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1. OBLLAA XAPAKTEPUCTUKA PABOYE MPOrPAMMBI
YYEBHOI O NMPEAMETA

1.1. Mecto y4debHOro npegMeTa B  CTPYKTYype  OCHOBHOW
npodgeccMoHanbHOM 06pa3oBaTe/IbHOM MPorpamMmmbl

YuebHblli  npeameT  «®Pusnka»  ABNMSETCA  00A3aTeNIbHOW  YacTbio
06LLeo6pa3oBaTelbHOM NMOArOTOBKM OCHOBHOW npodeccroHasibHOW
o6pasoBaTe/ibHOM NPOrpamMmmbl - MPOrpaMmbl NOAFOTOBKN CNELManINCTOB CPeaHero
3BeHa No creynanbHoctM  13.02.13  3Jkcnnyataums UM 06CNIyXMBaHWeE
3NIEKTPUYECKOr0 U 3/1IEKTPOMEXaHNYECKOro 060pyaoBaHus (Mo oTpacnam).

1.2. Lleni v nnaHupyemMble pe3ysibTaTbl 0CBOEHUSA y4ebHOro npeamMeTa

1.2.1 Llenn ocBoeHUs1 y4ebHOro npeameTta

CofepxxaHve nporpammbl yyebHoOro npeameTa «Pu3snka» HanpasleHO Ha
[NOCTUXKEHWNE CNeayoLWnX Leneil:

- (bopmMMpoBaHME uMHTEpeca U CTPEM/IEHUSI 0OyYarOLMXCA K Hay4yHOMY
M3yYeHUIO  NpupoAbl, pPasBUTME WX  WUHTENNEeKTYyaNlbHbIX U TBOPYECKUX
cnocobHocTew;

- pa3BuTKE NPeACTaB/IEHNIA O HAyYHOM MeTO/e MO3HaHWA U (HOPMUPOBaHME
nccnefoBaTe/IbCKOro OTHOLLUEHNS K OKPY>KatoLLUM SABIEHUAM,

- (hopMMpoBaHME HayUYHOr0 MWPOBO33PEHUA KaK pe3ynbTaTa W3Yy4YeHUs
OCHOB CTPOEHMA MaTepun N yHAAMEHTa/IbHbIX 3aKOHOB (PU3NKMK;

- (opmupoBaHME YMEHWUA OOBACHATb SABMEHUS C  WCMO/Ib30BAHUEM
(hM3MYECKNX 3HAHUI U HaY4YHbIX A0Ka3aTe/bCTB;

- (hopmupoBaHMe NpPeAcTaBfEHMIA O PONN (M3MKU ON1A PasBUTUA APYTUX
€CTECTBEHHbIX HayK, TEXHUKM U TEXHOMOT .



1.2.2 T1naHupyemble pe3y/ibTaTbl 0OCBOEHNA y4ebHOro npeamMeTa
Oco60e 3HayeHue yUYebHbIn npeaMeT UMeeT NpPu POPMUPOBAHUN N PA3BUTUN OBLLIMX U NPOGECCUOHANIbHBIX KOMMETEHLNIA,
a TaKXXe COOTBETCTBYHLUNX UM pe3ynbTataMm 06yyeHns cornacHo ¢roc COO.

KomneteHuun (OK, MK)

OK 0L BbibupaTb
CNoCco0bI peLleHns 3adad
NpoteccMoHanbHoM
[eaTeNbHOCTM

NPUMEHNTENBHO K

pa3nnyHbIM KOHTEKCTaM

MnaHupyemble pe3ynbTaTbl 06yUYeHUs

ob6wune
JIP14 - o0CO3HaHMEe /NMYHOroO BKMaja B
NMOCTPOEHME YCTOMUMBOro GyayLLero,

NIP23 - TOTOBHOCTbL K TPyAy, OCO3HaHue
LIeHHOCTM MacTepcTBa, Tpyaontobue,

ne24 - rOTOBHOCTb K  aKTMBHOM
LeaTeNlbHOCTK TEXHONOrNYEeCKOM n
COLMaNbHOM HanpaBfeHHOCTU, CMOCOBHOCTb
NHULMMPOBATD, nnaHMpoBaTb n
CaMOCTOSITE/IbHO BbIMNO/HATb Takyto
NesTeNbHOCT,

P25 - wuHTepec K pasnu4yHbIM - cepam

NPO(ECCUOHAIbHOW  AeATEeNIbHOCTU, YMeHWe
CoBepLlaTb OCO3HaHHbLIN BblbOp OyayLei
npocgeccun 1 peann3oBbiBaTb COOCTBEHHbIE
YKM3HEHHbIE MNaHbl,

JIP26 - TroTOBHOCTb W CMOCOGHOCTb K
00pa3oBaHMIO 1M CamMo00pa3oBaHWO  Ha
NPOTSXKEHNU BCE XKMN3HW,

NP34 - 0cO3HaHWe LEHHOCTW  Hay4HOM
[eATeNbHOCTN, TOTOBHOCTb  OCYLLECTBMATb
NMPOEKTHYHO " 1CCNefoBaTe/IbCKYHO

AesTeNbHOCTb UHAMBUAYaIbHO 1 B FPpynne,

JvucunnnuHapHble

MP61 - chopMMPOBAHHOCTb MPEACTAaBNEHUIA O PON U MeCTe (DU3UKU K
aCTPOHOMMM B COBPEMEHHOM  Hay4yHOM  KapTMHe  Mupa, O
cucTeMoobpasytoleit ponv (U3MKM B PasBUTUM  €CTECTBEHHbIX Hayk,
TEXHUKA W  COBPEMEHHbIX TEXHOMOMMA, O BK/MaAe POCCUACKMX W
3apy0eXHbIX  Y4YeHbIX-(PU3MKOB B  pasBUTME  HayKW;  MOHUMaHWE
(h13nYeCKO CYLLIHOCTW HabN0LaeMbIX ABNEHUIA MUKPOMUPA, Makpomumpa 1
mMeramupa; NoHMMaHue Posin acTPOHOMUW B MPaKTUYECKON AesATeNlbHOCTU
yesioBeKa ¥ JasibHeNLEM HayYHO-TEXHUYECKOM PasBUTUM, POSN (PU3MKN B
(hopMMpoBaHNK Kpyrosopa U (YHKUMOHAIbHON rpaMOTHOCTU 4esioBeka
L1 peLleHns NPaKTUYeCcKnX 3ajad;

MP62 - copMMPOBAHHOCTb YMEHWIN pacno3HaBaTb (PU3NYECKUE ABMEHUS
(npoueccbl) U 06BACHATL NX Ha OCHOBE N3YYeHHbIX 3aKOHOB: PaBHOMeEpHOe
1 PaBHOYCKOPEHHOE MPSIMOSIMHENHOE [BVKEHWE, CBOOOLHOe NajeHue Ten,
OBWKEHVME MO OKPY)XHOCTW,  WHepuus,  B3aMMOJeWcTBMe  Ten,
KonebaTenbHOe [BWKEHWE, Pe30HAHC, BOJIHOBOE [ABWKEHWE; Andidy3us,
OPOYHOBCKOE ABWXXEHWEe, CTPOEHUE XXNAKOCTEN 1 TBEPAbIX TeN, U3MEHEHME
obbema Ten NpW HarpeBaHWW (OXNTKAEHWK), TenaoBOe paBHOBECUE,
ncrnapeHne, KOHAeHcauums, naaBfeHue, KpuUCTanu3aums,  KUMEeHwue,
B/TKHOCTb BO3[yXa, CBA3b CPeAHe KMHETUYECKON 3Heprum TenaoBoro
[BWKEHUS MOMeKYN C abCONKOTHOM TeMMNepaTypoil, MoBbILLEHWE [aB/eHNS
rasa npwv ero HarpesaHWW B 3aKPbITOM COCY/e, CBA3b Mexay napameTpamu
COCTOSIHMS rasa B WM30MpoOLEeccax; 3/MeKTpusaums Tes, B3aMMOAENCTBMe



MP1 - camocTosiTe/lbHO (JOpMyNnpoBaTb M
aKTyanu3uposaTb NpobneMy, paccmaTpuBathb
ee BCECTOPOHHE,

MP2 -  ycTaHaB/iMBaTb  CYLLECTBEHHbIA
NpuU3HaK WAN OCHOBaHWA ANA CpaBHeHWUs,

Knaccugukaumm n 0606LeHus,

MP3 - onpegensatb Uenn [AeATeNbHOCTH,
3a[laBaTb  MapaMeTpbl W  KpuTepum  ux
LLOCTUXeHNS,

MP4 - BbIBNATb  3aKOHOMEPHOCTU W
npoTMBOpeYmns B paccMaTprBaeMbIX
ABNEHNAX,

MP6 - pa3BuMBaTb KpeaTMBHOE MblILL/IEHNE

NPW PeLeHNM XN3HEHHbIX NPO6IEM,

MP10 - ¢opmupoBaHMe Hay4yHOro TuUNa
MbILLIEHNS, BnafieHune Hay4Ho#
TEPMUHO/NOIMEN, K/HOUYEBLIMU MOHATUAMMW U
meToJamu,

MP12 - BbISBNATbL MPUUYNHHO-CNEACTBEHHbIE
CBA3W M aKTyanM3npoBaTh 3a4ady, BblaBuratb
TMNOTE3Yy €e PeLUeHns, HaX0o4UTb apryMeHTbI
09 [oKasaTeNbCTBa CBOWUX YTBEPXKAEHWMN,
3a/1aBaTb NapameTpbl U KpUTEpUU peLleHns,
MP13 - aHann3npoBaTb MONYYEHHbIe B XOAe
pelleHna 3agayn pesynbTaTbl, KPUTUYECKU
OLIeHMBATb nx [LOCTOBEPHOCTb,
NPOrHo3vMpoBaTb  M3MEHEHMe B HOBbIX
YCNoBUsX,
MP15 -

paspabaTbiBaTb MMaH pPeLLeHNs

6

3apsfoB, HarpeBaHve NpPOBOAHMKA C TOKOM, B3aUMOZENCTBME MarHWUTOB,
aNeKTpoOMarHUTHas UHAYKLMA, AeACTBME MarHUTHOIO MoAs Ha MPOBOAHMK
C TOKOM W [BWXKYLUMIACA 3apsf, 3NeKTPOMarHUTHbIe KonebaHns 1 BOJHBI,
NPAMOSIMHENHOE pacnpoCTpaHeHWe CBeTa, OTPaKeHWe, MNpPeioM/eHue,
NHTepepeHUms, AndpakuMs v nonspusaumus CBeTa, AMCMEPCUs CBETa;
(hOTO3NEKTPUYECKUIA  3(h(heKT, CBETOBOE [aBfieHNe, BO3HWKHOBEHME
NMHEYaToro crekTpa atomMa BOAOPOAa, eCTeCTBEHHas WM WMCKYCCTBEHHas
PafN0aKTUBHOCTb;

MP63 - BnageHwe OCHOBOMOMAraKWMMNA  (USNYECKAMU MOHATUAMU U
Be/IMYMHAMU, XapaKTEPU3YHOLLMMMK (U3NYeCKMe npouecchl (CBA3aHHLIMU C
MEXaHUYECKUM  [ABVKEHWEM, B3aUMOLENCTBMEM Ten, MexaHUYeCKUMu
KonebaHusaMM 1 BONIHaMW; aTOMHO-MOMEKY/ISIPHbIM CTPOEHVEM BELLECTBa,
TEMnIoBbIMW  MpoLeccaMu;  3MEKTPUYECKMM U MarHWTHbIM  MOSISMMU,
3/IEKTPUYECKM TOKOM, 3/1eKTPOMarHUTHbIMK KOMebaHNAMM U BOSIHAMU;
OMTUYECKUMU ABMIEHNAMM; KBAHTOBLIMW AB/IEHUAMMW, CTPOEHMEM aToma U
aTOMHOr0 A4pa, pPafMoaKTUBHOCTbIO); B/AfEHWE OCHOBOMOMAraloLWmMm
aCTPOHOMMWYECKUMM  MOHATMSAMK,  MO3BOSIAIOWMMUN  XapaKTepu3oBaThb
MpoLecchbl, MPouUCXoAdLlMe Ha 3Be3fax, B 3Be34HbIX CUCTEMAaX, B
MEeXraslaKTU4ecKon cpefe; ABMXKEHUe HebGeCHbIX Ten, 3BOJIOLMI0 3Be3[ U
BceneHHol;

P64 - BnafeHVe 3aKOHOMEPHOCTAMMW, 3aKOHamy U TeopusMM (3aKOH
BcemupHoro TaroteHus, |, 1l n 11l 3aKoHbl HbHOTOHA, 3aKOH COXpaHeHWus
MEXaHMYECKON  3HEPruM, 3aKOH COXPaHEHWS  UMMY/bCa,  MPUHLIAN

Cyneprnosnuym cun, MPUHLUMMN PaBHOMPABHOCTW WMHEPLUMAbHLIX CUCTEM
OTCYETa; MOMEKYNSAPHO-KUHETUYECKYIO TEOPUIO CTPOEHMS  BELLECTBA,
ra3oBble 3aKOHbl, MepBblli 3aKOH TEPMOAMHAMMKM, 3aKOH COXPaHeHUs
3MEKTPUYECKOr0 3apsaa, 3aKOoH KynoHa, 3akoH OMa Ans yyacTka Lienw,
3aKoH OMma [ MOJHOI 3NMEKTPUYECKOI Lienw, 3akoH [xoyns - JleHua,
3aKOH 3/1EKTPOMAarHUTHOM MHAYKLUMKW, 3aKOH COXPaHEHUs SHEprum, 3akoH



npo6sieMbl C Y4Y4eTOM aHann3a KMEHLLUXCA
MaTepuanbHbIX 1 HEMaTepuaibHbIX PECYPCOB,
MP16 - oOCyLeCTBNATb LieneHanpaB/eHHbIN
MOWCK MNepeHOCa CPeAacTB M Croco6oB
[eCTBUA B MPOGeCCMOHaNbHYO cpesy,

MP17 - yMeTb MepeHOCUTb 3HaHMA B
MOo3HaBaTe/lbHY0 W MNPaKTUYecKyt 06/1acTu
XU3He[eATeNbHOCTH,

MP39 - camMOCTOATENIbHO COCTaBNATL MJiaH
peLleHns npobnembl C YY4ETOM WMEOLMXCA

PecypcoB, COOGCTBEHHbLIX BO3MOXHOCTEN U
npeanoYTeHNH,

MP42 - pgenaTb  OCO3HaHHbIN  BbIGOP,
apryMeHTpoBaTh ero, Opatb

OTBETCTBEHHOCTb 3a peLleHue,
MP46 - BnageTb HaBblKaMW MO3HABATE/IbHOW
peeKCn Kak OCO3HaHWA COBepLUaeMbIX
[EeACTBUIA N MbIC/IUTENBHBIX MPOLECCOB, WX
pe3ynbTaToB 1 OCHOBAHWI

NPAMO/IMHENHOrO PacnpoCTPaHeHWs CBeTa, 3aKOH OTPaXXEHWS CBETA, 3aKOH
NMPefioMNIeHNA CBeTa; 3aKOH COXPaHeHWA 3HEepruun, 3aKoH COXpaHeHus
NMMynbCa, 3aKOH COXPaHEHUSA 3MEKTPUYECKOro 3apsja, 3aKOH COXpaHeHus
MaccoBOro u4ucna, noctynarbl bopa, 3aKOH pafMoaKTMBHOIO pacnaga);
YBEPEHHOE WCMO/b30BaHWe 3aKOHOB W 3aKOHOMEPHOCTEW MNpu aHaiuse
(hU3NYECKMX SBMEHNIA M MPOLLECCOB;

MP67 - chopMUPOBAHHOCTb YMEHWA peLlaTb pacyeTHble 3afayn C ABHO
3a[laHHON (PU3NYECKOA MOAENbIO, WCMNOMb3ysS (U3NYECKME 3aKOHbI U
MPUHLMMNbI; HA OCHOBE aHa/13a YC/oBUA 33fayn BblOMPaTb (PU3MYECKYHO
MOZe/b, BblAeNaTb PU3NYECKME BEMUMHBI 1 OPMY/bl, HEOOXOAUMbIE N5
ee peLleHns, NPOBOAUTL PacyeTbl U OLEHMBATb PeasibHOCTb MOy4YeHHOro
3Ha4YeHUs  (PU3NYECKON BEIMUUHBI, pellaTb KavyecTBEHHble 3afayul,
BbICTPaMBasi /IOrMYECKN HEMPOTUBOPEUMBYIO LEMOYKY PacCy>XeHun C
OMOpPO Ha N3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU Y (DU3NYECKUNE ABIEHUS;
MP68 - cthopMMPOBAHHOCTb YMEHUSA MPUMEHATb MOSTyYeHHble 3HaHUS AN
06BACHEHUA YCNOBUIA NPOTEKaHMS PU3NYECKMX ABNIEHUIA B MpUpoLe 1 ans
NPUHATUA  NPaKTUYECKUX PELeHWn B MOBCEAHEBHON >KU3HWM  ANA
obecneyeHns 6e30MacHOCTV Mpy O6paLleHnn ¢ ObITOBbIMM NpubopaMn u
TEXHUYECKMMMN YCTPOMCTBAMW, COXPaHEeHWs 340POBbS U COBMOAEHNS HOPM
3KO/MOMMYeCKOro  MNoBefleHNs B OKPY>XKaloleid  cpefe;  MOHMMaHume
Heo6X04MMOCTM MPUMEHEHWSA [LOCTWXKEHUA (U3MKU U TEXHOMOTUIA Ans
paunoHaIbHOro NPYPOAONO/L30BAHNS;

MPyl - cHopMMPOBAHHOCTb MOHUMAHWSA PO (IU3NKN B SKOHOMUYECKONA,

TEXHOMIOTUYECKON, COUMaIbHOM WM 3TUYECKOM Cepax [AesTeNnbHOCTU
4esIoBeKa; PON U MecTa (PU3MKN B COBPEMEHHOW Hay4HOW KapTuWHEe MUpa;
pPONN  acCTPOHOMUW B MPAKTUYECKON  [eATeNlbHOCTM  4YesioBeka WU
Ja/lbHelLLIEM HayYHO-TEXHUYECKOM Pa3BUTUU;

MPy2 -  cOpMUPOBAHHOCTb  CUCTEMbI  3HAHUA O  (IM3NYECKUX
3aKOHOMEPHOCTSX, 3aKOHax, Teopusax, [AeWCTBYIOWMX Ha  YPOBHSX



MUKPOMYMPa, MakpoMupa W Meramvpa, npeacTaBieHniAi O BCEOOLLEM
XapakTtepe (hM3NYEeCKMX 3aKOHOB; NPeLCTaB/IEHNIN O CTPYKTYpe NMOCTPOeHUs
(hM3NYEeCKO TeopuKn, 4YTO MO3BOSIMT OCO3HATb POSb (PYHAAMEHTA/IbHbLIX
3aKOHOB W MPUHUMWMOB B COBPEMEHHbIX MPEACTaB/MEHNAX O NpUpose,
MOHATb FPaHMLLbl NMPUMEHUMOCTU TEOPUiA, BO3MOXHOCTU WX MPUMEHEHUS
[)19 OMMcaHnsa ecTeCTBEHHOHAYYHbIX SBIEHWIA 1 NPOLECCOB;

MPy3 - chopMMPOBaHHOCTb YMEHUS pa3nyaTthb YC/OBUA NPUMEHUMOCTU
mogenein Guanyecknx Ten 1 NPoLEeccoB (SBNEHNIA): NHepLUanbHas cucteMa
OTCcYeTa, MaTepuasibHas TOYKa, PaBHOYCKOPEHHOEe [BWXXeHue, CBOOOAHOe
nageHve, abCcoMOTHO Yynpyrasa Aedopmaums, abCoMTHO YNpyroe u
abCONKOTHO HEYNpyroe CTONKHOBEHWS, MOMENein rasa, >XUAKOCTU U
TBEpPAOro (KpUCTa/I/IMYECKOro) Tena, WMAeasbHOrO rasa, TOYeYHbIV 3apsf,
OAHOPOAHOE  3MeKTPUYECKOe Mone, OAHOPOAHOE MarHWTHOe Mose,
rapMOHMYecKne KonebaHus, MaTemaTUYeCKMin  MasTHUK, WaeasbHbIi
NPY>XXUHHbIA MasATHUIK, rapMOHUNYecKme BOJIHb, naeanbHbIN
KonebatesibHbIN KOHTYP, TOHKas /IMH3a; MOAE/ein atomMa, aTOMHOro f4pa u
KBaHTOBO MOJENN CBETa;

MPy4 - cthopMMPOBAHHOCTb YMEHUS 0OBACHATL 0COBEHHOCTM MPOTEKaHUA
(hM3NYECKMX SABNEHUA: MEeXaHMYeCKoe [BWKeHUEe, TeraoBoe [BUKEHUE
4acTML, BeLlecTBa, TenjaoBOe paBHOBECME, OpPOYHOBCKOE [BWKEHWE,
Andysns,  UCMapeHve, KUMEHWe W KOHAeHcauus, nfaBleHne u
KpuCTaNM3aums, HarnpasfeHHOCTb Ternsionepegayn, 3snekTpusaumm Tern,
9KBUMNOTEHUMAIBHOCTM  MOBEPXHOCTM  3apsXKEHHOro  MPOBOAHWUKA,
3/1eKTPOMarHUTHOM NHAYKUMK, CaMOUHAYKLMW, 3aBMCUMOCTM
COMNPOTUB/EHUA MOMYNPOBOAHUKOB "p-" M "n-TMMNOB" OT TemnepaTypbl,
pe3oHaHca, WHTepdepeHUMM BOMH, Audpakumm, AUcnepcun, MNOMHOro
BHYTPEHHEro  OTpaXeHus,  (POTOIMMEKT,  (PU3NYECKME  MPUHUMMBI
CMeKTpasbHOro aHanM3a v paboTbl nasepa, "anba-" n "6eTa-" pacnagbl
A0ep, raMma-usnyyeHve agep;



MPy5 - copMMPOBAHHOCTb YMEHMWIN MPUMEHSATH 3aKOHbl K/1aCCUYECKON
MEXaHWKM, MOMIEKYNAPHON (PU3NKN 1N TEPMOAVHAMUKK, 3NIEKTPOANHAMUKN,
KBAaHTOBOM (WM3MKM [NA aHaimM3a M OObACHEHWUSA SABMEHWIA MUKPOMMPA,
MakpoMupa ¥ Meramupa, pasnmyatb ycnoBua (rpaHuupbl, 061acTw)
NPUMEHNMOCTN  (PU3NYECKMX 3aKOHOB, MOHMMaTb BCEOOLLMIA XapaKTep
(hyHAAMeHTa/IbHbIX 3aKOHOB (3aKOH COXPaHEHWs MeXaHW4YeCKOn 3Hepruu,
3aKOH COXpaHeHUsi UMMy/fbCa, 3aKOH BCEMUPHOrO TArOTEHWS, MePBbIN
3aKOH TEPMOAUHAMUKM, 3aKOH COXPAHEHWS 3M1EKTPUYECKOrO 3apsiaa, 3aKoH
COXpaHeHUs 3HEPrMM) W OrpaHUYeHHOCTb WCMOJSb30BaHUA  YaCTHbIX
3aKOHOB; aHaNM3MpoBaTb (M3MYECKMe MPOLIECChl, WCMOMb3YS OCHOBHbIE
NOJSIOXKeHUs, 3aKOHbI n 3aKOHOMEPHOCTW: OTHOCUTE/IbHOCTb
MEXaHNYEeCKOro [ABWKeHWs, (DOpMY/bl KUHEMATUKM PaBHOYCKOPEHHOro
[BWKeHWs, npeobpasoBaHus Manvnes Ans CKOpoCTU U NepeMeLLeHuns, Tpu
3aKOHa HblOTOHa, NPMHUMN OTHOCUTENBLHOCTU [Mannnes, 3aKoH BCEMMPHOIO
TATOTEHWS, 3aKOHbl COXPAHEHUA WMMy/bCa U MeXaHWYeCKOW 3Hepruu,
CBA3b PaboTbl CW/bl C WU3MEHEHMEM MEXAHWYECKON 3Hepruun, YcnoBus
paBHOBECUSI TBEPAOro TeNa; CBA3b AaB/EHUs MAeaslbHOro rasa co cpefHel
KWHETUYECKOW 3HEpruelri TensioBOro ABVDKEHWUS M KOHLIEHTpauuen ero
MOJIEKy/l, CBA3b TeMmnepaTypbl BelecTBa CO CpefHel KUHETUYECKOM
3Hepruen ero YacTuy, CBA3b AaBNeHNs NAeasibHOro rasa ¢ KOHUeHTpaumen
MOMEKYNl M ero TemnepaTypoi, ypaBHeHWe MeHaeneeBa-KnaneipoHa,
MepBbIii 3aKOH TePMOAMHAMUKM, 3aKOH COXPaHEHUS 3HEPrun B TEM/0BbIX
npoLeccax; 3aKOH COXpaHeHWsi 3M1eKTPUYECKOro 3apsfa, 3akoH KyroHa,
NOTEHUMANIbHOCTb 3/1EKTPOCTaTUYECKOro Mosis, MPUHLMM Cyneprnosvuuum
3NeKTPUYECKMX Monen, 3akoHa KynoHa; 3akoHbl OMa 41 yyacTka Lenu u
ONA 3aMKHYTOW  9M1eKTPUYECKO Lenun, 3akoH Jhkoyna-JleHua, 3akoH
3/1eKTPOMArHUTHOM MHAYKUMK, NpaBuio JleHua, NocTynarbl creyuaibHoOM
TEOPUN OTHOCUTENbHOCTU OWHLUTENHA, YpaBHEHVWE JWHLITeHA ANs
(hoToa(pthekTa, nNepBblii M BTOpPOM  nocTynatbl bopa, npuHUMN
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HeonpeaeneHHOCTM [eil3eH6epra, 3aKOH COXpaHEHWUs 3apsiga, MaccoBOro
yncna 1 3HEPrun B SAEPHbIX peakUmsX, 3aKOH PaanoakTUBHOIO pacnaaa,;
MPy7 - copMMpOBaHHOCTb YMEHWIA WCCNefoBaTb W aHaIM3MpoBaThb
pasHoobOpasHble (IM3NYECKME SBMEHWUA U CBOMCTBA OOLEKTOB, MPOBOAMTH
CaMOCTOSITe/NbHbIE UCCNEA0BaHUS B peasibHbIX U N1ab0opaToOpHbIX YCN0BUAX,
ynTaTb W aHa/IM3MPOBaTb XapaKTEPUCTUKM MNPUOOPOB W  YCTPOIACTB,
06BACHATL MPUHLIMMbBI UX PabOThI;

MPy8 - cthopMMPOBAHHOCTb MNPEACTaBMEHUA O MeTodaxX MNoMyyYeHus
Hay4HbIX aCTPOHOMMYECKMX 3HaHWIA; BnageHue YMEHUAMU
CamMoCTOSITENbHO  (hopMynuMpoBaTb  UeMb  uccnegosaHus  (MPOeKTa),
BblABUraTb MMNOTE3bl HA OCHOBE 3HaHWS OCHOBOMOMAraloWmX QU3NYECKNX
3aKOHOMEPHOCTENM W 3aKOHOB, MNPOBEPATb WX 3KCMEPUMEHTaNbHbIMM
CpeAcTBaMW; MMaHMPOBaTb W MPOBOAUTL (IM3NYECKME SKCMEPUMEHTHI,
onucbiBaTb M aHaIM3MpPoBaTb  MOMYYEHHYKD  MPU  BbIMOTHEHWM
3KCMepUMeEHTa MH(opMaL Mo, OnpeaensiTb A0CTOBEPHOCTb MOMYYEHHOr0
pesynbrara;

MPy9 - chopMMPOBAHHOCTb YMEHMS pellaTb pacyeTHble 3afayun C SIBHO
3a[]aHHON N HeABHO 3afaHHOM (YM3NYECKON MOAENbI: Ha OCHOBaHUU
aHanmM3a  ycnoBus  BblGMpaTb  (DM3MYECKME  MOAENN,  OTBevaroLLme
TpeboBaHUAM 3afaun, NPUMEHSTL (POPMY/Ibl, 3aKOHbI, 3aKOHOMEPHOCTA U
nocTynartbl (PU3NYECKUX TeOopuil Mpu UCMOMNb30BaHUM MaTeMaTUyYeCKmX
METO/I0B peLLUeHMs 3adad, NPOBOAMTb PacyeTbl HA OCHOBaHWMN MMEKOLLIMXCA
[aHHbIX, aHaIM31POBaTb Pe3y/bTaTbl U KOPPEKTMPOBATb METOAbI PELLEHWS
C YYETOM [OJIyYeHHbIX Pe3ynbTaToB; peLlaTb KayeCTBEHHblE 3afauun,
TpebytoLme NPUMEHEHNS 3HAHWIA N3 PasHbIX Pa3fenioB LLKOMLHOIO Kypca
(M3MKK, a TakkKe WHTerpauum 3HaHuWi K3 Apyrux nNpeameToB
€CTECTBEHHOHAYYHOr0  LUMKMa:  BbICTpamBaTb  /IOTMYECKYHD  LIEMOYKY
pacCcy>KAeHnA C Ornopoii Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hM3nyecKmne SBNEHUS,



OK 02. Wcnonb3osatb
COBpeMeHHble  CpefcTBa
noucka, aHaM3a "
NHTepnpeTaumm
NH(opMaLuw, n
NH(OPMaLMOHHbIE
TEXHO/I0rnK N
BbINOIHEHNSA 3agaq
npogeccroHanbHOW
LleaTeNbHOCTH

NNIP16 - 3CTeTMYEeCKoe OTHOLLEHME K Mupy,
BK/IIOYAs 3CTETUKY OblTa, Hay4yHOro MU
TEXHMYECKOro TBOPYECTBa, CMopTa, Tpyda u
06LLECTBEHHbIX OTHOLLEHWA,

npe24 - rOTOBHOCTb K  aKTUBHOM
LesTeNbHOCTH TEXHONOMNYECKOM n
couuanbHOli HanpaBfIeHHOCTM, CMOCOOHOCTb
NHULMNPOBAT, NNaHMpPoBaTb "
CamMOCTOSITENbHO BbIMOHATb TaKyto
LeATeNbHOCTb,

JIP26 - TOTOBHOCTb W CMOCOGHOCTb K

obpasoBaHMO UM camoo6pa3oBaHMIO  Ha
NPOTSXKEHNMN BCEI XKN3HW,

MP8 - CMocOGHOCTb W TOTOBHOCTb K
CamMOoCTOSITe/IbHOMY MouCKy METO/0B
PeLLUeHNs NPaKTUYeCKMX 3a4ad, NPUMEHEHUIO
Pa3NNYHbIX METOLOB MO3HaHWUS,

MP10 - opmupoBaH/Me Hay4yHOro TuUMa
MbILLINIEHWS, B/ageHve Hay4HOM

TEpMI/IHOI'IOFI/IEVI, K/IKOYEBLIMN MOHATUAMU W

1n

MPyKD - cHhopMMPOBAHHOCTbL YMEHWIA aHa/IM3MpoBaTb W  OLEHUBATb
NnocnefcTBus ObITOBOM W MPOU3BOACTBEHHOW [AeATeNIbHOCTU YesloBeKa,
CBA3aHHOM C (PM3MYECKMMKM npoueccamu, C MNO3ULUMIA  3KOSIOrMYeCKoi
6e3onacHOCTH; NpeAcTaBNeHniA 0 paLMoHa/IbHOM MPUPOLOMNOIb30BaHMN, a
TaKXXe pasyMHOM WCMO/Ib30BaHUW JOCTUXKEHWUIA HayKW M TEXHONOIMIA LIS
[aNbHENLLEero pa3BMTMSA YenoBeYeCKoro 06LLecTsa;

MPy13 - chopMUPOBAHHOCTb MOTMBALMMK K ByayLLein NpodeccuoHaibHOM
[leaTeNbHOCTA MO CNeunanbHOCTAM PU3NKO-TEXHUYECKOTO NpoQuns.

MP65 - yMeHMe yuuTbiBaTb T[paHWLbl NPUMEHEHUSA  U3YUYeHHbIX
(hm3nyecknux Mmogfenein: martepuasbHas TO4YKa, WHepuuanbHas cuctema
OTcYeTa, UAeanbHbIiN ra3; MOLeN M CTPOEHWS ra3oB, XUAKOCTEN U TBepAbIX
TeNl, TOYEYHbIA 3NIEKTPUYECKUIA 3apsd, SAepHas Mofe/b  aTtoMma,
HYK/TIOHHAA MOJe/lb aTOMHOI0 Afpa Npu peLLueHnn (rU3NYecKnx 3agad;
MP69 - cdopMMpPOBaHHOCTb COOCTBEHHOW MO3MLMM MO OTHOLUEHUIO K
(hn3nYeckoi MHopMaLun, NoayyYaemMon U3 pasHbIX UCTOYHMKOB, YMEHWIA
MCNOMb30BaTh LM(MPOBLIE TEXHOMOMMM A1 MOUCKA, CTPYKTYPUPOBaHWS,
WHTepnpeTauuy U1 MpeacTaBfieHnss Y4ebHOM W HAy4YHO-NONYNAPHOW
MH(opMauun;  pasBuUTME YMEHWIA KPUTUYECKOro aHaimM3a nosnyyvaeMoit
NHpopMaLnK;

MPyl - cHhopMMPOBAHHOCTb MOHUMAHWUSA POSN (IU3UKN B SKOHOMUYECKOA,
TEXHONOMMYECKOW, COUMANbHOM W 3TUYECKOW cdepax AesTeNlbHOCTU
4e/IoBEKA; PONM U MecTa (IM3NKN B COBPEMEHHON Hay4HON KapTMHE MUpa;
PONN  aCTPOHOMMM B MPAKTUYECKOW  [eATe/lbHOCTM  YefioBeka U
Ja/ibHelLLIeM Hay4YHO-TEXHUYECKOM pa3BUTUN;

MPy6 - cHopMMPOBAHHOCTb YMEHWIN MPUMEHSATL OCHOBOMOMAratoLLme
aCTPOHOMMYECKME MOHATUSA, TEOPUM N 3aKOHbI /11 aHanm3a U 00 bACHEHUA
(hM3NYECKMX MPOLLECCOB MPOUCXOAALLMX Ha 3Be34aX, B 3Be3[HbIX CUCTEMAX,
B MeXraslaKkTU4ecKon cpefe; ABMXKEHWUA HeBGeCHbIX Tesl, 3BOMOLMMN 3BE34 U



OK 03. TMnaHupoBaTb "
peasin3oBbIBaTH

CO6CTBEHHOE
npodeccroHanbHoe n
NNYHOCTHOE pasBuTUe,
npegnpUHUMATENbCKYHO
LeATeNbHOCTb B
npodeccMoHanbHoM
cthepe, 1CMo/b30BaTh

3HaHMA MO MNpaBOBON U
(PMHAHCOBOI rPaMoTHOCTY
B Pas/IMYHbIX YXU3HEHHbIX
CUTYyaumsx

MeTOoAamMMm,
MP21 - BnafieTb HaBblKamMy MONYyYeHUA
NH(OPMALMN M3 UCTOYHUKOB PasHbIX TUMOB,
CaMOCTOATE/IbHO ~ OCYLUECTBNATb  MOWUCK,
aHann3, cucTeMaTmsauuio U MHTepnpeTauuto
NHOopMaLMM  Pas3/IMyHbIX BULOB U (HOpM
npeLcTaBneHuns,

MP38 - camoCTOATENbHO  OCYLLECTBNATb
Mo3HaBaTe/IbHy0  [eATe/IbHOCTb, BbIABATH
npobnembl, CTaBUTb U  (HOPMYNIMPOBaATb
COGCTBEHHble 3afauy B 00pa3oBaTe/IbHOM
LeATeNbHOCTU U XKMU3HEHHbIX CUTYaUUsax
JIP14 - o0co3HaHMe /M4YHOro BKMNaja B
NMOCTPOEHNE YCTONYMBOIO ByayLLero,

P16 - 3CcTeTUYecKoe OTHOLLEHME K MUpY,
BK/OYasA 3CTETUKY OblTa, HayyHOro u
TEXHUYECKOro TBOPYECTBa, CMopTa, Tpyha U
06LLeCTBEHHbIX OTHOLLUEHWIA,

ne24 - rOTOBHOCTb K  aKTMBHOM
LesTeNnbHOCTU TEXHOOrMYECKOM 7
couuanbHOi HanpaBNeHHOCTU, CMOCOBHOCTb
NHUUMNPOBATb, NnaHMpPoBaTb 7
CaMOCTOATE/NbHO BbIMO/HATh TaKyto
NeATeNbHOCTD,

NP25 - wuHTepec K pasnyHbIM  Cchepam

NpoMeccuoHanbHOM AeATeNbHOCTH, YMEHME
coBeplUaTb 0CO3HaHHbIA BblGOp OyAayLLeit
npoeccMn 1 peann3oBbIBaTb COOCTBEHHbIE
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BceneHHoi;

MPyll - oBnageHve pasMyHbIMK criocobamn paboTbl C MH(OPMaLMel
(hM3MYEeCKOTO  COfepXXaHWst  C  WCMOMb30BaHUMEM  COBPEMEHHbIX
NHHOPMALMOHHBLIX TEXHONOIMIA, Pa3BUTE YMEHMWIA KPUTUYECKOrO aHaim3a
1 OLeHKM OCTOBEPHOCTM NOy4aeMor UHopmaLmm

MP61 - cdopmMUPOBaHHOCTL NPELCTaBNeHUA O POy U MecTe (U3NKU U
aCTPOHOMMM B COBPEMEHHOM  HAy4yHOM  KapTuHe  Mupa, O
CUCTEMOOOpa3yloLLein ponn (U3MKN B PasBUTUM eCTECTBEHHbLIX Hayk,
TEXHUKA W  COBPEMEHHbIX TEXHONOrMWA, O BKMade POCCUNCKUX 1
3apyOeXHbIX  YYEHbIX-M3NKOB B  pa3BUTME  HayKW;  MOHUMaHWe
(hU3NYECKOW CYLLIHOCTN Hab/IoAaeMbIX SBMIEHUI MUKPOMMPA, MakpoMupa 1
meramupa; NMoHWMaHme pPosin acTPOHOMWUW B MPaKTUYECKOA LeATeIbHOCTU
YesioBeKa W fasibHeLeM Hay4YHO-TEXHUYECKOM PasBUTUM, Ponu (U3NKK B
(hopMMpoBaHMM Kpyrosopa M (PYHKUMOHA/IbHON rPaMOTHOCTM YenoBeka
[N151 peLLeHns NPaKTUYeCcKnX 3agau;

MP69 - cthopMMPOBAHHOCTb COOGCTBEHHOM MO3MUMM MO OTHOLLEHWUKO K
(hM3nYecKor UH(opMaLK, NOMYYaEMON M3 pasHbIX UCTOUHMKOB, YMEHWI
MCNOMb30BaTh LM(POBbIE TEXHOMNOMMU NS MOWUCKA, CTPYKTYPUPOBaHWUS,
WHTepnpeTauuy W NpeacTaBfieHnss Y4ebHOM W Hay4YHO-NOMYNSPHON
WH(OpPMaLWK; pasBUTUE YMEHWA KPUTUYECKOro aHainsa nosyvaemMon
NHopMaLmy;



YXW3HEHHbIE MNaHbl,
P26 - TroTOBHOCTb M CMOCOBHOCTL K
06pazoBaHMIO X caM00bpa30BaHWUO  Ha
MPOTSXKEHNU BCEW XKN3HW,

MP1 - camocToATe/IbHO (hopMynMpoBaTb W
aKTyanm3uposatb Mpobsiemy, paccMaTpuBaTh
ee BCeCTOPOHHEe,

MP3 - onpegendatb Uenn [AeATe/IbHOCTMH,
3aflaBaTb MapameTpbl W KpUTEpUM KX
LLOCTUXKEHUS,

MP6 - pa3BmBaTb KpeaTUBHOE MbILLIEHME
NPU peLLeHnm XXM3HEHHbIX NPobem,

MP16 - oOCyLWecTBNATb LieneHarnpaBieHHbIN
MOMCK nepeHoca CPeAcTB M cnoco6oB
[leNcTBNA B NPOHECCHOHANBHYHO Ccpeay,

MP18 - ymMeTb WHTerpupoBaTb 3HaHWUA U3
pa3HbIX NpeaMeTHbIX 061acTen,

MP19 - BblABUraTb HOBble MAeW, Npeanararb
OpPUrMHa/IbHbIE MOAXOAbI U peLIeHus,

MP37 - OCYLLeCTBNATb Nno3NTUBHOE
CTpaTerMyeckoe noBefeHVE B PasINYHbIX
cUTyauusax,  NposBNATb  TBOPYECTBO U
BOOGpaxXeHUe, 6bITb MHALMATUBHBIM,

MP38 - camoCTOATeNbHO OCYLUECTB/ATb
no3HaBaTe/lbHYl0 [eATe/IbHOCTb, BbIABNATH
npo6siembl, CTaBUTb U (POPMYIMPOBATH
COOCTBEHHblE 3afayun B 06pa3oBaTesibHOM
LleATENbHOCTU U XKNU3HEHHbIX CUTYaLusX,
MP46 - BnageTb HaBblKaMu MO3HaBaTE/lbHOM
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MPyl - chopMMPOBAHHOCTb MOHUMAHUA POSIN PU3MKN B IKOHOMUYECKOM,
TEXHONOIMYECKOW, COUMANbHOM U 3TUYECKOM ciepax AesTenbHOCTU
4e/IoBEKA; PO U MecTa (DU3UKM B COBPEMEHHON Hay4HOW KapTuHe MUPa;
PONN  acTPOHOMWUM B MNPaKTUYECKOW  [eATeNIbHOCTM  YesloBeKka U
[aNbHENLIEM HAYUYHO-TEXHUYECKOM PasBUTUN



OK 04. OddekTnBHO
B3aMMO/IENCTBOBATh n
paboTaTb B KOMMEKTMBE U
KOMaHze

pediIeKCMN  KaK OCO3HaHUA COBepLUaeMbIX
[EeACTBUIA N MbICAUTENIbHBIX MPOLECCOB, WX
pe3y/ibTaToB W OCHOBAHWA

NnpP24 - rOTOBHOCTb K aKTUBHOIA
[leATeNbHOCTH TEXHOMNOrNYeCKoW n
CoLManbHON HanpaBneHHOCTW, CMNOCOBGHOCTb
NHULMNPOBATD, niaHMpoBaTb n
CaMOoCTOATE/IbHO BbIMONHATb Takyto
[leATeNbHOCTb,

JIP26 - TroOTOBHOCTb W CMOCOOHOCTb K

obpazoBaHMIO 1 caM000pa30BaHWO  Ha
MPOTSXKEHWNW BCE XKN3HW,

NP34 - 0cO3HaHMe LEeHHOCTU  Hay4HOM
[EATENbHOCTN, TOTOBHOCTb  OCYLLECTBAATH
MPOEKTHYHO 7 1CCNefoBaTeNbCKYHO

AesTeNbHOCTb MHAMBMAYANbHO U B FPyNne,

MP3 - onpegenatb uUenn [AeATeNbHOCTH,
3aflaBaTb  NapamMeTpbl W  KPUTEPUN KX
LOCTUXKeHNs,

MP5 - BHOCUTb KOPPEKTMBbI B AEATENBHOCTD,
OLIeHMBAaTb COOTBETCTBME PE3Y/ILTATOB LIENAM,

OLleHMBaTb pUCKK nocneacTBuiA
[leaTenlbHoCTH,
MP6 - pa3BuBaTb KpeaTVBHOE MbILLIEHNE

NPV PELUEHUN YXXN3HEHHbIX NPO6eM,

MP12 - BbIBNATL NPUYMHHO-CNEACTBEHHbIE
CBA3N N aKTya/M3nposaTthb 3ajady, BblABUraTb
runoTesy ee peLleHus, HaxoanTb apryMeHThbl
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MP610 - oBnageHve yMeHMAMM paboTaTb B rpynne C BbINOSHEHVEM
pas/IMyHbIX  COUMasIbHbIX  pofeld, NnaHupoBaTb  paboTy  rpynnbl,
paunoHaIbHO pacnpefenstb AeATeNlbHOCTb B HeCTaHAAapPTHbIX CUTyauusx,
afleKBaTHO OLIeHMBATb BKNa KaXA0ro 13 y4aCTHMKOB rpymnmbl B peLleHune
paccmaTpuBaemoin Npo6remsi;

MPyl12 - oBnageHve opraHM3aLyOHHbLIMW 1 NO3HaBATENbHLIMU YMEHUSAMN
CaMOCTOATE/IbHOr0 MPMOBGPETEHNA HOBbIX 3HaHWI B NMPOLIECCE BbIMOHEHNS
MPOEKTHbIX M Y4ebHO-MCCe0BaTeNIbCKUX PaboT, yMeHMsaMK paboTath B
rpynne c BbINOMHEHUEM Pa3/IMYHLIX COUMaNbHLIX PONEN, MNIaHMPOBaTb
paboTy  rpynmnbl, pauynoHa/IbHO  pacnpefensitb  AeATeNbHOCTb B
HeCcTaHOapPTHbIX CUTyauuax, afeKBaTHO OLEeHMBaTb BK/IaL Kaaoro u3
YYaCTHUKOB FPYMbl B PeLLEHMe paccmMaTprBaeMoii Npobnemsl;



A9 [lOKas3aTe/bCTBa CBOMX YTBEPXKAEHWUN,
3a/laBaTb NapamMeTpbl N KPUTEPUMN PELLIEHNS,

MP28 - BnafeTb pas/iMyHbIMK Ccrnocobamm
06LLEHNSA 1 B3aMMO/ENCTBIS,

MP30 - pa3BepHyTO M NOTMYHO WM3Naratb
CBOKD TOYKY 3pEHWA C MCMO/b30BaHUEM
A3bIKOBbIX CPEACTB,

MP31 - noHuMmMaTb W  MCNOMb30BaTb
npenmyLLecTsa KOMaHZHOM 7
NHAMBUAYaNIbHOW paboThl,

MP33 - npuHUMaTb LEAM  COBMECTHOWM
LleaTenbHOCTY, OpraH13oBbIBaTb n
KOOPAMHMPOBaTb [encTBuMS no ee
[IOCTVDKEHUIO: COCTaBNATb MNaH [AeNCTBUMN,
pacrnpegenstb  poaM C  YY4ETOM  MHeHWN

YYaCTHNKOB 06CcyXaaTb pe3ynbTarhl
COBMECTHOI paboThl,

MP36 - KoOpAMHMPOBaTb W  BbINOJHATL
paboty B YCNOBUAX peasibHoro,
BUPTYa/IbHOIO 7 KOMOWHMPOBaHHOIO
B3aVMOJEeNCTBIS,

MP55 - npuHUMaTb MOTMBbI WU apPrymMeHTbI
APYruX Niofein npyv aHaiuse pesynbTaToB
[leaTenlbHoCTH,

MP56 - npusHaBaTb CBOe MpaBO M MpaBo
ApYyrux niofen Ha oLmnoKuy,

MP57 - pa3BumBaTb CMNOCOGHOCTb MOHUMATb
MUP C NO3ULNN APYroro YenoBeka
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OK 05. OcyuecTsnartb
YCTHYIO M MUCbMEHHYIO
KOMMYHVKaLuo Ha
rocyfapCTBEHHOM  A3blKe
Poccuiickoin deaepaumm ¢
YYETOM 0COBEHHOCTEW
coumanbHoro 7
KyNbTYPHOrO KOHTEKCTa

OK 07. CopgelicTBoBaTh
COXPaHeHuto
OKpY>KatoLLei cpefbl,
pecypcocbepexeHuto,
NPUMEHATb  3HaHUA 00
N3MEHEHUN Knnmara,
MPUHLUNBLI - 6epeXxnIMBoro
NMPOU3BOACTBA,
3(hheKTUBHO [AeincTBOBATb
B 4pe3BblYaHbIX
cUTyaumsx

JIP8 - chOopMMPOBAHHOCTb  POCCUIACKOMN
rPaXAaHCKON WAEHTUYHOCTK, NaTPUoTM3MA,
yBOKEHWS K CBOEMY Hapogy, 4yBCTBa
OTBETCTBEHHOCTW nepes POAMHON, ropaocTy
3a CBOW Kpail, CBOK PoauHy, CBOW S3blK U
KynbTypy, npoLunoe n HacTosLee
MHOrOHaUMOHa/IbHOro Hapoga Poccuu,

JIP33 - COBepLUEHCTBOBAHME SI3bIKOBOW W
YMTaTeNbCKOM  Ky/NbTypbl  Kak  CpefcTsa
B3aVMO/ENCTBUA MeXAY 0AbMMU U NO3HAHWS
Mmpa,

MP28 - BnageTb pasiMyHbIMK crnocobamu
06LLEHNSA 1 B3aMMOENCTBIS,

MP30 - pasBepHYTO W NOTMYHO WM3Naratb
CBOKO TOYKY 3pEHMsi C MCMOJb30BaHWNEM
A3bIKOBbIX CPeACcTB

NIP8 - c(hOpMMPOBAHHOCTb  POCCUIACKOMN
rPaXAaHCKOW WAEHTUYHOCTM, NaTpuoTU3Ma,
YBOKEHUS K CBOEMYy Hapogy, 4yBCTBa
OTBETCTBEHHOCTU nepes POAMHONA, ropaocTu
3a CBOW Kpail, CBOKWO PoamHy, CBON fA3bIK M
KynbTypy, npoLunoe " HacTosLee
MHOTOHaLMOHa/IbHOr0 Hapoga Poccuu,

P16 - acTeTMYecKoe OTHOLLEHME K MUpY,
BK/OYas 3CTETUKY OblTa, Hay4yHOro W
TEXHWYECKOro TBOPYeCTBa, CMopTa, Tpyda u
06LLIECTBEHHBIX OTHOLLIEHI,

NP30 - yMeHue NPOrHo3npoBaTb
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MP61 - copMMPOBaHHOCTb NPEACTAB/IEHNIA O PONN U MeCTe (U3NKK 1
acTPOHOMUM B COBPEMEHHOW  Hay4yHOM  KapTuUHe  Mupa, O
CUCTEMOOOPA3YIOLLEN PONU (IM3MKM B Pa3BUTUM ECTECTBEHHbIX Hayk,
TEXHUKN W COBPEMEHHBLIX TEXHOMOMMA, O BKMNaAe POCCUACKMX W
3apy6eXHbIX  YYEHbIX-(DM3MKOB B pasBUTWE  HayKW;  MOHMMaHue
(hM3MYECKOIN CYLLIHOCTX HabNtodaeMbIX SABMIEHWUIA MUKPOMMPA, Makpomumpa u
Merammpa; NoHVMaHue pony acTPOHOMWU B MPaKTUYECKON [esaTelbHOCTM
yenioBeka v JasbHeNLWeM Hay4YHO-TEXHUYECKOM PasBUTUM, ponu (U3NKK B
(hopmmpoBaHUM Kpyroszopa M (PYHKLUMOHAIbHOW PaMOTHOCTM YenoBekKa
[N peLleHns NPakTUYecKnx 3agay;

MP68 - ChopMMPOBAHHOCTb YMEHUS NPUMEHSATL MOJTyUYeHHbIe 3HAHUS NS
0OBSACHEHWS YCMOBUIA NMPOTEKaHMS (DU3NYECKMX SBNEHWIA B MpUpoae 1 4ns
NPUHATUA  NPaKTUYECKMX PELUEHW A B MOBCEAHEBHOW XKWM3HU  Ans
obecriedyeHns 6e30MacHOCTM Mpu obpalleHMn ¢ 6bITOBLIMK NprbopaMn 1
TEXHUYECKMMMW YCTPOCTBaMK1, COXPaHeHWs 340pOBbS U COBMIOAEHNS HOPM
3KOMOTMYECKOr0  MOBEAEHNS B OKPYXKaloLLein  cpeae;  NOHMMaHWe
HeoOX0AMMOCTU MPUMEHEHUA AOCTUMXKEHUA (M3MKM W TEXHOMOIWIn ans
paLvoHa/IbHOro NPUPOAONOb30BaHNS;

MPyKD - chOpMMPOBAHHOCTb YMEHWIA aHaIM3MpoBaTb W OLEHMBATb
NnocneicTBuA 6bITOBOM W MPOM3BOACTBEHHON [eATENbHOCTU YesioBeKa,
CBA3AHHOW C (PM3MYECKMMM MpoLeccaMu, C MO3UUMIA  3KOMOTMYECKOWA
6e30nacHOCTK; NPeLCTaB/NeHniA O paLMOHaIbHOM MPUPOLOMNOb30BaHMN, a



NnK 11 BbINOMHATL
onepauuu no
TEXHNYECKOMY

06CNY>XMBaHNIO n

PEMOHTY 3M1EKTPUYECKOr0

HebnaronpusaTHbIe 3KO/I0rnyeckme
NOCNeACTBUS MPeanpUHUMAaEMbIX AeNCTBUNA,
npeaoTBpaLLath nx,

MP3 - onpefenatb Uenu [esaTelbHOCTH,
3aflaBaTb MapameTpbl W  KpUTEPUU  UX
[LOCTVXKeHWS,

MP6 - pasBuMBaTb KpeaTMBHOE MblILL/IEHNE
NPV PeLLEHNN XMU3HEHHbIX NPo6eMm,

MP13 - aHanu3upoBaTb Mo/y4YeHHble B X0[e
PeLleHns 3afayn pesynbTaTbl, KPUTUYECKM
OLleHMBaTb nx [LOCTOBEPHOCTDb,
NpoOrHo3MpoBaTb  U3MEHeHWe B HOBbIX
yCnoBusXx,

MP17 - ymeTb MepeHOCUTb 3HaHWA B
Mo3HaBaTe/lbHY0 U NPaKTUYecKyt 061acTu
XU3HeLeATeNbHOCTH,

MP18 - ymeTb WHTErpupoBaTb 3HaHUA W3
pasHbIX NpeAMeTHbIX 06nacTel,

MP38 - camocToATe/IbHO  OCYLLUECTBNATh
Mo3HaBaTe/lbHYl0 [eATeNbHOCTb, BbISABMATH
npobnembl, CTaBUTb U  (OPMY/NPOBaATb
COOCTBEHHblE 3afaunm B 006pa3oBaTe/lbHOM
LeATeNbHOCTA U XKU3HEHHbIX CUTYyaumnax
NIP23 - TroToBHOCTb K TpyAy, OCO3HaHue
LIEHHOCTN MacTepcTBa, TpyAonobue,

np24 FOTOBHOCTb K aKTMBHOIA
LleaTeNbHOCTH TEXHO/I0rMYECKOIA 7
CoUMabHOM Hanpas/fieHHOCTW, CMOCOBHOCTb
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TakKXe pasymMHOM WCIMO/ib30BaHNN ,CI,OCTI/I)KeHI/II7I HayKn u TEXHONOI U anAa
A&ﬂbHGVILLIGFO pPa3BUTUA YEIOBEYECKOTIO 06LLI,€CTBa;

MP63 - BnageHWe OCHOBOMOMAralOWUMU PUNYECKAMU MOHATUAMU U
Be/IMYMHAMMW, XapaKTepu3yoLWwmMmn (irsndeckne npouecchbl (CBA3aHHbIMU C
MEXaHUYeCKUM [BVKEHMEM, B3aMMOAENCTBMEM Tef, MeXaHU4YeCKUMU
KonebaHMAMU 1 BOSIHAMW; aTOMHO-MOJIEKYNSAPHLIM CTPOEHUEM BELLECTBa,
TEnnoBbIMK  MpoLeccaMy;  3M1eKTPUYECKUM M MArHUTHbIM  NOMAMM,



N 3NEKTPOMEXaHNYECKOIO UHULMNPOBATD,

06opyaoBaHms

nnaHupoBaTb 7
CaMOCTOATE/LHO BbINOMHATb Takyto
LleaTeNbHOCTb,
P25 - wnHTepec K pasinyHbIM  cthepam

NPO(ECCUOHAILHOW  AeATENIbHOCTU, YMeHMWe
COBepLUaTb 0CO3HaHHbLIN BbIGOP OyayLlel
npoeccun 1 peann3oBbiBaTb COOCTBEHHbIE
YXU3HEHHbIe MaHsbl,
JIP34 - o0CO3HaHMe LEHHOCTU Hay4HOW
[leATeNIbHOCTN, TOTOBHOCTb  OCYLLECTBNATb
MPOEKTHYO 7 nccnenoBartesibCKyo
[leaATeNIbHOCTb UHAMBUAYANLHO W B Tpymnne,
MP3 - onpegendtb Uenn [AeATeNbHOCTH,
3a[aBaTb  MapaMeTpbl W  KpuUTepum  UX
LOCTUXKEHNS,
MP8 - Cnoco6HOCTb W  TOTOBHOCTb K
CaMoCTOATE/IbHOMY NMOUCKY MeToA0B
peLleHns NpakTUYecKnX 3agad, NpUMeHeHuo
pa3/IMyHbIX MeTOA0B MO3HaHUS,
MP16 - oOCyLLECTBNATb LieNieHanpaB/eHHbI
MOMCK MepeHOCa CPeacTB M CnocoboB
[eicTBNA B NPOQECCUOHaIBbHYIO Cpeay,
MP36 - KOOpAMHWPOBaTb W BbINOHATL
paboty B YCNOBUAX peasibHoro,
BUPTYa/IbHOTO n KOMOWHMPOBAHHOTIO
B3aMMOLeCTBIS,
MP37 - OCYLLUECTBMIATL  MO3UTUBHOE
CTpaTernyeckoe MnoBefeHMe B pas/INyHbIX
cuTyaumsx,  NPosABNAATbL  TBOPYECTBO U
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3NMEKTPUYECKMM TOKOM, 3/1EKTPOMArHUTHbIMK KONebaHusiMM 1 BOSTHAMU;
ONTUYECKUMMN SBIEHUAMMW; KBAHTOBLIMW SIBNEHWUSMU, CTPOEHMEM aToma U
aTOMHOr0 A4pa, PaguoaKTMBHOCTLIO); BNafeHMe OCHOBOMO/aratoLyMm
aCTPOHOMUYECKUMW  MOHATMAMM,  MO3BONSAIOLMMK  XapaKTepu3oBaTb
npoueccbl, nNpoucxogawme Ha 3Be3fax, B 3BE3AHbIX CUCTEMax, B
MEeXralakTUYeCKO cpefe; ABWKEHMEe HeOGeCHbIX Tes, 3BOMOLMIO 3Be3[ U
BceneHHoi;

MP66 - BnageHWe OCHOBHbIMM  MEeTOAaMW  HAy4HOro MO3HaHUs,
NCNOMb3YEMbIMK B (OM3MKE: NPOBOANUTL MPAMbIE Y KOCBEHHbIE N3MEPEHNS
(PM3NYECKMX BENMYMH, BbIGMPas OMTUMASbHbLIA CNOCO6 M3MEPEHNs U
MCNONb3ys W3BECTHblE METOAbl OLEHKN MOrPeLuHOCTEA  U3MEepPEeHUH,
NMPOBOAWTL  UCCMeOBaHME  3aBUCUMOCTEN  (OU3UYECKMX BEMIMYUMH  C
MCNOMb30BaHWEM  MPSAMbIX  U3MEPEHWIA,  OOBACHATb  MOJTyYeHHbIe
pe3ynbTaTbl, UCMNOMb3YS (PU3NYECKME TEOPUN, 3aKOHBI U NMOHATUA, U AenaTb
BbIBOAbI; Cco6M0AaTh npasBwmna 6e30MmacHoOro Tpyda Npu  NpPoBeAeHUK
ncCnefjoBaHWin B paMKax Y4yebHOro  3KCrMepuMMeHTa U y4yebHo-
NCCNefoBaTeNbCKON  AEATENbHOCTM € UCMOMb30BaHWEM  LMGPOBbLIX
N3MEPUTENIbHBIX ~ YCTPOMUCTB 1M nlabopaTopHOro  060pyAoBaHuUS;
CPOPMMPOBAHHOCTL MPEACTaBNEHNA O MeTOoAax MoMyYeHUs Hay4HbIX
aCTPOHOMUYECKMX 3HaHWIA;



MK 12 [MpoBoanTbL
[ANArHoCTUKY 7
NCMbITaHWA
3/1IEKTPUYECKOrO 7
3/1IEKTPOMEXaHNYECKOTO
06opyaoBaHus.

BOOOPaXKeHMe, 6bITb UHULMATUBHBLIM,
MP39 - camocTosiTe/IbHO COCTaBNATb MaH
peLleHns Npobnembl C YYETOM WMEKOLMXCS

PECYpCOB, COOGCTBEHHbIX BO3MOXHOCTEN W
npegnoYTeHN
NIP23 - TroTOBHOCTbL K TpyAy, OCO3HaHue

LleHHOCTI MacTepcTBa, TPYA0No6ue,

npe24 - rOTOBHOCTb K  aKTUBHOWN
[eAaTeNbHOCTH TEXHONOrNYECKOM n
COUManbHOM HanpaBfEHHOCTKN, CMOCOBHOCTb
NHULMMPOBATD, njaHMpoBartb n
CaMoCTOATe/IbHO BbIMOMHATb Takyto
[leATeNbHOCTb,

JIP26 - TrOTOBHOCTb W CMOCOOHOCTbL K

o6pa3oBaHMO M caM00b6pa30BaHMIO
NPOTSXKEHNUN BCEI XN3HN,

MP1 - camocTosiTe/NIbHO (hopMynMpoBaTb
aKTyaim3mposaTtb Npobnemy, paccmatpvBatb
ee BCECTOPOHHE,

MP2 -  ycTaHaBIMBaTb  CYLLECTBEHHbIN
NnpuM3HaK WA OCHOBaHMA [N CpaBHeHUs,
Knaccudgukaumm 1 0606LLeHNs,

Ha

MP4 -  BbiABNATbL  3aKOHOMEPHOCTW U
npoTrBOpeYuns B paccmaTpurBaeMbIxX
ABNEHUSAX,

MP5 - BHOCUTb KOPPEKTUBbLI B AEATENBHOCTD,
OLleHMBATb COOTBETCTBME PE3Y/IbTATOB LIENAM,
OLeHMBaTb pUCKU nocneacTBuiA
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MP63 - BfafieHVe OCHOBOMO/MAraloWUMM (UNYECKUMN  MOHATUSAMU 1
Be/IMUYNHAMM, XapaKTepu3yroLWmMMN (usnyeckmne npoLieccol (CBA3aHHbIMU C
MEXaHWUYECKUM ABVKEHMEM, B3aMMOAENCTBMEM Ten, MeXaHUYECKUMM
KonebaHusaMN 1 BONHaMW; aTOMHO-MOJIEKYNAPHLIM CTPOEHVEM BELLIECTBA,
TEN/0BbIMM  NpoueccaMmu;  3NEKTPUYECKMM U MArHUTHbIM ~ MONAMMU,
3NIEKTPUYECKUM TOKOM, 3M1EKTPOMArHUTHbIMK KOMebaHWsiMM 1 BOSTHaMU;
ONTUYECKMMU SBNEHUAMMU; KBAHTOBLIMU ABMIEHUAMM, CTPOEHMEM aToma U
aTOMHOIO f4pa, PafVOaKTMBHOCTLIO); BfaAEHVWE OCHOBOMO/ArakLLMMU
aCTPOHOMUYECKMMM  MOHATUAMK,  MO3BONAOLWMUMW  XapaKTepus3osaTtb
npoLeccbl, MPOMCXOAdALLME Ha 3Be3fax, B 3BE3AHbIX CUCTeMax, B
MEXraNakTUYeCKoW cpefe; ABWXKEHVE HebGeCHbIX Tes, 3BO/MOLMI0 3Be3f U
BceneHHoi;

MP64 - BnafeHWe 3aKOHOMEPHOCTAMW, 3aKOHaMuM W TeopusaMU (3aKOH
BcemupHoro taroteHus, |, Il v Il 3aKoHbI HbIOTOHA, 3aKOH COXpaHeHWs
MEXaHWYeCKOM 3Hepruy, 3aKOH COXPaHeHWs WMMYNbCa,  MPUHLWMN
cynepnosvuuy cun, MNPUHLKAN PaBHONPaBHOCTU WHEPUMaNbHBIX CUCTEM
OTCYETa; MONEKYNAPHO-KMHETUYECKYIO TEeopuio CTPOEHUs BeLLecTBa,
ra3oBble 3aKOHbl, MepBblA 3aKOH TEPMOAMHAMWMKW; 3aKOH COXpPaHeHus
3NeKTpnYecKoro 3apsga, 3akoH KynoHa, 3akoH Oma 414 ydacTka uenu,
3akoH OMa 15 MONMHOW 3NMeKTPUYECKON Lenu, 3akoH [phkoyns - JleHua,
3aKOH 3/1EKTPOMarHUTHOM WHAYKLUW, 3aKOH COXPaHeHWs 3Hepruu, 3akoH
NPAMOJSIMHENHOrO pacnpoCTpaHeHns CBETa, 3aKOH OTPaXKEHWNSA CBETa, 3aKOH
NPeNoM/IEHNs CBeTa;, 3aKOH COXPaHeHWs 3Hepruu, 3aKOH COXpaHeHus



[leaTeNIbHOCTN,
MP8 - cnoco6HOCTb M TOTOBHOCTb K
CamMOCTOATENbHOMY NMOUCKY MeToA0B
peLleHns NPakTUYecKmx 3afad, NpUMeHeHUIo
pa3NNYHbIX METOAOB NO3HaHWS,

MP10 - (opmMupoBaHME Hay4yHOro TMNa
MbILLIEHUS, BnafieHue Hay4HOWA
TEPMUHONOIMER, K/IHOYEBLIMUA MOHATUAMU 1
MeTodamu,

MP12 - BbISBNATL NPUYUHHO-CNELCTBEHHbIE
CBA3M U aKTya/M3MpoBaTb 3ajady, BblABUraTb
rMnoTesy ee pelleHnsi, HaxoauTb aprymeHThbI
ONA [oKasaTeNlbCTBa CBOWIX YTBEPXKAEHWIA,
3afaBaTb NapamMeTpbl U KPUTEPUU peLLIeHNS,
MP13 - aHann3npoBaTb MONYYeHHblE B X0O4e
peLleHns 3agayn  pesynbTaTtbl, KPUTUYECKM
OLleHMBaTb nx [LOCTOBEPHOCTb,
NporHo3vpoeaTtb  M3MeHeHWe B HOBbIX
YCNoBUSX,

MP15 - paspabaTbiBaTb MfaH pPeLLUEHUS
npo6/iemMbl C Y4YeTOM aHaM3a MMerLmxcs
MaTepuasibHbIX N HeMaTepuabHbIX Pecypcos,
MP19 - BbigBuraTb HOBble Miaew, Npeanaratb
OpUTMHasbHbIe NMOAXO0AbI U PeLLeHuns,

MP39 - camocToATe/NIbHO COCTaBNATL MNJaH
peleHns npobnemMbl C YH4eTOM WMEHOLLMXCS
PECypcoB, COOGCTBEHHbIX BO3MOXHOCTEW U
npeanoYTeHNi
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MMMYNbCa, 3aKOH COXPaHEHWS 3M1EKTPUYECKOr0 3apsifa, 3aKOH COXpaHeHWs
MaccoBOro 4ucna, noctynatbl bopa, 3aKOH pafMoakTVBHOIO pacnaja);
YBEPEHHOE WCMO/b30BaHEe 3aKOHOB M 3aKOHOMEPHOCTEN Mpu aHaim3e
(hM3NYECKMX SBNEHNIA N MPOLIECCOB;

MP66 - BnageHMe OCHOBHbIMMA METO4aMM  HAy4YHOro  MO3HaHus,
MCNONMb3yEMbIMU B (OM3MKE: MPOBOAWTL MPSMbIE N KOCBEHHbIE M3MEPEHNS
(PM3NYECKMX BEMIMYMH, BbIOUPAsA ONTUMa/IbHLIA CNOCO6 WU3MepeHus W
MCNOMb3ys W3BECTHble MEeTOAbl OLEHKM MOrpeLHOCTen  U3MEPEHUI,
NpPOBOANTL  UCCNEAOBaHMe  3aBUCUMOCTEA  (DU3NYECKUX BENNYMH  C
MCNOMb30BaHMEM  MPAMbIX  U3MEPEHWUA,  OOBACHATL  MOSTYYeHHble
pesynbTaTbl, UCNOMb3YS (PU3NUECKME TEOPUI, 3aKOHbI 1 MOHATUSA, U AeNnaTb
BblBOAbl; CO6MO4aTb MpaBuna 6e30nacHOro Tpyda nNpv  MpOBeAEHUM
nccnefioBaHUA B paMKax — Y4ebHOro  3KcnepuMeHtTa U yyebHo-
NCCnefoBaTe/lbCKOM  AeATeNIbHOCTU € UCMOMb30BaHWEM  LM(IPOBbIX
N3MEPUTENbHLIX ~ YCTPOMCTB M f1abopaTopHOro  06opyAoBaHUs;
ChOPMMPOBAHHOCTb MPEACTaB/IEHWIA O MeTofdax MONYyYEHUSI HayYHbIX
aCTPOHOMUYECKUX 3HAHWIA;

MP67 - chopMMPOBAHHOCTb YMEHUS peluaTb pacyeTHble 3aJayn C ABHO
3afaHHO  (DM3MYECKOA MOAENblO, WUCMOMb3ys (DU3NMYECKME 3aKOHbI U
NPVHUMNGLI, HAa OCHOBE aHann3a YC/NoBMS 3afayn BbIOMPaTb (IM3UYECKYHD
MOf€eNb, BblAeNaTb (U3NYECKNe BENMUMHBI U POPMy/bl, HEO6X0AMMbIE ANs
ee peLleHus, NPOBOAWTL pacyeTbl W OLeHMBATb PeasibHOCTb MOYyYEHHOro
3HayeHUs  (PM3NYECKOM BENMYMHBLI, pellaTb KayeCTBEHHble  3afauu,
BbICTpamnBasi /I0TMYECKN HEMPOTMBOPEUMBYHO LIEMOYKY PacCyXAeHnin ¢
OrMOpOiA Ha N3y4YeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKME SBMIEHMS;

MP68 - chopMMPOBAHHOCTL YMEHUSA NMPUMEHATbL MOJTyUYeHHbIE 3HAHWUS 15
06BACHEHUS YCNIOBMWIA NPOTEKaHMA PU3NYECKMX SBNEHUIA B NPMPOAE U ANS
MPUHATUA  MPaKTUYECKUX PELUEHU/ A B  MOBCEAHEBHOA >KU3HM AN
obecneyeHns 6e30MacHOCTN NMpu 06paLLeHUn ¢ 6bITOBLIMK MprbopaMn K



TEXHUYECKMMU YCTPOMCTBAMM, COXPaHEHUS 300POBbA U COBNOAEHUA HOPM
9KOMIOrMYECKOro  MOBEfEeHUs B OKPYXaloWen  cpefe;  NOHMMaHue
He0obX04MMOCTN MPUMEHEHUSA AOCTUXEHUIA (M3MKU U TEXHONOTMIA Ans
paLVOHa/IbHOTr0 NPUPOAOMNO0b30BaHUS;

MPy2 -  chOPMUPOBAHHOCTb  CUCTEMbI  3HaHUA O  (PU3NYECKUX
3aKOHOMEPHOCTSX, 3aKOHax, Teopusax, [AeNCTBYIOLWMX Ha  YPOBHSX
MUKPOMMPA, MakpoMupa W Meramupa, MpeacTaBneHnidi 0 BCeoObLLem
XapakTepe (hM3NYECKMX 3aKOHOB; MPELCTaB/IeHNA O CTPYKTYPe NOCTPOEHNS
(hM3NYeCKOM Teopumn, 4YTO MO3BOMUT OCO3HATb PO/b (DYHAAMEHTa/IbHbIX
38KOHOB M MPUHUMMNOB B COBPEMEHHbLIX MPEACTaBNeHUAX O TMPUPOSE,
MOHATb TPaHULbl NPUMEHUMOCTU TEOPUI, BO3MOXHOCTU MX MPUMEHEHMS
[/19 OnncaHnsa ecTeCTBEHHOHAYUHbIX ABNEHWNIA U NPOLLECCOB;

MPy5 - chopMMPOBAHHOCTb YMEHWIA MPUMEHSITb 3aKOHbI K1acCMYECKOWA
MEXaHWKW, MOJIEKYNIAPHON (PU3NKM U TEPMOLUHAMUKMN, 3MEKTPOLNHAMMKA,
KBaHTOBOW (WM3MKN NS aHanu3a U OObACHEHWS ABMIEHWA MUKPOMMPA,
Makpomupa W Meramupa, pasnuMyatb ycnosusi  (rpaHuubl, 06nacTu)
NPUMEHNUMOCTN  (PU3NYECKMX 3aKOHOB, MOHMMATb BCEOOLIMIA XapaKTep
(hyHOAMEHTA/IbHbIX 32KOHOB (32KOH COXPaHeHUs MeXaHWYecKoW 3aHepruu,
38KOH COXpaHeHUs WMMy/bCca, 3aKOH BCEMUPHOrO TATOTEHWS, MepBbli
3aKOH TEPMOANHAMMKM, 3aKOH COXPaHeHWs 3MIEKTPUYECKOTO 3apsaaa, 3aKOoH
COXpPaHEHUS 3HEPrnv) U OrpaHUYEHHOCTb UCMO/b30BaHMUS  YaCTHbIX
3aKOHOB; aHaNM3MpoBaTb (U3NYECKMEe MPOLIECChI, WCMO/b3yA OCHOBHbIE
MOJIOXKeHus, 38KOHbI 7 3aKOHOMEPHOCTK: OTHOCUTE/IbHOCTb
MEXaHWYECKOro [ABWKeHUS,, (POPMYy/bl KMHEMATUKN PaBHOYCKOPEHHOrOo
[BWXeHWs, npeobpa3oBaHus Mannnes s CKOPOCTU U NepeMeLLeHms, TpK
3aK0oHa HbtOTOHa, NPUHLMM OTHOCUTENBLHOCTU [Mannnes, 3aKoH BCEMUPHOTO
TATOTEHUs!, 3aKOHbl COXPAHEHWS WUMMY/bCa U MeXaHUYeCKOW 3Hepruu,
CBA3b PaboTbl CUMbI C WU3MEHEHWEM MEXaHWUYEeCKON 3SHepruu, YCnoBus
paBHOBECWSA TBEPAOro Tena; CBA3b AaB/eHWUs WAeabHOro rasa co cpejHei
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KMHETUYECKOW 3Heprvein TennoBOro [ABWXKEHUA W KOHUEHTpauuel ero
MOSIEKY/l, CBSI3b TeMMepaTypbl BeLLeCTBA CO CpefHel KWHETUYECKOW
3Hepruer ero Yactul, cBa3b AaBMeHNA N4eaIbHOro rasa ¢ KOHLEHTpaumei
MONEKYn W ero TemnepaTypoi, ypaBHeHvne MeHaeneeBa-KnaneipoHa,
NepBblii 3aKOH TEPMOANHAMUKM, 3aKOH COXPaHEHUS! 3HEPTrMN B TEMMOBbIX
npoueccax; 3aKOH COXPaHEHWs 3MEeKTPUYECKOro 3apsfa, 3akoH KynoHa,
NOTEHUMNANbHOCTbL 3/1IEKTPOCTATUYECKOro MONs, NPUHLMM Cyneprnosuuum
3NeKTPUYECKUX NOsei, 3akoHa KynoHa; 3akoHbl OMa A1 yyacTka Lenu u
ONS 3aMKHYTOM 3M1EKTPUYECKON Lenu, 3akoH [hkoyns-JSleHua, 3akoH
3NEKTPOMarHUTHON MHAYKUMK, NpaBuao JleHua, NOCTynatbl CneumanbHo
TEOpUM OTHOCUTE/NILHOCTM JNHLWITEMHA, YpaBHEHWE JNHLWITeHa [Ans
(oToa(hhekTa, nepBbli U BTOPOWM nocTynatbl bBopa, npuHUMN
HeonpegeneHHOCTN [eii3eH6epra, 3aKOH COXpaHeHUs 3apsja, MaccoBOro
yncna v 3HepPrum B SAEPHbIX peakumsx, 3aKOH paanoakTUBHOIO pacnaaa;
MPy7 - chopMMPOBAHHOCTb YMEHWIA MCCNeaoBaTb W aHaNM3MpOoBaTb
pasHoo6pasHble (PU3NYECKME SBNEHWUA U CBOMCTBA OOBLEKTOB, MPOBOAUTH
CaMOCTOSATE/IbHblE UCCNe0BaHUA B peasibHbIX U 1abopaTopHbIX YCN0BUAX,
ynmTaTb M aHaIM3MPOBaTb XapaKTEPUCTUKM NPUOOPOB U YCTPOWCTB,
0OBACHATL NPUHLMMNBI UX PaBOThI;

MPy9 - chopMMPOBAHHOCTb YMEHWUSA pellaTh pacyeTHble 3afayn C SBHO
3a[laHHON W HEsIBHO 3alaHHON (M3NYECKOA MOMENbIO: Ha OCHOBAHWUU
aHanM3a ycnoeusi BbIOMpaTb  (PM3MYECKMe  Mofenn,  OTBevaroLiue
TpeboBaHMAM 3afayn, NPUMEHSATb (POPMY/Ibl, 3aKOHbI, 3aKOHOMEPHOCTU U
nocTynatbl (PU3NYECKMX TEOPUIA MPWU UCNOMb30BaHUM MaTeMaTUYecKnX
METOA0B peLleHns 3a4a4, NPOBOAUTb pacyeTbl Ha OCHOBAHUM VMEHOLLIMXCS
AAaHHbIX, aHaNM3MPOBaTh Pe3yNbTaTbl N KOPPEKTMPOBATb METO/bl PeLLEHNS
C Y4YeTOM MOJlyYeHHbIX pe3y/bTaToB; pellaTb KayeCTBEHHble 3afayu,
Tpebytowme NPUMEHEHNs 3HaHUIA U3 pasHbIX PasfesioB LWKO/bHOIO Kypca
(U3nKKM, a TakkKe WHTerpayuMm 3HaHWA ©3  ApYyrux MpegmeToB



MK 1.3. OcyuwectBnatb

OLIEHKY
NPON3BOACTBEHHO-
TEXHNYECKNX
rokasarteseim
3N1EeKTPUYECKOro
3N1eKTPOMEXaHNYECKOTO
obopyaoBaHus

paboThbI

7

JIP23 - TrOTOBHOCTbL K TpyAy, OCO3HaHWe
LIEHHOCTM MacTepcTBa, Tpyaontobue,

npz24 - FOTOBHOCTb K aKTWBHOIA
[eAaTeIbHOCTH TEXHONOrMYeCKo n
COUMaIbHOM HanpaB/IeHHOCTW, CMOCOBHOCTb
NHULMMPOBAT, nnaHMpoBaThb "
CaMOCTOSTE/IbHO BbINOHATb TaKyto
[eAaTeNIbHOCTb,

NP26 - TroToOBHOCTb
06pa3oBaHN0O U CcamMo06pa30BaHUIO
MPOTSHXKEHMMN BCEIA YKU3HW,

MP42 - pgenaTb  OCO3HaHHbIN
aprymeHTMpoBaTh ero,
OTBETCTBEHHOCTb 3a peLLeHue

M CMNOCOBHOCTL K
Ha

BblOOP,
opaTb
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€CTEeCTBEHHOHAY4YHOI0  UMKNA:  BbICTpamBaTb  JIOTUMYECKYID  LiernouKy
PacCcy>KAeHWA C OMOPOA Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hn3myeckune ABNEHNS;

MPy12 - oBnafeHve opraHv3auvoHHLIMU 1 NO3HABATe/IbHbIMU YMEHUSAMU
CaMOCTOATE/IbHOrO NPUOBPETEHNA HOBBLIX 3HAHWIA B NPOLLECCE BbIMO/THEHMSA
MPOEKTHbIX N y4ebHO-UCCNefoBaTe/IbCKNX paboT, YMeHusMU paboTaTh B
rpynne ¢ BbIMNO/IHEHWEM Pa3/IMYHbIX COLUMa/IbHLIX POsield, NiaHMpoBaTb
paboTy  rpynnbl, payuoHaIbHO  pacnpefenstb  AedATeNbHOCTb B
HeCTaHAapPTHbIX CUTyaumsX, afeKBaTHO OLEeHMBAaTb BK/AfL KaX4oro u3
YYaCTHWUKOB rpynrbl B peLLeHne paccMaTpmBaeMoin npobnembi;

MP63 - BrafeHWe OCHOBOMOMAraloWMMA  (OU3UYECKUMM  MOHATUAMA U
BE/IMUMHAMUW, XapaKTepU3YHOLWMMKN (PU3NYECKMEe MPOLEeCcChbl (CBA3aHHLIMM C
MEXaHUYECKNM  [IBMXKEHWMEM, B3aMMOAENCTBMEM  Tefl,  MEXaHWYECKMMM
KonebaHuAMM 1 BOMHaAMK; aTOMHO-MOJIEKYNSAPHBIM CTPOEHNEM BELLIECTBa,
TENMoBbIMM  MPOLECCaMK;  3/IEKTPUYECKUM U MarHWUTHbIM  MOMISMK,
3NEKTPUYECKAM TOKOM, 3/1EKTPOMArHUTHLIMUA  KO/le6aHMAMW 1 BOSTHaMK;
ONTUYECKMMU ABNEHUAMWN; KBAHTOBbIMU SBIEHUAMW, CTPOEHMEM aToma W
aTOMHOrO  f4pa, pPaAMoaKTMBHOCTLIO); BMafieHWe OCHOBOMO/AraroLLyIMm
aCTPOHOMUYECKMMWN  TOHATMSAMKM,  MO3BOMAIOWMMIA  XapaKTepr3oBaTb
npoLecchl, NpoucxogsliMe Ha 3Be3fax, B 3Be3[HbIX CUCTEMAaX, B
MEXTa/laKTUYECKON cpefe; [ABWKeHWEe HeGeCHbIX Ten, 3BOMOLMIO 3Be3f U
BceneHHoi;

MP64 - BnageHve 3aKOHOMEPHOCTAMU, 3aKOHaMuM W TeopusmMM (3aKOH
BceMupHoro TtaroteHus, |, 1l n 11l 3aKOHbl HbKOTOHA, 3aKOH COXpaHeHUs
MEXaHWYECKOW  3HEepruK, 3aKOH COXPaHEeHUs  WUMMYbCa,  MPUHLMN

Cynepnosuuun Cu, MPUHLMMN PaBHOMPABHOCTM MHEPLMAbHBIX CUCTEM
OTCYETa; MOMEKYNAPHO-KMHETUYECKYIO TEOPUH0 CTPOEHWS! BELLEeCTBa,
rasoBble 3aKOHbl, MepBbli 3aKOH TEPMOAMHAMMUKM; 3aKOH COXpaHeHWs



MK 2.1. OcyuwecTenartb
nnaHMpoBaHWe paboT no
aKcnyarayum
3M1EKTPUYECKOr0 n
3/IEKTPOMEXAHNYECKOTr0
060pya0BaHNS.

NP23 - TroTOBHOCTL K TpyAy, OCO3HaHue
LIEHHOCTN MacTepcTBa, TPyLontobme,

ne24 - rOTOBHOCTb K  aKTUBHOW
LeaTeNbHOCTU TEXHOMOrMYECKOM n
COUMa/IbHOM  HanpasfieHHOCTW, CMOCOBHOCTb
NHULMMPOBAT, nnaHMpoBaTb n
CaMOCTOATENbHO BbIMO/HSATH TaKyto
LeATeNbHOCTb,

P25 - wuHTepec K pas3nyHbIM  cepam

npogeccroHanbHOW  AeATeNbHOCTH, YMeHUe
COBepLUaTb OCO3HaHHbIN BbIGOP OyayLLEn
npoteccMn 1 pean3oBbIBaTb COBCTBEHHbIE
YKM3HEHHbIE M/aHbl,

MP10 - opmupoBaH/Me Hay4yHOro TuUMa
MbILLIEHNS, B/lafieHne Hay4HoW
TEPMUHONOTMEN, K/OYEBLIMUA MOHATUSAMU U
MeToAamu,

MP15 - paspabartbiBaTb M/1aH peLLeHus
npobnembl C Y4eTOM aHaIn3a WUMEOLLUXCA

24

3NEKTPUYECKOro 3apsifa, 3akoH KynoHa, 3akoH Oma [1s ydyacTKa Lenw,
3aKkOH OMa Ansi MOMHOM 3NMEeKTPUYECKOW Lenu, 3akoH [koyns - JleHua,
3aKOH 3/1EKTPOMArHUTHON MHAYKLMW, 3aKOH COXPaHEHWS| SHEPrv, 3aKOH
MPAMONMHENHOIO PacnpOCTPaHEHUs! CBETA, 3aKOH OTPaXKEHUSI CBETA, 3aKOH
MPENOM/IEHNs1 CBETa; 3aKOH COXPAaHEHWS! 3HEPrvK, 3aKOH COXPaHEeHWSs
MMMY/NbCA, 3aKOH COXPAHEHWS 9NMEKTPUUECKOr0 3apsifia, 3aKOH COXPaHeHWs
MaccoBOro uucna, MocTynaTbl Bopa, 3aKOH PafMoaKTUBHOINO pacnaza);
YBEPEHHOE WCMO/Mb30BaHME 3aKOHOB W 3aKOHOMEPHOCTE/ NpW aHanuae
(PM3NYECKIX SBNEHIA U NPOLIECCOB

P64 - BnafeHWe 3aKOHOMEPHOCTAMMW, 3aKOHaMM W TeopusMM (3aKOH
BCceMupHoro taroteHus, |, 1l n 11l 3aKoHbl HblOTOHa, 3aKOH COXpaHeHus
MEXaHWYeCKOW 3HEepruu, 3aKOH COXPaHeHWsi  UMMy/bca,  MPUHLMN

cynepnosvuuun cun, NPUHLAN PaBHOMPABHOCTM MHEPLMa/IbHBLIX CUCTEM
OTCYETa; MOJIEKYNAPHO-KMHETUYECKYO TEOpUID CTPOEHUS  BELLECTBa,
ra3oBble 3aKOHbl, MepBbli 3aKOH TePMOAMHAMMKM, 3aKOH COXpaHeHWs
3NEKTPUYECKOro 3apsaga, 3akoH KynoHa, 3akoH Oma Ana yvacTka Lenw,
3aKOH Oma fns MONHOW 3NeKTPUYEeCKoW Lenu, 3akoH [hxoynsa - JleHua,
3aKOH 3/IEKTPOMArHUTHOM WHAYKLUUW, 3aKOH COXPAHEHUSI SHepruu, 3aKoH
NPAMOSIMHENHOIO PacnpocTpaHeHus CBeTa, 3aKOH OTPaXKEHUS CBETA, 3aKOH
NpesioM/IeHNs CBEeTa; 3aKOH COXPaHEHWS 3Heprum, 3aKOH COXpaHeHUs
NMMYy/bCa, 3aKOH COXPaHeHUs 3NeKTPUYECKOro 3apsaaa, 3aKOH COXpaHeHUs
MaccoBOro u4ucna, noctynartbl bopa, 3aKOH pafMOaKTUBHOIO pacrafa);
yBEpPeHHOe MCMO0/b30BaHNE 3aKOHOB M 3aKOHOMEPHOCTeW MNpu aHanmse
(hM3NYECKMX ABNEHWIA U NPOLLECCOB

MPyl12 - oBnageHWe opraHv3alLMOHHLIMW U NO3HaBaTebHLIMU YMEHUSAMN
CaMOCTOATENIbHOr0 NPMOBPETEHNSA HOBbIX 3HaHWI B MPOLIECCE BbINOTHEHUA
MPOEKTHBLIX U Y4YebHO-MCCNefoBaTeNlbCKUX paboT, yMeHUsAMM paboTatb B
rpynne C BbIMNO/IHEHWEM Pa3/IMYHbIX COUMaTbHBIX POJeid, MIaHUMPOBaTb



mMaTepuanbHbIX 1 HeMaTepUabHbIX PECYPCOB, PaboTy  rpynnbl,  pauMoHa/IbHO  pacnpefendtb — [eATeflbHOCTb B
MP42 - pgenaTb  OCO3HaHHbIA  BbIGOP, HECTaHAAPTHbLIX CUTyauusax, afeKBaTHO OLEHVBATb BKaL KadXKAoro u3
aprymMeHTMpoBaTb ero, 6paTb Y4aCTHWKOB rpynmbl B PELLIEHNE pacCMaTpPMBaeMO Npobriemsi;
OTBETCTBEHHOCTb 3a peLleHune
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2. CTPYKTYPA 1 COQEP>XAHME YYEBEHOIO MNMPEOMETA
2.1. O6beM yyebHOro npegmeTa v BUAbI y4ebHO paboThbl

Bupg yyebHon paboThbl O6beM B yacax

O6beM ob6paszoBaTeNbHON NporpaMmMbl y4eb6HOro npegMeTa 217
Ob6s3aTenlbHaa ayguTopHasa Harpyska: 179
TEOPETUYECKNE 3aHATUA, 131
B T.4. B (hopme NpaKTUYECKOW NOArOTOBKM 3
NMPaKTUYeCKne 3aHATUS, 20
B T.Y. B (hopme NpaKTMUeCcKor NoAroToBKM 10
nabopaTopHble 3aHATUS, 28
B T.4. B (hopme NpaKTUYeCcKoW NOAroTOBKM 12
CamocToATenbHasA pabora,

B T.Y. B (hOpme NpaKTUYeCcKor NOArOTOBKM

MHaonBuayanbHbIN NPOEKT 32

MpomexyToyHasa aTTecTaumsa (3K3ameH) 6

26



2.2. TemaTUYeCcKUin NnaH 1 cofepykaHne yuyebHOro npegmera

HanmeHoBaHue
pasfenoB U TeEM

1
MoBTOpeHMe Kypca
(PM3UKN OCHOBHO
LUKOSb

Copep)xaHue y4yebHOro matepmuana n opmMbl opraHusaymnm
0essTeNbHOCTM 06yyal L nxcs

2
TeopeTuueckoe 3aHaTue. PelleHMe 3afaHWMii Ha MNOBTOPEHME
Kypca (U31K1 OCHOBHOM LUKO/Ibl

KoHTponbHas paboTta (BXOAHOW KOHTPO/Ib)

Pasgen 1. ®u3vka 1 MeToAbl HaAy4YHOro No3HaHUA

Tema 1.1.
BeefeHuve

Pasgen 2. MexaHunka
Tema 2.1.
KunHemaTtunka

TeopeTuyeckoe 3aHATWe. DBBegeHne. ®usmka ©  MeTOAbl
Hay4HOro no3HaHuA
®du3nka - Hayka O npupofe. HayyHble MeTOoAbl MO3HAHUA

OKPY>KaloLLLEro mMupa. Posb 3KCMeprMeHTa U Teopuu B Mpouecce
MO3HaHWS NPUPOAbL. DKCNEepUMEHT B m3vke. MogenmpoBaHue
(M3NYECKNX SBNEHUIA U MpOLECcoB. HayuHble TFUMOTE3bI.
dusnyeckre 3aKOHbl 1 Teopun. [paHuLbl  NPUMEHUMOCTM
(M3nYECKMX 3aKOHOB. MPUHLMN COOTBETCTBUS. Ponb 1 MECTO
(13VKN B (HOPMMPOBAHMN COBPEMEHHOI HayuyHOI KapTWHbI MUpa,
B NPaKTMYECKOI AesTeNbHOCTY Noaei

TeopeTuueckoe 3aHATMe. OCHOBHble MOHATUA KMHEMATUKW.
PaBHOMEpPHOE MPAMONIMHENHOE ABVKEHNE

MexaHn4yeckoe ABukeHMe. OTHOCUTENbHOCTb MeXaHWYecKoro
ABmkeHna. Cuctema otcyeta. TpaekTtopud. [lepemeLyeHue,
CKOpPOCTb  (CpedHAs  CKOPOCTb, MFHOBEHHas CKOpPOCTb) W
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B Tom yucne

O6bem npakTu-
B yacax yeckas
noaroToBKa
3 4
1 R
l J—
2 2
2 —

Kogbl 06X KOMOETEHLWIA 1
NINYHOCTHBIX,
MeTanpegMeTHbIX, NPegMeTHbIX
pesynbTaToB, POPMUPOBAHUIO
KOTOPbIX CNoco6CTBYeT
3/1eMeHT NporpaMmmbl
5
OK 04, N1P14, NP23, NP24, NP25,

MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, MNMP63, MP67, NPy9

OK 03, OK 05, J1P8, J1P16, J1P26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP61, INMP65,
P66, MPy1, NPy13

OK 05, /P8, NIP16, JIP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MPG3,
MP65, MPy3, MPy4, MPy5



Tema 2.2.
JnHamumka

YCKOpeHWe MaTepuasibHOM TOYKM, MX MPOEKUMU Ha OCU CUCTEMbI
KoopauHat. CrioXKeHue nepemMeLleHnii 1 CNoXeHWe CKOPOCTEMN.
PaBHOMepPHOE paBHOYCKOPEHHOE NPSMONIMHENHOE [BVKEHUE.
TeopeTnueckoe 3aHaTue. [IpAMONMHENHOE  ABWKEHME C
MOCTOSAHHBIM YCKOPEHUEM.

PaBHOYCKOpeHHOE  MPSMONMHENHOe  [BWXKeHWe. [ padmku
3aBMCUMOCTM  KOOPAMHAT, CKOPOCTW, YCKOPEeHus, nytm u
nepemMeLLleHMss MmaTepuasbHON TOYKM OT BpemeHWU. CBob6ogHOe
nageHune. Y CKopeHne CBOOGOAHOIO nageHus.

TeopeTuueckoe 3aHATMe. PaBHOMepHOEe [ABWKEHWE TOYKM MO
OKPY)XXHOCTK

KpuBonuHeiiHoe fsukeHuwe. [BUXeHVEe MaTepuasibHO TOYKM Mo
OKPY)>XHOCTM C MOCTOSIHHOM MO MOAY/IH0 CKOPOCTbHO. YTN0Bas
CKOPOCTb, /IMHENHas CKOpoCTb. llepuog M YacToTa obpalleHus.
LleHTpoCcTpemMunTeNIbHOE YCKOPeHWe

MpakTnyeckoe 3aHATHE. PelwweHne  3agay no Teme
«KunHematuka»

TeopeTunyeckoe 3aHAaTMe. Cnuna. Macca. 3aKOHbI AUHAMUKMW.
MpuHUMN OoTHOCUTeNbHOCTM Tanunes. MepBblil 3aKOH HblOTOHA.
VHepumanbHble cuctembl otcyeTa. Macca Tena. Cvna. MpuHUmn
cynepnosnuun cun. BTopol 3akoH HblOTOHa Ansi MaTepuanibHOM
TOUYKM B MHepumanbHoi cucteme otcueta (MCO). TpeTuid 3aKoH
HblOTOHA 419 MaTepuasibHbIX TOYEK.

TeopeTnueckoe 3aHsiTne. Cunbl B NpUpose.

Cwuna ynpyroctu. 3akoH 'yka. Bec Tena. TpeHue. Buabl TpeHUs
(mokosi, ckonbXeHWs, KaveHws). Cuna TpeHus. Cyxoe TpeHwue.
Cuna TpeHWs CKONbXeHUs 1 cuna TpeHusa nokos. KoaghuumeHT
TpeHua. Cuna CONPOTUBNEHUS NPU ABMXEHUW Tena B XXMAKOCTU
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OK 05, NP8, /IP16, JIP26, NP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31.MP42,
MP46, MP55, MP62, MP63,
P65, MPy3

OK 05, /P8, J1P16, J1P26, N1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MNMP63,
P65, MNMPy3

OK 05, JIP8, /P16, /P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MP63,
MP65, MPy3, MPy4, MPy5

OK 05, NP8, N1P16, N1P26, J1IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31.MP42,
MP46, MP55, 1NP62, MNP63,
MPy2, MPy5

OK 05, N1P8, N1P16, N1P26, N1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, IMP62, MP63,
MPy2, MPyS



Tema 2.3.
3aKOHbI COXpaHeHus
B MeXaHuKe

Wnn rase.

TeopeTnyeckoe 3aHATHe. 3aKOH BCEMUPHOIO TAroTeHus. lMepsas
KOCMMYecKas CKOpPOCTb

Curna TSXKeCTU 1 cuia BCEMUPHOro TArOTeHNA. 3aKOH BCEMMPHOrO
TAroTeHus. NepBas KOCMUYecKass CKOpPOCTb. [BV)KEHMe MniaHeT u
Manbix Ten ConHeuyHol cuctembl. Bec. HeBecoMoCTb.

MpakTuyeckoe 3aHsaTue. [NpuUMeHeHMe 3aKOHOB HbHOTOHA Mpw
peLleHnn 3afa4

MpakTuueckoe 3aHaTue. MccnefoBaHne ABMXeHMs Bpycka Mo
HaK/OHHOM MI0CKOCTY NOA AENCTBMEM HECKOMTbKUX CUNT

TeopeTuueckoe 3aHaTue. iIMnynbc Tena. MIMnynbc cunbl. 3aKoH
COXpaHeHus umMnynbca. PeakTUBHOE [BUXKEHNME.

VMnynbc maTepuanbHOn TOUKM (Tena), CUCTEMbl MaTepuaibHbIX
TOoYeK. VIMnynbC cuibl M M3MEHeHWe uMNynbca Tena. 3akoH
COXpaHeHus nmMnynbca. PeakTuMBHOe [ABMXeHWe. Kcnonb3oBaHue
3aKOHOB MeXaHWKWN A/19 0ObACHEHUA [BUMXKEHUA HeOeCHbIX Ten U
ONA pasBUTMS  KOCMUYECKUX  WCCNefoBaHWWA,  rpaHuupbl
NPUMEHNMOCTIN K/1aCCUYECKON MeXaHWKK. YNpyrue v Heynpyrue
CTO/IKHOBEHWS

TeopeTuueckoe 3aHATMe. MexaHnyecKas paboTa M MOLLHOCTb.
KunHeTnyeckas  aHeprua. [loTeHumanbHasa  3Heprua.  3akoH
COXPaHEeHNsA MexaHUYeCKOW 3HEePTunN.
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OK 02, OK 05, J1P8, J1P16, J1P26,
N1P33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31.MP42,
MP46, MP55, MP63, MNP64,
MPy1,MPy2, MPy5,MPy10,
MPy11

OK 05, /1P8, 1IP16, P26, /TP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MNP63, MNP64,
MPy1,MPy2, MPy5, NPyHO,
MPy11

OK 05, NP8, J1P16, JTP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, INMP63, MP64,
MPy1, MPy2, MPy5, MPyHO,
MPy11

OK 02, N1P§, NNP16, N1P26, JIP33,
MP8, MP10, MP18, MP109,
MP28, MP30, MP31, MP42,
MP46, MP55, MP61, IMP63,
P64, 1NP69, MNMPy2, NPys,MPy11

OK 05, J1P8, J1P16, J1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,



MexaHnuyeckass paboTa M MOLHOCTb. KMHETMYecKas 3Heprus.
MoTeHuManbHas aHeprus. TloTeHUManbHas SHEPrus  ynpyro
[ehOpPMMPOBAHHON MPYXXWHbI. [oTeHUManbHas 3Heprus Tena
BOMN3N MOBEPXHOCTM 3emnu. MoTeHUMabHble "
HenoTeHUMabHble CU/bl. CBA3b PAbOThbl HEMOTEHLMAbHBIX CUM C
M3MEHEHWEM MEXaHWYECKON 3Heprum CUCTeMbl Tefl. 3aKoH
COXpaHEHWsi MeXaHWYecKO 3Heprun. PaboTa Cu/bl TSXKECTU W
CUAbl yNpyrocTu. MNprMeHeHne 3aKOHOB COXPaHEHMS.
MpakTuyeckoe 3aHATMe. [IpYMEHEHME 33aKOHOB COXpaHeHWs
MMNYNbCA W SHEPTUX NPY PELLIEHUM 3aaY

Pasgen 3. MonekynsapHasa usmka n TepMognHammnKa

Tema 3.1
OcHoBbI
MONEKYNAPHO-
KWHEeTUYeCcKou
Teopum

TeopeTnueckoe 3aHATMe. OCHOBHble MonoxeHnsa MKT. OcHoBHoe
ypasHeHne MKT

OCHOBHbIE MOJIOXKEHUS MONEKYNAPHO-KUHETUYECKOW TEOPUM U UX
onbITHOe 060CHOBaHMe. BpoyHOBCKOe ABVDKEHME. Onddy3sms.
XapakTep [ABVMXKEHWS W B3aUMOAEWCTBMSI 4acTWL, BeLLEeCTBa.
Mogenn CTPOeHUA rasoB, >KUAKOCTEA W TBepAblX Ten U
06bsACHEHMe CBOMCTB BeLLECTBA Ha OCHOBE 3TUX Mopfenein. Macca
N pasmepbl Monekyn. KonunyectBo BewecTtBa. [oCTosAHHaA
ABoragpo.

TeopeTuueckoe 3aHATHe. TemnepaTtypa n ee N3mepeHue
Tennosoe paBHOBecue. TemnepaTypa U ee u3sMepeHue. Llkana
Temnepatyp Llenscua. Mogenb wupeansHoro rasa. OCHOBHOE
YPaBHEHNE MOMEKYNSPHO-KMHETUYECKON Teopun  naeanbHOro
rasa. A6CONOTHaA TemnepaTypa Kak mepa cpefHeil KWHETUYECKON
3Heprum TEn0BOro ABWXKEHMS yacTuy, rasa. LLikana temnepatyp
KenbBuHa.

TeopeTunueckoe 3aHsATMe. VI3onpouecchl. a3oBble 3aKOHbI
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MP46, MP55, MP63, MP64,
MPy2, MNMPy5

OK 05, /1IP8, J1P16, TP26, /1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P63, MNP64,
MPy2, MNMPy5

OK 05, J1P8, /1P16, 1P26, /1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31.MP42,
MP46, MP55, P62, MNMP63,
P64, MNP65, MNMPy3, NMPy4

OK 05, J1P8, J1IP16, J1P26, J1IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP63, MPy4, MPy5

OK 05, J1P8, J1P16, J1P26, JIP33,



Tema 3.2.
OcHoBbI
TEePMOAMHAMMUKN

a30Bble 3aKOHbl. YpaBHeHue MeHgeneesa-KnaneripoHa. 3akoH
[JanbToHa. W3onpoueccbl B unaealbHOM ras3e C MOCTOSHHbLIM
KO/IMYECTBOM BelLecTBa. I"pagnyeckoe npeacrasieHve
M30MPOLLECCOB: N30TepMa, M30Xopa, 13obapa

MpaKTuyeckoe  3aHATHE. PelwleHve  3aga4  no  Teme
«MonekynspHas (u3nka»

Na6opaTopHoe 3aHsaTue. iccnenoBaHme U30XOPHOro MpoLiecca B
rase

Na6opatopHoe 3aHATMe. OnpefeneHnMe Maccbl BO3gyXa B
KNacCHO KOMHaTe Ha OCHOBE W3MEepeHWin o6beMa KOMHaTbl,
[aBNeHNs 1 TeMMepaTypbl BO3gyXa B Held.

TeopeTuueckoe 3aHaTue. BHYTPeHHAS aHeprus naeanbHoOro rasa.
PaboTa 1 TennoTa Kak (hopMbl nepefayn sHeprun. Konmuectso
TENNoTbl. YpaBHEHWE TEMI0BOro 6anaHca

BHYTPEHHSAS 3Heprus cUCTeMbl. BHYTPEHHSSA aHeprua naeanbHoOro
rasa. Pabota W Tennota Kak (OpMbl nepefayn  3HEPruu.
TennoeMKocTb. YaenbHaa TennoemKocTb. KonmyecTBo Ten/oThl.
YpaBHeEHMe TennoBoro GanaHca. Bwuabl  Tennonepegauu:
TEN0MPOBOAHOCTb, KOHBEKLMS, U3yYeHue.

TeopeTuueckoe 3aHsTue. [lepBoe M BTOpOe  Hadana
TepPMOANHAMUNKN

MepBbliA 3aKOH TepMoAMHaMUKK. TpUMeHeHWe MepBOro 3akoHa
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MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, NMP62, MNP67,
MPy2, MNMPy5

OK 05, NIP8, J1IP16, JIP26, /1IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, NP62, MNP67,
MPy2, MNMPy5

OK 04, NIP14, P23, NP24, N1IP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, MP62, IMNMP63,
P66, MNMP610, MPy7, NPy12
OK 04, OK 05, /1P14, NP23,
NP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P62,
MP63,MP66, rNP610, MPy7,
MPy12

OK 05, N1P8, N1P16, /1P26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP63, MNMP65, MPy4

OK 05, /1P§, J1P16, J1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,



Tema 3.3.
ArperaTHble
COCTOSIHWSABELLLECTBA
1 (hasoBble
repexogp!

TepMOAMHaAMMUKM K m3onpoueccam.  AauabaTtHblil  mpouecc.
Ipadmyeckas uWHTepripeTaums paboTbl rasa. BTOpoil  3aKkoH
TepMoAvHaMMKK. HeobpaTMMOCTb MPOLIECCOB B MPUPOAE.
TeopeTuyeckoe 3aHATUe. Tennosble agsuratenn. K tennosoro
apuratens. OxpaHa npupogel

Tennosble MalWHbl. TpUHUMNLI AEWACTBUA TEMnoBbIX MaLUWH.
MpeobpazoBaHUA 3HEPrUN B TEMOBbLIX MallMHaX. KospduumeHT
MoNIe3HOro AencTBmMa TennoBor MawuHbl. Likn KapHo u ero
KO3(PULMEHT MONe3HOro AenCTBMSA. IKOOrMYeckne npobrembl
TENI03HEPreTUKN. TexHWYeCKMe YCTPOMCTBA U MpPaKTUYecKoe
NnpYMeHeHWe: ABurateslb  BHYTPEHHEro CcropaHus, O6bITOBOW
XOMO4UIbHUK, KOHAMUMOHeP. OxpaHa npupoasbl

TeopeTnueckoe 3aHaTue. lcnapeHwe UM KOHAeHcauus.
HacbIlWeHHbI  nap W ero  CBOWCTBA.  AGCONOTHas U
OTHOCUTE/IbHasA BNaXXHOCTb BO3AyXa.

WcnapeHne n KoHfeHcaums. HacbIWeHHbIA nap v ero CBOWMCTBaA.
ABCOMIOTHaA M OTHOCUTeNbHas BNaXHOCTb BO3ayxa. [Mpubopbl
ONA onpefeneHns BaXKHOCTWU BO3fyXa. Touka pockl. KuneHue.
3aBMCMMOCTb TemnepaTypbl KUMeHUs oT aaeneHus. Kputuyeckoe
COCTOSIHME BellecTBa. [Meperpetbiii map M ero MCMnosib3oBaHune B
TEXHVKe

Na6opaTtopHoe  3aHsTue.  OnpegeneHVe  OTHOCUTENbHOW
B/IXXHOCTY BO3AyXa.

TeopeTuyeckoe 3aHaTUe. XapPaKTEPUCTUKMN TBEPAbIX TeN

XapakTepuctmka TBEpPAOro COCTOSHMS BELLIECTBA.

Kpuctannnyeckne u amopHble Tena. AHM30TPOMMS CBOICTB

KpucTannoB. >Xuakue KpucTan/bl. YNpyrue CBOMNCTBa TBEPAbIX

Ten. 3akoH [yka. MexaHMYeckMe CBOWCTBA TBEPAbIX Ten.

Mnactuyeckan (octaToyHasn) gecopmanms. TennoBoe paclumpeHue
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MP46, MP55, NP63, MNP64,
MPy2, MPy5

OKO01,0K 03, OK 07, MK 1.1,
NP30, /P8, JIP16, /P26, NP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P61, P67,
MP68, MP69, MPy1, MPy2, MNPy,
MPytO, MPy11, MPy13

OK 05, /1P8, P16, JIP26, NP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MP65,
P68, MPy1, MPy3, MPy4

OK 04, P14, NP23, NP24, NP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, INP62, INP66,
MP610, MPy7, MPy8, MPy12

OK 01, OK 03, NP8, J1P16, J1P26,
P33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, NMP63,
MP65, MNP69, MNPy1, MPy2, MNPy3,
MPytO



TBEpAbIX Ten M KuAkocTed. ' KoaguumeHT  NIMHENHOro
pacwmnpeHuns.  KoauumeHT O06BLEMHOrO paclumpeHus. Yuert
paclwmpeHna B TexHuKe. [lnaBneHue. YpaenobHad Tennorta
nnasfeHns.

TeopeTuyeckoe 3aHATMe. JKNOKOE COCTOSHMA  BeLLECTBa.
[MoBepxXHOCTHOe HaTsHkeHne. CMavmBaHue.

XapaKTepmncTnKa XXMAKOro COCTOAHMSA BelecTBa. MOBEPXHOCTHbIA
C/ION KMAKOCTU. DHeprus MoBePXHOCTHOro Cfost.  BavbdkHWIA
nopsfoK. MNMoBepxHOCTHOe HaTsXKeHue. CmauvBaHue. FABNeHMs Ha
rpaHuLe XXUAKOCTY € TBepAbIM Tenom. KanunnsapHble SBneHus.
KoHTponbHasa paboTa

Pasgen 4. AneKTpognHaMmmnka

Tema 4.1.
DneKTpocTaTnka

TeopeTnueckoe 3aHsATMe. 3aKOH Ky/noHa. 3akKOH COXpaHeHus
3apaga

AnekTpuzaums  Ten.  OnekTpuuyeckuid  3apsg. [Asa  Bupa
3N1EKTPUYECKNX 3apsafoB. 3aKOH COXPaHEHUA 3MeKTPUYECKOro
3apafga. Bsaumopgeicteme 3apsigoB. 3akoH KynoHa. TouyeuHbli
ANEKTPUYECKNIA 3apsiL.

TeopeTnUeckoe 3aHATUE. DNEKTPUYECKOE MNose

AnekTpuyeckoe mnose. Hanps)KeHHOCTb 3M1EeKTPUYECKOro Moss.
MpuvHUMN  cynepnosvuun  3NeKTPUYeCKUX  nonein.  JInHum
HanpsXeHHOCTU 3N1EKTPUYECKOr0 nons. Pabota  cun
anekTpocTaTuyeckoro nong. fNoreHyunan. PasHOCTbL NOTEHLWAOB.
TeopeTuyeckoe 3aHATMe. [IPOBOAHNKM U ONINEKTPUKN
[MpOBOAHMKM, OVMINEKTPUKN U MOMYNPOBOAHUKA. POBOAHVKM U
[LN3NEKTPUKN B 3M1EKTPOCTATUYEeCKOM none. [uanekTpuyeckas
NPOHNLLAEMOCTb.

TeopeTuueckoe 3aHsATue. KoHAeHcaTopb!
ONeKTPoeMKoCTb.  KoHAeHcaTop. 3OM1eKTPOeMKOCTb  M/I0CKOro
KOHAeHcaTopa. QHeprus 3apsXKeHHOro KoHaeHcartopa
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OK 05, J1P8, J1P16, J1P26, /1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, INMP65, MNPy3

OK 04, OK 05, /1P8, P16, J1P26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MNP63,
P64, INMP65, MPy2, MNMPy4, MNPy5

OK 05, /IP8, /IP16, NIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
MP65, MPy3, MPy4

OK 01, /P8, /1P16, /P26, NIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31.MP42,
MP46, MP55, MP69, MP610,
MPy3, MPy4, MPy12

OK 01, /P8, JIP16, JIP26, NP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,



Tema 4.2.
[MocTosHHbIN

3}'IeKTpI/Il-IeCKVIVI TOK.

TOKM B pas/INyHbIX
cpepax

TexHWYecKre ' yCTPoMCTBA W MPaKTUYECKoe  MPUMEHEHMe:
3N1EKTPOCKOM,  3/IEKTPOMETP,  3/MEKTPOCTaTUYECKasd  3aluTa,
3a3emM/eHne  31EKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBA/IbHbIN
annapar, CTPYWHbIA NpUHTEP.

MpakTuyeckoe  3aHATMe.  PelleHWe  334a4 N0 Teme
«NeKTpocTaTmKa»

TeopeTnueckoe 3aHATUe. 3aKOHbI OMa 4115 Lenein nocTosiHHOro
TOKa.

DNEKTPUYECKNIA TOK. YCNOBUA CYLLLECTBOBAHUSA 3MEKTPUYECKOIO
TOKa. WcTouHMkn Toka. Cwuna Toka. [1OCTOSIHHbIA — TOK.
Hanps>keHne. 3akoH Oma gns yyacTka Lenn. ONeKTpuyeckoe
COMpPOTUMB/EHNE. Y penbHoe COMpPOTUBNEHME BelLlecTBa.
ONeKTPOABMXKYLLAA Ccuna W BHYTpPeHHee  COMpPOTUB/IEHME
MCTOYHMKA Toka. 3akoH OMma [ns  nosHoOM  (3aMKHYTOW)
3NeKTpuYeckon uenn. KopoTkoe 3aMblKaHue.

TeopeTuyeckoe 3aHsATue. [locnegoBaTenbHOe W napansienbHoe
coefiiHeHWe NPOBOAHMKOB

lMocnepgoBaTefibHOe, MapanfienibHoe, CMellaHHOe CcoefduHeHWe
NpPOBO/HMKOB.

TeopeTuueckoe 3aHaTue. PaboTa M MOLUHOCTb 3MEKTPUYECKOrO
TOKa. TennoBoe AeiicTBne ToKa

PaboTa 3n1eKTpnyeckoro Toka. 3akoH [pkoyns-JleHua. MOLLHOCTb
3NEKTPUYECKOTO TOKa.

Na6opaTopHoe 3aHATHeE. O3Hakom/eHne c
3N1eKTPOM3MEPUTENBbHBIMK NprGopamu
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MP46', MP55, P67, P68,
MPy9, MPyrO

OKO01.0K 04, /P14, NP23,
NP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P63,
MP67, MP68, MP610, MPy9,
MPy12, MPy13

OK 01, /IP8, JIP16, JIP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP61,MP63,
MP64, MPy4, MPy5

OK 01, /IP8, /P16, /IP26, /IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP61, MP63,
P64, MPy4, MPy5

OK 01, OK 03, /IP8, /IP16, /P26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63, NMP64
OKO01,0K 04, MK 1.1.,MK 1.2,
MK 1.3, NIP14, NIP23, NIP24,
NP25, MP1, MP2, MP3, MP4,



Na6opaTopHoe 3aHATMe. VccnefoBaHWe  BONMbT-aMMepPHON
XapaKTePUCTUKMN NPOBOAHMKA

Na6opaTopHoe 3aHsATMe. KIccnegoBaHMe MOCAeA0BaTENIbHOMO U
napaiienbHOro coegnHeHna NPoBOAHNKOB.

Nab6opaTopHoe 3aHATMe. V3MepeHMe 3MeKTPOABVKYLLEA cunbl
NCTOYHMKA TOKA W €ro BHYTPEHHEr0 CONPOTUBIEHNS

MpakTuueckoe 3aHATue. PelleHMe 3aday Mo TeMe «3aKOHbI
MOCTOSIHHOIO 3M1EKTPUYECKOr0 TOKax»

TeopeTuuyeckoe 3aHaTue. 3akoHbl Kupxroga pans  ysna.
CoefyHeHVe NCTOUYHMKOB 3N1EKTPUYECKON 3HEPTX B 6aTapeto
3akoHbl  Kupxrota pgna  ysna. CoefuHeHWe  WUCTOYHWMKOB
3NIeKTPUYECKON 3HEprum B 6aTapeto
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MP6, MP12, MP13, MP15, '
MP16, MP17, MP39, P66,
MP610, MPy7, MPy8, MPy12
OKOKOK 04, MK 1.1, MK 1.2,
MK 1.3, NIP14, NP23, NP24,
NIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P66,
MP610, MPy7, MPy8, MPy12
OKO01.0K 04, MK 1.1, MK 1.2,
MK 1.3, NIP14, NP23, NP24,
NIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP66,
MP610, MPy7, MPy8,MPy12
OKO01,0K 04, MK PP MK 1.2,
MK 1.3, MK 2.1.71P14, /P23,
NP24, NIP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P66,
MP610, MPy7, MPy8, MPy12
OKOPOK 04, /P14, JIP23,
NP24, NIP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP61,
MP63, MP64, MP67, MPy9,
MPy13

OK 01, /IP14, NP23, /IP24, /P25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, MP61, MP67,



MpakTuyeckoe 3aHaTMe. PelleHre 3a4ad ¢ NPUMEHEHNEM 3aKOHOB
Kupxroga

TeopeTuueckoe 3aHsATUE. DNEKTPUYECKUIA TOK B MeTa1ax
ANEKTPOHHaA NPOBOAUMOCTb TBEPAbIX MEeTasioB. 3aBUCUMMOCTb
COMPOTUB/IEHNSA MeTans10B oT Temneparypbl.
CBepxnpoBoANMOCTb.

TeopeTnyeckoe 3aHATMe. DNEKTPUUECKUIA TOK B 3NEKTPONUTAX
ONeKTPUYECKMI A TOK B PacTBOpax M pacnjiaBax 3/7eKTPO/IMTOB.
SNeKTPONUTMYECKAs AMccoLMaLins. DNeKTPOMS.

TeopeTuueckoe 3aHaTUe. DNEKTPUYECKMIA TOK B BaKyyme
ANEKTPUYECKUIN TOK B BakyyMe. CBOMCTBA 3/1EKTPOHHbIX MY4YKOB.
TepMO3aneKTpoHHas smmccus.

TeopeTuyeckoe 3aHATHe. DNEKTPUYECKMIA TOK B rasax
dnekTpuyeckmin  ToK B rasax.  CamoCTOATeNlbHbIA  ©
HecamoCTOoATe/IbHbIN paspsg. MonHus. MNnasva.

TeopeTunueckoe 3aHaTue. [lonynpoBogHMkW. CO6CTBEHHas W
NPUMecHast NPOBOANMOCTM MONYNPOBOHNKOB

MonynpoBoaHUKK. COGCTBEHHAs U NpUMeCHasi MPOBOAWUMOCTb
nonynpoBoaHMKoB. CBoICTBa p-M-nepexoja.
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MPy9, MPyHO

OK 01, MK 2.1., P14, NP23,
NP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, NMP61,
MP67, MPy9, NMPytO

OK 02, NP8, P16, /IP26, JTIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P68, MNMP69,
MP610, MNMPy12

OK 02, OK 07, NP8, TP16, N1P26,
P33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P67, MNP68,
MPyHO

OK 02, P8, JTP16, P26, JTIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P68, MP69,
MP610, MPyHO, MNPyHO

OK 02, P8, NP16, P26, TP33,
MP8, MPHO, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P68, NP69,
MP6HO, MPyHO, MPyHO

OK 01, /1IP8, JTP16, JIP26, J1P33,
MP8, MPHO, MPHO, MPIHO,
MP28, MP30, MP31, MP42,
MP46, MP55, P68, NP69,
MPy4, NPyO



Tema 4.3
MarHuTHoe none.
ONeKTpomMarH1THas
NHAYKUMA.

TeopeTuueckoe  3aHATMe.  [10NyNPOBOAHMKOBBLIA  AWOA.
MonynpoBOAHUKOBbIE MPUGOPSI
MprMeHeHWe NONYNPOBOAHUKOB. [M0NyNPOBOAHUKOBbIE MPMGOPSI

KoHTponbHasa paboTta

PaboTa Haj MHAUBUAYANTbHBIM NPOEKTOM

TeopeTnyeckoe 3aHaTue. MarHMTHoe none.

MOCTOAHHbIE MarHUTbl. B3anMogecTBre NOCTOAHHbIX MarH1TOB.
MarHutHoe none. BekTOp MarHWTHOW WHAYKUMW. T1pUHLMN
CynepnosnLymMn MarHUTHbIX nonfei. JIMHANM MarHUTHON MHAYKUUN.
KapTvHa /nuHWA MarHWTHOM WHAYKUMW MONS  MOCTOSHHbIX
MarHMToB. MarHuMTHOe Mosie MpoBOAHMKA C TOKOM. KapTuHa
NMHWA  UHAYKUUW  MarHUTHOTO  MOAs  A/IMHHOTO  MPAMOro
NPOBOJHMKA N 3aMKHYTOr0 KO/bLEBOr0 NPOBOAHWKA, KaTYLUKW C
TOKOM. OnbIT JpcTefa. B3anmogeincTemne NpoBOLHNKOB C TOKOM.
TeopeTuyeckoe 3aHATUE. 3aKOH AMnepa

Cuna Amnepa, ee mMofynb W HanpasneHue. [MpUMeEHeHUe cunbl
Awmnepa.

TeopeTuueckoe 3aHaTue. Cuna JlopeHua
[BKeHne 3apsHKeHHOM 4YacTuubl B OLHOPOAHOM  MarHWTHOM
none. Pabota cunbl SlopeHua. MprmMeHeHne cunbl JlopeHua.

TeopeTuyeckoe  3aHATMe.  FABNEHME  3/1EKTPOMArHUTHOM
NHAyKumK. Mpasuno JleHua.

FABNeHNe  3NEKTPOMarHWTHOW  MHAyKumMn.  T1OTOK  BekTopa
MarHUTHOW MHAYKUMW.  SNeKTPOABWMXKYLLAas cuna  UHAYKUUN.
3aKOH  3/M1eKTPOMArHUTHOW  MHAyKUMM  Papaged. Buxpesoe
3MIEKTPUYECKOE MONe. ONeKTPOABMXKYLLAA Cuna WHOYKUMN B
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OK 01, OK 07, J1P8, /P16, JIP26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P61, P68,
MP69, MPy1,MPy4, MPyHO,
MPy13

OK 02, JIP8, NIP16, /IP26, NP33,
MPS, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
MP65, MPy3

OK 02, /1P8, N1P16, /1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, 1MP62, MNMP67

OK 02, /1P8, N1P16, J1P26, JTP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, P67

OK 01, OK 05, JIP8, /P16, JIP26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
MP64, MPy2, MPy4, MPy5



NPOBOAHMNKE, [ABWXYLLEMCA MNOCTYyNnaTesbHO B  OLHOPOLHOM
MarHMTHoM none. MNpasuno JleHua.

TeopeTuyeckoe 3aHsTue. fBneHue CaMOVIHAYKUNN.
VHAYKTUBHOCTb. SHeprus MarHUTHOro nosis TOKa.
WHAYKTMBHOCTL. FAB/IEHME CaMOUHAYKUMWU. DMeKTPOABMXKYLLASA
cuna CcaMOMHAYKLMW. 3Heprus MarHWTHOrO Mons KaTylwKkuh C
TOKOM. ONIEKTPOMarH1MTHOe none

MpakTuyeckoe 3aHATMe. PelleHMe 3ajady no TemMe «3aKoH
31EKTPOMAarHUTHOW MHAYKUMW 1 IBNIEHNE CaMOUHAYKLMN

Na6opaTopHoe 3aHsATHMeE. WccnenosaHue ABNEHMA
3NEKTPOMArHUTHOW UHAYKLMM

Pasgen 5. KonebaHus 1 BOAHbI
Tema 5.1. TeopeTuyeckoe 3aHaTre. MexaHUYeCKMe KonebaHus
MexaHnyeckne KonebatenbHas cuctema. CBO60OAHbIE MeXaHUYeCcKue KosebaHus.
KonebaHusi 1 BONHbI  "apMoHMYeckune konebaHus. MNepuog, vyactota, aMnantyga u asa
Kone6aHuin. TIPY>XXMHHbIA MasiTHUK. MartemaTuyecKuii MasiTHUK.
YpaBHeHNe rapMOHUYECKUX KonebaHwuid. [peBpallyeHne sHeprum
NPV rapMOHNYECKNX KONebaHnax
Na6opaTopHoe 3aHATue. VccnefoBaHWe 3aBMCUMOCTU Mnepuoja
MaUlbIX KONlebaHui rpy3a Ha HUTK OT A/IMHbI HUTK

TeopeTuueckoe 3aHATUEe. MexaHMYeCKME BOMHbI
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OK 01, OK 05, N1P8, /1P16, /1IP26,
P33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,

MP46, MP55, IMP63, MNP68, MNMPy2

OKO01,0K 04, JTIP14, NP23,
nP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MNP61,
MP62, NP63, MNMP64, NMP67, MPy2,
MPy5, MPy9

OKO01,0K 04, 1K 1.1, MK 1.2,
NP14, NP23, NP24, NP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, MP62, MP63, MNP64, MNP67,
MPy2, IMPy5, MPy9

OK 05, /1P8, N1P16, JIP26, J1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MP63, MNPy3

OK 04, J1P8, N1P16, J1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MP63, MPy3
OK 05, /1P8, J1IP16, JIP26, N1P33,



Tema 5.2.
ONeKTPoOMarHuT-
Hble KOnebaHus n
BO/IHb!

MexaHn4yeckme BOJHbI, YC/MOBUS pacrnpocTpaHeHus. [lepwuog,.
CKOpOCTb pacnpoCcTpaHeHns U [AnHA BOMHbL [lonepeyHble ©
NpoAo/bHbIE BOJIHbI. WNHTepgepeHuuns n  guppakums
MeXaHU4eCKnX BOSH. 3BYK. CKOPOCTb 3BYKa. ['POMKOCTb 3ByKa.
BbicoTa TOHa. Tembp 3BYKa.

TeopeTnyeckoe 3aHATUE. DNIEKTPOMArHUTHbIE KO/lebaHNS
Koneb6atenbHbli  KOHTYp.  CBOOOAHblE  3/1EKTPOMarHUTHbIE
KonebaHWs B uAea/lbHOM KoO/iebaTe/IbHOM KOHTYpe. AHanorus
MeXAY MeXaHWYeCKMU W 3M1eKTPOMArHUTHbIMU  KONe6aHUAMM.
®opmyna TomcoHa. 3aKOH COXPaHeHWs 3Heprun B KAeaIbHOM
Koneb6aTenbHOM  KOHType. [lpeActaBneHve O  3aTyxatowwmx
KonebaHusax.  BbIHY)XAEHHble ~ MeXaHu4eckKue  KosebaHus.
Pe30HaHC. BbIHY)X/EHHbIE 3/1eKTPOMarHUTHbIE KONebaHus.
TeopeTnueckoe 3aHATMe. Lieny nepemMeHHOro Toka

lMepemeHHbIn TOK. "eHepaTop MEPEMEHHOro Toka. EMKOCTHOE u
WHOYKTUBHOE COMPOTMB/IEHUS TMEPEMEHHOr0 TOKa. AKTUBHOE
conpotmeieHne. 3akoH Oma And  3MeKTPUYECcKonm  uenwu
nepeMeHHOro Toka. PaboTa M MOLLHOCTb MEPeMEHHOro TOKa.
Pe30HaHC B 3/1eKTPUYECKOIA Lienw.

TeopeTnueckoe 3aHATUe. TpaHcopmaTopsbl.

TpaHcthopmatop. [pon3BOACTBO, nNepefjada W NoOTpebneHune
ANEKTPUYECKOW  3Heprun.  DKONIOTUYECKME  PUCKM  Mpw
NMpou3BOACTBE 3NEKTPUYECKOMN 3Hepruu. KynbTypa
MCMONb30BaHUSA 3M1EKTPO3IHEPT N B MOBCEAHEBHOW XKM3HU
Na6bopaTopHoe  3aHsTME. OnpepgeneHne  KoapduumeHTa
TpaHcgopmaLmm

TeopeTnyecKoe 3aHATHE. aﬂeKTpOMaFHI/ITHbIe BOJIHbI.
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MP8; MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, INMP62, MNMP63, MPy3

OK 01, /IP8, /P16, /P26, NIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
MPy3, MPytO

OK 01, /1P8, J1P16, /1P26, J1IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, TP63, MP67, MNMPy9

OK 01, OK 03, /IP8, NP16, NIP26,
N1P33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP67, MPy1,
MPy9, MPyHO

OKO01,0K 04, MK 1.1.,MK 1.2,
MK 1.3, MK 2.1., NP14, NP23,
NP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, T1P66,
MP610, MPy7, MPy8, MPy12

OK 02, /P8, /P16, NIP26, /IP33,



Tema 5.3.
OnTuka

SNeKTpoOMarH1THbIe BOJIHbI. Ycnosus N3ny4veHns
3N1eKTPOMarHUTHbIX BOMH. B3avMHasa opueHTauna BeKTopos E, B,
V B 3/IeKTPOMarHMTHOW BOMHe. CBOWCTBa 3/71EKTPOMArHUTHbIX
BO/IH: OTpPaXeHWe, MpeioMfeHne, nonspusaunsa, audpaxkums,
nHTepepeHumna. CKOPOCTb 3/1IEKTPOMArHUTHbIX BOMH. LLikana
3/1IEKTPOMArHUTHBIX BOJH.

TeopeTuueckoe 3aHATMe. [lpuHUMN pagnoceasu. puMeHeHue
3N1EKTPOMArHUTHbIX BOJH

MpYMeHeHNe 3M1EKTPOMAarHUTHbIX BO/IH B TEXHUKE W  ObITy.
MpuHUMNbLI  paguocBAsnM U TeneBuAeHWs.  Pafuonokauus.
ANeKTPOMarHUTHOE 3arpsisHeHe OKpPY>KatoLLeli cpeabl
MpakTnyeckoe  3aHSATUE. PeweHne 33ga4  no  Teme
«ONEKTPOMarHUTHble KonebaHus 1 BOSHbI»

TeopeTuyeckoe 3aHATMe. 3aKOHbl OTPAKEHUS U MPEOMIEHUs
cBeTa. FB/IeHME MOMIHOTO OTPaXKEHNA
leomeTpuyeckas ontuka. [psAMONMHEHOe pacnpocTpaHeHue
cBeTa B OfHOpOAHONM cpefe. Jlyd cBeTa. TOYEYHbLIA WCTOYHWUK
ceeTa. OTpaxkeHVe cBeTa. 3aKOHbl OTpaXkeHMsA cBeTa. [locTpoeHme
N306paXkeHNn B MIOCKOM 3epkasne. [penomneHne cBeta. 3aKOHbI
npenomneHns ceeta. AOCOMOTHLIN MNoKasate/lb MPeioMIEHUS.
lMonHoe BHYTpPeHHee oOTpaxkeHue. [peAenbHbIA yron MosHOro
BHYTPEHHEr0 OTPaXKEHUS.
TeopeTuyeckoe 3aHsATUe. JIMH3bI. [MOCTPOEHNE M300paXKeHMs B
nunH3ax. dPopmysna TOHKOW NNH3bI
CobupatoLpe v paccevBaroLye NMH3bL. TOHKas NnH3a. POKyCHOe
paccTosiHMe W ONTUYecKas Cuna TOHKOW NKMH3bl. [MocTpoeHume
M300pakKeHWin B cobMpaloWwmnX W pacCcemBaroLMX — SIMH3AX.
dopmyna TOHKOM /fIMH3bl. YBe/UYeHWe, [AaBaemoe JIMH3O0W.
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MP8, MP10, MP18, MP19,

MP28, MP30, MP31, MP42,
MP46, MP55, INMP61, MNP62,
MP63, MNP68, rNPyto

OK 01, OK 02, /1P8, /IP16, /P26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P68, MP69,
MP610, MPytO, MPy11
OKO01,0K 04, MK 1.1., /P14,
NP23, IP24, IP25, MP1, MP2,
MP3, MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
MP61, MP62, MP63, MP67, MPy9,
MPy13

OK 05, /P8, /IP16, /P26, /IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MP63,
P64, MPy?2

OK 04, /IP8, /P16, JIP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P67, P68,
P69, MPy3



Mpeaenbl NPUMEHMMOCTM TEOMETPUYECKO ONTMKK. OnTuyeckune
npuéopsbI.

Na6opaTopHoe 3aHaTuHe. MccnegoBaHme CBOMCTB M306PaXXeHWIA B
NINH3aX.

JlabopaTopHoe 3aHATHMeE. OnpepeneHwve NnoKasaTens
npesioMneHnsa CTekna

TeopeTuueckoe 3aHsTue. VIHTepdepeHUns ceeta
WHTepdepeHums cBeTa.  KoOrepeHTHOCTb  CBETOBbIX  JIyueid.
WHTepepeHuns B  TOHKMX nneHkax. Kosbua HbloTOHa.
icnonb3oBaHmne MHTEPMEPEHLMM B HAYKE N TEXHUKE
TeopeTuueckoe 3aHaTue. Andpakuna ceeta

Onpakunsa ceeta. Audpakuma Ha e B NapasiiefibHbIX yyax.
OndpakumnoHHasa peweTka. MoHATVE 0 roforpagpun.

TeopeTuueckoe 3aHsaTue. Aucnepcna. Cnektpol. MNongpusauums.
Aucnepcna ceeta. Buabl usnydeHunid. Bugbl cnektpoB. CnekTpbl
ncnyckaHms. CnekTpbl nornoweHns. CnekTpanbHbIA  aHaus.
CnekTpasibHble Knaccbl 3Be3f. lMonsapusauus nonepeyHbIX BOSH.
Monspusaunsa ceeta. [lBoiHOe Nny4yenpenioMneHue. Monspouasbi.
Na6opaTtopHoe 3aHATue. OnpesenieHne A4JIMHbI CBETOBOW BOJHbI
C MOMOLLBI0 ANPPAKLNOHHON peLLeTKu.

TeopeTuueckoe 3aHATMe.  Y/bTPa(UONETOBOE  U3/yueHue.
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OK 04, P14, /P23, /P24, JIP25,
MP1, MP2, MP3, MP4, MPS,
MP12, MP13, MP15, MP16,
MP17, MP39, P64, MP66,
MP610, MPy7, MPy8, MPy12

OK 04, P14, /P23, /P24, NIP25,
MP1, MP2, MP3, MP4, MPS,
MP12, MP13, MP15, MP16,
MP17, MP39, MP64, MP66,
MP610, MPy7, MPy8, MPy12

OK 05, /IP8, /P16, /IP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MPy1, MPy4
OK 05, /1P8, /IP16, /IP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MPy1, MPy4

OK 05, /1P8, J/1P16, JIP26, J1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, T1P62, MPy4, MNPy8

OK 04, /IP14, P23, /IP24, JIP25,
MP1, MP2, MP3, MP4, MPS,
MP12, MP13, MP15, MP16,
MP17, MP39, MP66, MP610,
MPy7, MPy8, MPy12

OK 05, OK 07, /IP8, JIP16, JIP26,



MHppakpacHoe n3ny4veHne. PEHTreHOBCKME Ny4n.
YnbTpauonetosoe m3NyyveHue. VIH(pakpacHoe  U3My4eHue.
PeHTreHoBCkMe nyun. WX npupoga w ceoictBa. Llkana
3NEKTPOMAarHUTHbIX U3yYeHWIA
KoHTponbHasa paboTta

Pasgen 6. OCHOBbI cneunanbHON TEOPUN OTHOCUTETbBHOCTHU

Tema 6.1. TeopeTunyeckoe 3aHATMeE. CneumanbHas Teopus
CneupnasnbHas OTHOCUTE/ILHOCTU
Teopus "paH1Lbl NMPUMEHUMOCTU K/IACCUYECKOW MeXaHWKuW. [ocTynatbl

OTHOCUTE/IbHOCTY crneynaibHOM Teopun OTHOCUTE/IbHOCTU: MHBAPUAHTHOCTb MOAY/IS
CKOpPOCTW CBeTa B BakKyyme, MNPUHUUN  OTHOCUTE/IbHOCTYU
AiiHWTelHa. OTHOCUTENILHOCTL OAHOBPEMEHHOCTU. 3amef/ieHune
BPEMEHM W  COKpalleHWe [/IHbl.  JOHeprus v UMMy/bC
PENATUBMCTCKOM 4acTuupl. CBA3b MacCbl C  3Hepruem wu
MMMYNbCOM PENATUBMUCTCKON YacTULbl. SHEPTUS MOKOS

Pasgen 7. KBaHToBas um3nka

Tema 7.1. TeopeTudeckoe 3aHsTue. KBaHTOBaa runortesa [lnaHka.

SNeMeHTHbl [asneHune cBeTa. XMMUYECKOe JeliCTBME CBeTa.

KBAHTOBOM OMTUKM KBaHTOBasa runotesa lNnaHka. ®oToHbLl. Popmyna MnaHKa cBA3U
3Heprmn (HOTOHa C ero 4YacToTOW. JHeprus U UMmNynbC (OTOHa.
TennoBoe wu3nyyeHue. KopnyckynspHO-BOSIHOBOW  Ayain3m.
doToHbl. [aBneHne ceeta. OnbiThl M.H. SlebeaeBa. Xummnyeckoe
[lecTBME CBETa.
TeopeTunueckoe 3aHsaTue. PoToaeKT. 3aKOHbI PoTO3deKTa
OTKpbITME ¥ uccnefoBaHve doTtoaggekta.  OnbiTel ALl
CronetoBa. 3akoHbl (hoTO3(hpeKTa. YpaBHEHME OWHLWITEHA ANA
(hoToaththekTa. «KpacHasi rpaHMua» oToaddekTa. TeXHUYeCKne
YCTPOMCTBA WM  MPaKTUYECKOe MNpPUMeHeHne:  (DOTO3/IEMEHT,
(hoTOAATUMK, CONHEeYHasn 6aTapes, CBETOAMOL,

Tema 7.2. TeopeTuyeckoe 3aHATMe. FAaepHad Mofenb atoma. [locTynaTbl

CT1poeHune aTtoma bopa
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P33, MP8, MP10, MPI'8, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P68, MNP69

OK 05, J1P8, N1P16, N1IP26, N1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P67, P69,
MPy2, MPy5, MPy11

OK 05, JIP8, NP16, JIP26, JIP33,
MPS, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP61, MP62,
P63, MPy1, MPy2, MPy3, MPy5

OK 01, OK 02, N1P8, J1P16, J1P26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, IMP63,
MP67, MPy2, MPys

OK 05, /1P8, N1P16, /1P26, J1IP33,
MP8, MP10, MP18, MP19,



Tema 7.3.
ATOMHOE A4po

Mopgenb atoma TomcoHa. OnbiTbl Peseptopga no paccesHuto-
yactuy. [lnaHetapHas Mogens atoma. [loctynatel  bopa.
M3nyyeHne wn nornoweHve (OTOHOB MpW Mepexoje atoma c
OJHOr0 YPOBHA 3Hepruy Ha Apyroi. Bupabl crnekTpoB. CrekTp
YPOBHEN 3Hepruy atoma Bogopoda. BonHOBble CBOMCTBA YaCcTuL,
Bonubl  fge  bBpoina.  KopnycKynsipHO-BO/THOBOWA — Ayann3M.
YCTpOMCTBO M npuHUMn  paboTbl  nasepa.  TexHWYeckue
YCTPOMCTBA N NPaKTUYeCKoe NPUMEHEHUE: CreKTpasbHbIA aHann3
(cnekTpockon), nasep, KBAHTOBbIN KOMMbIOTEP

TeopeTnyeckoe 3aHsATHeE. PagnoakTMBHOCTD. 3aKoH
paanoakTUBHOIO pacnafa. PaanoakTUBHbIE MPeBpaLleHus.
AKCNEepUMEHTHI, [0Ka3blBatoLLMe CNOXHOCTb CTPOEHUs Aapa.
OTKpbITMEe  pagmoakTmBHOCTW.  OnbITbl  Pe3epgopga  no
OnpefeNieHnNo cocTasBa pPafMoakTUBHOIO u3nyyeHns. CBOWACTBa
afbpa-, 6eta-, ramma-usnyyeHus. 3aKOH pPaAMOAKTUBHOIO
pacnaga. BnunsaHve pagnoakTMBHOCTM Ha XVMBble OpraHu3Mbl.
TeopeTuueckoe 3aHaTue. CTpOeHMe atomHOro sgpa. Jedekr
Macchbl, 3Heprus CBA3x U YCTONYMBOCTb aTOMHBIX S4€ep.

OTKpbITUE MPOTOHA W HeWTpoHa. HyKIOHHas Mojgenb sgpa
eii3eHbepra-MBaHeHKo. 3apsa agpa. MaccoBoe 4umcno agpa.
W3oTonbl. Anbha-pacnag. ONeKTPOHHbIA U MO3UTPOHHBIA GeTa-
pacnag. lamma-usnydeHue. SHeprus CBA3M HYK/IOHOB B sfpe.
AnepHble cubl. JedekT maccbl aapa.

TeopeTnueckoe 3aHsTUe. FAAEPHbIE peakuMn. OHEepreTU4ecKuii
BbIXOA AACPHBIX peakuyunid. ICKycCTBEHHas pagnoakTUBHOCTb.
FAnepHble peakunn. AnepHas aHepreTuka. dHepreTUYecKnin BbIXOf
AAEPHbIX peakumid. VICKycCTBEHHas pagnoaKTUBHOCTb.

TeopeTuueckoe 3aHATUE. DNEMEHTAPHbIE YaCTULbI.

OnemeHTapHble  YacTuubl.  OTKpPbITUE  MO3UTPOHA.  MeTopbl

HabNtOAEHNS U perucTpauum  37eMeHTapHbIX  YacTul,

dyHAaMeHTa/lbHblE  B3aUMOAEWCTBUSA.  EAMHCTBO  (IU3MUECKOI
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MP28, MP30, MP31, MP42,
MP46, MP55, MP63, MP64,
MP65, MPy2, MPy3

OK 05, N1P8, N1P16, NP26, NP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31.MP42,
MP46, MP55, MP62, IMP63,
P64, MNP68, MNMPy2, MPy4, TPy5,
MPy9

OK 05, J1P8, J1P16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, TP63, IMP65, MPy3

OK 05, /1P8, /IP16, NIP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31.MP42,
MP46, MP55, P62, MP63,
MPy5, MPy9

OK 05, /1P8, /IP16, NIP26, /P33,
MPS, MP10, MP18, MP19,
MP28, MP30, MP31.MP42,
MP46, MP55, MP62, MP63,



KapTWHbI MUpa

TeopeTuuyeckoe 3aHsATue. [leneHne Taxenbix Agep. LlenHas
AAepHas peakums. Ynpaensemas LenHas peakums. SaepHblid
peaxkTop.

[eneHve n cuHTe3 sAaep. HAepHblil peakTop. TepMmosLepHbIi
cuHTe3. [pobnembl M NepcneKkTBbl - AAEPHON  SHEPTeTUKM.
SKONOrnYecKre acnekTbl SAePHON SHEPTeTUKMN.

TeopeTnueckoe 3aHsTve. TEePMOAAEPHbIN CUHTES
TepmosaepHbI CUHTE3. DHeprus 3Be3.

KoHTponbHasa paboTa

Pasgen 8. 9nemMeHTbl aCTPOHOMMMK N acTPOU3INKMN

Tema 8.1.
ONEMEHTHI
acTpoHOMUK
acTpOhn3NKK

TeopeTuueckoe 3aHatue. CTpoeHne CONHEYHON CUCTEMBI

ATansl pasBuUTUA acCTPOHOMUMN. MpuknagHoe "
MMPOBO33PEHYECKOE 3HAYeHNe acTpOHOMUW. Bup 38e34HOr0 Heba.
Cos3Be3ans, SipKMe 3Be3dbl, MMaHETbl, WX BWMAMMOE [ABMKEHNE.
ConHeyHas cuctema. [lnaHeTbl 3emMHOR rpynnbl. [MnaHeTblI-
ruraHTbl. Manble Tena CoNHEYHOM CUCTEMBI.

TeopeTnueckoe 3aHATHe. 3BE3Mpbl, nx OCHOBHble
XapaKTepUCTUKN. CoBpeMEeHHbIe npeacTaBneHns 0
npoucxoXaeHnn n asontouun ConHua 1 38é3a

ConHue, dotoctepa u atmocthepa. ConHeYyHas aKTUMBHOCTb.
NcTouHmK 3Heprum ConHua u 3Be3d. 3Be3dbl, UX OCHOBHbIE
XapakTepucTukn.  [unarpamMma  «CNeKTpa/ibHbIA  Knacc -

CBETUMOCTb. 3Be3/bl rNaBHOIA rnocneo0BaTeNlbHOCTM.
3aBMCMMOCTb  «Macca - CBETMMOCTb» [/l 3B€3[, [/1aBHOWA
rnocnefoBaTeNlbHOCTM. BHyTpeHHee CTpOEeHue 3Be3,

CoBpeMeHHble NPeACTaBNeHNs O MPOUCXOXAEHUM W 3BOMHOLMUM
ConHua 1 38e3fl. JTanbl XXU3HW 3Be3/.
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MPy5, MPy9'

OK 05, OK 07, /P8, /IP16, JIP26,
NIP30, IP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P61,
MP68, MPy1, MPyO

OK 05, OK 07, /IP8, /IP16, /P26,
NP30, NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP3L1,
MP42, MP46, MP55, P61,
P68, MP69, MPyHO

OK 02, OK 03, OK 05, /P26,
NIP34, MP5, MP21, MP33, MP36,
MP37, MP38, MP55, MP56,
MP57, MP61, MP63, MP6Y,
MP610, MPy1, MPy6, MPy! 1,
MPy12

OK 02, OK 05, 1IP26, JIP34,
MP5, MP21, MP33, MP36,
MP37, MP38, MP55, MP56,
MP57, MP61, MP63, MP69,
MP610, MPy1, MPy6, MPy11,
MNPy 12



TeopeTunyeckoe 3aHsaTMe. MneuHblid [yTb — Halla [anakTuka.
Tunbl ranakTvK. Pagmoranaktmky 1 Keasapbl.

MneuHblid TyTb - Hawa [anaktuka. CnupanbHas CTPYKTypa
[anakTukuW, pacrnpegeneHue 3sesf, rasa v noinn. onoxeHve u
ABuXeHne ConHua B lManakTuke. Twunbl ranaktuk. [lnockas u
chepuueckas nofacucTembl anaktukn  Paguoranaktmkm  u
KBas3apbl. UepHble Ablpbl B A4pax ranakTuk.

TeopeTuueckoe 3aHaTue. BceneHHas. PaclumpeHune BceneHHOI.
BceneHHas. PacluvpeHve BceneHHo. 3akoH Xab6na. PasberaHue
ranaktvk. Teopus BofblIOro B3pbiBa. PefIMKTOBOE W3Ny4YeHwe.
MacLuTtabHas CTPYKTYpa BceneHHoM. MeTaranakTtuka.
HepeLueHHble Npobnembl aCTPOHOMUN

Na6opaTopHoe 3aHaTue. HabnogeHNs HEBOOPYXKEHHbLIM [/1a30M
C UMCMONb30BAHMEM KOMIMbIOTEPHLIX MPUIOXEHUA  OCHOBHBIX
co3ge3auii CeBepHOro nosyLapuns 1 ApKux 3ee3s,

KoHTponbHasa paboTta

Pa6oTa Hajg UHAMBUAYANIbHBIM MPOEKTOM

MpomMeXxyTouyHasa aTTecTayms (3K3ameH)

Bcero:
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26

217

55

OK 02, OK 05, /IP26, /P34,
MP5, MP21, MP33, MP36,
MP37, MP38, MP55, MP56,
MP57, MP61, MP63, MP6Y,
MP610, MPy1, MPy6, MPy 11,
MPy12

OK 05, JIP26, /IP34, MP5, MP21,
MP33, MP36, MP37, MP38,
MP55, MP56, MP57, MP61,
MP63, MP69, MP610, MPy1,
MPy6, MPy11, MPy12

OK 02, OK 04, NIP14, /P23,
NP24, P25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P66,
MP69, MP610, MPy1,MPy7,
MNPy 12



3. YC/N1OoBNA PEAJTSALUNU MNMPOIPAMMBbBI YHEBHOI O NMPEAMETA

3/1. MaTepuasibHO-TeXHUYeCKoe obecreyeHmne

[na ocBoeHMsi nporpammbl y4yebHoro npegmetra OOIlMy/1l dusmka B
OBIMOY «K3MT» nveetcs yyebHbIN KabUHET «PU3NKa».

[MomeLleHNe KabMHeTa OCHALLEHO TMNOBbIM 060pPYAOBaHWEM, B TOM 4uUC/e
cneuvanu3npoBaHHOn  y4yebHOM  mebenbldo M cpeacTtBaMu  00yyeHMs,
HEOOXOANMBbIMA [N BbINO/HEHMS TPebOBaHWI K  YPOBHIO  MOArOTOBKM
0byyatoLmxcs.

OcHalleHune y4ebHOro kabmHera:

- NOCafoyHble MecTa No KofMYecTBy 00y4atoLmxcs;
- paboyee MeCTO npenojasaTens;

- 33flaHuA 419 KOHTPO/IbHbIX paboT;

- MpOeccroHa/IbHO-0PUEHTUPOBaHHbIE 3aJaHNS;
- 9K3amMeHaUWOHHble maTepuabl.

TexHU4Yeckne cpecTBa 06yUeHUs:

- MEPCOHa/bHbIA  KOMNbKOTEP C  JINLEH3NOHHBLIM  MPOrpaMMHbIM
obecrneyeHnem;

- NPOEKTOpP C 3KPaHOM.

3asbl:

BubnmnoTeka, YnTanbHbI 3a C BbIXOAOM B CETb VIHTEPHET.

3.2. VIHhopMaLMoHHOe 06ecneyeHme peannsaLumn nNporpaMvbl

[na peanusauumn nporpammbl B 6M6nmotedyHom ¢oHge OBIMOY «K3MT»
MMEIOTCA MeyaTHble W 3MeKTPOHHble 06pa3oBaTe/ibHble Y MH(POPMaLMOHHbIE
pecypcbl Ana 1UCrob30BaHMs B 06pa3oBaTe/ibHOM NpoLiecce.

3.2.1. OCHOBHbIE UCTOYHUNKMN

1 Mskuwes IN.A. dumsmka 10 knacc: yyebHMK ans 06LLe0bpa3oBaT.
OpraHunzaunii : 6a30BbIA 1 yrny6neHHbI yposHu / I.A. Msakuwes, b.b. ByxoBLeB,
B.M. YapyruH; nog. Pen. H.A. MapdgeHTbeBOin. - 9-e u3g., crep. - M.
[MpocBelleHne, 2022. —432 c.

2. Mskuwes 4. ®du3mka 11 Knacc: yyebHUK ans o6Lieobpas3osar.
OpraHunzaunii : 6a30BbIi 1 yray6neHHbI yposHu / I.A. Msakuwes, b.b. ByxoBLeB,
B.M. YapyruH; nog. Pea. H.A. MapdeHTbeBon. - 10-e wm3g., crep. - M.
[MpocBelleHne, 2022. - 432 c.

3.2.2. lonoNHUTeNbHbIE UICTOYHNKN
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1 AinzeHUOH, A. E. ®u3mka: y4yebHMK W NPaKTUKYm [N CPedHEero
npoteccnoHanbHoOro obpasosaHus / A. E. Ai3eHUOH. — MocKBa : M3aaTenbscTeo
FOpaiit, 2025.— 380 ¢c.— (INpodeccrmoHansHoe o6pa3oBaHue).— ISBN 978-5-
534-18089-3. — TeKcCT : aneKTpoHHbIA // ObpaszosaTenbHas nnaropma HOpainT
[cairT]. — URL.: https://urait.ru/bcode/561905

2. lopnay, B. B. MeTtogbl pelleHUs (U3NYECKUX 3ajay: YYeOHUK A/
cpeaHero npodeccnoHasbHoOro obpasosaHus / B. B. opnay. — 3-e u3g,, nepepab.
m pgon.—  MockBa: W3patensctBo  HOpawr, 2025.— 333c.—
(MpoheccroHanbHoe o6pa3oBaHne).— ISBN 978-5-534-17850-0. — TekcT :
3NIEKTPOHHbIN /[ Ob6pasoBatenibHad  nnathopma  HOpant  [calT]. —
URL.: https://urait.ru/bcode/533847

3.2.3. VIHTepHeT-pecypcChbl

1 PoccuilicKas  3MeKTPOHHas  LWKona [ANeKTPoHHbIA  pecypc] URL:
https://resh.edu.ru/

2. VIHoypok [SnekTpoHHbI pecypc] URL: https://infourok.ru/

3. Pewy EI'D [OnekTpoHHbIv pecypc] URL: https://phys-ege.sdamgia.ru/
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4. KOHTPO/JIb N1 OUEHKA PE3YJIbTATOB OCBOEHWVA YYEBEHOI O
NMPEOMETA
KOHTpONb M OLUeHKa pe3ynbTaToB OCBOEHWUS Y4eGHOro npeameTa
PACKPbIBAIOTCA  Yepe3  AUCLIMMNAMHAPHBLIE  Pe3y/bTaThbl, HaMpaB/ieHHble Ha
(hopMmpoBaHME 0GLLMX 1 NPOGECCUOHANTbHBIX KOMMETEHLIMIA MO pasaenamu TeMam

COAEPXKaHUsi y4eBGHOro MaTepuana.

Ob6uwasa /
Tunbl OUEHOYHBIX
npodgeccnoHanbHas Paspen / Tema .
MeponpunuaTnmn
KOMMNETEHLNA
OK 01. Bblbupatb cnocobbl Pasgen 3, Tema 3.2, TecTupoBaHue
peLueHms 3agay  Tema 3.3. YCTHbI onpoc
NpoeccMoHabHOM PU3NYECKNIA ANKTAHT
LlesaTenbHOCTU MMpeacTaBneHve  pesynbTaToB

NPUMEHNTENBHO K Pa3NYHbIM
KOHTEKCTaM

Pasgen 4, Tema 4.1.,
Tema 4.2., Tema 4.3.

Pasgen 5, Tema 5.2.

Paspen 7, Tema 7.1.

nabopaTopHbIX paboT
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIA onpoc
MpeacTaBneHne  pesynbTaToB
nabopaTtopHbIX paboT
MMpencTaBneHve pesynbLTaToB
MPaKTUYECKNX paboT
KoHTponbHas paboTa

YCTHbI onpoc
lNpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT
MpeacTaBneHne  pesy/bTaToB
MPaKTUYECKNX paboT
KoHTponbHas paboTta

YCTHbIN onpoc

KoHTponbHas paboTa

OK 02. Vicnonb3oBaTh Pasfen 2, Tema 2.2, YCTHbI onpoc

COBpPEMEHHbIE cpeactea Tema 2.3 PU3NYECKNIA ANKTAHT

rouncka, aHasm3a 7 MpeacTaBneHne  pesynbTaToB
NHTepnpeTauuu npakTUyeckmnx pabot
NHopmauuu, 7 KoHTponbHas paboTa
NH(OPMaLMOHHbIe Pa3gen 4, Tema 4.2., KoHTponbHas paboTta

TEXHOMOMUN 19 BbINOSHEHNS
3ajau NpoheccroHaIbHOIA
AeATeNbHOCTY

Tema 4.3.

Pasgen 5, Tema 5.2.
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MMpenctasneHne  pesynbTaToB
nabopaTtopHbIX paboT
MpeacTaBneHne  pesynbTaToB
npakTU4yeckmnx pabot
MpeacTaBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTta
MpeacTaBneHne  pesynbTaToB



OK 03. T[lnaHupoBatb U
peasin3oBbiBaTb COOCTBEHHOE
npodeccrnoHanbHoe n
NNYHOCTHOE pasBuUTUe,
NpeAnpPUHUMATENbCKYHO

[eATeNbHOCTb B
npodeccuoHanbHo  ciepe,
MCMOMb30BaTb  3HaHWA MO
npaBoBOM M (PUHAHCOBOW
rPamMoOTHOCTM B  Pas/IMYHbIX
YKM3HEHHBIX CUTyaLMax

OK 04. hheKTUBHO
B3aMMOAECTBOBATb n
paboTatb B KOJNEKTMBE W
KoMmaHze

OK 05. OcyLecTBNATb
YCTHYIO 1 MUCbMEHHYHO
KOMMYHUKaLMIO Ha
rocyfapCTBEHHOM Si3bIKe
Poccuiickoin degepaumm ¢
YYETOM 0COBEHHOCTEN

Pasgen 8, Tema 8.1.

Pasgen 1, Tema 1.1.

Pasgen 4, Tema 4.2.
Pasgen 5, Tema 5.2.

Pasgen 8, Tema 8.1.

lMoBTOpEeHME Kypca (U3NKK
OCHOBHOW LLKO/IbI

Pasgen 3, Tema 3.1,

Tema 3.2, Tema 3.3

Pasnen 4, Tema 4.1,
Tema 4.2., Tema 4.3.

Pasgen 5, Tema 5.1,
Tema 5.2., Tema 5.3.

Pasgen 8, Tema 8.1.

Pasgen 1, Tema 11
Pasgen 2, Tema 2.1,
Tema 2.2, Tema 2.3
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npakTUyeckmnx pabot
MpencraBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTta
MpencraBneHne  pesynbTaToB
nabopaTtopHbIX paboT
KoHTponbHas paboTa

YCTHbIA onpoc

KoHTposibHas paboTa
lNpencTaBneHne pesynbLTaToB
nabopaTtopHbIX paboT
lNpencTaBneHne  pesynbTaToB
npakTU4yeckmnx pabot
MpefcraBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTta
BxogHoM KOHTpO/b

TecTupoBaHue
lNpencTaBneHne pesynbLTaToB
nabopaTtopHbIx paboT
MpeacTaBneHne  pesynbTaToB

NpaKTUYecKnx pabot
KoHTponbHas pabota

lNpencTaBneHne pesynbTaToB
nabopaTopHbIX padboT
MpeacTaBneHne  pesynbTaToB

MPaKTUYeCKNX paboT
KoHTposnbHas paboTa
YCTHbI onpoc

lNpeacTaBneHve  pesynbTaToB
nabopaTopHbIX paboT
MpefcraBneHne  pesynbTaToB

NpaKTUYecKnx paboT
KoHTposibHas paboTa

YCTHbIN onpoc

PU3NYECKNIA AUKTAHT
MpeacTaBneHne  pesynbTaToB
nabopaTopHbIX paboT

YCTHbIA onpoc

YCTHBI onpoc

PU3NYECKNIA ANKTAHT
KoHTponbHas paboTa
MpeacTaBneHne  pesynbTaToB
NPaKTUYeCKNX paboT



COLMA/IbHOTO U KY/IbTYPHOTO
KOHTEKCTa

OK 07. CopgelicTBoBaTb
COXPaHEHWIO  OKpY»XKatoLLeit
Cpefbl, PecypcocbepexeHuto,

MPUMEHATb 3HaHuA 06
M3MEHEeHUN KN“Mmara,
MPUHLMMbI bepexxnnBeoro

Nnpou3BOACTBa,  3P(eKTUBHO
[eiCTBOBaTb B Upe3BblHaliHbIX
CUTYyaLmsx

MK 11. BbINOMHATH
orepaumMn Mo TeXHWUYECKOMY
06CNYXXMBAHUIO U PEMOHTY
3NEeKTPUYECKOro n
3N1eKTPOMEXAHNYECKOT 0
06opyfoBaHus.

MK 12 [NpoBognTL
OVNAarHOCTUKY W UCMbITAHUSA
3/1IEKTPUYECKOr0 7
3/1EKTPOMEXaHNYECKOTO
06opyoBaHus.

Pasgen 3, Tema 3.1,
Tema 3.2, Tema 3.3.

Pasgen 4, Tema 4.1,
Tema 4.3.

Pasgen 5, Tema 5.1,
Tema 5.3.

Pasgen 6, Tema 6.1.

Pasgen 7, Tema 7.1,
Tema 7.2., Tema 7.3.
Pasgen 8, Tema 8.1.

Pasgen 4, Tema 4.2.

Pasgen 7, Tema 7.3.

Pasgen 4, Tema 4.2.,
Tema 4.3.

Pasgen 5, Tema 5.2

Pasgen 4, Tema 4.2.,
Tema 4.3.

50

YCTHbIA onpoc

PU3NYECKNIA ANKTAHT
KoHTponbHas paboTa
MMpenctasneHne  pesynbTaToB
nabopaTopHbIX paboT
MpefcraBneHne  pesynbTaToB
npaKTUyecknx pabot
KoHTponbHas paboTa

YCTHBIIA onpoc

PU3NYECKNIA ANKTAHT
MpencraBneHne  pesynbTaToB
nabopaTtopHbIX paboT
MpencraBneHne  pesynbTaToB
npaKTUYecKnx paboT
KoHTposibHas paboTa

YCTHbI onpoc

PU3NYECKNIA ANKTAHT

YCTHbIiA onpoc

KoHTposibHas paboTta

YCTHbIiA onpoc

PU3NYECKNIA ANKTAHT
MNpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT

YCTHBbIiA onpoc

PU3NYECKNIA ANKTAHT
MpencraBneHne  pesynbTaToB
nabopaTopHbIX paboT
lNpencTaBneHne pesynbTaToB
npaKTUYecKnx paboT
KoHTponbHas pabota

YCTHbIA onpoc

KoHTponbHas paboTa

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
nabopaTtopHbIX paboT
MpeacTaBneHne  pesynbTaToB
NpaKTUYecKnx pabot

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
nabopaTtopHbIX paboT

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT
lNpencTaBneHne pesynbLTaToB
NPaKTUYeCcKnx paboT



MNK 13. OcyLlecTBnsaTb
OUEHKY  NpOWU3BOACTBEHHO-
TEXHUYECKMX  TOKa3aTesel
paboTbl  3M1EKTPUYECKOr0 U
3N1eKTPOMEXaHNYECKOro
060pyaoBaHuS.

nK 2.1 OcyLulecTBnsaTb
nnaHWpoBaHne  paboT Mo
aKcnyaraumm
3N1EeKTPUYECKOr0o "
3N1EKTPOMEXaHNYECKOro
060pya0BaHuS.

Pasgen 5, Tema 5.2

Pasgen 4, Tema 4.2.,
Tema 4.3.

Pasgen 5, Tema 5.2

Pasgen 4, Tema 4.2.,
Tema 4.3.

Pasgen 5, Tema 5.2

YCTHbI onpoc
MpefcraBneHne  pesynbTaToB
nabopaTopHbIX paboT
lNpencTaBneHne  pesynbTaToB
npakTUyeckmnx pabot
PU3NYECKNIA QUKTAHT
MMpencTaBneHve pesynbTaToB
nabopaTtopHbIX paboT
MNpenctasneHne  pesynbTaToB
npaKTUyeckmnx pabot

YCTHbIA onpoc
MpencraBneHne  pesynbTaToB
nabopaTopHbIX paboT

YCTHbIN onpoc
MpefcraBneHne  pesynbTaToB
nabopaTtopHbIX paboT

YCTHbI onpoc
MpefcraBneHne  pesynbTaToB
nabopaTopHbIX paboT
MMpenctasneHne  pesynbTaToB
MpaKTUyecknx pabot

TunoBble 3agaHMA ANs OLUEHKM OCBOEHWs yuyebHOro npegmeTa

(TEKYLWWIA KOHTPO/Ib)

TunoBsble 3afaHNA YCTHOMO onpoca
1 OnuLINTE SBNEHME ...

2. CthopmynupyiTe onpegeneHne NoHATUS. ..

. ChopmMynmpyiTe 3aKOH...
. [poaHanu3npyiite CBOMCTBA...
. B Kaknx efmHuuax namepserca Qusnyeckas BesIMUnHa...

. B Kakux npnbopax nnm ycTporcTeax MoOXXHO Habiogarb...
. PacnosHaiTe ¢usmnyeckme asreHns (nMpoLeccsl)...

3
4
5
6. OnuwnTe ONbIT... N CAeNnanTe BbIBOAbI
7
8
9

. ONuLWIMTE rpaHnLbl NPUMEHEHUS MOAEN. ..

10. Cdopmynupyirte npasuna 6e30MacHOCTX UCMONb30BaHUS. ..

TwvnoBble 3ajaHnA QJVISI/I‘-IGCKOFO ANKTaHTa

1 3anuwwimnTe dopmyny...
2. EqMHnua namepeHus...
3. Mpogomkutb npeanoxeHne (Hanpumep, npyu yBeAUYEHUN HanpsKeHUs
Ha KOHLLAaX y4yacTKa Lenu, cuna Toka...)
4. 1306pa3unTe 0603Ha4eHMe Nprbopa Ha Cxemax
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5. 3anuwimnTe 3aK0H...
6. KakK BblYNCNTD...

TvNoBOe TECTOBOE 3aJaHue

1 TecToBble 3afjaHNs OTKPbLITOrO THNa:

- [OMONHeHMS;

- CBOOOAHOIO N3/MOXEHWS.

2 TecToBble 3afjaHNA 3aKPbITOrO THNa:

- a/lbTEPHATMBHbIX OTBETOB

- MHOXXeCTBEHHOr0 BbIOOPA;

- BOCCTaHOB/IEHMSI COOTBETCTBUS;

- BOCCTaHOB/IEHME MOCNeA0BaATENIbLHOCTY.

JTabopaTopHasi pabota Ne 1

ccnepoBaHme N30X0PHOro npovecca B rase

3ajaHue.

MpoBepnTb Ha ONbITe MNOCTOSHCTBO OTHOLLEHWS [AaBMEHUA ra3a K €ro
TemnepaType (3akoH Lllapnsi) u paccumTaTb abCOMOTHYH U OTHOCUTE/IbHYHO
MOrPEeLUHOCTH.

JTabopaTopHasi pabota Ne 2

OnpepgeneHve Maccbl BO3dyXa B KNacCHOM KOMHAaTe Ha OCHOBE M3MEpEHWi
06beMa KOMHaTbl, AaBNEHNS U TeMMNepaTypbl BO3AyXa B HEM.

3afaHue.

N3mepuTb 06bEM KNacCHOM KOMHaTbl, AaBfneHne un Temnepatypy. [o
pe3ynbTaTaMm U3MEPEHWNIA BbIYNCINTL Maccy BO3AyXa.

JlabopaTopHast pabota Ne 3

OnpepgeneHre 0THOCMTENBHON BNaXXHOCTW BO3AyXa

3ajaHue.

OnpefennTb OTHOCUTE/IbHYHO BNaXXHOCTb BO3[yXa C MOMOLLBIO FMrpoMeTpa
MCUXPOMETPUYECKOTO W U3YYUTb NPUHUUN  AEACTBMS  KOHAEHCALWMOHHOI0o
rMrpomeTpa.

JlabopaTopHasi pabota Ne 4

O3HaKOM/EHME C 3NEKTPOU3MEPUTENbHBIMU NpUbopamu

3ajaHue.

A3yunTb YCTPOMCTBO M NPUHLUMN AENCTBUS aMMepMeTpa U BONbTMETpa.

OnpefennTb LeHY AeneHns npubopa.

OnpefennTb abCoMOTHYH Y OTHOCUTENIbHYHO NOrPELLHOCTX NPUBOPOB.

JTabopaTopHasi pab6ota Ne 5

ccnenoBaHme BOMbT-aMMNEPHOI XapaKTePUCTUKN NPOBOAHMKA
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3ajaHue.

CobpaTb Lienb Mo CXEME.

CHATb NoKa3aHMsl NpPMOOpPOB.

Mo pe3ynbTaTam NOCTPOUTb BOMbT-aMMEPHYHO XapaKTEPUCTUKY.

JTabopaTopHas paboTta Ne 6

NccnepoBaHne — NOCnefoBaTeNbHOTO M MapalfielbHOro  CoeAMHEHUS
NMPOBOAHMKOB

3ajaHue.

[MpoBEpPUTb OCHOBHbIE COOTHOLLEHWS MEXMY 3NEKTPUYECKMU BENUUNHAMM
npv nocnefoBaTe/lbHOM COeAVHEHNM NMPOBOAHMKOB.

[MpoBEpUTb OCHOBHbIE COOTHOLLEHNS MEX/Y 3MEKTPUUECKUMI BENNYMHAMM
npy napannenbHOM COeUHEHUM NPOBOAHMKOB.

JTabopaTtopHast pabota Ne 7

N3mepeHne 3]'IeKTpO,CI|BI/I)KyLLI|eI‘/JI ChNbl UCTOYHUKA TOKa U ero BHYTPEHHETO
COonpoTnBIIEHNA

3ajaHue.

N3mepeHne 3C 1 BHYTPEHHErO CONPOTUBEHNSA UCTOYHMKA TOKa.

JTabopaTtopHas paboTta Ne 8

iccnepoBaHve SBNEHUS 3NEKTPOMArHUTHOW HAYKLUNN

3ajaHue.

HabntoaeHve ABneHNs 3N1eKTPOMarHMTHOM MHAYKLUNN.

JlabopaTopHas pa6ota Ne 9

iccnepoBaHve 3aBUCUMOCTM Nepuoja MasbiX KonebaHui rpysa Ha HUTKU OT
ANIMHbI HUTK

3afaHue.

BbISCHMTb, KaK 3aBUCAT NepPuMof 1 YyactoTa CBOGOAHBIX KONebaHUA HUTAHOIO
MasTHMKa OT ero A/IMHbI.

JlabopaTopHas pa6oTta Ne 10

OnpegeneHne KoaguumeHTa TpaHchopmauum

3ajaHue.

N3yunTb YCTPOMCTBO TpaHcqopmaTopa U ONpeaennTb ero KoauumeHT
TpaHcpopMaLmn,

JNabopaTopHas paboTta Ne 11

iccnefoBaHMe CBOMCTB M300PaXXeHWI B NINH3aX

3afaHue.

HabntoaeHne n306paXKeHnin B TOHKOI INH3E.

JlabopaTopHas pabota Ne 12

OnpepeneHve nokasaTe s NPeNOM/IEHNS CTeKNa

3ajaHue.
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OnpeaennTb nokasaTeNlb NPeNOMIEHNS CTEKNSHHOW MNAaCTUHBI.

JlabopaTopHas pabota Ne 13

OnpefeneHve ANWHbI CBETOBOM BO/MHbI C MOMOLLbI  ANPPaKLNOHHOM
PELLETKM

3afjaHue.

C nomMouwpio AMGPaKLMOHHOM pewweTKn OnpeaennTb [AMHY CBETOBOM
BOJHbI.

JTabopaTtopHasi pabota Ne 14

HabnogeHns HeBOOPYXKEHHbIM [/1a30M C UCMO/b30BaHWEM KOMMbHOTEPHbIX
MPUNOXKEHNIA OCHOBHbIX C03Be3auii CeBEPHOro MONyLLIApUs 1 SPKUX 3Be3[

3ajaHue.

Habntogate OCHOBHble co3Be3ans CeBepHOro nonyLapus n apkue 3eesfpl ¢
MOMOLLIbKO KOMMbKOTEPHBIX MPUIOXKEHWIA

MpakTnyeckas pabota Ne 1

PelleHune 3agay no teme «KnHematuka»

3afaHue.

1) npuMeHATbL  )opMy/nbl  CKOPOCTU  MPU  PaBHOMEPHOM  [ABMXEHWUM,
YCKOPEHNA W YpaBHEHWS [ABMXEHUSA NPU pas3/IMyHbIX BuAax ABUMXKEHUS npu
peLLeHnm 3aaau;

2) No rpaduKam CKOpPOCTK Tes OMnpeaensTe UX YCKOPeHue;

3) NPUMEHATb (POPMY/Ibl LLEHTPOCTPEMUTENBHOIO YCKOPEHWS, CBA3bIBAIOLLEN
JMHENHYO U YT/IOBYHO CKOPOCTW.

MpakTnyeckan paboTta Ne 2

[MprMeHeHMe 3aKOHOB HbHOTOHA Npu peLLeHnn 3aaau

3ajaHue.

[MprMeHATL 3aKOHbI HbIOTOHA, 3aKOH [MyKa, 3aKOH BCEMUPHOIO TATOTEHNS U
(hOpMY/bl CUMbI TAXKECTU U CUMbI TPEHUS NPU PeLLeHnN 3aaad.

MNpakTnyeckas pabota Ne 3

iccnepoBaHue ABMYKEHUS BpyCcKa N0 HaK/IOHHOMW MIOCKOCTM Mo4 AeNCTBUEM
HEeCKO/IbKUX CUN

3afaHue.

ccnepoBsatb fBudKeHVE BpycKa MO HaK/IOHHOW MIOCKOCTU NOA AeNCTBUEM
HECKO/IbKUX CWU/T U PewunTb 3ajayn npu  ABUKEHUW €ero paBHOMEPHO W
paBHOYCKOPEHO.

MNpakTndyeckas pabota Ne 4

[MpMeHeHne 3aKOHOB COXPaHEeHUs UMMYy/bCa M 3HEPruM Npu PeLLeHum
3afa4

3afaHue.
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[MpUMEHATL 3aKOHbI COXPaHEeHUA NMMY/bCa U 3HEPTUX NPU PeLLEH 3aau.

MNpakTnyeckasa paboTta Ne 5

PeLueHKe 3a1a4y no teme «MonekynapHas Qusnka»

3afaHue.

MpumeHATL ypaBHeHMe MeHeneeBa-KnanenpoHa v ra3oBble 3aKOHbI MpU
peLLeHnm 3aau.

CTpouTb rpatmKmn 1N30onpoL,eccos.

MNpakTnyeckasa paboTta Ne 6

PelleHne 3a7a4 No TeMe «INEKTPOCTATUKa»

3ajaHue.

PewlaTtb 3aa4n Ha NpuMeHeHue 3akoHa KynoHa.

Pewwartb 3agayn, MCNoMb3ys (OpMY/bl 3MEKTPOEMKOCTN KOHAEHcaTopa,
eMKOCTW NJIOCKOro KOHAeHcaTopa, Ha CMeLlaHHOe COefMHEHNE KOHEHCaTOPOB.

MpakTnyeckas pabota Ne 7

PelleHne 33434 No TeMe «3aKOHbI MOCTOAHHOIO 3/IEKTPUYECKOTO TOKa»

3afaHue.

[MprMeHATL 3aKoHbI OMa Npu peLLeHnmn 3aau.

[MpUMEHATL 3aKOHbI MapalelbHOro M MNOCNef0BaTeNIbHOM0 COeMHEHUS
NPOBOAHNKOB NPW PeLLEHM 3aau.

MNpakTnyeckasa paboTa Ne 8

PeLLieHe 33a4 C NpuMeHeHnem 3akoHoB Knpxroga

3ajaHue.

ccnefoBaTb Lieny C HECKONbKUMW UCTOYHMKAMW TOKa, COCTaBUTb A/19 HUX
CUCTEMbI YpaBHEHMIA M0 3akoHam Kupxroa v peLumnTb ux.

MNpakTnyeckas pabota Ne 9

PelleHve 3a4ay No TeMe «3aKOH 3/IEKTPOMArHUTHOW UHAYKUUW U SBNEHMWE
CaMOVHAYKLN»

3ajaHue.

[MPUMEHATb 3aKOH 3/IEKTPOMAarHUTHON WHAYKUUW, (HOPMYNY MarHWTHOro
NOTOKa. 3aKOH CaMOVHAYKLN NP peLLeHnm 3aau.

MNpakTnyeckas pabota Ne 10

PeLLeHMe 3aa4 N0 TeMe «INEKTPOMArHUTHble KONlebaHus U BOMHbI»

3ajaHue.

[MpumeHsaTL opmMyny TomcoHa, (OpMyfy A/IMHBLI BOJHLI MPU peLleHnn
3ajau.

PaccuntbiBaTb  LleNM  MEpPeMeHHOro TOKa, CoAepxkaline  akTUBHOE
COMPOTUB/EHNE, PEAKTUBHOE COMNPOTUBIIEHME.
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KoHTponbHasa pabota Ne 1

1 Hantn paccTtosiHme, UM YCKOPeHWe, WAN BPeMs MpU ABVKEHUWU Tena C
YCKOPEHWEM.

2. PewunTb 3afia4y C MCMONb30BaHMEM BTOPOr0 W TPETLEr0 3aKOHOB
HbloToHa.

3. PelwnTb 334a4y C UCNOJb30BaHMEM 3aKOHA COXPaHEHMA UMY bCa.
PelunTb 3ada4y € UCNoO/b30BaHMEM YpaBHeHMA MeHaeneeBa-KnanenpoHa.
PelunTb 3aga4y, UCNonb3ys GopmMysny rasoBoro 3akoHa.

PewnTtb 3aga4y, ncnonssysa gopmyny K tennosoro gsurartens.
PelinTb 3a4a4y € UCNOJIb30BaHMEM MEPBOro 3aKoHa TeEPMOAMHaAMUKN.

N o gk

KoHTposnibHasa pabota Ne 2
. PelwunTb 3agady ¢ Mcnosib3oBaHNEM (POPMY/ibl COMPOTUBIIEHWA.
PelunTb 3aa4y Ha 3akoH Oma /1 NOJSTHOW Lienu.
PewnTb 3aa4y Ha UCMNob30BaHWe 3aKoHa Ky/oHa.
PelunTb 3aga4y, NCNONb3YSA (POPMY/Y eMKOCTU NMIOCKOro KOHAeHcaTopa.
5. Pewntb 3agadvy, mcnonb3ya 3akoH Oma Ans ydvactka uenu v popmybl
COMPOTUBEHMA.
6. HainTn 06LLYy0 eMKOCTb CMELUaHHOMO COeMHEHNSI KOHIEHCATOPOB.
7. HainTn o6LLee conpoTuB/eHME CMELLAHHOIO COeAIMHEHMNS PE3NCTOPOB.

H WD

KoHTponbHasa pabota Ne 3

1 PelunTb 3aady ¢ NpYMeHeHMeM 3aKoHa Amnepa

2. PewunTb 3aga4y ¢ NpuMeHeHneM opMynbl cunbl JTopeHua.

3. PewnTb 3aga4y ¢ NPUMEHEHVEM 3aKOHA 3N1EKTPOMArHUTHON NHAYKLMW.

4. PewnTb 3afayy C MCMOMb30BaHMEM  (HOPMY/Sbl  €MKOCTHOro  (Mnm
WHAYKTUBHOMO) COMPOTMBIIEHUS.

5. PewnTb 3agadvy, ucnonb3ys (opmyny TomcoHa U (opMyny AJIMHbI
BO/THbI.

6. PelwunTb 3afa4y Ha NPYMeHeHNe 3aKOHa NPenoMIEHNS CBETa.

7. PelwmnTb 3a4avy ¢ NpyMeHeHMeM OPMY bl MOTHOFO OTPaXKEHUS.

8. PelunTb 3aga4y ¢ NpuMeHeHneM OpMybl TOHKOM NINH3bI.

KoHTposnbHasa pabota Ne 4
1 PewnTb 3afadyy C WUCMNOMb30BAHWEM YPaBHEHUA JWHLWITeNHA L)1
(hoToadhdhekTa 1 hopMy /bl KPaCHOM rpaHnLbl hoToaddeKTa.
2. Onucartb CTPOeHNe aTomMa BeLLecTBa.
3. 3anucatb ffepHble peakLmn.
4. PelunTb 334a4y C UCMOMb30BaHNEM 3aKOHA paAM0aKTMBHOIO pacnaja.
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5. BbIUMCNNTbL 3HEPreTUYECKIIA BbIXO PeakLmu.

KoHTponbHaa paboTta Ne 5
1. 3afiaHre Ha COOTBETCTBME Ha3BaHWN CO3BE3AMI N UX N300paXKEHNI
2. Paborta ¢ gnarpammon epunpyHra - Paccena.
3. PaboTa c Tabnuuein xapakTepucTUK 3Be34,
4. CocTa/ieHMe Tabnuubl No Knaccupukaumm rafakTuk.
5. TeopeTn4yecKmne BOMpPOChI, CBSA3aHHbIE CO BceneHHow
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5. OLIEHOYHbIE MATEPVAJbI 419 MPOMEXYTOUYHOW
ATTECTAUNW IO YYEBHOMY TMNPEOAMETY

[MpeamMeTOM OUEHKM ABAAKOTCA YMeHWA W 3HaHudA.  [1pomexxyTouHas
aTTecTaums no y4yebHomy npeamety OOIlly.11 dwusmka npoBoauTcs B hopme
3K3ameHa B KOHLe BTOPOro cemectpa.

CofepXaHve  3K3aMeHaUMOHHbIX  3afaHuWiA  0XBaTblBaeT  OCHOBHbIE
ANAKTUYECKME eAMHUUbI, U3YYeHHble CTy[eHTaMWU B COOTBETCTBMM C pabouei
nporpammoin no yyedHomy npegmety OOIy. 11 dusmka.

OO6beM 3afjaHNi paccyMTaH Ha BbIMOJIHEHME UX B TedyeHne 60 MUHYT.

JK3aMeHaUNOHHbIA BUNET COCTOMT U3 TPEX 3a[aHNiA.

3agaHne Ne 1 B o6unete 6yger 12 TecToBbIX BOMPoOcoB. Kaxablii
MpaBwU/bHbIA OTBET OLleHMBaeTcA B 1 6ann.

[MpuMepHble TeCTOBbIE 334aHKS.

1 Hwke npefacTaBneHbl rpauky  3aBUCMMOCTM  OT  BPEMEHU  BEINUUH,
XapaKTepu3yrLMX MexaHuyeckoe [BmxeHne. Kakon (kakue) rpadmk (rpadmkm)
OTHOCUTCA K paBHOMEPHOMY MPAMOMHENHOMY ABUXKEHNIO?

2. KaTtep, Tporascb C MecCTa, 3a 5 ¢ HabupaeT ckopocTb 20 m/c. C Kakum
YCKOpPeHnem ABUXETCH KaTep?
3. K teny npunoxeHbl ase cunbl: F,=5 H, F2=2 H. HainlTn mogynb yCKOpPeHus.

1 kr -—

Fi
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4. JlyHa n 3emna B3aMMOAENCTBYIOT rpaBUTAUMOHHLIMK cuiamn. KakoBo
COOTHOLLUEHME MeXay moaynsamu cun Fi geicteusa 3emnu Ha JIyHy n F2 nenctems
JlyHbl Ha 3emnio?

5. Uemy paBeH MMMNY/bC Tefla Macco 3 Kr, ABUXKYLLErocst CO CKOPOCTbLHO

4 m/c?

6. Mo puCyHKY onpeaenuTe amnanMTyay, Nepuos 1 4acToTy KonebaHun.

1. OcHoBHoOe ypaBHeHe MKT
a) pV="RT;6) p=~10(Y2};B) & =const.

8. TepMmogMHaMnYecKyto TemnepaTypy WwaeasibHoro OAHOATOMHOro rasa
noBbICMIM B 5 pasa npu MOCTOSAHHOM 06beMe. Kak npu 3TOM M3MeHWsach
BHYTPEHHSAA 3HEPInA rasa?

9. ACTOYHMKOM 3N1EKTPOCTaTUYECKOTO NONA ABNAETCA ...

a) NOCTOAAHHbI MarHuT;

6) NPOBOAHVK C TOKOM;

B) HEMOABWKHbIW 3NEKTPUYECKIIA 3apAa;

) ABWXKYLLMIACA 3NeKTPUYECKUA 3apas.

10. Kak M3MeHMTCA cuia Ky/NOHOBCKOrO B3aMMOAEWCTBUA [BYX TOYEUHbIX
HenoABMXHbIX 3apAL0B NpPu YBENNYEHUN MEXAY HUMWN pacCcToAHNSA B 4 pa3a?

11.  Ha pvicyHKe n300paXKeHbl IMHUN HaNPsHXKEHHOCTW 3M1eKTPUYecKoro noss. B
KaKoM TOYKe Mons noteHuman 6onbLue?

12. KakMMn HOCUTENAMW 3MEKTPUYECKOro 3apsija CO34aéTCA 3/1EKTPUYECKIN
TOK B MeTas1nax?

59



13.  OnekTpuyeckas Lenb COCTOMT M3 UCTOYHMKA Toka ¢ 3[C, pasHoi 8 B, 1
BHYTpeHHUM conpotusneHnem 0,5 OMm. VICTOYHMK TOKa 3aMKHYT Ha BHELLHee
conpoTtmeneHne R. Cuna Toka B Lienu paBHa 2 A.UeMy paBHO 3HaueHWe BHELLHEro
COMPOTUBNEHNA Lenn?

14.  Cwuna ToKa B 3/MIEKTPUYECKOI YCTaHOBKe 2 A, a noTpebnsemas et0 MOLWHOCTb
0,44 kBT1. OnpefenuTb HanpsXXeHMe CETU, B KOTOPYHO OHa BK/IHOYEHa.

15.  Kak M3MeHUTCHA KO/IMYECTBO TeN/oThbl, BblAengemMoe 3a eaUHNLY BPeMEHU B
NMPOBOAHMKE MNPU MOCTOAHHOM HanpPsXKeHWM Ha KOHLUAax NPOBOAHWKA, eCnn ero
COMPOTUB/IEHNE YBETUYUTL B 2 pasa?

16.  [iBe namnbl CoefMHEHbI NapanienibHo. Yepes nepByto amny TeyéT ToK 2 A,
yepes BTOpyto - 6 A. lNepsas namna nmeeT MollHocTe 120 BT. KakoBa MOLLHOCTb
BTOPOW Nnamnbl?

17.  [oKa3aTenbCTBOM PEea/lbHOCTU CYLLLECTBOBaHWA MarHUTHOIO Mons MOXEeT
CNY>XWUTb...

a) Ha/IMYne NCTOYHMKA NoNS,

6) OTK/IOHEHWE 3aPSXKEHHOW YacTuLbI, ABVKYLLENCA B MOJe,

B) B3aIMOZENCTBUNE [BYX NPOBOLHUKOB C TOKOM,

) CyLLeCTBOBaHWE 3/IEKTPOMArHUTHbIX BOJTH.

18. Kakas 13 (oopMy/1 OTHOCUTCSA K 3aKOHY MPenoMIeHns ceeTa?

: 1 Sina V
a) sina = 6)-
smy Vv2
sina 1 sma n
B)-— =-—, I)-— =—
smp smy siny n2

18. YcnoBue MUHMMYMA WUHTepEPEeHLUMOHHON  KapTUHbI  OMpeaenseTcs
PaBEHCTBOM:

2° siny I1
19. a=45° wn y=30°. Onpefenutb  MoKasaTesb
npesioMeHNsa BeLLecTsa n.

20. Kak HasblBaeTcd fABMeHME BbIXO4a 3/IEKTPOHOB C

MOBEPXHOCTY TBEPAbIX TeN NOA AeCTBMEM CBETa?
21. a - nyun -3To ...
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a) MOTOK 3/1EKTPOHOB, ABVXXYLLMXCA CO CKOPOCTAMU, B/IM3KMMUN K CKOPOCTU CBETE;
0) sapa aToMa refus;

B) 3/1EKTPOMarHUTHbIE BOJHbI;

) NOTOK HEMTPOHOB.

22. Kakos cocTaB ajpa ypaHa 21U ?

23. Y10 Habnoganock B onbiTe IpcTeaa?

24. Tpw a-pacnafe HOBOe AAP0 CABUHYTO Ha ... KNeTKy(-1) K ... Tabnmubl
MeHpeneesa.

25. YCTaHOBUTe COOTBETCTBME  Mexay (M3NYECKMMM  BeIUYMHaAMK U

eiMHULUAMW, B KOTOPbIX OHU U3MEPSAIOTCH.

®Pur3nyecKre BENUNHBI EAnHMLbI n3MepeHus
(PM3NYECKMX BESIUYMH

A) ycKopeHue 1)B

B) nmnynsc Tena 2) Bt

B) MoLHOCTb 3)H

M) cuna 4) kr-m/c

[) Hanps>keHue 5) m/c2

E) MarHUTHbI NOTOK 6)B6

K KaXgoli nosvumu nepeBoro cTonbua noadepute COOTBETCTBYIOLLYHO
MO3VLMIO  BTOPOrO W 3anumMTe B Tabnuuy Bbl6paHHble LWUdPbl  NoA
COOTBETCTBYHOLLMMUN ByKBaMU.

A b B E i} E

3afaHve Ne 2. OTBeTUTb Ha BOMpochkl. [MpaBUIbLHO BbIMNOMHEHHOE 3afaHune
oueHunBaetcs B 10 6annos.
[MepeyeHb BOMPOCOB:
1. OnuwmnTe onbITbl Pe3epdopaa no UccnefoBaHnio CTPOEHNS aToma.
2. B yem cyTb nnaHeTapHOW Mogenn atoma?
3. CthopmynupyinTe TpU 3aKoHa AMHAMWMKKM (3aKOHbI HbHOTOHA) M npuvBeauTe
NpUMepbl UX NPUMEHEHNS.
4. YTO TaKoe 3/1eKTPMUYECKINIA TOK?
5. OT yero 3aBMCUT CONPOTUB/IEHNE NPOBOAHNKA?
6. UTo Takoe pa3HOCTb NOTEHLMANOB (HanpsXkeHune)?
7. CthopmynupyiTe 3akoH Oma 4715 yyacTKa Lenu 1 4ns NoaHOW Lenu.
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8. 3anuwmnTe  3aKOHbl  MOCTOAHHOrO  TOKa  Ana  napainefnbHoro  wu
nocnefoBaTe/lbHOro COeAUHEHMA NPOBOAHNKOB.

9. OnuwwmMTe NPUHUMN LENCTBUSA 1 YCTPONCTBO TpaHchopmMaTopa.

10.  [And yero npegHasHaveH TpaHcgopmartop?

11. Kak TpaHctopmaTop 0603Ha4aeTcs Ha cxemax?

12, Kak paccuntatb KO3ahgmLmMeHT TpaHchopmaummn?

13.  UTO Takoe 3neKTpoMarH1UTHasa BosHa?

14.  Tpn Kaknx ycnoBusAX BO3HUKAET 3/IEKTPOMArH1UTHas BOHa?

15.  [Mepeyncnnte CBONCTBA 3MIEKTPOMArHUTHbLIX BOJH.

16.  Kak paccuntatb AJIMHY 1 Nepuog 31eKTPOMarHUTHON BOMHbI?

17.  OnuwnTe NPUHUUNLI PaANOCBA3K: MOAYNAUNA U AeTEKTUPOBaHKE.

18.  I';4e npuMeHATCA 3N1eKTPOMarHUTHbIE BOJHbLI?

19. U710 Takoe fBNEHNe 3N1eKTPOMarHUTHOW MHAYKUUN?

20.  Kak 310 sB/ieHMe 6bINo OTKPbLITO?

21.  CdopmynupyiTe 3aKOH 3/1eKTPOMarHUTHOW UHAYKLUN.

22. Onuwm1Te Npasuio JleHua.

23. e npumeHsieTcs SBNeHNE 3N1eKTPOMArHUTHOW MHAYKUUN?

24.  3anvwunTe ypaBHeHWe MeHeneesa-KnanenpoHa.

25. YeMmy paBHa YHMBepca/ibHasA rasosas NoCToAHHaA?

26.  OnuwwuTe TpU nsonpoulecca: N30TePMUYECKMIA, N306aPHbINA, N30XOPHBIIA.

27.  ChopmynunpyinTe rasoBble 3aKoHbl boina-MapuoTTa, I"eit-Jltoccaka, LLapns.
28.  OnuLmMTe 3TN 3aKOHbI C MOMOLLbIO TPaUKOB.

29.  OnuLMTe YCTPOMCTBO KOHAEHcaTopa?

30. [Anda yero npefHasHayeHbl KOHAEHCATOPbLI?

31. Kak 0603Ha4aeTCcs KOHAEHCATop Ha cxemax?

32.  YT0 Takoe eMKOCTb KOHAeHcaTopa?

33. B KaKnx efMHuMLax n3mMepsaeTca eMKOCTb KoOHAeHcaTopa?

34. Kakue Buabl KOHZEHCATOPOB Bbl 3HaeTE?

35 Kak paccumTtaTb O0OLLYHO EeMKOCTb TPex KOHAEHCATOpoB COeAMHEHHbIX
napannenbHo?

36. Kak paccumTtaTb O0OLLYHO EMKOCTb TPeX KOHAEHCATOPOB COeAMHEHHbIX
nocnefoBarte/ibHO?

37. U0 Takoe sBneHne oTtoadgekra?

38.  Kakue Bufbl (h0TO3(h(heKTa Bbl 3HAETE?

39.  OnumTe onbITbl MO UCCNEL0BAHUIO ABNIEHNS (POTO3MEKTA?

40.  Cdopmynupyinte 3akoHbl CTOeTOBa NO BHELUHEMY (hOTO3((eKTY.

41. 3anuwmTe YypaBHeHWe OWHWTENMHA AN QOTo3(hekTa, B 4YeM €ro
(hM3NYECKNA CMbICN?

42.  YT0 TaKoe MarHMTHoe none?
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43. Kakumu cBoricTBaMy 06/1aaeT MarHUTHOe rnone?
44, Y10 TaKoe MarHuTHaa UHAyKuma?
45. B yeM n3MepsaeTca MarHuTHaa UHAyKUma?
46. CdopmynupyiiTe 3aKoH Amnepa.
47.  Kak Hartu cuny JlopeHua?
48.  YTO0 TaKoe 3/1eKTpnUYeckoe none?
49. Kakumu cBocTBamMu 06n1afaeT anekTpuyeckoe none?
50. UTO Takoe Hanps»KeHHOCTb 3/IEKTPUYECKOro nona?
51. YT0 Takoe noTeHUMan 3NEKTPNYECKOro nona?
52. B Kakmx egMHMUAX  WU3MEPAETCA  HampsXeHHOCTb U MOTeHuman
3NeKTPUYECKoro nona?
53.  3anuwute  opmyny  CBA3LIBAIOLLYK  HANPsSXKeHHOCTb W PasHOCTb
MOTEeHLNasOB.
54. OnuwmTe NpoLecc AeneHns Taxkenblx agep (Ha npumepe L 5).
55.  YTo Takoe uenHada afepHasa peakuna?
56. [lepeuncnuTte OCHOBHbIE COCTaBNANOLLME ALEPHOI0 peakTopa 1 OnuLInTe KX
Ha3HayeHwue.
57.  Kakue peakLuMu HasbIBalOTCA TEPMOALEPHLIMUN?
58.  Tpwn Kaknx ycnoBmsax OCyLLECTBNAETCA TepMOALepPHasa peakLma?
59. TlpuBeanTe nNpUYMeEpP OCYLLECTB/IEHUA  HEynpaB/seMOn TepMOSLepPHOM
peakumu.
60. B uyeMm npobnema co3gaHna ynpasiseMoil TepMOsSAePHOM peakummn?
61. OnuwmTe NPUHLMN AEACTBMSA U YCTPOMUCTBO TpaHCcgopmaTopa.
62. [lns yero npefHasHayeH TpaHcdopmaTop?
63. Kak TpaHctopmatop 0603Ha4aeTcs Ha cxemax?
64. Kak paccuntarb Ko3appuumneHT TpaHchopmaumm?
3afaHue Ne 3. PewwunTb 3agady. NpaBnibHO BbINOHEHHOE 3aAaHNe
oueHunsaetcs B 10 6annos.
[MprMepHbIe 3a8aHNA:
1 Bblumcnntb  06WYHO  EMKOCTb  Lenu,
N300paKEHHYIO Ha pucyHke, ecin Ci = 5 nod,
& c2 C?=3n®d,C3=2nP, Cs=3nP

c3
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2. KakoBa MOLLHOCTb TOKa B KaXKAOM M3 pe3ncTopoB? COMpoTUB/EHME KaXAOro
pesucTopa 5 Om, K Lenn npunoXeHo Hanps>keHue 40 B.

3. Uemy paBHO 06Llee COMPOTMB/EHNE YYacTKa, N300PaXKEHHOr0 Ha PUCYHKE,
ecimMRL1=100M, R2=60M, R3=50MunR4 =15 Om?

4. OnpegennTb MarHUTHbIA MOTOK, MPOHWU3bIBAIOWMIA MIOCKYO MPAMOYIO/bHYHO
niowasaky co ctopoHamu 25 1 60 cM, ecnivm MarHuTHaa MHAYKUUA BO BCEX TOYKAX
nnowaakn pasHa 1,5 Tn, a BEKTOP MarHUTHON MHAYKLMX 06pa3yeT C HOPMa/ibio K
aTOM nnoLlaake yron 45°.

5. Mnowafb KaxXXaoi niacTMHbI NIOCKOro KoHAeHcaTopa paBHa 520 cm2 Ha kakom
paccTosHUM ApYyr OT Apyra Hafo pPacrnonoXWTb MAacTMHblI B BO34YyXe, YTOObI
eMKOCTb KOHAeHcaTopa 6blna paBHa 46 nd?

6. HainTn cuny Toka B CTa/lbHOM NpoBoAHMKe (p = 12 «10”80M- M) aivHor 10 m

N CeYeHneM 2 MM2, Ha KOTOPbI NogaHo HanpshkeHve 12 MB?

7.B uenb nepemeHHOro Toka C u4actotoM 400 Ty BKIHOYEHA KaTyllKa
MHAYKTUBHOCTBLIO 0,1 H. KoHAeHcaTop, Kako eMKOCTW Hafo BK/IHOUUTL B LMD,
4TOObI OCYLLLECTBU/ICA PE30HAHC?

8. [lpoccenb, akTUBHOE COMPOTUBAEHUe KoToporo 12 Om, a MHAYKTMBHOCTL 0,1
H, BKNWOYEH nop HanpsxeHue 100 B npu 4vactote Toka 50 'u. Onpepenntb
NHOYKTUBHOE COMPOTUB/IEHME, MOMHOE COMPOTUBNIEHME LIENU, CUY TOKA B LIEMNMN.

9. KonebaTenibHbIA KOHTYP W3/y4aeT B BO34yXe 3/IEKTPOMArHWTHbIE BOJIHbI
anvHoin 300 M. OnpeaennTb MHAYKTUBHOCTb KO/ebaTeNlbHOro KOHTYpa, eCnv ero
3NEKTPOEMKOCTb paBHa 5 MK®.

10. Kakylo MaKCUMa/IbHYH) KWUHETUYECKYK 3HEPruio  UMerT 3/1EKTPOHbI,
BblpBaHHble M3 oOKcupa 6Gapusa, npu obnyveHUM cBeToM ¢ yactoTton 105 y?
PaboTa BbIX04a 3/IEKTPOHOB OKcuaa b6apusa paBHa 0,16-10~B k.
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