepenus Macchl Tel. Cuiibl B MEXaHUKE.

3aKoHBI COXpaHeHHMsT B MeXaHMKe. 3aKOH COXPAaHEHUS HWMILYJIbCA.
PeaktuBHoe nBwxkenue. PabGora cuibl. PaboTa moreHUManbHbIX CHl. MOIIHOCTS.
Oneprus. Kunetnueckast sHeprusi. [loTeHunanbHas sHeprusi. 3aKOH COXPaHEHHS
MEXaHU4YECKOU 3Hepruu. [IpuMeHenne 3akoHOB COXpaHeHus. Jemoncmpayuu

3aBUCUMOCTh ~ TPAa€KTOPUU OT BbIOOpa CHCTEMBI oOTcuera. Bujsl
MEXaHUYECKOTO IBUKCHMUS.

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

PaBeHCTBO ¥  IIPOTMBONOJIO)KHOCTh HANPaBICHUS CUJ  JCUCTBUS U
IIPOTUBOICUCTBHUSL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

Cuitbl TpeHUSL.

HesecomocTs.

PeakTtuBHOE OBHKEHUE.

[lepexoq mMOTEHUMANbHOM HSHEPrMM B  KHUHETUYECKYHO U OOpaTHO.
Jlabopamopnwie pabomut

HccnenoBanne IBUKEHHUS Tea MOJ JIEUCTBUEM MOCTOSIHHOW CUIibl. M3yueHue
3aKOHa COXPAHEHHUS UMITYJIbCA.

CoxpaHeHrne MEXaHWYECKOW SHEpPruu IMpU ABWKECHUM Tella MOoJ ACHCTBHEM
CHUJI TSIKECTU U YIPYTOCTH.

CpaBHeHHe pabOThl CHUJIbI C W3MEHEHUEM KHWHETUYECKOW HHEPruu Tela.
N3yueHne 3aKOHOB COXpaHEHUsI Ha MpUMEpE yjaapa mapoB U OaTIMCTHYECKOTO
MasITHUKA.

N3yuenue ocoOeHHOCTEH CUIThI TPEHUS (CKOTBKCHHS).

2. OCHOBBI MOJICKYJISIPHOUW (PU3HUKHU ¥ TEPMOAMHAMUKA



OcCHOBBI  MOJIEKYJISIDHO-KMHETHYECKOM Teopuu. MWMnaeanbHblii ras.
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. Pa3mepsl M macca
MOJIEKYlT U aToMoB. bpoyHoBckoe naBwkenue. Juddysus. Cunsl U sHEprus
MEXMOJIEKYJIIpHOTO  B3aumojiecTBusl. CTpoeHue ra3000pa3HbIX, >KUIKUX U
TBepAbIX Tesl. CKOPOCTH JBHUKEHUS MOJIEKYJ M UX H3MepeHue. MimeanbHbIil ras.
HaBnenue raza. OCHOBHOE ypaBHEHUE MOJEKYJISIPHO-KMHETHYECKOW TEOPUU Ta30B.
Temneparypa u ee usmepenue. ['a3oBbie 3aKOHbI. AOCOMIOTHBIN HYJIb TEMIIEPATYPHI.
TepmoanHaMuueckasi IIKajga TEMIIEPATYpPhbl. YPaBHEHHE COCTOSIHUSA HACAIBHOTO
raza. MonsipHas ra3zoBasi TIOCTOSTHHAS.

OcHoBbl TepMoaMHaAaMHMKH. (OCHOBHBIE TIOHATHS W OINPEHCICHUS.
BuyTpenHsis 3Heprusi cuctemMbl. BHyTpeHHsIsl HEeprus ujeaibHoro raza. Pabora u
TeIuIoTa Kak GopMbl nepesayn dSHepruu. TemmoeMKocTb. Y AenbHas TEeIIOEMKOCTb.
VYpaBHenue temnioBoro Oananca. IlepBoe Hauano TepMoAMHAMUKHU. AauabaTHBIN
npouecc. [Ipunumn npeictBusa TemnoBorl mamuebl. KIIJ[ TerutoBoro asurarens.
Bropoe Hawano TtepmoauHamMuku. TepMoanHamMuyeckas IIKana TeMIeparyp.
XonoauiibHble MalIMHbL. TerioBble ABUraTenu. OxpaHa IpupoIbL.

CaoiicTBa mapoB. Vcnapenne um koHzaeHcauusa. HacellleHHBIN map U €ro
CBOMCTBAa. AOCOJIIOTHasT W OTHOCUTENbHAs BIIAXKHOCTh BO31yXa. Touka pOCHL.
Kunenne. 3aBUCMMOCTD TEeMIIEpaTyphl KUIIEHUS OT JaBieHusA. lleperpersiii map u
€ro HCIOJIb30BAHUE B TEXHUKE.

CaoiicTBa KUAKOCTEH. XapaKTEPUCTUKA >KUIAKOIO COCTOSHMS BEIIECTBA.
IIOBEpXHOCTHBIN CIOM KUIAKOCTH. JHEPIUs IMOBEPXHOCTHOTO cios. SIBineHust Ha
TPaHULE KUJKOCTH C TBEPABIM TeJIOM. KanuuisipHbie SBICHUS.

CBoiicTBa TBepAbIX TeJ. XapaKTepUCTUKA TBEPAOTO COCTOSIHUSI BEIIECTBA.
Yupyrue cBoiicTBa TBepAbIX Tel. 3akoH I'yka. MexaHudyeckue CBOMCTBaA TBEPIbIX
Ten. TemmoBoe pacmupeHue TBEPABIX Tel W KuUAkocTed. [lnaBrmenuwe w
KPHUCTAJUIN3ALHS.

Hemoncmpauuu

JBrxenue OpoyHoBckux yactuil. Juddyzus.

WN3MeHeHne naBieHUs] raza ¢ U3MEHEHUEM TEMIIEPATypbl IPU IMTOCTOSHHOM
obbeme. M3orepMuueckuii 1 n300apHBIN TPOIIECCHI.

W3meHeHue BHYTpEHHEH SHEPTUU TeJ MPU COBEPIICHUH PaOOTHI.

Kurnienue BOJIbI ITpy MOHUKEHHOM JIaBJICHUM.

ITcuxpomeTp ¥ TUrpOMETP.

SIBieHMA  TIOBEPXHOCTHOTO HATSDKEHHMST M CcMadyuBaHuiA. Kpucramisl,
aMmop(HbI€ BEIIECTBA, KUIKOKPUCTATIINYECKHUE TENA.

Jlabopamopnwie pabomut

N3Mepenre MoBEPXHOCTHOIO HATSXKEHUS JKUIKOCTH.

W3yyenue TerioBOTO pacHiMpeHusi TBEpAbIX Tel. M3yueHue ocoOeHHOCTen
TEIUIOBOTO PACIIUPEHUS BOJIBL.



3. DeKTpoAMHAMUKa

DJIeKTpU4YecKoe MmoJie. DICKTPUUECKUE 3apsAibl. 3AKOH COXpPAaHEHUS 3apsja.
3akoH Kynona. Onekrpuueckoe mnone. HampssK€eHHOCTh 3JIEKTPUYECKOrO IOJIS.
[lpununun cynepno3unuu nojied. PaboTa cui  3I€KTPOCTATUYECKOrO  MOJIS.
[Torenuman. Pa3HOCTh MOTEHUHMATOB. DKBHIOTEHLUHAIBHBIE MOBEPXHOCTU. CBA3b
MEXAY HAIMPSKEHHOCTBIDO M PAa3HOCTHIO IOTEHIMAJIOB AJIEKTPUUYECKOTO TOJIS.
JnanekTpuku B 3nekTpudeckoMm mnodie. Honspusanus qusnekrpukos. [IpoBogHUKH B
anekTpuueckom mosie. Konnmencaropsl. CoenuHeHHe KOHIEHCATOPOB B Oarapero.
DHeprus 3apsKEHHOr0 KOHAEHCATOPa. JHEPIUs ANEKTPUUECKOTO MOJIA.

3aKOHBbI MOCTOAHHOIO TOKA. Y CIIOBHSI, HEOOXOIUMBIE ISl BOSHUKHOBEHUS U
NOJAIEpKaHUS BJIEKTPUUECKOro Toka. CHila TOKa M IJIIOTHOCTh TOKA. 3aKoH Oma Juist
yuactka wnenu 060e3 OJIC. 3aBUCUMOCTH 3JIEKTPUYECKOTO CONPOTUBIEHUS OT
Marepuana, JJIUHBI U TUIOMAAN MONEPEYHOr0 CEYEHUs] MPOBOJHUKA. 3aBUCUMOCTh
AIEKTPUYECKOTO COIPOTHUBJICHUS MIPOBOTHUKOB oT TEMITIEPATYPHI.
DIIEKTPOABIKYIIIAS CUJIa MCTOYHMKA TOKa. 3akoH Owma g TOJHOW IEMH.
Coenunenune npoBOJHUKOB. COEAMHEHUE MCTOYHUKOB BJIEKTPUYECKON SHEPTrUU B
Oarapero. 3akoH Jxoyns—Jlenna. Pabora W MOIIHOCTH 3JIEKTPUYECKOTO TOKA.
TeruioBoe 1eNCTBUE TOKA.

DJIeKTpU4YecKHid TOK B MOJynpoBoaHUKaX. COOCTBEHHass MPOBOJAUMOCTh
MOJTYNPOBOJHUKOB. [10TyTIpOBOTHUKOBBIE TPUOOPHI.

MarnuTHOe moJie. BekTOp WMHAYKUMM MArHUTHOro mnoiid. /[lenicTBue
MarHATHOTO IO Ha NPSMOJMHEWHBIA IPOBOJAHUK C TOKOM. 3aKOH Ammepa.
B3aumogeiictBue TOkOoB. MarHuTHbli 1oTOK. PaGora mo mepemenieHuro
IIPOBOJHUKA C TOKOM B MAarHuTHOM mone. JleMcTBME MAarHUTHOTO IIOJS Ha
nekymuics 3apan. Cuna Jlopenna. Onpenenenue yaenbHOTo 3apsaa. Y CKOpUTelu
3apsKEHHBIX YaCTHIL.

JJIEKTPOMATHUTHAS MHAYKUMSA. DJIIEKTPOMarHuTHas MHAyKIUA. Buxpesoe
anekTpuyeckoe noyie. CaMOMHIYKIMA. DHEPrysi MArHUTHOTO TTOJIS.

Hemoncmpauuu

B3aumoperictBrue 3apsikeHHBIX Tel. [IpOBOAHUMKM B 3JIEKTPUUECKOM IIOJIE.
JInaekTpuKy B diieKTpruueckoM mnosie. KonaeHncartopsr.

TerioBoe 1eNCTBUE IIEKTPUIECKOTO TOKA.

CoOcTBeHHas U TpUMECHas! IPOBOJUMOCTbH IMOJTYTPOBOTHUKOB.

[TosynmpOBOAHUKOBBIN TUO.

Tpansucrop.

OmnbIT Dpcrena.

B3aumojieiicTBue TPOBOIHUKOB C TOKaMU. OTKIIOHEHHUE 3JIEKTPOHHOTO My4YKa
MarHuTHBIM  TIOJIEM. ODJIEKTPOABUTATENb. DJIEKTPOU3ZMEPUTEIBHBIE TPUOOPHI.
OnektpomarauTHas MHAYKIUSA. Onbitel Dapases.

3aBucumocth J/JIC caMOMHAYKIHUU OT CKOPOCTHM H3MEHEHUS CUJIbI TOKa U
WHJIYKTUBHOCTH MPOBOIHUKA.



Pabota snekrporeneparopa. Tpanchopmatop.

Jlabopamopnsie padomul

N3yuyenune 3akona Owma s ydacTKa II€NH, I[OCJIEI0BAaTEIBHOTO U
napaJiyIeIbHOTO COSAMHEHUS! TPOBOHUKOB.

N3yuenne 3akoHa Oma mid 1nonHOM nenu. M3ydeHuwe — sBIICHHA
AIIEKTPOMArHUTHOW MHAYKIIHH.

Omnpenenenue IJ[C 1 BHYTpEHHETO CONMPOTUBIICHUSI UICTOYHUKA HATTPSIAKEHUS.

4. KonebGaHus 1 BOJHbBI

Mexannueckue kosedanusi. KonebartenbHoe nBmxkeHue. ['apMoHuueckue
koneOanusa. CBoOOJHBICE MexaHWYecKue KoyieOaHus. JIMHEHHbIE MEXaHHYECKHE
KoJjiebaTenbHbIe cCucTeMBbI. [IpeBpalriienne sHEpPTrur Mpu KOoaeOaTeTbHOM JIBHUKEHUH.
CBoOomHBIE ~ 3aTyxamollue  MEXaHW4Yeckhe  KojeOaHusl. BbIHYyX/1€HHBIE
MEXaHUYEeCKHe KOoJIeOaHusl.

Ynpyrue BoJHbl. [lonepeunble W MPOAOJIBHBIE BOJIHBI. XapaKTEPUCTHKU
BOJIHBI. YpaBHEHHE IJIOCKOM Oerymielt BoHbl. MHTepdepennus BonH. [lonarue o
nupakiuy BOJIH. 3BYKOBbIE BOJHBI. YJIBTPA3BYK U €TI0 IPUMEHEHHUE.

DJIEKTPOMATHUTHbIe  KoJieOanusa.  CBoOOAHBIE  3JIEKTPOMArHUTHBIE
koneOanus. IIpeBpaiieHne >3HEpruM B KoJeOaTEIbHOM KOHTYype. 3aTyxarouue
AJIEKTPOMArHuTHHIE KoJieOaHus. ['eHepaTtop He3aTyXalluX >SJIEKTPOMArHUTHBIX
kojeOanuii. BBIHYKIIEHHbIE dJeKTpudeckue KoseOanusa. llepemMeHHBIH TOK.
I'enepaTop mnepeMeHHOro TOKa. EMKOCTHOE W HWHAYKTUBHOE CONPOTHUBIICHUS
NEPEMEHHOr0 TOKa. 3akoH OMa [ 3JEKTPUYECKOM IIEMM MEPEMEHHOrO TOKa.
PaGota u momrHOCTH TEepemMeHHOro Toka. ['eHepaTtopsl Toka. TpaHchopMaTopsl.
Toxu BbICOKOI 4acTOThI. [lonydenue, nepenada u pacpeaesieHUe SIEKTPOIHEPTHH.

DJIEKTPOMATHUTHBIE BOJHBI. DJICKTPOMAarHUTHOE IMOJE Kak OCOObIM BHUJ
Marepuu.  OJIEKTPOMarHuTHble  BOJHBL. ~ BuOpatop  I'epua.  OTKpbITBII
konebarenbHblil  kKoHTYp. W300perenue pagmo A. C. ITlomoeim. Ilonsarue o
panuocBs3u. [IpuMeHeHne 31eKTPOMarHuTHBIX BOJIH.

Jemoncmpayuu

CBoOo/HbBIE U BBIHY)KJICHHBIE MEXaHUYECKHUE KoJieOaHus. Pe3onanc.

OO6OpazoBaHre W pacrnpocTpaHeHHe ynpyrux BoiaH. Yactora konebaHuit u
BbICOTAa TOHA 3BYKa. CBOOOIHBIE AJIEKTPOMAarHuTHbIE Kojiebanus. Ocuusuiorpamma
nepeMeHHoro Toka. KonaeHcatop B lenu nepeMeHHoro Toka. Karymika
UHIYKTUBHOCTH B  IIEMM  TEPEeMEHHOro Toka. M3iayueHne u  mnpuem
AJEKTPOMArHUTHBIX BOJIH. PaanocBs3b.

Jlabopamopnwie pabomut

N3yyenue 3aBUCUMOCTH Tieproja KOJIeOaHW HUTSHOTO (WM MPY>KUHHOTO)
MasTHUKA OT JUIMHBI HUTH (WJIA MacChl IPpy3a).

NHyKTUBHBIE 1 EMKOCTHOE COMPOTHBIICHHS B 1IETIH MIEPEMEHHOTO TOKA



5. OnTuka

IIpupoaa cBera. CKOpOCTh PacIpOCTPAHEHUS CBETA. 3aAKOHBI OTPAXKEHUS U
npenomiieHus ceta. [lonHoe otpaxkenue. JIuH3bL. ['71a3 Kak onTHYECKass CHCTEMA.
OnTuyeckue NpudOpHI.

BosnoBble cBoiicTBa cBera. lHTepdepenuus cBera. KorepeHTHOCTH
CBETOBBIX Jydei. IHTepdepeHnus B TOHKUX TIeHKax. [10J10Ckl paBHOW TOIIUHEIL.
Konpa Herorona. MHcnonb3oBanue wuHTEphEpeHINH B HAayke U TEXHHKE.
Hudpakuus cera. udpaxkiusa Ha 1T B NapajUieabHbIX Tydax. Judpakiuonnas
pemietka. [lonstue o ronorpaduu. [Monspuszanus nonepeynsix BosH. [lonspuzarnus
ceera. JIBonHoe usyuenpenomiienue. llomsapounsl. Jlucnepcuss cBeta. Bumbl
cnekTpoB. CnekTpbl ucmyckaHusi. CHeKTpbl MOTJIOHICHUS. YJIbTpaduoIeTOBOE U
uH(pakpacHoe uznyuenus. Pentrenosckue ayun. VX mpupoa u cBoHCTBa.

Hemoncmpayuu

3aKOHBI OTPAKECHUS U NPEJOMIICHHs cBeTa. [loHOE BHyTpEHHEE OTpakKeHUE.
Ontuueckue npubopsl. Uutepdepenius crera. Judpakuus cpera. [lonspuzarus
CBETA.

[lony4yeHue ciekTpa ¢ MOMOLIBIO IPU3MBI.

[Tosryuenue ciekTpa ¢ HOMOIIbIO TU(PPAKLIUMOHHON PEILETKH.

CnexTpocCKoI.

Jlabopamopnwie pabomul
N3yuenue wu300pakeHuss MNOpPeIMETOB B TOHKOW JsHH3e. HM3yueHue
uHTep(depeHIMH U AUPPAKIIUU CBETA.
6. DIIeMEHTHI KBaHTOBOU (pU3MKH

KBanroBass onruka. KBantoBas rumnore3a I[lnanka. ®@oTonbl. BHemnHui
doTosnexTpuueckuit 3¢pdext. Buyrpennuii porospdekt. Tumsl GoTorneMeHToB.

®dusuka aroma. PaszBuTMe  B3MVIIA0OB  HAa  CTPOCHHUE  BELIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoJopoja. SaepHas Mmoaenb atoma. OnbITh
3. Pezepdopaa. Mogens aroma Bogoposa o H. bopy. KBantoBbie renepaTopsl.

du3uka aToMHOro sapa. EcrecTBeHHas paJHOaKTUBHOCTb. 3aKOH
paanoakTuBHOTO pacnana. CrnocoObl HAOMIONEHUS W PETUCTpalU 3apsHKEHHBIX
gactull. JPdexkt BaBumoBa — Yepenkoa. CtpoeHue aromHoro supa. [ledekt
MAaCChl, DHEpPrUs CBSI3M M YCTOWYMBOCTh ATOMHBIX SiJEp. SIIEpHBIE PEaKIUH.
HckyccTBeHHass paanoakTUBHOCTh. Jlenenue Tsokenvix saep. lLlennHas spepHas
peakums. Ympasisiemas UenHas peakuus. SAnepueid  peaktop. [lomyuenue
paIMOAKTHUBHBIX HW30TONOB M WX IMpUMEHeHue. buosnoruyeckoe naeicTBUe
PaIMOAKTUBHBIX U3TyYeHUN. DJIEMEHTapHbIC YACTHUIIBI.

Hemoncmpauuu

dotorPpdexr.



JlunenyaThie CIIEKTPHI pa3IMUHbBIX BellecTB. M3iydyenue nazepa (KBaHTOBOTO
reHeparopa). CueTYuK HOHU3ZUPYIOUIUX U3ITYYEHUH.

[TpumepHBIe TeMBI peepaToB (IOKIAI0B), UHANBUAYAIbHBIX IPOEKTOB
— Aunekcanap ['puropbeBud CTOJIETOB — PYCCKHUI (PUBHK.
— Aunekcanap CrenanoBud [lonoB — pycckuil yueHslid, n300peTareiib paauo.

AJpTepHAaTHBHAsA SHEPTETUKA.

— AKYyCTHYECKHE CBOMCTBA MOJYITPOBOJHUKOB.

— Anape Mapu Amriiep — OCHOBOIIOJIOKHUK JIEKTPOJANHAMUKH.
— ACHHXPOHHBIN JIBUTATEIb.

— Acrtepousl.

ACTpOHOMUS HAIIMX JTHEW.

— ArtomHas ¢usuka. M3zotomnsl. [IppumeHenne painoakTUBHBIX U30TOIOB.

— beckoHTaKkTHBIE METO/ABI KOHTPOJISI TEMITEPATYPHI.

— bunosspHbIE TPaH3UCTOPHI.

— Bbopuc CemenoBud SIkob6u — (UMK 1 U300peTaTelsb.

— Benuuaiimme oTKpbITUA (PU3UKH.

— Buapl 3JeKTpUUECKUX pas3psiioB. DJIEKTPUUECKUE pa3psbl Ha CIIyxOe
YEJIOBEKa.

— Binsnue nedexToB Ha (u3HUEcKUe CBOMCTBA KPUCTAIIIOB.

— BceneHHas u TeMHasi MaTEpUsL.

— T'amuieo I'anmuiied — OCHOBATEh TOYHOI'O €CTECTBO3HAHMA.

[Nonorpadus u ee mpuMeHeHUE.

— JIBMYKEHHE TeJIa IEPEMEHHON MaCCHI.

Hudpakuus B HallIeH XKU3HHU.

— JKugkue kpucTasisl.

— 3akonbl Kupxroda asis snekTprudeckoi 1enu.

— 3aKOHBI COXPAHEHHUS B MEXAHUKE.

— 3HaueHue OTKpBITUH [ anues.

— Wrops BacunbeBuu KypuaroB — (u3uk, opranuzatop aTOMHOW HayKu H
TEXHUKHU.

— Hcaak HproTOH — co31aTenb KiIIacCuIecKon (pU3nKH.

Hcrionbs30BaHuE 3IEKTPOIHEPTUH B TPAHCIIOPTE.

— Knaccudukainus u XxapakTepUCTUKH dJIEMEHTAPHBIX YaCTHIL.

— KoHCTpyKIIMOHHAs1 MPOYHOCTH MaTEPHAIIA U €€ CBSA3b CO CTPYKTYPOIA.
— KoHcTpyKuMs ¥ BUIBI 1a3€pOB.

— Kpuosnexrponuka (MUKPOIJIEKTPOHUKA U XOJION).

— JlazepHble TEXHOJIOTUHU U UX UCTIOIB30BaHUE.

— Jleonapno na Bunuu — ydensiii u u3o0peraresb.



— MarnuTtHble u3MepeHus (NMPUHIUIBI TOCTPOCHHUS TPUOOPOB, CIOCOOBI
U3MEPEHUSI MAarHUTHOTO TIOTOKA, MAarHUTHON UHIYKIIHH ).

— Maiikn ®apaneii — co3gaTenb y4eHUs: 00 SJIEKTPOMArHUTHOM TOJIE.

— Makc Ilnank.

— MeToa MEUEeHBIX aTOMOB.

— MeToapl HAOMIOAEHUS M PETUCTpalld PaJUOAKTUBHBIX H3JIYYEHUH U
YaCTHII.

— Mertobl onpeaeneHus MIOTHOCTH.

— Muxann BacunbeBnd JIOMOHOCOB — YUYEHBIN SHIUKJIONEIUCT.

— Mogenu aroma. OneiT Pesepdopra.

— MonekyJIsIpHO-KHHETUYECKAsI TEOPUS UJICATbHBIX T'a30B.

— MonHus — ra30BbIi pa3psij B IPUPOIHBIX YCIOBHUSIX.

— HanoTtexHosoruss — MeXIUCHUIUIMHAPHAS 007acTh (yHIAMEHTAJIIBHOU U
MPUKJIAIHOM HAYKH U TEXHUKH.

— Hukomna Tecna: )Ku3Hb U1 HEOOBIYAMHBIC OTKPHITHS.

— Huxonaii KonepHuK — co3aTenb reTMoIEeHTPUIECKON CUCTEMBI MUpA.

— Hunbsc Bop — oauH 13 co3ngaTesneil COBpeMEHHOU (PU3HKHU.

Hykneocunres Bo BeeneHHOM.
— OObsacHeHHe POTOCUHTE3A C TOUKH 3pEHUS (PUBHKHU.

Onrtuueckue SBJICHUS B MPUPOJIE.

— OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXITPOBOAUMOCTH.
— IlepeMeHHBIN PEKTPUUECKUN TOK U €r0 TPUMEHEHHUE.

— Ilna3ma — 4yeTBepTOE COCTOSIHUE BEILIECTBA.

— IlnaneTtsl COTHEUHOUN CUCTEMBI.

— [lonynpoBOAHUKOBBIE TATUUKU TEMIIEPATYPHI.

— IIpuMeHeHue XUAKUX KPUCTAIIJIOB B MPOMBIIIICHHOCTH.

— IIpuMeHeHne SAEpHBIX PEAKTOPOB.

— Tlpupona peppomaruerusma.

— IIpoOneMbl SKOJIOTHUH, CBSI3aHHBIE C UCITOJIH30BAHUEM TEILJIOBBIX MAIIIUH.

- HpOI/I?:BOI[CTBO, nepecaada n MCI0JIb30BaHNEC DJICKTPOOHCPIUH.

[Tpoucxoxnenrie CoTHEYHON CUCTEMBI.
— IIbe30nnexTpuueckuii 3pGeKT ero NnpuMeHeHHeE.
— Pa3zBuTHe cpeACcTB CBA3U U Pauo.

PeakTuBHBIC ABUTaTC]IM 1 OCHOBBI pa6OTLI TEILUIOBOM MaIlIUHBI.

— PenukroBoe nznydeHue.

Pentrenosckue nyun. Mcropus otkpeitus. [Ipumenenue.
— Poxxnenue u 3BoIrONNA 3BE31.
— Pons K. O. [In0IKOBCKOTO B pa3BUTUM KOCMOHABTUKH.

— CBer — QJICKTPOMArHuTHasA BOJIHA.



— Cepreii [TaBnoBuy KoposeB — KOHCTPYKTOP M OpraHU3aTOp MPOU3BOICTBA
PAKETHO-KOCMUYECKON TEXHUKH.

— Cubl TpeHHUs.

— CoBpemeHHasi CIyTHUKOBAs CBSI3b.

— CoBpemenHas (pu3nvecKas KapTiHa MUpa.

— CoBpeMEHHBIE CPEJICTBA CBA3U.

— CoJlHIIE — MCTOYHMK KU3HU Ha 3eMIIE.

— TpanchopmaTopsl.

— YabTpa3ByK (MOJIy4YeHUE, CBOICTBA, IPUMEHEHHE).

— YnupaBisieMblid TEPMOSIIEPHBIN CUHTES.

— Y CKOpUTENU 3apsyKEHHBIX YaCTHLL.

— @usnka u My3bIKa.

— @u3nyueckKue CBOMCTBa aTMOC]eEpHI.

— DOTODJIEMEHTBI.

— dotorddext. [Ipumenenue apnenus Gpororddexra.

— Xanc Kpuctnan Opcren — 0CHOBONOJIOKHUK 3JIEKTPOMArHETU3MA.

— YepHbi€ ABIPHL.

— [llkana 3JIeKTPOMarHUTHBIX BOJIH.

— DKoJOoru4yeckre mpo0aeMbl U BO3MOKHBIE TYTH UX PEIIEHUS.

— DJEKTPOHHAsI IPOBOJAUMOCTb METAUIOB. CBEPXIPOBOIUMOCTb.

— Omunuit Xpuctuanosud JIeH1 — pycckuii pu3uk.

V. TEMATUYECKOE IINTAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA
YACOB, OTBOJIMMBIX JIJI1 OCBOEHHMS KAXJIOU TEMBI

[Ipn peanuzaumu copepkaHus 0011€00pa30BaTENbHOM Y4eOHOIro MpeaMeTa
«®uszuka» B mpepenax ocBoeHus OIIOII CIIO na 6a3ze OCHOBHOrO OOIIETO
oOpa3oBaHus ¢ mojiydeHueM cpeaHero obmiero oopazoBanus (IIIICC3) yueOnas
Harpy3ka oO0y4aroIuxcsi COCTaBISIeT:

o O06BeM
Bun yueOHol paboTh HACOB
O0beM yueOHOM TMCIHUIIMHBI (BCEro) 189

AynuTtopHas yyeOHasi Harpy3ka ody4awouerocst (Bcero)

B TOM YHCJIE: 126




Bun yuebHoii paboThl

O0bBem

4acoB
TEOPETUUYCCKHUE 3aHITHS 56
NPAKTHYCCKHE 3aHATUS (puxcupyemcs npu Haiuyuu) 50
1a0opaTopHbIC 3aHATHS (VKaA3bl8aemcs npu HAIu4uL) 20
KOHCYJIbTAIMH (Mpunucwiéaromcs npu Haiu4ui)
IPOMEXKYTOUHAsT aTTeCTallusl IO Y4eOHOH JHCIUIUIMHE B
dopme 3adeta / auddepeHIMPOBAHHOTO 3a4yeTa / IK3aMeHa
(ocmasumo HysHCHOE)

CamocrosiTeibHast padoTa odyualomerocs (Bcero) 63




TemaTnueckoe MNJIAHUPOBAHUE

No HaumeHnoBanue pa3fenoB U TemMm Yacsl Bun 3amaHue Ha
SANSITIS Ha 3aHATUN JIOM
TeMy
I cemecTp
1 ‘ BBenenmne 2/2 I13 KoHncriexr
I Pa3nen. Mexanuka
2 11/p Nel OrnpenesieHue MIOTHOCTH TBEPIOTO TEa 2/4 JIP
3 Kunematuka. [IpsimonmHeiiHOE paBHOIIEPEMEHHOE IBUKEHUE 2/6 JI Ne2.3.4.5
4 CBobosHOe magieHre Teil. PaBHOMEpHOE IBHKEHHUE 110 OKPY>KHOCTH 2/8 J Koncnekr
5 OcHOBHEIE 3aKOHBI MeXaHUKU. CTaTHKa 2/10 I13 Ne7,8, 10, 17
6 Cunel B mpupoie. PaboTa 1 MOIITHOCTH CHITBI 2/12 JI Nell, 13, 14,
18
7 3aKOHBI COXPAHEHHUS B MEXaHUKE 2/14 JI Ne24, 26, 27,
31
8 Pemenue 3amau o pazaeny «MexaHuka» 2/16 113 Ne25, 28, 29,
32
I1 Pa3nes. Mogiekyasipaasi Gu3uka M TepPMOAMHAMHUKA
9 Pasmepsl 1 Macca Mosieky. YpaBHeHue MeHeneeBa-Kinaneiipona 2/18 | JI 83.5-3.9,
84.1-4.6,
85.3-54
10 YpaBaenue MenneneeBa-Knaneiipona 2/20 | 113 85.3-54
11 BryTpeHHsist sHeprus uaeansHoro ra3a. Pabora raza mpu P = const 2/22 | 113 85.9-5.10
12 YpaBHeHHE TEIUIOBOTO OanaHca. BHyTpeHHsIS SHEprus Tela 224 | 113 86.1- 6.5
13 OmnpeneneHue yaeabHOM TEIIOEMKOCTH TBEPIOTO Tela 2/26 | JIP

JIpNe2




14 I 3akon TepmoauHamuku. AaunadaTtHelil npouecc. KIT/ TermoBoro 2/28 JI 86.7-6.12
JIBUTATETIS.

15 Pemenue 3agay 1o teme ,, IepMoauHaMuKka’ 2/30 113 Koncnekr

16 V3meHeHue arperaTHOro COCTOSTHUS BEIECTBA 2[32 | JI 88.6, 12.1-

17 Kpucramueckue tena. Mexannyeckne cBoicTBa Teil. 3akoH ['yka 2134 | J1 §11.1-11.8

18 Omnpenenenne TemrepatypHoro kodddumuenra maerinoro pacmmpenus | 2/36 | JIP

pNe3

111 Pa3aesn. OCHOBBI 3JICKTPOAUHAMMKHU

19 Onexrpusanwms Ten. 3akoH Kynona 2138 | J1 814.1-14.9

20 Hanps>keHHOCTB 3JIEKTPUYECKOTO MOJIS 2/40 | 113 815.1- 155

21 [ToreHunan u HanpspkeHue. CBsA3b MEXY NOTEHIMAIOM E u 2142 | J1 815.6—15.7
HanpsbkeHnem U

22 [TpOoBOTHUKY W TUATICKTPUKHU B DJICKTPUICCKOM TI0JIE 2/44 | KY §15.8- 15.12

23 OnekrpoeMKkocTh. KoHaeHcaTopbl 2/46 | J1 §15.13-15.14

24 DHeprus JAEKTPUUYECKOTOo 1oJid. Penenue 3agayq 2/48 113 815.15- 15.17

25 JIp Ned Ornpenenenue 31eKTPOEMKOCTH KOHIEHCATOPOB 2/50 | JIP

26 [TonsiTHe 00 AIEKTPUUESCKOM TOKE 252 | JI 8§16.1- 16.2,

16.6

27 ConpoTuBiieHHE MPOBOJHUKA. 3aBUCUMOCTh CONPOTUBIICHUS R OT 2/54 | 113 816.7—-16.9
TEMIIepaTyphl t ¥ pa3MepOB MTPOBOTHUKA

28 Pacuet a51eKTpHUYecKuX 1ernen 2/56 | 113 816.10- 16.12

29 Pemenue 3amau nmo reme «Pacuer nenein» 2/58 113 816.10-16.12

30 apNe5 OmnpejeneHue yaeJIbHOTO CONPOTUBJICHUS! TPOBOHUKA 2/60 | JIP

31 apNeb 3aK0HBI IOCIEN0BATEILHOMN [IENU 2162 JIP

32 ipNe7 3aKOHBI MMapaJUICITHBHOH TCTTH 2/64 | JIP

33 BJIC. 3akon Oma 151 y9acTKa ¥ BCeH 1enu 2/66 JI 816.4-16.5,

16,13.14
34 TepmonnekTpudeckue siBneHus. KontposbHas padora Ne 1 2/68 I13 KoHcrmexkr,

§18.1- 185




35 Pabora 1 MOIIHOCTH TOKA 2/70 JI 8§17.1-17.4
36 DJIEKTPONPOBOJHOCTD MOIYNPOBOJIHUKOB. MO U TPAH3UCTOP 2[72 | J1 §21.1-21.6
37 Bunbt pa3psiioB rpu atMochepHOM HaBiaeHUU. Paspsia B pa3pekEHHBIX 2[74 | J1 §20.1- 20.11
razax. Tok B Bakyyme
V. Pa3nen. DiekTpoMarHeTu3m
38 MaruutHoe noJjie. BzauMoielicTBie TOKOB 2/76 JI 8§22.1-22.8
39 3akoH Amriepa. XapakTepUCTUKH MarHUTHOTO MoJiss. MaruutHeiid notok | 2/78 | T13 §22.9-22.12
40 Pemienue 3a1a4 Ha pacyeT MarHUTHOTO TOJIs 2/80 113 822.13
41 Cuua Jlopenna. J[BuxeHue 3apsiJ0B B MATHUTHOM T10JI€ 2/82 | 113 §22.18
42 SIBNeHME AIEKTPOMArHUTHOW UHIYKIHH 2184 | J1 §23.4—23.9
43 IToToKOCLEeIIEHNE U UHAYKTUBHOCTbD. By B IPSIMOM IPOBOJHUKE 2/86 | II3 §23.1, 23.2
44 SIBICHUE CAaMOMHIYKIIHH 2/88 JI 823.10,
V Pazaen. Koje6anus 1 BOJTHBI
45 KonebarenbHoe ABMKEHHUE U €T0 MApaMETPhI 290 | JI 824.1-24.9
46 [ToydeHne MEpeMEHHOTO TOKA U €ro TapamMeTphl 2/92 | 113 §26.1- 26.3
47 X1, Xc conpotusnenus. Tpanchopmarop 2/94 | 113 §26.4— 26.7
48 KonebaTenbHbBIN KOHTYp. DJICKTPOMAarHUTHOE TOJIC 296 | JI 827.1-27.7
49 Pacnipoctpanenue paanoBoiH. PagnonpuémMamnk 2/98 | KVY 8§27.8-27.12
V1. Pazaea. OnTuka
50 [Tpupona cBeTa u €ro pacIpoCTpAHCHHE 2/100 |JI §28.1-28.7
51 3aKOHBI OTPAKCHUS U MTPEITOMIICHUS 2/102 | KY §29.1-29.9
52 JIp Ne8 OnpeneneHue nokasaress NpeIOMIICHUS CTEKIIa 2/104
53 JIunzel. @opmyia JTUH3BI 2/106 | JI 830.1- 30.8
54 Pemenue 3amau no teme “I'eoMerpuyeckas onTuka” 2/108 | 113 831.1-31.10
55 apNe9 Omnpenenenne (OKYCHOTO pacCTOSIHUS JTUH3 2/110 | JIP
56 WuTepdepentus, mudpaxims, moasipyu3anys CBeTa 2/112 | J1 8§32.1- 32.8
57 Jlucnepcus ceeta. [{Bera Ten. TuIbl ciekTpoB 2/114 | KY 834.1- 34.14




58 apNelO OmnpeeneHue JJIMHBI BOJHBI CBETA C MOMOIIBIO AUGPAKITHOHHOM 2/116 | JIP
pEMETKHU
59 PentrenoBckoe n3nyyenue. [llkana 37€KTpOMarHuTHHIX BOJIH 2/118 | I13 834.14- 34.17
VI Pa3jesi. JjieMeHThI KBAHTOBOM (U3NKHU
60 dotorddexr. Jlazeprr. [Tonsrue o reopun bopa 2/120 | JI 835.1-35.15
61 SIBnenue pannoakTuBHOCTU. COCTaB aTOMHOTO sApa. S epHbIE CHITBI 2/122 | J1 837.2- 375
62 SInepHble peakuuu AeNCHUS TSKEIBIX sSaep. YpaBisieMas sjiepHas 2/124 | KY 837.6-37.9
peakuus
63 TepMosiiepHble peakiuy. DIEeMEHTAPHBIE YaCTHUIIbI 1/126 | JI 837.10- 37.11

®opma npoMexkyTouHoi arrtectannu — JK3AMEH




V. THOOPMAILIMOHHOE OBECITEYEHUE

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

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.

®dusuka. [IpakTukym mo pemeHuto 3aaad : yueonoe nocodue / JI. JI. 'mankos,
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 // JlaHb : 2JeKTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/168612

JlonoiHuTE IbHAS yUeOHasl JuTepaTypa

Pomanoga, B. B. ®usuka. [Ipumeps! pemienus 3ana4d : yue6Hoe nocodue / B.
B. PomanoBa. — MuHck : PecnyOiauMKaHCKUM HHCTUTYT HPOQPECCHOHATHLHOIO
obpazoBanus (PUIIO), 2017. — 348 c¢. — ISBN 978-985-503-737-9. — Teker :
AIEKTPOHHBIN // DnexTpoHHO-OMOMuoTeuHas cuctema IPR BOOKS : [caiit]. —
URL.: https://www.iprbookshop.ru/84903.

3amanuss 1o  (QuU3MKEe JUIL  CAMOCTOSITEIbHOM  paboThl  CTYJEHTOB
(vHAMBUAYaTbHBIC JOMAIIIHUE 3adaHus) : cOopHUK 3anad / cocT. E. A. Kocapesa, JI.
A. Mwutiuna. — Camapa : Camapckuil TroCyJlapCTBEHHBI TEXHHYECKUUN
yauBepcuretr, OBbC ACB, 2018. — 158 <c¢. — Pexum pgocryma:
http://www.iprbookshop.ru/90489.html — TexkcT : ameKTpOHHBIH

Wsnues, A. JI. ®usuka : yaeoHoe nocodue / A. JI. IBaues. — 2-e uzn., ucmp.
— Cankr-IletepOypr : Jlans, 2021. — 672 c. — ISBN 978-5-8114-0760-6. —
Texcr : snextpoHHsiii // JlaHp : snekTpoHHO-OMONHMOTeyHas cucrema. — URL:
https://e.lanbook.com/book/167746

Kysuenos, C. Y. CnpaBounuk no ¢usuke : yaedbnoe nocodbue mns CIIO / C.
N. Kysuenos, K. . Poro3un ; nox pemakumein B. B. JlapunonoB. — CapatoB :
[IpodoOpazosanue, 2017. — 219 c¢. — ISBN 978-5-4488-0030-6. — Texkcr :
AIEKTPOHHBIN // DnexTpoHHO-OuOMuoTeuHas cuctema IPR BOOKS : [caiiT]. —
URL.: https://www.iprbookshop.ru/66399.htmi

Yakak, A. A. ®usuka : yuebnoe nocodue g CIIO / A. A. Yakak, C. H.
Jleryra. — Capatos : IIpodo6pazoBanue, 2020. — 541 c¢. — ISBN 978-5-4488-

0667-4. — TexkcT : 2MEKTpOHHBIN // DnekTpoHHO-OMOMMoTeuHass 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

[lepeyeHp  uMHGOPMAIMOHHBIX  PECYpPCOB  JUIA  HWCIOJB30BaHUS B
00pa30BaTEeIIbHBIX  OpPraHU3alMsIX,  PCATM3YIONIMX  MPOTPaMMbI  CPEIIHETO
poeCCHOHATLHOTO 00Pa30BaHUs:

www.fcior.edu.ru (denepanbHbIi IEHTP WHPOPMAIIMOHHO-00PA30BATEIBHBIX
pecypcoB).

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

www.booksgid.com (Books Gid. DnexrpoHHas OnOIMOTEKA).

www.globalteka.ru  (I'moGanreka. I'noGanbHas OHOIMOTEKa HAYYHBIX
pecypcoB).

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

www.school.edu.ru (Poccuiickuii 00pa3oBaTebHbIN MOPTad. JJOCTYIIHOCTD,
KauecTBO, 3(P(HEKTUBHOCTD).

www.alleng.ru/edu/phys.htm (O6pa3oBatenbubie pecypchbl HMHTepHeTa —
dusuka).

www.school-collection.edu.ru (Enunas KOJUIEKLIUS 1 POBBIX
00pa3oBaTeNbHBIX PECYPCOB).

https//fiz.1september.ru (yueOHO-MeTOIMUEeCKas Ta3eTa « DU3NKA» ).

www.n-t.ru/nl/fz (Hobenesckue naypeatsl mo Gpusuke).

www.nuclphys.sinp.msu.ru (S1nepuas ¢pusuka B UlaTepHeTe).
www.college.ru/fizika (ITonroroka k EI'D).

www.kvant.mccme.ru  (Hay4HO-TIOMYJISIpHBIA  (PU3UKO-MAaTEeMaTHUECKUI
xypHai «kKBaHT»).

WWW.Yos.ru/natural-sciences/html  (ecTecTBeHHO-HAYYHBIH  JKypHAT IS
Mosonexku «I1yTe B HaAyKy»)



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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