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1. NOACHUTEJIbHASA 3AMUCKA

Mporpamma  obuwleobpasoBaTtenbHOM  yyebHOM  AucUMNNUHBLL  «Pursnka»
npegHasHayeHa ANa u3dydeHuss B obpasoBaTerbHbIX OpraHu3auusix, peanunayroLmx
obpasoBaTenbHy0 nNporpammy cpegHero obuiero obpasoBaHusa B npegenax 0CBOEHUs
OCHOBHOWN npodreccnoHanbHon obpasoBatenbHon nporpammbl CIMO (OMOIM CMO) Ha
6a3e ocHoBHOro obuiero obpasoBaHnsa Npu NOLArOTOBKE CNELNAnMCTOB CpedHero 3BeHa.

lMporpamma paspabotaHa Ha ocHoBe TpeboBaHun PrOC cpeagHero obuiero
obpas3oBaHus, NpeabsaBNAeMblX K CTPYKType, COAEpPXaHU0 U pe3ynbTataMm OCBOEHUS
yyebHOM gucumMnnuHbl, C ydeTom degepanbHo obpasoBaTenbHOM MpOorpaMmbl
cpegHero obuwero obpa3oBaHus, YTBEpXOeHHOMW npukasoMm MwuHucTepcTBa
npoceeleHma Poccuinckon ®egepauum ot 23 Hos16pst 2022 r. N 1014.

B  copmepxaHunm  nporpaMmbl  yd4TeHbl  TpeboBaHus  degepanbHOro
rocygapCTBeHHoOro obpasoBaTenibHOro craHgapTa Nno nofydyaemMon cneumanbHOCTU
cpeaHero npodeccmoHanbHoro obpasoBaHms.

CopepxaHue nporpammbl «duamka» HanpaBfeHO Ha AOCTMXKEHME crnepyroLmnx
uenewu:

- cbOpMMPOBAHHOCTb OCHOB LI€NTOCTHOM Hay4YHOM KapTUHbI MUPA;

- (bopMUpOBaHME €CTECTBEHHO-HAY4YHOW rPaMOTHOCTN;

- OoBfajgeHue crneundunyeckon cnctemMomn pusnyecknx NOHATUN, TEPMUHONOTNEN U
CUMBOJINKOWN;

- OCBOEHWE OCHOBHbIX (hM3NYECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEMN;

- obecneyeHne cHoOpMUPOBAHHOCTU YMEHUN NPUMEHSATb NOSTyYEHHbIE 3HAHUSA MNP
peLLeHnn pasnnyHbixX U3nMyecknx 3agav;

- pasBuTME MO3HaBaTEfNbHbIX WHTEPECOB, WHTENNEKTYyanbHbIX W TBOPYECKUX
cnocobHocTen B npouecce nNpuobpeTeHns 3HaHWA C  UCMNONb3OBaHUEM
PasfiMyHbIX WCTOYHUKOB WH(OpMauUMMm U COBPEMEHHbLIX WH(OPMaLMOHHBIX
TEXHOMOTUN;

- C(POPMUPOBAHHOCTbL YMEHUM aHanuM3uMpoBaTb, OLEHWBATb, MPOBEPATb Ha
AOCTOBEPHOCTb 1 0606LWaTh Hay4YHY MHpOPMaLNIO;

- C(hOopMMPOBAHHOCTbL HaBLIKOB ©Oes3onacHonm paboTbl BO BpeMsA MNPOEKTHO-
nccnenoBaTenbCKOM U KCNEePUMEHTANbHOM AeATENbHOCTU, MPU UCNOSb30BaHMM
nabopaTtopHoro obopyaoBaHu4.



2. OBLWASA XAPAKTEPUCTUKA YYEBHOW OUCLIUMJIUHBI

dusmka — Hayka O npupoae, u3ydvawolwlas npocTtenwme U BMeCTe C TeM
Hanbonee obLine e€ 3akOHOMEPHOCTMW.

Bce npupoaHble ABRneHUs NpoTeKkarT COorfnacHo onpeaenéHHbiM npasunam —
3akoHaMm npupodbl. dmn3nka OTKpbIBAeT M U3y4aeT 3TU 3aKOHOMEPHOCTU, CTPEMSCb
0000 MTb NoNyYeHHble pe3ynbTaThl, PACNPOCTPaHMB NX HA LUMPOKUA Kpyr siBneHnin. B
du13MKe YyCTaHaBNUBAKTCA YHMUBEpPCaribHble 3aKOHbl, CNpaBedsIMBOCTb  KOTOPbIX
noATBEPXOAeTCA HE TONbKO B 3€MHbIX YCIOBUSX U B OKONO3EMHbIX MPOCTPaHCTBAX, HO
n BO Bcen BceneHHon. B aToMm 3aknoyaeTcs OAMH M3 CYLLECTBEHHbLIX MPU3HAKOB
dun3MKM Kak (pyHOameHTanbHoM Hayku. [loaToMy hmsmka 3aHumMaeT ocoboe MecTo
cpeaun eCTeCTBEHHbIX HayK.

dusnyeckne ABneHUs O4eHb PasHOOOpPa3Hbl: K HAM OTHOCATCA MeXaHu4eckue,
TEennoBble, 3NeKTpuyeckne, MarHUTHble, CBETOBble, 3BYKOBble, a TaKXe SBIIEHUS,
npoucxogsaLmne ¢ atoMamm 1 ux agpamu, u pag apyrux.

B ocHoBe yyebHon ancumnnmHbl «Pusmka» NexnT ycTaHoBKa Ha (bopMuUpoBaHue
y oby4yaeMbix cuctembl 6a30BbIX NOHATUN (PU3NKM N NPEeaCcTaBfEHUA O COBPEMEHHON
d13MYeckon KapTMHe Mupa, a Takke BblpaboTka yMEHUNn NPUMEHSTb duandeckue
3HaHUA Kak B NpoeccrnoHanbHOW OeATEeNbHOCTU, Tak U ANA PeLleHUs XXU3HEHHbIX
3agau.

®dusnka [a€T KMY K MOHMMAHUIO MHOIOYUCMEHHbIX SBMEHWA U NpPOoLEecCoB
OoKpyXatwwero mmpa (B eCTeCTBeHHOHay4HbIX 00nacTax, B COLMOMOrnMK, 3KOHOMUKE,
A3blke, nutepatype un gp.). B dusnke dopmupytoTcs MHOrMe Buabl OEATENbHOCTY,
KOTOpble MMET MeTanpegMeTHbIn xapaktep. K HUM B nepByl0 oyepefb OTHOCATCSA
MoLenMpoBaHue O6bLEKTOB U MPOoLEeCcCoB, NPUMEHEHNE OCHOBHbIX METOAO0B MO3HaHMS,
CUCTEMHO-MH(OPMALMOHHBIA aHanua, opMynMpoBaHMe TUMNOTE3, aHanuM3 U CUHTES,
cpaBHeHune, o0600LeHne, cuctematmsaumsi, BbISIBIEHNE MPUYNHHO-CNEOCTBEHHbIX
CBA3er, MNOUCK aHanoroB, YynpasneHue obbekTamu KW npoueccamu. MIMEHHO aTa
ANCUMNIIMHA NO3BOSISIET MO3HAKOMUTb CTYAEHTOB C HayYHbIMW MeTodamu MO3HaHUS,
Hay4YUTb UX OTNNYATb rMNOTE3Y OT TEOPUU, TEOPUIO OT IKCNEPUMEHTA.

dunsmka MMEeeT Oo4YeHb Oonbwoe U BCE  BO3pacTawliee  4ucro
MeXONCUUNIIMHAPHBIX CBA3Er, MPUYEM KaK Ha YPOBHE NOHATUWHOIO annaparta, Tak U Ha
ypOBHE MHCTpyMeHTapusa. CkasaHHoe no3BONdeT paccMmaTpmBaTb U3NKY  Kak
«MeTaguCnuninHy», KoTopasi NpedoCTaBnseT MEeXOUCUMMANHAPHBLIA - A3blK AN
OnMcaHus Hay4YHoOW KapTuHbl M1pa. Prsnka aBnseTcss cucteMmoobpasyowmm hakTopom
ANs1 eCTeCTBEHHOHAY4YHbIX Y4eOHbIX NPeAMETOB, MOCKONbKY dM3MYECKME 3aKOHbI Niexar
B OCHOBE cofepKaHus xumuun, bmuonoruum, reorpadum, acTpoOHOMUM.

Mpn oTbope coaepxaHus y4yebHOM AUCUMNAUHBLI «Pu3mMka» UCNONb30BaH
MEXANCUUNIIMHAPHbBIA NoAxo4, B COOTBETCTBMM C KOTOPbIM Oby4varolmecsa LOSKHbI
YCBOUTb 3HAHUS U yMeHUsi, Heobxoanmble ANs POPMUPOBAHUS €OVHOW LenOCTHOW
€CTEeCTBEHHO-Hay4YHOM KapTuUHbl Mupa, onpegenswowen (opMMpoBaHNe Hay4yHOro
MMUPOBO33PEHNSA, BOCTPEDOOBAHHbLIE B XXM3HW U B MPAKTUYECKON OeATESNTbHOCTU.

O6nagas NorMyeckon CTPOMHOCTBIO N ONUPAasiCb Ha AKCNepPUMEHTasnbHble (hakTbl
yyebHaa gucumnnmHa «®dusmka» dopmumpyeT y obyyarowmxcs NoASIMHHO HayyYHoe
MUpPOBO33peHne. duamnka ABNAETCA OCHOBOM YYEHUS O MaTtepuaribHoOM Mupe u peluaet
npobremsbl 3TOro Mupa.

B npodeccrnoHanbHbix 0bpasoBaTefibHbiX  OpraHM3auusix, peanuayloLmx
obpasoBaTenbHy0 nNporpammy cpegHero obuiero obpasoBaHusa B npegenax 0CBOEHUs
Ornor CroO Ha 6ase ocHoBHOro obuwero obpasoBaHus, ydyebHasa AucumnvHa
«®usmka» unayyaetca Ha 6Gasosom ypoBHe DPIOC cpegHero obuiero obpasoBaHus,
OCHOBbIBAETCA Ha 3HaHMAX OOyYaloLMXCH, MNOMYYEHHbIX MPU  U3YYEHUUN XUMWUW,
Buonorun, reorpadum, MateMaTUKn B OCHOBHOM LLIKONE.



B uensax nogrotoBkM obyvatowmxca Kk 6yaoyuwien  npodeccuoHanbHom
AEeATEeNbHOCTM U C y4eTOM cneunduky ocBamBaeMoWn creumanbHOCTU Npu U3yveHum
yyebHon gucumnnuHbl «®Pusnka» ocoboe BHMMaHue yaensetcss chHOpMUMPOBAHHOCTU
OCHOB LIeJSTOCTHOM Hay4YHOW KapTUHbI Mupa.

B uenom ydebHas gucumnnuHa «dPusmka», B COAepkaHuM KOTOpPOW BedyLium
KOMMOHEHTOM SABMSKOTCHA Hay4yHble 3HAHWSA U HaydHble MeTOoAdbl MO3HaHUS, He TOJSIbKO
nossonser ccopMmpoBaTb y OOyYaloLWMXCS LEMNOCTHYH KapTUHY Mupa, HO U
npobyxaaeT y HUX 3MOLUMOHArNbHO-LUEHHOCTHOE OTHOLLEHME K u3ydyaeMoMy maTepuany,
FrOTOBHOCTb K BblbOpy OENCTBUMN  ONpeAeneHHOW  HanpaBfiEHHOCTW, yMeHue
MCNoNb30BaTb METOLOSOMMI0 HAaYYHOrO MO3HAaHUA A58 U3YYEeHUS OKpyXXatoLero mmpa.

3. OMUCAHME MECTA YYEBHOW OUCLIUMITIUHBI B YYEBHOM MJTAHE

YyebHaa gucumnnmHa «®Pusmka» aBnsetcs ydebHbiM npegMeToM u3 uucna
obLwmx ansa BKNIOYEHUS BO BCe yd4ebHble nnaHbl NnpegMeTHon obnactu « EctecTBeHHO-
Hay4Hble npegmeTbl» PIOC cpeaHero obuwero obpasoBaHus.

YyebHas aucumnnuHa «dPmsmnka» msyyaetcs B umkne «Ob6lieobpasoBaTenbHas
nogrotoska» ydebHoro nnaHa OOl CI1O Ha 6a3e ocHoBHOro obuwero obpasoBaHus ¢
nonyyeHmem cpegHero obuiero obpasosaHus MMCCS.

4. PE3YINbTATbl OCBOEHUSA YYEBHON OAUCLMMIUHDI

OcBoeHue copepxaHusi yyebHOM aucumniunHel «®dusmka» obecneymBaeT
AOCTMXEHNe obyvyaomnMmMmcsa cnegyowmx pe3ynbTaToB:

JINYHOCTHBIX:

- Cc(bOpMMPOBaAHHOCTb MWPOBO33PEHMUS, COOTBETCTBYHOLLEIO COBPEMEHHOMY
YPOBHIO pPasBuUTUS HaykMm W OOLWECTBEHHOMW MNpPaKTUKW, OCHOBAHHOIO Ha Awarnore
KynbTyp, CNOCOBCTBYHOLLIENO OCO3HAHMIO CBOEr0 MEeCTa B NOMUKYIIbTYPHOM MUPE;

- TOTOBHOCTb W CMOCOOHOCTb K o0OpasoBaHMiO M camMoobpa3oBaHUK Ha
NPOTSKEHNMN BCEN KU3IHU;

- OCO3HaHWe UEHHOCTU Hay4YHOW [OeATeNlbHOCTW, FOTOBHOCTb OCYLLUECTBMIATb
NMPOEKTHYH M NCCNenoBaTENbCKY0 AEATENbHOCTb UHAMBMAYANBHO U B rpymnne.

MeTanpeaMeTHbIX:

- CaMOCTOATENbHO  (hopMynupoBaTb W akTyanu3aMpoBaTb  npobnemy,
paccmaTpuBaTb €€ BCECTOPOHHE;

- BbIIBNATb 3aKOHOMEPHOCTU N NPOTUBOPEYNA B pacCMaTpUBaAEMbIX ABNEHUSX;

- BnageTb HaBblkaMu y4eBHO-MCcCneaoBaTeNbCKOM U MPOEKTHOW AeATENbHOCTH,
HaBblkaMK paspeLleHns npodnem;

- CNOCOOHOCTb N FOTOBHOCTb K CaMOCTOSITENIbHOMY MOWCKY METOAOB peLLeHUs
NpaKTU4YEeCKNX 3agay, MPUMEHEHMIO Pa3fINYHbIX METOOO0B NO3HAHWS;

- (opmupoBaHMe  Hay4yHOro TuMa  MbILMEHWUS,  BradeHMe  Hay4HoOWN
TEPMUHOSOIMEN, KITOYEBBIMU MOHATUSAMN N METOAAMMU;

- aHanuaupoBaTb MOSyYEeHHble B XO4Ee pPeLlleHuss 3agjaun pesynbTaTbl,
KPUTUYECKN OLEHMBATb WX [OOCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHME B HOBbIX
YCINOBUSIX;

- BnageTb HaBblkaMu MOMNYYEHUS MHAPOPMALMM U3 UCTOYHMKOB Pa3HbIX TUMOB,
CaMOCTOATENbHO OCYLUECTBNATb MOMCK, aHanus3, CMCTeMaTM3aumio U UHTepnpeTaumto
MHOPMaLUUKN pasnnYHbIX BUAOB 1N POPM NpeacTaBreHns;



- CaMOCTOSAATENbHO COCTaBNATb MNIlaH peleHuss npobnembl C  y4yeToMm
MMEILLINXCS PECYPCOB, COBCTBEHHbLIX BO3MOXXHOCTEW W NPeanoyTEHW;

- pacwupsATb paMku y4ebHOro NnpeameTa Ha OCHOBE JNIMYHbIX MPEeANOYTEHUN;

- pasBepHyTO M JIOTMYHO M3naraTb CBOK TOYKY 3PEHMSI C WUCMONb30BaHUEM
AA3bIKOBbLIX CPEACTB;

- BnageTb HaBblkaMW  MNO3HaBaTeNbHOW  pediekcMM  KaKk  OCO3HaHMWS
COBepLUaeMbIX AEACTBUN N MbICIIUTENbHbLIX NPOLECCOB, UX PE3YyNbTaTOB U OCHOBAHWI;

- MOHMMaTb W MCMoNb30BaTb MPEeUMyLLecTBa KOMaHOHOW U MHAMBUAOYaNbHOW
paboTbl.

MpeaAMeTHbLIX:

- CcPhopMUPOBAHHOCTb NpPeaCcTaBeHnn O PONnn U MecTte (PU3nKMU 1 aCTPOHOMUMU B
COBPEMEHHON Hay4yHOW KapTWUHE Mupa, O cucTemoobpasylowen ponn U3nkM B
pasBUTUM €CTECTBEHHbIX HayK, TEXHUKM W COBPEMEHHBbIX TEXHOSMOrMM, O BKMage
POCCUNCKUX U 3apybexHbIX YYeHbIX-PU3MKOB B pasBuUTME HayKu; MNOHMMaHue
M3MYECKON CYLLHOCTU HabngaeMbIX ABMIEHUA MUKPOMUPA, MakpoMmpa U Merammpa;
NOHMMaHME PpPONM aCTPOHOMUM B  MPAKTUYECKOW [OesTeNnbHOCTU YerioBeka W
AanbHenweM HayyYyHO-TEXHMYECKOM pasBUTUM, ponu U3MKN B POPMUPOBAHUU
Kpyrosopa v (PyHKUMOHANbHOMW FPaMOTHOCTU YenoBeka ONs pPeLUeHUst MPakTUYeCcKUxX
3ajav;

- Cc(bOpMMPOBAHHOCTb YMEHUIN pacno3HaBaTb husndeckue siBrieHns (npoweccol)
N OOBACHATL MX HAa OCHOBE M3YYEHHbIX 3aKOHOB: paBHOMEPHOE WM PaBHOYCKOPEHHOEe
NPAMONMHENHOE AOBWXEeHWe, CBODOAHOEe nafeHuwe Ten, OBWXEHWE MO OKPYXKHOCTW,
WHepunsa, B3auUMOAEWCTBME Ter, KonebaTenbHoe ABMXEeHWEe, Pe30HaHC, BOSIHOBOE
ABxeHue; anddysnsa, BpoyHOBCKOE OBMXKEHME, CTPOEHUE XUAKOCTEN U TBEpAbIX Ten,
n3MeHeHne obbema Ten npu HarpeBaHUW (OXNaxgeHwuu), TennoBOe paBHOBECKUE,
ncnapeHue, KoOHAeHcauumd, nnasfieHue, KpucTannmsauusi, KuneHue, BIIaXHOCTb
BO34yXa, CBA3b CpeAHen KUHETUYECKOM ISHEPrMn TEensoBOro ABWXKEHUS MOSEKyn C
abconTHOM TemnepaTypon, MNOBblEHWE AaBfeHus rasa npu ero HarpeeBaHun B
3aKpbITOM cocyae, CBA3b Mexay napameTpamMu COCTOSHMS rasa B M3onpoueccax;
anekTpusaumsa Tern, B3auMOAEWCTBME 3apsgoB, HarpeBaHWe MNPOBOLHMKA C TOKOM,
B3aMMOOEeNCTBME MArHUTOB, 3NEKTPOMArHUTHas MHOYKUUSA, AEeNCTBUE MarHUTHOMO Mons
Ha NPOBOAHMK C TOKOM U OBWXYLLUNACSA 3apsa, 3NEeKTpOMarHUTHbIe konebaHus U BOSHbI,
NPSIMOSNIMHENHOE pacnpocTpaHeHune cBeTa, OTpakeHwue, npenommneHue,
UHTepgepeHuns, audpakums UM nondpusauusi CcBeTa, gucnepcust  CBeTa,
doToanekTpuyecknun 3pdeKT, CBETOBOE [aBfieHue, BO3HWKHOBEHWE JIMHENYaToro
crnekTpa atoma Bogopoaa, eCTECTBEHHAs U UCKYCCTBEHHASA pagnuoakTUBHOCTb;

- BIageHue ocHoBononararwumMm U3NYecKUMN MOHATUAMU U BENMYUHAMN,
XapakTepusyrowmmmn  usndeckne npoueccbl  (CBA3aHHbIMM  C  MEXaHUYeCKUM
ABWXEHWEM, B3aMMOAEUCTBMEM Tef, MeXaHU4YeCKMMn KonebaHnamu wn BOMHaMW;
aTOMHO-MOMEKYSISAPHbLIM CTPOEHNEM BeLLeCTBa, TennoBbIMn npoueccamu;
SNEKTPUYECKUM U MarHUTHbIM MNOMSAMU, SNEKTPUYECKUM TOKOM, 3NEKTPOMarHUTHbLIMU
KonebaHnsiMn 1 BOMHAMMU; ONTUYECKUMU SABMEHUSAMU; KBAHTOBbIMU SBIIEHUSIMU,
CTpOEHMeM atoMa M aTOMHOMO  f4pa,  PagVuoaKkTUBHOCTLIO);  BrageHue
OCHOBOMOSarakLwmMmm aCTPOHOMMYECKMMN NOHATUAMM, NO3BONAKOLLMMN
XapakTepusoBaTb MNpoueccChl, npoucxodsuiMe Ha 3Be3gax, B 3Be3[HbIX cuctemax, B
MeXranakTuydeckon cpefe; ABmxkeHne HebecHbIX Ten, aBonouunio 38e3a 1 BeceneHHowm;

- BIageHne 3aKOHOMEPHOCTAMM, 3aKOHaMU U TeopUAMM (3aKOH BCEMUPHOrO
TaroteHus, |, Il n Il 3akoHbl HblOTOHA, 3aKOH COXpPaHEHUSI MEXAHUYECKON JHEPrunu,
3aKOH COXpaHeHus UMnyrnbca, NPUHLMMN Cynepno3vumm cun, NpUHUUN paBHONPaBHOCTU
WHepuManbHbIX CUCTEM OTCYETa; MOMEKYNAPHO-KMHETUYECKYID TEeOpUIo CTPOEHUS
BellleCTBa, rasoBble 3aKOHbl, MEPBbIM 3aKOH TEPMOAMHAMMKKW; 3aKOH COXPaHeHWUs



anekTpuyeckoro 3apsga, 3akoH KyrnoHa, 3akoH Oma ons yyacTtka uenu, 3akoH Oma ans
NMOSTHOW anekTpuyeckon uenu, 3akoH [bxoyns - JleHua, 3aKkOH 3reKTpoMarHUTHOWM
WHOYKUNWN, 3aKOH COXPaHEHUs1 3Hepruu, 3akOH MNPAMOSIMHENHOro pacnpoCTpaHeHus
CcBeTa, 3aKOH OTpaXXeHUs CcBeTa, 3aKOH MpefioMreHuUs CBeTa; 3aKOH COXpaHeHWUs
9HEepruun, 3akoH COXPaHEHUA MMMyrbCa, 3aKOH COXPaHEHUsl dNeKTpu4eckoro 3apsaa,
3aKOH COXpaHeHWs MaccoBOro 4ucna, noctynaTtel bopa, 3akoH paanoakTMBHOMO
pacrnaga); yBepeHHOe WCMOoNnb30BaHMe 3aKOHOB M 3aKOHOMEPHOCTEW Mpu aHanuse
Pom3NYECKUX ABIIEHNIN U NPOLLECCOB;

- YMEeHUue y4nTbiBaTb rpaHuLbl NPUMEHEHNSA N3YYEHHbIX (OU3NYECKNX Modenen:
MaTepuanbHas Touka, WHepumanbHas cuctemMa oTcdeTa, maeanbHbl ras; mMogenu
CTPOEHUSA ra3oB, XXUAOKOCTEN U TBEpAbIX Tes, TOYeYHbI 3NeKTPUYeCcKUn 3apsaa, saepHas
Mozenb aToMa, HYKIMOHHas MoAenb aTOMHOro aApa Npu pelleHnn usndeckmnx 3ajay;

- BIlageHne OCHOBHbIMW MEeTOAaMM Hay4yHOro MO3HaHWs, UCMNOSib3yeMbIMU B
U3nKe: NPOBOANTb NPSIMbIE N KOCBEHHbIE U3MEPEHUs PU3NYECKNX BESNMYNH, Bbibnpas
onTMMarsribHbIN  CNOCO6 UM3MepeHUss WU UCMNOSb3ys W3BECTHble MEeTOAbl OLEHKU
NnorpeLLlHoOCTeENn U3MepeHuin, NPOBOAUTbL UCCNedoBaHME 3aBUCUMOCTEN OU3NYECKUX
BENIMYNMH C  WUCMOSMb30OBaHMEM MPSAMbIX U3MEPEHUN, OBOBACHATL  MNOMyYEeHHble
pes3ynbTaTtbl, UICNOMb3ya (PU3NYECKME TEOPUU, 3aKOHbI U NOHATUA, U OenaTb BbIBOAbI,
cobniogate npasuna 6esonacHoro Tpyda npu NpoBedeHUM UccnefoBaHUM B paMKax
yyebHOro  akcnepumeHTa UM yd4ebHO-uccregoBaTenbCKONM — OEATEeNbHOCTU €
MCMonb3oBaHMEM  UMMPPOBBIX  U3MEPUTESIbHBLIX  YCTPOMCTB M flabopaTopHOro
obopynoBaHus; cHOPMUPOBAHHOCTb NMPeACTaBneHuin 0 MeTodax MoMyvYeHUs HayYHbIX
aCTPOHOMUYECKNX 3HAHWUM;

- CPOPMMPOBAHHOCTb YMEHUSA pellaTb pacyeTHble 3ajadn C SBHO 3a4aHHOM
dm3myeckon Moaenblo, UCnonb3ya (U3NYecKne 3akoHbl W MPUHUUMBI, HA OCHOBE
aHanusa ycrnoBus 3agayn BblOMpaTb PU3NYECKYD MOAenNb, BblAenATb pusmyeckue
BENUYUHBbI U POpMyIbl, HeobXxoauMble ONA ee peleHusi, NPOoBOAUTb pacyeTbl u
oLeHMBaTb peanbHOCTb MOSlyYEHHOro 3HayeHus1 (PU3MYECKON BENUYMHBI, peLuaTb
Ka4yeCTBEHHble 3ajayn, BbICTpamBasa JlIOTMYECKM HEMNPOTUBOPEYUMBYIO  LIENOYKY
pacCy>XeHMN C Ornopon Ha WM3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U du3ndeckme
ABEHWS;

- COPMMPOBAHHOCTb YMEHWA MNPUMEHATb  MOSTyYEeHHble  3HaHUA AN
0OBbSACHEHUSA YyCNOBUIN NPOTEKAHUA (PU3BNYECKNX ABNEHUN B NpUpoge U ONA MPUHATUS
NPaKTUYECKNX peLleHnin B NOBCEOHEBHOW XuU3HW ansa obecnedeHnss 6e3onacHOCTH npu
obpalleHnn ¢ ObITOBLIMM NpPUBOpaMn U TEXHUYECKMMU YCTPOMCTBAMU, COXPaHEHUs
300pOBbS M COBNIOOEHNA HOPM 3KOSOrMYECKOro MOBEOEHUS B OKpYXatollen cpene;
NOHUMaHNE HEeOBXOOUMOCTU MPUMEHEHUSI OOCTUXKEHUA (PUBMKM N TEeXHONOrMn ans
pauMoHansHOro NpMpoaonosib3oBaHUs;

- Cc(bOpMMPOBaAHHOCTb COBCTBEHHOW MO3MUMW MO OTHOLUEHMIO K (PU3NYECKON
MHopMauuK, nory4aemMon U3 pasHbiX UCTOYHMKOB, YMEHUN UCMNONb30BaTh LNdpPOoBbIE
TEXHOMOrMM ANA Moucka, CTPYKTYPUPOBaAHWUA, WHTepnpeTauum w npeactaBneHns
y4ebHON W Hay4yHO-MONYNsipHON WHOPMALMK; Pa3BUTUE YMEHUN KPUTUYECKOrO
aHanusa nony4yaemoun nHopmMaumm;

- OBnageHwe ymeHusMn paboTaTb B rpynne C BbINOMIHEHNEM Pa3fMYHbIX
coumarnbHbIX ponen, nnaHvpoBaTb paboTy rpynnbl, pauuoHaNbHO pacnpenendatb
AEeATeNbHOCTb B HECTAHAAPTHLIX CUTyaUMsX, afeKkBaTHO OUEeHMBaTb BKMag KaXaoro u3
YYaCTHUKOB Fpynnbl B peLleHne paccMmaTpmBaemon npobnemel;

- oBrnageHne (CHOpMMPOBAHHOCTbL MNpeacTaBneHun) npasunaMm  3anucu
dmamyecknx dopmyn penbedHO-ToYe4HON cucTeMbl 0b6o3HadveHun J1. bpanna (ons
crnenbix 1 cnabosugsaLwmx obyyaroLwmxcs).



5. COOEPXAHUE YYEBHOW OUCLUNIINHDI

BBEOAEHUE. ®PU3NKA U METOObl HAYYHOI'O NO3HAHUA. SHAYEHUE ®U3UKHU
NMPU OCBOEHWM CNELUUANBHOCTEN CMNO

dusnka — dyHaameHTanbHaa Hayka O npupoge. HaydHbli mMeTon NO3HaHuS
Mupa. B3avmocBasb Mexay (u3nKon, acTpoHOMWEN U OpYyrMMu Haykamun. MeTtoapl
Hay4HOro mnccrenoBaHnsa PU3NYECKUX BNEHUN. [orpelHoCTn nsmepeHnin nsnyecknx
BenuunH. MopgenuvpoBaHve S$BfIEHUA W MPOLECCOB NpUPOoAbl. 3aKOHOMEPHOCTb W
cnyyYamHocTb. [paHuLbl MPUMEHMMOCTM (PU3NYECKOro 3akoHa. Pusmyeckne Teopum m
npuHUMN cooTeBeTcTBUA. Porib 1 Mecto u3mku B POPMUPOBAHUN COBPEMEHHON
Hay4YHOWN KapTMHblI MUpPa, B NPaKTUYECKON OEeATENbHOCTU nogen. 3HavyeHme pusmnkmn npu
ocBoeHun npodeccun n cneumansHocten CI1O. W3yyeHne anemeHToB PU3MKM B
HavanbHbIX Knaccax Ha ypokax «Okpyxawowun mup», B TOM 4YUCNe NpoBedeHue
dm3nYeCKMX ONbITOB N HADNIOAEHUN.

1. MEXAHUKA
OcHoBbI KMHeMaTUKN. MexaHndeckoe ABuxXeHne u ero Buapl. MatepuanbHas
Toyka. OTHOCUTENBHOCTb MeXaHu4yeckoro aswkeHusi. Cuctema oTtcyeta. [lpuHumn
oTHocuTenbHocT [anunes. Cnocobbl onucaHusa aBwXKeHus. Tpaektopus. [lyTb.
MepemelyeHne. PaBHoOMepHOe npsaMonuHenHoe aswxeHune. CKopocTb. MrHoBeHHasa m
cpefHAs  CKoOpocTW. YckopeHue. [IpaAMOnNuHenHoe [OBMXEHMEe C  MNOCTOSAHHbIM
yckopeHueMm. [IBmKeHne C MNOCTOSHHbIM  YCKOpeHueM cBobogHOro nageHus.

PaBHOMepHOe  OBWXEHMEe  TOYKM MO OKPYXKHOCTM,  YyrnoBasi  CKOPOCTb.
LleHTpocTpemuTensHoe yckopeHue. KuHemaTtmka abconoTHO TBEpAOro Tena.
OCHOBbI  AWHAMMKM. OcHoBHasi  3agjada  AMHAMUKW. NHepuwms.

B3anmogencteue ten. Cuna. Macca. VMHepumanbHble U HenHepumanbHble CUCTEMbI
oTc4yéTta. 3aKkoHbl MexaHnkn HetoTtoHa. MNpuHumn cynepno3vumn cun. Cunbl B Nnpupoae.
Cuna TsXecT n cuna BCEMUPHOIO TAroTEHUA. 3aKOH BCEMUPHOro TsaroteHus. [Nepeas
KOocMmn4yeckas ckopocTb. [ABmxeHue nnaHeT u manbix Ten ConHeyHon cuctembl. Bec.
HesecomocTb. Cunbl ynpyroctu. Cunbl TpeHUS.
3aKOHbl COXpaHeHuMsA B MexaHuke. MmnynbCc Tena. 3akoH COXpaHeHus

nmnynsca. PeaktusHoe aswmxkeHue. MexaHnyeckasi paboTta n MOLWHOCTbL. KnHetudeckas
9Heprusi. [loTeHumanbHas 3Heprusi. 3aKOH COXPAHEHUSI MEXaHUYECKOW 3JHEpPrumu.
Pabota cunbl TskecTn M cunbl ynpyroctn. KoHcepsaTuBHble cunbl. [MpumeHeHne
3aKOHOB COXpaHeHus. icnonb3oBaHne 3aKOHOB MEXaHWKN Ansi OO bACHEHNSA OBUXEHUS
HebeCHbIX Ten 1 Ans pasBUTUS KOCMUYECKUX UCCrea0BaHNN.

HdemoHcmpauyus

OTHOCUTENBHOCTL MEXaHMYECKOro ABWMXKEHUHA. 3aBUCUMOCTb TpaekTopum OT
BblbOpa cuctemMbl OTCHeTA.

Buabl MexaHn4eckoro ABMXeHus:.

NHepTHOCTL Ten.

3aBNCUMOCTb YCKOPEHUA Tena OT ero Maccbl U CUMbl, OENUCTBYIOLWEN Ha Teno.
PaBeHCTBO 1 NPOTMBOMNONOXHOCTb HanpaBfeHUs cun 4encTBus U NPOTUBOAENCTBUS.

HeBecomocCTb.

Cwunbl TpeHus.

PeakTtnBHOEe OABMXKEHUN.

lMepexoa NOTEHUManbHOM 3HEPTUM B KNHETUYECKYHO N 06paTHO.

lMpakmu4eckoe 3aHsIMue

Pewenve 3apady no pasgeny «MexaHuka». KOHTponb 3HaHWW no pasgeny
«MexaHukay.


https://лена24.рф/%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0_10_%D0%BA%D0%BB_%D0%9C%D1%8F%D0%BA%D0%B8%D1%88%D0%B5%D0%B2/22.html

2. MONEKYNAPHAA ®U3NKA U TEPMOOAUMHAMUKA

OCHOBbI MONEKYNAPHO-KMHeTU4Yeckon Teopun. OCHOBHbIE MOMOXEHUS
MONEKYISpHO-KMHeTUYeckon Teopun. Pasmepbl M Macca MOMekyn M aToOMOB.
BpoyHoBckoe gBwxkenue. Ouddysna. CTpoeHne raszoobpasHblX, XUOKUX U TBepObiX
Ten. WpeanbHbin ra3. [aeneHve rasa. OCHOBHOe YypaBHEHVWE MONEKYNspHO-
KMHEeTMYEeCKON Teopun rasoB. TenroBoe paBHoBecue. TemnepaTypa U ee namMepeHue.
TepmogmMHammnyeckaa Lwkana TemnepaTypbl. AOCOMOTHBIM  Hynb TemnepaTypbl.
Temnepatypa 3Be3q. CBA3b cpegHen KMHETUYECKOW I3HEPrMyM TEnsioBOro OBUKEHUS
mMonekyn ¢ abconoTHon Temnepatypon. CKOpPOCTU [OBWKEHWA MOMEKyn W ux
namepeHue. YpaBHEHME COCTOSIHUA maearnbHoro rasa. Msonpoueccbl U UX rpadouviku.
[[@30Bble 3aKOHbI.

OcHOBbI TepMoAUMHAMMKU. BHYyTpeHHAA 3Heprns cuctembl. BHyTpeHHsSs
9Heprus mgeanbHoro rasa. Pabota u Tennota kak ¢opmbl nepegavnm 3Heprum.
KonnyectBo Tennotbl. YpaBHeHne TennoBoro 6GanaHca. [lepBoe  Havano
TepmoanHamukn. AgmnabaTHbli npouecc. Btopoe Havano tepmognHamuiku. [NpuHumn
JencTBma TennoBon MalnHbl. Tennosble asuratenu. Kl TennoBoro apuratens.
XonoauneHble MawunHbl. OxpaHa npupoasbl.

ArperaTHble COCTOSIHUA BewecTBa U ¢a3oBble nepexoAbl. ArperaTHble
cocTosHuA BewecTBa. PasoBble nepexoabl. CBonctBa napoB. WcnapeHue u
KOHOeHcauusi. HacbiweHHbIn nap u ero ceBoncTBa. ABGCONKTHaAsi M OTHOCUTENbHas
BNa)XXHOCTb BO3dyxa. [uUrMeHnyeckoe 3HayeHue BRNaXHOCTU Bo3agyxa. KuneHwue.
CeowctBa xuagkocten. CaowcTBa TBepabiX Ten. Kpucrtannmyeckne n amopgHble Tena.
Tennosoe pacwupeHne TBepablX Ten un xugkocten. [NnasneHue. Kpuctannusauus.
[MpakTnyeckoe npuMeHeHne B NOBCEAHEBHOM XU3HN PU3NYECKMX 3HAHUN O CBOMCTBAX
rasoB, XXMAKOCTEN 1 TBepAbIX TEN.

HdemoHcmpauyus

[BwxeHne 6pPOYyHOBCKMX YacTuL.

Onddpyaus.

Mogenu TennoBbIX ABUraTenemn.

KuneHve Boabl Npy NOHWXEHHOM OaBNEHUN.

[McuxpomeTp 1 rmrpomeTp.

Kpuctannel, amopHble BELLECTBA, XXUAKOKPUCTaNImMyeckue Tena.

lpakmu4eckoe 3aHsImMue

Peluenve 3agad4 W KOHTPOIlb 3HaHUM no pasgeny «MOJ‘IeKyJ'IFlpHaﬂ CbI/I3I/IKa n
TepMmognHaMunka».

3. ANEKTPOANHAMUKA
AnekTpunyeckoe none. dnekTpuyeckue 3apsabl. OrnemMeHTapHbIN
9NEKTPUYECKUI 3apsd. IAnekTpusauna Ten. 3akoH coxpaHeHus 3apsga. 3akoH Kynona.
onekTpuyeckoe nose. HanpskeHHOCTb anekTpudeckoro nons. MNMpuHUMn cynepnosvumm
noneun. MNpoBOAHWKM B 3rekTpuyeckom nore. [QUanekTpuku B SNeKTpu4eckom norse.
Monsapusaumns ON3NEKTPUKOB. MoTeHunan. PasHocTb noTeHumarnos.
OKBUNOTEHUMAnNbHbIE MOBEPXHOCTU. CBA3b MeXAy HanpsKeHHOCTbI0 M Pas3HOCTbIO
NOTEHUMArnoB 3feKTPMYecKoro nons. JnekTpoeMKocTb. KoHaeHcaTopbl. JHeprus
3apshKeHHOro KoHgeHcartopa. lNpuMmeHeHne KOHOeHCaToOpPOB.
3aKOHbl NOCTOAHHOIrO TOKa. dnekTpuyeckuii Tok. Cuna Toka. 3akoH Oma ans
yyacTtka uenu. JdnekTtpudeckoe conpoTuBneHue. [MapannenbHoe W nocnegoBaTenbHOe
coeauHeHne nNpoBoAHUKOB. PaboTa M MOLWHOCTbL MOCTOSIHHOIO TOKa. TennoBoe OencTBue
Toka. 3akoH [hxoyna—JleHua. OnekTpoaBuKyLaa cuna UcTodHrka Ttoka. 3akoH Oma ans
NONHOM Uenu.
ONEeKTPUYECKNM TOK B PA3fIUYHbIX cpepax. OnekTpuYeckuin Tok B MeTannax, B
9NeKTponuTax, rasax, B Bakyyme. ONeKTpMYeCcKnii TOK B nonynpoBogHunkax. CobctBeHHas u
npMMecHasa npoBoAMMOCTU. p-n nepexon. [lonynpoBoaHukoBble npubopsl. NpumeHeHne



NONynpoBOAHUKOB. JNeKTponn3. 3akoH anektponusa Papaged. Buabl ra3oBbix pa3pagos.
TepmoanekTpoHHasa amuccus. Nnasma.

MarHutHOe none. B3anmogencrene TokoB. BekTop MHAYKUMM MarHUTHOroO nosns.
Cwuna Amnepa. lNpumeHeHne 3akoHa AMmnepa. [lenctene MarHUTHOrO Nonst Ha ABWMXKYLLUMNCS
3apsg. Cuna JlopeHua. lNMpumeHeHne cunbl JlopeHua. MarHMTHblE CBOWCTBa BeLLleCTBa.
B3anmopgencteme marHutoB. Ponb MarHMTHOro nona 3emMin B KU3HW pacTeHun,
XUBOTHbIX, YernoBeka. ConHeYyHasa akTUBHOCTb M €€ BnusaHue Ha 3emnto. MarHuTHble Bypw.

AneKTpoMarHUTHas UHAYKUUA. FBNeHWe  3neKTPOMAarHWTHOW  UHAOYKUWW.
MarHuTHbIN NOTOK. 3aKOH 3NeKTPOMarHUTHOM nHaykumn. Mpasuno JleHua. 34C nHaykumm B
ABWXKYLLMXCA  MPOBOAHMKAxX. fABneHMe  caMouHOykumn.  WHOYKTUBHOCTb.  OHeprus
MarHMTHOrO NMons Toka. QNeKTPoOMarHUTHoe none.

HAdemoHcmpauyus

onekTpusauna Ten.

BaanmogencTaune 3apskeHHbIX Ten.

KoHaeHcaTopbl

HarpeBaHvne NpoBOAHUKOB C TOKOM.

OnbIT OpcTeqa.

BaanmogencTane npoBOgHMKOB C TOKOM.

[lencTBmMe MarHMTHOro nons Ha NPOBOLAHUK C TOKOM.

OnbITbl ®apages.

lpakmu4eckoe 3aHssmue

PelueHne 3agay n KOHTPONb 3HAHWI MO pasaeny «ANeKTPoauHaAMUKa».

4. KOJIEBAHUA U BOJIHbI

MexaHu4yeckue KorneobaHus. CBobogHble MexaHn4yeckme konebaHus.
MapmMoHuyeckne konebanusa. MaTematmyeckmn  MasiTHUK.  TIPYXWHHBIA  MasiTHUK.
MpeBpalyeHe 3Heprnn npu kKonebaTenbHOM OBWXKEHUWN. BbIHY)XOEHHble MexaHu4Yeckue
konebaHusa. Pe3oHaHc.

AneKkTpomarHuTHble KonebaHus. CBoboaHble 3neKkTpomarHUTHble KonebaHus.
KonebatenbHbli KOHTYp. [lpeBpalwieHne aHeprun B korebatenbHom KoHType. [lepuoa
cBODOOHbIX 3NEKTPUYECKMX konebaHun. dopmyna TomcoHa. 3artyxawowme
3NeKTpoMarHuTHbole KonebaHus. BblHyXOeHHble anekTpuyeckme konebdaHus. NepeMeHHbIn
TOK.

MexaHun4yeckne n afieKTPOMarHUTHbIe BONHbI. BonHoBble siBreHus. NonepeyHble
M NpoOOfbHble BOSHbl. XapakKTEPUCTUKN BOSHbI. 3BYKOBble BOSHbLI.  CBOWCTBaA
3NEeKTPOMarHuTHbIX  BOMH. OTKpbITbIN -~ KONebaTenbHbIn  KOHTYp.  OnbiTel  [.['epua.
N3obpeTtenne pagmo A.C. lMonosbiM. [loHATME O paguocBasu. [MpuHUMn pagnmocBsasw.
[MpyMeHeHne anekTPoOMarHUTHbIX BOSIH.

demoHcTpauum

CBoboHbIE M BbIHYXXOEHHbLIE MEXaHMYeckne konebaHus.

PaboTa anektporeHepartopa.

N3ny4deHune n npuem aneKkTpoMarHUTHbIX BOSH.

Paguocsasb.

lpakmu4eckoe 3aHsIMue

PelwweHne 3agay n KOHTPONb 3HaHWUI Mo pasaeny «KonebaHnsa 1 BOMHbI».

5. ONTUKA
NMpupopa cBeta. CkopocTb pacnpocTpaHeHuss cBeTa. [lpsimonuHenHoe
pacnpoctpaHeHue ceeTta. ConHevHble N NyHHble 3aTMeHuns. MNpuHumn MNorreHca. 3akoHbl
OoTpaxeHns U1 npenomneHna ceeta. [lonHoe oTpaxeHue. JInH3bl. [locTpoeHue
n3obpaxeHms B nuH3ax. dPopmyna TOHKOW §NWUH3blL. YBenuueHune nuH3bl. [Nna3 kKak
onTuyeckas cuctema. Ontnyeckmne npmnbopsl. Teneckonsi.



BonHoBble cBoucTtBa cBeTa. [ucnepcus ceeta. WHTepdepeHuus ceeTa.
Mcnonb3oBaHne nHtepdepeHunn B Hayke u TexHuke. Andpakumna ceeta. OudpakumoHHas
peweTka. lNMonspusauusa ceeta. Buabl nsnydyeHun. Buabl cnektpoB. CnekTpanbHbIn aHanua.
YnbTpadguonertoBoe n wndpakpacHoe wuanyvyeHne. PeHTtreHoBckue nyun. Lkana
SNEKTPOMarHUTHbIX U3Ny4YeHUM.

CneumanbHas Teopusi OTHOCUTENbLHOCTWU. [locTynaTbl TEOPMM OTHOCUTENBHOCTU
N cneacTBus U3 HUX. IHBapMaHTHOCTbL MOAYNSA CKOPOCTU CBeTa B BakyyMe. QHEepPrus nokosi.
CBsa3b Macchbl U aHeprm cBoboaHOM YacTuLbI.

JemoHcTpauum

OTpaxeHune 1 npenomreHne ceeTa.

[MonHoe BHYTpeHHe oTpaxkeHue.

PasnoxeHune 6enoro ceeTa B CNeEKTP.

NHTepdepeHumna n anpakumns ceeTa.

Monspwusauma ceeta.

OnTtnyeckne npnbops.l.

lpakmu4eckoe 3aHsIMue

PelueHve 3agay n KOHTPOnb 3HaHWIA No pasgeny «OnTukay.

6. KBAHTOBAA ®PU3UKA

KBaHTOBas ontuka. KeaHTtoBas runotes3a [lnaHka. dotoaddekT. YpaBHeHue
OnHwTenHa ans dotoaddekta. PoToHbl. MNoTesa ae bponna o BONMHOBLIX CBOMCTBaXx
yactuu. [lMpumeHeHne ddoToadhdekra. [HaeneHne ceta. Onbitel [N.H. JleGepeBa u
H.A. BaBunosa. Xumnyeckoe gencrene ceeTa.

dPusmka atoma U aToMmHoro sigpa. Mogenu cTpoeHns atoma. AgepHas mMoaenb
atoma. OnbiTbl 3.Pe3epdopaa. KeaHToBble noctynatel bopa. Mogens atoma Bogopoga no
H.Bopy. Jlaszepbl. PagnoaktMBHOCTb. 3akoH pagmoakTMBHOro pacnaga. PaguoakTuBHble
npeBpalleHms. 3aKOH COXPaHEHWs MaccoBOro yucna v 3apsga. CtpoeHne aTOMHOro
aapa. [edekt macchbl, SHEPrnsa CBA3M M YCTONYMBOCTb aTOMHbLIX SA4ep. AaepHble peakuuu.
MckyccTBEHHAss paamMoakTMBHOCTL. LlenHasa sggepHas peakums. AQoepHbid  peakTop.
TepmosigepHbli cMHTE3. OHeprusa 3Be3q. [lonydeHne pagmoakTUBHBIX M3OTOMOB M UX
npumeHeHne. buonorndeckoe [ENCTBUE pPaONOAKTUBHBIX W3NyYEHUA. ONEMEHTapHble
YyacTuubl.

HdemMoHcTpauun

Buaeoponuk «Busyanusauna asnenunsa gpotoaddekta. OnbiT CTonetosay

Bugeoponuk «OnbiTel 3.Pe3epcdopaa»

[aBneHne ceeTa.

INazepebl.

lpakmu4eckoe 3aHsIMue

PelwweHne 3aga4 n KOHTporb 3HaHUN No pasgeny «KaHToBas domsmkar.

7. CTPOEHMUE BCEJIEHHOMN

CtpoeHne ConHe4yHon cuctemMbl. ConHevHas cuctemMa: NnaHeThbl U Manble Tena,
cuctema 3emna—IJlyHa.

dsoniouma BceneHHon. CrtpoeHve wun aBonioums ConHua u  3BE3fA.
Knaccudukaums 3B€3a. 3BE3abl M UCTOUHMKM KX SHeprun. [anaktuka. CoBpEMEHHble
npeacTaBneHns o0 CTPOeHUM 1 aBonoumm BeceneHHowm.

HdemoHcTpauun

KapTa 3Be3gHoro Heba.

"mo6yc JTyHbl.

Bugeoponuk «JlyHa» https://www. youtube.com/watch?v=gV8eT2DtP1I

Google Maps noceueHne nnaHeTbl CorTHEYHON CUCTEMBI

https://hi-news.ru/eto-interesno/v-google-maps-teper-mozhno-posetit-
planetysolnechnoj-sistemy.html

lpakmu4eckoe 3aHsIMue

KoHTponb 3HaHui no pasgeny «CTpoeHne BceneHHony.



6. TEMATUMECKOE NMIAHUPOBAHUE C ONPEAEJNIEHUEM OCHOBHBbIX
BMOOB YYEBHOWU OEATENBHOCTU OBYYAIOLLMXCA

Bua yye6HOM paboThbl O6bem
4acoe
MakcumanbHasa y4yebHasa Harpy3ka (Bcero) 84
AyauntopHas yyebHas paboTta (obsizaTenbHble y4eOHble 3aHATUA) 68
(Bcero)
B TOM YuChne:
nabopaTopHble 3aHATUS -
npakTu4ecKne 3aHaTnA 68
nekumm -
KypcoBas paboTa (NpoekKT) -
BHeayauTopHas (camocTosiTenbHas) y4yebOHasn paboTta 16
oby4arowerocs (Bcero)
Utorosasa atrectauusa B cpopme andhepeHUMpOBaAHHOro 3ayeta
TEMATUYECKOE MNIAHUPOBAHUE
Nelln KonuyecTtBo
CopepxxaHue oby4yeHus yacoB
AyanTtopHble 3aHATUSA
1. BeeaeHne. ®usnka n MetToabl HAY4YHOrO NO3HaHUS. 2
3HayeHne husnkn npmn ocesoeHnn cneymansHocten CroO
2. MexaHuvka 12
3. MonekynapHas ousunka n TepmogmHamMumka 12
4. OnekTpoanHamMuKa 18
5. KonebaHusa n BONHbI 6
6. OnTuka 8
7. KBaHTOBas hnaunka 6
8. CtpoeHune BceneHHom 4
Utoro: 68
BHeayauTopHasa (camoctostenbHas) paboTta
BHeayguTopHas camocTosaTenbHas paboTa: BbINOMHEHME 16
NpaKTUYECKNX 3agaHun, noaroToBka AOKNaaos.,
pedepaToB, MHAMBUAYANbHOIO NPOEKTa C UCMNOSb30BaHNEM
MHAPOPMALMNOHHBIX TEXHOSTOTUA 1 Op.
BCEIO: 84




XAPAKTEPUCTUKA OCHOBHbIX BUOOB AEATEJIbHOCTU OBYYAIOLLUXCA

CopepxaHue XapakTepMcTuka OCHOBHbIX BUAOB AeATeNbHOCTHU
oby4yeHus oby4arowmxcs (Ha ypoBHe y4eOHbIX AeCTBUN)

BBepeHue. Pusnka n | Passmutne cnocobBHOCTEM SACHO M TOYHO M3naratb CBOU
mMeToAbl HAay4yHOro | MbICJ/11, J1OTM4ECKU obocHoBbIBaTb CBOK TOYKY 3peHu,

NO3HaHUA. BOCMPUHUMATb U aHanu3npoBaTb MHeHUs1 cobeceHUKOB,
3HayeHne  U3NKKM | Npu3Hasas NpaBo APYroro YerioBeka Ha MHoe MHeHMe.
npu ocBoeHuu | [lpousBegeHne wun3MepeHuss QU3INYECKNX BEITUYUH U
cneuymnanbHOCTEN OLleHKa rpaHuLbl NOrpeLHOCTeN NSMEPEHUN.

cno N3noxeHne 0CHOBHbBIX MOMOXEHNN COBPEMEHHOW Hay4YHOM

KapTWHbI MUpa.
MpuBeneHne NpMMepoB BIMAHUSA OTKPbITUMA B (hmsmke Ha
nporpecc B TEXHUKE U TEXHOMOMMM NpoM3BOACTBa.
OnpepeneHve  3HayeHuss U3MKM  NPU  OCBOEHUU
npodeccun  un  cneuymanoHocten CINO. WU3yyeHune
3fIeMeHTOB (PM3MKM B HauvasbHbIX Krnaccax Ha ypokax
«Okpyxawowum Mup», B TOM uYucne npoBeneHue
dM3NYECKMX OMNbITOB N HABNIOAEHUI.

MEXAHUKA

OcHoBbI kMHemMaTukn | O3HakomrieHne co criocobamm onmcaHMsa MexaHU4YecKoro
OBWXEHUSI, OCHOBHOW 3aia4el MeXaHUNKN.

M3y4yeHne OCHOBHbIX PU3NYECKMX BEMUYMH KMHEMATUKU:
nepemeLLeHnsi, CKOPOCTU, YCKOPEHUSI.

HabnogeHne OTHOCUTENIBbHOCTH MEXaHNYeCcKoro
OBUXEHUS.

WccnepoBaHme paBHOMEPHOTO W PaBHOYCKOPEHHOIO
NPSIMOSNIMHENHOTO ABMXEHMA (Ha npumepe cBo6OOHOMO
nageHust Ten), paBHOMEPHOro MABWXKEHUs Tena no
OKPYXHOCTU. NMOHMMaHMe CMbICria OCHOBHbIX (PU3NYECKNX
BENUYMH, XapaKTepusylLlmMx pPaBHOMEPHOE OBWXKEHUe
Tena no OKPY>XHOCTW.

MpoBeaeHne CpaBHUTENLHOIO aHanm3a paBHOMEPHONO U
paBHOMNEPEMEHHOIO OBUWXEHUN. MpenctaesneHuve
MHdOpMaLuKM 0 BUaax ABMXEHNS B Buae Tabnuupbl.
YkasaHue NCNONb30BaHNA NoCTynaTenbHOro n
BpaLlaTenbHOro ABMXEHUN B TEXHUKE.

OcHOBbI AUHAMUKN MoHMMaHMe cMmbicna Takux U3nYecKux moaenen, Kak
MaTepuanbHas Touka, MHepLumarnbHasi cuctema oTcyeTa.
M3mepeHne maccbl Tena pasnuyHbiMM - cnocobamu.
M3mepeHne cun B3aumopencTena Ten. BeluucneHue
3HAYEHUs1 YCKOPEeHus Ten MO0 W3BECTHbIM 3HAYEHUAM
OENCTBYIOLWNX CUIT U Macc Ten. YMeHne OObsCHUTL
NPUYMHBI Pas3nnYHbIX BUAOB OBMKEHMS.

YMeHne pasnuyatb Ccuny TsSKecTh M Bec  Tena.
ObbsicHEHME U1 NpuUBEAEHME NPUMEPOB  SIBMIEHUS
HEBECOMOCTW.

OnpepeneHne nepsow KOCMUNYECKON CKOpOCTH,
pacCMOTPEHNE OBWXEHME nfaHeT W ManbiXx Ten
CornHe4YHon CUCTEMBI.

[MpuMeHeHne OCHOBHbIX MOHATUM, (OPMYN W 3aKOHOB
OVHaMUWKM K peLLeHunto 3a4av.




3aKOHbl COXpPaHeHUA
B MeXaHukKe

MpumeHeHne 3akoHa COXpaHeHus wumnynbca Ang
BblYNCNEHUST M3MEHEHUM CKOpOCTEM Ten npu  ux
B3anmoaencteumsx. O6bACHEHME pPeakTUBHOIO ABMXEHUS
Ha OCHOBE 3aKOHa COXPaHEeHUs UMMynbCa.

BbluncneHne paboTbl CUNT U M3MEHEHUS KUHETUYECKOWN
3Heprnun Tena.

Bbluncnexue noTeHumnansHoOn 3Heprmm Ten B
rpaBMTaUMOHHOM Mose.

Onpepenexne noTeHUnanbHom 3Hepruun ynpyro
nedopMMpoBaHHOro Tena no M3BecTHon gedopmMauum n
XKECTKOCTW Tena.

XapaktepucTtuka NPOU3BOAUTENBHOCTU  MalUMH U
apuratenen ¢ UCnonb3oBaHMEM NOHATUS MOLLHOCTW.
lMpuMeHeHne 3aKoHa COXpPaHEHUs1 MEXaHUYECKON IHEpPrmm
npu pacyetax pesynbTatoB B3aMMOAEUCTBUW  Ten
rpaBuTaLMOHHBIMW CUNa MU N CUamMu YNpyrocTtu.
YkasaHue rpaHuy, NPUMEHNUMOCTIN 3aKOHOB MEXaHUKN.
Mcnonb3oBaHMe 3aKOHOB MeEXaHWKM Ons obbsAcHeHuA
OBWXEHUS1 HEDECHbIX Ten n Ans pasBuUTUS KOCMUYECKUX
nccnegoBaHun.

MOJNEKYNAPHAA ®U3NKA U TEPMOAUWHAMUKA

OcHoBbI
MONeKynspHo-
KUHEeTUYEeCKOMn
Teopuun

dopmynupoBaHME OCHOBHbIX MOSIOXEHUN MOSEKYNSPHO-
KWHETNYECKON Teopun. BbINosHEHWE 3KCNEepUMEHTOB,
cnyxawmx o0O0CHOBaAHMEM MOMEKYNAPHO-KMHETUYECKON
Teopun. HabniogeHne OpPOYHOBCKOMO  OBWXEHUA U
aneHns  gudpdysun. BbeickasbiBaHne runotes  Ans
ob6bAcHeHns HabngaeMblX ABNEHUN.

OnpeneneHve napameTpoB BellecTBa B raszoobpasHom
COCTOSIHUM Ha  OCHOBAHWW  YpaBHEHUSI  COCTOSIHUS
naeanbHoOro rasa.

YMmeHne npumeHate MKT ansa oObsCHEeHWs TensnoBbiX
NpPOoLIECCOB, ra3oBble 3aKOHbI 4SS peLUeHns 3a4au.
MpeaoctaBneHve B Buae  rpadpMka  M3OXOPHOrO,
n306apHOro 1 M30TEPMNYECKOro npoueccoB. BeluncneHune
cpedHen KMHETUYECKOM JHEPrun TEMSIOBOrO [OBUXEHUS
MOJSEKyYS1 Mo U3BECTHOW TeMnepaType BeLlecTBa.
YKkasaHue rpaHuy, nNpuUMEeHMMOCTU MoAenn «uaeanbHbln
ras» n sakoHos MKT.

OcHOBbI
TepMoANHaAMUKN

OKcnepuMeHTanbHOe MCCrneaoBaHNe TensoBbiX CBOWUCTB
BeLLecTBa.

M3mepeHne konmnyectBa TennoTbl B npoueccax
Tennonepenayu.

Pacuyet konunuyectBa TenmnoTbl, HeobxoaMmoro Ans
OCYLLIeCTBMNEHNS npouecca npesBpalleHnss BellecTBa U3
OZHOro arperaTHOro COCTOSIHUSA B ApYyroe.

PacuyeT nameHeHusi BHyTPEHHEN 3Heprum Ten, paboTbl U
nepedaHHoOro Konuyectsa TenmnoTbl Ha OCHOBaHUU
nepBoOro 3akoHa TEPMOANHAMUKN.

Ob6bsACHEHNEe NPUHLUMMOB SENCTBUS TENOBLIX MALUWH.
N3noxeHne cyTn 9KOMOrmyecknx npobnem,
obycnoBneHHblx paboTon TennoBblx ABuratenen u
NpeasioKeHme NyTu nx peLleHuns.




ArperaTtHble
COCTOSIHUA
BelwecTBa U
c¢pasoBble nepexoabl

Onuncanwue, onpegeneHne n o6bACHEHME C TOYKU 3peHns
MOREKyIsipHOM Teopum npoLeccon N3MeHeHna
arperatHbiX COCTOSIHUM  BELLECTBa: MWCNapeHuss W
KOHAEHCAUWK, KUNEHUs1, NNaBfeHNsa U KpucTannmsaumu.
OObsiCHEHME TaKMX MNOHATUN U (PUBNYECKNX BESNUYMH,
KaK: HacbllEeHHbIn nap, abcontoTHass U OTHOCUTENbHasA
BNaXXHOCTU BO34yxa, TOYKa pocCbl, yaenbHaa TensnoTa
napoobpasoBaHusl, yaenbHas TennoTa KoHAeHcauuw,
yaenbHas TennoTta nnaeneHus BELLECTBa;
ncrnonb3oBaHne 00603HaYeHUn OU3NYECKNX BENMUYMH U
eanHnubl pusndeckux sennymH B CA.

OnucaHue CTPyKTypbl TBEPAObIX Ten, XapakTepucTuka
KpUCTanMyeckmx n amopdHbIX Ten, X 0CobeHHOCTEN U
CBOWCTB: aHM30Tponuu, nonimmopdunama, n3oTponuu.
lMpakTnyeckoe nNpUMeHeHMe B MOBCEAHEBHOW >XU3HU
dM3NYECKMX 3HAHUM O CBOMCTBAxX rasoB, XWOKOCTEN W
TBEPAbIX TEN.

Mcnonb3oBaHne MHTepHeTa ans noucka mHgpopmaumm o
pa3paboTkax U NPUMEHEHUSX COBPEMEHHbLIX TBEPAbIX U
amMopHbIX MaTepmanos

ANEKTPOANHAMUKA

AnekTpnyeckoe Bbluncnexne cun B3anmMoaencTaus TOYEYHbIX
none 3NEeKTPUYECKUX 3apsaoB.
Bbluncnexne HanNpPs>KeHHOCTMU " noTeHumana
3NEeKTPUYECKOro Monsi OQHOTO0 U HECKONbKMX TOYEYHbIX
3apsiaos.
M3mepeHne pasHOCTM NOTEHLMNarnos.
MpuBeaeHne nNpUMepPoOB MPOBOAHWUKOB, ANINEKTPUKOB U
KOHOEHCaTOpOB.
HabniogeHne saBneHuss nonspusaumm  OUINeKTpuUKa,
Haxo4sLLEerocs B afieKkTpPU4ECKoM rnone.
M3mepeHne ”n BbIMUCNEHNE 3SHEPrun 3SNeKTPUYECKoro
nons 3apsiKeHHOro KoHAeHcaTopa.
OnucaHne NpMMeHeHns KOHOEeHCaTOPOB.
3aKOHbI BbinonHeHne pacyeToB CUMbl TOKA W HanNpshkKeHWn Ha

NMOCTOAHHOIO TOKa.

y4yacTKax 3NeKTPUYEeCKMX Lienemn.

C6op 1 ucnbiTaHMe 3NEKTPUYECKUX LIEMEN C PasfINYHbIM
coeanHeHneM NpPOBOAHMKOB, pacyeT UX NapaMeTpoB.
M3mepeHre MOLLHOCTN 3NeKTPUYECKOro Toka.
lMpumeHeHne 3akoHa [xoyns—JleHua.

N3mvepeHne JLOC wn BHYTPEHHEro COMNPOTUBMEHUS
NCTOYHMKA TOKA.

ONeKTpnYecKMmn ToK
B pPa3fINYHbIX
cpepax

Onpepnenexve ocobeHHoCcTeM npoTeKaHus
3NEeKTPUYEeCKOro TOKka B MeTannax, B 9NneKkTponurax,
rasax, B Bakyyme.

3HaHMe obnactu npuMEeHeHus Toka B  PasfUYHbIX
cpenax.

Ncnonb3oBaHne VHTepHeTa Ansa noucka MHdgopmaummn o
nepcnekTMBax pPasBnTNS NONYyNPOBOLHMKOBOW TEXHUKM.

MarHuTtHOe none

HabnoaeHne nencTBus MarHUTHOrO MOMsi Ha NPOBOAHUK
C TOKOM, KapTUHOK MarHUTHbIX NONEen.
dopmynvpoBaHMe npaBuna  JNIeBOW  pykM  Ons




onpeaeneHns HanpaeneHnsa cunsl AMnepa.

AneKkTpomarHuTHas BbluncneHne cun, AeNCTBYOWNX HA NPOBOAHUK C TOKOM
MHAYKUUA B MarHMTHOM norne, Oo6bsACHEeHMEe npuHuMna OencTBus
anekTpoaBuratens.
BbluncneHne cun, OENUCTBYKOLUMX HaA INeKTPUYEeCKUN
3apag, ABWKYLMINCS B MarHUTHOM norse.
NccnepoBaHue sIBNEHUS1 3MEKTPOMAarHUTHOM WHAYKLWWK,
camongykumu.
OOGbsiCHEHME POMM MaArHUTHOrO MNOSi 3eMnn B KU3HU
PaCTEHWNN, XXMBOTHbIX, YeNOBEKa.
OnpegeneHve BAUSIHUA COMMHEYHOW aKTMBHOCTM Ha
3emnto.
KOJIEBAHUA U BOJIHbI
MexaHunyeckne YMeHune no rpacuky onpeaensatb amnnuTyay u nepuog
Koneob6aHusn konebaHun, 3anucbiBaTb ypaBHEHUSA OBWKEHUS
KonedaHun.

WccnepoBaHme  3aBUCMMOCTM  nepuoda  konebaHum
MaTeEMaTUYECKOro MasiTHUKA OT €ro [AfMHbl, MaccCbl W
aMnnNuTyabl konebaHun.

WccneposaHue 3aBnucMMOCTM nepuoga konebaHum rpysa
Ha TMpPYXWHE OT €ero MacCbl M >XECTKOCTU MPY>KUHbI.
BbluncneHne nepuoga konebaHun mMaTemaTM4eCcKoro
MasiTHAKA MO W3BECTHOMY 3HAYeHUKD €ro  ASInHbI.
BbluncneHne nepuoga konedbaHui rpysa Ha npyxuHe no
M3BECTHbIM 3HA4YeHMsSIM €ero MacCbl WU KECTKOCTU
NPY>KUHBbI.

lMpoBeneHue knaccmdmrkaumm konebaHmm.
MccnegoBaHue aBneHNsa pe3oHaHca.

BbipaboTka HaBbIKOB BOCMPUHUMATbL, aHanM3MpoBaThb,
nepepabartbiBatb W NpeabsaBnATb WHGOpMaumio B
COOTBETCTBUM C NOCTaABMNEHHbIMM 3aa4Yamu.

ONeKTPOMarHUTHbIe
Koneb6aHus

Ob6bsicHeHne npeBpaLleHns 3Hepruun npu
3MEKTPOMArHUTHbIX konebaHusx (Ha npumepe
KonebaTtenbHOro KoHypa).

lMpoBeneHue aHanormm mMexay doumsndeckmmm
BESIMYMHAMW, XaPaKTEPUIYIOLLUMN  MEXAHUYECKYHD U
3NEeKTPOMarHUTHyto konebarenbHble CUCTEMBI.

YMeHne npumeHats popmynly TOMCOHa Ons pelueHus
3agau.

PacyeT 3HayeHWn cCuUNbl TOKA W HanpsbKeHUs Ha
arieMeHTax Lenu nepeMeHHoro Toka.

Mcnonb3oBaHue MHTepHeTa gnga noucka nHgpopmaumm o
COBPEMEHHbIX cnocobax nepenaydn aneKTpPOIHEPrnn.

MexaHun4yeckue u
3NIeKTPOMarHUTHbIE
BOJIHbI

MpuBeaoeHMe NpMMEPOB MOMEPYEHHbLIX U NPOAOSNbHbIX
BOJIH.

PaccmoTpeHne OCHOBHbIX XapakTepPUCTMK BOJSTH.
MpeactaBneHne obnacten NpUMEHEHUs yrnbTpa3Byka U
NnepcnekTMBbl  €ro  MCMoNb30BaHWsi B PasfuyHbIX
o6nacTsax HayKku, TEXHWUKW, B MeANLMHE.

N3noxeHne cyTn aKonormyecknx npobnem, cBs3aHHbIX C
BO34ENCTBMEM 3BYKOBbIX BOSIH HA OpraHn3m 4yeroBeka.
OcyuwlectBneHve paguonepegayn w  paguonpuema.




lMpuBeaeHe NpMMepoB BUAOB paanoCcBa3n. 3HaKOMCTBO
C YCTPONCTBaMM, BXOASLMMU B CUCTEMY PAANOCBSA3MN.
Ob6cyxaeHue ocobeHHocTeMn pacrnpocTpaHeHus
pagVoBOSIH.

OGbsACHEHME NPUHUMNUANBHOTO  PasnuMynsa  npupoabl
yNpyrnx n 9NeKTPOMarHUTHbIX BOJSIH.

N3noxeHne cyTn aKoNormyecknx npobnem, cBs3aHHbIX C
3N1EKTPOMArHNTHbIMK konebaHusiMmn 1 BonHaMu

OMNTUKA

Mpupopa ceeta

OnpefneneHne CKOPOCTM pacnpocTpaHeHus ceeTa.
OOGbsiCHEHME COSNTHEYHBIX U FTYHHbIX 3aTMEHUM.
MpMeHeHne Ha npakTUKe 3aKOHOB OTPaXEHUs U
npenomreHns ceeTa Npu peLLeHnn 3agau.

YMeHne cTpouTb n3obpaxkeHnsa npegmeToB, LaBaemble
NMH3aMW.

N3mepeHne (poKyCHOro paccTosiHUS NNH3bI.

Pacyer pacctosiHua OT nUH3bI O M306paxeHus
npegmera.

PacueTt ontunyeckon curbl NNH3LI.

[MprBegeHne NPpUMEepPoB ONTUYECKUX CUCTEM.

BonHoBble
CBOMCTBa cBeTa

HabniogeHne saBneHun gucnepcun, WHTepgepeHLmn,
Andpakumm n nonsipusaumm ceeTa.

M3amepeHne AOnvHbl CBETOBOW BOJSHbI MO pesyfibTaTtam
HabnaeHus ABNeHUs MHTepgepeHLmnn.

MpuMeHeHne ycrnoBMn MUHUMYMa W MakcMMmyma
UHTEepdepeHunn, copmynbl OUEPPaKUMOHHON peLLeTKU
ANA HaXOXAEHWS OMHbI CBETOBOW BOSHbI.

MpuBegeHne npuMepoB MNOSIBNEHMS B nNpupoge U
NCNONb30BaHMUS B TEXHWKE SABMEHUA WHTepdepeHumn,
Aandpakumm, nongapusauum n aucnepcun ceeTta.
HabntoageHne nuHen4vaTtbiX CNEKTPOB.

[MpumeHeHne cnekTpanbHOro aHanumsa.

OnpegeneHne nocnegosaTtensHoctn OMB B wkane
ANEKTPOMArHUTHbLIX U3NyYEeHUN.

CneuunanbHas lMoHMMaHMe OCHOB NMpUHLUMNA OTHOCUTENBHOCTW.
Teopus YmeHne npumeHate noctynatel CTO, cneacteusa w3
OTHOCUTENIbHOCTU NnocTynaTos.
KBAHTOBAA ®U3UKA
KBaHTOBas onTtuka Habntoaenne ¢OTOINEKTPUYECKOTO adhdpekTa.
Ob6bsicHeHne 3akoHoB CToOneTtoBa Ha OCHOBE KBAHTOBbIX
npeactaBneHni.

Pacyet MaKCUMaribHOW KUHETUYECKOU aHepruu
ANEKTPOHOB Mpu POTOINEKTPUYECKOM IhdEKTE.
OnpepeneHve paboTbl BbIXO4a 3MEKTPOHA MO rpadouky
3aBMCMMOCTN MaKCUMarbHOW KUHETUYECKOM 3SHEeprum
dOTO3NEKTPOHOB OT YaCTOThI CBETA.

MpumeHeHne doToadhdekTa.

HabntogeHne n obbsicHeHMe AaBneHus ceeTa.
OObsiCHEHME  KOPMYCKYNSAPHO-BOMIHOBOrO  Ayanuama
CBOMCTB (POTOHOB.

OObsiCHEHME poNnM  KBAHTOBOW OMTMKM B pPasBUTUMK
COBPEMEHHOWN OU3NKN




dusmnka atoma n PaccmoTpeHue moaenen CTpoeHmsa aToMOB.

aTOMHOro sgpa O6bsicHeHue onbiToB Q. Pesepdopaa.
HabniogeHne wn obbAcHEHME npuHUMNA OENCTBUS
nasepa.

MpuBegeHne npuMMepoB UCMNONb3OBaHWSA nasepa B
COBPEMEHHOM HayKe N TEXHUKE.
PacueT aHeprum cBsi3n aTOMHbIX S4ep.
OnpepneneHnve 3apsiga M MaccoBOro 4Yucna aTOMHOro
S4pa, BO3HMKAOLWEro B peaynbTate paamoakTUBHOMO
pacnaga.
Bbluncnenune 3Heprun, ocBoboXxgatoLlemncsa npu
pagnoakTMBHOM pacnaje.
OnpepgeneHne NpoayKTOB S4EPHON peakuunu.
BbluncneHne aHeprumn, ocsoboxgatowencsa npu a0epHbIxX
peakumsix.
NMoHnmaHue npenMyLLecTB n HeJocTaTKoB
NCMNONb30BaHNs aTOMHOW SHEPTMN U NOHUIUPYIOLLINX
N3ry4eHi B MPOMBbILLUNIEHHOCTN, MeaNLUMHE.
N3noxeHne cyTn akonorndyecknx npobnem, cBA3aHHbIX C
Oronornyeckum OeNCTBMEM PaaMOaKTUBHBIX U3NYYEHUA.
lMpoBeaeHue knaccuukaumm anemMeHTapHbIX YacTul no
NX PU3NYECKNM XapaKTEPUCTUKAM.

CTPOEHMWE BCENEHHOU

CtpoeHue O6cyxaeHue ctpoeHns ConHeYyHoM CUCTEMBI.
ConHe4yHoM OsHakomneHve C nnaHeTamMm UM ManbiMuM  Tenamu
cucTemsbl ConHe4yHon cuctemsl, cuctemon 3emns —JlyHa.

Mcnonb3oBaHne WHTepHeTa ans noucka m3obpakeHun
KOCMUYECKMX OOBLEKTOB UM uHGopmauum 06  umx

0COBEeHHOCTSAX.

PaboTa co 3Be3aHbIMU KapTaMu.
dBonouuns PaccmoTpeHne  knaccudoukauum — 3Be3g.  M3ydeHue
BceneHHoOM 0CODEHHOCTEN CcneKkTparbHbIX KIacCoB 3BE3A.

OnpegeneHve 3HA4YeHUs 3HAHWA O HaweWn Wn Opyrux
ranakTukax ans passuMTuUs Haykm 1 yenoseka.

O6cyxaoeHne  BO3MOXHbIX  CLEHapuMeB  3BOMOLMMK
BceneHHon. OO6bscHeHMe MoOenu paclUMpSALLENCS

BceneHHon.
OnpeneneHve 3Ha4YeHUs1 COBPEMEHHbIX 3HaHWA O
BceneHHon ans 0OCBOEHUA npodeccun n
cneunanbHoOCTeN cpegHero npodeccnoHarnbHoro
obpasoBaHus

7. ONMUCAHUE YHYEBHO-METOANYECKOIO U MATEPUAJIbHO-
TEXHUYECKOIO OGECIMEYEHUSA OGPA3OBATEJIbHOWU OEATENBHOCTU

7.1. MaTepuanbHO-TeXHU4YecKoe obecneyeHme

Peanusauma nporpammbl  aucumnnuHbl  «®Pusnka» TpebyeTr Hanmuua  yd4ebHoun
ayanTopun, OCHalleHHOW obopyaoBaHUEM, TEXHUYECKMMU cpeacTBaMmn obyyeHus ans
NpoBeAEeHNS 3aHATUA BCEX BMAOB, NPeayCMOTPEHHbIX 0bpa3oBaTenbHON NporpamMmmon,
B TOM 4umcChne rpynnoBbIX U UHOMBUAOYaNbHbLIX KOHCYNbTaUuKn, a Takke Ans npoBeaeHus



TeKyLero KOHTPOMS 1 MPOMEXYTOYHOM aTTecTaunm.
O6opynoBaHune kabuHeTa:
Habop OeMOHCTpauMOHHOro obopyaoBaHUSA (HOYTOYK, 3KpaH, MynbTUMeaManpoeKkTop
EPSON), uctoyHuk noctosiHHoro Toka B547, mukpockon uudpoBoW, perncrtpatop
Tennosoro wuanyyvyeHna PTU 1, reHepatop nasepHbin (2 wWTYyKN), MUKPOCKOMN C
MUKPOMETPUYECKUM BUHTOM, MOHOXpoMaTtop YM-2, caxapumeTp CY-4 (2 wTykun), CTEH,
C3-0k1-01: wnctoyHmk nutanHma WUIMNC 1 ¢ 8 coeguHUTENbHLIMX MNPOBOAHUKAMN,
Teneckon, Teogonut 2T-5K, nupometp CENTER-350, nasep rasosbi JICH-109, cteHa
«lMonHas kapta JlyHbl», cTeHn «KapTa 3Be3gHoro Heba», cTeHn «[leMOHCTpaunoHHasa
NOABWXKHAs KapTa 3Be3HOro Hebay, ctenq «Lkana anekTpoMarHUTHbIX BOMH», MOAENb
HebecHon cdepbl (4 wTykK), rnobyc JlyHbl (4 WTyKKn), NoABWXKHAA MoAenb HebGecHon
ccepbl, kKapTa 3Be34HOro Heba (8 WwTyK)
MporpammHoe obecneveHue:
— Microsoft Office Professional Plus 2010 Russian Academic OPEN | License No
Level.
— Microsoft Windows 10 Professional
— Mozilla Firefox https://www.mozilla.org/ru/about/legal/terms/firefox/.
— STDU Viewer version 1.6.2.0 http://stdu-viewer.ru/.
— 7-Zip INnuensuna becnnatHo (GPL) https://www.7-zip.org/license.txt.
— Dr. Web Enterprise Security Suite.
AyouTopusa yKoMniekToBaHa cneumannsnpoBaHHon mebenblo

7.2. WNHdopmaumnoHHoe obecnevyeHne odyyeHus

NMepevyeHb  y4eOHbIX  U3AAHUNA, MUHTepHeT-pecypcoB, AOMNONHUTENbHOWM
nutepartypbl

B 6ubnuoTteyHbln poHa BXoAAT y4ebHWMKK, y4eBHO-MeToauyeckme KOMMMEKTbl
(YMK), obecneunBatoLLme OCBOEHNE y4yebHom ANCLUNMNINHBI «Punsnkay,
PEKOMEHOOBAHHbLIE UMW [ONYLWEHHble ANs WUCNOMb30BaHMA B MNPOdEeCcCUOHanbHbIX
obpasoBaTenbHbIX OpraHM3auusax, peanuaylwmx obpasoBaTenbHyld nporpammy
cpenHero obuwero obpasoBaHunsa B npegenax ocsoeHnsa OO CrMO Ha 6a3e OCHOBHOIO
obuiero obpasoBaHus.

Bnbnnorteynbin doHa MOXeT ObITb AOMNONHEH 3HUMKIIoneamamu,
CrpaBOYHUKAMU, HAYYHOWN M HAy4YHO-NONYNAPHON NUTEPATYPOr 1 APYIMMU NOCOBUAMM.
PekomeHgyemas nutepartypa:

Ansa obyyatowmxcs

1. MakmweB [.A. ®dumsmka. 10 knacc: y4yebHuk ana obuweobpasoBaTenbHbIX
opraHusauun c NPUIOKEHWEeM Ha 3NEKTPOHHOM HocuTene: 6a30Bbii U NPOPUITbHBIN
ypoBHu / I'.A. Makuwes, b.6. byxosues, H.H. Cotckun; nog pea. H.A. NapdeHTbeBON.
— M. : MNpoceeleHne, 2018 . — 416 c.

2. Maknwes I.A. ®dusmka. 11 knacc: y4yebHuk ana obuweobpasoBaTenbHbIX
OopraHusauun C NPUIOKEHWEeM Ha 3NEKTPOHHOM HocuTene: 6a30Bbii U NPOPUITbHBIN
yposHu / I".A. Makunwes, b.5. byxosues, B.M. YapyruH; noa pea. H.A. NapdeHTbeBOMN.
— 23-e u3g. — M.: lNpoceeweHune, 2018. — 399 c.

[na npenogaBartenen

1. KacbaHos B.A. ®wusmka. 10 «knacc: y4ebHuk ana obuweobpasoBaTenbHbIX
yupexgenun / B.A. KacbaHoB. — M. : Jpodpa, 2019. — 416 c.

2. KacbsHoB B.A. ®usumka. 11 «knacc. ba3oBbll ypoBeHb: y4yeBGHUK And
obuweobpasoBaTenbHbIX yupexaeHun / B.A. KacbsaHoB. — M.: [Jpodpa, 2019. — 288 c.


https://www.mozilla.org/ru/about/legal/terms/firefox/
http://stdu-viewer.ru/
https://www.7-zip.org/license.txt

NHdopMaumoHHbIE 3NeKTPOHHO-06pa3oBaTeNbHbIE PECYPChI
(MHTepHeT-pecypcbl)

1. KoHgpatbeB, A. C. ®dusmka : cbopHuk 3agad : y4dyebHoe nocobme / A. C.
Kongpatees, B. M. ¥Y3auH. — Mockea : duamatnut, 2005. — 392 c. — Pexum goctyna: no
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=76788 (marta
obpaluenns: 20.04.2024). — ISBN 5-9221-0579-5. — TeKCT : 3NEeKTPOHHbIN.

2. Mapos, M.A. Kocmoc: ot ConHeyHon cuctemsl Briyobe BecenenHon / M.A. Mapos.
— Mockea : ®uamatnut, 2017. — 532 c. : nn. — Pexum goctyna: no nognucke. — URL:
http://biblioclub.ru/index.php?page=book&id=485269 (gata obpawieHus: 06.04.2024). —
ISBN 978-5-9221-1711-1. — TeKCT : 9NEKTPOHHbIN.

3. PeakuH, KO. H. Kypc cdmamku : 6a3oBbint Kypc nekumn : [12+] / HO. H. PegkuH, C. T.
BopoHunxmH. — Mocksa ; bepnuH : dunpekt-Meauna, 2020. — 148 c. — Pexxum goctyna: no
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=575457 (gata
obpaiuenns: 20.04.2024). — bubnuorp. B kH. — ISBN 978-5-4499-0814-8. — TekcT :
3NEKTPOHHbIN

4. PomaHoBa, B. B. ®usuka : npumepsbl pelueHna 3agad : ydebHoe nocobue / B. B.
PomaHoBa. — 2-e nsg., ncnp. — Munck : PUMO, 2021. — 348 c. : un. — Pexnm gocrtyna:
no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=697440 (pata
obpawenuna: 20.04.2024). — bubnuorp.: c. 340-341. — ISBN 978-985-7253-60-9. —
TeKCT : 9NEeKTPOHHbIN.

5.Yakak, A. A. dnsuka : ydebHoe nocobue ansa CrO / A. A. Hakak, C. H. Jletyta. —
Capartos : lNpodobpasoBanue, 2020. — 541 c. — ISBN 978-5-4488-0667-4. — TekKcT :
9NEKTPOHHbLIN /[ JNEeKTPOHHbIN pecypc uudposon obpasoBatensHon cpeabl CI1O
PROFo6bpa3oBaHue : [canT]. — URL: https://profspo.ru/books/92191 (gaTta obpawieHus:
25.10.2024). — Pexxum gocTyna: ons aBTopusnp. nonb3oBartenem

6. PomaHoBa, B. B. ®usuka. MNpumepbl pewweHnsa 3agad : ydebHoe nocobue / B. B.
PomaHoBa. — 2-e u3g. — MwuHck @ PecnybnukaHCKuin MHCTUTYT NpodPeCcCUoHansHoro
obpasoBaHuna (PUMO), 2021. — 348 c. — ISBN 978-985-7253-60-9. — TekcT :
ANEKTPOHHbLIN /[ ONEeKTPOHHbIN pecypc uudposon obpasosatensHon cpeabl CI1O
PROFobpa3oBaHne : |[canT]. — URL: https://profspo.ru/books/125481 (paTa
obpaltenuns: 25.10.2024). — Pexum gocTtyna: ans asTopusvp. nonb3oBaTtenen



