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1. OBLUAA XAPAKTEPI/ICTI/IKAUPAEOLIEVI MNMPOIrPAMMBI
OBLWEOBPA3OBATE/IbHOM ANCUUTIJIVHbI

«Pusnka»

1.1. MecTo gucumnnanHbl B CTPYKTYpe 06pa3oBaTe/ibHOW nporpamMmbl CMO:
O6LLieobpa3oBaTensHas aucumnanHa «DU3NKa» ABNAeTCA 06513aTeNbHON 4acTblo
06LLie06pa3oBaTeNLHONO LMKNa 06pa3oBaTe/bHOM MporpaMmbl B cooTBeTCTBUMM ¢ ®FOC CMO no
cneupmansHocTn 40.02.01 MpaBo 1 opraHmn3aums coLmanbHOro obecrneyeHus.

1.2. Lenn v nnaHvpyemble pe3ynibTaTbl 0CBOEHUS AUCLUNINHDI:

1.2.1. Uenu gucumnnuHebl

CogepxxaHne nporpamMmmbl 06LL,e06pa3oBaTeNbHON ANCLUNANHLI «PU3MKa» HanpaBieHo Ha
[OCTWXKEHMe Pe3ynbTaToOB ee WU3y4YeHUs B COOTBETCTBMM C TpeboBaHuAMu PIOC COO c y4yeToMm
npoceccroHanbHoi HanpasneHHocT @FOC CMNO no cneymnansHocTy 40.02.01 Mpaso v opraHu3ayus
coLuanbHOro obecrneyeHus.

CogepxaHue mnporpammbl  06LL4e06pa3oBaTeNbHOM  AUCUMNANHBI PU3MKa HanpaBneHO Ha
[OCTVKEHVE CNefytoLMX Lienei:

(hopMMpoBaHMe Yy O00yyaloLMXCA YBEPEHHOCTM B LIEHHOCTM 06pa3oBaHWs, 3Ha4YUMOCTU
(hM3MYECKNX 3HaHWIA NS COBPEMEHHOrO KBaNWU(MLMpOBaHHOrOCMELManmncTa Npy ocyLLeCTBAEHNN ero
npogeccnoHanbHOM feATeNbHOCTY;

- (hopMupoBaHne eCTeCTBEHHO-Hay4YHON rPamMoTHOCTU;

- 0BNafieHve cneummuYecKoin cucTeMoii U3NYeCKMX NOHATUIA, TEPMUHONOTMEN N CUMBONVKOIA;

- OCBOEHMWEe OCHOBHbIX (HU3NYECKNX TEOPWiA, 3aKOHOB, 3aKOHOMEPHOCTEN;

- 0BNafieHNe OCHOBHLIMU METOAaMV Hay4YHOro MosHaHua Mpupogabl, UCMONb3yeMbIMU B (IU3NKe
(HabnofieHve, onucaHue, N3MepeHune, BbIBVKEHNE TUMOTE3, NPOBEAEHME IKCNEPUMEHTA);

- 0BNafieHNe YyMeHWAMU 06pabaTbiBaTb [JaHHble 3KCMEPUMEHTa, OOBACHATL MOMyYeHHble
pe3ynbTaThl, YCTaHaBMMBATb 3aBUCUMOCTU MEXAY (U3NYECKUMU BenWYuMHaMu B HabnofaeMom
ABMIEHUW, flenaTb BbIBO/bI;

- opmMMpoBaHMe YMeHNS peLuaTh (ur3nyeckme 3aaun pasHblX YPOBHEN CNOXHOCTY;

- pasBUTMe MO3HaBaTeNbHbIX WHTEPECOB, WHTENNEKTYyalbHbIX W TBOPYECKMX CMOCOBHOCTEN B
npouecce NpUOBPETEHUS 3HAHWA C WCMONb30BAHWMEM Pa3/IMUHLIX WCTOYHWKOB WHGOpMaLun 1
COBPEMEHHBIX  MHAOPMALMOHHBIX  TEXHONOTWA;  yMeHWiA  thopMynupoBaTb U 0BOCHOBbIBATH
COGCTBEHHYIO MO3ULMIO MO OTHOLLEHWIO K (IM3NYecKoi MHG(OopMauun, noay4aemoin W3 pasHbIX
NCTOYHWKOB;

- BOCMMTaHWe YyBCTBa rOPLOCTY 32 POCCUIACKYHO (IU3NYECKYHO HayKy.

OcBoeHwe Kypca y4ebHON AncLunanHbl «PU3nKa» NpeanonaraeT peLleHre cnegyowmx 3agay:

- npuobpeTeHWe 3HaHUIA O (yHAAMEeHTaNbHbIX (MU3NYECKMX 3aKOHaX, fleXalux B OCHOBE
COBPEMEHHON (DM3NYECKOW KapTWHbI MWpa, MPUHUMNOB [eNCTBUS TEXHUYECKUX YCTPOWCTB W
NPOV3BOACTBEHHBIX MPOLECCOB, O Hambosiee BaXKHbIX OTKPbLITUAX B 06/1aCTV (DU3NKKU, OKas3aBLUWMX
onpegensatoLee BMAHNE Ha Pa3BUTUE TEXHUKW 1 TEXHOMOT W,

- MOHUMaHWe (M3NYECKOW CYLLIHOCTU SBNEHUI, NPOABMAIOLIMXCA B paMKax MpPOU3BOACTBEHHON
[leATeNbHOCTY,;

- 0CBOEHMe CrnocoboB WCMONb30BaHWUSA (U3NYECKUX 3HAHUI ANA pelleHns NpPakTUYecKUx u
npodeccMoHanbHbIX 3aAad, 06bACHEHWA ABNEHUIA NPUPO/ABI, MPON3BOACTBEHHBIX M TEXHOMOMMYECKNX
MpOLIeCCOB, NPUHLMMOB AEACTBUA TEXHUYECKUX NMPMOGOPOB 1 YCTPOICTB, obecneyeHns 6e30macHOCTM
NpOM3BOACTBA U OXpaHbl NPUPOAb;

- (hopmmpoBaHue yMeHUIn pellaTb y4ebHO-NpakTUueckue 3adadqn (U3NYECKOro coaepXaHus C
YUETOM NpOhecCUoHaNbHOM HanpaBaeHHOCTU;

- NpvobpeTeHwe OMbiTa MO3HAHUSA U CAMOMO3HaHWSA; YMEHWIA CTaBUTb 3ada4u v peluaTb npobnembl
C YY4ETOM NpOohecCOHaNbHO HanpaBneHHOCTK;

- (opmMMpOBaHVe YMeHUIA UCKaTb, aHaM3MpoBaThb W 06pabaTbiBaTh (M3NYECKYH MHOPMALIMIO C
YYETOM MpOhecCMoHanbHON HanpaBeHHOCTH;

- MOAroToBKa  00y4aloLWMXCA K  YCMEeWHOMY  OCBOEHMIO  AWCLWNAMH W Mogyneii
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NpPoteccMoHanbHOro LMKNa: OPMUPOBAHME Y HUX YMEHWIA 1 ONbITa AesTeNIbHOCTU, XapakTepHbIX 4/
npoceccuii / JOMKHOCTEW CRyXallux WAM cheyuansHocTeld, nonyyaemblX B NPO(ECCHOHaNbHBIX
06pa3oBaTe/bHbIX OpraH13aLusx;

- MOArOTOBKA K  (hOPMMPOBAHMIO  OBLMX  KOMMeTeHuuidi  Gyayliero — cneyuanucra:
caMo06pasoBaHus,  KOMMYHWKAUWW, — MNPOSIBNIEHWS  FPaXAaHCKO-NaTpUOTUYECKOW  Mo3uvLum,
COTPYAHMYECTBA, NPUHATAS PeLLeHWI B CTaHAAPTHOM U HECTaHAAPTHOI CUTyaLMsX, NPOEKTUPOBaHNUS,
NPOBefeHNs (PUNYECKUX W3MEpeHUiA, 3P(EKTUBHOrO M Ge30MacHOro WCMOoMb30BaHUA Pa3NUHbIX
TEXHUYECKUX YCTPOICTB, COGMIOAEHUS NPaBUA OXpaHbl TPYAa Npu paboTe ¢ hU3nUeckuMy Npueopamu
1 06opy0BaHMEM.

OC06eHHOCTb (HOPMUPOBAHUS COBOKYMHOCTU 3afiad M3YueHWs (IU3NKU ANSICUCTEMbI CPESHEro
NPoheccHoHaTLHOTO 06PA30BaHNs 3aK/OYAETC B HEOBXOAMMOCTU peanu3aLumn npodeccMoHanbHol
HanpaBNEHHOCTM  pellaeMblX 33fad, Yy4éTa O0COGEHHOCTE cdepbl AeATeNbHOCTH  ByAyLimux
CMeunanmcToB.

1.2.2. TMnaHvpyemble pe3ynbTaTbl OCBOEHUS  06LLe06pasoBaTeNlbHOM — AUCLMNAWHBLI B
cootBeTcTBUN ¢ PIOC CI1O 1 Ha ocHoBe PIOC COO
Oco60e 3HaYeHWe AUCLUNIMHA UMeeT Npu opmmpoBaHum u passutum OK un MK.



O6uwme KomneTeHLMn

OK 1 MNoHumartb
CYLHOCTb 1
CoLMabHYHO
3Ha4YMMOCTb CBOEA
6yayLueii npodeccum,
NpOABNATbL K Hell
YCTONYMBbIA MHTEpEC.

MnaHupyemble pesynbTaTbl 06y4eHUs

Ob6uwwme
B 4yacTu TPyAO0BOro BOCMUTAHMS:
- FOTOBHOCTb K TPYZY, OCO3HaHWe LIeHHOCTW MacTepCcTBa, Tpyaosobue;
- TOTOBHOCTb K aKTUBHOI [eATeNbHOCTU TeXHOMOTUYECKOR W coupanbHoi
HarnpaeneHHOCTH, CMOCOBHOCTb MHULMMPOBATb, nnaHMpoBatb 1
CamOCTOATENBHO BbIMOMHATL TAKYHO AeATENbHOCTb;
- NHTepeC K pasnuuHbIM ctiepaMm NpotheccoHanbHoM AeATeNbHOCTH,
OBnajeHne yHMBepCcanbHbIMU y4e6HbIMM NO3HABATENbHbIMU AEACTBUAMM:
6a30Bble I0rMyeckme feiicTans:
CamMocCTONTeNbHO  (hOPMYNMPOBaTL U

paccMaTpuBaTh €e BCECTOPOHHE;
- YCTaHaBNMBaTb CYLIECTBEHHbI/i MPU3HAK UM OCHOBAHWS [N CPaBHEHWS,
Knaccumkaumm n 06o6LeHns;
- onpefensTb Lenu AesTeNbHOCTW, 3afaBaTb NapameTpbl U KpPUTEPUU UX
[LOCTUDKEHNS;
- BbIIBNSATb 3aKOHOMEPHOCTU W NPOTUBOPEYMS B PACCMaTPUBAEMbIX SIBNEHNSX;
- BHOCWTb KOPPEKTUBbI B AEATENbHOCTb, OLLEHUBATL COOTBETCTBIE PE3Y/bTAaTOB
LiensiM, OLIeHMBaTb PUCKM NOCNEACTBUIA eATENBHOCTY;
- pa3BMBaTb KpeaTUBHOE MbILLEHUE NPY PELLUEHNM XXU3HEHHbIX NPo6ieM
6a30Bble MccnefoBaTeNbCKNe AeNCTBUS:
- BNafieTb HaBblKaMy y4e6HO-NCCNeA0BaTeNbCKOM N NPOEKTHO AeATENbHOCTY,
HaBblKamMy paspeLLeHns Npobnem;
- BbIIBNATb MPUYMHHO-CNEACTBEHHbIE CBA3M U aKTyanusvpoBaTb 3ajavy,
BbIBMFaTb MMOTE3y €€ PELUEHWs, HAXOAUTb apryMeHTbl ANs [oKa3aTebCTBa
CBOUX YTBEPX/AEHU, 3afjaBaTb NapamMeTpbl U KPUTEPUN PELLEHNS;
- aHaAM3MpoBaTb MOJlyYeHHble B XOAEe PeLIeHUs 3afauuM  pesynbTarthbl,
KPUTUYECKM OLLEHMBATb UX [OCTOBEPHOCTb, MPOrHO3MPOBATb U3MEHEHUe B
HOBbIX YCOBUSAX;
- YMeTb MEPEHOCUTL 3HaHUS B MO3HABATE/bHYK W MPaKTUYECKYK 06nacTu
XKU3HeEeATeNbHOCTH;
- YMeTb MHTErPUPOBATb 3HAHWA W3 Pa3HbIX NPEAMETHbIX 06nacTeit;
- BbljBUraTb HOBbIE UAeW, NpeanaraTb OPUrMHasbHbIE NOAXOAbI U PELLeHus:;

- CMNOCOGHOCTb WX WCMONb30BaHWA B MO3HABATENbHOW U COLManbHON
npakTuKe

aKTyanusupoeaTb — npo6nemy,

AuncunnnnHapHble

- chopmMMPOBaTb NPEACTaBAEHUS O POAM W MecTe (OU3MKN 1 aCTPOHOMUM
B COBPEMEHHOI Hay4HON KapTWHe Mupa, O cucTemoobpasytoLueid ponu
(U3MKM B Pa3BUTUN €CTECTBEHHbIX HayK, TEXHWKM UM COBPEMEHHbIX
TEXHONOTWiA, 0 BKNage POCCUACKUX U 3apy6exKHbIX YYeHbIX-(U3NKOB B
pasBuTME HayKW; MOHUMaHWe (U3NYECKON CYLYHOCTU HaGNIOAaeMbIX
SBNEHU MUKPOMWPA, Makpomupa 1 Meramupa; MOHWMaHWe ponn
acTPOHOMWW B MPaKTUYECKON [esTeNbHOCTN YenoBeka W JanbHelLiem
Hay4YHO-TEXHNYECKOM  PasBUTUM, Ponu  (M3MKM B (HOPMUPOBAHNM
Kpyrosopa 1 (hyHKLMOHaNbHOW FPamMOTHOCTM YenoBeka ANs peLleHus
NpaKTU4ecKnX 3afav;
- chOPMMPOBaTL YMEHWs peLlaTb pacyeTHble 3afayy ¢ SIBHO 3afjaHHON
(h13MYECKON MOAENBIO, MCMONbL3YA (U3NYECKME 3aKOHbI U NPUHLIMMLI; Ha
OCHOBE aHanM3a YCNOBUS 3a/ja4M BbIGUPaTb (U3NYECKYIO MOfENb,
BbIAENATb (DM3NYECKME BENUUUHBI U (HOPMYy”Nbl, HEOBXOAUMbIE NS ee
peLLeHns, NPOBOAUTL PacyeTbl W OLEHWBATb PeasbHOCTb MOTYyUYEHHOro
3HayeHNs (DM3NYECKOW BENMUWHbI; pellaTb KayecTBEHHble 3afaqu,
BbICTPaMBas NIOTNYECKN HEMPOTUBOPEUMBYIO LIEMOUKY PacCyXpeHuii ¢
0Mnopoii Ha N3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTY 1 (U3NYECKIE ABEHUS;

BnafieTb ~ OCHOBOMONAraloWUMy  (U3MUECKUMN  MOHATUAMU 1
BEMMUNHAMM, XapaKTepu3yOLMMU (U3MUECKIe NpoLecchl (CBA3aHHbLIMM
C MeXaHN4YeCKUM [ABVKEHUEM, B3aNMOJECTBMEM Tes, MexaHUueckumm
KONe6aHNAMN 1 BOSIHAMU; aTOMHO-MOJEKY/ISPHBIM CTPOEHMEM BeLLecTBa,
TEMNOBbIMU NPOLECCaMU;  3NEKTPUYECKUM M MarHUTHbIM  MONAMU,
971EKTPUYECKIM TOKOM, 31eKTPOMarHUTHbIMU KONeGaHWAMM 1 BONHaMK;
ONMTUYECKMMU SIBNEHNAMI; KBAHTOBbIMU SABNIEHUAMM, CTPOEHMEM aToMa U
aTOMHOrO fipa, PajMoaKTUBHOCTbIO); BNafieHNe OCHOBOMOMAraloLWmnmMm
aCTPOHOMUYECKUMM  MOHATUAMM,  MO3BONAOLLMMU  XapaKTepu3oBaTh
npoLeccbl, NPOUCXOAALLME Ha 3Be3fjaX, B 3BE3AHbIX CUCTEMAX, B
MeXranakT1ueckoi cpefe; ABUXeHNe HeGeCHBIX TeN, SBOMIOLMIO 3Be3 U
BcenenHoii;
- BNafieTb 3aKOHOMEPHOCTAMM, 3aKOHaMU 1 TeOpUSIMU (32KOH BCEMUPHOTO
TaroTeHuns, 1, 11 1 111 3aKoHbl HblOTOHA, 3aKOH COXPaHeHUs MeXaHWYeCKow
SHEPriM, 3aKOH COXPaHEeHUs MMMYnbca, MPUHLMM Cyneprosnuun cun,
NPUHLUMN  PaBHOMPABHOCTM  WHepUMWabHbIX  CUCTEM  OTCYeTa;
MONEKYNAPHO-KNHETUYECKYO TEOPUI0 CTPOEHUS BeLLEeCTBa, ra3oBble
3aKOHbI,  MepBbIi  3aKOH  TePMOAMHAMMKW;  3aKOH  COXpaHeHWs
371EKTPUYECKOTO 3apsfa, 3aKoH KynoHa, 3akoH Oma Ans y4acTka Lenu,
3akOH OMa /17 NOMHOI 3NeKTPUYecKoii Lenu, 3akoH [pkoyna - JleHua,
3aKOH 371EKTPOMArHUTHO MHAYKLMM, 3aKOH COXPaHEeHNst SHepriK, 3aKoH
NPSMOMHEHOTO PacnpoCTPaHeHUs CBeTa, 3aKOH OTPaXeHusi cBeTa,



OK 2. OpraHu30BbIBaTbh
CO6CTBEHHYIO
[eATeNbHOCTb, BblGUPaTb
TUNOBblE METOAbI 1
€noco6bl BbINOAHEHMSA
npoeccnoHanbHbIX
3a/ja4, OLeHMBaTb 1X
3(hheKTUBHOCTb 1
KauecTBo.

OK 3 MNpuHnmathL
peLueHns B CTaHAAPTHbIX
1 HecTaHAapTHbIX
CUTyaLMsX 1 HeCTM 3a
HUX OTBETCTBEHHOCTb

B 061aCTW LEHHOCTH Hay4YHOTO MO3HaHUA:
- C(hOPMMPOBAHHOCTb MWPOBO33PEHUS, COOTBETCTBYIOLLErO COBPEMEHHOMY
YPOBHIO PasBUTUS HayKu V1 06LLECTBEHHOI NPaKTWUKM, OCHOBAHHOTO Ha Auanore
KYNbTyp, CMOCOGCTBYIOLIErO OCO3HAHWIO CBOET0 MecTa B MOMKY/NbTYPHOM
MUpe;
- COBEpLUEHCTBOBAHME f3bIKOBOW M YMTATENbCKON KynbTypbl Kak cCpefcTsa
B3aMMO/ECTBUA MeX Ay NoJibMU 1 NMO3HaHWSA MUPa;
- 0CO3HaHMe LieHHOCTW HAy4HOIi [esTeNnbHOCTU, FOTOBHOCTb OCYLUECTBASATb
NPOEKTHYIO 1 UCCNE0BaTeNbCKYHO AeATeNbHOCTb MHAMBUAYANbHO W B Fpynne;
OBnagieHune yHnBepcanbHbIMIU y4eGHbIMU NO3HaBaTeNbHbIMI feACTBUAMM:
paboTa ¢ uHdopmaLeit:
- BNafleTb HaBblKaMU MOMy4eHsi MHHOPMALMU U3 UCTOYHUKOB PasHbIX TUMOB,
CaMOCTOATENIbHO ~ OCYLYECTBMATbL  MOWCK, aHanu3, CcuUCTeMaTusaLuio 1
VHTEPMpeTauuio MHPOPMaLNN PasniHbIX BULOB 1 GOPM NPeACTaBNeHus;
- co3jaBaTb TeKCTbl B PasNYHbIX (OpMaTax C Y4YeTOM HasHaueHus
MHOpMaUMM U Lienesoil  ayauTopun, BbiGUpas  ONTUManbHy  opmy
NpeACTaBNeHNs U BU3yanu3aLmuy;
- OLieHWBaTb [OCTOBEPHOCTb, ETMTUMHOCTb MH(OPMaLK, ee COOTBETCTBUE
MPaBOBbIM 1 MOP/IbHO-3TUYECKNM HOpMaM;
- MCnonb3oBaTb  CPeACTBA  MH(OPMALMOHHBIX 1 KOMMYHUKALMOHHBIX
TEXHONOTMIA B pelleHUM  KOTHUTUBHBIX,  KOMMYHWKATMBHbIX U
OpraHu3aLMoHHbIX 3aday ¢ cobfeHnemM TpeboBaHN 3prOHOMMKMN, TEXHWUKN
6e30MacHOCTY, TUTUEHb, PecypcocGepeXxxeHns, NPaBoBbIX N STUYECKUX HOPM,
HOPM MH(OPMaLMOHHOM Ge30nacHoCTH;

BnafeTb  HaBblkaMW  pacrosHaBaHUs U
MH(OPMaLMOHHOI 6e30MacHOCTN NYHOCTH
B 061aCTV ;yXOBHO-HPaBCTBEHHOTO BOCMMTaHUA:
- chOPMUPOBAHHOCTb HPABCTBEHHOTO CO3HAHNS, 3TUHECKOTO MOBEAEHUS;
- CNOCOGHOCTb OLiEHMBATb CUTYaLiO W MPUHUMATb OCO3HAHHbIE PELLEHMS,
OPMEHTUPYSACH HA MOPabHO-HPABCTBEHHbIE HOPMbI 1 LIEHHOCTH;
- 0CO3HaHWe NNYHOTO BKNaJa B NOCTPOEHME YCTORYMBOrO GyyLLero;
- OTBETCTBEHHOE OTHOLLUEHWe K CBOMM POAMTENsM W (MAM) APYTUM uneHam
CeMbM, CO3[aHMI0 CEeMbM Ha OCHOBE OCO3HAHHOrO MPUHATUA LieHHOCTeit
CeMeliHO N3HM B COOTBETCTBUM C TPAANLMAMMU HapoAoB Poccuu;
OBnafieHe yHNUBepCanbHbIMU PerynsaTUBHbIMU AeACTBUAMN:
caMmoopraHusaLms:
- CaMOCTOATENbHO OCYLLECTB/IATL MO3HABATE/bHYIO [eSTeNbHOCTb, BbISBATH
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3alWmnTbl  MH(OpMaLuK,

3aKOH MPENOMNEHNs  CBETA; 3aKOH COXPAHEHUs 3HEPrin,  3aKoH
COXPaHeHWst UMMy Nbca, 3aKOH COXPaHEHMUS 3N1EKTPUUECKOTO 3apsifia, 3aKoH
COXPaHEeHUst MaccoBOro Y1cna, NocTynatbl bopa, 3aKOH PanoakTUBHOMO
pacnaja); yBepeHHOe MCMoNb30BaHNe 3aKOHOB M 3aKOHOMepHOCTel npu
aHann3se QU3NYECKUX ABNEHUIA 1 NPOLecCoB

- YyMeTb Y4MTblBaTb TPaHULbl MPUMEHEHUS M3YUYEHHbIX (U3NYECKUX
MoZeneii: MaTepuanbHas TOuKa, MHepuManbHas CUCTeMa OTCYeTa,
UfieanbHbIA ra3; MOAENN CTPOEHWS asoB, >KMAKOCTel W TBepAbIX Ten,
TOYEUHbI/ 3MeKTpUYeCKUil 3apsf, sifepHas Mofdenb aToma, HyK/IOHHas
MoZenb aTOMHOTO iZpa Npu peLLeHnn GU3nyecknx sagad

- ymeTb (hopMUpoBaTb COBCTBEHHYIO MO3NLMIO MO OTHOLIEHWIO K
(h131YecKOi MH(OPMaLMK, NONYHaeMOli U3 PasHbIX NCTOYHWNKOB, YMEHWIA
1CNONb30BaThb LM(POBbIE TEXHONOTMM ANS MOWCKA, CTPYKTYPUPOBaHMS,
UHTEpnpeTauun ¥ npeacTaBneHns y4yeGHOW M Hay4HO-NOMyNApHON
MH(OpMaLuK; pa3BUTME YMEHWI A KPUTWHECKOro aHanusa nonyyaemoin
MHopmaLum

- BNafieTb OCHOBHbIMY METOJaMN Hay4HOTO MO3HaHMS, UCMONb3YeMbIMI B
(13nKe: NPOBOAUTL MpAIMble U KOCBEHHblE W3MEPEHUs (PU3NYECKIX
BENNYMH, BbIGMPAs ONTUMaNbHbLIA CNOCO6 W3MepeHUs W UCMoNb3ys
13BECTHblE METOAbl OLEHKW MOrpeLlHOCTeld W3MepeHnid, NpPoOBOAUTL
cCnefoBaHne 3aBUCUMOCTEN (DM3MUECKUX BENNYMH C UCTONb30BAHMEM
NPSMbIX W3MEPEeHNi, 0BBACHATL MOMAYYeHHble Pe3ysbTaTbl, MCMOMb3ys
(hM3MUeCKme TeOPUN, 3aKOHbI 1 MOHATUSA, 1 ienaTb BbIBOAbI, CO6MI0AATL
npasuna 6e3onacHoro TpyAa npu NpoBefeHUN nUccnefoBaHUil B pamkax
yue6HOro aKcnepuMeHTa 1 yue6Ho-1ccne[0BaTeNbCKO [eATENLHOCTY C
MCMONb30BaHMEM  LN(POBbIX  M3MEPUTENbHBIX  YCTPOWACTB 1
nabopaTopHOro o6opyfoBaHus; CHOPMUPOBAHHOCTL MPeACTaBAeHUI O



OK 4. OcyuecTBiaTh
NOWCK W UCNONb30BaHe
VHhopMaLn,
Heob6X0AMMON ans
ahcekTUBHOrO
BbIMO/HEHMA
NpogheccMoHabHbIX
3ajau,
npogeccuoHanbHoOro u
NINYHOCTHOTO Pa3BUTUSA.

npo6nembl, CTaBUTb W (OPMYNMPOBaTb  COGCTBEHHblE  3afaun B
06pa30BaTeNbHON eATENbHOCTH 1 XKU3HEHHBIX CUTYaLMAX;
- CaMOCTOSITeNIbHO COCTaBNATb MfaH pelleHns npoGieMbl € y4eToMm

MMEIOLLMXCH PecypcoB, COBCTBEHHbIX BO3MOXHOCTEN W NPeANoYuTeHNI;

- laBaTb OLiEHKY HOBbIM CUTyaLusM;

€noco6CTBOBaTL POPMUPOBAHMIO W MPOSBAEHNIO LLIMPOKON 3pyANLIMN B PasHbIX
06nacTAX 3HaHWA, MOCTOSHHO MOBbLIWATb CBOW 06pa3oBaTeNbHbIA W
KYNbTYPHbIiA YpOBEHb;

CaMOKOHTPO/b:

1CMO/b30BaTb MpUeMbl pethreKci 415 OLEHKU CUTyaLuu, BbiGopa BEPHOro
peLLeHus;

- yMeTb OLeHWBaTb PUCKN W CBOEBPEMEHHO MPWHWMATb PeLleHUs Mo WX
CHUXEHMIO;

3MOLMOHaNbHbI UHTENNEKT, NpegnonararLmnii chopM1poBaHHOCTb:
BHYTPEHHel MOTWBALMM, BK/IOYatOLLeli CTpeMeHre K JOCTVDKEHWIO Lienu n
ycnexy, onTUMU3M, UHULIMATUBHOCTb, YMeHWe AeliCTBOBaTb, UCXOAS M3 CBOMX
BO3MOXXHOCTEWA;

- 3MMaTUK, BK/OYaALOLL el CMOCOGHOCTb MOHUMATL 3MOLMOHaIbHOE COCTOSHIE
APYruX, yYUTbIBaTb €ro Npu OCYLECTBNEHUM KOMMYHMKALIMK, CMOCOGHOCTb K
COUYBCTBUIO 11 COMEPEXMBAHNIO;

- COLManbHbIX HaBbIKOB, BK/IOYAIOLLMX CMOCOGHOCTb BbICTPANBATb OTHOLLIEHNS
C APYTUMU NIOfbMU, 3360TUTLCSA, NPOSBNATL UHTEPEC U PaspeLaTb KOHMNKTbI
B 061aCTN ;yXOBHO-HPaBCTBEHHOIO BOCMUTAHMS:

- c(hOpPMUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, 3TUYECKOTO MOBEAEHNS;

- CNOCOBHOCTb OLIEHWBATb CUTYaLUMIO M MPUHAMATb OCO3HAHHbIE PELLeHNs,
OPMEHTMPYSACh Ha MOpPanbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

- 0CO3HaHWe NNYHOTO BKMaJa B MOCTPOEHME YCTONUMBOTO GyayLLero;

- OTBETCTBEHHOE OTHOLLEHME K CBOUM poauTensm v (unu) ApyruM uneHam
CEMbM, CO3[]@HMIO CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATUSA LieHHOCTel
CeMeliHOIi XU3HK B COOTBETCTBUN C TPaAULMAMN HaposoB Poccuu;
OBnagieHVe yHNBepCabHbIMU PerynsiTUBHbIMN AefiCTBUAMM:
caMoOpraHu3aLs:

- CaMOCTOATENbHO OCYLLECTBNATL MO3HABATENbHYIO [eATeNbHOCTb, BbIABNATL

npo6nembl, CTaBUTb U (JOPMYNMpPoBaTb  COGCTBEHHblE  3afaun B
06pa30BaTeNbHON eATENbHOCTN U XU3HEHHBIX CUTYaLUAX;
- CaMOCTOSITeNIbHO  COCTaBMISAITb MAaH pelleHUs MpoGneMbl € y4eToMm

MMEIOLLMXCH PecypcoB, COGCTBEHHbIX BO3MOXHOCTEN W NPeanoyTeHui;

- aBaTb OLiEHKY HOBbIM CUTYaLMsM;

€noco6CTBOBaTL (HOPMUPOBAHWIO Y MPOSBIEHUIO LLMPOKON 3pyANLIMN B Pa3HbIX
06nacTAX 3HaHWA, MOCTOSHHO MOBbIWATL CBOW 06pa3oBaTenbHbIi 1
KYNbTYPHbIiA YPOBEHb;

CaMOKOHTPO/b:

MeToAax NONy4eHUs HayUHbIX aCTPOHOMUUECKNX 3HaHMIA;

- oBnagetb (chopmupoBaTb NpPeACTaBAEHUA) MpaBunamu  3anucu
hunsnyecknx opmyn penbedHO-TOUEYHON cuCTeMbl 0603HauYeHunid J1.
Bpaiina (4ns cnenbix U cnaboBMAsLLMX 06yyatoLwmxcs)

- BNafieTb OCHOBHbIMY METOAaMM HayYHOTO MO3HAHWSA, UCMO/b3YeMbIMU B
(u3vKe: MPOBOAUTL MpAMble M KOCBEHHble M3MepeHNs (U3MUecKnX
BENMYMH, BbIGMPas ONTUManbHbI CNOCO6 W3MEPeHUs U UCMONb3ys
M3BECTHblE MeTOAbl OLEHKW MOrpeLlHOCTel M3MepeHuid, NpoBOAWTL
ccrefjoBaHne 3aBUCUMOCTE (PU3NYECKNX BEMYMH C UCMONb30BaHUEM
NPSMbIX W3MepeHUil, 06BLACHATL MOMy4YeHHble PesynbTaTbl, UCMONb3ys
(hU3MUeckme TeOPUN, 3aKOHbI N MOHATWSA, 1 fAenaTb BbIBOAbI; COGIOAATL
npasuna 6e3onacHoro TpyAa npy NpoBeJeHNN UCCNEefoBaHNA B paMKax
y4eGHOro aKcnepumeHTa 1 y4e6HO-UCCNef0BaTENbCKON [eATeNbHOCTY C
MCMONb30BaHMEM  LNGPOBLIX  M3MEPUTENbHbIX  YCTPOICTB U
nabopaTopHoro o6opyfoBaHus; CHOPMMPOBAHHOCTL MpPeACTaBneHW A O
MeTO/aX NONYUeHs HayUHbIX aCTPOHOMUUECKNX 3HaHWIA;

- oBnagetb (chopmupoBaTb NpeACTaBAEHUA) MpaBUnamu  3anucu
thusnyecknx Gopmyn penbetHO-TOYEYHOW cucTeMbl 0603HaueHui J1.
Bpaiina (ans cnenbix U cnaboBUAALLMX 06yYaloLLNXCs)



OK 5. Ucnonb3osatb
MH(OpMAaLOHHO-
KOMMYHUKaLOHHble
TexXHonorum B
npotheccmoHanbHoN
[eATeNbHOCTN

OK 6. Pa6oTaTb B
KONNEKTVBE M KOMaHe,
3hheKTUBHO 06LLaTLCA C
Konneramu,

1CNOoNb30BaTh NpuUeMbl pediieKcUn A5 OLEHKN CUTYauuu, BbIGOpa BEPHOrO
peLLeHus;

- yMeTb OLEHMBAaTb PUCKW W CBOEBPEMEHHO MPUHMMATb PeLUeHNs Mo UX
CHUXEHWNIO;

9MOLMOHaNbHbIW UHTENNEKT, NpegnonararLmnii chopMIMpPOBaHHOCTb:
BHYTPEHHe/ MOTMBaLWW, BK/OYaKOLell CTpeMeHre K JOCTVXKEHWIO Lenn n
ycnexy, OnTUMU3M, NHALWMATUBHOCTb, YMeHWe AeliCTBOBaTb, NCXOAS W3 CBOMX
BO3MOXHOCTEIA;

- 3MMNaTUK, BK/KOYaIOLLEl CMOCOGHOCTb NOHMMATL IMOLMOHANIBHOE COCTOSHME
APYTVX, YYNTbIBATb €r0 MPK OCYLLECTBNIEHUM KOMMYHUKALWN, CNOCOBHOCTb K
COUYBCTBMIO 11 COMEPEXMBAHMIO;

- COLManbHbIX HaBbIKOB, BKIIOUAIOLLMX CMOCOBHOCTb BbICTPaNBaTb OTHOLLIEHMS
C APYTUMM NIOAbMU, 3a60TUTLCS, NPOSBNATL MHTEPEC W paspeLlaTb KOHPNKTbI
OBnafieHVe yHNBepCabHbIMI PerynsTUBHLIMU AeiCTBUAMM:
€aMOoOpraH13aLms:

- CaMOCTOSITeNIbHO OCYLLECTB/IATL MO3HABATE/bHYIO AeATENbHOCTb, BbIABAATL

npo6nembl,  CTaBUTb W (POPMynNMpoBaTb  COBCTBEHHble  3ajaun B
06pa3oBaTeNbHOl eATENbHOCTYU U XKMU3HEHHbIX CUTYaLNsX;
- CaMOCTOATENIbHO COCTaBNATb MNaH PeLieHnst Npo6nemMbl C  Y4eToMm

MMEIOLLMXCS PecypcoB, COBCTBEHHbIX BO3MOXHOCTEN 1 NpeanoyTeHui;

- AaBaTb OLEHKY HOBbIM CUTyaLnsM;

€noco6CTBOBATL (HOPMUPOBAHMIO 1 MPOSBNEHMIO LLUINPOKOI 3PYANLIMM B Pa3HbIX
06nacTAX 3HaHW, MOCTOSIHHO MOBbIWATL CBOW  06pasoBaTenbHbIi 1
Ky/IbTYPHbIi YPOBEHb;

CaMOKOHTPO/Ib!

1CNONb30BaTh NpUeMbl pediieKCUn A OLEHKW CUTYauuu, BbIGOpa BEpHOro
peLLeHus;

- YyMeTb OLEHWBAaTb PUCKM W CBOEBPEMEHHO MPUHMMATb PeLeHUst Mo ux
CHUXEHMIO;

9MOLMOHaNbHbIV MHTENNEKT, NpeanonaratoLwmnii chopMmpoBaHHOCT:
BHYTPEHHel MOTMBaLWW, BK/lOYaoLell CTpeMaeHe K JOCTVXKEHUIO Lenn n
ycnexy, OnTUMU3M, WHULNATUBHOCTb, YMeHe [e/iCTBOBATb, NCXOAA 13 CBOMX
BO3MOXXHOCTE;

- 3MNaTUK, BK/KOYaIOLLEl CNOCOGHOCTL NOHMMATL IMOLMOHANbHOE COCTOSHME
APYTVX, yYUTbIBATb €r0 MPK OCYLLECTBNIEHUM KOMMYHUKALWN, CNOCOBHOCTb K
COUYBCTBUIO 11 COMEPEXMBAHNIO;

- COLMabHbIX HaBbIKOB, BKMIOYAIOLLMX CMOCOGHOCTb BbICTPaNBATb OTHOLLEHNS
C APYTUMU NIOfbMU, 3360TUTLCS, NPOSBNATL UHTEPEC W pa3peLlaTb KOHPANKTbI
- TOTOBHOCTb W CMOCOGHOCTbL K 06pa3oBaHMI0 W CamMopasBUTUIO,
CaMOCTOSATENbHOCTY 1 CaMOOMNpPefeNeHNto;

-0B/afieHNe HaBblKamMu y4e6HO-NCCNeaoBaTenbCKOM, NPOEKTHO W coLmanbHo
[fesTensHOCTY;
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- BNafieTb OCHOBHbIMY METOJaMN HayYHOTO MO3HaHWS, UCMONb3yeMbIMI B
(hU3MKe: MPOBOAWTL MpAIMblE U KOCBEHHblE M3MEPEHUs (U3NYECKUX
BENNYMH, BbIGMPAs ONTUMaNbHbLIA CNOCO6 W3MepeHUs U UCMonb3ys
13BECTHblE MeTOAbl OLEHKW MOrpeLlHOCTell W3MepeHnid, NPOBOAUTL
ccnefoBaHne 3aBUCUMOCTel (DN3MUYECKUX BENUUNH C UCTONb30BaHUEM
NPSMbIX M3MEPEHNiA, 0GBLACHATL MOMYYeHHble Pe3y/bTaThbl, UCMOMb3Ys
(hu3nyeckme Teopun, 3aKOHbI 1 MOHATUSA, 1 enaTb BbIBOAbI, cO6M0aTh
npasuna 6e30MacHoOro TpyAa npu NPoBefeHUM UCCNE[0BaHMIA B paMKax
yue6HOro aKcnepuMeHTa 1 y4e6HoO-UccneaoBaTenbCKo AeaTeNbHOCTH C
MCNONb30BaHMEM  LMAPOBbIX  M3MEPUTENbHBIX  YCTPOACTB U
nabopaTopHoOro 060pyAOBaHNSs; CHOPMUPOBAHHOCTb MpeACTaBneHuin o
MeToZax MONyUeHNst HayuYHbIX aCTPOHOMUUECKNX 3HAHUIA;

- oBnagetb (chopmMmpoBaTb NpeACTaBNeHWUs) MNpaBunamMy  3anucu
thunanyecknx Hopmyn penbedHO-TOHEUHON cucTemMbl 0603HadeHuin J1.
Bpaiins (4ns cnenbix 1 cnaboBUAALMX 06YyHatoLLMXCS)

- OBnafeTb YMEHUSAMW PaGoTaTb B rpymnmne C BbIMONHEHNEM Pa3NUuHbIX
couManbHbIX poseid, MnaHMpoBaTb PaBoTy rPyNMbl, paLMOHaNbHO
pacnpefiensitb JesTeNbHOCTb B HECTaHAAPTHBIX CUTyaLnsX, afeKBaTHO
OLEHMBATb BKMaf KKAOTO U3 YYaCTHWUKOB [PYMMbl B peLleHne



PYKOBOACTBOM,
noTpe6uTenamu.

OK 9. OpueHTHpoBaTbCA
B YCNOBUAX YacToi
CMeHbI TEXHONOr Uit B
npotheccmoHanbHol
[eATeNbHOCTY.

OK 10. Cobniogatb
OCHOBbI 30POBOTO
06pasa XU3Hu,
Tpe6oBaHMs OXpaHbl

OBnafieHe YHUBEPCaNbHbIMIA KOMMYHUKATUBHbLIMU JeACTBUSAMM:

COBMECTHas [eATeNIbHOCTb:

- MOHMMATb 1 MCMO/b30BaTL MPEUMYLLECTBA KOMaHAHON M UHAMBNAYaNbHOM
pa6oTbl;

- NPUHWMAaTb LEM  COBMECTHOW  [iesiTeNIbHOCTW, OpraHu3oBbIBaTb U
KOOPAWHMPOBATL AeliCTBUA MO ee JOCTUMXKEHWUIO: COCTaBNATL NNaH AelcTBuA,
pacnpefenaTb ponn ¢ YY4eTOM MHEHUI YYacTHUKOB OGCYXfaTb pesynbTaTbl
COBMECTHOI paboThl;

- KOOPAMHMPOBATb 1 BbINOMHATL PabOTy B YCNOBUAX PeabHOTO, BUPTYaIbHOro
1 KOM6UHWNPOBAHHOTO B3aMMOJEACTBNS;

- OCYLLeCTBNATb MO3NTUBHOE CTPATervyeckoe MOBefeHME B Pa3NNYHBIX
CUTYaLMsIX, NPOSIBNATL TBOPUECTBO 1 BOOGPaXKEHME, BbITb MHNLMATUBHBIM
OBnagieHe yHNBepcanbHbIMI PErynsTUBHbIMI feiCTBUAMM:

NpuHATHE cebs 1 ApYrux ntoaeii:

- NPUHUMATb MOTMBbI M apryMeHTbl APYTUX Ofel Npy aHanuse pesynbTaTos
fesTenbHoCTy,

- NpW3HaBaTb CBOE MPaBO W NPaBo APYrUX N0Ae Ha OLnGKY;

- pa3BMBaTL CMOCOGHOCTb MOHUMATh MUP C MO3WLMM APYTOro Yenoseka
OBnaieHVe YHMBEPCanbHbIMIA KOMMYHUKATUBHBIMU JeACTBUAMM:

06LLeHVe:

- OCYLLECTBAATb KOMMYHUKALWMM BO BCEX Chepax XU3HU;

- pacnosHaBaTb HeBepbasibHble CPeAcTBa OOLLEHNs, MOHUMATh 3HaueHne
CcoLManbHbIX 3HAKOB, Pacro3HaBaTb NPEANOCHINKM KOH(AMKTHBIX CUTYaLii 1
CMArYaTh KOHMAUKTBI;

- pa3BepHYTO U NIOTMYHO M3NaraTb CBOK TOUKY 3PEHMS C MCMONb30BaHWEM
A3bIKOBbIX CPEACTB

B 06/1aCT! 3KONOTYECKOr0 BOCMUTAHMSA:

- ChOPMUPOBAHHOCTb  3KOMOTMYECKOM  KYNbTYpbl, MOHUMAHWe BANAHUS
COLMAbHO-3KOHOMUYECKMX  MPOLIECCOB  HA  COCTOSHWE  MPUPOAHON 1
COLMaNbHON  Cpefbl, 0CO3HaHWe FN06anbHOro XapakTepa 3KOMOTMYecKuX
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paccmaTpvBaemoii npo6nembl

- yMeTb pacno3sHaBaTh (hu3nyeckme aBneHns (NpoLecchl) 1 06bACHATL UX
Ha OCHOBE W3yUYeHHbIX 3aKOHOB: PaBHOMEPHOE U PaBHOYCKOPeHHOe
npsMONnHeliHOe [iBUXeHMe, CBOGOAHOE MajieHWe Ten, [ABWXEHMe Mo
OKPYXHOCTU, MHEpLMs, B3auMozeiicTBMe Ten, KonebatenbHoe ABMKEHNE,
pe30HaHC, BOMHOBOE [ABWXEHUWE; Auddy3ns, GPOYHOBCKOE [ABUXEHWMe,
CTPOEHMEe XXUAKOCTE 1 TBEpAbIX Ten, M3MeHeHMe o6beMa Ten npu
HarpeBaHun  (OXNaxAeHWM), TennoBoe  paBHOBECUE,  WCMapeHwe,
KOHfiEHCaUMs, NnaBneHve, KPUCTanNM3auns, KuMeHue, BAaXHOCTb
BO3fyXa, CBS3b CPefHEll KWHETUYECKOW SHepruu TemnnoBoro ABYKEHUS
MOneKyn ¢ abCcontoTHOM TemnepaTypoii, NOBbILLEHWE AaBNeHUs rasa npu
ero HarpeBaHWW B 3aKpbITOM COCYAe, CBS3b MeXay MapameTpamu
COCTOAHMA Trasa B W30MpoLieccax; SMeKTpu3auua Ten, B3auMOpeiicTBue
3apsfioB, HarpeBaHWe MPOBOAHMKA C TOKOM, B3alMO/E/CTBME MarHWTOB,
3N1eKTPOMArHNTHas MHAYKLMS, AeliCTBME MarHUTHOrO MOMA Ha MPOBOAHMK
C TOKOM 1 ABUXYLLWIACA 3apsifl, 3NeKTPOMArHUTHble KOne6aH!s 1 BOMHbI,
NpsMONIHeliHOe PacmpocTpaHeHe CBeTa, OTPaKEHWe, MpenoMeHue,
VHTepepeHLms, AndpakLMs 1 NonapusaLns ceeTa, AUCMEpPCUs CBETa;
(hOTOINEKTPUYECKNIA  3heKT, CBETOBOE [aBMeHWe, BO3HWKHOBEHWE
JIMHE4aToro crekTpa aToma BOAOPOAA, eCTECTBEHHAA W NCKYCCTBEHHas
pafnoaKTMBHOCTb

- chopMnpoBaTb YMEHUS MPUMEHATb  MOMyYeHHble 3HaHUA  A/1s
06bACHEHNSA YCNOBWI NPOTeKaHUA PU3NYECKNX ABNEHNIA B NpUpoe U ANs
NPUHATAS  NPaKTUYECKUX PeLUeHUil B MOBCEAHEBHON >KU3HW AA
o6ecneyeHns 6e30nacHOCTM Npu obpateHun ¢ GbIToBLIMM NpuGopammn u



TpyAa

MK 16.
KoHcynbTupoBsath
rpaxgaaH u
npegcTasuTenei
IOPUANYECKUX UL, NO
BONpOCam MeHCUOHHOTO
o6ecneyeHns 1
COLMANbHOW 3aLmThI

npo6nem;

- NNaHUPOBaHWe W OCYLLECTBNEHWE AeCTBUIA B OKPYXKatoLLell cpefe Ha OCHOBE

3HaHWA Lieneii ycTouMBOro pasBuTMA YenoBeyecTBa;

- YMeHWe NpOrHo3upoBaTb HeGNaronpusiTHble 3KONOTMYecKue NOocneAcTBUs

npeAnpUHNMaEMbIX AeACTBUIA, NpefoTBpaLlaTb UX;

- pacluMpeHue OnbiTa AeATEeNbHOCTU 3KOMOTNYECKON HampaBNeHHOCTU Ha

OCHOBE 3HaHWi No thnsnke

JIMUHOCTHbIE pe3y/bTaTbl OCBOEHUS Y4eGHO ANCLIMNANHBI B YaCTu:

rPaXaHCKOro BOCMUTaHNS:

- c(hOPMUPOBAHHOCTb MPXAAHCKOIA NO3MLMM 06YYatoLLErocs Kak akTUBHOIO v

OTBETCTBEHHOTO Y/ieHa POCCUIACKOr0 06LLeCTBa;

NPUHATNE  TPafULMOHHBIX  HALMOHANbHBIX,

TYMaHWUCTUYECKNX 1 IeMOKPATUUECKUX LieHHOCTel;

NaTpUOTNYECKOTO BOCMUTAHMS:

- ChOPMUPOBAHHOCTb POCCUIACKON rPaXXAaHCKON NAEHTUYHOCTI, NATPUOTU3MA,

YBaXEHUS K CBOEMY Hapogy, 4yBCTBa OTBETCTBEHHOCTU mnepef PopuHOMA,

ropfocTn 3a CBOW Kpaii, CBOK PoAMHY, CBOW f3blK W KynbTypy, MpoLoe 1

HacTosiLLiee MHOTOHALMOHANBHOTO Hapoaa Poccun;

- LeHHOCTHOE OTHOLLEHME K roCyAapCTBEHHbLIM CUMBOMAM, UCTOPUYECKOMY 1

NPUPOAHOMY  Hacneaulo, NaMsATHWKaM, TpaguLMaM  HapogoB — Poccuu,

[OCTUXEHUAM Poccui B HayKe, NCKYCCTBE, CNOPTE, TEXHONOTUAX U TPyZe;

[lyXOBHO-HPABCTBEHHOT O BOCMNTAHMS:

- CNOCOGHOCTb OLiEHMBATb CUTYaLWio W MPUHMMATb OCO3HaHHbIE PELLEHUs,

OPUEHTMPYACH HA MOPa/bHO-HPABCTBEHHbIE HOPMbI 1 LEEHHOCTH;

- 0CO3HaHMe IMYHOTO BK/afa B NOCTPOEHMe yCTONUMBOrO GyayLuero;

- 3CTETNYECKOr0 BOCMUTAHNSA:

MeTanpeameTHble pe3yNbTaTbl OCBOEHUS| Y4eGHON AMCLMNAUHBI  [AOMKHbI

oTpaxarb:

OBnafieHue yHNBepcanbHbIMY Y4eGHbIMMU NO3HaBaTebHbIM AeCTBUAMM:

6a30Bble I0rMyYeckne feicTens:
CaMOCTOATENbHO  (hOPMYNIMPOBaTb U

paccmaTpuBaTh ee BCEeCTOPOHHE;

- onpefenaTb LeNnN AeATeNbHOCTY, 3afaBaTb NapameTpbl W KPUTEPUM UX

[OCTUXKEHUS; BbISBNATL ~ 3aKOHOMEPHOCTM M NpOTMBOpeuus B

paccMaTpuBaeMblX SBNEHUSX;

- BHOCUTb KOPPEKTUBbI B [IeATENbHOCTb, OLIEHNBATb COOTBETCTBUE Pe3ybTaToB

LieNnsiM, OLieHMBATb PUCKN NOCNEACTBNI fesTeNbHOCTY;

- pa3BKBaTb KPEATMBHOE MbILLEHVE NPU PELLEHNM XKIU3HEHHbBIX NPo6/eMm;

6a30Bble NcCnefoBaTenbCKue felicTBIA:

- BNafieTb HaBblKamu y4e6HO-1CCNe0BaTeNbCKO 1 MPOEKTHON feATeNbHOCTH,

HaBblKaMu paspeLLeHns Npo6nem;

- CNOCOBHOCTb 1 FOTOBHOCTb K CAMOCTOSITENIbHOMY MOWCKY METOZOB PeLUeHus

06LL.evenoBeYecKmX

aKTyanmsvupoBaTb  nNpo6nemy,

TEXHNYECKAMN YCTPOWCTBAMW, COXPaHEHWs 370POBbA U COGMIOAEHUSA
HOPM 3KOJIOTMYECKOro MOBeAEHNs B OKpYXatollei cpese; MOHUMaHMe
Heo6XoAMMOCTN NPUMEHEHNA AOCTUXEHUI (DU3MKU U TexHonorui ans
paLMOHanbHOTO NPUPOAONO/b30BaHNS

BNafieTb  OCHOBOMONAraloWUMy  (MU3MYECKUMU  MOHATUAMW 1
BE/IMYNHAMM, XapaKTepU3yoLWMy (Gusnyeckne npoLecch! (CBs3aHHbIMM
C MexXaHW4eckUM [BVDKEHNeM, B3aMMOAEWCTBMEM Tes, MeXaHW4ecKuMu
KONeGaHNAMM 1 BONHAMW; aTOMHO-MONIEKYNSPHBIM CTPOEHMEM BELLLECTBa,
TEMMOBbIMM  MPOLIECCAMU;  3M1EKTPUYECKUM U MarHUTHbIM  MONAMY,
371EKTPUYECKIM TOKOM, 371EKTPOMArHUTHLIMK KONebaHUAMMU 1 BOHaMU;
ONTUYECKUMU SABNIEHNAMM; KBAHTOBbIMU ABNEHUAMW, CTPOEHMEM aToMa 1
aTOMHOTO A4pa, PafnoakTUBHOCTbIO);

- BNafieTb 3aKOHOMEPHOCTAIMM, 3aKOHaMM 1 TEOPUSMI (3aKOH BCEMUPHOTO
TaroTeHus, |, 11 u 111 3akoHbl HblOTOHa, 3aKOH COXPaHEeHNs MexaHU4ecKomn
3HEPriM, 3aKOH COXPaHeHWs MMMy/bCa, MPUHLMM CyneprnosvLmun cun,
MPUHLUMN  PaBHOMPABHOCTM  MHEpUManbHbIX  CUCTEM  OTCYeTa;
MOJEKYNAPHO-KMHETUYECKYIO TEOpUI0 CTPOEHWS BeLiecTBa, rasoBble
3aKOHbI,  MepBbIi  3aKOH  TEPMOAWMHAMUKM;  3aKOH  COXPaHeHWs
371EKTPUYECKOTO 3apsfa, 3akoH KynoHa, 3akoH Oma Ans y4acTka Lenu,
3akOH OMa N9 NOMHOI 3NeKTPUYECKOiA Lenu, 3akoH [pkoyns - JleHua,
3aKOH 3/71EKTPOMArHUTHOM MHAYKLMM, 3aKOH COXPaHEHUs 3HEPrum, 3aKoH
NPSMONMHEHOTO PacnpoCTPaHeHNs CBeTa, 3aKOH OTPaXeHWs CBeTa,
3aKOH MPeNOMNEHNs CBETA; 3aKOH COXPaHEHUs 3HEpruyn,  3aKoH
COXPaHEHUs UMMY/bCA, 3aKOH COXPaHEHUs 3NeKTPUYECKOTO 3apsaa, 3aKoH
COXPaHEeHUs MaccoBOro 4ucna, nocTynatbl bopa, 3aKoH pafroakTMBHOMO
pacnaja); yBepeHHOe MCMoNb30BaHMe 3aKOHOB 1 3aKOHOMEPHOCTel npu
aHanmse (HU3NYECKNX ABNEHNIA 1 MpoLieccoB

- COPMMPOBAHHOCTb YMEHUS pellaTb PacyeTHble 3afauM € HBHO
3aflaHHO  (hM3MYecKO MOfAEeNblo, MCMONb3ys (U3NYECKUe 3aKOHbI W
NPUHLMMbI; HA OCHOBE aHaNn3a YCcnoBKA 3afauu BbiGUpaTb (HU3NUECKYHO
MOfeNb, BbIAENATb (hU3NUECKMe BENNYMHBI U (HOPMY/bl, Heo6XOoANMbIe
NS ee  pelUueHus, MPOBOAWTb pacyeTbl W OLEHWBATb PealbHOCTb
MOAYYEHHOTO 3HauYeHNs (DU3NYECKON BENMUMHBI; pellaTb KayeCTBEeHHbIe
3afjaun,  BbICTpanMBas  JIOTUYECKM  HEMpOTMBOPEUMBYKD  LiEMoYKy
paccyXAeHWii ¢ Onopoil Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hunnyeckne ABNEHNS;

- CPOPMMPOBAHHOCTb YMEHUS MNPUMEHATb MONYUeHHble 3HaHUA Ans
06bACHEHNSA YCNOBUIA NPOTEKAHNA (hN3NYECKUX ABNEHNI B NPUPOAE W ANs
NPUHATUA  NPaKTUYECKMX PeLleHWd B MOBCEAHEBHOM KWU3HW AN



MK 2.3. OpraHun3oBbIBaTh
" KOOPAMHNPOBaTH
coupanbHyto  paboty ¢
OTAENbHBIMA  NLAMY,
KaTeropusMn rpaxgaH u
ceMbsMM,

Hy>XAatoLLmmMmncs B
coumanbHon MNOAAEPXKKe
1 3awmTe

NPaKTUYECKNX 33/a4, MPUMEHEHMIO Pa3NIUUHbBIX METOJ0B NO3HAHNS;

- OBMafieHne BWJAMU [ieATENbHOCTM MO MOMYYEHUIO HOBOTO 3HAHMS, ero
VHTepnpeTauny, npeobpasoBaHMI0 U MPUMEHEHUIO B Pa3fNUHbIX Y4eGHbIX
CUTYyaLMAX, B TOM YMCAE NPU CO3AaHUM YUeGHBIX 1 COLManbHbIX NPOEKTOB;

- (hopMMpOBaHME HAy4HOrO TUMa MbILNEHNS, BRajieHne  Hay4Hoi
TePMUHONOTMeld, KNIOUEBbIMIA NOHATUAMN U METOAaMN;

- CTaBWUTb W (hOpPMyNMpoBaTb COBGCTBEHHbIE 3afjausm B 06pa3oBaTeNbHON
[eATeNbHOCTU U XKN3HEHHbIX CUTYaLMsX;

- BbIfBMATb MPUYMHHO-CNEACTBEHHbIE CBA3W W aKTyanusvpoBaTb 3ajaudy,
BbIABNraTh FMMOTE3y ee pelleHns, HaXOAUTb apryMeHTbl AN [oKasaTenbCTBa
CBOMX YTBEPX/EHWIA, 3ajaBaTb NapamMeTpbl U KpUTEPUN PeLLEHS:;

- aHanu3MpoBaTb MOJMyYeHHble B XOAe PeLleHUs 3afaun  pesysbTaThl,
KPUTUYECKN OLLEHMBATb WX [JOCTOBEPHOCTb, MPOrHO3MPOBaTb M3MeHeHVe B
HOBbIX YC/OBMSAX;

- [laBaTb OL|EHKY HOBbIM CUTYaLsiM, OLieH1BaTb NPUOBPETEHHBbI OMbIT;

- YMeTb MepeHOCUTb 3HaHWA B MO3HABaTe/bHYK M MPaKTUYecKyl 06nacTi
KU3HEeATeNbHOCTY;

- YMeTb NHTErpupoBaTh 3HaHUA U3 PasHbiX NPeAMETHbIX 0GnacTeid;

pa6oTa ¢ UHthopMaLimei:

- BNafieTb HaBblKamMy NONYUYeHNs MHOPMALMK 13 MCTOUHWNKOB PasHbIX TUMOB,
CaMOCTOSITENIbHO ~ OCYLLECTBAIATbL ~ MOWCK,  aHaiM3, CcuUCTemaTusauuio 1
VHTEpNpeTaLio MHPOPMaLMM PasnnyHbIX BIUAOB 1 (hOPM NpeACTaBneHNns;
OBnagieHe YHMBEPCanbHbIMW KOMMYHUKATUBHBIMI fe/CTBUAMY:

o6LLeHme:

- OCYLLECTBAATH KOMMYHMKALMMN BO BCeX Chepax XU3HU;

- PasBepHYTO W NIOTWYHO M3NaraTb CBOI TOYKY 3PEHUSI C WCMO/b30BaHUEM
A3bIKOBbIX CPE/CTB;

COBMECTHast [1eATeIbHOCTb:

- MOHWMaTb W MCMONb30BaTb NPEMMYLLECTBA KOMaHAHOW 1 NHAMBMAYaNbHO
pa6oThl;

- NPUHAMATb LM  COBMECTHOW  [leATeNbHOCTW, OpraHW30BbIBaTb U
KOOPAMHMNPOBaTb AeCTBMA MO ee [OCTVXKEHUIO: COCTaBNATL NNaH AelcTBUiA,
pacnpefiensTb ponn C Y4eTOM MHEHMI Yy4acTHUKOB OGCYXfaTb pesynbTaTbl
COBMECTHOIA paboThl;

- OL|eHMBATb KaYeCTBO CBOETO BK/1a/Ja U KaXKOro yHacTHUKA KOMaH/bl B 06LLNi
pesynbTaT Mo paspaboTaHHbLIM KPUTEPUAM;

OBnajieHne yHMBEPCaNbHbIMI PEryNSTUBHLIMI AeACTBUAMM:

camoopraHusaLms:

- CaMOCTOATENbHO OCYLLECTB/IATL MO3HABaTENbHYIO [AeATeNbHOCTb, BbIABNATL

npo6bnembl, CTaBuUTb U  (hOPMynMpoBaTb  COGCTBEHHble — 3afaun B

06pa30BaTeNbHON [EeATENbHOCTH 1 KM3HEHHBIX CUTYaLUAX;

- CaMOCTOATENbHO COCTaBNATb MMaH peLleHns npobnemMbl € y4eToM
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obecneyeHns 6e30nacHOCTY Npu o6paLleHnn ¢ 6bITOBLIMU NpuGopamn 1
TEXHUYECKUMU YCTPOWCTBAMM, COXPaHEHUs 3[0pOBbS U COGNIOAEHUSA
HOPM 3KONMOrMYECKOro MOBEAEHUS B OKpYXatolleid cpeae; MOHWUMaHue
Heo6X04MMOCTN NPUMEHEHUS JOCTUXKEHWIA (N3NKN 1 TexHONoruin ana
paLoHanbHOro NPUPOAONOb30BaHUS
BNafieTb  OCHOBOMONMAraloLWUMN  (PU3NYECKUMU  MOHATUSAMU 1
BE/MUNHAMM, XapaKTepu3yoLMMKU (r3nyeckre NpoLecchl (CBA3aHHbLIMN
C MeXaHWYeCKMM [IBUXEHUEM, B3aNMOJE/CTBMEM Tes, MexaHUuecKumu
KOneGaHNsAMM 1 BONHAMM; aTOMHO-MOMNEKYNAPHbIM CTPOEHMEM BeLLecTsa,
TEMNOBbIMU  MpOLiECCAMU;  SNIEKTPUYECKUM 1 MarHUTHbIM  MONAMU,
971EKTPUYECKIM TOKOM, 371EKTPOMArHUTHBIMI KONe6aHNAMM 1 BONHaMM;
ONTUYECKUMU SABNEHNAMM; KBAHTOBLIMU SBNIEHUAMM, CTPOEHWEM aToMa 1
aTOMHOTO pa, PaAM0aKTUBHOCTbIO);
- C(hOPMMPOBAHHOCTb YMEHWs pellaTb pacueTHble 3afa4yM C SBHO
3aflaHHOM  (DM3MYecKol MopJenblo, WCnonb3ys (Uanyeckue 3aKoHbl U
NPUHLMMbI; Ha OCHOBE aHaNn3a yCnoBus 3ajaun BbIGUpaTh (rU3nNyeckKyto
MoZenb, BbIAENATh (U3MUeCKMe BENNUMHBI U (OPMY/bl, HEOGXOANMbIE
[N ee pelleHWs, NPOBOAUTb pacueTbl W OLEHWBaTb PeanbHOCTb
MOYYEHHOTO 3HAYeHNst (PU3NYECKON BENNUMHBI; PeLLaTh KauecTBEHHble
3afjaun,  BbICTpauBasi — NIOTWYECKW — HeMpOTUBOPEUMBYIO  LiEnouKy
paccy>fieHnii ¢ Onopoii Ha M3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(U3MUECKIIE SBNEHNS;
- CHOPMMPOBAHHOCTb YMEHWS MPUMEHSTb MOJYYeHHble 3HaHUA A/1s
06BACHEHNA YCNOBUIA NPOTEKAHWA (M3NYECKNX ABNEHWIA B NpUpoje 1 Ana
NPUHATAS  NPAKTUYECKUX PeLUeHWi i B MOBCEAHEBHON >KU3HW AR
obecneyeHns 6e3onacHoCcTK npw obpaLleHnn ¢ 6bITOBLIMK NpuGopamu 1
TEXHNYECKAMW YCTPOCTBaMM, COXPaHeHUs 3[0poBb U COGMIOAEHMA
HOPM 3KONOTMYECKOro MOBeAeHUS B OKpYXatolleii cpege; NOHMMaHWe
Heob6XoAMMOCTN NPUMEHEHNS [OCTUKEHUA (PU3NKU U TeXHONOrUin Ans
paLoHaNbHOTO NPUPOAONO/bL30BaHMUS




MMEIOLLMXCA PecypcoB, CO6CTBEHHbIX BO3MOXHOCTEV 1 NpeanoyTeHui;

- pacLuMpATb PaMKy y4e6HOro npejMeTa Ha OCHOBE IMUHbIX NPeATNOYTEHMNI;

- fenaTtb 0CO3HaHHBbI BbIGOP, apryMeHTUPOBaTb ero, 6paTb OTBETCTBEHHOCTb
3a peLLeHue;

- OLeHWBaTb NPUOGPETEHHbIV OMbIT;

- €noco6cTBOBaTH (HOPMUPOBAHWMIO W MPOSBMEHMUIO LUMPOKOW 3pyauumun B
pasHbIX 061aCTAX 3HaHUIA, MOCTOSHHO MOBbILATL CBOV 06pa3oBaTeNbHbIN 1
Ky/IbTYPHbIi YPOBEHb;

CaMOKOHTPO/b:

- BfafeTb HaBblKaMW  MO3HaBaTeNbHOW  pediieKCUMM  KaK — OCO3HaHWs
COBepLUaeMbIX AefCTBUIA U MbICAUTENbHBIX MPOLECCOB, UX Pe3ynbTaToB U
OCHOBAHMIA;

3MOLMOHaNbHbIV MHTENNEKT, NpegnonaratoLLmii chopMmMpoBaHHOCT!

- CaMOCO3HaHMS, BK/KOYaIOLLEro Cnoco6HOCTb MOHMMATb CBOE IMOLIMOHANbHOE
COCTOSHME, BWAETb HampaBleHWs PasBUTUS COBGCTBEHHOW 3MOLMOHaIbHO
cthepbl, 6bITb YyBEPEHHBLIM B Cebe;

- CamMoperynu1poBaHNs, BK/IOUAIOLLEr0 CaMOKOHTPO/b, YMEHWe MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBeAeHMe, CMOCOGHOCTb aAanTUpoBaThCs K
SMOLIMOHA/bHLIM ~ U3MEHEHUAIM 1 MPOSIBAATb  TMBKOCTb, ObiTb  OTKPbITHIM
HOBOMY;

NpUHATWE cebs 1 ApYrux nogei:

- NPUHAMATB Ce6s, NOHNMAs CBOM HeA0CTaTKM 1 JOCTOMHCTBA;

- NPUHUMATb MOTWBbI W apryMeHTbI ipYrUX NtoJeid Npu aHanuse pesynbTaToB
[esTeNnbHOCTH;

- Npu3HaBaTb CBOE MPaBO ¥ NPaBo APYrUX Nt0Aei Ha OLNGKK;

- pa3BKBaTb CMOCOGHOCTb MOHUMATL MUP C MO3NULIMM PYTOrO YenoBeKa.



2. CTPYKTYPA VI COAEPXAHVIE OBLLEOBPA3OBATE/IbHOW ANCLUMNINHDI

2.1. O6bem yUHebHOWN ANCLUNANHBI U BUAbI Y4e6HOM paboTbl

O6bem B yacax
Bug yuebHoli paboTbl

o4Has 3a04Has
thopma thopma

O6bem 0bpaszoBaTe/ibHOlM NporpaMmMbl AUCLUNNHBI 108 108

BT.u.

OCHOBHOe cofiepxaHue 92 2

BT. Y.

TeopeTnyeckoe obyyeHne 84 2

NpakTUYecKune 3aHATUA 8

MpodeccnoHanbHO-0pNUEHTUPOBAHHOE COAepXKaHMe 12 2

BT Y.

TeopeTnyeckoe 0byyeHue v 2

NpaKTU4ecKme 3aHATUA

CamocTosATeNlbHasA paboTa 100

MpomexxyTouHasi aTTecTaumus 4 4
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2.2.

HanmeHoBaHue

pasgenos v Tem
BeegeHve. dusmka
1 METOAbl Hay4HOro
No3HaHuA
Pasgen 1 MexaHuka
Tema 1.1 OcHoBbI
KWHeMaTuKn

Tema 1.2 OCHOBbI
AVNHAMUKK

Tema 1.3 3aKOHbI
COXpaHeHus B
MexaHuKe

TemaTuueckuil NnaH 1 cogepXkaHue 06Le06pazoBaTebHON AMCUUNINHDI

OuyHas hopma 0byUeHUs
CopepxxaHue y4e6HOro matepuana (0CHOBHOe H NPOodeccroHanbLHO-0pUEeHTUPOBaHHOE), NnabopaTopHble 1
npakTn4yeckme 3aHATUA
CogepxaHue y4e6HOro matepnana
BeegeHve. ®u3mnka Kak Hayka. MeTogbl Hay4YHOro No3HaHus npupogbl. MoHATKe 0 hn3nYecKoi kapTuHe Mupa. MorpeLuHocTy
n3MepeHunii GU3NYeCKNX BENNYMH.

CopepxaHue y4ebHOro matepmana

OCHOBHble ~ XapaKTEPUCTUKM  MEXaHUYECKOrO  [JBUKEHUS.
MpsiMonnHeiiHoe ABMKEHME C NOCTOSAHHBLIM YCKOPEHNeM.
CB06OfHOE NajieHue Ten. PaBHOMEPHOE ABIDKEHNE TOUKM MO OKPYXXHOCTU.

CopiepxaHue y4e6HOro matepnana

3aKOHbI HblOTOHA. 3aKOH BCEMMUPHOTO TAroTeHNA. MepBas KOCMUYecKas CKOPOCTb. [iBUXKEHWE NnaHeT u Manbix Ten CoNHeYHoi
CUCTEMBI.

MpoteccnoHanbHO-0pMEHTUPOBAHHOE COAEPXKaHNe

Cunbl B MexaHuKe (Cuna TSXeCTU, cuna ynpyroctu, cuna TpeHus)). PellieHne npakTnKo-0pneHTUPOBaHHbIX 3ajaq.
CopiepxaHue y4e6HOro matepnana

Mmnynbe Tena. Mnynsc cunbl. 3aKOH COXpaHeHWUs UMMY/bca. PeakTUBHOE ABUXEHNE

MexaHnueckas paboTa U MOLWHOCTb. KuHeTuYeckas aHeprusa. MOTeHUManbHas aHeprus. 3akOH COXPaHeHUs MexaHWu4eckoi
3Heprun. PaboTa cunbl TSHXKECTU U CW/bI YNPYrocTh. MpUMeHeHre 3aKOHOB COXpaHeHMs. Icnonb3oBaHMe 3aKOHOB MeXaHuKu
AN 0GBACHEHWS [BWDKEHWUS HeGecHbIX Ten U ANs pasBUTUS KOCMUYECKUX WCCNefOBaHWiA, TpaHWLbl NPUMEHUMOCTY
KNaccu4ecKoi MexaHnKu

PellieHe 3a/ja4 Ha 3aKOHbI COXPaHEHWS B MeXaHMKe.

PaBHOMepHOe MNPAMOMUHEHOE  [BWXKEHWE.  YCKOpeHue.

Pasgen 2. MonekynapHas husuka n TepMoanHammnka

Tema 2.1 OCHOBbI
MOJEKyNSAPHO-
KUHeTU4ecKorTeopun

Tema 2.2 OCHOBbI
TepMOAMHAMUKY

Tema 2.3 ArperatHble
COCTOSHWA BELLECTBA
1 (hazoBble nepexopbl

CogepxaHue y4ye6GHOro matepnana

OcHoBHble nonoxeHns MKT 1 1x onbITHOe 060cHOBaHMe. OCHOBHbIE XapaKTepUCTUKN Monekyn. CTpoeHWe ra3oo6pasHbiX,
KUAKUX U TBEPABIX Te.

WpeanbHblii ra3 B MKT. OcHoBHOe ypaBHeHWe MKT umgeanbHoOro rasa. TemnepaTtypa v TennoBoe paBHOBecue. JHeprus
TENNoBOro ABVKEeHNs Monekyn. Temneparypa 3sesf.

YpaBHeHne COCTOAHNSA WfeaNnbHOrOo rasa. Ma30Bble 3aKOHbI

CopiepxaHue y4e6HOro matepnana

BHyTpeHHAs aHeprua. Pa6ota w Tennonepefaya. Konuuyectso TennoTbl. YpaBHeHue TennoBoro 6GanaHca. Mepsoe Hauano
TepmoauHamMnku. AguabaTtHblii npoLiecc.

BTopoe Haya10 TepmoguHamunku. Tennosble gsuratenu. KM tennosoro agsuratens. OxpaHa npupogbl.

CofiepxaHue y4e6HOro matepnana

MpodeccroHanbHO-0pMeHTUPOBAHHOE COfepXKaHue

VcnapeHne v KoHAeHcaums. HacbliWeHHbI nap u ero ceoiictBa. OTHOCWUTENbHAA BNAXHOCTb Bo3gyxa. MpuGopbl Ans
onpefeneHns BNaXHOCTW BO3Ayxa. TemnepaTypHO-BNaXHOCTHbI PEXMUM XpaHeHWs apXWBHbIX [OKYMeHTOB. KuneHue.
3aBMCUMOCTb TeMMepaTypbl KUMEHWs OT JaBneHus.

O6bem
yacoB
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dopmMmupyemble
KOMMeTeHLNK
OK 1- OK 6,

OK 9, OKtO

OK 1- OK 6,
OK 9, OKIO
MK 1.6. MK 2.3

OK 1-OK 6,
OK 9, OKIO
NnK23



XapakTepucTuKa >XUAKOrO COCTOSHUA BeliecTBa. BAWXKHWIA  nopspok. [MOBEPXHOCTHOE HaTsxeHue. CmauvBaHue.
KanunnspHble sBneHns. XapakTepucTuka TBepAoro cocTosHWs Belectsa. Kpuctananueckne 1 amoptHble Tena
MpakTuyeckune 3aHATUA
OnpepaeneHne BNQXHOCTU BO3AyXa.

Pasfen 3. dnekTpoAnHaMmKa

Tema 3.1 CopepxaHue yye6HOro matepuana

OMNeKTPUUECKOE NMofe  IneKTpUUecKue 3apsagbl. dNeMeHTapHbIA aneKTpuUeckuii 3apsg. 3akoH coxpaHeHus 3apsga. 3akoH KynoHa. dnekTpuueckoe
none. HanpsXeHHOCTb 3NeKTPUYECKOro nons. MpuHLMN Cynepnosnuymumn nonei.
MpPOBOAHMKMN B 3NEKTPUYECKOM none. [IN3NeKTPUKN B 31eKTPUHECKOM none. Monspusaumns nanekTpruKos.
MoTeHuman. PasHOCTb MOTEHLWaNoB. DKBUMOTEHLWaNbHbIE NMOBEPXHOCTW. CBA3b MeXAYy HanpsXXeHHOCTbIO U PasHOCTbiO
NOTEHLNaN0B 3NeKTPUHECKOrO Nons.
ONeKTPOEMKOCTb. KoHAeHcaTopbl. DHEPria 3apsaXXeHHOro KOHAeHcartopa.

Tema 3.2 3aKoHb! CofepxaHue y4e6HOro matepumana

NOCTOAHHOr0TOKa Ycnosus, Heo6xoauWMble A5 BO3HUKHOBEHWS W MOAAEPXKAHWA 3NeKTPUUeckoro Toka. Cuna Toka. neKkTpuueckoe
conpoTtue/ieHne. 3akoH Oma A/1f y4acTKa Lienu.
MpodeccnoHanbHO-0pMEHTUPOBaHHOE COAepXKaHne
MapannensHoe 1 nocnefosaTeNbHOe COefNHEHIE NPOBOAHMNKOB. PaboTa M MOLLHOCTb NOCTOAHHOIO TOKa. Tennosoe AeiicTane
ToKa. 3akoH Jpkoyns—JleHua. OneKTpoHarpeBaTeNbHble NPUGOPbI. PelleHWe NpakTUKO-OPUEHTUPOBaHHbLIX 3adady (c
ncnons3oBaHnem ®3 «O 3awmTe npas NoTpebuTeneii»).
ONeKTPOABMXKYLLAA CUNa UCTOYHMKA ToKa. 3akoH OMa Ans NonHoi Lenu
MpakTuyeckune 3aHATUA
M3yyeHne 3aKOHOB NOCNe0BATENbHOMO W NapannenbHOro CoefyHeHN A NpoOBOAHNKOB
W3mepeHne SAC 1 BHYTpPeHHEro ConpoTUB/IEHNS UCTOYHUKA TOKa

Tema 3.3 CopepxaHue yyeGHoOro matepuana
ONeKTPUYECKIii TOK B MpotheccMoHanbHO-0pneHTUPOBaHHOE COfepXKaHue
pasnu4HbIX cpefax OnekTpuuecknii TOK B MeTainax, rasax, B Bakyyme Buabl rasoBbix pa3psgoB. TepmO3neKTpOHHas amwuccus. [nasma.

JNeKTPNYECKNIA TOK B XKUAKOCTAX. DNEKTPONU3. 3akoH anekTponnsa dapages. 3akOHbl 3/1€KTPONN3A B TPACONOrUK
OneKTpnyecknii TOK B NONYNpoBoAHUKax. COGCTBEHHas M NpUMecHas NpoBOAMMOCTU. P-n nepexog. MonynpoBoAHUKOBbIE
npnGopsl. MprUMeHeHVe NonyNPOBOAHNKOB

Tema 3.4 MarHutHoe  CopepxxaHue yye6HOro matepuana

none MarHutHoe none. MarHutHas uHgykumus. Cuna Avnepa.
MarHuTHoe none. MarHuTHbIA NOTOK. Cuna JlopeHua. MpumeHeHue cunbl JlopeHua. MarHUTHble CBOICTBA BeLLeCTBa.
ConHeyHas akTUBHOCTb M e BAUAHWe Ha 3eMnto. MarHuTHble 6ypu

Tema 3.5 CofepxxaHue yye6HOro matepuana
OneKTpoMarHuTHas S1BNeHNe 3N1eKTPOMAarHUTHON WHAYKUMKU. Mpasuno JleHua. 3akoH 3n1eKTPOMarHUTHOWM MHAYKUMW. BuxpeBoe anekTpuueckoe
MHAYKLWA none. 3AC MHAYKUMK B ABMKYLLUXCSH NPOBOAHMKAX.

f1BfIeHMe CaMOVHAYKUWUNA. VIHAYKTUBHOCTb. DHEPrus MarHUTHOTO rosis ToKa. SNeKTpoMarHMTHOe none
Pasgen 4. KonebaHus 1 BONHbI

Tema 4.1 CopepxxaHue yye6HOro matepuana
MexaHuueckue MexaHuyeckne KonebaHus, X 0CHOBHbIE XapaKTePUCTUKU. Pe3oHaHC.
KONe6aHmA 1 BO/HbI MexaHu4eckune BOJHbI, X OCHOBHbIE XapaKTePUCTUKMN. 3BYKOBbIE BOJHbI. Y IbTPa3BYK U ero NpUMeHeHue.
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OK1-OK6,
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MK 1.6, NK 2.3



Tema 4.2
ONeKTPOMarHuTHble
KonebaHus W BOMHbI

Pasgen 5. OnTuka
Tema 5.1 Mpupoga
cBeTa

Tema 5.2 BosiHoBble
cBoiicTBacBeTa

Tema 5.3
CneumanbHas Teopus
OTHOCUTENLHOCTM

CopepxxaHue y4ebHOro matepuana

CBO6OAHbIE 3NEKTPOMArHWTHble KoneGaHwa. [lpeBpalieHWe 3Heprun B KonebaTenbHOM KOHType. [epuof CBOGOAHBIX
371EKTPUYECKUX KonebaHuii. dopmyna TOMCOHa. 3aTyXatoLLye 31eKTPOMAarHUTHbIE KonebaHus.

BbIHYX/eHHbIEe 3N1eKTpuYeckne KonebaHus. MepemeHHbI TOK. Pe30HaHC B 3NeKTpUuecKoii Lenu. FeHepaTop nepeMeHHoro
Toka. TpaHcthopmatopbl. MonyyeHre, nepedaya 1 pacnpeseneHne aneKTpo3Heprum.

MpoeccnoHanbHO-0pMEHTNPOBAHHOE COfePXaHne

ONeKTPOMarHUTHble BOMHbI. CBOICTBA 3NEeKTPOMAarHUTHLIX BOMH. OTKPbITLIA KoneGaTenbHblii KOHTYp. OnbiThl I Mepua.
W3o06peTeHune pagno A.C. MonosbIM. MoHATWE 0 pagnocBs3n. MpuUHLMN pagmnocBasun. MNpruMeHeHne 3NeKTPOMarHUTHBIX BOJH.
PelLeHre NpakTMKO-OPUEHTUPOBAHHbIX 3adad (C ncnonbsoBaHnem ®3 «O 3alwmTe Npas NoTpebuTenein»)

CopepxaHue y4e6GHOro matepuana

ToueuHbl MCTOYHMK cBeTa. CKOPOCTb PacnpoCTpPaHeHWs CBETa. 3aKOHbl OTPaXeHWs W MNpenomneHus ceeta. MpuHumn
toiireHca. CoNHeYHble 1 NyHHble 3aTMeHKsA. MoAHOe oTpaxeHWe

JInH3bl. MocTpoeHne N306paXkeHns B NMH3axX. PopMyna TOHKOMN NNH3bI. YBEANYEHUE NNH3bI.

na3 Kak onTuyeckas cuctema. OnTuyeckme npubopbl. TeNeckonsl.

CopepxaHue y4ebHoOro matepuana

WHTepdepeHLns cBeTa. KOrepeHTHOCTb CBETOBbIX Jflyuyeil. WHTepdepeHUMs B TOHKUX nneHkax. Konbua HblOTOHA.
Mcnonb3oBaHne WHTepEpeHLUMN B Hayke U TexHuke. [udpakums ceTa. [udpakuns Ha Wenn B napanienbHbiX fnyyvax.
[ndpakunoHHas pelleTka. Monapusauma nonepeyHbIX BoaH. Monspusayus ceeta. Monspongbl. Jucnepcus ceeTa.

Buabl u3nyyeHunii. Buapl cnekTpos. CnekTpbl UcnyckaHWs. CnekTpbl nornolieHns. CnekTpanbHblii aHanms. CnekTpanbHble
Knacchbl 38e3.

MpotheccnoHanbHO-0pMEHTUPOBAHHOE COePXaHNe

YnbTpadroneToBoe U3NyUyeHne, ero NPUMeHeHNe Npy aKCnepTu3e JOKYMeHTOB. VH(pakpacHOe 13nyueHne. PeHTreHoBCKMe
Ayun. M npupoga v ceoiicTea. LLIkana aneKTpoMar HUTHBIX U3nyyeHuii

CopepxxaHue y4ebHOro matepuana

[lB/XKeHMe CO CKOPOCTbIO cBeTa. [MoCTynaTbl TeOPUM OTHOCUTENLHOCTW W CNeACTBUS U3 HUX. VIHBapUaHTHOCTb MOAyns
CKOpOCTU CBeTa B Bakyyme. DHeprus nokos. CBA3b MacChl U 3HEpruy CBOGOAHON YacTWLbl. DNeMeHTbl PensiTUBUCTCKOI
[VHaMUKN

Pasgen 6. KBaHToBas (u3snka

Tema 6.1 KBaHTOBas
onTuKa

Tema 6.2 dusvka
aToMa MaToMHOro
Anpa

CopiepxaHue y4e6HOro matepnana

KBaHToBas runoTesa MnaHka. TennoBoe u3nyyeHue. KopnyckynsapHO-BONHOBOW Ayanuam. ®oToHbl. MunoTesa ge bpoiing o
BO/IHOBbIX CBOMCTBax yacTul,. [asneHue ceeta. Xumuyeckoe felicTeue ceeta. OnbiThl M.H. Nlebeaesa n H.W. Basunosa.
®oToahhekT. YpaBHeHne JiiHLwTelHa A hoToaddekTa. MpumeHeHne thoToadhekTa

CopepxaHue y4e6HOro matepmana

Pa3BuTMe B3rNAA40B Ha CTpOeHMe BewlecTBa. Mogenm CTpOeHUss aTOMHOro sgpa. fgepHas Mofenb atoma. OnbiTbl
3. Pesepdoppa. Mogenb atoma Bogopoga no H. bopy. KeaHToBble nocTynatsl bopa. Jlasepbil.

PafnoakTMBHOCTb. 3aKOH pPaAroaKTMBHOTO pacnafa. PafnoakTuBHbIe npespalleHns. Cnocobbl HAGNIOAEHUS U PerncTpaLum
3apSKEHHbIX YaCcTUL.

CTpoeHune aTOMHOro fgpa. [edekT mMacchl, 3HEprus CBA3M U YCTORYMBOCTb aTOMHbIX fAep. SAepHble peakuwn. HnepHas
SHEpreTuKa. JHepreTUUecknii BbIXOA SAEPHbIX PeakLyid.
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McKyccTBeHHast pavoakTUBHOCTb. [leneHne Tskenbix ffep. LlenHas sfepHas peakuus. YnpaBnsemas LenHas peakums.
SAnepHbll peakTop. TepmosAepHbli CUHTe3. SHeprva 3se3d. lonyuyeHwe pagnMoakTUBHBLIX W30TOMOB W UX MPUMEHEHME.
Buronoruyeckoe feiicTere pafnoakTUBHBIX N3Ny4eHWA. DneMeHTapHble YacTULLbl
Pasgen 7. CTpoeHune BceneHHoi

Tema 7.1 CTpoeHue CopepxaHue yye6Horo matepmana

ConHeuHoit cuctembl  CONHeyHas cucTema: NnaHeTbl U Manble Tena, cuctema 3emns—J/lyHa

Tema 7.2 3sontoups CopepxaHue y4e6Horo matepnana

BceneHHoiA CTpoexue v 3sontouna ConHua v 38é3a. Knaccudmkauns 3sé3s. 38E3abl 1 UCTOUHUKN UX 3Heprum. ManakTnka. CoBpeMeHHble
NpeACTaBNeHNs 0 CTPOEHUM 1 3BONOLMM BceneHHoi
MpakTuyeckune 3aHATUA

M3yueHne KapTbl 3Be34HOM0 Heba
MpomexyToyHas aTTecTauns

Bcero:

3ao4Has popma 06y4yeHus

CopepxaHue yuebHOro matepmana (OCHOBHOE 1 NPO(eccUoHanbHO-0PUEHTUPOBaHHOE), NabopaTopHbie 1
npakTUyeckune 3aHATUS

HanmeHoBaHue
paszenos n Tem
BeefeHve. dusmka CopepxaHue y4e6Horo matepnana
1 MeTOfjbl HAay4HOro  BaegeHue. Pu3nKa Kak Hayka. MeToAbl Hay4HOTo NO3HaHWA NPUPOAbI. MOHATWE O U3NYECKON KapTuHe Mupa. MorpeluHocTy
no3HaHma N3MepeHunii GU3NYECKNX BENNYNH.
CamocTonTenbHas pa6ota: OTBeTbl Ha KOHTPONbHbIE BOMPOCHI
Pasgen 1 MexaHuka

Tema 11 OcHoBbI CopepxaHue y4e6HoOro matepmana

KWHEMaTUKU OCHOBHblE  XapaKTEPUCTUKM  MEXaHUYeCKOro [iBUWXKeHWs. PaBHOMEpHOe MNPAMONMHENHOe [BUKEHMe.  YCKOpeHue.
MpsiMonnHeiiHoe ABIDKEHME C NOCTOSAHHBIM YCKOPEHMEM.
CB06O/HOE NajieHe Ten. PaBHOMEPHOE iBUXEHME TOUKM MO OKPYXHOCTH.

Tema 1.2 OCHOBBbI CogepxaHue yuebHOro matepunana

LMHaMUKN 3aKOHbl HblOTOHA. 3aKOH BCEMUPHOTO TArOTeHUs. MepBas KOCMUYECKas CKOPOCTb. [iBUXKEHWe nnaHeT 1 Manbix Ten ConHeyHoi
CUCTEMBI.

MpodcccroHanbito-0pUeHTNPOBaHHOE COAEPXKaHNe
Cunbl B MexaHuUKe (Cuna TSHKECTH, Cuna ynpyroctu, cuna TpeHust). PeLleHne NpakTUKO-OPUEHTUPOBAHHbIX 3adau.

Tema 1.3 3aKoHbl CopepxaHue y4e6Horo matepmana
COXpaHeHus B Wwmnynbe Tena. Mnynbe cunbl. 3aKOH COXpaHeHus UMNynbca. PeakTUBHOE BUKeHne
MexaHuKe

MexaHuyeckas pabota n MOLHOCTb. KuHeTUYeckas aHeprus. MoTeHUManbHas SHeprus. 3aKoH COXPaHeHUs MexaHU4ecKoi
3Heprum. PaGoTa Cusbl TAXECTU U cUnbl yNpyroctu. MprMeHeHe 3aKOHOB COXPaHeHNs. ICnonb3oBaHme 3aKOHOB MeXaHWKY

ONA 06bACHEHWS! ABWMKEHUS HeGeCHbIX Ten W AN PasBUTUSA KOCMUYECKWX WCCNefoBaHUiA, rpaHuLbl NPUMEHUMOCTU
KNaccu4ecKoii MexaHukm

PellieHVe 33/1a4 Ha 3aKOHbI COXPaHEHUS B MeXaHuKe.
CamocTosaTenbHas pa6ota: MpopaboTka KOHCNEKTOB. BbiNONHeHNe KOHTPONbHbIX 3afaHuii.
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Paszgen 2. MonekynapHas husnka u TepmoguHammka

Tema 2.1 OCHoBbI
MOneKyNApHO-
KUHEeTUYecKonTeopumn

Tema 2.2 OCHOBbI
TEpPMOAMHAMUKY

Tema 2.3 ArperaTHble
COCTOS HUABELLLECTBA
1 thazoBble nepexopbl

CopepxaHue y4e6HOro matepuana

OcHoBHble nonoxeHns MKT 1 ux onbITHoe o6ocHoBaHMe. OCHOBHbIE XapaKTepUCTUKN Monekyn. CTpoeHne razoobpasHbiX,
KUAKUX 1 TBEPABIX Ten.

WpeanbHblii ra3 B MKT. OcHoBHOe ypaBHeHune MKT ugeansHoro rasa. TemnepaTypa W TennoBoe paBHOBeCWe. DHeprus
TEMMoBOro ABMXEHNS MoNekyn. TemnepaTypa 383/,

YpaBHeHu1e COCTOAHNA nfeanbHOro rasa. a3oBble 3aKOHbI

CofepxaHue y4e6HOro matepuana

BHYTpeHHAs 3Heprus. Pa6oTa w Tennonepefaya. KonuwyecTBo TennoTbl. YpaBHeHWe TennoBoro GanaHca. Mepsoe Havano
TepmoavHamMuK1. AgnabaTHblil npoLiecc.

BTopoe Havano TepmogunHamuku. Tennosble gsuratenu. KM/ tennosoro gsurarens. OxpaHa Nnpupobl.

CopepxaHue y4e6HOro matepuana

NpodeccroHanbHO-0pUeHTUPOBAHHOE CofepXKaHne

VcnapeHne n KoHAeHcauus. HacblleHHbI nap u ero csoiicTBa. OTHOCUTENbHAs BNAXHOCTb BO3fyxa. [Mpubopbl Ans
onpefeneHns BNaXHOCTW BO3JyXa. TemrepaTypHO-BAXHOCTHbI PeXMUM XpaHeHWs apXWMBHbIX [OKYMeHTOB. KuneHue.
3aBMCUMOCTb TeMMepaTypbl KUMEHNs OT JaBeHUs.

XapaKkTepucTnka J>KWAKOTO COCTOSIHMA  BellecTBa. BAMKHWIA nopsgok. [MOBEepXHOCTHOE HaTsKeHue. CMauuMBaHue.
KanunnsapHble fBneHUs. XapakTepucTiika TBEPAOro COCTOSHNA BellecTBa. Kpuctanamyeckue 1 amopdHble Tena
MpakTuyeckune 3aHATUA

OnpepeneHne BNOKHOCTU BO3AyXa.

CamocTonaTenbHas paboTa: MpopaboTka KOHCMEKTOB. BbINONHEHNE KOHTPOMbHBIX 3afaHuiA.
Pasgen 3. nekTpofnHamMmnKa

Tema 3.1
OneKTpuyeckoe none

Tema 3.2 3aKOHbI
NOCTOSIHHOrOTOKa

CogepxaHue y4e6HoOro matepuana

3neKTpuueckue 3apagbl. dNeMeHTapHbI INeKTPUYeCKUin 3apsgd. 3akoH COXpaHeHWA 3apafa. 3akoH KynoHa. dnekTpuuyeckoe
none. Hanpsi)xeHHOCTb 31eKTPUYECKOro nons. MpUHLMN Cynepnosnyuy nonei.

MPOBOAHNKM B 3N1€KTPUUECKOM Nose. [N3NneKTpUKM B 3NeKTpUYeckom none. Monspusaums AaneKTpukos.

MoTeHUMan. PasHOCTb MOTEHLNaNoB. OKBUMOTEHLMANbHbIE MOBEPXHOCTW. CBAA3b MeXAY HanpsHKEHHOCTbIO W PasHOCTbIO
MOTEHLMANOB 3N1EKTPUYECKOTO MONs.

OneKTPoEMKOCTb. KoHzeHcaTopbl. SHeprus 3apsXKeHHOro KOHAeHcaTopa.

CopepxaHue yue6HoOro matepmana

Ycnosus, Heo6xoAuMble [N BO3HWKHOBEHUS W MOAAEPXaHUs 3NeKTPUYeCKoro Toka. Cuna Toka. IneKTpuyeckoe
conpoTtueseHmne. 3akoH Oma Ans yyacTka Lenu.

MpoheccnoHanbHO-0pMEHTNPOBAHHOE COfepPXKaHNe

MapannensHoe 1 NocnefoBaTenbHOE CoeMHEHNe NPOBOAHMKOB. PaboTa 1 MOLHOCTb MOCTOSAHHOTO TOKa. Tennosoe AeiicTane
ToKa. 3akoH [hkoyna—IJleHua. OnekTpoHarpesaTenbHble MPUGOPbI. PellueHWe NpakTUKO-OPUEHTUPOBaHHbLIX 3ajad (C
ncnonb3oBaHvem ®3 «O 3awyuTe npas NoTpebuTeneii»).

3NeKTPoABMXKYLLAA Cuna UCTOYHMKA ToKa. 3akoH OMa A8 NonHoN Lenwn
MpakTuyeckune 3aHATUA

M3yueHie 3aKOHOB NMOC/EA0BATEIbHOMO 1 MapanaenbHoro CoefUHeH  NPOBOAHNKOB
W3mepeHne SC 1 BHYTPEHHEro ConpoTUB/IEHUS NCTOYHMKA TOKa
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Tema 3.3
ONeKTpPUYeCKnii ToK B
pasnnyHbIX cpefax

Tema 3.4 MarHutHoe
none

Tema 3.5
OneKTpoMarH1THas
VHAYKUMSA

CopepxaHue yuebHoro matepuana

MpodeccnoHanbHO-0pMEHTUPOBaHHOE COAepXKaHne

OnekTpuYeckuii TOK B MeTannax, rasax, B Bakyyme Bugbl rasoBbiX paspsfoB. TepmO3neKTpoHHas amuccws. [nasma.
ONeKTPUYECKUIA TOK B XKUAKOCTAX. DNEKTPONU3. 3aKOH anekTponnsa dapases. 3akoHbl 3/1€KTPONN3a B TPaconormm
JneKTpuYeckuii TOK B NoNynpoBogHuWKax. Co6CTBEHHaA M NPUMeCHas npoBogMMOCTU. P-n nepexod. MonynpoBOAHMKOBbIE
npubopsl. MprMeHeHe NONYNPOBOAHNKOB

CogpepxaHue y4ebHoro matepuana

MarHuTHoe none. MarHutHas uHAyKums. Cuna Amnepa.

MarHutHoe none. MarHWTHbI NOoToK. Cuna JlopeHua. pumeHeHue cunbl JlopeHua. MarHUTHble CBOICTBA BeLLeCTBa.
ConHeYHas akTUBHOCTb W e BIUSHWE Ha 3eMnto. MarHuTHble Gypu

CogpepxaHue y4e6HOro matepuana

S1BNEHNe 3N1eKTPOMarHUTHON WHAYKUMK. Mpasuno JleHua. 3akoH 3neKTpoMarHUTHOWM MHAYKUWUKM. BuxpeBoe anekTpuueckoe
nosne. 3AC MHAYKLMMN B ABMXYLLMXCS MPOBOJHUKAX.

fiBneHne caMOMHAYKUUN. VIHAYKTUBHOCTb. SHEPris MarHUTHOrO Nons Toka. SNeKTpoMarHUTHoOe rnose

CamocTosaTenbHas pa6ota: MpopaboTka KOHCMEKTOB. BbiNONHEHWe KOHTPONbHBIX 3afaHuiA.
Pasgen 4. Kone6aHus 1 BONHbI

Tewma 4.1
MexaHunueckue
Kone6aHus 1 BONHbI
Tema 4.2
OneKTpoMarHUTHble
Kone6aHns 1 BONHbI

CopepxaHue y4e6HOro matepuana

MexaHuueckne Kone6aHns, X OCHOBHbIE XapakTepuUCTUKN. Pe3oHaHC.

MexaHu14ecKie BOJIHbI, X OCHOBHbIE XapaKTepPUCTUKN. 3BYKOBbIE BO/HbI. Y IbTPa3ByK 1 ero NpuMeHeHue.

CopepxaHue yyeGHoro matepuana

CBO6OAHbIE 3NEKTPOMArHUTHble KonebaHus. [peBpalieHWe 3Heprun B Koneb6aTenbHOM KOHType. [epuog CBOGOAHBIX
3NeKTPUYECKMX KonebaHmii. dopmyna ToMCoHa. 3aTyxatoLLue 3/1eKTPOMarHUTHbIe KonebaHus.

BbIHYX/€eHHble 3neKTpuueckne konebaHus. MepeMeHHbIi TOK. Pe30HaHC B 3N1eKTPUYeCKoii Lenun. MeHepaTop nepeMeHHOro
Toka. TpaHcdopmaTopbl. MonyyeHue, nepesaya u pacnpeeneHue 3neKTPOIHepPruu.

MpotheccnoHanbHO-0pNeHTUPOBaHHOE COfepXKaHne

OneKTPOMarHWTHble BO/HbI. CBOMCTBA 3MEKTPOMArHUTHBIX BOMH. OTKPbITbIA Kone6aTenbHbli KOHTYp. OnbiTbl I Fepua.
W3o06peTeHune pagmo A.C. MonosbiM. MoHATe 0 pagnoceasu. MpuHLMN paguocsasun. MNprMeHeHne 31eKTPOMarHUTHBIX BOMH.
PeLueHre NpaKTNKO-OPMEHTMPOBaHHbIX 3adad (C ucnonb3osaHnem ®3 «O 3awmTe npas NoTpebuTenein»)

CamocTosaTenbHas pa6ota: MpopaboTka KOHCNEKTOB. BbiNOMHEHNEe KOHTPONbHbIX 3afaHuid.

Pasgen 5. OnTuka
Tema 5.1 Mpupoga
cBeTa

Tewma 5.2 BosHoBble
cBoiicTBacBeTa

CopepxaHue y4e6HOro matepnana

TouyeuHblii UCTOYHMK cBeTa. CKOPOCTb PacnpocTpaHeHWs CBeTa. 3aKOHbl OTPaXeHWUs W npenomneHus cseta. MpuHLMN
toiireHca. ConHeYHble U NyHHble 3aTMeHUs. [MonHoe oTpaKeHue

JInH3bl. [oCTpoeHWe 1306paxeHNs B IMH3aX. POPMyNna TOHKOW NNH3bI. YBeNYeHne AnH3bI.

na3 kak onTuyeckas cuctema. OnTuyeckne Npu6opsl. Teneckons.

CopepxaHue y4e6HOro matepnana

WHTepthepeHuns cBeTa. KorepeHTHOCTb CBETOBbIX nyueid. VHTepdepeHUMs B TOHKMX nneHkax. Konbua HblOTOHa.
Mcnonb3oBaHne WHTEpdEPeHLMM B Hayke M TexHuke. [udpakuns cseTa. Qudpakuus Ha Liean B napanienbHbiX nyyax.
[ndpakuynoHHan pelleTka. Monspusauus nonepeyHbIX BoNH. Monspusauus ceeta. Monapomasl. Aucnepcus ceeta.

Buapl n3nyyeHnit. Buabl cnektpos. CnekTpbl UCMycKaHWsA. CnekTpbl nornouieHns. CnekTpanbHblii aHanms. CnekTpanbHble
Kacchbl 38e34.
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Tema 5.3
CneuuanbHas Teopus
OTHOCUTENLHOCTU

MpofheccroHanbHO-0pMEHTUPOBAHHOE COfepXaHne

YnbTpadroneToBoe N3NyyeHre, ero NPUMEHeHNe Npy aKCrepTU3e [OKYMEeHTOB. VH(pakpacHoe 13ny4eHne. PeHTreHoBCKMe
nyumn. VX npupopaa v cBoiicTBa. LLIkana aneKkTpoMarHUTHbIX M3NnyyeHuit

CofepxaHue y4e6HOro matepuana

[lB/XKeHME CO CKOpOCTbIO CBeTa. 1OCTynaTbl TEOPUM OTHOCWUTENBHOCTU U CNEACTBUS M3 HUX. VIHBapUaHTHOCTb MoOpyns
CKOpOCTU CBeTa B BaKyyme. DHeprus nokos. CBsisb Macchl WU 3Heprv CBOGOAHOW YacTULbl. DNEMEeHTbI PensTUBUCTCKON
AVHaMUKK

CamocTonaTenbHas paboTa: MpopaboTka KOHCMNEKTOB. BbINONHEHNE KOHTPOMbHBIX 3afaHuiA.
Pasgen 6. KBaHToBas (u3nka

Tema 6.1 KsaHTOBas
onTuka

Tema 6.2 Pu3unka
aToMa MaTOMHOro
Anpa

CogepxaHue y4e6HOro matepmana

KBaHTOBas runotesa MnaHka. Tennosoe usnydenne. KopnyckynspHo-BoNHOBOW Ayanuam. ®oToHbl. MunoTesa ge bpoiing o
BOJIHOBbIX CBOWCTBax yactuL. [laBneHue cBeta. XuMuyeckoe feiicteme ceeta. OnbiThl M.H. NleGegesa n H.W. Basunosa.
doToadhekT. YpaBHeHne JiiHwwTeliHa Ana hoToaddekTa. MpumeHeHne thoToaddekTa

CopepxaHue y4eGHOro matepnana

Pa3BuTue B3rNs40B Ha CTPOeHMe BellecTBa. Mogenu CTpoeHUst aTOMHOro sfpa. fgepHas Mofgenb atoma. OnbiTbl
3. Pesepdoppa. Mogenb atoma Bogopogda no H. bopy. KeaHToBble nocTynatsl bopa. Jlasepb.

Pajjn0akTMBHOCTb. 3aKOH pafuoaKkTWBHOIO pacnaga. PagnoakTvBHble npespaLeHns. Cnocobbl HabnoAeHUs 1 perucTpalmm
3apAEHHbIX YacTUL.

CTpoeHue aTOMHOro fgpa. [leteKT mMacchl, 3Heprus CBA3M U YCTOMYMBOCTb aTOMHbIX fAep. SAepHble peakuuun. HgepHas
SHEpreTuKa. HepreTUUecKuii BbIXOA SAEPHbIX PeaKLii.

McKyccTBeHHast pavoakTUBHOCTb. [leneHne Tskenbix sgaep. LienHas sfepHas peakuus. Ynpasnsemass LenHas peakuys.
AnepHbIl peakTop. TepmosifepHblii CUHTe3. DHeprus 3se3f. [lonyyeHWe pafnoakTUBHbLIX W30TOMOB U UX NPUMEHEHWe.
Buonoruyeckoe AeiicTBue paanoakTUBHBIX N3MyUeHUA. DneMeHTapHble YacTULibl

CamocTosaTenbHas pabota: MpopaboTka KOHCMEKTOB. BbINONHEHNE KOHTPOMbHbIX 3afaHuiA.
Paszgen 7. CTpoeHune BceneHHoi

Tema 7.1 CTpoeHue
CONHEYHOM cucTemsl
Tema 7.2 3sontouus
BceneHHoiA

CogepxaHue y4e6Horo matepuana

Co/HeYHas cucTema: niaHeTbl U Masnble Tena, cuctema 3emnsa—JlyHa

CogepxaHue y4eGHoro matepuana

CtpoeHue v 3ontouma ConHua v 38é3g. Knaccugmkaums 38é3n. 3BE3fbl M UCTOUYHWKN UX 3Hepruun. ManakTnka. CoBpeMeHHble
NpesCcTaBNeHUs 0 CTPOEHUU 1 3BONKOLMM BeeneHHoii

MpakTuyeckune 3aHATUA

M3yyeHne KapTbl 3BE3AHONO HeGa

CamocTosaTenbHas pabota: MpopaboTka KOHCNEKTOB. BbINONHEHWE KOHTPOMbHbIX 3afaHuiA.
MpomexyToyHas aTTecTauus

Bcero:
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3. YCJ/IOBUSA PEAJIU3ALINN MPOITPAMMbI OBLLLEEOEPA3OBATE/IbHOMN
AncumMnnnHbl
3/1. TpeboBaHNA K MUHUMa/IbHOMY MaTepuasibHO-TEXHNYECKOMY 06ecreyeHunto

Peanusaups nporpammbl yue6HOW AUCUMNNUHBI TpebyeT Hanuuma y4yeOHOro KabuHeta, B
KOTOPOM MMeeTCs BO3MOXHOCTb 06ecreunTb CBOGOAHBIN AocTyn B VIHTepHeT BO Bpems y4ye6HOro
3aHATWS 1 B NEPMOS BHEYUEOHON [eaTenbHOCTH 06yUaloLLmXcs.

MomeLlleHve KabuHeTa AO/MKHO YA0BNETBOPAET Tpe6oBaHNAM CaHUTapHO-3NNAEMUONOTNYECKUX
npasun W HOPMATMBOB W  ObITb  OCHalLeHO TUMOBbLIM  06OpyJOBaHWeM, B TOM  u4ucie
creuyanm3npoBaHHoli yue6HoW mMebenbio 1 cpefcTBamMn 06yUeHUs, AOCTATOUHBIMW ANS BbIMOMHEHUS
Tpe6oBaHWii K YPOBHIO MOArOTOBKY 06y4atoLLmnXCs.

B kabuHeTe JO/MKHO GbITb MyNbTUMeAUIHOE 060pYAOBaHMe, NOCPEACTBOM KOTOPOFO YYaCTHUKM
06pa30BaTe/lbHOro MpoLecca MoryT NpocMaTpuBaTh BU3yasbHYH WHOPMALMIO MO eCTECTBO3HAHWUIO,
co3fasatb MpeseHTaLumn, BugeomaTepuasbl, UHbIE JOKYMEHTbI.

O6opynoBaHve y4e6HOro KabuHeTa:
nocafjo4Hble MecTa no Kon4ecTsy 06yyaroLuxcs;
pabouee MecTO npenojasarens;

Ludposas nabopatopus no hU3MKe 41 npenogasarens;
Lndposas nabopatopus no usnke 4ns obyyaroLlerocs;
KOMMEeKT y4ebHO-HarNagHbIX Nocobui;

KOMMNJIEKT 3/1eKTPOHHbIX BUfEOMaTepUanos;

3afjaHns AN KOHTPO/IbHBIX paborT;

NpodeccroHaIbHO OPUEHTUPOBAHHbIE 3afjaHNS;

- MaTepuanbl 3K3ameHa.

TexHuUYeckue cpeacTsa 06yyeHUs:

- NepcoHanbHbI KOMMbIOTEP;

- MPOEKTOP C 3KPaHOM.

3.2. VHhopmaunoHHoe obecneyeHme obyyeHUs
OCHOBHbIE NCTOYHUKN

1 Mskuwes 4., dusuka: 10 knacc: 6a308BblIiA 1 yrny6neHHbIA ypoBHU: yuebHuK/ .A. MskuLwues,
B.5. ByxoBueB, H.H. CoTckui; nog pea. H A. MapteHTbeBoii -10 u3g., ctep. - Mocksa: MpocBeLyeHue,
2023.-432 c.

2. Mskuwes I".4., dusmnka: 11 knacc: 6a30Bblii U Yrny6neHHbI ypoBHU: yuebHUK/ A, Mskuiues,
b.5. ByxoBueB, B.M. YapyruH; nop peg. H.A. MapgeHTbeBoli — 11 wu3g., cTep. — Mocksa:
MpocseLleHune, 2023.-432 c.
3NEeKTPOHHbIE N3aHNA (3/1eKTPOHHbIE Pecypchbl)

1 Bcepoccuiickue nHTepHeT-onumnmagsl. - URL: https://online-olympiad.ru

2. EpvHas Konnekuus LudpoBbiX 06pasoBaTeNbHbIX pecypcoB. -  URL: http://school-
collection.edu.ru

3. VHdopmaumoHHaa cuctema «EaMHOe 0KHO focTyna K obpasoBaTefibHbIM pecypcam». - URL:
http://window.edu.ru

4. HayuHasa anekTpoHHas 6ubnunoteka (H3B). - URL: http://www.elibrary.ru

5. OTKpbITbIA Konnemk. dusmka. - URL: https://physics.ru/

6. ®depepanbHbIii nopTan «Poccuiickoe obpasoBaHue». - URL: http://www.edu.ru

7. ®epfepanbHblii LEHTP MHAGOPMaLMOHHO-06pa3oBaTeNbHbIX pecypcoB. - URL: http://fcior.edu.ru
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4. KOHTPOJ1b 1 OLLIEHKA PE3YJ/IbTATOB OCBOEHWA

OBLW,EOBPA30OBATE/IbHOW ANCLMNHBI

KOHTpO/Ib ¥ OUEHKA pe3ynbTaToB OCBOEHWs 06L1e06pasoBaTeNbHON  AMCLUNANHDI
PacKpbIBAIOTCS Yepe3 AUCLUNAUHAPHBIE pe3ynbTaTbl, HaNpaBneHHbIe Ha (JOPMUPOBaHME 06LLMX W
NpoheccroHabHLIX KOMMETEHLMIA Mo pasgenam 1 TeMaM CodepykaHus yueGHOro marepuana.

O6Lwas/npocheccroHab
Masi KOMMeTeHLs

OK 1 TNMoHumaTb CyLLHOCTb
1 COLMabHYHO 3HaUMMOCTb
cBOelt byayLLelt
npodeccun, NPOSBAATL K
HelA yCTouMBbIA MHTEPEC.
OK 2. OpraHu130BbIBaThH
COOCTBEHHYHO
[eATeNbHOCTB, BbIGUPaTH
TUMOBbIE METOABI U
€nocobbl BbINOTHEHUS
npothecCroHasIbHbIX 38434,
OLIEHMBATb UX
3)heKTUBHOCTb M
KayecTBo.
OK 3 lMpuH1MaTh peLLeHns
B CTaHJAPTHbIX 1
HECTaHIAPTHBIX CUTYaLMAX
W HECTU 33 HUX
OTBETCTBEHHOCTb
OK 4. OcyLLecTBNATL
MOMCK 1 UCMO/b30BaHME
MHhopMaLmK,
Heobxoaumoli ans
3()heKTUBHOMO
BbIMNO/THEHMA
npotheccroHabHbIX 33434,
NpohecCoHaIbHOro 1
JIMYHOCTHOIO PAsBUTUA.
OK 5. Mcrnionb3oBsatb
NH(OPMALOHHO-
KOMMYHMKaLIMOHHbIE
TexHosorvv B
NpogheccMoHabHOM
[IeATeNbHOCTU
OK 6. Paborarb B
KOJUIEKTMBE 1 KOMaHLE,
3(hcheKTUBHO 06LLATLCS C
KOJ/VIeram, PyKOBOLCTBOM,
NoTPeOUTENAMM.
OK 9. OpvieHTMpOBaTLCA B
YCOBUAX YaCTON CMeHbI
TeXHOMoruii B
npotheccroHabHON
[eATENLHOCTU.
OK 10. Cobntogatb
OCHOBbI 310pOBOr0 06pasa
MVI3HW, TPe6oBaHWSA

OXpaHbl Tpyda

Pasgen/Tema

P 1, Tembl 1.1, 1.211-0/C, 13

P2, Tembl 2.1,2.2,2.3 M-olc

P 3, Tembl 3.1,3.2 IM-o/c, 3.3 IM-o/c, 3.4, 35

P4, Tembi 4.1, 4.2 M-o/c; P5, Tembl 5.1,5.2 T1-0/c, 5.3
P 6, Tembl 6.1, 6.2; P 7, Temb! 7.1, 7.2

P 1, Tembl 11, 1.2 T-0/c, 13

P2, Temb1 2.1,2.2,2.3 T1-0/c

P 3, Tembl 3.1, 3.2 M-0/c, 3.3 M-0/c, 34,35

P4, Tembl 4.1,4.2 M-o/c; P 5, Tembl 5.1, 5.2 M-o/c, 5.3
P 6, Tembl 6.1, 6.2; P 7, Tembl 7.1, 7.2

P 1, Temsl 1.1, 1.2 M-0/c, 13

P 2, Tembl 2.1, 2.2,2.3 M-0/c

P 3, Temsl 3.1, 3.2 M-0/c, 3.3 -o0/c, 3.4, 35

P 4, Tembl 4.1,4.2 T-o0/c; P 5, Tembl 5.1, 5.2 T-o0/c, 5.3
P 6, Tembl 6.1, 6.2; P 7, Tembl 7.1, 7.2

P 1, Tembl 1.1, 1.2 T1-0/c, 1.3

P2 Tembl 2.1,2.2,2.3 T-0/C

P 3, Tembl 3.1, 3.2 IM-0/c, 3.3 IM-o/c, 3.4, 35

P4, Tembl 4.1, 4.2 I-o/c; P 5, Tembl 5.1, 5.2 IM-o/c, 5.3
P 6, Tembl 6.1,6.2; P 7, Tembl 7.1, 7.2

P 1, Tembl 1.1, 1.2 M-0/c, 13

P2 Tembl 2.1,2.2,2.3 IM-0/c

P 3, Temb! 3.1, 3.2 IM-o/c, 3.3 M-o/c, 3.4, 3.5

P4, Tembl 4.1,4.2 M-o/c; P 5, Tembl 5.1, 5.2 M-o/c, 5.3
P 6, Tembl 6.1, 6.2; P 7, Tembl 7.1, 7.2

P 1, Tembl 1.1, 1.2 M-0/c, 1.3

P2, Tembl 2.1,2 2, 2.3 IM-0/c

P 3, Tembl 3.1, 3.2 IM-0/c, 3.3 -0/, 3.4, 35

P 4, Tembl 4.1, 4.2 M-o/c; P 5, Tembl 5.1, 5.2 M-o/c, 5.3
P 6, Tembl 6.1, 6.2; P 7, Tembl 7.1, 7.2

P 1, Tembl 1.1, 1.2 M-0/c, 13

P2 Tembl 2.1,2.2,2.3 IM-0/c

P 3, Tembl 3.1, 3.2 M-0/c, 3.3 IM-o/c, 3.4, 35

P4, Tembl 4.1, 4.2 IM-o/c; P 5, Tembl 5.1, 5.2 T1-o0/c, 5.3
P 6, Temb1 6.1,6.2; P 7, Tembl 7.1, 7.2

P 1, Tembl 1.1, 1.2 M-0/c, 13

P2 Tembl 2.1, 2.2,2.3 IM-0/c

P 3, Tembl 3.1, 3.2 IM-o/c, 3.3 IM-o/c, 3.4, 3.5

P4, Tembl 4.1, 4.2 M-o/c; P 5, Tembl 5.1, 5.2 T-o0/c, 5.3
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Tun OUEHOYHbIX
MeponpuaTus

-yCTHbIA 0npoc;
-(hPOHTa/bHBIN onpoc;
-HabnoAeHVe 3a XO[OM

BbIMOMHEHMS

nabopaTopHbIX PadoT;
-OLeHKa  BbIMOMHEHVA

nabopaTopHbIX paboT;
—6LieHKa  MPaKTUYECKIX

331aHui (peLueHus
KauecTBEHHbIX,
pacyeTHbIX 3afay);

-oLieHKa TECTOBbIX
3a/1aHuIA;

-OLileHKa  BbIMOMHEHMS
[OMaLLHMX
CaMOCTOATENbHbIX
pabor;

-peLueHmne
MEXANCLNANHAPHBIX
3a/laHuiA

-AndhepeHLIMPOBaHHbIA
3aqet



MK 16. KoHcynbTvpoBath
rpaXkaaH v NpeacTaBuTenei
HopUauYeCKUX  nL, - Mo
BOMPOCaM  MEHCMOHHOTO
obecreyeHus n
COLIabHOM 3aLLTbI

MK 2.3. OpraHn3oBbIBaTh U

KOOPAMHMPOBATL
couManbHyto  paboty ¢
OTZe/bHbIMM JMLaMK,

KaTeropusMu  rpaxaaH u
CEMbAMM, - HYMKAIOLLMICS
B COLMa/IbHOV MOAAEPXKKE 1

3alpTe

P 6, Tembl 6.1, 6.2; P 7, Tembl 7.1, 7.2

P 1, Temsl 1.1, 1.2 M-0/c, 1.3

P 3, Tembl 3.1,3.2 IM-o/c, 3.3 M-o/c, 3.4,3.5
P4, Tembl 4.1,4.2 M-o/c

P5, Tembl 5.1,5.2 IM-o/c, 5.3

P 1, Temsbl 1.1, 1.2 M-0/c, 1.3

P2, Tembl 2.1,2.2,2.3 M-o/c

P 3, Tembl 3.1,3.2 IM-o/c, 3.3 M-o/c, 3.4,3.5
P4, Tembi 4.1, 4.2 M-olc

P 5, Tembl 5.1, 5.2 -0/c, 5.3

5. MPOMEXYTOYHAA ATTECTALNA

MO OBLW,EOBPA30OBATE/IbHOMN ANCLMNIINHE
IMpomexxyTouHas

aTTecTauMs Mo AWUCUMNAUHE NPOXOAUT MUCbMEHHO B  (hopme

AvtdepeHLMPoOBaHHOTO 3a4eTa. Kax/blii BapuaHT 3a4eTHOM paboThbl COCTONT U3 2 yacTeil.

3a Kakfoe 3afjaHne NepBoii YacTyn BobicTaBnseTcs 1 6ann npy NpasBunLHOM oTBeTe, O 6annoB
—T1pU HenpaBWUNLHOM OTBETE.

3a Kaxgoe 3afjaHue BTOPOI 4acTu (MPUCYTCTBYIOT 33fauM C MpOGheccUoHaNbHOM
HanpaBNeHHOCTbIO) BbICTAB/AETCA

2 6anna, ecnu NpUBESEHO MOMHOe MpaBUIbHOE peLLeHWe, BKMOYatollee Ccrefytolye

3NEMEHTbI:

- 3anucaHbl (IU3MYECKME 3aKOHOMEPHOCTU, MPUMEHEHME KOTOPbIX HEOBXOAMMO U J0CTaTOUHO
L9 peLLeHus AaHHoI 3ajauu;

- BbIMOMHEHbI HE0o6GX0AMMblE MaTemaTuyeckve NpeoGpas’oBaHUs U PacuyéTbl (BO3MOXHO, C
BbIUMC/IEHNEM MPOMEXYTOUHBIX BE/IMUMH, TO €CTb «O YacTAM»), MOJyuYeH BepHbIi oTBeT (Mpu
OKPYTNIEHWM NOTPELLHOCTb He 0/KHA NpeBbilaTh 10%) ¢ yKasaHWeM eAuHIAL M3MEPEeHUS.

- 16ann- NpuBEAEHO HEMOHOE PeLLeHNe UMK peLLeHNe, COAePXKaLLee OLLMGKN:

3anucaHbl He BCe HEOBXOAMMbIE 47151 PELIeHUs (hU3MYECKIe 3aKOHOMEPHOCTH;

iz

- B 3anncax, HeOﬁXOAI/IMbIX ANA pelleHns, (*)VI3I/I‘-IeCKI/IX 3aKOHOMEPHOCTAX NMEKTCA oLN6KM;

7z

- [onyLieHbl OLWNGKN B MaTEMATUYECKMX MPeobpa3oBaHnAaX NN BbIUUCIEHNAX.
- 06ann0B - pelueHue 3a4a4m NONHOCTLIO HeBepHoe /1M oTcyTCTByeT.
MpyMepHbIV NepeyeHb TEOPETUYECKMX BOMPOCOB
1 [Jaiite onpefeneHve MexaHW4eCKOro ABWKEHUS, NpuUBEAUTE MpUMepbl. PackpoiiTe MoHATWA:
TpaeKTOpUs, NyTb, NepemeLleHue.

Packpoiite 0CHOBHble 0CO6EHHOCTU NPAMONMNHEHHOTO PABHOMEPHOTO BIDKEHNS.

PackpoiiTe 0CHOBHblE 0COGEHHOCTU MPAMONMHEHHOTO BUXEHUS C MOCTOSIHHBIM YCKOPEHUEM.
PackpoiiTe OCHOBHbIE 0CO6EHHOCTM CBOGOAHOMO MafieHmMs Ten.

PackpoiiTe 0CHOBHbIe 0COGEHHOCTY PaBHOMEPHOTO ABUKEHUS Te/a Mo OKPYXXHOCTH.
CthopmynmpyiiTe 3 3aKoHa HbIOTOHA, 3aNMLLNTE NX MATEMATUYECKOE BbIPKEHME.

NOo oA wWwN

PackpoiiTe 0CHOBHbIE 0COBEHHOCTM CUMI, PACCMAaTPUBAEMbIX B MeXaHUKe (Cvna TSHKecTu, cuna

YNpyrocTu, cuna TpeHus).

8. CdopMynupyiiTe 3aKOHbI COXPaHeHWsl, paccMaTpuBaeMble B MeXaHWKe, 3anuwuTe Ux
MaTemMaTN4ecKoe BblpaXKeHWe (3aKOH COXPaHEHs UMY bCa, 3aKOH COXPaHEHUS 3HePrin).

9. TepeuncnnTe OCHOBHblE MOMOXEHWS MONEKYNAPHO - KWHETUYeckoi Teopuu. [MpuseguTe

npUMepbI, [OKa3blBaloLiMe KaXKA0e U3 TPeX NonoxeHuin MKT.
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10.

11

12.

13.

14.

15.

16.

17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.
33.

34.

35.
36.

3

by

[aiiTe onpeaeneHne naeanbHoro rasa. 3anuiimTe 0CHoBHOe ypaBHeHne MKT uaeansHoro rasa
(3 chopmynbl).

[aiite onpefeneHve konuyectBa TennoTbl. ChopMynmpyiiTe U 3anuuimTe MaTemaTuyeckoe
BblpaXeHMe 13aKoHa TepMOAVHAMUKN.

[aiite onpeaeneHne HeobpaTUMOro npoLecca, NpuseauTe NpuMepbl. CchopmynupyiiTe 2 3aKoH
TEePMOLUHAMUKN.

CchopmynupyiiTe 3aKoH KynoHa v 3anuinTe ero MaTeMaTuyeckoe BbIpaXeHUE.

[aiiTe onpeaeneHue aneKTPOEMKOCTU, 3anuiinTe GopMyny 415 eé HaXoXAeHus. PacckaxuTe o
KOHZieHcaTopax (onpefeneHune, BUAbl KOHAEHCATOPOB, (OPMY/bl ANA HAXOXAEHWUS 3HEpruu
3apsHKEHHOr0 KOHZeHcaTopa).

[aiiTe onpeseneHne 3NeKTPUYECKOr0 TOKa Pacckaute 0 AeiiCTBUAX 3/1EKTPUYECKOro ToKa Ha
NPOBOAHWK. [aiiTe onpeaeneHme cusbl TOKa, 3anuwnTe Gopmyny ans eé HaxoxaeHus.
Cdopmynupyiite 1 3anuwnTe Gopmyny 3akoHa OMa Ans yyacTka Lenu. [aiite onpegeneHve
3N1EKTPUYECKOTO COMPOTUBNEHNS, 3anuLumnTe opmMyny.

3anuwmTe Gopmynbl AN HAXOKAEHWUS paboTbl U MOLLYHOCTM NOCTOSIHHOMO TOKA.

PackpoiiTe OCHOBHble OCOGEHHOCTU 3/1EKTPOABMXYLLE/ Ccunbl (OnpeaeneHue, dopmyna,
efyHULBI n3mepeHus). ChopmynmpyiiTe n 3anuwinTe popmyny 3akoHa OMa 1 NOJHOM Lienu.
Pacckaxute 0 (pM3MYecKoii BenMUUHE - MarHWTHON MHAYKUWMKM (0603HayeHve, (opmyna,
efmHuLa n3mepeHuns). ChopmynupyiiTe npasuo GypaBumka.

PacckaxuTte o cune Amnepa (onpegeneHve, opMyna, Hanpas/eHue)

PacckaxuTe o cune JlopeHua (onpegeneHune, opMyna, HarnpasieHue)

UTo HasblBaeTCs 3NEKTPOMAarHUTHON MHAYKLUmelA? ChopmynmpyiiTe npasuno JleHua. 3anuwnTe
thopmyny 3akoHa MU

[aiite onpefeneHve caMonHAyKUMK. YTO Ha3bIBAeTCA MHAYKTUBHOCTLIO NMPOBOAHUKA? OT Yero
3aBUCUT UHAYKTUBHOCTb MPOBOLHUKA?

[aiite onpegeneHne MexaHU4eckux KonebaHwii. Kakue konebaHus HasbiBaloTCA CBOOOAHbLIMY,
BbIHYX/EHHbIMU?

Pacckaxute 06 OCHOBHbIX XapakTepuCTUKax KonebaTenbHOro [ABwkeHus (CMeLLeHue,
amMnAuTyaa, Nepuog, Yactota). 3anuwinTe opmybl Nepmosa KonebaHwii MaTeMaTMyeckoro v
NPY>XUHHOIO MasTHUKOB.

[aiiTe onpefeneHne rapMoHUYECKMX KonebaHuii. UTo HasbiBaeTcs (asoit KonebaHuin?

[aiiTe onpegeneHve 3nekTpuueckux KonebaHwii. [MMpuBeauTe npuMepbl CBOGOAHBLIX 1
BbIHYXX/IEHHbIX 3/IEKTPUYECKMX KONebaHniA. 3anmwuTe dopmyny ToMCOHa.

UT0 HasbIBaeTCA BOMHON? KakoBbl MPUUYNHBI BO3HUKHOBEHWS BOIH?

YT0 Ha3blBaeTCs NonepeyHbIMU U NPOAO/bHLIMU BOSIHAMU? B KakuX cpefjax OHW BO3HUKAOT?
PacckaxmTe 06 OCHOBHbIX XapakTepucTUKax BO/HbI (MEPUOA 4acToTa, A/IMHA BOSHbI, CKOPOCTb
pacnpocTpaHeHus). 3anuLinMTe COOTBETCTBYHOLME DOPMY/IbI.

UTo HasblBaeTCsl 3MEeKTPOMAarHUTHbIMKU BOSHaMKU? HapucoBaTb rpadvik 31eKTpoMarHUTHOM
BO/HbI. KakoBa CKOPOCTb pacrnpoCTPaHeHWst 3N1eKTPOMarHUTHO BO/HbI?

MepeuncnuTe CBOMCTBA 3EKTPOMArHUTHbIX BOJH.

[aiiTe NOHATMA BOMHOBLIX CBOWCTB CBeTa (gucnepcuws, WHTepdepeHUus, Audpakums,
nonapm3saums).

Mepeuncnute BUAbI CNEKTPoB. KakoB MX BHELUHWIA BUA? YTo Takoe CneKTpasibHbliA aHaun3 1 Kak
ero nNpoun3eoaAT?

PacckaxuTe 0 LiKase aneKTpomMarHUTHbIX BOMH. Kak oHa noctpoeHa?

[aiite onpepeneHve GoToathdekTa, CHOPMYNUPYNTE €ro 3akoHbl. 3anuLLnTe YypaBHEHWe
JiiHwWTelHa Ana hoToadhekTa

. Packpoiite cyTb Mogenu atomMa ToMcOHa U Mofienn aToma Pesepcopga.
38.
39.

Cdhopmynmpyiite noctynatbl bopa.
B uem 3aknovaeTcAd  ABNeHWE  PafMOaKTUBHOCTM?  PaccKaxute O  COCTaBAIOLLMX
pafvoaKkTUBHOTO U3/TyYeHus.
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40. Yto HasblBaeTcs nepuofom nonypacnaga? 3anuwuTte (opMysy 3akoHa pPafMoakTUBHOIO
pacnafa.

41. YTo TaKoe n3otonbI? MpuBeCcTn Npumep.

42. [laiiTe NOHATUE AAepHOI peakuum. MpuBeauTe NpuMepbl. YTO Takoe LienHas snepHas peakums?
YTo Takoe TepmosAepHasa peakuus?

MpuMmepbl NpPaKTUYeCKMX 3aaHuii (cuTyaumin)

1 Tla3 maccoit 16 r npu gasneHum 1 MMa u Temnepatype 112 °C 3aHumMaeT o6vem 1,6 n.
OnpegenuTe, Kakoi 3To ras.

2. B nacnopte 3/1eKTpMUYecKoro yTiora HanmcaHo: «220B, 600BT». Kakoe Konu4yecTso TennoTbl
BblgenunTca B yTiore 3a 10 4 paboTbl B Hedento? KakoBa CTOMMOCTb 3aTpayeHHO aHeprum npu
Tapuge 5,85 py6. 3a KBT u.

3. ConeHomp cogepxumT 100 BUTKOB NpoBoioku. Haiitn SAC nHAYKLMK, ecnin B 3TOM CONEHomze
3a 5 MC MarHWTHbI/i MOTOK paBHOMEPHO M3MeHMscs oT 3 MB6 o 1,5 MB6.

4. TlocTpoiiTe n306paxeHne NpeLMeTa, MOMELLEHHOTO Nepes cobupatoLLeid mH3oiM, ecnmn d = 2F.

5. KakoBa MHAYKLWS MarHUTHOrO Nons, B KOTOPOM Ha MPOBOAHWK C ANNHON aKTUBHOM YacTi 5 cm
peiicteyet cuna 50 MH? Cwuna Toka B npoBogHuMke 25 A. TIpOBOAHWMK pacronoxeH
NepneHANKYNApHO BEKTOPY UHAYKLMK NOSA.

6. YacToTHbIA ananasoH posins oT 90 Iy o 90000 IMy. HaiiTy ArManasoH ANWH 3BYKOBbLIX BOJH B
B0O34yxe. CKOpoCTb 3BYKa B Bo3gyxe 330 m/c.

7. KakoBa WHAYKTMBHOCTb KaTyLUKM, €CN Npy eé BKIOYEHNN B 3N1eKTPUYECKMNIA KonebaTenbHbIi
KOHTYP C KOHZeHCaTOpOM EMKOCTbH 20 MK® BO3HMKAIOT CBOOOAHbIE KONebaHus ¢ YacToToii 50
ru?

HyneBoli BapuaHT

1 yacTb
1 [naneKTpuku - 3TO BewlecTsa (1 6ann)
A.  04YeHb XOpOLLIO NPOBOAALLME TOK B. He nposogsLLmne TOK
C. 4aCTM4HO NpoBOfALLME TOK D. He NpoBOAALLME TOK NPWU KOMHATHO
Temneparype
2. [iBa ofuMHaKoBbIX Tena, WMeOLMe pasNuyHble TemnepaTypsbl, MNpusen B J2=20°C
COMPUKOCHOBEHME. YKa>KNTe HanpasneHve Tennonepegayn. (1 6ann)
/," 500°C
A. Tenno nepegaetca OT Nepsoro Tena Ko B. Tenno nepefaetca OT BTOpOro Tena K
BTOPOMY nepsomy
C. TennoobmeH  Mexgy Tenamu  He D. Tena noouepefHo nepeaaroT Tenso Apyr
NPOUCXOANT aopyry
3. BcTasbTe nponyLeHHble cnosa B 13akoH HbtoToHa: (1 6ann)
CyLlecTBYIOT Takue , OTHOCWUTE/NIbHO KOTOPbIX MOCTyMNaTeNnbHO
[IBUXXYLLIEeCs TeI0 COXPaHsieT CBO0 CKOPOCThb , ECNIN Ha Hero He felicTBYIOT

[pyrvie Tena, Wnu AeincTeune gpyrux Ten
4. Appo aproHa “ 4r cofep>kuT: (1 6ann)

A. 18 npoToHOB 1 40 HelATPOHOB B. 18 NpOTOHOB U 22 HeiTpoHa
C. 40 npoTOHOB U 22 HelTpoHa D. 40 npoToHOB U 18 He/TPOHOB
5. BbibepuTe ocHoBHOe ypaBHeHWe MKT ugeansHoro rasa: (1 6ann)

A p="mO0Onv2 B. p=im 0ni72

C. \p =mOn D. p=jfn

6. TemnepaTypa TBEpAOro Tena noHusunacb fo 15 rpagycos no Llenscuto. Mo abcontoTHOM
LKane TeMmnepaTyp OHa cTana pasHoii... ? (1 6ann)

7. BblbepuTe 3aKOH, [AlOLLWIA KOAMYECTBEHHYIO OLEHKY TennoBoro feicTBUSA 3NeKTPUYECKOro
Toka. (1 6ann)
A Q=gm B. Q=rT C. Q=1I2Rt D. Q=gRt

8. BcTasbTe nponyLleHHoe CNoBo:
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Hanps>keHne Ha yqacTKax Lienu 1 Ha KOHLAX BCEX............. COEIHEHHBIX NPOBOAHMNKAX OfHO
ntoxe: U=Ux=U2= U3= —= Un(1 6ann)

9. PajuoakTUBHbIA u30TON HaTpua 22/1/a npespawaeTca B u3oTon MarHus LIMp B
pesynbTaTe (1 6ann)

A. (5-pacnaga B. a-pacnaga
C. u3nyYeHns y-KBaHTa D. a-pacnafia u n3ny4eHus y-ksanra
10. CooTHecuTe arperaTHOe COCTOsSHWE W ero xapakTepucTuky (1 6ann)
ArperaTtHoe coCTosiHue XapakTepucTuka
1 Tla3oo06pa3Hoe A. CoxpaHseT 06beM, HO He COXpaHseT opmy
2. JXupgkoe B. CoxpaHsieT n 06beM, 1 gopmy
3. Tseppgoe C. He coxpaHseT He popmMy HU 06bEM

11. 3anucaTb 3akoH OMa A7 NONHOW Uenn (pacnucaTb KaXAbli napameTp U 0603HauYNTb
eMHNLbI n3mepenus). (1 6ann)

12. ABTOMOGUNb pasroHsieTcs ¢ MecTa Ao ckopocTu 30 M/c 3a 4 ¢c. C Kakum yCKopeHueM
[Bu>KeTCs aBToMobunb? (1 6ann)
A 4 wmlc2 B. 7,5 wm/c2 C. 30 m/c2 D. 60 m/c2

13. Ha Teno, Haxopslieecsi Ha TFOpPW3OHTaNbHOW naockocTw, gdeiicTeytoT 3 rT'77:"7°T~I'1
ropu3oHTanbHble CuMbl (CM. PUCYHOK). KakoB moaynb paBHogeicTBywowein [ T!

aTux cun, ecin Fi=I1 H? (1 6ann) LS iijl
a. Vlonh; hgl |

B el MCrrrm
C. 4 H; U._LJLi— ;_i
D. VI3H.

14.  3akoHuuTe hpasy: (1 6ann)
Cuna TshKecTu xapakTepusyetcs: 1
2
3
15.  Kakum gomikeH 6biTb Yron nafeHus, 4Tobbl OTPadKeHHbI Nyy COCTAaBNAN C NajatoLium
nyyomyron 50°? (1 6ann)
A. 20° B. 25° C. 50° D. 100°
16. PaccTosHMe MeXKAy ABYMSA TOUEUHbIMU 3NEKTPUYECKMM 3apsaami yBeamuunn B 3 pasa, a
O/IH W3 3apAA0BYMeHbLLNAN B 3pa3a. Cuna aneKTPUYECKOro B3aMMOLENCT BUA MEXK Y HUMM.

(1 6ann)
A. He nsmeHunacb B. YmeHblunnack B 3 pasa
C. YBenuuunacb B 3 pasa D. ¥YmeHbwunack B 27 pas

17. ConocTasbTe (hn3nyeckuii NpoLEecC B3aMMHOrO MpeBpaLieHUs >XWUAKOCTE 1 rasosB C
COOTBETCTBYHOLLEl Xapak TepucTuKoii. (1 6ann)

dursmyeckuii npowiecc XapaKTepuctnka
1 KwuneHue A. Tpouecc napoobpa3oBaHUs, NPOUCXOAALLMI C MOBEPXHOCTU
XMAKOCTW Npy Ntoboii TemnepaTtype.
2. VcnapeHve B. TMpouecc nepexofa BelecTsa U3 ra3o06pasHOro COCTOAHUSA B

XUAKOE, MPOUCXOASLUMIA C BblAENEHUEM TENOTHI.
3. KoHgeHcaumsi  C. VIHTEHCUMBHbIA Nepexof XXUAKOCTWM B Nap, NpoMCXoAsAwuii ¢
06pa3oBaHMeM My3bIpbKOB M0 BCEMY OGBLEMY XXUAKOCTW Mpu
OnpefeneHHoi TemMnepaType.
18. ConocTasbTe HazBaHMe U3oMpoLiecca ¢ PUKCUPOBAHHBIM 3HaYeHWeM napameTpa (1 6ann)

HasBaHue n3onpouiecca MocTosHHaA BeMUMHa n3onpoLecca
1 W306apHblii A. V=const
2. WzoTepmuyeckuii B. P=const
3. VI30x0pHbiii C. T=const
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19. Ha pucyHke wu3obpa>keH rpadvk 3aBMCUMOCTU CUMbl TOKa B
NPOBOAHNUKE OT HaNPAXKeHWs MeXXAy ero KoHuamu. Yemy pasHo
CONpOTMUBAEHNE NPOBOAHMKA? (1 6ann)

A. 0,25 KOm
B. 2kOm
C. 4kOm
D. 8kOm

20. Kakvie 3apsg Z U MaccoBoe unucno A byfeT uMmeeT AP0 3nemMeHTa, NoayumsLIerocs
n3oTona 2LLPo nocne ogHoro a-pacnaga u ogHoro /3-pacnaga? (1 6ann)

A. A=213, Z=82 B. A=211, Z=83 C A=219,7=86 D. N=212, Z=83
2 4aCcTb
PelwmnTe 3agaum:

21.Mpy aBapuitHOM TOPMO>KEHUN aBTOMOGUNb, ABUIKYLLWACA CO CKOPOCTbIO 36 KM/,
ocTaHoBuACA vepes 2 ¢. UemypaBeH TOPMO3HOM NyThb aBToMo6uns? (2 6anna)

22. 13 gByx napansenbHbIX CWN, HanpaseHHbIX B pasHble CTOPOHbI, 6onblias cuna pasHa 6 H.
OnpefiennTe MeHbLUYHO cuiy, ecin nog AeicTBMeM 3TWUX Cun Teno maccoii 0,5 Kr fmkeTcs
CycKopeHvem 2 m/c2.(2 6anna)

23. OnpefenMTe Maccy UcnapueLLeiics B naporeHepaTope BoAbl, ecn TemnepaTypa ee 105°C,
[naeneHune napa 145 kMa, a 06bem NapoBoAsHoii py6alluku 25.. (2 6anna)

24. KoTen MowHocThio 45 KBT nonyyaeT 31eKTPO3HEPrUK Mo MeAHOMY Kabento AavHoOl 5Mm,
rnonepeyHoe ceveHne KoToporo 1cm2 OnpefenTe nafieHne Hanps>KeHus Ha kabene, ecin
Hanps>keHve Ha koTne 370 B. (2 6anna)

25. MAcHble Tylum, 6uTas nTuua 1 konbacHble U3fenns CTepuIm3yloTCs 3NeKTPOMarHu THbIM
13Ny4yeHneMm, [AAMHa BOMHbI KOTOporo 250 - 280 HM. OnpefenvuTe nepuof konebaHus u
4acTOTY aNeKTPUYECKOI COCTaBNAIOLLE A 3TOro nsnyyeHns. (2 6anna)

LLIkana oLeHMBaHUA pe3ynbTaToB AU((hepeHLMPOBaHHOIO 3a4eTa

Bannbl
MpoLeHTHas (ecnun makc, Kon-Bo 6annos - 50) OleHKa Ben6anbHbii aHanor
wkana (%) MKB x %LLI1LL H P
100%
100-86 ot 30 fo 27 6annos 5 OTAnyHO
85-71 0T 26 fo 22 4 Xopouo
70-60 0T 21 po 18 3 Y [0BNETBOPUTENBHO
MeHee 60 oT 17 6annos n MeHee 2 HeypoBnetsoputenbHO
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