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I. HOACHUMTEJBHASA 3AIINCKA

Pabouass mporpamma guctumiuabsl YIIB.02 «®usuka» mnpeaHazHaueHa Aiis
u3ydeHus ¢u3uMku B MpodeccruoHaNbHbIX oOpa3zoBarenbHbIX opranmzanusx CIIO,
peanu3yronmx o0pa3oBaTeNbHYI0 MPOrpaMMy CpeaHEro oOuiero oOpa3oBaHUs B
npeesaax OCBOEHHUS OCHOBHOM MpoQecCHOHATbHON 00pa30oBaTEIbHOM MPOTrPaMMBbI
CIIO (OIIOIT CIIO) na 6a3e OCHOBHOIO OOIIEro OOpa3oBaHUsSI MPU MOJATOTOBKE
KBUTU(PUIIMIPOBAHHBIX pabOUUX, CIY>KAIIUX U CHEIUAINCTOB CPEAHETO 3BEHA.
[Iporpamma pa3pabotana B cootBercTBUM ¢ TpeboBanusimu DI'OC cpennero
oOuiero oOpa3oBaHUs, YTBEPKIECHHOTO INMpUKa3oM MuHucTepcTBa 00pa3oBaHUS U
Hayku Poccutickoit @eneparuu ot 7 nexadps 2017 roga Ne 1196, npeabsBiasieMbIX K
CTPYKTYpE, COJEPKaHHI0 M IUIAHUPYEMBIM pe3yJibTaTaM OCBOEHHUS Yy4eOHOTO
npeamera  «®Pu3Mka» € y4eTOM IPUMEPHOM OCHOBHOW  00pa3oBaTEIbHOMN
MporpaMMbl cpeiHero oouiero oopazoBanus (000peHa peimieHueM (denepaabHOro
y4e0OHO-METOIUYECKOr0 00bEeIUHEHHsI 1O OoOuieMy OOpa3oBaHHUIO, MPOTOKOJ OT
28 nroHs 2016 r. Ne 2/16-3) m mpumepHOW mporpammsl 0011€00pa30BaTEILHON
yueOHON qucuuIuinHbl «Pusnkay, aBrop Jmurpuesa B. @., Mocksa: M3gaTenbcTBO
«Axagemusi», 2015.

Hucuuminna «du3nka» BXOAUT B COCTaB 00s3aTEILHON IPEAMETHON 001acTH
«EctectBennbie Hayku» DOI'OC cpemnero oOmiero oOpa3oBaHMs, SIBISETCS
coctaBHoi yacThto [ITICC3 u mu3yyaercs Ha yriayOJIeHHOM YPOBHE B IIMKIIE OOIIUX
y4eOHBIX MPEIMETOB 00I1€00pa30BaTENbHON MOArOTOBKU. M3ydenue ¢usuku Ha
yIiIyOJICHHOM YPOBHE YUUTHIBAET CrieUU(UKY OCBAaUBAaEMON CHEIIMATIbHOCTH.

Copepxanue mnporpamMmbl  «@Du3MKa»  HaMpaBlIeHO Ha  JOCTHXKEHHUE
CIEIYIOIINX LeJIei:

— OCBOGHHME 3HaHMi O (QyHIaMEHTAIbHBIX (PU3WYECKUX 3aKOHaX U
OPUHIMIAX, JIEKAIUX B OCHOBE COBPEMEHHON (QHU3WYECKOM KapTHUHBI MUPAa;
HanOoJiee BaXXHBIX OTKPBITUSX B 00JacTH (DU3MKH, OKA3aBIIUX OIPEIeIIsIoIee

BJIMSIHUC Ha PpPa3sBUTUC TCXHUKHU W TCXHOJOIMU, MCTOJAaX HAYYHOI'O ITO3HAHM:A

IPUPOJIBI;



— OBJIaJICHUE YMEHMSIMU TPOBOAMTH  HAOJIOJEHUS, IUIAHUPOBATh M
BBIIIOJIHATh 3KCIEPUMEHTBI, BBIABUIATh TMIIOTE3bl U CTPOUTH MOJEIHU, NPUMEHSThH
MOJIyYCHHbIC 3HAaHUA 0 (U3MKE M1 OOBACHEHUS PazHOOOpa3HbIX (HU3UUECKUX
SABJICHUM M CBOICTB BEILECTB; MPAKTUYECKH HCIOJIb30BaTh (DU3UUECKUE 3HAHMUS;
OLICHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHOU HH(POpMaLUK;

— pa3BUTHE MO3HABATEJIBHBIX MHTEPECOB, MHTEIUIEKTYAJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM B Tpoliecce NPUOOPETeHHs] 3HAHUM W yMEHMd 10 (U3UKe C
WCIIOJIb30BaHUEM  Pa3JIMYHBIX HCTOYHUKOB HH(OpPMAMM H  COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHIA;

— BOCHHUTaHUE YOeXJAEHHOCTH B BO3MOKHOCTH MO3HAHMS 3aKOHOB IPUPO/IBI,
UCIIOJIb30BAaHUSL  JIOCTMOKEHUH (U3MKM Ha Oyaro pa3BUTUS  YEJIOBEYECKOM
UBWIM3AIMM;, HEOOXOJMMOCTH COTPYJHMYECTBA B IPOLECCE COBMECTHOTO
BBIIIOJIHEHUS 3a]a4, YBa)XKUTEJIBHOIO OTHOUIEHWS K MHEHHIO ONIOHEHTA IIpH
o0CyX/IeHHUH TMpoOJEM €CTECTBEHHOHAYYHOIO COAEp’KaHWsA, TOTOBHOCTH K
MOPAJIBHO-3THYECKON OLIEHKE HCIIOJIb30BAaHUS HAYYHBIX JIOCTH)KEHHMM, 4YyBCTBa
OTBETCTBEHHOCTH 3a 3aLIUTy OKPY>KAIOIIEH Cpelbl;

— HCIOJIb30BAHME TNPUOOPETEHHBIX 3HAHUW UM yMEHMH JJI pEeLIeHUs
NPAaKTUYECKUX 3aJady I[OBCEJHEBHOM JKMU3HHM, oOecrneueHusi Oe30MacHOCTH
COOCTBEHHOW  JKHU3HHM, PALMOHAIBHOTO  MPUPOJONOIL30BAHMS U OXPaHBI
OKpYXalollel cpebl U BO3MOXXHOCTh NMPUMEHEHUsl 3HAHUM MPU PEIICHUM 3a]1ad,
BO3HUKAIOILUX B MMOCIEAYIOIIENH TPo(hecCHOHATbHON e TENbHOCTH.

B pe3ynbTaTte uzydyenus: AUCHUIUIMHB «DU3MKa» Ha YPOBHE CPEAHETO OOIIEro
00pa3oBaHUs:

OOyuaroiuiicsa Ha 6a30BOM YPOBHE HAYUUTCS:

— JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4yHOW KApTHHBI MHpPA, B PA3BUTHU COBPEMEHHOU TEXHUKH U
TEXHOJIOTUH, B TPAKTUYECKOMN JIESITEIBbHOCTH JIFOJIEH;

— JIEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBSI3b MEXAY (PU3UKON U APYTUMU
€CTECTBEHHBIMU HayKaMU;

— YCTaHaBJIMBATh B3aMMOCBS3b €CTECTBEHHO-HAYUHbIX SIBIICHUN U IPUMEHSTh

OCHOBHBIC (1)H3H‘ICCKI/IG MOACIN I UX OIMMCAaHUA U 06’[>$ICHGHI/I$I;



— HCIOJIb30BaTh MHGpOpMaIio (U3HMUECKOT0 COAEpKaHUS TPU pPELICHUU
y4eOHBIX, MPAKTHUYECKUX, MPOEKTHBIX MU MCCIEAOBATEIbCKUX 3aJad, WHTETPUPYS
UHGOPMAITUIO U3 PA3TMYHBIX UCTOUHUKOB U KPUTHUYECKH €€ OlIEHUBAS;

— pa3nuyarb M yMETh HCIOJb30BaTh B  y4eOHO-UCCIENOBATEIBCKOU
NEATEeIbHOCTH METOJIbl HAy4YHOTO MO3HaHWs (HAOJIOJEHUE, OMUCAaHUE, U3MEPEHUE,
AKCIIEPUMEHT, BBIBMKEHUE TUIIOTE3bl, MOJICTTUPOBAHKUE U JIp.) U (POPMBI HAYUHOTO
no3HaHus ((pakThl, 3aKOHBI, TEOPUH), IEMOHCTPUPYS HA MPUMEPaX UX POJb U MECTO
B HAYYHOM IO3HAHUU;

— TPOBOAUTH TMPSIMBIE M KOCBEHHBbIE H3MEHEHHMS (U3NYECKUX BEIMYUH,
BBIOMpAs] U3MEPUTENIbHBIE MPUOOPHI C YIETOM HEOOXOAMMOW TOUHOCTU U3MEPEHUH,
IUIAHUPOBATh XOJ M3MEPEHUM, IO0JIyd4aTh 3HAYCHHE H3MEPSIEMON BEJIMYUHBI H
OLICHHBATh OTHOCUTEIBHYIO IOTPEMIHOCTD IO 33JaHHBIM (POpMYJIaMm;

— TPOBOAWUTH  MCCIEAOBAHUS  3aBUCUMOCTEH  MEXIy  (U3HUECKUMHU
BEJIMYMHAMM: IPOBOJUTH H3MEPEHHSI U OIPEAEISTh Ha OCHOBE MCCIEIOBAHMUS
3HAUYEHHE MapaMeTpOB, XapaKTEpPU3YIOLIUMX JaHHYI0 3aBUCHMOCTb  MEXIy
BEJIMYMHAMMU, U JI€]aTh BBIBOJI C yYETOM IOTPEIIHOCTH U3MEPEHNUI;

— WCIIONIb30BaTh JUISl ONUCAaHUSA XapakTepa MPOTEKaHUs (PUIMYECKHUX
MPOLIECCOB (PU3NYECKUE BEIMYMHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEK]ly HUMMU;

— HCHOJb30BaTh ISl ONHUCAHMUS XapakTepa MpPOTEKaHUs (PU3UUECKUX
MPOLIECCOB (PU3NYECKUE 3aKOHBI C YUETOM T'PAHULl UX TPUMEHUMOCTH;

— pemarbh KadyeCTBEHHBbIE 3a7aud (B TOM YHCIE M MEXIPEIMETHOTO
XapaKkTepa): MCMOJb3YyS MOJEIH, (PU3MUYECKHE BEIUYMHBI U 3aKOHBI, BHICTPAaUBATh
JIOTUYECKH BEPHYIO UEMOYKYy OOBSCHEHHUS (JI0Ka3aTeNbCTBA) MPEIJIOKEHHOTO B
3a/a4e npouecca (SIBICHU);

— pelarh pacueTHbIE 3a/auyd C SIBHO 3aJaHHOW (U3MUYECKOW MOJIETbIO: Ha
OCHOBE aHajM3a YCIOBUS 3aJayd BBLICTATH (PU3MUECKYI0 MOJENb, HaXOIUTh
(¢uznyeckue BEIUYMHBI U 3aKOHBI, HEOOXOAUMBIE U JOCTATOYHBIE JJI €€ PeIICHHUS,
IPOBOJUTH PACUETHI U MPOBEPATH MOJYUYCHHBIN PE3yJIbTaT;

— YYUTBIBATh TPAHUIIbl MPUMEHEHUS M3YyYEHHBIX (PU3UUECKUX MOJENeH npu

PEUICHUU (1)I/IBI/IIICCKI/IX U MCKIIPECAMCETHEBIX 3aaa4,



— HCIOJIb30BaTh UHPOPMALIMIO U TPUMEHSTH 3HAHUA O MPUHIMNAX pabOThl U
OCHOBHBIX XapaKTEPUCTUKAX U3YYCHHBIX MAIWH, IPUOOPOB U IPYTUX TEXHUIECKUX
YCTPOMCTB JJI PEIICHUS MPAKTUUECKHUX, Y4EOHO-UCCIEI0BATENIbCKUX U TPOCKTHBIX
3ajady;

— HUCTOJB30BaTh 3HaHMSA O (uU3NYECKUX OOBEKTax U Ipoleccax B
MOBCEAHEBHON JKM3HU i1 oOecreueHus Oe30MacHOCTH MpU OOpalieHUuu C
nmpuoopaMu W TEXHUYECKUMU YCTPOMCTBAMHU, IJIi COXPAHEHHUS 370pOBbI U
COOJIIOJICHNST HOPM SKOJOTUYECKOTO TOBEJACHUS B OKpYXKalollel cpeae, Uis
IIPUHATHS PEIICHUMN B IIOBCETHEBHOM KU3HH.

OOyuaronuiicst Ha 6a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUUTHCSI:

— TIOHUMAaTh U OOBSACHATH IIEJOCTHOCTh (HU3UUYECKON TEOpHHU, pazInyaTh
TPAHUIIBI €€ TPUMEHIUMOCTH U MECTO B PSIY APYTHX (DU3UIECKUX TCOPHH;

— BIAJCTh IMpPHEMaMU MOCTPOCHUSI TEOPETHUECKUX JIOKA3aTEIbCTB, a TaKkKe
IPOTHO3UPOBAHUS OCOOCHHOCTEH MPOTEKaHUs (PU3UUECKUX SIBJICHUN M MPOIECCOB
HA OCHOBE TMOJYYCHHBIX TEOPETUUECKUX BHIBOJIOB M JIOKA3aTEIIbCTB;

— XapaKTepu30BaTh CHUCTEMHYIO CBS3b MEXJIYy OCHOBOTMOJArarolMMu
HAyYHBIMUA TIOHATHUSMH: TIPOCTPAHCTBO, BpeMs, Marepus (BEIIECTBO, IIOJIE),
JIBUKCHHE, CUIIA, JHEPTHS;

— BBIJIBUTATh TMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJATAONINX (HU3UIECKUX
3aKOHOMEPHOCTEW U 3aKOHOB;

— CaMOCTOSITENIbHO TUTAHUPOBATH U TPOBOIUTH (DU3UUECKUE IKCIIEPUMEHTHI;

— XapaKTepHu30BaTh rI00abHBIE TPOOIEMBI, CTOSIINE TIEPE]T YEIOBEYECTBOM:
DHEPTETUYECKHUE, CHIPHEBBIC, DKOJIOTHUECKUE, — M POJb (U3UKHA B PEIICHUH STHUX
mpodieM;

— pematb PaKTUKO-OPUCHTHPOBAHHBIC KAYECTBCHHBIC M PaCUCTHBIC
dusnueckue 3amaur ¢ BBIOOpPOM (DU3UYECKON MOJENH, HCHOJb3YysSd HECKOJBKO
¢u3nueckux 3aKOHOB WM (OPMYJ, CBSI3BIBAIONINX W3BECTHBIC (DU3MUECKHE
BEJIMYHMHBI, B KOHTEKCTE MEKIIPEAMETHBIX CBS3CH;

— OOBSCHATh TPUHIMIBI PAOOTHI U XAPAKTEPUCTHUKUA HW3YYEHHBIX MAIIUH,

npruOOPOB U TEXHUYECKUX YCTPOUCTB;



— OOBSCHATH YCJIOBHUS NPUMEHEHMs] (PU3UUECKUX MOJEIEN IpH pelIeHUU
¢usnyeckux 3a7ad, HAXOAUTh aJEKBaTHYIO MPEIJIOKEHHOW 3amade (pU3MUecKyro
MOJIeNb, pa3pelaTs NpoldjeMy Kak Ha OCHOBE MMEIOLIMXCSA 3HAHUU, TaK U IpH
ITIOMOIIY METOJOB OLICHKH.

OOyuaromuiics Ha yrIyOJIEGHHOM YPOBHE HAYYUTCSI:

— OOBSCHATh W aHAJIM3UPOBATH POJIb U MECTO (pU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOMN ACATEIBHOCTH JIOCH;

— XapakTepu3oBaThb  B3aUMOCBSI3b ~ MEXAy  (PHU3MKOH W ApYyruMU
€CTECTBEHHBIMU HAYKAMU;

— XapakTepHU30BaTb CUCTEMHYK0 CBA3b MEXKIYy OCHOBOIIOJArarolluMU
HAay4YHbIMUA TOHATHUSAMH: TPOCTPAHCTBO, BpeMs, Marepusi (BELIECTBO, IIOJIE),
NBIKEHUE, CUJIA, SHEPTUS;

— TIOHMMaTh U OOBACHATH LEJIOCTHOCTh (PU3UYECKOM TEOpHH, pazIudaTh
IPaHUILIBI €€ TPUMEHUMOCTH U MECTO B PSIy APYTHX (PU3UUECKUX TEOPHUH;

— BJIAJIETh IIPUEMAaMU IIOCTPOCHMS TEOPETUYECKUX JIOKA3aTeNIbCTB, & TAaKXKe
MIPOTHO3MPOBAHUSI OCOOEHHOCTEHW MPOTEKaHUs (PU3NUYECKUX SIBJICHUH U MPOIECCOB
Ha OCHOBE INOJyYE€HHBIX TEOPETUUECKUX BBIBOJIOB U IOKA3ATEIIbCTB;

— CaMOCTOATEJIBHO KOHCTPYHPOBATh DJKCIEPUMEHTAIBHBIE YCTAHOBKH IS
MPOBEPKH BBIJIBUHYTBHIX THIOTE3, PACCUUTHIBATH AOCOJIIOTHYIO U OTHOCUTEIBHYIO
IIOTPEILIHOCTH;

— CaMOCTOSITEJIbHO TUIAHUPOBATH U TPOBOJAUTH (PU3UUECKUE IKCIIEPUMEHTHI;

— pemaTh NPaKTHUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBIE W  PACUYETHBIE
¢usznyeckue 3agauyd C OMNOPOM KaK Ha U3BECTHbIE (PU3MUECKHE 3aKOHBI,
3aKOHOMEPHOCTH M MOJIEH, TaK U Ha TEKCThI C U30BITOYHON HHPOpMaLIUEH;

— OOBSCHATH TPaHMIIBI MPUMEHEHUS M3YUYEHHBIX (PU3MUYECKUX MOJeNied mpu
penieHnn GU3NYECKUX U MEeXIPEIMETHBIX 3a/1a4;

— BBIJBUTaTh TMIIOTE3bl HA OCHOBE 3HAHMSI OCHOBOMOJIAratouuX (PU3nYecKux

3aKOHOMEPHOCTEMN 1 3aKOHOB;



— XapaKTepu30BaTh INI00ATbHBIE MPOOIEMBI, CTOAIIUE MEPE] YETOBEYECTBOM:
OSHEPTeTUYECKHUE, CBHIPHEBBIC, DKOJOTUYECKHE, W POJIb (U3WKKA B PEHICHUH DTUX
poOJieM;

— OOBSCHATh NPUHUMUIIBI Pa0OThl U XapPAKTEPUCTUKU H3YYEHHBIX MaIllWH,
MPUOOPOB M TEXHUYECKUX YCTPOMCTB;

— OOBSCHATH YCIOBUS MPUMEHEHUS (PU3NYECKUX MOjeNed NpH peleHUU
du3nUecknx 3aav, HaXOAWTh AJACKBATHYIO NPEIJIOKCHHOW 3amade (PU3NUECKYIO
MOJIeIb, pa3peliaTtbh MpoOJeMy Kak Ha OCHOBE HMMEIOLIUXCS 3HAHUW, TaKk W TpH
MIOMOIIY METOJOB OLICHKH.

OOyyaroiuiica Ha yriyOJIEHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUYHUThCS:

— MPOBEPATh SKCIEPUMEHTAIBHBIMU CpPEJICTBAMU BBIIBHUHYTHIE THIIOTE3HI,
dbopmynupysi 1edb HUCCIAEAOBaHUS, HAa OCHOBE 3HAHUA OCHOBOIIOJIATarOIIUX
(bu3HUEeCKX 3aKOHOMEPHOCTEHN U 3aKOHOB;

— OIKCHIBATh W AHAIM3UPOBATH MOJYYEHHYIO B PE3YyJIbTaTE MPOBEICHHBIX
(bU3UYECKUX SIKCIEPUMEHTOB HH(GOPMAIIUIO, ONIPEIETSATh €€ IOCTOBEPHOCTD;

— TIOHUMAaTh U OOBSCHATH CUCTEMHYIO CBSI3b MEXKIY OCHOBOIMOJATraroluMu
Hay4YHBIMU TIOHSTUSIMH: TIPOCTPAHCTBO, BpeMms, MaTepus (BEIIECTBO, TIOJIE),
JBIDKEHUE, CUIIa, DHEPTUS;

— pemaTrh 3KCIEPUMEHTAJbHbIC, KAYECTBEHHbIE U KOJUYECTBEHHBIE 3a]a4u
OJIMMITUATHOTO YPOBHSI CIIOKHOCTH, HCIOJB3YSd (U3NUECKUE 3aKOHBI, a TaKkKe
ypaBHEHUS, CBS3BIBAIONINE (DU3HMUECKUE BEJTMUUHBI;

— aHAJIM3UPOBATH IPAHUIIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB, TOHUMATH
BceoOmuMi  xapaktep  (PyHIaMeHTalIbHBIX  3aKOHOB M OIPAHUYEHHOCTh
WCTIOJIb30BaHUS YaCTHBIX 3aKOHOB;

— (opmynupoBaTh U pelIaTh HOBBIE 3a7a4H, BOSHUKAIOIIUE B X0JI€ YU4eOHO-
HCCJIE0BATENILCKOW U POEKTHOM €S TEIIBHOCTH;

— YCOBEPIIEHCTBOBATh MPUOOPHI U METO/BI UCCIICIOBAHUS B COOTBETCTBUU C
IMOCTABJICHHOM 3aJ1aucH;

— HCHOJIb30BaTh METOJbl MAaTEMAaTHUYECKOIO0 MOJEIUPOBAHUSA, B TOM YHUCIE

MPOCTEHIINE CTATUCTUUECKUE METOIBI 1711 00pabOTKHU pe3yIbTaTOB AKCIIEPUMEHTA.



II. INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA JUCHUTTJIMHBI

OcBoeHue cojnepkanusi AUCHUILTHHBL «Du3nkay oOecrnednBaeT JOCTUKEHHUE
00yYaroIMMUCS CIEAYIOIUX Pe3yJbTATOB:

* JIUYHOCHIHBIX:

4) chopMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH W OOLIECTBEHHOM MPAKTUKU, OCHOBAHHOTO HA JHAJIOre
KyJIbTYp, @ TaKXKe Pa3nUyHbIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO
MeCTa B MOJIUKYJIBTYPHOM MHUPE;

5) chopMHUPOBAHHOCTH OCHOB CaMOpa3BUTHS M CAaMOBOCIIHMTAaHUS B
COOTBETCTBUM C OOLICYEIOBEYECKUMH LIEHHOCTSAMH M WJACAJlaMH T'Pak1aHCKOTO
oOuiecTBa; TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITENIBHOM, TBOPYECKOW H
OTBETCTBEHHOU 1€ATEIbHOCTH;

7) HaBBIKA COTPYAHMYECTBA CO CBEPCTHHUKAMH, JE€TbMHU MJIAJIIETO BO3pacTa,
B3pOCIBIMM B 00Opa3oBaTelibHOM,  OOLIECTBEHHO  MOJE3HOW,  Y4eOHO-
MCCJIEI0BATENbCKOM, TPOSKTHOM U JPYTMX BUAX ACSITEIbHOCTH;

9) TroTOBHOCTP M CIIOCOOHOCTh K 0Opa3oBaHHIO, B TOM YHCIIE
caM000Opa30BaHNI0, HA MPOTSHKEHUM BCEW JKU3HM; CO3HATENBHOE OTHOILIEHUE K
HETPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEIIHOW mpodeccuoHaabHON U
OOIIIECTBEHHOM JIESATEIHLHOCTH;

10) scTeTnueckoe OTHOLIEHUE K MUPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLLEHUII;

13) oco3nanHbIl BBIOOP Oynymied npodeccuu U BO3MOXKHOCTEH peanu3aiiuu
COOCTBEHHBIX  JKU3HEHHBIX  IUIAHOB, OTHOUIEHWE K  NpodeccCHOHAIbLHOU
JESITeIbHOCTH KaK BO3MOKHOCTH Y4YaCTUSl B PEIICHUU JIMYHBIX, OOIECTBEHHBIX,
roCyJIapCTBEHHBIX, OOIICHAIMOHATBHBIX MPOOJIEM;

14) chopMUPOBAHHOCTH JKOJIOTHUECKOTO MBIIIUICHUS, TTOHUMAHUS BIUSHUS
COLIMAJIBHO-D)KOHOMHYECKUX MPOLECCOB HA COCTOSIHME MPUPOJHOM M COLMAIBHOU
Cpelibl; IPUOOPETEHHE OIbITa KOJIOTO-HAIPABICHHOU e TEIbHOCTH;

* MemanpeoMemHbix:

1) yMeHHe caMOCTOATENbHO OMPENENSATh LENU JEATEIbHOCTH U COCTaBIAThH

IJIaHbl  ACATCIIBHOCTH, CaMOCTOSATCIbHO OCYHICCTBIIATH, KOHTPOJIHUPOBATH H



KOPPEKTUPOBATh JEATENBHOCTD; HCIIONb30BAaTh BCE BO3MOXHBIE PECYPCHI IS
JOCTUKEHHsI TIOCTABJICHHBIX IEJIeH U peaan3aluy MIaHOB JIeATeIbHOCTH; BHIOMPATh
YCHEIIHbIE CTPATETUN B PA3JINYHBIX CUTYaLIHsIX;

2) yMeHHE NpPOAYKTUBHO OOINATHCS M B3aMMOJEHCTBOBaTH B IIpoOLIECCE
COBMECTHOM  JEATENbHOCTH,  YYUTHIBATh  MO3MLIMH  APYIMX  YYaCTHUKOB
JESITENIbHOCTH, 3P(EKTUBHO pa3periaTb KOH(INKTHL;

3) BianeHHE HaBbIKAMH IIO3HABATEJIBHOH, y4e€OHO-MCCIIEIOBATEIbCKON H
IPOEKTHOM JEATENIbHOCTH, HaBbIKAMHU pa3pelieHus NpodieM; CIOCOOHOCTh U
TOTOBHOCTBH K CaMOCTOSITEJIbHOMY IOMCKY METOJOB PEIICHUS MPAKTUYECKHUX 3aj1ad,
MPUMEHEHUIO PA3JIMYHBIX METO/I0OB MTO3HAHNUS;

4) TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITENIbHOM HH(OPMALIMOHHO-
MTO3HABATEJIbHOM JIESTENIbHOCTH, BJIAJICHUE HABBIKAMHU MOJYYEHHUS HEOOXOIMMOMN
MHPOpPMAIIMU U3 CIIOBAapel pa3HbIX TUIOB, YMEHUE OPUEHTUPOBATHCS B PA3IUYHBIX
UCTOYHUKAX HMHQOpMAIMM, KPUTUYECKH OLIEHMBaTb M  HHTEPIPETUPOBATH
MH(}OpMaIUIO, MOIYYaeMYI0 U3 PA3IUYHbIX HCTOYHUKOB;

9) BiageHWEe HaBbIKAMHU II03HABATEIbHOM pe(pIeKCUHM KaK OCO3HAHUS
COBEpILAEMbIX JIEUCTBUM M MBICIUTENbHBIX TMPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBaHM, TPaHULl CBOErO 3HAHUS U HE3HAHUS, HOBBIX MMO3HABATENIbHBIX 3a/1a4 U
CPEICTB UX AOCTUKEHUS.

* npeOMemHuix:

1) cdhopMuUpOBaHHOCTH TPEACTABICHUM O POJIM U MecTe (PU3NKH B
COBPEMEHHOM HAay4YHOW KapTHHE MHpA; [OHUMaHUE (UIUUYECKON CYUIHOCTH
HaOoAaeMbIX BO BeeneHHoit siBeHuil; moHMMaHue poiu GU3HKU B (POPMUPOBAHHUU
Kpyro3opa u GyHKIIMOHAJIBbHOW IPaMOTHOCTH Y€JIOBEKa JJIsl PEIICHUS MPAKTHYECKUX
3azay;

2) BJIAZICHUE OCHOBOIIOJIAraroIIUMH buznueckuMu MTOHATUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHUSIMH; YBEPEHHOE MOJIb30BaHUE (hU3NUECKOM
TEPMUHOJIOTUEN U CUMBOJIUKOM;

3) BlIaileHNE OCHOBHBIMM METOJIAMHU HAYYHOI'O MO3HAHUS, UCIIOJIb3YEMBIMHU B

dusnke: HaOIIOEHUE, ONMCAaHUE, U3MEPEHNE, IKCIIEPUMEHT; YMEeHUsI 00pabaThIBaTh



pe3ynbTaThl M3MEpPEHUN, OOHAPYKUBATH 3aBUCUMOCTb MEXAY (GU3MYECKUMU
BEJIMYMHAMU, OOBSCHSATD MOTYYECHHBIC PE3YIbTAThI U JEIaTh BHIBOIHI;

4) copMUPOBaHHOCTh YMEHHUS pelIaTh GU3NUECKUE 3a0a4H;

5) chopMHpPOBAaHHOCT, YMEHHSI TPUMEHATH IIOJYYCHHbIC 3HAHUSA IS
OOBSICHEHHSI YCIOBUH TPOTEKAaHUS (PU3NYECKUX SBICHUN B MPUPOAEC W NS
NPUHATHUS IPAKTUYECKUX PEIICHUN B MTOBCETHEBHOM KU3HU;

6) chopMHPOBAHHOCTH COOCTBEHHOH MO3HITNH 10 OTHOIICHHUIO K (PU3UUECKON
uH(pOopMaIK, MOTy4YaeMO U3 pPa3HbIX HCTOYHUKOB;

7) oBnageHue (chOpMHUPOBAHHOCTh MPEACTABICHUI) TMpaBUIaMU 3alUCH
¢usnueckux Gopmyn pesibepHO-ToueuHO cucTteMbl 0003HaueHuid JI. bpaiins (s
CJICTIBIX U CJIA00BUIAIINX O0YUJAOIINXCS).

8) chOopMUpPOBAHHOCTH CHCTEMBI 3HAaHMU 00 O0OmMX (QU3NUECKUX
3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPUSIX, NPEJCTaBICHUNA O JeiicTBUM BO BceneHHOM
(bu3HUECKUX 3aKOHOB, OTKPBITHIX B 36MHBIX YCIIOBUSIX;

9) chopMUpPOBAaHHOCTH  YMEHMSI  HCCIENOBaTh U  aHAJIU3UPOBATh
pa3zHo00pa3Hble PU3NUECKUE SBJICHUS U CBOMCTBA OOBEKTOB, OOBSICHATH MPUHIIUIIBL
paboOThl U XapAaKTEPUCTUKHU MPUOOPOB U YCTPOMCTB, OOBSCHATH CBSI3b OCHOBHBIX
KOCMUYECKUX 00BEKTOB € re0(hU3NUECKUMU SBJICHUSIMU;

10) BrnageHue yMEHUSMH BBIIBUTAaTh THUIIOTE3bl HAa OCHOBE 3HAHUS
OCHOBOIIOJIAraIuX (PU3NYECKUX 3aKOHOMEPHOCTEH W 3aKOHOB, IMPOBEPSITH HUX
AKCIIEPUMEHTAIILHBIMH CPEJICTBAMHU, (POPMYIUPYS 11€7Tb NCCIEIOBAHMS;

11) BrageHWe MeTOAaMU CAMOCTOSITENIBHOTO IUTAHUPOBAHMS W TPOBEICHUS
¢u3nYecKuX HKCIEPUMEHTOB, ONMUCAHMS W aHAIW3a TOJYYECHHOW H3MEPHUTEIHHOU
uH(pOpMaLKH, ONpeIeJICHHs TOCTOBEPHOCTH MOJIYYEHHOTO Pe3ybTaTa;

12) chopMHpPOBAHHOCT, YMEHUH NPOTHO3UPOBATh, AHAIM3UPOBATH U
OLICHMBATH MOCJEACTBUS ObITOBOM M NMPOU3BOACTBEHHOHN NEATEIHLHOCTH 4YEJIOBEKa,

CBSI3aHHOU ¢ (PU3NYECKUMHU MPOIIECCAMHU, C MO3HUIIHI KOJIOTUYECKONU OE30MaCHOCTH.

III. COAEP)KXAHUE JUCILUITJINHBI
BBenenue

®duzrka — GpyHIaMEHTAIbHASI HAYKa O IPUPOJIE.



EcTecTBEeHHOHAy4HBII METOJA TMO3HAHHUS, €ro BO3MOXHOCTH W TPaHHUILIbI
MPUMEHUMOCTH. OKCIIEPUMEHT W TEOpHsT B NPOLECCE IMO3HAHMUS MPUPOJIBIL.
MopenupoBanue GpuU3MUecKuX SBJIECHUMN U mpoiieccoB. Poib sKcriepuMenTa u Teopuu
B IIPOILIECCE MO3HAaHMS NpUpoAbl. Pusnueckas BennunHa. [lorpemnoctu n3mepenui
¢uznyeckux BenMuuH. OU3NUYECKUE 3aKOHBI. [ paHUIIbI MPUMEHUMOCTH (HU3HUECKUX
3akoHOB. [loHsiTHe 0 pu3MUeckoil kapTuHe MUpa. 3HaueHue GU3UKU MPU OCBOCHUU
npodeccuit CI1O u cnetmansuocteit CIIO.

1. Mexanunka

Kunemaruka. Mexanunueckoe npuxkenue. [lepememenue. Ilyts. CkopocTb.
PaBHOMEpHOE TpsAMOJIMHENHOE  JBWKEHHME. YCKOpeHue. PaBHomepeMeHHOe
npsMOJMHeHoe JBrxkeHue. CBoOOgHOE majaeHue. /[BuxkeHue Tena, OpOIIEHHOTO
IIOJ] YIJIOM K TOpHU30HTY. PaBHOMEpPHOE JBHKEHUE TIO OKPYKHOCTH.

3axonbl mexanuku Hbrotona. IlepBeiii 3akoH Herorona. Cuma. Macca.
Nmnynec. Bropoi 3akoH HptoToHa. OCHOBHOW 3aKOH KJIACCUYECKOW JTMHAMUKH.
Tpetuit 3akoH HproToHa. 3aKOH BCEMHPHOIO TATOTEHUSA. |’ paBUTAlIMOHHOE IIOJE.
Cuna tsoxectu. Bec. CiocoObl u3mepenust maccol Tesl. CUilbl B MEXaHHUKE.

3aKoHBI COXpaHeHMSl B MeXaHMKe. 3aKOH COXPaHEHUs HMITYJIbCA.
PeaktuBHoe nBmxenue. Paborta cwibl. PaboTa mOTEHIMATBHBIX CUJI. MOIIHOCTD.
Oneprus. Knnernueckass sHeprus. [loTeHuumanbHas sHeprus. 3aKOH COXPaHEHHUS
MEXaHM4eCcKoM sHeprun. [Ipumenenne 3ak0HOB coxpaneHus. Jemoncmpayuu

3aBUCHUMOCTh  TPAaGKTOPUUM OT BbBIOOpa CHUCTEMBbl OTcueTa. Bujel
MEXaHMYECKOTO JBUKCHHS.

3aBUCHUMOCTbh YCKOPEHHS TeNa OT €r0 MAacChl M CHJIbI, IEUCTBYIOIIEH Ha TENO.
CrnoxxeHue cuil.

PaBeHCTBO W NIPOTUBONOJIOKHOCTH  HANpaBJIEHUS CUJ  JCHCTBUS U
MPOTHUBOJAECHUCTBUS.

3aBUCHUMOCTH CHJIbI YIPYTOCTH OT Ae(opMaiuu.

Cuibl TpeHUSI.

HesecomocTs.

PeakTuBHOE IBU)KECHHUE.



[lepexoq MOTEHUMANBbHOM SHEPrUM B  KHHETUYECKYIO U 0OpaTHO.
Jlabopamopnwie pabomut

HccnenoBanue ABMKEHUS Tella MOJ IEWCTBUEM MOCTOSIHHOW cuuibl. M3yueHue
3aKOHA COXPAHEHMS UMITYJIbCA.

CoxpaHeHre MEXaHUYECKOW SHEpruy MpH JBUKEHUU Teja MOJ JACHCTBHEM
CUJI TSDKECTU U yIIPYTOCTH.

CpaBHeHue pabOThl CHJIBI C W3MEHEHHEM KHHETHYECKOW SHEprud Tela.
N3yuenue 3aKOHOB COXpaHEHUs Ha MpUMEpE yjaapa apoB U OaIMCTHYECKOTO
MasiITHUKA.

N3yuenne ocoOEHHOCTEM CHIIbI TPEHUS (CKOJIBKECHHUS).

2. OCHOBBI MOJIEKYJISIPHON (PU3UKHU U TEPMOJAUHAMUKU

OCHOBBI  MOJIEKYJSIPHO-KHHEeTHYECKOW Teopuu. HWpeanbHblii ras.
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOW Teopuu. Pa3mepel M macca
MOJIEKYJT W aTtomMoB. bpoyHoBckoe paBmxenue. uddysus. Cuiibl u 3HEprus
MEXMOJIEKYJIApHOro B3auMoeiicTBus. CTpoeHHe TIa3000pa3HbIX, KHUIKHX |
TBEpAbIX Tell. CKOpOCTH IBHKEHMS MOJIEKYN M UX HU3MepeHue. MneanbHblil ras.
JlaBnenne raza. OCHOBHOE YpaBHEHUE MOJIEKYJSIPHO-KMHETUYECKOW TEOPHUM Ta30B.
Temneparypa u ee usmepenue. ['a3oBbie 3aKOHBI. AOCOTIOTHBIN HYJIb TEMIIEPATYPHI.
TepmoanHaMuueckasi IIKajga TEMIIEPATYPhl. YPAaBHEHHE COCTOSIHUS HACATBHOTO
raza. MossipHas ra3oBast IOCTOSTHHAs.

OcHoBbl TepMOAMHAMMKH. OCHOBHBIE TIOHSATUA W OINPEACICHUS.
BHyTpeHHsis 3Heprusi cuctemMbl. BHyTpeHHsIsl 3Heprus ujaeaibHoro rasza. Pabora u
TEIUIOTa Kak (opMbl mepeaun SHEpruu. TenaoeMKOCTh. Y IeibHas TeMI0EMKOCTb.
VYpaBHenue teroBoro Oananca. IlepBoe Hauano TepMoaAMHAMUKH. AauabaTHBIN
npouecc. Ilpunmun neuctBus TeruioBod Mamuebl. KIIJ[ TeruioBoro mBuraresns.
Bropoe Hawano TtepmoauHamMuku. TepMmoanHamMuyeckas IIKajga TeMIeparyp.
XonoauibHbIe MalIMHbL. TertoBble ABUraTenu. OxpaHa npupoIbl.

CaoiicTBa mapoB. lcnapenue u koHjaeHcaius. HacelllleHHBIM map U €ro

CBOMCTBAa. AOCOJIOTHAs W OTHOCHUTENbHAs BJIAXKHOCTh BO3AyXa. TOuka pOCHI.



Kunenune. 3aBUCMMOCTh TEMIIEpaTyphl KUIEHUS OT NaBieHus. lleperpeTsiid map u
€ro UCIOJIb30BAHUE B TEXHUKE.

CaoiicTBa KuUAKOCTeil. XapakTepUCTHUKA >KUJKOTO COCTOSIHHS BEIIECTBA.
[1oBEpXHOCTHBIN CIION KUAKOCTH. DHEPIHsl MOBEPXHOCTHOrO cJIos. SIBIEHHs] Ha
IPaHULE KUIAKOCTH C TBEPABIM TeJIOM. KanuiuisipHbIe ABICHUS.

CBoiicTBa TBepabIX Tes. XapaKTEPUCTUKA TBEPAOTO COCTOSIHUSI BEIIECTBA.
VYupyrue cpoiicTBa TBepIbIX Ted. 3akoH ['yka. MexaHnuyeckne CBOMCTBA TBEPABIX
ten. TemnoBoe pacmupeHue TBEpAbIX Tel W kuakocted. [limaBnenue wu
KPUCTAJUIA3ALHS.

Hemoncmpayuu

JIBmxeHune OpoyHOBCkuX yactul. Juddyzus.

W3meHeHne naBieHUs ra3a ¢ WU3MEHEHHMEM TEMIIEPATypPhl MPU ITOCTOSSHHOM
o0beMe. M3oTepmudeckuii 1 n300apHbBIN POLIECCHI.

W3MeHeHne BHYTpEHHEN SHEpruu Tell IpU COBEPLICHUH PaOOTHI.

Kurienue BoJIbI ITpy MOHUKEHHOM JIaBJICHUH.

Ilcuxpomerp u TUrpomerp.

SIBneHus1 NOBEPXHOCTHOTO HATsHKEHUS M cMaunBaHus. Kpucrtamibl, amopdHbie
BEILIECTBA, )KUAKOKPUCTALINYECKHUE TENA.

Jlabopamopnwie pabomul

M3mepeHne MOBEpXHOCTHOTO HATSHKEHUS KUIKOCTH.

W3yyeHue TemioBOTro pacimupeHuss TBepAbiX Ten. M3ydeHue ocoOeHHOCTen

TCINJIOBOT'O PAaCIIMPCHUA BOJbI.

3. DaeKkTpoAMHAMHUKA

DJIeKTPpUUYEeCKoe MmoJjie. DIECKTPUUYECKUE 3apsibl. 3AKOH COXPAHEHUA 3apsja.
3akon Kynona. Dnekrpuueckoe mnose. HampsiKeHHOCTh 3JIEKTPUYECKOrO IMOJIS.
[lpunnun cynepmno3unuu  mojieid. PaboTa cui  2IEKTPOCTaTHUECKOTO  MOJIS.
[Torenuuan. Pa3HOCTh MOTEHUMAIOB. DKBUIOTCHIUAIbHBIE MOBEPXHOCTU. CBS3b
MEXAY HAIPSHKEHHOCTBID M PAa3HOCTHIO MOTEHIMAJIOB AJIEKTPUUYECKOIO TOJIS.

JusnexTpuku B anekTpudeckoM noie. [lomsapuszanusa nuanektpukos. [IpoBonanky B



anekTpuueckom nosie. Konnmencaropsl. CoenuHeHHe KOHIEHCATOPOB B Oarapero.
DHeprus 3apsHKEHHOr0 KOHAEHCATOpa. JHEPTUs SJIEKTPUUECKOTO MOJIS.

3aKOHBI MOCTOSTHHOTO TOKA. Y CIIOBUS, HEOOXOUMBIE ISl BOSHUKHOBEHUS U
MO//IEp KaHUs JIEKTPUUECKOro Toka. Cuiia ToKa M IJIOTHOCTh TOKa. 3akoH OMa J1s
yuactka wnenu 060e3 OJIC. 3aBUCUMOCTH 3JIEKTPUYECKOTO CONPOTUBIEHUS OT
Marepuala, JJIMHBl U TUIOLIAIN MONEPEYHOr0 CEYEHUsI MPOBOJAHUKA. 3aBUCUMOCTh
ANEKTPUYECKOTO CONPOTHUBJIEHUSA IIPOBOJTHUKOB oT TEMIIepaTyphbl.
DJIEKTPOJBHKYILIass CHUJa HCTOYHMKA ToKa. 3akoH Oma [ TOJIHOW IENu.
Coenunenue npoBOAHUKOB. COEIMHEHWE MCTOYHUKOB AJIEKTPHUUYECKOW IHEPTUU B
Oartapero. 3akoH Jlxoyns—Jlenna. PaGota ¥ MOIIHOCTH 3JIEKTPUUECKOTO TOKA.
TeruioBoe 1eMCTBUE TOKA.

DJIeKTPUYeCKH TOK B MOJynpoBogHukax. CoOCTBEHHas MPOBOJAMMOCTD
HOJyTIPOBOJHUKOB. [101yIIpOBOHIKOBBIE TPUOOPHI.

MaraurHoe moJie. Bexkrop MWHAYKIMM MarHutHOro nmnoid. Jlencrsue
MAarHATHOTO TMIOJII Ha NPSAMOJMHEWHBIA IIPOBOJAHUK C TOKOM. 3aKOH Awmriepa.
B3aumopeiictBue TOkoB. MarnuTHbii 1oTok. PaGora mo mepemenieHuro
MPOBOJIHMKA C TOKOM B MAarHUTHOM moJje. JlelicTBue MarHMTHOrO TOJisi Ha
nBvokytmuics 3apsia. Cuna Jlopenua. Onpenenenue yaeabHoro 3apsaa. Y CKOpUTENIn
3apSKEHHBIX YaCTHLL.

JJIEKTPOMATHUTHAS MHAYKIMs. DJIEKTPOMArHUTHAs WHAYKIUSA. Buxpesoe
aneKTpudeckoe mnojie. CaMOMHAYKIMS. DHEPTUs MATHUTHOTO TOJIS.

Hemoncmpauuu

B3anmoneiictBue 3apsykeHHBIX Ten. [IpOBOOHMKM B DIEKTPUYECKOM IIOJIE.
JIMaIIeKTpUKY B 3JIeKTprUUYecKoM moJie. KonaeHncartopsr.

TennoBoe NENCTBUE ANEKTPUUECKOTO TOKA.

CobcTBeHHas U PUMECHas! IPOBOAUMOCTH MOIYITPOBOAHHUKOB.

[1omynpOBOIHUKOBBIN AUOL.

Tpansucrop.

OmneIT Dpcrena.



B3aumopaeiicTBiue NpoBOJHUKOB ¢ TOKaMH. OTKIOHEHHE 3JIEKTPOHHOTO ITyYKa
MarHUTHBIM TOJeM. OJEKTPOJBUTATENb. JJIEKTPOU3MEPHUTENbHbIE MPUOOPHI.
OnexrpoMarauTHas uHAyKuusa. Oneitel dapanes.

3aBucuMocts JJIC caMOMHAYKIMU OT CKOPOCTH HM3MEHEHHUs CUJIbl TOKa WU
WHAYKTUBHOCTH MPOBOIHHUKA.

Pabora anekrporeneparopa. Tpanchopmarop.

Jlabopamopnwie pabomut

N3yuenne 3akoHa Oma 118 ydacTKa LEOH, MOCIEAO0BAaTEIbHOIO U
MapajuieIbHOr0 COEMHEHUS TPOBOTHUKOB.

N3yuenne 3axkoHa Owma mig nosHoM nenu. M3ydeHume — siBneHus
AJIEKTPOMAarHUTHOW MHAYKIIHH.

Onpenenenune I/1C 1 BHYTPEHHETO CONMPOTUBJICHNUS] UCTOYHUKA HATIPSKCHUSL.

4. KonebaHus 1 BOJIHBI

Mexanuveckue koJsedanus. KoseOarenbHoe ABWKeHHE. ['apMoOHHMUYECKHE
koneOanuss. CBoOOAHBIE MeXaHW4yeckue KosieOaHus. JIMHelHble MeXaHU4YecKue
KosiebaTesbHble cucTeMbl. [IpeBpalienue sHepruu npu KojaedaTeaIbHOM JIBUKEHUH.
CBo0OoaHbIE 3aTyXarolme MEXaHUYECKHE KoJIeOaHus. BrinyxaeHnbie
MEXaHUYECKUE KOJIeOaHMsl.

Yupyrue BoJHBI. llonepeuHbie M TPOAOJIBHBIE BOJIHBL. XapaKTEPUCTUKU
BOJIHBI. YpaBHEHHE IJIOCKON Oerymieid BonHbl. MHTEpdepenunss BoaH. Ilonarue o
OU(PPAKIIK BOJIH. 3BYKOBBIE BOJIHBI. YJIBTPA3BYK U €r0 NPUMEHEHHE.

DJIEKTPOMATHUTHBIe  Koje0aHusi.  CBOOOAHBIE  DJIEKTPOMArHUTHbBIE
koneOanus. llpeBpaieHue sHepruv B KOJeOATEIbHOM KOHTYpE. 3aTyXarollue
AIIEKTPOMArHUTHBIE KojieOaHus. ['eHepaTop He3aTyXaloUMX 3JIEKTPOMAarHUTHBIX
koneOanuil. BBIHYXIIEHHbIE dJeKTpudeckue KoseOanud. llepemMeHHBId TOK.
I'eneparop mnepeMeHHOro TOKAa. EMKOCTHOE W HHIYKTUBHOE COINPOTHBICHUS
NEPEMEHHOr0 TOKa. 3akoH OMa Il 3IEKTPUYECKOW LEnu NEPEMEHHOTO TOKA.
Pabota m mourHOCTh TepemMeHHOro Toka. ['eHeparopsl Toka. Tpancpopmaropsl.

Toxu BbICOKOM 4acTOThI. [lonyuenue, nepenada u pacrpeaesieHUue dIEKTPOIHEPTHUH.



DJIEKTPOMATHUTHBIE BOJIHbI. DJIEKTPOMAarHUTHOE IOJIe KaK OCOOBIM BHJ
MaTepuud.  ODJNEKTpOMAarHuTHble  BOJHBL. ~ BuOpatop  Iepma.  OTKpbITHIN
kosnebarenbHblii KoHTYp. WM300perenue pagmo A. C. Ilomoeim. Ilonsatrue o
paaunocBs3u. [I[puMeHeHre 3IeKTPOMAarHUTHBIX BOJIH.

Hemoncmpayuu

CBoOO/IHbIE U BBIHYKJCHHBIE MEXaHUYECKHUE KoJieOaHus. Pe3oHaHc.

O6Opa3zoBaHue M pacOpoCTpaHEHHE YNPyrux BoJH. YacTora kosieOaHUN U
BbICOTAa TOHA 3BYKa. CBOOOIHBIE AJIEKTPOMArHUTHbIE Kojebanus. OcuusuiorpaMmma
nepemeHHoro Toka. KonpmeHcarop B menu nepemeHHoro Toka. Karymika
MHIYKTUBHOCTM B  LENM [EPEMEHHOro Toka. M3inydenue ©  mpuem
AJIIEKTPOMATHUTHBIX BOJIH. Painocss3eb.

Jlabopamopnvie pabomul

W3ydyeHne 3aBUCUMOCTU IepHoJa KoieOaHUN HUTSHOTO (MM HPY>KMHHOTIO)
MasiTHUKA OT JUTMHBI HUTH (WJIK MACChI Tpy3a).

NHyKTUBHBIE U EMKOCTHOE COITPOTHUBIICHHUS B LIEMH MIEPEMEHHOIO TOKa

5. OnrTuka

IIpupoaa ceera. CKOpPOCTh PacHpOCTPAHEHUS CBETA. 3aAKOHBI OTPAKECHUS U
npenomiieHus cBera. llonHoe orpaxkenue. JImH3pl. ['Ma3 kak onThyeckas cucrema.
OnTuyeckue MpuOOPHI.

BoJsnoBbie cBoiictBa cBera. uTepdepenunss cera. KorepeHTHOCTBH
CBETOBBIX Jyueil. IHTepdepeHinst B TOHKUX TIeHKax. [100Cckl paBHOM TOJIIIMHBI.
Konsua Herotona. Vcnonb3oBanue HHTEpPEpeHUINMH B HAyKe U TEXHHUKE.
Hudpakuus cera. udpakuusa Ha Mead B NapajuieabHbIX Jydax. Judpakiauonnas
pemetka. [lonstue o ronorpadun. [Monspuzarus nonepeunsix BosH. [lomspuzarms
ceera. JlBonHOoe nydenpenomienue. Ilomsipounsl. [ducnepcus cBera. Bumel
cnekTpoB. CnexTpbl uchyckanus. CHEKTpbl MOTJIOUICHHS. YIbTpadHOIeTOBOE U
uH(ppakpacHoe nznyuenus. PearrenoBckue nmyun. X mpupona u cBoicTBa.

Hemoncmpauuu

3aKOHBI OTPAKEHUS U MpeJOMIIEHHsI cBeTa. 11ojIHOE BHYTpEHHEE OTpakKeHHE.
Ontuueckue npubopsl. Uutepdepennus cera. Judpaxuus ceera. [lonspuzamms

CBCTa.



[TonyueHne cekTpa ¢ MOMOUIBIO NPU3MBI.

[Tomydyenue ciekTpa ¢ MOMOIIBIO JUGPAKIIMOHHON PEIIETKH.

CnexTpoCKoIl.

Jlabopamopnwie pabomul

N3yyenue u300pak€HUsT NPEIMETOB B TOHKOM JMH3e. M3ydeHue
UHTEpPEPEHIINH U TU(PAKIIMK CBETA.

6. DeMEeHTHI KBaHTOBOW (DU3UKHU

KBanToBasi onmruka. KBantoBas runore3a Ilmanka. ®ortonbl. BHemHuii
doroanekrpudeckuii 3pdext. Bayrpennuii potosrddext. Tumnsl HoTOI1€MEHTOB.

®u3uka aroma. Pa3zBuTme  B3MAIOB  HAa  CTPOCHHME  BEIIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoAopona. SnepHas Moaens aroMa. OIbIThI
3. Pesepdopaa. Monens aroma Bosoposa o H. bopy. KBanToBbie reHepatopsl.

®du3nka aToOMHOro sigpa. FEcTecTBeHHass paJHOaKTUBHOCTb. 3aKOH
pannoakTuBHOrO pacnana. CriocoObl HaOMIOAEHUS U PETUCTPALUU 3apsKEHHBIX
gactull. JPdexkt BaBumoBa — Yepenkoa. CTpoeHue atomuHoro siapa. Jledekt
MaccChbl, JHEpPrusl CBSI3M M YCTOMYMBOCTH ATOMHBIX sJep. SlIepHblEe peakuuu.
UckyccTBeHHass paanoakTUBHOCTh. JlemeHuwe Tsokensix saep. lLlenmnas simepHast
peakuus. Ynpasisemas nenHas peakuus. SnepHeii  peakrtop. llomyuyenwme
PaAMOAKTUBHBIX M30TOIIOB W WX IpUMEHEHue. buonornueckoe JeHCTBHE
PaAMOAKTUBHBIX U3JIyYeHUI. DIeMEHTapHbIE YACTULIBI.

Jemoncmpayuu

dotorPdexr.

JIuneityaTble CHIEKTPBI pa3IM4YHbIX BenlecTB. M3nmyueHue nazepa (KBaHTOBOTO

reHepaTopa). C4eTUNK MOHU3UPYIOMINX U3TyYCHUI.

[Tpumepnbie TeMbl pedepaToB (TOKIATOB), UHIAUBUIYATHHBIX TPOCKTOB
— Aunexcauap ['puropbeBud CTOIETOB — PYCCKHI (PUBHK.
— Anekcanap CrenanoBud [1ormoB — pycckuid y4eHbIH, H300peTaTeNb paino.
— AJIbTEpHATUBHAS YHEPIETHKA.
— AKYCTHYECKHE CBOICTBA MOJYHIPOBOIHUKOB.

— Amnape Mapu Amnep — OCHOBOIOJIOKHHUK JIEKTPOINHAMUKH.



— ACHUHXpPOHHBIN JBUTaTENb.

— Acrepounsl.

— ACTpOHOMUS HAILIUX JHEU.

— ArtomHas ¢usuka. M3otomnsl. [IpumeHeHre painoakTUBHBIX U30TOIOB.

— DEeCKOHTaKTHBIE METOABI KOHTPOJIS TEMIIEPATYPHI.

— DbunossipHbIE TPaH3UCTOPHI.

— bopuc CemenoBud SIkob6u — (UMK 1 U300peTaTeh.

— Benuuaiimie oTKpbeITAA PUUKH.

— Buapl snekTpudeckux paspsnoB. OJIEKTPUUYECKHE pas3psapl Ha CIyxkOe
YeJ0BeKa.

— BrusHue nedektoB Ha (pU3nUYeCKre CBOMCTBA KPUCTAIIIOB.

— Bcenennas u TeMHasi MaTepUs.

— T'amuneo ['anmneit — ocHOBATENb TOYHOIO €CTECTBO3HAHMS.

— Tonorpadus u ee npuMeHeHue.

— JIBHOKCHME TEJIa IEPEMEHHOM MACCBI.

— Jludpakuus B Hamewn KU3HU.

— JXungkue kpuctamisl.

— 3axonbl Kupxroda st 3neKkTpuyeckoi nemnmu.

— 3aKOHBI COXPAHEHUS B MEXAHUKE.

— 3HaueHue OTKpbITUH [ anues.

— Wrops BacunbeBuu KypuatoB — (u3uk, opraHuzatop aTOMHOW HAyKu W
TEXHUKHU.

— Hcaak HproTOH — co3/1arelb KJIacCHYeCKOr (PU3UKH.

— Hcnonp30BaHue 3J1€KTPOIHEPTUM B TPAHCIIOPTE.

— Kraccudukanus u XxapakTepuCTUKH 3JIEMEHTAPHBIX YaCTHII.

— KoHCTpyKIIMOHHAs MPOYHOCTH MaTEpHaia v €€ CBA3b CO CTPYKTYPOH.

— KoHCTpyKIIMs ¥ BUBI Ja3€pOB.

— KpuosnektpoHrka (MUKPO3JIEKTPOHUKA U XOJIO).

— Jla3epHble TEXHOJIOTUU U UX UCIIOJIb30BAHHUE.

— Jleonapno na Bunuu — y4deHbIl U u300perarters.



— MarnutHble u3MepeHusi (MPUHLMUIIBI TOCTPOEHUS MPUOOPOB, CHOCOOBI
M3MEPEHUS MarHUTHOTO MOTOKA, MArHUTHOW UHTYKIIUH).

— Maiixn ®apaneit — co3narenb ydeHHUs: 00 3JIEKTPOMArHUTHOM TIOJIe.

— Makc [InaHk.

— Meroa MeYeHbIX aTOMOB.

— MeTonsl HAOMIOAEHUST W PETUCTPAIMU PAAUMOAKTHUBHBIX W3IYyYEHUH U
YaCTHII.

— Meroas! onpeneneHus MmIOTHOCTH.

— Muxaun BacunseBud JIOMOHOCOB — y4E€HBIN SHIMKIIONEIUCT.

— Mopenu atoma. OnsiT Pezepdopra.

— MoneKkynspHO-KUHETUYECKAS TEOPUS UICATbHBIX Ta30B.

— MonHus — ra3oBslil pa3psaa B IPUPOIHBIX YCIOBHSIX.

— HanorexHonoruss — MeXIUCIUIUIMHAPHAS 00JacTh (yHIAMEHTAIBHON U
NPUKIIATHON HAYKH U TEXHHUKHU.

— Huxkouna Tecna: )xu3Hb U HEOOBIYANHBIE OTKPBITHUSI.

— Huxkonaii Konepark — co3naTtenps re TMOueHTPUIECKON CUCTEMBI MUPA.

— Hunbsc bop — oauH U3 co3nareneli COBpeMEeHHOM (hH3UKH.

— Hykneocunres Bo BeeneHHom.

— OObsicHeHne POTOCHUHTE3A C TOUKHU 3pEHUsT PUUKH.

— OnTuyeckue SIBICHUS B IPUPO/IE.

— OTKpBITHE U NPUMEHEHNE BBICOKOTEMIIEPATYPHOU CBEPXITPOBOAUMOCTH.

— IlepeMeHHBIN ANEKTPUUECKUN TOK U €TI0 IIPUMEHEHUE.

— Ilmazma — yeTBepTOE COCTOSHUE BEIECTBA.

— Ilnanetsr COJIHEUHOUN CUCTEMBI.

— IlomynpoBOJHUKOBBIE TATYMKHU TEMIIEPATYPHI.

— IlpumeHeHue KUJIKUX KPUCTAIIIIOB B MPOMBIILICHHOCTH.

— IIpumeHeHue AIepHBIX PEAKTOPOB.

— Ilpupona peppomarueruzma.

— IIpoGsieMbl SKOJIOTHH, CBS3aHHBIE C UCIIOIh30BAaHUEM TEIJIOBBIX MAIIIUH.

- HpOI/ISBOI[CTBO, nepcaada u MCIOJIb30BaHNEC DJICKTPOOHCPIUH.



— Ilpoucxoxnenne CoJIHEYHON CUCTEMBI.

— IIbe3oanexTpuueckuit 3¢ HeKT ero npuMeHeHue.

— Pa3zBuTHe cpeacTB CBI3U U PAIUO.

— PeakTuBHBIC IBUTATENN U OCHOBBI PA0OTHI TETJIOBON MAIIUHBI.

— PenukToBOE M3ITy4YeHUE.

— Pentrenosckue myun. Mctopust otkpsitus. [Ipumenenne.

— Poxnenue u 3BOIIOIMSA 3BE3 .

— Poub K. O. IIMOAKOBCKOr0 B pa3BUTUHA KOCMOHABTHKH.

— (CBeT — 3JEKTpOMAarHuTHas BOJIHA.

— Cepreii I1aBnoBuu KopoieB — KOHCTPYKTOP U OpraHM3aTop IPOU3BOJICTBA
PAKETHO-KOCMUYECKON TEXHHUKHU.

— Cubl TpeHUA.

— CoBpeMeHHas CITyTHUKOBAsl CBS3b.

— CoBpeMeHHas ¢puznyecKas KapTHHA MUpa.

— CoBpeMEeHHBIE CPECTBA CBA3H.

— CorHIe — UCTOYHMK KU3HU Ha 3EMIIE.

— Tpaucdopmatopsr.

— YInbTpa3BykK (MOJy4YeHUE, CBOMCTBA, IPUMEHEHHE).

— YnpasisieMbIi TEPMOSIEPHBIN CUHTES.

— YCKOpHUTENH 3apsSKEHHBIX YaCTHII.

— @u3uka 1 My3bIKa.

— @usnyeckue cBOMCTBa aTMOCHEpHI.

— DOTO2JIEMEHTHI.

— ®oroaddexr. [Ipumenenue sienns pororddexra.

— Xanc Kpuctuan Opcre — OCHOBOMOJIOKHUK JIEKTPOMArHeTu3ma.

— UYepHsbI€ ABIPHL.

— IIkasna 31eKTPOMAarHUTHBIX BOJIH.

— DKOJOoruyeckue npoodaeMbl ¥ BO3MOXKHbBIE TyTH UX PEILICHHUS.

— DJEeKTpOHHAs! MPOBOJAUMOCTh MeTallI0B. CBEPXMPOBOAUMOCTb.

— Owmwuit XpuctuanoBud Jlenn — pycckuii Gu3mk.



IV. CTPYKTYPA n COAEPXAHHUE JANCIUIIJINHBI
TEMATUYECKOE IINIAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA
YACOB, OTBOJUMBIX JJIsI OCBOEHUS KAKIOM TEMBI

[Ipu peanuszannu conepkaHus TUCHUIUIMHBI «PU3MKa» B Mpeaenax 0CBOCHUS

OIIOII CIIO Ha 6a3e OCHOBHOTO OOIIEro OOpa3oBaHMS C MOJYYCHHEM CPEIHETO

obmero oopazoBanus (IITICC3) yueGHas Harpy3ka 00y4aronuuxcsi COCTaBIISET:

Bun yueOHO# paOoThI Obmem
4acoB
O0beM y4eOHOU TUCHUILINHBI (BCEro) 146
AyauTopHasi yueOHasi Harpy3ka o0y4awouierocs (Bcero) 122
B TOM YHCJIE:
TEOPETUYECKUE 3aHATUS 52
MPAKTUYECKUE 3aHATHUS 50
1abopaToOpHBIC 3aHATHUS 20
KOHCYJIbTallu! 4
MPOMEXKYTOUHAsI aTTeCTalldsd 10 YYCOHOM JHUCIUIUIMHE B 12
dhopme pK3aMeHa
CamocTosiTenbHas paboTa oOydaroierocs (Bcero) 8

[TpomexxyTounas aTrrectanus B popMme sk3aMeHa - 1,2 cemecTphl




TemaTnueckoe NJIAHUPOBAHUE

No HaumeHnoBanue pa3fenoB U TemMm Yacel Bun
SAHSTHS Ha 3aHATUN
TEMY
I cemecTp
1 | Beegenne 2/2 113
I Pa3gesn. Mexanuka
2 1/p Nel OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa 2/4 JIP
3 Kunemaruka. [IpssMOIuHEHNHOE PAaBHOIIEPEMEHHOE IBUKEHUE 2/6 JI
4 CBoOoaHOe najieHue Tesl. PABHOMEpHOE JIBIKEHHE 110 OKPYKHOCTH 2/8 Jd
5 OCHOBHBIE 3aKOHbI MeXaHUKHU. CTaTHUKa 2/10 113
6 Cuuibl B ipupojie. PaboTa 1 MOIIIHOCTD CUJTBI 2/12 JI
7 3aKOHbBI COXPaHEHHS] B MEXAHHKE 2/14 JI
8 Pemenue 3ana4 o pasueny «MexaHuka» 2/16 113
I1 Pa3znen. MoJgiekyJisspHast GU3HKa 1 TEPMOJTUHAMHUKA
9 Pa3zmepsl u macca monekyn. YpaBHenne MenneneeBa-Knaneitpona 2/18 JI
10 Ypasuenue Menaeneesa-Kianerpona 2/20 113
11 BHyTpeHHsis1 sHeprus uaeanbHoro rasa. Padbora raza npu P = const 2/22 I13
12 YpaBHeHue TeroBoro OagaHca. BHyTpeHHss sHeprus Tena 2/24 113
13 OmnpeneneHue yaelnbHON TEIIOEMKOCTH TBEPOTO Tea 2/26 | JIP
JIpNe2
14 I 3akon Tepmonunamuku. Aauabdatueiit portecc. KITJ TeroBoro nBuraress. 2/28 JI
15 Pemenue 3anau o reme ,, TepMoanHaMuka’ 2/30 I13




16 M3MeHeHne arperaTHOTrO COCTOSIHUS BEILIECTBA 2/32 JI
17 Kpucrammmueckue tena. MexaHnueckue cBoicTBa Tell. 3akoH ['yka 2/34 | J1
18 Omnpenenenue TemnepaTypHoro ko3hGuiMeHTa TMHEHHOTO pacIiupeHus 2/36 JIP
JpNe3
II1 Pa3ngesn. OCHOBBI 3JIEKTPOANHAMUKH
19 Onextpuzanus teil. 3akoH Kynona 2/38 | ]I
20 HanpsiK€eHHOCTb 3JIEKTPUYECKOTO MOJIS 2/40 | 113
21 [ToTennman u Hanpspkenue. Cesi3p Mexay noreHuuanoM E u Hanpspkennem U 2/42 JI
22 IIpOBOJTHUKH U AUDIEKTPUKH B AJIEKTPUYECKOM I10JIE 2/44 KY
23 OnekTpoeMkocTb. KonneHcaTopsl 2/46 JI
24 DHeprus 3JIeKTPUUECKOro noJjs. Penienne 3agau 2/48 113
25 JIp Ne4 Onpenenenue MEKTPOEMKOCTH KOHAEHCATOPOB 2/50 | JIP
26 [TonsiTue 00 ANEKTPUUECKOM TOKE 2/52 JI
27 ConpoTuBiieHHE POBOJHUKA. 3aBUCHUMOCTh CONPOTUBIICHHS R OT Temneparypsl t u 2/54 |113
pa3MepoB MPOBOJIHUKA
28 Pacuer a5ieKTpuyecKux 1eneu 2/56 | 113
29 Pemenue 3amaud mo teme «Pacuet nemnein» 2/58 113
30 sipNo5 OnpenesieHue yAeIbHOT0 COMPOTUBIICHUS MPOBOIHUKA 2/60 JIP
31 npNeb 3aKOHBI MOCJIEA0BATEIBHOM 1ENU 2/62 JIP
32 apNe7 3aKOHbI TapaJuIeIbHOW LIeNN 2/64 | JIP
33 DJIC. 3akon Oma 1151 ydacTka U BCEH LIETH 2/66 JI
34 Tepmonnektpudeckue sisnenus. Konrponbnas pabora Ne 1 2/68 113
35 PaGoTa 1 MOIITHOCTH TOKA 2/70 | JI
36 DJIEKTPONPOBOIHOCTH MOJTYNPOBOAHUKOB. /M0 U TpaH3UCTOP 2/72 JI
37 Bune! pa3psinos ripu armocepHoM naBiaeHuu. Pa3ps B paspexxk€Hnbix razax. Tok B 2/74 JI
BaKyyMe
IV. Pa3nes. JjaeKTpoMardeTusm

38 | MarauTtHOE none. B3aumoseiicTBue TOKOB 2/76 |1




39 3akoH AMmnepa. XapakKTepUCTUKU MAarHUTHOTO MOJisA. MarHuTHBIA MOTOK 2/78 I13
40 Pemienue 3amad Ha pacyeT MarHUTHOTO TOJIS 2/80 113
41 Cuna Jlopenna. JIBr>keHue 3aps/10B B MATHUTHOM I10J1€ 2/82 113
42 SIBneHue JIEKTPOMAarHUTHOW UHIYKIUU 2/84 | J1
43 IloTokocUeIuIeHre U UHAYKTUBHOCTb. E,y; B IPSIMOM IPOBOJTHUKE 2/86 | 113
44 SIBieHre caMOMHIYKIIUU 2/88 JI
V Pa3gei. Kojied0anus 1 BOJIHBI
45 KonebarenbHoe ABMKEHHUE U €T0 MApaMETPhI 2/90 JI
46 [lonyueHne neEpeEMEHHOTO TOKA U €T0 TapaMeTPhI 2/92 113
47 X1, Xc conpotuBieHus. Tpanchopmarop 2/94 113
48 KonebarenbHbIit KOHTYp. DJIEKTPOMArHUTHOE T0JIE 2/96 JI
49 PacnpocTpanenue paanoBoiiH. PaguonpuémMHuk 2/98 KY
VI. Pa3nen. Onruka

50 [Ipupona cBeTa 1 €ro pacnpoCTpaHEHHE 2/100 | JI
51 3aKOHBI OTPAKECHUS U MPEJTOMIICHUS 2/102 | KY
52 JIp Ne8 OrnpeneseHne nokasaTess NpeJoMIICHUS CTEKJIA 2/104

53 JIunzel. DopMyna JIUH3bI 1/105 | JI
54 Pemienue 3agay no reme “I'eomerpuueckas onTuka” 2/107 | 113
55 apNe9 OmnpeneneHne HOKYCHOTO PaCCTOSHUS JIUH3 2/109 | JIP
56 WNurepdepentus, nudpakims, ToJIpu3aims CBETa 1/110 | JI
57 Hucniepcus ceera. L{Bera Tesn. Tumbl ciekTpos 2/112 | KY
58 apNelO OmnpeneneHre JJIMHBI BOJIHBI CBETA C MOMOIIBIO TU(PPAKIIMOHHON PEIIETKU 2/114 | JIP
59 PentrenoBckoe n3nyyenue. [llkana 3€KTpOMarHuTHBIX BOJIH 2/116 |I13

VI Paznes. DjieMeHTbl KBAHTOBOM (PM3HKH

60 dotodrddexr. JIazepsl. [lonarue o Teopun bopa 1/117 | J1
61 SBnenne pagroakTuBHOCTU. COCTaB aTOMHOTO sA7ipa. S iepHbIe CUITbI 1/118 | JI
62 S nepHble peakunu AeNEeHUs TSOKEIBIX sSaep. Y IIpaBisieMas iAepHas peakius 2/120 | KY
63 TepMosiiepHbIe peakiuy. JJIE€MEHTAPHbIE YaCTULIbI 2/122 | J1




CamocrosiTesibHast paboTa

8/130

Koncyabranus 4/134
IIpome:xxyToyHas aTTeCTALUA 12/14
6

®opma npomexyTounou arrecranun — JK3AMEH




V. UTHOOPMAILIMOHHOE OBECIIEYHEHUE

[lepeuenr yueOHBIX u3maHuiM, HWHTEpHET-pecypcoB, TOMOIHUTEIBHBIX
MH(GOPMALIMOHHBIX UCTOYHUKOB.

OcHoBHasi yueOHasi JuTepaTypa

Jmutpuera, E. 1. ®usuka : yuedHnoe nocooue / E. U. Imutpuena. - 2-¢ U3, -
DIIeKTPOH. TeKCTOBBIE NaH. - CaparoB : A [Iu Op Menua, 2019. - 143 c. - Pexum
noctyma: http://www.iprbookshop.ru/79822.html. - TekcT: 2IEeKTPOHHBII.

®duzuka. [IpakTukym mo pemeHuto 3aaay : yueonoe nocooue / JI. JI. 'maakos,
A. O. 3enesuny, K. II. Jlarytuna, T. B. Manyranosa. — 2-e usn., ucnp. — CaHKT-
[letepOypr : Jlawp, 2021. — 288 c¢. — ISBN 978-5-8114-1535-9. — Teker :
ANeKTpoHHBbIN // JlaHb : 2JNEKTpoHHO-OMOMMoTeyHas cucrtema. — URL:
https://e.lanbook.com/book/168612

JlonoiHuTE IbHAS yUeOHasl JuTepaTypa

3amanuss 1o  (QuU3MKEe JUII  CAaMOCTOSITEIbHOM  paboThl  CTYJEHTOB
(MHaUBHIYaTBHBIE TOMAIIHUE 3a/aHus) . cOopHuUK 3a1ay / cocT. E. A. Kocapesa, JI.
A. Mwutmura. — Camapa : CamapCkuil TOCYJapCTBEHHBIM TEXHHYECKUU
ynusepcurer, ObC ACB, 2018. — 158 ¢. — Pexum pgocrymna:
http://www.iprbookshop.ru/90489.html — TekcT : 2JIeKTPOHHBIH

Wenues, A. 1. ®usuka : yaedbnoe mocoodue / A. JI. UBaueB. — 2-e u3., ucmp.
— Cankr-IletepOypr : Jlans, 2021. — 672 c. — ISBN 978-5-8114-0760-6. —
Texcr : snextponusi // Jlanp : snexkTpoHHO-OMOMMOTe4yHass cuctema. — URL:
https://e.lanbook.com/book/167746

Yakak, A. A. ®usuka : yyeoHoe nocobue s CIIO / A. A. Yaxkak, C. H.
Jletyra. — CapatoB : IIpodobpazoanue, 2020. — 541 c. — ISBN 978-5-4488-
0667-4. — TekcT : >MeKTpOHHBIN // DnekTpoHHO-OMOMMoTeuHass cucrema I[PR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/92191.html

HNuTepHer-pecypcesl

[lepeuenr  WHMOPMALIMOHHBIX  PECYpPCOB ISl HCIIOJIb30BaHHUS B
oOpa3oBaTeNbHBIX  OpraHU3alUsAX, pPEAIM3YIOIIUX  MPOTPpaMMbl  CPEIHETO
npodeccuoHanTbHOr0 00pa30BaHUS:

www.fcior.edu.ru (denepanbHbiil 1IEHTP WHDOPMAITMOHHO-00PA30BATEIHHBIX
pPEeCypcoRB).

www.dic.academic.ru (AkageMuk. CiioBapy U SHIUKIONICANH ).

www.booksgid.com (Books Gid. DnekTpoHHast Oubnroreka).

www.globalteka.ru  (I'moGanreka. I'noGanbHast OHOMMOTEKAa  HAYYHBIX
PECypcoB).
www.window.edu.ru (EnuHoe OKHO TOCTyma K 00pa30oBaTeIbHBIM PECYPCaM).



https://e.lanbook.com/book/168612
http://www.iprbookshop.ru/92191.html
http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.window.edu.ru/

www.school.edu.ru (Poccuiickuii oOpazoBaTenbHbIi moprtai. JloCTYIMHOCTD,
KauecTBO, 3(P(HEKTUBHOCTD).

www.alleng.ru/edu/phys.htm (O6pazoBatenbuble pecypchl HMuTepHeTra —
dusuka).

www.school-collection.edu.ru (Enunas KOJUIEKLIUS U POBBIX
00pa3oBaTENbHBIX PECYPCOB).

https//fiz.1september.ru (yaeOHO-MeTOIMYECKAs Ta3eTa « DU3HUKAY).

www.n-t.ru/nl/fz (HoGeneBckue maypeatsl o pusuke).

www.nuclphys.sinp.msu.ru (Aaepuas ¢usuka B iaTepuere).

www.college.ru/fizika (ITonrotoBka xk EI'9).

www.kvant.mccme.ru  (Hay9HO-TIONYJIAPHBIA  (PU3UKO-MATEeMAaTHYECKUN
KypHait «KBaHTY).

www.yos.ru/natural-sciences/html  (ecrecTBeHHO-HAay4HBIA O KypHaJT IS
Mooniexu «I[1yTb B HayKy»)



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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