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1. IACIIOPT PABOYEN NPOT'PAMMBI JJUCIHUILJIUHBI

1.1. O6aacTh npuMeHeHHs1 padoyeil NporpaMMbl

PabGouass mnporpamma JOHUCHUIUIMHBI SIBJISIETCS 4YacTbl0 OCHOBHOM 00pa3zoBaTENIbHOMN
nporpamMmbl B cootBeTctBUM ¢ PI'OC jmns  cneumansHoctu: [1.02.17 «Paspabomxka
INEKMPOHHBIX ycmpoticme u cucmem» (YKpynHEHHas Tpymma crenuaibHoctet 117.00.00
DnexmpoHuxa, paduomexHuka u cucmemyl céa3u), i 00ydaromuxcs ouHou GopMbl 00yUIECHUS.
Pabouas mporpamma paspaborana B coorBerctBUu ¢ @I'OC cpeanero obuiero odpazoBaHus, C
y4eTOM TNpPUMEpPHONH NporpaMMbl 001Ie00pa3oBaTeNbHON y4eOHON IUCHMIUIMHBI «DU3UKaAY,
pexomennoBanHo @OI'BOY «MHCcTHTYT pa3BuTus MpodeccnoHalIbHOTO 00pa3oBaHUSL) B
KayecTBE MPUMEPHOM MporpamMmbl JUId  pealu3alii  OCHOBHOH  IpodecCHOHAIBHON
obOpazoBarensHoi mporpamMmbl CIIO Ha 6a3ze OCHOBHOTO 00IIEro 0Opa3oBaHUs C TMOTYyYCHHUEM
cpennero obmiero oobpazoBanus (IIpotokon Ne 14 ot «30» Hos6ps 2022 1.).

1.2. Mecto y4yeOHOH JMCUMIUIMHBI B CTPYKTYpe OCHOBHOH MNpodecCHOHAIBHOM
o0pa3oBaTe/IbHOI NPOrpaMMblI

VYyeOnast nucruruiiHa « Qu3uxka» M3ydaeTcss B 0011e00pa30BaTEIbHOM IIUKIIE yU4eOHOTO
mana OOII CITO na 6a3e 0OCHOBHOTO OOIIEro 0Opa3oBaHUs C MOJYYCHHEM CPEIHETO OOIIero
obpazosanus ([IIICC3)

1.3. Heab ¥ muianupyembie pe3yJbTAThl 0CBOEHUS JUCUMILIUHBI:

1.3. [lnanupyemble pe3yabTaTbl 0CBOEHUS] AUCHUIIMHBI:

CopepxaHne nporpammbl 0b6weobpasoBatensHoit  aucumnamHel  ®Ousnka
HanpaBiieHO Ha AOCTUXKEHUE CNEAVIOWNX Lienei:

e (opmupoBaHMe Yy 0OYYAIOWMXCA YBEPEHHOCTU B LEHHOCTU 06pa3oBaHuA,
3HAYUMOCTM  (U3MYECKUX 3HAHWW [ANA  COBPEMEHHOro  KBanu(UUUPOBAHHOIO
cneuuanucTa Npu ocywecTeaeHnn ero npodeccnoHanbHoOn AeaTeNnbHOCTH;

e (dopmMupoBaHMe eCTeCTBEHHO-HAY4YHOW rTPAMOTHOCTH;

e OBNageHune cneunduyeckoil CUCTEMOMN hU3MYeCKUX MOHATUN,
TEPMUHONOTUEN N CUMBOJIUKOW;

e 0CBOEHMEe OCHOBHbIX (hU3NYECKUX TEOPUIN, 3aKOHOB, 3aKOHOMEPHOCTENR;

e OBNafileHMe OCHOBHbLIMW  MeTOJaMM  HAY4YHOro MO3HAHUA  MPUPOALI,
ucnonb3yembiMm B u3nke (HabnwoaeHue, onucaHue, U3MEpeHWUe, BbIABUKEHUE
rMnoTes, NpoBeAeHNe IKCNEePUMEHTA);

e OBNafeHuWe yMeHusMM 06pabaTbiBaTb AAHHBIE 3KCMEPUMEHTA, OOBACHATH
noNy4YeHHble pe3yibTaThl, YCTaHaBNMBaTb 3aBUCUMOCTM MeXay GU3NYecKuMH
BEMIMYMHAMU B HAONIOJAEMOM ABNEHWUM, [eNaTh BbIBOAbI;

e (opMupoBaHMe yMeHWUA pewatb (QU3nyeckne 3ajayn PpasHbiX YPOBHEM
CIOXHOCTU;

e pa3BUTUE MNO3HABATENIbHbIX WHTEPEeCOB, WHTENNEKTYaNbHbIX U TBOPYECKUX
cnocobHocTeit B mpouecce npuobpeTeHUs 3HAHUWA C UCNONb30BAHUEM Pa3NUYHbIX
MCTOYHMKOB MHGMOPMALMM U COBPEMEHHBIX MHPOPMALMOHHBIX TEXHONOTUI; YMEHMIA
tdopMynupoBatb ¥ 00OCHOBbIBATb COOCTBEHHYID MO3WLWIO NO OTHOWEHUK K
hun3nyeckomn MHGopMaLMK, NoNyYaemMoi U3 pa3HbiX UCTOYHWKOB;

e BOCMWUTaHWE YYBCTBA FOPAOCTM 33 POCCUICKYIO (DU3UYECKYIO HAYKY.



Ocsoenue kypca O[] «®usuka» npegnonaraer pewexHune cneayiowmx 3aaay:

» npuobpereHue 3HaHuit 0 hyHaaMeHTanbHbIX DU3NYECKNUX 3aKOHAX, NEMALUNX
B OCHOBE COBpeMeHHOW (M3NYeCKOM KapTUHbI MUpPA, NPUHLMNOB [EUCTBUA
TeXHWYECKUX YCTPOWCTE M NPOM3BOACTBEHHLIX MPOLECCOB, 0 Haubonee BaMHbIX
OTKPLITUAX B 06MacTu $W3MKK, OKA3aBWMX ONpefensolee BAWAHWE HA pa3BUTHe
TEXHUKK M TEXHONOTnK;

* NOHUMMaHWe (U3NYECKON CYWHOCTU ABNEHUW, NPOABNAIOLMXCA B paMKax
NPOU3BOACTBEHHON JeATENbHOCTH;

* 0cCBOeHue cnocoboB MCNonb30BaHWA GU3NYECKUX 3HAHUIA [ANA pelueHKs
npakTM4eckux u npodeccuoHanbHbiX 3ajay, O0OBACHEHWs ABNEHUI NpUpoabl,
NPOU3BOACTBEHHLIX U TEXHONOMMYECKUX NPOLEeCccos, NPUHLMUNOB AeAcCTBUA

TEXHUYeckux npubopoB U ycTpoicts, obecneyeHus  HesonacHoCTH
NPOU3BOACTBA U OXPaHbl NPUPOAbI;

+ (hopMUpOBaHME YMEHWIA pewaThk yYebHO-NpakTUYeckue 3agaun Gusnyeckoro
CoflepKaHmna C y4eTom npodeccHOHaNbHOW HaNPaBNEHHOCTH;

» npuobpeTeHue onbiTa NO3HAHUA U CAMONO3HAHUA; YMEHWI CTAaBUTb 3a[ja4M U
pewatb npobnaemsl ¢ y4EToM NpodheccMoHansHoi HanPaBNEHHOCTH;

* (oOpMUpOBaHME YMEHUW WCKaTb, aHanu3uposatb K obpabatbiBaTh
bu3nyeckyro uHdopmauuio ¢ y4ETomM npodeccuoHanbHOM HanpaBAeHHOCTH;

* MOArOTOBKA 00YYaOWMXCA K yCNEWHOMY OCBOEHWIO AMCUMNAMH U MOAyNei
npogeccMoHanbHOro UMKna: GOpMUPOBAHUE Y HUX YMEHUN W ONbiTa AeATeNbHOCTH,
XapakTepHblXx ana npodeccuil / AOMKHOCTEN CAyKaWMX WAW CneuuanbHoCcTed,
nosly4yaembix B npoeccuoHanbHeix 06pa3oBaTeNbHbIX OpraHu3aunsx;

* MOAroToBKa K hopMUpOBaHMIO 061WMX KOMNETEHLMIA Byaywero cneyuanucra:
camoobpa3oBaHus, KOMMYHWUKALUMK, MNPOABNEHUA TPaAXKAAHCKO- NATPUOTUYECKOI
NO3ULKUK, COTPYAHMYECTBA, NMPWUHATUA PelleHUW B CTAHOAPTHOW M HecTaHOapTHOW
CUTYaUMAX, NPOEKTUPOBAHMUA, NpoBeAeHUA PU3nyeckux uimeperuin, 3ddekTMBHOro u
6e30nacHOro WCNONb30BaHUA Pa3NMYHBIX TEXHMYECKUX YCTPOMCTB, cobniogeHus
npaeun oxpaHel Tpyaa npu pabote ¢ pusnyeckumm npubopamu u obopyaoBaHuemM.,

OcobeHHOCTb OPMMPOBAHWA COBOKYMHOCTM 3afady M3yyeHWs GU3MKU ans
CUCTEMbl  CpefiHero  npodeccMoHanbHOro  06pa3oBaHMA  3aK/IKOYaeTcs B
HeobxogMMOCTH peanu3aunu npodeccHoHanbHON HaNpaBNeHHOCTU pelaembix3aay,
yyéTa ocobeHHocTel cdhepbl AeATENbHOCTH BYAYILUX CNeLUanucToB.

B pesynbtate 0CBOEHWA AUCUMNIUHBI 0OYYAIOWMACA JONKEH 3HAT:

* CMbICA MOHATUIA: DU3MYECKOE ABNEHUE, TMNOTE3a, 3aKOH, TEOPUs, BELECTBO,
B3aWMOMEACTBME, INEKTPOMArHUTHOE none, BONHA, (DOTOH, aTtoM, atoMHoe AApo,
MOHU3UPYIOLLNE U3NIYYEHUS;



* CMbICA (DU3NMYECKUX BENWYMH: CKOPOCTb, YCKOPEHWe, Macca, cuna, MMNynsC,
paboTa, MexaHW4YecKas 3Heprus, BHYTPEHHAA 3Heprus, abconioTHas Temnepatypa,
CPefHAR  KMHETMYeCKas 3Heprua 4acTul BewecTsa, KONMYECTBO TennOoThl,
3INEMEHTAPHbIN 3NeKTPUYECKUI 3apaj;

* CMbICN  U3MYECKMX 33aKOHOB KNACCMYECKOW MeXaHUKW, BCEeMUPHOro
TATOTEHUA, COXPAHEHWA  3IHEPruM, MMNynAbca M 3NEeKTPUYeCcKoro  3apaga,
TePMOAMHAMUKM, INEKTPOMArHUTHOM UHAYKUMK, oTodddekTa;

* BKNAA POCCUACKMX # 3apyDeHBIX yYeHbIX, OKa3aBLWKX Hanbonbluee BAUAHKE
Ha pa3suTue GU3NKK;

B pe3ynbTate ocBOEHWA AMCUMNAUHBI 0OYYAIOLWMACA AOMKEH YMETD:

* NPOBOAWUTL HAONIOJEHUA, NNAHUPOBATb U BbIMONHATL IKCNIEPUMEHTDI,

* BbIABUraTb FMNOTE3bl U CTPOUTL MOAENH,

* NPUMEHATb  NONYYeHHble 3HaHMA no  du3mke gna  06bLACHEHUA
pasHoobpasHbix GU3MYECKUX ABNEHWUI M CBOICTB BEWeCTs;

* MPaKTUYECKW UCNOb30BaTh U3NYECKUE 3HAHUA;

* OLEeHUBaTb AOCTOBEPHOCTb €CTECTBEHHO-HAyYHON MHpOpMaLnK;

* MCNONBb30BaTb NpUoOBpeTeHHble 3HAHMA # YMEHMA [NA  peleHus
NPaKTMYeCKUX  3ajay NOBCEAHEBHOM  XW3HM, obecneyeHus 6e3onacHoOCTH
COOCTBEHHOM XW3HM, PALMOHANBLHOIO NPUPOAONONL30BAHUA U OXPaHbl OKPYIKAOLel
cpenpl.

* ONUCLIBATL U OOBACHATL DU3NYECKMEe ABNEHMA M CBOMCTBA TeN: CBOWCTBA
raso., XMAKOCTEW U TBEPALIX TeN; INEKTPOMArHUTHYI MHAYKLUMIO, pacnpocTpaHeHue
3NEKTPOMAarHUTHLIX BONH; BONHOBbLIE CBOMCTBA CBETA; U3NYYEHUE U NOTNOLLEeHUe CBeTa
atomom; dotosddexT;

* OT/IM4ATh FMNOTE3bl OT HAYYHbIX TEOPUIA;

* [lenaTb BbIBOAbI HA OCHOBE 3KCNEePUMEHTaNbHbIX AAHHBbIX;

* NPUBOAWUTL NPUMEPLI, NOKa3blBawlWe, YTo: HAONIOAEHUA W 3KCNEPUMEHT
ABNAIOTCA OCHOBOW [NA BbLIABUMEHMA rUNOTE3 W TEOpPMil, NO3BONAIOT NPOBEPHTDH
WCTMHHOCTb TEOPeTUYeCKUX BbLIBOJOB; (MU3MYECKAA TeopuA [aeT BO3MOXHOCTb
06BACHATD M3BECTHbIE ABNEHMA NPUPOAbLI U HayyHble (akTbl, NpeAcKasbiBaTh ele
HEM3BECTHbIE ABNEHUA;

* NPUBOAMTL NPUMEPbLI NPAKTUYECKOr0 WCNONb30BaHMA (U3NYECKUX 3HAHWA:
3aKOHOB MexaHWKMW, TEepMOAMHAMWUKM W INEKTPOAUHAMUKW B IHEpreTuke; pasnuuHbix
BUAOB 3NEKTPOMArHMTHLIX W3NYY4EHWIA ANA Pa3BUTMA Pagno U TeNeKOMMYHUKaL MW,
KBAaHTOBOW (PU3MKW B CO3AaHUN ANEPHON SHEPreTUKKU,Na3epos;

* BOCNPWHMMATL M HA OCHOBE NONYYEHHbIX 3HAHMI CAMOCTOATENbHO OLE@HUBATH
uHdopmauuw, cogepxauyioca B coobuennax CMU, WHTepHeTe, HayYyHONONYNAPHBIX
CTaTbAX.

* MPUMEHATb NONYYEHHbIE 3HAHWUA ANA PelleHna PU3NYecKnx 3agay;

» onpegenate xapaktep dwusuyeckoro npouecca no rpadwuky, Tabnuue,
bopmyne*;

W3MepATb pAd (PU3NYeCKUX BENWUYMH, NPeACTaBNAA pe3ynbTaThl U3MEpeHuii C

Y4YETOM UX NOrpelHoCTen.



Kop 1 HaumeHoBaHue
(HOPMUPYEMBIX KOMMETEHLWA

MnasupyeMele pe3ynbTaThl 0CBOEHUA AHCLMMINHEI

06uwue’

LncunnnuHapHse’

0K 01. Buibupare cnocobsl peweHna
3afjay npod)eccHoHanbHoiA
AeATeNbHOCTA NPUMEHUTENEHO K
pasnu4HbIM KOHTEKCTaM

B yacTu TpynoBoro BOCNMTaHUA:

- TOTOBHOCTb K TpYAY, OCO3HAaHME LEHHOCTM MacTepcTea,
TpyAonobue;

- TOTOBHOCTE K aKTUBHOW [EATENLHOCTH TEXHONOFUYECKOMH U
COUMan:HOH HanpaBNeHHOCTH, cNocoBHOCTE MHULMMPOBATD,

NAaHUpoBaTb W CAaMOCTOATENbHO  BHIMOMHATE  TaKyl
LeATeNbHOCTb;
- MHTEpec K pa3nuuHbiM - cdepaM  npodeccuoHanbHoA
LeATeNbHOCTH,

OBnafieHve yHUBEpPCanbHLIMU Y4e6HbLIMW NO3HABATENLHBIMMA
NeHCTBUAMMK:

a)Ba308bIe NOrMYECKMe JEHCTBUA:

- camocToATencHo  GOpMYNMPOBaTE W AKTYanM3MpoBaTh
npobnemy, paccMaTpuBaTh ee BCECTOPOHHE;

-yCTaHABNMBATL CYWECTBEHHBIA NPWU3HAK MNU OCHOBAHWA
ANA CpaBHEHUA, Knaccutukauuu u obobueHus;

- onpegenAte UenuW OeATentHOCTW, 3aflaBaTb NapaMeTpel W
KPUTEDUM WX NOCTUHEHUA;

- BbIABNATL 3aKOHOMEDPHOCTH u NPpOTUBOPEYUA B
paccMaTpuBaeMblx ABNEHUAX;

- BHOCHUTb KOPPEKTHEDI B [eATEeNbHOCTb, OUEHWBATb
COOTBETCTBME  pe3ynbTatos UenaM, OoUueHWBaTb pPUCKWK
NOCNeACTBMW AEATENLHOCTY;

- pa3eMBaTh KpeaTtueHoe MbILWEHWE npu pelweHnn

KU3HEHHBIX Npobnem

6)6asoBesle MCcCNegoBaTeNbCKUE JEHCTBNA:

- BNajeTs  HaBblKaMW  y4eBGHO-WCCNefoBaTeNbCHOM U
NPOEKTHOM eATENbHOCTY, HABBIKAMU Pa3pelleHua npobnem;
BLIABNATL NPUYMHHO-CIEACTBEHHBIE CBA3MN "
AKTYaNW3WPOBATh 3a[a4y, BbI[BUIATb TMNOTE3Y e pelleHus,

- chopMUpOBaTL NPEACTABAEHUA O POAU U MecTe du3uKK
W aCTPOHOMUM B COBPEMEHHOM HayuHOMH KapTUHe Mupa, 0
cuctemooBpasyiowein  ponu  QU3MKM B pa3BUTMK
eCTECTBEHHBIX HAYK, TEXHUKW U COBPEMEHHbIX TEXHONOTHH,
0 BKNANe POCCHACKUX U 3apyBemHbIX YUEHbIX-DU3UKOB B

Pa3BUTHE HAYKM; NOHUMAHWE OUINYECKDH CYLHOCTH
HabnwogaeMblx ABNEHWH MUKDOMUpA, MaKpoMupa W
MeraMupa;  NOHMMaHWe  ponM  acTpOHOMWM B

NpaKTUYECKOH fAeATENbHOCTM YeNoBEeKa W JanbHeliem
Hay4HO-TEXHUYECHOM  Pa3BUTUM, PONU  OU3MKU B
hOpPMUPOBAHMW  Kpyro3opa WM (DYHKUWOHANLHOM
rpaMOTHOCTH 4eNoBeKa [ANA peleHUA NPaKTUYecKHx
3apau;

- chopMUpOBaTE YMEHUA pellaTb pacyeTHble 3afaun c
ABHO 3afjiaHHOW (U3MYecKOd Mofenklo, UCMOAbL3yA
(U3MYECKUe 33KOHbI U MPUHLMMLI; HA OCHOBE aHanW3a
\VCnoBMA  3ajayu  BeIGMpaTh  U3MYECKyld  MoAenb,
BHENATL  (U3HYECKME  BEAWUMHBL W OpMynbl,
HeobxofuMble ANA ee pelleHMA, NPOBOLMTL pacyeTul W
OLEHMBATb  peanbHOCTb  MONYYEHHOrD  3HaYeHus
(DU3MYECKOH BENWYMHBI; pelaTh KavyecTBEHHble 3ajauM,
BLICTPaMBaA NOTMYECKM HEMpPOTUBOPEYMBYIO LENOYKY
PacCyMAEHWH ¢ ONOPO  HAa M3YUEHHblE  33KOHbI,
3aKOHOMEPHOCTH 1 PU3UYECKHE ABNEHNA;

- Bnafiets OCHOBOMONATADLMMU U3NYECKUMM
NMOHATUAMM M BENMYMHAMM,  XaPaKTEpPU3YIOLWNMK
tu3ndeckue npoueccsl (CBA3AHHLIMA C MeXaHWYecKuM
ABWMEHUEM, B3aUMOLEACTBMEM TeN, MexaHW4ecKUMM
KoneGaHMAMM W BONMHAMW;  ATOMHO-MONEKyNAPHbLIM
CTpoeHMeM  BellecTsa,  TEMNOBLIMA  MpoLeccamu;

HaxopuTb  apryMeHTbl  [AA  JOKa3aTenbcrtea  CBOMX
YTBEPMIEHUMA, 33/1aBaTh NAPAMETPLI M KDUTEPHUK PELUEHMUA;
- aHanM3WpoBaTL MONYYEHHbIE B XOJE PeweHus 3ajaqu
pe3ynbTaThl, KPUTUYECKW OLEHWBATb MX [OCTOBEPHOCTb,
NPOrHO3MpOBaTL U3MEHEHHME B HOBLIX YCNOBUAX;

- YMETb  MEpPeHOCUTb  3HaHUA B MO3HABATENbHYIO
NpaKTUYECKYK 0ONaCTH HW3IHEJEATENLHOCTH;

- YMETb MHTErpupoBaTh 3HAHUA M3 PasHeIX MpPeAMETHLIX
obnactei;

- BLILBMraTk HOBLI®
NOAXOAbl M PELIEHUA;
- CNOCOOHOCTE MX WMCNONbL30BAHMA B MNO3HABATENBLHOW M
COLMaNnBHOM NpaKTUKe.

W

nhew, npegnarate OpUrWMHanbHble

INEKTPUYECKUM M MArHUTHLIM MONAMM, INEKTPUYECKUM
TOKOM, 3NEKTPOMArHWTHHIMW KONEDaHWAMU W BONHAMM;
ONTHYECHUMU  ABNEHWAMM; KBAHTOBLIMKM  ABNEHWUAMM,
CTPOEHMEM aTOMa U aTOMHOTO AAPa, PAAMOAKTUBHOCTLIO);
BN3fleHHe  OCHOBOMONAraloWMMK  ACTPOHOMMUYECKUMM
NOHATUAMM, NO3BONAWMMMU XapaKTEPU3OBATL NPOLECCH,
NPOMCXOAWME Ha 3BE3[lax, B 3BE3JHbIX CWUCTEMax, B
MEeMranaKTMyeckoW cpepe; LBMMEeHUe HebecHelx Ten,
3IBONKOLUMIO 3837 W BceneHHoil;

- BNajeTb 3aKOHOMEPHOCTAMM, 3aKOHAMM W TEOPUAMM
(3akoH BcemupHoro TaroTewus, I, II u III 3akoHsl
HbloTOHa, 33KOH COXPaHEeHWA MEXaHWYecKol 3Hepruu,
3aHOH COXPAHeHUA MMMYIbCa, MPUHLMN CYMeprno3uLuu
CWN, MPUHLKN PaBHOMPABHOCTU WHEPLMANbHLIX CHCTEM
0TCYETa; MONEKYNAPHO-KUHETUYECKYIO TEOPUID CTPOEHMUA
BEWECTBA,  ra3oBble  3aKOHb,  NepBblii 33HOH
TEPMOANHAMUKM; 33KOH COXPaHeHUA 3NEKTPUYECKOro
3apApa, 3akoH Kynowa, 3akoH Oma gnA y4acTKa uenu,
3aKoH OMa AnA MONHOM 3NEKTPUYECKOW Lenw, 3aKoH
[bxoyns - JleHua, 3aKoH 3NEKTPOMArHUTHOW MHAYKUWH,
33HOH COXPaHEHWA 3HEpruu, 3aKoH NpAMOAMHERHOTO
pacnpocTpaHeHun CBeTa, 3aKOH OTPaMEeHUA CBETA, 3aKOH
NPenoMNEHWA CBETA; 3aKOH COXPAHEHWA 3HEPrUM, 3aKOH
COXpaHeHuA MMMYALCa, 33KOH COXpaHeHus
3INEKTPMYECKOro 3apAfda, 3aKOH COXPaHEHWA MaccoBoro
yucna, noctynatel  bopa, 3aKoH  pafMOaKTUBHOrO
pacnapa); VYBEpPEHHOE WCNONb30BaHUE 33KOHOB U
3aKOHOMEPHOCTEA NpU aHanu3e GU3IMYeCKWX ABNEHWIA W
NpoUEeccoB.

0K 02. Wcnonb3oBaTb COBPEMEHHbIR
cpeAcTBa MOWCKa, aHanK3a u
WHTEpNpeTauuu UHopMaLmu, u
WHGOPMaLMOHHLIE TEXHONOTUM AN
BLIMONHEHUA 3afay
NpOeccUoHaNbHOM LeATeNbHOCTH

B 06nacTu UeHHOCTH Hay4HOTO NO3HAHMUA:

- clopMUDOBAHHOCTE MWPOBO33DEHMA, COOTBETCTBYHOLIErO
COBPEMEHHOMY YPOBHIO Pa3BUTUA HaykW U o6LEeCTBEHHON
NpaKTMKM,  OCHOBAHHOTO  Ha  Auanore  KymeTyp,
crocofcTByOWero  OCO3HaHWK — CBOEro  MecTa B
NONUKYNLTYPHOM MUPE;

- COBEpLUEHCTBOBAHME A3LIKOBOW M YMTATENLCHON KyNbTypbl

-YMeTk Y4YWTBIBATL TpaHUUbl NMpUMeHeHWA W3Y4YeHHbIX
¢M3HH€CKMX Mmogenen: MaTtepuaneHaa TOYKa,
MHepuMWanbHaAa CUCTema oTCueTa, MOEeaNbHLIN ras;
MOOenu CTpOeHWA rasos, WULKOCTER M TBEPABIX Ten,
TOYEYHBIA BHEKTPM‘-IECKMﬁ 3apap, AfepHaa Mofen. atoMa,
HYKNOHHaa MofJens aTtoMHOro AApa npu  peleHdu
¢M3HHECKMX 3apad.

KaK cpefAcTBa B3aUMOfeHCTBUA MeXnay NobMKA W NO3HaHWA




Mupa;

- OCO3HAHWE LEHHOCTM HAYYHOW JeATeNbHOCTW, FOTOBHOCTb
OCYWECTBAATL  MPOEKTHYID W UCCIENOBATEbCKYI
LeATeNbHOCTs MHAWBUAYANLHO U B rpynne;

- DBnageHue yHUBEPCANbHLIMM y4eBHLIMKM NO3HABATENLHEIMM
LeHCTBUAMU:

&) pa6ora c uHdopmaynei:

- BMajeTb  HaBbIKAMM  NOMyYeHus  WHbOpMauMu U3
WCTOUHMKOB Pa3HbiX TUMOB, CAMOCTOATENLHO OCYUECTBAATH
NOMCHK, dHanus, CcUcTeMaTuiauuw "] WHTEprnpeTayuMo
MH(OPMALMK PAINUYHBIX BU0B U (hOPM MPeACTaBNeHUA;

- CO3[aBaTh TEKCTH B Pa3fMuHbiX (OpMarax C yueTom
Ha3HaueHns WHOOPMaUMKM W LEeNeBoi ayauTopuK, Bbibupan
ONTUMaNLHYI0 DOPMY NPEACTABNEHUA W BU3Yanu3auun;

- OLEHUBATb LOCTOBEPHOCTL, NIEMMTUMHOCTL MHAOPMALUY, E8
COOTBETCTBME NPABOBLIM W MOPANLHO-3TUYECKWUM HOpMaM;

- MCMONb30BATH cpeacTsa HHBOPMAUMOHHBIX "
KOMMYHWKALMOHHBIX TEXHONOTUA B PEWEHUA KOTHUTUBHBIX,
KOMMYHWKATMBHLIX W OpPraHM3auMoHHBIX  3ajaqy ¢
cobnogenneM  TpeBoBaHWIA  IProHOMMKM,  TEXHUKM
6e30NacHOCTH, TUrHeHsl, pecypcocbepemeHus, NPaBoBLIX U
ITUYECKUX HOPM, HOPM MH(OPMAUMOHHOI GesonacHocTu;

- Bnajets HaBblKaMu pacno3sHaBaHuA "] 3alnTeI
MH(OPMALMK, MHDOPMALMOHHOH H230NACHOCTH TMMHOCTH.

0K 03. MnaHupoeaTb U
peanu3oBbIBaTe COGCTBEHHOR
NPoheCCHOHANBLHOE W THYHOCTHOE
Dpa3’BUTHE, NPEANPUHUMATENLCKYIO
AEATENLHOCTb B NPO(ECCHOHANLHOIR
chepe, UCMONb30BATL 3HAHMA NO
(MHAHCOBOI rPaMOTHOCTH B
DPa3NUUHBIX MUIHEHHBIX CUTYALMUAX

B 06nacTu AyXoBHO-HPaBCTBEHHOTO BOCTMTAHMA:

- chopMUpoBaHHOCTL HPaBCTBEHHOTO CO3HaHMA,
3TMYECKOrO NOBEAEHHA;

- cnocobHOCTL  OUEHMBATL  CUTyaLWMIO W NPUHUMaTL
0CO3HaHHbIE pelwenus, OPWEHTHPYACH Ha
MOpanbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

- DCO3HaHWe NMYHOTO BKNAfa B NOCTPOEHWE YCTOWYMBOrO
Gynywero;

- OTBETCTBEHHO® OTHOWEHWE K CBOMM DPOAWTENAM W (MAu)
LPYrUM 4NeHaM CeMbH, CO3[@HMI0 CEMbM Ha OCHOBE
OCO3HAHHOTD MPUHATUR LEHHOCTEA CEMEMHOI JKM3HH B
COOTBETCTBUM C TPafuLUAMK Hapoaos Poccuu;

Oenanenue yHUBEPCANLHBIMU DErYNATUBHLIMKU IEHCTBUAMMU:

- BNlajete OCHOBHbLIMW METOOaMW Hay4HOro NO3HaHWA,
MCNONb3yeMbiMK B EI]MBMKE! NpoBOAMTE NpAMBIE W
KOCBEHHbIE U3MEDPEHUA ¢M3H\|ECKHX BENTWYUH, BI:IGHpaH
ONTUMANLHLIA cnocob M3iMepeHua u MCNonb3ya
M3BECTHbLIE METOAbl OLEHKW FIOV'pEUJHDCTEI;\ MEMEPEHMVI,
NpoBOAWTE WCCNefoBaHWe 3aBUCHMOCTER ¢M3W’IECKV‘X
BeIMYHWH C MUCNONbL30BAHMEM  MPAMBIX MEMEpEHMF‘I,
06BLACHATE nony4yeHHule pesyneTartsl, MCNoNb3yAa
¢H3HLIECKME TEOpHMM, 3aKOHBI W TNOHATHA, W [enatb
BbIBOLGI; coﬁmop,am npaeuna BesonacHoro TpyLa npu
npoBefeHuu WCcneaoBaHun B pamMKax yueﬁHDru
JKCNepuMeHTa H yHEGHO-MCCﬂE,QDBaTEﬂbCKDFI
OEATENBHOCTH C MCNoNbL30BaHWEM uM¢)pDBhIX

a)CaMoopraHu3auus;

- CaMOCTOATENLHO OCYWeCTBAATL No3HaBaTenbHylo
NeATeNLHOCTh,  BLIABNAT,  npobnemsl,  CTaBUTb ¢
opmynupoears cobeTeeHHble 3afaud B 0Opa3oBaTencHoi
NEeATENLHOCTY M U3HEHHbIX CUTYaLUAX;

- CaMOCTOATENbHO COCTABNATL MNaH pelweHuA npobnemsl C
Y4ETOM MMEIOLMXCA pecypcoB, COBCTBEHHLIX BO3MOXHOCTEN
W NPeANOYTEHUI;

- NaBaTb OLEHKY HOBLIM CUTYaLMAM;

cnocobcTBOBaTE OPMUPOBAHMIO U MPOABNEHWID LIMPOKOH
3PYAMLMU B Pa3HbiX 06NACTAX 3HAHUIA, NOCTOAHHO NOBLIWATL
ceoil obpa3zoBaTenbHbIi U KYNBTYPHLIA YPOBEHb;

) camoKoHTpOnNb:

MCNONb30BaTe NMPUEMbl PedieKcUd ANA OLEHKM CHTYaluK,
BbifOpa BEPHOTO PeleHus;

-yMeTb OUEHMBaTb PUCKM W CBOEBPEMEHHD NPHHUMATL
PeLIeHUA N0 UX CHUKEHUIO;

B) IMOLUMOHANLHBIA  WHTEANEKT,  Npepnonaralwui
chopMupoBaHHOCTL:

BHYTPEHHEll MOTWBALMM, BKIWOYAIOWEH CTPEMNeHHe K
LOCTMIKEHWIO LIeNW W ycnexy, ONTHMU3M, MHWLWATUBHOCTD,
YMEeHUe [edCTBOBATL, UCXO/IA U3 CBOMX BO3MOXKHOCTENM;

- 3MNaTuu, BKNIOUAIOWEN cnocoBHOCTL NOHUMaTb
IMOLMOHANEHOE COCTOAHWME [pYruX, YYWTLIBaTL ero npu
OCYUIECTBARHUM KOMMYHUKALMK, CNOCOBHOCTL K COMYBCTBUID
1 CONepeXUBAHMIO;

COLMaNbHbLIX  HaBBIKOB,  BKAKOYAWWMX  CNOCOBHOCTL
BLICTPaMBaTL OTHOWEHHWA C APYrUMU NIOAbMM, 3a00TUTLCA,
NPOABNATL MHTEPEC W Pa3pelaTb KOH(ANKTLI.

M3MEDUTENbHLIX  YCTPOMCTB u  naboparopHoro
060pyA0BaHMA; CHOPMUPOBAHHOCTL NMPEACTABNEHWA O
MEeTOofax NONYYeH!s HAYYHBIX ACTPOHOMUYECKUX 3HAHURA
- oBnagets (copMupoBaTh NPEACTABNEHUA) NPABUNAMU
3anuck  Gu3ndeckux  QopMmyn  pensedHo-TOYEYHOM
cucTembl obozHavenuin Jl. Bpaina (gnAa cnembix M
cnaboBuaAwWwmMx 0By4aoWMXCA).

0K 04. 3dexTuBHO
B3aMMO/EACTBOBATH W paboTath B
KONNEKTUBE W KOMaHfe

- rOTOBHOCTb M cnocoBHOCTL K DﬁpBBDBBHWO W
CaMOpPa3BUTUKD, CaMOCTOATENbLHOCTH W CamoonpeneneHuio;
-0BnajeHue HaBbIKaMH ylleﬁHO-HCCHQHOB&TEHBCKGF\,
ﬂ'poeKTHDFl W couuanbuoﬁ NEATeNbLHOCTH,

Osnapenve YHUBEPCANbHLIMK KOMMYHWKATUBHBLIMK
BEACTBUAMMK:

0) coBMecTHan QeaTeNbHOCTb:

- NOHWMaTe WU WCNONL30BATE NpeuMyllecTea KOMaHﬂHOﬁ u

- OBMAafeTb YMEHUAMYU paboTaTb B rPyNNe ¢ BbINOAHEHHEM
Pa3NWUHBIX COLMAnbHBIX pONeil, mnaHWpoeaTs paboTy
rpynnbl, paLMoHanbHo pacnpefenaTs AeATenbHOCTb B
HECTaHAPTHbIX CUTYaLUAX, aleKBATHO OUEHWBATL BKNAA
KMAOrO W3 y4acTHUKOB TPynNnbl B peweHue
paccMatpueaemoit npoGnemel.




WHOMBHOYaNLHOW paboTsl;

- NPUHUMATL Lenu COBMeCTHOM LeATeNbHOCTH,
OpraHW30BLIBATL M  KOOPAMHWMPOBATh [EACTBMA MO  ee
AOCTUMEHWIO: COCTABNATL NAaH AeACTBUMA, pacnpepenatb
DOMU C YUETOM MHEHUIl YYACTHUKOB OBCYMAATL Pe3ynbTaThl
COBMeCTHOW paboTsi;

- KOOPAMHUPOBATE W  BLIMONHATL
peanbHoro, BUPTYankHoro "
B3aWMOAEHCTBUA;

- OCYILECTBNATL MO3UTMBHOE CTpaTeryeckoe NoBejeHue B
pasfMYHBIX ~ CWHTYaLUWAX, MNPOABNATb  TBOpYECTBO U
BooGpameHue, GbiTb MHULMATUBHLIM

OBnapeHue yHUBEPCANbHBIMM PETYNATHBHLIMK AeHCTBUAMM:
r) npuHsTHE cebA u ApYrux nogen:

- NPUHMMaTb MOTUBBI M apryMmeHTel Apyrux Jiofed npu
aHanu3e pesynbTaToB AeATeNbHOCTH;

- NpU3HaBaTh CBOE NPaBo W NPaBo APYruX NIOAEH Ha OWHBKK;
pa3BuBaTh cnocobHOCTb NOHUMATh MUD C MO3WLMKM [pYroro
yenoBeka.

paboty B yCnOBUAX
KoMBUHUPOBAHHOTO

0K 05. OcywecTBnaTh YCTHYIO W
NUCbMEHHYI KOMMYHUKALMIO Ha
rocyflapcTBEeHHOM A3blke
Poccuiichoit ®epepaumu ¢ yyetom
ocoBeHHOCTei CoLMankLHoro 1
KyNbTYPHOrO KOHTEKCTa

B USJ'IECTH 3CTETUYECKOro BOCNUTAHKWAL

- 3CTeTUYECKoe OTHOWEeHWE K MUpY, BKNKOYaA 3ICTETURY
Hay4YHOro TBOPYECTBa, NPUCYLEro hU3NYecKor HayKe;

- cnocoBHOCTL BOCMPUHUMATE pa3nM4yHble BUALI WUCKYCCTBA,
TPanMLyu W TBOPYECTBO CBOEro U APYTMX HAPOAOB, OLYWATh
3MOUWOHanesHoe BDE[J,EHCTBHE WMCKYCCTBa;

- yﬁE)KﬂeHHDCTI: B 3HAYMMOCTH ONA NHUYHOCTH W oﬁmecnaa
0Te4yeCTBeHHOro WU MWPOBOrO  WCKYCCTBA, 3THUYECHMWX)
KYNBTYPHBIX TDAAWUWKA W HADOAHOrO TBOPYECTBA;

TOTOBHOCT K CAMOBBLIDAMEHUIO B Pa3HbIX BUAAX UCKYCCTBA,
CTpeMneHue NpoABNATL KavyecTea TBOp‘iECKOﬁ JIMYHOCTH;
oBﬂaﬂeHME YHWBEpCaNbHBIMK KOMMYHWKaTUBHBIMKH
DBEeACTBUAMM:

a) obueHue:

- OCYWECTBNATL KOMMYHUKALWK BO BCEX CHEpax MUZHH;

- pacno3Haeatb HEBEDﬁEﬂbeIE cpencrtea Oﬁl.Ll,EHHﬁ,
NOHWMaTL 3Ha4eHWe COUMANbHLIX 3HAKOB, pacno3HaBaTb

npeanocelnkn KOH¢II‘\MKTHI:IX CMTyELlMFl ] CMAr4aTb

- YMeTb pacnosHaBaTe (M3nyeckne ABNEHUA (Npolecchl)
M OOBACHATE MX Ha OCHOBE W3YYeHHLIX 3aKOHOB:
paBHOMEpHOE W  paBHOYCKOPEHHOE MpAMONUHelHoe
OBumeHue, ceobofHoe napjeHWe Ten, [BMMEHHE MO
OKDYKHOCTH,  MHepLus, B3aWMofieiicTee  Ten,
KoneGaTenbHOE  [JBMMEHWE, DE30HAHC,  BOJHOBOE
neixenve;  puddysus,  OpoyHOBCKOE — ABWMEHWe,
CTpOEHHE MUAKOCTE U TBEPABIX TeN, U3MeHeHue obbeMa
TN NpW  HarpeBaHuu  (OXNamAeHuu), Tennosoe
paBHOBecHe, WCMapeHWe, KOHAEHCauua, NAaBneHue,
KPUCTAaNNM3aLMA, KMNEHWe, BAaWHOCTb BO3JyXa, CBA3b
CpefiHel KMHETWYECKOW 3HEprHM TENNOBOro [LBUKEHUA
MOMeKyn ¢ abCoMOTHOM TemnepaTypoi, NOBbIWEHUE
LaBNeHWs ra3a Npu ero HarpeBaHu1 B 3aKPLITOM COCYAE,
CBA3L MeWJy napaMeTpamu COCTOAHMA rasa B
M3onpoueccax; 3MeKTpM3auMA Ten, B3auMofeicTBue
3apAfoB,  HarpeBaHMe  MPOBOAHMKA € TOKOM,
B3auMofeicTBHe MarHuToB, 3NEKTPOMArHUTHaA

KOHNUKTBI;
- Pa3BepPHYTO W JIOTUYHO W3NaraTb CBOK TOYKY 3PEHUA C
MCNONb30BAHUEM A3BIKOBLIX CPEACTB.

MHAYKUMA, NEACTBUE MArHUTHOTO MOMA HAa NPOBOAHUK C
TOKOM WM [JBMMYWMACA 33pAA,  3NEKTPOMAarHUTHbIE
KonebaHuaA W BONHLI, NPAMONMHEHHOE PacnpocTpaHeHHe
CBETA, OTpameHwe, NpenoMieHue, HHTepdepeHLus,
OMODpaKuMa W NONApU3auMA CBET3, JAMCNEpPCUA CBeTa;
thoTo3NeKTpUYeCKMA  IMGEKT, CBETOBOE [ABNEHME,
BO3HWKHOBEHME NIWHEMYATOro CNeKTpa atoMa BOJOpOoAa,
eCTecTBEeHHAs U MCKYCCTBEHHAA PAAMOAKTUBHOCTL.

0K 07. CopeiicTBOBaTb COXpaHEHHUIO
OKpy¥aloWei cpeasl,
pecypcochepexenuio, NPUMEHATL
3HaHWA 06 N3MEHeHUM KNuMaTa,
NPUHLKNLI Gepexnusoro
NpOW3BOACTBA, 3 deKTUBHO
[eACTBOBATL B YPe3BbIYAAHBIX
CUTYaLMAX

B 06nacti 3KoNOrMYECKOro BOCNUTAHMA:

- CPOPMUPOBAHHOCTL 3KONOTMUYECKOH KYNLTYPbI, NOHUMAHWE
BIMAHWUA CoUuHanbHO-3KOHOMUYECKUX npoueccos Ha
COCTOAHUE ﬂpHpOp,HOIFW “u coumanbuoﬂ Cpefbl, 0CO3HaHWe
rno6GaneHoro XdpaKTepa 3KoNoru4yeckmnx npoﬁnem

- NNAHUPOBAHUE U OCYLECTBNEHUE NEHCTBUIA B OKPYKAKOLLEH
Cpefe Ha OCHOBE 3HaHWA U.EJ'IE\:‘ yCTOﬁNMBDFD pasBUTHA
Yyenoeevyecrtea;
dKTUBHOE HenpuaTue
OKpyYMKWENR cpene;

- YMeHWe NporHo3upoBears HEﬁﬂBI’GI’IpMﬂTHHE 3KONOrH4YecKue
nocnejcTsvAa npegnpuHUMaeMblx ﬂEﬁCTBMF‘L npepoTepaware
WX,

- paclwupeHue onseiTa OeATeNbHOCTH 3KONOTMYECKOM
HanpaeNieHHOCTH Ha OCHOBe 3HaHUIA No q}MEMKe.

[eACTBUIA, NPUHOCAWMX  Bpef

- chopMUpOBaATL YMEHWA MPUMEHATL NONYYEHHbIE 3HAHUA
LNA OGBACHEHUA YCIOBMI NPOTEKAHUA (BU3NYECKUX
ABNEHUA B MpUpode W ANA NPUHATUA NPaKTUYECKUX
pelleHWid B NOBCEAHEBHOW MKWU3HW AnA obecneveHua
Be3onacHocTi npu obpaweHuu ¢ GuIToBLIMU NpUBopamu
1 TEXHUYECKUMU YCTPOCTBAMMU, COXPAHEHUA 3[,0POBbA U
coBNIOEHUA  HOPM  3KONOTMMECKOTO MOBEIEHUA B
OKpyXalowWei cpefe; MNOHMMaHWe HeobGXOAMMOCTH
NPUMEHEHUA AOCTUMEHWA (U3MKM W TexHONorui ana
PaLMOHANLHOrO NPUPOAONONL30BAHUA.




2. CTPYKTYPA U COAEP)KAHUE JUCHUITJIMHBI

2.1 O0beM JMCHUIIMHBI M BHbI y4eOHOH padoThI

Bun yuebHol paboThI O6beM B
Jacax

O06Bem 00pa3oBaTeILHON TPOrPAMMBI TUCITUATIIUHBI 138

1. 0CHOBHOe coiep:KaHue 84

B 1.u.:

Teopernueckoe oOydeHne 64

JlaGopaTopHble 3aHITHS 8

KoHTtposibHBIE pabOTHI 12

2. npogeccOHAILHO-OPHMEHTHPOBAHHOE COJeP:KaHUe 54

B 1.u.:

Teopernueckoe oOydeHne 26

JlaGopaTopHble 3aHTHS 18

IIpoMe:xxyTOYHasi aTTEecTAlUsA (IK3AMEH)




2.2. TemaTn4yecKuil IJIaH N coJepP:KaHUe TUCHHUILIMHBI

Ounas popma oOydeHHS

HaumenoBanue
pa3aesioB U TeM

Conep:kanue y4e0OHOro MaTepuaJa u
(¢opmMbI Opranu3anmu AesiTeIbHOCTH
00y4aroIuXxcs

O0BbeM
4acoB

OcBauBaeMbIe
3JIeMEHTHI
KOMIIeTeHIH

1

2

4

BBenenue. Pusuka
M MeTOAbl HAYYHOI'0
MO3HAHNSA

Copep:xxanue y4e0HOIro MaTepuaJia:

Omsnka — PyHIaMEHTaIbHAs HayKa O
IIPUPOJIE. EcrecTBeHHO-HayYHBII
METOJI TIO3HAHUS, €r0 BO3MOXKHOCTH U
TPaHULBI IIPUMEHUMOCTH.
DKCHEPUMEHT M TEOpHsl B MPOIECCE
No3HaHWs Npuponasl. MonenupoBaHue
¢u3nyecKkux SBIEHUN U MPOLECCOB.
Ponp okcnmepumeHnta M Teopuu B
nporecce ITO3HAHUSA HIPUPOJIBL.
@usnyeckas BenuuyuHa. Pusndeckue
3aKOHbl. ['paHMIIBI  NPUMEHHUMOCTH
¢u3MuecKux 3aKOHOB U TEOpHil.
IIpunmun cootBercTBud. IloHsATHE O
duzngeckoit KapTHHE Mupa.
[Torpemnoctn U3MEpPECHUN
¢u3nueckux  BEIMYUH.  3HaueHue
Qusuxu npu oceoenuu npogeccuii u
cneyuanvrocmeu CI1O.

OK 3
OK'5

Pasznea 1.

Mexanuka

14
(4

Tema 1.1.
OcHOBBI
KHUHEMATUKH

Conepxanue yueOHOro
MaTepuaJa:

MexaHnueckoe ABUKEHUE U €ro BUJBIL.
MarepuanbHas TOYKA.
OTHOCHUTENIBHOCTH MEXaHU4ECKOro
JIBIDKCHUS. Cucrema oTcUeTa.
[IpuHIMn oTHOCUTENBLHOCTU [ anmumes.
CrnocoObl  omucaHusi  JIBHYKEHUS.
Tpaexmopus. I[lymo. I[lepemewenue.
PaBHomepHOE MPSIMOJIMHEHOE
nBmwxkeHue. CKopocTb. MTHOBEHHasi U
CpelHsisi  CKOpPOCTH. Yckopenue.
[IpamonuneitHoe NBIDKEHHE C
MOCTOSIHHBIM YCKOpeHHUeM. JIBuxeHue
c MTOCTOSIHHBIM YCKOpPEHUEM
cBoOOmHOTO TaaeHus. PasnomepHoe
08uUdICeHUe MOYKU NO OKPYHCHOCMU,
yenoeas CKOpOCMmb.
[leHTpOCTpEMUTENBHOE  YCKOpPEHUE.
Kunemamuxa abcomomno meepooco
meina.

Tema 1.2.
OcHOBBI TUHAMHKH

Conep:xaHue y4eOHOI0 MaTepuaJia:

OcHoBHas 3amadya guHaMuku. Cua.
Macca. 3akonsl MexaHukd HproToHA.

OK 01
OKO02
OK04
OKO05
OKO07




Cunel B mpupoge. Cuiia TSDKECTH H
CHJIa BCEMHMPHOIO TATOTEHUS. 3aKOH
BceMUpHoro  tsaroreHus.  Ilepsas
KOCMHYECKasl CKOpOCTb. JIBH>keHue
wianer M Maiblx Ten ConHeuHou
cucrembl. Bec. Hesecomocts. Cuiel
ynpyroct. Cuisl mpeHusi.

Tema 1.3.
3aKkoHBI
COXpaHeHHs B
MeXaHHKe

Copep:xxanue y4e0HOI0 MaTepuaJia:

Nwmnynbe Tena. Umnynbsce cumbl. 3akoH
COXpaHEHHUs UMITyJIbca. PeakTUBHOE
IBIDKEeHUE. Mexanuveckas paboma u
mownocms. Kunemuueckas suepeusi.
Ilomenyuanonass  suepeus.  3aKoH
COXPAHEHUsl MeXAHUYECKOU dHepaull.
PaGora CuiIbl TSOKECTH M CHIIBI
ynpyrocti. KoHcepBaTHBHBIE CHIIBL.
[IpuMeHeHne 3aKOHOB COXpaHEHUS.
Hcnonn30BaHue 3aKOHOB MEXAaHHKHU
JUIST OOBSICHEHHST IBMIKEHUS HEOECHBIX
TeT W JUIS Pa3BUTUS KOCMHYECKHX
WCCIICIOBAHUM, TPAHULIBI
MIPUMEHUMOCTH KJIaCCHYECKOMN
MEXAaHHKHU.

Pemenue 3aga4 npogeccnoHaIbLHOM
HANPABJIECHHOCTH

2

Paznea 2.

Mouexkyasipnas (puszuxa 7
TePMOAMHAMHKA

26
(10/2)

Tema 2.1.
OCHOBBI
MOJIEKYJISIPHO-
KHHEeTHYEeCKOi
Teopum

Conep:xxanue y4eOHOT0 MaTepuaJa:

OCHOBHBIE MOJOXKEHHUSI MOJIEKYJISIPHO-
KMHETHUYeCKOW Teopuu. Pasmepel u
Mmacca MOJIEKYJI " aTOMOB.
bpoyHoBckoe nBmxenue. Cunvl  u
oHepausl MENCMONEKYIAPHO20
83aUMOO0EUCMBUSL. Crpoenue
ra3oo0pa3HblX, XUAKUX U TBEPIBIX
ten. MaeaneHelil ra3. JlaBieHue rasa.
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU ra3os.
Temnepamypa u ee  uzmepenue.
TepmonuHamMuueckas IKasa
TeMIlepaTypbl. AOCOJIOTHBIA  HYJIb
TeMIiepatypbl. Temmeparypa 3BeE3a.
CkopocTu JIBWKEHUSI MOJIEKYJ M HX
U3MEpPEHUE. YPaBHEHHUE COCTOSHMS
uaeanbHoro rasa. Msomponeccel u ux
rpaduku. ['a3oBble 3ak0HBI. MoJsipHas
ra3oBas IOCTOsIHHAs

4

JlaGopaTopHbIe 3aHATHS:
JlaGopaTopuas pabora Nel. Uzyuenue
OJIHOT'O M3 M30IPOLIECCOB.

Tema 2.2.

Copep:xxanue y4e0HOIro0 MaTepuaJia:

OK 01
OKO02
OK 03
OK04
OKO05
OKO07
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OcHOBBI

BuytpeHHsas ~ sHeprus CUCTEMBI.

TepMOAMHAMMKH | BHyTpeHHss oSHeprus uaealbHOTO
raza. Pabora u Temora kak (hopMel
nepefaud  SHEpruu. TerniaoeMKOCTb.
VnenbHas TemoeMkocTh. KonnuectBo
TEIUIOTHl.  YpaBHEHHE  TEIUIOBOTO
Oananca. IlepBoe Hay4aJo
TEPMOJIMHAMUKH. Ama0daTHBIN
mporecc. Bropoe Hayajo
TePMOAUHAMUKU. [Ipunyun Oelicmeus
mennosou MAWUHDL. Tennogvle
osuzameru. Kili mennoeo2o
osucamens. XonoOuibHvle MAUUHDBL.
OxpaHa npupoabl.

Tema 2.3. Conepxanue y4eOHOro MaTepuaJia:
ArperatHbie Ucnapenne ¥ KOHJEHcalUA.
COCTOSTHMS

BellecTBa U
(¢azoBbie nepexoanl

Hacpimennslii map ¥ €ro CBOMCTBA.
Abcomomnas  u  omHOCumenvbHaA
enasxcnocms  6030yxa. llpubopsl s
OmpeNieJIeHUs] BIXKHOCTU  BO3/yXa.
Touka pocel. Kunenue. 3aBUCUMOCTB
TEMIIepaTypbl KHUIEHHUS OT JIaBJICHUS.
Kputnueckoe cocTostHME BeIIECTBa.
XapaKTepucTuKa XKUIAKOTO COCTOSTHUS
BemiecTBa.  [[OBEpXHOCTHBIA  CIIOU
KUJKOCTU. DHEPrus MOBEPXHOCTHOTO
CJ1041. brvxaun MOPAIOK.
Ilosepxnocmmoe HamsiceHue.
Cmauusanue. Aenenus na cpanuye
HcuOKoCcmu ¢ meepobiM  MeNoM.
Kanunnsipasie SIBJIICHHUS.
XapaKTepucTuKka TBEPJOTrO COCTOSTHUS
BElIEeCTBA. Kpucmannuueckue u
amopgnvlie mena. YHpyrue CBOWCTBA
TBEPBIX TeJ. 3aKkoH I'yka.
MexaHnyeckue CBOWCTBA  TBEPJbIX
ten. [lmactuueckas  (octaTouHas)
nepopmanus. Tennogoe pacuupenue
meepovlx ~ men U JHCUOKOCMEI.

Kosgppuyuenm JIUHEUHO020
pacuupenus. Kosgppuyuenm
00bEMHO20  pacuiuperus. Yuem

pacwupenus 6 mexHuke. Iliasnenue.
Yoeronas ~ mennoma  nnasnenus.
Kpucrammzanusi. Ilpakmuueckoe
npuMeHeHue 8 MNOBCEOHEBHOU MHCUZHU
Qusuueckux 3HaHUUL O CBOUCMBAX
2a308, HCUOKOCmell U meepovlx mei.

Pemenue 3amaad c
npogeccuoHaIbHOM
HANPABJEHHOCTBIO.
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JlaGopaTopHbIe 3aHATHS: 2
JlaGopaTopHas pabora  No2.
Onpez[eneHHe BJIQAJKHOCTH BO3JyXa.

KonTpoasnas padora Nel «MousiekyasipHast pu3nka ¥ TEPMOANHAMHUKA)

Pa3pea 3. DIeKTPOAMHAMMKA 48 OK 01

(12/12) OKO02

Tema 3.1. Conep:kanue y4eOHOTO 6 OK 03

DJleKTpHYecKoe MaTepuaJia: OK04

noJe Onexmpuueckue 3apsiovL. OKO05
DOneMEeHTapHBINA JEKTPUUECKUHN 3apsil. OKO07

3axon coxpanenus 3apsoa. 3axou
Kynona. Onextpuueckas MOCTOSIHHASL.
DneKTpuuecKoe noJe.
HanpsixeHHOCTB JIEKTPUYECKOTO
nofisi. [TpyHIMI cyneprno3uum nosuei.
Ilpoeoonuku 6 snexmpuueckom noe.
Husnexmpuku 8 2nekmpuyeckom noie.
Honapuzayus ousnekmpuxos. Pabota
CHJI  DIIEKTPOCTATHYECKOr0  TOJS.
[Norenuman. Paznocmv nomenyuanos.
Cea3b  MedHcoy HANPANCEeHHOCHbI0 U

PA3HOCMBIO NOMEHYUAN08
INEKMPUYECKO20 nost.
dnexkmpoemkocmo. Eounuywv
anexmpoemxkocmu.  Konoencamopei.
Coeounenue KOHOEeHCamopos 8
bamapero.  OHepeus  3apSHCEHHO20
KOHOeHcamopa. DOHeprust
ANEKTPUUYECKOTO TONs. [Ipumenernue
KOHOEHCAmopo8

Pemenue 3aaa4d c 2
npogdeccuoHaIbLHOM
HANPABJICHHOCTBIO.
JlabopaTopHble 3aHATHS: 2
JlaGopatopnass ~ pabora  Ne3.
Onpenenenne AIEKTPUIECKOM
€MKOCTH KOHJICHCATOPOB.
Tema 3.2. Conep:xxaHue y4eOHOro MaTepuaJia: 6
3aKoHBbI YcnoBus, HEOOXOAMMBIE  JUIA

MOCTOSIHHOI'0 TOKA BO3HUKHOBEHUSI W TOJICPKAHHS
anekTpudeckoro toka. Cuia Toka u
INIOTHOCTh TOKa. 3axon Oma 054
yuacmka yenu. 3asucumocmo
INEKMPUHECKO20 CONPOMUBTEHUS OM
mMamepuana, OIUHLL U NIOWAOU
HONEpeuHo20 ceyeHust NPOBOOHUKA.

3asucumocmu INEKMPUYECKO20
CONpOmMuBieHUss ~ NPOBOOHUKOE  OM
memnepamypeol. Temnepamypnwiii
K03 uyuenm CONPOMUBTICHUS.

Csepxnposooumocme.  Paboma  u
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MOWHOCMb ~ NOCMOSIHHO20 — MOKA.
Tennosoe Oeticmeue moxa. 3aKoH
LDicoyna-Jlenya.  Idnexkmpoosuxicywjas
cuna ucmounuka moka. 3axkon Oma
0Nl noiHou yenu. JleKmpuyeckue
yenu. Iapannenvroe u
nociedosamenbHoe coeouneHue
nposooHuKos. 3axonvl Kupxeogha ons
y3aa. Coeounenue UCMOYHUKOB
NEeKMPULECKOLL IHep2Uuu 8 bamapero.

Pemenue 3aJga4 C
npodeccuoHaIbLHOM
HANPABJEHHOCTHIO.

JlaGopaTopHble 3aHATHSA:
Jlaboparopnass ~ pabora  Ne4.

Omnpenenenne TEPMHYECKOTO
K02 ueHTa CONPOTHBICHUS] METH
JlaboparopHas pabota

Ne5.N3mepenne DJIC u BHYTpEHHETO
CONPOTHUBIICHHS UCTOYHHKA TOKA.

JlaGopaTopHas pabora  Nob.
Nzyuenue 3aKOHOB
TIOCJIEIOBATEIEHOTO U MApalIeIbHOTO
COEIMHEHUS TIPOBOIHUKOB.

JlaGopaTopHas pabora  Neo7.
Hccnenoanue 3aBUCHUMOCTH
MOIIIHOCTHU JIaMIIbl HAaKaJIMBAHUSA OT
HANPSDKEHUS Ha €€ 3aKUMax.

KonTpoabnas  paGora  Ne2.

«JNeKTpuyeckoe  Toje.  3aKOHBI
MIOCTOSTHHOTO TOKay
Tema 3.3. Conep:xanue yueOHOro
DJleKTpUYeCKui MaTrepuaJjia:

TOK B Pa3JIMYHBIX
cpemax

DIIEKTPUUYECKHM TOK B METaJIax, B
AEKTPOJIUTAX, Ta3aX, B BAKYyMe.
Onexkmponus. 3aKOH 21eKMpoIU3a
Dapaodes. InekmpoxumudecKuil
aKeuganenm. Buowi 2azoevix pa3psaoos.
TepmooanektponHas smuccus. [Inazma.
DnexkmpudecKuii Mok 6
noaynposoornuxax. CooOCTBEeHHas 1
IIpUMECHas MPOBOJAUMOCTH. P-n
nepexon. [ lpumenenue
HOTYNPOBOOHUKOS.
Tlonynpoeoonukosvie npubopul.

Tema 3.4.
MarnuTtHoe moJie

BexTop MHAYyKIIMM MarHUTHOTO MOJIS.
HanpskeHHOCTP MarHUTHOTO  TOJIA.
JlelicTBUe  MAarHMUTHOrO TOJISI  Ha
NPSIMOJIMHEUHBIN MTPOBOJIHUK C TOKOM.
Bzaumoneticteue TOKOB. Cuita
Awmmnepa. I[Ipumenenue cuiibl Amnepa.
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MaruuTHeli  mOTOK. Pabora 1o
MEePEMENICHUIO TTPOBOJHUKA CTOKOM B
MarHuTHOM oJie. JletictBue
MarHuTHOTO TIOJII Ha JBIDKYIIHACS
3apsin. Cuna Jlopenua. Ilpumenenue

CHJIBI Jlopenua. Onpenenenue
YAEIBHOTO 3apsna. MarauTHbIe
CBOMCTBA  BEIECTBA. MaruurtHas
MIPOHULIAEMOCTb. Conneunas

aKTUBHOCTh W €€ BIIMSTHHE Ha 3eMITIO.
MarautHbie OypH.

Pemenue 3amaa4d c 2
npogeccuoHaIbHOM
HANPABJIEHHOCTHIO.
Tema 3.5. Conepxanue yueOHOro 4
DJIeKTPOMATHUTHASI | MaTepuaJa:
HHIYKIUS Henenue  sneKkmpomacHUMHON
unoykyuu. IlpaBuio Jlenna. 3akoH
3JIEKTPOMarHUTHOM WHIYKIIHAH.
Buxpesoe snexmpuueckoe none. I/C
WHTYKIIAN B JIBUKYTITIXCST
MIPOBOJHUKAX. AHenenue
CAMOUHOYKYUU. Hnoyxkmuenocme.
OHepeus macHumHo2o nojis moxa.
B3auMOCBA3b  DJIEKTPUYECKUX H
MarHUTHBIX noJe.
DJIEKTPOMArHUTHOE T0JIE
Pemenue 3aaa4 c 2
npodeccuoHaIbLHOM
HANPABJEHHOCTHIO.
JlaGopaTtopHble 3aHATHUSA: 2
JlaGopatopHass ~ pabora  Ne8.
N3yuenue SIBIICHUS
IIEKTPOMArHUTHOW MHIYKITHH.
KonTpoasnas padora Ne 3. «MarauTHoe mo.ie. 2
DJIEKTPOMATHUTHASI MHIYKITUS»
Paznen 4. Kosebanust u BOJHBI 16 (4/2) OK 01
Tema 4.1. Coaep:xanue yueOHOro 4 OKO02
Mexanuyeckue MarepuaJjia: OK04
KoJie0anus ¥ BoJHBI | KojeOarenpHOe TIBUYKEHUE. OKO05
TapMoHHYeCKHEe KOJIE0aHwMsl. OK07
CBoOoaHbIe MEXaHUYECKHe

kosieOanus. [IpeBpaiieHue dSHEPruu
npu  KOJIeOATCIIbHOM  JIBMKCHHH.

CBo0OoHbIE 3aTyXxarouue
MeXaHUUECKHE KoJICOaHHSL.
MaremaTtudecKkuit MAasiTHUK.
[Tpyx’uHHBIN MAasITHUK.
Brinyx1eHHbIE MEXaHHYeCKHUe

konebanus. Pesonanc.
[TorepeyHpie ¥ MPOIOIBLHBIE BOJHBL
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XapaKkTepUCTUKH BOJIHBI. 3BYKOBBIE
BOJIHBI. Y JIBTPa3BYyK U €0
[IPUMEHEHUE

Tema 4.2.
JIeKTPOMATHUTHBbIE
KO0JIe0aHUsA U BOJHBI

Conep:kanue y4eOHOT0
MaTepuaJja:

CBoboHbIE ANEKTPOMAarHUTHBIE
koneOanus. [IpeBpaieHue >Hepruu B
kosnebaTenibHOM KoHType. Dopmyna
Tomcona. 3aTyxaroiiue
AIIEKTPOMArHUTHBIE KoJie0aHusl.
I'enepatop HE3aTyXaroLUX
AIIEKTPOMATrHUTHBIX Kose0aHuil.
BeIHyX1€HHBIE JIEKTPUYECKUE
Kosie0aHusl. [TepemeHHbII TOK.
I'enepartop NIEPEMEHHOTO TOKa.
EmkoctHOE u WHIYKTUBHOE
COMPOTHUBIIEHUS! TEPEMEHHOI0 TOKa.
AKTUBHOE COIPOTHBIICHHE. 3aKOH
Oma s SIEKTPUYECKOM  1enH
nepeMeHHoro  Toka. PabGota u
MOIIIHOCTb IIEPEMEHHOTO TOKa.
Pe3onaHc B 9JEKTpUYECKOW IIETH.
Tpancopmaropsl. Toku  BBICOKOH
yactoThl. llomyuenuwe, mnepemaya u
pacnpezneneHue AJIEKTPOIHEPTUH.
DJIEKTPOMarHUTHOE TMOJe KaK OCOOBIN
BHUJI MAaTE€pUU. IJIEKTPOMArHUTHBIC
BOJIHBI. CBOICTBA 3JIEKTPOMArHUTHBIX
BosIH. BuOpatop I'epua. OTKpbITBIN
KoJie0aTeIbHbIN KOHTYP.
N3o0perenune paguo A.C. [lonoBeim.
[Tonsite o paawocsszu. llpuHIUn
PaauOCBI3HU. [Ipumenenne
AJIEKTPOMATHUTHBIX BOJIH.

Pemenue 3a1a4 c
npo¢ecCHOHATbHOM
HANPABJEHHOCTHIO.

JlabopaTopHbIe 3aHATHSA:
Jlabopatopnas ~ pabora  Ne9.
W3yuenue paboTel TpaHchopMaTopa.

KonTpoabHas padora Ne4. «KosiebaHusi 1 BOJHbI»

2

Pasnea 5.

OnTuka

20 (4/2)

Tema S.1.
IIpupona cBera

Conep:kanue y4eOHOT0
MaTepuaJja:

Toueunbri HCTOYHHUK CBeTA.
Cropocms pacnpocmpanenus ceema.
3akonbl ompadgiceHuss u NperoMieHuUs
céema. ConHEUHbIE U  JIyHHBIC
3aTMEHUS. ITpuaTIO I'roiirenca.
Ilonnoe ompaoiceHue. JIvH3bI1.
ITocTtpoeHne m300pakeHUsI B JIMH3aX.

4

OK 01
OKO02
OK04
OKO05
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dopmyiia TOHKOM JIAH3BL.
VBenmnuenne  auH3bL.  [7maz kak
onTuyeckass cucrema. Onmuyeckue
npubopwl. Teneckonbl. Cuna ceema.

OcsewenHocme. 3axonwl
0CBEUeHHOCU.

Pemenne 3aaa4 c
npo¢eccuoHATLHOM
HANPaBJIE€HHOCTHIO.

JlaGopaTopHble 3aHATHSA:
Jlaboparopuas  pabora  NelO.

Onpenenenue nokasareJs
IPEJIOMIICHUS CTEKJIA.
Tema 5.2. Coaepxanue yueOHOro
BosiHoBBIE CBOJicTBAa | MaTepHaJia:
cBeTa Wntepdepenuys CBETa.

KorepeHTHOCTP ~ CBETOBBIX  JIy4eil.
WutepdepeHivsi B TOHKHUX IUIEHKaX.
Konpna Herotona. Hcenons3oBanue
UHTEeppEepEeHIIMY B HayKe M TEXHHKE.
Hudpaxkus ceera. Judpakuusa Ha
miead B NApAUIEIBHBIX  JIydax.

Hudpaxuuonnas peneTka.
[Tongpuzanusi  MONEPEYHBIX  BOJIH.
[Honspuszanus CBeTA. JIBoiiHOE
Jy4YEnpeIOMIICHHE. [Tonssponel.
Hucnepcus cBera. Buabl uzinydeHui.
Bunel CIIEKTPOB. Crextpsl
ucnyckanusi. CHEKTpbl MOTJIOMICHHUS.
CriekTpaJIbHBIN aHaJIN3.
CnexTpayibHbIe KJIaCCEI 3BE3I.
VYnerpaduoneroBoe U3ITyYEHHUE.
Hngppaxpacnoe usnyyeHue.

Penrtrenosckue syun. Mx npupona u
cBorictBa. [Ilkana 31eKTPOMAarHUTHBIX
W3JIYYEHHUM.

JlaGopaTopHble 3aHATHSA:
JlaGopatopnass  pabora  Nell.
OnpeneneHne JTUHBI CBETOBOW BOJTHBI

c TIOMOIIIBIO I(paKIMOHHON
pELIETKH.

JlaGopatopnass ~ pabora  Nel2.
HaOmronenue CILIOLIIHOTO u

JIMHEWYATOrO CIIEKTPOB

KonTpoabHnas padora NeS. Onruka

Tema 5.3. Coaep:xaHue y4eOHOro MaTepuaJia:
CnenuanabHasi JIBYDKEHHE CO CKOPOCTBIO CBETA.
Teopus [TocTymatel TeOpUH OTHOCUTEIEHOCTH
OTHOCHTEJIbHOCTH U CII/ICTBUS U3 HUX. VIHBapHaHTHOCTh

MOJYJIsl CKOPOCTH CBETA B BaKyyMe.
OHeprus nokosi. CBsA3b MacChl U
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SHEPrUH CBOOOIHOW YaCTHIIBI.
DJIEMEHTHI PESITUBUCTCKOM
JUHAMUKHI

Pa3pea 6.

KBanrToBas pusuka

Tema 6.1.
KBanroBast onTuka

Coaepixanue yueOHOro

MaTepuaJa:
KBanrtoBas TUIoTe3a ITmanka.
TerutoBoe W3ITyYeHue.

KopryckyisipHO-BOJIHOBOM  Tyaliu3M.
®otonsl. ['mmoresa ne bpoinsa o

BOJIHOBBIX CBOMCTBaX YJaCTHII.
CooTHOLIEHNE  HEONpeAeTeHHOCTE!
[efizenOepra.  [laBmenume  cBera.

Xumndeckoe aeicTBue cBeta. OMBITHI
II.H.JIebeneea u  H.M.Basuiosa.
dotorddext. YpaBHeHue DifHIITEHHA

TUTST dotorddekra. BremHwmit
(bOoTORIEKTPUIECKHIA s exr.
Buytpennuit  potoadpdexr. Tums
(OTORIEMEHTOB. [Tpumenenne
dororddekra

Tema 6.2.
duzuka atoma u
aTOMHOI0 siApa

Cojnep:kaHue y4e0HOro MaTepuaJa:

Pa3zBuTne B3rIAI0B Ha  CTPOCHHE

BELICCTBA. Monenn CTPOECHMSI
aTOMHOTO s/ipa. 3aKOHOMEPHOCTH B
ATOMHBIX CIIEKTpax BOJIOPOJA.

Anepnas Mozenb aroma. OmNbITHI
3.Pesepdopna. Monenb aToMa
Bojmopona mno H.bopy. KsantoBbie
noctynatel bopa. Jlasepur.

PannoakTHBHOCTE. 3akoH
pPaIOaKTUBHOTO pacmaja.
PannoakTuBHBIE MIPEBPAITCHHS.
CrnocoOsl HaAOIIOICHUS u
PETHUCTpAIlMKA  3apsDKEHHBIX — YaCTHIL.
Oddext BaBunmoBa - UepeHkosa.
Crpoenue aromHoro sapa. Jedekr
MAacCBhl, JHEPTUs CBSI3H u
YCTOWIHBOCTH aTOMHBIX sep.
S nepHble peakuuu. SnepHas

SHEPreThKa. DHEPreTUYECKUN BBIXOJ
AIepHbIX peakuuil. MckyccTBeHHas
PaaNOAKTUBHOCTE. JleJIeHne TsKeNIbIX
anep. llemHasg spepHas peaxkuus.
VYnpasisiemas enHas peakuus.
Snepusiii  peaktop. TepMmosiaepHbIid
cuHTe3. OHeprusa 3Be3n. llomydenwue
paZiMOaKTUBHBIX M30TONOB M  HUX
IIPUMEHEHUE. buonornyeckoe
JIEUCTBHE pasoaKTUBHBIX
M3JIy4EeHHI. DIeMEHTAPHbIE YACTHIIbI

OK 01
OKO02
OK04
OKO05
OKO07
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KonTtpouabsnas pabora Ne6. «KBanToBasi puznka»

Pasznen 7.

Crpoenue Beenennoit

=)

Tema 7.1.
Ctpoenue
CouHeuHol
CHCTEMBbI

Cojnep:kaHue y4e0HOro MaTepmaJa:

Conmueunas cucrema. IlmaHeTsl, ux
BHJIUMOE JIBIDKCHHE. Majble Tena
coJiHeUHO# cuctembl. Cructema 3emMiist
—Jlyna. Connue. Conneunas
aKTUBHOCTh.  VICTOUHWMK  3Hepruu
CoJiHIIa ¥ 3BE3]I.

Tema 7.2.
IBOJIOLMA
Bcenennoii

Conep:kaHue y4e0HOIr0 MaTepuaJia:

3BE3 I, nx OCHOBHBIC
XapaKTEPUCTUKH. CoBpemeHHbIE
MPEACTABJICHUS] O MPOUCXOXKIACHUU U
spomrorin CoJiHIa W 3BE34. OTallbl
KU3HM 3BE3N. Mineunbii Ilyte —
Hama [amakTuka. TUIBI rajgakTHK.
Pannoranaktuku " KBa3aphl.
Bcenennas. Pacmupenue Bceenennoi.
3akon Xa66ma. Teopus bomnpmioro
B3pbIBa. MacmTabHas  CTpyKTypa
Bcenennoii. MerarajgakTHka.

JlaGopaTopHble 3aHATHSA:
JlaboparopHas pabota Nel3.
«M3ydyeHune KapThl 3BE3THOTO HEOa»

OK 01
OK02
OK 03
OK04
OKO05
OKO07

Bcero:

138
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