MuHUCTepCTBO 06pazoBaHNs CBepa/I0BCKO 06/1acTu
"ocyfapcTBEHHOE aBTOHOMHOE NPOhecCUOHabHOE 00pa3oBaTe/IbHOE YUpeXAeHMe
CsepanoBcKoi 0bnactu

«KaMbILWNOBCKWIA ryMaHUTapPHO-TEXHOMOT MYECKUIA TEXHUKYM»

YTBEPXXJAHO:
Ovpektop 1"ALOY CO
c"<Kamb1LLInoBcKuit-Ty>1aHUTapHo-
NYECKUN TEXHUKYM>»

nwpa6™ ME.'E., boukapesa

3AAHUTAPHD:-
TEXHONC/WYECKWA | m

TEXHUKYM>» M. -

\\

Yy

PABOYAA MPOMPAMMA OBLLEOBPA3OBATE/IbHOW
ANCUNMNNNHDBI
oYy /[.11 «®unsmka»
OCHOBHOW 06pa3oBaTe/ibHOM Nporpammbl
NOAroTOBKU KBa/IMPUUMPOBAHHbIX paboymx, cnyxauux no npogeccunm
08.01.27. «MacTep 00LLeCTPOUTE/IbHbIX PaboT»

r. Kambiwwnios, 2026



PaccMoTpeHa Ha 3acefjlaHUN NpeAMeTHON (LMKNOBOM) KOMUCCUWN Neaarornyeckmnx
paboTHMKOB 06LLeobpa3oBaTenbHbIX gucumnavH FTAMOY CO «KIMTT»
Mpeacepatens JLA. LIbITbIpKNHA

COIrMACOBAHO:
3amecluwr~ens gupektopa no YTIP
lytyZfc — H.A. MNonbasesa

COINMACOBAHO:

UuHrnHa H.H.

Coctautens: beketoB M. B., npenofasaresib NepBOil KaTeropuu.

CogepxaHve nporpamMmMbl peanusyeTca B Mpouecce OCBOEHUA CTyAeHTamu
OCHOBHOI 00pa3oBaTe/lbHOM nporpaMMbl  C MOMyYeHWEM CpefHero 06Lero
06pa3oBaHus, pa3paboTaHHON B COOTBETCTBUM C TpebosaHuamm ®rOC COO, a
TaKKe C Yy4yétom TpeboBaHumit DIrOC no npodpeccun 08.01.27. «MacTep
00LeCTPONTENbHbIX PAb0T »



COLEPXAHUE

1 O6Lwas xapakTepucTmka paboyeri nporpaMmmbl 06LL,e06pa3oBaTe/IbHON ANCUUNIUHBL............... 4
2. CTpyKTypa 1 cogepykaHue 00LLe06pa3oBaTeNlbHOM AUCLUMIMHDL.......cveverieieseesresieereasaeseeeens 14
3. Ycnosus peanmsaumm nporpaMmmbl 06LLe06pa30BaTeNbHON AUCLUMINHBL.......c..evereireierearene, 25
4. KOHTPO/b U OLeHKa pe3ynbTaToB OCBOEHNSA 00LLe06pa3oBaTe/lbHON AUCUUMNHSL................. 28

30

5. JINCT n3meHeHWUIA 1 LOMONHEHWIA, BHECEHHBIX B PAOOUYHD MPOTPAMMY ........cverererreererererereneanens



L O6LLasa xapaKTepucTKa paboyein nporpaMmmbl 06LLe06pa3oBaTeIbHON ANCUMNINHBI:
«OY/[. 11. Pusnka»

11. MecTo AMcuUnnanHbI B CTPYKTYpe obpasoBaTenbHOM nporpammbl CrO:

Ob6uleobpasoBatenibHad  AucuMnaMHa «®Pusmka» SBNSETCA  0053aTeNbHOM  4acTbH
06LLIe06pa30oBaTeNbHOIO LMKIa 06pa3oBaTenibHOM NporpaMmbl B cooTBeTcTBUM ¢ PIFOC CI1O no
®IOC no npodpeccnm 08.01.27. «MacTep 06LeCTPOUTENbHBLIX PaboT».

1.2. Llenn n nnaHupyemble pesynbTaTbl OCBOEHNUS ANCUUMNNHDI:

1.2.1. Llenb AMCumMnnnHbI
Cogep>xaHue nporpaMmbl 06LL,e06pa3oBaTe/IbHON ANCLMNANHBI <HAUMEHOBAHVE» HAMPaB/IEHO Ha
LOCTVXEHWe pesy/bTaToB ee N3yyYeHUs B COOTBETCTBUM € TpebosaHuamu ®IrOC COO c yyeTom
npoeccuoHanbHol HanpaeneHHocTn PIrOC Cr10.

CopepxaHue nporpaMMbl 06LLLe06pa30BaTeNbHOM ANCUMMIMHBI «PU3NKa» HanpasneHo

Ha JOCTUXKEHMWE CefYHOLMX Lieneid:

. (hopMUpOBaHME MHTEPECA 1 CTPEM/TIEHS 0BYUAIOLLIMXCS K HAYYHOMY U3YUYeHH0 NPUPO/bI,
Pa3BUTUE NX NHTENNEKTYaIbHbIX 1 TBOPUYECKMX CMIOCOBHOCTEN;

. pasBuUTHE npeacTaBneHuiA 0 Hay4YHOM MeToze Mo3HaHKS
1 (DOPMUPOBaHIE UCCNEeN0BaTENbCKOTO OTHOLLIEHNS K OKPY)KAtOLLIM SIB/IEHUAM;

. (hopMMpOBaHME HayYHOTO MMPOBO33PEHUSI KakK pesynbTaTa M3yuYeHWst OCHOB CTPOEHWS

MaTepun 1 yHAAMeHTaNIbHbIX 3aKOHOB (U3NKY;

. (hopMMpPOBaHME YMEHUIA OGBACHSATbL SBMIEHWS C UCMO/Mb30BAHNEM (DU3NUECKUX 3HAHWUI 1
HayU4HbIX []0Ka3aTe/bCTB;
. (hopMMpoBaHMe MNPeACTaBNEHWUIA O PONM (M3VKWM ANS PasBUTUS APYFUX eCTECTBEHHbIX

HayK, TEXHUKMN 1 TEXHOOTUI.

JocTmxkeHne 3TUX Lene obecreumBaeTcs peLLeHnem CNefyroLmx 3afau
B NMpOLECCe U3yYeHns Kypca (mn3nKn Ha YPoBHE CpeaHero o6LLero o6pasoBaHms:

. NPYOBPETEHNE CUCTEMbI 3HAHMIA 06 OOLLUMX (IM3NYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,

TeopusiX, BK/IKOYas MEXaHWKY, MONEKYNAPHYHO (U3NKY, 3NEKTPOANHAMUKY, KBAHTOBYH (PU3NKY 1
3N1EeMeHTbI aCTPON3NKN;

. (hopmupoBaHme YMEHMWiA NPUMEHSTb TeopeTnyeckmne 3HaHMA
N9 06BACHEHMS (DU3NYECKUX SBMEHWIA B NPUPOAE W AN NPUHATUSA NPaKTUYECKMUX PELUEHUIA B
MOBCEAHEBHOM YXN3HW;

. OCBOEHVE CNOCO60B peLLeHNs PasNYHbIX 3aa4 € ABHO 3afaHHOM (HM3NYECKO MOAESbIO,

3afay, nogpasyMeBaroLLMX CaMOCTOATENIbHOE CO3AaHMe (P3NYECKO MOAENN, COOTBETCTBYHOLLENA
YCNOBUAM 33/a4u;

. MOHVMaHMe (U3NYECKMX OCHOB W MPUHLMMOB AEACTBUA TEXHWYECKMX YCTPOWCTB W



TEXHONOTMYECKMX MPOLLECCOB, NX BVSHWS HA OKPY)KAtOLLLYHO CPeay:;

. OBfaZeHve MeToLamm CaMOCTOATE/IbHOrO naHnpoBaHNs
MW NpoBedeHMst (DU3NYECKMX IKCMEPUMEHTOB, aHaaM3a W WMHTepnpeTauuy MHbopMauun,
onpejeneHns LOCTOBEPHOCTU MOYYEHHOr 0 pe3y nbTara;

. CO3aHve YCMOBWIn ANA PasBUTUSA YMEHWIA MPOEKTHO-MUCCeA0BaTeNbCKOM, TBOPYECKONA
AEeATENbHOCTH.

Oco6eHHOCTb  (DOPMMPOBaHMS  COBOKYMHOCTM  3ajad M3yyeHus  U3MKK
ans CUCTEMbI cpeaHero npogeccnoHanbLHOro 06pa3oBaHms 3aK/ItoYaeTcs
B HEOOXOAMMOCTM peasim3aumm NpothecCMOHa/IbHOM HanpaB/eHHOCTY pellaemblX 3afad, y4yéta
0C06eHHOCTEN cthepbl AeATeNIbHOCTY By AYyLMX CreLmMaIncTos.

Mporpamma no (m3nMKe NPeAOCTaBAsSET BO3MOXHOCTb ANA peannsauuy pPasinyHbIX
METOAMYECKMX MOAXOA0B K OpraHvsaumMm o6y4yeHus (PM3MKe Mpu YCMOBUM COXPaHEHWS
0643aTe/IbHOI YacTu coflepXKaHus Kypca.

Mpenogasatesnb BNpaBe CaMOCTOATE/IbHO BbIOMPATb (HOPMY M3YUYeHUs MaTepuana: NeKuus,
AEMOHCTpaLMs 3KCMepMMeHTa, NpakKTMyeckas paboTa, NPakTUKYM MO PeLleHnto 3agay 1 np., a
TakXXe Mo CBOEMY YCMOTPEHMIO MPOBOANT AEMOHCTPALMOHHbIE 1 NabopaTOpHble PaboTbl C YUETOM
MMeroLLlerocs  06opyaoBaHus  (OmpefendTb  MPOAO/DKMTENIbHOCTL  N1abopaToOpHOro — Uau
MPaKTUYECKOro 3aHATWS, JOMOMHATb ero ApPYrMMU Buaamy paboT: U3yuyeHne TeopeTMuYecKoro
maTepwana, peLleHune 3agay, paboTa ¢ TEXHUYECKMM TEKCTOM, TECTUPOBaHMe 1 np.)

Mpenosasate/ib CamoOCTOATENbHO OMpeAeNnseT Moc/nefoBaTe/lbHOCTb U3YyYeHUs N 06beM
4acoB, OTBOAUMbI Ha W3y4YeHMe OTAENbHbIX TeM, BbIOMPaeT TeMaTUKy MpoecCMOHaNbHO
OPVIEHTMPOBAHHOIO COAEPXaHUS AWUCUMMNIUHLI B 3aBUCMMOCTM OT Cneuudukn  OyayLuiein

npodeccnoHanbHol AesTeNbHOCTU 00YYatOLLMXCS.



1.2.2. MnaHnpyemble pe3ynbTaTbl 0CBOEHUS 06LL,e06pa3oBaTe/IbHON AUCUMNIMHBI B cooTBeTCTBUM ¢ PITOC CI1O 1 Ha ocHoBe P OC COO

dopmupyemble obue KOMMNETeHLUMM (panee — OK) 7 npogeccMoHa/IbHble KOMMETEeHLMN
(panee - MK) ®droc Ccno B COOTHECEHUN c JIMYHOCTHbIMN, MeTa/IpeAMeTHbIMU
7 npeaMeTHbIMU pesynbTatamu 06yyeHus 6a30B0ro YPOBHS (panee - [P6)

®IOC COO npefcTaB/ieHb! B TabuLe:

Kog n HanmeHoBaHue
hopMUpyeMbIX
KOMMeTeHU I

OK 01. Bblbupatb

Crocoobbl peLLeHns

MnaHnpyeMble pe3ynbTaTbl 0CBOEHWS NPOrpaMMbl MO AUCLUMNIINHE

O6wmel

JINYHOCTHbIe pe3ynbTaTbl A0/MKHbI OTpaXKaTb B 4acTu
TPYZIOBOr0 BOCMUTAHWS:

3anay - TOTOBHOCTb K Tpyfy, OCO3HaHMEe LIEHHOCTU MacCTepcTBa,
NpoheccnoHanbHoOM TpyLOoNo6ue,;

AeaTenbHOCTM - FOTOBHOCTb K aKTUBHOW [esiTe/IbHOCTU TEXHONOMMYECKOW 1
NPUMEHNTENBHO couuansHo HanpaB/eHHOCTH, CMOCOBHOCTb
K pa3nunyHbIM VNHULMNPOBATb, nnaHMposatb " CaMOCTOSTE/NbHO
KOHTEKCTam BbIMNO/MHATb TaKy AeATEIbHOCTb;

- WHTEpeC K pa3nyHbIM cepam npothecCUOHaIbHOM
[esTeNbHOCTH,

- TOTOBHOCTb W CMOCOBGHOCTL K 06pasoBaHuIiO U
camo06pa30BaHNI0 Ha MPOTSHKEHUN BCEW XKUHN.
MeTanpegMeTHble pe3ynbTaTbl 40/HKHbI OTPaXKaTb:

OBnageHue YHMBEPCA/IbHLIMM yueGHbIMY
MO3HaBaTeNbHbIMU AENCTBUSMM:

a) 6a30Bble NIOrMYECKUE JENCTBYS:

CaMOCTOSTENIbHO ~ (DOPMY/IMPOBATh M aKTyanu3npoBaThb

npobniemy, paccmMaTpuBaTb e BCECTOPOHHE; YCTaHaB/IMBATb
CYLLECTBEHHbIA MPU3HAK WM OCHOBaHWS A1 CPaBHEHUS,
Knaccuukaumm 1 0600LleHns;  OnpefendTb  Lenu

1 O6wue pesynbTaTbl CHOPMYINPOBaHbI B COOTBETCTBUW C JSIMYHOCTHBLIMK U MeTanpeaMeTHbIMA

o6LLeo6pasoBaTe/ibHas AUCLUMNINHA.

AucumnnnHapHbie2

MP6 1. CdopmMnpoBaHHOCTb MNPEACTABMEHNA O PONK
N MecTe U3NKM U aCTPOHOMUU B COBPEMEHHOM HAay4HOM
KapTvHe Mupa, O CMCTeMoobpasytoLlert poin (QU3NKu B
pasBUTUM €CTECTBEHHbIX Hayk, TEXHUKU
M COBPEMEHHbLIX TEXHOMNOIWA, O BKade POCCUMCKMX
N 3apyOeXHbIX YYeHbIX-(DU3UKOB B pPasBUTUE HAYKW;
MOHVMaHMe (IU3NYECKO CYLLHOCTN HaboAaeMbIX ABEHMNI
MUKPOMUPA, MakpoMupa W Meramvpa; NoHUMaHue posu
aCTPOHOMWUM B MPAKTUYECKOWN [AeATeNIbHOCTW YenoBeKa U
[aNbHenLeM Hay4YHO-TEXHUYECKOM Pa3BUTUM, PONN (IN3MKN
B (hopMUpOBaHUM  Kpyrosopa U  (PyHKLMOH&IbHOM
rpamMoTHOCTM YefioBeKa AN PeLLIeHNs NPaKTUYeCKnX 3ajay;
NP6 2. C¢opMMpoBaHHOCTL YMEHWUIA  pacrno3HaBaTb
(hnsnyeckue ABeHNA (MPOLLECChI) N 0OBACHATL UX HA OCHOBE
M3YYEHHbIX 3aKOHOB: PAaBHOMEPHOE W PaBHOYCKOPEHHOe
NPAMOSIMHENHOE  [BWKEHME, CBOOOAHOE NafeHue Ten,
[BVDKEHUE MO OKPYXXHOCTU, MHEPLUS, B3aMMOLENCTBYE Ten,
KonebartesibHoe ABVXeHWe, pe30HaHC, BO/THOBOE [BMKEHNE;
Anthpy3mns, 6pOyHOBCKOE [BUXKEHME, CTPOEHME XXUAKOCTEN 1
TBEPAbIX Tef, M3MeHeHVe obObema Te/l Npu HarpeBaHUK

pesynbTatamm ®rocC COO, B (hopMMpOBaHMN KOTOPbIX Yy4yacTByeT

2 vicumnivHapHble pesy/bTaTbl CHoPMY/IMPOBaHbI 1 MPOHYMepPoBaHbl B COOTBETCTBUM C TPEBOBAHMSIMM K NPeaMETHbLIM pesynibTaTam 6a30Boro yposHsi (MP6) ®rOC COO (Mpurkas

MwuHo6pHaykn Poccum oT 17.05.2012 Ne 413 (pegakums oT 27.12.2023 r.).



[eATeNnbHOCTM, 3afaBaTb NapamMeTpbl W KPUTEPUM KX
[OCTVDKEHWS; BbISBNATH 3aKOHOMEPHOCTU M NPOTUBOPEUNS B
paccMaTpuBaembIX SABNEHUAX; BHOCUTb KOPPEKTVBbI B
[eATeNlbHOCTb, OUEHMBaTb  COOTBETCTBME  Pe3yNbTaToB
LensMm, OLEeHVBaTb PUCKW MNOCNEACTBUA  [LeATeNbHOCTY;
pa3BMBaTb  KpeaTVBHOE  MbIW/eHWE MpU  PeLleHUn
YKM3HEHHbIX NPob/em;

6) 6a30Bble UCCNe0BaTENbCKUE AENCTBUS:

- B/afeTb HaBblkaMK  Yy4ebHO-MUCCNefoBaTeNlbCKON 1
MPOEKTHOW  AeATeNbHOCTW,  HaBblKaMW  paspeLleHus
npo6nem;

BbISBMISATb ~ MPUYUHHO-CNEACTBEHHbIE  CBA3W U
aKTyanM3npoBaThb 3aa4y, BblABUraTb rMoTe3y ee peLleHus,
Haxo4uTb  apryMeHTbl A0S [OKas3aTe/lbCTBa  CBOWX
YTBEPXKAEHWIA, 3aiaBaTb NapaMeTpbl U KPUTEPUUN PELLIEHNS;
- aHa/IM3MpPoBaTb MOJyYEHHblE B XOAe PeLleHust 3agayu
pe3y/bTaTbl, KPUTUYECKU OLEeHMBaTb WX [OCTOBEPHOCTb,
MPOrHO31POBaTb N3MEHEHWE B HOBbIX YC/OBUSAX;

- YMeTb [MEepPeHOCUTb 3HaHWA B MO3HaBaTe/lbHYH0 WU
MPaKTUYECKYHO YaCTU XXMU3HELEATEIbHOCTY;

- YMeTb MHTErpuMpoBaTh 3HaHUS M3 PasHblX MPeaMETHbIX
obnacrei;

- BblgBUraTb HOBble WAew, npegniaratb OPUrNHaNbHbIE
NOAXO[b! U peLleHus;

NposiBNATL  CMOCOGHOCTb  MX  WUCMOMb30BaHUSA B
No3HaBaTe/IbHOW M COLNaNbHON NPaKTUKE;

-MpoSBNATb CMoCcoBHOCTb n rOTOBHOCTb K
CaMoCTOSATEIbHOMY MOUCKY METO/0B peLueHns
MPaKTUYeCKMUX 3afad, MPUMEHEHMIO Pa3/IMYHbIX METOLO0B
MO3HaHWS;

- CTaBuUTb W (HOPMYNNPOBATL COOCTBEHHbIE 3ajayn B
06pa30BaTe/IbHON AeATe/IbHOCTU U XXU3HEHHbIX CUTYaUmMsX;
BbISIBNATL  MPUYMHHO-CNEACTBEHHbIE  CBA3M U A1
[0Ka3aTeNnbCTBa CBOMX YTBEPXK/AEHWI, 3afaBaTb napaMeTpbl
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(oxnaxgeHuwn),  TensjioBoe  paBHOBeCWe,  UCMapeHue,
KOHZEHCauMs, NnaBneHue, KpuUCTaln3aums,  KuneHue,
B/TXKHOCTb BO3/YyXa, CBA3b CPEeAHEN KMHETUYECKON SHeprumn
TENIOBOr0  [ABWKEHUS  MONeKyn C  abConHTHOM
TemnepaTypoi, MOBbILUEHNE [aBMeHWs rasa npu  ero
HarpeBaHWK B 3aKPbITOM COCY/e, CBA3b MEX Y NnapaMeTpamu
COCTOSIHMA Trasa B M30Mpoueccax; 3nekTpusaumsa Ten,
B3aMMO/ENCTBMe 3apsfoB, HarpesaHue MPOBOAHMKA C
TOKOM, B3aMMOAENCTBME MarHuMTOB, 3/1EKTPOMarHUTHas
WHAYKUMA, OeACTBME MAarHUTHOroO nons Ha NPOBOAHWK C
TOKOM U [BWKYLUMIACA  3apsf,  3/MEeKTPOMarHUTHbIe
Koneb6aHus W BOMHbI, MPAMOMHEHOE pacrnpocTpaHeHne
CBeTa, OTPaXeHWe,  Mpe/ioOM/IeHe,  UHTepdepeHuus,
Andpakuma M nonspusauns  CBeTa, AWUCNepcus CBETa,
(hOTO3NIEKTPUYECKNIA  3PPEKT,  CBETOBOE  AaBlEHNE,
BO3HWKHOBEHWE JIMHEYaTOro CcrekTpa atoma BOAOPOAa,
eCTeCTBEeHHas 1 UCKYCCTBEHHasA pPaAnN0aKTUBHOCTb;

NP6 3. BnageHne ocHoBOMOMAratOWyM (HU3NYECKUMM
MOHATMAMW U BeNMYMHAMK,  XapaKTepu3yroLwmumMm
(hm3nyeckne npouecchbl (CBA3AHHLIMU C  MeXaHWYeCKUM
[BVDKEHVEM, B3aVMOAENCTBMEM  TeNl, MeXaHWYeCKUMU
KonebaHMsMM M BOMHaMK;  aTOMHO-MOJIEKYNAPHbIM
CTPOEHVEM  BeLLECTBa, Tenn0BbIMM npoueccamu;
ANEKTPUYECKUM W MarHWTHbIM MOSIAMM, 3/1IEKTPUYECKUM
TOKOM, 3/M1EKTPOMarHUTHbIMK KONebaHNsAMN 1 BOJTHAMU;
ONTUYECKMMMW  ABNEHUAMMN;  KBAHTOBbIMU  SIBIEHUAMW,
CTPOEHVEM aToMa M aTOMHOrO f4pa, PaavoakTUBHOCTbLIO);
BflafleH”e  OCHOBOMOMAralWmmMy  aCTPOHOMUYECKUMU
MOHATUAMM, NO3BO/IAIOLMMY XapaKTepn3oBaTb MPOLECCHI,
npoucxogawinme Ha 3Be3fax, B 3BE3AHbIX CUCTEMax, B
MeXranakTU4eckonm cpefe; [ABWKeHMe HebeCHbIX Ten,
3BOMOLMIO 3Be3[ 1 BceneHHoW,

NP6 4. BnageHne  3aKOHOMEPHOCTAMK,  3aKOHaMU



V1 KPUTEPUN PELLIEHUS aKTYaNn3npoBaThb 3adady, BblABUraTh
rUMNoTe3y ee peLleHunsl, HaxoauTb apryMeHTbI;

- aHa/IM3MpoBaTh MO/yYeHHble B XOfe PeLleHUs 3adauu
pe3ynbTaTbl, KPUTUYECKWN OLEHMBATb WX [OCTOBEPHOCT,
MPOrHO3MPOBaTb M3MEHEHVe B HOBbIX YC/OBUSX; AaBaTb
OLEHKY HOBbIM CWTyauUWsiM, OLEHMBaTb MPUOGPETEHHBIN
OMbIT;

- paspabaTbiBaTb M/aH pPeLieHNs MNpoGeMbl C YYeTOM
aHa/M3a MMeoLMXCs MaTepuabHbIX U HemaTepuasibHbIX
PECYPCOB; CTaBUTb MPOGNEMbI W 3adauu, AOMycKatoLime
a/lbTEePHATMBHbIE PeLLEHNS



n TeopusaMU (3aKOH BceMMpHoOro TtaroteHums, I, 11 wn 1l
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHWA MeXaHWYecKoM
3HEprnn, 3akoH  COXpaHeHWsa  UMNynbca,  MPUHLMN
cynepnosnuum cun, NpUHLMN paBHOMpPaBHOCTH
NHepLManbHbIX cucTem OTCYET],; MONIeKYNsApHO-
KVHETUYECKYIO TEOpUHD CTPOEHUS BELLECTBa, ra3oBble
3aKOHbI, NepBbIi 3aKOH TEPMOAVHAMUKI; 3aKOH COXPaHeHUs
3N1eKTpUYecKoro 3apsga, 3akoH KynoHa, 3akoH Owma ans
y4yacTKa Lenu, 3akoH OMa 151 NO/THOM 3NEKTPUYECKO Lienu,
3aKoH [bkoyna - JleHuUa, 3aKOH 3/1eKTPOMarHUTHOW
WHAYKLUMK,  33aKOH  COXpaHeHWsi  3Hepruu,  3aKOH
NPSIMO/IMHEMHOTO ~ pacrnpocTpaHeHUss  CBeTa,  3aKOH
OTPaXKEHUA CBeTa, 3aKOH TMpPe/ioM/IEHNss CBeTa; 3aKOH
COXPaHEHNA 3Heprun, 3aKOH CoXpaHeHUss UMMysbca, 3aKOH
COXpPaHeHNA 3M1EKTPUYECKOro 3apsafa, 3akKOH COXpaHeHus
MaccoBOrro umncna, noctynarbl bopa, 3aK0H pagMoaKTUBHOIO
pacnaga); YBEPeHHOe  WCMOMb30BaHWe  3aKOHOB U
3aKOHOMEPHOCTEN MNpU aHanmn3e (U3NYECKNX SBEHUIA W
NpOL,eCCOB;

NP6 6. BrageHve OCHOBHbIMM METO4AaMM HAy4HOro
MO3HaHWA, UCMOJb3YyeMbIMU B (I13MKE: MPOBOAUTL NPAMbIE U
KOCBEHHblE W3MepeHNs (U3NYECKUX BENINYMH, BbIGUpas
ONTUMa/IbHBIV CNOCO6 M3MEPEHNS U UCMO/b3YS U3BECTHbIE
MeTOAbl OLIEHKM MOrpeLlHOCTel M3MEPEHUIA, MPOBOAUTH
nccnefoBaHve — 3aBUCMMOCTEN  (DM3UYECKMX  BEINYMH
C UCMOMb30BaHMEM TMPAMbIX  WU3MEPEHUI, OOBACHATb
MoslyYyeHHble pe3y/nbTaTbl, UCMO/b3YSA (PU3NYECKME Teopun,
3aKOHbI 1 NOHATUA, U AenaTb BblBOAbI; COONIOAATL MpaBuia
6e3onacHoro Tpyaa
Npu NpoOBeAeHUM WCCNeAOBaHWn B pamMKax Y4yebHOro
3KCNepMeHTa 1 y4yebHo-1CCneoBaTeIbCKoM AeATeNIbHOCTH
C MCNONb30BaHMEM LMPPOBLIX N3MEPUTE/bHBIX YCTPOWCTB U
nabopaTopHOro obopyoBaHus; ChopMMPOBaAHHOCTb
npeAcTaBNeHU




OK 02. Mcnonb3oBaTb
COBPEMeHHbIE CpeACcTBa
noucka, aHanmnsa

N MHTepnpeTauuu
NH(opMaLnu

Y UH(OPMALNOHHbIE
TexHonornu

L1 BbINOHEHWSA 33434
NpogecCUOHaIbHOM
LeATeNIbHOCTH

JINYHOCTHbIE pe3ynbTaTbl A0/MKHbI OTPaXKaTb B 4acTy
LIEHHOCTW HAayYHOT O MO3HAHWS:

- ChOPMUPOBAHHOCTb MUPOBO33PEHMS, COOTBETCTBYHOLLIETO
COBPEMEHHOMY YPOBHIO PasBUTUS HayKU W OOLLECTBEHHOI
MPaKTUKW,  OCHOBAHHOTO  Ha  Auanore  KynbTyp,
CMOCOOCTBYHOLLETO  OCO3HAHMKO ~ CBOEro  MecTa B
MONUKY/bTYPHOM MUPE;

- COBEPLLIEHCTBOBAHME A3bIKOBOWA 1 UNTATENBCKOW KYNbTYpbI
KaK CpeAcTBa B3aUMOAENCTBMS MeXay N0AbMU 1 NO3HaHMA

MUpa;
MeTanpeaMeTHble  pe3ynbTaTbl  [O/MKHbI  OTPaXKaTh:
OBnafieHvie YHVBEPCa/IbHbIMM yUeGHbIMY

no3HaBaTe/lbHbIMUN AENCTBUSMN:

B) paboTa ¢ MH(opMaLmeii:

- BNageTb HaBblKaMy  NOAy4YeHUs  MHGopMauum 13

NCTOYHMKOB Pa3HbIX TUMOB, CAMOCTOSTE/NIbHO OCYLLECTBASATD

MOMCK, aHaimM3, CUcTemMaTM3auMi U MHTeprnpeTauuto

MH(OpMaL MK pasINYHbIX BUAOB 1 (DOPM NPeACTaBIEHNS;

- co3gaBaTb TEKCTbl B Pa3nMyHbIX hopMaTax C Y4yeToM

Ha3HauYeHUsa MHGopMaLUM 1 LIENEBOI ayauTopum, Bbioypas

ONTMManbHY0 (hOpMy NPeACTaBNeHUS U BU3yann3aLumu;
MCNOMb30BaTb  CPeACcTBA  MHMOPMALMOHHBIX U
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0 MeTofax Nnony4YeHns Hay4YHbIX aCTPOHOMUYECKNX 3HAHWIA;
NP6 7. ChopMMpPOBaHHOCTb YMEHUS pellaTb pacyeTHble
3af]auu C ABHO 3afjaHHOW (PU3NYECKOW MOENbHO, UCMOb3YS
(hn3mnyeckme 3aKOHbI
M NPUHLMNbI; HA OCHOBE aHa/In3a yCNoBuA 3aa4u Bblonpatb
(hM3MYECKYHO MOZe/b, BblAENATL (PU3NYECKME BE/IMUNHBI U
(hopMynbl, HeobXoAuMble [/18 ee peLleHWns, MPOBOAUTL
pacyeTbl N OLEHMBATL PeasibHOCTb MOSlYYEHHOro 3HaYeHUs
(hM3MYECKOM BE/IMYMHBI; pellaTb KayeCTBEHHble 3aJauu,
BbICTpaMBas J/IOTMYECKN HermpOTUBOPEUMBYHO  LLEMOYKY

PacCy>XAeHW C Onopol Ha  W3Yy4YeHHble  3aKOHbl,
3aKOHOMEPHOCTU 1 (PU3NYECKMe ABMIEHNS
MP6 5. YMeHue yuuTbiBaTb rpaHULLbl  NPUMEHEHUA

M3YYeHHbIX (U3NYECKUX MOLeNei: MaTepuasibHas TOYKa,
NHepumManbHas cucTemMa OTCYeTa, MAeasbHbIA ras; Mogenu
CTPOEHMSA rasoB, XXWUAKOCTEA W TBEpPAbIX Tes, TOYEYHbIN
ANEKTPUYECKMIA 3apag, saepHas Mogenb aToma, HYKIOHHas
mogenb aTOMHOr0 aapa
NpY peLLeHnn Gr3nYecKmx 3atay;

MP6 9. CcopMMpoBaHHOCTb COGCTBEHHOW MO3ULMK MO
OTHOLLUEHUIO K (hM3MYECKON MH(OPMaLWK, MoJTly4aemMoin 13
pasHbIX WCTOYHMKOB, YMEHUI/ WCMONb30BaTh LM(POBbIE

TEXHOMOrnK ans MOUCKa, CTPYKTYPVPOBAHNS,
VHTEpNpeTaUMn W NpPeAcTaBleHns YuebHOW W Hay4HO-
MonynspHoii VHhopMaL; pasBUTUE YMEHMUIA

KPUTMYECKOT0 aHanM3a nosyyaemoii uHhopmaLm



OK 03. lNnaHunpoBaTb
1 peasin30BbIBaTb
CO6CTBEHHOE

Npo (eccmoHaIbHoe

1 JINYHOCTHOE
pasBuUTKe,
npeanpuUHUMaTeIbCKn
10 AeATENbHOCTb

B NpogecCMOHasIbHOM
cthepe, UCMONL30BATH
3HaHWS MO NPaBoBOM
¥ (PMHAHCOBOIA
rpamoTHOCTK

B Pa3INYHbIX

XM3HEHHbIX CUTYaUnAaX

KOMMYHVKALNOHHbIX TEXHONOMUIA B peLleHnm
KOTHWUTMBHbIX, KOMMYHWKATUBHbIX W OpPraHv3aLMoHHbIX
3afiay ¢ cobnoaeHeM TpeboBaHW 3PrOHOMUKU, TEXHUKU
6e30MacHOCTU, TUTr1eHbI, PecypcochepeXxeHms, nNpaBoBbIX U
3TUYECKMX HOPM, HOPM MHOPMALMOHHOW 6e30nacHoOCTY;
BMafeTb  HaBblKaMu  pacrnosHaBaHUs W 3alUThl
MH(opMaLmnm, MHHOPMaLMOHHON 6e30MacHOCTH IMYHOCTY
JIM4HOCTHbIE pe3ynbTaTbl [OMKHbI OTpaXaTb B 4acTu
[YXOBHO-HPaBCTBEHHOI O BOCMUTAHUS:
- CMOCOGHOCTb OLUEHMBATb CUTYaUM0 U NPUHUMATb

OCO3HaHHbIE PELUEHUS, OPUEHTUPYSACb Ha MOpasibHO-
HPaBCTBEHHbIE HOPMbl
N LEHHOCTW;
-0CO3HaHWe fIMYHOTO BKNaf4 B MOCTPOEHME YCTONYMBOrO
byayLiero;
MeTanpegMeTHble  pe3ynbTaTbl  AO/MKHbI  OTpaXkKarTb:
OBnageHne YHMBEPCa/bHbIMM PEryNSTUBHbLIMM
AEACTBUAMMU:
a) camoopraHm3aums:

CaMOCTOSATENIbHO ~ OCYLLUECTBNSATb  MO3HaBaTeNbHYHO
[eATeNbHOCTb,  BbISIBNATbL ~ MPOGMEMbI,  CTaBUTb U

(hopMynmpoBaTb COBGCTBEHHbIE 3afayn B 06pa3oBaTe/ibHOA
[EATENbHOCTU N XKU3HEHHBIX CUTYaLMAX;

- CaMOCTOATENbHO COCTaBMsATb NaH peLleHns NpobaemMbl C
y4yeToM MMetoLLMXCA pecypcos, COOCTBEHHbIX
BO3MOXHOCTE

1 NPeANOYTEHNIA;

- 1aBaTb OLeHKY HOBbIM CUTYyaLusM,;

CMoco6CTBOBaTL (HOPMMPOBAHUIO W MPOSIBNIEHNIO LLIMPOKOIA
3pYAMUMM B pasHbIX 061acTAX 3HaHWA, MNOCTOSIHHO
MOBbILLIATL CBOI 06pa30BaTe/bHbINA N KyNbTYPHbIA YPOBEHD;
0) CaMOKOHTPOb:

MCNOMb30BaTb NPUEMbl pethIeKCMN ANS OLEHKN CUTYyauuu,
Bbl6Opa BEPHOI 0 peLLeHNs:;
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NP6 9. CdopmmpoBaHHOe” COOGCTBEHHOW NO3ULMK MO
OTHOLLEHUIO K (PU3NYECKON MH(opMaLMK, NnosyvaeMomn w3
pasHbIX WCTOYHMKOB, YMEHWIA MCNOMb30BaTh LMQPOBbLIE

TEXHOMOrNK Ans MoWCKa, CTPYKTYPUPOBaHMS,
VHTEpNpeTaUMy M NpeAcTaBNeHUs YuyeGHOl K HaydHo-
nonynspHoi VH(hopMaLINK; pasBuTUE yMeHMUiA

KPUTUYECKOrO aHann3a noyyaemMoii MHhopMaLmy



OK 04. 3hdhekTBHO
B3a/MOAEeNCTBOBATb
1 paboTaTtb

B KO/INIEKTUBE Y
KomaHze

- YMETb OLEHMBaTb PUCKM W CBOEBPEMEHHO MPUHMMATb

peLleHns

MO UX CHWXKEHUIO

JInyHOCTHbIE pe3ynbTaTbl AO/MKHbI OTPaXaTb B YacTu

LIEHHOCTM HaY4YHOro No3HaHWS:

-0BNajeBaHne  HaBblkamu

MPOEKTHOM

N COLNaNbHOW [eATENbHOCTH,

MeTanpegMeTHble  pe3y/ibTaTbl

OsnageHue YHUBEPCA/TbHbIMM

LeACTBUAMN:

0) COBMeCTHas [eATeNbHOCTb:

- NOHMMAaTb 1 MCMO/b30BaThb NPENMYLLLECTBA KOMaHAHO

N MHOMBUAYAIbHON PaboThl;

- BblOMpaTb TEMATUKY U METOAbl COBMECTHbIX AEWCTBUIA C

YUYeTOM 00LLMX NHTEPECOB M BO3MOXKHOCTEM KaXKAO0ro YseHa

KONMNEKTMBA;
NpYHUMaTb

OpraHn30BbIBaThb

M  KOOPAMHMPOBaTb [EACTBMS MO €e  [JOCTUDKEHWIO:

COCTaBNATb MNaH AENCTBWIA, pacnpeaensTs Poan C y4eTom

MHEHMWI y4YaCTHUKOB, 06CYXaaTb pe3y/bTaTbl COBMECTHOIA

paboThl;

-OLIeHMBaTb KayeCTBO CBOEro BKMafa M KaXAoro y4acTHMKa

KOMaHAbl B 00WMWA pe3ynbTaT Mo  paspaboTaHHbIM

KpUTEpUAM;

-npegnaratb HOBblE MPOEKTbI, OLEHMBATb UAEN C MO3NLMUN

HOBW3HbI, OPUTMHAILHOCTW, MPaKTUYECKON 3HAYMMOCTW;

KOOpAMHMPOBaTb

1 BbINO/MHATL Pab0TY B YCNOBUAX PealbHOr0, BUPTYa/lbHOMO

1 KOMOMHMPOBAHHOTO B3aVIMOLENCTBUS;

-OCYLLECTBNATL MO3UTVMBHOE CTpaTernyeckoe noBeaeHne

B pasIMYHbIX CUTyauusx, NposBASTb TBOPYECTBO W

BOOGpaXKeHWe, 6bITb MHALMATVBHBIM.

y4e6HO-MCCNea0BaTeIbCKON,

OOJDKHbI  OTpaKaTh:
KOMMYHUKaTUBHbIMA

uenn COBMECTHOW [EeATENbHOCTH,
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NP6 10. OsnageHve yMeHVWAMKW paboTaTb B rpymnmne
C  BbIMOMHEHWEM  Pa3/IMYHbIX  COLMAIbHLIX  PONen,
nnaHMpoBathb paboTy rpynmbl, pauvoHasbHO pacrpesensaTb
[eATeNbHOCTb B HECTaH4APTHLIX CUTyauusx, afeKBaTHO
OLeHMBaTb BKMaf KaXoro W3 Y4YaCTHWKOB T[pynnbl B
peLLeHne paccMaTprBaemMoi Npo6eMsl



OK 05. OcyLLecTBnATL
YCTHYIO M MUCbMEHHYO
KOMMYHWKaLMHO

Ha rocyapCcTBeHHOM
A3blKe Poccuinckon
defepayn ¢ y4eTom
0COGEHHOCTEN
coumansHoro

N KyNbTYPHOIO
KOHTEKCTa

OK 07. CopeiictBoBaTb
COXPaHEHMIO
OKpPY>KatoLLei cpeabl,
PECYPCOCOepeXKeHNIO,
NPUMEHSTb 3HaHUA
06 n3veHeHUn
KnnmMata, NpUHUMNGI
6epexxnnBoro
MPOVN3BOLCTBA,
apeKTBHO
[leiAicTBOBaTb

B Upe3BblYaiHbIX

OsnageHve
[EACTBMAMM:
I) NpUHATHE Cebs 1 ApYrux Noaein:

- MPUHMMATb MOTMBbI U apryMeHTbl APYrux ogei npu
aHa/M3e pe3y/bTaToB AeATe/lbHOCTU

JINYHOCTHbIe pe3ynbTaTbl AO/MKHbI OTPaXaTb B 4acTu
3CTETUYECKOr0 BOCMUTAHWUSA:

- 3CTeTMYeCKOe OTHOLLUEHWE K MWUPY, BK/KOYasA 3CTETUKY
ObITa, HAYYHOr0 N TEXHNYECKOro TBOPYECTBA, CropTa, Tpyaa
1 06LLECTBEHHBIX OTHOLLIEHWIA;

B 06/1aCTV NaTPUOTMYECKOTO BOCMUTAHUSA NPOABNATD:
-LIEHHOCTHOE OTHOLLEHWE K roCyAapCTBEHHbIM CUMBO/IAM,
NCTOPUYECKOMY W MPUPOAHOMY HAaCNeAmto, NaMATHUKAM,
Tpaguumam HapogoB Poccun, pocTuMxXeHuam Poccun B
HayKe, UCKYCCTBe, CNopTe, TEXHONOMNAX N TPYLE;

YHUBEPCa/IbHbIMA perynatnBHbIMn

MeTanpegMeTHble  pe3ynbTaTbl  [JO/MKHbl  OTpaXaTb:
OBnageHue YHUBEPCA/IbHbIMM KOMMYHUKaTUBHbLIMU
[eCTBUSMU:
a) obLLeHwe:

- OCYLLECTBNISATb KOMMYHMKaLMKN BO BCeX cthepax XU3HU;
- pa3BepHyTO WM NOMMYHO W3naraTb CBOK TOYKY 3pEeHUs
C MCMO/b30BaHNEM A3bIKOBbIX CPEACTB
JInyHOCTHbIE pe3ynbTaTbl [0/KHbI OTpaXaTb B 4acTu
3KO0/I0rMYECKOro BOCNUTaHMS:

COPMMPOBAHHOCTL  3KOJIOTUYECKON  KY/bTYpbl,
NMoHMMaHme BNNAHMA CoOLMaIbHO-3KOHOMUYECKIUX
MPOLLECCOB Ha COCTOsIHME MPUPOAHOI N COLMabHOM cpedbl,

OCO3HaHWe  rnobasbHOr0  XapakTtepa  3KOM0rMYecKmx
npoonewm;
NnaHMpoBaHME W  OCYLLUECTBNEHWE  [ENCTBUIA B

OKPY>KatoLLEeRn cpefie Ha OCHOBE 3HaHWSA Liefieil yCTOMYMBOro
pas3BUTUA YeIOBEYECTBa;

aKTUBHOE  HENpuUsATUE [OENCTBUN,
OKpYy>KatoLLiein cpege

MPUHOCALLMX  Bpeq
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NP6 1. CdopMMpoBaHHOCTb MNPeACTaBNEHUA O PoOn
N MecTe (DM3MKN MU aCTPOHOMWUM B COBPEMEHHON Hay4HOM
KapTvHe Mupa, O CUCTEMOOOpasytoLlen poin (U3MKKU B
passuTUU eCTECTBEHHbIX HaykK, TEXHUKM
M COBPEMEHHBbIX TEXHOMOMMA, O BKIa4e POCCUINCKNX
N 3apy6eXXHbIX Y4YeHbIX-(PM3MKOB B PA3BUTME HAYKU;
MOHUMaHWe (PU3NYECKON CYLLIHOCTU HabNOAaeMbIX AB/IEHNI
MUKpOMUMPa, MakpoMmupa M Meramupa; MOHUMaHWe ponn
aCTPOHOMUW B MPaKTUYECKOWN [eATeNbHOCTU YenoBeka U
Ja/bHelLLIeM HayYHO-TEXHNYECKOM PasBUTUM, PON (IU3NKK
B (hopmupoBaHMM  Kpyro3opa U  (PYHKLMOHAbHOWA
rPaMOTHOCTM YenoBekKa A1 PeLLEHNs NPaKTUYeCcKmX 3aaau

NP6 8  CKhopMMPOBAHHOCTb  YMEHUS  MPUMEHSTb
NOMYYeHHble 3HaHMS NS 0ObACHEHNS YCNOBUIA MPOTEKAHUS
(hM3nYeCKnX SBNEHUN B npupogae
7 ans NPUHATUA NPaKTUYEeCKNX peLLeHNIA

B MOBCEHEBHOM >XU3HW A/ 0becneyeHms 6e30MacHOCTM
Mpn 06paLLeHnm ¢ 6bITOBLIMM NPUGOPamMM N TEXHUYECKMM
YCTPOIACTBaMM, COXPaHEHMS 340POBbSA 1 COBMOAEHNS HOPM
3KOMOrMYecKoro MOBEAEHNS B OKPY)KatOLLein  cpege;
MOHMMaHWe HeobXOAUMOCTU  MPUMEHEHWNS  [OCTVKEHWIA
(hn3nKn 7 TEXHO/I0MU
AN pauyoHanbHOro NpMpoAonoib30BaHNs



CUTYyaLmsaX



2. CTpyKTypa 1 cogep>xaHune obLeobpasoBaTelbHON AUCUMMNIINHDI

2.1. O6beM AUCUUNNHBI U BUAbI y4e6HOM paboThl

Bug yyebHon paboTbl

O6beM 06pasoBaTe/IbHOM NPorpaMmmbl ANCUUNINHDI
OCHOBHOE cofepyKaHme

B T.4.

TEOPETNYECKOE 06yl-IeH ne

NpaKTUYeCKme /KOHTPO/bHbIE PaboTbl/NabopaTopHbIe

MpodeccmoHanbHO OPUEHTMPOBAHHOE COfiepKaHMe (CofiepXKaHme
NPUKNAAHOTO MOAYNS)

TeopeTnyeckoe O6yl-IeH mne
NPaKTU4eCKNeE 3aHATUA

KoHcynbTaumm

MpomexxyTouHas aTTecTaums (3KameH)

14

O6bem B
yacax
144

126

100
26

12



2.2. TeMaTM4eCKMIA NNaH 1 cogepXkaHne AUCUNNINHbI «PU3nKax»

HanmeHoBaHMe CopepxkaHue y4ebHoro matepuana (0CHOBHOE M NPOJeCcCUOHaNIbHO OPUEHTUPOBAHHOE), O6bem DopmMmupyemMble
pasfenos 1 Tem nabopaTopHble U NPaKTUYECKME 3aHATUSA, NPUKIaAHON MOy b (MPY HaNnummn) yacos
KOMMNeTeHUUn
1 2 3 4

Pasgen 1. ®usmKa 1 MeTofbl HAQy4HOro NMo3HaHWs 2
Tema 1.1 Cofiep>kaHve y4ebHOro matepuana 2 OK 03
BeeaeHue dun3nka - HayKa 0 npupoae. HayyHble MeTOAbl NO3HAHWA OKPYXXatoLLero Mvmpa. Posib aKkcnepmMmMeHTa 1 OK 05

Teopun B MpoLecce MNO3HaHUA MPUPOAbl. DKCMEPUMEHT B (hu3nke. MogenmpoBaHue (HU3nNYeckmx
(1-2) SBMEHNIA U NpoLEeccoB. Hay4Hble runotesbl. Pusnyeckme 3akoHbl U Teopun. IpaHnLbl NPUMEHUMOCTH

(h3MYeCKMX 3aKOHOB. MPUHLMN COOTBETCTBUSA. POJb M MECTO (IU3MKM B (DOPMUPOBAHNM COBPEMEHHOM
HaYYHOW KapTVHbI MUPa, B NPaKTUYECKOW [eATeNIbHOCTM NM0AeN

Pasgen 2. MexaHnka 32 OKOlI

Tema 2.1 Copep>aHue yyebHOro matepmasnia 8 OK 02

KuHematyika MexaH14eckoe [aBuKeHMe. OTHOCMTENILHOCTb MEeXaHWM4YecKoro [ABWXeHus.. Cuctema OoTcueTa. OK 04
TpaekTopus. MepemelleHMe, CKOPOCTb (CPeaHss CKOpPOCTb, MIHOBEHHasi CKOPOCTb) U YCKOPeHWe OK 05

(3-4),(5-6),(7- MaTepuanbHOM TOUKM, WX MPOEKLMM Ha OCK CUCTEMbl KoopauHaT. CnoXKeHue mnepeMeLLeHnii 1

8),(9-10) CMOKeHME CKOpOCTeid. PaBHOMEPHOE M paBHOYCKOPEHHOe MpsMONMHeliHOe ABIKeHMe. [ paduky OK 07

3aBMCMMOCTM KOOPAMHAT, CKOPOCTU, YCKOPEHWs, NyTW W MNepeMelleHust MaTepuasibHOM TOYKU OT
BpemeHW. CBOGOAHOe nafieHVe. YCKopeHue CBOGOAHOrO nageHus. KpuBOIWHENHOE [ABMXKEHME.
[BVKeHNe maTepua/ibHOM TOYKM MO OKPY)XXHOCTM C MOCTOSAAHHOM MO MOAY/HO CKOPOCTbIO. YT/0Bas
CKOpOCTb, JIMHENHasA CKOpoCcTb. MMepuoj 1 yactoTa obpalleHus. LIeHTpoCTpeMuTeIbHOe YCKOpPeHMe.
TexHn4YecKune yCTpoMCTBa U NPaKTUYECKOEe MPUMEHEHWE: CMMLOMETP, ABUXKEHNE CHAPSAAO0B, LenHble U
peMEHHbIe nepeaayu

MpakKTnyeckue 3aHATUA OKO01,0K05,
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(11-12)
Tema 2.2
JnHamnka

(13-14),(15-
16),(17-18)

(19-20)

Tema 2.3

3aKOHbI
COXpaHeHus B
MEeXaHuKe

(21-22),(23-24),
(25-26),(27-28)

3MepeHme MrHOBEHHOI CKOPOCTU. VccneioBaHye COOTHOLLEHNS MeXaY NyTSMK, MPORAEeHHBIMI TENOM
3a NOCNe0BaTE/bHbIE PaBHbIE MPOMEXYTKN BPEMEHMN MPU PABHOYCKOPEHHOM [BVXKEHWUU C HaYasbHOVA
CKOPOCTbIO, PABHOM HYMt0. V13yueHuie ABVKEHNS TeNa, 6POLLEHHON0 FOPU30HTaIbHO

CopepykaHue y4eGHOro mMatepuana

MpuHUMN oTHOCUTeNbHOCTM [anunes. MepBblii 3aKOH HbtoTOHA. HepumasibHble CUCTEMbI OTCYETA.
Macca Tena. Cvna. MpuHumMn cynepnosuumm cusi. BTopoi 3akoH HbloTOHA A1 MaTepuasibHOM TOUKN B
nHepumanbHoi cucteme otcueta (MICO). TpeTuil 3aKOH HbOTOHA ANS MaTepUuasibHbIX TOYEK. 3aKOoH
BCEMUPHOro TAroteHns. Cuna TaxecTu. [Nepsas KocMmUyeckas CKopocTb. Cuna ynpyroctu. 3akoH Myka.
Bec Tena. TpeHuve. Buabl TpeHus (NOKOS, CKOMbXeHUS, kadeHuns). Cuna TpeHus. Cyxoe TpeHue. Cuna
TPEHUA CKOMILKEHUS M cuna TpeHus nokos. KoagguuueHT TpeHusa. Cuna COMPOTUBAEHUSA Mpy
[BWKEHUN Tena B XWUAKOCTU unm rase. ocTynatesibHOe W BpawlaTesibHOe [ABVKeHWe abCcostoTHO
TBEpAoro tena. MOMEHT Cu/ibl OTHOCUTE/IbHO OCU BpalleHusa. [11e4o cunibl. YCNnoBusi paBHOBECUA
TBepgoro Tena B MICO. TexHWYecKMe YCTPOWMCTBA WM MPaKTUYECKOe MPUMEHEHNE: MOALUMIHUKW,
[IBUXXEHWE UCKYCCTBEHHbIX CMYTHUKOB

[NpaKTnyeckme 3aHATUA

3yueHme ABMKEHMS BGpyCKa Mo HAKMOHHOM NAIOCKOCTU NOA AeACTBMEM HECKOMbKMX cun. VccnenoBaHie
3aBUCMMOCTM CUM YNPYFOCTM, BO3HUKAKOLLIMX B A€OPMUPOBAHHOM NPYXMHE M PE3MHOBOM 06pasLie oT
BENMUMHBI UX AethopMaLny

CofiepkaHuie y4e6HOro matepuana

MexaHnyeckasd pabota U MOLHOCTb. KuHeTuueckas 3sHeprus. [MoTeHuMasbHas 3Heprus. 3akoH
COXpaHeHUs MeXaHUYeCKoW aHeprumn. PaboTa CUsibl THKECTU U CUJIbl YNPYTrocTu. MNprUMeHeHNe 3aKOHOB
coxXpaHeHus1. Micnonb3oBaHWe 3aKOHOB MeXaHUKW A/19 OOBACHEHUA [ABVMXKEHMS HEOECHbIX Ten n ans
Pa3BUTMA KOCMUYECKMX UCCNe0BaHNI, rpaHuLbl NPUMEHUMOCTIN KNacCUYECKOW MeXaHUKW. VIMny ibe
maTepuasibHON ToUKK (Tena), CUCTeMbl MaTePUasIbHbIX TOYEK. IMMYbC CUMbI U M3MEHEHWE UMY IbCa
Tena. 3aKOH coxpaHeHust umnynbca B MCO. PeakTuBHOE [BMXeHMe. PaboTa cunbl. MOLLHOCTb CUfbl.
KnHeTuueckas 3Heprus martepuanbHO TOUKW. Teopema 06 W3MEHEHUU KUHETUYECKON 3HEepruu.
MoTeHyManbHas aHeprusi. [oTeHUManbHas 3Heprus  ynpyro  AeqOopMMpPOBaHHOW  MPY>KUHLI.
MoTeHUManbHas 3Heprus Tena B6/M3M NoBepXHOCTU 3eMn. MoTeHUMabHble Y HENOTeHUMaIbHbIE
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0k01,0k05,



(29-30)

(31-32)

(33-34)

cunbl. CBS3b PaboThbl HEMOTEHLIMAbHBIX CUM C UBMEHEHWEM MEXAHWYECKOW SHEPrUWN CUCTEMbI TeN.
3aKOH COXPaHEHUst MeXaHWUYECKOI SHeprn. YNpyrue v Heynpyrie CTONKHOBEHUS

MpocheccrmoHaibHO OPUEHTPOBAHHOE CoflepXKaHue (CoaepyKaHve NPUKNAAHOro Mofyss)

MpakTnyeckre paboTbl:

TexHun4yeckune yCTpOﬁCTBa N MPakKTU4ECKOEe NpUMEHEHWE. BOAOMET, KOMep, I'Ipy)KI/IHHbII\/'I MNUCTONET,
ABV>KEeHNE NCKYCCTBEHHbLIX CMYTHUKOB U PaKeT.

Vicnonb3oBaHMe 3aKOHOB MEXaHUKU Ans 00bACHEHNA OBVXXEHUA HeGeCHbIX Ten u ona pasBuUTUA
KOCMUYECKUNX I/ICCI'IE,CI,OBaHI/II‘/JI, rpaHnubl  NPUMEHUMOCTU KNacCUYECKON MEeXaHUKW. NmnTaumnsa
HEBECOMOCTH

KoHTposbHasa paboTa 1 cemecTp

Pasgen 3. MonekynapHasa msnka n TepMmognHamMmmKa

Tema 3.1

OcHoBbI
MO/IEKYNSPHO-
KWHETUYECKOW
Teopuu

(1-2),(3-4),(5-
6),(7-8)

(9-10)

Tema 3.2

CopepykaHue y4eGHOro MaTepuana

OCHOBHble  TMOMOXEHUS  MOJIEKY/IAPHO-KMHETUYECKOW Teopun U KX  ONbITHOE 0BOCHOBaHMeE.
BpoyHoBCKOe [fBWKeHve. Antdysns. Xapaktep ABUKEHUA U B3aVMOLENCTBMS YacTWL, BeLLECTBa.
Mogenu CTpoeHNs ra3oB, XWUAKOCTeN U TBEPAbIX Te N 06bACHEHVE CBOMCTB BELLECTBA HA OCHOBE 3TUX
mogenein. Macca n pasmepbl monekyn. Konuuectso BellecTsa. [ocTosHHas ABoragpo. Tennosoe
paBHOBecue. Temnepatypa 1 ee nsmepeHue. LLikana temnepatyp Lienbcua. Mogenb naeanbHOro rasa.
OCHOBHOE YypaBHeHWe MOJIEKY/IAPHO-KMHETUYECKON Teopun  unAeanbHOro rasa. AOCOM0THas
TemnepaTypa Kak mMepa CpefHeil KMHeTUYeCKOW SHepruy TensoBoro ABWKeHWUs vactuy, rasa. Llkana
Temnepatyp KenbBuHa. Ma30Bble 3aKOHbl. YpaBHeHMe MeHgeneeBa-KnaneinpoHa. 3akoH [anbToHa.
3onpouecchl B nfeansHOM rase ¢ NOCTOAHHBIM KOMMYeCTBOM BeLLEeCTBa. [panyeckoe npeacTasneHune
130MPOLLECCOB: M30TePMa, M30X0pa, M306apa. TeXHNYECKNe YCTPOMCTBA U NPaKTUYECKOe NMPUMEHEHME:
TepmoMeTp, 6apomeTp

JlabopaTopHble 3aHATUSA

JabopartopHas paboTa: «/13yyeHne 04HOro 13 N30MpoLLeccoB»

CopepykaHue yyeGHOro mateprana
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OcHoBblI
TEPMOANHAMUKM

(11-12),(13-
14),(15-16),(17-
18)

(19-20)
Tema 3.3

ArperatHble
COCTOAHUA
BeLLleCTBa 1
(hasoBble
nepexoApl

(21-22), (23-24)
(25-26)
(27-28)

(29-30)

BHyTpeHHAs aHeprusa. Pabota u Tennonepegadva. KonmyecTBO TensnoTbl. YpaBHeHWe Terns0BOro
GanaHca. MNepBoeHayano TepMoaMHaMUKWU. AanabaTHbIn npouecc. BTopoe Havano TepmMoAvUHAMUKM.
Tennosble gsuratenun. KrA tennosoro gsuratend. OxpaHa npupogbl. TepMoguHaMnyeckas cMcTema.
BHYTpeHHAs aHeprus TepMoLMHaMUYECKON CUCTEMbI U CNOCOOBI ee N3MeHeHWs. KonmyecTBo TensioThl
n paboTa. BHYTpeHHAs 3Heprus OAHOATOMHOrO WAea/lbHOro rasa. Bwuabl Tennonepesauw:
TENI0NPOBOAHOCTb, KOHBEKLNA, U3NTyUYeHWe. Y aenbHasa TENN0eMKOCTb BelllecTBa. KonmyecTso TensoThl
npu Tennonepegave. [oHATME 06 agmMabaTtHOM npouecce. [lepBbli 3aKOH  TEPMOAUHAMUKN.
MprMeHeHVe NepBOro 3aKoHa TepMOAMHaAMUKIM K 3onpoveccam. I"pathnuyeckas nHTepnpetaumns paboTbl
rasa. Bropoin 3akoH TepMoguMHaMuKu. HeobpaTMOCTb MpoLeccoB B npupoge. Tennosble MalluvHbI.
MpyHUMNbI  JeNCTBMS  TENNOBbIX MalnH. [peobpa3oBaHus 3HEPrUyM B TEMOBbIX  MaluMHax.
KoaththmumeHT Nosie3Horo AencTsunsa TenaoBor MawvHbl. Linkn KapHo 1 ero KoamuumeHT NonesHoro
[enCTBMA. DKOMOrnyeckme npobnemMbl TENOIHEPTeTUKN. TeXHUYeCK/e YCTPOCTBA U MPaKTUYeCcKoe
NPUMeHeHWe: ABuraTteNb BHYTPEHHEro cropaHms, 6bITOBOM X0NOANIbHUK, KOHAULMOHEp
JlabopaTopHble 3aHATUSA

NabopatopHas paboTa:. «/3mepeHne yaenbHON TeNI0eMKOCTM»

CofiepykaHuie y4e6GHOro mateprana

Mapoo6pa3oBaHne 1 KOHAEHcauus. VicnapeHue 1 KuneHue. AGCOMKOTHAsA U OTHOCUTENIbHAs BNXXHOCTb
BO3fyxa. HacbllleHHbIi nap. YpaenbHas Tennota Mapoo6pa3oBaHWs. 3aBUCMMOCTb TeMMepaTypbl
KUMeHns oT fgaBneHus. Teepgoe Teno. Kpuctannuueckue n amopdHble Tena. AHWU30TPONUS CBOCTB
KpUCTannoB. >Xugkue Kpuctannbl. CoBpeMeHHble MaTepuanbl. [naBneHne W KpuUCTanamsaLus.
Y nenbHas TennoTa nnaeneHns. CybnmMaums. Y paBHeHve TENIOBOro 6anaHca

MpodeccroHanbHO OPUEHTMPOBAHHOE CoAepyKaHMe (CodepXKaHne NPUKIAAHOro Moaysist)

MpakTuueckas paboTa: TeXHUYECKMe YCTPOICTBA U NPAKTUUYECKOE MPUMEHEHVE: TEPMOMETP,
6apomeTp. OnpefeneHre Macchl BO3fyXa B KOMHaTe Ha OCHOBE M3MepeHUiAi 06bema KOMHaTB!,
[aBNEHVS 1 TeMnepaTypbl BO3ayXa B Heil.

JlabopaTopHbIe 3aHATUS

Na6opaTopHas paboTa: « OnpeaenieHre BNaXXHOCTW BO3AyXax»
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Pasgen 4. SnekTpognHammka

Tema 4.1
JNeKTpocTaTmKa

(31-32),(33-
34),(35-36),(3Y-
38)

(39-40)
Tema 4.2

[MOCTOSHHBIN
3NEKTPUYECKII
rok. Toku B
pasNYHbIX
cpepax

(41-42),(43-
44),(45-46),(47-
48)

(49-50)

CofiepykaHuie y4e6GHOro martepmana

AnekTpuzauma Ten. IONeKTpUYeckuid 3apsd. [Ba BuAa 3MeKTpUYecKUX 3apsagoB. poBOAHMKM,
OM3NEKTPUKMA U NONYNPOBOAHMKMN. 3aKOH COXpaHeHUs 3/1eKTPUYECKoro 3apsga. BsavmopelicTere
3apsafoB. 3akoH KynoHa. ToueuHbld aNeKTPUYecKnid 3apsad. OnekTpuyeckoe nose. Hanps>keHHOCTb
aNeKTpryeckoro noss. MpuHUMN cynepno3vuum 3NeKTpUYecknX Moner. JIMHUM HanpshKeHHOCTU
3NeKTpMYeckoro nossi. Pabota cun anekTpocTatuyeckoro nons. MoteHyman. PasHOCTb NOTEHLMASIOB.
[MpOBOAHNKN U [OMINEKTPUKM B 3NEKTPOCTaTUYecKoM mone. [uanekTpuyeckasd MNPOHMLAEMOCTb.
SNeKTpoeMKoCTb. KoHAeHcaTop. OMeKTPOeMKOCTb MJIOCKOro KOHAEHcaTopa. JHeprus 3aps>KeHHoro
KOH/ieHcaTopa

lNpaKTnyeckme 3aHATUSA

MpakTnyeckre paboTbl: M3mepeHne 31eKTPOEMKOCTM KOHLEHcaTopa.

CopepykaHue y4e6HOro MaTepmana

DNEKTPUYECKUIA TOK. YCNOBMS CYLLECTBOBAHWSA 3/IEKTPUYECKOrO TOKa. VICTOUHMKM Toka. Cuna ToKa.
MOCTOAHHBIA TOK. HanpsbkeHve. 3akoH Oma An1d ydacTka Lenun. ONeKTPUYEcKoe COrMpOoTMBIIEHME.
Y[OenoHoe COnpoTMB/EHMe BelllecTBa. [locnegoBatenibHOe, MnapasiefisHoe, CMeLLlaHHOe COefMHEHMe
MPOBOAHNKOB. PaboTa 3/1eKTPMYECKOro ToKa. 3akoH Koy nsa-JleHua. MOLLHOCTb 3M1EKTPUYECKOr0 TOKa.
ANeKTPOABMKYLLAs cuia U BHYTPEHHEe COMpPOTMB/IEHME UCTOYHMKA TOKa. 3akoH Oma Ans MosHoi
(3aMKHyTOW) 3nekTpuyeckor uenn. KopoTkoe 3aMblkaHue. DMeKTPOHHas MPOBOAMMOCTb TBEPAbIX
MeTa/NIoB.  3aBUCUMOCTb  COMPOTUB/IEHUA MeTa/lIoB  OT  Temnepatypbl. CBepXnpoBOAVMMOCTb.
ANeKTPUYeCKnin TOK B Bakyyme. CBOICTBA 3/1IEKTPOHHbIX MYYKOB. MonynpoBofHNKN. Co6CTBEHHAS U
npyMecHas NPOBOAMMOCTb NOMYNPOBOAHMKOB. CBOWMCTBa p-n-nepexoga. [onynpoBOgHMKOBbIE
npuobopbl. JNEKTPUYECKMIA TOK B pacTBOpax M pacniaBax 3MeKTPOAUTOB. INEKTPONUTUYECKas
auccoumaums. INeKTponun3. DNeKTPUYECKniA TOK B razax. CamoCTOSATeNIbHbIA U HECAMOCTOSTE bHbIN
pa3psag. MonHus. Nnasva

MpakTnyeckme 3aHATUA

MpakTuyeckas paboTa: TeXHUYECKMEe YCTPOICTBA U NPAKTUYECKOE NPUMEHEHME: aMNepMeTp,
BO/IbTMETP, PEOCTAT, UCTOUHUKM TOKa,

JlabopartopHble 3aHATUA
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(51-52)

Tema 4.3

MarHutHoe
none.
DNeKTpoMarHuT
Has HAYKLUNSA.

(53-54),(55-
56),(57-58),(59-
60)

(61-62)

(63-64)
(65-66)

NabopaTopHas paboTa: «/I3mMepeHe 3NeKTPOABUXKYILLEH CUMbI UCTOUYHIKA TOKA U er0 BHYTPEHHErO
COMPOTUBNEHNS»

CogepkaHue yue6GHOro matepmasna

MOCTOSHHbIE MarHWTbl. B3auMofeiicTBMe MOCTOSIHHLIX MarHuMToB. MarHutHoe none. BekTop
MarHUTHOW MHAYKUMA. TTpUHLMN Cymneprio3vLMM MarHUTHBIX NOMeA. JIMHUMA MarHUTHOW UHAYKUWW.
KapTuHa IMHWIA MarHUTHOM MHAYKLUMW NONS MOCTOSIHHBIX MarHUMTOB. MarHuTHoe nose NnpoBOAHMKA C
TOKOM. KapTuHa NMHUIA MHAYKUMXA MarHUTHOTO MONs A/IMHHOIO NPSIMOTO NPOBOAHMKA W 3aMKHYTOr0
KO/bLIEBOIO NPOBO/HIIKA, KaTYLLKU C TOKOM. OnbIT 3pcTeaa. B3anmMoaeiicTere NpoBOAHNKOB C TOKOM.
Cwvna Amnepa, ee MOAy/b 1 HanpaeneHve. Cuna JlopeHua, ee Moay/b U HanpaeneHue. [BUXeHue
3aPSDKEHHON YacTullbl B OAHOPOAHOM MarHWTHOM mone. Pa6oTa cunbl JlopeHua. $BneHue
9M1EeKTPOMArHUTHOW MHAYKUMK. TlOTOK BEKTOpa MarHWTHOW WMHAYKUWW. DNeKTPOABUXYLLAs cuna
WHOYKUMW. 3aKOH 3/MEKTPOMAarHUTHOW WHAYKUuMM ®dapages. BuXpeBoe aneKTpuyeckoe More.
SNeKTPOABMXKYLLAA CUMa UHAOYKUMMA B MPOBOAHWKE, ABWXYLLEMCS MOCTYynaTe/lbHO B OAHOPOAHOM
MarHUTHOM rone. IMpaBuno fleHua. VIHAYKTMBHOCTb. SABNEHME CaMOMHAYKLMW. SNeKTPOABUXKYLLAs
CUNa CaMOUHAYKLUWW. SHEPrus MarHUTHOIO MONS KaTyLIKN C TOKOM. DNIeKTPOMarHUTHOE fose

MpodeccroHanbHO OPUEHTMPOBAHHOE CoepPXXaHue (CoAepXKaHne NPUKNAAHOIO MOAYS)

MpakTuueckass paboTta: Mepbl 91eKTPO6GE30NACHOCTI, 3MEKTPOCTaTUUECKas 3allyTa, 3a3eM/eHue
3N1EKTPOMNPMB0POB, KOPOTKOE 3aMbIKaHMe.
NabopaTopHble 3aHATUA

JNa6opaTopHas padoTa: « M3yueHne SBNeHUs 3N1eKTPOMArHUTHON UHAYKLWN»

KoHTponbHasi paboTa 2 ceMecTp

Pasgen 5. KonebaHusi 1 BOMHbI

CofepykaHue yuebHoro martepuana
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Tema 5.1
MexaHnuyeckume
"
3NeKTpoMarHuTa
ble KonebaHus

(1-2)
(3-4)

(5-6)

Tema 5.2
MexaHnyeckue
"
3NeKTpoMarHuTa
bICBO/IHbI

(7-8),(9-10)

(11-12)

KonebatenbHas cuctema. CBOOOAHble MexaHU4Yeckue KonebaHus. [apMOHMYecKue KonebaHus.
Mepuog, YacToTa, amnanMTyda u ¢asa KonebaHui. MpY>XXMHHbIA MasTHUK. MaTemaTU4ecKuii MasTHUK.
YpaBHEHVE rapMOHNYECKMX KonebaHWiA. peBpaLLeHne 3HEPruM Npu rapMOHUYECKUX KOnebaHusX.
Koneb6atenbHblii KOHTYp. CBOGOAHbIE 3/1EKTPOMAarHUTHble KonebaHust B naeaibHOM KosebaTeslbHOM
KOHType. AHaforMsa Mexay MexaHUY4ecKMMU W 3M1eKTPOMarHUTHbIMK - KonebaHuamn.  dopmyna
ToMCOHa. 3aKOH COXpaHeHUs 3Heprum B MAeasbHOM KonebaTesnbHOM KOHType. [MpefcTaBneHue o
3aTyxalolmx KonebaHusX. BbIHYXeHHble MexaHu4yeckue KonebaHusi. Pe3oHaHC. BbIHY>XAeHHble
3NeKTPOMarHUTHble KonebaHus. MepeMeHHbI ToK. CUHYCOMAanbHbIA NepemMeHHbIn TOK. MOLHOCTb
MepeMeHHOro Toka. AMMIUTYAHOe W [AeACTBYIOWEe 3HAYeHWe CWUbl TOKa W Hanps>KeHus.
TpaHctopmaTop. Mpon3BoACTBO, Nepeaayva 1 NOTPE6IEHNE SNEKTPUYECKOA SHEPTUN. DKONOTNYECKME
PUCKN NPU MPOU3BOACTBE 3/IEKTPUYECKON 3Heprun. KynbTypa WCMOo/b30BaHUS 3M1EKTPOIHEPTAN B
MOBCEAHEBHO XN3H

INpaKTnyeckKne 3aHATUA

MpakTuyeckne paboTsl: VccnegoBaHne 3aBMCMMOCTM NEPUOAA MasbiX KonebaHWil rpysa Ha HATK OT
ANVIHBI HATU 1 MacChl rpy3a.

Cofiep>kaHue yue6Horo matepmana

MexaHn4yeckue BOJHbI, YCNOBUA pacnpocTpaHeHus. Mepuof. CKOpOCTb pacnpoCTpaHeHUs U A/ivHa
BO/IHbI. [lonepeyHble 1 NPOLO/bHbIE BOMHBI. HTepgepeHLmns 1 Andpakums mexaHU4eckux BosiH. 3BYyK.
CkopocTb 3ByKa. [POMKOCTb 3ByKa. BbicoTa TOHa. Tembp 3ByKa. DNeKTPOMarHUTHbIe BO/IHbI. Y C0BUA
N3MTyHeHns 3NeKTPOMarHUTHbIX BOSIH. B3avMHas opueHTauus BeKTopoB E, B, v B a1eKTpOMarH1THOM
Bo/iHe. CBOMCTBA 3/1EKTPOMArHUTHbLIX BOJSIH: OTpaXKeHWe, NpenomieHue, nonspusaums, Lugpaxums,
NHTepepeHuma. CKOpOCTb 31eKTPOMAarHUTHbIX BOSH. LLIKana 31eKTpoMarHUTHbIX BOSH. puMeHeHune
3/1IEKTPOMArHUTHbIX BOJH B TEXHWUKE W ObITy. MPpUHUMMLI paAMOCBA3N 1 TeneBULeHNs. Pagnonokaums.
ANeKTpoMarHUTHOE 3arpsi3HeHre OKpY>KatoLLer cpesbl

MpodeccroHanibHO OPMEHTUPOBAHHOE COAepKaHMe (CoaepXkaHue NMPUKNaAHOro MoLy/is)
MpakTyeckas paboTa: TexHUYeckue YCTPOMCTBA M MPaKTUYECKOE MPUMEHEHMe: My3blKa/bHbIE
WHCTPYMEHTbI, YNbTPa3ByKoBasd AMArHOCTMKa B TEXHUKE W MeAuUMHe, pajap, PagnuonpuéMHUK,
TeneBu3op, aHTeHHa, TenedoH, CBY-neub
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|Tema 5.3
OnTuKa

(13-14),(15-16)

eoMeTpuyueckas onTrka. MpsMonmnHeiiHoe pacnpocTpaHeHKe cBeTa B 04HOPOAHOI cpeae. Jlyy cBeTa.
ToueuHbI UCTOUHNK cBeTa. OTpaXkeHWe CBeTa. 3aKOHbI OTPaXKEHMS cBeTa. [oCTPoeHMe U306paKeHUI
B NNOCKOM 3epkane. MpenomneHne cBeTa. 3aKOHbl NpenomMneHns ceeTa. ABGCONIOTHbLIA NoKasaTeNb
npenomneHus. MonHoe BHYTPeHHee OTpaxxeHue. MpeaenbHbI Yron NofHOro BHYTPEHHETO OTPKEHNS.
Oucnepcus ceeTa. CnoxHblii cocTaB 6enoro ceeTa. LiBeT. Co6upatolme v pacceumBatoLye NIH3bI.
TOHKas NMH3a. POKyCHOE paccTosiHKE 1 ONTUYeCKas cuia TOHKOI NMH3bI. MOCTpoeHMe U306paKeHNI
B COBMPAtOLLMX W pacCemBatoLLMX NIMH3aX. PopMyna TOHKON NMH3bI. YBENNYeHe, JaBaeMOe SIMH30A.
Mpeaensl NPYMEHUMOCTY TFeOMETPUYEcKOl ONTUKW. BonHoBas oNTuKa. VIHTepdepeHUus CBeTa.
KOrepeHTHbIE NCTOYHUKI. YCNOBMS HaBMOAEHNSI MAaKCUMYMOB U MUHUMYMOB B MHTeP(ePEHLIVOHHO
KapTWHE OT [IBYX CUH(A3HbIX KOrepeHTHbIX MICTOUHUKOB. Audpakuus ceeta. AudpakLMoHHas peLLeTKa.
YcnoBve HabMOAeHNst TNaBHbIX MaKCUMyMOB TMpW MafieHuM MOHOXPOMATMUYECKOro CBeTa Ha
AM(paKUMOHHYO peLLeTKy. Monspusauus ceeTa

Pazfen 6. OCHOBbI crneLyanbHOV TEOPUN 0THOCUTENIbHOCTU

Tema 6.1

OcHoBbI TEOPUN
OTHOCUTE/NLHOCT
n (17-18)

CopepyxaHuie y4e6HoOro Mmatepuana

[paHuUbl  NPUMEHUMOCTU  K/1ACCMYECKOW  MexaHuWKW.  TlocTynatbl  CreuuasibHoOW  Teopumu
OTHOCUTE/IbHOCTU: MHBAPUAHTHOCTb MOAYS CKOPOCTU CBETa B BaKyyme, MPUHLUMIM OTHOCUTENIbHOCTU
AiHwWTeHa. OTHOCUTENbHOCTL OAHOBPEMEHHOCTU. 3aMef/IeHNe BPEMEHW W COKpaLLeHWe [/IHBI.
DHeprvs M UMNYNbC PEeNSTUBUCTCKOM 4acTuubl. CBA3b Maccbl C 3Heprueli M MMMYAbCOM
PENATUBUCTCKOM YaCcTULbl. DHEPrus NoKos CBOOOLHOMN YacTuLbl

Pasgen 7. KBaHTOBas (m3nKa

Tema 7.1

ONEMEHTHI
KBaHTOBOW
onTtukm (19-20)
,(21-22)

Tema 7.2

CT1poeHuve atoma

CogeprkaHue yueGHOro matepuana

®oTOoHbI. Popmyna MnaHka CBA3W 3HEPrnM (HOTOHA C €ro YaCTOTOW. DHeprus U UMMynbC (HOTOHA.
OTKpbITNE 1 nccnegoBaHue hoToaddekTa. OnbiThl A.I". CToneToBa. 3akoHbI hoTo3PgeKTa. Y paBHEHME
JiHWTenHa ans doToaekTa. "KpacHaa rpaHuua” gotoaddexra. [dasneHne ceeta. OnbiThl M.H.
JebepeBa. Xumunyeckoe [eicTBMe cBeTa. TeXHWUYECKMe YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME:
(hoTO3NEMEHT, (POTOAATUMK, CONTHEYHas baTapesi, CBETOAMOL

CopfeprkaHue yyebHoOro matepvana

Mogenb atoma TomcoHa. OnbITbl Pe3epopaa No paccesHuto -yacTuy,. NnaHeTapHas MofeNlb aTtoma.
MocTynatbl bopa. 3nyyeHne n nornoweHne (hoTOHOB NPU Nepexoje aToma ¢ OAHOI0 YPOBHS SHepPrum
Ha fpyroi. Bugbl cnektpo. CrekTp YpOBHel 3Heprumn atoMa Bogoposa. BonHoBble CBOWCTBA YacTuL,
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(23-24)

Tema 7.3
ATOMHOe A4p0
(25-26)

(27-28)

BonHbl ge bpoins. KopnyckynspHO-BOIHOBOM fyasm3m. CrnoOHTaHHOE W BbIHY)XXAEHHOE W3/yYeHMe.
[npakums 3MeKTPOHOB B KpuCTa/lNax. YCTPOWCTBO W NpuHUMN paboTbl flasepa. TexHuU4Yeckue
YCTPOWCTBA U NPaKTUYeCKOe NPUMEHeHMe: CMeKTPasibHbIA aHan3 (CNEKTPOCKOM), fla3ep, KBaHTOBbIN
KOMMbOTEP

Cofiep>kaHne yyebHOro marepuana

SKCNEPUMEHTBI, [0Ka3bIBAIOLLME C/IOXKHOCTL CTPOEHUA aapa. OTKpbITWE pagnmoakTUBHOCTU. OnNbITbl
Pe3sepdopaa no onpegeneHnto coctaBa pagnmoakTUBHOIO n3nyyeHns. CBolcTea anb(a-, beta-, ramma-
n3nydeHus. BnusHWe pafnoakTUBHOCTU Ha XKMBble OpraHn3mbl. OTKPbITME MPOTOHA W HENTPOHA.
HyknoHHas Mogenb sigpa [eideH6epra-VBaHeHKo. 3apsag sgpa. MaccoBoe umcno sagpa. Msotonbl.
Anb(pa-pacnaf.  INEKTPOHHbIA M NO3UTPOHHLIA  BeTa-pacnaf. [amma-usnydeHue.  3akoH
PafMoaKTMBHOIO pacrafa. OHeprus CBA3W HYK/IOHOB B Aape. [AepHble cubl. JedekT macchl sgpa.
FAnepHble peakuyun. [eneHue v cuHTe3 agep. AaepHbii peaktop. TepMosaepHblid cuHTe3. Mpobnembl 1
MepCcreKTVBbl ALEPHON 3HEPreTUKN. IKOMOrnYecKne acrnekTbl AAepHON 3HepreTukn. SneMeHTapHble
yactuubl. OTKpbITME NO3MTPOHA. MeToabl HabNOLEHWUSA M PerucTpauun 31eMeHTapHbIX 4acTul,
®PyHLaMeHTa/IbHble B3aMOLENCTBMA. EAMHCTBO (M3MYECKOW KapTUHBI MUpa

MNpodheccnoHasibHO OPUEHTUPOBAHHOE CoAepXaHue (cofep>kaHne NPUKIagHoOro Moayns)
[Jenosas urpa: MoHATASA, CBA3aHHbIE C U3YYeHNEM METOAO0B HayUYHOrO NMO3HAHWSA: SB/IEHWE, HAYYHbIiA
(haKT, runoTesa, (n3nYeckas BeNMUMHa, 3aKOH, Teopus, HabNo4eHNe, IKCNEPUMEHT, MOLE/IMPOBaHME,
MOpAeNb, U3MepeHue

Pasgen 8. 3nemMeHTbI aCTPOHOMUM U aCTPOU3NKN

Tema 8.1

ONeMeHTbI
acTpoHOMUM
N acTPO(3NKN

(29-30),(31-
32),(33-34),(35-
36)

CopepykaHue yueGHOro matepuana:

JTanbl pa3BUTUA acTpoHOMUU. [lpuKnagHoe M MUPOBO33PEHYECKOe 3HayeHWe acTpoHomun. Bup
3Be3AHOro Heba. Co3Be3qus, spKMe 3Be34bl, MaaHeTbl, UX BUAMMOE ABMKeHMe. Co/HeYHas cucTema.
MnaHeTbl 3eMHOM rpynnbl. MnaHeTbl-ruraHTbl. Manble Tena ConHeuHon cuctemsl. CosHue, oTocgepa
n atMmoctepa. CosiHeyHas aKTUBHOCTb. VCTOUYHWK 3Heprum ConHua 1 3Be3f. 3Be3fbl, UX OCHOBHbIE
XapaKTepUCTUKW.  [marpaMma  “CnekTpa/ibHbIA  KnacC -  CBETUMOCTb".  3Be3fbl  [1aBHOM
nocnefoBaTe/lbHOCTN. 3aBUCMMOCTb “'Macca - CBETMMOCTL" A5 3Be3[ rNaBHOW NOC/ef0BaTeIbHOCTY.
BHyTpeHHee cTpoeHuve 3Be34. CoBpeMeHHble NPeACTaBNEHNA 0 NPOUCXOXAEHUM U 3BontoLuKn ConHua
1 3Be3[. STanbl XW3HM 38e34. MneuHbi MyThb - Hawa ManakTvka. CnvpanbHas CTpyKTypa Manaktukuy,
pacnpegeneHune 3se3f, rasa v nbinu. MNonoxeHue n asmxeHne ConHua B Manaktuke. Tunbl ranakTuk.
Mnockas u cepryeckas nogcucTemMbl ["anakTuku. Pagmuoranaktmkuy U KBasapbl. YepHble Ablpbl B Aapax
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0k01,0k05

OKOI
OK 02
OK 03
OK 05
OK 07



(37-38)

(39-40)
(41-44)

Bcero:

ranaktuk. BceneHHas. PacwwvpeHue BceneHHon. 3akoH Xab66na. PasberaHvie ranaktuk. Teopus
Bonbluoro B3pbiBa. PenMkTOBOE M3nydeHue. MacwitabHas CTpyKTypa BceneHHoW. MeTtaranakTuka.
HepeLueHHble NpobieMbl aCTPOHOMUN

J1abopaTopHble 3aHATUA

NaboparopHas paboTta: « HabnogeHNs HeBOOPY>KEHHLIM FN1a30M C MUCMOJb30BAHWEM KOMIbIOTEPHbIX
NPUNOXEHWUI 4N1A OMpPeAeneHns MoNOXeHUSA HeOeCHbIX 0ObEKTOB Ha KOHKPETHYH AaTy: OCHOBHblE
co3se3gua CeBepHOro nonyLlapus n ApKue 3se3abi».

KoHcynbTauma

MpomexxyTouHasa aTTectaums (OK3amMeH)

24
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4

144

0X01,0X05,

OKO01,<>K05



3. Ycnoeusi peanusauumn nporpaMmMbl 0611e06pa3oBaTe/IbHO AUCLMNIVHBI

3.1. MarepuanbHO-TEXHNYECKOe 0becneyeHne

[na peanuzauuy NnporpaMmmbl AUCLUNINHBI NPEeSYCMOTPEH KaOUHET «PU3NKIN».
KabuHeT «®Pu3nkun», oCHalleH B COOTBETCTBUM C N.6 06pa3oBaTe/ibHOiA
nporpammsl no npogeccumn 08.01.27. «MacTep 06LLECTPOUTENbHBIX PaboT».

B coctaB y4yebHO-METOAMYECKOrO M MaTepuasibHO-TEXHUYECKOrO 06ecrneyeHnst nporpaMmbl
yuebHOM AncUMNAnHbI «PU3NKa», BXOOAT:

MHOTO(PYHKLMOHa/IbHbIA KOMMNJIEKC NpenojasaTens;
HarnsgHble Nocobms (KOMNIeKTbl yYebHbIX Tabnuu, nnakatbl: «®U3NYEcKne BENYUHBI U
(hyHAaMeHTa/IbHble KOHCTaHTbI», «MexayHapogHas cuctema eamnHul, CW», «lMepuoguyeckas
cucTeMa XMMUYECKUX anemeHToB [l. . MeHaeneeBa», NOPTPETbI BbIAAOLLMXCS YUEHbIX-
(PM3MKOB M aCTPOHOMOB);
MH(OPMaLMOHHO-KOMMYHWKATVBHbIE CPEACTBa;
3KpaHHO-3BYKOBble NOCOOUS;
KOMM/IEKT 31EKTPOCHAOXEHMS KabnHeTa PU3NKK;
TEXHUYECKNME CpeacTBa 06yyeHus;
[IEMOHCTpaLMOHHOe 060pyoBaHMe (0OLLEro HazHauYeHNs U TeMaTUYecKne Habopsbl);
nabopaTopHoe o06opyaoBaHMe (0OWEro HasHayeHWs W TemaTuyeckue Habopbl); o
cTaTuyecKume, AMHaAMUYECKMe, AEMOHCTPALMOHHbIE U pa3faTOYHble MOAENN;
BCcriomorare/ibHoe 060pyL0BaHue;
KOMM/EKT TEXHUYECKOW AOKyMeHTauuu, B TOM 4MC/e MacrnopTa Ha CpeacTBa 00Yy4eHwus,
MHCTPYKLMW MO UX UCMO/Mb30BaHMIO 1 TEXHUKE 6e30MacHOCTH;
OM6IMOTEYHbIN (DOHA.

B 6M6N1OTEYHbIA (POHA BXOAAT:
YUYeOHUKMN,
yuebHO-MeToauYeckme  KomnnekTbl (YMK), obecneumBarolime OCBOEHME  y4ebHOIA
ANCUMNANHBL «PU3nKa», PEKOMEHAOBaHHbIE WAN AOMYLEeHHble 418 WCNOMb30BaHWUS B
npodecCMOHaNbHLIX 06pa3oBaTesibHbIX OpraHu3aumsax, peansyromx 06pa3oBaTe/lbHyH
nporpammy cpegHero obuiero obpasoBaHus B npefenax ocsoeHus ONMNOIM CINO Ha 6a3e
OCHOBHOI0 06LLero 06pazoBaHus.

B npouecce 0cBOEHWS NporpaMMbl YYeOHON AUCUMNANHBI «DU3NKa» CTYAEHTbl UMEHOT

BO3MOXHOCTb A0CTyMa K 3/IEKTPOHHbIM Y4ebHbIM MaTepuanam no (usnke, MMEHLLMMCS B
cBO6OAHOM pgocTyrne B CeTu VIHTepHET (3/1IEKTPOHHBIM KHWram, npakTuKymMam, TecTam,
matepunanam EF3 v gp.)

3.2. VIHhopMaLMoHHOe 06ecneyeHne peanmsaLnm nporpammbi

3.2.1 na peanusayum nporpammbl 6U6IMOTEUHBIA (DOH/ MMEET MeYaTHbIe U/UN 3NEKTPOHHbIE
06pasoBare/ibHble Y NHPOPMALMOHHbIE PECYPChI, A/1A UCMO/Mb30BaHMS B 06pa30oBaTe/lbHOM
npotiecce.

3.2.1. OCHOBHbIe MeyvaTHbIE U 3NIEKTPOHHbIE U3LaHNA

[nAa cTygeHToB

OCHOBHbIE UCTOUYHUKMN:
Mskuwes, I.A. dusmka: y4yebHuK ¢ guckom 10 knacc. - M: MNpoceelyeHne, 2025
Msikuwes, I".4.. dusnka: yuebHUK ¢ guckom 11 knacc. - M: INMpoceelleHune, 2025
.PazymoBckuin, B.I'. ®dusmka. B 2-x 4. 4.1: yuyebHuK KOknacc. - M: Bnagoc , 2025
PaszymoBckuia, B.I'. ®dusmka. B 2-x u. 4.2: y4yebHuK KOknacc. - M: Bnagoc , 2025

KacbsiHoB, B.A. ®u3nka: yuebHuk 11 knacc. - M: Akagemusi, 2025
JononHnTtenbHble UCTOUHUKN:



1 [OmwutpueBa B.®. ®usnka fnd npogeccuii U cneuuanbHOCTed TEXHUYECKOTo Npoqmss:
YUYeOHVK An8 06pa3oBaTe/ibHbIX YUpeXxaeHuii cped. npod. obpasosaHus. — M., 2014,

2.  Omutpresa B.®. ®usmnka gns npoteccuia n cneumanbHOCTel TexHnYeckoro npoduns. Coéop-
HUK 3afa4: y4yeb. nocobue Ans obpa3oBaTe/ibHbIX yUpeXxaeHuii cped. npod. obpasoBaHUs. —
M., 2014.

3. [Amutpuesa B.®., Bacunbes J1.. ®usmka gna npogeccuii n cnelmanbHOCTEN TEXHUYECKOTO
npocuns. KOHTpONbHble MaTepuasibl: y4yeb. nocobus Ans yypexzaeHwin cped. npod.
obpasoBaHusa / B. ®. Amutpuesa, JI. . Bacunbes. — M., 2014.

4. OmutpueBa B.®. dusnmka ana npodeccuii U cneynanbHOCTeRn TEXHUYECKOro MNpoduns.
JTabopa- TOPHbIN NPaKTUKYM: yyeb. Mocobus Ans yupexxaeHuin cped. npod). obpasoBaHus /
B.®.Amntpuesa, A. B. Kopxyes, O. B. MypTasnHa. — M., 2015.

5 [OmutpueBa B.®. dusnka gna npogeccuid U cneynanbHOCTER TEXHUYECKOro npotunss:
3NIEKTPOHHBIA y4eb.-MeTof, KOMIM/EKC A8 00pa3oBaTe/lbHbIX YUpeXxaeHuin cped. npod.
obpasoBaHusi. — M., 2014,

6. [OmuTpuresa B.®. dusnka gna npodeccuii U cneynanbHOCTen TEXHUYECKOro Npognns: anek-
TPOHHOE  Yy4yebHOe u3fdaHWe  (MHTEPaKTMBHOE  3/1eKTPOHHOE  MPWIOXKEHWe)  AnA
06pasoBaTe/ibHbIX yUpeXxaeHuii cped. npod. obpasoBaHnd. — M., 2014.

7. KacbaHoB B.A. NnnocTpupoBaHHbIin atnac no usuke: 10 knacc.— M., 2010.

8. KacbsaHoB B.A. nntocTprpoBaHHbIi atnac no gusmke: 11 knacc. — M., 2010.

9. Tpodgwmmosa T.W., Pupcos A.B. Pur3mka an1s npodeccuii 1 cneLmanbHOCTEN TEXHUYECKOTO U
eCTeCTBEHHO-Hay4Horo npodguneir: C60pHMK 3aga4y. — M., 2013.

10. Tpogwumosa T.U., dupcos A.B. dusmka 11 Npodeccuin n cneLmaibHOCTEN TEXHUYECKOTO U
eCTECTBEHHO-Hay4HOro npodgmneit: PelueHns 3agad. — M., 2015.

11. Tpodmmosa T.., dupcos A.B. dusmka. CnpaBoyHuk. — M., 2010.

12. ®upcos A.B. dusnka ans npodeccuii 1 cneynaibHOCTe TEXHUYECKOTO U eCTeCTBEHHO-
HayyHoro npodunein: y4ebHUK [N19 00pas3oBaTe/lbHbIX  YUPeXAeHWA cped.  npod.
o6pasoBaHusa / nog ped. T. WN. Tpodgumosoir. — M., 2014.

13. PasymoBckuin B.I'. n gp.. ®usnka: yuyebHuk ana yd-ca 10 kn. o6LieobpazoBaTe/ibHbIX
yupexaeHuin B 2 4. U. 1- M.: Bnagoc,2010

14.  PasymoBckuii B.I'. n gp.. ®usmka: y4yebHuk ans yy-ca 10 k1. o6uieobpa3oBarte/ibHbIX
yupexaeHuin B 2 4. Y. 2 - M.: Bnagoc,2010

[na npenogasaTenen
OCHOBHbIE NCTOYHUKN:

1 KoHctutyums Poccuitickor deaepaummn (NpuHSATa BCEHapOAHbIM roniocoBaHnem 12.12.1993)
(c yyeTomM noOnpaBOK, BHECEHHbIX (efepasibHbIMU KOHCTUTYLMOHHBIMK 3aKOHaMu P® o
nonpaekax K KoHcTuTyumm P® ot 30.12.2008 Ne 6-PK3, ot 30.12.2008 Ne 7-dK3)// C3 PP.
— 2009. — Neo 4. — Cr. 445.

2. ®depepanbHbIii 3aKOH 0T 29.12. 2012 Ne 273-P3 (B pea. peaepasibHbIX 3akoHOB 0T 07.05.2013
Ne 99-d3, o1 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-P3, ot 23.07.2013 Ne 203-P3, o1
25.11.2013 Ne 317-®3, o1 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne
84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-®3, Cc M3M., BHECEHHbIMU
depnepanbHbIM 3aKOHOM OT 04.06.2014 No 145-®3) «0O6 06pa3oBaHUN B POCCUIACKOW
defepaumm».

3. Mpvka3 MwuHKCTepcTBa 06pa3oBaHMs U Hayku P® «O6 yTBepXaeHUW (efepasbHOro
rocyfap- CTBEHHOro 06pa30BaTeNbHOro CTaHgapTa cpefHero (noniHoro) — obuuero
o6pasoBaHus» (3apernctpu- posaH B MuHiocte P® 07.06.2012 Ne 24480).

4. Tlpuka3z MunHobpHayku Poccum oT 29.12.2014 Ne 1645 «O BHeCeHWUM M3MeHeHuin B MNpukas
MwuHucTepcTBa 06pa3oBaHust U Haykn Poccuiickon ®epepaumm ot 17.05.2012 Ne 413 “O6
YTBEPX- feHUW (hefepaibHOro rocyapCcTBEHHOIO 06pa3oBaTe/IbHOrO CTaHAapTa CpeaHero
(nonHoro) o6Lero 06pasoBaHNs”».
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5.

6.

7.

Mucemo JenapTameHTa rocyapCTBEHHOW MOMMTUKM B chepe MOArOTOBKM paboumx KaLpos
n OANO MuHo6pHaykn Poccum ot 17.03.2015 Ne 06-259 «PekomeHgauum no opraHusawum
nony4ye- HWA cpefHero obuwiero ob6pas3oBaHWs B MNpefenax OCBOeHMS 06pa3oBaTe/IbHbIX
nporpaMm CcpegHero npoeccuoHasbHOro 06pa3oBaHMsi Ha 6ase OCHOBHOIO OO6LLEro
06pa3oBaHNA C y4yeTOM TpeboBaHWI (hefepasibHbIX OCYAAPCTBEHHbLIX 006pa3oBaTe/bHbIX

CTaHAapTOB ¥ MO/y4YaeMoii Npoeccum unm cneuyanbHOCTW CpeaHero nNpodeccroHabHOro
06pa3oBaHms».

depnepanbHblil 3akoH 0T 10.01.2002 Ne 7-®3 «O6 oxpaHe OKpy»KatoLlel cpefbl» (B ped. oT
25.06.2012, ¢ n3m. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133

Omntpuesa B.d., Bacunbes J1.. ®dusmka ans npogeccuii 1 cneynanbHOCTEN TEXHUYECKOTO
npogunna: METOANYECKE PEKOMEHALMN: MeTOoA, nocobre. — M., 2010.

LJononHuTeNbHbIE UCTOUYHUKMN

MHTEepHeT-pecypchbl:

1

2.
3.

o~

© 0o N

www. fcior. edu. ru (PefepasibHbIi LEHTP UHDOPMALMOHHO-06pa3oBaTe/lbHbIX PECYPCOB).
wwww. die. academic, ru (AkagemMuK. Cnosapu 1 SHUMKIONeLNN).

www.booksgid.com (B ooks Gid. 3neKTpoHHasa 61bMoTeka).

www.globalteka.ru  (Fnobanteka. [nobasbHas  6MOAMOTEKA  Hay4yHbIX  PeCypcoB).
www.window.edu.ru (E4MHOe OKHO A0CTyNa K 06pa3oBaTe/lbHbIM pecypcam).
www.st-books.ru (Jlyywas yyebHas nuteparypa).

ww w .school.edu.ru (PoccuitickuniA obpasoBaTefibHblii nopTan. [OoCTYNHOCTb, KavecTBo,
ahhek- TUBHOCTb).

www.ru/book (SneKTpoHHas 61bnoTeUHas CUCTeMa).

www.alleng.ru/edu/phys.htm (O6pa3oBatenbHble pecypcbl HTepHeTa — PU3MKA).
www.school-collection.edu.ru (EgnHas konnekums LMMpoBbIX 06pa3oBaTe/ibHbIX PECYPCOB).
https//fiz. 1september.ru (y4ebHO-MeTOAMYECKAA ra3eTa «PuU3mnKa»).

10 www.n-t.ru/nl/fz (Hobenesckme naypeatbl N0 (YU3NKE).

. www.nuclphys.sinp.msu.ru (AgepHas ¢usmnka B HTepHeTe).

12. www.college.ru/fizika (MogrotoBka Kk EIMJ).

13. www.kvant.mccme.ru (Hay4YHO-MONYNAPHbIA (U3NKO-MATEMATUYECKMIA XYpHaN «KBaHT»).
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4. KOHTPO/Ib 1 OUEHKa pe3y/ibTaToB 0CBOEHWS 06LL,e0bpa3oBaTe/ibHON ANCLUNINHDI
KOHTpoNb M OuUeHKa pe3y/nbTaToB OCBOEHMS 06Lleobpa3oBaTe/lbHOM  AUCLUMNIUHDI

PacKpbIBAKOTCA Yepes AUCLUUNINHAPHbIE pe3y/ibTaTbl, Hanpas/ieHHbIe Ha (hOPMMPOBaHME OOLLUX 1

NPohecCMoHabHbIX KOMMETEHLMIA NO pa3fenam 1 TeMam CofepXXaHus y4ebHOoro martepuana.

O6wasa/npoeccnoHanbHas Pasgen/Tema Twun OLEHOYHbIX
KOMMeTeHUuA MeponpuATUS

OK 01. Beblbupate cnocobbl Pasgen 2. Tembl 2.1., 2.2., 2.3.

peLeHnA . 3afja4  Pasgen 3. Tembl 3.1, 3.2., 3.3.

MPOhecCMOHabHO Pasfen 4. Tembi 4.1., 4.2., 4.3.

[eATeIbHOCTM  NMPUMEHUTENTIbHO

K pa3/inyYHbIM KOHTEKCTaM

Pasgen 5. Tembl 5.1., 5.2., 5.3.

Pasgen 6. Tema 6.1.
Pasgen 7. Tembl 7.1, 7.2, 7.3.
Pasgen 8. Tema 8.1

OK 02. Wcnonb3oBatb  Pasgen 2. Tembl 2.1., 2.2., 2.3.
COBPEMEHHbIE CPeACTBA MOWUCKA, Pasaen 3. Temsbl 3.1., 3.2., 3.3.
aHamsa U UHTEPNPETAUNU  pasnen 4. Tembl 4.1., 4.2., 4.3.
MH(opmaLnM, W Paspen 5. Temsl 5.1., 5.2., 5.3.
MH(OPMALMOHHbIE  TEXHOIOTMK Pasen 6. Tema 6.1.
ans BbIMO/IHEHMA 3afau 5
MPOGECCMOHANbHOI Paspgen 7. Tembl 7.1, 7.2, 7.3. YCTHBIIA OMpOC;
eATENbHOCTH Pa3gen 8. Tema 8.1 (hpOHTa/bHbIA ONPOC;
OK 03. MMnaHnposatb Pasgen 1 Tema 1.1. HabntopeHme
W peann3oBbiBaTb COOGCTBEHHOE Paspen 3. Tembl 3.1, 3.2., 3.3. 3a BbINO/IHEHWEM
npodgeccnoHanbHoe W Pasnend. Tembl 4.1, 4.2, 4.3. nabopaTopHbIX paboT;
M4YHOCTHOE PasBUTNE, pasnen 8. Tema 8.1 npakTuyeckme paboTbl
NpeAnpYHUMATENBCKYHO (peLLeHMe
ACATENBHOCTL . KauecTBEHHbIX
B NpodeccuoHanbHOW  chepe, .

1 pacyeTHbIX 3azay);
CNONb30BaTh 3HaHWS no _
npaBoBO 7 (hrHaHCOBON TeCTVPOBARIE, ,
FPaMOTHOCTY peLLeHre Keic-3amauy;
B PasMNYHbIX  KMU3HEHHbIX HabMoAEHNE 1 OLieHKa
CUTYaLMsAX MNOArOTOBKA  [1e/10BOM
OK 04. SihpeKTMBHO  Pasgen 2. Tembl 2.1, 2.2., 2.3. nrpbl;

B3aMMOJEINCTBOBaTb M paboTaTb
B KO/MIEKTVBE U KOMaHAe

OK 05. OcyulecTBnATb YCTHYIO
N MUCbMEHHYIO KOMMYHUKaL Mo

Ha  TOCYABPCTBEHHOM  A3blke Paggen 3. Tembi 3.1, 3.2, 3.3
Poccuiickon  ®edepaunm  C paspen 4. Tembi 4.1, 4.2., 4.3
YyH€TOM OCOOEHHOCTEN  pasnen 5 Tembl 5.1., 5.2., 5.3.
COLMaILHOrO

1 KyNbTYPHOIO KOHTEKCTa

OK 07.
COXPaHeHto

CopeincteoBatb
OKpY>KatoLLeM

Pasgen 3. Tembl 3.1., 3.2, 3.3.

Pasgen 4. Tembl 4.1.,4.2., 4.3

Pasgen 5. Tembl 5.1., 5.2, 5.3.

Pasgen 6 Tema 6.1.
Pasgen 7. Tembl 7.1, 7.2, 7,3
Pasgen 1

Pasgen 2. Tembl 2.1., 2.2., 2.3.

Pasgen 6. Tema 6.1.
Pasgen 7. Tembl 7.1, 7.2, 7.3
Pasgen 8. Tema 8.1

Pasgen 2. Tembl 2.1., 2.2., 2.3.
Pasgen 3. Tembl 3.1., 3.2, 3.3.
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BbINOJIHEHWE  33[aHWiA
MPOMEXYTOYHOM
aTTecTaumm



cpeapl, pecypcocbepexeHnto, Pasaen 4. Tembl 4.1., 4.2, 4.3

NPUMEHATL 3HaHWs 00 Pasgen 5. Tembl 5.1, 5.2., 5.3.
M3MEHEHUM KNUMaTa, NPUHUNMLI  Pasnen 7. Tembl 7.1, 7.2

6epexxnmBoro MPOM3BOACTBA,  pasnen 8, Tema 8.1
3()(peKTMBHO  [elcTBOBaTb B
Upe3BblYaHbIX CUTYaLUsAX
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5. INCT N3MEHEHMW N LONONHEHWNI, BHECEHHbIX B pabo4yto nporpammy

Ne  Ne nyHkTa
n/n  paboyen
nporpammbl

[arta
BHECEHUS
N3MEHEHWI
n
AOMOSTHEHNIA

No

BHECEHUA

VU3MeHeHWu
n

[OMOSTHEHWI

Mocne
VU3MEHEHUI U
[OMO/THEHWI

30

Jata n Ne
npoToKoNa
paccMOTPeHUA
LIMKNOBOM
KoMmumccuei

Jata n Ne
npoTokosna
paccMoTpeHns
METOANYECKNM
coseTom/
nefarormyecknm
COBETOM



AOKYMEHT NOANUCAH
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