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1. OBLLUAA XAPAKTEPUCTUKA PABOYEN MPOIrPAMMbI YUEBHOIO
NMPEOMETA OYT1.08 «®UN3NKA»

1.1 MecTto yuebHOro npegmMeTra B CTPYKType OCHOBHOM o06pa3oBaTesibHOM
nporpaMmmbi:

O6uweobpasoBaTenbHblii yuebHbili npeameT OYT1.08 «®dusmka» ABnseTcs 0653aTeNbHON
yacTblo 06Leobpa3oBaTe/IbHOrO LMKNa 06pa3oBaTe/ibHOM NporpaMmsbl B cOOTBeTCTBUN ¢ PIOC
CMNO no cneunanbHocTK 20.02.02 SKonormyeckas 6e30NacHOCTb MPUPOAHbBIX KMMIEKCOB.

MporpammMa paspaboTaHa Ha OCHOBaHUKM TpeboBaHUn ®IOC cpegHero obwero
06pa3oBaHmMA C y4eTOM NPOdPECCUOHaNbHON HanpaBieHHOCTX Nony4vyaemon
npodeccuun/cneymansHocTn. Ha nsyuveHue npegmera OYT1.08 «dun3nka» Ha 6a30BOM YpOBHe
OTBOAMUTCA NATb 3a4ETHbIX efUHNLL.

1.2. Lenn n nnaHupyemble pe3ysibTaTbl 0CBOEHUSA YUeOHOro npeamera:

1.2.1. Uenwn y4yebHoro npegmera:
CogepxxaHue nporpaMmbl y4yebHoOro npegmeta dusmka HanpasfeHO Ha LOCTVMIKEHWE Clefyowmx
Lenei:

e (hopmuMpoBaHue y 06yYatoLLMXCSH YBEPEHHOCTH B LLEHHOCTN 06pa3oBaHuUs, 3Ha4MMOCTH
(hM3MYECKNX 3HAHWIA 415 COBPEMEHHOT0 KBaIM(ULMPOBAHHOIO crieynanncTa npu
OCYLLECTB/IEHNN €ro NPOMPECCUOHaNbHON AeATeNbHOCTH;

* (opMupoBaHMe eCTECTBEHHO-HAYYHOW rpaMoOTHOCTH;

e OBMafieHMe cCcneuntnyeckom CUCTEMON (U3NYECKUX MOHATUIA, TEPMMUHOMOTUER MU
CUMBOJINKOWA;

* 0OCBOEHME OCHOBHbIX (JM3MUYECKUX TEOPUIA, 3aKOHOB, 3aKOHOMEPHOCTENA;

* 0BNaZileHWe OCHOBHbLIMW METOAaMM HAy4HOro MO3HAHWUA MPUPOAbl, WUCNOMb3YeMbIMU B
(u3uke (HabnogeHve, onucaHwe, W3MepPeHWe, BbIABUXEHWE TUMOTE3, MNPOBEAEHME
3KCNEPUMEHTA);

e OBflageHne ymeHusamMu obpabaTbiBaTb AaHHble 3KCMEPUMEHTA, OOBACHATb MONYYEHHbIE
pe3ynbTaTbl, YyCTaHaBAMBaTb 3aBUCUMOCTU MeXAYy (U3NYECKUMU BenYUHaMu B
HabNlofaeMOM ABNIEHUN, fieN1laTb BbIBOAbI;

* (opMupoBaHMEe YMEHUSA pellaTb PU3NYECKMe 3aa4umM PasHbIX YPOBHENR CNOXHOCTH;

*  pasBUTUE MO3HaBaTe/IbHbIX UHTEPECOB, MHTENNEKTYa/IbHbIX U TBOPYECKNX CNOCOOHOCTEN B
npouecce NPUOBPETEHNA 3HAHUIA C UCNOMb30BaHNEM Pa3/IMYHbIX UCTOYHWUKOB
NH(OpPMaL MM COBPEMEHHbIX MH(POPMALMOHHBIX TEXHONOMMNIA; YMEHUIA (POPMYNMpPoBaTh U
000CHOBbIBaTb COOCTBEHHYIO MO3ULMIO NO OTHOLIEHUIO K ()M3MUYECKOW MH(opMaLmn
,MI0N1y4aeMoi 13 pasHbIX UCTOYHWKOB;

* BOCMUTaHMe YyBCTBa FOPAOCTUN 32 POCCUIACKYIO (DU3NYECKYHD HaYKY.

OcBoeHune kypca OYTI. 08 «Punsmka» npegnosiaraet peLleHne cregyroumx safay:

* [punobpeTeHne 3HaHWUI O PyHAAMEHTaNIbHbIX (PU3NYECKMX 3aKOHAX, Nexalinx B OCHOBe
COBPEMEHHOM ()M3MYECKO KapTUHbI MUpa, NMPUHLUNOB AeACTBMA TEXHUYECKUX YCTPOMNCTB
N NPOM3BOACTBEHHbLIX NMPOLLECCOB, O Hambonee e BaXKHbIX OTKPbITUAX B 061acTn (YU3NKN,
OKasaBLUMX onpejenstoliee BAUAHNE Ha Pa3BUTUE TEXHUKW U TEXHONIOTUN,

o T[loHMMaHMe  (hU3MYECKOW  CYLLHOCTU  SBMIEHWIA,  NPOABAAOWMXCA B paMKax
NPOW3BOACTBEHHON AeATENbHOCTH;

* OcBOeHMe crnocob0oB MCMOMb30BAHUA (PM3NYECKUX 3HAHWIA ANA PeLleHnNs NPakTUYecKuX un
npoeccMoHanbHbIX 3afay, OObACHEHWUA ABNEHWIA MPUPOAbI, MPOU3BOLCTBEHHbI X W
TEXHONOIMYECKNX NPOLEeCcCoB, NPUHLUMOB AeACTBUSA TEXHUYECKUX NPUOBOPOB 1 YCTPOICTB,
obecneyeHnss 6e30MacHOCTM NMPOM3BOACTBA U OXPaHbl NPUPObI,



@opmupoBaHie yMEHUI pemaTh yueOHO-IpakTHYECKUE 3a1a4l (PU3UIECKOTO CONEpIKAHMS
C yu€ToM MpodecCHOHATPHOMN HAIPaBIEHHOCTH,

[TpuoOpeTeHune onbITa MO3HAHUS U CAMOIIO3HAHUS, YMEHHI CTABUTH 3a0a4YH U PEIIATh
npoOJieMbl ¢ y4€TOM NPO(PECCHOHATIBHOMN HANPaBICHHOCTH;

dopMupoBaHHEe YMEHHIA NCKATh, AaHATH3UPOBATH 1 00pabaThiBaTh HUIUUECKYIO
uHpOopMaLHIO C y4ETOM MPOGeCCHOHATBHOM HANPABJICHHOCTH,

MOATOTOBKA O0YYAIOMIMXCS K YCHEUITHOMY OCBOSHHIO AUCLMILIMH H MOAYJIeit
npodeccHoHaIbHOTO IMKIIA; (OPMHPOBAHHE Y HUX YMEHHIA U ONBITA AEATEIbHOCTH,
XapaKkTepHbIX Il Npo(ecCHil/IOMKHOCTEH CyKaIKUX WK CICLHAIBHOCTEMH, MOTy4aeMbIX
B npo(eCCHOHANBbHBIX 00pa30BaTENbHBIX OPraHH3ALMSX;

NOATOTOBKA K (POPMHUPOBAHUIO OOIIMX KOMIETEHIMIH OyayIero crenuaiucTa;
camoo0pa30BaHusl, KOMMYHHKALUH, MPOSIBJIICHHS TPAXKIAHCKO-MIATPUOTHUECKOM MO3ULIMH,
COTPYAHHYECTBA, IPUHATUSA PEIleHHI B CTAHJAPTHON U HECTAHAAPTHON CUTYaLHsX,
MPOEKTHPOBAHUS, MPOBEAEHHS PU3HUECKHX H3MepeHuit, 3PHeKTHBHOrO 1 GE30MacHOro
VICTIONIb30BAHMS PA3IMYHBIX TEXHUUECKUX YCTPOKCTB, COOIIIOICHUS MPaBII OXpaHbl TPyAa
npu pabore ¢ pu3ndecCKUMU NpUbopaMu U 000pPyTOBAHHEM.

OcobenHocTh (HOPMUPOBAHHS COBOKYIMHOCTH 3a/1a4 U3y4eHUsT (DU3UKU IJIs1 CHCTEMBI
cpenHero npogeccHoOHaIbHOTrO 00pa3oBaHMs 3AKITIOYAETCS B HEOOXOAUMOCTH peau3aliu
npodecCHOHANBHOM HaNpaBlIeHHOCTH pelaeMbIX 3a/1a, yuéra ocoOeHHOCTel chepbl
AeATeNIbHOCTH OYyIyIIHUX CIELHATUCTOB.

B pe3ysabTare ocBOEHHS YU€0HOr0 NMpeAMeTa 00yJAIOMIHICH J0JI)KEH 3HATD:

CMmbiC TOHATHIA: (HU3HUECKOE SBJICHHE, THUIOTe3a, 3aKOH, TEOPHs, BELIECTBO,
B3aHMO/ICICTBHE, DJJIEKTPOMATHUTHOE TOJie, BOJIHA, (POTOH, aTroM, aTOMHOE SApO,
HOHH3HMPYIOIIHE U3ITyIEeHHS,

CwmpICcn (pU3MYECKUX BEJIMYHH, CKOPOCTh, YCKOPEHHE, Macca, CHIIA, UMITYJIbC, paboTa,
MeXaHH4YeCKasi SHePrus, BHYTPEHHssA SHEeprus, abCOMOTHAs TEMIIEPaTypa, CPEAHsA
KUHETUYECKast SHEPTHsl YaCTHIY BEIECTBA, KOJIMYECTBO TEIUIOTHI, 3JIeMEHTapHbIi
SIEKTPUIECKUN 3apsiz;

CMBICT (U3MYECKMX 3aKOHOB KJIACCUYECKOH MEXaHHKH, BCEMHPHOTO TATOTEHHS,
COXpaHEHMSISHEPT U, UMITYJIbCAMIEKTPUIECKOr03apsaaa, Te pMOIHHAMHKH,3JIEKTPOMarHUTH
oiinHAyKIuH,poTosddexra;

BKJIaJl POCCUICKHX 3apyOe’KHbIX YUEHbIX, OKa3aBLINX HaHOOJbIIee BIUSHHE HA Pa3BHUTHE
busuxu

B pe3ysabTarte ocBOeHHsI y1e0HOr0o npeaMera 00y4alomHUHCs 101KeH YMeTh:

IMpoBoauTs HaOMIOAEHHS, TUIAHUPOBATD U BHIMOJIHATD 3KCIIEPUMEHTHI,

BbinBUraTh IMIOTE3BI M CTPOUTH MOJIEINH,

IMpumeHATs mMONy4YeHHBIE 3HaHUS MO (usnke mANg OOBACHEHHA Pa3sHOOOpPa3HBIX
(pU3NUECKUX SIBJICHUI M CBOWCTB BEILECTB;

NPaKTUYECKU HCTIONB30BaTh (PU3MUeCKye 3HaHUS,

OLIEHHBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOH HHGOPMAaLIUH;

HCIOJIb30BaTh NMPHOOPETEHHBIE 3HAHUS M YMEHUS AN peLUeHUs MPaKTUUeCKUX 3amad
MOBCEIHEBHOKU3HM,00eceueHUA0€30MaCHOCTHCOOCTBEHHOMKHU3HH, PALIMOHAIHOT OIIPH
POAONOIB30BAHUANOX PAHBIOKPY KAIOLLEHCPEIBI.

OnuceiBaTh U OOBACHATHL (U3MUYECKHE SBIEHHS W CBOICTBA TeN. CBOWCTBa TIa3oB,
KHOKOCTE M TBEPABIX TN, OJJIEKTPOMATHUTHYK0 MHAYKLMIO, PacCIpOCTpaHEHHE
3NEKTPOMAarHUTHBIX BOJIH, BOJHOBBIE CBOMCTBA CBETAa;, WM3JIyYEHHE U MMOIJIOIIECHUE CBETA
atromoMm; ¢poroaddexr;,

OTJINYaTh TUIOTE3bl OT HAYYHBIX TEOPUH,;

IeNaTh BEIBOJLI HA OCHOBE SKCIIEPHUMEHTANIbHBIX JaHHbIX;

NPHBOJUTH IPUMEPBI, OKA3BIBAIOIINE, YTO: HAOMIONECHHUS ¥ HKCIIEPUMEHT ABJIAIOTCSA
OCHOBOM JJIs1 BLIABIDKEHHS TMIIOTE3 U TEOPUA, NO3BOJIOT NPOBEPUTh HCTUHHOCTD



TEOPETHYECKHUX BBIBOAOB; (PH3UUECKasI TEOPHS JAET BO3MOXKHOCTb OOBSCHATH H3BECTHBIE
ABJICHUS IIPAPOABI X1 HAYUHBIC (l)aKTI:I, NpEACKA3bIBATE €1IC HCU3BCCTHBIC ABJICHUSI,

® [PUBOAUTH IPUMEPHI MPAKTUYECKOI'O HCIIONB30BaHUS (PU3HYECKUX 3HAHMIA: 3aKOHOB
MEXaHUKH, TEPMOAMHAMHUKH H JJEKTPOJUHAMUKM B JHEPreTUKE, pPa3JIMYHBbIX BUIOB
SJIEKTPOMArHUTHBIX HM3JYYEHUH AN Pa3BUTUS PaTUOMTENIEKOMMYHHUKALMM, KBAaHTOBOM
(bu3KKH B CO3MaHNU SIEPHOI SHEPTETHKH, JIA3EPOB;

® BOCNPHMHUMAaTb W Ha OCHOBE TMOJNyYEHHBIX 3HAaHUH CaMOCTOSITENBHO OLIEHHBATH
nHpopManmio, comepxkamyrocss B coobuennssx CMU, HHreprere, Hay4HO-HOMYJISIPHBIX
CTaThbsX.
ITpuMeHAT NOTyYeHHbIE 3HAHUS TS pelleHns (PH3HUECKUX 3a/1a4;
Onpenensats xapakTep $pusnueckoro mpouecca no rpadpuky, radbauue, popmyiie;
H3mepaTh psan GU3NUECKUX BENUYHH, MMPEICTaBIIAs pe3yJbTaThl U3MEPEHUI ¢ y4eToM HX
MOTPELIHOCTEH.

1.2.2. Ilnanupyembie pe3ynbTaTbl  OCBOEHUS 061mmeo0pa3oBaTeNbHOTO
y4debGHoro npeamera B cootserctBur ¢ ®I'OC CITIO u Ha ocHoBe ®T'OC COO

B pamkax mporpamMmbl yueGHOr0O npeaMera 3aKjaabIBalOTCs OCHOBBI 1Jisi JOPMUPOBAHUS U
pasBuTuA y o0yuaromuxcs o0mux kommeTeHuuii B coorserctsun ¢ ®I'OC CIIO



Kog n HanmeHoBaHwme
hopMUpPYEMbIX
KOMMNEeTEHL WA

OKO1 Bbl6upaTb crnocobsl
pelleHnsa 3agay
npoteccnoHanbHo
LeATeIbHOCTU NPUMEHUTENIbHO
K pa3NMYHbIM KOHTEKCTaM

MnaHupyeMble pe3ynbTaTbl 0CBOEHUS y4e6HOro npegmeTa

Ob6uue

B yacTu TpyAoBOro BOCNUTAHWUS:
- TOTOBHOCTb K TPYAY, OCO3HaHUe LLEHHOCTM MacTepcTBa,

Tpygontobue;

rOTOBHOCTb K aKTUBHOIA J1eATeNbHOCTH
TEXHOMOTMYECKON 1  couuanbHOW  HampaBNeHHOCTH,
CMoco6HOCTb NHULMNPOBATD, nnaHupoBaTb n

CaMOCTOATENbHO BbINOJIHATL TAKYH0 [eATeNbHOCTb;

- WHTepec K pasinyHbIM cgepam MpogheccuoHanbHoM
[eATeNbHOCTH,

OBnapgeHune yH/BepcanbHbIMU
no3HaBaTe/IbHbIMU AeACTBUAMMU:

a) 6a30Bble IOrnYecKne JencTBus:

- CaMOCTOATe/NIbHO (DOPMYNMPOBaTh M aKTyanu3npoBaTb
npobseMy, paccMaTpuBaTb ee BCECTOPOHHE;

- yCTaHaB/MBaTb CYLLECTBEHHbIN MPU3HAK UK
OCHOBAHUSA [18 CpaBHeHWs, Knaccupukaymm v
06006LLeHNS;

- OnpefensaTb Lenn AeaTeNbHOCTH, 3aaBaTb napameTpbl

N KPUTEPUUN KX LOCTKEHUS;

- BbIIB/IATb 3aKOHOMEPHOCTU ¥ NPOTUBOPEYns B
paccMaTpuBaeMbIX SBNEHUSX;

- BHOCUTb KOPPEKTUBLI B AeATeIbHOCTb, OLEHUBATb
COOTBETCTBME PE3y/NbTaToB LieNiiM, OLEHWUBATb PUCKK
NOCNeACTBUIA AeATENbHOCTY;

- pa3BuBaTb KpeaTUBHOE MbIl/IeHNe Npu  peLleHnn
YXN3HEHHbIX Npobnem

6) 6a30Bble UccnefoBaTe/ibCKMe AeNCTBUSA:

Yy4YeOHbIMM

- BNageTb HaBblkamMy Y4yeOHO-McCnefoBaTeNIbCKON U
NPOEKTHOW  [eATeNbHOCTW, HaBblKaMy  paspelleHus
npobnewm;

OuncumnnnHapHble (NpegMeTHbIe)

-chopMmnpoBaTb MNPeACTaBNEHNA O POAM U MecTe
(hM3UKM N acCTPOHOMUM B COBPEMEHHOW Hay4HOW
KapTUHE Mupa, 0 CUCTeMOOOpasytoLleid ponn nsnKn
B pasBUTUM  €CTECTBEHHbIX HayK, TeXHUKN "
COBPEMEHHbIX TEXHONOrUA, O BKNage POCCUNCKMX K
3apy0OeXKHbIX YYeHbIX-(DM3NKOB B pasBUTUE HayKW,
MOHUMaHNEe (U3NYECKOl CYLLHOCTM HabnaaemblX
ABMIEHNIA  MMKPOMMpa, Makpomupa W Meramupa,;
MOHWMaHMWe PO/ acTPOHOMUM B  MPAKTUYECKOW
[0eATeNIbHOCTU  YenoBeKa W fAafbHeiweM Hay4Ho-
TeXHWYECKOM pasBUTUN, ponun (hun3mkn B
(hopMMpOBaHUM  Kpyrosopa U  (PYHKLUOHANLHOM
rpaMOTHOCTM YenoBeKa [NA pelleHns NpakTU4ecKux
3ajav;

- chopMmnpoBaTh YMEHUSA peLlaTh pacyeTHble 3ajauu C
SIBHO 3alaHHOI (PU3NYECKO MOAENbID, NCNONb3YS
(h3nyeckme 3aKOHbI U NMPUHLMIBI, HA OCHOBE aHanu3a
yCNoBUA 3aja4n BbIGMpaTh (PU3NYECKYIO MOLENb,
BbIAENATb PU3NYECKME BEIMUYUHBI U POPMYb,
HeobXo4uMble ANS ee peleHuns, NPoBOAUTL pacyeTsl

M OLEeHUBATb PeasibHOCTb NOMYYEHHOrO 3HAYEHMUS
(hM3MYECKOM BENNYNHBI; pellaTb KaYeCTBEHHbIE
3afjaun, BbICTpamBas OrMYeCKN HENPOTMBOPEUNBYHO
LLeNnOYKY paccy>XXAeHWi ¢ ONopoit Ha N3YYeHHble
3aKOHbI, 3aKOHOMEPHOCTU ¥ (PU3NYECKUE ABMEHNS;

- BNafieTb OCHOBOMO/MArakWmMMmn PU3nyeckumm
NOHATUAMMN N BEIMYMHAMU, XapPaKTEPU3YIOLW MU
thusnyeckue npoweccol (CBA3AHHLIMU C
MeXaHWYeCKUM [BMXEHWEM, B3aUMOLENCTBUEM Ten,
MeXaHW4YeCKMMU KonebaHnAMU 1 BOSTHAMW; aTOMHO-
MOJIEKYNIIPHBIM CTPOEHMEM BeLLLeCTBa, Ten0BbIMU



OKO02. Ncnonb3oBaTb
COBpPeMEHHbIe CpeacTBa
noucka, aHanmsa u
NMHTepnpeTaynn nHpopmaruu,

BbIABJ/IATb MPUYNHHO-CNEACTBEHHLIE CBA3N n
aKTyanm3nposaTtb 3apadvy, BblABUTaTb TUMOTE3Y €€
peweHnda, HaxoauTb aprymeHTbl AN4 [A0Ka3aTeNnbCTBa

CBOMX YTBEPX[EHWI, 3afjaBaTb MapameTpbl U KpUTEpUK
peLLeHus;

- aHanM3MpoBaTb MONYYEHHbIE B XOfe PelleHns 3agavu
pe3ynbTaTbl, KPUTUYECKN OLLEHMBATb MX AOCTOBEPHOCTb,
NPOrHO3MpPOBaTb M3MEHEHME B HOBbIX YCNOBUSAX;

- YMeTb MNepeHOCUTb 3HAHUA B MO3HaBaTe/lbHYyl U
NPakTUYecKyr 061acTu XU3HeAeaTeNbHOCTH;

- YMeTb MHTErpupoBaTb 3HAHWUS M3 PasHbIX MPEAMETHbIX
obnacTei,

- BblABMraTb HOBble WAew, npeanaratb OpPUTUHabHbIE
NOAX04bl U peLleHuns;

- CMOCOGHOCTb UX MCMONb30BaHMNA B NO3HaBaTeNbHOM

M COLManbHOM NpaKTuKe

B 06nacTu UeHHOCTM Hay4YHOro No3HaHUA:

- ChopMUPOBAHHOCTbL MMPOBO33PEHNS,
COOTBETCTBYHLLEI0O COBPEMEHHOMY YPOBHIO Pa3BUTUS
HayKu ¥ 00LEeCTBEHHOM NPaKTUKW, OCHOBAHHOIO Ha

npoueccamu; 3N1EKTPUYECKUM N MArHUTHBLIM MONAAMU,
3N1eKTPUYECKMM TOKOM, 3M1eKTPOMarHUTHbIMU
KONebaHUAMU 1 BOJTHAMU; ONTUYECKUMU ABNEHUAMM,
KBaHTOBbIMMW AB/IEHUSAMW, CTPOEHUEM aTtoma u
aTOMHOro a4pa, pagnoakTUBHOCTLIO); BNajeHue
OCHOBOMO/MaralLWwmMmMmm aCTPOHOMUYECKUMM
NOHATUAMMK, MO3BONAOWMNMN XapaKTepn3oBaTth
npoLeccol, NPOUCXOAALLME Ha 3Be3[aX, B 3Be3[HbIX
cucTemax, B MeXranakTU4eckon cpefe; LBVKeHUE
HeGeCHbIX Ten, 3BONOLMIO0 3BE3A U BCeneHHOiR;

- BNafeTb 3aKOHOMEPHOCTAMU, 3aKOHaMMN M TeOpUAMM
(3akoH BcemupHoro taroteHus, I, 11 n 111 3aKoHb!
Hbt0TOHa, 3aKOH COXPaHEHUSA MEXaHWYEeCKO 3HEPTUK,
3aKOH COXPaHEeHUsd Mmnynbca, NPUHLUN
cynepnosnyuun cun, NPUHUMN paBHOMNPaBHOCTH
NHEepUNasIbHbIX CUCTEM OTCYETA; MONEKYNAPHO-
KUHETUYECKYI0 TEOPUIO CTPOEHUS BellecTBa, ra3oBble
3aKOHbl, MepBbliA 3aKOH TEPMOAMHAMUKW; 3aKOH
COXpaHeHNs 3NeKTPUYECKOro 3apsaga, 3akoH KynoHa,
3akoH OMa gna yyacTka uenu, 3akoH Oma An1a nonHom
3N1eKTPUYECKON Lenu, 3aKoH [xxoyns - JleHua, 3aKoH
3N1eKTPOMArHUTHON MHAYKLUUN, 3aKOH COXPaHeHUs
3HEepruu, 3akKoH NPSAMOSIMHENHOr0 pacnpocTpaHeHus
CBETa, 3aKOH OTPaXXeHWA CBETA, 3aKOH NpesiomeHuns
CBETA; 3aKOH COXpPaHeHUs 3Heprun, 3aKOH COXpaHeHUs
NMMNY/bCa, 3aKOH COXPAHEHWS 3MIeKTPUYECKOTO
3apaga, 3aKOH COXpaHeHMs MaccoBOro 4ucna,
noctynatel bopa, 3aKOH pafnoaKTUBHOIMO pacnaja);
YBepeHHOe WCMNo/ib30BaHWe 3aKOHOB U
3aKOHOMEPHOCTEN NMpu aHannse GU3NYECKUX SABNEHWNI
1 npoLeccos

- YMETb YYUTbIBATb FPaHuLbl NPUMEHEHNSA N3YUEHHbIX
(hUn3nNYecKux mMogenei: mMatepuasbHas  TOYKa,
MHepuManbHas CUCTeMa OTCYeTa, WAeanbHbIl ras;
MOJeNu CTPOEeHWUs rasoB, XXUAKOCTEW W TBepAbIX Ten,



M UH(OPMALMOHHbIe
TEXHONOIMMW 415 BbINONHEHNA
3afila4 NpoeccnoHanbHoM
[eATeNIbHOCTH

OKO3.MnaHuposathb U

amanore KynbTyp, CNOCO6CTBYHOLLEr0 OCO3HaHUIO CBOEro
MecTa B MONAVNKYbTYP HOM MUpE;

COBEPLUEHCTBOBAHME  S3bIKOBOM UM UYMTATENbCKOWM
KYyNnbTypbl  KaK CpeAcTBa  B3aMMOAENCTBUA — MeXay
NHOABMU 1N NO3HAHWUA MUPA;

OCO3HaHWe  LEHHOCTM  HayYHON  [eATeNbHOCTH,
rOTOBHOCTb OCYLLEeCTBNATb NPOEKTHYO "
NCCneaoBaTeNbCKYH AeATENbHOCTb MHAMBMAYaNbHO U B
rpynne;

OBnageHue YHMBEpPCaNbHbIMM
no3HaBaTe/IbHbIMU AENCTBUSMU:
B) paboTa c nHopmaLmen:

yyebHbIMU

- Blag€Tb HaBblKaMW NONYy4YeHUA I/IH(*JOpMaLI,I/II/I n3
NCTOYHNKOB pa3HbIX Tnnos, CaMOCTOATENIbHO
OCYLWEeCTBNATbL NOWUCK, aHanuni3, CcucTtematmsaunio "

NHTepnpeTaymio MHHOoPMaLMM pasinyHbIX BULOB U (DOPM
npeacTaBneHus;
- co3faBaTb TEKCTbl B Pas3/iMyHbIX (hopmMaTtax C Y4eToM
HasHayeHMs UHopMayuu W LEeNeBon  ayautopuu,
BbiOMpas ONTMManbHyK (OpMy MpeAcTaBieHUs U
BM3yanmsaunu;

OueHMnBaTb LOCTOBEPHOCTb, NermTUMHOCTb
MH(OopMaLun, ee COOTBETCTBME MPABOBLIM W MOpPasbHO-
3TUYECKUM HOpMaM;

MCNoNb30BaTb  CPeAcTBa  MHMOPMaUMOHHBLIX 1
KOMMYHMKaLMOHHbIX TEXHONOr N B peLeHnm
KOTHUTUBHbIX, KOMMYHWUKaTUBHbIX W OpPraHu3aLMOHHbIX
3afja4y ¢ cobnogeHmem  TpeboBaHWIA  3PrOHOMMUKM,
TEXHUKWU 6e30MacHOCTM, TUTUEHbI, pecypcocbepexeHuns,
NPaBOBbIX W 3TUYECKUX HOPM, HOPM WH(OPMAaLMOHHON
6e30nacHoOCTU;

- BNafileTb HaBbIKaMyn pacro3HaBaHuns v 3awuThbl
NMHopMaUnn, MHPOPMALIMOHHON 6e30NacHOCTH
NINYHOCTH

B 06/1aCTW AyXOBHO-HPABCTBEHHOI0 BOCMUTAHMS:

TOYEYHbI 3NEeKTPUYECKUIA 3apsad, SAepHas Moaenb
aTomMa, HYK/IOHHas Mofe/nb aTOMHOro sgpa npu
pelweHnn nsnyecknx 3agay

- yMeTb (hOpMMpOBaTb COOGCTBEHHYH MNO3MLMIO MO
OTHOLLEHUIO K (hn3n4yecKon NH(popmMaunn,
nony4aemMo M3  pasHbIX  WUCTOYHMKOB, YMEHWIA
MCNoNb30BaTb LUMPOBble TEXHONOrUN NS MOUCKA,

CTPYKTYypVpOBaHus, MHTepnpeTayum "
npeacTaBneHns  y4YeOHOW U HAy4YHO-MONYNAPHOW
nHhOpMaLnMW;  pasBUTME YMEHWA  KPUTWUYECKOro

aHanu3a nony4vaemoii MHpopmalmu

- Bnafeétb OCHOBHbIMW METOAaMWN Hay4YHOro NMOo3HaHWUA,



peann3oBbiBaTb COOGCTBEHHOE
npogeccuoHanbHoe 1
JIMYHOCTHOE pasBMTHeE,
npeanpUHUMATENbCKYHO
[eATeNbHOCTb B
npoteccnoHanbHo cgepe,
MCMNoNMb30BaTb 3HAHUS MO
(hMHaHCOBOW rPamoTHOCTM B
Pa3NINYHbIX XU3HEHHbIX
cUTyaLmax

CHOPMUPOBAHHOCTb
3TUYECKOT0 NoBeLeHus;
- CMOCOGHOCTb OLEHMBaTb CUTyauulo W MNPUHUMATb
OCO3HAHHbIE pELUEHUs,, OPUEHTUPYACb Ha MOpasbHO-
HPaBCTBEHHbIE HOPMbI 1 LIEHHOCTW;

- 0CO3HaHMWe NMYHOI0 BK/aja B MOCTPOEHUe YCTONYMNBOTO
byayLiero;

- OTBETCTBEHHOE OTHOLUEHWE K CBOMM POAMTENAM 1 (MK)
OPYTUM  4fleHaM CeMbM, CO3[aHWI0 CeMbW Ha OCHOBE
OCO3HAHHOTO MPUHATUA LEHHOCTEeN CEeMENWHOMN XWU3HWU B
COOTBETCTBMU C TPaAuLMAMM HapogoB Poccuu;

HPaBCTBEHHOTO CO3HaHuA,

OBnageHne  yHUBepcasbHbIMW  PerynsaTUBHbIMMU
JeNCTBUAMMN:
a camoopraHusayus:

CaMOCTOSITE/IbBHO  OCYLLECTBAATb  MO3HABATE/IbHYHO
[AeATeNbHOCTb,  BbIABAATL  MPO6MEMbI,  CTaBUTb W
thopmynuposatb COGCTBEHHbIE 3agaun B
obpa3oBaTenbHOM [eATEeNbHOCTM 1 YKMN3HEHHbIX
CUTyaumsx;

- CaMOCTOATe/IbHO COCTaBATb N/aH peLleHns npoo6remMbl
C YYeTOM  WMeKLWMNXCA  PecypcoB,  COBCTBEHHbIX
BO3MOXHOCTEN U NPesnoYTeHUN;

- faBaTb OLEHKY HOBbIM CUTyaLusaM,

cnocob6cTeoBatb  (POPMUPOBAHUID U NposiBNeHUIO
WMPOKOW 3pyauumMyM B pasHblX 061acTaX  3HaHWUN,
MOCTOSHHO  MOBbIWATb  CBOM  06pa3oBaTefibHbIA U
KY/IbTYPHbIN YPOBEHb;

6 CaMOKOHTPO/b:

MCMNonb30oBaTb  MNPUEMbl  pedinekcun  Ans
CUTyauun, Bbibopa BEPHOTO peLleHus:;

- YMeTb OLeHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATb
PELLEHUS MO X CHKEHWUIO;

B 3MOLMOHA/IbHbIN  WMHTENNEKT,
CHOPMUPOBAHHOCTb:

BHYTPEHHE MOTMBaUUU” BKKOYalOLLE CTpemsieHne K

OLLEHKM

npegnonararLwmni

NCMONMb3yeMbIMU B (DM3MKE:
KOCBEHHble  M3MepeHuns

BblOMpas  ONTMMaNbHbIA  CNOCO6  M3MEpeHus u
ncnonb3yn N3BECTHbIE MeToAbI OLLEHKM
NOrpeLwHOCTe N3MepPeHNIA, NPOBOAUTL UCCNef0BaHNe
3aBUCUMOCTeW (hM3NYECKNX Be/IMYUH C
MCNONMb30BaHWEM MPAMbIX W3MEPEeHU, O0OBACHATL
MONyYeHHble pe3yNibTaTbl, WUCNONL3YSA (uU3nYeckme
Teopuu, 3aKOHbl W MOHATUA, W [AenaTb BbIBOAbI;
cobnogate npaBuna 6e3omacHoro  Tpyga  npu
NpoBefeHNN UCCNefoBaHWA B pamkKax Yy4yebHOro
aKcnepMMeHTa " yuebHO-uccnesoBaTenbCKo
[eATeNlbHOCTM € WCMO/b30BaHUEM  LUMPOBbLIX
N3MEPUTENbHbLIX  YCTPOWCTB U nabopaTopHOro
060pyaoBaHuns; chOPMMPOBAHHOCTb MPEeACTaBEHUIA O

NPOBOANTL MNpsAMblE U
(hn3nyecknx BENNYNH,

MeToAax MOMYYeHUA HayUHbIX aCTPOHOMMUYECKUX
3HaAHWIA;
oBnafeTb (cthopmmpoBatb npeacTaBieHns)

npasmnamy 3anucu (uUnvecknx ¢Gopmyn penbegHo-
TOYEYHOl cucTeMbl 0603HauyeHwnin J1. bpaina (ans
cnenbiX 1 cnaboBmasawmx obyyatoLmnxcs)
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OKO04.3thdheKTMBHO
B3aMMO/elicTBOBaTb H
paboTaTb B KOM/EKTMBE U
KOMaH/ze

JOCTVKEHUIO uenu 7 ycnexy, OMTUMU3M,
WHULMATUBHOCTb, YMeHWNe [eiiCTBOBaTb, MCXOAA U3 CBOUX
BO3MOXHOCTEMN;

amMnaTtuMM, BK/KOYalOLWen Cnoco6HOCTb MOHUMATb
IMOLMOHaNbHOe COCTOSHWE APYrUX, YYUTbIBATb €ro npu
OCYLLeCTBMIEHUN  KOMMYHMKauuu,  CMOCOBHOCTb K
COYYBCTBUIO U COMEPEXMNBAHUIO;

- COLMabHbIX HaBbIKOB, BKNHOYAKOLLUX CNOCOOHOCTb
BbICTpaMBaTb OTHOLEHUS C APYTUMU NOABMU,
3a60TUTbCA, NPOSABNATL UHTEPEC U pa3peLlaTb
KOH(INKTbI

- TOTOBHOCTb W CMOCOGHOCTL K 06pasoBaHuiO ¢
camopasBuTuo, CaMOCTOATENbHOCTH
camoonpeseneHuto;

-0BNajileHne HaBblkaMy y4ebHO-Uccnef0BaTeIbCKOA,
NPOEKTHOWN 1 counanbHOW LeATeNbHOCTH;

OBnafeHue yHuBepcasbHbIMU KOMMYHUKATUBHbIMU
[eNCTBUAMMN:

6) coBMecTHas [eATe/IbHOCTb:

- NOHMMaTb W UCMONb30BaTb NpenMyLLecTBa KOMaHLHOM
N NHANBWAYaNbHOW paboThl;

NMPUHUMATb  LUEIM  COBMECTHOW  [eATe/IbHOCTH,
OpraHu3oBbliBaTb W KOOPAWHWPOBATbL [eiCTBUA MO ee
[OOCTMXXEHWMIO: COCTaBNATb NaH AelCcTBUiA, pacnpesenaTb
ponM € Y4YeTOM MHEHWI Y4YaCTHUKOB 0O6CYXAaTb
pe3ynbTaTbl COBMECTHOW paboThl;

- KOOpAWMHMPOBaTb M BbINOMHATE PaboTy B YCNOBUAX
peasbHOro,  BUPTya/lbHOr0O M KOMOGWUHUPOBAHHOIO
B3aMMOAENCTBUS;

- OCYLLEeCTBNATb MO3UTMBHOE CTpaTernyeckoe nosefeHne
B Pa3/IMyHbIX CUTyauusax, MNposBAATb TBOPYECTBO W
BOOGpaxeHue, 6blTb UHULMATUBHBIM

OBnafeHne  yHuBepcasbHbIMU perynsTUuBHbIMU
JeNCTBUAMMN:

r) NpUHATNE ceba 1 APYrux NKoaen:

- 0BNnageTb YymeHuamu paboTatb B rpynne c
BbIMO/IHEHWEM  Pa3/IMUHbIX  COLMaNbHbIX  PONei,
nnaHuposatb  paboTy  rpynnmol, paunoHabHO
pacnpefenatb  [LeATe/NIbHOCTb B HECTaHAApPTHbIX
cuTyauuax, aflekBaTHO OLEHMBaTb BKag Kaxaoro u3
YYaCTHMKOB Trpynnbl B peLleHne paccMaTpuBaeMon
npobnemsl
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OK 05. OcyuecTBnatb
YCTHYIO 1 MUCbMEHHYH
KOMMYHMKaLUK Ha
rocyapCTBeHHOM Si3blKe
Poccuiickoin ®epepauynn ¢
y4yeTOM OCOBEHHOCTEN
COLManbHOro N KynbTypPHOro
KOHTEKCTa

OK 07. CopeiicTBoBaTb

- MPUHMMaTb MOTUBbLI U apryMeHTbl APYrux N0gein npu

aHanuse pesynbTaToB AesATeIbHOCTH;

- Mpu3HaBaTb CBOe MpaBO M MpaBO APYyrux nwfer Ha

OLUNGBKMW;

- pa3BuBaTh CNOCOGHOCTb MOHMMATb MUP C NO3MLUN

LPYroro yenoBeka

B 06n1acTn 3CTEeTUYECKOro BOCAMUTAHUSA:

- 3CTeTUYECKOe OTHOLUEHME K MUpY, BK/KOYas 3CTETUKY

Hay4YHOro TBOPYECTBa, NPUCYLLEr0 (hU3NUYECKOI HaykKe;
CNOCOOHOCTb  BOCMPMHMMATb  pas/iyHble  BUAbI

MCKyCCTBa, TpaguuuM n TBOPYECTBO CBOEr0 W ApPYrux

Hapo4oB,  OWYyLWaTb  3MOLMOHaNbHOE  BO3AeliCTBUE

NCKYCCTBa;

- y6eXAeHHOCTb B 3HAYMMOCTU AN  NIMYHOCTU 1

obuiecTBa OTEYECTBEHHOr0 ¥ MMWPOBOr0 WCKYCCTBAa,

3THMYECKUX  KYNbTYPHbIX TPaguuuim M HapOLHOrO

TBOPYECTBA,;

- TOTOBHOCTb K CAaMOBbIP@XEHWIO B PasHbIX Buaax

NCKYCCTBa, CTPeM/IeHNe NpPoABASATL KavyecTBa TBOPUYECKOM

NINYHOCTH;

OBnafeHne yHMBeEpPCasbHbIMU KOMMYHUKATUBHbLIMU

JeNCTBUAMMN:

a) obLeHme:

- OCYLLeCTBNATb KOMMYHMKaLMN BO BCEX Chepax XXWU3HW;

- pacnosHaBaTb HeBepbanbHble CcpeAcTBa  06LEHMS,

NMOHMMaTb 3HA4YeHMe CouMasbHbIX 3HAKOB, pacrno3HaBaTb

NpeanoCbIIKM  KOH(MAUKTHLIX CUTyauuin W cmsaryatb

KOH(/INKTBI;

- pa3BepHYTO M IOFMYHO M3naratb CBOK TOUKY 3PEHUSA

C MCMNONb30BaHNEM A3bIKOBbIX CPeACTB

B 06nactn 3K0N0rn4yeckoro BocnuTaHuA:

YMeTb  pacno3HaBaTb  (PU3NYECKMEe  SABMIEHUSA
(mpouecchbl) M 06BLACHATL UX HAa OCHOBE W3YYeHHbIX
3aKOHOB: paBHOMeEpPHOe 7 paBHOYCKOpPEeHHOE
NPsAMOINHeHOe ABWXEeHMe, CBOOOAHOE NafeHue Ten,
LBVKEHMe no OKpPYXXHOCTH, NHepLums,
B3aMMoOfelcTBMe TeNl, KonebaTenbHOe [ABMKEHWUE,
Pe30HaHC, BO/THOBOE [BUXKEHNE; anhdysung,
OPOYHOBCKOe [BMXEHWE, CTPOEHUE IKUAKOCTEl W
TBEPAbIX TeN, U3MeHeHUe obbema Tesl Mpu HarpeBaHUn
(oxnaxpgeHwnn), TeNnOBOE paBHOBECUe, WCNapeHue,
KOHAeHcauusa, nnasneHne, KpucTaninsaumns, KuneHue,
BNaXHOCTb BO3[yXa, CBS3b CpeAHeli KUHETMYECKOW
3HEpPrum  TEenoBOr0  [BUXKEHUS Monekyn ¢
abCoNTHOM TemnepaTypoi, NOBbILLIEHNE [AaBleHMUs
rasa npy ero HarpeBaHuy B 3aKpbITOM cOCyfe, CBSi3b
Mexay napameTpamm COCTOAHUSA rasa B
n3onpoueccax; 3NeKTpusauma Ten, B3aMMOJencTBuMe
3apsfoB,  HarpeBaHuMe  MPOBOAHMKA  C  TOKOM,
B3aMMofelncTBne MarHuToB, 3NeKTPOMarHmMTHas
WHOYKUWA, AeACTBME MArHUTHOrO NONA Ha NPOBOAHUK
C TOKOM W [BUXYLMIACA 3apsaf, 9N1eKTPOMarHUTHbIe
KonebaHus 7 BOJIHbI, NPSAMOSIMHENHOE
pacnpocTpaHeHue CBeTa, OTpaXKeHWe, MNpPenoM/eHue,
NHTepdepeHUns, AnGpakunsa n nongpusaumns Cceeta,

aucnepcusa  cBeTa;  (POTO3INEKTPUYECKUA  3(PXEKT,
CBETOBOE [aBNneHne, BO3HWKHOBEHWE /UHeiRvaToro
CnekTpa  aToma  BOAOpOJa,  eCTeCTBEHHas W

MCKYCCTBEHHAA PaAnoaKTUBHOCTb
- chopMnpoBaTb YMEHUS TMPUMEHATb MONYyUYEHHbIE
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COXPaHEeHUIO OKpYXKatoLLein
cpelbl, pecypcocbepexxeHuto,
NPUMeHNTbL 3HaHMA 06
N3MEHeHUW KNumara,
NPUHLMNBLI 6epexnnBoro
NpPon3BOACTBA, 3IPNPEKTUBHO
[eicTBOBaTb B Ype3BblYaHbIX
CUTYyaLmnsax

MnKu1L...

C(hOPMUPOBAHHOCTb  3KONOTMYECKON  Ky/bTypbl,
MOHUMaHme BIMSIHNSA CoLManbHO-3KOHOMMYECKUX
NMPOLECCOB Ha COCTOAHWE MPUPOAHOA W COUMaNbHOM

cpefpbl, 0CO3HaHue rno6anbHoOro XapakTepa
3KOMIOrMYECKUX npobnem;

NNaHWpPOBaHME W  OCYLLECTBNeHWe AelicTBUA B
OKpyXalLle cpege Ha OCHOBE  3HaHMS  Uenein
YCTOMUYMBOrO PasBUTKSA Ye/IOBEYECTBE;
aKTUBHOE Henpuatue [eWCTBUA, MNPUHOCALLUX Bpes
OKpYy>KatolLen cpege;

yMeHue MPOrHO3MpoBaTh HebnaronpusATHbIe
3KONOrnyeckKue nocnesCcTBms npeanpuHUMaeMbIX

LeNCTBUIA, NpefoTBpaLLaTh ux;
- pacwupeHue onbiTa [AeATENbHOCTU 3KONOTMYECKON
HanpaBfeHHOCTM Ha OCHOBE 3HaHWUIA MO (hnU3nKe

3HaHMA AN OOBACHEHWS  YCNOBMIA  NpOTeKaHus
(hM3MYeCKUX SBNEHUI B NpuUpode W AN MPUHATUA
NPaKTUYECKNX PELLUEHWNA B NOBCEAHEBHOW YXWU3HW AN
obecneyeHns 6e3omacHOCTM npu  obpauieHunm ¢
ObITOBbIMM npuéopamu " TEXHUYECKNMM
YyCTpOWCTBaMM, COXpaHeHWs 340POBbS M CO6MOAEHNS
HOPM 3KONOTMYeCcKOro MoOBefAeHNA B OKpyXXaroLiein
cpefe; MOHUMaHME HeoOXOAMMOCTM  NPUMEHEHWS
JNOCTUXEHWUN hn3nKn n TEXHONOTni ans
payMoHanbHOro NPUMPOAONONb30BaHNA

i MK ykasbiBatoTca B cooTBeTcTBUM ¢ PTOC CMO peannsyemMoin npodeccum /cneymansHoCcTu
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOT' O TPEMETA

2.1 O0bem yuyeOHOro npeaMeTra U BUAbI yueOHOI padoTbl

Bun yueGHol padoTsl OObeM B
qJacax

O06Bem 00pa3oBaTe/IbHOI MPOrpaMMBbI 108
1.0cHOBHOE coaepxanue 66
BT. Y.
TEOPETHYECKOE 00YUEHUE 52
11abopPaTOPHBIE 3aHATUS 6
KOHTPOJIBHBIE Pa0OTHI 8
2. IIpo¢eccnoHATBHO-OPUEHTHPOBAHHOE COACPKAHUE 40
BT. U..
TEOPETHYECKOE 00YUEHUE 32
nadopaTtopHbie 3aHsTus : Ne 2, 5,6, 7 8
IIpomesxkyTouyHasi aTTecTanms:
1 cemecTp - TeKyas arTecTamnus -
2 cemecTp - tupPpepeHIUPOBaHHBINA 3a4eT 2




2.2. TemaTuU4ecKUi naaH u cogep>xaHue ydebHoro npegmeta OY .08 «Pusnka»

HanmeHoBaHue
pasfefnioB u TeM

1

BeepgeHue.
dunsnkKa n metoibl
HayuHoro
no3HaHuns

Tema 1.1
OcHOBbI
KUHEMATUKKN

Tema 1.2
OCHOBbI AMHAMUKN

CogepxaHune y4ebHOro matepuana, nabopaTopHble 1 NpaKTUYecKne paboTsl,
NHANBULYaNbHbIA NPOEKT

2

1 cemecTp
Cogfep>xaHue yue6HOro matepuana:
®u3nka— (yHAameHTanbHaa Hayka o npupoge. ECTeCTBeHHO-HayYHbli METO[, MO3HaHUSA, ero
BO3MOXHOCTM W rpaHuLibl MPUMEHUMOCTU. DKCNEPUMEHT 1 TEOPUSA B MpOLLecce no3HaHus
npupogbl.MogennpoBaHnepm3nyecKUXaBIeHNnnnpoLeccos.PosibaKcnepMMeHTanTeopum
BrpoLeccenosHaHMANpupoabl. ®nsnyeckasasennynHa. ®n3nyecknesakoHbl.l"paHumLbl
NMPUMEHUMOCTN PU3NYECKNX 3aKOHOB ¥ TeOpui. MpuHLMN cOOTBETCTBUA. [TOHATME O
(hn3nYecKoi KapTnHe Mupa. MorpewHoCTN N3MepeHnii PU3NYECKUX BETUYMH.

Pasgenl.MexaHnka
Cofep>xaHue yyebHOro matepuana:
MpodeccnoHanbHO-0pMEeHTMPOBAHHOE Cofep>KaHue
1.MexaHn4ecKoe ABUXXEHWE U ero
Babl.MaTepnanbHaaTouka.CkansipHbleMBEKTOPHble(hU3NYeCKUEBeNMUYUHbI.OTHOCUTE/IBHOCTbM

exaHuyeckoroasmxeHna.Cucremaorcueta. MNMpuHunn oTHocuTensHocTu Mannnea. TpaekTopus.

MyTb. MNepemelyeHue.

MpoeccroHan bHO-OpYEH T MPOBAHHOE COfepP>KaHme

2.PaBHOMepHOe NPAMOSINHENHOE ABMKEHME.

CKopocCTb. YpaBHeHue aBMxXeHna. MTHOBEHHAA U cpefHAA CKOPOCTU. Y CKOpeHue.
MpAMONNHENnHOe ABUXEHUE C NOCTOSAHHBIM YCKOpPeHUeM. [BUKeHue C MOCTOAHHbIM
yCKOpeHunem cB0o60HOr0 nafeHns. PaBHOMepHOE ABMXXEHWE TOUKM MO OKPYXXHOCTU, YrnoBas
CKOPOCTb. LleHTpocTpemuTenbHoe yckopeHue. KuHemaTtrka abconoTHO TBEPAOro Tena
CopepxaHune yyebHoro marepmana:

MpodeccnoHanbHO-0pMEeHTMPOBAHHOE COLep>KaHue

3.0cHoBHaAa 3agaya gnHamumkun. Cuna. Macca. 3aKOoHbl MexaHUKM HbroToHa. Cunbl B
npupoge. Cuna TAXKECTU N CUNA BCEMUPHOIO TATOTEHUS.

®dopmupyembl
O61em e o6Lne n
npogeccuoHa
4acos
NbHblE
KOMMeTeHLUmnm
3 h 4
62 0KO3
2 OKO05
2/2
12 OKO01
4 OKO02
OKO04
2/4 OKO05
OKO7
2/6
4
2/8

15



Tema 1.3
3aKoHbI coxXpaHeHUsA
B MeXaHunke

Tema 2.1
OcHoBbI
MOJIEKYISIPHO-
KWHETUYeCKOoM
Teopum

Tema 2.2
OCHOBBbI
TepMOANHaAMUNKN

MpodheccnoHanbHO-0pUEH T UPOBAHHOE Cofep>KaHue

4.3aK0OH BCEMWPHOro TAroteHuA. lNepBas KocMuyecKasa CKOPOCTb. [BMXKeHMe nnaHeT u
MasibIx Tesl ConHeyHol cucTembl. Bec. HeBecomocTb. Cuibl ynpyroctu. Cunbl TpeHUS
CopgepxaHue yyebHOro matepuana:

Mmnynec Tena. MIMnynbc cuibl. 3aKOH COXPaHEHUA MMNy/bca PeaKTUBHOE ABUXEHME.

MexaHunyeckasa pabota 1 Mo HOCTb. KnHeTuyeckas aHeprus. MNoteHuuanbHasa sHepruga. 3akoH
COXPaHEHUA MeXaHUYeCKOWN 3HePruu.

Pa6oTa Cu/bl TSXECTU U CU/bl YNPYTOCTMU.

MpuMeHeHNe3aKOHOBCOXPaHeHUS.ICMo1b30BaHNE3aKOHOBMEXaHUKNANSI00bACHEHNALBUKEHWS
HEeOECHBIXTENNAAPA3BUTUA KOCMUYECKNX UCCNEA0BAHWNIA, rpaHULbl MPUMEHUMOCTHI
K/1acCUYecKoM MexaHUKU

Pasgen 2. MonekynapHasa gusnka v TepMognHamMmmnka
CopepxaHune yyebHoro martepuana:
MpoeccnoHanbHO-0pMEH T MPOBAHHOE COfep>KaHue
5.0CHOBHbIE TOJIOXKEHMUSA MOJSIEKYIAPHO-KNHETUYECKOM Teopun. Pasmepbl M Macca
MOJIEKY/T N aTOMOB. BpoyHoBCKOe ABMXeHne. CTpoeHre ra3oobpasHbIX KUAKUX U TBEPAbIX
Ten. VaeanbHblii ras.
MpoheccnoHanbHO-0pMeHTMPOBAHHOE COflep>KaHue
6.[aBneHue rasa. OCHOBHOeYypaBHEHNEMOJIEKYTAPHO-
KMHETMYECKONTeopunrasoB TemnepatypavieenamepeHme. A6COMOTHBIN Hy/b TeMMNepaTypbl.
TepMoanHamMmyecKas LiKana Temnepartypbl. TemnepaTypa 38e34. CKOpPOCTU ABMKEHUSA
MOJIEKY/T N UX N3MEPEHME. Y paBHEHWE COCTOSHNA naeanbHOro rasa. Visonpoueccol 1 nx
rpadukn. "a3oBble 3aKOHbI
MpoheccnoHanbHO-0pMeHTMPOBAHHOE COolep>KaHue
NabopaTopHble paboTbl: 1.M3y4eHNEO[HOr0 U3 N30MPOLLECCOB
CopepxaHue yyebHOro martepuana:
MpoheccnoHanbHo-0pMeH TUPOBAHHOE CoAep>KaHue
7.BHYTpeHHAS aHeprusa. PaboTa n Tennonepegava.
MpodeccnoHanbHO-0pMEHTMPOBAHHOE COep>KaHune
8. KonnyecTBo Tenn0Tbl. Y paBHEHMe Tens0Boro 6anaHca. NMepBoe Havano
TepMOAUHaAMUKN. AfnabaTHbIN npouecc.

2/10

2/12

2/14

20

2/16

2/18

2/20

2/22

2/24

OKO01
OKO02
OKO3
OKO04
OKO5
OKO7
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Tema 2.3
ArperartHble
COCTOSIHUA BeLlecTBa
n ha3oBble
nepexogbl

KoHTponbHasa paboTa

Tema 3.1
OneKTpuyeckoe nosne

Tema3.2
3aKOHbI
MOCTOSAHHOIO TOKa

MpoeccnoHanbHO-0pUEH T MPOBAHHOE COfepXKaHne

9.BTopoe Ha4daso TepMmoguHamMukn. Tennosble gsuratenun. KM/ tennosoro gsuratend.
OxpaHa npupogbl

Copep)xaHue y4yebHOro martepuana:

MpodeccnoHanbHO-0pUEH T UPOBAHHOE COAep>KaHue

FO.VcnapeHne n KoOHAeHcauns. HacblleHHbIV nap v ero CBOMCTBa.

OTHOCWUTeNbHAs BNAXHOCTb Bo3fyxa. [Mpubopbl AN ONpefeneHUs BAAKHOCTU BO3AyXa.
KuneHne. 3aBUCMMOCTbL TemnepaTypbl KAMEHUS OT AaB/IEHUS.

MpodeccnoHan bHO-OPNUEH T MPOBAHHOE COflep>KaHue

11.XapaKTepucTuUKa XUAKOro COCTOSAHMA BeliecTBa. BAMXHUIA nopsagok [MoBEPXHOCTHOe
HaTskeHve. CmaumsaHue. KanunndpHbole ABneHus. XapakTepucTuka TBEPAOro COCTOSHMSA
BellecTBa. KpucTtanninyeckme n amopdHble Tena

MpodeccnoHanbHO-OpNEH TUPOBAHHOE COfepPXKaHme

NabopaTopHble paboTbl: 2. OnpefeneHne BNAXXHOCTN BO3AyXa

Nel «MonekynapHasuvkamnTepMogmHaMmmnKar»

Pa3gen 3.9neKTpognHamunka

CopepXaHue y4ebHOro matepuana:
JNeKTpurYecKme 3apsafbl. ANeMeHTapHbIN 3NeKTPUYECKNiA 3apsaf. 3aKoH cCoXpaHeHus
3apaga. 3akoH KyroHa.

AneKTpuyeckoe nose. HanpsXeHHOCTb 3NEKTPUYECKOro Nons MpuHUKMN cCynepnosnunm
noneii. MpOBOAHMKN B 3N1IEKTPUYECKOM MNone. JN3NeKTPUKM B 3/1eKTPUYECKOM MNoJe.
Monspusayns AN3neKTpuKoB

MoTeHymnan.PasHoCTbNOTEHUMAIOB DKBUMOTEHLUNAIbHbLIENOBEPXHOCTU.CBA3bMEX AYHANPSA
YKEHHOCTLHOMPA3HOCTLIOMOTeHLUNAI0B3IEKTPNUYECKOTONOAA.ONeKTPOEeMKOCTL. KOHAeHCATOPbI.
DHepruasaps>KeHHorokoHgeHcartopa.llpyMeHeHNeKOH4eHCaTOpPoB

Copgep>xaHue yuyebHOro matepunana:
Ycnosusi, HeobxoaMMble A5 BOSHUKHOBEHUS U MOAAEePXXaHUS 3/1EKTPUUECKOro ToKa.
Cwuna ToKa.

2/26

2/28

2/30

2/32

2/34

32

2/36

2/38

2/40

2/42
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Tema 3.3
AneKTpuYecKunii
TOK B Pa3MyHbIX

cpepax

Tema 3.4
MarHutHoe none

Tema 3.5
ONeKTpoMarHuT
Has WHAYKUKS

dneKTpunyeckoe conpotmerieHne. 3akoH Oma fgnd ydactka uenu. [lapannenbHoe wu
nocnejosartesibHoe CoeiMHEHNEe NPOBOLHUNKOB.

Pa6oTa M MOWHOCTbL MOCTOSAHHOIO TOKa. TensoBoe AelcTBME ToKa 3akKoH L>xoyns-
JleHua. IneKTpoABMXYyLaa cuia UCTOYHUKA TOKa 3akoH Oma Ans NOIHOM Lenwu

JlabopaTopHble paboThl:

3. VI3yyeHue 3aKOHOB NOCNeA0BaTe/IbHOro U napaniefisHoro CoeUHeHnn nNpoBOAHNKOB.

4. 3mepeHne 34C 1 BHYTpPeHHEro COMPOTUBIEHUA UCTOYHMKA TOKA

Cogfep>xaHue yye6HOro marepuana:

3NeKTpPUYeCKUn TOK B MeTasfiax, B 3/IeKTponmTax, rasax, B BaKyyMme. ONeKTpO/us.
3akoH3anekTponusadapased.Bnabirasosbixpaspafos. TepMoafieKTpoOHHaaaMuncecns Nnasma.

DNeKTPMYECKNATOKBNONYNPOBOAHUKAX.COGCTBEHHAAMMPUMECHAANPOBOAUMOCTHN.P-N
nepexof. MonynpoBofHMKOBbIE NPUBOpPLI. MpUMeHEHWe NONYNPOBOLHUKOB

Cogep>xaHue yye6HOro matepuana:

BekTop MHAYKUMN MarHUTHOro nons. BanmogelicTBme TOKOB.
CunaAmnepallpumeHeHnecunblAmnepa MarHMTHbIANOTOK [JeiAcTBMEMArHUTHOrONONAHAAB
XYL Miica3apsg,.

MpoheccnoHanbHO-0pMEeHTMPOBAHHOE COLepXKaHme

12.Cunna JopeHua. TMpumeHeHue cunbl JlopeHua. MarHuTHble CBOWCTBa BellecTBa
CoNlHeYHast akTUBHOCTb U eé BANsiHME Ha 3eM/to. MarHuTHble 6ypu

Cogfep>xaHue yuebHOro matepuana:

fBNeHne 3NeKTPOMarHUTHON WHAYKUMW 3aKOH 3/1eKTPOMArHUTHOW WHAYKuMuW. [MpaBuno
NeHua. Buxpesoe 3/IeKTpMUYecKoe nore.

OAC nHAYKUMKN B ABMXYLLMXCA NPOBOAHMKAX. ABMeHNne caMONHAYKUNK. VIHOYKTUBHOCTb.
DHeprus MarHUTHOro Mons Toka. NeKTPOMarHUTHoOe none

2 cemecTp

MpocheccnoHanbHO-0pMEH T MPOBAHHOE COAep>KaHue
JlabopaTopHble paboTbl: 5. V3yyeHune SBNEHNS 3NEKTPOMArHUTHOW UHAYKL NN

2/44

2/46

2/48
2/50

2/52

2/54

2/56

2/58

2/60

2/62

46

2/64
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KoHTponbHasapaboTaNe2 «3nekTpuyeckoe nose. 3aKOHbl MOCTOAHHOIO ToKa. MarHuTHoe none. 3/eKTpoOMarH1uTHas

VHAYKL NS

Tema 4.1
MexaHn4yeckue
KonebaHus u
BOJ/IHbI

Tema 4.2
ONeKTpoMarHuTHble
KonebaHusa 1 BOMHbI

Temab.1
Mpupoga ceeta

Temab.2

Pasnen 4. KonebaHns v BOMHbI
CopepxaHune yyebHoro marepmana:
MapmoHnyeckunekonebaHna.CeobogHblemexaHyecknekonebaHusa.lNMpespaLleHneaHeprm
npukone6aTeNbHOMABUXEHUN.
MaTemaTnyecknii MaaTHUK. MPY>XUHHbIA MasTHUK. BbIHY>XeHHble MeXaHN4YecKue
Kone6aHuA. Pe3oHaHc. lNMonepeyHble U NPOLO/bHbIE BO/HbI. XapaKTEPUCTUKN BOJHbI.
3BYKOBbIe BOJIHbl. Y IbTPa3BYKN ero nNpuMMeHeHue
Copfep>xaHue yyebHOro matepuana:

CB060HbIe 31eKTPOMArHUTHble KosebaHunA. MNMpeBpalleHne sHeprum B KonebaTesibHOM
KOHTYpe .Meprof cBOGOAHbLIX 3NeKTPUYECKMX KonebaHnin. dopmyna ToMCOHa.

3aTyxawoLiue 3fieKTpOMarHnuTHble KosiebaHUA. BbIHY)XAeHHbIe 3NeKTPUYEcKne
Kone6aHus. MNMepemMeHHbIN TOK.
Pe3oHaHCBaneKTpuyeckoiuenn.reHepaTopnepeMmeHHorotoka. TpaHcopmartopsl.f1onyyeHue,
nepefava v pacnpefeneHune 3NeKTPo3IHepruu.

3NeKTPOMarHUTHble  BOMHbl.  CBOWCTBA  3N1EKTPOMArHUTHbLIX BOMH.  OTKPbITbI
Kone6aTtenbHbIA KOHTYpP. OnbIThl . Mepua. N306peTeHue pagmno A.C. MNonoBbIM. [oHATKE
0 paguocsasn. MpuHunn pagnoceasun. NMpuMeHeHne 3NEKTPOMarHUTHbLIX BOJIH.
Pasgen 5.0nTnka

Copfep>xaHue yyebHOro matepuana:

MpodeccnoHanbHO-0pMEeHTMPOBAHHOE Cofep>KaHue
13To4yeyHbIiNCTOUHMKCBeTA.CKOPOCTbpacnpoCcTpaHeHUsiIcBeTa.3aKOHbIOTPaXKEHNANNPEN
omneHusceeta.MpuHumnlrioireHca. ConHeYHble U NYHHble 3aTMeHUsi. TOMHOe OTpaXeHue.
NnH3bL.

MpoeccnoHanbHO-0pMEH T MPOBAHHOE COfep>KaHue
14.MocTpoeHnen3obpakeHUABANH3aX. P OPMYy1aTOHKOUNMH3bI.Y BeM4eHeNnH3bIM naska
KonTuyeckas cuctema. OnTuyeckme npmbopbl. Teneckonsl
MpoeccnoHanbHO-0pMEH T MPOBAHHOE COLep>KaHue
NabopaTopHblepaboTbl:6.0npeseneHe nokasaTens NpesioMaeHNsa cTekna

Copfep>xaHue yyebHOro matepuana:

2/66

10

2/68

2/70

2/72

2/74

2/76

14

2/78

2/80

2/82

OKO01
OKO02
OKO04
OKO5
OKO7

OKO01
OKO02
OKO04
OKO5
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BonHoBble cBOliCTBA
cBeTa

Temab5.3
CneymnanbHas
Teopus
OTHOCMUTE/IbHOCTM

Tema 6.1
KBaHTOBas
ONTUKa

Tema 6.2
dun3nkKa atoma 1
aTOMHOro fgpa

MpoeccnoHanbHO-0pUEH T MPOBAHHOE COAEPXKaHne

15.NHTepepeHumns cBeTa. KorepeHTHOCTb CBETOBbIX fiyyeli. MIHTepepeHLns B TOHKUX
nneHkax. Konbua HbOTOHA. Wcnonb3oBaHMe WHTEPMEPEHUUN B HAyKe WU TEXHUKE.
Ondpakuma ceeta. Aupakuma Ha Wenn B napaniefibHbIX nydax. QugpakyMoHHaa peLueTka.
Monapunsaynsa nonepeyHbix BoSH. Monapusayna ceeta Monapongbl Aucnepcusa ceeta Buabl
n3nyyYeHnin. Bugabl cnektpoB CnekTpbl ncnyckaHua CnekTpbl nornoweHns. CrnekTpanbHbIi
aHanmi. CrnekTpanbHble Kfaccbl 3Be3f YbTpauonetosoe wusnydveHue. KVIHpakpacHoe
n3nyyeHne. PeHTreHoBckme nyunm. X npupoga w ceBoicTBa. LUkana 371eKTPpOMarHUTHbIX
N3Ny4eHunii

NabopaTopHble paboThbl:

7. OnpefeneHne 4AWHbLI CBETOBOM BO/HbI C MOMOLLbIO ANGPPAKLNOHHOWN peLleTKu
KoHTponbHasa pabtoTta Ne3 «KonebaHus v BoHbl. ONTuKa»

[Bv>XeHne co CKoOpocTbio cBeTa. [ocTynaTbl TEOPUM OTHOCUTENIbHOCTU U CNELCTBUA U3 HUX
VIHBapnaHTHOCTb MOAYNSA CKOPOCTM CBeTa B BaKyyme.OHepruanokoa.Cea3b Macchl U 3HEPrUu.
CB060OAHON YacTMLbl. DNEMEHTbI PeNIATUBUCTCKON AUHAMUKM

Pa3sgen 6. KBaHTOBas hunsmka
Cogep>xaHue yyebHoro marepuana:

KBaHTOBas runotesa MNMnaHka. TensoBoe n3nyyeHue. KopnyckynsipHO-BOTHOBOM
ayanusm. ®oToHbl. FnnoTesa ge bpoitns 0 BOMIHOBLIX CBOMCTBAX YacTuL.

[aBneHune ceeta. XumMmnueckoe geicteue ceeta. OnbiThl [1.H. Jlebegesa n H.W.
BaBunoBa.®oTo3heKkT. YpaBHeHne IitHWTelHa 4Nna GoToaddekTa. MprmeHeHne
thoToapgexTa

CopepxXaHue yyebHoro martepmana:

MpodgeccnoHanbHO-0pUEHTUPOBAHHOE coflep>KaHue

16.Pa3BuTne B3rNA40B Ha CTpPOeHMe BewecTtBa. Mofenn CTPOeHUSA aTOMHOro fAgpa.
HApnepHas mogens atoma. OnbITbl 9. Pesepopha. Mopgens atoma Bogopoga no H. bopy.
KBaHTOBble nmocTtynatbl bopa. Jlasepbl. PagMoakTMBHOCTL. 3aKOH pajMoakKTUMBHOrO pacnafja.
PafnoakTnBHbIe NpeBpaLleHns.

2/84

2/86

2/88
2/90

10

2/92

2/94

2/96

OKO01
OKO02
OKO04
OKO5
OKO07
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Crnioco0bl HAGIIOEHHUS H PETHCTPALHH 3aPSKEHHbIX 9acTHL. CTPoeHHe aTOMHOrO SApPA. 2/98
JlebekT mMacchl, SHEprus CBsA3U U YCTONYMBOCTD aTOMHBIX sifiep. SnepHbie peakuun. SnepHas
SHEPreTHKA. JHEepreTHIeCKUiBbIX o iepHbIX peakLuii. UckyccTBeHHasipaaoakTHBHOCTD. Jlene
HueTspxenpixsiaep. LlennassinepHaspeakuys. Y npasnsemasnensasgpeakuys. AnepHpiiipeakrop. T
€pMOSIIEPHBI  CHHTe3. OJHeprua 3Be3fl. llonyueHuwe pagHOAKTHUBHBIX H30TOMOB H
UXTMpUMeHeHHe. brooruueckoeneicTBuepaoak THBHBIX M3y 4€HUI. DJIeMEHTapHbIE YaCTHLIbI
KontponbHas pabora Ne 4 «KpanTosas pusuka» 2/100
Pasnen 7.Ctpoenne Beenennoi 8 OKO1
Tema 7.1 Conepxanune y4eGHOro MaTepHaJia: 2/102 OKO02
Crpoenue ConHeuHas CHCTEMA: TIAHETH M MaJible Tena, cucteMa 3emisi—JlyHa OKO03
CoJHEYHOI CUCTEMBI OK04
Tema 7.2 Coaepkanue yueGHOro MaTepuasa: 2/104 OKO05
IBONIOLUA Ctpoenne u ’Bomonus Coanua u 38é3n. Knaccudukaiya 38€34. 3BE3nbl U UCTOYHHKH HX| OKo07
Bcenennoit bHepruu. I'anakTuka.
CoBpeMeHHbIe MPeICTABJICHHS 0 CTPOCHHH H 3BoMIoLHH Beenennoi 2/106
IIpomexxkyrounas arrecrauus: auddepeHIpoBaHHbIH 3a4eT 2/108
Bcero: 108
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3. YCJIOBHA PEA/INBAIIMA ITPOI'PAMMBI YYEBHOI'O ITIPEAMETA

3.1. TpeGoBanHA K MHHHMAJIBHOMY MATEPHAJIBLHO-TEXHHIECKOMY 00ecneueHHI0

Peamm3arusa nporpaMmbl yaeGHoro npeamera tpeOyer Hamuums yueOHOro kabuHera Gpu3mKu.
Ob6opynoBanne yue6HOro kabuHeTa:

Iudposas nabopatopust no GpuUUKe NI YIUTEIS,
Iudposas naGoparopus no GusnKe A9 yISHHKA,
Becpl TeXHHYECKHE C pa3HOBECAMH,
KommiexT nist 1a6opaTopHOro npakTHKyMa 1o ONTHKE;
KommiexT niist 1abopaTopHOro npakTHKyMa 1o MeXaHHKE;,
. Kommnexr mns nmabGoparopHoro NpaKTHKyMa 1O
MOJIEKYJISIPHOH (PU3UKE H TEPMONUHAMHKHY,
7. Kommnext mns  nabopaTopHOro NPAKTHKYMAa MO
SJIEKTPUYIECTBY (C Tr€HEPaTOPOM),
8. KomruiexT nis usy4eHHs BO30OHOBISIEMBIX HMCTOYHHKOB SHEPrHH (COJNIHEYHOM, BETPOBOM
3Hepruu, 6Uo-, MEXaHHYECKOH H TEPMOIJIEKTPHUECKOIN SHEPreTHKH),
9. Amnepmerp nabopaTOPHBIi,
10. Bonbr™eTp nabopaTopHBbIii,
11. Konopumerp ¢ HabopoM KaJOpHUMETPUIECKHX TEI,
12. Tepmometp nabopaTOpPHBIii;
13. KoMruiekT st U3y4eHUss OCHOB MEXaHUKH, THEBMATHKHA W BO30OHOBJIIEMBIX HCTOUHHKOB
SHEPruy,
14. Bapomerp-aHepoun,
15. biok nuTaHus peryaupyemsiii;
16. Beb-xamepa Ha MOJBMKHOM IITATHUBE,
17. Bupeoxamepa st pabOThI C ONTHUECKUMHU NPHOOpamu;
18. T'enepatop 3BYKOBOM;
19. Turpomerp (mcuxpomerp);
20. I'py3 HabOopHBIH;
2]1. JluHaMOMeTp AEMOHCTPALIMOHHBIH;
22. Kowmmekt NOCYIbI JEMOHCTPALIMOHHON ¢
MNPUHAAJICXKHOCTAMU,
23. MaHoMeTp KUAKOCTHOH I€MOHCTPALMOHHBIIT,
24. Metp AeMOHCTPaLMOHHBI,
25. MHuKpOCKOI AEMOHCTPAaLIMOHHBIH;
26. Hacoc BakyymHBbIi KOMOBCKOTO;
27. CToauk nmogbeMHbIH;
28. IlTatuB NeMOHCTPALUOHHBII (HU3NUECKHIT;
29. DNEeKTPOIUIUTKA,
30. Habop neMOHCTpaLMOHHBII 10 MEXaHUYECKUM SIBJICHUSIM;
31. Habop neMOHCTpaLMOHHBIH MO TUHAMUKE BPALIATEIbHOTO JIBHXKCHHS,
32. Habop neMOHCTPaLMOHHBII N0 MEXaHUUECKHM KoJieOaHusM;
33. Habop neMOHCTpaLMOHHBIH BOJHOBBIX SIBJICHHIA,
34. Benepko Apxumena,
35. Masarauk Makcsenna,
36. HabGop Ten paBHOro 00beMa,
37. Habop Ten paBHOIT MacChl;
38. IIpubop nnsi AeMOHCTpaLUH aTMOC(HEPHOTO NaBJICHHUS;
39. Ilpu3ma, HaAKNOHAIOLIAACA C OTBECOM,;

AN e
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40.
4]1.
42.
43.
44.
45.
46.

Ppryar I€eMOHCTpaLMOHHBII,

Cocynsl coobaroiuecs;

CrakaH OTJIMBHOH JIEMOHCTPALMOHHBIIT,

Tpy6ka HeroToHa,

IMap ITackans,

Habop meMOHCTpalMOHHBII [0 MOJIEKYJIIPHOH (PH3MKE U TETUIOBBIM SBJICHUSIM;
HaOop IeMOHCTpaIMOHHBIH MO ra30BbIM 3aKOHAM,

47. Habop xanuuisipos;

48. TpyOka [y AEMOHCTPALMK KOHBEKIMH B KH/IKOCTH;

49. 1TunMHApPBI CBUHLIOBBIE CO CTPYTOM,

50. IMap ¢ xonbLOM,

51. BbICOKOBOJIBTHBIA UCTOYHHK;

52. T'eneparop Ban-ne-I'paada,;

53. Jlosumerp;

54. KaMepTOHBI Ha PE30HAHCHBIX SIIIIUKAX,

55. Kommnekt ipubopoB u MPUHAJICKHOCTEH A
JE€MOHCTpPALUU CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH,

56. Kommnekt ipubopoB UL U3y4YEHUs IIPUHLUIIOB

paxuonpueMa U panuonepenay;

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.

KoMruiekt npoBosoB;

Maruut ayroobpasHblii;

MarsuTt rojaocoBON AEMOHCTPALMOHHBIIA,

MaiuuHa 31exTpodopHas;

MasATHUK 3JIEKTPOCTATUYECKHH,

Habop no u3yueHno MarHUTHOTO HoJs 3eMiy;

Habop  neMOHCTpaLMOHHBIH MO MAarHATHOMY TIOJIIO KOJIbLIEBBIX TOKOB,
Habop meMOHCTpalOHHBIi O NOJYNPOBOAHUKAM,

Habop meMOHCTpaIOHHbIi 1O MOCTOSHHOMY TOKY,

Habop meMOHCTpaIOHHbI MO 3JIEKTPHUECKOMY TOKY B BaKyyMe;,
Habop meMOHCTpaIOHHbI# MO 3JIEKTPOAHHAMUKE,

Habop mnst neMOHCTpanii MarHUTHBIX MOJEii;

Habop ms neMoHCTpanym SJMEKTPHUECKHX MOJIEH;
Tpanchopmarop yueOHblif;

Ilamouka CTEeKIAHHAS,

ITanouka 300HHTOBAS,

ITpubop JleHua;

Crpenku MarHUTHBIE HA IITATHBAX,

CynraH 3J€KTpOCTaTUYECKHIT,

ITaTuBsbl H30MMpYIOLIHKE;

OneKTpoMarHuT pa3OopHbIii;

Ha6op meMOHCTpallMOHHBI 10 r€OMETPHYECKOH ONTHKE;

Ha6op meMOHCTpallOHHBI# 10 BOJIHOBOH ONTHKE,

CrniexkTpockon ABYXTpYyOHBIH,

Ha6op criexTpaibHbIX TPyOOK C HCTOYHUKOM IMUTaHHS,
VYcraHoBka juisa usydenuns porordpdexra,

Hab6op nemoucTpauoHHbiii o noctosiHHo# [LiaHka;

Kommnekr HADSIAHBIX ~ MOCOOHIA Iis  MOCTOSTHHOTO

HCTIOJIb30BaHHS,

85.
86.

KomrutexT noprpetos juist opopmiieHus kabuHera;
KommiekT feMOHCTpaiMOHHbIX y4eOHbIX TaOmmL.
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3.2. Undopmanuonnoe odecneveHne peaTn3anii NporpaMmsl
OcHOBHBIE HCTOYHHKH:

1. Msxumes, I'. ., Byxosues, b. b., Corckuii, H. H. / Iox pen. ITapdenrtbesoit H.A.
®usuxa. Yuebuuk aisa 10 k1. — M.: U3parenscrBo «IIpocBeutenne», 2019. — 416¢.

2. Msxuwes, I'. S, Byxosues, b. b., Yapyrun, B.M. / ITox pen. ITapdpenrtoesoit H A. ®usuka.
VueOnuk g5 11 k. — M.: Uznarenscto «IIpocBetneHue», 2019. — 399c¢.

JOnOJIHUTEIbHbIE HCTOYHHKH !

3. mwurpuesa, B. ®. ®usuka 1 npodeccuii ¥ CHeHHaIbHOCTEH TEXHUYECKOronpodus:
yueOHUK 71 0Opa30BaTebHBIX YUPEKACHHI HAYaJIbHOTO M CpeaHEeronpodecCHOHaILHOrO
obpaszoBanust / B. D JimuTpHeBa. - 2-¢ u3a., crep. -
M. UznatenbckuiineHTp« Akagemusn»,2019. -448c¢.

Ilepeyens HuTepHET-peCypCoB:

1. EnunaskomnekuusauudpoBbixo0pasoBaTenbHbIXpecypcoB.—Pexumaoctyna:hitp://school-
collection.edu.ru/catalog/pupil/? subject=30(maraobpamenus:29.08.2022),

2. KM-mxkona. — Pexxum pocryna: http://www.km-school ru/(nara o6pawenns:29.08.2022),
3. OrxpblTastusuxa.—

Pexxumpocryma:http://www.physics.ru/courses/op25part2/design/index . htm
(mataobpamenus:29.08.2022);,

4. IInarpopma SKnacc - Pexum gmocryma:  hitp://www. yaklass.ru

/(mataoGpamenus:29.08.2022);

5. Poccuiickas JIIEKTPOHHAsS IIKOJIA - Pexum mocryna:

http://www.resh.edu.ru/(nataobpamenus:29.08.2022);

6. Dmsukaru. - Pexum gocryma:  http://www fizika.ru (mata
obpamenns:29.08.2022),

7. OUIIM (BIIP 11 «macc) - Pexum gocryma:  http://www.fipi.ru

/(mataobpatmenus;29.08.2022);
OnextponHblityyeOHUK-Pexumpoctyna:http://www.physbook.ru/(naraobparmenus:29.08.2022).


http://www.km-school
http://www.physi
http://www
http://www.resh.%d0%b5%d0%b1%d0%b8.%d0%b3%d0%b8/(%d0%b4%d0%b0%d1%82%d0%b0%d0%be%d0%b1%d1%80%d0%b0%d1%89%d0%b5%d0%bd%d0%b8%d1%8f:29.08.2022
http://www.fizika.ru
http://www.fipi.ru
http://www.physbook.ru/(%d0%b4a%d1%82ao%d0%b1pa%d1%89e%d0%bd%d0%b8%d1%8f:29.08.2022

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O

IMPEIMETA

Koa u HanumeHoBaHHe

DopMHUpYeMbBIX
KOMIIeTEeHL Ui

Paznen/Tema

THun oLeHOYHBIX
MeponpusTHH

OKO1.Bri6upatscriocodst
peleHus 3anay
npodeccruoHaIbHON
OesTeNbHOCTH
IPUMEHUTEIBHO K
pa3IUuHBIM KOHTEKCTaM

Pazmenl.Tems1l.1.,1.2, 1.3

Pasmen2.Tembr 2.1.,2.2., 2.3.

Pazpen3. Temni3.1.,.3.2.,3.3.,
3.4.35.
Pazpend. Temni4.1.,4.2.

PazgenS. Tembr 5.1.,5.2., 5.3,

Pazgen6.Temni6.1.,6.2.
Paspen 7. Temn1 7.1, 7.2

OK 02. Hcnonb30BaTh
COBpEeMEHHBIE CPELICTBA
TIOKCKa, aHAJIN3a U
MHTEepIIpeTalru
uH(popMarmu u
nH(pOpMaLUOHHBIE
TEXHOJIOTUY IS
BBIMIOJTHEHYS 3a1a4

Pazgenl.Temnrl.1.,1.2, 1.3

Pazgen2.Temsr 2.1.,2.2., 2.3.

Pa3zmen3. Temn13.1.,3.2.,3.3,,
34.35.
Paznend. Temni4.1.,4.2.

PaznenS.Temsr 5.1.,5.2.,5.3.

Pazmen 6. Temn1 6.1., 6.2.
Pazmen 7. Temn1 7.1, 7.2

npodeccroHaIbHOM

IeATEeIbHOCTU

OK 03. ImanupoBats u Paszpenl. Temnil.1.,1.2,1.3
peann30BbIBATH Paznen2.Tems1 2.1.,2.2.,2.3.
coOCTBEHHOE Paznen3. Temp13.1.,3.2.,3.3.,

npo¢eCCHOHAIILHOE U
JIMYHOCTHOE Pa3BUTHE,
IPEANPHUHUAMATENBCKYIO
IesTeIbHOCTD B
npodeCcCOHATBHON
cdepe, UCIOIB30BATh
3HaHMA N0 (PUHAHCOBOM
TPaMOTHOCTH B
Pa3sINMYHLIX Y)KU3HCHHBIX
CUTYaIUSIX

34.35.
Pazmen 7. Temb1 7.1, 7.2

OK 04. 3¢ pexruBHO
B3aMMOJICHCTBOBATD U
paboTaTh B KOJJICKTHBE H
KOMaHJIE

Pazpenl.Temsil.1.,1.2, 1.3

Pazpmen2.Temn1 2.1.,2.2., 2.3,

Pasnen3. Temn13.1.,3.2.,3.3,,
34.35.
Pasnend . Temni4d.1..4.2.

PasmenS. Temsr 5.1.,52.,5.3.

Pa3nen6. Temni6.1.,6.2.
Paspen 7. Temp1 7.1, 7.2

OK 05. OcymecTBnaTb
YCTHYIO M IACBMEHHYIO
KOMMYHHUKALAIO HA
rOCyIapCTBEHHOM SI3bIKE

Pazpenl. Temni1.1.,1.2, 1.3

Paspen2. Tems1 2.1.,22.,2.3.

Pazpen3. Temm3.1.,3.2.,3.3,
3.4.35.

YCTHBII ONpOC;
DpOoHTaNBHBIN ONPOC;
O1ieHka KOHTPOJIBHBIX padoT;
HaOJr0IeHNE 3aX0I0M

BBINOJIHEHUS! TAOOPATOPHBIX
pabor;

OLICHKA BBINTOJIHCHHUA

nabopaTopHbIx paboT;

OIIeHKAa MPAaKTUIECKUX pabor

(perieHus: Ka4E€CTBEHHBIX,
pacyeTHBIX 3371a4),

OIIeHKa TE€CTOBBIX 3a/IaHHM;
HaOMOZICHUE 3aX0A0M

BBINOJHEHHS] MHJIUBUIYaJIbHBIX
MPOEKTOB Y OLI€HKA BBIOTHEHHBIX
MPOEKTOB;

OLICHKA BBINTOJHCHHUA

JOMALITHUX CaMOCTOSITENbHBIX
pabor;

HabroeHne U OIEHKa

peLIeHus Keic-3a1ay,
- HaOmoAeHue U OLIEHKA JEJIOBOM
UTPBI,

JuddepeHrpoBaHHBI 3aueT
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Poccuiickoit @enepanuu ¢
y4eToM 0coOeHHOCTE M
COI[MAJIBHOTO U
KYJIbTYPHOT'O KOHTEKCTa

Paznend Temni4.1..4.2.

PazpensS. Tembr 5.1.,5.2.,5.3.

Paznen6.Temn16.1.,6.2.
Paznen7. Temb1 7.1, 7.2

OK 07. ConeiicTBoBaTh
COXPaHEHHIO
OKPY>KaIOIIen cpenbl,
pecypcocbepexeHuro,
TIPUMEHSTh 3HAHUS O
OM3MEHEHUH KJIIMMATA,
IPUHLIUIEL OEPEKITUBOrO

Pazmenl. Temw1l.1.,1.2, 1.3

Pazpen2.Tempr 2.1..2.2.,2.3.

Pazpen3. Temni3.1.,3.2..3.3.,
34.35.

Paznend Temni4.1..4.2.
Paznen6.Temn16.1.,6.2.
Pazmen7. Temb1 7.1, 7.2

IIPON3BOJICTBA,
3¢ PeKTUBHO
IENCTBOBATD B
Ype3BbIYANHBIX

CUTyalusax
IIK ...
S. IPUMEPHBIE TEMbI HHAUBUAYAJIBHBIX ITPOEKTOB
1. Anekcanap I'puropseBuua CrosieTOB — pyCCKHii (PHUIUK.
2. Anexcangp Cremanosu4 l1lonoB — pycckuii y4eHsIl, H300peTaTens paauo.
3. AnsTepHaTHUBHAsI SHEPreTHKA.
4. AxycTH4eckye CBOMCTBa MOJYIPOBOIHUKOB.
5. Augpe Mapu AmMnep — OCHOBOIIOJIOXKHHK SJIEKTPOANHAMHUKH.
6. ACHHXPOHHBII IBUTrATENb.
7. Actepounsl.
8. AcTtpoHOMMS HAIUX OHEH.
9. ArtomHas ¢msuka. U3oTonsl. [IpuMeHeHNe paaiOaKTHBHBIX U30TOMOB.

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

BeckoHTaKkTHBIE METOABI KOHTPOJIS TEMIIEPATYPHI.
BurnionspHeie TPaH3UCTOPHI.

Bopuc Cemenosuu AAxobu — ¢usuk u nusodperarens.
Benuuaiimmme oTKpbhITUA PU3MKHA.

Buapl s1eKTpHYECKUX Pa3psiZioB. DJIEKTPUYECKHE pa3psiabl HA CIIy>KOe
YeJioBeKa.

BnusHue nedekToB Ha pusnueckrie CBONCTBA KPUCTAJUIOB.
BcenenHnas u TeMHast MaTepus.

I'amuneo I'anuneit — OCHOBaTeNh TOYHOIO €CTECTBO3HAHMSA.
TI'onorpadusa u ee npumenenue.

JABrokeHue Tesa nepeMeHHON MacChI.

JAudpakinisi B HaLeil >KU3HA.

Kunkue KpUCTAIIBL

3akonbl Kupxroda mis smexrpudeckoii Hernu.

3aKOHBI COXpAaHEHHSA B MEXaHHKE.

3HadeHune oTKpeITHI [ ammnest.

’nK YKas3blBaloTca B cootseTcTenm ¢ ®TOC CIMO peannsyemoii npodeccum /cneumanbHOCTH
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25.

26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

71.
72.
73.

Hrops BacunbeBuu KypuaroB — ¢$HU3MK, OpraHn3arop aTrOMHOI HayKd U
TEXHHUKH.

Hcaak HproTOH — co3maresib KJIacCUIeCcKon (pru3uKu.

Hcnonp3oBaHue 3JIEKTPOSHEPTHH B TPAHCIIOPTE.

Knaccndukaims n xapakTEpUCTUKU 3JIE€MEHTAaPHBIX YaCTULI.
KoHcTpyKLIMOHHas MPOYHOCTE MaTeEpUalla U €€ CBA3b CO CTPYKTYPOIL.
KoHcTpykuus n Buabl g1a3epos.

KpuosnekTpoHuka (MUKPOSJIEKTPOHUKA U XOJION).

JlazepHbie TEXHOJIOTUU U UX UCHOJIB30BAHUE.

Jleonapao na Bunuu — y4eHsIl u uzobperarens.

MaraurHbie u3MepeHust (IIPUHIIANEI TOCTPOEHU TPUOOPOB, CIIOCOOB H3MEPEHUS
MAarHUTHOT'O MOTOKA, MArHUTHON WHIYKITHUM).

Maiikn ®@apaneit — co3garenb YIeHUs 00 SIIEKTPOMAarHUTHOM MOJIE.
Maxkc I1naHk.

MeTtoa MedeHBIX aTOMOB.

MeToasl HAONMIOACHMS U PETUCTPALIUN PAAUOAKTUBHBIX U3y Y€HUM U 9aCTHII.
Metoap! onpeneneHus INIOTHOCTH.

Muxann BacuimbeBud JIOMOHOCOB — Y9€HBIN 3HIOUKIJIONIECTUACT.

Moxaemm atoma. OnbeiT Pesepdopaa.

Moseky IsipHO-KMHETHYECKasi TEOPHs HACATIBHBIX ra30B.

MonHus — ra3oBblii paspsig B NPUPOIHEIX YCIOBUAX.

HanoTexHOIOTHST — MEXKIUCIUIUTAHAPHAA o0nacTes GpyHIaMEeHTAILHOM H
OpUKIIag-HOM HAYKU U TEXHUKMU.

Hwukona Tecma: skn3Hb 1 HEOOBIYAaMHBIE OTKPBITHS.

Huxonait KonepHuk — co3aarend reIMOLEHTPHYECKON CHCTEMBI MHUpA.
Hunec Bop — oauH U3 co3zareneii coBpeMeHHON ¢Gusuku.
Hyxneocuures B0 BeenenHon.

O6bsicuenne HOTOCHHTE3A C TOYKH 3peHHA (PU3HKH.

Onrrueckue ABJICHUS B MPHPOIE.

OTKphITHE U IPUMEHEHHE BBICOKOTEMIIEPATYPHON CBEPXIIPOBOIUMOCTH.
IlepemMeHHBIH 3IEKTPUYECKUH TOK M €O MIPUMEHECHHUE.

IInasma — 4gerBepTOE€ COCTOSIHHE BELIECTBA.

IInanersr COTHEYHOM CHCTEMBI.

IlonynpoBoaHUKOBBIE JATYHKH TEMIIEPATYPHI.

IIpumMenenue >kuaKux KpUCTAJUIOB B IMIPOMBILIIEHHOCTH.

IIpumenenue sanepHbIX pEaKTOPOB.

IIpuponma ¢peppomarserusma.

IIpoOieMbI 5KOIOTHM, CBSI3aHHBIE C HUCMOJIB30BAHUEM TEIUIOBBIX MAIIIHH.
IIpousBoacTBO, nepeaada U UCHOJIB30BAHUE 3JICKTPOSHEPIHH.
IIpoucxoxnenne CoOMHEIHON CHCTEMEL.

IIse3onnexrpudeckuii 3deKkT ero npuMeHeHne.

PassutHe cpeacTts CBA3U U paauo.

PeakTuBHBIE ABUTATENHA U OCHOBHI paOOTHI TETLIOBOI MALIIHHEBL.
PenukToBOe nsnyueHme.

Pentrenosckue nyuu. Uctopus otkpeitus. I ppumenenue.

Posknenue u 3pomronyst 38€340.

Ponp K. 3. 1luonkoBCKOro B pa3sBUTHH KOCMOHABTHUKMH.

CBeT — 31eKTpoMarHuTHasi BOJIHA.

Cepreii I1aBnosuu Kopones — KOHCTPYKTOP M OPraHu3aTop Npou3BOACTBA
PAKETHO-KOCMHYECKON TEXHUKH.

Cunbl TpeHUs.

CoBpeMeHHasl CITy THUKOBasi CBA3b.

CoBpemMmeHnHas ¢pusndeckass KapTuHa MUpa.
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74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.

CoBpeMeHHbIE CpelCTBa CBS3H.

ConHIle — MCTOYHHK >KU3HU HA 3eMIIe.
Tpancdopmaropsr.

VneTpassyk (mojydeHHe, CBOMCTBA, IPHMEHEHUE).
YnpapisieMbIi TEPMOSIIEPHBINA CUHTES.
YckopuTenu 3apspKeHHBIX YaCTHILL.

Pusuka U My3bIKa.

dusuueckue CBOCTBA arMocdepsl.
PDOTOPNIEMEHTHI.

dDorordpdext. [IpumeHenne sBiienns dorosdpdexra.

Xanc Kpucrtman Opcress — OCHOBOMOJIOKHHK 3JIEKTPOMArHeTH3Ma.

YepHble OBIPEL.

IMTkana 31eKTPOMarHUTHHIX BOJIH.

DOKOJIOruuecKue NpoOIeMbI 1 BO3MOYKHBIE Iy TU UX PEIISHHSL.
OJIEeKTPOHHAsA IMPOBOIUMOCTE METAUIOB. CBEPXIPOBOIUMOCTb.
Omunuit XpucruaHosua JleHy — pycckuii GU3HK.
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