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IINTIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA KYPCA ®U3UKHU

B pezynomame uzyuenus Kypca ¢ousuxu Ha ypoere cpeone2o 0ouie2o 00pazosanuis 8binyCKHUK
Ha 0a3080M YPOBHE HAYHUUMCAL:

- OOBSCHATH HAa MpUMeEpax pojb U MeCTO (PU3MKHU B (POPMUPOBAHUN COBPEMEHHON HAY4IHOM
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTHUECKON JAEATEIbHOCTH
JIFOJIEH;

- JIEMOHCTPHUPOBATH Ha IPUMEPAX B3aMMOCBS3b MEX1Y GU3UKON U JPYTUMH €CTECTBEHHBIMH
HayKaMu;

- YCTaHaBIMBAaTh B3aWMOCBS3b €CTECTBEHHO-HAYYHBIX SBICHUH U MPUMEHSITh OCHOBHBIE
¢bu3nyeckue MOJENIH JUIsl UX OIMCAHUSA U OOBSCHEHNUS;

- HCIOJIb30BaTh HHGOpMaLKI0 (U3UYECKOT0 COJACpXKAaHUA INpPU pelIeHUH Y4eOHBIX,
MPAKTUYECKUX, MPOCKTHBIX M MCCIENOBATEIbCKUX 3a/a4, HHTErpUpys HWHPOPMALUIO U3
Pa3IMYHBIX UCTOYHUKOB M KPUTHUECKH €€ OLIEHUBAS,

- pasnuyaTh U yMETh HCIOJb30BaTh B YU€OHO-UCCIEA0BATEIbCKON €SI TEIbHOCTH METOIbI
HAy4YHOTO MO3HAHUs (Ha0t0IeHre, ONTUcaHle, U3MEPEHHE, YIKCIIEPUMEHT, BbIIBUKCHHUE THIIOTE3bI,
MOJICTTUPOBAHUE U T. J1.) U GOPMbI HAYUHOTO MTO3HAHUS ((PaKThI, 3aKOHBI, TEOPHH ), JEMOHCTPUPYS
Ha TIpUMepax UX poiib U MECTO B HAYYHOM TO3HAHUH,

- NpPOBOAMTH MpsIMbIE W KOCBEHHblE M3MepeHUs (U3NYECKUX BEJIWYMH, BbIOUpas
U3MepUTENbHbIE MPUOOPBl C YYETOM HEOOXOAMMOM TOYHOCTHM HM3MEpPEHH, IUIAHUPOBAaTh XOJ
U3MEPEHUH, II0Jdy4YaTh 3HAYECHHE HW3MEPSIEMOM BEJIMYMHBI M OLEHHUBATh OTHOCUTENBHYIO
MOTPEUIHOCTH 110 33JJaHHBIM (hopMyJIam;

- TNPOBOJUTH HCCIICJOBAHUS 3aBUCHMOCTEH MEXKAY (PU3UUESCKUMH BETHUYHHAMM:
BBIMOJIHATE M3MEPEHHUS M ONPENCISITh Ha OCHOBE WCCIECIOBAaHMS 3HAYCHUS I1apaMeTpOB,
XapaKTePU3YIOIIUX JTaHHYI 3aBUCHMOCTh MEXJIY BEIUYMHAMH W JIeJIaTh BBIBOJ C YYETOM
MOTPEITHOCTH U3MEPEHUIA;

- HCIIOJIL30BATh TS OMMCAHUS XapaKTepa MpoTeKaHus (PU3NYECKHUX MPOIECCOB (PU3HUECKHUE
BEJIMYUHBI ¥ ICMOHCTPUPOBATH B3aUMOCBSI3b MEXK/1y HUMU;

- HCIIOJIL30BATh IS OMUCAHMS XapakTepa MPOTeKaHus GU3NIECKUX MPOIECCOB HU3NIECKHE
3aKOHBI C YUETOM TPAHMI] UX TPUMEHHUMOCTH;

- pemiath Ka4eCTBEHHBIC 3aJ1aud (B TOM YHCIIC ¥ MEXIIPSIMETHOTO XapaKTepa): UCIOJb3Ys
MoJieNi, (U3NYECKUE BEIMYMHBI M 3aKOHBI, BHICTPAWBAThH JIOTMYECKHE IEMOYKH OOBSICHEHHUSI
(Toxa3aTenbCTBA) MPEJIOKCHHBIX B 3a/1a4ax MPOILECCOB (SIBICHUI);

- pewams pacuémuule 3a0ayu ¢ A6HO 3A0AHHOU GUULECKOU MOOeNbI0. HAd OCHO8E AHANU3A
VCI08USL 3A0a4U 8bl0eNMb YUULECKYI0 MOOEb, HAXOOUMb
Qusuneckue geIUUUHbL U 3AKOHbL, HeOOX00UMbLE U OOCMAmMOUHble OISl e€ peuleHUs, NPO8oOUMb
pacuémol U OYeHU8ams NOJLYYEeHHbIU pe3yIbmam,

- YYUTBIBATh TPAHHUIBI MPUMEHEHHS M3YYEHHBIX (PU3UUESCKUX MOJEIEeH MPH PEIICHHH
(GU3NYECKUX U MEXKITPSIMETHBIX 33]1ay;

- HCIMOJIb30BaTh HH()OPMAIIMIO U IPUMEHSTH 3HAHUS O MPUHIIAIIAX PabOThI U

OCHOBHBIX XAPAKMEPUCMUKAX USYYEHHBIX MAUUH, NPUOOPO8 U OpY2UX MEeXHUYECKUX YCmpOoUcma
OJIs1 pelteHust NPaKMuyYecKux, y4eOHo-uccied08amenbCKux U nPOeKmHuIX 3a0ay;

- HCIOJB30BATh 3HAHUS O (PU3MUECKUX OOBEKTaX U MPOIECCcaX B MOBCEAHEBHOM KU3HU IS
obecrieyeHus: 0€30MacCHOCTH MU 0OpallleHNH ¢ MPUOOpaMH ¥ TEXHHUECKUMH YCTPOMCTBAMH, JUIS
COXpaHEHHS 37J0POBbs M COOIIOIEHUSI HOPM 3KOJIOTUYECKOTO MOBEICHUS B OKPY’KaIoLIeH cpere,
JUISL TIPUHSTHUS PELICHUN B IOBCEIHEBHOU KU3HH.



BBIHyCKHI/IK Ha 0a30BOM YPOBHE ROMYUUM BOZMOHCHOCHL HAYHYUMbCAL.

- NOHUMamMb U OOBACHAMb YELOCMHOCHb (DU3UYECKOL Meopuu, pasiudyams cpaHuybl eé
NPUMEHUMOCTIU U MECMO 8 POy OpY2UX Guauieckux meoputl;

- enademv NPUEMAMU  NOCMPOEHUs Meopemuueckux O0OKa3ameibCms, a makaice
NPOCHO3UPOBAHUA OCODEHHOCMel NPOMEKAHUsA (QU3UYECKUX ABNEeHULl U NpoYecco8 HA OCHOB8e
NOJYYEHHbIX MEeOPEeMU4ecKux bl60008 U 00KA3AMeNbCms;

- Xapakmepuzo8amsv — CUCMEMHYIO — C653b  MexCOy  OCHOBONONALAIOWUMU — HAYUHBIMU
NOHAMUAMU: NPOCMPAHCMEBO, 8PeMsl, MAmepusl (6eujecmso, noie), 08UNCeHUe, CULA, IHEPLUS,

- gblogUcaAmMb  2UNOmMe3bl  HA ~ OCHOBE  3HAHUA  OCHOBONONA2AIOWUX — (DUBUYECKUX
3aKOHOMeEpHOCmel U 3aKOHO8,

- camocmoAmenlvbHo niarupoeantv U npoeodumb qbu3uuec;<ue IKCnepumernmeol,

- Xapaxmepuzoeamv  2100aibHble  NPoOIeMbl,  cmoswue  neped  UYel08eYeCmEOM:
9HepeemuuecKue, coblpbesvle, IKON02UUecKue U poib QU3UKU 8 peueHun dmux npooiem,

- pewams npaKmuKo-OpUeHmuposanHbvle KauecmeenHole U pacuémmusvlie usuieckue 3a0aqu
c 6blOOpoM @huzuuecKol Mooenu, UCNOAb3YS HECKOAbKO (DUUYECKUX 3AKOHO8 UMU (POopMyI,
CBA3LIBAIOWUX U3BECTIHbIE PUZUYECKUE BETUYUHDI, 8 KOHMEKCHE MEHCNPEOMEMHbIX CEs3ell,

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCUKU U3YYEHHbIX MAWUH, NpUubopos u
MEeXHUYECKUX YCMPOUCME;

- 00BACHAMY YCI08UL NPUMEHEHUs PU3ULecKux mooeell npu peulenuu Quzuyeckux 3aoad,
HaxXo0ums a0eK8amHyo npeoiodceHHOU 3a0aye usuyecKyro Mooeis, paspeuams npooiemy Kax
HA OCHOBE UMEIOWUXCSL 3HAHULL, MAK U NPU NOMOWU MEeMOO08 OYEHKU.

PE3YJbBTATHBI OCBOEHUSA KYPCA ®U3UKHU
Jlesmenvnocmsb 06pazoeamenbHo20 yupedcoeHus 0owe2o 0opazo8anus 8 00yueHuu usuxe 8
cpeoHeli (NOIHOL) WKoAe O0NHCHA ObIMb HANPABIEHA HA O0CIUMNCEHUE 00VUAIOUUMUCS CTLe0YIOUUX
JIUYHOCIMHBIX PE3YIbMaAmog:

—— YMEHME YIPaBIATh CBOEH [TO3HABATEIILHON JIEATEIBbHOCTBIO;

— TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHHIO, B TOM YHCIE CamMO0Opa3oOBaHUIO, Ha
MPOTSHKECHUHM BCEH KU3HU; CO3HATEIIBHOE OTHOIICHWE K HENPEePhIBHOMY OOpa30BaHHMIO Kak
YCJIOBHIO YCTICIIHON MPOPECCUOHAIIBHON U 00IIIECTBEHHON JIeATETbHOCTH;

— YMEHHE COTPYAHHYATh CO CBEPCTHUKAMHU, IETHMHU MIIAJIIIETO BO3pacTa,
83POCTILIMU 8 0OPA308AMENbHOU, YUeOHO-UCCIe008AMENbCKOL, NPOEKMHOU U OPYeUX 8UOAX
oesamenbHOCm,

— c(hOpMHPOBAHHOCTHL MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH; OCO3HAHHWE 3HAYMMOCTH HAYKH, BIAJCHHS JOCTOBEpHOW HHpOpMammed o
MEPEIOBBIX JOCTHIKEHHUSIX M OTKPHITHSIX MUPOBOU M OT€YECTBEHHON HAyKH; 3aMHTEPECOBAHHOCTH
B HAyYHBIX 3HAHUSAX 00 YCTpPOHCTBE MHpa M OOMIECTBA, TOTOBHOCTh K HAYYHO-TCXHUUYCCKOMY
TBOPYECTRY;

— YyBCTBO T'OPJIOCTH 32 POCCUICKYIO (PU3NICCKYIO HAYKY, TYMaHH3M;

— TMOJIOXUTENbHOE OTHOIIIEHUE K TPYY, IENeYCTPEMIICHHOCTh;

— DKOJIOTHYECKas KYyJIbTypa, OCEpeXHOe OTHOIICHWE K pOJHOH 3eMiie, MPHPOIHBIM
6orarctBam Poccum u Mupa, TOHUMaHHEe OTBETCTBEHHOCTH 32 COCTOSIHUE IPUPOIHBIX PECYPCOB U
pa3yMHOE IPUPOIOTIOTH30BaAHHE.



MeTtanpeaMeTHBIMH pe3yJIbTATAMM OCBOSHUS BBIITYCKHUKAMU CpeIHEN (TTOJHOM) IIKOJIbI
MPOTPaMMBI 110 (PUBHKE SBIISFOTCS:

OceoeHue pe2yiamusHbIX YHUBEPCANbHBIX YUeOHbIX OeliCNEUlL:

—— CaMOCTOSITENIbHO OIPEIEATh 1IeNU, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B
00pa30BaTeNbHON EATEIBHOCTH U KU3HEHHBIX CUTYaIHIX;

—— OIICHUBATh PECyPChl, B TOM YHCIIE BPEMs U Apyrue HemaTepuaibHble Pecypchl,
HE0OXOIUMBIE IS JOCTHUKEHHUSI IIOCTABICHHON paHee 1eNu;

—— COMOCTaBJIATh UMEIOIINECS BOZMOXKHOCTH U HEOOXOIMMBIE JUISl TOCTHKEHUS 1IeNn
pecypchl;

— OIpeAessaTh HECKOJIBKO IyTel JOCTUKEHMSI TIOCTaBJICHHOM 11EMu;

— 3a/1aBaTh apaMeTPbl U KPUTEPUH, 10 KOTOPHIM MOKHO OMPEIEIUTh, YTO 1IeJIb
JOCTUTHYTA;

—— CONOCTAaBIIATh MOJYYEHHBIN PE3yIbTaT JEATEIBLHOCTH C TOCTABICHHOMW 3apaHee IENblo;

— OILIGHUBATh IOCJIEJICTBUS JOCTHMKEHMSI TOCTaBICHHOM LEIU B  JIEATEIbHOCTH,
COOCTBEHHOM KU3HU U KU3HU OKPYKAIOIIHUX JTFOCH.

Ocsoenue no3HagamenbHblX YHUBEPCANbHBIX YUEOHBIX OeUCMEULL:

—— KPUTHUYECKH OIEHUBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO C PA3HBIX MO3UIUH;

—— pacro3HaBaTh U GUKCHPOBATH MPOTHUBOPEUUS B UH(POPMAIIMOHHBIX UCTOUHUKAX;

—— HCIIOJIb30BaTh Pa3IMUHbIC MOJIETIbHO-CXEMAaTUYECKUE CPEJICTBA JIJIs MPECTaBICHUS
BBISIBJICHHBIX B MH(OPMAIIMOHHBIX UICTOYHUKAX MPOTUBOPEUHIL;

— OCYIIECTBIISATh Pa3BEPHYTHIA HH(MOPMAIMOHHBIN TIOUCK U CTAaBUTh HA €0 OCHOBE HOBBIE
(yueOHbIe U TO3HABATENIBbHBIC) 3a/1a4H;

— WCKaTh ¥ HaXOJUTh 00OOIIEHHBIE CTIOCOOBI PEIIeHUS 3a/1aY;

—— TMPUBOJUTH KPUTUUECKUE apPTYMEHTHI, KaK B OTHOIIIEHUU COOCTBEHHOTO CYXICHUS, TaK 1
B OTHOILIICHHUH JICMCTBHI U CYKJICHUI APYroro 4YeJIOBEKa;

— aHaIM3UPOBATh U MPeoOpPa30BBIBATH MPOOIEMHO-TIPOTHBOPEUHUBBIC CUTYAIUH;

— BBIXOJUTH 332 PaMKH y4e€OHOTrO MpeaMeTa U OCYIIECTBIATH IeJIeHANPABICHHBIN MTOUCK
BO3MO>XHOCTH IIMPOKOI0 IEPEHOCA CPENICTB U CLIOCOOOB AEHCTBUS;

— BBICTpaWBaTh  WHIUBUAYAIbHYIO  OOpa30BaTE€NbHYI  TPAaGKTOPHIO,  yYUTHIBAS
OTPaHUYEHUS CO CTOPOHBI IPYTUX YUACTHUKOB U PECYPCHBIC OTPAHUUYEHUS;

— MEHATh W YJEPKUBAaTh pa3HbIE TMO3WIMKA B IIO3HABATEIILHOW MAESITENIbHOCTH (OBITH
YUYEHUKOM H  yuyuTeneM; QGopMyIupoBaTh 00pa3oBaTelIbHBIA 3ampOC U BBINOJHSTH
KOHCYJbTaTHBHBIC (DYHKIIMHM CAMOCTOSITEIHHO; CTABUTH MPoOIeMy U paboTaTh Haj €€ pelIeHueM;
yIPaBISATh COBMECTHOM MO3HABATEIHLHOU JACSITENFHOCTHIO U TTOTYUHATHCS).

Kommynuxamusnule ynugepcanvhvie yuebHvle deticmeusi:

—— OCYUIECTBJISITh JIEJIOBYI0 KOMMYHHUKAIIUIO, KaK CO CBEPCTHUKAMU, TaK U CO B3POCIbIMU
(kak BHYTpH 00pa3oBaTeIbHON OpTraHU3AIlNH, TaK U 3a €€ mpe/eIamMu);

— TpU OCYIIECTBIECHUHU TPYIIMOBOW pabOThI OBITH KaK PYKOBOAMUTEIEM, TaK U UICHOM
MMPOCKTHOM KOMAaHIIbI B Pa3HBIX pOJsAX (TeHepaTopoM uJeH, KPUTUKOM, HCIOIHUTEIIEM,
MPE3CHTYIONIUM U T. 11.);

— pPa3BEepHYTO, JIOTMYHO W TOYHO M3Jararb CBOIO TOYKY 3pPEHHSI C HCIOIb30BAHHEM
aJICKBATHBIX (YCTHBIX U MMMCbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH()JIMKTOTEHHBIC CUTYAllMM M TPENOTBpAIlaTh KOH(IUKTBI 10 HX
AKTHUBHOM (ha3bl;



—— COIJIaCOBBIBATh TMO3MIIMM YIEHOB KOMaHIbl B Tpolecce padoThl Haj OOImUM
MIPOYKTOM/pEIICHUEM;

—— MPEACTaBIATH MYOJIUYHO PEe3yabTaThl MHIWBUIYaTbHON U IPYNIIOBON AESITEILHOCTH, KaK
nepeJl 3HaKOMOM, TaK U Mepe]l He3HAKOMOM ayIuTOPUEH;

— moaduparh NApTHEPOB I JEJIOBOM KOMMYHHUKALIMM, MCXOAS U3 COOOpa)KeHui
PE3yJIbTaTUBHOCTH B3aUMO/JICHCTBUS, a HE JIMYHBIX CUMIIATHIA;

— BOCIHPHUHUMATb KPUTUUCCKHEC 3aMCYaHU KaK PECypC COOCTBEHHOTr'O Pa3BUTHA,

— TOYHO U EMKO (POpPMYIHpPOBaTH KaK KPUTHUYECKHE, TaK U OJ0OpUTENIbHbIC 3aMEUYaHUs B
aJipec IPYTHX JIOJCH B paMKax JeJIOBOW M 00pa30BaTeIbHON KOMMYHHKAIIMH, H30eras Mpu dTOM
JIMYHOCTHBIX ONCHOYHBIX Cy)KI[GHPIfI.

IIpeaMeTHBIMM pe3yJIbTATAMHU OCBOCHUS BBHIITYCKHUKAMU CPEHEN (ITOTHOM) IITKOJIbI
MporpaMMel 1o ¢pu3nke Ha 6a30BOM YPOBHE SIBIISIOTCS:

— ¢(hOpMHUPOBAHHOCTH MIPEICTABICHUN O 3aKOHOMEPHOM CBSI3HM W MO3HABAEMOCTH SIBJICHHI
IPUPOJIbI, 00 0OBEKTUBHOCTH HAyYHOTI'O 3HAHMSI; O POJIM U MecTe (PU3UKH B COBPEMEHHON Hay4yHOU
KapTUHE MHpa; MNOHUMaHuEe posid (U3UMKU B (OPMHPOBAHHUU KPYrozopa M (PyHKIHMOHAIBHOM
I'PaMOTHOCTH Y€JIOBEKa JIJIsl pPELICHMs] IPAKTUYECKUX 3a/1a4;

— BJIAJICHHE OCHOBOMOJATAIOIUMH  (U3WYECKUMHU TOHSATHAMH, 3aKOHOMEPHOCTSMH,
3aKOHaMHM U TEOPUSMH; YBEPEHHOE M0JIb30BaHNE (PU3NUECKON TEPMUHOJIOTHENH U CUMBOJIMKOM;

— c(OpMUPOBAHHOCTb MPEJICTABICHUH O (U3NUYECKOM CYIIHOCTH SBJIEHUN NPUPOJIBI
(MEXaHMYECKHUX, TEIJIOBBIX, AJIEKTPOMATHUTHBIX M KBAaHTOBBIX), BUAAX MaTepuH (BEIIECTBO U
110JI€), IBUKEHUH KaK Croco0e CyIIECTBOBAHMSI MAaTE€pPUM; YCBOCHHE OCHOBHBIX MJEH MEXaHHUKH,
aTOMHO-MOJIEKYJIIDHOTO Y4Y€HUS O CTPOCHMM BELIECTBA, AJIEMEHTOB JJIEKTPOJUHAMHUKU H
KBaHTOBOU (PM3UKU; OBJIa/IEHNE TOHATUHHBIM allllapaToM U CUMBOJIMYECKUM SI3bIKOM (DU3HUKH;

— BJI3/ICHHE OCHOBHBIMHU METOJaMH HaAyYHOI'O [TO3HAHUS, UCIIOJIb3YEMBIMU B
¢uzuke: HaOIIOIEHUE, OTIMCAHKE, U3MEPEHHE, IKCIIEPUMEHT; YMEHUS

obpabamvleams pe3yibmamsl usMepeHuil, OOHAPYHCUBAMb 3ABUCUMOCTNL MeANCOY DUULECKUMU
genUUUHAMU, 0OBACHAMb NOJYYEHHblE Pe3VIbMamyl U 0eldms 6bl800bl,

— BIAJICHUE YMEHUSAMHU BBIIBUTaTh THIIOTE3bl HA OCHOBE 3HAHUS

OCHOBONONA2AIOWUX PUBUYECKUX 3AKOHOMEPHOCMEN U 3AKOHO8, NPOGEPSIMb UX
IKCNEPUMEHMATIbHLIMU CPEOCMEAMU, YOPMYTUPYSL Yellb UCCTIeO08AHU, 6IA0EHUE YMEHUAMU
onucvl6amao U 0OBACHAMb CAMOCMOAMENbHO NPOBEOEHHbIE
9KCHepuUMeHmol, AHATUIUPOBATb Pe3VIbMamsl NOJYYEeHHOU UsMepUmensbHol uHgdopmayuu,
onpeoenams 00CMOBEPHOCHb NOIYUEHHO20 Pe3Yibmamd,

— c(opMHUPOBAaHHOCTh YMEHHS pelIaTh MPOCThie (PU3NUECKUE 3a/1aUH;

— c(hOpPMHPOBAHHOCTh YMEHHUS MPUMEHATh NOJTYUYESHHbIE 3HAHUS I OOBSCHEHUS YCIOBHMA
NpoTeKaHus (U3UYECKUX SBJICHUH B NPUPOAE M A MPUHATHS MPAKTUYECKHX pEIIeHHH B
MMOBCEIHEBHOM JKU3HU;

— MOHUMaHHe (PU3NUECKUX OCHOB U MPUHIIUIIOB AeHCTBUA (pabOThl) MAIlIMH U MEXAHU3MOB,
CPEICTB TEPEABHKEHUS M CBSI3U, OBITOBBIX NPUOOPOB, MPOMBILIUICHHBIX TEXHOJIOTUYECKUX
IIPOLIECCOB, BIMSHUS UX Ha OKPYXKAIOIIYIO CPEy; OCO3HAaHNE BO3MOXHBIX IPUUMH TEXHOTEHHBIX
U DKOJIOTUYECKUX KaTacTpod;

— c(opMHpOBaHHOCTH COOCTBEHHOM MO3UIIUH 110 OTHOLIEHHIO K (hr3nueckoit nudopmanuu,
[10JIy4a€MOM U3 pa3HbIX HCTOYHUKOB.

Ilpeomemnvimu pesynomamamu oc60eHUs GbINYCKHUKAMU CPEOHel (NOTHOU) WKONbL NPOSPAMMbL
no ¢usuke Ha yenyOIEHHOM YPOGHE OONNHCHBI BKII0UAMb MPEbOBAHUS K Pe3yIbmamam



0cgoeHUs 6a3068020 Kypca u OONOTHUMENLHO OMPAACAMb.

— c(hOpMUPOBAHHOCTh CHCTEMBbl 3HAHUH 00 OOWMX (U3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUSX M MPEJCTABICHUH O AeHCTBIH BO BeeneHHON (pnM3nYecKnx 3aKOHOB, OTKPBITHIX
B 3€MHBIX YCJIOBHSIX;

— c(hOpMHPOBAHHOCTh YMEHHSI HICCIIEIOBATh M aHATM3UPOBATh pa3HOOOpa3HbIe prusmueckue
SIBJICHUSI M CBOWCTBA OOBEKTOB, OOBSCHATH NMPUHLUIBI padOThl U XapaKTEPUCTUKU NMPHUOOPOB U
YCTPONCTB, OOBACHATH re0(U3NYECKUE ABICHUS;

—— YMEHHE PELIaTh CIOKHBIE 3a/1a4U;

— BIAJCHUE YMEHHSIMH BBIIBUIaTh TMIIOTE3bl HAa OCHOBE 3HAaHMsS OCHOBOIIOJATrAOLIUX
(Gu3NYEeCKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATh UX SKCIEPUMEHTAIbHBIMH CPEICTBAMH,
(bopMyIMpys LieJb UCCIIeI0BaHMS;

— BJAJCHHE METOJaMHU CaMOCTOATEJBHOIO IUIAHUPOBAHMSA M IPOBEAEHUS (DU3MUECKHX
HKCHEPUMEHTOB, ONUCAHMSI U aHAJIN3a MOJTYYEHHOW U3MEpUTEIbHON HH(pOpMALUY, ONpeaAeIeCHUs
JIOCTOBEPHOCTH IIOJIyYEHHOT'O pe3yiIbTaTa;

— c(opMHpPOBAaHHOCTh ~ YMEHMIl  IPOrHO3UpPOBaTh, AHAJU3UPOBATb M  OLIEHUBATH
MOCTIE/ICTBHS OBITOBOM M IIPOU3BOJCTBEHHOW JCATEIILHOCTH YEIOBEKA, CBA3aHHON ¢ (PU3NYECKIMHU
MPOIIECCaMHU, C MO3UINI KOJIOTMYECKON 0€301MacHOCTH.

COJEPKAHUE KYPCA ®PU3UKHU
basoeuviit yposens
Pu3uKa ¥ eCTeCTBEHHO-HAYYHBIH METO/ IO3HAHUS NPHPOABI

Qusuka — hyHoamenmanvHas Hayka o npupooe. Hayumnwiii memoo nosnamnus.

Memoowl uccnedosanusn uzuueckux asnenuii. Mooenuposanue uzuuecKux s8ieHull U npoyeccos.
Hayunvie ghaxmol u ecunomeswl. Quzuueckue 3aKoHbl U 2panHuybl ux npumeHumocmu. Qusuyeckue
meopuu u npunyun coomeemcmeus. Pusuveckue genudunsvl. [loepewinocmu uzmepenuii
Qusuneckux senuuut. Ponv u mecmo guzuxu 8 popmuposanuu cogpemMeHHOU HayUHOU KapmuHbl
Mupa, 8 npakmuieckotl desmenvHocmu atooel. Quzuka u Kyiemypa.

MexaHuKa
I'panuyvl npumenumocmu kraccuveckou mexanuxu. Illpocmpancmeo u epems. OmHocumenbHOCmb
Mmexanuueckoeo osudicenust. Cucmemol omcuéma. CKansapHvle U 6eKMopHble (huzuiecKue eIudUHbL.
Tpaexmopus. [Iymo. Ilepemewenue. Ckopocms. Yckopenue. Pagnomepnoe u pagnoyckopennoe
npamonuneliHoe osudxcerue. PagnomepHoe 0sudiceHue no OKPY#CHOCHU.

B3aumopeiictBue Ten. SABnenue unepuuu. Cuina. Macca. MHepumaibHble CUCTEMBI OTCYETA.
3akoHbl TuHaMUKU HeroToHa. Cuna TSKecTH, BEC, HEBECOMOCTh. CHIIBI YIPYTOCTH, CHJIBI TPEHUS.
3aKoHBI: BCEMHUPHOrO TATOTeHUs, ['yka, TpeHus. Hcnonv3osanue 3aKOHO8 MeXAHUKU O
00bsCHEHUSL 08UICEHUSL HeDECHbIX Mell U 018 PA3BUMUSL KOCMUYECKUX UCCTe00B8AHUI.

Hmnynvc mamepuanvrot mouku u cucmemsl. Mmnynvc cunvl. 3aKOH COXpaHeHUus UMRYIbCd.
Mexanuueckas paboma. Mowrnocme. Mexanuueckas
SHep2Usi MAmepuUaiIbHOU MOYKU U CUCHEMbL. 3aKOH COXPAHEHUs MeXanuyecKkol sHepeuu. Paboma
CUTIbL MAACECTNU U CUIBL YRPY2OCHIU.

Pasnosecue mamepuanvrot mouxku u meépoozo mena. Momenm cunvl. Ycioeus pasnogecus.

PaBHOBecue xuakocTu u raza. JlaBnenue. 3akox coxpanenus snepeuu 8 OUHAMUKE HCUOKOCMU.
MouiexyJsipHasi pu3uKa ¥ TEPMOAUHAMUKA
Monexynapno-kunemuueckas meopus (MKT) cmpoenus éewyecmea u e€ skcnepumeHmaibHvie
ookazamenvcmea. Tennosoe paenosecue. Abconomuas memnepamypa KaKk mepa cpeowel



KUHemUu4ecKol dHepeul menio8o2o 08U ceHus: uacmuy eeujecmaa. Mooens udeanrbHozo 2asa.
Hasnenue 2aza. Ypasuenue cocmoanus uoeanvroeo ecaza. Ypasuenue Menoeneesa — Knanetipona.
l'azoevie 3axonbi.
Aepezammuvie cocmosnus eeujecmsa. Bzaummvie npespaujenus sxcuokocmu u eaza. Brascrnocmo
8030yxa. Mooenv cmpoenus sxcuoxocmeti. Ilosepxnocmuoe namsaxcenue. Kpucmannuueckue u
amopgHvle mena.
Buympennss snepeus. Paboma u mennonepeoaua kax cnocoowvl usmeHeHus 6HympeHHeu SHepeul.
Vpasnenue mennosoeo 6ananca. Ilepswiii 3akon mepmoounamuxu. Heoopamumocms mennogvix
npoyeccos. [lpunyunet oeticmseus u KI1/[ mennogvix mawiuH.
OCHOBBI 2J1€KTPOIHHAMUKH
Onexmpuueckue 3apsovl. 3aKOH COXpaHeHUs d1eKkmpuieckoeo 3apsada. 3axon Kynona.
Dnekrpuueckoe mnose. Hanpspk€HHOCTh M MOTEHLMA 3JEKTpocTaTuueckoro mois. Jlunuum
HanpsDKEHHOCTH M OKBHUIIOTEHIMAIBHBIC TMOBEPXHOCTH. [IpUHIMI CyNEepIio3uIIdN  TOJICH.
1Iposoonuku u ousnexmpuxu 6 snekmpuieckom none. IeKTpoéMkocts. Konnencarop.

Ilocmosannwiii snekmpuyeckuu moxk. Cuna moxa. Conpomusnenue.
Ilocneoosamenvnoe u napanienvroe coeounenue nposooHuKos. 3axkon [xcoyaa - Jlenya.
Onexmpoosudicywas cuna. 3akon Oma 01 noaHoul yenu. Dnekmpudeckuii MoK 8 NPOE0OHUKAX,
NEeKMPOAUMAX, NOJYNPOBOOHUKAX, 2azax u eaxyyme. Ceepxnposooumocme.
Maenumnoe none. Bekmop unoyKyuu MazHumuo2o nous. /lelicmeue MazHUmMHo20 nois Ha
NPOBOOHUK C MOKOM U 08UNCYWYI0CA 3apsicentyto yacmuyy. Cuna Amnepa u cuna Jlopenya.
Maenummnule ceolicmsa éeujecmsa.
Aenenue anekmpomacnumuou unoykyuu. Maenummuwiti nomox. Ilpasuno Jlenya. 3axon
NEeKMPOMASHUMHOU UHOVKYUU. HeneHue camounoykyuu. HHOykmuenocmo. dneKmpomacHumuoe
noze. SHepausi 21eKMpoMasHumHoz20 nois. Mexanuueckue xonebanus. I apmonuueckue Koneoanus.
Cs0600nbie, 3amyxaroujue, 8bIHyHcOeHHble Konebanus. Ilpespawenus snepeuu npu KoieoaHusx.
Peszonanc.

Onexmpomaenumuvie konebanus. Konebamenvnwiii konmyp. [lepemennwiii snekmpuyeckuil
MOK.

Pezonanc 6 anexmpuueckoui yenu. Kopomxoe 3amvikarnue.
Mexanuueckue eonnwl. Ilpooonbruvle u nonepeunsvie 6011bl. CKOpoCcms U OTUHA 8OJIHYL.
Humepgepenyus u ougppaxyus. Suepeus 6011bl. 36YK08ble BOJIHbI.
Onekmpomaznumnvie gonnvl. Ceolicmea 21eKMpoOMASHUMHBIX 8ONIH. /{uanazoHbl
INEKMPOMASHUMHBIX U3YYEHUL U UX NPAKMUYeCKoe NpUMeHeHuUe.
OnrTuka
T'eomempuueckas onmuxa. Ckopocms ceema. 3aKoHbl OmpaddiceHus u npeioMieHUs ceema.
Dopmyna monkoii 1un3el. Bonnoegule ceolicmea ceema: oucnepcus, unmepghepenyus, ougpakyus,
noaapu3ayusl.
OcHOBBI cTIENHAJBLHON TEOPHU OTHOCHTEIbHOCTH
Ilocmynamul meopuu omuocumenbHOCmMu u ciedcmeus uz Hux. Mneapuanmuocms mooyns
ckopocmu ceema 8 8akyyme. Inepeus noxkos. Cesazb Maccyl u dIHepun c60600HOU Yacmuybl.
KBanroBas ¢pusnka. Pu3nka aroMa ¥ aTOMHOI0 s1/Apa
l'umoreza M. Ilnanka. ®otoanekrpuueckuit 3ddext. OmnbiTel CroneroBa. 3aKOHBI
dororddexra. VYpaBHenue OiHmrTeiHa. DoTtoH. KopmycKynspHO-BOJIHOBOM  TyajH3M.
Coomnowenue neonpedenénnocmeti I etizenoepea.
IInanemapnas mooenv amoma. ObvsACHeHUe TUHENYAmo2o CneKmpa 6000po0a Ha OCHOBe
K6éaHmogwvix nocmynamos bopa.
Cocmas u cmpoenue amomuwvix s0ep. SHepausi cs13u amomusix sadep. Buovl paduoaxmuervix



MIPEBPALICHUI aTOMHBIX siep. 3aKOH paJuOaKTUBHOIO pacraja. SnepHele peakuuu. Llennas
peakuus geneHus anep. [lpumenenue A0epHoil snepauu.
Onemenmapnvie uacmuyvl. PynoamenmanvHvie 83aumMoO0eUucCmeusl.

Ctpoenue BcesieHHoi
Conneunas cucmema: nianemsl u manvie mena, cucmema 3emnsi—/Iyna. Cmpoenue u 36010yus

Connya u 36€30. Knaccugpuxayus 36€30. 36€30b1 U UCHOYHUKU UX IHEPSUL.

Tanakmuka. Coepemennvie npeocmagienus o0 CmpoeHuu u eonoyuu  Bcenennoii.
Monexynapnas ¢usuxa u mepmoouHamura

OcHosbl monexynsapuo-kunemudecxkou meopuu (MKT) u mepmoounamuxu.
Oxcnepumenmanvruvle ookazamenvcmea MKT. Abconrtomuas memnepamypa Kak mepa cpeouell
KUHemu4ecKou SHepauL menyio8020 0BUNCEHUs YACTUY 8eliecmaa.
Mooenv udeanvroeo 2aza. Jasnenue 2aza. Cesazo medxcoy 0asieHuem u cpeoHell KUHemuyecKko
9Hepauel NOCMynamenbHo20 Meni08020 O8UNCEHUS MOIEKY U0eanbHo20 2aza. Moodens
UOeanbHO20 2a3a 6 mepmoounamuxe. ypasuerue Menoeneesa—Knanetipona, evipasicenue 0
gHympenHel snepauu. 3axon Jlaremona. I'azogvle 3aKoHbL.
Aepecamuvie cocmosinus eeuwjecmsa. Pazoeswvle nepexoovl. Ilpeobpazosanue snepeuu 6 hazoewvix
nepexooax. Hacviujennvle u HenacvlujenHvle napul. Baasicnocms 8o30yxa. Moodens cmpoenus
arcuokocmeti. Ilosepxnocmuoe namsacenue. Cmauusanue u He cmauusarue. Kanunnapol. Mooens
cmpoenus meépovix mei. Mexanuueckue ceoticmea meépovix mei. Kpucmannuveckue u
amopgHvle mena.
Buympennss snepeus. Paboma u mennonepeoaua kax cnocodwvl usmeHeHus 6HympeHHel SHepeull.
Iepsuiii 3axon mepmoounamuxu. Aouabamuwiil npoyecc. Heoopamumocms menyosvix npoyeccos.
Bmopoii 3axkon mepmoounamuku. Ilpeobpazosanus snepeuu 6 mennoswvix mawunax. Luxn Kapno.
KIIJ] mennogoti mawunwvl. Ixonocuieckue npoobiemsvl meniodHepeemuKu.

OCHOBBI 3J1€KTPOIHHAMUKH

Ilpeomem u 3a0auu s1ekmpoouHamury. Inexmpuyeckoe 3aumooelicmaue. 3aKoH COXpAHeHUs.
anekmpuiecko2o sapada. 3akon Kynona. Hanpssicénnocmos u nomenyuan 31eKmpocmamuiecKo2o
noas. [lpunyun cynepnosuyuu snekmpuveckux noiaeu. Paznocmo nomenyuanos. Ilpogoonuxu u
OUBIEKMPUKU 8 INeKMPOCMAMULecKkom noie. dnexkmpudeckas émxocms. Konoencamop. Snepaus
INEKMPUYECKO20 NOJIA.
Iocmosinuwiil 21ekmpuyeckuti mox. Cuna moka. Dnekmpoosuxicywas cuna
(31C). 3axon Oma 01 noIHOU 21eKmMpudecKol yenu. neKmpudeckutl moxK 8 Memasinax,
NEeKMPOAUMAX, NOTYNPOBOOHUKAX, 2azax u eaxkyyme. Ilnazma. dnekmponus. [lonynposoonuxossie
npubopvl. Ceepxnpo8oouUMocme.
Maenummnoe none. Bexmop maenumnou unoykyuu. IIpunyun cynepnosuyuu MazHumHslx noell.
Maznummnoe none nposooHuxa ¢ mokom. /lelicmeue MazHUMHO20 NOAA HA NPOBOOHUK C MOKOM U
osudcywytoca sapaxcennyro vacmuyy. Cuna Amnepa u cuna Jlopenya.
Ilomoxk eexmopa macnummou uHOyKyuu. Aenenue snexkmpomaznumuou unoykyuu. Ilpasuno Jlenya.
3axon snekmpomacnumnou unoykyuu. 3/]C uHOYKyuu 8 08UNCYUUXC NPOBOOHUKAX. HeleHue
CAMOUHOYKYUU.
Hnoyxmuenocmo. nepeus snekmpomacHumHno2o nojus. Maenumuule ceoticmsa éeujecmaa.
Mexanuueckue xonebanus. Amnaumyoa, nepuoo, yacmoma, gasza konrebanuil. Ilpespawenus
9Hepauu npu Koredanusax. Buinyscoennvie konebanus, pe3oHauc.

Onexmpomaznumuvle konebanus. Konebamenvuoiii konmyp. C60600HbIE dI1eKMPOMACHUMHbBLE
Konebanus. Bvinyscoennvie snexkmpomacnumuule konebanus. Pezonanc. Ilepemennwiii mok.



Konpencarop u kaTyIka B IeNH NEPEMEHHOTO TOKa. DieMeHmaphas meopus mpaucgopmamopa.
IIpoussoocmeo, nepedaua u nompebieHue 2NeKMpPUiecKoli IHepeUlU.
Mexanuueckue 6onnbi. [lonepeynvle u npoooabHble 80aHbL. DHEPLUS BOJIHbI.
Hnmepghepenyus u ougpaxyus 601H. 36yK08ble BOJIHbL.

Onekmpomaznumnoe none. Buxpegoe anekmpuueckoe none. J1eKmpomacHUmMHbvle 0IHbL.
Ceoticmesa 31eKmpoMacHUMHBIX 80H. [{Uanaszonsl 91eKmMpoMaHUMHBIX U3TYYEeHULl U UX
npakmuyeckoe npumernenue. Ilpunyunsl paouoceazu u menesudenus. Pazeumue cpedcma cesasu.

Onrtuka

T'eomempuueckasn onmuka. IIpsamonunelinoe pacnpocmpanetue céema 6 00HOPOOHOIL cpede.
3axonsl ompasicenus u nperomnenus ceema. llonnoe ompasicenue ceema. Popmyna moHKou
un3bl. Onmuueckue npudopbi.

Cropocmsb ceéema. Bonnosvie ceoticmea ceema. /lucnepcus ceema. Mnmeppepenyus ceema.

Kozcepenmnocmes. [ugppaxyus ceema. Ilonapusayus ceema.

Bunbl wznyuenuii. Cnekmpul u cnexkmpanvuulil ananus. lIpakTudeckoe NPUMEHEHHE
ANEKTPOMATrHUTHBIX U3ITYYCHHH.

OcHOBBI CHIEUAILHOI TEOPUH OTHOCUTEIBHOCTH

NHBapuaHTHOCTh MOJYJIE CKOPOCTH CBeTa B Bakyyme. [IpMHIMII OTHOCHTEIBHOCTHU
OliHTeHa. [Ipocmpancmeo u épems 6 cneyuanrbHOU meopuu OMHOCUMENbHOCMU. DHepaus U
umMnyibe c00600Hou yacmuysl. CBSI3b MACChl M JHEPTHH CBOOOTHON YaCTULIBI. DHEPIHsl TOKOSI.

KBanToBasi puzuka. ®u3uka aToMa 1 aTOMHOIO0 siApa

Ilpeomem u 3a0auu K6anmMoBoU Gu3uUKuU.

Tennoeoe uznyuenue. Pacnpedenenue snepeuu ¢ cnekmpe abconiomuo 4épHo2o meja.
T'unomesa M. I[Inanxa o keanmax. @omoaghgpexm. Onvimol A. I'. Cmonemosa, 3aKoHbl
Gdomosgppexma. Ypasnenue A. Dunwmetina ons pomosgpghexma.

@omon. I'unomesa de bpoiinsa o 6onnoswblx ceoticmeax yacmuy. Kopnyckynsapno-6011086oti
oyanuzm. Coomuouienue neonpeoenénnocmeu I eiizenbepea. /lasnenue ceema. Onvimot I1. H.
Jlebeoesa u C. U. Basunosa. /Juppaxyus snexkmponos. Mooenru cmpoenuss amoma. Onvimol
Pezepghopoa. Ilnanemapnas mooenv cmpoenus amoma. ObviacHeHUe TUHeUYamo2o cnekmpa
8000p00a HA OCHOB8e KBAHMOBbIX nocmynamos bopa. Cnonmarnnoe u 8viHyHCOeHHOe U3ydenue
ceema.

Cocmas u cmpoenue amomuwix s0ep. Uzomonwi. Hoepuvie cunvl. [lechexm maccol. Inepaus
CBA3U AMOMHBIX 50€p.

Paouoaxmusnocmeo. Buowt paouoaxmuenozo U3TYYeHUs.. 3axon
paouoakmugnozo pacnada. Aoepuvie peakyuu, peakyuu denenusi u cunmesa. Llennas peaxyus
oenenus sdep. Aoepnas snepeemuka. Tepmosoepuoiii cunmes. Ilpumenenue s0epHotl dHepauu.
Buonoecuueckoe oeticmsue paduoakmusHvIX usryyeHul.

DneMeHTapHble  YaCTHUIIBL. OdyHIaMEeHTaNbHBIE  B3aHMOJICHCTBUS. Yekopumenu
IIeMEeHMAapHbIX Yacmuy.
Crtpoenne BcesieHHOI

Tpumenumocms 3aK0H08 PU3UKU 0151 0OBACHEHUSL NPUPOObI KOCMUUECKUX 00BEKMO8.
Conneunas cucmema. 3663061 u ucmoyHuku ux snepauu. Knaccuguxayus 36é30. Isonoyus Cornya
U 36€30.

lanaktuka. Jlpyrue ramaktuku. [IpocTpaHCTBEHHO-BPEMEHHBIE MAacCIITaObl HaOJI01aeMOi
Bcenennoti. [Ipencrasnenue 00 »Bomtonuu BeeneHnot. Témnasn mamepusi u mémHas sHepeust.



O0mas xapakTepucTuka yue0HOro Kypca
Dusuka, Kak HayKka o Hauboaee 00uux 3aKOHAX NPUPOObl, BLICMYNAs 68 Kauecmeae y4eOH020
npeomema 6 wKoie, HOCUM CYUWeCmMEeHHbIl 8KAA0 8 CUCEMY 3HAHUL 00 OKpYIcarouem mupe.
LlIxonvubiil Kype Qusuxu - cucmemooopasyrouull Oisk eCmecmeeHHO-HAYYHbIX YUEOHbIX
npeomemos, NOCKOIbKY (husuieckue 3aKOHbl J1eXHCam 8 OCHOBE COOEPAHCAHUSL XUMUU, OUOTO2UU,
Qusuueckoti eeoepaguu u acmpoHomMuu.
H3yuenue gusuxu sensemcs He0OX0OUMbIM He MONbKO Ol 081A0EHUsL OCHOBAMU OOHOU U3
ecmecmeeHHbIX HAYK, AGNAIWEUCs KOMNOHEHMOU 0bue2o 0opazosanus. 3Hanue usuku 6 eé
UCOPUYECKOM PA38UMUU NOMO2Aen Yel08eK)
NOHAMb NPOYECc POPMUPOBAHUS OPY2UX COCABTAIOUUX COBPEMEHHOU KYabmypbl. | ymanumaphoe
3HaYeHue U3UKU KaK COCMAsHOU Yacmu 0oue2o 0opasz0eaniust COCmoum 8 mom, 4mo OHd
cnocobcmeyem CmaHoGIeHUI0 MUPONOHUMAHUSL U PA3BUMUIO HAYYHO20 CNOCOOA MbIUULEHUS,
N0360/1510Ue20 00bEeKMUBHO OYEHUBAMb C8edeHUst 00 OKpycatouem mupe. Kpome moeo,
06/1A0€eHUe OCHOBHBIMU DUUYECKUMU ZHAHUAMU HA OA3080M YPOBHE He0OX00UMO NPAKMUYECKU
KAXHCOOMY UeNI0BEKY 8 COBPEMEHHOU IHCUSHUL.
s pewenus 3a0ay opmupoeanuust 0CHO8 HAYYHO20 MUPOBO33PEHUSL, DA3GUMIUSL
UHMENIEKMY AIbHBIX CHOCOOHOCMEN U NO3HABAMENbHBIX UHMEPeCO8 WKOJIbHUKOS 8 npoyecce
uzyueHuss Pu3UKU OCHOBHOE GHUMAHUE Clledyen YOensimb He CIOIbKO nepeoaye CyMmbl 20nMo8blX
3HAHUL, CKOJILKO 3HAKOMCMBY C MEMOOAMU HAYYHO20 NOZHAHUSL OKPYICAIOWe20 MUpda, NOCMAaHo8Ke
npoobiem, mpedyowux om y4auwuxcs camoCcmoamenbHol 0esmelbHOCMU N0 UX PA3PEeUleHUTO.

Ienu uzyyenus guzuku 6 cpeowneil (NoIHOU) WKOE:

— ¢opmupoBaHUe y 00y4aroluXcs YBEPEHHOCTH B IIEHHOCTU 0Opa3oBaHUs, 3HAYMMOCTHU
¢u3n4eckux 3HAHUM JUI1 KaXJIOro YeIOBEKa, HE3aBUCUMO OT €ro npodeccuoHalIbHOM
JEeATEIbHOCTH;

— OBJIaJIEHUE OCHOBOIIOJIATAIOMIMMH  (DU3MUECKUMHU 3aKOHOMEPHOCTSIMH, 3aKOHAaMU U
TEOpUSMHU; pacUIMpeHue 00bEMa HCMONb3yeMbIX (U3MUECKUX MOHITHHA, TEPMHUHOJOTUU U
CUMBOJIMKH;

— mnpuoOpeTeHue 3HaHui 0 QyHIaMEHTAIbHBIX (PU3MUECKUX 3aKOHAX, JIEXKAIIUX B OCHOBE
COBpEMEHHOM (pU3MuecKoi KapTUHBI MHUpa, 0 HauboJiee BaXKHBIX OTKPHITHSAX B 001acTu (hU3MKH,
OKa3aBIIUX ONPEIEISIOIIEE BIMSHUE HA pPa3BUTHE TEXHUKM M TEXHOJOTMM; TOHUMaHHUE
(bU3UYECKOI CYITHOCTH SIBJICHUH, HAaOIt01aeMbIX BO BeeneHHoi;

—— OBJIQJICHUE OCHOBHBIMU METOJAMH HAy4YHOT'O TO3HAHUS TPHUPOIBI, UCIOIH3YEMBIMH B
¢busuke: HaOMIOIEHNE, ONTUCaHKE, U3MEPEHHUE, BBIIBIYKEHUE TUIIOTE3, MPOBEACHNE YKCIIEPUMEHTA;
OBJIAJICHMNE yMEHHUSIMU 0O0pabaThiBaTh JaHHBIE OKCIEPUMEHTa, OOBACHITH IOJTyYEHHBIC
pe3yabTaThl, YCTAHABIMBATH 3aBUCHMOCTH MEXAY (QU3UYECKUMU BEIUYHMHAMH B HAOJI0a€MOM
SIBIICHUH, JICIIaTh BHIBOJIBI;

— oTpaboTKa yMeHUs pemaTh GU3NIECKue 3aa4u Pa3sHOTO YPOBHS CII0KHOCTH;

— npuoOpeTeHne OmbITa Pa3HOOOPA3HON JAEATETHLHOCTH, ONBITA IO3HAHKS M CAMOIIO3HAHMS;
YMEHUW CTaBHTh 3aJa4M, periaTh MpoOJIeMbl, TPUHUMATh PEIICHUs, UCKaTh, aHAJTU3UPOBATh U
oOpabaTeiBaTh WH(OPMAIIMIO; KIIOUEBHIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIMI), WMEIONINX
YHUBEpCAIbHOE 3HAYCHHE: KOMMYHUKATHBHBIX HaBBIKOB, HAaBBIKOB COTPYIHHWYECTBA, HABHIKOB
U3MepeHuil, HaBBIKOB d(h(PeKTUBHOTO M 0€30MacHOr0 MCIOIB30BaHUS PA3TUYHBIX TEXHHUUYECKUX
YCTPOWMCTB;

— OCBOEHHUE CMOCOOOB HCIONB30BaHUSA (DU3MUECKUX 3HAHUU ISl PEeUICHUS MPAKTHUYECKUX
3aja4, JUIst OOBSICHEHHUS SIBJICHUH OKPYXKAIOLIEH IeHCTBUTENBHOCTH, IIs1 00eCcTIeYeHUs



0e30nacHoOCmuU HCUZHU U OXPAHBL NPUPOODL,

— Ppa3BHUTHUE MMO3HABATEIbHBIX WHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUYECKHX CIIOCOOHOCTEH B MpOIIecCe MPHOOPETCHUs 3HAHUI C UCIIOIBb30BaHUEM Pa3IMYHBIX
UCTOYHUKOB MH(OpMAaIMK U COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJIOTHUH; YMEHHI (OPMYIHPOBATh U OOOCHOBBIBATH COOCTBEHHYIO TO3HIIMIO TI0 OTHOIICHUIO K
dusnueckoit nHpoOpMaHK, TOTy4aeMOU U3 Pa3HbIX UCTOYHHKOB;

— BOCIHTAHUE YBAKUTEIBHOTO OTHOIICHUS K YIEHBIM H UX OTKPBITUSM; YyBCTBA TOPAOCTH 32 POCCHICKYIO (PH3UYECKYIO HAYKY.

Ocobennocmyo yenenonazanus 0isi 6a306020 YPOGH COCIMOUM 8 MOM, YUMo 00y4eHUue OPUEHMUPOBAHO 8 OCHOBHOM HA popmuposaHnue y odyyaouuxcs ooueti Kyasmypul
U HAYYHO20 MUPOBO33PEHUSL, HA UCHOIb306AHIUE NOLYYEHHBIX 3HAHUL U YMEHULL 8 NOBCEOHEBHOU JHCUZHUL.

Cooeporcanue Kypca usuxu 8 npoepamme cpedHe2o obueco 00pa308anuusi CmpyKmypupyemcs Ha 0CHO8e (pu3udecKux meopuil U 6Kui0Yaem ciedyouue pazoenvl.
HAYYHbBIIL MemMOoO NO3ZHAHUS NPUPOObL, MEXAHUKA, MOLEKYIAPHAS PUUKA U MEPMOOUHAMUKA, DTIEKMPOOUHAMUKA, KOeOAHUS U 80IHbL, ONMUKA, CNeYUAIbHAs Meopus
OMHOCUMENbHOCIU, K8AHMOB8AsL (hu3ura, cmpoeHue Bcenennotl.

TemaTnuyeckoe NIaHKPOBaAHUE

11 kaace
KosauvecTBo
KosmuectBo KOHTPOJILHBIX
Ne | Ha3ssanue pazaena (Tembl) OcHOBHOe coep:KaHue
4acos pa6ot/1adopart
OPHBIX padoT
1 OCHOBBI 2JIEKTPOIMHAMUKHU MaruutHoe none. Bekrop marautHoi unaykuuu. Cuna Amnepa. Moaynb 9 1/1
BEKTOpPa MarHUTHOM MHAYKIMH. JIeliCTBHE MAarHUTHOTO MOJISI HA ABMKYIIUNCS




3apsa. Cuina JlopeHna. DnekTpoMariuTHas MHAYKUIHUsL. MarHUTHBIA OTOK.
Hanpasnenue nnaykunonHoro toka. [Ipasuno Jlenna. BuxpeBoe anekrpuueckoe
nosne. 9JIC UHAYKIMH B IBUKYIIUXCS MPOBOAHUKaX. CaMOMHIYKITUS.
WHAYKTUBHOCTh. DHEPrUsl MATHUTHOTO I10JI TOKA. DJIEKTPOMATrHUTHOE TOJIE.

Kosne6auus 1 BOJIHBI

CBo0OoaHbIC KOJIcOaHMs. MaTeMaTHYCCKUM MasTHUK. JlMHaAMUKa K0J1e0aTeIbHOTO
nerxeHus. ['apmonnueckue koiebanus. ®aza konedanus. [IpeBpamienue
SHEPTUU MPU TAPMOHUYECKUX KoseOanusi. CBOOOIHbBIE U BBIHYKIECHHBIE
konebanus. KonebarenpHbiil KOHTYp. [lepro cBOOOAHBIX SJIEKTPUUECKUX
konebanuii. [lepeMeHHBIN AIIeKTpUICCKH TOK. J[eHCTBYIOIIME 3HAYCHUST CHITBI
TOKa M HanpshkeHus. Pesonanc B anexkTpudeckoi nenu. Tpanchopmaropsl.
[Ipon3BOACTBO M UCIIOJIB30BAHUE IIEKTPOIHEPTrUU. BoHOBBIE siBiIeHUs. [[nuHa
BOJIHBI. CKOPOCTH BOJIHBL. Y paBHEHUE OETyIeil BOTHBL. DIEKTPOMarHUTHEIE
BoJIHBI. BosHBI B cpefie. 3ByKoBbIE BOJIHBI. BosHOBBIE CBOICTBaA CBETA.
Nzob6perenue pagno A.C.I1onossim. [Ipuniiumnst paanocssszu. CKOpOCTh CBETA.
ITpunnun I'rolirenca.
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OnTtuka

3aKOH OTpa)KEHUsI CBETA. 3aKOH npesoMieHus csera. [lonHoe orpaxenue. JInnza.
[Toctpoenne nzo0paxkennii B tuH3e. PopMyrna TOHKOH JIMH3BL

VYBenuuenue nuH3bl. Jucnepcus ceera. Untepdepennus csera. Judpakuns
ceta. ludpaknuronHas pemierka. [lonepednocts cBeTOBbIX BOJIH. [lomsipuzanus
ceeta. Bunel uznyuyenuii. crounnku ceera. CriekTpbl. Buael ciekTpos.
CrnexrpanbHblii aHanu3. UHdpakpacHoe U yabTpagHroIeTOBOE U3ITYUEHHUS.
IITxana >1eKTPOMarHUTHBIX U3JIyYECHHN.
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Ocnossl Teopuu CTO

HpI/IHLII/IH OTHOCHUTCIBHOCTH. HOCTy.]'IaTLI TCOPHUU OTHOCUTCIIBHOCTHU.
3aBHCHMOCTH MacChl OT CKOPOCTH. PensatuBucTcKas IuHaAMUKA

1/0

KBanToBas ¢pusuka

I'nnoresa [Inanka o kBantax. @orosddexr. Teopus porospdexta. PoTOHBI.
I'unoresa ne bpolins 0 BOJIHOBBIX CBOKWCTBaxX 4yacTull. /laBieHue cBera.
Ctpoenue atoma. Onbithl Pesepdopna. [loctynarst bopa. Monens aroma o

bopy. Tpynnoctu teopuu bopa. KBantoBas mexanuka. JIazepsl. MeTobl
HaOJIOICHUS M PETUCTPALIMH DJIEMEHTAPHBIX YacTull. OTKpBITHE
pasvoaKkTUBHOCTH. Anbda, 6eTa- U TaMMa-u3nydeHus. PaanoakTuBHble
IpeBpalieHus. 3aKOH paJuoakTUBHOrO pacnaja. M3oronsl. OTKpbITHE HEWTPOHA.
CtpoeHue aTOMHOTO siipa. SlaepHble Cuilbl. DHEPTUs CBSA3U aTOMHBIX SJIED.

S nepusle peakunu. [enenue saep ypasa. Llennsle ssnepHsle peakuuu. A nepHblil
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peaxtop. Tepmosinepusie peakuuu. [Ipumenenue saepHoil SHEpTrUu.
DneMeHTapHbIe YaCTUIIBI.

Hrorosoe IIOBTOPCHUC

11

HUTOI'O

68

5/6
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