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1. OBLLAA XAPAKTEPUCTUKA PABOYEN MPOMrPAMMBI
YYEBHOI O NMPEAMETA

1.1. Mecto y4yebHOro npegMeTa B  CTPYKTYpe  OCHOBHOW
npodgeccMoHasibHOM 06pa3oBaTe/IbHOM NPOorpamMmbl

YuebHblli  npeameT  «dDu3nKa»  ABMSETCS  0053aTeNbHOM  YacCTbio
06Leobpa3oBaTe/ibHOW NOAroTOBKM OCHOBHOW npodeccroHanbHOM
06pa3oBaTe/ibHOM MporpamMmMbl - NPOrpaMMbl MOAFOTOBKM KBaIM(ULMPOBAHHbIX
paboumnx n cnyxawmx no npogeccmmn 15.01.05 Ceapwuk (Py4HOW U 4aCTUYHO
MeXaHW3MPOBaHHOW CBapKK (HannaBKu).

1.2. Llenim v nnaHupyemble pe3y/ibTaTbl 0CBOEHUA y4ebHOIro npeameTta

1.2.1 Llenn ocBoeHUs y4ebHOro npeameTta

CopepxaHve nporpamMmbl y4ebHOro npegmeTta «®Pusmka» Harpas/fieHO Ha
[NOCTUXKEHWNE CNefyLNX Lenei:

- (hopMMpoBaHMe uMHTEpeca U CTPEM/IEHUSI 0OYYalLMXCA K Hay4yHOMY
M3YYeHUD NPUPOAbl, PasBUTME WX  WUHTENNEeKTYalbHbIX U TBOPYECKUX
cnocobHocTew;

- pa3BuTME NPEeACTaB/IEHNIA O HAYYHOM MeTOo/e MOo3HaHWA U hopMUpPOBaHME
nccnenoBaTeNIbCKOro OTHOLLEHNS K OKPY>KatoLLUM AB/IEHNAM,

- (bopmMmMpoBaHME HAYy4YHOr0 MWPOBO33PEHUA KaK pe3ynbTaTa WU3ydeHus
OCHOB CTPOEHUst MaTepUn 1 yHAaMeHTa/IbHbIX 3aKOHOB (PU3UKMK;

- (hopMupoBaHME YMEHWUA OOBACHATb SABMEHUS C  MCMNOJIb30BAHWEM
(hM3NYECKMX 3HAHWNIA N HAaY4YHbIX A0Ka3aTe/bCTB;

- (hopMMpoBaHMe NPEACTaB/EHNIA O PONN (DM3MKWU AN PasBUTUA APYrux
€CTECTBEHHbIX HayK, TEXHUKN 1 TEXHOJIOT WA,



1.2.2 TnaHnpyemble pe3y/ibTaTbl OCBOEHUS y4ebHOro npeameTta
Oco60e 3HaveHMe Y4eOHbIn NpeaMeT UMeEeT NPy HOPMUPOBAHUM N PA3BUTUKN 0OLLMX 1N NPOdECCUOHaNbHBIX KOMMNETEHLINN,
a TaKXKe COOTBETCTBYHOLUMX UM pe3y/bTaTtam 06yyeHus cornacHo @roC COO.

MnaHupyemble pe3ynbTaTbl 06yYeHUn

KomneteHunu (OK, MK)

OK 0L Bbi6mpaTh
Cnocobbl peLleHns 3agad
NPoeccMoHabHOM
[esTeNbHOCTM

NPUMEHUTENIbHO K

pasnnMyHbIM KOHTEKCTaM

Obuwune
NIP14 - o0cO03HaHWe /MYHOrO BKnaja B
MOCTPOEHME YCTONUMBOro 6yayLero,
NIP23 - TrOTOBHOCTbL K TPyAy, OCO3HaHue
LIeHHOCTW MacTepcTBa, TPYLO/H06ue,

neP24 - rOTOBHOCTb K aKTUBHOWA
LeATeNbHOCTM TEXHOMOMMYECKOM 7
COUManbHOM HanpaBNeHHOCTN, CrOCOOHOCTb
WNHULMMPOBATD, nnaHMpoBaTb 7
CaMOCTOSATENIbHO BbINOMHATH TaKyo
[eATENbHOCTb,

NIP25 - wunHTepeCc K pas3MyHbIM Ccepam

NPO(ECCUOHA/ILHON  AeATENbHOCTU, YMEHME
CoBepLUaTb OCO3HaHHbIA BblIGOp  GyAayLLEN
npodeccun 1 peann3oBbiBaTb COBCTBEHHbIE
YKVM3HEHHbIE NNaHbl,

NIP26 - roTOBHOCTb ¥ CMOCOBGHOCTL K
obpa3oBaHMO 1M caMoobpa3oBaHMO  Ha
MPOTSHKEHNMN BCEV XKU3HW,

NIP34 - o0CO3HaHME LEHHOCTU Hay4HOW
NeATeNbHOCTM, TOTOBHOCTb  OCYLLUECTBMSATH
NPOEKTHYHO 7 1CCneaoBaTeNbCKYHO

AesTeNbHOCTb MHAMBWAYaNbHO U B rpynne,

OuncunnnuHapHble

MP61 - copMMPOBAHHOCTb NPEACTaB/EHUIA O PO U MECTE (PU3UKK U
aCTPOHOMMM B COBPEMEHHOW  HAy4yHOW  KapTMHe  Mupa, O
CUCTEMOOOpPA3yHOLLE ponn (U3MKM B PasBUTUM ECTECTBEHHbIX Hayk,
TEXHUKA W COBPEMEHHbIX TEXHOMOrM, O BKMage POCCUACKUX U
3apy6eXKHbIX  YYEHbIX-(PU3MKOB B  pasBUTME  HAyKW;  MOHMMaHue
(hM3NYECKOW CYLLHOCTM HabMoAaeMbIX ABIEHUIA MUKPOMMPA, MaKpoMmpa 1
meramvpa; NoHUMaHwWe PO acTPOHOMUM B MPaKTUYECKOW [eATeNbHOCTM
yesioBeKa U JasbHeliemM Hay4YHO-TEXHUYECKOM pas3BuUTUX, ponn (OU3VKK B
(hopMMpoBaHMM Kpyrosopa U (OYHKLMOHASIbHOW TPaMOTHOCTU YesioBeka
[N1A peLleHns NpakTUyYecKux 3ajay;

MP62 - cthopMMPOBAHHOCTb YMEHWIA pacro3HaBaTb PU3NYECKMe ABNEHUS
(Mpovecchbl) 1 06BACHATL UX Ha OCHOBE M3Y4YEHHbIX 3aKOHOB: PaBHOMEPHOE
1 PaBHOYCKOPEHHOE MPAMOJIMHENHOE [BMXXEHWe, CBOOOAHOE NnafeHue Ter,
OBWKEHME MO OKPY)XXHOCTW,  WHepums,  B3aMMOAENCTBME  Ten,
KonebaTenbHOE [BVM)KEHME, Pe30HaHC, BOMIHOBOE [BWXKEHMWE; Auddy3uns,
OPOYHOBCKOE [BMXXEHWE, CTPOEHWNE XMAKOCTEN U TBEPAbIX TeN, U3MeHeHWe
obvema Te/nl Mpu  HarpeBaHuMM (OXN&XAEHWK), TEnJoBOe pPaBHOBECKE,
ncrnapeHne, KOHAeHcauusa, MnaBfieHWe, KPUCTAIN3ALUMSA,  KUMEHUE,
B/IKHOCTb BO3[yXa, CBS3b CPEeAHEe KMHETUYECKOW 3Heprum TemnjoBoro
[BWKEHUS MONeKyN ¢ abCOMOTHOM TeMMepaTypoid, NOBbILEHWE AaBNeHNA
rasa npw ero HarpeBaHumM B 3aKPbITOM COCYfe, CBA3b MeXy napamerpamu
COCTOSIHMSI rasa B M30Mpoueccax; 3MeKTpu3aumst Ten, B3aMMOLEencTBue



MP1 - camocToaTenbHO (opMynmMpoBatb Wt
aKTyanM3vpoBsaTtb npobnemy, paccMaTpusaTtb
ee BCeCTOPOHHE,

MP2 -  ycTaHaB/MBaTb  CYLLECTBEHHbIN
Mpu3HaK WM OCHOBaHUA [/ CPaBHeHWs,
KnaccumKkauum 1 06006LLeHNS,

MP3 - onpegenatb Lenu [esTeslbHOCTH,
3a[1aBaTb  MapameTpbl U KpUTepum  UX
LOCTUXKEHNS,

MP4 -  BbISIBNATb  3aKOHOMEPHOCTU U
npoT1BOpeYmns B paccMaTpuBaembIx
ABNEHNAX,

MP6 - pasBuBaTb KpeaTMBHOE MbILL/IEHWE

MpY PeLLeHn XU3HEHHBIX NPOo6/eM,
MP10 - dopmupoBaHMe Hay4yHOro Tuna
MbILLIEHNS, BnafeHue Hay4HoiA
TEPMUHONOIMENR, KNOYEBbIMU MOHATUAMMU 1
mMeToZamu,
MP12 - BbIABNATL MPUUYNHHO-CNEACTBEHHbIE
CBA3M N aKTya/m3mpoBaTb 3afady, BblABUraTb
TMNoTe3y ee peLleHns, Haxo4uUTb apryMeHTbI
09 [OKa3aTe/lbCTBa CBOWX YTBEPXKAEHWN,
3a/laBaTb NapamMeTpbl U KpUTEPUU peLLeHNS,
MP13 - aHanu3mpoBaTtb NOJyyYeHHble B X04e
peLleHna 3ajayn  pesynbTaTbl, KPUTUYECKK
OLleHMBaTb nx [LOCTOBEPHOCTb,
NMPOrHo3nMpoBaTb  U3MEeHeHWe B HOBbIX
yCnoBusXx,
MP15 - paspabatbiBaTb MaH peLLeHuns
6

3apafoB, HarpeeaHWe MPOBOAHMKA C TOKOM, B3aUMOAENCTBME MarHUTOB,
3NEeKTPOMAarHMTHast MHAYKUWSA, LeCTBME MarHUTHOrO Mosist Ha MPOBOAHMK
C TOKOM W [ABVXKYLUMIACS 3apsf, 3/1eKTPOMarHUTHble KonebaHus 1 BOJHbI,
NPSIMO/IMHEHOE  PacrnpoCTpPaHEHNE CBETa, OTPaKeHWe, MPeIOM/IEHNE,
NHTEpMepeHUMs, AndpakumMs M nonspusaumsi CBeTa, AMUCNEPCUS CBETa;
(hOTO3NEKTPUYUECKMIA  3(DheKT, CBETOBOE [aB/ieHMe, BO3HWKHOBEHWE
NMHENYaTOro CnekTpa atoma BOAOPOAa, eCTECTBEHHAs WM MCKYCCTBEHHas
pPaano0aKTUBHOCTb;

MP63 - BnafeHWe OCHOBOMOMAraKWMMA  (UNYECKUMU MOHATUSAMU 1
Be/IMUMHAMU, XapaKTepusyroLWmMmn (Pr3nyeckme npoLecchl (CBA3aHHbIMU C
MEXaHWUYECKUM [BVDKEHWEM, B3aMMOAENCTBMEM Tefl, MeXaHW4YeCKUMM
KonebaHMAMKU 1 BOMHaMK; aTOMHO-MONEKYNAPHbIM CTPOEHWEM BELLECTBa,
TENMoBbIMU  MpoLeccaMu;  3NeKTPUYECKUM W MAarHUTHbIM  MOMAMU,
3/IEKTPUYECKUM TOKOM, 3/1eKTPOMarHUTHbIMU KO/MebaHusaMN 1 BONHAMU,
OMTUYECKMMMN SIBNEHWUAMWN; KBAHTOBLIMU SIBNEHWUAMM, CTPOEHVWEM aToMa U
aTOMHOro 5i4pa, PaAuoaKTMBHOCTbIO); BMafeHWe OCHOBOMOMAraroLLMMm
aCTPOHOMUYECKUMU  MOHATUAMKM,  MO3BONAIOLWMMW  XapaKTepu3oBaTb
npoLeccbl, MPoUCXofALiMe Ha 3Be3fdax, B 3Be3[HbIX CuUCTemax, B
MEeXrasakTU4eckon cpefie; ABWKEeHNe HebGeCHbIX Tes, 3BOMIOLUMIO 3Be3f U
BceneHHon;

MP64 - BnageHVe 3aKOHOMEPHOCTAMM, 3aKOHaMu U Teopusmy (3aKoH
BceMupHoro TaroteHus, |, Il u 11l 3aKoHblI HbIOTOHA, 3aKOH COXpaHeHUs
MEXaHWYeCKOW 3Hepruu, 3aKOH COXPaHeHWUs UMMynbCa, MPUHLMN

Cynepnosuuun Cua, MPUHLMN PaBHOMPABHOCTA WMHePLUMa/IbHbIX CUCTEM
OTCYETa; MONEKYNAPHO-KMHETUYECKYIO TEOpUIO CTPOEHUS BELLECTBa,
rasoBble 3akKOHbl, MEPBblA 3aKOH TEPMOAMHAMUKM; 3aKOH COXPaHEHWS
3NMEKTPUYECKOro 3apsda, 3akoH KynoHa, 3akoH Oma Ana yyacTka uenu,
3akoH Oma Ans NOJHOM 3NIeKTPUYECKOW Lenn, 3akoH [pkoyns - JleHua,
3aKOH 3/1eKTPOMarHUTHOW MHAYKLMW, 3aKOH COXPaHEHWsi 3HEPruu, 3aKOoH



npo6semMbl C Yy4eTOM aHaiM3a UMEHLLMXCA
MaTeprasibHbIX 1 HemaTepuasibHbIX PECYpCOB,
MP16 - ocywecTBnATbL Le/feHanpas/ieHHbIi
MOMCK MepeHoca CPeAacTB M CNocobos
[eCTBUA B NPOMECCUOHANTBHYHO Cpeay,

MP17 - ymeTb NepeHOCUTb 3HaHuA B
no3HaBaTe/lbHY0 U NPaKTUYecKyro 06/1acTu
XU3HeLeATeIbHOCTH,

MP39 - camocToATE/NIbHO COCTaBNATL MNJiaH
peLleHns NpobsiemMbl C YY4eTOM WMEIOLLMXCA

PECYpPCOB, COOGCTBEHHbLIX BO3MOXHOCTER W
npeanoYTeHU,

MP42 - pgenaTb  OCO3HaHHbIA  BbIOGOP,
aprymMeHTMpoBaTh ero, bpatb

OTBETCTBEHHOCTb 3a PeLUeHme,
MP46 - BnageTb HaBblKamy MO3HaBaTENNbHON
peeKCU Kak OCO3HaHUA COBepLUaeMbIX
[EeVCTBUA M MbICUTENbHBIX MPOLECCOB, UX
pe3ynbTaToB 1 OCHOBaHWN

NPAMOJSIMHENHOIO PacnpocTpaHeHus CBETA, 3aKOH OTPaXKEHWS CBETA, 3aKOH
MpesioM/IEHNs CBETA; 3aKOH COXPaHEeHUs 3HEpPruu, 3aKOH COXpaHeHus
MMMNYNbCa, 3aKOH COXPaHeHMs 3MIEKTPUYECKOr0 3apsa, 3aKOH COXpaHeHus
MaccoBOro uwucna, noctynartbl bopa, 3aKOH pajMoakTUBHOrO pacnaja);
YBEPEHHOe MCMOo/Ib30BaHNe 3aKOHOB WM 3aKOHOMEPHOCTEW Npu aHamse
(hM3nYEeCKNX ABNEHWIA U NPOLLECCOB;

MP67 - c(HopMMPOBAHHOCTb YMEHUSA pellaTb pacyeTHble 33a4ayn C SBHO
3aflaHHOM  (hM3NYECKOM MOJENbi, UCMONMb3ys (OU3NYECKME 3aKOHbl U
NPUHUMMBI;, Ha OCHOBE aHa/iM3a YC/oBuS 3afadu BblOupaTb (HU3NYECKYHD
MOJefib, BblAenaTb PU3nYeckme BeMUnHbI U (POPMY/ibl, HE0OXOAMMbIE AN
ee peLLeHuns, NPOBOAUTL pacyeTbl U OLEHMBATb PeaslbHOCTb MOyYeHHOro
3HA4YeHUA  (PM3NYECKOW Be/IMYMHbLI, pelaTb KayeCTBEHHble  3afauu,
BbICTpamMBass JIOTMYECKM HEMPOTUBOPEUMBYIO LEMOYKY PacCyX[eHuin ¢
OrMOpPOM Ha M3yYeHHble 3aKOHbI, 3aKOHOMEPHOCTU U (IU3NYECKIME ABNEHUS;
MP68 - chopMMPOBAHHOCTL YMEHUA MPUMEHSATL NOJTYYEHHbIE 3HAHMSA O
006BbACHEHWSA YCOBUIA NMPOTEKaHUS PU3NYECKMX ABIEHNIA B MPUPOLE U AN
MPUHATUA  NPAKTUYECKUX PEeLUeHNA B MOBCEAHEBHON XXWU3HW [N
obecrieyeHns 6e30MacHOCTV Npu obpalleHnn ¢ 6bITOBLIMU Npubopamn U
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHMS 340P0BbS U COOMOAEHNS HOPM
3KONOrMYeCKOro MoBefeHVs B OKpyXatowled  cpefe;  NMOHMMaHue
HeoOX0AMMOCTN MPUMEHEHUS LOCTVKEHWUIA (PU3NKM U TEXHOMOTUIA NS
paunoHasIbHOro NPUPOLONO/b30BaHNS;

MPyl - cdopMMpOBaHHOCTb MOHUMaHWS POSIN (IU3NKWU B 3KOHOMUYECKOM,

TEXHONOrMYECKOW, COUMaIbHOW W 3TUYECKOW Cdiepax [AedTeNlbHOCTU
YenoBeKa; Posin U MecTa (M3NKM B COBPEMEHHON Hay4HOWN KapTuHe MUpa;
pONM  acCTPOHOMWM B MPaKTUYECKOW  [eATE/IbHOCTM  YesioBeka U
JabHeNLeM Hay4HO-TEXHUYECKOM pasBUTUK,;

MPy2 - chopMMPOBAHHOCTb  CUCTEMbl  3HaHWM O  (DU3NYECKMX
3aKOHOMEPHOCTSAX, 3aKOHaX, Teopusax, [AeWCTBYIOWMX Ha  YPOBHAX



MUKPOMMPa, Makpommpa W Meramupa, nNpeacTaBNeHUA O BCEOOLLEM
XapakTepe Qu3nYeCcKMX 3aKOHOB; NPeACTaBNeHNA O CTPYKTYpe NoCTPOeHUs
(h131YeCKOn Teopun, YTO MO3BOIMT OCO3HATb POSb (PYHAAMEHTA/IbHbLIX
3aKOHOB W MPUHLMNOB B COBPEMEHHbIX MpPeACTaB/eHNAX O NPUpPOosE,
MOHATb TPaHMLbl MPUMEHVMOCTU TEOPUI, BO3MOXHOCTM WX MPUMEHEHUS
[)191 OMMCaHNs eCTeCTBEHHOHAYUHbIX AB/IEHWIA 1 NPOLLECCOB;

MPy3 - copmMrpoBaHHOCTb YMEHWUA pasnnyaTb YCM0BUA NMPUMEHUMOCTYU
mogesneit (PU3NYECKNX Ten 1 NPOLLECCOB (ABMEHWI): NHepUMaibHas cUcTeMa
OTCYeTa, MaTepuasibHasi TOYKa, PaBHOYCKOPEHHOe [BWXXEHWE, CBOOOAHOE
nageHne, abCcoMTHO Yynpyrasa fedopmauums, abcontoTHO Yynpyroe w
abCoOMOTHO Heynpyroe CTOMIKHOBEHMS, MOAENein rasa, >XWUAKOCTU U
TBEpPAOro (KpUCTa/IIMYECKOr0) Tena, WAaeanbHOro rasa, TOYeUHbIA 3apsag,
O[lHOPOJHOE 3MeKTpMUYecKoe Mone, OLHOPOLHOe MarHWTHOe Mone,
rapMoOHMYecKMe KonebaHus, MaTeMaTUYeCKUn MasTHUK, WAeabHbI
NPY>XUHHbIN MasTHUK, rapMoHuYeckue BOJIHb, naeanbHbI
KonebaTtenbHbIi KOHTYP, TOHKas fIMH3a; MOAEeNel atoma, aTOMHOro sgpa u
KBaHTOBOW MOJE/NN CBETQ;

MPy4 - chopMMPOBAHHOCTb YMEHUSt OOBACHATb 0COBEHHOCTU NPOTEKAHUS
(hM3NYECKMX SABNEHWUIA: MeXaHWYeCKOe [BWKEHWE, TeMnjoBoe [ABMXXeHMWe
4yacTWL, BellecTBa, TennoBOe paBHOBecMe, OPOYHOBCKOE [ABWKEHME,
anddysna, ucnapeHne, KUMEHME W KOHAEHcauus, MiaBleHve U
KpUCTaIM3aumsa, Hanpas/fieHHOCTb Tensonepefayun, 3neKTpusauum Ten,
3KBUMOTEHUMA/IBHOCTM  MOBEPXHOCTM  3apPSXKEHHOr0  MPOBOAHWUKA,
3/1eKTPOMarHUTHOM NHAYKUWK, CaMOUHAYKLMN, 3aBUCKMOCTM
COMPOTUBNEHNA MONYNPOBOAHNKOB "p-" M "n-TMMNOB" OT Temnepartypbl,
pe3oHaHca, WHTepdepeHunn BOSH, AUdpakuumM, AUCNepcun, MosIHOro
BHYTPEHHErO0  OTPaXEHWs,  (POTOIMMEKT,  (DM3NYECKMe  MPUHLMIbI
CMEKTPanbHOro aHanm3a v paboTbl nasepa, “"anbga-" n "6eta-" pacnafpl
A0ep, ramma-usnyyeHuve agep;



MPy5 - cHopMMPOBaMHOCTb YMEHUI MPUMEHSATb 3aKOHbI KNacCUYECKON
MEeXaHWKM, MOMEKYNISPHON (PU3MKN N TEPMOAMHAMUKM, 3NEKTPOANHAMUKN,
KBaHTOBOM (WM3VMKM A1 aHasm3a U OOBbACHEHWUS ABMEHWA MUKPOMMPA,
MakpoMupa W Merammpa, pasnmyatb ycnoBus  (rpaHuubl, 06nactu)
NPUMEHNMOCTU  (PU3NYECKMX 3aKOHOB, MOHMMAaTb BCEOOLLMIA XapakTep
(hyHAaMeHTa/IbHbIX 3aKOHOB (3aKOH COXPaHEHUS MeXaHU4YeCKOWN 3Heprum,
3aKOH COXpaHeHusi UMMYybCa, 3aKOH BCEMWPHOrO TArOTEHWS, MEPBbIN
3aKOH TEPMOAMHAMUKM, 3aKOH COXPaHeHWs 3MIEKTPUYECKOro 3apsja, 3aKOoH
COXPaHeHWst 3HEPruM) W OrpaHUYEHHOCTb WCMOMb30BaHUS  YaCTHbIX
3aKOHOB; aHaM3MpoBaTb (YM3NYECKME MPOLECCHI, UCMOMb3YyS OCHOBHbIE
MOJIOXKeHUs, 3aKOHbI " 3aKOHOMEPHOCTH: OTHOCUTE/IbHOCTb
MEXaHUYeCKoro ABvKeHusi, (OpMy/bl KUHEMATUKN PaBHOYCKOPEHHOrO
[BWKeHWs1, npeobpa3oBaHus Manunes 4ns CKOPOCTU U NepemeLLeHuns, Tpu
3aKOoHa HblOTOHa, NPUHLUMN OTHOCMTENBHOCTU ["annnes, 3aKoH BCEMUPHOTO
TATOTEHWS, 3aKOHbl COXPAHEHUA WMMNy/NbCa WM MeXaHU4YeCKOW 3JHepruu,
CBA3b PaboTbl CWUMbI C WU3MEHEHWEM MeXaHWYeCKOW 3Hepruu, ycnosus
paBHOBECMSI TBEPAOro TeNa; CBSA3b [aBfEHUA NAea/IbHOrO rasa co cpefHei
KMHETUYECKOW 3Hepruert TenaoBOrO [ABMXKEHWA W KOHUEHTpauuein ero
MOJSIEKY/l, CBA3b TemnepaTypbl BellecTBa CO CPeAHen KMHEeTUYeCKOWn
3Hepruen ero 4acTul, CBA3b AaBMEHUS UAea/IbHOrO rasa ¢ KOHUeHTpauuei
MOSIeKyNn W ero TemnepaTypoi, ypaBHeHMe MeHjeneeBa-KnanenpoHa,
nepBbliA 3aKOH TEPMOAMHAMUKM, 3aKOH COXPaHeHUsi 3HEePrun B TEM/0BbIX
npoLieccax; 3aKOH COXpaHeHWs 3MIeKTPUYECKOro 3apsga, 3akoH KyroHa,
NOTEHUMNAIBHOCTb  3/IEKTPOCTATUYECKOTO MONSA, MPUHLMN CYnepnosunLmmn
3NEeKTPUYECKUX NOMeR, 3akoHa KynoHa; 3akoHbl OMa /19 yyacTKa Lenu u
09 3aMKHYTOW  3/IEKTPUYECKON Lenu, 3akoH [hkoyna-JleHua, 3akoH
3N1EeKTPOMarHUTHOM MHAYKUMK, NpaBuno JleHua, NocTynatbl cneymasnbHoM
TEOpPUM OTHOCUTENIbHOCTU JWHLUTEHA, YpaBHEHMe JWHLWTEWHA [Ans
(hoToappekTa, nepsbli M BTOPOM  nocTynatbl bBopa, NpUHLMN



HeonpefeneHHOCTU [eil3eHOepra, 3aKOH COXpaHeHUs 3apsfda, MaccoBOrO
ymcna v S3HepPrumn B AAepHbIX peakuuax, 3aKOH pafnmoakT1BHONO pacnajg;
MPy7 - chopMUPOBAHHOCTb YMEHWUI UCCNefoBaTb M aHaIM3MpoBaTb
pasHoo6pasHble (PU3MYECKMe ABNEHUS U CBOWCTBa OOBLEKTOB, MPOBOAUTH
CaMOoCTOATE/IbHbIE UCCEA0BaHNA B peasibHbIX M N1ab0paToOpHbIX YCNOBUSX,
ynTaTb W aHaIM3MPOBaTb XapaKTePUCTUKM NPUOOPOB W YCTPOICTB,
06BACHATL MPUHLMMBI MX PaboTsl;

MPy8 - cthopMMPOBAHHOCTb MpPeACTaB/eHUn O MeTofax MosyyYeHus
Hay4HbIX aCTPOHOMUYECKMNX 3HaHWI; BfafieHve YMEHUAMU
CamMoCTOATE/IbHO  (POPMYNMPOBaTL  Lenb  UccnefoBaHus  (NMPOEKTa),
BblABWraTb rMNOTE3bl HA OCHOBE 3HAHUSI OCHOBOMOMAratoLWmMX PU3NYECKNX
3aKOHOMEpPHOCTE W 3aKOHOB, MPOBEPATb WX  3KCMEPUMEHTA/IbHbIMU
CpefACTBaMM; MNaHMPOBaTb W MPOBOAMTL (IM3UYECKME 3KCMEPUMEHTDI,
onucblBaTb W aHaM3MPOBaTb  MOMYYEHHYKD  MPU  BbIMOIHEHUN
3KCNnepuvMeHTa MHGopmauunio, onpefenaTb [OCTOBEPHOCTb MOJSTyYEHHOro
pesynbTara,;

MPy9 - chopMMPOBAHHOCTb YMEHUA peLuaTb pacyeTHble 3afayn C SBHO
3a[1aHHON W HeABHO 3afaHHOW (U3MYECKOW MOAENbI: Ha OCHOBaHWUU
aHanMsa ycnosua  BbIOMpaTb  U3NYECKMe  MOAenu,  OTBevaroLue
TpeboBaHWAM 3afa4n, NPUMEHSATb (POPMY/Ibl, 3aKOHbI, 3aKOHOMEPHOCTN ©
noctynatbl (QU3NYECKMX TEOPUIn MpU MCMNOMb30BaHUN MaTeMaTUYecKmnx
MeTOZ0B peLleHus 3a4ad, NMPOBOAUTL pacyeTbl Ha OCHOBaHUU MMEOLLUXCSH
[aHHbIX, aHa/IM3MPOoBaThb Pe3y/ibTaTbl U KOPPEKTMPOBATb METOAbI PeLlEHMS
C YYeTOM MOMYYeHHbIX pPe3yNbTaToB; pellaTb KayeCTBEHHble 3a4auu,
Tpebylolime NPUMEHEHNs 3HaHWIN 13 pasHbIX Pasfenos LUKO/IbHOMO Kypca
M3k, a Takke WHTerpaumMu 3HaHWW W3 [PYrux nNpeaMeToB
€CTEeCTBEHHOHAY4YHOr0  LMKMa:  BbICTpaMBaTb  JIOTUYECKYIO  LIEMOYKY
PacCY>KAEHWA C OMOPOA Ha W3YyYeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hM3nYecKme ABMEHNS;



OK 02. Wcnonb3oBarb
COBpPEMEHHbIE  CpeAcTBa
NMouckKa, aHanmsa n
NHTeprpeTayun
NHhopmaLuu, 7
NH(OPMaLMOHHbIE
TEXHO/I0TNN ans
BbIMO/IHEHMSA 3afau
npoeccnoHanbHoOM
[lesiTe/IbHOCTH

JIP16 - 3CTeTMyeckoe OTHOLLEHME K Mupy,
BK/IlOYas 3CTETUKY  6blTa, HayyHOro mu
TEXHWYECKOro TBOPYeCTBa, CropTa, Tpyha v
06LLECTBEHHBIX OTHOLLUEHWNA,

np24 - FOTOBHOCTb K aKTWMBHOM
[eATelbHOCTH TEXHOMOrNYECKOW 7
coupanbHON HanpaBieHHOCTW, CMOCOBHOCTb
VNHULMNPOBATD, NNaHMpoBaTb "
CaMOCTOATE/TbHO BbINO/HATb TaKyto
[eATeNbHOCTb,

JIP26 - TrOTOBHOCTb M CMOCOGHOCTb K
06pa3oBaHM0 M caMo06pa3oBaHMIO  Ha
MPOTSXKEHUN BCEM YXKN3HW,

MP8 - cnoco6HOCTb W FOTOBHOCTb K
CaMoCTOATE/TbHOMY MONCKY MEeTOL0B
peLleHnst NPaKTUYeCKUX 3a4ay, NPUMEHEHUHO
pas/fIMYHbIX METOA0B MO3HAHWS,

MP10 - dopmupoBaHMe Hay4yHOro Tuna
MbILLIEHMS, BaieHne Hay4HOM
TEPMUHOMNOTNEN, KHOYEBLIMU MOHATUAMW U

u

MPyO - chopMMPOBaHHOCTb YMEHWIA aHan3MpPoBaTb W OLEHMBATb
nocneacTens ObITOBOM W MPOU3BOACTBEHHOM [AeATe/IbHOCTU YesloBeKa,
CBA3AHHOW C (PM3NYECKMMK MpoLeccaMn, C MO3ULUMIA  3KOMOMMYECKOW
6e30NacHOCTW; NPeLCTaB/ieHWA O pauyoHaIbHOM MPUPOLONO/b30BaHUN, a
TaKXXe pasyMHOM MCMO/Ib30BaHUN [OCTVDKEHWUIA HAYKM W TEXHONOTUIA A1a
[a/ibHelLLIEero pasBmTrs Ye/l0BEYECKOro 0OLLECTBa;

MPy13 - cthopMmMpPOBaAHHOCTb MOTMBALMM K ByayLLeit NpogecCUOHaNbHOWA
[eATeNIbHOCTU MO CreunasibHOCTAM (PU3NKO-TEXHUYECKOTrO NPOgnns.

MP65 - yMeHMe yuuTbiBaTb TpaHWLbl MPUMEHEHUA  U3YYEHHbIX
(hM3nMYECKNX MOAeNen: martepuasibHas TOukKa, WHepuuaibHas cuctema
0TCYeTa, MAeasbHbIN ra3; MOAeNN CTPOEHUA ras3oB, XUAKOCTEN N TBEPAbIX
TeN, TOYEYHbIA 3NEKTPUYECKMIA 3apsd, saepHas MOAeNb  aToMma,
HYK/IOHHas MOZe/lb aTOMHOI0 fipa npy peLleHnn rnsnyecknx 3agau;
MP69 - ctopMMPOBAHHOCTL COOCTBEHHOM MO3NLMM MO OTHOLUEHMIO K
(hM3nYEeCKOn MHGOopMaLMK, MOyYaeMOr M3 pPasHbIX UCTOYHWUKOB, YMEHWIA
MCMoNb30BaTh LM(DPOBLIE TEXHONMOTUW [1A MOUCKA, CTPYKTYpUpOBaHMs,
WHTepnpeTauum W MpeacTaBneHns yyebHOW U Hay4YHO-NONYNAPHONA
WH(opMaLMK; pas3BUTUE YMEHWUIA KPUTWUYECKOrO aHaivM3a Mony4vaeMoin
NH(opMaLun;

MPyl - chopMMpPOBaHHOCTb MOHUMAHUA PONK (IU3NKN B 3KOHOMUYECKOWA,
TEXHOIOTMYECKON, COUMaTbHOM WM 3TUYECKON Cdepax [esaTeslbHOCTM
YenoBeKa; Ponn 1 mecTa PU3MKN B COBPEMEHHON HAYYHON KapTUHE MUPa;
pONM  acCTPOHOMWM B MNPAKTUYECKOW  [JeATeNbHOCTW  YefioBeka U
JaNibHelLLeM Hay4HO-TEXHUYECKOM PasBUTUM;

MPy6 - ChopMMPOBaHHOCTb YMEHWIA MPUMEHSATb OCHOBOMOAraroLLme
aCTPOHOMWYECKME MOHATUSA, TEOPUU U 3aKOHbI 41 aHann3a 1 06bACHEHUS
(h3ryecKnX NPOLLECCOB NPOUCXOAALLMX Ha 3Be34ax, B 3BE3[HbIX CUCTeMaX,
B MeXraslakTU4eCcKon cpefe; ABVXXeHUS HeOeCHbIX Tesl, 3BONIOLMM 3BE34 U



OK 03. TMnaHupoBatb U
peasin3oBbIBaTb

CO6CTBEHHOE
NpogeccoHanbHoe "
NIMYHOCTHOE pasBUTwE,
npeanpUHUMATENbCKYHO
NeaTenbHOCTb B
npodeccrnoHabHO
cthepe, 1CNOMb30BaTh

3HaHWA MO NpaBOBOM M
(h1HaHCOBO rPaMOTHOCTY
B Pa3/INYHbIX >KU3HEHHbIX
CUTYaLUsX

MeTOoAamu,
MP21 - Bnagetb HaBblKaMK MOMyYeHUs
NHOPMaLMN U3 UCTOYHUKOB PasHbIX TUMOB,
CaMOCTOATENIbHO ~ OCYLUECTBNATL  MOWCK,
aHasmM3, CUcTemMaTmsauMio U MHTeprpeTaumio
NH(OPMaLMN  Pa3NINyHbIX BUAOB U (POpPM
MpeLCTaB/eHNs,

MP38 - camoCcToATeNbHO OCYLLECTBNATb
Mo3HaBaTe/IbHY0 [eATe/IbHOCTb, BbISB/ATb
npobnembl, CTaBATb W (OPMYyIMpoBaTb
COOCTBEHHbIE 33adayuM B 06pa3oBaTe/lbHOM
LeATeNIbHOCTU U XXU3HEHHbIX CUTyaLmnax
NIP14 - oco3HaHVWe /NW4YHOTO BKMNada B
MOCTPOEHNEe YCTONYMBOro ByayLLero,

JIP16 - acTeTMyecKoe OTHOLUEeHWE K Mupy,
BK/lOYaA 3CTETUKY ObITa, HAy4yHOro U
TEXHWUYECKOro TBOPYECTBa, CMopTa, Tpyfa u
06LLEeCTBEHHbIX OTHOLLIEHWIA,

npz4 - rOTOBHOCTb K  aKTMBHOM
[lesTeNIbHOCTK TEXHONOrNYECKOW 7
coupanbHO HarpaBneHHOCTW, CMOCOBHOCTb
NHULMMPOBATD, niaH1poBaTb n
CamMOCTOATE/IbHO BbINONHATb Takyto
[leaTeNnbHOCTb,

P25 - wuHTepec K pasnM4YHbIM chepam

NPOgeCCUOHAILHON  AeATEeNbHOCTW, YMeHWe
COBepLUaTb OCO3HaHHbLIN BbIGOp OyayLLel
npodeccun 1 peann3oBbiBaTb COOCTBEHHbIE
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BceneHHol;

MPyll - oBnageHne pasinyHbIMK criocobamy paboTbl C MH(opMaLMel
(hM3nYeCKOro  COAepXKaHWss  C  WUCMO/b30BaHWEM  COBPEMEHHbIX
MH(OPMaLMOHHBIX TEXHONOIWIA, Pa3BUTVE YMEHWIA KPUTUYECKOrO aHa/n3a
1 OLEHKWN JOCTOBEPHOCTM NOMy4aeMol H(opmaLmm

MP61 - cthopMUPOBAHHOCTb NPEACTABNEHMIA O PONN U MEecTe (IM3NKK Y
aCTPOHOMMM B COBPEMEHHOW  Hay4yHOM  KapTuHe  Mupa, O
cuctemoobpasyrowein ponu (U3MKM B PasBUTUM ECTECTBEHHbIX Hayk,
TEXHUKA W  COBPEMEHHBIX TEXHOMOTMA, O BKMIAAE POCCUMACKMX W
3apyOeXHbIX  Y4YeHbIX-()M3MKOB B  pa3BUTME  HayKW;,  MOHUMaHWe
(hM3NYECKOIA CYLLHOCTU HabN04aeMbIX SBNEHWIA MAKPOMMPaE, Makpomupa 1
meramupa; noHMMaHue posn acCTPOHOMUM B MPaKTUYECKON AeATeNIlbHOCTU
yesioBeKa N JasibHeiLemM Hay4YHO-TEXHUYECKOM PasBUTUM, Ponu (DU3NKWN B
(hopMmMpoBaHMKN Kpyrosopa ¥ (YHKLUMOHaIbHON rpaMOTHOCTM YenoBeka
[N PeLUeHNs NpaKTUYecKnX 3afay;

MP69 - copmMMPOBaHHOCTL COGCTBEHHON MO3MLUUM MO OTHOLUEHMHO K
(hn3nyeckoir MHopmaL M, NosyvaeMor M3 pasHbIX UCTOYHWMKOB, YMEHWI
MCNONb30BaThb LU(DPOBLIE TEXHOMOMMW [NA MOWUCKA, CTPYKTYPUPOBAHWS,
WHTepnpeTauum W npeacTaBneHns  y4YebHON W Hay4HO-MOMNyNAPHOM
NHopMaLun; pasBUTME YMEHWI KPUTUYECKOro aHamsa MnoslyvaeMon
NH(opmaLnu;



YKWU3HEHHbIE NNaHbl,
JIP26 - roOTOBHOCTb M  CMNOCOGHOCTb
obpa3oBaHMIO M caM0O06pPa30BaHNIO
NPOTSHKEHUN BCEM XKN3HN,

MP1 - camocTosTenbHO (POpMynMpoBaTb Y
aKTyanuM3upoBatb npo6siemy, paccmaTpuBath
ee BCECTOPOHHE,

MP3 - onpegensaTb LUenu AeATENbHOCTH,
3afjaBaTtb  MapameTpbl U KpuUTepum  ux
LOCTVXKEHWS,

MP6 - pa3BumBaTb KpeaTUBHOE MbILL/IEHME
MNPy PeLLeHnI XXU3HEHHBIX NPo6/eM,

MP16 - ocywecTBnATb LeneHanpaBneHHbI
MOMCK MepeHoca CpeacTtB M Crnoco6oB
[lencTBMS B NPOECCUOHANBHYIO Cpeay,

MP18 - ymMeTb WHTerpuposaTb 3HaHUA W3
pasHbIX NpeAMeTHbIX 06nacTel,

MP19 - BbiABUraTb HOBble MAeu, NpegnaraTb
OpPUrVHa/IbHbIe NMOAXO0AbI U peLLeHNs,

K
Ha

MP37 - OCYLLIECTBNATb NO3UTUBHOE
CTpaTernyeckoe noBefeHNe B pPas3INYHbIX
cuTyaumax,  NposBNATb  TBOPYECTBO U

BOOGpaXkeHuWe, ObITb MHULMATUBHBIM,

MP38 - camocCToATeNlbHO OCYLUECTBAATb

Mo3HaBaTeNbHYO [AeATe/IbHOCTb, BbISAB/ATb

npobnembl, CTaBUTb W (HOPMYNMPOBATH

COOCTBEHHble 3afaun B 06pa3oBaTe/bHOM

LeAaTeNbHOCTU U XXMU3HEHHBIX CUTYaUKUsX,

MP46 - BnafieTb HaBblKaMK MO3HAaBaTE/IbHOM
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MPyl - chopMMPOBAHHOCTb MOHUMAHMS POMN (IN3UKK B SKOHOMMUYECKOIA,
TEXHO/IOTMYECKON, COLMANbHOA 1 3TWYECKOi ciiepax [esTenbHOCTM
Ye/IoBEKa; PO/ 1 MecTa (M3VKU B COBPEMEHHOI Hay4HOW KapTUHE MUPa;
PONN  aCTPOHOMMM B TMPAKTUYECKON  [eATENbHOCTU  uYenoBeka WU
[aNbHENLLIEM HayYHO-TEXHNYECKOM PasBUTUV



OK 04. 3dpekTriBHO
B3aVIMO/EeNCTBOBATb 7
paboTaTb B KO/IIEKTVBE U
KOMaH[e

pepieKCUM  Kak OCO3HaHUA  COBEpLLAeMbIX
[EeACTBUA M MbIC/INTE/NbHbIX MPOLLECCOB, WX
pe3ynbTaToB U OCHOBaHWIA

ne24 - rOTOBHOCTb K  aKTMBHOW
[leATeNbHOCTH TEXHOMOrNYECKOA n
COLManbHON HanpaBfeHHOCTU, CMOCOOGHOCTb
NHULMNPOBATb, nnaHMpoBarb n
CaMOoCTOATE/IbHO BbIMOMHATb Takyo
[eATeNbHOCTD,

NIP26 - TOTOBHOCTb W CMOCOOGHOCTb K

obpas3oBaHMO M caMoo6pa3oBaHMIO  Ha

MPOTSHKEHNUN BCEMN YXKN3HN,

NIP34 - o0cO3HaHME LEHHOCTU Hay4HOW
[leaTeNbHOCTM, TOTOBHOCTb  OCYLUECTBAATb
NPOEKTHYO 7 nccnenoBaTtesbCKyo

AesTeNbHOCTb MHAVBUAYabHO W B Tpynne,

MP3 - onpegenats Uenn [eATeNbHOCTH,
3afaBaTb MapameTpbl W  KpUTEpPUU KX
LIOCTUXKEHWS,

MP5 - BHOCUTb KOPPEKTMBbI B AeATe/IbHOCTb,
OLleHMBaTb COOTBETCTBUE Pe3ybTaToB Lensm,

OLleHVBaTb pUCKM nocnescTBumi
[lesTeNnbHOCTH,
MP6 - pa3BuBaTb KpeaTUBHOE MbILLIEHKE

NPV PeLLEHNN XMN3HEHHbIX NPo6/IeMm,

MP12 - BbIBNATL NPUYUHHO-CNEACTBEHHbIE
CBA3N U aKTyasM3npoBaTh 3afady, BblaBUraTb
rMNoTe3y ee peLUeHns, HaxoauTb aprymeHThbl
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MP610 - oBnageHne yMeHWsMU paboTaTb B Tpynne C BbINOSHEHWEM
Pa3/IMYHbIX  COUMANbHbIX  PONie, MnnaHMpoBaTb  paboTy  rpynnbl,
paunoHanbHO pacnpefenatb AeATeNIbHOCTb B HECTaHAaPTHBLIX CUTYyauusX,
a[leKBaTHO OLeHMBATb BK/aJ KaX0ro M3 YY4aCTHUKOB FPyMnbl B peLleHne
paccMaTpuBaeMoii Npobsembl;

MPy12 - oBnageHve opraHn3auyoHHbLIMK W MO3HABATE/IbHbIMU YMEHUAMMU
CaMOCTOSATENIbHOr0 NPUOGPETEHNSA HOBbLIX 3HAHWI B MPOLKECCe BbINOMHEHNS
MPOeKTHbIX U Y4ebHO-MCCef0BaTeNIbCKUX PaboT, yMeHUAMU paboTaTb B
rpynne ¢ BbINOSIHEHWEM Pa3/IMYHbIX COLMaNbHbIX POMei, NnaHUpPoBaTb
paboTy  rpynnbl, pauynoHaIbHO  pacnpefensTb  [eAaTe/lbHOCTb B
HecTaHZapTHbIX CUTyauusx, afeKBaTHO OLEHVBATb BK/ag Kaxaoro us
YYaCTHWKOB rpynnbl B peLleHne paccMaTprBaeMor npobremsl;



NS [oKa3aTe/lbCTBa CBOWX YTBEPXAEHUMN,
3afaBaTb MapameTpbl U KPUTEPUU PeLLEHNS,
MP28 - BfafeTb pasMyHbIMK Crocobamu
06LLEHMNS 1 B3aMMOAECTBIS,

MP30 - pasBepHyTO W NOTMYHO uM3NaraTb
CBOK TOYKY 3pEHMS C WCMOMb30BaHMEM
A3bIKOBbIX CPEACTB,

MP31 - noHumatb M  MCNO/Mb30BaTb
npenmyLLecTsa KOMaHAHOW 7
NHAVMBUAYaNbHOW paboTl,

MP33 - npuHMMaTb LEM  COBMECTHOWA
LleaTenbHOCTY, OpraHn3oBbIBaTh 7
KOOpAMHMPOBaTb JeicTeus no ee
[IOCTUDKEHWNIO: COCTaBNsATb MMaH [AeNcTBuiA,
pacnpegensatb  pPoiM € YY4eTOM  MHEHWA

Y4aCTHWNKOB obcyxaaTb pe3ynbTaThl
COBMECTHOM paboThl,

MP36 - KoopAMHWMpPOBaTb W  BLINONHATb
paboty B YCNOBUAX peasibHoro,

BUPTY&/IbHOIO n KOMOWHMPOBAHHOTO
B3aMMOJENCTBIS,

MP55 - npuHUMaTb MOTMBbI U aprymeHTbl
APYrvX Niofeid npu  aHasmse pesynbTaToB
LleaTeNnbHOCTH,

MP56 - npus3HaBaTb CBOe MpaBO M NpaBo
APYTruX Noaeit Ha OLLINOKMK,

MP57 - pa3BuBaTb CMNOCOGHOCTb MOHUMATb
MUP C NO3ULNN APYroro YenoBeka

15



OK 05. OcyLecTBnatb
YCTHYIO U  MUCbMEHHYHO
KOMMYHMKaL N0 Ha
rocyapCTBEHHOM  A3blKe
Poccuiickoin ®egepaumm ¢
yUYeToM 0COBEHHOCTEN
coLmManbHOro 7
Ky/IbTYPHOIO KOHTEKCTa

OK 07. CopelicTBoBatb
COXpaHeHuto
OKpY>KatoLLein cpeapl,
PECYPCOCOEPEXEHNIO,
NPUMEHATb  3HaHUA 06
N3MEHEHUN Kn1mMara,
NPVHUMNbI  GEPEXMBOIO
MPOV3BOACTBA,
3(peKTUBHO AENCTBOBATbL
B ypesBblvaiiHbIX
CUTYyaumsx

NIP8 - chopMUPOBAHHOCTb  POCCUIACKOM
rPaXaaHCKOW WAEHTUYHOCTW, NaTpuoTU3MAa,
YBKEHWs K CBOEMY Hapody, uyBCTBa
OTBETCTBEHHOCTW nepes PoauHOM, ropgoctu
3a CBOW Kpaid, CBOKO PoauHy, CBOW £A3blK U
Ky/bTypy, npoLusoe n HacTosLLee
MHOTOHaLMOHaNIbHOro Hapoda Poccuu,

JIP33 - CcOBepLUEHCTBOBaHME $A3bIKOBON WU
YMTaTeNIbCKOM  KY/NbTypbl Kak  CpeAcTBa
B3aMMOAENCTBMA MeXAY N0AbMMW W NO3HaHUA
Mumpa,

MP28 - BnageTb pasnvyHbIMK criocobamm
06LLEHNsA 1 B3aMMOAENCTBMS,

MP30 - pas3BepHYTO W JOTMYHO W3naratb
CBOKO TOYKY 3pEHMA C WCMO/b30BaHVEM
A3bIKOBbIX CPefCTB

NIP8 - cthopMMPOBaHHOCTb  POCCUINCKOIA
rPaXAaHCKON WAEHTUYHOCTW, NaTpUoTM3Ma,
YBaXXEHWA K CBOeMy Hapofy, 4yBCTBa
OTBETCTBEHHOCTU nepes POAMHONA, ropAocTu
3a CBOM Kpal, CBOKWO PoAuHY, CBOIA S3blK U
Ky/bTypy, npotusoe 7 HacTosLLee
MHOroHaLoHaIbHOro Hapoga Poccuu,

JNIP16 - 3cTeTM4eckoe OTHOLLEHME K Mupy,
BK/IIOYasA 3CTETUKY ObITa, HAy4yHOro MU
TEXHNUYECKOro TBOPYECTBa, CMopTta, Tpygda u
O6LLIECTBEHHbIX OTHOLLIEHNI,
P30 - yMeHue NPOrHo3npoBaThb
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MP61 - chopMMPOBAHHOCTbL NPELCTAB/IEHWNIA O PONU U MecTe (PU3NKK W
acTPOHOMUWM B COBPEMEHHOW  HAy4YHOW  KapTMHe  Mupa, O
cucTemoobpasytoweid ponnm (U3NKM B PasBUTUM  eCTECTBEHHbIX HayK,
TEXHVKA W COBPEMEHHbIX TEXHOMOMUWA, O BKNafe POCCUNCKUX U
3apyOeXHbIX  YYeHbIX-(DU3UKOB B  -pa3BUTUE  HAyKW;  MOHWUMaHWe
(h13nyeckon cyLLHOCTN HABMOAAEMbIX ABNEHUI MUKPOMMPA, MaKpoMmpa 1
meramupa; MOHUMaHVe Ponv acTPOHOMUW B MPaKTUYECKOW AeATeNlbHOCTU
YesioBeKa U JaslbHelLIEM HayYHO-TEXHUYECKOM pasBUTUM, POnv (UMK B
(hopmmpoBaHMM Kpyrozopa M (YHKLMOHANIbHON rpamMOTHOCTU YefioBeKa
ON19 peLleHmns NpaKTUYeCcKnX 3afay;

MP68 - chopmMMPOBaHHOCTb YMEHWSA NMPUMEHSATb MOYyYeHHble 3HaHUA A
06BbACHEHMS YCOBUIA MPOTEKAHNA (DU3NYECKMX SIBNIEHWIA B MPUPOAE U AN
MPUHATMSA  NPaKTUYECKUX PeLUeHUA B MOBCELHEBHON >KU3HW [N
obecneyeHns 6e30MacHOCTV Npu 06palLeHUn ¢ OGbITOBbIMM Npubopammn 1
TEXHUYECKNMMN YCTPONCTBaMM, COXPAHEHUS 3[40P0BbA U COOMOAEHUS HOPM
3KONOrMYeCKOro MoBefeHMs B OKpyXXalowled  cpefe;  MOHMMaHUe
He0OX0AMMOCTN MPUMEHEHWS AOCTVKEHWUIA (U3MKM U TEXHOMOTUIA ans
paLMoHa/IbHOI0 NPUPOAOMNO/b30BaHUS;

MPyKO - chopMMPOBaHHOCTb YMEHWIA aHa/M3MpoBaTb W OLEHMBATb
nocneicTBus ObITOBOM M MPOU3BOACTBEHHON AeATENIbHOCTM YenoBeka,
CBA3QHHOW C (DM3MYECKUMM npoLeccaMmun, C MO3ULMIA  3KOMOTMYECKOi
6e30NacHOCTMW; NPeLCTaB/EHNA O paLMOHaIbHOM MPUPOLONO/b30BaHNN, a



MNK 11 MpoBoanTb
COOPOYHble onepauuu

nepeg CBapKoW
1CMO/b30BaHNEM
KOHCTPYKTOPCKOM,

C

HebnaronpusTHbIe 3KOMOrn4yeckme
nocneAcTemst MpeanpuHUMaeMbiX LencTBui,
npeaoTBpaLLaThb X,

MP3 - onpegenatb Uenn  LeATeNbHOCTH,
3afaBaTb MapamMeTpbl U  KpUTEpPUN  UX
LIOCTMXKeHWS,

MP6 - pasBuBaTb KpeaTMBHOE MblILL/IEHNe
NPV peLLeHnM XXN3HEHHBIX NPO6eM,

MP13 - aHanu3npoBaTb MOMYYEHHbIE B XOfe
pelleHns 3a4aun pesynbTaTbl, KPUTUYECKM
OLleHMBaTb nx [OCTOBEPHOCTD,
MPOrHO3MpoBaTb  M3MEHEeHWe B HOBbIX
YCNOBUSIX,

MP17 - yMmeTb TMepeHOCUTb 3HaHUA B
Mo3HaBaTe/IbHyt0 U MPaKTUYecKyt 0651acTu
XN3HELeATeIbHOCTH,

MP18 - ymeTb WHTErpuMpoBaTb 3HaHWUA U3
pasHbIX NPeAMETHbIX 06/1acTeN,

MP38 - camocToATeNlbHO  OCYLUEeCTBNATb
Mo3HaBaTe/IbHyl0  [eATeNbHOCTb, BbIABNATb
npobnembl, CTaBUTb W (POPMYMPOBATb
coOCTBeHHble 3afjayM B 00pa3oBaTe/bHOW
LeATENIbHOCTA N XKN3HEHHbIX CUTYaLMAaX
NIP23 - TrOTOBHOCTb K Tpydy, OCO3HaHue
LIEHHOCTM MacTepcTBa, TPyAono6ue,

npe24 - FOTOBHOCTb K aKTUBHOM
LeaTeIbHOCTH TEXHONOrNYECKOW 7
coUManbHOM HamnpasfeHHOCTK, CMOCOOHOCTb
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TakXe pasyMmHOM MCMNOJib30BaHNN ,qOCTI/I)KeHI/II7I HayKn n TEXHONOI U ansd
A&J’IbHGVIU.IE‘FO pa3BnUTUA 4eNnoBEYECKOIO O6Ll.l|eCTBa;

MP63 BnageHvWe OCHOBOMOMAraloWWMM  (U3NYECKUMU  TMOHATUAMU U
BEMIMUMHAMM, XapaKTePU3YIOLLMMU (HU3NYECKME MPOLIECChI (CBS3aHHBLIMI C
MEXAHWYECKUM [ABWXKEHMEM, B3aUMOJEWCTBUEM Tef, MEXaHUYECKMMM
KONeGaHMsIMU U BOSIHAMM; aTOMHO-MONEKY/ISIPHBIM CTPOEHMEM BELLIECTBA,
TENMOBbIMA  MPOLECCAMW;  3MIEKTPUYECKUM U MarHUTHbIM  MONSIMK,



MPON3BOACTBEHHO-
TEXHO/IOrMYECKOIA
HOpPMaTMBHOM
NOKYMeHTauum

VHULMMPOBATD, N1aHNPOBaThb 7
CaMOCTOATE/IbHO BbINOSTHATb Takylo
[eATeNbHOCTb,

NP25 - wvHTepec K pasnM4yHbIM  clepam

NPOMECCUOHANBHON  [ESATENbHOCTA, YMEHWe
COBepLUaTb OCO3HaHHbIA BbIGOP OyayLel
npoeccnu 1 peann3oBbiBaTb COOCTBEHHbIE
YKM3HEHHbIE MNaHsbl,

NIP34 - 0OCO3HaHME LEHHOCTU Hay4yHOM
[leATeNIbHOCTN, TOTOBHOCTb  OCYLLECTBNATb
NPOEKTHYO n nccneaoBaTenbCeKyro
[lesATeNIbHOCTb NHAMBMAYA/IbHO U B Tpynne,
MP3 - onpegenate Uenu [AeATeNbHOCTH,
3a[aBaTb MapameTpbl U  KpuTepum  uUX
[LOCTUXKEHWS,

MP8 - cnocobHOCTb W TOTOBHOCTb K
CamMOCTOATENIbHOMY MOUCKY MeToA0B
peLleHna NPakTUYecKnX 3agad, NpUMeHeHuo
pa3/IMYHbIX METOL0B NO3HaHWS,

MP16 - ocylecTBNATb LieneHanpaBneHHbI

MOMCK MepeHoca CPeacTtB M Crnoco6oB
[leNCcTBMS B NPOECCUOHANbHYO Cpeay,

MP36 - KOOpAVMHWMPOBaTb W  BbIMOMHATb
paboty B YCNOBUAX peasibHoro,
BUPTYa/IbHOIO 7 KOMOMHMPOBAHHOTO
B3aVMOAENCTBIS,

MP37 - OCyLlecTBNATb NnosnMTUBHOE

cTpatern4yeckoe nosegeHne B pPas3/IMYHbIX
CUTyalusx, NMpPoABIATb TBOPYECTBO n
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3NEKTPUYECKUM TOKOM, 3/IEKTPOMAarHUTHbIMW KOMe6aHMAMWU 1 BOSHAMU;
OMTUYECKMMW SBNEHUSIMW; KBAHTOBbLIMW SIBNEHUSMU, CTPOEHMEM aToMa W
aTOMHOro 4pa, PagnoaKTUBHOCTLIO); BaAeHWEe OCHOBOMOMArakoLMMm
aCTPOHOMUYECKMMW  MOHATMSIMK,  MO3BONSIIOLMMYK  XapaKTepu3oBaTb
MpoLecchbl, NpouCXodslme Ha 3Be3dax, B 3Be3[HbIX CUCTeMax, B
MeXralakTU4eCKOi cpefe; ABMXKEHMe HeBeCHbIX Tesl, 3BOOLUMIO 3Be3f U
BceneHHoir;

MP66  BnageHWe  OCHOBHbIMM  METOAaMM  Hay4yHOro  Mo3HaHus,
NCNOMb3yeMbIMU B (PU3UKE: MPOBOAMTL MPSIMbIE U KOCBEHHbIE M3MEPEHNS
(hM3NYECKMX BENMYMH, BbIOMPas OMNTMMaibHbIA CNOCO6 W3MEpPeHUs K
MCNONb3ys W3BECTHble METOAbl OLEHKW MOrPELLUHOCTEN  M3MepPeHWA,
NpoBOANTL  UCCNe0oBaHWE 3aBUCUMOCTEN  (DU3NYECKUX BEIMUUH  C
MCNOMb30BaHWEM  MPAMbIX  W3MEPEHUI,  OOBACHATL  MOMYYeHHble
pe3ynbTaTbl, UCMONb3YA HM3NYECKMe TEOPUM, 3aKOHbI U NMOHATMS, 1 AenaTb
BbIBOAbI; CO6MOAATL npaBuna 6Ge3onacHOro Tpyda Mpy  NPOBEAEHUN

nccnefoBaHWin B pamKax —y4yebHOro  3KCrepuMMeHTa U y4yebHO-
1CCneaoBaTe/lbCKOM  AeATeNIbHOCTU € UCMOMb30BaHWEM  LMPPOBbIX
M3MEPUTENbHLIX  YCTPOMCTB M nabopaTopHOro  060py[oBaHMS;

chopMMPOBaAHHOCTb MNpeACTaBNeHWMIA O MeToAax MNOMYYeHWUs Hay4HbIX
aCTPOHOMMYECKNX 3HAHWNA;



nK 21 [MpoBepaTb
paboTocnoco6HOCTb 7
MCNPaBHOCTb CBapPOYHOI0
obopyfoBaHus s
PYYHON [yroBOi CBapKu
(HannaBka, pes3Ka)
NNaBAWMMCS  MOKPbITbIM
3N1eKTPOLAOM

BOOOpaXKeHMe, BbITb MHULMATUBHBIM,
MP39 - camoCcTosTeNbHO COCTaBNATb MaH
peLleHns npobneMbl C YYEeTOM WMEHOLLMXCS

PECYpPCOB, COOCTBEHHbIX BO3MOXHOCTEN U
npeanoYTEHNIA
NIP23 - TroTOBHOCTbL K TpPyAy, OCO3HaHWe

LIEHHOCTW MacTepCTBa, TPYAoNo6Me,

npe24 - rOTOBHOCTb K  aKTUBHOM
[eaTenbHOCTM TEXHO/IOMNYECKON n
COLMANbHON HamnpaBfeHHOCTKN, CMNOCOBHOCTb
WNHMLIMMPOBATb, NNaHMPOBaTb n
CaMOCTOSITENTbHO BbIMOMHATb TaKyto
NeATeNnbHOCTb,

JIP26 - TrOTOBHOCTb W CMOCOGHOCTb K

obpa3oBaHMIO M CaMO0Opa30BaHWIO  Ha
MPOTSXKEHNWN BCEW XKM3HW,

MP1 - camocTosATeNbHO (hopMynMpoBaTh U
aKTyanM3uposatb Npobniemy, paccMaTpuBaTtb
ee BCECTOPOHHE,

MP2 - ycTaHaBnMBaTb  CYLLECTBEHHbIN
MpU3HaK WM OCHOBaHWA [/ CPaBHEHUS,

Knaccupukauum n 0606LLeHNs,

MP4 -  BbiIIBNATb  3aKOHOMEPHOCTU U
npoTMBOpeUUs B paccMaTprBaeMbIX
ABNEHUAX,

MP5 - BHOCUTb KOPPEKTMBbI B AeATe/IbHOCT,
OLIeHMBATbL COOTBETCTBME Pe3y/bTaTOB Lenam,
OLleHMBaTb pUCKU nocneacTBuiA
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MP63 BnafeHVe OCHOBOMOMAralOWUMN  (PUSNYECKUMU  MOHATUAMU 1
Be/IMYMHAMU, XapaKTePU3YHOLLMMU (PU3NYECKME MPOLLECCHI (CBA3AHHLIMM C
MEXaHWUYECKUM [BVXXEHMEM, B3aMMOLENCTBMEM Tesl, MeXaHUYeCKUMM
KonebaHusiM1 1 BOHaMU; aTOMHO-MOJEKYNAPHbIM CTPOEHMEM BELLECTBa,
TENnMoBbIMM  MpOLEeCCaMu;  3MIEKTPUYECKUM U MArHWTHbIM  MONAMM,
ANEKTPUYECKUM TOKOM, 3/1EKTPOMArHUTHbIMK KOMebaHUAMN 1 BOMHaMU;
OMTUYECKMMMN ABMIEHNAMMW; KBAHTOBLIMW SB/IEHUSMU, CTPOEHMEM aToMa U
aTOMHOro f4pa, pPafMOaKTUBHOCTLIO); B/afleHNe OCHOBOMOMAratoLLVMU
aCTPOHOMMYECKMMM  MOHATMAMK,  MO3BOMAKOLWMMM  XapaKTepy3oBaThb
Mpouecchbl, MNPOUCXOAfLiMe Ha 3Be3fax, B 3Be3fHbIX CUCTeMax, B
MEeXranakTU4eckom cpefe; ABUXKEHWE HeOeCHbIX Ten, 3BOJIIOLMIO 3Be3[ U
BceneHHoi;

MP64 BnafeHWe 3aKOHOMEPHOCTAMU, 3aKoHaMn W TeopuaMM  (3aKOH
BcemupHoro TaroteHus, I, Il n 1l 3aKoHbl HbIOTOHa, 3aKOH COXpaHeHWs
MEXaHWYeCKOW 3HeprumM, 3aKOH COXPaHeHWUs  MMMynbca,  NPUHLMN
Cynepnosvuuy cun, NPUHLMN PaBHOMPaBHOCTU WHEPLUaIbHBLIX CUCTEM
OTCYeTa; MOJIEKYNAPHO-KUHETUYECKYIO TEeOopuIo CTPOEHMS  BELLEeCTBa,
ra3oBble 3aKOHbl, MEPBbIA 3aKOH TEPMOAMHAMUKM; 3aKOH COXpaHEeHWs
3/MIEKTPUYECKOro 3apsafa, 3akoH KyrnoHa, 3akoH Oma fn1a ydyacTtka uenw,
3aKoH Oma A/19 NOMHOW 3NEeKTPUYECKON Lenn, 3akoH [hxoyns - JleHua,
3aKOH 3/1EKTPOMArHUTHOW WHAYKLUMKW, 3aKOH COXPaHEHWUS 3HepPruu, 3akoH
NPAMOJSIMHENHOrO pacrnpoCcTpaHeHNs CBETa, 3aKOH OTPaXKEHWs CBETA, 3aKOH
MPesioM/IEHNA CBETa; 3aKOH COXPaHeHWs 3Hepruu, 3aKOH COXpaHeHus



[leaTenbHOCTw,
MP8 - cnocobHOCTb W TFOTOBHOCTb K
CamMOoCTOATE/IbHOMY NMOUCKY MeToA0B
peLleHna NpakTUYeCKUX 3afad, NPUMeHeHUo
pa3NNYHbLIX METOL0B NO3HaHWA,

MP10 - dopmMmupoBaHue Hay4yHOro Tumna
MbILLNEHWS, BnafieHune Hay4HoM
TEPMUHONIONMEN, KIHOUEBLIMU MOHATUAMWU
MeToZamu,

MP12 - BbIABNATbL MPUYMHHO-CNEACTBEHHbIE
CBA3M N aKTyanmsnposaTtb 3afady, BblABUraTb
TMNoTe3y ee peLleHns, HaxoauTb aprymMeHThbl
ANA [lOKazaTeNnbCTBa CBOWX YTBEPXAEHUMN,
3a/1aBaTb NapameTpbl U KPUTEPUN pPeLLEHNS,
MP13 - aHanu3upoBatb MOJyYeHHble B X0Ae
pelleHna 3afaun pesynbTaTbl, KPUTUYECKN
OLIeHMBAaTb nx [lOCTOBEPHOCTb,
NPOrHo3npoeatb  WU3MEHEHMe B HOBbLIX
yCnoBusXx,

MP15 - paspa6aTbiBaTb NfaH pPeLleHns
Nnpo6neMbl C Y4eTOM aHasm3a WMMEHOLLMXCS
MaTepuanbHbIX U HEMaTepuasibHbIX PECYPCOB,
MP19 - BbigBMraTb HOBble WAeun, npeanaraTb
OpPUrVHabHbIE MOAXO/bI U peLLleHus,

MP39 - camocToATe/IbHO COCTaBNATL MJaH
pelleHnss NpPo6neMbl C YYETOM UMEHOLLMXCS
PECYpPCOB, COOGCTBEHHbIX BO3MOXHOCTEN U
npeanoYTEHNI
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MUMNYNbCa, 3aKOH COXPaHEeHWs 3MEKTPUYECKOTO 3apafa, 3aKOH COXpaHeHus
MaccoBOro uwcna, noctynartbl bopa, 3aKOH paAvoaKTUBHOIO pacrafa);
YBEPEHHOE WCMO/b30BaHNE 3aKOHOB M 3aKOHOMEPHOCTe npu aHaim3se
(hU3NYECKNX ABNEHWIA 1 NPOLLECCOB;

MP66  BnageHWMe  OCHOBHbLIMW  METOJaMW  HAy4yHOro  MO3HaHWA,
NCMONb3yeMbIMU B (PU3MKE: NPOBOAUTL NPSAMbIE U KOCBEHHbIE U3MEPEHNS
(hM3MYeCKMX BeNUYWH, BbIGMPas OMTUMASbHBIA CMOCO6 W3MepeHus u
MCNOMb3ys W3BECTHblE METOAbl OLEHKW MOrpeLHOCTel  M3MePEHNH,
NPOBOAWTL  MCCNefoBaHMe  3aBUCMMOCTEN  (IM3NYECKUX BEIMYMH  C
MCNOMb30BaHMEM  MPAMbIX  U3MEPEHUI,  OOBACHATb  MONYYEHHbIE
pe3ynbTathbl, UCNONb3YA (PU3NYECKME TEOPUU, 3aKOHbI U NOHATUA, U AenaTb
BbIBOAbI; CcO6nto4aTh npaBuia 6e30nacHOro Tpyga npu MpoBeAeHUn
nUccneaoBaHUA B paMKax Y4ebHOro  3KCMepumeHTa WU y4yebHo-
NCCNesoBaTeNlbCKOW  AEATENbHOCTM € WCMO/b30BaHWEM  LM(POBBIX
N3MepPUTENbHBIX  YCTPOMCTB M nabopaTopHOro  06opyAoBaHUs;
CPOPMMPOBAHHOCTL MPEACTaBMEHNA O MeTofaX MONYyYeHNs HayUHbIX
aCTPOHOMMUYECKUX 3HAHWIA;

MP67 cdhopmMMpoBaHHOCTL YMEHWA peLlaTb pacyeTHble 33a4ayn C ABHO
3aflaHHOA  (PM3NYECKON MOJENbl, WCNOMb3ys (PU3NYECKME 3aKOHbl U
MPVHUMNbI; Ha OCHOBE aHa/n3a YCNnoBuA 3afayn BblOMpaTb PU3NYECKYHO
MOZe/b, BblAENATb (PU3NYECKMe BENMMYUHBI U POPMY/ibl, HEOOXOAMMbIE 415
ee peLleHns, NPOBOAUTL pacyeTbl N OLEHMBaTb PeaslbHOCTb MOYYEHHOro
3HaYeHVss  (DM3NYECKOM BEIMYMHBI; pellaTb  KayeCTBEeHHble 3afauu,
BbICTpavBas JIOTMYEeCKN HEMPOTUBOPEUMBYIO LIENOYKY PacCy>XAeHWin ¢
OMOPOI Ha N3YYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (DU3NYECKME ABNEHUS;

MP68 CcthopMMPOBAHHOCTL YMEHWUS MPUMEHATb MOMYYEHHblE 3HAHWA A1
06BACHEHNSA YCIOBUI NPOTEKAHWSA (DU3NYECKUX SBNEHWIA B NPUPOLe U AN
NPUHATUS  NPaKTUYECKUX pPeLeHni A B MOBCEAHEBHOW >KU3HW  ANA
o6ecneyeHns 6e30MacHOCTU Mpu O6paLleHnn ¢ BbITOBLIMU MprUbopaMn U
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TEXHUYECKMMM YCTPONCTBaMM, COXPaHEHNS 3[0POBbA 1 COBNOAEHNS HOPM
9KOMOrMYECKOTO  MOBEAEHUS B OKPY)KaloLei  cpede;  NOHUMaHue
HEOOXO0AMMOCTV MPUMEHEHMA LOCTVKEHWUIA (U3MKM N TEXHONOTUA Ans
paLMOHa/IbHOr0 NPMPOAOMNO/b30BaHNS;

MPy2  c(hOpMMPOBAHHOCTb  CUCTEMbI  3HAHWA O  (PU3NYECKMUX
3aKOHOMEPHOCTSAX, 3aKOHaX, TeopusX, AENCTBYIOLMX Ha YPOBHAX
MUKPOMMPA, MakpoMupa W Meramupa, MpeacTaBleHnin O BCeoOLLeM
XapakTepe (h13NYECKNX 3aKOHOB; NPEACTaBNEHUIA O CTPYKTYpPe NOCTPOEHMS
(hM3nMYecKoii Teopun, YTO MNO3BOSIMT OCO3HATb POMb (PYHAAMEHTANTbHbLIX
3aKOHOB W MPMHUMMOB B COBPEMEHHbIX MPeACTaBNEHNsSX O MPUPOAE,
MOHATb FPaHMLbl NPUMEHUMOCTM TEOPWA, BO3MOXKHOCTU WX MPUMEHEHUS
AN ONMCaHNs eCTECTBEHHOHAYYHbIX SB/IEHWIA 11 MPOLLECCOB;

MPy5 chopMMPOBAHHOCTb YMEHWIA MPUMEHSTb 3aKOHbI KNacCUYeCKOiA
MEeXaHWKN, MOMIEKYNSPHON (IU3NKN 1 TEPMOLNHAMUKK, 3NEKTPOANHAMUKN,
KBaHTOBOW (WM3MKWM [NA aHanmn3a U OOBLACHEHMS SBNEHWIA MUKPOMMPA,
MakpoMupa W Merammpa, pasnuyatb Yycnosusi (rpaHuubl, 061acTn)
NMPUMEHUMOCTN  (IM3NYECKMX 3aKOHOB, MOHMMAaTb BCEOOLWIMIA XapakTep
(hyHAaMeHTaNbHbIX 3aKOHOB (3aKOH COXPaHEHWs MEXaHUYeCKO 3Heprum,
3aKOH COXPaHEHWs WUMMNy/bCa, 3aKOH BCEMMPHOrO TATOTEHWUs, NepBbIit
3aKOH TepMOAVHaMUKK, 3aKOH COXPaHEeHUS 3M1eKTPUYECKOro 3apsja, 3aKoH
COXPaHEHWNS 3HEepPruM) U OrPaHMYEHHOCTb UCMO/b30BaHMS  YaCTHbIX
3aKOHOB; aHa/M3MpoBaTb (PU3NYECKME MPOLECCHI, UCMOMb3yS OCHOBHbIE
MONOXEHMS, 3aKOHbl " 3aKOHOMEPHOCTW: OTHOCUTENbHOCTb
MEXaHWYECKOro [ABWKEHMS, (hopMy/bl KMHEMATUKN PaBHOYCKOPEHHOrO
ABVKEHNS, nNpeobpasoBaHus Manunnes Ans CKOpoCTU U MepeMELLEHNs, Tpu
3aKoHa HbtOTOHa, NPUHLMN OTHOCUTENLHOCTU [Mannnes, 3aKoH BCEMMPHOTO
TAFOTEHUS, 3aKOHbl COXPaHEHWUS WUMMyAbCa W MEXaHWYECKON 3Heprum,
CBA3b PaboTbl CWMbl C WU3MEHEHMEM MEXaHUYECKON 3HEPruu, YCNoBuS
paBHOBECWSA TBEPAOro Tena; CBA3b LaB/IEHUA WAeaNbHOro rasa co CpeaHein
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KMHETUYECKOWA 3Hepruert TENjoBOro [ABMXKEHWUA W KOHLEHTpauuein ero
MOJIEKY/l, CBA3b TemrepaTypbl BeLleCcTBa CO CpefHell KUHETUYECKOW
3Hepruen ero YacTul, CBA3b AaBNeHUs UAeasbHOro rasa ¢ KOHUEeHTpaumein
MOSIEKY M ero TemnepaTypoi, ypaBHeHue MeHaeneeBa-KnaneinpoHa,
MepBbliA 3aKOH TEPMOAMHAMUKK, 3aKOH COXPaHEHUS 3HEPrW B TEMIOBbIX
npoueccax; 3akKOH COXPaHeHUsi 3/1IEKTPUYECKOro 3apsda, 3akoH KyroHa,
NOTEHUMA/ILHOCTb  3/IEKTPOCTaTUYECKOro MNOMS, MPUHLMMN Cynepnosuumm
aNeKTpUYecKnX nosnew, 3akoHa KynoHa; 3akoHbl OMa A5 yyacTka uenu u
ONA  3aMKHYTON 3/M1EKTPUYECKON LenKn, 3akoH J[hkoyns-JleHua, 3akoH
3M1EKTPOMAarHUTHOW MHAYKUMW, NnpaBuno JleHua, NocTynatbl crneynanbHom
TEOPUN OTHOCUTENBHOCTU JWHLUTENHA, YpaBHEHMe OJWHLWITENHA A1
(hoToappekTa, nNepBbli K BTOPOA  nocTynatbl bopa, npuHUMN
HeonpegeneHHOCTN [eii3eH6epra, 3aKOH COXpaHeHWs 3apsfa, MaccoBOro
ymcna u 3Heprum B ALEPHbIX peakuusx, 3aKoH pagnoakTMBHOIO pacnaja;
MPy7 chopMMPOBAHHOCTb YMEHWIA WCCnefoBaTb WM aHa/IM3MpoBaTb
pasHoo6pasHble (PU3NYECKME SBNEHMSI U CBOMCTBA OOBLEKTOB, MPOBOAMTH
CaMOCTOSATe/IbHble UCCNeOBaHNSA B peasibHbIX U N1a60paTOPHbLIX YCN0BUSAX,
ynuTaTb W aHa/IM3MPOBaTb XapaKTEPUCTUKM MPUOOPOB U YCTPOIACTB,
06BACHATL NPUHLMIMBI UX PabOoThI;

MPy9 chopMMPOBaHHOCTb YMEHUS peLlaTb pacyeTHble 3afayn C SBHO
3af1aHHON N HEsBHO 3afaHHOW (hM3MYECKON MOMENbI: Ha OCHOBaHWUU
aHanM3a ycnosus  BbloMpaTb  (hM3MYeckMe  MOLenn,  OTBevaroLume
TpeboBaHMAM 3afaun, NMPUMEHATb (POPMY/ibl, 3aKOHbI, 3aKOHOMEPHOCTU
noctynatbl (PU3NYECKUX TEOPWUA MNPU WUCMOMb30BaHUM MaTeMaTU4eckKnx
METO/0B peLleHns 3afa4, NPOBOANTL pacyeTbl HA OCHOBaHUW UMEIOLLIMXCS
[aHHbIX, aHa/IM3MPOoBaThb Pe3y/ibTaTbl M KOPPEKTMPOBaTL METOAbI PeLIEHUS
C YYeTOM [MOJIyYeHHbIX Pe3y/bTaToB; pewaTb KayeCTBeHHble 3ajauw,
Tpebytowme NPUMEHEHUS 3HAHWIA U3 pasHbIX Pa3fdenioB LUKObHOro Kypca
(M3nKK, a Takke WHTerpaunyM 3HaHWA ©3  JpYyrux npeameToB
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eCTeCTBEeHHOHAay4YHOro LUMKna: BbICTpamBaTb  JIOTMYECKYH  LIernoyKy
Paccy>XfieHMin C OMNOpo Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hM3nYecKme ABMeHNS;

MPyl12 oBnageHWe oOpraHuM3aLMOHHbLIMA N MO3HABATENbHLIMW YMEHUSAMM
CaMOCTOATENIbHOIO NPUOBPETEHNS HOBbIX 3HaHWUIA B MPOLLECCe BbIMOIHEHNS
MPOEKTHbIX U Y4ebHO-MUCCNeaoBaTeNlbCKUX PaboT, yMeHUsAMU paboTaTb B
rpynne C BbINO/IHEHVEM Pa3IMYHbBIX COUMaNbHLIX POSeld, MIaHMpPoBaTh
paboTy  rpynnbl, pauMoOHa/IbHO  pacnpegensTb  AeATeNIbHOCTb B
HecTaHAApPTHbIX CUTyauusiX, afeKBaTHO OLEHMBaTb BKa4 KaX4oro u3
YYaCTHUKOB TPYMnbl B PELLEHNE paccMaTpmBaeMoii Npobsiemsl;



2. CTPYKTYPA 1 COOEP>XAHVE YYEBEHOIO MNMPEOMETA
2.1. O6bem yyebHOro npegmeTa v BUAbI y4ebHOM paboTbl

Bupg yyebHoi paboThl O6bem B vacax

O6bem obpasoBaTe/IbHOW NporpamMmbl y4eb6HOro npegmeTa 208
Ob6sas3aTenbHasa ayguTopHasa Harpyska: 170
TEOpEeTUYECKME 3aHATUS, 122
B T.4. B (hOpMe NpaKTUYECKON NOLrOTOBKM 33
NpakTUYecKne 3aHATUS, 20
B T.4. B (hopMe NPaKTUYECKON NOArOTOBKM 10
nabopaTopHble 3aHATUA, 28
B T.4. B (DOpPMe NPaKTMUUECKON NOArOTOBKM 12
CamocToAATeNbHas paboTa,

B T.4. B (DOPMe MpaKTUYECKOW MoAroTOBKM

NMHauBuagyanbHbIA NPOEKT 32
MpomexyToyHasa atTecTayumns (3K3ameH) 6
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2.2. TeMaTM4eCKMiA NNaH 1 coiepXkaHune yyebHoro npegmeTa

HanmeHoBaHUe
pasfesioB U TeM

1
MoBTOpeHMe Kypca
(131K OCHOBHOW
LUKOSTbI

CopepXaHue yuebHoro matepuana n opmbl opraHusayummn
feATeNbHOCTM 06y4darwmnxcs

2
TeopeTuueckoe 3aHaTWe. PelleHMe 3aflaHWii Ha MOBTOPEHWE
Kypca (31K OCHOBHOI LLIKOSbI

KoHTponbHast paboTa (BXOAHON KOHTPO/b)

Paspen 1. dusnka n meToAbl HAY4YHOT0 NO3HaAHUA

Tema 1.1
BeefeHune

Pasgen 2. MexaHuka

Tema 2.1.
KnHematnka

TeopeTnueckoe 3aHsATue. DBBefeHne. ®Pusnka U MeETOAbI
Hay4HOro no3HaHus
®du3nka - Hayka O npupofe. HayuHble MeToAbl MO3HAHUA

OKpY)KatoLLero Mupa. Posib 3KCMepuMeHTa U Teopumn B MpoLecce
Mo3HaHWS NPUPOAbl. IKCMEPUMEHT B (hu3nke. MogaennposaHue
(U3NYECKNX SBNEHWIA U MPOLECCOB. HayuHble  rMMoTesbl.
®u3nYecKMe 3aKOHbl 1 Teopuu. [paHWLbl  NPYMEHUMOCTU
(M3NYECKMX 3aKOHOB. [MpUHUMN COOTBETCTBUS. Ponb M MecTo
(13VKM B HOPMMPOBAHIN COBPEMEHHOI HayyHOl KapTWHbI MUpa,
B NMPaKTUYeCKOli AesTeNbHOCTY Noaei

TeopeTuyeckoe OCHOBHblE MOHATUA KUHEMAaTUKMK.
PaBHOMepHOe MpAMONMHENHOE ABVKEHWE

MexaHnyeckoe [BuXeHne. OTHOCUTENbHOCTb MEeXaHWYecKoro
aBmkeHus. Cuctema oTcyeta. TpaekTtopusa. [lepemelleHue,
CKOpOCTb  (CpefiHii  CKOPOCTb, MFHOBEHHas CKOpPOCTb) W

3aHATNE.
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B Tom 4uucne

O6bem npakTu-
B 4acax yeckas
NoOArOTOBKaA
3 4
1 —
1 —
2 2
2 —

Koabl 06W X KOMOETeHLU 1
JNIMYHOCTHBbIX,
MeTanpegMeTHbIX, MPpeAMeTHbIX
pe3ynbTaTtoB, GOPMUPOBAHUIO
KOTOpPbIX CNOCOGCTBYET
3/IEMeHT NporpamMmbl
5
OK 04, NP14, NP23, NNP24, NP25,

MP1, MP2, MP3, MP4, MPG6,
MP12, MP13, MP15, MP16,
MP17, MP39, MP63, NP67, MNMPy9

OK 03, OK 05, /IP8, /P16, JIP26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP61, P65,
MP66, MPy1, MPy13

OK 05, /1P8, JIP16, /IP26, /P33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, P63,
MP65, MPy3, MPy4, MPy5



Tema 2.2.
JdnHamunka

YCKOpPEeHMEe MaTepuasibHON TOUKKM, UX MPOEKLMN Ha OCU CUCTEMbI
KoopamHat. CroXKeHVe nepemelleHniA U CNOXKEeHWe CKOPOCTEN.
PaBHOMepHOe PaBHOYCKOPEHHOE NPSMOSIMHEHOE ABUXKEHME.
TeopeTuueckoe 3aHaTue. [1PAMONMHENAHOE  [BUXKEHWE C
MOCTOSAAHHLIM YCKOpPEeHVEM. PaBHOMepHOe [ABWXEHMe TOYKM Mo
OKPY>XHOCTU

PaBHOYCKOPEHHOE  MPSIMO/MIMHENHOEe  ABMXKeHMe.  [padwmkum
3aBUCMMOCTW  KOOPAMHAT, CKOPOCTW, YCKOpPeHWsd, nyTh U
nepeMeLLleHns MaTepuanibHOM TOYKM OT BpemeHn. CBoboaHOe
nageHne. YCKopeHWe CcBOGOAHOro nadeHns. KprBonvHelHoe
[BVOKeHMe. [IBMKeHVMEe MaTepuasibHOW TOYKM M0 OKPYXXHOCTU C
MOCTOAAHHOM MO  MOAY/0  CKOPOCTbK.  YTNoBas CKOPOCTb,
NNHEeHas  ckopocTb.  [lepyMog ¥ 4acToTa  OGpaLLeHus.
LleHTpoCTpeMuTENIbHOE YCKOPEHME

MpakTuueckoe  3aHaTue. PelleHne 33a0a4 nNo  Teme
«KunHemaTunka»

TeopeTuueckoe 3aHAaTMe. Cuna. Macca. 3aKOHbI AUHAMUKMW.
MpyHUMN oTHocUTeNbHOCTU annnes. MepBblil 3aKOH HblOTOHa.
WHepumanbHble cucteMbl otcyeta. Macca Tena. Cuna. MNpuHumn
cynepnosuumm cun. BTopoit 3akoH HblOTOHa 419 MaTepuasibHOM
TOUYKM B MHepumanbHoi cucteme otcueta (MCO). TpeTuin 3akoH
HbloTOHa A4/19 MaTeprasibHbIX TOYEK.

TeopeTuueckoe 3aHsTue. CuMbl B NPUPOAE.

Cwuna ynpyroctu. 3akoH 'yka. Bec Tena. TpeHue. Buabl TpeHUA
(nokos, CcKoMbXeHus, KadveHus). Cuna TpeHus. Cyxoe TpeHue.
Cuna TpeHUs CKOMIbXEHUA U cuia TPeHUs nokos. KoahpuumeHT
TpeHus. Cunia COnpPOTUBMIEHUSA NPU ABUMXEHWUM Tena B XXUAKOCTU
NNK rase.
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OK 05, /1P8, /IP16, NIP26, /IP33,
MPS, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
MP65, MPy3

OK 05, /1P8, 11P16, JIP26, NP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MNP63,
MP65, MNMPy3, MPy4, MNMPy5

OK 05, 1P8, N1P16, JIP26, JTIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, TP62, IMP63,
MPy2, MPy5

OK 05, /1P8, IP16, J1P26, JTP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MP63,
MPy2, MNPy5



Tema 2.3.
3aKOHbI COXpaHeHs
B MeXaHuKe

TeopeTunyeckoe 3aHATHe. 3aKOH BCEMUPHOIrO TAroTeHus. Nepsas
KOCMUYeCKas CKOPOCTb

Cwvna TSXKeCTu 1 cuia BCEMUPHONo TArOTeHMA. 3aKOH BCEMUPHOIO
TAroTeHus. lNMepBas KOCMUYECcKas CKOPOCTb. [BV)KeHWe MnaHeT w
ManbIx Ten ConHeYHon cucteMbl. Bec. HeBecomMocCTb.

MpakTuuyeckoe 3aHsTue. [NpvMeHeHMe 3aKOHOB HbIOTOHA npu
peLleHnmn 3agau

MpakTuyeckoe 3aHAaTue. KIccnegoBaHne OBUMXKEHUA 6pyCKa no
HaKMNOHHOW NIOCKOCTU NOZ AeNCTBUEM HECKONIbKUX CUN

TeopeTunueckoe 3aHaTue. IMnynbc Tena. IMnynbc cubl. 3aKoH
COXpaHeHua nMnynsca. PeakTMBHOE [BUKEHME.
Vmnynbc maTtepuanbHO TOUKM (Tena), CUCTEMbl MaTepuasibHbIX
TOYeK. MmnynbC cuibl M U3MEHeHWe WuMMynbca Tena. 3akoH
COXpaHeHns umnynbca. PeakTMBHOE [ABWXeHMe. Kcnonb3oBaHue
3aKOHOB MeXaHUKWN ANs 0ObACHEHUS ABMXKEHWUS HEOECHbIX Ten U
0NS pasBUTMSE  KOCMUYECKMX  UCCNeAoBaHWin,  rpaHuubl
NPUMEHUMOCTU KNTACCUYECKON MeXaHUKW. YTIpyrue n Heynpyrue
CTONIKHOBEHMA
TeopeTunueckoe 3aHaTue. MexaHnyeckas paboTa M MOLHOCTb.
KunHetnyeckaa aHeprua. [loTeHumanbHad  3Heprus.  3akoH
COXPaHeHMs1 MeXaHN4YeCKOW 3HePrun.
MexaHunuyeckass paboTa U MOLLHOCTb. KMHeTUYecKas 3Heprus.
MoTeHUManbHaa 3sHeprusa. [loTeHUManbHas 3Heprua  ynpyro
27

OK 02, OK 05, J1IP8, J1IP16, J1P26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP63, MNP64,
MPy1,MPy2, MPy5,MPy10,
MPyl11

OK 05, J/1P8, /P16, JIP26, NIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P63, NMP64,
MPy1,MPy2, MPy5, MPyHO,
MPyl11

OK 05, N1P8, J1P16, JIP26, JTIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P63, INMP64,
MPy1, MPy2, MNPy5, MPyHO,
MPy11

OK 02, N1P8, J1P16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP61, MP63,
P64, INP69, MNPy2, NMPy5,MPy11

OK 05, N1P8, N1P16, JTP26, JTIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, INMP63, MP64,
MPy2, MPy5



[ehopMMpoBaHHOW NPYXWHbI.  MoTeHUManbHas 3Heprus Tena
BON3M NOBEPXHOCTHN 3emnn. lMoTeHuUMansbHbIE n
HenoTeHUuasibHbl€ CUJIbI. CBs3b pa60TbI HenoTeHUWasibHbIX CUJT C
N3MEHEHMEM  MEeXaHNYECKO SHEpPrmm CUCTEMbI  TE/. 3aKoH
COXPAHEHUS1 MEXaHMYECKOW 3Heprun. PaboTa Cubl TSHXKECTU WU
CWJbl YNPYTocCTn. I'IpvuvleHeHme 3aKOHOB COXpaHEHUA.
MpakTuyeckoe 3aHATUe. [1pMMEHEHME 3aKOHOB COXpPaHeHuA
NMNynbca U 3Heprumn Npu peleHnn 3agad

Pasnen 3. MonekynapHasa pusnka n TepMmognHaMunka

Tema 3.1
OcHoBbI
MOJIEKY/IAPHO-
KWHETNYECKON
Teopumn

Teopetuueckoe saHaTme. OCHOBHble MonoxxeHnss MKT. OcHoBHoe
ypaBHeHe MKT

OCHOBHbIe MOIOXKEHUA MOSIEKYNAPHO-KUHETUYECKON TEOPUUN U KX
OrnbITHOE 060CHOBaHMe. BpOyHOBCKOe [ABWXKeHWe. Auddysus.
Xapaktep [ABVWXKEHMS W B3aUMOLEMCTBMA 4acTuL, BeLecTBa.
Mogenu CTPOeHMsi ra3oB, >KMAKOCTE W TBepAbIX Ten U
06BbSICHEHVE CBOWCTB BeLLECTBA Ha OCHOBE 3TMX Mojeneil. Macca
n pasvepbl Monekyn. KonuuectBo BellecTtsa. [locTosiHHasA
ABoragpo.

TeopeTnueckoe 3aHATHe. TemMnepatypa v ee UsMepeHne

TennoBoe paBHOBecue. TemnepaTypa U ee u3MepeHue. LLkana
Temnepatyp Llenscua. Mogenb ugeansHoro rasa. OCHOBHOe
YpaBHeHME MOJEKYNAPHO-KMHETUYECKOW Teopuu  NAealbHOro
rasa. AGCOMOTHas Temnepatypa Kak Mepa cpefHell KMHETUYECKOM
3Heprun TennoBoro ABWXeHus 4Yactul rasa. LLikana Temnepatyp
KenbBuHa.

TeopeTuueckoe 3aHsTUe. VI3onpouecchl. ["a3oBble 3aKOHbI
"a30Bble 3aKOHbl. YpaBHeHWe MeHgeneesa-KnanenipoHa. 3akoH
JanbToHa. W3onpoueccbl B MAealbHOM Ta3e C MOCTOSAHHbIM
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OK 05, /IP8, /IP16, 1IP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP63, MP64,
MPy2, MPy5

OK 05, J1P8, N1P16, J1IP26, JIP33,
MP8, MP10, MP18, MP109,
MP28, MP30, MP31.MP42,
MP46, MP55, MP62, MNP63,
P64, NPe65, MNPy3, MNMPy4

OK 05, N1P8, NP16, N1P26, NP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP63, MPy4, MPy5

OK 05, /1P8, NNP16, /1P26, /1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,



Tema 3.2
OcHOBbI
TepMoANHaMUKIN

KONNYECTBOM BellecTBa. I"padhmyeckoe npeacraeneHne
N30MNPOLLECCOB: M30TEpMa, 130X0pa, 1306apa

MpakTuyeckoe 3aHATMe. PelleHne 3ajad no Teme
«MonekynsapHas (r3nKa»

Na6opaTopHoe 3aHsATue. VICCea0BaHMe 30XOPHOrO MpoLiecca B
rase

Na6opatopHoe 3aHaTue. OMpeaeneHMe MacCbl BO3fgyxa B
K/aCCHOM KOMHAaTe Ha OCHOBE W3MepeHWid 06bemMa KOMHaTbl,
[aBneHns U TeMnepaTypbl BO3ayXa B Hell.

TeopeTnueckoe 3aHaTue. BHYTPEHHAS 3HEprus naeanbHoro rasa.
PaboTa 1 TensoTa Kak (opMbl nepefayn aHepruun. Konmyectso
TensoTbl. YpaBHeHWe Tena0Boro 6anaHca

BHYTpeHHAA 3Heprusa cucteMbl. BHYTpPeHHAS aHeprus naeansHoro
rasa. Pabota W TennoTa Kak (hopMbl Mepefayn  3Hepruu.
TennoemKocTb. YpenbHas TennoemKoCTb. Konn4yectBo Tensothbl.
YpaBHeHVe  TennoBoro  6anaHca.  Bugbl - Tensonepegauu:
TEensIoNpPoOBOLHOCTb, KOHBEKLMNA, U3/yYeHUe.

TeopeTnyeckoe  3aHATUE. [Mepeoe ¥ BTOpOe  Havana
TEepPMOANHAMUKM

MepBblil 3aKOH TepMOAMHaMUKW. [MprMeHeHMe MepBOro 3akoHa
TEPMOAMHAMUKM K m3onpoueccaMm.  AamabaTHblil  npovecc.
payeckas wHTepripeTaums paboTbl rasa. BTOpoil 3akoH
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MP46, MP55, P62, MNP67,
MPy2, MNPy5

OK 05, N1P8, N1P16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MNP62, INMP67,
MPy2, MPy5

OK 04, NP14, NP23, NP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, MP62, MP63,
P66, INMP610, NPy7, MPy12

OK 04, OK 05, J1P14, P23,
npP24, IP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P62,
MP63, MNP66, NMP610, MPy7,
MPy12

OK 05, N1P§, /1P16, N1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, TMP63, MP65, MNMPy4

OK 05, /TIP8, 1P16, /TP26, J1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P63, MP64,
MPy2, MPy5



Tema 3.3.
ArperaTHble
COCTOSIHMSA BeLLeCTBa
1 hasosble
nepexopbl

TepmMoAnHaMUKK. HeobpaTnMoCTb NPOLLECCOB B MPUPOJE.
TeopeTunueckoe 3aHATue. Tennosble gpurarenn. Krig tennosoro
apurartens. OxpaHa npuposbl

TennoBble MawuHbl. TPUHLMNLI AEACTBMSA TEMI0BbIX MallvH.
Mpeobpa3oBaHNsa 3Hepruy B TENIOBbIX MawmHax. KoathhuumeHT
MoNIe3HOro [encTsms TennoBo MawuHbl. Linkn KapHo u ero
KO3(PUUMEHT MONME3HOTO [AENCTBUA. IKONOrnyeckme npobrembl
TENN03HepreTnkn. TexHUYecKne YCTPOMCTBA M NpaKTUYecKoe
NpYMeHeHve:  [BuUrate/l  BHYTPEHHEro CropaHus, ObITOBOM
XONOAWNBHUK, KOHANLUMOHeP. OXpaHa Npupoab!

TeopeTuueckoe 3aHsATMe. lcnapeHne U KOHAeHcauws.
HacbIlWeHHbIM  Map W ero  CcBOWCTBa.  AOGCOMKOTHas U
OTHOCUTE/bHas BIAXKHOCTb BO3AyXa.

KcnapeHne n KoHAeHcauus. HacbIlEHHbI nap U ero CBOMCTBa.
AGCONOTHasA M OTHOCUTENbHAsA BMAXHOCTb BO3ayxa. [Mpubopsl
019 onpefeNieHns BNaKHOCTM BO3fyxa. Touka pocbl. KuneHwe.
3aBMCMMOCTb TeMnepaTypbl KuMeHust oT fasneHuns. Kputuyeckoe
COCTOsIHMe BellecTBa. [MeperpeTblii nap M ero MUcnosib3oBaHue B
TEXHWKe

NabopaTopHoe 3aHATKMeE. OnpepeneHne OTHOCUTE/IbHOM
B/IXKHOCTM BO3/yXa.

TeopeTnueckoe 3aHaTue. XapaKTepuUCTUKN TBEPAbIX TeN

XapakrepucTuka TBEpLOro COCTOAHMSA BELLeCTBa.
Kpuctannmueckve v amopdHble Tena. AHM30TPOMUA CBOWCTB
Kpuctannos. XXugkue KpucTanibl. YTNpyrue CBOWCTBA TBEPAbIX
Ten. 3akoH [yka. MexaHM4yeckme CBOWCTBA TBeEPAbIX Ten.
MnacTuyeckas (octatoyHasn) geopmanms. TennoBoe paclumpeHue
TBepAbIX Ten Un  xuakocTed.  KoapuuueHT  fIMHeHOro
pacwmpeHns.  Koa(h(huumMeHT O0ObEMHOIO paclUMpeHus. YuyeT
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OKO01.0K 03, OK 07, JIP30,
NP8, NP16, 1P26, P33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, P61, MNP67, MNMP68, MNP69,
MPy1, MPy2, MPy9, MNPytO,
MPy11,MPy13

OK 05, /IP8, NP16, /IP26, JIP33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MP65,
MP68, MPy1, MPy3, MPy4

OK 04, P14, P23, NTP24, NP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13,MP15,MP16,
MP17, MP39, P62, P66,
MP610, MPy7, MPy8, MPy12

OK 01, OK 03, JIP8, JIP16, /P26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, P63,
MP65, MP69, MPy1, MPy2, MPy3,
MPytO



paclmpeHns B TexHuKe. [lnaBneHue. YpenbHas

nnaBneHUA.
TeopeTnyeckoe

3aHaTne. JKMOKoe COCTOAHUA

MoBEPXHOCTHOE HaTsKeHMe. CMaunBaHue.
XapaKTepuCcTVKa XIAKOro COCTOSIHUS BellecTBa. MOBEPXHOCTHbIN

CMOW  XNAKOCTW.

JHeprmua NoBepXHOCTHOrO  C/Iof.

TennoTa

BELLIECTBA.

BAvkHuiA

nopsiaok. MoBepXHOCTHOE HaTskeHMe. CMauvBaHue. ABNEHNS Ha
rPaHuLEe XNAKOCTU C TBEPAbIM TenoM. KanunnsipHble SBneHus.

KoHTponbHas pa6oTa

Paspen 4. OnektpognHammnka
TeopeTnyeckoe 3aHsTUe. 3aKOH KynoHa. 3akOH COXpaHeHus

Tema 4.1.
AnekTpocTaTtmka

3apaga
AnekTpusaums

ANEKTPUYECKMX  3aps/0B.

Ten. JneKTpuyeckwii  3apsa.  [Ba  Buaa
3aKOH COXpaHEHUs1 31EeKTPUYECKOTO

3apafa. BsaumopeiicTBre 3apsgoB. 3akoH KynoHa. To4euHbll
3NEKTPUYECKNI 3apag,

TeopeTnueckoe 3aHATUe. DNEKTPUYECKOE MoSie
AnekTpuyeckoe nose. HanpsXeHHOCTb 31eKTPUYECKOro mMons.

MpUHUMN  Cynepno3uLui  3NMEKTPUYECKUX  MONEiA.

Hanpsa>XXeHHOCTn

TeopeTunyeckoe 3aHaTue. [POBOAHUKN N AN3NEKTPUKN

JIvHUn

3NeKTpuYecKoro nons. PaboTa cun
3neKTpocTaTnUyeckoro nong. lNoreHuman. PasHOCTb NOTEHLMAIOB.

MPOBOAHMKK, AN3NEKTPUKMA U NOMYNPOBOAHMKNA. TTPOBOAHMKMN 1
AV3NEKTPUKMA B 3M1EKTPOCTATUUYECKOM Mone. [ManeKTpuyeckas

MPOHNLLAEMOCTb.

TeopeTnyeckoe 3aHsTue. KOHAEHcaTOPbI

SNEKTPOEMKOCTb.

KoHaeHcaTop.  31eKTpoemMKOoCTb

KOHAEHcaTopa. DHeprus 3apsiXkeHHOro KoH/eHcaTopa
TexHuueckne ycTpoiicTBa W NPaKTUYECKOEe  MPUMEHEHME:

3M1EKTPOCKOM,  3/1EKTPOMETP,
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INIEKTPOCTATNYECKAA

MN0CKOro

3aLimTa,

OK 05, J1P8, J1P16, J1P26, J1IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, INMP65, MPy3

OK 04, OK 05, J1P8, J1IP16, J1P26,
P33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, INMP62, MNP63,
P64, MNP65, MNMPy2, MNPy4, MNPy5

OK 05, /P8, /IP16, /P26, /P33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MPG3,
MP65, MPy3, MPy4

OK 01, /1P8, /P16, JIP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P69, MP610,
MPy3, MPy4, MPy12

OK 01, /IP8, JIP16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P67, P68,
MPy9, MPytO



Tema 4.2.
[MOCTOAHHbIM

3NEKTPUYECKNIA TOK.

TOKM B pa3nNyHbIX
cpepax

3a3eM/IeHVe  3NeKTPONPUOOPOB, KOHAEHCATOP, KOMMPOBA/bHbIN
annapart, CTPYMHbIN NPUHTEP.

MpakTnyeckoe 3aHATHeE. PelueHne 3afad no TEMe
«INeKTpocTaThKa»

TeopeTuyeckoe 3aHaTue. 3aKOHbl OMa AN1s LIENein NoCTOSHHOMO
TOKa.

INEKTPUYECKNIA TOK. YCNOBMSI CYLLLECTBOBAHUS 3MEKTPUYECKOrO
Toka. WcTouHMKM Toka. Cwuna TokKa. [1OCTOSIHHbIA  TOK.
HanpsbkeHne. 3akoH Oma Ana yyacTka Lenu. OneKTpuyeckoe
COMpPOTUB/IEHME., Y fenbHoe COMpPOTMB/IEHNE BeLLecTBa.
JNeKkTpoABMXKYLLAA CWNa U BHYTPEHHee  COMPOTUBNEHME
MCTOYHMKA TokKa. 3akoH Oma [ans  nonHOW  (3aMKHYTOW)
anekTpuyeckor uenun. KopoTkoe 3amblKaHue.

JlabopaTopHoe 3aHATMe. O3Hakom/eHne c

3NEKTPOM3MEPUTENbHBIMU NPUGopaMu

Na6opaTopHoe 3aHsaTue. lccnepoBaHue BOﬂbT-aMﬂepHOVI
XapaKTePUCTUKN NPOBOAHUKa

TeopeTI/I‘-IECKOE 3aHATHNE. nOCﬂeAOBaTeﬂbHoe n I'Iapaﬂnefleoe
CO€/INHEHWE MPOBOAHWKOB

32

OKO01,0K 04, /IP14, IP23,
NP24, NIP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP63,
P67, MNP68, MP610, MNPy,
MPy12, MPy13

OK 01, /1P8, JIP16, JIP26, J1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P61, INMP63,
P64, MNMPy4, MNPy5

OKO01,0K 04, NK 1.1, NK 2.1,,
NP14, NIP23, NP24, NP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13,MP15,MP16, MP17,
MP39, P66, IMP610, MNMPy7,
MPy8, MNMPy12

OKO01,0K 04, MK 11, MK 2.1,,
NP14, P23, NP24, J1P25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, MP66, MNMP610, MNMPy7,
MPy8, MPy12

OK 01, /1P8, N1P16, N1P26, P33,
MP8, MP10, MP18, MP19,



MocnepoBaTenbHoe, nNapanfeNbHOe, CMeLaHHOe — COefAMHEeHMe
MPOBO/HMKOB.

TeopeTuueckoe 3aHaTve. PaboTa M MOLHOCTb 3/1EKTPUYECKOrO
Toka. TennoBoe AeiCTBME TOKa

PaboTa aneKTpuyeckoro Toka. 3akoH [koynsi-SleHua. MoLWHOCTb
3NEKTPUYECKOrO TOKa.

Na6opaTopHoe 3aHsATue. VlccnefoBaHWe MoOcCnefoBaTelbHOroO Wy
napannenbHoro CoeanHeHNs NPOBOAHNKOB.

Na6opaTopHoe 3aHATUe. VI3MEpPEHME 3MEKTPOABMXKYLLEA CUMbl
MCTOYHMKa TOKa 1 ero BHYTPEHHEr0 CONpPoOTUB/IEHUA

MpakTuuyeckoe 3aHsTue. PelleHWe 33g4a4 Mo TeMe «3aKOHbI
MOCTOAHHOIO 3N1EKTPNUYECKOI0 TOKa»

TeopeTuyeckoe 3aHaTue. 3akoHbl Kwupxroa nans ysna
CoefiHeHMe NCTOYHMKOB 3/1EKTPUYECKON 3HEPrn B 6aTapeto
3akoHbl  Kupxroga pgana  ysna. CoefuHeHWe WUCTOYHWKOB
3NEKTPUYECKOI 3Heprum B b6aTapero

MpakTuueckoe 3aHATKe. PelleHne 3a4a4 C NPUMEHEHNEM 3aKOHOB
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MP28, MP30, MP31.MP42,
MP46, MP55, 1NP61, IMNMP63,
P64, MNPy4, MNMPy5

OK 01, OK 03, J1P8, J1IP16, J1P26,
P33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, 1NP62, MNMP63, MNP64
OKO01.0K 04, NK1.1., NK 2.1,
NP14, P23, JIP24, P25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15,MP16, MP17,
MP39, P66, MNP610, MPy7,
MPy8, MPy12

OK 01, OK 04, MNK 1.1, MK 2.1.,
NP14, NP23, P24, JIP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13,MP15,MP16, MP17,
MP39, P66, MNP610, MPy7,
MPy8, MNMPy12

OKO01.0K 04, /IP14, NP23,
NnP24, 11IP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P61,
MP63, MP64, NP67, MPy9,
MPy13

OK 01, NNP14, NIP23, J1P24, J1P25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, MNP61, MNP67,
MPy9, MNPytO

OK 01, NK 2.1., JIP14, J1P23,



Kupxroda

TeopeTuyeckoe 3aHaTue. DNEKTPUYECKUIA TOK B MeTaI1axX
ONeKTpoHHaA MPOBOAMMOCTL TBepAbIX MeTannoB. 3aBUCUMOCTb
conpoTmBneHnAd MeTaJ1In0B oT TEMMepPaTyp.bI.
CBepxnpoBoANMOCTb.

TeopeTnyeckoe 3aHATHE. 3neKTpML|eCKM|7'I TOK B 3/IEKTPO/INTaX
ANeKTpUYECKNiA TOK B pacTBopax W pacriaBax 3/MeKTPOUTOB.
DNeKTPONNTNYeCKas anccoumaums. dneKTpoms.

TeopeTuueckoe 3aHaTHe. JNEKTPUYECKMA TOK B Bakyyme U B
rase

ANeKTPUYECKMin TOK B BaKyyme. CBOICTBA 3/IEKTPOHHbIX MyYKOB.
TepMO3NeKTPOHHAsA 3MUCCUA.  DNEKTPUYECKMIA TOK B rasax.
CamocCTOATENbHbIA U HECaMOCTOATE/IbHbIN - pas3psg.  MonHus.
Mnasma

TeopeTuueckoe 3aHaTue. [lonynpoBogHuMKW. COOCTBEHHas W
npumecHas NpoBOAMMOCTM MOJYNPOBOLHNKOB

MonynpoBoAHMKN. COGCTBEHHAA M MpUMeCcHas MNPOBOAUMOCTb
nosynpoBoAHNKOB. CBOICTBa p-M-MNepexoja.

TeopeTnueckoe  3aHaTWe.  [10/lyNPOBOAHMKOBLIA  [AMOA.

MonynpoBOAHMKOBbIE MPUGOPSI
MpyMeHeHVe NONYNPOBOAHMKOB. M0yNpPOBOAHUKOBbIE NPUGOPSI
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NP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P61,
MP67, MPy9, MPyO

OK 02, /P8, /1P16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P68, P69,
MP610, MPy12

OK 02, OK 07, JIP8, 1IP16, JIP26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P67, P68,
MPytO

OK 02, /P8, /IP16, /P26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P68, MP69,
MP610, MPytO, MPyIO

OK 01, /IP8, JIP16, NIP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P68, MP69,
MPy4, MPytO

OK 01, OK 07, /IP8, JIP16, JIP26,
N1P33, MP8, MPtO, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP61, P68,
MP69, MPy1, MPy4, MPyHO,
MPytO



Tema 4.3
MarHuTHoe nore.
DNeKTpoMarH1MTHas
NHOYKUWA.

KoHTponbHasa paboTta

TeopeTunyeckoe 3aHaTne. MarHuTHoe norne.

MOCTOAHHbIE MarHWTbIl. B3avMoaencTBMe MOCTOSHHLIX MarHWUTOB.
MarHutHoe none. BekTop MarHWTHOM WHAYKUMKW. [lprvHUmMN
CynepnosnumMn MarHUTHbIX Nonei. JIMHUM MarHUTHON UHAYKLUUN.
KapTvHa AWHWIA  MarHATHOW WHAYKUMM MONSA  MOCTOSHHbIX
MarHMToB. MarHutHoe mnofie MpoBOAHMKA C TOKOM. KapTuHa
NMHWA ~ MHAYKUAWM  MarHWTHOrO  NONf  AJIMHHOTO  MPAMOro
NPOBOJHMKA N 3aMKHYTOI0 KO/bLEBOro MPOBOAHNKA, KATYLUKK C
TOKOM. OnbIT OpcTefa. B3avmogeicTBre NPOBOAHUKOB C TOKOM.
TeopeTnueckoe 3aHaTue. 3aKOH Amnepa. Cuna JlopeHua

Cuna Awmnepa, ee mofynb W HanpaeneHve. MpumeHeHWe CUnbl
Amniepa. [IBM>KEHMe 3apsXKeHHOM 4YacTuubl B OAHOPOLHOM
MarHUTHOM none. Pab6ota cunbl JlopeHua. MpUMeHeHWe Ccunbl
JlopeHuga.

TeopeTunyeckoe 3aHATUeE. HABneHve 3NEKTPOMArHMTHOM
nHAyKumn. Mpasuno JleHua.

FABMEeHNe  3NEKTPOMArHUTHOW  MHAYKUMKW. T1OTOK  BeKTopa
MarHUTHON WHAYKUMW. ONEKTPOABWKYLLAA Cuia  UHAYKUWW.
3aKOH  3/IEKTPOMarHUTHOM  MHAYKuun  Papaged. Buxpesoe
3N1eKTPUYECKOe TMone. JNEKTPOABMXKYLLaa cuna WHAYKUUKM B
MPOBOAHUKE,  ABWXYLLEMCA MOCTynaTte/lbHO B  OLHOPOAHOM
MarHuTHom nose. Mpasuno JleHua.

TeopeTunueckoe 3aHATHE. fBneHve CaMOVHAYKLMW.
VHAYKTUBHOCTb. SHEPrus MarHUTHOIO Moss TOKa.
WHAYKTUBHOCTL. fiBNEHME CaMOWHAYKUMW. DNeKTpoABMXKYLLas
cuna caMOMHAYKUMW. OHeprus MarHUTHOrO nons KaTyLlku C
TOKOM. ONIEKTPOMAarHUTHOe none

MpakTuueckoe 3aHsTue. PelleHMe 3aga4 nNo TeMe «3aKoH
3N1eKTPOMArHUTHOM MHAYKLUUW W ABNEHNE CAMONHAY KLU

35

OK 02, /1P8, /IP16, /P26, /P33,
MPS, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
MP65, MPy3

OK 02, J1IP8, J1P16, J1P26, J1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, INMP62, MNP67

OK 01, OK 05, J1P8, J1P16, /1P26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MNP62, MNMPG63,
P64, MPy2, MNPy4, MPys

OK 01, OK 05, /1P8, /1P16, JIP26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,

MP46, MP55, MP63, MNP68, MNPy2

OKO01,0K 04, JTIP14, P23,
npP24, 1IP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,



Nab6opaTopHoe 3aHATHE. VccneposaHue AAB/IeHNA
3NEKTPOMArHATHOW UHAYKLUM

Pasgen 5. Kone6aHnsa v BO/HbI

Tema 5.1.
MexaHu4yeckune
K0n1ebaHusa 1 BOMHBbI

Tema 5.2.
DNeKTpoMarHuT-
Hble KonebaHms
BO/IHb!

TeopeTuueckoe 3aHAaTre. MexaHU4YeCKMe KonebaHs
KonebatenbHas cuctema. CBO60AHbIE MeXaHUYECKMe KonebaHus.
"apmMoHuyeckmne konebaHus. Mepuogd, YacToTa, aMnAnTyaa U asa
Koneb6aHuin. TIpY>XKUHHBIA MasTHUK. MaTeMaTUYeCKUiA MasiTHUK.
YpaBHEHVE rapMOHMYECKNX KonebaHuiA. peBpalleHne 3Heprum
Npn rapMOHNYECKMX KONebaHmsX

Na6opaTopHoe 3aHaTue. lccnegoBaHWe 3aBUCMMOCTU nepuoa
MasibIX KOnebaHuiA rpysa Ha HATWU OT A4/INHbI HATK

TeopeTuueckoe saHsTre. MexaHNYeCKMe BOSHbI

MexaHu4yeckune BOJHbI, YC/OBMS pacnpocTpaHeHus. [Mepuof.
CKOpOoCTb pacnpoCcTpaHeHUs W [A/vHa BOSHbl. [lonepeyHble K
NPOLONbHbIE  BOJHbI. WHTepgepeHums n  audpakums
MexXaHU4ecKnx BOSH. 3BYK. CKOpOCTb 3ByKa. POMKOCTb 3BYKa.
BbicoTa TOHa. Tembp 3ByKa.

TeopeTuyeckoe 3aHaTUe. DNEKTPOMArHUTHbIE KonebaHus
KonebaTesnbHblil  KOHTYp.  CBOGOAHblE  3/1EKTPOMArHUTHbIE
KonebaHus B wuAeanbHOM Kofebate/lbHOM KOHType. AHanorus
MEXLY MEeXaHWYeCKUMU W 3N1EKTPOMarHUTHbIMU  KOonebaHusaMN.
®opmMyna ToMcCOHa. 3aKOH COXpaHeHUs 3HEeprun B WNAeaNbHOM
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MP16, MP17, MP39, MP61,
P62, MP63, MP64, MP67, MPy2,
MPy5, MPy9

OK01.0K 04, MK 1.1, MK 2.1.,
NP14, P23, P24, NP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, MP62, MP63, MP64, MP67,
MPy2, MPy5, MPy9

OK 05, J1P8, JIP16, JIP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63, MNPy3

OK 04, 11P8, JIP16, J/1IP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63, MPy3
OK 05, N1P8, N1P16, /1P26, JIP33,
MP8, MP10, MP18, MP109,
MP28, MP30, MP31, MP42,
MP46, MP55, IMP62, MP63, MNPy3

OK 01, /IP8, /IP16, /IP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MP63,
MPy3, MPyHO



KonebaTeslbHOM  KOHType. [peAcTaBfieHVe O  3aTyXaroLmX
KonebaHnax.  BbIHYX/[eHHble  MexaHu4yeckue  KonebaHus.
Pe30HaHC. BbIHY)XA€eHHbIE 3/1eKTPOMarHUTHbIE KosebaHws.
TeopeTunyeckoe 3aHaTue. Lienn nepemeHHOro Toka

MepemeHHbIA TOK. ["eHepaTop MepeMeHHOro Toka. EMKOCTHOe K
WHLYKTUBHOE COMPOTMB/IEHUS TMEPEMEHHOI0 TOKa. AKTUBHOE
conpoTuBneHne. 3akoH Oma [ansa  3MeKTPUYECKOn  Lenu
nepeMeHHOro Toka. PaboTa M MOLLHOCTb MEpPeMEHHOro TOKa.
Pe30HaHC B 3/1EKTPUYECKOI Lienw.

TeopeTuyeckoe saHsTue. TpPaHCHOPMATOPDI.

TpaHcdopmatop. Mpom3BoacTBO, nNepefada W NOTpebreHue
ANEKTPUYECKOA  3Heprun.  IKONOTMYECKMe  pUCKA  npu
MPOV3BOACTBE 3NeKTPUYECKOIA 3Hepruu. KynbTypa
MCNOMb30BaHUA 3M1EKTPOIHEPTNM B NOBCELHEBHOW XKM3HN
Na6opaTopHoe  3aHsTMeE. OnpegeneHvie  KoapuLmeHTa
TpaHchopMaumnn

TeopeTVI‘-IeCKoe 3aHdTune. SﬂeKTpOMarHI/ITHble BOJIHbI.
ANeKTpoOMarHUTHbIe BOJ/IHbI. Ycnosus N3nyyeHns
3/1IEKTPOMArHUTHbIX BOSIH. B3anmHasa opueHTaums BekTopos E, B,
V B 3/IeKTPOMarHUTHOW BosiHe. CBOWMCTBA 3/1€KTPOMarHUTHbIX
BOJIH: OTPaXXeHWe, MNpesioMfeHVe, nonapusaums, Aaudpakums,
nHTepgepeHuns. CKOPOCTb 3M1eKTPOMarHUTHbIX BOSH. LLkana
3N1eKTPOMarHUTHbIX BOJTH.

TeopeTuueckoe saHaTue. [NpvHUMN paguocsA3n. [MpumeHeHne
3N1eKTPOMarHUTHbIX BOSH

MMprMeHeHVe 3MEKTPOMAarHUTHbIX BOMIH B TeXHWKe U ObITy.
MpuHUMNbI  paguMoceasn U TeneBuieHwWs.  Paauonokauus.
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OK 01, /1P8, J1IP16, J1IP26, /1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP63, MP67, MPy9

OK 01, OK 03, /IP8, J/IP16, JIP26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P67, MPy1,
MPy9, MPyHO

OK01,0K 04, MK 1.1, MK 2.1,,
NP14, P23, P24, NTP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, MP66, MP610, MPy7,
MPy8, MPy12

OK 02, NP8, N1P16, J1P26, JTP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP61, NMP62,
MP63, MP68, MPytO

OK 01, OK 02, N1P8, /1P16, JIP26,
NnP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P68, P69,



Tema 5.3.
OnTunka

DNeKTPOMarH1THOE 3arpsi3HEHME OKPYXKatoLLel cpeapl
MpaKTuyeckoe 3aHATMUe. PeLleHune 3afad no TEME
«NEKTPOMAarHUTHbIE KOE6aHMS N BOMHbI»

TeopeTuueckoe 3aHAaTMe. 3aKOHbl OTPKEHUS W MPeIOM/IEHUA
cBeTa. HBNEHME NOMHOMO OTPAXKEHNSA

leomeTpuyeckass ontuka. [psMONUHENHOE pacnpocTpaHeHue
cBeTa B OAHOPOAHON cpede. Jlyu cBeTa. TOYEYHbIA WCTOYHUK
cBeTa. OTpaxeHue cBeTa. 3aKOHbl OTpaXKeHWs cBeTa. [ocTpoeHne
N306paXkeHN B NIOCKOM 3epKane. penomneHne ceeTa. 3aKOHbl
npenomseHns cBeta. ABCOMIOTHBLIN MNOKasaTeslb MPeiOMIEHNS.
lMonHoe BHYTPeHHee OTpaxeHue. [peaenbHbld Yron MOMHOMo
BHYTPEHHEr0 OTPAXEHWS.

Teopetnueckoe 3aHaTue. JIMH3bl. [MOCTPOEHWE M300paXKeHUs B
NnH3ax. Popmyna TOHKOM /IMH3bI

CobupatoLpe 1 paccemBaroLLme NMH3bL. TOHKas MH3a. POKYCHOe
paccTosiHE M OMNTMYECKas Cuna TOHKOM fMH3bl. [MocTpoeHue
N300paXEHN B  COOMpalOLMX W pacCeMBalOLLUMX  JIMH3AX.
dopmyna TOHKOW JfIMH3bl. YBeNWYeHWe, [AaBaemMoe JIMH3O0MA.
Mpenensl NPUMEHMMOCT FEOMETPUYUECKON ONTUKU. ONTUYECKMe
nproops!.

Na6opaTopHoe 3aHATUe. VIccnefoBaHe CBOWCTB M300paXXeHW B
NIH3aX.

JlabopaTtopHoe 3aHATMe. OnpegeneHwve rnokasarenA
NpeoMneHna CTekna
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MP610, MPyO, MPy11
OKO01.0K 04, /IP14, JIP23,
NP24, P25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P61,
MP62, MP63, MP67, MPy9,
MPy13

OK 05, /P8, /IP16, /P26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MP63,
P64, MPy2

OK 04, NP8, P16, NP26, NP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P67, MP6S,
MP69, MPy3

OK 04, NP14, NP23, /TP24, NTP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, MP64, P66,

MP610, MPy7, MPy8, MPy12
OK 04, NP14, NP23, IP24, JIP25,
MP1, MP2, MP3, MP4, MP6,



TeopeTtuueckoe saustue. VIHTEP(epeHUMs cBeTa
WHTepdepeHums  cBeTa.  KOrepeHTHOCTb  CBETOBbIX — Ny4eid.
WHTepepeHumss B  TOHKMX nneHkax. Kosbua HbtoTOHa.
Vcnonb3oBaHne MHTepgepeHLn B HayKe 1 TEXHUKe
TeopeTuueckoe sansTue. Augpakumns ceeta

Ondpakuma ceeta. Judpakums Ha Lenv B napasnefibHbIX aydax.
OndpakuymnoHHan pelteTtka. MoHATUE 0 ronorpapuu.

TeopeTuueckoe 3ansaTue. Aucnepcua. CnexkTpsl. MNonapusaums.
[wucnepcns ceeta. Buabl m3nyyeHnin. Bugbl cnektpoB. CrekTpbl
ncnyckaHna. CrekTpbl nornoweHns. CrekTpasbHbIl - aHan3.
CnekTpanbHble Knacchl 3Be3d. Nonsapusaums nonepeyHbIX BOJH.
Monspusaums ceeta. [JBoHoe fiyyenpenoMmieHne. Monsponasbl.
Na6opaTtopHoe 3aHaTue. OnpegeneHne AAVHbI CBETOBOW BOJHbI
C MOMOLLIbHO ANDPAKLNOHHON PeLLeTKN.

TeopeTuyeckoe 3aHATWe. YNbTPaMONETOBOE  U3MYYEHNE.
VHppakpacHoe n3ny4veHne. PEHTreHOBCKMe yyn.
YnbTpaduonetoBoe un3nyyeHve. WMHgpakpacHoe  U3NyYeHue.
PeHTreHoBckve nyun. Wx npupoga u  csoictBa. Llkana
INEKTPOMArHMTHbIX I/I3]'IyLIEHI/II7I

KoHTponbHasa paboTa

Pasnen 6. OCHOBbI CI'IELI.VIa]'IbHOVI TEeoOpuUn OTHOCUTENIBHOCTMN

Tema 6.1. TeopeTuyeckoe 3aHATHE. CneupasnbHasn Teopus
CneumnanbHas OTHOCUTE/IbHOCTU
Teopus FpaHnLbl MPUMEHUMOCTU KNacCUYECKOi MexXaHUKK. TocTynarh
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MP12, MP13, MP15, MP16,
MP17, MP39, P64, P66,
MP610, MPy7, MPy8, MPy12

OK 05, /P8, JIP16, /IP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MPy1, MPy4
OK 05, JIP8, /P16, /P26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MPy1, MPy4

OK 05, J1P8, J1P16, JTIP26, /1P33,
MP8, MP10, MP18, MP109,
MP28, MP30, MP31, MP42,
MP46, MP55, 1NP62, MNPy4, INPy8

OK 04, JTP14, NP23, NP24, NP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, P66, INMP610,
MPy7, MNPy8, MNMPy12

OK 05, OK 07, J1P8, J1P16, /1P26,
NnP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P68, MP69

OK 05, N1P8, NP16, J1P26, JIP33,
MP8, MP10, MP18, MP109,
MP28, MP30, MP31, MP42,



OTHOCUTE/IbHOCTU crneuyanbHON TeOpUM OTHOCUTENIbHOCTU: MHBAPUaHTHOCTb MOAYNS
CKOPOCTW CBeTa B BaKyyme, MPUHUWMN  OTHOCUTE/ILHOCTU
AHwTenHa. OTHOCUTENbHOCTb OAHOBPEMEHHOCTW. 3aMef/ieHne
BPEMEHM W  COKpalleHWe [MHbl.  OHEprus U1 UMMy/bC
PENATUBUCTCKOA  yYacTuubl. CBA3b  MacCbl C  3Heprven u
MMMNY/IbCOM PENIATUBMCTCKOM YacTULbl. DHEPTUSA NOKOA

Pasnen 7. KBaHToBas gpnsnka

Tema 7.1. TeopeTtnueckoe 3aHATMe. KBaHTOBad runote3a [lnaHka.

SNeMeHTbI [asneHune ceeTa. XMMUYECKOE [JeiCTBUE CBETA.

KBAHTOBOW ONMTUKM  KBaHTOBas runotesa lMnaHka. ®oToHbl. Popmyna MnaHKa ces3au
3Heprmm (HOTOHa C ero 4acTOTOW. JHeprust U MMNynbC (POTOHa.
TennoBoe um3nyyeHne.  KopnycKynspHO-BOIHOBOW  Lyasn3M.
doToHbl. JaBneHune ceeTa. OnbiThl M.H. Slebeaesa. XuMuyeckoe
[leCcTBME CBETA.
TeopeTudeckoe 3aHaTne. POTOIPGEKT. 3aKOHbI HOTOI(GEKTA
OTkpbITe 1 wuccnepoBaHve  otoaggekta.  Onbitel AT
CroneTtoBa. 3akOHbl (hoTO3(hheKTa. YpaBHEHUE DIHLLTEAHA ANA
(hoToahhekTa. «KpacHasd rpaHuua» (oToadekTa. TexHUYeckme
YCTPOCTBA W  MpaKTU4YecKoe MpUMEHeHWe:  (hOTO3NEMEHT,
(hoToAaTUMK, CONHeYHas baTapes, CBETOANOL

Tema 7.2. TeopeTuveckoe 3aHsATue. AfepHad Mogenb atoma. lloctynarbl

CTpoeHue aToma Bopa
Mogenb atoma TomcoHa. OnbITbl Pe3eptopfa Mo paccesHuio -
yactuy. [lnaHeTapHad Mogenb aTtoma. [loctynatbl  Bopa.
M3nyyeHve v nornowleHne (HOTOHOB MNPV Mepexofe atoma C
OAHOrO YPOBHSI 3HEPrun Ha Apyron. Bupbl cnekTpoB. CrekTp
YPOBHel 3Hepruy atoma BoLopoja. BonHoBble CBOWCTBA YacTuL,
BonHbl ge  bpoinsa.  KopnycKynsipHO-BO/IHOBOW  [lyasin3M.
YCTPOWCTBO M NpuHUMN  paboTbl nasepa.  TeXHUYeCKue
YCTPOWCTBA M MPaKTUYeCKoe NPUMEHEHWE: CMEKTPaSibHbIA aHan3
(cnekTpockon), flasep, KBaHTOBbIA KOMMbIOTEP
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MP46, MPS55, MP67, INMP69,
MPy2, MPy5, MPy11

OK 05, /1P8, JIP16, /P26, NP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, 1P61, MP62,
MP63, MPy1, MPy2, MPy3, MPy5

OK 01, OK 02, 1P8, N1P16, N1P26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MNP63,
MP67, MNPy2, MNPy5

OK 05, /1P8, JIP16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP63, MP64,
MP65, MPy2, MPy3



Tema 7.3.
ATOMHOe A4p0o

TeopeTnyeckoe 3aHATUe. PagnoakTMBHOCTb. 3aKoH
pafivoaKTUBHOIO pacnaja. PaanoakTuBHbIE NpeBpaLleHus.
SKCMEepUMEHTbI, [OKa3blBalOWMe CMOXHOCTb CTPOeHUst  sfpa.
OTKpbITME  paguoakTMBHOCTW.  OnbiTbl  Peseptopga  no
onpefeneHno cocTaBa pPafMoakTVBHOIO u3nyyeHus. CBOWCTBa
anba-, 0OeTa-, ramma-usnyyeHus. 3akOH PagMOaKTMBHOIO
pacnaga. BnvsiHne pagnoakTBHOCTM Ha XXUBbIE OPraHU3Mbl.
TeopeTuueckoe 3aHaTue. CTpPOeHMe aTOMHOro sgpa. [edekr
MacChbl, 3HEPTUs CBA3N U YCTONYMBOCTb aTOMHbIX SAEP.

OTKpbITME MPOTOHa W HeNTpoHa. HykMNoHHas Mogenb agpa
eli3eH6epra-VBaHeHKo. 3apsag sgpa. MaccoBoe umcno  sapa.
W3oTonbl. Anbtha-pacnag. NEKTPOHHLIA W MO3UTPOHHBIA GeTa-
pacrnafd. aMma-usnyyeHve. DHEPrus CBsi3M HYK/IOHOB B sifpe.
ApepHble cunbl. JedekT maccol Aapa.

TeopeTunueckoe saHaTue. AAEPHbIE pPeakUUU. DHEPreTUYECKUI
BbIXO SAEPHbIX peakumid. ICKyCCTBEHHas pafMoaKTUBHOCTb.
AfepHble peakumun. AfepHas aHepreTuka. HepreTUyYecKnin BbIX0s,
AAEPHBIX peakuymin. VIcKyccTBeHHas pagmoakTUBHOCTb.

TeopeTuueckoe 3aHATue. [leneHne TaXKenbIX agep. LlenHad
AAepHas peakuus. Ynpaensemas LUenHas peakuus. AAepHbIN
peakTop.

[eneHne n cuHTe3 sgep. HA4epHbIn peakTop. TepMosAepHbIN
cuHTe3. [Mpobnembl W MNEpPCneKkTVBbl  AAEPHON  3HEPreTUKM.
3JKONOrnyecKme acnekTbl ALEPHON IHEPTeTUKM.

TeopeTuueckoe 3aHaTue. TEPMOALEPHBIV CUHTES
TepMOosLepHbIN CUHTE3. DHEPrUs 3Be3L,

KoHTponbHaa paboTa
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OK 05, P8, JTP16, /1IP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
MP64, MP68, MPy2, MPy4, MPys5,
MPy9

OK 05, 1P8, J1P16, /1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31.MP42,
MP46, MP55, INMP63, INMP65, MPy3

OK 05, J1P8, N1P16, N1P26, /1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MNMP63,
MPy5, MPy9

OK 05, OK 07, IP8, /IP16, JIP26,
NP30, NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55.T1P61,
MP68, MPy1, MPyO

OK 05, OK 07, N1P8, /1P16, J1P26,
NP30, JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, NP61,
P68, P69, MNPytO



Pa3nen 8. 91eMeHTbl aCTPOHOMUU U acTPOPU3NKHN

Tema 8.1.
SNeMeHThI
acTpoHOMUM
acTpounsnkm

7

Teopetunueckoe saHaTue. CTpoeHne CONMHEYHON CUCTEMBI

STanbl pasBuTUA acTpOHOMMN. MpuknagHoe n
MMPOBO33PEHYECKOe 3HaYeHne acTpoHoMuK. B 3Be34HOro Heba.
Co3Be3aua, Apkue 3Be3fbl, MMaHeTbl, MUX BUAUMOE [BUXXEHWUe.
ConHeyHad cuctema. [lnaHeTbl 3eMHOM rpynnbl.  naHeTbl-
ruraHTbl. Manble Tenia CoTHEYHOIN CUCTEMBI.

TeopeTnueckoe 3aHsTue. 3B&3[pbl, nx OCHOBHble
XapaKTepUCTUKMN. CoBpeMeHHble npeacTasneHns 0
NPOUCX0XKAeHUN 1 3BontoLmMn ConHua 1 3BE34

ConHue, dotocgpepa n  atmoctpepa. CofHEYHas aKTUMBHOCTb.
McTouHnKk 3Heprum ConHua v 3Be3f. 3Be3fbl, WX OCHOBHblE
XapakTepucTukn.  [uarpamma  «CrekTpa/lbHbIA ~ Knace -

CBETUMOCTb». 3Be3/bl rNaBHOIA Mocnef0BaTelbHOCTU.
3aBUCMMOCTb «Macca - CBETUMOCTb» A5 3Be34  [/aBHOM
Mocnef0BaTelbHOCTH. BHyTpeHHee CTPOEHMe 3Be3(,

CoBpemeHHblE NPEACTABNEHNA O MPOUCXOXAEHUM U 3BONHOLUM
ConHua 1 3Be3q. 3Tanbl XWU3HW 3Be34,

TeopeTuueckoe 3aHaTue. MneuHbld TyTb — Hawa [anakTuka.
Tunbl ranakTnk. PagmnoranakTukn n KBasapbl.

MneuHblid TyTb - Hawa [anakTvka. CnupanbHas CTPYKTypa
"anakTnkn, pacnpefeneHne 3sesd, rasa v noian. lonoxeHve u
ABuXeHne ConHua B lNanaktuke. Tunbl ranaktvk. llnockas u
cpepuyeckas noacuctembl anaktmky  Pagmoranaktvkv — w
KBas3apbl. YepHble Ablpbl B A4pax rasaktuk.

TeopeTnueckoe 3aHsaTue. BceneHHas. PaclumpeHve BceneHHOI.
BceneHHas. PaclumpeHve BceneHHol. 3akoH Xab6na. Pas6eraHue
ranaktTmK. Teopus BonblUoro B3pbiBa. PennKTOBOE W3Ny4YeHMe.
MacwtabHas CTPYKTYypa BceneHHOM. MeTaranakTuka.
HepeLueHHble Npo6iemMbl aCTPOHOMUM

Na6opaTtopHoe 3aHATue. HabMOAeHNA HEBOOPY>KEHHbLIM T/1a30M
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OK 02, OK 03, OK 05, /IP26,
NIP34, MP5, MP21, MP33, MP36,
MP37, MP38, MP55, MP56,
MP57, MP61, MP63, MP69,
MP610, MPy1, MPy6, MPy11,
MPy12

OK 02, OK 05, JIP26, NP34,
MP5, MP21, MP33, MP36,
MP37, MP38, MP55, MP56,
MP57, P61, MP63, MP6Y,
MP610, MPy1, MPy6, MPy 11,
MPy12

OK 02, OK 05, /IP26, /P34,
MP5, MP21, MP33, MP36,
MP37, MP38, MP55, MP56,
MP57, MP61, MP63, MP69,
MP610, MPy 1, MPy6, MPy 11,
MNPy 12

OK 05, /IP26, /IP34, MP5, MP21,
MP33, MP36, MP37, MP38,
MP55, MP56, MP57, MP61,
MP63, MP69, MP610, MPy1,
MPy6, MPy11, MPy12

OK 02, OK 04, /IP14, /P23,



C WMCNOJIb30BaHMEM KOMIMbHOTEPHbIX I'IpVU'IO)KeHI/II\/'I OCHOBHbIX

NP24, NP25, MP1, MP2, MP3,
co3Be3amii CeBepHOro NonyLLUapms 1 SpKnx 38e3q,

MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P66,
MP69, MNPe610, NPy1,MPy7,

MPy12
Pa6oTa Hag nMHAMBUAYabHbIM NMPOEKTOM 32 —
MpomeXxyTouyHasa aTTecTaymsa (3K3ameH) 6 —
Bcero: 208 55
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3. YCNOoBUA PEATTNSAUNU MNMPOIMPAMMBI YHEBHOI O MNMPEOMETA

3.1. MaTepuasibHO-TEXHNYECKOe 0becrneveHme

[Ona ocBoeHMs nporpammbl y4yebHoro npegmera OOlly.11 ®dwusnka B
OBIOY «K3MT» nmeeTcs y4ebHbI KabHeT «Pusmka.

[MomeLLeHNe KabuHeTa OCHALLEHO TWUMOBLIM 060PYAOBaHMEM, B TOM 4uC/e
cneuvanM3npoBaHHOn  y4yebHOM  Meberblo M CpeacTBaMu  00y4eHus,
HEOOXOAUMBIMX AN BbIMOMHEHWUA  TPeOOBaHWA K YPOBHKO  MOATOTOBKM
obyyaromxcs.

OcHalleHne y4yebHOro KabuHera:

- NOCaf0YHble MecTa Mo KOMMYecTBY 06y4atoLmxcs;
- paboyee mMecCTO npenojasaTens;

- 3afaHusa 4na KOHTPOJIbHbIX paboT;

- NpogeccroHaIbHO-OPUEHTPOBaHHbIE 3a8AaHus;
- 3K3aMeHaUMOHHble MaTepuabl.

TexXHUYecKme cpeacTsa 00yyeHus:

- MEPCOHa/bHbIA  KOMMbKOTEP € JIMLEH3NOHHBLIM  MPOrpaMMHbIM
obecneyeHnem;

- NPOEKTOpP C 3KPaHOM.

3anbl:

BubnmnoTeka, YMTanbHbIN 3a1 C BbIXOAOM B CETb IHTEpHeT.

3.2. IHhopmaLoHHOe obecriedeHre peanmsaumm NporpaMmbl

[na peanusaunmn nporpammbl B 6M6nnotedyHoMm qoHae OBMOY «KOMT»
MMEKTCA neyvaTHble W 3MEKTPOHHble 00pa3oBaTe/ibHble U UH(OPMALMOHHbIE
pecypcbl Ans UCMO/b30BaHMS B 06pa3oBaTe/lbHOM MpoLiecce.

3.2.1. OCHOBHbIe UCTOYHUNKMN

1 Mskuwes .A. dusnka 10 knacc: yyebHMK ans o6uLleobpa3osar.
OpraHusaumii : 6a30Bblil 1 Yrny6eHHbIn yposHU / T.A. Msakuwes, b.b. ByxoBLes,
B.M. YapyruH; nog. Pen. H.A. TlapieHTbeBoil. - 9-e u3g., crep. - M.
[MpocBelleHue, 2022. - 432 c.

2. Mskuwes .A. dusmnka 11 Knacc: yyebHMK ans 06LLeobpa3oBar.
OpraHu3zaymin : 6a3oBbii 1 yrnyoneHHbIn yposHu / I'.A. Msakuwes, b.b. byxoBLes,
B.M. YapyruH; nog. Pep. H.A. TMapgeHTbeBoir. - 10-e wm3g., crep. - M.
[MpocBelleHue, 2022. - 432 c.
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3.2.2. [lonofiHUTEeNbHbIE NCTOYHUKU

1 Ai3eHUOH, A. E.!®u3nka : y4yebHMK W NPaKTUKYM [N CPeAHero
npoeccrmoHanbHOro obpasosaHusa / A. E. Aii3eHUOH. — Mocksa : 34aTenscTBo
FOpaiiT, 2025.— 380 c.— (lMpodeccrnoHanbHoe obpasoBaHune).— ISBN 978-5-
534-18089-3. — TeKCT : a/eKTpoHHbIN // Obpa3oBaTenbHaA nnartgopma HOpanTt
[canT]. — URL.: https://urait.ru/bcode/561905

2. Fopnay, B. B. MeTtofbl pelleHUs (U3NYeCKMX 3afdad : y4ebHMK Ons
cpefHero npoMeccrnoHanbHOro obpasosaHus / B. B. Nopnay. — 3-e n3ga., nepepad.
m pgon.—  Mocksa: N3patensctBo  HOpaWT, 2025.— 333c.—
(MpoeccrnoHanbHoe o6pa3oBaHne).— ISBN 978-5-534-17850-0. — TekcT
ANeKTPOHHbIM /[ O6pa3osBatenbHas  nnatopma  HKOpant  [cair].
URL.: https://urait.ru/bcode/533847

3.2.3. "HTepHeT-pecypchbl

1. PoccuicKas  3MeKTPOHHas WKonfa [3NeKTpoHHbIA  pecypc] URL:
https://resh.edu.ru/

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

3. Pewry EIM3 [OnekTpoHHbIN pecypc] URL: https://phys-ege.sdamgia.ru/
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4. KOHTPOJ1b N1 OLUEHKA PE3YJIbTATOB OCBOEHNA YUEBHOI O
NMPEOMETA
KOHTPONb M OLUEHKa pe3y/nbTaToB OCBOEHWs Y4yeOGHOro npeamerTa
PacKpbIBAOTCA  uepe3  AUCLMMNAMHAPHblE  pe3y/bTaTbl, HanpaBfieHHble Ha
(hopMMpOBaHME OOLIMX W NPOGECCUOHAIbHBIX KOMMETEHLMIA MO pasgenam W
TeMaM cofiepXkaHusi y4e6HOro Matepuana.

Obuwasn /
Twunel OLEHOYHbIX
npoeccnoHanbHas Pasgen / Tema .
MeponpuAaTui
KOMMNETeHUNA
OK 01. Bbibupatb crniocobbl Pasgen 3, Tema 3.2, TecTupoBaHue
peLueHuns 3afay  Tema 3.3. YCTHbIA onpoc
npogeccroHaIbHOM PU3NYECKNIN AUKTAHT
LeATeNbHOCTH MpeacTaBneHve  pesynbTaToB
NPUMEHUTENBHO K Pa3NYHbIM nabopaTopHbIX paboT
KOHTeKCTaM KoHTponbHas paboTa
Pasnen 4, Tema 4.1., TecTnpoBaHue
Tema 4.2., Tema 4.3. YCTHbIA onpoc

MMpenctasneHve  pesynbTaToB
nabopaTtopHbIX paboT
MpencraBneHne  pesy/nbTaToB
npaKTUyecknx pabot
KoHTponbHas paboTa
Pasgen 5, Tema 5.2. YCTHbIA onpoc
lNpencTtaBneHne pesynbTaToOB
nabopaTtopHbIX paboT
MpencraBneHne  pesynbTaToB
npakTUyeckmnx pabot
KoHTponbHas paboTa

Pasgen 7, Tema 7.1. YCTHbIN onpoc
KoHTponbHas paboTa
OK 02. Wcnonb3oBath Pasgen 2, Tema 2.2, YCTHbIN onpoc
COBPEMEHHbIE cpeactea  Tema 2.3 PU3NYECKNIA AUKTAHT
rnoucka, aHanmsa 7 MpeacTaBneHne  pesynbTaToB
NHTEepnpeTaymu npakTUyeckmnx pabot
NHpopMaLuu, 7 KoHTponbHas paboTa
NH(OpMaLNOHHbIe Pa3pen 4, Tema 4.2., KoHTponbHas paboTa
TEXHO/OTMN AN BbINONHEHNA  Tema 4.3. MpeacTaBneHve  pes3ynbTaToB
3aaay npoeccnoHaIbHOW nabopaTopHbIX paboT
LeAaTenIbHOCTH MpeacTaBneHne  pesynbTaToB
NPaKkTUYeCcKnx paboT
Pa3gen 5, Tema 5.2. MpeactaeneHve  pesynbTaToB

nabopaTopHbIX paboT
KoHTponbHas paboTa
lNpencTaBneHne pesynbTaToB
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OK 03. [MnaHupoBatb U
peann3oBbiBaTb COBCTBEHHOE
npogeccrmoHaIbHoe 7
NNYHOCTHOE pasBuTue,
npeanpUHUMaTENbCKYHO

[eATeNIbHOCTb B
npogeccroHanbHOM  caepe,
MCMONb30BaTb  3HaHMA MO
npaBoBOA ¥ (hMHAHCOBOM
rPaMOTHOCTM B  Pas/MyHbIX
YKM3HEHHbIX CUTYyaLmMsaX

OK 04. AeKTNBHO
B3aMMO/eCTBOBATb n
paboTatb B KONNEKTUBE U
KOMaHAe

OK 05. OcywecTtBnstb
YCTHYHO M NUCbMEHHYHO
KOMMYHMKaLMIO Ha
rocyfapCTBEHHOM A13blKe
Poccuiickorn ®efepaumm ¢
YYETOM OCOOGEHHOCTEN

Pasgen 8, Tema 8.1.

Paspen 1, Tema 1.1.

Pasgen 4, Tema 4.2.

Pasgen 5, Tema 5.2.

Pasgen 8, Tema 8.1.

MMoBTOpeHMe Kypca (u3nKu
OCHOBHOM LLKO/bl

Pasgen 3, Tema 3.1,

Tema 3.2, Tema 3.3

Pasgen 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.

Paspen 1, Tema 11
Pasgen 2, Tema 2.1,
Tema 2.2, Tema 2.3
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npakTU4YecKnx paboT
MNpencTtaBneHne pesynbTaToB
nabopaTtopHbIX paboT
KoHTposibHas paboTa
MpencraBneHne  pesynbTaToB
nabopaTtopHbIX paboT
KoHTponbHas paboTta

YCTHbIA onpoc

KoHTponbHas paboTa
MpencraBneHne  pesynbTaToB
nabopaTopHbIX paboT
lNpencTaBneHne pesynbTaToB
npakTUyeckmnx pabot
lNpencTaBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTta
BXoAHOM KOHTPO/b

TecTnpoBaHue
lNpencTaBneHne  pesynbTaToB
NnabopaTopHbIX paboT
MpeacTaBneHve  pe3ynbTaTtoB

npaKTUYecKnx pabot
KoHTposbHas paboTa

MpeacTaBneHve  pesynbTaToB
nabopaTopHbIX paboT
lNpencTaBneHne  pesynbTaToB

npakTU4Yecknx paboT
KoHTponbHas paboTa
YCTHbI onpoc

MMpenctasneHve  pesynbTaToB
nabopaTopHbIX paboT
MpeacTasneHne  pesynbTaToB

MPaKTUYeCKNX paboT
KoHTponbHas paboTa

YCTHbI onpoc

®PU3NYECKNIA ANKTAHT
MpeacTaBneHne  pesynbTaToB
nabopaTopHbIX paboT

YCTHbIA onpoc

YCTHbI onpoc

PU3NYECKUIA AUKTAHT
KoHTponbHas paboTa
lNpencTtaBneHne pesynbTaTos
NpaKTUYecKnx paboT



YCTHbIA onpoc

PU3NYECKNIA AUKTaHT
KoHTponbHas paboTa
MMpenctaBneHne  pesynbTaToB
nabopaTtopHbIX paboT
MpefcraBneHne  pesynbTaToB
npakTUyeckmnx pabot
KoHTposbHas paboTta

YCTHbIA onpoc

PU3NYECKNIA AUKTAHT
MMpenctaBneHne  pesynbTaToB
nabopartopHbIX paboT
lNpencTaBneHne  pesynbTaToB
npakTUyeckmnx pabot
KoHTposibHas paboTa

YCTHbIA onpoc

PU3NYECKNIA AUKTAHT

YCTHbIA onpoc

KoHTponbHas paboTa

YCTHbIA onpoc

PU3NYECKUIA AUKTAHT
lNpencTtaBneHne  pesynbTaToB
nabopaTopHbIX paboT

YCTHbIN onpoc

PU3NYECKNIA JUKTAHT
lNpencTaBneHne  pesynbTaToB
nabopaTopHbIX paboT
MMpenctasneHne  pe3ynbTaToB
npakTU4yeckmnx pabot
KoHTponbHas paboTta

YCTHbIA onpoc

KoHTponbHas paboTta

YCTHbI onpoc
MpencraBneHne  pesynbTaToB

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

COLMaNbHOrO 1 KyNbTYPHOIO
KOHTEKCTa

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.

OK  07. CopeiictBoBaTb Pasgen 4, Tema 4.2.
COXPaHEHWMIO  OKpY>KatoLLei

Cpefbl, pecypcocbepeXkeHuio,

NPUMEHSATb 3HaHWA 06

N3MEHeHUN KN1Mara,

MPUHLMMBI OepexxnmBoro

NMPOu3BOACTBa,  3NMEKTMBHO

[eicTBOBATL B Upe3sBblYaiiHbIX  Pasgen 7, Tema 7.3.
CUTyaumax

MNnK 11 MpoBoanTb  Pasnen 4, Tema 4.2.,
cbopoyHble onepauuy nepes Tema 4.3.

CBB.pKOI7I C uCnosib3oBaHNEM

nabopaTopHbIX paboT

KOHCTPYKTOPCKOM, MpeacTaBneHne  pesynbTaToB
Npon3BOACTBEHHO- NpaKTUYecKnx paboT
TEXHO/IOrNYECKOiA N Pasgen 5, Tema 5.2 YCTHbIN onpoc

HOPMaTMBHOW AOKYMEHTaLMN

MpeAcTaBneHne  pesynbTaToB
nabopaTtopHbIX paboT

NnK 2.1. MMpoBepsATb  Pa3gen 4, Tema 4.2., YCTHbI onpoc
paboToCcnoco6HOCTb n Temad.3. MMpeacTaBneHve  pe3ynbTaToB
MCMpPaBHOCTb CBapoyYHOro NnabopaTopHbIX paboT

obopypoBaHus  ANs  pyYHOM
[yroBor CBapku (HarnaBka,
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lNpencTtaBneHne pesynbTaTos
NpakTU4ecKnx paboT



peska) nnassawmmcs Pasgen 5, Tema 5.2 YCTHbIN onpoc

MOKPbITbIM 3/1EKTPOAOM MpencrasneHne  pesynbTaToB
nabopaTopHbIX paboT
lNpencTaBneHne  pesynbTaToB
npaKTUyecknx pabot

TunoBble 3afaHnA AN1A  OLEHKUM OCBOEHMS Y4yeOHOro npegmeTa
(TeKyLW M KOHTPO/Ib)

TunoBble 3aaHns YCTHOro onpoca

1. OnuwnTe ABNEHNE ...

2. ChopmynmpyiTe onpeaeneHne NoHATUA. ..

3. ChopmynmpyiiTe 3aKoH...

4. TpoaHanm3npymnTe CBONCTBA...

5. B Kakunx eiMHMLAax U3MepseTca usmnyeckas BeiMumHa...

6. OnuwKnTe ONbIT... U CAeNaNnTe BbIBOAbI

7. B Kakux npubopax unm ycTporncTeax MOXXHO Habnoath...

8. PacrnosHaiiTe nsmnyeckme asneHus (npoweccsl)...

9. OnuLIMTe rpaHMLbl NPUMEHEHNA MOLENMN. ..

10. Cdopmynupyirte npaBmna 6e30MacHOCTM UCMNO/b30BaHWA. ..

Twunosble 3agaHNA (PU3NYECKOr0 ANKTaHTa

1. 3anuwnTe hopmyny...

2. EnHnUa n3mepeHuns...

3. Mpogomkutb npegnoxeHune (Hanpumep, Npu yBENIMYEHUN HaNPSHXKEHWS
Ha KOHLaxX y4acTKa Lienu, cuna Toka...)

4. N306pa3uTe 0603HaYeHMe Nprbopa Ha cxemax

5. 3anunTe 3aKoH...

6. Kak BbIYUCUTD...

TvNoBOe TECTOBOE 3aJaHune

1 TecToBble 3afaHMs1 OTKPbITOrO TUMa:

- [OMNOSHEHNS;

- CBOGOJHOI0 N3MOXEHNS.

2 TecToBblE 3afaHNA 3aKPbITOrO TMNa:

- a/IbTEPHATMBHbIX OTBETOB

- MHOXXECTBEHHOr0 BbI60PA;

- BOCCTaHOB/IEHWNSI COOTBETCTBUS;

- BOCCTaHOB/IEHWE MOCNEA0BATENbHOCTM.
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JTabopaTtopHasi pabota Ne 1

ccnepoBaHme M30XOPHOro npovecca B rase

3ajaHue.

[MpoBepuTb Ha OMbITeé MOCTOSHCTBO OTHOLLEHUS AABNEHUSI rasa K €ro
Temnepatype (3akoH Llapnd) u paccumtaTb abCOMOTHYHO W OTHOCUTESIbHYIO
MOrpeLLHOCTN.

JlabopaTopHasi pabota Ne 2

OnpefeneHne Maccbl BO3AyXa B KNacCHOM KOMHaTe Ha OCHOBE M3MEpPEHWI
06beMa KOMHaTbI, AaBNeHUS U TeMMnepaTypbl BO3AyXa B HEM.

3anaHue.

N3mepuTb 06bLEM KMAaCCHOM KOMHaTbl, AaBneHne wn TemnepaTtypy. [lo
pe3ynbTaTaMm U3MepPeHUn BbIYNCINTL Maccy BO3ayXa.

JTabopaTtopHast pabota Ne 3

OnpefeneHne 0THOCUTENBHOW BNaXXHOCTW BO3AyXa

3afaHue.

OnpenennTb OTHOCUTENbHYH BNaXKHOCTb BO3AyXa C MOMOLLBIHO FMrpoMeTpa
MCUXPOMETPUYECKOTO M U3YUUTb MPUHUMN  AEACTBUS  KOHAEHCALMOHHOIO
rMrpomeTpa.

JTabopaTtopHasi pabota Ne 4

O3HaKOM/eHME C 31EKTPOU3MEPUTENbHBIMK Nprbopamu

3afaHue.

3yunTb YCTPOMCTBO M NPUHLMN AEACTBUSA aMNepMeTpa U BONIbTMETpa.

OnpenennTb LEeHy AeneHuns npmuobopa.

OnpefennTb abCOMOTHYHO M OTHOCUTE/IbHYHO MOrPELLIHOCTU NPUBOPOB.

JlabopaTopHas paboTta Ne 5

ccnepoBaHme BOMbT-aMMEPHON XapaKTePUCTMKM NPOBOAHMKA

3afaHue.

CobpaTb Lenb Mo CXeMe.

CHATb NOKa3aHMsi NPMOOPOB.

Mo pe3ynbTaTam NOCTPOUTb BOMbT-aMNEPHYH0 XapaKTEPUCTUKY.

JlabopaTopHas pabota Ne 6

NccnepoBaHve — nocnefoBaTesIbHOrO M napaifefibHoro  CoeAuHeHUs
MPOBOAHMKOB

3afaHue.

[MpoBEPUTb OCHOBHbIE COOTHOLLEHUS MEX[Y 3MNEKTPUYECKUMU BENNYMHAMM
npy nocnefoBaTeNIbHOM COeANHEHUI MPOBOAHUKOB.

[MpoBepPUTL OCHOBHbIE COOTHOLLIEHNS MEXAY 3MeKTPUUYECKUMI BENNUYMHAMM
npy napannenbHOM COeUHEHUM NPOBOAHMKOB.

JTabopaTopHas pabota Ne 7
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3mepeHne 3NeKTPOABMKYLLEN CUMbl UCTOYHMKA TOKA W ero BHYTPEHHEero
CONPOTUB/IEHNA

3afaHue.

N3mepeHne 3AC 1 BHYTPEHHEro ConpoTUB/IEHUSA UCTOYHUKA TOKa.

JTabopaTtopHas pabota Ne 8

iccnepoBaHve SIBNEHUS 3N1EKTPOMArHUTHOM UHAYKLUNN

3afaHue.

HabntogeHne ABneHns 3N1eKTPOMarHUTHOW UHAYKLUNN.

JlabopaTopHas pa6ota Ne 9

ccnepoBaHve 3aBMCMMOCTU Meproga MasibiX KoebaHuid rpysa Ha HATK OT
ANIHBI HUTWU

3afaHue.

BbISCHWUTb, Kak 3aBUCAT Nepuof 1 YyactoTa CBOOOAHBLIX KO/e6aHNA HUTAHOIO
MasTHNKA OT ero [/IMHbI.

JabopaTopHas pabota Ne 10

OnpegeneHve KoahgmumeHTa TpaHcghopmaumm

3afaHue.

N3yunTb YCTPOMCTBO TpaHcopmatopa M ONpeaennTb ero KoauumeHT
TpaHchopmMaLmu.

JlabopaTopHas pa6oTta Ne 11

iccnenoBaHme CBOMCTB M300paXXeHUI B IMH3aX

3afaHue.

HabntogeHne n306paXkeHNin B TOHKOM JINH3E.

JTabopaTtopHast pabota Ne 12

OnpepeneHue rnokasaTens NPenoOM/IeHNs CTeKna

3afaHue.

OnpeaenuTb NokasaTesib NPeNOMIEHNS CTEKNAHHOW MNaCTUHbI.

JTabopaTopHasi pabota Ne 13

OnpepgeneHve [/IMHbI CBETOBOW BOJIHbI C MOMOLLbI  ANPPAKLMOHHOWA
PeLLeTKM

3ajaHue.

C nomoLblo AMMPaKUMOHHOM peLleTKn OonpeaennTb [AIMHY CBETOBOW
BOJIHbI.

JlabopaTopHas pa6ota Ne 14

HabnogeHnsa HeBOOPY>KEHHLIM /1a30M C UCMO/Ib30BAHMEM KOMMbHOTEPHbIX
MPUIOXKEHNIA OCHOBHbIX CO3Be3aMiA CeBepHOro NonyLapus u ApKUX 38e34,

3afaHue.

Habnogate 0CHOBHble co3Be3amst CeBepHOro nosyLapusa n Spkue 3sesabl ¢
MOMOLLLbIO KOMMbHTEPHBLIX MPUNOXEHNIA
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MpakTnyeckas pabota Ne 1

PelleHne 3agay no teme «KnHematmnka»

3afaHue.

1) npyMeHATbL  OpMYy/bl  CKOPOCTU  MPU  PaBHOMEPHOM  ABVKEHWN,
YCKOPEHUA W YpaBHEHUA [BWKEHUA MNpU pasNYHbIX BUAAX [ABVKEHUA NpU
peLleHnmn 3aay;

2) No rpadmkam CKOpPOCTU Ten OnpeaensTe UX YCKOPeHue;

3) NPUMEHATb (HOPMY/ibl LIEHTPOCTPEMUTE/ILHOTO YCKOPEHWS, CBA3bIBAIOLLENA
NMHEVHYIO N YTNOBYHO CKOPOCTW.

MpakTnyeckas paboTa Ne 2

[MprMeHeHMe 3aKOHOB HbHOTOHA Npu peLLeHnn 3aaau

3afaHue.

[MpMMeHATL 3aKOHbI HbIOTOHA, 3aKOH ['YKa, 3aKOH BCEMUPHOIO TATOTEHNS Y
(hOpPMY/ibl CUJIbI TAXKECTW N CUNbI TPEHUA NPU PeLLIeHM 3a4aY.

MNpakTnyeckas pabota Ne 3

ccnepoBaHve ABUXKEHUS 6pyCKa MO HaK/IOHHOW MIOCKOCTW MOA AeNCTBUEM
HEeCKO/IbKMX CUn

3afaHue.

WccnepoBsatb BMdKeHME 6pycKa MO HaK/IOHHOW MIOCKOCTU NOA AeNCTBUEM
HECKO/IbKMX CU WU pewunTb 3adauyvM Mpu  ABMKEHUN €ero paBHOMEpPHO U
paBHOYCKOPEHO.

MpakTnyeckas paboTta Ne 4

[MpMMeHeHne 3aKOHOB COXpaHeHWs WUMMNY/bCa WU 3HEPTUN MNPU PELLEHUM
3afay

3afaHue.

[MpMMEHATL 3aKOHbI COXPaHEeHNA UMY bCa U 3Heprum Npu peLLeHnn 3anad.

MNpakTnyeckasi pabota Ne 5

PeLueHve 3a8a4 no Teme «MonekynspHas rsmnka»

3afaHue.

MpnMeHATb ypaBHeHNe MeHpaeneeBa-KnaneinpoHa v ras3oBble 3aKOHbI Mpwu
peLLeHnn 3a8au.

CTpouTb rpagiMkun 1n3onpoLeccos.

MNpakTnyeckasa padoTa Ne 6

PelleHne 3aay Nno TemMe «INEKTPOCTaTUKA»

3ajaHue.

Pewwatb 3aaun Ha npyMeHeHWe 3akoHa KynoHa.

Pewartb 3agayn, wMcnonb3ys (opmynbl 3/1eKTPOEMKOCTU KOHAeHcaTopa,
eMKOCTM N/I0CKOr0 KOHZEHCAaTopa, Ha CMeLLaHHoe coeiMHeHe KOHAeHCaTopoB.
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MpakTnyeckas pabota No 7

PelueHne 3a4ay no TemMe «3aKOHbl MOCTOSAHHOMO 3/IEKTPUYECKOTO TOKa»

3afaHue.

[MpuMeHATL 3aKOHbI OMa Npu peLLeHnn 3aiau.

[MpUMeHATL 3aKOHbI MapanfieslbHoro WM MnocnefoBaTelbHOro COefAMHEeHNs
MPOBOLHMKOB MPW peLleHnn 3a4au.

MNpakTnyeckasa padoTa Ne 8

PeLLieHve 3a4a4 ¢ npuMeHeHneM 3akoHoB Knpxroga

3ajaHue.

WccrnepoBatb LENU C HECKOIbKMMW UCTOYHMKAMK TOKa, COCTaBUTb A1 HUX
CUCTEMbI ypaBHEHWIA MO 3akoHaM Krpxroda n peLumTb mx.

MNpakTnyeckas pabota Ne 9

PelleHne 3aaay no teMe «3aKOH 3/1eKTPOMarHUTHON MHAYKUUN N SIBIEHUNE
CaMOMHAYKLUNN»

3afaHue.

[MpUMEHATb 3aKOH 3N1eKTPOMarHUTHON WHAYKUWUW, (hOopMyny MarHUTHOrO
MoTOKa. 3aKOH CaMOMHAYKLMW NPV PeLleHnn 3a8au.

MNpakTnyeckas padota Ne 10

PeLLeHMe 3a4a4 Mo TeMe «IIeKTPOMarHUTHbIe KonebaHUs 1 BOMHbI»

3afaHue.

[MpuMeHATbL opmMyny ToMCOHa, (POpMyny AJIMHBLI BOJHbI MPU PeLLeHnn
3a/au.

PaccumTbiBaTb  LENn  MEepeMeHHOro TOKa, CoepXalivMe  aKTUBHOe
COMpPOTMB/IEHNE, PeaKTUBHOE COMPOTUB/IEHME.

KoHTponbHas paboTta Ne 1

1 Haitn pacctosiHue, uUnmM YyCKOpeHue, UM BPeMs Mpu ABVKEHMM Tena C
YCKOPEeHUeM.

2. PelunTb 3afjavyy C WUCMNONb30BaHWMEM BTOPOro W TPeTbero 3akKoHOB
HbloTOHa.

3. PelwnTb 33ga4y C UCNO/b30BaHMEM 3aKOHA COXPaHeHUs nMmnysbca.

4. PelumnTb 3afja4y C UCMNOMb30BaHMEM ypaBHEHUs MeHaeneeBa-KnanenpoHa.

5. PelunTb 3aga4y, UCMosb3ya hopmMyny rasoBoro 3akoHa.

6. PewunTb 3amavy, ncnonosys gopmyny K tennosoro gsurarens.

/. PelWnTb 3a4a4dy C UCMNO/Ib30BaHNEM NEPBOI0 3aKOHa TEPMOAMHAMUKMN.

KoHTponbHasa pabota Ne 2
1 PewwuTb 3a4a4y ¢ UICNOb30BaHNEM (DOPMY/Ibl COMPOTUBIIEHNA.
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2. PelunTb 3aaa4vy Ha 3akoH Oma 415 NOHOM Lenu.

3. PelwnTb 3aga4y Ha 1Ucnonb3oBaHne 3akoHa KysoHa.

4. PewnTb 3aga4y, ncnonb3ys Gopmyny eMKOCTU MI0CKOro KOHAeHcaTopa.

5. PelunTb 3adady, mcnosb3ys 3akoH Oma ans yyactka uenu v opmybl
COMPOTUB/IEHWA.

6. HainTn 06LLYyt0 eEMKOCTb CMELLIAHHOMO COeIMHEHNS KOH/EHCATOPOB.

7. Hatn o6LLee conpoTMB/EHME CMELLAHHOMO COEMHEHNS PE3NCTOPOB.

KoHTponbHas paboTta Ne 3

1. PelunTb 3aavy ¢ NpYMeHeHMeM 3aKoHa Amnepa

2. PelunTb 3aga4y ¢ NpUMeHeHreM (hopMyrbl cuibl JTopeHua.

3. PewnTb 3aga4y € NPUMEHEHMEM 3aKOHa 3/1EKTPOMArHUTHOW MHAYKLMN.

4. PelwmnTb 3agayy C UCMOMb30BaHMEM (HOPMY/bl  €MKOCTHOro  (Mim
WHAYKTUBHOI0) COMPOTMBIIEHUS.

5. PewnTb 3agadvy, ucnonb3ys dopmyny TomcoHa W (opmyny ANVHbI
BO/THbI.

6. PelunTb 3aady Ha NpMMeHEHNe 3aKOHa NpPenoMIeEHNs CBeTa.

7. PewmnTb 3a4ady ¢ NpvMeHeHMeM OpPMY bl MOMHOMO OTPaXKEHUS.

8. PewwnTb 3adady ¢ NpUMeHeHMeM OPMY bl TOHKOR INH3bI.

KoHTponbHas paboTta Ne 4
1 PewnTb 3afadyy C WCMOMb30BAaHWEM YpaBHeHUA OWHLITENMHA A1
(hoToadhthekTa M hOPMY bl KPaCHOM rpaHuLbl POTO3ddeKTa.
2. Onuncatb CTPOEHME aToMa BeLLecTBa.
3. 3anucatb fflepHble peakumu.
4. PelunTb 3afa4y C UCMOMNb30BaHNEM 3aKOHa PaMi0aKTMBHOIO pacnaja.
5. BblUMCNTb 3HEPreTUYECKMIA BbIXO[, peakLmm.
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5. OLEHOYHbIE MATEPUAJIbI 419 MPOMEXXYTOYHOW
ATTECTAUNN MO YYEBHOMY MNMPEOMETY

[MpegmMeToM OLEHKM  ABAAIOTCA YMEeHMA W 3HaHuA. [1poMexxyTouHas
aTTectaumss no y4dyeb6Homy npeamety OOIlly.11 dusmMka npoBoanUTCA B opme
9K3aMeHa B KOHLe BTOPOro CemecTpa.

Cofiep)XaHne  3K3aMeHaUMOHHbIX  3afaHWiA  0XBaTbiBaeT  OCHOBHblE
ANLAKTUYECKME eAUHWULbI, U3YYeHHble CTyAeHTamy B COOTBETCTBUM C pabouyeit
nporpammon rno yye6Homy npeameTty OOIMy.11 dusmka.

O6bem 3aflaHuin paccUMTaH Ha BbINO/IHEHME UX B TeveHne 60 MUHYT.

AK3aMeHaUMOHHbIA 6UIET COCTOUT U3 TPeX 3a4aHui.

3agaHne Ne 1 B Ounete 6ygeT 12 TeCTOBbIX BOMPocoB. Kaxapbli
MpaBu/IbHbIA OTBET OLleHMBaeTCA B 1 6asn.

[MpuMepHble TeCTOBbIe 3a4aHKS.

1. Hmwke npefacTaBfieHbl rpauky  3aBUCMMOCTM  OT  BPEMEHW  Be/INYVH,
XapaKTepusyoLwmx mMexaHNn4eckoe ApvkeHue. Kakon (kakue) rpadvk (rpadukm)
OTHOCUTCSA K paBHOMEPHOMY MPSAMO/IMHENHOMY [ABVKEHWIO?

VX

2. Kartep, Tporasicb ¢ MmecTa, 3a 5 c HabupaeT ckopoctb 20 m/c. C Kakum
YCKOPEHMEM [BWKETCA KaTep?

3. K Teny npunoxeHol gge cunbl: F,=5 H, F2=2 H. HaiTu Mmofynb yCKOpeHus.

Fi
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4. NlyHa v 3emna B3aMMOAENCTBYIOT TpaBUTALMOHHBIMK Ccuiamni. KakoBo
COOTHOLLIEHWE MeXay Moaynamu cun Fi geinctemsa 3emnn Ha JlyHy v F2 feicTeus
JlyHbI Ha 3emnio?

S. UeMy paBeH MMMY/bC Tena Maccoi 3 Kr, ABMXKYLLET0CA CO CKOPOCTLHO

4 m/c?

6. Mo pucyHKy onpefennte aMnauMTyay, Nepuog 1 4actoTy KosiebaHwia.

7. OcHoBHoe ypaBHeHMe MKT
a) Pv=* RT;6) p="~woOn(y2};8) » =const.

8. TepMoguHaMn4yeckyro  Temrnepatypy wuaeasbHOro OAHOATOMHOro rasa
nosbicunM B 5 pasa npuv MNOCTOSHHOM o6beme. Kak npv 3TOM M3MeHWNachb
BHYTPEHHAA 3Heprus rasa?

9. ICTOYHNKOM 3/1EKTPOCTATUYECKOr O NOJA ABNAETCA ...

a) MNOCTOSAHHbIN MarHuT;

6) NPOBOAHWK C TOKOM;

B) HEMOABWKHbIA 3N1EKTPUYECKNIA 3apA4;

) ABVXKYLLMIACS 3/IEKTPUYECKUIA 3apsL.

10. Kak wu3MeHWUTCH cuia Ky/OHOBCKOIO B3aUMOAENCTBUSA [ABYX TOUYEUHbIX
HenoABVKHbIX 3apsAA0B NPY YBENNYEHUN MEXAY HUMU PacCTOAHUA B 4 pas3a?

11.  Ha pucyHKe M300paxeHbl IMHUN HaMPSHXXEHHOCTU 3N1eKTpuYecKoro nons. B
KaKoW TOUKe Nons noTeHuman 6osbLue?

12. KakMMu HOCUTENSAMMU 3MEKTPUYECKOro 3apsa CO34aéTcsl 3NeKTPUYECKUN
TOK B MeTaninax?
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13.  OnekTpuyeckas Lemnb COCTOMT M3 UCTOYHMKa Toka ¢ SMC, paBHoi 8 B, 1
BHYTpeHHUM conpoTusrieHneM 0,5 OM. VCTOUYHMK TOKa 3aMKHYT Ha BHeLlHee
conpoTtmeneHre R. Cunna Toka B Lenu paBHa 2 A.YemMy paBHO 3Ha4YeHWe BHELUHEero
COMPOTUB/IEHUA Llenn?

14.  Cwuna TOKa B 3/IEKTPUYECKOM YCTaHOBKe 2 A, a NoTpebnsemast et0 MOLLHOCTb
0,44 kBT. OnpenenvTb HanpsXKeHMe CeTu, B KOTOPYHO OHa BK/HOUeHa.

15.  KaK M3MEeHUTCA KOMNYECTBO TenioThbl, BblAeNSeMoe 3a eiMHULY BPEMEHUN B
NPOBOAHNKE MpPU MOCTOAHHOM HamnpsXeHUM Ha KOHLUaxX MPOBOAHMKA, ecnn ero
CONPOTMB/IEHWE YBENNYNUTL B 2 pas3a?

16.  [1Be namnbl coefMHeHbl napannensHo. Yepes nepByto namny TEYET TOK 2 A,
yepes BTOPYHO - 6 A. lNepBad namna nmeet mowHocTb 120 BT. KakoBa MOLLHOCTb
BTOPOIA lamnbl?

17.  [oka3aTeNbCTBOM pPea/lbHOCTU CYLLECTBOBAHUA MarHUTHOrO Mois MOXKET
CNY>XUTb...

a) HaM4yme NCTOYHMKA NoNs,

0) OTK/IOHEHWe 3apsHXKEHHOW YacTULbl, ABVKYLLEWCS B MOSe,

B) B3aMMOZENCTBUE [ABYX MPOBOAHNKOB C TOKOM,

) CyLLecTBOBaHWE 3M1eKTPOMArHUTHbIX BOJIH.

18. Kakas 13 popmyn OTHOCUTCA K 3aKOHY NpPeioM/IeHns CBeTa?

. 1 i V.
ajl Sma = ----, 5) ) _S_I_I’_]_Ej.z —
n2 siny v2

sin a 1 . sina ,
B --—=-r—, 1) —_———=-%\.
sin@ smy siny n2

18. YcnoevMe MUHMMYyMa  MHTEP(EPEHLMOHHOM  KapTWHbl  OnpeaenseTcs
PaBEHCTBOM:

a) dsin @=«k N, 6),u,d:2k-2,
B) Ad = (2k+1)"-, o ona_
smy  n,

19. a=45° wn y=30°. OnpegenuTb  MoKasaTte/b
MpenomseHnsa BeLlecTsa .

20. Kak HasblBaeTcA ABMEHME BbIX04Aa 3MEKTPOHOB C
MOBEPXHOCTW TBEPAbIX TEN NOJ AeACTBMEM CBETA?
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a) NOTOK 3/1eKTPOHOB, ABVXXYLLMXCA CO CKOPOCTAMM, 6/IM3KMMMN K CKOPOCTM CBETA;
0) A4pa aToma renus;

B) 3M1EKTPOMArHUTHbIE BOJHbI;

) NOTOK HEATPOHOB.

22.  Kakos cocTas sgpa ypaHa 21U ?

23.  UT0 Habntoganock B onbiTe Apcrena?

24. Tlpwn a-pacnage HOBOE AAPO0 CABUHYTO Ha ... KNeTKy(-1) K ... Tabnuubl
MeHgeneesa.

25. YcTaHOBWTEe COOTBETCTBME  MeXAy  (PU3NYECKUMW  BeMYMHaMKM U

eANHNLIAMW, B KOTOPbIX OHU U3MEPSAIOTCA.

Pu3nYecKne BeIMYMHBI EAnHMLbI n3mepeHns
(PM3MYECKNX BETUYMH

A) yCcKopeHue 1)B

B) nmnynesc Tena 2) BT

B) mMoLHOCTb 3)H

M) cuna 4) Kr m/c

[) Hanps>keHve 5) m/c2

E) MarHuTHbIN NOTOK 6)B6

K Kakgoil no3vummu nepsoro cTonbua noabepuTe COOTBETCTBYIOLLYHO
MO3VLMIO  BTOPOrO W 3anuuMTe B Tabnuuy BblGpaHHble  UUdpLl  Noj,
COOTBETCTBYHOLLMMMN BYKBAMM.

A B B I g E

3afaHne Ne 2. OTBeTUTbL Ha BOMPOCHI. [MpaBWILHO BbIMOMHEHHOE 33daHue
oueHuBaetcs B 10 6ansos.
[MepeyeHb BOMPOCOB:
1. OnuwuTe onbIThl Pe3epgopaa no uccnefoBaHnio CTPOeHNA atoma.
2. B yem cyTb nnaHeTapHoOW Mogenu atoma?
3. CthopmynvpyinTe Tpu 3akoHa AMHAMMKKM (3aKOHbI HbHOTOHA) W npuBeauTte
npUMepb! NX MPUMEHEHWS.
4. YTo TaKoe 3NeKTPUYECKNIA TOK?
5. OT Yero 3aBUCUT CONPOTUB/IEHNE NMPOBOAHUKA?
6. UTO Takoe pasHOCTb NOTEHLMAN0B (HanpsXKeHne)?
7. Chopmynupyite 3akoH Oma /11 yvacTka Lenu 1 a1 nosiHom Lenu.
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8. 3anuwmnTe  3aKOHbl  MOCTOAHHOTO  TOKa  ANd  napaiienbHoro  wu
nocnegoBaTe/IHOro coevHeHNa NPOBOAHUKOB.

9. OnNMWINTe NPUHLMN AEACTBUS U YCTPOMCTBO TpaHchopMaTopa.

10.  [And yero npegHasHayeH TpaHcgopmarop?

11.  Kak TpaHctopmaTop 0603Ha4aeTcs Ha cxemax?

12, Kak paccumTaTb KO3(ULMEHT TpaHCcdopmaunn?

13.  YT0 Takoe 3neKTpoMarHuTHasa BO/IHa?

14.  Tlpwn KakuX yCNOBUAX BO3HUKAET 3/1EKTPOMArHMTHas BOMHA?

15.  TNepeuncnmTe CBOMCTBA 3/1EKTPOMArHUTHbIX BOJTH.

16.  Kak paccumtartb 4JIMHY U Nepuog 3N1eKTpoOMarHUTHON BO/HbI?

17.  OnuwunTe NPUHUUNLI PagN0oCBA3N: MOAYNAUMNS U AeTeKTMPOBaHWe.

18. I e NpUMEHAKTCA 3NeKTPOMarHUTHbIe BOJSTHbI?

19. Y10 Takoe ABMEHNE 3N1EKTPOMArHUTHOW UHAYKLMN?

20.  Kak 370 AB/ieHMe 6bIN0 OTKPbLITO?

21.  Cdopmynunpyite 3aKOH 3/1eKTPOMarHUTHON NHAYKLMN.

22.  OnuwwuTe npasnno JleHua.

23. [ e npyMeHsieTCAa ABEHNE 3NeKTPOMArHUTHOM UHAYKUMN?

24.  3anuwuTte ypaBHeHUe MeHeneeBa-KnaneipoHa.

25. Yemy paBHa yHUMBepcasibHas ra3osas NoCTOAHHaA?

26.  OnuwuTe TpK n3onpoLecca: N30TepMUYeCKiA, N300apHbIA, N30XOPHbIN.

27.  CdopmynupyiiTe rasoBble 3aKoHbl boitna-MapuoTTa, Ieit-J/ltoccaka, Lapns.
28.  OnuwuTe 3TN 3aKOHbI C NOMOLLIbIO TpadrKoB.

29.  OnuwmnTe YCTPOMCTBO KOHAEHcaTopa?

30. [AnA 4yero npeagHasHayeHbl KOHAEHCATOPbI?

31. Kak 0603Ha4aeTcs KOHAgHcaTop Ha cxemax?

32. Y10 Takoe eMKOCTb KOHAEeHcaTopa?

33. B Kakux egnHMUax nsmepseTcs eMKOCTb KOHAeHcaTopa?

34. Kakve BMAbl KOHAEHCATOPOB Bbl 3HaeTe?

35. Kak paccumtatb 00LYyHO €MKOCTb TpeX KOHAEHCATOPOB COEAMHEHHbIX
napannensHo?

36. Kak paccumtatb 006LLYH0 €MKOCTb TpeX KOHAEHCAaTOPOB COeAUHEHHbIX
nocnefosartesibHO?

37.  YTto Takoe ABneHne PoToadgekra?

38.  Kakwue Bugbl (hoTo3((PeKTa Bbl 3HaeTe?

39.  OnuwwuTe ONbITbI MO UCCEA0BaHUIO ABMEHMA POTO3PdeKTa?

40. CdopmynupyiTe 3akoHbl CTOMETOBA MO BHELUHEMY (POTO3MMDEKTY.

41. 3anuwuTe YypaBHEHWe JiHWTeHa Ana  (oToapdeKkTa, B 4YeM €ero
(h13myecknit cmbicn?

42. Y10 Takoe MarHMTHoe none?
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43. Kakumu cBovcTBaMun 06/1a4aeT MarHMTHOe none?

44, Y10 Takoe MarHUTHaa UHAYKUnA?

45. B yem n3mepseTca MarHUTHasa UHAYKUNA?

46.  CdopmynupynTe 3aKoH Amnepa.

47.  Kak Haintu cuny JlopeHua?

48.  YT0 Takoe 3neKTpuyeckoe nosne?

49. Kakumu cBoicTBaMun 06nafaeT 3/IeEKTPUYECKOE Mose?

50. YTO0 Takoe HanpAXeHHOCTb 3/1EKTPUYECKOI0 Nona?

51.  YTo0 Takoe noTeHUMan 3NeKTPUYecKoro nona?

52. B KakuMx efuHuLAx U3MepsAeTcA  HanpsXKeHHOCTb W NOTeHUMan
3NeKTpUYyecKoro nonga?

53.  3anuwute  Qopmyny  CBA3LIBAKOLLYK  HAMPsXXeHHOCTb W PasHOCTb
NOTEHLNAN0B.

54. OnuwwuTe npoLecc aeneHns Tsxkenblx agep (Ha npumepe I/IL|,5).

55. UT0 Takoe LenHada afepHas peakuma?
56. Tllepeuncnnte OCHOBHble COCTaBNANOLLME ALEPHOI0 peakTopa M ONULLINTE NX
HasHayeHwe.
57.  Kakue peakumn Ha3bIBaOTCA TEPMOAAEPHLIMU?
58.  Tpun KaKuxX yCNoBUAX OCYLLECTBNSAETCA TePMOALepHasa peakumna?
59. TlpuBegmTe MpUMep OCYLLECTB/IEHUS  HEYMNpaBisemMoil TepMosifepHOM
peakuun.
60. B 4yem npobnema co3faHnsa yrnpasiseMoin TepMOsSAepHON peakumum?
61.  OnuwunTe NPUHUMN AeCTBUA M YCTPOMCTBO TpaHchopMaTopa.
62. [nda yero npegHasHa4yeH TpaHcdopmartop?
63. Kak TpaHcopmaTop 0603Ha4aeTcsa Ha cxemax?
64. Kak paccumTtaTb KO3((MLMEHT TpaHchopmaumn?

3afaHue Ne 3. PelumnTb 3aayvy. NMpaBunibHO BbIMOSIHEHHOE 3a4aHue
oueHuBaetcs B 10 6an1noB.

[MpuMepHbIe 3a4aHNA:
1 Bblumcnntbe  06Wyt0  EMKOCTb  Lienu,
N300PKEHHYIO Ha pUCYHKe, ecin Ci = 5 nd,
a c2 C2=3nd, C3=2nd, C4=3 nd

Cs
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2. KakoBa MOLLHOCTb TOKa B KaXA0M W3 pe3ncTopoB? COMPOTMB/IEHNE KaXAoro
pesuctopa 5 OM, K Lenu NpunoxxeHo HanpsxeHue 40 B.

3. UemMy paBHO 06LLiee COMPOTMB/IEHME YYaCTKa, M3006paXKEHHOI0 Ha PUCYHKE,
ecimR1 =100M, R2=60OM, R3=50MunR4 =15 Om?

4. OnpegennTb MarHUTHBIA MOTOK, MPOHWU3bIBAIOLWMNIA MIOCKYO MPSMOYTO/bHYHO
naowaaKy co cTopoHamu 25 1 60 cM, ecnm MarHMTHasa MHAYKLMA BO BCEX TOYKaX
nnowanky pasHa 1,5 Tn, a BEKTOP MarHUTHOM MHAYKLUMW 06pa3yeT ¢ HOpMabio K
3TOM nnowaake yron 45°,

5. Mnowaab Kaxaor NnacTUHbI NIOCKOro KoHAeHcaTopa paBHa 520 cm2 Ha kakom
paccTosHUM Apyr OT Apyra Hafo pacrnonoXuTb MAacCTUHbI B BO3AYyXe, 4YTOObI
eMKOCTb KOH/leHcaTopa 6blna pasHa 46 nd?

6. HainTn cuny Toka B cTa/lbHOM NpoBoAHuKe (p = 12-10~80M- M) annHoin 10 m

N CeYEHMEM 2 MM2, Ha KOTOpPbIV NoJaHo HanpsbkeHne 12 mB?

7.B uenb nepemeHHoro Toka C 4actotoh 400 [ BK/IOYEHA KaTyLllKa
MHAYKTMBHOCTLIO 0,1 TH. KOHAeHcaTop, Kakoi eMKOCTU Hafo BKIHOUYUTL B LEMb,
4TOObI OCYLLLECTBW/ICA Pe30HAHC?

8. [lpoccenb, aKTMBHOE COMPOTMBAEHME KoToporo 12 Om, a UHAYKTMBHOCTL 0,1
'H, BKNOYEH nop HanpskeHue 100 B npu yactote Toka 50 Iy, Onpefenntb
NHOYKTUBHOE CONPOTMB/IEHNE, NO/THOE COMPOTUBIEHNE Lienn, CUly TOKa B LIEMNMN.

9. KonebaresibHblii KOHTYp W3/ly4aeT B BO3AyXe 3/eKTPOMarHUTHbIE BOJHbI
anvHon 300 m. OnpeaenvTb MHAYKTUBHOCTb KONebaTe/lbHOro KOHTYpa, ec/in ero
3NEKTPOEMKOCTb paBHa 5 MK®.

10. Kakyl MaKCUMaIbHYH0 KMHETUMYECKYHD SHEPTUi0 WMEKOT  3/1eKTPOHbI,
BblpBaHHble M3 okcupa 6apuvs, npu 06/yveHUM cBeTom C 4actotoir 105 Iu?
PaboTa BbIX0/a 3/1eKTPOHOB OKcuaa 6apus pasHa 0,16-10"B k.
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