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1. OO0mas xapakTepuCTHKA NPUMepPHO pado4eil mporpaMMbIo01e00pa3oBaTeIbHOM AUCHHMILIMHBI

Oo6meoOpa3oBaTenpHass AUCHUIUIMHA —«DU3MKa»  SBISIETCS  O0sA3aTENBHOW YacThIO  0OIIE0O0pa30BATEIBHOTO  IMKJIA
obpazoBarenbHol mporpamMmbl B cooTBeTcTBUU ¢ DI'OC CIIO no cnenmansHoctu 40.02.04 FOpucnpyaeHus.

B cootBercTtBumn ¢ ®I'OC COO ®Pusuka sBISIETCS 00s53aTEILHON TUCIUIUIMHON HA YPOBHE CpeIHEero oo1iero oopazoanus. Ha
W3yUYeHHUE TUCHUIUIMHBI « DU3uKay Ha 0a30BOM YPOBHE OTBOJIUTCS TPH 3aYETHBIC €AMHUIIBI.

B 3aBucumoctm oOT mnpodeccCHOHANBHOM HANMpaBICHHOCTH MoJiydaeMol Tmpodeccur / CHEUHUAIbHOCTH  CPEIHETO
po¢eCCUOHAIBHOTO 00pa30BaHMs MPENOJaBaTellb CAMOCTOATEIIBHO OMPEACNSIET MOCAEA0BATEILHOCTh U3YUEHUSI U 00BEM 4YacoB,
OTBOJAUMBIN Ha M3y4YCHUE OTMACJIBHBIX TEM, a TaKXKE€ MOXXET MPOBOJUTH JAOOpATOpPHBIE PabOTHI MO CBOEMY YCMOTPEHHIO C YUETOM
UMEIOIErocsi 000PY10BaHUSI.

1.2. He.]'ll/l U IVIAHUPYEMBIC PE3YJIbTAaThl 0OCBOCHUA NUCIHUIIJIUHBI:

1.2.1. Heaun AUCUUNJINHBI:

Conepxanue nporpaMmbl 0011e00pa3oBaTeIbHON TUCHUIUIMHBI DU3UKa HAIPABIECHO HA JOCTHXKEHUE CIICTYIOMIUX IETeH:

e (opmupoBanue y 00ydaronuxcsi yBepeHHOCTH B IICHHOCTH 00pa30BaHu s, 3HAYUMOCTH (PU3UIECKUX 3HAHUH JJIsI COBPEMEHHOTO
KBTI (PHUITUPOBAHHOTO CIICITUAJIMCTA MPU OCYIIECTBICHUH €Tr0 MpodhecCUOHATBHOM IEeATeIbHOCTH,

e (popmupoBaHUE €CTECTBEHHO-HAYYHOU TPAMOTHOCTH;

e OBJaJCHHE CICIU(PUIECKON CUCTEMOMN (PU3NUECKUX MTOHATUN, TEPMUHOJIOTUEN U CUMBOJIMKOM;

® OCBOCHHUE OCHOBHBIX (DH3NYECKUX TCOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIaJICHUE OCHOBHBIMM METOJIaMH HAyYHOT'O IMO3HAHUS MPUPOABI, UCIOIb3YyeMbIMH B (pusnke (HaOMIOJEHUE, OMHCAHUE,
U3MEPEHUE, BBIJIBIKEHUE TUIIOTE3, TPOBEACHUE IKCIIEPUMEHTA);

® OBJAJCHHEC YMEHUSIMH O00pabaThiBaTh JaHHBIE DSKCIEPUMEHTa, OOBICHATH TMOJYyYCHHBIE pE3YyJbTaThl, YCTAHABIMBATH
3aBUCUMOCTH MEXy (PU3NUECKUMH BEIMUYMHAMU B HAOJIF0JJaMOM SIBJICHUH, J€JIaTh BHIBOJIBI,

e (popmupoBaHue yMEHUS peniaTh PU3nUecKue 3aa4u pa3HbIX YPOBHEN CIIOKHOCTH;

® pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH B Mpolecce MPUOOPETEHMS 3HAHUH C
UCIIOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB MH(POPMALIMKM U COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH; YMEHUI (POopMyIHpOBaTh U
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000CHOBBIBATH COOCTBEHHYIO TIO3ULIMIO TI0 OTHOIICHUIOK (PH3MUECKON HHPOPMAIIHNH, TTOTy4aeMON U3 Pa3HbIX UCTOYHUKOB;

® BOCIHTAHHE YyBCTBA FOPJOCTHU 32 POCCUNCKYIO (PH3UUECKYIO HAYKY.

OcBoenne kypca O/l «@uzuka» npearnogaraeT perieHne CiIeIyolnx 3a1a:

e mpuoOpeTeHue 3HaHUN 0 (PyHAaMEHTAIbHBIX (DU3HMUECKUX 3aKOHAX, JISXKAIIUX B OCHOBE COBPEMEHHON (PU3UUYECKOW KapTHUHBI
MHpa, MPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOMCTB M MPOU3BOJICTBEHHBIX MPOLIECCOB, O Hauboyiee BaXKHBIX OTKPBITHIX B 00J1aCTH
($u3MKH, OKa3aBIINX ONPEENSIOIIee BIMSHIE HA PAa3BUTHE TEXHUKH U TEXHOJIOTHH;

® OHMMaHUE (PU3UUECKOIN CYITHOCTH SIBJICHUM, IPOSBISIOIIUXCS B paMKax MPOU3BOJICTBEHHON EATEIbHOCTH;

® OCBOEHHE CIOCOOOB HCHOJb30BaHUS (U3NYECKUX 3HAHUM JUIs PEIICHUs NPAKTHUYECKUX M TNPOQEecCHOHANbHBIX 3ajad,
0OBSICHEHUS SIBJICHUN IPUPO]IbI, TPOU3BOJCTBEHHBIX M TEXHOJIOTMUECKHUX MPOLECCOB, IPUHILIUIIOB AEUCTBUS TEXHUYECKUX TPUOOPOB U
yCTpOMCTB, 0becriedeHust 0€30MacCHOCTU IPOU3BOJCTBA U OXPaHbl IPUPOIbI;

e (opMHUpOBaHME YMEHHUI pelaTh y4yeOHO-IPaKTHUECKHUE 3aadl (U3UYECKOTO COAEpKaHUS C YYETOM MpodecCcHoHaTbHOM
HaIpPaBIEHHOCTH;

® TIpHOOpETEHHE OTbITa TO3HAHUS U CAMOTIO3HAHMSI, yMEHHUI CTaBHUTD 33a4M U peIIaTh MpoOIeMbl ¢ y4ETOM MpodeccnoHaIbHOM
HaNpaBJIEHHOCTH;

e (opmupoBaHHE YMEHUN UCKATh, aHAIM3UPOBATH U 00padaThIBATh (PU3UUECKYI0 HHPOPMALIUIO C YUETOM MPOPECCUOHATBHON
HapPaBJIEHHOCTH;

® [I0JIFOTOBKA OOYYaIOLUXCs K YCIEITHOMY OCBOCHHUIO TUCUUIUIMH U MOAYJEeH MpoeCcCHOHAaIbHOro UKa: (popMupoBaHUE Yy
HUX YMCHUI U OIbITA JCATCILHOCTH, XapaKTePHbBIX JJIsl podeccuii / TOKHOCTEH CITyKalluX WM CHEIUAILHOCTEH, MOyYaeMbIX B
po(hecCHOHANBHBIX 00Pa30BaTENbHBIX OPraHU3AIIHIX;

® TOJArOTOBKa K (OPMHUPOBAHUIO OOMIMX KOMIETEHUUH OyIyIlero crhenuagucTa: caMooOpa3oBaHMs, KOMMYHHUKAIUH,
MPOSIBIICHUSI TPAXTAHCKO-TIATPUOTUYECKON TO3UIINK, COTPYIHHYECTBA, NMPUHATHS PEIICHWH B CTaHAAPTHOW W HECTaHIApPTHON
CUTyallUsX, MPOCKTUPOBAHUS, MPOBEACHUA (PU3NUYECKUX H3MepeHuil, 3(pPEeKTUBHOr0 M 0€30MacCHOT0 HCIOIb30BAHUS PA3ITUYHBIX
TEXHUYECKUX YCTPOUCTB, COOITIOCHUS MPABIII OXPAHBITPY/Ia MPU padoTe ¢ PU3NIECKUMHU TPUOOpaMu U 000PYAOBaHUEM.

Ocob6eHHOCTh (POPMUPOBAHUS COBOKYITHOCTH 33/1a4 U3y4eHUS HU3HKH JIJISI CHCTEMBI CpeTHEr0 MPo(dheCcCHOHATBLHOTO 00pa30BaHUs
3aKJII0YAeTCsl B HEOOXOIMMOCTH peau3aluu MpoPeCcCHOHATBHON HAMPaBICHHOCTH PEIIaeMbIX 3ajad, y4éTa 0COOCHHOCTEH cdepbl
JeSITETbHOCTH OYyIIUX CIIEUAINCTOB.



B pe3ynbpraTe 0CBOEHMS JUCIUILIMHBI 00YYarOIIUKCS A0JIZKeH 3HATD.

® CMBICI NOHATUMN: (pU3MUECKOE SBJICHHE, TMIIOTE3d, 3aKOH, TEOpUs, BEIIECTBO, B3aUMOJEUCTBUE, HJIEKTPOMArHUTHOE IIOJIE,
BOJIHA, ()OTOH, aTOM, AaTOMHOE PO, HIOHUZUPYIOLINE U3ITYUCHHUS,;

® CMBICT (PU3MYECKHX BEJIMYUH: CKOPOCTh, YCKOPEHHUE, Macca, CHIa, UMITYJIbC, paboTa, MeXaHWYecKasi SHEpPrusi, BHYTPCHHSI
SHEprus, aOCOJIOTHAs TEMIIEpaTypa, CPEAHss] KUHETUYECKas SHEpPrusl 4YacTHIl BEILECTBA, KOJMYECTBO TEIUIOTHI, AJIEMEHTAapHbBIN
AIIEKTPUYECKUH 3apsi;

® CMBICI (PU3UYECKHX 3aKOHOB KJIACCUYECKOW MEXaHUKHU, BCEMHUPHOTO TATOTEHUS, COXPAHEHHUS SHEPruu, HMITyJbCca U
AIIEKTPUYECKOTO 3apsia, TEPMOJAMHAMUKH, JIEKTPOMAarHUTHOM MHIyKIHH, (HOTO3PdeEKTa;

® BKJIaJl POCCUICKUX M 3apyOEkKHBIX YUEHBIX, OKa3aBIINX HAMOOJIbIIIEE BIUSIHUE HA PA3BUTHE (PUHKHU;

B pe3ynbraTe 0CBOCHMS JUCIUILIMHBI 00YYarOMIUiCs A0JZKeH YMeTh:

® IIPOBOAMUTH HAOJIIOJICHUS, INIAHUPOBATH U BBIIIOJIHATH SKCIIEPUMEHTHI,

® BBIJIBUraTh TUIIOTE3BI U CTPOUTH MOJIENH,

® [IPUMEHSTH MOJTYUYEHHBIE 3HAHUS 10 PU3HKE I OOBSICHEHUSI Pa3HOOOPA3HBIX (PU3NYECKUX SIBJICHUN U CBOMCTB BELIECTB;

® IIPAKTHUYECKH UCIOJIb30BaTh (PM3NUYECKUE 3HAHUS;

® OIICHUBAThH JOCTOBEPHOCTh €CTECTBEHHO-HAYUYHOU MH(pOpMaLny;

® UCIOJb30BaTh NMPUOOPETEHHBIE 3HAHUS U YMEHHUS JJI PELICHUs MPAKTUYECKUX 3a]1ad MOBCEAHEBHOM U3HH, 0OeCreUeHUs
0e30MacHOCTH COOCTBEHHOM JKU3HU, PAllMOHATIBHOTO MPUPOIOIIOIB30BAHUS U OXPAHbI OKPYKAIOLIEH CpeIbl.

® OIUCHIBATH U OOBSICHATH (PU3NUECKHE SIBIICHUS M CBOMCTBA TEJI: CBOIMCTBA a30B,’KUIKOCTEN U TBEPABIX TEJ; AJIEKTPOMArHUTHYIO
WHIYKIUIO, PaclpOCTPAHEHUE HSJIEKTPOMATHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; W3JyYEHHE M TOIJIOLIEHHE CBETa aTOMOM;
dboTodaddexr;

® OTJIMYATh TMIOTE3bl OT HAYYHBIX TEOPUH;

e Jie1aTh BBIBOJbI HA OCHOBE 3KCIIEPUMEHTAIBHBIX JIaHHBIX;

® IPUBOJIUTH MPUMEPHI, OKA3BIBAIOIINE, YTO: HAOIIOACHUS U IKCIEPUMEHT SIBJISIFOTCSI OCHOBOW ISl BBIABMIKEHHSI TUTIOTE3 U
TEOpHUH, MO3BOJISIOT MPOBEPUTH UCTUHHOCTH TEOPETUUECKHUX BBIBOJIOB; (PU3MUECKasi TEOPHUS JA€T BO3MOKHOCTb OOBSCHATH U3BECTHBIE
SIBJIGHUSI IPUPOJIBI U HAy4YHBIE (DAKThI, MPEACKA3bIBATH €I1l¢ HEU3BECTHBIC SABIICHUS;



® [PUBOJAMUTH IPUMEPHl MPAKTUUYECKOTO MCIIOJIb30BAaHUSA (PU3NYECKUX 3HAHUI: 3aKOHOB MEXAHWKW, TEPMOJMHAMHUKU U
ANEKTPOAUHAMUKN B DHEPTETHUKE; PA3JIMYHBIX BHUJIOB JJICKTPOMATHUTHBIX WM3IYyYECHHMM UL PA3BUTHSA PAguo M TEIECKOMMYHMKAIWM,
KBAHTOBOU (PM3UKHU B CO3JaHUU SJICPHON IHEPTETUKH,Ia3€POB;

® BOCIPUHUMATH U Ha OCHOBE MOJyUYEHHBIX 3HAHUH CAMOCTOSITENIFHO OIICHUBATh HH(POPMAIIHIO, COAECPIKAILYIOCS B COOOIIEHUSIX
CMMU, UHTepHeTe, HAyYHO-NOIMYJISPHBIX CTAThSIX.

® [IPUMEHSATH [MOJTYUYEHHBIE 3HAHUS JJI PEIICHHs (PU3NUECKHX 3a]1ay;

e ONpENENATh XapakTep (pU3MIECKOro mporecca 1o rpaduky, tabauie, GopmyJie ;

U3MEPATH Pl GU3NYECKUX BEJIMYMH, IIPEICTABIIASA pe3yIbTaThl U3BMEPEHUM C yUETOM UX MMOTPEIIHOCTEM.

1.2.2. Ilnanupyemblie pe3yabTaThl 0CBOCHHs 00mIe00pa3oBaTebHOl TucHUIIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO 1 Ha
ocHose ®I'OC COO

Kon u HaumenoBaHue ILi1anupyeMsble pe3yibTaThl OCBOCHHUS AUCHUIIIMHBI

¢bopmupyembIx Oo0mmuel JucuuninHapHubie2

KOMIIeTeHI U

OK 01. Bri6upats criocoOsl B yacT TPy10BOr0 BOCHIUTAHHSA: - copMupOBaTh MPEJICTaBIEHUS O POIM U MeCTe

peuieHus 3a1ay - TOTOBHOCTb K TPY/Yy, OCO3HAaHHE LIEHHOCTH MacTepcTBa,  (U3MKH U acCTPOHOMHM B COBPEMEHHOW Hay4dHOH

npodeccuoHaIbHON Tpyaomooue; KapTUHE MUPA, O CUCTEMOOOpa3yroIel poiau (U3NKU B

JEATEIbHOCTH IIPUMEHUTEIILHO - TOTOBHOCTb K aKTUBHOM AEATEIbHOCTU pa3sBUTUM  €CTECTBEHHBIX  HAyK, TEXHUKH W

K pa3jIM4HbIM KOHTEKCTaM TEXHOJIOTMYECKON ¥ COLMAJIbHON HAIPaBICHHOCTH, COBPEMEHHBIX TEXHOJIOTMM, O BKJIAJ€ POCCHUMCKUX U
CHOCOOHOCTh MHUITUUPOBATD, TNIAHUPOBATH U 3apyOeXHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH;
CaMOCTOSATEINIBHO BBIIIOJIHATH TAKYIO JEATEIbHOCTD; MOHUMaHHe (U3UYECKOW CYIIHOCTU HAOIIOIAeMbIX
- HHTEpEC K pa3InyHbIM chepaM npodeccuoHaTbHON SIBIGHUH MHKPOMMpA, MakKpoMuUpa M MEraMmupa;
JIeATEIbHOCTH, MIOHMMAHUE POJIM AaCTPOHOMHUHM B IPAKTHYECKOU
OsiaieHHe YHHBEPCAJIBLHBIMH Y4eOHBIMH JEATEIBHOCTH 4YEJIOBEKA M JAJbHEHIIEM Hay4dHO-
NMO3HABATEJIbHBIMH AeHCTBUAMM: TEXHUYECKOM  pPa3BUTUH, poiau  (u3Mku B
a) 0a3oBble JIOTHYECKHUE NeHCTBHA: dbopMupoBaHun  Kpyrozopa U  (PyHKIHMOHAIBLHOM

1 Yka3biBaloTcs GpopMUpyeMble IMYHOCTHBIE U MeTanpeaMeTHble pe3yabTaTbl U3 ®I'OC COO (B nocsieaHel pegakuuu ot 12.08.2022) B oTrs1aro/ibHoil popme
2 /lucumninHapHble (IpeMeTHbIE) Pe3y/IbTaThl YKAa3bIBAIOTCSA B COOTBETCTBUH C UX NMOJIHBIM MepedHeM Bo PT'OC COO (B nmocseaHed pegaknuu ot 12.08.2022
JIJIs1 6a30BOTO U YTJIyOJIEHHOTO YPOBHS 00y4YeHHUSs



- CaMOCTOSITEIBHO (POPMYJIUPOBATH U AKTYaJIM3UPOBATH
npo0JemMy, paccCMaTpUBaTh €€ BCECTOPOHHE,;

- YCTaHaBHI/IBaTB CyH.IGCTB@HHBIﬁ HpI/I3HaK NN
OCHOBAaHHUA OJIA CpaBHCHI/ISI, KHaCCI/I(bI/IKaHI/II/I nu
000011IeHH S

- ONIPECIIATH 1NN AeATEIbHOCTH, 3a/1aBaTh TapaMeTpPhl
158 KpI/ITCpI/II/I HUX OJOCTUKCHUA,

- BBIABJIATDH 3aKOHOM€pHOCTI/I )41 HpOTI/IBOpe‘II/Iﬂ B
paCCManI/IBaeMI)IX SIBJICHUAX

- BHOCHUTH KOppCKTI/IBLI B ACATCIbHOCTDh, OICHUBATH
COOTBCTCTBHUC pe3y.]'H)TaTOB neiaaM, OICHUBATh pI/ICKI/I
MOCJIEACTBUI IeITEILHOCTH,

- pa3BUBATh KPEATHBHOE MBIIICHUE TP PEIICHUN
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIE HCCIeI0BaTeILCKUE IelCTBUA:

- BIIQJIETh HaBBIKAMHU y4eOHO-UCCIIE0BATEIbCKOMN U
MIPOEKTHOM J1eATETHbHOCTH, HABBIKAMU Pa3pelIeHUs
npobiuewm;

- BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 33/1a4y, BIIBUTATh TUIIOTE3Y €€
pelleHus, HaXOAUTh apTyMEHTHI JIS I0Ka3aTeNbCTBA
CBOMX yTBEPXJICHUM, 3a]1aBaTh MapaMeTPhl U KPUTEPHH
pelIeHUS;

- aHaJ'II/ISI/IpOBaTI) HOJ'Iy'—IeHHI)Ie B X0I¢€ pemeHI/m 3agadyu
peSYJ'IBTaTI)I, KpI/ITI/I‘—IeCKI/I OLCHUBATH NX )IOCTOBepHOCTI),
HpOFHO3I/IpOBaTI) N3MCHCHHUEC B HOBBIX YCJ'IOBI/ISIX;

- YMGTI) HepeHOCI/ITI) 3HAHUS B HOSH&B&TGJ’ILHYI—O 158
HpaKTI/I'—IeCKYIO O6J'IaCTI/I KHU3HEACATCIIBHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IIPEIMETHBIX
oOJacrei;

- BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OpUTrHHAIbHBIC
MOAXOBI U PEIICHHUS;

IPaMOTHOCTH 4YEJIOBEKAa Ul PELICHUs] MPAKTUYECKUX
3ajau;

- copMHpOBaTH YMEHUS pelaTh pacueTHBIC 3aa9u C
SBHO 3a/laHHON (PU3MUECKOW MOMENBIO, HCHOJb3YS
¢u3nvecKkne 3aKOHbI U MPUHIHUIIB; HA OCHOBE aHAJIN3a
YCIOBHUSA 3aJaud BBIOMpATh (PU3MUECKYIO MOJEINb,
BBIICNATh (DU3MUECKUE BEIMYUHBI W (OPMYIIBL,
HEOOXOUMBbIE 1JIs €€ PELIEHUs], IPOBOUTH PACUEThI U
OLICHUBATh  PEAJbHOCTh IMOJYYEHHOIO 3HAYECHMUS
(Gu3NYEeCKOll  BENIMYMHBI, pemaTh KayeCTBEHHBIC
3a/la4M, BBICTpauBasi JIOTMUECKHU HEMPOTHUBOPEUHUBYIO
LEMOYKY pacCyXJI€HUM ¢ OmNopoil Ha H3yYECHHbIE
3aKOHBI, 3aKOHOMEPHOCTU ¥ (PU3UYECKHE SIBIICHUS;

- BIAACTh OCHOBOIONATAIOIIUMU  (PU3HUECKUMHU
NOHATUSMU U BEIUYMHAMH, XapaKTEePU3YHOLUIUMU
¢busnyeckue npouecchl (CBA3aHHBIMU C MEXaHUYECKUM
JBUKECHHEM, B3aUMOJIECHCTBUEM TEJ, MEXaHUYECKUMHU
KoJeOaHUsIMU U BOJHAMH; ATOMHO-MOJIEKYJISIPHBIM
CTPOEHHEM BELIECTBA, TEIJIOBBIMU  IIPOLIECCAMU;
IEKTPUIECKUM U MarHUTHBIM MOJIIMH,
IEKTPUUYECKUM TOKOM, ANEKTPOMArHUTHbIMU
KOJe0aHUSIMU M BOJIHAMU; ONTHUYECKUMU SIBJICHUSMU;
KBaHTOBBIMHM  SIBICHUSIMH, CTPOCHHMEM aTomMa H
aTOMHOTO  Sipa, pPaJWOaKTUBHOCTHIO);  BIIAJICHHUE
OCHOBOIOJIATal0IIUMU aCTPOHOMUYECKUMHU
MOHSTHUIIMH, MO3BOJISIOIIUMU XapaKTepu30BaTh
MPOLIECChl, MPOUCXOASIINE Ha 3BE3/1aX, B 3BE3AHBIX
CUCTEMAaxX, B MEXIaJlaKTUYeCKOW Cpefe; JBUXKEHHE
HEOECHBIX TeJI, SBOIIOIHIO 3Be3 U BeeeHnoi;

- BJIQJIETh 3aKOHOMEPHOCTSIMHU, 3aKOHAMHU U TEOPHSIMU
(3akoH BcemupHoro Tsirorenus, 1, I1 u Il 3akonsr
HproTona, 3aK0H COXpaHEHUs] MEXaHUYECKOM SHEPIuH,



OK 02. Ucnonb3oBath
COBpEMEHHBIE CPEJ/ICTBA
MOKCKA, aHaTN3a U
WHTEpIpEeTA HHHOPMAIIUH,
1 UHPOpPMaAIMOHHbIE
TEXHOJIOTHH JIJISl BBITTOJTHCHUS
3a1a4 mpodeccuoHanbHOM
JEeATEIbHOCTH

- CIIOCOOHOCTh UX HCII0JIb30BAHUSA B ITI03HABATEIILHOMN
U COLIMAJIBHON ITPAKTHUKE

B 00s1acTH HEHHOCTH HAYYHOI'O MO3HAHUSA:

- ¢(OpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH 1 0OLIECTBEHHOW MPAKTHUKH, OCHOBAaHHOI'O Ha

JHAIIOTe KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO

MecCTa B OJIMKYJIBTYPHOM MHUPE;

- COBEPIIIEHCTBOBAHUE A3BIKOBOM M YU TATEIBCKOMN
KYJIbTYPBI KaK CPEJCTBA B3aUMOICHCTBUS MEXKITY
JIO/IbMU Y MMO3HAHUS MUDA;

- OCO3HAHHUE [IEHHOCTH HAYyYHOU JEeATEIbHOCTH,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO U

HCCICOO0BATCIIbCKYIO ACATCIIBHOCTE HHAUBHUAYAaJIbHO U B

rpyImime;
OsiajeHHe YHHBEPCAJIbLHBIMH Y4eOHBIMH
NO3HABATEJbHBIMH AeHCTBUAMM:

3aKOH COXPAHEHHS UMITYJIbCa, IPUHIUI
CYIEPHO3ULMH CUJI, IPUHIIUIT PAaBHOIIPABHOCTH
HMHEPLUHAIBHBIX CUCTEM OTCUETA; MOJIEKYJIIPHO-
KMHETUYECKYI0 TEOPHIO CTPOEHMSI BELLIECTBA, [a30BbIE
3aKOHBI, IEPBBIN 3aKOH TEPMOIMHAMUKH; 3aKOH
COXpaHEHUs AIEKTPUUECKOT0 3apsia, 3akoH Kyiona,
3akoH OMa ISl yyacTka 1emnu, 3akoH OMa Jiisi MOJTHOM
AIEKTPUYECKON 1enu, 3aKoH J[>xoyis - JIeHia, 3akoH
3JIEKTPOMarHUTHOM MHAYKLMH, 3aKOH COXPaHEHUs
SHEPrUH, 3aKOH IPSIMOJIMHEHHOTO PacpOCTPAHEHUS
CBETAa, 3aKOH OTPAKEHUS CBETA, 3aKOH IIPEJIOMIICHUS
CBETAa; 3aKOH COXPAHEHHUs YHEPIUH, 3aKOH COXPAaHEHUS
MMITYJIbCa, 3aKOH COXPaHEHMsI AIEKTPUUYECKOTO 3apsiza,
3aKOH COXPaHEHHS MaCCOBOI'O YHUCJIA, TIOCTYJIaThl
bopa, 3aKk0H pajin0aKTUBHOTO paciaia); yBEpeHHOE
VICIIOJIb30BaHKE 3aKOHOB U 3aKOHOMEPHOCTEN IpHU
aHanu3e GU3NUECKUX SIBICHUN U MPOLIECCOB

- YMETb YYUTHIBATh I'PAHUIIbI IPUMEHEHUS N3YYECHHBIX
¢bu3nyeckux Mojesel: MaTepuaibHas TOUKa,
MHEpLMaIbHas CHCTEMA OTCYETA, UACATIbHBIN ra3;
MOJIETIN CTPOEHHUS ra30B, JKUJIKOCTEH U TBEPBIX TEll,
TOYEUYHBIN JJIEKTPUYECKUM 3aps, siepHas MOJEIb
aToMa, HYKJIOHHasi MOJIeJIb @aTOMHOT'0 Si7jpa IpH
peuieHny GU3NYecKux 3aaad

- yMeTh (OPMUPOBATH COOCTBEHHYIO MO3ULIUIO 10
OTHOINICHUIO K pU3ndeckoil nH(popMalnu,
ITOJTy4a€MOM U3 Pa3HbIX HCTOYHUKOB, YMEHUHN
HCIO0JIb30BaTh HU(POBHIE TEXHOJIOTUY JIJISl TIOUCKA,
CTPYKTYpHUPOBaHMSI, UHTEPIIPETALINU U TIPECTABICHUS
y4eOHOW 1 HAyYHO-TIOMYJISIpHON MHpOpMaIIHH;
pa3BUTHE YMEHUH KPUTHUYECKOTO aHAJIN3a
nojryyaeMoi nupopmanuu



OK 03. I[TnaaupoBats u
peann30BbIBaTh COOCTBEHHOE
po¢eCCHOHAIBHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATENBCKYIO

NS TEeTBHOCTD B
npodeccruonanbHoil chepe,
UCITOJIb30BaTh 3HAHUSA IO
(uHAHCOBOW TPAMOTHOCTH B

B) padorta ¢ nHgopmanmeii:

- BJIaJICTh HaBbIKaMH MOJyYeHHs WH(POpMAIIUU U3
VCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO
OCYLIECTBJISATh IOUCK, aHAIN3, CHCTEMATU3aLUIO U
UHTEpIpEeTannio HHPOPMALUHU PAa3TMIHBIX BUJOB U GOPM
IIPEJICTaBICHHUS];

- CO3/1aBaTh TEKCTHI B PA3IIUYHBIX OpPMATAX C YIETOM
Ha3zHauYeHUs HH(OPMAIINH U 1IEJICBON ayAUTOPHUH,
BbIOMpas ONITUMANIbHYIO (POPMY MPEICTABICHUS U
BU3YaIU3aluy;

- OLICHUBATh IOCTOBEPHOCTb, JIESTUTUMHOCTb
UH(pOpPMaLNK, €€ COOTBETCTBHE IIPABOBBIM U MOPAJIbHO-
THUYECKUM HOpMaM;

- UCTOJIb30BATh CPEACTBA MH(POPMALIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B pEeLIEHUN
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX 1 OPraHU3allMOHHBIX
3aja4 ¢ coOIroieHneM TpeOOBaHU SPrOHOMUKH,
TEXHUKU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHms,
IPaBOBBIX U AITUYECKHX HOPM, HOPM HH(OPMAIIMOHHON
0e30I1acHOCTH;

- BJIaJIeTh HaBbIKaMM PAacliO3HaBaHMS U 3aILUTHI
uHpopMannu, UH(HOPMAIIMOHHOMN 0€30MacCHOCTH
JUYHOCTH

B o0J1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

-- ¢OPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUA,
3TUYECKOIO MTOBEICHUS;

- CITIOCOOHOCTH OLIEHUBATh CUTYAIIUIO U TPUHUMATH
OCO3HAHHBIE PEelIeHUs, OPUEHTUPYSICh HA MOPATILHO-
HPAaBCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HAHME JTMYHOTO BKJIa/la B TOCTPOCHHUE YCTONYUBOIO

Oymymiero;

- BJIAZIETh OCHOBHBIMU METOJJaMH HAYYHOT'O TO3HAHMS,
HCIOJIb3YEMBIMU B (pU3UKE: TPOBOAUTH MPSIMbIE U
KOCBEHHbIE U3MepeHusl GU3NYECKUX BEIMYHH,
BBIOMpAsi ONITUMAJIbHBIN CIIOCO0 M3MEpPEHUs 1
WCIIOJIb3YSl U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEH
W3MepeHu, MPOBOIUTH HCCIIEI0BaHUE 3aBUCUMOCTEH
(U3MYECKUX BEIMYMH C UCIOJIBb30BaHUEM MPSIMBIX
U3MEPEHUH, OOBSACHATH MOJYyYCHHbIE PE3YIIbTATHI,
UCTOJIB3YA (PU3NYECKHE TEOPUH, 3aKOHBI U TIOHATHS, U
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PAa3JINYHBIX ) XU3HCHHBIX
CUTyalusax

- OTBETCTBEHHOE OTHOIIEHNE K CBOMM POJIUTENSIM U (WIIN)
JIPYTMM WICHAM CEMbH, CO3aHUI0 CEMBH Ha OCHOBE
OCO3HAHHOTO MPUHATHUS LEHHOCTEN CEMEMHOM )KU3HU B
COOTBETCTBUU C TPAIULHUAMU HapoaoB Poccuu;
Osgi1aieHHe YHUBEPCAJbHBIMHU PeryissTHBHbIMH
NeHCTBUAMM:

2) cCaMOOPraHM3aLus:

- CaMOCTOSITEIBHO OCYIIIECTBIIATH [I03HABATEIIbHYIO
JESITENIbHOCTb, BBISABIIATH MPOOJIEMBI, CTABUTH U
(dopMynnpoBaTh COOCTBEHHBIE 3a/1a4H B
00pa30BaTeNIbHON 1€ATEIbHOCTH U JKU3HEHHBIX
CUTyalUsX;

- CAaMOCTOSITEJIBHO COCTABJISITh IUIaH PEIIEHUs POOIIeMbl
C YYETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANOYTEHNH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

CHocoO0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO
IIMPOKOH 3PYAMIIMHU B Pa3HBIX 00JaCTIX 3HAHUH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa3oBaTeIbHbIN U
KYJbTYPHBIN YPOBEHb;

0) CAaMOKOHTPOJIb:

UCIIOJIb30BaTh MPUEMbI pe(IIEKCUH [Tl OLIEHKH
CUTYyalllH, BEIOOpa BEPHOTO PELICHMUS;

- YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh
PELIEHUS IO UX CHUKEHUIO;

B) IMOLMOHAJIBHBINA MHTEJIEKT, MPEAIOJIAT A0
¢opMHPOBAHHOCTD:

BHYTPEHHEN MOTHBALMH, BKJIFOYAOIIEH CTPEMIIEHUE K
JOCTH>KEHUIO LIEIHU U YCIIEXY, ONTUMU3M,
WHULAATUBHOCTh, YMEHHUE JAEMCTBOBATh, UCXO U3 CBOUX
BO3MOKHOCTEH;

JIeNIaTh BBIBOJIBI; COOIIOIATh TIpaBmiia 0€3011acHOTO
TpyZa Mpu IPOBEACHUH UCCIICIOBAHUIA B paMKax
y4eOHOTO0 SKCIIEpUMEHTa U y4eOHO-
HCCIIEIOBATENILCKON IEITEIbHOCTU C UCIIOJIb30BAHUEM
U (QPOBBIX H3MEPUTEITHHBIX YCTPOICTB H
nabopaTropHOTo 000pyI0BaHUS; CHOPMUPOBAHHOCTH
MIPEJICTABICHUI O METOJaX MOMyUeHHUsI HAyUYHBIX
ACTPOHOMHUYECKUX 3HAHUM;

- oBJa/1eTh (CPOpMUPOBATH TIPEICTABICHNS)
IpaBHJIaMU 3anucu puzndeckux Gopmyn penbedHo-
TOYEUHOM cucTeMbl 00o3HaueHuit JI. bpaiins (s
CJIETIBIX U CJIA0OBHUAAIIUX 00YYArOIINXCS)
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OK 04. DddextrBHO
B3aUMO/ICHCTBOBATH U
paboTaTh B KOJUICKTHBE U
KOMaH/Ie

- SMIIATHH, BKJIFOYAOIIEH ClIOCOOHOCTh TIOHUMATh
AMOLIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €T0 NPU
OCYILECTBICHUH KOMMYHUKAITUH, CIOCOOHOCTH K
COUYBCTBHIO U COIIEPEKUBAHUIO;

- COLIMAJIbHBIX HAaBBIKOB, BKJIFOUAIOLUX CIIOCOOHOCTh
BBICTPAauBaTh OTHOILEHUS C IPYTUMHU JIOJIbMU,
3a00TUTHCSI, IPOSABIIATH UHTEPEC U pa3peliaTh
KOH(JINKTHI

- FOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U
CaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBbIKaMU Y4eOHO-HCCIIE10BATENbCKOM,
IIPOEKTHOM U COLIMAIIBHON JEATEIIBHOCTH;

Osgi1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU
JelCTBUSIMM

0) coBMecTHast 1eATEIbHOCTD.

- IOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHON
Y UHIUBUIYaJIbHONU pabOTHI;

- IPUHUMATH L€ COBMECTHOU JEATEIBHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS II0 €€
JOCTH>KEHHIO: COCTABJIATH IUIaH IEUCTBUM, paclpeaeaTh
POJIN C Y4ETOM MHEHHM y4aCTHUKOB 00CYKJ1aTh
pe3yJIbTaThl COBMECTHOM pabOThI;

- KOOPJIMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSX
pealbHOTO, BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYUIECTBJIATH TO3UTUBHOE CTPATETUUYECKOE NTOBE/ICHNE
B Pa3JIMYHBIX CUTYalUsX, IPOSBISATH TBOPYECTBO U
BOOOpakeHue, ObITh MHULIUATUBHBIM

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryisiTHBHBIMH
NeUCTBUAMM:

') IPUHSATHE ce0sl M IPYTrUX JKoIeii:

- OBJIQJICTh YMEHHUSMH PabOTaTh B TPYIIIIE C
BBITTOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIIbI, PALIMOHATIBHO
pacIpenesTh AeATeIbHOCTh B HECTAHIAPTHBIX
CHUTYAIIHSIX, aJICKBATHO OI[CHUBAThH BKJIAJl KQXKJIOTO U3
YYACTHHUKOB TPYIIIBI B PEIICHUE PACCMATPHBACMOM
POOJIEMBI



OK 05. OcymiecTBiATh
YCTHYIO U TUCbMEHHYO
KOMMYHUKAIHIO Ha
rOCyJapCTBEHHOM SI3bIKE
Poccuiickoit denepaiu ¢
y4eTOM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

- IPUHUMAaTh MOTHUBBI U apTYMEHTHI IPYTUX JHOAEH pU
aHAJIN3€E PE3YJIbTATOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE [IPaBO U IIPABO APYTHUX JIIOJEH Ha
OIINOKH;

- pa3BUBaTh CIOCOOHOCTH TOHUMATh MUP C MO3ULHH
Jpyroro 4ejoBeKa

B o0Js1acTH 3cTeTHY€CKOr0 BOCIIUTAHUSA:

- 3CTETHYECKOE OTHOILIEHUE K MUPY, BKIIOYasi 3CTETUKY
HAy4YyHOT'O0 TBOPYECTBA, MPUCYILEr0 (PU3NUECKON HAYKE;

- CI0COOHOCTh BOCIIPUHUMATD PA3JINYHbIE BU/IbI
MCKYCCTBa, TPAJAULIUU U TBOPUYECTBO CBOETO U APYTUX
Hapo0B, OLLYIIAaTh YMOLMOHAIIBHOE BO3/ICHCTBUE
UCKYCCTBa,

- yOeXJIEHHOCTb B 3HAYMMOCTH JJIs1 JINYHOCTH U
o0111ecTBa OTEUECTBEHHOTO U MUPOBOI'O UCKYCCTBA,
THUYECKUX KYJBTYPHBIX TPAJULMI U HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAaMOBBIPa)KCHUIO B Pa3HBIX BUJAX
HCKYCCTBa, CTPEMJICHUE MPOSIBIIATH KA4€CTBAa TBOPUYECKON
JUYHOCTH;

OsgiaieHHe YHUBePCAJIbHBIMH KOMMYHHKATUBHBIMHU
NeHCTBUAMM:

a) o01IeHue:

- OCYULIECTBJIATh KOMMYHHKAIIMU BO BCEX cepax KU3HH;
- pacrio3HaBaTh HeBepOaJbHbIE CpeICTBA OOICHMS,
MOHMMATh 3HAYEHHUE COIMANIbHBIX 3HAKOB, PaclO3HaBATh
MPENOCHUIKY KOHQIIMKTHBIX CUTYallUi U CMSTYaTh
KOH(JIMKTHI;

- pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUs

C UCIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

- YMETh PAaCHO3HABATh (PU3HUECKUE SIBICHUS
(mpouieccel) 1 OOBSICHATH MX HA OCHOBE M3YYEHHBIX
3aKOHOB: PABHOMEPHOE U PaBHOYCKOPEHHOE
OpSMOJIMHEHHOE JBU)KEHUE, CBOOOHOE MaJIeHHE Tell,
JIBM)KEHHE 110 OKPY’KHOCTH, MHEpLU,
B3aUMOJICHCTBUE Tel, KoebaTelbHOe IBUKEHUE,
pE30HAHC, BOJIHOBOE JIBHXKEHUE; U Py3us,
OpOYHOBCKOE JIBUKEHHUE, CTPOCHHE KHUJIKOCTEH U
TBEP/bIX TEJI, U3MEHEHUE 00beMa Tell IPU HarpeBaHUU
(OXJaXkKAeHNN), TEIJIOBOE paBHOBECHE, HCTIApEHUE,
KOHJICHCAIMs, TUIaBJIeHNE, KpUCTAJUIN3alUs, KUIICHHE,
BIIQKHOCTh BO3/lyXa, CBSI3b CPEAHEN KHHETHYECKOM
SHEPI'UHU TEIJIOBOTO JBMKEHHS MOJIEKYIT C
aOCOIOTHOM TeMIepaTypoil, MOBBILIEHUE JaBICHUS
rasa IpH e€ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBA3b
MEXy TapaMeTpaMH COCTOSHHSI ra3a B
M30IIpOIIeccax; MEKTPU3ALUS Tel, B3aUMOCHCTBHE
3aps/I0B, HarpEeBaHHUE IPOBOAHHUKA C TOKOM,
B3aMMOJICHCTBHE MarHUTOB, IEKTPOMAarHUTHAS
WHAYKIUS, TEHCTBAE MAarHUTHOTO TIOJISl HA TIPOBOIHUK
C TOKOM W JIBIKYIIHICS 3apsi]l, JIEKTPOMarHUTHEIE
KoJieOaHMsI ¥ BOJTHBI, IPSIMOJIMHEIHOE
pacmpocTpaHeHHe CBETa, OTPaKeHUE, IPEIOMIICHHE,
uHTepdepeHus, 1udpakuus U NoIsIprU3alus CBeTa,
JHCTIepCHs CBETa; (DOTORIEKTPUUECKH P QEKT,
CBETOBOE JIaBJICHHUE, BOSHUKHOBEHHE JINHEIYATOTO
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OK 07. CogeiicTBoBath
COXPAHEHHIO OKPY KAIOIIEH
Cpenbl, pecypcocOepekeHHUIO,
MPUMEHSTH 3HaHUS 00
M3MEHEHHUHU KJIMMaTa,
TIPUHITUITBI OEPEHKITNBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
IeWCTBOBATh B Upe3BbIUAITHBIX
CHUTYaIUsIX

B 06.1acTH 3K0710rH4€CKOT0 BOCIIUTAHMS S

- ¢(hOpMHPOBAHHOCTH IKOJIOTUYECKOUN KYIbTYPHI,
MMOHUMAaHUE BIIUSIHUSA COUUATBHO-3KOHOMUYECKUX
MIPOLECCOB HA COCTOSIHUE TPUPOJIHON M COLIMAIIBHOMN
CpeJbl, 0CO3HAHUE TTI00ATBFHOTO XapaKTepa
HKOJIOTMYECKUX MPOOIeM;

- IUNITAHUPOBAHUE U OCYLIECTBIICHUE JCHCTBUI B
OKpPY’KaIoIIeH cpesie Ha OCHOBE 3HaHUS LeJei
YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

AKTHUBHOE HENPUSATHE IEUCTBUM, IPUHOCAIIUX BPE.
OKpPY’KaIoIIeH cpene;

- YMEHHE MPOTHO3UPOBATH HEOIATONIPUSITHBIE
3KOJIOTUYECKHE MOCIEACTBUS IPEANPUHUMAEMbBIX
JIEUCTBUH, IPEIOTBPALLATD HX;

- pacCIIUPEHUE OMBITA IEATEIBHOCTH IKOJIOTHYECKOU
HAPaBIEHHOCTH HA OCHOBE 3HAHUM MO (U3KKE

CIIEKTpa aToMa BOJIOPOJA, ECTECTBEHHAS U
HCKYCCTBEHHAs paiMOAKTUBHOCTh

- c¢(hopMUPOBATh YMEHUS IPUMEHSTH OJTyYCHHBIE
3HaHUS IS OOBSCHEHUS YCIOBUI MPOTEKAHUS
(U3NYECKUX SIBICHUH B IPUPOJIE U JJISI IPUHSTUS
MIPAKTUYECKUX PELICHUH B IIOBCEAHEBHOM )KU3HU IS
obecrieyeHns 6E30MaCHOCTH MPH OOpAIICHUH C
OBITOBBIMU IPUOOPAMHU M TEXHUYECKUMU
yCTPOMCTBAMM, COXPAHEHUSI 310POBbs U COOIIOACHUS
HOPM JKOJIOTUYECKOTO ITOBEJCHMS B OKPYIKaIOIEH
cpeze; NOHUMaHue He00X0AUMOCTH IPUMEHEHUS
JOCTHKEHUH (DU3MKM U TEXHOJIOTUH 7S
paLMOHAIBHOIO IPUPOIOIOIB30BAHUS
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2. CTPyKTYpa U coJep:KaHue

0011e00pa3oBaTeIbHOM
TUCIHUTITIMHBI
2.1 O0beM JUCHUIIMHBI M BBl Y4eOHOH padoThl
Bun yuebHoit paboTsl O0bem B
qacax
O6beM 00pa3oBaTEIBHON MTPOTPAMMBI 108
JUCIATUTAHBI

1. OcHOBHOE coaepkaHue 108
BT. 4.
TEOpEeTHIECKOe 00yICHHE 86
1a00paTOpPHBIC 3aHATHS 14
KOHTPOJIbHBIE pa0OThI
[IpomexyTouHas aTTecTanus
(muddepeHIrpoBaHHbIN 3a4eT)
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2.2. TemaTH4ecKkHii IJIaH U co/iepKaHHe TUCUUILTUHBI « DU3UKA»

HanmenoBan Conep:xxanue yueOHOIro MaTepHaJia, JadopaTopHble U MPAKTHYECKHE dopmupyembl
HepasiesioB u padoThl, caMoCTOATEIbHASA Pa00oTa 00y4arOIIMXCs, KypcoBasi Obnem e o0mme u
TeM paboTta (mpoeKT) (eciu npedycmompenvt) Hacos npodgeccuoHan
bHbIE
KOMIIeTeHI[HH
1 2 3 4
BBenenue. Coaep:xkaHue y4eOHOro MaTepuasa: 2 OK 03
@u3nKa M METOAbI | Du3uka — QyHJaMEHTaIbHAs HayKa O IpUpojie. ECTecTBEHHO-HAYYHbI METO/ II03HAHUS, €r0 OK 05
HayHOTO0 BO3MOXXHOCTH M TPaHUIbI TPUMEHUMOCTH. DKCIEPUMEHT U TEOpHs B IPOLECCE MO3HAHUS
No3HaHUs npuposl. MonenupoBanue pu3nIecKuX sIBICHUIN U IPOLIECCOB. POk SKCIIepMEHTa U TEOPHHU B
mpolecce Mo3HaHus Tpuponbl. dusndeckas BenuunHa. Duznyeckue 3aKOHBL. | 'paHMIIbI
MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB U Teopuil. [Ipuniun coorBercTBus. [lonstue o
¢busnueckoil kaptune mupa. llorpemrHoctn u3MepeHUil (U3UYECKUX BEIUYUH
Pasznea 1. Mexanuka 12 OK 01
Tema 1.1 Conep:xanue yueOHOro MaTepuaJia: 4 OK 02
OcHoBbl Mexanuveckoe ABMKEHUE U €ro BuAbl. MarepuanbHasi Touka. CKaJlspHbIE U BEKTOPHBIE OK 04
KAHEMAaTUKHN ¢busnueckre BenuuuHbl. OTHOCUTENBHOCTh MeXaHW4eckoro IBiKeHHs. Cuctema oTcuera. 85 8?
[Tpunun otHocuTenbHOCTH ['anmunes. Tpaekropus. IlyTsb.
[Tepemenienue. PaHomepHOE ipsimosiiHeiHOE ABMKeHHE. CKOPOCTh. Y paBHEHHE JIBUKEHUS.
MrHoBeHHass W CpeHssl CKOPOCTH. Y ckopeHue. [IpsMonnuerHoe NBUKEHNE ¢ TOCTOSTHHBIM
yckopeHueM. JIBIKeHHe ¢ MOCTOSHHBIM yCKOpEHHEM CBOOOAHOTO mMajeHus. PaBHOMepHOe
JBUKEHUE TOYKHU IO OKPYXHOCTH, YIJIOBasi CKOPOCTh. LleHTpocTpeMuTebHOe YyCKOpEHHE.
Kunemartuka abCoMOTHO TBEPAOTO Tela
Tema 1.2 Conep:xanue yueOHOro MaTepuaJjia: 4

OCHOBBI JUHAMHUKHU

OcHoBHas 3agavya auHamuku. Cuna. Macca. 3akoHbl Mmexanuku HprotoHa. Cuiiel B Ipupoe.
Cuna TsDKECTH M CHJIa BCEMHUPHOTO TATOTEHUS. 3aKOH BceMUpHOro TsaroreHus. llepas
KOCMHYECKasi CKOpoCThb. JIBmkeHme ruianer W Manbix Ten ConHeyHoM cuctemsl. Bec.
Hesecomocts. Cuitbl ynpyroctu. Cuisl TpeHUS




Tema 1.3 Conep:xanue yueOHOro MaTepuaJia: 4
3akoHbl coxpaneHus: | Umnynbc Tena. MMmynbe cuiibl. 3aKkOH COXpaHEHMs HUMIyJbca. PeakTHBHOE JBHKEHUE.
BMEXaHHUKE Mexanunueckas pabora u MomHocTs. Kunernueckast sueprus. IloreHuuanbHas sHeprus. 3akoH
COXpaHEHHs MEXaHMYECKOH sHepruu. Pabora cHIbl TSKECTH U CHIIBI ynpyroctu. [lpumenenne
3aKOHOB COXpaHeHHus. lcronp30BaHME 3aKOHOB MEXaHMKHM JUIsl OOBACHEHMs JIBUKEHHUS
HEOECHBIX TeJ W JUIsl Pa3BUTHS KOCMHMUYECKUX MCCIEIOBAaHUN, TPaHULBl MPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH
Pa3nen 2. MoJiekyJsipHasi pu3nKa 1 TEPMOJIMHAMUKA 20 OK 01
Tema 2.1 Conep:xanue yueOHOro MaTepuaJia: 4 OK 02
OcHoBbI OcCHOBHBIE MOJOXEHUS MOJEKYJIIPHO-KMHETHYECKOW Teopuu. Pazmepbl u Macca MOJEKYJ U OK 03
MOJICKYJIIPHO- aToMoB. bpoyHoBckoe nBmkeHue. CTpoeHue ra3zoo0pas3HbIX, >KUIKUX M TBEPIAbIX TeI. OK 04
KHHETHYECKOH WneanpHeiii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON TEOPHUU OK 05
Teopun ra3oB. Temmeparypa u ee usmMepenre. AGCOIIOTHBIN HyJIb TeMIIepaTypsl. TepMoanHaMUIecKast OK 07
niKana temneparypel. Temreparypa 3Be34. CKOPOCTH JBUKEHHUS MOJEKYJ M UX HU3MEpPEHHE.
VYpaBHeHHE COCTOSHUS HleanbHOrO ra3a. M3omnpoueccel 1 ux rpaduku. ['a3oBbie 3aKOHBI
JlabopaTopHble padoThI: 2
1. U3ydyeHue 0oAHOTO U3 M30MPOLIECCOB
Tema 2.2 Copaepsxanue y4eOHOro marepuaJia: 6
OcHoBBI Buytpennsist sneprus. Pabora u teronepenava. KonnuecTBo TemoTsl. Y paBHEHHE TEIIOBOTO
TEPMOJAVHAMUKH Oanmanca. IlepBoe Hawaso TepmoauMHamMuMKU. AnualbaTHbI mnporecc. Btopoe  Hawano
tepmoauHamuku. Teroele nurarenu. KITJI temnoBoro nsurarens. OxpaHa npupoabl
Tema 2.3 Conep:xanue yueOHOro MaTepuaJia: 4
ArperaTHbie Hcnapenue u xoHaeHcauus. HacblmeHHbIi map u ero cBoiictBa. OTHOCHTENbHAS BIAXKHOCTH
cocTosumsiBemecTsa u | Bo3ayxa. Ilpubopbl mis  ompeneneHuss BIaXHOCTH Bosayxa. Kumenme. 3aBHCHMOCTH
basosbie TEMIIEPaTyphl KHTICHUA OT JIaBICHHS. XapakTepucTuKa KHJIKOTO COCTOSIHMSI BEIIeCTBa.
MepexoBI bimxuanit nopsinok. IloBepxHocTHOe HarskeHwe. CwmaunBanue. KanwuisgpHble sBIEHUS.
XapakTepuCTUKa TBEPAOro COCTOsIHUS BenlecTBa. Kpucrammnueckue u amopdHble Tea
JlabopaTopHbie padoThbI: 2
2. OnpenieneHye BIaKHOCTH BO3/1yXa
KonTpoabHnas padora Nel «MonekynspHast GU3UKa U TEPMOTUHAMUKA 2
Pa3nen 3. DaekTpoaHHAMHUKA 32 OK 01
Tema 3.1 ‘ Coaepsxanue y4yeOHOro marepuaJia: 6 OK 02
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DNEeKTpUYECKOe 1oJIe

DJIEKTPUYECKUE 3apsAibl. DJIEMEHTAPHBIN JIEKTPUUYECKUI 3apsll. 3aKOH COXpAaHEHUA 3apsja.
3akon Kynona. Dnektpuueckoe mnoisie. HampsokeHHOCTh 3ieKTpudeckoro mnojst. Ilpunimn
cynepno3unuu nosuei. [IpoBOAHUKY B 3JEKTPUUECKOM MoJie. J{UINeKTPUKH B AJIEKTPUYECKOM
ToJe. [Monapuzanus TDIIEKTPUKOB. [Totenunarn. Pa3znocth MOTEHIUAJIOB.
OKBUIOTEHIIMATbHBIE TMOBEPXHOCTH. CBs3b MEXJY HANPSIXKEHHOCTBIO U Pa3HOCTHIO
MIOTEHLIMAJIOB 3JIEKTPUUECKOTI0 M0JIsL. DJIEKTPOEeMKOCTh. KoH1eHCaTOpbl. DHEPIHsl 3apsKEHHOTO
KOHJIeHcaTopa. [[puMeHeHne KoHeHCaTopoB

Tema 3.2 Coaep:xaHue yueOHOIro MaTepuaJia:
3aKOHbI YcnoBus, HEOOXOAUMbIE AJI1 BOZHUKHOBEHUS U MOJJIEPKAHUS dJICKTpUUECKOoro Toka. Cuma
IIOCTOSIHHOTOTOKA | TOKa. DIIeKTpUYecKoe compoTuBieHue. 3akoH Oma s yuyacTka uenu. [lapamnensHoe u
MOCIIEIOBATEIbHOE COEAMHEHHE TMPOBOJHUKOB. PaboTa M MOIIHOCTH MOCTOSIHHOTO TOKA.
TennoBoe nelictBue Toka 3akoH J[xoyns—IJleHna. DneKTpoaBIKYIIas CUiia ICTOYHHKA TOKA.
3akon OMa IS ITOJTHOM IIenH
JlabopaTopHble padoThI:
3. M3yueHune 3aKOHOB M10CJIE0BATEIBHOI0 U apajlIeIbHOTO COEIMHEHUN POBOIHUKOB.
4. Nzmepenue 3/1C 1 BHYTPEHHETO COMPOTUBIICHUSI UCTOUHHUKA TOKA
Tema 3.3 Conep:xanue yueOHOro MaTepuaJia:
DneKTpUUeCKUun DNeKTpUYeCKUd TOK B MeTalljaxX, B JJIEKTPOJUTAaX, razax, B BaKyyMe. OJEKTPOJIu3. 3aKOoH
TOK BPa3IUYHBIX anektponusza @Dapanes. Buasl razoBeix pazpsiaoB. TepMmosnekTpoHHas smuccus. [lmazma.
cpenax DNeKTpUYECKU TOK B MOTyNpoBOoAHUKAaX. COOCTBEHHAss M MPUMECHas MPOBOJUMOCTH. P-n
nepexo. [TomynpoBoaarkoBeie mpubopsl. [IpuMeHeHne MoaynpoBOTHUKOB
Tema 3.4 Coaeprxanue yueOHOro marepuaJia:

MarnuTtHoe 1ose

BekTop mHAyKIIMM MarHuTHOrO nojs. BzaunmopeiictBue TokoB. Cuna Ammnepa. [Ipumenenue
cuibel Ammiepa. MarHuTHBIA TOTOK. JIeMiCTBHE MarHUTHOTO MO HA ABKYIIHiCs 3apsa. Cuma
Jlopenna. Ilpumenenne cuibl JlopeHma. MarauTtHbele cBoiicTBa BemiectBa. (CoJIHEUHAs
aKTHBHOCTH M €€ BIUSIHUE Ha 3eMiTt0. MarHuTHbie Oypu

Tema 3.5
DJIEKTPOMAarHuTH
asMHIYKITUS

Conep:xanue y4eOHOTr0 MaTepuasa:

SIBnenue BHCKTpOMarHHTHOﬁ HHAYKIOWU. 3akoH QJICKTpoMar HUTHOM HUHAYKIIUHA. HpaBI/IJ'IO
Jlenna. BI/IXpCBOG QJICKTPHUYICCKOC IIO0JIC. 9I[C HHAYKIOUHU B JIBUXXYIIHUXCSA IMPOBOIJHUKAX.
SIBnenue CaAMOUHIAYKIHHU. I/IHIIYKTI/IBHOCTL . 3Hepr nus MAarauTHOI'O T10JIA TOKa.
3J'ICKTpOMaFHI/ITHOe IIOJIC

JlaGopaTopHbie padoThbI:
5. I3ydyeHnue gBieHus 3JEKTPOMAarHiTHON MHIYKIIUU

OK 03
OK 04
OK 05
OK 07
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KonTtpouabHnas padora Ne2 «Dnexkrpuueckoe noje. 3aKkoHbl IOCTOSSHHOIO TOKa. MarHuTHoe 1osie. DJ1eKTpOMarHuTHas

WHIYKIIHSD
Paszngea 4. Kosie0aHus ¥ BOJIHBI 10 OK 01
Tema 4.1 Conep:xanue yueOHOro MaTepuaJia: 4 OK 02
Mexanuueckue INapmonnueckue konebanus. CBoOonHbIE MexaHUUeckue konebanus. [IpeBpaiienue sHepruu OK 04
KoeOaHus U npu  KojeOaTeJIbHOM JBWXKEHHH. Marematudeckuii MasTHUK. [Ipy>KUHHBIH MasTHUK. OK 05
BOJIHBI BriHyX)neHHBIE MeXaHUYECKHE KosieOanus. Pe3onanc. OK 07
[Tonepeunsle U IPOOJIbHBIE BOJIHBI. XapaKTEPUCTUKHU BOJHBL. 3BYKOBBIE BOJIHBL. YIJIBTPa3BYK U
€ro NpuMeHEHNe
Tema 4.2 Conep:xanue yueOHOro MaTepuaJia: 6
OnektpoMaruuTHele | CBOOOAHBIE 3JIEKTpOMarHuTHele KoseOaHus. [IpeBpareHue sHepruu B KoyieOaTeNIbHOM
KoseOaHus ¥ BoMHBL | KoHType. [lepuon cBoboaHBIX anmekTpuueckux konebanuii. ®opmyna Tomcona. 3aryxatoiue
3JIEKTPOMAarHuTHbIE Kosie0aHus. BeiHyKeHHbIE anekTpuyeckue kojaebanus. [lepeMeHHbIN TOK.
Pesonanc B onekTpuueckod 1enu. [eHeparop mnepeMeHHOro Toka. TpaHchopmaTopsl.
[Tomyuenue, nepeaaya u pacnpeesieHrue JeKTPOIHEPTUH.
ONEeKTpOMarHuTHhIE BOJIHBL. CBOMCTBA 3JEKTPOMArHUTHBIX BOJH. OTKPBITHIM
KoseOaTenbHbI KOHTYp. OmnbiThl . I'epria. M300perenue pagno A.C. ITonosbim. [lonsiTHE O
agnocBsizu. [Ipunnun paanocszu. [IpuMeHeHne 31eKTPOMarHuTHBIX BOJIH
Pa3nen 5. Onrtuka 16 OK 01
Tema 5.1 Conep:xanue yueOHOro MaTepuaJia: 4 OK 02
[Ipupona ceera Toueunblii uctoyHuk csera. CKOPOCTh pacHpOCTpPaHEHUS CBETA. 3aKOHbl OTPAKEHUS H OK 04
npenomiienus cBeta. [lpunmun [roiirenca. ConHewnble W JIyHHBIE 3aTMeHus. [lomHoe OK 05
orpaxxenue. Jlunzwl. IlocTpoenne wuzo0OpakeHuss B JuH3aXx. DopMmyna TOHKON JIMH3BIL.
VYBenuuenue nuH3bL. ['1a3 kak ontudeckas cucrema. Ontuueckue mpuOopsl. TenecKormsl
JlabopaTopHbie padoThbI:
6. Onpenenenue noka3aTels MPETOMIICHHUS CTEKIIa 2
Tema 5.2 Coaeprxanue y4eOHOIro MmaTepuaJia: 4
Bonnossle cBoiicTBa | MHTEepdepenus cBeta. KorepeHTHOCTh cBEeTOBBIX Jiydei. UHTep(depeHIus B TOHKHX IJICHKaX.
CBETa Konwsiia Hetorona. Mcnonp3oBanue nHTepdepeHnn B Hayke U TexHuke. [udpakmus cBera.

Judpakuus Ha Imeau B napaienbHbIX jdydax. Judpaxnuonnas pemerka. [lomspuszanms
nonepeuHbix BosH. [lomspusanms ceera. Ilonspounsl. Jucnepcus cBera. Buabl U3iydeHui.
Bunbr cnektpoB. Cnektpbl ucnyckanuss. CnekTpsl noriomeHus. CHeKTpanbHbI aHaIu3.
CriekTpanpHble KJIacchl 3Be3l. YibTpaduoneroBoe uinydeHue. MHPpakpacHoe H3mydeHHE.

Penrrenosckue styun. Mx npupona u csoiictsa. IlIkana 31€eKTpOMarHUTHBIX U31y4YE€HUN
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JlabopaTopHble padoThI:

7. OnpeneneHue JJIMHBI CBETOBOW BOJIHBI C TOMOIIBIO TU(PAKIIMOHHON PELIEeTKU 2
KountpoJabHas padora Ne 3 «Konebanus u BosHbI. OnITHKA» 2
Tema 5.3 JIBu>KeHHE CO CKOPOCThIO cBeTa. [locTynaTsl TEOpUM OTHOCUTENIBHOCTH U CIEACTBUS U3 HUX. 2
CrennanbHas WNHBapuaHTHOCTh MOAYJIS CKOPOCTH CBETA B BaKyyMme. DHeprus 1mokos. CBsi3b MAacChl U SHEPTUU
TeopuUs CBOOOIHOM YaCTHUIIbl. DJIEMEHTHI PEISTUBUCTCKON JUHAMUKHI
OTHOCHUTEIbHOCTH
Pa3nen 6. KBanToBasi pusuka 10 OK 01
Tema 6.1 Conep:xanue yueOHOro MaTepuaJia: 4 OK 02
KBanrosast KBanroBas runoresa [1nanka. TeroBoe uznyuyenue. KopnyckynsipHO-BOTHOBON Ayanu3M. OK 04
OIITUKA ®otonsl. ['nnoresa ae bpoitns 0 BOJIHOBBIX CBOMCTBax 4yacTull. JlaBieHne cBeta. XUMUYECKOE OK 05
nericteue cBera. OnbiTel [1.H. JIebenesa u H.M. BaBunosa. ®oroaddexr. YpaBHeHHE OK 07
OntHmreitna ais porodddekra. [Ipumenenue hororddexra
Tema 6.2 Conep:xanue yueOHOro MaTepuaJia:
®u3nka aToma u Pa3zButHe B3TIISII0B Ha CTpoeHHWE BemecTBa. MoOJend CTPOEHHUST aTOMHOTO sijpa. AaepHas 4
aTOMHOTO s1pa mozenab atoma. Ombitel D. Pesepdopma. Mozaens atoma Bogopoaa mo H. Bopy. Ksanrosbie
noctynatel  bopa. Jlazeppl. PanumoakTuBHOCTH. 3aKOH  paJMOAKTHUBHOTO  pacmaja.
PannoaktuBHble npeBpamieHusi. CrocoObl HAOMIOJEHUS U PETUCTPALIMU 3aPSKEHHBIX YaCTHIL.
Ctpoenue atromMHOro saapa. Jledhekr maccel, SHEpPTUs CBSI3U M YCTOWYMBOCTH aTOMHBIX SEp.
Snepuble peakuuu. SnepHas >HeEpreTUKa. OJHEPreTUUECKH BBIXOJ SIEPHBIX pPEAKIUH.
HckyccTBeHHas paguoakTUBHOCTh. Jlenenue Ttspkenbix siaep. llemHas saepHas peakuws.
VYpasnsgemas nenHas peakuus. SnepHelil peaktop. TepMosaepHBI CUHTE3. DHEPTUs 3BE3I.
[lonyyeHue paAMOAaKTUBHBIX M30TOMOB M HMX IMpUMEHeHHe. buosornueckoe [encTBHE
PaTMOAaKTUBHBIX M3ITYYCHHH. DJIeMEHTapPHBIC YACTHIIBI
Kontponbhas padora Ne 4 «KBanroBas ¢puzuka» 2
Pa3nen 7. Ctpoenue Beesennoii 6 OK 01
Tema 7.1 Conep:kanue yueOHOro MaTepHaJia: 2 OK 02
Crpoenne Conneunoii| Conneunas cucTeMa: IUIAHETHI U MaJible Tea, cucTema 3emius—JIyHa OK 03
CHUCTEMBI OK 04
Tema 7.2 Conep:xanue yueOHOro MaTepuaJia: 2 OK 05
Osomonus Beenennoit Crpoenne u sBomonus Condna u 38é31. Knaccubukanus 38é31. 3BE3IBI U UCTOUHMKH UX OK 07

DHEPTUH.
lNanaktrika. CoBpEMEHHBIE MPEJICTABICHUS O CTPOEHUH U 3BOJIIOLIMK BceeneHHoi

JIaGopaTopHbIe padoThI:

8. M3yueHne KapThl 3B€3AHOTO Heba
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IIpomexyTounas arrecTauus: AU depeHInPOBAHHbIN 3a4eT

Bcero:

108

Ilo xadxcooti meme onucvieaemcsi cooepicanue yuebHo2o mamepuana (6 OUOAKMu4ecKux eOuHuyax), HauMeHo8aHus HeoOXOOUMbIX 1aOOPAMOPHUIX,

npakmuyeckux u uHvlx sausmuil. Obvem uacos onpeodensemcs no Kaxcoou nosuyuu cmoaoya 3.
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3. YcaoBus peaau3anuu NporpaMmMsbl 001eoo6pa3oBaTe/IbHOM TUCIUTLIHHBI

3.1. TpebGoBanuss K MUHUMAJIbHOMY MATEPUATbHO-TeXHUYECKOMY
o0ecnieyenno Peanuzanusi nporpaMmal IUCHUILIHHBI TPeOyeT HAJTUYUS
y4eOHOro kabnHera (PU3MKH.

OG6opynoBaHue yueOHOTO KaOMHeTa:

[Mudposas nadbopaTopus o PU3MKE IS yIUTES;

[udporas nadoparopus o GuU3MKe s YUCHHUKA;

Becel TexHHUYECKME C pa3HOBECAMU;

KommuiekT m1st 1a60paTopHOTo MpakTUKyMa 10 ONTHKE,

KommutekT 11t 1a60paTopHOTO MPaKTUKyMa MO0 MEXaHUKE;

Kommnektr mist 1a60paTOpHOTO MPAKTUKyMa MO MOJIKYJSAPHON (QU3UKE WU
TEPMOIMHAMHUKHU;

7. Kommiext juisi 1abopaTOpHOrO MpPAKTUKyMa 10  JJIEKTPUYECTBY (C
TEHEPATOPOM);

8. KommiekT st u3yueHus: BO30OHOBIISIEMBIX MCTOUYHUKOB YHEPTUU (COTHEYHOM,
BETPOBOM dHEPIHH, OMO-, MEXAaHUYECKON U TEPMOAIEKTPHUUECKONIHEPTETUKH );

9. AmmepmeTp 1a00paTOPHBIIA;

10. BonbT™eTp 1a00paTOpPHBIL;

11. KonopumeTtp ¢ HAOOPOM KAIIOPUMETPUUYECKHUX TET,

12. TepmomeTp 1abOpaTOPHHBIIL;

13. KommiekT mjis u3ydeHUs: OCHOB MEXaHUKH, THEBMATUKU U BO300HOBIISIEMBIX
WCTOYHUKOB DHEPTHH,

14. Bapomerp-anepoun;

15. biiok nutaHus peryamupyemslii;

16. Be0-kamepa Ha MOJBM)XHOM INTATHBE;

17. Bwupaeokamepa 1151 pabOThI C ONITUYECKUMH TPUOOPaAMU;

18. T'enepartop 3BYKOBOW;

19. Turpomertp (ricuxpomerp);

20. T'pys HabopHbIi;

21. JluHaMOMETp JE€MOHCTPAIMOHHBIN;

22. KoMIIeKT mocy bl IEMOHCTPAIIMOHHON C TIPUHAICKHOCTIAMU;

23. MaHOMeTp KUJIKOCTHOU JEMOHCTPAIIMOHHBIN;

24. MeTtp AEeMOHCTpPALMOHHBIH;

25. MHUKpPOCKON TeMOHCTPAITMOHHBIMH;

26. Hacoc Bakyymubiii KoMoBcKkoro;
27. Cronuk moabeMHBIN;

28. IlITaTuB AeMOHCTPAIMOHHBINA (PU3NUECKUIA;

29. DJeKTpOIUINTKA,

30. HabGop nemMoHCTpaIrMOHHBIN TT0 MEXaHUYECKUM SBIICHHSIM;

31. HaOop 1eMOHCTpallMOHHBIN MO JUHAMHUKE BPAIllaTeIbHOTO JIBUKEHUS,
32. Halop 1eMOHCTpaIlMOHHBIN M0 MEXaHUUYECKUM KOJICOaHUSIM;

o0k WNE
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33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43,
44,
45,
46.
47.
48,
49.
50.
51.
52,
53.
54,
55,

Habop eMOHCTpallMOHHBIM BOJHOBBIX SIBJICHUI;
Benepko Apxumena;

Mastauk MakcBennia;

Habop Ten paBHOTrO 00BEMA;

HaGop ten paBHOI Macch;

[Tpubop nmst geMoHcTpayu aTMOCHEPHOTO ABIICHUS;
[Ipu3ma, HAKJIOHSIOWIASICA C OTBECOM;

Poruar 1eMOHCTpallMOHHBINM;

Cocyasl coobtaronmecs;

CrakaH OTJIMBHOM JEMOHCTPAMOHHBII;

TpyOka HeroToHa;

[Tap ITackais;

Habop neMOHCTpaliMOHHBIN 10 MOJIEKYJISIPHON (DU3UKE U TETJIOBBIM SIBJICHUSIM;
Habop neMOHCTpallMOHHBIN 110 ra30BbIM 3aKOHAM;
Habop xanuisipos;

TpyOka aJist IeMOHCTPAIIMKU KOHBEKIIUU B KUJIKOCTH;
[{UIMHIpBI CBUHILIOBBIE CO CTPYTOM;

[ITap ¢ xombLOM;

BEICOKOBOJIBTHBIN HCTOYHHK;

['eneparop Ban-ne-I'paada;

Jo3umerp;

KamepToHbl Ha pE30HAHCHBIX SAIIUKAX;

Kommniekr mpubOpoB M MPUHAMJICKHOCTEH 1Jii JEMOHCTpAllMd CBOMCTB

QJICKTPOMAIHUTHBIX BOJIH,

56. KommiekT mpubopoB i U3y4YeHUs MPUHIIMIIOB PauoTpUeMa 1 paiuonepeiadu;
57. KoMmrmiekT mpoBOIOB;

58. Maruut ayroo6pasHslii;

59. Marsur nosocoBol JeMOHCTPAIIMOHHBIN;

60. Mammuna ’nekTpodopHasi;

61. MasTHUK IEKTPOCTATUIECKHUIA;

62. HabGop no n3y4eHuto MarHuTHOTO OISl 3eMJIH;

63. Habop meMoHCTpalmoHHBII 0 MAarHUTHOMY TIOJTIO KOJIBIIEBBIX TOKOB;
64. HaGop neMOHCTpaIlMOHHBIHN 10 MOJIYITPOBOHUKAM;

65. Habop neMoHCTpallMOHHbBIN IO TOCTOSIHHOMY TOKY;

66. HabGop mneMOHCTpalMOHHBIA MO DSJIEKTPUUYECKOMY TOKY B
BaKyyMe;

67. HabGop neMoHCTpallMOHHbBIN MO JEKTPOIMHAMUKE;

68. Habop nns neMoHCTpaIuu MarHUTHBIX TOJIEH;

69. Habop nis AeMOHCTpaIuy MIEKTPUIECKUX MTOJIEH;

70. Tpanchopmarop yueOHBIH;

71. Ilamouka CTEKJISIHHAS;

72. Tlanouxa >00HUTOBAS;

73. Ilpubop Jlenua;
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74. Crpenku MarHUTHbBIE HA IITATUBAX;

75. CynraH 31eKTpOCTaTUYECKU;

76. llltaTBBI U30IUPYIOLIHE;

77. DAEKTpOMarHuT pa3z0oOpPHHBIL;

78. Habop neMOoHCTpallMOHHbBIN IO FTEOMETPUUYECKON ONTHKE;
79. Habop neMOHCTpaIrmoHHBIH 1O BOJTHOBOM ONTHUKE;

80. ChekTpockorn ABYXTpYOHBI;

81. Habop criekTpaibHBIX TPYOOK C HCTOUHUKOM IMUTAHUS;
82. VYcranoska s uzydeHus Gotoddpdexra;

83. Habop nemMoHCTpaliMoHHBIN 1Mo ocTosiHHOM [1nanka;

84. KoMmmuIeKT  HariasgHBIX  TOCOOMH  1JIi  TIOCTOSIHHOTO
UCITIOJIb30BAHUS;

85. KomrmuiekT nopTpeToB /it 0popMIICHUS KaOUHETA;

86. KoMIUIeKT 1eMOHCTPAITMOHHBIX YICOHBIX TaOIHII.

[Ipn Hamuuum HEOOXOAMMOTro OOOpPYAOBAHMS 3aHATHS MO (PU3UKE B HEKOTOPBIX
Clly4assX MOTYT IPOBOAMTHCS B HMEIOLIMXCA B 00pa3oBaTENIbHOM OpraHu3aluu
MacCTEPCKHUX WX J1a00paTOpHUsIX.

3.2. Uudopmanmonnoe odecneyeHue 00yueHust

1. Jlng peanmuzanuu mporpaMmbl OuOIMOTEUHBIM (OHJ 00pa3zoBaTeNbHON
OpraHW3allid JOJDKEH WMETh IeUaTHBIC W/WIM JJICKTPOHHBIE 00pa3oBaTelbHBIC H
nHOOPMAITMOHHBIE  PECYpPChl,  PEKOMEHJIOBaHHbIE  JUJII  HCIOJB30BaHHS B
o0pa3oBaTeIbLHOM MPOIEcce, HE CTapIIIe MATH JIET C MOMEHTA U3JaHuS.

Ocnoenasa numepamypa:

. Kananraukos, H. T1. ®u3uka: yueOHUK ¥ IPAKTUKYM JIJIS1 CPEHETO MTPO(PECCHOHATTEHOTO
obpazoBanus/H.I1. Kamamauko,C. E.MypaBwseB.—2-eu3.,mepepad.ugon. —Mocksa :
NznarensctBolOpaiit,2023. —496¢.—(IIpodeccnonanpaoe oopazoanue). —ISBN978-5-
534- 16205-9.—TekcTt:anekTponnsrit//O0pa3zoBarensHasiaThopmalOpaiiT|caiit].—
URL: https://urait.ru/bcode/530614

. BacunweB, A.A. ®usuka. ba3oBsiii ypoBeHb: 10-11 kmaccel: yueOHUK IS CPEIHETO
obmrero oopazoBanus/ A.A.Bacunbes, B.E.®enopos, JI.JI. XpamoB.— 2-¢ u3f., ucnp. u
non. — Mocksa: M3narensctBo FOpaiit, 2023.— 21 1¢c.— (O6meoO6pa3oBaTeIbHBIN ITUKIT).—
ISBN978-5-534-16086-4. —Tekct: »snektpoHHbli// OOpa3oBaTenbHas miIatgopma
FOpaiit[carit].— URL.: https://urait.ru/bcode/530393

Jlononnumensvhasa atumepamypa:

. BacunweB, A. A. ®duszuka: ydyeOHOe mocodbue mjisi CpeIHero mNpodeccroHaIbLHOIO
oOpazoBanus /A.A.Bacunwes, B. E.®enopos, JI.JI.XpamoB.— 2-¢ u3a., ucrhp. u J0IM.—
Mockga: MznarensctBo FOpaiit, 2023.— 211c.— (IlpodeccrnonansHoe oOpa3oBaHuE).—
ISBN978-5-534-05702-7. — Texkct : snektponnbiii // OOpa3zoBarenbHas Tuiatdopma
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N o ok~

FOpaiit [caiiT]. — URL: https://urait.ru/bcode/514208

. Anizennon,A.E. ®usnka: y9eOHUK M TPAKTUKYM ISl CPEIHEro MpoQecCHOHATBHOTO
oOpazoBanus/A.E.Ai3eHIT0H. —MockBa:13narenscTtBolOpaiiT,2023. —335¢c.—
(ITpodeccuonansuoe obpazoanue). — ISBN978-5-534-00795-4. — Tekct
anekTpoHHblt  //  OOpasoBarenbHas 1uiatgpopma FOpaiit [caitit]. — URL:

https://urait.ru/bcode/513094

. KpaBuenko, H.}O. ®usnka: yueOHUK ¥ IPAKTHKYM JIJIsl CPETHETO MPOodhecCnoHaTBHOTO
obpazoBanust/H.FO.KpaBuenko.—MockBa: M3 natenscTBoOpaiiT,2023. -300c.—
(ITpodeccuonansaoe obpazoBanme). — ISBN978-5-534-01418-1. — Tekcr
anekTpoHHbli  //  OOpasoBarenbHas Tuiatrdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/512690

. PomnonoB, B.H.®usmka nmmus kowtemked : ydeOHOe IOcoOMEe Uil  CpPEeaHEro

npodeccuonanpHoro  oopaszoBanus / B.H.PommonoB.—MockBa: M3paTenbcTBO
FOpaiit,2023. —202c.— (IlpodeccuonansHoe obpazoBanue). — ISBN978-5-534-10835-4.
— Texct : anexktpoHHbd // OOpazoBarenbHas miatdopma IOpaitt [caiit]. — URL:
https://urait.ru/bcode/517346

. PomuonoB, B.H. ®usuka: yueOHOe mnocoOue sl CpeAHEero MNpodeccHoHaIbHOIO

obpazoBanus / B.H.PogmonoB.—2-em3n.,ucnp.umorn. — MockBa: H3matenscTBO
FOpaiit,2023. —265¢c.— (IlpodeccuonansHoe obpazoBanue). — ISBN978-5-534-07177-1.
— Teker : anextponnslit // OOpazoBarenbHas 1atdopma IFOpaiit [caiit]. — URL:
https://urait.ru/bcode/512604

. I'opnau, B. B. ®usuka. 3agaumn, TecTthl. MeTONbI pelieHus: : yuyeOHoe mocoOue st

cpennero mpodeccuonansHoro obpasoBanus /B.B.I'opnay.—2-eusn.,mepepad.umomn. —
Mockga: UznarenbctBolOpaiit,2023. —343c.—(IIpodeccuonanbHoe oOpa3zoBaHHE). —
ISBNO78-5-534- 16184-7.—Tekct: »amekTpoHHEII//O0pa3oBaTenpHas —TaTgopma
FOpaiit[caiit].— URL.: https://urait.ru/bcode/530576

Hnmepnem-ucmounuxu:

EnunasikomnekuusnudpoBbixodpasoBarenbHbIxpecypcos. http://school-
collection.edu.ru/
KM-mkona.—Pexxumunoctymna:http://www.km-school.ru/

Ortkpeitas ¢pusuka. —https://physics.ru/

[Tnardopma AKnacc—Pexummoctyma:https://www.yaklass.ru/
Poccuiickas anektpoHHas mkoaa—Pexummaoctyma: https://resh.edu.ru/
®usuka.ru.—Pexum nocryna: http://www.fizika.ru

OUITN(BITP1 1xmacc) —Pexum gocryma: http://www.fipi.ru
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4. KoHTPOJIb M OlIeHKA Pe3yJIbTATOB OCBOCHUS JTUCHUILTHHBI

Koutpoibr ¥ omeHka packphIBalOTCS Ye€pe3 YCBOCHHBIE 3HAHUS U
npruoOpeTeHHbIe 00YYAIOIUMUCS YMEHHs, HallpaBJeHHbIe Ha (OpMHUPOBAHUE OOLITUX
1 npodheCCUOHATBHBIX KOMTETEHITNHA. KoMneTeHIuu T0KHBI OBITh COOTHECEHBI C
MPEIMETHBIMU PE3YJIbTaTAMH.

Koa v HammeHoBaHMe
¢bopmupyembIx
KOMIIETEeHI M

Pasznen/Tema

Tun oleHOYHBIX
MeponpPUATHH

OK 01. Boi6upats crnocoObl
pelIeHus 3a1aq
npodeccCuoHaIbHON
JeSATETbHOCTH
PUMEHUTEITHHOK
Pa3ITUYIHBIM KOHTEKCTaM

Pasnen 1. Temsr 1.1., 1.2,
1.3

Paznen 2. Temsr 2.1., 2.2.,

2.3.
Pasznen 3. Temsr 3.1., 3.2.,
3.3.,,34., 35.

Pasnen 4. Temr1 4.1., 4.2.
Pazgen 5. Temnr 5.1.,5.2.,
5.3.

Pasnen 6. Temn! 6.1., 6.2.
Paznen 7. Temsr 7.1, 7.2

OK 02. Hcnions30Bath
COBPEMCHHBIC CPE/ICTBA
MOKCKA, aHAIN3a U
WHTEPIPETAINH
uHdopMaIuu u
uH(OpMAIMOHHbBIC
TEXHOJIOTHH JIJIS
BBITIOJIHEHUS 3324
npodecCUOHAILHON
NeSATETLHOCTH

Pasnen 1. Temsr 1.1., 1.2,
1.3

Pazgen 2. Temn1 2.1., 2.2.,
2.3.

Paszgen 3. Temsr 3.1, 3.2.,
3.3,

3.4., 3.5.

Pasnen 4. Temr1 4.1., 4.2.
Pazgen 5. Temnr 5.1.,5.2.,
5.3.

Pazgen 6. Temnl 6.1.,

6.2.

Pazgen 7. Temnr 7.1,

7.2

OK 03. IInanupoBath u
peaNn30BbIBAThH
COOCTBEHHOE
npodheCCUOHAIBHOE U
JUYHOCTHOE Pa3BUTHE,
PEANPUHUMATEITECKY O
JEeATEIHLHOCTD B
podeCCHOHATIEHON
cdepe, UCIOIB30BaTh

Pasnen 1. Temsr 1.1., 1.2,
1.3

Pazgen 2. Temn1 2.1., 2.2.,
2.3.

Pasnen 3. Temsr 3.1., 3.2,
3.3.,

3.4., 3.5.

Paznen 7. Temsr 7.1, 7.2

- YCTHBIH OIIPOC;

- (pOHTANBHBIN OIIPOC;

- OIICHKAa KOHTPOJIBHBIX
pabor;

- HaOIIo/IeHHE 32 X0JI0M
BBITIOJTHCHUS
71abopaTopHBIX PaboT;

- OIICHKA BBITIOJTHEHUS
71abopaTopHBIX PaboT;

- OILICHKA MPAKTUYECKUX
paboT (perieHus
KaueCTBEHHBIX,
pacueTHBIX 3aj1ay4);

- OIIEHKA TECTOBBIX
3aJaHuM;

- HaOIIOIEHUE 3a XOI0M
BBITIOJTHCHUS
WHIUBU Ty AJIbHBIX
IIPOCKTOB M OIIEHKA
BBITIOJIHEHHBIX IMPOEKTOB;
- OILICHKA BBHITIOJHEHUS
JIOMAIITHAX
CaMOCTOSITEIIbHBIX padoT;
- HaOJI0JIEHUE U OLIEHKA
pEeUIEeHHs KeWc-3a1ay;

- HaOJIIOJIEHUE U OlICHKA
JIEJIOBOU UT'PHI;

- JlnddepeHmmpoBaHHbIH
3a4er
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3HaHUA N0 (PUHAHCOBOM
I'PaMOTHOCTH B

Pa3JINYHbIX ) KU3HCHHBIX
CUTyanmiax

OK 04. D¢ddexruBHO Paznen 1. Temnr 1.1., 1.2,
B3aUMOJCHCTBOBATh U 1.3
paBOTaThB KOJICKTHBE U Paznmen 2. Temsr 2.1., 2.2.,
KOMaH/JIe 2.3.
Pa3zgen 3. Temsr 3.1, 3.2.,
3.3,
3.4, 3.5.
Pasgen 4. Temn1 4.1., 4.2.
Pazgen 5. Temnr 5.1.,5.2.,
5.3.
Pasnen 6. Temn! 6.1., 6.2.
Pasnen 7. Temsr 7.1, 7.2
OK 05. OCYU.I@CTBJISITB Pasnen 1. Temsr 1.1., 1.2,
YCTHYIO UTTHCHhbMEHHYTO 1.3
KOMMYHUKAIUIO Ha Pazgen 2. Temn1 2.1., 2.2.,
TOCYJIapPCTBEHHOM SI3bIKE 2.3.
Pocculickon ®@enepanuu ¢ Igzgzxen 3. Temrt 3.1, 3.2,
Y4ETOM OCOOCHHOCTEH 34. 35,
COLIMAIBLHOTO U
KYJIbTYPHOIO KOHTEKCTA Pasgen 4. Temn1 4.1., 4.2.
Pa3nen 5. Temsr 5.1., 5.2,
5.3.
Pasnen 6. Tems! 6.1., 6.2.
Pasnen 7. Temsr 7.1, 7.2
OK 07. ConeiicTBOBATh Pazgen 1. Temnr 1.1., 1.2,
COXpaHEHUIO 1.3
OKpY3KaroIIIeit CPeIb, Paznmen 2. Temsr 2.1., 2.2.,
pecypcocOepeKeHHIO, 2.3.
HPUMEHSTH 3HAHHS 06 1;2133[[6.1’1 3. Temsr 3.1., 3.2.,
U3MEHEHHH KJIMMaTa, '
NPUHIUIIBL OEPEKITUBOTO 3.4., 3.5
HPOH3BOICTEA, Pasnen 4. Tems1 4.1., 4.2.
Pa3nen 6. Tems1 6.1., 6.2.
b HexTUBHO
. Pasnen 7. Temsr 7.1, 7.2
JIENCTBOBATH B
Ype3BbIYANHBIX

CUTyalusax
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