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1. OBLIASA XAPAKTEPUCTUKA PABOYEN MPOMPAMMbI
YYEBHOI' O NMPEAMETA

1.1. Mecto y4yebHOro npegmMeTa B  CTPYKType  OCHOBHOM
npodeccMoHabHON 06pa3oBaTe/IbHOM NPOrpaMmmbl

YuebHblli  npeameT  «®du3nKa»  ABMSETCH  0053aTeNbHOM  YaCTbiO
006LLeobpa3oBaTebHOM NOAroTOBKMU OCHOBHOW npodeccroHasibHOM
obpa3oBaTe/lbHOM MNporpaMMbl - MPOrpamMmmbl MOArOTOBKU KBa/IMPULMPOBAHHBLIX
pabounx n cnyxawmux no npoeccmum 15.01.37 Cnecapb-HanaguymMk KOHTPO/IbHO-
N3MePUTENbHBLIX MPMOOPOB N aBTOMATUKN.

1.2. Llenn 1 nnaHupyemble pe3ynbTaTbl 0CBOEHUSA y4ebHOro npegmMeTa

1.2.1 Llenn ocBoeHUs y4ebHOro npeameTa

CofepXaHve nporpaMmMbl yyebHOro npegmeta «@dusnkKa» Harpas/eHO Ha
[AOCTUDKEHUE CleAYHOLWNX Lenei:

- (bopMMpOoBaHME WHTepeca M CTPeM/ieHMst 00y4yalomMXCs K Hay4YHOMY
M3YyYeHUO  MPUPOAbl, PasBUTUE UX  WUHTENNeKTyaslbHbIX W TBOPYECKMUX
CMoco6HoCTE;

- pas3BuTWe NpeacTaBneHni i 0 Hay4YHOM MeTOoZe MO3HaHUA U (HOPMUPOBaHME
MCCNefoBaTe/IbCKOr0 OTHOLLEHUS K OKPYXXAIOLLMM SBNEHUAM;

- (popmupoBaHME HAyYHOro MMPOBO33PEHUSA KakK pesyfbTarta W3yyeHus
OCHOB CTPOEHUA MaTepun 1 hyHAaMeHTa/IbHbIX 3aKOHOB (DU3MKMK,

- (bopMMpoBaHMe YMeHUA OODBACHATL ABMEHUA C  UCMO/Ib30BAHWEM
(PM3NYECKMX 3HAHWI N HAay4YHbIX [40Ka3aTe/bCTB;

- (hopMMpoBaHue MpefCcTaB/iEHNA O PONN (PU3NKN AN Pa3BUTUA APYTUX
€CTECTBEHHbIX HayK, TEXHWUKM W TEXHOSOTWIA.



1.2.2 T1lnaHupyemble pe3y/ibTaTbl 0OCBOEHUS y4ebHOro npegmeTa
Oco60e 3HaveHne y4YebHbI NpeamMeT UMeEeT Npr POPMUPOBAHNN 1 Pa3BUTUN OBLLMX U MPOMECCUOHABHBIX KOMMNETEHLMA,
a TaKXKe COOTBETCTBYHOLLMX UM pe3ynibTaTam 06y4veHuns cornacHo @roC COO.

KomneTteHuunun (OK, MK)

OK 01 Bblbupatb
cnocobbl peLleHns 3adad
NpodeccnoHanbHO
[eATeNIbHOCTH

NPUMEHUTENBHO K

pa3nn4yHbIM KOHTEKCTam

MnaHupyemble pe3ynbTaTbl 06yUYeHUS

Obuwue
J1IP14 - o0co3HaHWe /MYHOrOo BKMaja B
NOCTPOEHWE YCTONUMBOro ByayLLero,

JIP23 - TroToBHOCTb K Tpyady, OCO3HaHue
LIEHHOCTN MacTepcTBa, TPyAontobue,

np24 - FOTOBHOCTb K aKTMBHOWM
LleaTeNbHOCTH TEXHO/I0MMYECKOM 7
COUMa/IbHOM HanpaB/fieHHOCTKN, CMOCOOHOCTb
NHULMNPOBATD, nnaHupoBaTb 7
CaMOCTOATE/bHO BbINOHATD Takyto
LeATeNbHOCTb,

NIP25 - wnHTepec K pa3ivyHbIM  Ccepam

NPOecCMOHaIbHON  AeATeNbHOCTUN, YMeHUe
coBepLUaTb OCO3HaHHbLIN BblbOp OyayLlei
npoteccMn 1 peann3oBbiBaTb COOCTBEHHbIE
YKN3HEHHbIE MNaHbI,

JIP26 - TrOTOBHOCTb W CMOCOGHOCTb K
06pa3oBaHMIO 1 camo0obpasoBaHMO  Ha
MPOTSXKEHNMN BCEW XM3HW,

JIP34 - 0co3HaHMe LEHHOCTU Hay4yHOMW
[leATeNIbHOCTN, TOTOBHOCTb  OCYLLIECTBNATb
NPOEKTHY0 n nccnefoBaTebCKyHo

AEeATeNbHOCTb MHAMBUAYANbHO U B FpyMne,

OucuynnnuHapHsblie

MP61 - copMUPOBAHHOCTL MPEACTaB/EHNIA O POIN U MeCTe (U3NKK 1
aCTPOHOMMM B COBPEMEHHOW  Hay4yHOM  KapTuUHe  mupa, O
cucTemoobpasytolleil ponv U3MKM B PasBUTUM €CTECTBEHHbIX HayK,
TEXHUKA W  COBPEMEHHbIX TEXHOMOMUA, O BKfage POCCUINCKUX W
3apy6eXKHbIX  YYEeHbIX-(DM3MKOB B pasBUTWE  HayKu,  MOHUMaHue
(hM31YeCKO CYLLIHOCTV HabN4aeMbIX SBIEHWIA MUKPOMMPA, Makpomupa 1
meramupa; noHWMaHue poan acTPOHOMUW B MPaKTUYECKOW [esaTelbHOCTU
YesioBeKa Y fasibHENLLEM HayYHO-TEXHUYECKOM Pa3BUTUK, PONU (IU3UKN B
(hopMMpoBaHNM Kpyroszopa U (yHKUMOHaNbHOM FpamMOTHOCTM YeNoBeKa
LNA peLleHns NpakTUYecKnX 3agay;

MP62 - copMMPOBAHHOCTb YMEHWI pacno3HaBaTb (IM3NYECKME ABMEHUA
(npoueccbl) 1 06BACHATD UX HA OCHOBE M3YYeHHbIX 3aKOHOB: paBHOMepHOe
N paBHOYCKOPEHHOE MPAMOJSIMHENHOe ABMXXEHMe, CBOOOAHOE MajeHne Ter,
OBWKEHVE MO OKPY)KHOCTW,  WHepums,  B3aMMOLENCTBME  Ter,
KonebaTtenbHOe [BWKEHWe, Pe30HaHC, BO/IHOBOE [BWKEHWE; Anddysns,
OPOYHOBCKOE [ABVXKEHWE, CTPOEHME XXMUAKOCTEN U TBEPAbIX TN, U3MEHEHWE
obbemMa Ten npu HarpeBaHWW (OXnaXAeHuun), TEMnjoBOe paBHOBECHE,
ncrnapeHne, KOHAeHcauus, MnaBfeHue, KpUCTanamsauus,  KuUneHue,
B/TKHOCTb BO34yXa, CBA3b CpefHel KUHETUYECKOM 3Heprum TensjoBoro
[BWKEHMS MOJIEKYN ¢ abCOMOTHON TemnepaTypoil, MOoBbILLEeHVE AaBNeHus
rasa npwv ero HarpeBaHuM B 3aKPbITOM COCY[e, CBA3b Mexay napameTpamu
COCTOSIHMA rasa B M30Mpoueccax; afekTpusaums Ten, B3aMMOfencTsue



MP1 - camocToATeNbHO (hopMynnpoBaTtb U
aKTyaimsuposaTb MpobsieMy, paccMaTpuBaTtb
ee BCeCTOPOHHE,

MP2 - ycTaHaBnMBaTb  CYLLECTBEHHbIN
Npu3HaK WIW OCHOBaHUS [Ns CpPaBHEHWs,
Knaccugukaumm n 06o0bLLeHus,

MP3 - onpegenste Uenn [eATeNbHOCTH,
3aflaBaTb  napameTpbl W KpPUTEPUN KX
LOCTUDKEHUSA,

MP4 - BbiBNATb  3aKOHOMEPHOCTU W
npoTnsopeyns B paccMaTpurBaembIx
ABNEHNSAX,

MP6 - pa3BMBaTb KpeaTVMBHOE MblLLIeHKE

NPU peLLeHnn XN3HEHHBIX NMPo6eM,

MP10 - opmMupoBaHME HaAy4yHOro TuMa
MbILLEHWS, BnafieHune Hay4HOW
TEPMUHONOTMEN, K/IHOUYEBLIMU MOHATUAMU ©
mMeTodamu,

MP12 - BbISBNATL MPUYMHHO-CNELCTBEHHbIE
CBA3W M aKTyanM3nposaTtb 3ajady, BblABUraTh
rmnoTesy ee peLleHnsi, HaXoAnTb aprymeHThbI
0NA [oKasaTeNlbCTBa CBOMX YTBEPXAEHWN,
3a/laBaTb NapameTpbl U KPUTEPUN PELLIEHUS,
MP13 - aHanu3MpoBaTb NOMYYEHHbIE B XOAe
pelleHns 3agaun pesynbTatbl, KPUTUYECKU
OLleHMBaTb nx [LOCTOBEPHOCTb,
NPOrHo3MpoBaTtb  WU3MEHEHME B HOBbIX
YCNoBUSX,
MP15 - paspa6atbiBaTb MfaH PeELUEHWS

6

3apsfoB, HarpeBaHWe NPOBOAHMKA C TOKOM, B3aMMOLEWCTBME MarHWUTOB,
aNeKTpoMarHUTHast UHAYKUWS, [eCTBNE MarHUTHOrO MoJist Ha MPOBOAHUK
C TOKOM W [BWXYLUMIACA 3apsaf, 3/1eKTPOMarHUTHble KonebaHus U BOJHbI,
NPAMO/IMHENHOE PacrpoCTpaHeHWe CBETa, OTPaXKeHWe, MNpenoMsIeHue,
VHTep(epeHLns, Audpakuma 1 nonspusaums cseTa, AWCMNEPCUA CBETa;
(hOTONEKTPUYECKUIA  3(PEKT, CBETOBOE [aBfieHMe, BO3HUKHOBEHWE
NMHEeNYaToro crekTpa atoma BOAOPOAR, €CTECTBEHHAsA U WCKYCCTBEHHast
PafM0aKTUBHOCT;

MP63 - BnafieHWe OCHOBOMOMATAOLWMMN  (PUINYECKAMU MOHATUAMU 1
BeNMUYMHAMU, XapaKTePU3YIOLWMMKN (pr3MYecKme npoLiecchbl (CBA3aHHbIMK C
MEXaHWYECKMM  [BWKEHUEM, B3aVMOLENCTBMEM Ten, MeXaHUYeCKUMK
KonebaHMAMM 1 BOMHaMK; aTOMHO-MOJEKY/IAPHbIM CTPOEHMEM BeLLECTBa,
TENNOBbIMA  MpOLEccaMu;  3MEKTPUYECKMM U MarHUTHbIM  MOJISIMN,
3NIEKTPUYECKM TOKOM, 3/1IEKTPOMArHUTHbLIMW KONiebaHMAMM 1 BOJSTHaMMK,
ONTUYECKUMU SIBIEHWAMUN; KBAHTOBLIMWU SABNEHUSMU, CTPOEHMEM aToma Y
aTOMHOro f4pa, PafVoaKTVBHOCTBLIO); BfiafleHWe OCHOBOMO/AralLymMm
ACTPOHOMUYECKMMW  MOHATUSMU,  NO3BONSAIOLWMMU  XapaKTepun3oBaTb
MpoLecchl, MPOMCXOfALLME HAa 3Be3fax, B 3Be3fqHbIX cCucTemax, B
MEXraNaKTUYeCKON cpefe; ABVKeHMe HebeCHbIX Ten, 3BOJIOLMI0 3Be3[, U
BceneHHoi;

MP64 - BnageHWe 3aKOHOMEPHOCTAMM, 3aKOHamu M TeopusiMU (3aKOH
BceMupHoro taroteHus, I, Il n 1ll 3aKoHbl HbKOTOHA, 3aKOH COXpaHeHUs
MEXaHWUYEeCKON  3HEpPruM, 3aKOH COXpaHeHUs UMMynbca,  MPUHLMN

CYnepnosuLMm1 CUf, MPUHLMM PaBHOMPABHOCTU WHEPLUMAbHBIX CUCTEM
OTCYeTa; MONEKYNSPHO-KMHETUYECKYIO TEOPWI0 CTPOEHUS BELLECTBa,
ra3oBble 3aKOHbl, MEPBbli 3aKOH TEPMOAMHAMUKU, 3aKOH COXpaHeHus
3MEKTPUYECKOro 3apsfa, 3akoH KynoHa, 3akoH Oma Ans ydyacTka Lenw,
3aKOH OMma [n1s MOMHOI 3MeKTPUYECKOi Lienn, 3akoH [pkoyns - JleHua,
3aKOH 3/1IEKTPOMArHUTHON MHAYKUMW, 3aKOH COXPaHEHWs! 3HEPruu, 3aKOH



npo6semMbl C YYETOM aHa/n3a UMEOLLUXCS
MaTeprasibHbIX N HeMaTepuasibHbIX PECYPCOB,
MP16 - ocyLwecTBNATb LeneHanpasieHHbIN
MOMCK MepeHoca CPeacTB U Crnoco6oB
[ecTBINA B NPOheCCMOHaNbHYIO Cpeay,

MP17 - ymeTb MNepeHoCUTb 3HaHMA B
Nno3HaBaTe/lbHYH0 M MPaKTUYeCcKyto 06/1acTu
XWU3HeaeATenbHOCTH,

MP39 - camocToATENbHO COCTaBNATHL MJiaH
peLleHns nNpob6siemMbl C YYETOM MMEIOLLMXCS

PECYPCOB, COOCTBEHHbIX BO3MOXHOCTEN W
npegnoYTeHNH,

MP42 - pgenaTb  OCO3HaHHbIN  BbIGOP,
apryMeHTUpoBaTb ero, opaTb

OTBETCTBEHHOCTb 3a peLLeHue,

MP46 - BnageTb HaBblkamy MO3HaBaTE/IbHOM
peiieKcM  Kak 0CO3HaHMS  COBepLUaeMbIX
[EeACTBUIA U MbICIUTENbHLIX MPOLECCOB, WX
pe3ynbTaToB M OCHOBaHWI

NPAMOJIMHENHOr0 PacnpoCTPaHeHNs CBETa, 3aKOH OTPaXXEHWUS CBETA, 3aKOH
MpesioM/IeHNs CBeTa; 3aKOH COXPaHEeHWs 3Hepruun, 3akoH COXpaHeHus
NMMY/bCa, 3aKOH COXPaHeHUs 3/1IEKTPUYECKOro 3apsaaa, 3aKOH COXpaHeHUs
MaccoBOro 4ucna, noctynatbl bopa, 3akOH paAMoakTMBHOIO pacnaja);
YBEPEHHOE MCMO/Mb30BaHME 3aKOHOB M 3aKOHOMEPHOCTEA Npu aHaninse
(hM3NYECKNX ABMEHWI 1 NPOLLECCOB;

MP67 - CchopMMPOBAHHOCTbL YMEHUS pellaTb pacyeTHble 3afayn C ABHO
3a]aHHON (IM3NYECKOM MOAENbI, WUCMOMb3ys (M3NUECKME 3aKOHbl U
MPUHLMNbI; HA OCHOBE aHa/M3a YCNOBUA 3afayn BblOMpaTb (PU3NYECKYHO
MOZe/b, BblAeNAaTb PU3NYECKME BENIMUMHBI U (DOPMY/Ibl, HEO6XO0AMMbIE ANA
ee peLleHns, NMPOBOAMTb pacyeTbl U OLEHMBATb PeaslbHOCTb MOTyYeHHOro
3Ha4YeHUs  (IM3NYECKOM BeNMUMHbLI, pellaTb KayeCTBEHHble  3ajauu,
BbICTPaMBasi /IOrMYeCKM HenpoTMBOPEUMBYIO LEMOYKY paccykaeHuni C
OrMopPOoI Ha N3y4YeHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (IN3NYECKMe ABNEHNS;
MP68 - cthopMMPOBAHHOCTL YMEHUSA NPUMEHATL MOMYYeHHble 3HaHWUA ANns
06bACHEHMS YCNOBUIA NPOTEKaHMA (PU3NUECKUX SBMEHWUIA B NPUpPOLe U 1S
NPUHATUA  NPaKTUYECKUX PELUeHNA B  MOBCEAHEBHOW >KM3HW AN
obecrieyeHnss 6e3onacHOCTV Npu obpaleHnn ¢ 6bIToBbIMK NpubopaMn u
TEXHUYECKMMM YCTPOMCTBAMM, COXPaHEHNS 340P0BbA U COBMOAEHNS HOPM
9KOMOrMYecKoro  MnoBefeHVss B OKpy)KaloLlel  cpefe;  MOHMMaHue
HeobX04UMOCTN MPUMEHEHUSA AOCTUXKEHUIA (DU3UKN WU TeXHONOrni [Ans
paLvoHabHOro NPUPOA0NO/L30BaHNS;

MPyl - cdhopMUPOBAHHOCTb MOHMMAHUA PONU (U3NKM B SKOHOMUYECKOW,

TEXHOMIOTUYECKON, COLUMaIbHOM W 3TUYECKOW cepax [AesTeslbHOCTU
4e/IoBEKa; PO U MecTa (PU3NKM B COBPEMEHHOW Hay4YHON KapTuHe MUPa;
PON  aCTPOHOMWM B MPAKTUYECKOW  [eATeNIbHOCTW  4efioBeka U
JaNIbHENLIEM HayYHO-TEXHUYECKOM Pas3BUTUU;

MPy2 -  cOPMUPOBAHHOCTb  CUCTEMbI  3HAHMN O  (IM3UYECKUX
3aKOHOMEPHOCTAX, 3aKOHaX, TeopusiX, [AeWCTBYHOLMX Ha YPOBHAX



MUKPOMMPa, Makpomupa W Meramupa, nNpeacTaBleHnidi O BCeobLeM
XapakTepe (PU3nNYeCKNX 3aKOHOB; NPeLCTaB/IeHNIA O CTPYKTYpe NOCTPOeHUs
(hM31YECKO Teopun, YTO MO3BOMMT OCO3HATb POSb (YHAAMEHTaIbHbIX
3aKOHOB W MPUHLMMOB B COBPEMEHHBLIX MPEACTAB/IEHUAX O MNPUPOSe,
MOHATb FPaHnLbl MPUMEHUMOCTU TEOPUIA, BO3MOXXHOCTU MX MPUMEHEHUA
A1 ONMCaHWS eCTeCTBEHHOHAYYHbIX SIBIEHWIA 1 NPOLLECCOB;

MPy3 - cthopMMpPOBaHHOCTb YMEHUS pa3ninyatb YC0BUA MPUMEHUMOCTM
mogesneit (PU3NYECKNX TeN 1 NPOLECCOB (SBIEHMIA): MHepUManbHas cucTema
OTcyeTa, MaTepuvanibHad TOYKa, PaBHOYCKOPEHHOe ABWXXeHue, CBO6GOAHOe
nageHne, abconlTHO ynpyrasd fedopmaums, abCcontoTHO YMpyroe u
abCoMOTHO Heynpyroe CTO/IKHOBEHWUS, Mojeneli rasa, >XWMAKOCTU U
TBEPAOro (KpUCTa/iIMYecKoro) Tena, MAeasbHOro rasa, TOYeYHbIN 3apsf,
O[HOPOAHOE  3NEeKTPUYECKoe Mosie, OLHOPOAHOE MarHUTHOe Mofe,
rapMoOHMYecKne KonebaHus, MaTemaTUYecKMidi MasTHUK, WAeasbHbIN
MPY>XXUHHbIN MasATHUIK, rapMoHUYecKue BOJIHb, naeanbHbIN
KonebaTenbHbIA KOHTYP, TOHKasA NNMH3a; MOZesieid aToMa, aTOMHOro siapa v
KBAHTOBOW MOAENN CBETa;

MPy4 - chopMMPOBAHHOCTL YMEHMUS 0OBACHATL OCO6EHHOCTWN NPOTEKAHNS
(hM3NYECKUX SBMIEHMIA: MEXaHUYeCKoe [BWKEHWE, TernsoBoe [BUKEHUE
4acTUL, BeLecTBa, Terna0BOE paBHOBECME, OPOYHOBCKOE [BUXKEHWE,
anddysns, ucnapeHve, KWNeHWe W KOHAEeHcauus, MnaBfeHve U
KpuCTain3aums, HanpasfeHHOCTb Ternaonepefayn, 3nekTpusaummn Ten,
9KBUMOTEHLMAIbLHOCT  MOBEPXHOCTM  3apPSXKEHHOr0  MPOBOLHMKA,
3/1eKTPOMAarHUTHOM NHAYKLMN, CaMOUHAYKLMN, 3aBUCMMOCTH
COMPOTMB/IEHNA MOMYNPOBOAHMKOB "p-" M '"N-TMNOB" OT TemnepaTypbl,
pe3oHaHca, WHTep(epeHUMn BOMH, Audpakuun, Aucnepcun, MosHOro
BHYTPEHHErO  OTPaXeHusi,  (POTOIMMEKT,  (hM3NYECKMe  NPUHLMIbI
CMeKTpasibHOro0 aHasim3a u paboTbl nasepa, “anbtha-" n "Geta-" pacnagbl
A0ep, ramma-usnyyeHvie aaep;



MPy5 - chopMMPOBAHHOCTb YMEHMWIN NPUMEHSATb 3aKOHbI K1acCUYeCcKOM
MEXaHUKWN, MONEKYNIAPHON (N3NKN N TEPMOLUHAMUKN, 3NEKTPOLNHAMUKN,
KBaHTOBOW (DM3UKN [1F aHamM3a U OOBACHEHWUS SBMEHUA MUKPOMUPA,
MakpoMupa W Meramvpa, pasnuyatb ycnosus (rpaHuubl, 0651acTu)
NPUMEHUMOCTM  (PU3NYECKMX 3aKOHOB, MOHMMAaTb BCEOOLUMIA XapakTep
(hyHAAMeHTa/IbHbIX 3aKOHOB (3aKOH COXPaHeHWs MeXaHW4eCKOW 3Hepruu,
3aKOH COXpaHeHusi WMMMY/bCa, 3aKOH BCEMMUPHOrO TAMOTEHWS, MNepBbli
3aKOH TepMOAMHAMMUKN, 3aKOH COXPaHeHUs 3MeKTPUYECKOro 3apsaja, 3aKoH
COXPaHEHWA 3HEPrMM) W OrpaHWYeHHOCTb UCMO/b30BaHMA  YaCTHbIX
3aKOHOB; aHaNM3MpoBaTb (U3NYECKME MPOLECCHI, UCMO/b3Ys OCHOBHbIE
MONOXEHNS, 3aKOHbI 7 3aKOHOMEPHOCTHU: OTHOCUTENbHOCTb
MEXaHNYeCKOro [ABWKeHus, (OopMysbl KUHEMATUKWA pPaBHOYCKOPEHHOIrO
[BVXEHNs, npeobpasoBaHusa [anunes Ans CKOPOCTU U NepemeLLeHns, Tpu
3aKoHa HbIOTOHA, NPUHLMN OTHOCUTENLHOCTY "anunes, 3aKoH BCEMUPHOTo
TAFOTEHWS, 3aKOHbl COXPaHeHWsi MMMY/bCa M MEXaHUYEeCKOW 3Hepruu,
CBA3b pPaboTbl CWMbl C WM3MEHEHWEM MeXaHUYeCKOW 3Hepruu, YCrnoBus
paBHOBECWSA TBEPAOro Tefna; CBA3b [AaB/IeHNA WUAEaIbHOro rasa co CpefHei
KMHETUYECKON 3Hepruert TENJOBOrO ABWKEHUS W KOHUEHTpaumeid ero
MOJIeKy/l, CBSi3b TemnepaTypbl BeLeCTBA CO CpefHeld KMHEeTUYecKon
9HEeprvei ero YacTuL, CBA3b aB/eHMA N4ea/lbHOro rasa ¢ KOHLeHTpauuen
MOMIEKY/T U €ero TemnepaTtypoil, ypaBHeHuwe MeHaeneeBa-KnaneinpoHa,
nepBblil 3aKOH TEPMOAMHAMUKM, 3aKOH COXPaHEHWS 3HEPrun B TEM/0BbIX
npoLieccax; 3aKOH COXpaHeHWs 3MEeKTPUYECKOro 3apsafa, 3akoH KyroHa,
MOTEHLNaIbHOCTb 3/1EKTPOCTATUYECKOrO MOJIS, MPUHLMM CyneprosnLmm
3NeKTpUYeCcKMX nosel, 3akoHa KynoHa; 3akoHbl Oma A1 yyacTka uenu v
09 3aMKHYTOW  3/1EKTPUYECKOA Lenun, 3akoH Jhkoyns-JleHua, 3akoH
3N1EKTPOMArHUTHOW MHAYKUMKW, NpaBuio JleHua, noctynarbl creynanbHoM
TEOPUM OTHOCUTENBbHOCTU SWHLUTENHA, YpaBHEHME JWHLITENHa ANs
(hoToahpekTa, nNepBbld M BTOPO  nocTynatel bBopa, npuHUMN
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HeonpegeneHHocTH [eli3eHbepra, 3aKOH COXPaHeHWst 3apsida, MaccoBOro
yucna 1 3Heprumv B AepHbIX peakumsx, 3aKOH paanMoakTUBHOIO pacnaja;
MPy7 - c(hOpMUPOBAHHOCTL YMEHWI UCCMefoBaTb M aHaIM3MpoBaThb
pasHoobpasHble (PU3NYECKME SBNEHUSA U CBOWCTBA 0OBLEKTOB, NMPOBOAUTHL
CaMOCTOSTe/NbHbIE NCCNEA0BaHNA B pealbHbIX U N1ab0paToPHbIX YCMOBUSIX,
yuTaTb WM aHaIM3MPOBaTb XapaKTEPUCTMKM MNPUOGOPOB W YCTPOWCTB,
0OBACHATH MPUHLUMMbBI UX PaboTbl;

MPy8 - copMMPOBaHHOCTbL MPEACTaB/IEHMA O MeTofaxX MoNyyeHus
HayU4HbIX aCTPOHOMUYECKUX 3HaHWIA; BfageHve YMEHUSAMM
CamMOCTOATENIbHO  (POpMynMpoBaTb  Lenb  MccnefoBaHus  (MPOEKTa),
BblABUraTb rMnoTesbl Ha OCHOBE 3HAHWA OCHOBOMOMAratoLMX (PU3NYECKMX
3aKOHOMEPHOCTE WM 3aKOHOB, MPOBEPATb WX  3KCMEpPUMEHTa/TbHbIMU
CpeAcTBaMu; :MaHMPoBaTb W NPOBOAUTL  (PU3NYECKME : SKCMEPUMEHTDI,
OnucbIBaTb M aHa/IM3MPOBaTb  MOJIYYEHHYHD  NPU  BbINOHEHUM
3KCNepuMeHTa MHgopmaLmnio, onpefendTs [LOCTOBEPHOCTb MOyUYEHHOrO
pesynbrara;

MPy9 - chopmMMPOBAHHOCTL YMEHUA peLlaTb pacyeTHble 3agaqn C SBHO
3afjaHHOA WM HESBHO 3afaHHON (DM3MYECKO MOAeNbH: Ha OCHOBaHWUK
aHanM3a ycnoBusi  BblGMpaTb  (DM3MYECKMe  MOfeNW,  OTBevaroLme
TpeboBaHMAM 33a4n, NPUMEHSATb (HOPMY/Ibl, 3aKOHbI, 3aKOHOMEPHOCTN
nocTynatbl (HU3NYECKMX TEOpWU NPV WUCMOMb30BaHUN MaTeMaTUYeCKMX
MeTOA0B peLLeHNs 3afa4, NPOBOANTL pacyeTbl Ha OCHOBaHWM UMEKOLLMXCS
[aHHbIX, aHaIM3MPOBaTb Pe3y/bTaTbl Y KOPPEKTUPOBATL METOAbI PeLleHus
C Y4YeTOM TMOJyYeHHbIX pPe3ynbTaToB; peLlaTb KavyecTBeHHble 3afauu,
TpebyroLme NPUMEHEHNS 3HAHMIN M3 pa3HbIX pas3fdenioB LUKObHOIo Kypca
(GM3nKKM, a TakKke WHTerpaumMmM 3HaHW U3 Apyrux npeameToB
eCTECTBEHHOHAY4YHOr0  UMKMa:  BbICTpauBaTb  JIOTUYECKYHD  LLEnouykKy
pacCy>eHNA C OMnopoli Ha M3Y4eHHble 3aKOHbI, 3aKOHOMEPHOCTU W
(hM3nYecKue ABNeHNS;



OK 02. Wcnonb3osarb
COBpeEMEHHble  CpefcTBa
noucka, aHanmM3a 7
NHTeprpeTauun
nHpopmaumn, n
NH(OPMaLNOHHbIE
TEXHO/I0rnK ons
BbINO/IHEHNA 3ajau
NpoeccMoHaIbHOM
LleaTeNbHOCTH

JIP16 - 3cTeTMyeckoe OTHOLLEHME K MUpY,
BKMOYast 3CTETUKY ObITa, Hay4yHOro u
TEXHWUYECKOro TBOPYECTBa, CNopTa, Tpyda U
06LLIECTBEHHbIX OTHOLLIEHUIA,

npP24 - rOTOBHOCTb K aKTUBHOW
LeATeNbHOCTU TEXHO/OMMYECKOM n
CoLMaNbHOM HarnpaB/eHHOCTM, CMOCOOHOCTb
VHULMMPOBATD, NNaHNPOBaTb "
CaMOCTOATE/IbHO BbIMO/HSATH TaKyto
NeATeNbHOCTb,

JIP26 - TrOTOBHOCTb W CMOCOBGHOCTL K

06pa3oBaHNO M CaMOOOpa3oBaHMKO  Ha
NPOTSXXEHNUM BCEM XMN3HN,

MP8 - cnocobHOCTb M TOTOBHOCTb K
CaMOoCTOATENNbHOMY NMOuCKY MeTOo0B
peLleHns NpakTUYecknx 3afad, NPUMEHEHWUIO
pas3/INyHbIX METOA0B MO3HAHUS,

MP10 - ¢opmuMpOBaHWe HayyHoOro Tumna
MbILLNEHNS, BnafeHue Hay4HOW

T€pMI/IHOI'IOFVI€I7I, K/IKOYEBLIMN MOHATUAMU W

n

MPyHO - chopMMPOBAHHOCTL YMEHWIA aHanM3npoBaTb W OLIEHMBATb
nocneacTeua ObITOBOA WM MPOU3BOACTBEHHON [eATENIbHOCTU YesioBeKa,
CBA3aHHON C (hM3MYECKMMW npoueccamu, C MNO3NUMIA  3KOMOrMYECKOM
6e30nacHoOCTK; NpeAcTaBNeHUA O pauMOHa/IbHOM MPUPOAONOIL30BaHUN, a
TaKXXe pasyMHOM MCMO/b30BaHUWN LOCTVXKEHUIA HAyKM M TEXHOMOrMin ans
[aNbHEeNLLIero pasBuTys Ye0BeYECKOro 06LLEeCTBa;

MPy13 - copMUPOBAHHOCTL MOTMBALMK K ByayLieil NpothecCMoHabHOM
[leaTeNIbHOCTU MO CMeunanbHOCTAM (PU3MKO-TEXHUYECKOTO NPOunIS.

MP65 - yMmeHWe YyuyuTbIBaTb TPaHULbl  MPUMEHEHUS  U3YUYEHHbIX
(hM3nYeCKNX MOfenein: maTepuasibHas TOYKa, WHepuuanibHas cucTema
OTcYeTa, UAeasbHbIN ras; MOLeNM CTPOEHMUS ras3os, XXUAKOCTEN U TBepAbIX
TeN, TOYEYHbIA 3NEeKTPUYECKWA 3apsfd, AfepHas MojgeNb  atoma,
HYK/IOHAas MOAEe/b aTOMHOIO f4pa Npu peLleHnn Prn3nyeckux 3atay;
MP69 - cthopMMPOBAHHOCTb COOGCTBEHHON MO3NLMN MO OTHOLUEHMIO K
(hr3nyecKoin MHMopmaLun, noayyaemMon U3 pasHbIX UCTOYHUKOB, YMEHWI
NCMONb30BaTh LUMPPOBLIE TEXHOMOMMU ANS MOUCKA, CTPYKTYPUPOBaHWUA,
WHTEpNpeTauMnm W nNpPeacTaBfeHMst Y4Y4ebHOW U HayYHO-MOMNYNSPHOMN
MH(OpMauUMK; pasBUTME YMEHWA KPUTUYECKOro aHanmsa nosyvaeMon
NHopMaLuu;

MPyl - chOpMMPOBAHHOCTb MOHUMAHUS PO (IU3NKM B 3KOHOMUYECKOWA,
TEXHONIOMMYECKOW, COUMAIbHOM W 3TMYECKON cdepax [AesTeNbHOCTM
YenioBeKa; Pon U Mecta (IM3MKM B COBPEMEHHOW Hay4YHOWN KapTUHe MUpa;
pOAM  acTPOHOMUWM B MPaKTUYECKOA  [eATeNIbHOCTM  4efioBeka U
Ja/lbHEeNLeM Hay4YHO-TEXHUYECKOM PasBUTUM;

MPy6 - CgoOpMUPOBAHHOCTL YMEHWUA MPUMEHATL OCHOBOMONaratoLme
aCTPOHOMMYECKME MOHATUSA, TEOPUM U 3aKOHbI NS aHan3a 1 00bACHEHWS
(hM3MYECKNX MPOLLECCOB NPONCXOAALLMX Ha 3Be34aX, B 3BE3[HbIX CUCTEMAX,
B MeXraflakTU4YecKon cpefe; ABMXKEHWUA HeOGECHbIX Ten, 3BOMOLMN 3Be3[, U



OK 03. TlnaHupoBaTb WU
peasiv3oBbIBaTb

COOCTBEHHOE
npodgeccnoHanbHoe n
NNYHOCTHOE pasBuTue,
npeanpUHUMATENbCKYHO
NeATeNbHOCTb B
NpoeccUoHanbHoM
cthepe, 1Cnonb30BaTb

3HaHWA N0 NPaBOBOA K
(hMHaHCOBOW rPaMOTHOCTM
B Pas/IMYHbIX XXMU3HEHHbIX
CUTyaLmsx

MeTOoAamMu,

MP21 - BnafieTb HaBblkamy MONMYYEHUS
NH(OpMaLMU 13 UCTOYHUKOB PasHbIX TUMOB,
CamMOCTOATENIbHO ~ OCYLLECTBMATL  MOWUCK,
aHann3, cucTemMatusaumio U UHTepnpeTalmio
VHOPMaLUN  pa3/IMYHbIX BUZOB U hopM
npeacTasfeHns,

MP38 - caMOCTOATENbHO OCYLLECTBAATb
MOo3HaBaTe/lbHYK [eATeNbHOCTb, BbISIBNATb
npobnembl, CTaBUTb U  POPMYINPOBATH
COOCTBEHHbIE 3adayn B 06pa3oBaTe/bHOM
LeATeNbHOCTU W XXU3HEHHbIX CUTyaLuaxX
NP14 OCO3HaHWe JIMYHOro BKfaja B
NMOCTPOEHME YCTONYMBOrO ByayLLEro,

JIP16 - 3CcTeTMYecKoe OTHOLLUeHWE K Mupy,
BK/OYaA 3CTeTMKY OblTa, HAy4yHOro MU
TEXHWYECKOro TBOPYECTBa, CropTa, Tpyda u
06LLECTBEHHBIX OTHOLLEHWIA,

nez24 - FOTOBHOCTb K aKTVBHOM
[leATeNbHOCTU TEXHO/I0MMYECKOM 7
COUMaIbHOM HanpaB/feHHOCTKN, CMOCO6HOCTb
NHULMNPOBATD, NaHNPOBaTh n
CaMOCTOSTe/IbHO BbINO/MHATb TaKyto
[leATeNIbHOCTb,

NP25 - wuHTepec K pasMyHbIM  Ccepam

NPO(ECCUOHAILHOW  AeATEeNIbHOCTU,  YMeHMe
COoBepLlUaTb OCO3HaHHbLIN BbLIGOP OyayLlel
npogeccMn M peasn3oBbiBaTb COOCTBEHHbIE

12

BceneHHoi;

MPyll - oBnageHWe pa3NMYHbIMK Ccriocobammn paboTbl C UHGOPMaLMein
(JU3NYECKOr0  COAepXXaHuss  C  UCMONb30BaHMEM  COBPEMEHHbIX
NHOPMAaLNOHHBIX TEXHOOTUIA, pa3BUTUE YMEHWIA KPUTUYECKOTO aHan3a
1 OLEHKM [OCTOBEPHOCTU MOJTyHaeMOIn H(opMaLmm

MP61 - chopMMpPOBaHHOCTL NpeAcTaBneHniA 6 ponn U mecTe (OU3MKN U
aCTPOHOMUW B COBPEMEHHOM  Hay4yHOW  KapTUHe  Mupa, O
CUCTeMOOOpasytoLein ponn (U3NKM B PasBUTUM eCTECTBEHHbIX Hayk,
TEXHUKA W COBPEMEHHbIX TEXHOMOTUA, O BKafe POCCUMACKMX U
3apyOeXHbIX  YYeHbIX-(DM3MKOB B pasBUTME  HayKW;  MOHUMaHMue
(hM31YECKON CYLLIHOCTIN HabNIOLaeMbIX SBIEHUA MUKPOMMPAE, MaKpoMmpa 1
meramvpa; NoHVMaHve Posn acTPOHOMUW B MPaKTUYECKON AesTeNbHOCTU
YesIoBEKa W fasibHENLLEM HAYUYHO-TEXHUYECKOM PasBUTUU, PONU (PU3MKK B
(hopMMpoBaHUK Kpyrosopa M (YHKUMOHa/IbHOM rpaMOTHOCTU 4esoBeka
L)1 peLUeHns NpaKTUYeCcKmX 3aday;

MP69 - cthopMMPOBAHHOCTb COGCTBEHHOW MO3MUMM MO OTHOLUEHMHO K
(h131YeCKOr MHGOpPMaLMK, NoMy4yaeMor M3 pasHbIX UCTOYHWKOB, YMEHWIA
MCMO0/b30BaTh LM(MPOBbIE TEXHOMOTUW A5 MOUCKA, CTPYKTYPUPOBaHWUS,
WHTepnpeTauum W npeacTaBneHnst yyebHOW W Hay4YHO-NOMYSPHOMN
NH(OpPMaLUWKW; pas3BUTUE YMEHWIA KPUTWUYECKOro aHaamsa Mosyvyaemon
NHpopmaLnu;



YXW3HEHHbIE MNaHsbl,

JIP26 - TroTOBHOCTb M CMOCOOHOCTbL K
06pa3oBaHMIO 1 camMoobpa3oBaHMO  Ha
MPOTSHXKEHNU BCEW XU3HM,

MP1 - camocToAaTeNnbHO (hopMynMpoBaThb U
aKTyanm3mposaTb Npobnemy, paccmarpusatb
ee BCECTOPOHHE,

MP3 - onpegenatb Uenn [eaTenbHOCTH,
3afaBaTb MapameTpbl W  KPUTEPUN  UX
LLOCTUXKEHUS,

MP6 - pa3BmBaTb KpeaTUBHOE MbILL/IEHNe
NPV PELLEHNN YKN3HEHHDBIX MPO6/eM,

MP16 - ocCyLecTBNATb LefeHanpaBieHHbIN'
MOMCK MepeHoCa CPeAcTB WM Cnocobos
[ecTBUA B NPOECCHOHANBbHYIO Cpeay,

MP18 - yMeTb WHTErpupoBaTb 3HaHUA W©3
pasHbIX NPeAMEeTHbIX 061acTei,

MP19 - BbigBUraTb HOBblE MAewn, npeanaraTb
OpUrMHa/IbHbIE NOAXOAbI N PeLLeHNs,

MP37 - OCyLLlecTBNATb NnosnTUBHOE
cTpaTermyeckoe MnOBeAeHME B  Pa3/INYHbIX
cuTyaumsx,  nposBNATb  TBOPYECTBO U

BOOOpaXKkeHue, 6bITb MHULMATUBHLIM,

MP38 - camoCTOoATeNbHO OCYLLECTBAATb

Nno3HaBaTe/lbHY0 [eATeNbHOCTb, BbIABMATL

npo6nembl, CTaBUTb U (HOPMY/IMPOBATH

COOCTBEHHbIE 3afjaun B 006pa30BaTe/bHOW

LeATeNIlbHOCTU N XKU3HEHHbIX CUTyauusXx,

MP46 - BnageTb HaBblkamy MO3HaBATEbHOW
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MPyl - cHOPMUPOBAHHOCTb MOHUMAHUS PO (DU3NKK B SKOHOMMUYECKOM,
TEXHO/OTMYECKOMN, CcoUManbHOl 1M 9TUYECKO cdiepax [esTeNbHOCTY
Ye/loBeKa; POnM U MecTa (PU3UKU B COBPEMEHHOI HayUHON KapTUHE MUPa;
POV  acTPOHOMMM B  MPAKTUYECKON [eATENbHOCT  YenoBeka U
AanbHelLLeM Hay4YHO-TEXHUYECKOM PasBUTUN



OK 04. 3ddekTmsHO
B3aMMO/eNCTBOBATb n
paboTaTb B KOMNEKTMBE U
KOMaHge

pe(bneKcmm KaK OCO3HaHMA coBepLlaeMbIX
AGMCTBI/IVI N MbICNUTENBbHbIX MpoLueccoB, UX
pe3ynbTaTtoB U OCHOBaHWi

nP24 - rOTOBHOCTb K  aKTVBHOW
LeATeNbHOCTK TEXHO/OrNYECKO "
COUMANbHON HanpaBNeHHOCTW, CMOCOGHOCTb
NHULMMPOBATD, NNaHMpPoBaTb n
CaMOCTOSITE/IbHO BbIMONHATb TaKyto
NeATeNbHOCTb,

JIP26 - TrOTOBHOCTb W CMOCOOHOCTb K

obpa3oBaHMIO M caM000pa3oBaHWO  Ha

NPOTAXEHUN BCEM YXXM3HN,

NIP34 - 0CO3HaHMe LEHHOCTU Hay4HOM
[leATeNIbHOCTX, TOTOBHOCTb  OCYLLUECTBNATb
NPOEKTHYIO 7 nccnepoBaTenbCKyto

[eATENbHOCTb NHAMBUAYa/IbHO U B IPynne,

MP3 - onpegenatb Uenn [esTenbHOCTY,
3afaBaTb  napameTpbl U KpuTepun KX
LOCTUXKEHWS,

MP5 - BHOCUTb KOPPEKTUBbI B A€ATE/IbHOCTD,
OLleHMBaTb COOTBETCTBME Pe3ynbTaToB Lienam,

OLLeHMBATb PUCKM nocneacTeni
[leaTenbHoCTH,
MP6 - pa3BumBaTb KpeaTMBHOE MbILL/IEHNE

NPW PeLeHNN YXXM3HEHHbIX Npo6sieM,

MP12 - BbIBNATL NPUYNHHO-CNIEACTBEHHbIE
CBA3N U aKTya/IM3npoBaThb 3afady, Bblasuratb
runoTesy ee pelleHns, HaxoauTb aprymeHThbl
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MP610 - oBnageHve yMeHWAMM paboTaTb B Tpynne C BbIMOSHEHVEM
Pa3/IMYHbIX  COUMa/IbHBIX — POMeilt, MnaHuposaTb  paboTy  rpynmbl,
paLvoHaIbHO pacnpefensaTb AeATeNbHOCTb B HECTaHAAPTHLIX CUTyauusaXx,
afleKBaTHO OLEeHMBATb BKMAL K&X0ro M3 yYaCTHWKOB FPYnnbl B peLLeHune
paccMaTpuBaeMor Npo6emsl;

MPy12 - oBnageHve opraHM3aUMOHHbLIMU N MO3HaBaTelbHbIMW YMEHUAMU
CaMOCTOATE/IbHOI0 NPUOBPETEHUS HOBbLIX 3HAHWI B NMPOLIECCE BbIMO/THEHWS
MPOEKTHbIX M Y4YebHO-UCCNefoBaTelbCKNX paboT, yMeHUsAMM paboTatb B
rpynne ¢ BbIMO/IHEHWEM Pa3/IMYHbIX COLUMA/bHLIX POJield, NIaHUPOBATb
paboTy  rpynnbl, pauMoHaNbHO ; pacnpefensdtb  AeATeNbHOCTb B
HeCcTaHZapTHbIX CUTyauusaX, a[eKBaTHO OLIeHMBATb BK/aL KaX4oro w3
YYaCTHWKOB rpynnbl B peLleHvie paccMaTprBaeMon npobemsi;



0NA [oKasaTeNnbCTBa CBOWX YTBEPXAEHWN,
3afaBaTb NapaMeTpbl U KPUTEPUN pPeLLIeHNs,
MP28 - Bnagetb pasvyHbIMK criocobamu
06LLIEHMS U B3aUMOENCTBUSA,

MP30 —mpa3BepHYyTO M NOrMYHO W3naratb
CBOKO TOYUKY 3peHus C WCMo/b30BaHWEM
A3bIKOBbIX CPEACTB,

MP31 - noHumatb UM  WUCMOMNbL30BAaTb
npevMyLLecTsa KOMaHAHOM 7
VHAMBUAYaIbHON PaboThl,

MP33 - npvHMMaTb LEAM  COBMECTHOW
LeaTeNbHOCTH, OpraHv130BbIBaTH 7
KOOPAMHMPOBaTb JeicTBmS no ee
[NOCTUDKEHWIO: COCTaBNATb NfaH [AenCTBUNA,
pacnpefensTs pPoaM € YY4eTOM  MHeHWUM

Y4aCTHNKOB 06Ccy»Xaatb pesynbTarhbl
COBMECTHOM paboThl,

MP36 - KoopaMHMpOBaTb W  BbIMOJMHATL
paboty B YCNoBUAX peasibHoro,

BUPTYa/IbHOr0 n KOMOWHMPOBAHHOI O
B3aUMOZENCTBMS,

MP55 - npuHMMaTb MOTMBbLI WU aprymMeHThbl
APYrvX Niofern npu aHanmse pesynbTaToB
[lesATeNIbHOCTH,

MP56 - npusHaBaTb CBOe NpPaBO W MpaBo
ApYyrux Niofen Ha owmoku,

MP57 - pa3BuBaTb CMOCOOGHOCTb MOHMMATb
MUpP C NO3MLMIN OPYroro YesnoBeka



OK 05. OcyuwecTtBnsaTb
YCTHYO U MUCbMEHHYHO
KOMMYHWKaLWIO Ha
rOCylapCTBEHHOM  fA3bIKe
Poccuiickoin degepayun ¢
YUYETOM 0COOEHHOCTEN
coupanbHoro "
KyNbTYPHOI0 KOHTEKCTa

OK 07. CopelicTBoBaTb
COXpaHeHUIo
OKpY>KatoLLel cpefbl,
PECYPCOCOEPEXEHNIO,
MPUMeHATb  3HaHWA 06
N3MEHEHNN Knmara,
NPUHUMNLI - 6epeXxXnNnBOro
MPOVN3BOLACTBA,
3()peKTMBHO [eNCTBOBAThL
B 4pe3BblYaHbIX
CUTyaumsx

NIP8 - cthopMMPOBAHHOCTb  POCCUIACKON
rPaXAaHCKOW WAEHTUYHOCTK, MaTpuoTU3Ma,
yBaOKEHWS K CBOEMY Hapogy, 4yBCTBa
OTBETCTBEHHOCTW nepes, POAWMHOR, rophocTu
3a CBOW Kpai, CBOKO PoAuHy, CBO A3bIK U
Ky/nbTypy, npoLusioe n HacTosLLee
MHOTOHaUMOoHa/IbHOro Hapoga Poccun,

JIP33 - COBepLUEHCTBOBaHME $3bIKOBOW W
ynTaTeNIbCKOM  KyNbTypbl Kak  CpefcTBa
B3aMMOLENCTBUA MEXAY /IHOABMU U NO3HAHUSA
mMupa,
MP28 -
06LLIEHMS N B3aMO/ENCTBUS,
MP30 - pa3BepHYTO W NIOTMYHO W3naratb
CBOKO TOYKY 3peHUss C MCMOoJb30BaHNEM
A3bIKOBbIX CPeACTB

NP8 - chopMMPOBAHHOCTb  POCCUIACKOWA
rPaXXaaHCKOW WAEHTUYHOCTK, MNaTpMOTU3MA,
YBOKEHMUS K CBOEMY Hapogy, uyBCTBa
OTBETCTBEHHOCTW nepes PoauHoM, ropgoctu
3a CBOW Kpali, CBOKO PofuHy, CBOW A3blK ©
Ky/nbTypy, npoLunoe 7 HacTosLee
MHOTrOHaLMOHaNLHOro Hapoga Poccuu,

P16 - acTeTMyeckoe OTHOLLUEHMe K Mupy,
BK/OYasA 3CTETUKY ObITa, Hay4yHOro MU
TEXHWYECKOro TBOPYECTBa, CMopTa, Tpyda u
06LLIECTBEHHbIX OTHOLLEHWIA,
P30 - ymeHue

BMafeTb PasMyHbIMK Crocobamm

MPOrHO31pPoBaTh
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MP61 - chopMUPOBAHHOCTL NPEACTaBAEHUA O PO U MeCTe (IU3UKKN 1
aCTPOHOMMM B COBPEMEHHOM  Hay4yHOW  KapTWHe  Mupa, O
cuctemMoobpasytollen ponv QU3NKM B PasBUTUM ECTECTBEHHbLIX Hayk,
TEXHUKA W COBPEMEHHbIX TEXHONOrMIA, O BKMade POCCUNCKUX W
3apy0eXHbIX  Y4YEeHbIX-()M3MKOB B pa3BUTME  HaykW;  MOHMMaHue
(h13nYecKol CyLLIHOCTY HabMOAaEMBIX AB/IEHWIA MUKPOMMPA, MakpoMmpa v
meramvipa; noHWMaHue posiv aCTPOHOMUW B MPaKTUYECKOW AeATeIbHOCTU
Ye/ioBeKa M fasibHelLEM Hay4YHO-TEXHUYECKOM PasBUTUM, POSIN PU3NKK B
(hopMMpoBaHUK Kpyrosopa M (YHKLUOHaIbHOW TPamMOTHOCTW YesioBeka
[J151 peLLleHnst NpaKTUYecKnX 3aday;

MP68 - cthopMMPOBaHHOCTb YMEHUSI MPUMEHATL MOJTyYEeHHble 3HAHWUA A1
06BACHEHUSA YCNOBUIA NPOTEKAHMS PU3NYECKMX SBMIEHWIA B NpUpoae 1 ANns
NPUHATUA  MPaKTUYECKUX PelleHniA B MOBCEAHEBHOM XXWU3HM  AN1s
obecneyeHnss 6e30MacHOCTM Npu obpalleHMn ¢ ObITOBbIMKU Mpubopammn u
TEXHUYECKMMMN YCTPONCTBaMK, COXPaHeHWs 340p0BbA 1 COB/IOAEHNA HOPM
3KONOTMYECKOro  MoBefeHUs B OKpYXKalollein  cpede;  NMOHUMaHMe
HeobX04MMOCTN MNPUMEHEHUS OOCTVKEHWUIA (PU3MKU U TEXHONOIWMIn Anis
paLmoHa/IbHOro NPUPOAONO/b30BaHUS;

MPytO - chopmMMpOBaHHOCTbL YMEHWI aHann3npoBaTb W OLEHMBATb
NnocnescTBusA ObITOBOM W MPOM3BOACTBEHHOW [eATENIbHOCTN YesioBeka,
CBSI3aHHON C (OM3MYECKMMM npoLeccamu, C MNO3ULMIA  3KOOTMYECKO
6e30nacHOCTU; NpeAcTaBNeHniA O paunoHaIbHOM NPUPOAONOIL30BaHNN, a



MK 11 OcyuecTsndatb

NoAroTOBKY
1CNOMb30BaHNIO
MNHCTPYMEHTA,
06opyaoBaHms

K

HebnaronpuATHbIE 3KO/IOrnyeckune
NnocneacTBus MpeanpuHUMaeMblx LencTBUn,
npesoTBpaLLaTh ux,

MP3 - onpegenatb Uenn  [AeATeNlbHOCTH,
3aflaBaTb MapameTpbl W  KpUTEpUU  UX
LOCTUXKEHNS,

MP6 - pasBuBaTb KpeaTMBHOE MbILL/IEHNE
NPy peLleHn XN3HEHHbIX NPo6/iem,

MP13 - aHann3upoBaTb MOyYEHHbIe B X04e
peLleHns 3afayn pesynbTaTbl, KPUTUYECKM
OLleHMBaTb nx [lOCTOBEPHOCTD,
NPOrHo3vpoBaTb  WU3MEHEHMEe B HOBbIX
YCNOBUSIX,

MP17 - ymeTb TMepeHOCUTb 3HaHUA B
Nno3HaBaTe/lbHYH0 U MpaKTUYecKyto 06/1acTu
XN3HeJeATeIbHOCT!,

MP18 - yMmeTb WHTErpuMpoBaTb 3HaHWA W3
pasHbIX NpeaMeTHbIX 061acTel,

MP38 - camMOoCTOATENbHO OCYLLECTB/ATh
Nno3HaBaTeNlbHY0 [eATeNIbHOCTb, BbIABNATbL
npo6nembl, CTaBUTb W  (HOPMY/INMPOBATb
COOGCTBEHHbIE 3aaus B 06pa30oBaTe/lbHOM
[leATeNIbHOCTU Y YKU3HEHHbIX CUTYaLMsaX
JIP23 - TrOTOBHOCTb K TpyAy, OCO3HaHue
LileHHOCTW MacTepcTBa, TpPyAontoobue,

npe24 - FOTOBHOCTb K aKTMBHOM
[leaTeNIbHOCTH TEXHOM0rNYECKOW n
COUMa/IbHOM HanpaB/IEHHOCTW, CMOCOBGHOCTb
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TaKXKe Pa3yMHOM MCMO/b30BaHUN [JOCTUXKEHWUI HayKuM WU TEXHOMOTWIA NS
AanbHELLIEro pa3BUTIS YeNOBEYECKOro 06LLIECTBE;

MP63 BnafieHVe OCHOBOMOMAraWMMA  (IUNYECKUMU  MOHATUSAMU 1
BE/IMUYNHAMM, XapaKTepu3yoLWumn Gusnyeckre npouecchl (CBA3aHHbIMU C
MEXaHWUYECKUM  [BVMDKEHWEM, B3aUMOLENCTBMEM Ten, MeXaHUYeCKNUMK
KonebaHMsAMU 1 BOMHaAMK; aTOMHO-MOJIEKY/IIPHBLIM CTPOEHWEM BeLLEeCTBa,
TENJoBbIMM  MPOLECCaMU;  3MIEKTPUYECKMM U MarHUTHbIM  NOMSIMU,



npucnoco6seHni.

NHNLUNNPOBATD, NnaaHNpoBaTb n
CaMOCTOATESTIbHO BbIMO/MHATb TaKyro
LEeATENbHOCTb,

P25 - wuHTepec K pas3in4yHbIM - chepam
NPOhECCUOHANIbHON  [1eATENIbHOCTU, YMEHUe
COoBepLlUaTb 0OCO3HaHHbIA BbIGOP OyayLLei
npodgeccn 1 peann3oBbiBaTb COGCTBEHHbIE
YKN3HEHHbIE M/1aHbl,

JIP34 - 0CO3HaHWEe LEHHOCTU Hay4HOM
LleaTeNbHOCTW, TOTOBHOCTb  OCYLLECTB/IATH
NPOEKTHY0 n nccnenoBaTebCKyo
[leATeNIbHOCTb NHAMBUAYaLHO U B Tpynne,
MP3 - onpegensatb Lenn LeATeNbHOCTH,
3afaBatb MapaMeTpbl W KpUTEPUM KX
LOCTUXKEHNS,

MP8 - cnoco6HOCTb M TFOTOBHOCTb K
CamMOCTOATENbHOMY NOUCKY MeToA0B

peLleHns NPakTUYecKnX 3afad, NPUMEHEHNIO
pa3fMyHbIX METOLO0B NO3HaHUS,
MP16 - oCyLleCTBNsATb LeNeHanpaB/eHHbIN
MOWCK MNepeHoca CPeacTB M Crnoco6oB
[ecTBUA B NPOJECCUOHA/IbHYIO Cpesy,
MP36 - KoopAMHWPOBaTb W  BbIMOMHATb
paboty B yCnoBuAX peasibHOro,
BUPTY&/1IbHOIO n KOMOMHMPOBAHHOTO
B3aVMOJEeNCTBIS,
MP37 -  ocyLlecTBnATb No3NTMBHOE
CTpaTernyeckoe MoBeAeHVe B  Pa3/INYHbIX
cuUTyaumsx,  nNposBNATb  TBOPYECTBO U
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3NEKTPUYECKM TOKOM, 3/IEKTPOMArHUTHLIMU KOnebaHuaMU 1 BOSIHAMU;
ONTUYECKUMU ABNEHUAMU; KBAHTOBbLIMWU AB/IEHWUAMW, CTPOEHMEM aToma u
aTOMHOro fpa, pPafMOaKTUBHOCTLIO); BfafleHWe OCHOBOMO/AraroLLMm
ACTPOHOMMWYECKUMU  MOHATMAMK,  MO3BONAIOWMMYM  XapaKTepu3oBaTb
MpoLecchl, MPOMUCXOAdliMe Ha 3Be3gax, B 3Be3fHbIX CUCTEMAX, B
MEXTa/laKTUYEeCKOW cpefie; ABMXKEHME HeOGeCHbIX Ten, 3BO/MOLMIO 3Be3[ U
BceneHHoi;

MP66  BnafeHWe  OCHOBHbIMW  METOAamMW  Hay4yHOro  MoO3HaHWA,
MCNOMb3yeMbIMU B (I3MKe: NPOBOAUTL MPAMbIE N KOCBEHHbIE U3MEPEHNS
(hM3nMYECKNX BeNMYMH, BblOMpas ONTUMa/bHbIA CrOCO6 W3MepeHUs W
MCNONb3ysi U3BECTHblE METOAbl OLEHKM MOrpPewHOCTeld  M3MepPeHWN,
NPOBOAWTb  WUCCNeAoBaHWe 3aBUCUMOCTE  (PU3NYECKMX BEIMYMH  C
UCMONb30BaHMEM'  MPAMbIX  U3MEPeHW,  OOBACHATb  MONYYEHHbIE
pe3ynbTaTbl, NCNOMb3YA (U3NYECKME TEOPUM, 3aKOHbI U MOHATUSA, U fenaTb
BbIBOAbI; CO6MtOfaTh MpaBwuna 6e3onacHoro Tpyfga npu  MpoBefeHUK

NCCNefoBaHWA B  pamkKax Y4yebHOro  3KCNepumeHTa U y4yebHo-
NCCNeaoBaTeNlbCKOM  [eATENIbHOCTM € UCMO/Ib30BAHWEM  LIMPOBbLIX
M3MEpUTENIbHbIX ~ YCTPOMCTB M /1labopaTopHOro  060pYyLOBaHMS;

CPOPMUPOBAHHOCTL MPEACTaBNEHUIA O MeTofax MNOMYYEHUS Hay4HbIX
aCTPOHOMUYECKUX 3HAHWIA;



MNK 15.
3NIeKTpUYecKme
NOAK/MOYEHMA
KOHTPO/bHO-
N3MEePUTENbHbIX
npuéopos 1
aBTOMaTUKM

UuTaTtb
CXEeMbl

CUCTEM

BOOOpaXKeHUe, BbITb MHULMATUBHBIM,
MP39 - camocToATe/NlbHO COCTaBAATb M/laH
PELLEHNS MPO6MEMbI C YYETOM WMEHOLLMXCA

PECYpcoB, COOGCTBEHHbIX BO3MOXHOCTEN U
npeanoYTeHNiA
JIP23 - TrOTOBHOCTb K TpyAy, OCO3HaHWe

LleHHOCTW MacTepcTBa, TPYAontobue,

npe24 - rOTOBHOCTb K aKTUBHOIA
[leATenbHOCTH TEXHOMOrNYECKOoi n
COUManbHOA HamnpaBfieHHOCTU, CMOCOBHOCTb
NHNLMMPOBATb, nfaHMpoBaTb n
CaMOCTOATE/IbHO BbIMO/MHATb Takyto
feateNbHoCTb,'

JIP26 - TrOTOBHOCTb W CMOCOGHOCTb K

obpazoBaHMIO M caM006pa30BaHMIO
MPOTSHKEHUN BCEI XKN3HM,

MP1 - camocToATeNbHO (hOpMyMpoBaTb ”
aKTyanu3upoBatb Npobsiemy, paccMaTpuBaTtb
ee BCECTOPOHHE,

MP2 - ycTaHaBnMBaTb  CYLUECTBEHHbIN
NPM3HaK WM OCHOBaHMS [N CPaBHEHUS,
Knaccugukaummn n 0606LLeHNS,

Ha

MP4 -  BbIBNATb  3aKOHOMEPHOCTM WU
NnpoTMBOpeYUs B paccmMaTpuBaeMbIX
ABNEHUAX,

MP5 - BHOCUTbL KOPPeKTMBbI B AeATe/IbHOCTb,
OLleHMBaTb COOTBETCTBME Pe3y/bTaToB Lensm,
OLIeHMBAaTb pUCKHM MnocneacTBuii
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MP63 BNageHMe OCHOBOMOMAralWMMM  (U3NYECKUMU  MOHATUSMU U
BE/IMYNHAMM, XapaKTepu3yrLWnMn gursmndeckme npotecchbl (CBA3aHHbIMU C
MEXaHWYECKMM [BMXKEHMEM, B3aMMOJENCTBMEM Ten, MeXaHUYECKUMM
KonebaHWsMU 1 BOMIHAMW; aTOMHO-MONEKYNSPHLIM CTPOEHUEM BELLLECTBa,
TENMOBbIMA  MPOLEeccamn;  3/IEKTPUYECKUM M MarHUTHbIM — NOMSIMMU,
3NEKTPUYECKMM TOKOM, 3/1EKTPOMArHUTHbIMK KONe6aHUAMU U BOHAMW;
OMTMYECKNMU SBNIEHUAMMW; KBAHTOBbIMW AB/IEHUAMMW, CTPOEHWEM aTtoma U
aTOMHOr0 fapa, pPagnoakTUBHOCTLIO); BMafeHWe OCHOBOMO/aratoLLMMu
aCTPOHOMUYECKMMM  MOHATMSAMK,  MO3BONAIOLMMM  XapaKTepu3oBaTb
npoLecchl, npoucxofdwime Ha 3Be3fax, B 3Be3dHbIX CUCTEMAX, B
MEXranakTU4YeCcKOn cpeae; ABMXEHNE HeBGECHbIX Ten, 3BOMOLMIO 3Be3d U
BceneHHo;

P64 BnageHVe 3aKOHOMEPHOCTAMMW, 3aKoHaMU W TeopusMU  (3aKOH
BcemupHoro taroteHus, I, Il n 1l 3akoHbl HbLKOTOHA, 3aKOH COXpPaHeHuA
MEXaHMYeCKON 3Heprun, 3aKOH COXPaHeHWs  WUMNy/bCa,  NPUHLMN
CynepnosvumMm cua, MNPUHUMN PaBHOMPaBHOCTN MHEPLUUaSIbHbIX CUCTEM
OTCYETa; MOMEKYNSAPHO-KMHETUYECKYD TeOpuUK0 CTPOEHUA BELLECTBa,
ra3oBble 3aKOHbl, MEPBbIA 3aKOH TEPMOAMHAMUKW; 3aKOH COXpaHeHWs
3NEKTPUYECKOro 3apsaga, 3akoH KynoHa, 3akoH Oma 4715 yyacTka Lenwu,
3akoH Oma N MOMHOM 3MeKTPUYECKOW Lenn, 3akoH [pxoyns - JleHua,
3aKOH 3M1eKTPOMAarHUTHOW MHAYKLMKW, 3aKOH COXPaHEHWUs 3HEPruu, 3akoH
NPAMOJIMHENHOr0 PacnpocTpaHeHNs CBETa, 3aKOH OTPAXKEHWS CBETa, 3aKOH
NpenoMIeHNs CBETA; 3aKOH COXPaHeHWA 3Hepruv, 3akoH COXpaHeHus



LleaTeNbHOCTH,

MP8 - cnocobHOCTb W  TOTOBHOCTb K
CamMOCTOATEIbHOMY MOUCKy MeTO/0B
peLleHns NPakTUYecKnX 3afad, NpUMeHeHNo
pa3NMyHbIX METOL0B NO3HaHWA,

MP10 - opmMpoBaHMe Hay4yHOro Tuna
MbILLINIEHMS, B/lageHue Hay4HOM
TEPMUHO/OTMEN, K/OYEBLIMU MOHATUAMU 1
MeTo4amu,

MP12 - BbISIBNATb NPUUYNHHO-CNEACTBEHHbIE
CBA3N 1 aKTyaM3npoBaTthb 3ajady, BblaBUrarb
rmnoTesy ee peLleHus, HaxoauTb apryMeHTbI
0NA [oKasaTeNlbCTBa CBOMX YTBEPXAEHWUN,
3afaBaTb NapaMeTpbl U KPUTEPUU PELLIEHUS,
MP13 - aHanM3npoBaTb MOMYyYeHHbIe B X0Ae
peLleHns 3agayn pesynbTaTtbl, KPUTUYECKU
OLleHMBaTb nx [LOCTOBEPHOCTb,
NPOrHo3MpoBatb  U3MEHEHMe B HOBbIX
YCNOBUSX,

MP15 - paspa6aTbiBaTb MMaH pPeLUEeHUs
npo6/iemMbl C Y4eTOM aHa/m3a WMEHOLLMXCS
MaTepuasibHbIX Y HEMaTepuaibHbIX PECYPCOB,
MP19 - BbigBMraTb HOBble MAeEWN, npegnararb
OpUTMHa/IbHbIE NOAXO/bI U peLleHNs,

MP39 - camocToATe/IbHO COCTaBNATL MJiaH
peleHns npobsemMbl C YYETOM WMEHOLLMXCS
PecypcoB, COOCTBEHHbIX BO3MOXHOCTEN W
npeanoYTeHni
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NUMNYNbCa, 3aKOH COXPaHeHUs 3NeKTPUYECKOro 3apasa, 3aKOH COXpaHeHus
MaccoBOro 4wcna, MocTynarbl bopa, 3aKOH pafMoaKTVMBHOIO pacnaza);
YBEPEHHOE WCMO/b30BaHMe 3aKOHOB M 3aKOHOMEPHOCTeW Mpu aHaiuse
(h13nYeCKNX ABNEHUIA 1 NPOLLECCOB;

MP66  BnageHMe  OCHOBHbLIMW  MeTOAaMW  HAy4yHOro  MO3HaHuA,
NCMOoNb3yeMbIMU B (h3MKE: MPOBOAUTL MPSAMbIE N KOCBEHHbIE M3MeEpPeHUs
(hM3NYECKNUX BENUYMH, BbIOMPaAs ONTUMa/IbHbIA CMNOCO6 WU3MepeHus W
MCNOMb3ys W3BECTHble METOAbl OLEHKM MOrpeLlHOCTEN  U3MepeHui,
NPOBOAWUTL  UCCNefOBaHWEe  3aBUCUMMOCTER  (DM3MYECKUX BEINYUH  C
MCNOMb30BaHWMEM  MPSAMbIX ~ U3MEPEHWUA,  OOBACHATb  MOMYYEHHble
pe3ynbTathbl, UCNONb3YA (PU3NYECKME TEOPUN, 3aKOHbI U MOHATUA, U AeNaTb
BbIBOAbI; COGMOAaTh npaBuna 6e3onacHoro Tpyga npu NpPOBeAEeHUM

nUccneaoBaHUA B paMKax — Yy4yebHOro  SKCnepumeHTa U y4yebHo-
NCCnefoBaTeNlbCKOM  AeATeNbHOCTM  C  WUCMOMb30BaHWEM  LMGPOBbIX
N3MEPUTENbHbIX  YCTPOWCTB M fabopaTopHOro  060pyAoBaHuS;

CPOPMUPOBAHHOCTL MPEACTaB/IEHWIA O MeTofdax MOMyYeHUs Hay4HbIX
aCTPOHOMMYECKMX 3HAHWIA;

MP67 cdhopmMMpPOBaHHOCTb YMEHUA pellaTb pacyeTHble 334ayvn C ABHO
3aaHHOM (hM3MYECKOW MOMENbI, WUCMOMb3ys (M3NYECKME 3aKOHbl W
MPVHUMMNbI; Ha OCHOBE aHasm3a YCNoBUA 3afadyn BblOMpaTb (IU3NYECKYHO
MOZeSb, BbIAENATb (PU3NYECKME BENIMUMHBI U (DOPMY/Ibl, HEOOXOAUMbIe ANs
ee peLleHns, NPOBOAUTL pacyeTbl U OLEHMBATb PeaslbHOCTb MOTYYEHHOr 0
3HaYeHVs (PM3NYECKON BENMYMHbLI; pellaTb KayeCTBEHHble 3afauu,
BbICTpamBas /IOTMYECKM HEMPOTMBOPEUMBYIO LEMOYKY PacCy>XAeHun c
OrMOPOiA Ha M3YYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (IU3NYECKMEe SBIEHUS,
MP68 chopMUpPOBaHHOCTL YMEHUS MPUMEHSATb MOSyYeHHble 3HaHUA A5
06BACHEHWS YCOBUIA NPOTEKAHNA (DU3NYECKMX SBIEHWIA B NPUPOLe U AN
NPUHATUA  NPAKTUYECKUX PELUeHWn B MOBCEAHEBHOM XXWU3HW  ONS
obecrieyeHns 6e30nacHOCTM Npu obpalleHnn ¢ ObITOBbIMU Mpudopamu ”



TEXHUYECKUMU YCTPOMCTBaMMU, COXPaHEHNS 340POBbS U COOMIOAEHNA HOPM
9KONOrMYeCKOro MOBefeHNs B OKpYXKalollein cpefe;  MOHWMaHue
He0oOX0AMMOCTN MNPUMEHEHWNSA AOCTUMXKEHWUA (U3MKU U TEXHONOTMIA ans
paLoHa/IbHOr0 NPUPOLOMNO/b30BaHNS;

MPy2  chOPpMUPOBAHHOCTb  CUCTEMbl  3HaHWA 0  (DM3MYECKMX
3aKOHOMEPHOCTAX, 3aKOHax, TeopusiX, [OENCTBYHLINX Ha YPOBHAX
MUKPOMMpPA, MakpoMupa W Merammpa, MPeAcTaB/eHMn O BCeobLlem
XapakTepe Pr3nNYeCKNX 3aKOHOB; NPeACTaB/IEHNIN O CTPYKTYpe NOCTPOEHUS
(hM3MYECKON TeopuKn, 4YTO MO3BOSIMT OCO3HATb PO/b (PYHAAMEHTa/IbHbIX
3aKOHOB M MPWHUMMOB B COBPEMEHHbIX MPEeACTaB/IEHUAX O MPUPOAE,
MOHATb rPaHuLbl MPUMEHUMOCTN TEOPUA, BOSMOXXHOCTU MX MPUMEHEHWS
[Ns ONUCaHNs eCTeCTBEHHOHAYYHbIX SBMNEHWIA 1 NPOLIECCOB;

MPy5 cthopMUPOBAHHOCTL YMEHUIA MPUMEHSATH 3aKOHbl  K/1aCCUYECKOM
MEeXaHUKKN, MONEKYNIAPHON (HU3UKM N TEPMOAMHAMUKM, 3NIEKTPOLUHAMUKN,
KBaHTOBOW (PM3MKN [ANA aHasm3a U OObACHEHWUA SABNEHWIA MUKPOMMPA,
Makpomupa W Meramupa, pasnuyaTb Yycnosus (rpaHuupbl, 06/1acTn)
NPUMEHUMOCTU  (PU3NYECKUX 3aKOHOB, MOHMMAaTb BCEOOLLMIA XapaKTep
(hyHAAMEHTa/IbHbIX 3aKOHOB (3aKOH COXPaHEHWUS MeXaHWYeCKOW 3Hepruu,
3aKOH COXpaHeHWUs WUMIy/bCa, 3aKOH BCEMUPHOrO TATOTEHWS, MepBbIi
3aKOH TEPMOAUHAMMKM, 3aKOH COXPaHEeHUs 3/IEKTPUYECKOrO 3apsaaa, 3aKoH
COXpPaHEeHNs1 3HEPrMM) U  OrPaHMUYEHHOCTb  MCMOMb30BaHUSI  YaCTHbIX
3aKOHOB; aHa/M3MpoBaTh (M3NYECKMe MPOLECChbl, UCMOMb3yS OCHOBHbIE
MOMOXeHWS, 3aKOHbI 7 3aKOHOMEpPHOCTW: OTHOCUTE/IbHOCTb
MEXAHWYECKOr0 [ABMXEHMS, (POPMY/bl KMHEMATUKW PaBHOYCKOPEHHOIO
[BWKeHWs, Npeobpa3oBaHua anunnes 4ns CKOPOCTM U MepemeLLeHuns, Tpu
3aKoHa HbloTOHa, NPUHUMN OTHOCUTENBHOCTY ["annnes, 3aKOH BCEMUPHOro
TArOTEHWUSA, 3aKOHbl COXPAHEHWUS UMMyNbca M MeXaHWYECKOM 3Heprum,
CBA3b PaboTbl CWMbl C WM3MEHEHWEM MEXaHWYECKON 3HEeprun, ycnoeus
paBHOBECUS TBEPAOro Tena; CBA3b [AaBMeHUs UAeaNbHOro rasa co cpefHen
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KWHETUYECKOW 3Hepruert TensioBOro ABVXKEHUSI M KOHLEHTpauuein ero
MOMEKY/, CBA3b TemrepaTypbl BeLECTBA CO CPEAHEA KUHETUYECKOM
3Heprueit ero YacTul, CBA3b AaBNEHUS NAeabHOro rasa ¢ KOHUEHTpaumen
MONEeKyn W ero TemnepaTypoi, ypaBHeHVWe MeHaeneesa-KnanenpoHa,
NepBblA 3aKOH TEPMOAMHAMUKM, 3aKOH COXPaHEHWUS 3HEPrum B TEMIOBbIX
npoLeccax; 3akKOH COXPaHEHWA 3/1IEKTPUYECKOro 3apsaga, 3akoH KyroHa,
NOTEHUMaNbHOCTb 3NEKTPOCTATUYECKOrO MOASA, MPUHLMN CYNeprno3unLmm
3NEKTPUYECKNX nonein, 3akoHa KynoHa; 3akoHbl OMa Ans yyacTka Lenu u
ANS 3aMKHYTOW  3MIEKTPUYECKOW Lenn, 3akoH Jpkoyns-JleHua, 3akoH
3NEKTPOMAarHUTHOM MHAYKUMK, NpaBuno JleHua, nocTynarbl CneumaibHow
TEOPMUM OTHOCUTE/ILHOCTU OWHLUTENHA, YpaBHEeHWe JMHWTeHa AN
(hoToa(ppekTa, nNepBblA M BTOPOM noOCTynatbl bopa, npuHUMN
HeonpeaeneHHoOCTN [ei3eH6epra, 3aKOH COXPaHeHWs 3apsida, MacCcoBOro
4yucna n 3Heprum B AAEPHbIX PeakLmMsX, 3aKOH paanoaKTMBHOIO pacnaja;
MPy7 cdopMMPOBaHHOCTbL YMEHWIA WCCNeaoBaTb W aHanM3MpoBaTh
pasHo06pa3Hble (PU3NYECKME SIBMIEHMSI U CBOWCTBA OOBLEKTOB, MPOBOAUTH
CamMoCTOATe/IbHbIE MUCCNef0BaHWA B pea/lbHbIX M 1abopaTopHbIX YCIOBUSAX,
ynTaTb W aHaM3MpPOBaTb XapaKTEPUCTUKM MNPUBOPOB U YCTPOICTB,
06BACHATbL NPUHLMMBLI X PaboTbl;

MPy9 cthopMMPOBaHHOCTb YMEHWUA PeLlaTb PacyeTHble 3a4aynM C SIBHO
3a[laHHO N HEsIBHO 3afaHHON (DM3MYECKOM MOfeNbio: Ha OCHOBaHWM
aHanM3a ycnoBus BblOMpaTb  (M3NYECKMe  MOAeNn,  OTBevaroLme
Tpeb6oBaHMAM 3afaun, NPUMEHSATL (POPMY/Ibl, 3aKOHbI, 3aKOHOMEPHOCTN
nocTynatbl (PU3NYECKUX TEOPWUA MNPU WCMOMb30BaHUM MaTemaTU4ecKmnx
MeTOA0B peLleHns 3a4a4, NPOBOAUTL pacyeTbl HA OCHOBaHWUM UMEOLLNXCS
[laHHbIX, aHaIM3MPOBaTb Pe3yNbTaTbl U KOPPEKTUPOBATL METOAbI PELLEHUS
C Y4YeTOM MO/MyYEeHHbIX pPe3ynbTaToB; pellaTb KayeCTBEHHble 3ajayu,
Tpebylowme NpYMeHeHNs 3HaHWIA M3 pasHbIX Pa3fenioB LUKO/bHOMO Kypca
(M3MKKM, a TakkKe WHTerpaumMm 3HaHW K3 Opyrux npeamMeToB
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ECTECTBEHHOHAYYHOIr0 LMKMA: BbICTPaMBaTb  JIOTUYECKYH)  LIEMOUKY
Paccy>[eHUA C OMnopol Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hn3nyecKue ABNEHUS;

MPy12 oBnageHve opraHuM3auMOHHLIMW W MO3HABATE/IbHLIMUA YMEHUSAMU
CaMOCTOATE/IbHOIO NMPUOOPETEHNS HOBbIX 3HAHWIA B NPOLIECCE BbIMO/THEHUSA
MPOEKTHbIX U Y4ebHO-UCCNefoBaTeNIbCKUX PaboT, YMEHUAMU paboTaTb B
rpynne C BbIMOMHEHNEM pPa3IMUHbIX COLMa/bHbIX PONeN, MNNaHMpPoBaTb
paboTy  rpynnbl, pauMoHanbHO  pacnpefenstb  AedTeNbHOCTb B
HeCTaHJapTHbIX CUTyauusx, aflekBaTHO OLEHMBaTb BKMa[ KaXaoro us3
YYaCTHMKOB FPpynnbl B PELLIEHME paccMaTpyBaeMoli Npo6ieMsI;



2. CTPYKTYPA N COAEP>XAHVE YUEBHOI O NMPEAMETA

2.1. O6bem y4yebHOro npegmMeTa v BUAbl y4ebHOM paboThl

Bug yyebHoli paboThbl O6bem B yacax
O6bemM 06pas3oBaTeNbHO NporpaMmMbl y4e6HOro NnpeagmeTa 184
Ob6na3aTenbHada ayguTopHasa Harpyska: 146
TEOpPETNYECKMNE 3aHATUA, 118
B T.4. B (hOpMe NPaKTUYeCKON NoAroToBKM 30

NpakTU4YecKme 3aHATUS,

B T.4. B ()OpMe NPaKTMUECKOI NOAroTOBKM

nabopaTopHble 3aHATUS, 28
B T.4. B ()OpMe NPaKTMUECKOI NoAroTOBKM Vi
CamocToATenbHasa paborTa,

B T.4. B ()OpMe NPaKTMUECKOI NoAroToBKM

MHavBugyanbHblii NpOeKT 32

MpomMexyTouHasa aTTecTauusa (3IK3ameH) 6
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2.2. TemMaTWU4eCKWUiA niaH u cofepykaHne y4ebHOro npeameTa

HanmeHoBaHUe
pasfenoB v Tem

1
MoBTOpEHMEe Kypca
(131K OCHOBHOM
LLIKO/bI

CogepXxaHue y4e6HOro maTepuana n GopMbl OpraHmusannm
BESATENIbHOCTU 06yYato LW Unxcs

2
TeopeTnueckoe 3aHaTue. PelleHMe 3afjaHWiAi Ha MNOBTOPEHME
Kypca (hM31K1 OCHOBHOM LUKO/bI

KoHTponbHasi paboTa (BXOAHOM KOHTPO/Ib)

Pasgen 1. ®unsnmkKa v MeTobl HAY4YHOro NO3HaHMA

Tema 1.1
BeefeHue

Pasgen 2. MexaHuka

Tema 2.1.
KuHemaTnka

TeopeTuyeckoe 3aHsTue. BBeaeHue. Pusnka U  MeTOAbI
Hay4YHOr0 NO3HaHMS
®u3MKa - Hayka O npupoge. HayuHble MeTofbl MO3HAHMS

OKpY>KaloLLero mMupa. Ponb aKcrneprMeHTa 1M Teopuu B Npouecce
MO3HAHUA MPUPOAbI. DKCTEPUMEHT B (m3nKe. MogenmpoBaHue
(M3NYECKMX SBMEHUIA W MPOLIECCOB. HayuHble  ruMoTesbl.
®usnyeckne 3aKOHbl M Teopuu. [paHuLbl  NPUMEHUMOCTY
(m3nYecKnx 3aKOHOB. [MpuHUMN COOTBETCTBUS. POMb M MECTO
(13nKM B hOPMMPOBAHMI COBPEMEHHOI Hay4HOI KapTWHbI MUPa,
B NPaKTUYECKOI AesTeNbHOCTW Ntofei

OCHOBHblE MOHSATUSI  KUHEMATUKW.
PaBHOMepHOE NPSMO/IMHEHOe [BUKEHNE

MeXaHuuyeckoe [BukeHure. OTHOCWUTENBHOCTb MEXaHUYeCKoro
OBUXeHMs. Cuctema oTcyeTa. Tpaektopus. [MepeMelleHue,
CKOpOCTb  (CpefHsis  CKOPOCTb, MrHOBEHHAs CKOPOCTb) U

TeOpeTI/I‘-IECKOG 3aHATNeE.
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B Tom uuncne

Ob6bem npakTun-
B yacax yeckas
noAroToBKa
3 4
1 -
1 J—
2 2
2 -

Kogbl 06W X KOMAETEHLUI 1
JINYHOCTHBIX,
MeTanpegMeTHbIX, NPeAMeTHbIX
pe3ynbTaToB, HOPMUPOBAHUIO
KOTOPbIX CNOCOGCTBYET
3/IEMEHT NporpaMmbl
5
OK 04, /TP14, NP23, JIP24, NP25,

MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, P63, MNP67, MPy9

OK 03, OK 05, /1P8, JIP16, /P26,
NIP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP61, MP65,
MP66, MPy1, MPy13

OK 05, /P8, JIP16, /P26, NP33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
MP65, MPy3, MPy4, MPy5



Tema 2.2.
JvHamunka

YCKOpPEHWe MaTepuasibHOM TOUKW, UX MPOEKLUMN Ha OCU CUCTEMbI
KoopauHat. CioXeHve NepemeLLeHNiA 1 CNOXEHNE CKOPOCTEI.
PaBHOMepPHOe PaBHOYCKOPEHHOe MPAMOSIMHENHOE [ABVXKEHNE.
TeopeTuueckoe 3aHaTue. [IPAMONUHENHOE  [ABMXEHME C
NMOCTOAHHLIM YCKOpeHWeM. PaBHOMEpPHOe [ABWXXeHWe TOUKW Mo
OKPY>HOCTU

PaBHOYCKOpPEHHOE  MpPAMOSIMHEHOe  [BWKeHue.  [padmku
3aBUCMMOCTM  KOOPAMHAT, CKOPOCTW, YCKOpPEeHWs, Myt U
nepeMeLLEeHNs maTepuanbHOM TOYKM OT BpemeHW. CB06GOAHOE
nageHne. YckopeHue CBOOGOAHOrO nafdeHus. KpuBonnHeinHoe
LBWKeHMe. [1BMKeHVE MaTepuasbHON TOUKM MO OKPYXXHOCTU C
MOCTOSAHHOW MO  MOAYNHO  CKOPOCTbHD.  YT/oBas  CKOPOCTb,
NNHENHasa  ckopocTb.  [lepumog ©M 4yacToTa  obpaLeHus.
LleHTpocTpemuTe/IbHOE YCKOpeHue

TeopeTunueckoe 3aHAaTue. Cna. Macca. 3aKOHbI AUHAMUKN.
MpuHUMN oTHocuTenbHOCTU anunes. MepBbii 3aKOH HbHOTOHA.
VHepuwmanbHble cuctembl oTcyeta. Macca Tena. Cuna. puHUMN
cynepnosvuuy cun. BTopoil 3akoH HbtoToHa Ans maTepuanbHO
TOYKM B MHepumanbHoi cucteme otcdeta (MCO). TpeTuin 3akoH
HbloTOHa AN MaTepuasibHbIX TOYeK.

TeopeTunueckoe 3aHaTre. CUMbl B NPUPOLE.

Cwuna ynpyroctu. 3akoH 'yka. Bec Tena. TpeHue. Buabl TpeHus
(mokos, cKoNbXeHus, KadeHws). Cuna TpeHus. Cyxoe TpeHue.
Cuna TpeHUs CKOMbXEHUA M cuna TpeHus nokos. KoadduumeHT
TpeHua. Cuna CONPOTUBNEHUSA NPU OBVXKEHUWN Tena B XXUAKOCTU
nnu rase.

TeopeTnueckoe 3aHaTue. 3aKOH BCEMUPHOro TAroteHus. NMepsas
KOCMMYEeCKas CKOPOCTb

Cuna TAXecTu 1 cuia BCeMUPHOro TArOTEHUA. 3aKOH BCEMUPHOIO
TAroTeHus. lNepBas KOCMUYECKass CKOPOCTb. [lBVXKeHWe MiaHeT U
ManbIx Ten ConHevHon cuctemMsl. Bec. HeBecOMOCTb.
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OK 05, /1P8, P16, /IP26, NP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31.MP42,
MP46, MP55, MP62, MPG3,
MP65, MPy3

OK 05, J1IP8, JIP16, JIP26, NNP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MNMP63,
MPy2, MPy5

OK 05, J1P8, J1P16, J/1P26, J1IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, NMP62, MNMP63,
MPy2, MNPy5

OK 02, OK 05, J1P8, J1P16, /1P26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P63, NMP64,
MPy1, MNPy2, MPy5, MPyHO,
MPy11



Tema 2.3.
3aKOHbI coXpaHeHus
B MexaHuiKe

TeopeTuveckoe saHatue. IMnynsc Tena. IMnynbc cunbl. 3akoH
COXpaHeHus UMMy bca. PeakTUBHOE [BUXEHME.

Vmnynbc maTepuanbHOM TOUKM (Tena), CUCTeMbl MaTepuasibHbIX
TOYeK. MMnynbC cunibl U U3MEHEeHWe wMMynbca Tena. 3akoH
COXpaHeHUs MMNynbca. PeakTMBHOE ABWXeHWe. Kcnosib3oBaHue
3aKOHOB MexaHWKN A1 00BbACHEHWSI ABVKEHUS HeBeCHbIX Ten u
0NA pasBUTUA  KOCMWYECKMX  UCCNeLOBaHWiA,  rpaHuupl
NPUMEHNMOCTI KIaCCUYECKOW MeXaHWKW. YTNpyrue u Heynpyrve
CTONKHOBEHUSA

TeopeTuueckoe 3aHsaTue. MexaHnyeckasd pabota M MOLLHOCTb.
KnHeTnyeckas  aHeprus. loTeHUManbHas  3Heprud.  3akoH
COXpaHeHUs MeXaHUYeCKOW SHEPrnn.

MexaHnuyeckas paboTa U MOLLHOCTb. KWHeTu4yeckas 3Heprus.
MoTeHunanbHas 3aHeprua. [loTeHUManbHas 3HEprus  ynpyro
AepOpMMPOBaHHON  MPYXXUHBL.  TloTeHUManbHas 3Heprus Tena
B3N NMOBEPXHOCTU 3eMnu. [MoTeHuunanbHbIe n
HernoTeHuuanbHble cubl. CBA3b PaboTbl HEMOTEHLMA/IbHBIX CUM C
M3MEHEHMEM MeXaHWYeCKOM 3HEeprMm cuctembl Ten.  3akoH
COXPaHeHMsi MexXaHWYeCKON 3Heprun. PaboTa Cubl TSHXECTU U
CWUNbl yNpyrocTu. NMpumeHeHMe 3aKOHOB COXPaHEHUS.

Pasgen 3. MonekynapHasa usnka n TepmoguHaMmmnka

Tema 3.1
OcHoBbI
MONEKYNSPHO-
KWHETUYECKOW
Teopuu

TeopeTuueckoe 3aHaTue. OCHOBHble NonoXxeHnsa MKT. OcHoBHoe
ypaBHeHne MKT
OCHOBHbIE MOMNOXEHUA MONEKYNAPHO-KUHETUUYECKOA TEOPUN N UX
OMbITHOE 060CHOBaHWe. BpOyHOBCKOe [ABVKeHWe. [Auddysus.
Xapaktep [ABWKEHUS W B3aUMOLENCTBMA 4acTWL, BeLLECTBa.
Mogenu CTpoeHMsi Ta30B, >KWMAKOCTEA W TBepAbIX Ten MU
00BbSACHEHNE CBOWMCTB BeLLecTBa Ha OCHOBE 3TUX Mopfenein. Macca
N pasmepbl Monekyn. Konnyectso BellecTtBa. [10CTOAHHasA
ABoragpo.
TeopeTuueckoe 3aHATue. TeMMNepaTypa v ee N3mepeHue
Tennosoe paBHOBecue. Temnepatypa 1 ee uamepeHue. Lkana
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OK 02, N1P8, J1IP16, JIP26, JIP33,
MP8, MP10, MP18, MP19,

MP28, MP30, MP31, MP42,
MP46, MP55, MP61, MP63,
P64, MP69, MPy2, MPy5,MPy11

OK 05, /1P8, N1P16, N1P26, NTIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31.MP42,
MP46, MP55, 1NP63, MP64,
MPy2, MNPy5

OK 05, /1P8, JTP16, /1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, IMNMP63,
P64, INMP65, MNPy3, MNMPy4

OK 05, /1P8, JIP16, /1P26, JTIP33,
MP8, MP10, MP18, MP19,



Tema 3.2.
OcHoBbI
TepmMoaNHaMUKIN

Temnepatryp Llenbcus. Mogens uaeanbHoro rasa. OCHOBHOe
ypaBHeHVe  MOJIEKYNAPHO-KMHETUYECKOW TEopUn  nAeaibHOro
rasa. AGCO/IOTHaA TemrnepaTypa Kak Mepa cpefHein KUHETUYECKOM
3Heprumn TenaoBOro ABWXeHMs yacTuy, rasa. LLkana Temnepatyp
KenbBuHa.

TeopeTnyeckoe 3aHATuMe. L13onpouecchl. ['a30Bble 3aKOHbI
"a30Bble 3aKOHbI. YpaBHeHMe MeHgeneesa-KnaneipoHa. 3akoH
JanbToHa. W3onpoueccbl B MAea/IbHOM ra3e C MNOCTOSAHHbIM
KO/IMYECTBOM BeLLeCTBa. I"pagnyeckoe npescTaBfieHve
M30NPOLIECCOB: 130TEPMa, M30X0pa, 13obapa

Na6opaTopHoe 3aHATue. MccnenoBaHNe N30XOPHOro npotiecca B
rase

Na6opaTopHoe 3aHaTue. ONpefeneHMe Maccbl BO3fdyXa B
KNacCHOM KOMHAaTe Ha OCHOBE W3MepeHWii 06beMa KOMHATI,
[AaBNEHNS 1 TemMnepaTypbl BO3fyXa B Hell.

TeopeTunyeckoe 3aHsaTue. BHYTPEHHAS 3HEPrna naeanbHoOro rasa.
PaboTta u TennoTta Kak (Gopmbl nepegadn sHeprun. Konmuectso
TennoTbl. YpaBHeHWeE TeNI0BOro 6anaHca

BHYTpeHHAA 3Heprna cuctembl. BHYTpPeHHAS 3Heprua naeansHoro
rasa. Pabota u Tennota Kak (DOpMbl Mepefayn 3Hepruu.
TennoeMKocTb. YpenbHaa TennoeMKOCTb. Ko/imyecTBo TennoThl.
YpaBHeHVe TennoBoro GanaHca.  Bwugbl  Tennonepefauw:
TENI0MNPOBOLHOCTb, KOHBEKLMA, U3NTyUYEHNe.

TeopeTuueckoe 3aHsaTue. [lepBoe M BTOpOe  Hayana
TepMognHaMuku.  Tennosble  auratenu. KI4 — Tennosoro
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MP28, MP30, MP31, MP42,
MP46, MP55, MP63, MNPy4, MPy5

OK 05, /P8, /P16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP67,
MPy2, MPy5

OK 04, NIP14, NP23, NP24, /P25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, P62, MP63,
MP66, MP610, MPy7, MPy12

OK 04, OK 05, /IP14, JIP23,
NP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MPW, MP15,
MP16, MP17, MP39, P62,
MP63,MP66, MP610, MPy7,
MPy12

OK 05, N1P8, /1P16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31,MP42,
MP46, MP55, P63, MP65, MNPy4

OK 05, /1P8, N1P16, JIP26, JIP33,
MP8, MP10, MP18, MP19,



Tema 3.3.
ArperartHble
COCTOSIHUABELLECTBA
1 hasoBble
nepexopsl

apuratens. OxpaHa npupogel

MepBbli 3aKOH TePMOAMHAMUKK. [puMeHeHMe NepBOro 3akoHa
TEPMOAMHAMUKM K m3orpoueccam.  AauabaTHbid  npoLecc.
padyeckas uHTepnpeTauns paboTbl rasa. BToOpoi 3akoH
TepMoAMHaMUKKW.  HeobpaTMOCTb  MPOLECCOB B NPUPOJE.
Tennosble MawwMHbL. TPUHUMNALI AEACTBUA TEMIO0BbIX MAaLLUH.
Mpeobpa3oBaHns 3HEPrM B TEMIOBbIX MalnHax. KoadduumeHTt
MONIe3HOro AenCcTBMSA TenioBOM MalmHbl. Llvkn KapHo u ero
KO3(h(hMUMEHT MOME3HOr0 [AENCTBUA. IKONOrMYecKme npobremsi
TENnn03HepreTKN. TexXHUYecKne YCTPOMCTBA W NpaKTUYeCKoe
NpYMeHeHWe: [BUraTe/lb BHYTPEHHEro CropaHusi, O6bITOBOM
XONOANNBbHUK, KOHAMUMOHEP. OxpaHa npupoabl

TeopeTuueckoe 3aHaTue. McnapeHnMe M KOHAeHcauus.
HacblWweHHbI Map W ero  cBoicTBa.  AGCOMOTHas MU
OTHOCUTE/IbHasA BNAXXHOCTb BO34yXa.

VcnapeHne n KoHAeHcaums. HacbIWeHHbIR nap U ero CBOMCTBA.
AGCONIOTHAsA M OTHOCUTE/IbHAsA BNAXHOCTb BO3dyxa. [Mpubopsl
NS onpefeneHns BNaXXHOCTU BO3dyxa. Touka pocbl. KurneHwe.
3aBMCMMOCTb TemnepaTypbl KUneHus oT gasneHuns. Kputuyeckoe
COCTOsiHVE BewlecTBa. [MeperpeTbii Map M ero Mcnosib3oBaHue B
TEXHUKe

NabopaTopHoe 3aHATHE. OnpepeneHne OTHOCUTE/IbHOM
B/IXKHOCTW BO3LyXa.

TeopeTuyeckoe 3aHAaTUe. XapPaKTEPUCTUKN TBEPAbIX TeN

XapaKkrepucTuka TBEPAOro COCTOSAHUA BeLLeCTBa.
Kpuctaninueckne n amopgHble Tena. AHU30TPONUA CBOMCTB
KpucTannos. XXugkve KpucTan/ibl. YNpyrue CBOWCTBA TBEPAbIX
Ten. 3akoH [yka. MexaHuyeckue CBOWCTBA TBEPAbIX Ten.
Mnactnyeckas (octaTouHasn) geopmaums. Tennosoe pacLuvpeHme
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MP28, MP30, MP31, MP42,
MP46, MP55, P63, NP64,
MPy2, MNMPy5, MPy1, MPy2, MPy9,
MPytO, MPy11, MPy13

OK 05, N1P8, N1P16, N1P26, J1P33,
MP8, MP10, MP18, MP109,
MP28, MP30, MP31, MP42,
MP46, MP55, T1P62, P65,
MP68, MPy1, MpPy3, NPy4

OK 04, P14, NP23, NP24, NP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, MNP62, MNP66,
MP610, MPy7, MNPy8, MPy12

OK 01, OK 03, N1P8, N1P16, /1P26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MNP63,
P65, MP69, MPy1, MPy2, MPy3,
MPytO



TBepAbIX Ten u  kugkocterd.  Koath(hmuMeHT  NMHENHOro
pacwmpeHns.  Koath(uumeHT O06BEMHOrO pacluMpeHuns. Y4yet
paclmpeHns B TexHuKe. [1naBneHve. YpenbHaa TensjoTa

nnaeneHus.

TeopeTunueckoe 3aHaTue. JKWIKOE COCTOSHMSI  BELLECTBA.

MoBepXHOCTHOe HaTsXKeHue. CmaunBaHue. OK 05, /1P8, N1P16, J1P26, JIP33,
XapaKTepucTnKa XXMAKOro COCTOSIHWSA BelecTBa. MOBEPXHOCTHBIN 1 . MP8, MP10, MP18, MP19,

CNMON KNAOKOCTW. 3Heprusi MOBEPXHOCTHOrO C/iosl.  BavdKHMiA MP28, MP30, MP31, MP42,
nopsagok. MNoeepxHOCTHOe HaTsXeHue. CMaymBaHue. ABNeHUA Ha MP46, MP55, INMP62, INMP65, INMPy3
rpaHuLLe XXMAKOCTU € TBepAbIiM Tenom. KanunnspHble SBneHus.

KoHTponbHas pa6oTa 1 —

Pasfen 4. SnekTpoAgMHamMmumka

Tema 4.1, TeopeTuueckoe 3aHsTue. 3aKOH Ky/oHa. 3akoH coxpaHeHus

DneKTpocTaTmka 3apaga
dnekTpuzaums  Ten.  DNeKTpuyeckuid  3apsd. [dBa Buaa
3NIEKTPUYECKNX 3apAA0B. 3aKOH COXPaHEHWUs 3MEKTPUYECKOro
3apsga. Bsaumopgeicteme 3apsgoB. 3akoH KynoHa. ToueuHblid
3NEKTPUYECKUIA 3apsif.

OK 04, OK 05, /1P8, /1P16, J1P26,
NnP33, MP8, MP10, MP18, MP 19,
2 — MP28, MP30, MP31, MP42,
MP46, MP55, MNP62, MNMPG63,
P64, MNP65, MNPy2, MNMPy4, MNMPys

TeopeTuueckoe 3aHsTue. INEKTPUYECKOE None OK 05, /1P8, N1P16, J1P26, JIP33,
OneKTpuyeckoe none. HanpsXXeHHOCTb 3M1EeKTPUYECKOro Mons. MP8, MP10, MP18, MP19,
MpuHUMA  CynepnosvnumMn  3NEKTPUYECKUX  Monen.  JInHum 2 — MP28, MP30, MP31, MP42,
Hanps»XeHHOCTK 3N1eKTPUYecKoro nons. Pabota  cun MP46, MP55, MP62, NMP63,
3M1eKTpoCcTaTMyeckoro nong. NMorteHuman. PasHOCTb NOTEHLMAMNO0B. P65, MPy3, MNPy4
TeopeTnueckoe 3aHATUe. [TPOBOAHMKM W AN3NEKTPUKM OK 01, N1P8, J1IP16, JIP26, /1P33,
MpOBOAHMKN, AN3INEKTPUKA N MONYNPOBOAHUKW. POBOAHUKN U MP8, MP10, MP18, MP19,
AV3NEeKTPUKM B 3MeKTPOCTaTMYecKoM nosne. [uanektpuyeckas 2 2 MP28, MP30, MP31, MP42,
NMPOHULLGEMOCTb. MP46, MP55, P69, MP610,
MPy3, MPy4, MPy12
TeopeTnueckoe 3aHsaTue. KOHAEHCATOPbI OK 01, /1P8, JIP16, JIP26, JIP33,
DNeKTPoeMKoCTb.  KoHAeHcaTtop.  OneKTPOoeMKOCTb  MI0CKOro 2 2 MP8, MP10, MP18, MP19,
KOHAeHcaTopa. SHeprunsa 3aps>KeHHoro KoHzeHcaropa MP28, MP30, MP31, MP42,
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Tema 4.2.
MoCTOAHHbBIN

3NEKTPUYECKMNIA TOK.

TOKW B pasNyHbIX
cpepax

TexHMYecKMe  YCTpOCTBA W MNPaKTUYECKOe  MPUMEHEHME:
3N1eKTPOCKON,  3MeKTPOMETpP,  3/IeKTpoCcTaTtuyeckasa  3alliuTa,
3a3eM/IeHNe 3N1eKTPONpPUObOPoB, KOHAEHCATOpP, KOMUPOBa/IbHLIN
annapar, CTPyMHbIA NPUHTEP.

TeopeTuueckoe 3aHATMe. 3aKOHbI OMa /19 Lenein NoCTOAHHOro
TOKa.

DNEKTPUYECKMIA TOK. YCNOBMA CYLLECTBOBAHWS 3/1IEKTPUYECKOrO
ToKa. WICTOYHMKM ToKa. Cuna TokKa. [MOCTOSHHBIA  TOK.
Hanps>keHre. 3akoH Oma Ans y4yacTka uenn. IneKTpu4yeckoe
COMpOTUB/IEHNE. Y nensHoe CONPOTKMB/IEHME BeLLeCTBa.
ONeKTpPoABMXKYLLadA cuna W BHYTPEHHee  COMPOTUBEHME
MCTOYHMKA TOKa. 3akoH Oma pans  MonHoi  (3aMKHYTOW)
aNeKTpnYeckon Lenun. KopoTkoe 3amblKaHue.

Na6opatopHoe 3aHATKE. O3HakomneHne c

3M1EKTPOU3MEPUTE/bHLIMW NPUGOPaMK

Na6opaTtopHoe 3aHsTue. lccnefoBaHne — BOSbT-aMMEPHOM
XapaKTePUCTMKN NPOBOAHMKA

TeopeTuueckoe saHaTue. [locnefoBaTeNibHOE ¥ MNapassieslbHOe
COeaVHeHMe NPOBOAHWUKOB.

MocnepoBaTenbHOe, MapanneNbHOe, CMELIaHHOe —COeAuHEHne
NPOBOAHMKOB.

TeopeTuyeckoe 3aHsTue. PaboTa n MOLLHOCTb 3/IEKTPUYECKOTO
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MP46, MP55, P67, INMP68,
MPy9, MPytO

OK 01, /P8, /IP16, /IP26, JIP33,
MP8,MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P61, MP63,
MP64, MPy4, MPy5

OKO01,0K 04, MK 1.1, MK 15,
NP14, NP23, NP24, NP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13,MP15,MP16, MP17,
MP39, P66, MP610, MPy7,
MPy8, MNMPy12

OKO01,0K 04, MK 1.1.,NK 1.5,
NP14, P23, NP24, N1P25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, MP66, MP610, MPy7,
MPy8, MNPy12

OK 01, N1P8, N1P16, N1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP61, MP63,
P64, MNMPy4, MNMPy5

OK 01, NP8, J/1IP16, JIP26, NP33,



TOKa. TennoBoe [eicTBMe TOKa
PaboTa 3M1eKTPMYECKOro Toka. 3akoH [pkoyns-JleHua. MowHoCTb
3NEeKTPUYECKOro ToKa.

Na6opaTopHoe 3aHATue. KVccnefoBaHne MocnefoBaTe/iHOro u
napasineabHoro coeaAnHeHMA NPoBOAHNKOB.

Na6opaTopHoe 3aHATWe. M3MepeHne 3MeKTPOABUKYLLEA CUnbl
MCTOYHMKA TOKA W €70 BHYTPEHHETO COMPOTUBNEHNS

TeopeTuueckoe 3aHsaTWe. OJIEKTPUYECKUIA TOK B MeTafax.
ANEKTPUYECKNIA TOK B 3/1IEKTPOSINTAX

SNeKTPOHHAasA MPOBOAMMOCTb TBEPAbIX MEeTasnoB. 3aBUCMMOCTb
COMpPOTUB/IEHUA MeTa/10B oT Temnepartypsbl.
CBepxnpoBOAUMOCTb.  ONEKTPUYECKUA TOK B pacTBopax W
pacnsiaBax 3/1eKTPONIUTOB. DNEeKTPOIMTUYECKAs Auccoumaums.
DNeKTPOus.

TeopeTuueckoe 3aHaTue. [101ynpPoBOAHUKN. COOGCTBEHHad W
npumecHas NpOBOANMOCTH nonynpoBOAHVKOB.
MonynpoBOAHMKOBbIE NPUGOPbI

MonynpoBogHMkK. CO6CTBEHHAsA W MpUMeCcHas MPOBOAMMOCTb
nonynposogHukos.  CBoicTBa  p-n-nepexofa. [lMpuvMeHeHWe
NoNynpoBOAHMKOB. M0oNyNpoBOAHUKOBbLIE MPUOOPBI
TeopeTuueckoe 3aHsaTUe. ONEKTPUYECKUA TOK B BaKyyme U B
rase
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MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP61, MP63,
P64, MPy4, MNMPy5

OKOAOK 04, MK 1.1.,MK 1.5,
NP14, NP23, NP24, JIP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, P66, NMP610, MPy7,
MPy8, MNPy12

OKOAOK 04, MNK 1/1..NK 1.5,
NP14, NP23, NP24, JIP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13,MP15,MP16, MP17,
MP39, P66, NP6 10, MPy7,
MPy8, MNPy12

OK 02, /P8, NIP16, /P26, JIP33,
MPS, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P68, MP69,
MP6 10, MPyO, MPy12

OK 01, P8, P16, JIP26, JTP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, NMP68, MNMP69,
MPy4, MNMPyHO

OK 02, NP8, J1P16, TP26, JIP33,
MP8, MP10, MP18, MP109,



Tema 4.3
MarHunTHoe none.
ANeKTpoMarHUTHas
NHAYKUWS.

DNeKTPUYECKMA TOK B Bakyyme. CBOWCTBA 3/1IEKTPOHHbIX My4YKOB.
TepMO3eKTPOHHAA 3MUCCUA.  DMIEKTPUYECKMIA TOK B rasax.
CamocCToATeNbHbIA N HEecaMOCTOATENIbHbIN - paspsg.  MonHus.
MMnasma

KoHTponbHada paboTa

TeopeTuyeckoe 3aHaTue. MarHMTHOE Nose.

MoCTOAHHbIE MarHWTbl. B3anmogeincTBmne NOCTOAHHbIX MarHUTOB.
MarHutHoe nosne. BekTop MarHUTHOW WHAYKUMW. TpuHumMn
Cynepnos3vuuy MarHUTHbIX Noner. JIMHAM MarHUTHOW MHAYKUMW.
KapTHa /IMHWMIA  MarHWTHOW WHAYKUUX NONA  MOCTOSHHbIX
MarHuToB. MarHuTHoe none npoBOAHWKa C TOKOM. KapTuHa
NMHWA  MHOYKUMWM  MarHWTHOTO  MOAs  A/IMHHOIO  MPSMOro
NPOBOAHNKA U 3aMKHYTOI0 KO/bLEBOro NMPOBOAHMKA, KaTYLUKW C
TOKOM. OnbIT JpcTega. B3ammogencTeme NpoBOAHUKOB C TOKOM.
TeopeTnueckoe 3aHaTue. 3aKoH Amnepa. Cuna JlopeHua

Cuna Amnepa, ee mMofynb W HanpasneHue. [MpumeHeHWe CuUibl
Amnepa. [BMXEHME 3apPSHKEHHOM YacTulbl B  OJHOPOAHOM
MarHuTHoM nose. Pabota cunbl JlopeHua. MpumeHeHWe Cufbl
JNopeHua.

TeopeTnyeckoe 3aHATHE. AABneHune 3/1eKTPOMarHUTHOM
NHAYKUnK. Mpasunio JleHua.

FABNeHME  3NEKTPOMAarHUTHOW  MHAYKUMW.  T1O0TOK  BekTopa
MarHUTHOM  MHAYKUMW. ONEeKTPOABWMKYLLAA Cuna  UHAYKUMN.
3aKOH  3NeKTPOMAarHUTHON  mHAykuun — Papagfes. Buxpesoe
3N1IeKTPUYECKOe Mofe. DNeKTPoABMXKYLLaa cuna UHAYKUUM B
NPOBOAHVKe, [ABMXYLLEMCA NOCTynatenbHO B O4HOPOAHOM
MarHMTHom none. Mpasuno JleHua.

TeopeTnyeckoe 3aHATHe. HABneHune CaMOMHAYKLNN.
WHAYKTUBHOCTb. SHEprus MarHMTHOrO Moss TOKa.
VHAYKTUBHOCTL. fiBNEHWe CaMOWHAYKLMW. ONeKTPOoABMXKYLLan
cuna CamMOVHAYKUMW. OHEeprus MarHWTHOrO MNons KaTylwKu C
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MP28, MP30, MP31.MP42,
MP46, MP55, P68, P69,
MP610, MPyO, MPy12

OK 02, N1P8, NP16, J1P26, J1P33,
MP8, MP10, MP18, MP109,
MP28, MP30, MP31, MP42,
MP46, MP55, 1P62, MNP63,
P65, MP67, MPy3

OK 02, /1P8, N1P16, J1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31.MP42,
MP46, MP55, P62, INMP63,
MP65, MNP67, MNPy3

OK 01, OK 05, /P8, /IP16, JIP26,
/P33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MP63,
MP64, MPy2, MPy4, MPy5

OK 01, OK 05, /1P8, J1P16, J1P26,
NnP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,

MP46, MP55, 1NP63, MP68, MNPy2



TOKOM. 3}'IeKTpOMaFHI/ITH09 none
Na6opaTopHoe 3aHATHeE. ViccnepoBaHue ABNEeHUA
3N1EeKTPOMArHUTHON NHAYKLMM

Pasgen 5. Kone6aHnsa v BOMHBbI
Tema 5.1. TeopeTtunueckoe 3aHsaTue. MexaHn4eckune KonebaHus
MexaHunyeckue KonebatenbHasa cuctema. CBO60,IJ,HbI€ MexaHM4eckmne KonebaHms.
KonebaHua 1 BOMHbI  TapMoOHMYeckune konedaHwsi. MNeprog, YacToTa, amnanTya v asa
KonebaHuiA. TIpYXXMHHBIA MasTHUK. MaTeMaTUYecKUin MasTHUK.
YpaBHeHVEe TFapMOHUYECKNX KonebaHWiA. lMpeBpalleHne 3Hepruu
npn rapMoOHNYECKNX KonebaHusx
Na6opaTopHoe 3aHsTue. VccnegoBaHne 3aBUCMMOCTU Mepuoga
MasibIX KoniebaHui rpysa Ha HUTU OT AJ/INHbI HUTA

TeopeTtunueckoe 3aHaTMe. MexaHUYeCKMe BOSHbI

MexaHnyeckre BOJIHbI, YC/IOBUA pacnpocTpaHeHus. [lepuos.
CKOpOoCTb pacnpocTpaHeHUss W OMHA BOJSIHbI. [lonepeyHblie u
NPOLO/IbHbIE  BOJHbI. WHTeptepeHums 1 audpakyms
MexXaHW4Yeckux BOSH. 3BYyK. CKOPOCTb 3BYKa. 'POMKOCTb 3BYKa.
BbicoTa ToHa. Tembp 3BYKa.

Tema 5.2. TeopeTuyeckoe 3aHaTMe. JNEKTPOMArHUTHbIE KONebaHNs

SNeKTPOMarHnT- KonebaTenbHbli  KOHTYp.  CBOOOAHble  3/1EKTPOMarHUTHbIE
Hble KoniebaHus 1 KonebaHusi B MAeasbHOM KonebaTeslbHOM KOHType. AHanorus
BOJ/IHbI MeXay MexXaHWYeCKMMU W 3M1eKTPOMAarHUTHbIMWU  KOonebaHusMN.

dopmyna ToMCOHa. 3aKOH COXPaHeHUsi 3HepPrun B WAeaslbHOM
KoneGaTeNbHOM  KOHType. [IpeAcTaBneHVe O  3aTyXaroLimx
KoneGaHusiX.  BbIHY)X[EHHble  MexaHWuyeckue  KonebaHus.
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OKO01.0K 04, NMK 1.1.,T11IK 1.5,
NP14, NP23, 11P24, P25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, MNP62, MNMP63, MNMP64, NP67,
MPy2, MPy5, MPy9

OK 05, /1P8, JIP16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63, MPy3

OK 04, NP8, 11P16, /1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63, MNPy3
OK 05, N1P8, J1P16, /1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63, MNMPy3

OK 01, N1P8, J1IP16, J1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31.MP42,
MP46, MP55, INMP62, MP63,
MPy3, MPytO



Pe3oHaHC. BbIHY)KAEHHbIE 3IEKTPOMArHUTHbIE KonebaHus. .
TeopeTuueckoe 3aHATUe. LIeNV NepemMeHHOro Toka

lMepemeHHbI TOK. ['eHepaTop NepemMeHHOro Toka. EMKocTHoe wu
WHOYKTUBHOE COMPOTUBMIEHUS TMEPEMEHHOr0 TOKa. AKTUBHOE
conpotmeieHne. 3akoH OMa 419 91eKTPUYECKOn  Lenm
rnepemMeHHOro Toka. Pabota M MOLWHOCTb MEPeMEHHOro TOKa.
Pe30HaHC B 3/1eKTPUYECKOI Liernun.

TeopeTuueckoe 3aHsTue. TpaHCHOpMaTopbl.

TpaHcgopmatop. [Mpon3BoAcTBO, nepedada W notpebneHune
ANEKTPUYECKOW  3HEPrMn.  DKONIOTMYECKMe  PUCKM  Npwu
Nnpon3BOACTBe 3NeKTPUYECKOIA 3Hepruu. KynbTypa
NCMOMb30BaHUS 3/IEKTPOSHEPTUN B MOBCEAHEBHOM XN3H
Na6opaTopHoe 3aHATHE. OnpepeneHvie  KoapduumeHTa
TpaHchopmaLunu

TeopeTw-leCKoe 3aHdTWHMeE. 3}'IeKTpOMarHI/ITHb|e BOJIHbI.
DNEeKTPOMarHUTHble BO/IHbl. Ycnosus N3nyYeHns
3NEeKTPOMarHUTHbIX BOSH. B3anmHaa opueHTauma BEKTOpoB E, B,
V B 3MeKTpPOMarHMTHOW BoMHe. CBOWCTBa 3/1EKTPOMArHUTHbIX
BO/IH: OTPaXeHwe, MpefioMieHe, Nonspu3aums, audpakums,
nHTepdepeHUmsa. CKOpPOCTb 3/1IEKTPOMArHMTHbIX BOMH. Llkana
3N1eKTPOMarHUTHbLIX BOJH.

TeopeTuyeckoe 3aHaTue. [pUHUMN pagnocBasu. [NprMeHeHWe
3N1eKTPOMarHUTHbIX BOJH

MpUMeHeHMe 3MeKTPOMAarHUTHbIX BOMH B TEXHUKE WU ObITy.
MpuHUMNBLI  pagnoceasn 1 TeneBufeHus.  Pagumonokauus.
ANeKTpOMarHMTHOE 3arps3HeHNe OKpYXKatoLLel cpeapl
TeopeTuyeckoe  3aHsaTue. PelleHMe 33ga4 No  Teme
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OK 01, J1P8, J1P16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP63, MNP67, MNMPy9

OK 01, OK 03, /1P8, J1P16, J1P26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, IMP67, MPy1,
MPy9, MPytO

OKO01,0K 04, MK 1.1, MK 1.5,
NP14, NP23, IP24, NP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, MP66, MNMP610, MPy7,
MPy8, MPy12

OK 02, /1P8, /P16, /P26, NP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P61, MP62,
MP63, MP68, MPyIO

OK 01, OK 02, /IP8, IP16, /P26,
NIP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP68, MP69,
MP610, MPytO, MPy11

OK 02, /P8, NP16, /IP26, NP33,



Tema 5.3.
OnTtuka

«QNEKTPOMArHUTHbIEe KONebaHUs 1 BONHbI»

TeopeTuueckoe 3aHaTMe. 3aKOHblI OTPAKEHUA W MPeNOM/IeHUS
cBeTa. FB/IeHMe NOMHOMO OTPAXKEHUS

leomeTpuyeckass ontuka. [pAMONMHeHOe pacnpoCcTpaHeHue
cBeTa B OfIHOpoAHOM cpefde. Jlyy cBeTa. TOUYEYHbIA UCTOYHUK
cBeta. OTpaxkeHWe cBeTa. 3aKOHbI OTPaXXeHUs ceeTa. locTpoeHue
N306paxKeHNiA B NNOCKOM 3epkase. lNMpenomneHve ceeta. 3aKOHbI
npenoMneHns ceeta. AOCOMOTHLIA MOKa3aTe/lb MPeIoM/IEHNS.
MMonHoe BHYTPeHHee OTpaXeHWe. [pefenbHbIA Yroi nosHOro
BHYTPEHHEr0 OTPaXKEHNUS.

TeopeTuyeckoe 3aHatue. JIMH3bl. MOCTpoOeHME M306paXKeHUs B
nnH3ax. Popmyna TOHKOW NINH3bI

CobupatoLme 1 paccemBaroLLme IMH3bI. TOHKas MH3a. POKyCHOe
paccTosiHMe M ONTUYeCcKas cuia TOHKOW /MH3bl. [locTpoeHue
N306paXKEHNA B COOMpAKOLLMX W paccevBalOLMX  NINH3AX.
dopmyna TOHKOW /IMH3bl. YBeNMYeHue, [aBaemoe JIMH3O0W.
Mpefenbl NPUMEHUMOCT TeOMETPUYECKO ONTUKK. OnTuYecKune
npuoopsl.

Na6opaTopHoe 3aHATUe. VIcCnegoBaHNe CBOMCTB N300PaXKEHWNIA B
NINH3aX.

JlabopaTopHoe 3aHATMeE. OnpeneneHve NnoKazaTesns
npenomMmieHna CTeksna
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MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P61, MP62,
MP63, MP68, MPyIO

OK 05, /P8, /P16, /IP26, P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
P64, MPy2

OK 04, NP8, /P16, /IP26, /IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P67, MP68,
P69, MPy3

OK 04, P14, P23, NP24, NP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, MP64, P66,
MP610, MPy7, MPy8, MPy12

OK 04, /IP14, P23, NP24, NP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13,MP15, MP16,
MP17, MP39, P64, P66,
MP610, MPy7, MPy8, MPy12



TeopeTuueckoe 3aHATue. VIHTepdepeHUns ceeTa
WHTepthepeHumss cBeta. KOrepeHTHOCTb  CBETOBbIX  Jly4eil.
VHTepdepeHumss B  TOHKMX nneHkax. Konbua HbHOTOHA.
Vcnonb3oBaHue MHTepgepeHLN B HAYKe U TEXHUKE.
TeopeTuueckoe 3aHaTue. Jugpakuma ceeta

Ondpakymns ceeta. Jugpakums Ha Lenv B napainenbHbIX ydax.
OndpakumoHHas pelletka. MoHATME 0 roforpaguu.

TeopeTuueckoe saHaTue. Aucnepcus. CnexTpbl.

[ucnepcns ceeta. Buabl nanyyeHunin. Buabl cnekTpoB. CnekTpsbl
ncnyckaHns. CrekTpbl nornoweHns. CrekTpasibHbIA — aHans.
CnekTpasibHble Kacchl 3Be34,.

TeopeTuyeckoe 3aHATHe. [longapusauus.

Monapusaums nornepeyHbIX BOMH. Monspusaums ceeta. [BOMHOe
nyyenpenomseHue. Mongaponabl.

Na6opaTopHoe 3aHaTue. ONpefeneHne ANHbI CBETOBO BO/HBbI
C NOMOLLbHO ANDPAKLIMOHHOM PEeLLETKMN.

TeopeTnueckoe 3aHsaTUe. Y/IbTPA(PMONETOBOE  U3/yYeHMe.
MHppakpacHoe n3nyyeHve. PEHTTeHOBCKIME yyn.
YnbTpaduonetoBoe un3nydveHne. WHgpakpacHoe — M3/ydeHNe.
PeHTreHOoBCKMe nyun. WX npupoga wn cBoictBa. Llkana
3NIEKTPOMArHUTHbIX U3TyYeHNI
KoHTponbHasa paboTa

Pasgen 6. OcHOBbI cleynasbHOW TEOPUN OTHOCUTENBHOCTH

Tema 6.1. TeopeTuueckoe 3aHATHeE. CneupansHas Teopus
CneypanbHas OTHOCUTE/IbHOCTU
Teopus "paHuLbl NPUMEHMMOCTU KNacCUYeCKOM MexaHUKW. [ocTynatbl
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OK 05, /P8, /P16, JIP26, NP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, 1MP62, MPy1, MPy4
OK 05, /P8, /P16, JIP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MPy1, MPy4
OK 05, /IP8, 1IP16, NIP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MPy4, MPy8
OK 05, JIP8, P16, NIP26, /P33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MPy4, MPy8
OK 04, IP14, P23, /P24, JIP25,
MP1, MP2, MP3, MP4, MP§,
MP12, MP13, MP15, MP16,
MP17, MP39, MP66, MP610,
MPy7, MPy8, MPy12

OK 05, OK 07, N1P8, J1P16, /1P26,
NnP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, 1P68, P69

OK 05, J1P8, J1P16, JIP26, N1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,



OTHOCUTENIbHOCTH ECreLiaibHOM TEOPUN OTHOCUTENBHOCTIN: NHBAPUAHTHOCTb MOAY NS
CKOpOCTM CBeTa B BakKyyme, MNPUHLWMN  OTHOCUTENLHOCTU
AiiHWTeNHa. OTHOCMTENbHOCTb O4HOBPEMEHHOCTMW. 3amef/ieHue
BPEMEHM W  COKpalleHWe [/IMHbl.  JHeprus un  UMNy/bC
PENATUBUCTCKON YacTuubl. CBA3b MacCbl C  3Heprven u
MMMNY/IbCOM PENATUBUCTCKOW YaCTULbl. SHEPrus NoKos

Pasgen 7. KsaHToBas usnka

Tema 7.1. TeopeTuueckoe 3aHATue. KBaHTOBad runotesa [lnaHkKa.

AnemeHThI [asneHune cBeTa. XMUYeCKOe AeliCTBME CBETa.

KBAHTOBOW OMTUKM KBaHTOBas runotesa lNnaHka. ®oToHLI. Popmyna [naHKa cBA3N
3Heprmm (HOTOHa C €ro 4acTOTOM. DHEPrus M UMMNynbLC (HOTOHA.
TennoBoe um3nyveHne. KopnycKynsipHO-BOMIHOBOWA  [yasim3m.
doToHbl. [daBneHune ceeta. OnbITbl M.H. JlebeaeBa. Xummnyeckoe
[leicTBME CBETa.
TeopeTnueckoe 3aHaTre. POTOIPPEKT. 3aKoHbI POTOIPPeKTa
OTKpbITMe W uccnefoBaHne  ¢otoapdekrta. OnbiTbl ALl
CroneToBa. 3akoHbl (hOTO3(hheKTa. YpaBHEHME DMHLLTeHA Ans
(hoToathdhekTa. «KpacHas rpaHuua» ¢oToaddekTa. TexHuueckmne
YCTPOMCTBA W NPaKTUYeCKoe MpUMeHeHMe:  (DOTO3/IEMEHT,
(hoTofaTuMK, CoNHeYHan baTtapes, CBETOAMOL

Tema 7.2. TeopeTuueckoe 3aHsaTue. FAfepHas mofenb atoma. lloctynatbl

CTtpoeHune aToma Bopa
Mogenb atoma TomcoHa. OnbITbl Pe3epdopaa No paccesHuio -
yactuy, [lnaHeTapHas Mopgenb, atoma. [locTynatbl  bopa.
WM3nyyeHve v nornoweHne (HOTOHOB MpW nepexofe atoma C
OAHOr0 YPOBHS 3HepPruyM Ha Apyron. Buabl crekTpos. CnekTtp
YPOBHEN 3Heprum atoma Bogopoda. BosHOBble CBOMCTBA YacTUL.
BonHbl  ge  bpoina.  KoprycKynsipHO-BO/IHOBON  Aya/in3M.
YCTpPONCTBO M npuHUMN  paboTbl fasepa.  TeXHUYECKMe
YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: CNEKTPasIbHbIA aHan3
(cnekTpockon), nasep, KBAHTOBbIN KOMMbIOTEP
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MP46, MP55, P67, INMP69,
MPy2, MPy5, NMPy11

OK 05, J1P8, 1P16, J1P26, J1IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP61, NMP62,
MPe63, MPy1, NMPy2, MPy3, NPy5

OK 01, OK 02, NP8, /IP16, /IP26,
NIP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MP63,
P67, MPy2, MPy5

OK 05, /1P8, /IP16, NIP26, NP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP63, MP64,
MP65, MPy2, MPy3



Tema 7.3.
ATOMHOE A4po

TeopeTuueckoe 3aHaTMe. PaanoakTMBHOCT. 3aKoH
PaAmnoakTUBHOIO pacnaja. PaanoakTMBHbIE NPeBpaLLeHus.
IKCNepUMEHTbI, [OKa3blBAKOLLME CNOXHOCTb CTPOEHWUA agpa.
OTKpbITMe  paguMoakTMBHOCTW.  OnbITbl  Pe3eptopga Mo
OnpeAeneHnto cocTaBa pPajuoakTUBHOIO WK3ny4veHms. CBOCTBa
afbpa-, 0OeTa-, ramma-usnyyeHus. 3aKOH PafMOaKTUBHOIO
pacnaga. BnvsaHme pagmoakTUBHOCTY Ha XMBble OpraHn3Mbl.
TeopeTnueckoe savsTme. CTpPoeHMe aToMHoOro agpa. [Aedekr
Macchbl, 3HEPrus CBA3M N YCTOMYMBOCTL aTOMHbIX Si4ep.

OTKpbITME MPOTOHA W HENTpoHa. HyKNOHHas mofenb agpa
ein3eH6epra-ViBaHeHko. 3apag sgpa. MaccoBoe uuncno agpa.
M3oTonbl. Anba-pacnaf. SNEKTPOHHbIA U NO3UTPOHHbLIA GeTa-
pacnag. amMma-usnyyeHvie. DHeprus CcBA3M HYK/OHOB B sfpe.
ApepHble cusbl. [eeKT maccbl aapa.

TeopeTuyeckoe 3aHaTue. FAAEPHbIE peakUUN. DHEPreTUYECKUI
BbIX0OA SAEPHbIX peakuuii. VICKyCcCTBEHHas paMoaKTUBHOCTb.
AfepHble peakumn. HAaepHas aHepreTMka. QHepreTUyYecKnin BbIXos,
AAEPHBIX peakumin. VICKycCTBeHHas pajnoakTUBHOCTb.

TeopeTuueckoe 3aHaTue. [eneHune TaAXeNbIX agep. LienHas
AAepHas peakumsa. YnpaensemMas LernHas peakums. SaepHbii
peakTop.

[eneHve n cuHTe3 sAgep. AdepHbld peakTop. TepmosgepHbIit
cuHTe3. [Mpobnembl M NepcneKkTUBbI  ALEPHON  3HEPreTUKM.
JKoNormyeckme acnekTbl SAEPHON IHEPrETUKMN.

TeopeTuueckoe 3aHaTHe. TEPMOSAEPHbIA CUHTE3
TepMosLepHbIA CUHTE3. DHEPrus 38e3s,.

KoHTponbHas paboTa
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OK 05, /1P8, /1P16, J1P26, JTIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
P64, NMP68, MPy2, MPy4, MPy5,
MPy9

OK 05, J/1P8, N1P16, JIP26, JTP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P63, MNP65, MPy3

OK 05, N1P8, J1P16, JIP26, NNIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MP63,
MPy5, MPy9

OK 05, OK 07, /1P8, /P16, JIP26,
NP30, NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP3L,
MP42, MP46, MP55, MP61,
MP68, MP69, MPyLIMPYO

OK 05, OK 07, JIP8, NIP16, JIP26,
NP30, NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP61,
MP68, MP69, MPy1, MPyIO



Pa3gen 8. 3nemMeHTbl aCTPOHOMUM U aCTPOPU3NKWU

Tema 8.1.
ONeMeHTbl
aCTPOHOMMM
acTpohn3nKM

TeopeTuueckoe 3aHsaTue. CTpoeHne CoNHEYHOW CUCTEMBI.
A1ansl pasBuTUS acTPOHOMWUMW. MpuknagHoe n
MMPOBO33PEHYECKOE 3HaYeHne acTpoOHOMUK. Bug 38e34HOM0 Heba.
Co3Besaunsi, ApKue 3Be3dbl, MNaHeTbl, MX BUAMMOE [ABVXKEHNE.
ConHeyHas cuctema. [MnaHeTbl 3eMHOI rpynnbl. [naHeTbl-
ruraHTtbl. Manble Tena CoNHEYHOWN CUCTEMBI.

TeopeTunueckoe 3aHATMe, 3BE37pl, nx OCHOBHble
XapaKTEPUCTUKN.

CornHue, dotochepa n armocgepa. CofHeYHas aKTMBHOCTD.
NcTouHnk sHeprmm ConHua wn 3Be3q. 3Be3dbl, WX OCHOBHble
XapakTepucTukn.  [uarpaMma  «CMeKTpaibHbIA  Kmace -

CBETUMOCTb». 3Be3fp! rNaBHOA rnoc/eaoBaTelbHOCTH.
3aBMCUMOCTb «Macca - CBETUMOCTb» [ 3Be3[ [/1aBHOM
rnoc/e0BaTelbHOCTM!. BHyTpeHHee CTpoeHue 3Be3/1.

CoBpemeHHble MpeACcTaBNeHNs O MPOUCXOXKAEHUN W 3BONHOLNU
ConHua v 38e3q. JTanbl XXU3HU 3BE34,

TeopeTuueckoe 3aHatTue. MneuHblin MyTb — Hala [anakTuka.
Tunbl ranakTvk. Pagmoranaktuky 1 Ksasapb..

MneuHbld MyTb - Hawa [anaktmka. CnvpanbHas CTPyKTypa
[ManakTnku, pacnpefeneHune 3Be3, rasa v nolnn.  lonoxeHve un
aBukeHne ConHua B [anaktuke. Tunbl ranaktuk. 1nockaa u
chepnyeckas nofcuctembl [anakTvky  Paguoranaktmkym u
KBa3apbl. YepHble Ablpbl B A4pax raiakTuk.

TeopeTuueckoe 3aHaTue. BceneHHas. PaclumpeHvie BeeneHHOI.
BceneHHas. PacwmpeHne BceneHHoi. 3akoH Xab6na. PasberaHue
rafaktuk. Teopus BonblIOro B3pblBa. PenMKTOBOE W3My4eHve.
MaclutabHas CTPYKTYypa BceneHHoiA. MeTaranakTunka.
HepeLueHHble Npo6/iemMbl aCTPOHOMMUK

Na6opaTopHoe 3aHsTue. HabNOAEHUS HEBOOPYXKEHHBIM [/1a30M
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OK 02, OK 03, OK 05, /1P26,

IP34, MP5, MP21, MP33, MP36,

MP37, MP38, MP55, MP56,
MP57, P61, P63, P69,
MP610, MPy1, MPy6, MPy11,
MPy12

OK 02, OK 03, OK 05, J1P26,

NP34, MP5, MP21, MP33, MP36,

MP37, MP38, MP55, MP56,
MP57, 1P61, MP63, NP6,
MP610, MPy1, MPy6, MPy11,
MPy12

OK 02, OK 05, JIP26, JIP34,
MP5, MP21, MP33, MP36,
MP37, MP38, MP55, MP56,
MP57, MP61, P63, MP6Y,
MP610, MPy1, MPy6, MPy11,
MPy12

OK 02, OK 05, /IP26, /P34,
MP5, MP21, MP33, MP36,
MP37, MP38, MP55, MP56,
MP57, MP61, MP63, P69,
MP610, MPy1, MPy6, MPy11,
MPy12

OK 02, OK 04, /P14, IP23,



C MCNosib30BaHMEM KOMMbIOTEPHBLIX I'Ipl/l}'lO)KGHI/IVI OCHOBHbIX

NIP24, NP25, MP1, MP2, MP3,
co3Be3auin CeBepHOro NosyLLapus 1 IPKUX 38e3[,

MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P66,
MP69, MP610, MPy1,MPy7,

MPy12
Pa6oTa Hag MHAMBUAYAIbHBIM MPOEKTOM

32 —
MpomexyTouyHaa atTectaymna (3K3ameH) 6 —
Bcero: 184 42
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3. YC/N10BNA PEAJTSALNN MPOIMPAMMbBLI YHEBHOI O NMPEAMETA

3/1. MaTepunanbHO-TeXHNYECKoe 0becrieveHme

[na ocBoeHuss nporpammbl yyebHoro npegmetra OOly/11  dwusmka B
OBIMOY «K3MT» nmeetcs y4ebOHbIN KaBUHET «DU3NKa».

[MomeLleHNe KabuHeTa OCHALEeHO TUMOBbIM 060pPYAOBaHWEM, B TOM YKC/e
cneyvanuM3vpoBaHHOM  y4yebHON  MeGenbtd M CpefcTBaMM  00Y4eHWs,
HEOOXOAMMBbIMA AN BbIMOMHEHMS  TpeboBaHWA K  YPOBHKO  MOATOTOBKM
06yyaroLmxcs.

OcHalLeHve y4ebHOro kabmHeTa:

- MocafoyHble MecTa Nno KONMYEeCTBY 00y4aroLLmMXCS;
- pabouee MeCTO npenogasartess;

- 33flaHnA 419 KOHTPO/IbHbIX PaboT;

- npodeccroHaIbHO-OPUEHTMPOBAHHbIE 33[aHus;
- 9K3aMeHaUMOHHble MaTepuasbl.

TexHU4YecKme cpecTsa 006y4yeHus:

- MEPCOHaNbHbIA  KOMMbOTEP C  JIMLUEH3NOHHLIM  MPOrPaMMHbIM
obecneyeHnem;

- MPOEKTOP C 3KPaHOM.

3asbl:

BubnmnoTeka, YnTanbHbIM 3a1 C BbIXOJOM B CETb IHTEpHET.

3.2. VH(hopmaLumOoHHOe 0becneyeHme peasmsaumm NporpamMmbl

[Ona peanusaunn nporpammbl B 6M6notedyHoMm goHae OBMNOY «K3IMT»
MMEIKTCA MeyaTHble U 3MEeKTPOHHble 06pa3oBaTe/ibHble UM UHDOPMALMOHHbIE
Pecypchbl Ana UCNob30BaHUS B 06pa3oBaTe/lbHOM MpoLLeCCe.

3.2.1. OCHOBHble NCTOYHNKMN

1 Mskuwes I.A. dusmka 10 knacc: y4yebHUK Ansa o6Lleobpas3oBar.
opraHusaumin: 6a3oBblil U yrny6neHHblin ypoBHu / I.A. Makuwes, b.b. ByxoBLeB,
B.M. YapyrvH; noa. Pen. H.A. lMapdeHTbeBoW. - 9-e wu3g.,, crep. - M.
[MpocBelleHne, 2022. - 432 c.

2. Mskuwes IN.A. dum3mka 11 Knacc: yyebHUK Ans o6Lle0bpa3osar.
opraHu3aumin: 6a3oBblil U Yrny6eHHblin ypoBHN / I.A. Msakuwes, b.b. ByxoBues,
B.M. YapyruH; noag. Pea. H.A. lMapdeHTbeBoit. - 10-e m3g., crep. - M.
[MpoceeLleHne, 2022. - 432 c.
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3.2.2. lonoNHUTeNbHbIe UCTOYHNKN

1. AnseHuUoH, A.E. ®usmka: y4yebHUK W NPaKTUKYM ANA  CPeAHero
npoteccnoHanbHoOro obpasosaHus / A. E. AinseHUOH. — Mocksa: 134aTensbCcTBo
FOpaint, 2025.— 380 c.— (IpoeccrmoHansHoe obpasoBaHue).— ISBN 978-5-
534-18089-3. — TeKCT: 3MeKTPOHHbIA 7/ ObpasoBaTtenibHas nnatdopma HOpant
[canT]. — URL.: https://urait.ru/bcode/561905

2. lopnay, B. B. MeTogpl pelweHnss (M3NYECKUX 3afad: Y4yeOHMK [Ons
cpefHero npogeccnoHanbHoro obpasosaHus / B. B. 'opnay. — 3-e u3g., nepepad.
m pon.—  MockBa: 3natenscTBo FOpaur, 2025. — 333 c¢c.—
(MpoteccroHanbHoe o06pa3oBaHme).— ISBN 978-5-534-17850-0. — TeKcT:
ANeKTpoHHbIn  //  O6pasoBaTenbHas  nnatopma  HOpauWt  [calT]. —
URL.: https://urait.ru/bcode/533847

3.2.3. "HTepHeT-pecypchbl

1 Poccuiickas  3/1eKTPOHHas  Wwkona  [OnekTpoHHbId  pecypc] URL:
https://resh.edu.ru/

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

3. Pewy EI'S [OnekTpoHHbIi pecypc] URL: https://phys-ege.sdamgia.ru/
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https://resh.edu.ru/
https://infourok.ru/
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4. KOHTPOJIb 1 OUEHKA PE3YJIbTATOB OCBOEHUNA YHYEBHOI' O

NMPEOMETA
KOHTpONb M OLUeHKa pe3y/nbTaTOB OCBOEHWs Y4eGHOro npeaMeTa
PACKPbIBAIOTCH  uYepe3  AUCLMMNAMHAPHbIE  pe3ynbTaTbl, HanpaBNeHHble Ha

(hopmMMpoBaHME OOLIMX W MPOMECCMOHANbHBIX KOMMETeHUWUIA MO pasaenam W

TeMaMm COoJiepXKaHusi yuebHOro matepuana.

Obuwasn /
npogeccnoHanbHas
KOMMNeTeHUUns
OK 01. Bblbupatb cnocoo6bl
peweHna 3afad

NpoMeccUoHanbHoM
OEATENBHOCTU
NPUMEHNTENBHO K Pa3/IMYHbIM
KOHTEKCTaM

OK 02. Vicnonb3oBaTtb
COBPEMEHHbIe cpeacTea
roucka, aHasm3a 7
NHTepnpeTauuu

NH(opmaLmK, n
NH(OPMALMOHHbBIe

TEXHOMOMUN AN BbIMNOMHEHNSA
3aga4 npogeccrMoHanbHOM
LesTeNnbHOCTU

Paspgen / Tema

Pasgen 3, Tema 3.2,
Tema 3.3.

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

Pasgen 5, Tema 5.2.

Pasgen 7, Tema 7.1.

Pasgen 2, Tema 2.2,
Tema 2.3

Pasgen 4, Tema 4.2.,
Tema 4.3.

Pasgen 5, Tema 5.2.
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TWNbl OLEHOYHbIX
MeponpuaATuin

TecTupoBaHue

YCTHbIA onpoc

PU3NYECKNIA ANKTAHT
lNpencTaBneHne  pesynbLTaToB
nabopaTopHbIX paboT
KoHTposnbHas paboTa
TecTupoBaHue

YCTHbI onpoc
lNpencTasneHne  pesynbTaToB
nabopaTtopHbIX paboT
lNpencTaBneHne  pesynbLTaToB
npakTU4yeckmnx pabot
KoHTponbHas paboTa

YCTHbIA onpoc
lNpencTaBneHne pesynbLTaToB
nabopaTtopHbIX paboT
MpefcraBneHne  pesynbTaToB
NpaKTUYecKnx paboT
KoHTponbHas paboTta

YCTHbIA onpoc

KoHTposibHas paboTa

YCTHbIA onpoc

PU3NYECKNIA ANKTAHT
MpencraBneHne  pesynbTaToB
npakTUyeckmnx pabot
KoHTponbHas paboTa
KoHTponbHas paboTa
MpencraBneHne  pesynbTaToB
nabopaTopHbIX paboT
MNpenctasneHne  pesynbTaToB
MpaKTUYecknx paboT
MpefcraBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTta
MpefcraBneHne  pesynbTaToB



OK 03. T[lnaHunpoBatb U
peann3oBbIBaTb COOGCTBEHHOE
npogeccroHanbHoe "
NMYHOCTHOE pasBuTme,
npegnpUHUMATENbCKYHO

[eAaTeIbHOCTb B
npoceccmoHanbHOM  caepe,
MCMONMb30BaTb  3HaHWA MO
npaBoBO M (hMHaAHCOBOWA
rpamoTHOCTU B Pas/iNyHbIX
YKU3HEHHBIX CUTYaLMAX

OK 04. AheKTUBHO
B3aVMO/eCTBOBAaTb 7
pabotaTb B KOJNIIEKTMBE U
KoMaHze

OK 05. OcyLlecTBnATh
YCTHYO 1 MUCbMEHHYHO
KOMMYHUKaLMIO Ha
rocyaapCTBEHHOM fA3blKe
Poccuiickoin deaepauun ¢
YUYETOM 0COBEHHOCTEN

Pasgen 8, Tema 8.1.

Pasgen 1, Tema 1.1.

Pasgen 4, Tema 4.2.

Pasgen 5, Tema 5.2.

Pasgen 8, Tema 8.1.

MoBTOpeHne Kypca (U3MKK
OCHOBHOW LUKO/bI

Pasgen 3, Tema 3.1,

Tema 3.2, Tema 3.3

Paspen 4, Tema 4.1,
Tema 4.2., Tema 4.3.

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

Pasgen 8, Tema 8.1.

Pasgen 1, Tema 1.1
Pasgen 2, Tema 2.1,
Tema 2.2, Tema 2.3
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MPaKTUYeCKNX paboT
MpeacTaBneHne  pesynbTaToB
nabopaTtopHbIX paboT
KoHTposibHas paboTta
lNpencTaBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa

YCTHbIA onpoc

KoHTposnbHas pabota
lNpencTaBneHne pesynbLTaToB
nabopaTtopHbIX paboT
MpeacTaBneHne  pesynbTaToB
npakTU4yeckmnx pabot
MpeacTaBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
BxoaHOI KOHTPOsb

TecTupoBaHue
MpeacTaBneHne  pe3ynbTaToB
nabopaTtopHbIX paboT
MNpenctaBneHne  pesynbTaToB

NPaKTUYeCKnx paboT
KoHTponbHas paboTa

MpefcraBneHne  pesynbTaToB
nabopaTopHbIX paboT
lNpencTaBneHne pesynbLTaToB

NpakTU4eckKmx pabot
KoHTposibHas paboTa
YCTHbIA onpoc

MMpenctasneHne pesynbTaToB
nabopaTopHbIX paboT
MMpenctasneHne  pesynbTaToB

MPaKTUYeCKNX paboT
KoHTponbHas paboTa

YCTHbIA onpoc

®DU3NYECKNIA ANKTaHT
MpeacTaBneHne  pesy/bTaToB
nabopaTopHbIX paboT

YCTHbII onpoc

YCTHbIA onpoc

PU3NYECKNIA ANKTAHT
KoHTponbHas paboTa
MMpenctasneHne  pesynbTaToB
NpaKTUYecKnx pabot



coUManbHOro 1 KynbTYpHOTO
KOHTeKCTa

OK 07.  CopgeitctBoBaTb
COXPaHEHVIO  OKpY»XKaroLLeid
cpefbl, Pecypcoc6epexeHuto,

MPUMEHATL 3HaHuA 06
N3MEHEHNM KNnmMara,
NPUHLMNbI 6epexxnmBoro

Npoun3BOACTBa,  3(NNEKTUBHO
[leCTBOBATb B YPE3BblYaiiHbIX

cuUTyaumax

NnNK 11 OcyLecTsnaTb
NoAroTOBKY K
1CMO0/b30BaHMIO

MHCTPYMeHTa, 060pyAoBaHus
1 NPUCMOCO6/IEHNIA.

MK 15. Yutatb
3NeKTpuYeckme CXEMbI
NOAKNHOYEHNS  KOHTPOJ/IbHO-

N3MEPUTENbHBLIX NPUGOPOB I
CMCTEM aBTOMATMKM

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

Paspen 4, Tema 4.1,
Tema 4.3.

Paspen 5, Tema 5.1,
Tema 5.3.

Pasgen 6, Tema 6.1.

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

Pasgen 4, Tema 4.2.

Pasgen 7, Tema 7.3.

Pasgen 4, Tema 4.2.,
Tema 4.3.

Pasgen 5, Tema 5.2

Pasgen 4, Tema 4.2.,
Tema 4.3.
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YCTHbI onpoc

PU3NYECKNIA QUKTAHT
KoHTponbHas paboTta
lNpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT
MpefcraBneHne  pesynbTaToB
NpaKTUYecKnx pabot
KoHTponbHas paboTa

YCTHbIA onpoc

PU3NYECKNIA AUKTAHT
MNpencTasneHne pesynbLTaToB
nabopaTtopHbIX paboT
MpefcraBneHne  pesynbTaToB
npakTUYecKnx paboT
KoHTponbHas paboTa

YCTHbI onpoc

PU3NYECKNIA ANKTAHT

YCTHbI onpoc

KoHTponbHas paboTa

YCTHbIA onpoc

PU3NYECKNIA AUKTAHT
MpefcraBneHne  pesynbTaToB
nabopaTtopHbIX paboT

YCTHbI onpoc

PU3NYECKNIA ANKTAHT
MpencraBneHne  pesynbTaToB
nabopaTtopHbIX paboT
lNpenctasneHne  pesynbTaToB
npakTU4YecKnx pabot
KoHTponbHas paboTa

YCTHbIiA onpoc

KoHTponbHas paboTta

YCTHbIN onpoc
MpencraBneHne  pesynbTaToB
nabopaTtopHbIX paboT
lNpencTaBneHne pesynbLTaToB
npaKTUyeckmnx pabot

YCTHbIA onpoc
lNpencTaBneHne pesynbLTaToB
nabopaTopHbIX paboT

YCTHbIA onpoc
lNpencTaBneHne pesynbLTaToB
nabopaTtopHbIX paboT
lNpencTaBneHne pesynbTaToB
npaKTUyeckunx pabot



Paspgen 5, Tema 5.2 YCTHbIN onpoc
lNpencTaBneHne pesynbLTaToB
nabopaTtopHbIX paboT
lNpencTaBneHne pesynbLTaToB
NpaKTUYecKnx pabot

TunoBble 3afaHMs ANA  OUEHKM OCBOEHUS Y4yebHOro npegmeTa
(TEKYLLMIA KOHTPO/b)

TwunoBble 3a4aHNA YCTHOrO onpoca

1 OnuwuTe SBNEHNKE ...
. Cthopmynupyinte onpesaeneHve NoHATHS...
3. CthopMynmpymnTe 3aKoH...
4. NpoaHanu3npyiTe CBOMCTBA...
5. B Kakux efmMHuULax n3mepseTca uanyeckas BennymHa...
6. OnNuLwNnTE ONbIT... N CAeNanTe BbIBOAbI
7
8
9

N

. B Kakux npnbopax uam ycTponcTeax MoXHO HabnoaaTh...

. PacnosHarite qu3nyeckune aneHns (NpPoLEecchl)...

. OnuLKnTe rpaHnLbl NPUMEHEHNA MOAENN. ..

10. Cdopmynupyiite npaBuna 6e30MacHOCTA NCMNOJIb30BaHNUS...

Tunosble 3agaHnst U3NYECKOro AMKTaHTa

1 3anuwunte gopmyny...

2. EQVHMLA nsMepeHus...

3. Mpogomkntb npegnoxeHve (Hanpumep, Npu yBeNNYEHUU HaMPsHKEHWS
Ha KOHLAX y4yacTKa Lenu, cuia Toka...)

4. N306pa3nte 0603HaveHMe npnbopa Ha cxemax

5. 3anumnTe 3aKOH...

6. Kak BbIYUCNUTD...

TvNoBOE TECTOBOE 3aJaHune

1 TecTOBble 3a1aHNSI OTKPLITOrO TUMA:

- [OMNOJHEHNS;

- CBOOOAHOIO W3MI0XEHUS.

2 TecToBble 3aaHNS 3aKPbITOrO TUNa:

- aNbTepPHATMBHbIX OTBETOB

- MHOXeCTBEHHOI0 BbI6OPA;

- BOCCTaHOBNIEHUSI COOTBETCTBUS;

- BOCCTaHOB/IEHME MOC/NeA0BaTENIbHOCTH.
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JlabopaTopHasi pa6ota Ne 1

ccnepoBaHve M30XOPHOro npouecca B rase

3afaHue.

MpoBepnTb Ha OMbITeé MOCTOSHCTBO OTHOLUEHWS [OaBMEHUS ra3a K €ro
TemnepaType (3akoH Llapns) n paccumTaTtb abCONMKOTHYHD M OTHOCUTE/IbHYHO
MOrpPeLHOCTN.

JlabopaTopHas paboTta Ne 2

OnpepgeneHve Maccbl BO3dyXa B KNacCHOM KOMHAaTe Ha OCHOBE WU3MepEHWiA
06beMa KOMHaTbl, AaBEHNS 1 TeMMepaTypbl BO3yXa B HeiA.

3ajaHue.

N3mepuTb 06bEM KNAacCHOM KOMHaTbl, [aBneHue W Temnepatypy. [lo
pe3ynbTaTam U3MepPeHUI BbIYUCINTL MAacCy BO3ayXa.

JlabopaTopHas paboTta Ne 3

OnpepgeneHe 0THOCUTE/bHOW BNaXKHOCTW BO34yXa

3afaHue.

OnpeaennTb OTHOCUTENbHYH BAXXHOCTb BO3AyXa C MOMOLLBIO FMrpoMeTpa
MNCUXPOMETPUYECKOTO W M3YyYMTb NPUHUMN  OEACTBUS  KOHAEHCALMOHHOrO
rMrpomeTpa.

JTabopaTopHas paboTta Ne 4

O3HaKOM/IEHNE C 3NIEKTPON3MEPUTENbHBIMU NpUbopamu

3ajaHue.

3yunTb YCTPOIACTBO 1 NPUHUMN AEACTBMS aMnepMeTpa 1 BOSIbTMETpA.

OnpeaenuTb LEeHy AeneHns npuobopa.

OnpeaenuTb abCOMOTHYH U OTHOCUTENBbHYHO NMOrPEeLLHOCTY NPMGOPOB.

JNabopaTopHas paboTta Ne 5

ccnepoBaHme BOMbT-aMMNEPHON XapaKTePUCTUKN NPOBOAHNKA

3afaHue.

Cobpatb Lienb Mo CXeMe.

CHATb NoKasaHus Npro6opoB.

Mo pe3ynbTaTam NOCTPOUTb BOMIbT-aMMNEPHYHO XapaKTePUCTUKY.

JTabopaTtopHas pabota Ne 6

NccnepoBaHve — NOCNeAoBaTe/IbHOTO W NapannenbHoOro  CoeauHeHus
NMPOBOAHMKOB

3afjaHue.

MpoBEpPUTb OCHOBHbIE COOTHOLLUEHMSI MEXAY 3NEKTPUYECKMMMN BENNUYMHAMMU
npv nocnefoBaTe/lbLHOM COeAIMHEHW NPOBOAHMKOB.

MpoBEpPUTb OCHOBHbIE COOTHOLLUEHMSI MEXAY 3NEKTPUYECKMMU BENNUYNHAMM
npy NapannenbHOM COeANHEHMN NPOBOAHNKOB.

JlabopaTopHasi pabota Ne 7
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3mepeHne 3MeKTPOABUKYLLEN CUMbl MCTOYHMKA TOKA U ero BHYTPEHHEro
CONPOTUB/EHUSA

3afaHue.

N3mepeHne 3C 1 BHYTPEHHETO COMPOTUBIEHNA UCTOYHMKA TOKA.

JlabopaTopHas pa6ota Ne 8

iccnenoBaHve SABNEHUS 3NEKTPOMArHUTHOM MHAYKLUN

3afaHue.

HabntogeHne ABneHUs 3NeKTPOMarHUTHOW MHAYKUNN.

JlabopaTopHasi pabota Ne 9

ccnepoBaHve 3aBUCMMOCTU Mepuofa MasibiX KonebaHuin rpysa Ha HATK OT
ASINHbI HUTK

3ajaHue.

BbISCHWTb, KaK 3aBUCAT Mepuog 1 YactoTa CBOOOAHbIX KOnebaHMin HUTAHOIO
MasiTHUKa OT ero A/IHbI.

JlabopaTtopHas pabota Ne 10

OnpefeneHne KoaguumeHTa TpaHchopmaumun

3afaHue.

3yunTb YCTPOMCTBO TpaHC(opmMaTopa W OnpefenuTb ero KoapguumueHT
TpaHcopMaLmun.

JTabopaTtopHasi pabota Ne 11

iccnefoBaHve CBOMCTB M300PaXXeHWIA B NINH3aX

3ajaHue.

HabntoaeHmne n306paXKeHnin B TOHKOWN NTMH3E.

JlabopaTopHas pa6oTta Ne 12

OnpepeneHve rnokasaTesns NPeoMIEHNA CTEKNA

3afaHue.

OnpefennTb NnokasaTesib NPeOMIEHNA CTEK/IAHHOW MNaCTUHbI.

JlabopaTopHasi pabota Ne 13

OnpefeneHvie [ANMHbI CBETOBOM BOJHbI C MOMOLUBHO  ANKPaKLMOHHOWA
PeLLeTKM

3afaHue.

C nomMoLbl0 AMMPaKUMOHHON peLleTKN OrnpefennTb AJIMHY CBETOBOW
BO/HbI.

JTabopaTtopHas pabota Ne 14

HabnogeHnsa HeBOOPY>KEHHbLIM T/1a30M C MCMO/b30BaHNEM KOMIMbIOTEPHbIX
MPUIOXKEHNIA OCHOBHbIX C03Be34Mii CeBEpHOro nosyLuapus U ApKnx 3ee3f,

3ajaHue.

Habnofgate 0CHOBHble co3Be3ana CeBepHOro nosyLuapus 1 apkue 3sesgbl ¢
MOMOLLLHO KOMIMbIOTEPHbIX MPUIOXKEHNIA
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KoHTponbHasa pabota Ne 1

1. Hatn paccTtosiHue, UM YCKOpeHue, WNN BPeMS MPU ABVDKEHUWU Tena C
YCKOPEHWEM.

2. PelunTb 3afjayy C WUCMNonb30BaHWMEM BTOPOro W TPeTbero 3akoHOB
HbloTOHa.

3. PelwnTb 3agayy € UCMOMb30BaHMEM 3aKOHa COXpaHeHUsa NMMybCca.

4. PelunTb 3aga4y € UCNOMb30BaHNEM ypaBHeHNS MeHaeneesa-KnanepoHa.
PewnTb 3aga4y, UCNONb3Ys POPMY/Y razoBOro 3akoHa.
PewnTtb 3aga4y, ncnons3ys qopmyny Krz tennosoro gsurarens.
PelunTb 3a4a4y € MCNOJIb30BaHMEM NEPBOro 3aKOHa TePMOANHAMUKMN.

N o o

KoHTponbHasa pabota Ne 2
PewwnTb 3ag4a4y € MCMNoNb30BaHMEM POPMY/Ibl COMPOTUBIIEHNS.
PelunTb 3aa4y Ha 3akoH OMa ns NOMHON Uenu.
. PelunTb 3apa4y Ha ncnonb3oBaHue 3akoHa KynoHa.
PewnTb 3aaa4y, UCMNONb3Ys POPMYY eMKOCTW MIOCKOro KOHAeHcaTopa.
5. PewumnTb 3agady, mcnosb3yd 3akoH OmMa And yyacTtka uenuv n opmyribl
COMPOTUB/EHUA.
6. HaTn 06LLYyt0 eMKOCTb CMELLAHHOr0 coeiHEHNS KOHAEHCATOPOB.
7. HaiiTn o6Luee conpoTnB/EHME CMELLIAHHOMO COeANHEHNS PE3UCTOPOB.

B wN

KoHTponbHasa pabota Ne 3

1 PewwmnTb 3aga4y ¢ npuMeHeHneM 3akoHa AmMnepa

2. PelunTb 3aavy ¢ npumeHeHeM opmysibl cusibl JTopeHua.

3. PelwumnTb 33a4y € NpYMEHeHVEM 3aKOHa 3/IEKTPOMAarHUTHOW MHAYKUNW.

4. PelunTb 3agady C WCMNOMb30BaHWEM (DOPMY/bl  €MKOCTHOro  (Mau
NHLYKTUBHOI0) COMPOTUB/IEHNS.

5. Pewntb 3agavy, ucnonb3ya gopmyny TomcoHa W (opMyny O/IUHbI
BOJIHbI.

6. PelunTb 3aayvy Ha NpYMeHeHWe 3aK0Ha NpesioMIeHNs CBeTa.

7. PelwunTb 3aavy C npumeHeHeM (POPMY/Ibl MOMHOMO OTPaXKeHWS.

8. PelunTb 3aa4y € NpMMeHeHMeM (opmy bl TOHKOW JINH3bI.

KoHTposnbHasa paboTa Ne 4
1 PelunTb 3agadyy C WCMOMb30BaHWEM YpPaBHEHMA OWHLUTeHa Ans
(hoToadhdhekTa U hopMy bl KPaCHOM rpaHuLbl hoToaddeKTa.
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2. Onucatb CTPOEHME aTOMa BELLeCTBa.
3. 3anucatb a4epHble peakLmu.

4. PelunTb 3afja4yy C MCMNOMb30BaHNEM 3aKOHA PaIM0aKTMBHOIO pacnaga.
5. BbIUMCUTbL 3HEPTeTUYECKNIA BbIXO peakLym.
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5. OLIEHOYHbIE MATEPUAJIbI 419 MPOMEXYTOUYHOW
ATTECTAUNN MO YHEBHOMY MNPEOMETY

[MpeamMeTOM OUEHKM SABNAKOTCA YMeHUA W 3HaHuA.  [1poMexyTouHas
arrectayms no ydebHomy npegmetry OOIlMy.11 ®dwusmka nposoauTCca B (popme
3K3aMeHa B KOHLie BTOPOro cemecTpa.

CofepXaHve  3K3aMEHAUMOHHbIX  33fjaHuiA  OXBaTblBA€T  OCHOBHble
ANOAKTUYECKME eAMHULbI, U3YYeHHble CTyfAeHTaMu B COOTBETCTBMM C pabouel
nporpammon no yyedHomy npegmety OOIMy. 11 dusmka.

O61bem 3ajaHni paccymTaH Ha BbIMO/IHEHME X B TedeHne 60 MUHYT.

JK3aMeHaUNOHHbI BUIET COCTOUT U3 TPeX 3afaHui.

3agaHne Ne 1 B 6Gunete 6yaetr 12 TecToBbIX BOMPOCOB. Kaxaplil
MpaBwU/bHbINA OTBET OLeHMBaeTcs B 1 6ann.

[MpuMepHble TECTOBbIE 334aHKA.

1 Hwxe npeactaBfeHbl rpaukyM  3aBUCMMOCTM  OT  BPEMEHU  BEINYUH,
XapaKTepu3yHoLMX MexaHuyecKoe [BukeHue. Kakoil (Kakue) rpaduk (rpadukm)
OTHOCUTCS K paBHOMEPHOMY MPAMO/IMHENHOMY [ABUKEHUIO?

2. KaTep, Tporascb C MecTa, 3a 5 ¢ HabupaeT ckopocTb 20 m/c. C Kakum
YCKOpPeHnem [ABMXKeTcs Katep?
3. K teny npunoxeHsbl gse cunbl: Fj=5 H, F2=2 H. HainTn moaynb yCKOpeHus.

Fi F
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4. JlyHa n 3emna B3aMMOAENCTBYHOT TpaBUTaLUMOHHbIMK cunamu. Kakoso
COOTHOLLEHWE Mexay mogynamun cun Fi gercteus 3emnun Ha JTyHy n F2 gencTeus
JIyHbl Ha 3emnio?

o. Uemy paBeH MMNY/bC Tena Maccon 3 Kr, ABUXKYLLErocs Co CKOPOCTbHO

4 m/c?

6. o pUCYHKY onpefenvTe amnanTygy, Nepuos n 4acToTy KonebaHui.

7. OcHoBHoe ypaBHeHe MKT
a) pV="RT;6) p="~win(y?2);s) » =const.

8. TepMmogMHaMn4yecKyto Temnepatypy UAeabHOro OAHOATOMHOroO rasa
MoBbICMIM B 5 pasa npu MOCTOAHHOM O6beMe. Kak npu 3TOM M3MeHWnachb
BHYTPEHHSAA 3HEPInA rasa?

Q. ICTOYHNKOM 3M1EKTPOCTATUYECKOr0 NONs ABNAeTCS ...

a) NOCTOSAHHbIW MarHuT;

6) NPOBOAHMK C TOKOM;

B) HEMOABVKHbIN 3/TIEKTPUYECKWIA 3apas;

) ABVKYLLMIACA 3NIEKTPUYECKIIA 3apsia,

10. Kak M3MeHUTCA cwuia., Ky/IOHOBCKONO B3aUMOENCTBUA [BYX TOYEUHbIX
HenoABMXHbIX 3apAL0B MPU YBEIMYEHUM MEXAY HUMU PacCTosHMA B 4 pa3a?

11. Ha pucyHKe n306paXKeHbl TMHUM HaNPsHXXEHHOCTW 3/IEKTPUYECKOro nons. B
KaKoM TOUKe Mnons noteHuman 6onbLue?

12. KakumMu HOCUTENAMW 3MEKTPUYECKOro 3apsifa CO3[aéTCA 3/1EKTPUYECKMI
TOK B MeTa1ax?
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13.  DnekTpuyeckas Lenb COCTOUT M3 UCTOYHMKA Toka ¢ 3C, paBHoi 8 B, n
BHYTpPeHHUM conpoTtusneHnem 0,5 OM. VICTOYHMK TOKa 3aMKHYT Ha BHeLLHee
conpoTtusneHune R. Cnna ToKa B Lenu paBHa 2 A.Yemy paBHO 3HaYeHME BHELLHEr0
COMPOTUBEHNA Lenn?

14.  Cwuna ToKa B 3/IEKTPUYECKOI yCTaHOBKe 2 A, a NoTpebriseMas eto MOLLHOCTb
0,44 kBT1. OnpefennTb HanpsXeHne CeTn, B KOTOPYH OHa BK/THOUEHA.

15.  Kak M3MeHWUTCHA KO/IMYeCTBO TEen/oThl, BblAeNnfdemMoe 3a eANHNULY BPEMEHU B
NPOBOAHMKE MNPV MOCTOAHHOM HanpPsXKeHUUM Ha KOHLAX NPOBOAHWMKA, €CN €ero
COMPOTUB/IEHNE YBEINYUTL B 2 pasa?

16.  [l1Be namnbl coeAMHEHbI NapanienbHO. Yepes nepsyro nammny Te4éTt ToK 2 A,
yepes BTOpyto - 6 A. lNepBas namna nmeeT MoLLHOCTL 120 BT. KakoBa MOLLHOCTb
BTOPOW Namrbl?

17.  [loKa3aTenbCTBOM pPeasIbHOCTM CYLLECTBOBaHWA MAarHWTHOIO MoNA MOXKET
CNYXXUTb...

a) Ha/IMYne NCTOYHMKA NoNS,

0) OTK/IOHEHME 3apPSYKEHHOW YaCcTULbl, ABMXKYLLENCA B NONe,

B) B3aMMO/ENCTBME ABYX NPOBOAHNKOB C TOKOM,

I) CyLLeCTBOBaHWE 3/IEKTPOMArHUTHbIX BOJH.

18. Kakas 13 hopMys1 OTHOCUTCA K 3aKOHY Npesiom/ieHus ceeta?

a? sma - L , 0) —S!na:—VI
n2 siny  v2

Nsina 1 .. Siha  n.
B)-— =-— , -— =,
smp smy smy n2

18. YcnoBuMe MUHMMYMA WHTEP(EPEHLIMOHHOW  KapTWHbI  OMNpeaenseTcs
PaBEHCTBOM:

a) dsin<- K/1, 6),u,d:2k-2,
B) Ad = (2k+1)", o=,
smy nj

19, a=45° un y=30°. OnpegenuTb  nokasaTtesb
MpenomMeHns BelLlecTsa I.

20. Kak HasblBaeTCas fABfIeHNE BbIXO4a 3MEKTPOHOB C
MOBEPXHOCTW TBEPAbIX TeN NoA AeNCTBMEM CBETA?
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a) NOTOK 3/1EKTPOHOB, [ABVXXYLLMXCA CO CKOPOCTAMU, BIM3KMMUN K CKOPOCTU CBETE;
0) siapa aToma renus;

B) 3/1eKTPOMarHUTHbIE BOJHbI;

) NOTOK HEMTPOHOB.

22. Kakos cocTaB faapa ypaHa 21U ?

23.  Yto Habnoganock B onbiTe IpcTena?

24. Tpn a-pacnage HOBOE AAPO0 CABUHYTO Ha ... KNeTKy(-1) K ... Tabnuubl
MeHpeneesa.

25. YCTaHOBWTe COOTBETCTBME MeXay  (PUNMYECKUMW  BeIMYMHAMU U

eiVHMLAaMW, B KOTOPbIX OHM U3MEPAOTCS.

®ur3nyecKme BeNMUNHBI EAnHWLbI n3MepeHns
(PM3NYECKMX BENNYMH

A) ycKopeHue 1)B

B) umnysnbc Tena 2) BT

B) MoLHOCTb 3)H

MNcuna 4) kr-m/c

[) HanpskeHne 5) m/c2

E) MarHUTHbIA NOTOK 6)B6

K Kakgoil no3vumyu nepsoro cTonbua noabepuTe COOTBETCTBYHOLLYHO
MO3VLMIO  BTOPOr0 W 3anmuwnTe B Tabauuy BbiOpPaHHble  LMMPLI  Moa
COOTBETCTBYHOLMMUN BYKBAMU.

A B B I g E

3afaHve Ne 2. OTBeTUTb Ha BOMpockl. [MpaBUILHO BbIMONHEHHOE 3aJaHne
oueHunBaetcs B 10 6annos.
[MepeyeHb BONPOCOB:
1. OnuwmnTe onbIThl Pesepdopaa no nccneoBaHMo CTPOEHUA atoma.
2. B yem cyTb NnaHeTapHO Moaenn atoma?
3. Cthopmynupyinte TpM 3aKOHa [AMHAMUKM (3aKOHbl HblOTOHA) M npuBeguTe
npUMepbl NX NPUMEHEHUS.
4. YTO Takoe 3/1eKTPUYECKMNi1 TOK?
5. OT Yero 3aBUCUT CONPOTUB/IEHME NPOBOAHMKA?
6. UT0 Takoe pa3HOCTb NOTEHLUMANOB (HanpsXeHue)?
7. Cthopmynupyiite 3akoH Oma 4715 ydacTka Lenu 1 Ans noHon uenm.
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8. 3anuwmTe  3aKOHbl  MOCTOAHHOIO  TOKa  And  NapainefnibHoro  wu
nocnenoBaTe/lbHOro COeUHEHUA NMPOBOAHNKOB.

9. OnNnWNTe NPUHUMN AENCTBUA 1 YCTPOMCTBO TpaHchopmMaTopa.

10.  [And yero npegHasHayeH TpaHcgopmarop?

11. Kak TpaHcdopmatop 0603Ha4aeTcs Ha cxemax?

12.  Kak paccuntatb KO3ahgpmLmeHT TpaHchopmaummn?

13. Y710 Takoe 3neKTpomMarHMTHas BosHA?

14.  Tpn KaKnx ycnoBmUsaX BO3HMKAET 3/1eKTPOMarHMTHasa BoiHa?

15.  Tepeuncnute CBOMCTBA 3MIEKTPOMArHUTHbIX BOJH.

16. Kak paccuntatb A4/IMHY 1 Nepuog 3N1eKTPOMArHUTHOW BOMHbI?

17. OnuwmnTe NPUHUUNLI PAAUOCBA3N: MOAYNALNA N AETEKTUPOBAHUE.,

18.  I';ae NnpuMeHATCA 3N1eKTPOMarHNUTHbLIE BOJHbLI?

19.  Ur0 TaKoe fiBNeHue 3NeKTPOMArHUTHOM UHAYKUMN?

20.  Kak 310 fiBNeHune 6bI10 OTKPbITO?

21.  Cdopmynupyiite 3aKOH 3/1eKTPOMarHUTHOM UHAYKLMUN.

22.  OnuwwuTe npasuno JleHua.

23. e NpuMeHseTCs SBNEHWE 3/IEKTPOMAarHUTHON NHAYKUNA?

24.  3anuwuTe ypaBHeHWe MeHeneesa-KnanenpoHa.

25. Yemy paBHa yHMBepca/ibHadA rasosas NOCTOAHHaA?

26.  OnuwwuTe TpM N30NPOLIECCa: U30TEPMUYECKUIA, N306aPHbIA, N30XOPHLIA.

27.  CdopmynupyiTte rasoBble 3akKoHbl bonins-MapunoTTa, [Meir-JTltoccaka, Lapns.
28.  OnuLmMTe 3TV 3aKOHbI C MOMOLLHO FPagKOB.

29. OnuLmMTe YCTPOMCTBO KOHAeHcaTopa?

30.  [ng yero npefHasHayeHbl KOHAEHCATOPbI?

31. Kak 0603Ha4aeTcsq KOHAeHcaTop Ha cxemax?

32. YT0 Takoe eMKOCTb KOHAeHcaTopa?

33. B KaKux egmHuLax naMepsaeTca eMKOCTb KOHZeHcaTopa?

34. Kakue Buabl KOHEHCATOPOB Bbl 3HaeTE?

35. Kak paccuntaTb O0OLLYHO €EMKOCTb TpPex KOHAEHCATOPOB COeAUHEHHbIX
napannenbHo?

36. Kak paccumTtaTb O0OLLYHO EMKOCTb TPex KOHAEHCATOPOB COeAUHEHHbIX
nocnefoBarte/ibHO?

37. U0 TaKkoe saBneHue otoapdexTa?

38.  Kakue Buabl (00TO3()(heKTa Bbl 3HaeTE?

39.  OnuwmTe OMbITbl MO NUCCNEL0BAHNIO ABNEHNA (DOTO3(eKTa?

40.  Cdopmynupyinte 3akoHbl CTO/IETOBA MO BHELUHEMY (OTO3(dEKTY.

41. 3anuwmuTe YypaBHeHWe OJKWHWTENHA AN POTo3dhekTa, B Yem €ero
(h13nYECKNiA CMbICN?

42.  YT0 TaKoe MarHuMTHoe none?
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43. Kakumu cBoricTBaMy 06/1agaeT MarHUTHOe rnone?

44,  YT0 TaKoe MarHUTHaa UHAYKUMA?

45. B 4yeM n3MepSAETCA MarHUTHaa UHAYKLMA?

46. Cdopmynupyiite 3akoH Amnepa.

47.  Kak Hartui cuny JlopeHua?

48.  YTO0 Takoe 3/1eKTpuyeckoe none?

49. Kakumu cBOMCTBaMW 06/1afaeT aNeKTpruyeckoe rnosne?

50.  YTo Takoe HanpsXeHHOCTb 3/IEKTPUYECKOro nona?

51. YTo0 Takoe noTeHUMan 3aNeKTPMUYecKoro nona?

52. B KakKmx eguHMUAX  U3MEPAeTCA  HanpsXXeHHOCTb M MOoTeHuman
3NeKTPUYECKoro nona?

53. 3anuwute (OpMy/ly  CBA3bIBAIOLLYHO  HaMpsXeHHOCTb W PasHOCTb
NMOTEHLAO0B.

54. OnuwwuTe npouecc AeneHnsa TaXenblX Aaep (Ha npumMepe L, 5).

55. YTo Takoe uenHada afepHas peakumna?
56. [lepeyncnnTe OCHOBHbIE COCTaBNAKOLLME AAEPHOI0 peakTopa 1 OnNuLIKUTE nX
Ha3HaueHue.
57.  Kakue peakuumu HasbiBalOTCA TEPMOALEPHBLIMA?
58.  Tpwn Kakmx ycnoBusx OCyLLeCTBNAETCA TepMOSAepHaa peakumnsa?
59. TlpuBeguTe nNpuMep OCYLLECTB/IEHUA  HEYNpaB/AeMOin TepMOSLEepPHOM
peakLumn.
60. B uyem npobnema co3faHusa yrnpasnseMor TepMosLepHON peakunn?
61.  OnuwwmTe NPUHLMN AENCTBUA N YCTPOMNCTBO TpaHcdopmaropa.
62. [lns yero npefHasHayeH TpaHchopmaTop?
63. Kak TpaHcdopmatop 0603Ha4aeTCca Ha cxemax?
64. Kak paccuntatb KospdpuumneHT TpaHchopmaumm?

3afaHue Ne 3. PewunTb 3agady. NpaBnsibHO BbIMOSHEHHOE 3a4aHme
oueHunsaetcs B 10 6annos.

[MprMepHbIe 3a8aHNA:
1 Bbluncnntb  06Lyt0  EMKOCTb  Lenwu,
N3006paXKEHHYIO Ha pucyHKe, ecin Ci = 5 nod,
ci c2 C2=3n®, C3=2nd, C4=3nd

c3
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2. KakoBa MOLLHOCTb TOKAa B KaXKAOM M3 pe3nctopoB? CoOMpoTUB/EHNE KaXA0ro
pesnctopa 5 Om, K Lienn npunoXkeHo Hanps»keHne 40 B.

3. Uemy paBHO 00LLee COMPOTMB/EHNE YUHacTKa, N300PaXXEHHOr0 Ha PUCYHKE,
ecimR1 =100M, R2=60M, R3=50Mm1n R4 = 15 Om?

4. OnpegennTb MarHUTHBIA MOTOK, NMPOHWU3LIBAKOLWNIA MIOCKYHO NPSAMOYTO/IbHYIO
NoLWaaKy co ctopoHamu 25 1 60 cM, ecnnm MarHUTHaA MHAYKLMA BO BCEX TOUYKax
nnowaakn pasHa 1,5 Tn, a BEKTOP MarHUTHON MHAYKUMM 00pa3yeT ¢ HOPMabio K
3TOM nnowaake yron 45°.

5. Mnowaas KaXkaor nnacTuHbI NIOCKOro KoHaeHcaTopa paBHa 520 cM2 Ha kakom
paccTosHUW ApYyr OT Apyra Hafo pPacrofioKWTb MNacTUHbI B BO3AYXe, YTOObI
eMKOCTb KOHAeHcaTopa Oblna paBHa 46 nd?

6. Haiitn cuny Toka B cTanbHoM nposogHuke (P = 12-10-80M- M) aavHoii FOm

N CeYeHneM 2 MM2, Ha KOTOPbIA NofaHo HanpskeHve 12 mB?

7.B uenb nepemMeHHOro ToKa C u4actoTolm 400 [y BKIHOYEHA KaTyllKa
MHAYKTMBHOCTLIO 0,1 H. KoHAeHcaTop, KakoW eMKOCTU Hafo BK/IKOUAUTL B LEMb,
4TOObI OCYLLIECTBM/ICA PE30HAHC?

8. [lpoccenb, aKTMBHOE COMPOTUB/IEHME KoToporo 12 Om, a MHAYKTMBHOCTL 0,1
[H, BKNKWOYEH nof Hanps»keHne 100 B npwm yactote Toka 50 Iy. Onpegenntb
NHOYKTUBHOE COMPOTUB/IEHME, NOMIHOE CONPOTMB/IEHME LiENU, CUNY TOKa B LIENN.

9. KonebatefibHbIA KOHTYP M3/1y4YaeT B BO3AYXE 3/1EKTPOMArHUTHbIE BOJHbI
anvHon 300 M. OnpefenuTb MHAYKTUBHOCTb KO/e6aTe/IbHOro KOHTypa, ec/iv ero
3N1eKTPOEMKOCTb paBHa 5 MK®.

10. KaKylo MaKCUMa/IbHYH0 KWUHETUYECKYHD 3HEPrui0  WUMEIOT  3/IEKTPOHbI,
BblpBaHHble M3 OKcupa 6Gapusa, npu o61ydeHUMM cBeToM € yactotom 105 u?
PaboTa BbIX0a 3/1eKTPOHOB OKcuaa 6apusa pasHa 0,16-10~8 .
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