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1. IVTAHVPYEMBIE PE3YJIbTATBI OCBOEHWA ITPOI'PAMMEI I1O
®NV3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Oceoenue yueOHoro npeaMeta «®du3nka» Ha ypoBHe cpefiHero obiero obpa3oBaHus
(ba3oBBIii  ypOBEHb) [IO/DKHO 0OO0eCIeunTb JOCTIDKeHWe CIeAYIOIMMX  JUYHOCTHBIX,
MeTarnpeaMeTHBIX U NpeIMeTHBIX 00pa30BaTe/bHbIX pe3y/IbTaToB.

JIMHHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3y/bTaThl OCBOeHUsi yuebHOro mpeamera «®PuU3MKa» IOHKHBI
OTpakaTh TOTOBHOCTb U CIIOCOOHOCTH 00yUaroIIUXCsi PYKOBOZCTBOBATHCS C(hOPMUPOBAHHOM
BHYTDEHHEM TO3ULMel JIMYHOCTH, CUCTEMOM L|€eHHOCTHBIX OpHEeHTaldd, ITO3UTHBHBIX
BHYTPEHHUX YOeXX[eHul, COOTBETCTBYIOL[UX TPAJULIMOHHBIM I[€eHHOCTSIM POCCHUHCKOTO
o0111ecTBa, pacilMpeHye )KMU3HEeHHOTO OITbITa U OTbITa /IeATe/TbHOCTH B Tpoliecce peayu3alin
OCHOBHBIX HaMnpaBJ/ieHW BOCIIUTATeTbHOU [leATe/IbHOCTH, B TOM UMCJIe B UaCTH:

1) rpaXxjaHCKOr0 BOCIIUTaHUS:

c(OPMUPOBAHHOCTb TPAKIAAHCKON TMMO3UIMM O0Oyuaroiierocss Kak aKTUBHOTO W
OTBETCTBEHHOTO ujieHa POCCUUCKOTO 00I1ecTBa;

MIPUHSITHE TPAUI[MOHHBIX 00I1leUe/IoBeueCKMX I'yMaHUCTUYECKUX U JeMOKPAaTHUYeCKUX
LIeHHOCTel;

TOTOBHOCTb BECTU COBMECTHYIO JlesITeJIbHOCTb B MHTepecax rpak/[aHCKOTO 00111eCTBa,
yuaCTBOBaTh B CaMOYTIpaB/ieHUH B 00pa3oBaTe/IbHON OpraHU3aliuy;

yMeHHe B3auMOJENCTBOBaTb C COLMaIbHBIMM MHCTUTYTaMU B COOTBETCTBUU C MX
GYyHKLUSIMU U Ha3HaueHueM;

rOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOM esITe/TbHOCTH;

2) MaTpUOTHYECKOT'O BOCIIUTAHUS:

c(hOpMHPOBAHHOCTb POCCUMCKOM TPaXk/JaHCKOM UIeHTUUHOCTH, TaTPUOTHU3MA;

L[EHHOCTHOe OTHOIIeHWe K TOCyAapCTBeHHbIM CUMBOJIAM, AOCTMXKEHUSIM POCCHUHCKUX
yuéHBIX B 00/1aCTH (DHU3UKHU U TeXHUKWY;

3) AyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHU:

chOpMUPOBAHHOCTH HDABCTBEHHOI'O CO3HAHUSI, STUYECKOT0 MOBe/IeHMUS;

CMOCOOHOCTh ~ OL|eHMBATh CHUTYallMl0 W TIPUHUMATh OCO3HaHHbIE  pelleHwUs,
OPUEHTUPYSICb Ha MoOpaJbHO-HPABCTBEHHbIE HOPMbI U L[€HHOCTH, B TOM UHUC/Ie B
JleITeJIbHOCTH YUEHOr0;

0CO3HaHUe JIMYHOTO BK/1a/ja B IOCTPOEHUE YCTOWUMBOTO Oy 1yliiero;

4) 3CTeTUYECKOI'0 BOCITATAHWS:

5CTeTUYECKOe OTHOLIEHWe K MHUPYy, BK/IKYas SCTeTUKY HAYYHOrO TBOPUECTBa,
TIpUCylero (pU3nueckoi Hayke;

5) TPyZ0OBOT'O BOCITATaHUS:



VMHTepeC K pa3nuuHbiM cdepaM MpodheCCUOHATbHOU [leITelbHOCTH, B TOM YUC/Ie
CBSI3aHHBIM C (DM3MKOW U TEXHWKOW, yMeHHe COBepIllaTh OCO3HaHHBIA BBIOOD OyayIeit
nipodeccu U peau30BbIBaTh COOCTBEHHbBIE >KU3HEHHbIe TIaHb;

TOTOBHOCTb U CTIOCOOHOCTH K 00pa30BaHUIO M CaMO00pa30BaHUI0 B 001acTH (U3MKU
Ha MPOTSDKeHUH BCel >KU3HY;

6) 9KOJ/IOrHYeCcKOro BOCITUTAHHUS:

c(hOpMHPOBAHHOCTh 3KOJIOTUUECKOM KY/bTYpbl, OCO3HaHHWe T/I0b6albHOrO XapaKTepa
9KOIOTUUYEeCKUX Mpob/ieM;

MIJIaHUPOBaHKe Y OCYILeCTBIeHUe [IeMCTBUM B OKPYXKarollel CcpeJie Ha OCHOBE 3HaHUS
1[e/lel YCTOMYUBOTO Pa3BUTHS YeI0BeUeCTBa;

paclliMpeHre OIbITa [eATeTbHOCTH 35KOJIOTMUeCKOM HamnpaB/eHHOCTH Ha OCHOBE
VMEIOLIMXCSl 3HaHWM 10 (pU3UKe;

7) LIeHHOCTH Hay4YHOr'0 TTI03HaHUS:

chOopMHUPOBAaHHOCTh MUPOBO33PEHMUs], COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO
pa3BUTHS HU3NUECKON HayKU;

OCO3HaHWe LIeHHOCTU HayuHOM [1esiTe/lbHOCTH, TOTOBHOCTb B TpOLieCCe H3y4yeHUs
(GU3MKKM OCYIeCTB/IATh MPOEKTHYIO U UCC/Ie[i0BaTeIbCKYI0 [1eATeTbHOCTh UHUBUYaIbHO U
B Ipymrie.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHBIE YHUBEpCA/IbHBIE yueOHbIe [eHCTBUS

ba3oBble jjoruyeckue gelCTBYA:

CaMOCTOSTEe/ILHO (hOPMYIMPOBaTh U aKTya/IM3UpPOBaTh MPoO/eMy, pacCMaTpUBaTh eé
BCECTOPOHHE;

OTIpe/iesIsiTh 1181 AeITe/TbHOCTH, 3a/laBaTh [TapaMeTPhbl U KPUTEPUU UX JJOCTKEHUS,

BLISIBJIATb 3aKOHOMEDHOCTH U TIPOTUBOPEUMS B PpPacCMaTPHUBAaeMbIX (PHU3NUECKUX
SIBJIEHUSIX;

pa3pabaTbiBaTh TIUIAaH pelieHds MpobyeMbl € yY4ETOM aHa/ird3a UWMEIOIUXCS
MaTepHaabHBIX M HEMaTepHUaIbHLIX PECYPCOB,;

BHOCHTb KOPPEKTUBBI B /IeATE/TbHOCTD, OL[EHUBATh COOTBETCTBHE Pe3y/IbTAaTOB LIe/IsM,
OLIeHHBAaTh PUCKU MOC/Ie[CTBUN /IeITe/TbHOCTH;

KOODAVHUPOBaTh W BBIMOJHITL paboTy B YCIOBUSIX peasibHOTO, BUPTYaabHOrO U
KOMOMHHPOBAHHOT'O B3aUMO/IeHCTBYS;

Pa3BUBaTh KPEATUBHOE MBIILIJIEHHE TIPYU PEIIeHUH KU3HEHHBIX TTPO0IeM.

ba3oBble HcC/ie[oBaTe/IbCKHE [eHCTBUA:

B/Ia/IeTh HAYYHON TePMUHOIOTHEN, K/TFOUeBbLIMU TIOHSITUSIMUA M MeToJaMu (hr3ruecKoi
HayKW;



B/Ia/IeTh HaBbIKaMHM y4eOHO-HCC/IeIoBaTe/IbCKOM W TIPOEKTHON /1eTeIbHOCTH B
obnacty ¢uU3MKH, CrIOCOOHOCTBI0O U TOTOBHOCTHIO K CAaMOCTOSITEIbHOMY TTOWCKY METO/IOB
peliieHus 3a7au (GHU3MUECKOTO CO/IePyKaHusl, MPUMEeHeHHUI0 Pa3/IMYHBIX METO/IOB TTI03HAHMS;

B/Ia/IeTh BUJlaMU JIeSITe/IbHOCTU T10 TI0/TyUeHHI0 HOBOTO 3HAHUS, ero WHTepIipeTalvy,
npeoOpa3oBaHKI0 M TIPUMEHEHUI0 B Pa3/IMUHBIX yUeOHBIX CUTYyalMsiX, B TOM UKC/e TIpU
CO3/IaHUH YueOHBIX TIPOEKTOB B 00/1aCTH (PU3HKW;

BBISIBJIATh TIPUUMHHO-CJIe/ICTBEHHbIE CBSI3M U aKTya/IM3UPOBaTh 3a/lauy, BbIJBUTATh
TUTIOTe3y e€ pellleHWs, HaXOAWUTb apryMeHThI /IS [J0Ka3aTelbCTBA CBOMX YTBEDIKIEHUH,
3a/laBaTh MIapaMeTPhbl U KPUTEPUU PellleHus;

aHa/IM3UPOBaTh TI0/IyueHHbIe B XO/le peIleHus 3aJaud pe3y/abTaTbl, KPHUTHUYECKH
OLIeHHBAaTh WX [JOCTOBEPHOCTh, POTHO3WPOBATh M3MeHeHHe B HOBLIX YC/IOBUSIX;

CTaBUTh ¥ ()OPMYJIMPOBATh COOCTBEHHbIE 3a/laui B 00pa30BaTe/IbHOU [IesTeTbHOCTH, B
TOM UMCJIe TIPU U3yUeHUH (PU3MKHY;

NlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

yMeTb TIepEHOCUTh 3HAHUS 110 (PHU3MKe B TIPAKTUUECKYI0 00/1aCThb KU3HEJesITeTbHOCTH;

yMeTb MHTeTPHPOBATh 3HaHUS M3 Pa3HBIX TIPeIMETHBIX 00/1acTel;

BBIIBUTaTh HOBBIE H/IeH, Mpe/ijlaraTh OPUTHHA/IbHbIE ITOAXO0/IbI U PEeIIeHusT;

CTaBUTH MMPOO/IEMBI U 3a/IauH, JOMYCKAIOIIIe aTbTepPHAaTUBHbBIE PeIeHHS.

Pabora c uagopmanueii:

Ba/IeTh HAaBbIKAMU TIOJydyeHWss WH(OpMaIu (GU3NUYECKOTO COJep)KaHUsS U3
UCTOYHUKOB  pa3HbIX  TUIIOB, CAMOCTOSITEJIbHO  OCYIIECTB/ISTb  TOMCK,  aHaju3,
CUCTeMaTH3allMl0 W  WHTEepIpeTalui0  WHGOpMAaIMM  pPa3/MUHBIX BHJOB U (opMm
TIpe/[CTaB/IeHNST;

OLIEHHBATh ZI0OCTOBEPHOCTh MH(OPMaLHH;

HCTI0JTb30BaTh CpelcTBa WHGMOPMAI[MOHHBIX M KOMMYHHMKAI[HOHHBIX TEXHOJIOTHUH B
pellleHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX W OPraHU3al[MOHHBIX 3a7iau C COOJII0/[eHHeM
TpebOBaHMI SPrOHOMUKH, TEXHUKH 0€301aCHOCTH, TWUTHeHbI, pecypcocOeperxeHus,
TIPABOBBIX U STUUECKUX HOPM, HOPM MH(OPMaI[MOHHOW 06e3011acHOCTH;

CO3/laBaTh TEKCThl (PU3UUYECKOTO CO/IEP)KAaHUS B PA3/IMUHLIX (opMaTax C YUuETOM
Ha3HaueHus1 WMH(OpPMAIMM W 1]e/IeBOM ay/IUTOPUM, BbIOMpas ONTUMAsbHYIO (opMYy
TIpe/ICTaB/IeHUsI U BU3ya/IU3ar|iH.

KoMMyHUKaTHBHbIe YHUBepCa/lbHble yueOHbIe AeiCTBUS:

OCYILLeCTB/ISATh 001lleHre Ha YPOKax (U3UKU U BO BHEYPOUHOU JieSITeTbHOCTY;

pacrio3HaBaTh NMPeANOChIIKN KOHOIUKTHBIX CUTYaL[U U CMSIrYaTh KOHQJIMKTHI;

Pa3BEPHYTO M JIOTUUHO U3/1araThb CBOIO TOUKY 3peHUsI C WCIO/b30BAaHUEM SI3bIKOBBIX
CpPe/CTB;

TIOHUMAaTh U UCIO/Ib30BaTh MPEUMYIIeCTBa KOMaHAHON U UHAWBUYATbHOM paboThI;



BbIOMpaTh TeMaTUKy U MEeTOZbl COBMECTHBIX /IeCTBUI C YUETOM OOIIMX UHTEPecoB U
BO3MOXXHOCTEM Ka)K/IOr0 UsieHa KOJI/IEKTUBA;

MIPUHUMATh 1[e/T1 COBMECTHOU [leaTe/IbHOCTH, OPraHU30BbIBaTh M KOOPAWHUPOBATh
JIeUCTBUSA TI0 e€ NOCTWKEHUIO: COCTaBJISATh IJIaH JeWCTBUM, pacrlpefie/iiTh POJU C YYETOM
MHEeHUM Y4aCTHUKOB, 00CY>K/]aTh pe3y/bTaTbl COBMECTHOU paboThl;

OlleHHMBaTh KaueCTBO CBOero BK/Aa/la M Ka)KJOT0 YyuyaCTHMKAa KOMaHAbI B 0OLuit
pe3y/ibTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

rpejijlaraTb HOBbIE TIPOEKThI, OLIEHUBAaTh W/eU C MO3ULMU HOBHU3HbI, ODUTMHA/ILHOCTH,
TIpaKTUYeCKOW 3HaUMMOCTH;

OCYLLeCTB/ISITh TIO3UTUBHOE CTpaTerMyeckoe TOBe/leHWe B PAa3/IMUHbIX CUTYyalUsiX,
TIPOSIBJISITH TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATHBHBIM.

PerynsTuBHbIE YHUBEpCa/IbHBIE YueOHbIe AelCTBYA

CaMoopraHusars:

CaMOCTOSITe/TbHO OCYIIIEeCTB/IATh TI03HABATe/IbHYIO [lesTe/TbHOCTh B 00/1aCcTH (PU3MKHU U
aCTPOHOMUU, BBISIBJISITH TTPO0JIeMbI, CTaBUThL U (POPMYJ/IMPOBATh COOCTBEHHBbIE 3a/lauM;

CaMOCTOSITeJIbHO COCTABJISATh TIJIaH PeIlleHus] PACUETHBIX U KaueCTBeHHBIX 3a/iay, IJlaH
BBITIO/THEHUST TIPAaKTU4YeCcKod paboTbl € y4YéTOM HMEIOIIUXCS PeCcypcoB, COOCTBEHHBIX
BO3MOJKHOCTEM U MpeJIoUTeHNH;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM;

PACIIUPSTh paMKX yueOHOro TipejMeTa Ha OCHOBe JIMUHBIX TIPe/ITIOUTeHNH;

JenaTh 0CO3HAaHHBIN BEIOOD, apr'yMEeHTUPOBATh ero, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a
pellieHue;

OLIeHUBATh NIPUOOPETEHHBIM OIIBIT;

criocoOCTBOBaTh () OPMUPOBAHUIO U TIPOSIBJIEHUIO JPYJUIMU B 00sact  (pusmkw,
TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTe/IbHbINA U KYJIbTYPHBIN YDPOBEHb.

CaMOKOHTpOJ/Ib, SMOLIMOHA/ILHBIN UHTEJUIeKT:

JlaBaTh OL[eHKY HOBBIM CHUTYAal[UsiM, BHOCUTh KOPPEKTUBBI B [IeSITe/IbHOCTb, OLIEHUBATh
COOTBETCTBHE Pe3y/IbTaTOB LIeJIsIM;

B/a/leTb HaBBbIKAMM T103HaBaTe/NbHON pedieKCMM KaK OCO3HAHWS COBEpIaeMbIX
JeNCTBUN U MBICJTUTE/TBHBIX TTPOL[ECCOB, UX Pe3y/IbTaTOB U OCHOBAHUM;

MCTIO/Tb30BaTh NPUEMBI ped/IeKCUHU JIjisl OLIEHKH CUTYalUd, BbIOOpPa BEPHOTO PelleHus;

yYMeTb OLIeHUBaTh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIIeHUs 110 UX CHKEeHUIO;

MPYHUMAaTh MOTHBBI U apTYMEeHThI IPYTUX MPU aHan3e pe3y/bTaToB /esTebHOCTY;

MPUHUMATh Ccebs, TOHUMasi CBOM He[JOCTaTKU U JOCTOWHCTBA;

MPUHUMAaTh MOTHBBI U apTYMEeHThI IPYTUX MPU aHan3e pe3y/ibTaToB /lesTebHOCTY;

MpY3HaBaTh CBOE MpaBo Y MPaBO JPYTHX Ha OLIMOKU.



B miporjecce JOCTHXeHHUsT TMUHOCTHBIX Pe3y/bTaTOB OCBOEHHSI ITPOrPaMMBbI TI0 (PU3HKe
I/l ypOBHSI cpeAHero o0Oijero o6Opa3oBaHus y 0OydarolUXcsl COBEPIIEHCTBYETCS
9MOIMOHA/IbHBIA UHTE/UIEKT, MPe/Io/Iararwlui chOpMHUPOBaHHOCTh:

CaMOCO3HAHHS, BKJIIOYAIOIIEr0 CMOCOOHOCTh TIOHMMAaTh CBOE  3MOI[MOHA/IBHOE
COCTOsIHUE, BH/IeTh HAIpaB/IeHUS] Pa3BUTHSI COOCTBEHHOM 3MOIMOHA/LHOW Chepbl, OBITH
yBEpPeHHBIM B cebe;

CAMOpEry/IMPOBaHMs,  BK/IIOUAIOIEr0  CAMOKOHTPOJb,  yMeHWEe  IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IOBe/IeHHe, CITIOCOOHOCTh aJanTHPOBAaThCS K IMOI[MOHATbHBIM
W3MEHEHMSIM U TIPOSIB/IATh THOKOCTD, ObITH OTKPBITBIM HOBOMY;

BHYTPEeHHell MOTHBAl[MM, BK/IIOUAIOIIel CTPeMJIeHWe K [JOCTYDKEHUIO LIeJIM U YCIIexy,
OINTHUMM3M, UHUIIUATUBHOCTDb, YMEHHE JIeMCTBOBATh MCXO/IsI U3 CBOMX BO3MOXXHOCTEH;

SMITaTHH, BK/IIOUAOIeH CITOCOOHOCTh MOHUMAaTh 3MOLIMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBaTh €r0 TIPM  OCYIIEeCTBJeHHWU OOIeHusl, CIOCOOHOCTh K COUYBCTBUIO M
COTePeKUBAHUIO;

COL[MA/IbHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIIEHUS C
JNPYTHUMHU JIFO[JbMH, 3a00THUTBCS], TIPOSIB/ISTL MHTEPEC U pa3pelaTh KOHMIUKTHI.

I[TPEAMETHBIE PE3YJIBTATBI

K koHily o6yuenus B 10 Kjacce npeiMeTHbIe pe3y/bTaThl Ha 6a30BOM YPOBHE /I0JKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y 00yUarOLUXCSl YMEHHA:

JeMOHCTpPUPOBaTh Ha TMpUMepax podb WU MeCTOo (U3MKM B (HOPMUPOBAHUU
COBPEMEHHOW Hay4YHOW KapTUHBI MUPA, B Pa3BUTUM COBPEMEHHOU TEXHUKU W TEXHOJIOTHU, B
MPaKTUYeCKOU JesITe/IbHOCTHU JIHO/Iel;

YUUTBIBaTh TPAHULIbI TIPUMEHEHUs] U3YUeHHbIX (PU3NUeCKUX Mo/le/iel: MaTepyasibHas
TOYKa, WHepI[Ma/ibHasi CUCTeMa OTCuéTa, abCOJTFOTHO TBEPZOE TeJlo, U/ealbHbIN a3, MOZAe/ M
CTPOEHMSI Ta30B, XXKUAKOCTeW U TBEP/bIX TeJ, TOUEUHBIM 3/IeKTPUUeCKUH 3apsifi TIPU pelleHrur
dbusrueckux 3aziay;

pacrio3HaBath (hr3nuecKue siBjieHus (MPoLecchl) U 00BSCHATh MX Ha OCHOBE 3aKOHOB
MeXaHUKU, MOJIEKY/ISIPHO-KUHETUUEeCKOW TeOpUH CTPOEHMs BellleCTBa U 371eKTPOJUHAMUKMU:
pPaBHOMEPHOe M PaBHOYCKODEeHHOe TpsIMOJIMHelHOe ABM)KeHHe, CBOOOJHOe TajieHue Tell,
IOBIDKEHWE TI0 OKPY)KHOCTH, WHEpIUs, B3auMojelcTBHe Ten, Auddy3us, OpoyHOBCKOe
IBIDKEHHWe, CTPOEHHE >KUIKOCTeN W TBEPABIX TeJl, M3MeHeHHe 00bhEéMa Tesl Py HarpeBaHUH
(oxnakgeHuu),  TelJIOBOe  paBHOBECHe,  HWCMapeHue, KOHJEeHCalusi, TJIaBJleHHe,
KPUCTA//IM3alysl, KUMEeHWe, BJIaXXHOCTb BO3/yXa, TOBBbILIEHWE [AB/EHUS Tra3a ITIpU ero
HarpeBaHUM B 3aKPbITOM COCyZe, CBs3b MEXAYy I[lapaMeTpamMu COCTOSIHMS Tras3a B
M30I1poLieccax, 3J1IeKTpU3aLs Tesl, B3auMO/IeCTBHUe 3apsizioB;

OMUCHIBATb MeXaHUUeCcKoe [BWXKEeHWe, UCIo/b3ys (usnuyeckde  BeJUUMHbIL:
KOOp/JIMHATa, TMyTh, MepeMelleHre, CKOPOCTb, YCKOPEHUe, Macca TeJa, CHhjla, UMITyJ/bC Tea,
KWUHeTHUeCKasi SHeprusi, TMOoTeHIMajabHas YHEeprus, MexaHuuyeckasi paboTa, MexaHHUecKas



MOIIHOCTb; MpPY OMNMCAaHWM TIPABU/IBHO TPAKTOBAaTh (PU3WUYECKUU CMBIC MCIO0JIb3yeMbIX
Be/IMUMH, WX O0O3HAUeHHs W eJUHUIIbl, HaXOAWUTb (OPMYJIbI, CBS3bIBAIOIIME AAHHYIO
(bhr3UUeCcKyr0 BeJTMUUHY C IPYTUMU BeJIMUMHAMU;

ONMChIBaTh W3yUeHHbIE TeIJIOBble CBOMCTBA TeJ W TEIJIOBbIE SIBJIEHUS, UCIO/b3YS
(¢u3nUeckre BeIUYMHBI: [aB/€HWE ras3a, TeMIlepaTypa, CpeJHssi KWHeTHYecKas >SHeprus
XaOTUYeCKOI0 [BW)KEHHS MOJIeKYJl, CpeJHeKBaZpaTU4Hasi CKOPOCTb MOJIEKYJ, KOJIUYeCTBO
TEeTUIOThl, BHYTPEHHsIs1 SHeprusi, paboTa rasza, Ko3(pPUIMeHT 1oie3HOTr0 /1eHCTBUS TeTJIOBOTO
JIBUTaTessi; TIPU OMWCAHUM TPAaBWIbHO TPaKTOBaTh (PU3NUECKUM CMBICJ WCIO/Ib3yeMbIX
Be/IMUMH, WX O0O3HAUeHHsS W eJUHUIIbl, HaXOAWUTb (OPMYJIbI, CBSI3BIBAIOIIME JAAHHYIO
(br3UUeCcKylo BeJTMUUHY C IPYTUMU BeJIMUKHAM;

OMNMCHIBAaTh U3yUYeHHbIE 37IeKTPUUYECKUEe CBOKCTBA BellleCTBA U /IEKTPUUECKHE SIBJIEHUS
(mpotjecchl), UCTMONb3Yys (U3UUeCKue BeIUUUHbI: 3/eKTPUUYeCKUi 3aps], 3/1eKTpUueckoe
T10J1e, HarpsUKEHHOCTD M0JIsA, MOTeHLMas, Pa3HOCTb MOTEHL[UAJIOB; PU OMUCAHWW NPABU/IBHO
TPAKTOBaThb (PU3MUECKU CMBIC/I WCTIOIb3yeMbIX BeIMUWH, UX 0003HaueHUs U e[VHMULIbI;
yKa3biBaTb (DOpPMYJibl, CBS3bIBalOlMe [aHHYI (U3UMYECKyl0 BeJIUUMHY C APYTUMH
BeJIMUMHAMU;

aHa/IM3UPOBaTh (hH3MYEeCKUe MPOLeCChl U SIBJIEHUS], UCT0JIb3ysl ((U3UUYeCKUe 3aKOHBI U
TPUHLIUIILL: 3aKOH BCeMUPHOTo TArotenus, I, II u III 3akoHbl HbIOTOHA, 3aKOH COXpaHeHUs
MeXaHUUeCKOM 5SHEepPruM, 3aKOH COXpaHeHUs WMITy/bCa, TPUHLUIT CYIEepIO3ULuK CHUJ,
TIPUHLIAN PaBHOIPAaBUSl WHEPLMA/IbHBIX CUCTEM OTCYETa, MOJIEKY/ISIPHO-KUHETUYECKYHO
TEOPDUI0 CTPOEHUSI BellleCTBa, Ira30Bble 3aKOHbI, CBSI3b CPeJHeN KWHETUYeCKOM SHepPruu
TEIJIOBOTO  JBWDKEHWSI MOJIEKY/l C  abCOMIOTHOM — TemriepaTypoi, IIepBbiii  3aKOH
TepMOJMHAMUKH, 3aKOH COXpaHeHUsl 3JIeKTPUUeCKOro 3apsifia, 3akoH KysioHa, mpu 3TOM
pa3/ivuaTth CI0BECHYIO (DOPMY/JIMPOBKY 3aKOHA, €ero MaTeMaTUYeCKOoe BbIpaXkeHre U YCI0BUS
(rpaHuLIbI, 06/1aCTH) TTIPUMEHUMOCTH;

OOBSCHATE OCHOBHBIE TIPHHIUIIBI [eHCTBUS MaIllMH, TPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3MuaTh yCJA0BUS X 6e3011aCHOT0 UCITOIb30BaHUS B IOBCeAHEBHOM XKU3HHY;

BBITIOJIHATh 3KCIIepPUMEHThI 10 UCC/IeJOBaHUI0 (PU3NUYECKUX SIBJIEHWM U TIPOLIECCOB C
WCIO/b30BaHWEM TPSMbIX U KOCBEHHbIX W3MEpeHWM, TIpu 3TOM (POpPMYJ/IUpPOBaTh
npobnemMy/3ajauy U THUIIOTe3y yueOHOrO SKCIIeprMeHTa, COOMpaTh YCTAaHOBKY U3
TIpe/I/I0KeHHOT0 0060pyI0BaHys, TIPOBOAUTE OIBIT U (POPMYTMPOBATh BHIBO/IBI;

OCYLL[eCTB/ISITh NIPSIMble U KOCBEHHbIe M3MepeHUsl (PM3UUYeCKUX BeJIUUWH, TIPU 3TOM
BbIOMpATh ONTHUMA/bHBINA CITOCO0 W3MepPeHHs W WCI0/Ib30BaTh W3BECTHbIE METObI OI[eHKU
TOTPELHOCTe U3MepeHUl;

MCC/IeIoBaTh 3aBUCUMOCTU MeXAY (PU3NUeCKUMMU BeJIMUMHAMHU C MCI0J/Ib30BaHUEM
TIPSIMBIX HW3MEPEeHU, TpPU 3TOM KOHCTPYUPOBAaThb YCTAaHOBKY, (PUKCHUPOBATh pe3yJbTaThbl
TI0/TyUeHHOW 3aBUCUMOCTH (H3WUYECKUX BeJWUYMH B BUje Tabiaui, u rpadukos, mAenaTh
BBIBO/IbI 10 pe3yJ/ibTaTaM MCCJieI0BaHus;



cobmoaTh TpaBWia 6e30mMacHOro0 TpyJa MpU MpPOBeJeHUU WCC/IeJOBaHUM B pamKax
yueOHOTO SKCIlepyMeHTa, yueOHO-UCC/eloBaTe/lbCKOM W TIPOEKTHOM /IeTeIbHOCTH C
WCTI0/Tb30BaHKEM U3MepUTe/IbHBIX YCTPOUCTB U JabopaTopHOTro 060pyA0BaHuS;

pelllaTh pacyéTHble 3aZlaud C SIBHO 3a/laHHOM (PU3MYeCKOW MOJe/bl0, UCHO/b3Ys
¢du3nueckre 3aKOHbl W TIDUHLIMIIB, Ha OCHOBe aHa/v3a YCAOBUS 3a/laud BbIOMpaTh
bu3nuecKyro Mojienb, BbIeIsITh PU3ndeckre BeJMUUHbBI U (hOpMYJibl, He0OX0AUMbIe IS eé
pellleHus, TPOBOAUTH pacyéTbl W OLIEHWBaThb peaJbHOCTb TI0JIy4YEeHHOrO0 3HauyeHUst
(bu3rueCcKol BeJIMUUHBI;

pelllaTh KaueCTBeHHbIe 3a/laul: BbICTParBaTh JIOTUUECKU HEMPOTUBOPEUMBYIO 1IEIOUKY
paccyKJeHul C oropoi Ha W3yuyeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (hH3UUecKue siBJIeHUs;

WCTIONb30BaTh TIPU pellleHur YyueOHBIX 3a/jlau CoBpeMeHHble HHGOpPMAaIMOHHbIE
TeXHOJIOTUU ZIJisl TIOUCKA, CTPYKTYPHPOBAHUsI, MHTEePITPeTalliy U TIpe/iCTaB/IeHus yueOHOU 1
Hay4HO-TIONY/ISIPHOW WUH(OPMAaLIUU, TOTYYEHHOU U3 Pa3MUHbIX MCTOUHHKOB, KPUTUUECKU
aHa/IM3MpOBaTh MOJyuyaeMyr0 UH(POPMaLIUIO;

MIPUBOJUTHL TpPUMepPbl BK/IaZla POCCUMCKUX U 3apyOeXXHbIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKW, OOBsSICHEHMEe TPOLeCCOB OKPY)KAIOL[er0 MHpa, B Pa3BUTHE TEeXHUKU U
TeXHOJIOTUH;

MCIOJIb30BaTh TeopeThyeckrWe 3HaHus Mo ¢u3MKe B TOBCEAHEBHON >KU3HU [JIs
obecrieueHust 6€30MacHOCTH TIpy obpalljeH!H C IprUbopamMu U TeXHUYeCKUMU YCTPOMCTBAMH,
JJIs1 COXpaHeHUsI 3[I0POBbsI U COOJTIOZIeHUsT HOPM KOJIOTMUeCKOTo TIOBe/IeHHsI B OKpY Karolllei
cpefie;

paboTaTh B Tpymre C BBIMOJHEHWEM pa3/MYHbIX COL[MaTbHBIX pOJiei, TJIaHUPOBATh
paboTy rpymrbl, palOHAIBLHO pacrpeesisaTh 0053aHHOCTH U TUIAHUPOBaTh [eSITe/TbHOCTh B
HeCTaHJapPTHBIX CUTYallUsIX, aZleKBaTHO OI[eHWBATh BKJ/Ia/l KaXK0r0 U3 yUaCTHUKOB TPYMIIbI B
pellieHre pacCMaTpUBaeMoii po0IeMbl.

K koHily o0yuenus B 11 Kitacce npeiMeTHbIe pe3y/ibTaThl Ha 6@30BOM YPOBHE /I0JKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y 00yUarOLIUXCS] YMEHHI:

JeMOHCTpUPOBaTh Ha TMpuUMepax pob U MeCTOo (uU3MKM B (HOPMUPOBAHUU
COBPEMEHHOW HayYHOW KapTUHBI MUPA, B Pa3BUTUM COBPEMEHHOU TeXHUKU W TEXHOJIOTHU, B
TIpaKTUYEeCKOM iesiTeIbHOCTH JIFO/eH, 1IeJIOCTHOCTh U €JUHCTBO (hH3UUeCKOU KapTUHbI MUPa;

YUUTHIBaTb TPaHULIbl TIPUMEHEeHUs] U3yueHHbIX (U3NUecKUX Mojieneii: ToueuHbIN
3/IeKTPUYECKUI 3apsifl, y4 CBeTa, TOYEUHbIM MCTOYHUK CBeTa, siiepHasi Mojeb aToMa,
HYKJIOHHasi MO/Jie/Tb aTOMHOT'O $iipa TIpU pellieHru Gu3nYecKux 3a/1ay;

pacrio3HaBath (u3nyeckue siBjieHUs (TIPOLieCcChl) U OOBACHATH UX HA OCHOBE 3aKOHOB
5/IEKTPOJJMHAMUKA M KBAaHTOBOM (M3UKW: 3/IeKTpUYeCKasi TPOBOAUMOCTb, TeIJIOBOE,
CBETOBOE, XWMHYECKOe, MarHUTHOe [eWCTBUS TOKa, B3aUMOJENCTBUE MarHUTOB,
3/IeKTPOMarHuTHasi WHAYKIUS, AeMCTBMe MarHUTHOTO TMOJii Ha TPOBOJHUK C TOKOM U
OBIDKYIITUACS ~ 3apsifi, 3/JeKTPOMAarHUTHbIe KojebaHHWs W BOJIHBI, TPSIMOJIMHEHHOe
pacrpocTpaHeHUe CBeTa, OTpakeHWe, TpejoMJieHUe, WHTepdepeHLUs, AUPpPaKLUS U



rossipusaliusi CBeTa, JWCIepcUsi CBeTa, ¢GoToaneKTpuueckui 3¢dekt (dhoTo3ddekT),
CBETOBOE /laB/ieHHe, BOSHUKHOBEHHE JIMHENUaToro CrieKTpa aToMa BOZOpO/ia, eCTeCTBeHHast
Y UICKYCCTBEHHasl Pa/IM0aKTUBHOCTb;

OMHWCBhIBaTh HK3y4YeHHble CBOMCTBA BelllecTBa  (3/7eKTpUUYECKHEe, MarHUTHbIE,
ONTUYeCKHe, 37eKTPUYEeCKYH0 MPOBOAUMOCTb pPa3/MYHbIX Cpefl) W 3JIeKTPOMarHUTHbIE
siBfieHus1 (TIpOoLiecChl), UCTO0/Ib3Yys (Pr3NUeCcKre BeJIMUMHbI: 37IeKTPUUYeCKUM 3apsifi, Chjla TOKa,
3JIeKTPUUECKOe HampsbKeHWe, 371eKTPUUeCcKoe COMPOTUB/IEHWE, DPAa3HOCTb IOTEHLMasoB,
3/IeKTPO/IBKYIlasi Ccuia, paboTa TOKa, MHAYKLUS MarHUTHOTO T0JisA, CWa AmIiepa, Cuia
JlopeH11a, UHAYKTUBHOCTb KaTyILKW, SHEPTHUs 3/IeKTPUYECKOr0 U MarHUTHOTO T0J1ed, epro/
M uacToTa KojebaHMi B KosiebaTeslbHOM KOHTYpe, 3apsii M CWjla TOKa B TIpoljecce
rapMOHUYECKUX 37IeKTPOMarHuTHBIX KosiebaHui, (hOKyCcHOe pacCTosiHHe U OTNTHUecKasi Cra
JIUH3BI, TIPU OTMKMCAHUM MIPaBUIbHO TPAaKTOBaTh (PM3UUECKHUH CMBIC/ UCI0J/Ib3YeMbIX BeJTMUVH,
ux 0003HaueHUs U eQUHMIIbI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIIMe [JaHHYIO (U3UUYECKYHO
BeJIMUMHY C APYTUMU BeJTMUUHAMY;

OMUCHIBAaTh M3yYeHHble KBAHTOBbIE $IBJIEHWS W TIPOLIECCHI, MCMOJb3ys (ur3ndecKue
BE/IMUMHBI: CKOPOCTh 3/IEKTPOMAarHUTHBIX BOJIH, /JIMHA BOJIHBI U YacTOTa CBeTa, SHEPrusi U
uMIybC (OTOHA, Mepuoj ToJypacrnaZia, SHeprusi CBs3U aTOMHBIX sifiep, MpPU OMUCAaHWUU
TIPaBUIBHO TPAKTOBaTh (PM3WUECKU CMBIC/ WCTIOIb3yeMbIX BeIMUWH, UX 0003HaueHus U
eIMHULIbI, YKa3bIBaTh (HOPMY/Ibl, CBA3bIBAIOIIME JAHHYIO (PU3NUYECKYI0 BeJIMUMHY C IPYTUMU
BeJIMUYMHAMHU, BBIUMC/ISITh 3HaueHre (pU3n4yecKou Be/TMUKHbI;

aHa/IM3MPOBaTh (PpU3UUECKUe TPOLIECChl U SIBJIEHUS, UCTIO0JIb3Ys (pU3ruyecKre 3aKOHbI U
MPUHLUIBI: 3aKOH OMa, 3aKOHbI TI0C/Ie/IOBaTeIbHOTO W Mapasijie/ibHOr0 COeIUHEeHUs!
MIPOBOAHUKOB, 3aKOH [Dxoynsi—JleHlla, 3aKOH 3/IeKTPOMAarHUTHOW WHIYKL[MM, 3aKOH
TIPSIMOJIMHEMHOT 0 PacrpoCTpaHeHUsl CBeTa, 3aKOHbI OTPa)KeHUsI CBeTa, 3aKOHbI TIPe/IOMJIeHUST
CBeTa, ypaBHeHMe ODWHIUTeWHA [ (oTo3(dekTa, 3aKOH COXpaHEHWs SHEpPruu, 3aKOH
COXPaHEHHUsI UMIMY/bCA, 3aKOH COXPAHEHHUsl 3/IeKTPUUECKOrO 3apsiia, 3aKOH COXpaHeHMsi
MacCOBOT'0 4UMCJIa, MOCTYy/iaThl bopa, 3aKOH paiIMOaKTUBHOTO pacriajia, TIpyu 3TOM pa3/inyaTh
C/I0BeCHYI0 (hOPMYJIMPDOBKY 3aKOHa, ero MaTeMaThyecKoe BbIpa)KeHHe U yC/I0BUS (TpaHULIbI,
006/1aCcTH) MPUMEHUMOCTH;

orpeJensTh HalpaBJeHUe BEKTOPA UHAYKLIMM MarHATHOT'O T10J1s POBOJAHUKA C TOKOM,
CuJibl AMIiepa ¥ cuibl JIopeHiia;

CTPOUTh U OIKChIBaTh H300pakeHHe, CO3/laBaeMOe TIOCKMM 3epKajioM, TOHKOM
JIMH301;

BBITIO/IHATh SKCIIEPUMEHTHI 10 UCC/Ie0BaHUI0 (M3UUECKUX SIBJIEHUM U MPOLIECCOB C
VCTIO/Ib30BaHMEM TIPSMbIX, W KOCBEHHBbIX M3MEepeHUW: TIpU 3TOM (POPMYJIMPOBaTh
npobsiemy/3ajauy U TUINOTe3y Yy4yeOHOro SKCIeprMeHTa, CoOWpaTh YCTAaHOBKY U3
TIpe/i/I0KeHHOT0 000pY/J0BaHKs1, IPOBOAUTB OTILIT U (POPMYIMPOBATh BHIBOALI;



OCYILIeCTBJISITh TIPSIMble M KOCBEHHble M3MepeHUs] (DU3MUeCKUX Be/JMUYUH, TPU 3TOM
BbIOMpATh OMTUMAJIBHBIN CIIOCOO M3MepeHUst U UCII0/b30BaTh W3BECTHbIE MeTO/bl OLIeHKU
TIOTPeLIHOCTel U3MepeHUl;

MCC/Ie0BaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWUYMH C MCIOAb30BaHUEM TMPSIMbIX
M3MepeHUi: MpU 3TOM KOHCTPYUPOBaTh YCTaHOBKY, (DMKCUPOBaTh pe3y/bTaThbl MOTyYeHHON
3aBUCUMOCTU (PU3MUYeCKUX BeJMUYMH B BUje Tabiui U TpaduKOB, Je/aTh BBIBOJbI 10
pe3yJibTaTaM UCC/IeJ0BaHuSI;

cobmofaTh TpaBwiIa 6e30rMacHOr0 TpyJa MpU MpOBeAeHUU WCC/IeJOBaHUM B paMKax
yueOHOTO SKCliepyuMeHTa, yueOHO-MCCeloBaTe/IbCKOM W TIPOEKTHOM /IeATeIbHOCTU C
WCTI0/Tb30BaHKEM U3MepUTeTbHBIX YCTPOUCTB U 1abopaTopHOTro 000pyA0BaHuS;

pelllaThb pacyéTHble 3aZlaud C SIBHO 3a/laHHOM (PU3MYeCKOW MOJe/blo, UCHO/b3YS
¢usnyeckrie 3aKOHbI M TIDUHL[UIBI, Ha OCHOBE aHa/lM3a YCJIOBUS 3aJaud BBIOMpATh
bu3nUecKyr0 Mo/jenb, BeIeAsITh (PUu3ndeckre BeJMUUHbI U (OpMYyJibl, HeoOXoauMbIe AJis eé
pellieHusi, TPOBOJAWUTH pacyéTbl U OLIEHWBAaTh peajbHOCTh TIOJYUEeHHOTO 3HaueHUs
(bu3ruecKol BeJTMUUHBI;

pellaTh KauyeCTBeHHbIe 3a/jaui: BbICTPAUBATh JIOTMUECKU HETIPOTHBOPEUUBYIO 1IeMIOUKY
paccy>x/leHHl C OTOpOU Ha M3ydeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (pU3UUeCcKue sIBJIeHUS;

WCTIOb30BaTh TIPU pellleHur YyueOHBIX 3a/jlau CoBpeMeHHble HHGOpPMaIMOHHbIE
TeXHOJIOTUU JIJisl TIOMCKa, CTPYKTYPUPOBAHKsI, UHTEPIIPeTal[uy U Mpe/iCTaBieHus1 yueOHOU u
HayYHO-TIONY/ISIPHON WH(OpMAaIMK, MOTyYeHHON W3 pa3/IMUHbIX MCTOYHWKOB, KPUTUUECKU
aHa/IM3UPOBATh MOTydaeMyto HH(HOPMALIHIO;

OOBSICHSITH TIPUHLUIBI [eHACTBUSI MallliH, TPUOOPOB M TeXHUUECKUX YCTPOMCTB,
pa3/inyaTth yCI0BUS MX 6e301MacHOr0 UCI0/Ib30BaHUS B TTIOBCeJHEBHOM >KH3HHU;

MPUBO/IUTh TIPUMEPhI BKJ/IaZla POCCUMCKMX U 3apyOeXHbIX YuéHbIX-(DU3UKOB B
pa3BUTHE HayKW, B OOBsSICHEHUE TIPOIIeCCOB OKPY’KaloIlero Mvpa, B pa3BUTHe TeXHUKU U
TeXHOJIOTUH;

WCTIO/Tb30BaTh TeopeThuYecKrWe 3HaHUS MO0 (Gu3MKe B TIOBCEAHEBHOW >KU3HU [IJIsl
obecrieuenust 6e301MacHOCTH TIpU obOpalrieHnH ¢ TpUbopaMu M TEXHUUYEeCKUMH YCTPOMCTBAMH,
JJIsI COXpaHeHUsI 3[I0POBbsI U COOJTIOZIeHNsI HOPM 3KOJIOTMUeCKOTo TIOBe/IeHHsI B OKPY Katolei
cpefe;

paboTaTk B TpyIie C BLITIOJTHEHWEM Pa3/MUHBIX COLIMAJbHBIX POJiei, TIaHUPOBaTh
paboTy rpymrbl, pallioOHAIBLHO pacrpeesisiTh 00513aHHOCTU Y TJIAHUPOBATh JeSITe/TbHOCTh B
HeCTaH/IapTHBIX CUTYyaLUsIX, afleKBaTHO OLleHUBaTh BKJIa/, KaXKJOr0 U3 YUaCTHUKOB TPYIIIbLI B
pellieHe pacCMaTpUBaeMoii po0IeMbl.



2. COOEPXXAHUWE OBYUEHUA
10 KITACC

Paszen 1. ®usuka ¥ MeTOoAbl HAYYHOI'O II03HAHUS

du3nKa — HayKa o npupoze. HayuHble MeTO/Ibl MO3HAHUS OKPY’KAarOIero Mupa.
Ponb 5KCreprMeHTa W TeOPUM B MpOLIECCe TMO3HaHWSA TMPUPOAbI. JKCIIEPUMEHT B
¢bu3uke.

MopenvpoBanue (QU3MUYeCcKUX SBJAEHUM W MporeccoB. HayuHble TUIMOTE3bI.
dusnueckre 3aKOHbl M TeOpyd. ['paHULIbI TIPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpUHLIUTT COOTBETCTBUS.

Ponb 1 MecTo Gu3uky B (H)OPMHUPOBAHUM COBPEMEHHOM HayYHOM KapTUHBI MUDa,
B [MPAKTUYECKOU [1eTeIbHOCTH JIFOZEM.

/lemMoHCTparrn

AmnanoroBbie ¥ IU(PPOBBIE U3MEPHUTe/IbHBIE TIPHOOPHI, KOMITbIOTEPHBIE JaTUUKH.

Paspnen 2. MexaHuKa

Tema 1. KnHeMartvka

Mexannueckoe [JBwkKeHHe. OTHOCUTENIBHOCTh MEXaHUYEeCKOTrO [BHKEHUS.
Cucrema otcuéta. TpaekTopusi.

[TepemellieHne, CKOPOCTh (CpefHsSI CKOPOCTb, MIHOBEHHAas CKOPOCTb) U
YCKOpeHHe MaTepuaJibHOM TOUKH, MX TIPOEKIIMM Ha OCU CUCTeMbl KOOp/WHAT.
Crno>keHue repeMellieHUH 1 C/I0’KeHre CKOPOCTeH.

PaBHOMepHOe ¥ paBHOYCKODEHHOe TIpSIMOJIMHeWHOe [BWKeHue. ['paduku
3aBUCUMOCTU KOOPAUHAT, CKOPOCTH, YCKOPEeHUsl, IyTH U TlepeMellleHUs] MaTepUabHON
TOUKHU OT BPEMEHHU.

CBo0OojHOe TIafieHre. Y CKopeHHe CBOOOTHOTO IMa/|eHUS.

KpuBonuHeiiHoe ABvKeHUe. [IBM)KeHe MaTepualbHOM TOUKU MO OKPY>KHOCTHU C
TOCTOSIHHOM T10 MOZYJIF0 CKOPOCTBIO. YT/I0Basi CKOPOCTb, JIMHEWHasi CKOpOCTh. [lepron
1 yactoTa obpatrenus. LleHTpocTpeMuTe/IbHOE YCKOPEHHE.

TexHUUeCcKre yCTPOMCTBA M MPAKTUUYeCKoe MpUMeHeHWe: CIIUAOMETD, JABWKeHUe
CHapsiJ|0B, LlelHble U PeMEHHBIE TTepe/jauu.

ZleMoHCTparuu

Mopenb cUCTeMBbI OTCY€Ta, WITHOCTPALUS KWHEMAaTUYeCKUX XapaKTepPUCTHK
ABVOKEHHA.

[Tpeobpa3oBaHye ABWYKEHHH C UCITOTb30BAaHHEM ITPOCTLIX MEXaHH3MOB.

[TameHue Ten B BO3yXe U B pa3peXKeHHOM MPOCTPAHCTBe.



HabmoneHve JBWKeHUs Tena, OpPOIIEHHOrO TOZ YIJIOM K TODU3OHTY U
TOPU30HTAJILHO.

V3mepeHue yCKOpeHUsi CBOOOHOTO TaZieHuUs.

HamnpassieHne CKOpOCTU NPU ABUKEHUHU 10 OKPY>KHOCTH.

YyeHuyeckuil IKCrIepHMEHT, J1a00paTopHbie paboThI

N3yueHne HEpaBHOMEPHOI'O [BWKEHUSI C Le/Ibl0 Orpefie/ieHusT MTHOBEHHOU
CKOpOCTH.

WccnenoBaHne COOTHOLLIEHUST MKy TyTSIMUA, NPOWJEHHbIMU TeJ0M 3a
1oc/iejoBaTe/IbHbIe paBHbIE [IPOMEXXYTKU BPeMeHU IPU paBHOYCKOPEHHOM [IBUKeHUU
C HayaJbHOM CKOPOCThIO, paBHOU HYJIIO.

N3yueHue ABW>KeHUS 1IapHKa B BA3KOM >KUJKOCTH.

W3yueHue OBIOKeHUS Tesla, OPOILIEHHOTO TOPHU30HTABHO.

Tema 2. /[nHamuxa

[Mpunumn  otHocutenbHOCTU  [anunes.  ITlepBeii  3akoH  HbroTOHa.
MHepLuanbHble CUCTEMBbI OTCYéTA.

Macca tena. Cuna. IlpuHuun cyneprniosvnmu cuii. Bropout 3akoH HeroToHa a1
MaTepyuanbHOU TOUKU. TpeTri 3akoH HbrOTOHA /151 MaTeprasibHbIX TOUEK.

3aKOH BCeMUPHOTo TaroteHus. Cuia Tsokectu. [lepBas Kocmuueckass CKOpOCTb.

Cuna yrnipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buzabl TpeHusi (MOKOS, CKOJIb>KeHUsI, KaueHusi). Cuna TpeHus. Cyxoe
TpeHre. Cuia TpeHUsl CKO/bXEeHUsI U cuaa TpeHusl TMoKos. KosdduimeHT TpeHUsl.
Cwua cornpoTHBJIeHUS TPU ABUKEHUH TeJla B )KUKOCTU WU rase.

[TocTynaTe/ibHOe 1 BpalllaTebHOE ABMKeHHe abCOMIOTHO TBEPOTO TeJia.

MoMeHT Cuibl OTHOCUTE/IbHO OCUM BpalleHusa. I[lmedyo cubl.  YioBus
paBHOBeCHs TBEPAOTO TeJia.

TexHUueckue YCTPOMCTBA M TIPAaKTUUECKOe TIPUMEHEeHMWe: TOAIIMUITHUKY,
JIBM)KeHUE UCKYCCTBEHHBIX CITyTHUKOB.

/lemMoHCTparn

ABneHve vHepLMN.

CpaBHeHre MacC B3aUMOJEUCTBYIOLLINUX TeJl.

Bropoi 3akoH HeroTOHa.

N3mepenue cul.

CriokeHue CUJL.

3aBHUCHUMOCTh CUJIbl YTIPYTOCTH OT Ae(dopMaljvu.

HesecomocTs. Bec Tesna npu yCKOpeHHOM TOAbEMeE U T1aleHUH.

CpaBHeHMe CWJI TPeHUS TIOKOST, KaUeHUsI U CKOJIb)KEeHUSI.

Y cnoBus paBHOBecCHs TBEPAOro Tesa. Bubl paBHOBeCHSI.

YyeHudeckuil IKCIIePUMEHT, J1a00paTopHbIe paOOThI



Vi3yueHue ABM>KeHUs OpyCKa 10 HaK/IOHHOM TUIOCKOCTH.

WccnenoBaHre 3aBUCMMOCTA CWI YIIDYTOCTH, BO3HUKAKOLIUX B NPY)KHMHE U
pe3nHoBOM o0pa3sije, OT UX AedopMarii.

VccnepnoBaHue ycioBU paBHOBECHS TBEPZOIO Tesla, UMERIero 0Cb BpalljeHusl.

Tema 3. 3aKOHBI COXPaHEHHA B MEXAHUKE

NMnynsc MaTtepuasbHOM TOUKM (Tesla), CUCTeMbl MaTepUa/IbHbIX TOUeK.
MnynbsC CUABI M U3MEHEHHWe HWMIYJbCa Tesa. 3aKOH COXPaHeHUsl HWMIYJ/IbCa.
PeakTuBHOe IBUXKEHMe.

PaboTta cusibl. MOIITHOCTD CHJIBI.

KuHeTnueckasi SHepruss MarepuajbHOM TOuku. TeopemMa 00 u3MeHeHUU
KMHEeTHUYeCKOW 3HEepruu.

[ToTeHumanbHast sHeprusi. [ToTeHMa/bHas SHEPTUs YIpyro JAedopMUpOBaHHOU
NIpY>KWHBIL. [ToTeHI[ManbHast SHEPTHs Tesla BO/IM3U ITOBEPXHOCTH 3eMJTH.

[ToTeHIManbHBIE W HEMTOTeHIMA/IbHbIe CHTbl. CBsA3b pabOThI HETIOTEeHI[HATbHBIX
CUI C UW3MEHEeHWeM MeXaHUUeCKOM SHEeprud CUCTeMbl Tes. 3aKOH COXpaHeHHs
MeXaHUUeCKOU SHePryu.

Yrpyruve u Heynipyrue CTOJIKHOBEHUS.

TexHuueckue YCTPOMCTBA U TPAKTUUYECKOe TIpUMEHeHue: BOJOMET, KOIEp,
MPY>KUHHBIN TUCTOJIET, IBU)KEHUE paKeT.

/lemMoHCTparmn

3aKOH COXpaHeHUs] UMITYJIbCa.

PeakTHBHOe /IBU>KEHUe.

[Tepexo/ TIOTeHI[MAIbHON SHEPTUU B KUHETUUYECKYH0 U 00paTHO.

YUeHHYeCKHH IKCITEPHMEHT, J1a00PaTOPHBIE pabOThI

V3ydyeHuve abCOMIOTHO HEYNpPyroro yjapa C TIIOMOILIbI0 ABYX OAMHAKOBBIX
HUTSHBIX MasiTHUKOB.

ViccnemoBanue cBsi3y pabOThI CHITBI C UI3MEHEHHEM MeXaHWUUeCKOl YHepruM Tejia
Ha MprMepe pacTsKeHUs1 Pe3UHOBOT0 JKI'yTa.

Paspen 3. MonexkynspHasa pu3rKa ¥ TepMOANHAMMKA

Tema 1. OCHOBEI MOJTEKY/IIPHO-KHHETHYECKOH TeODHH

OCHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KUHETUUECKOU TEeOPUHM U UX OMNBITHOE
obocHoBaHve. bpoyHoBckoe aBwkeHue. [uddy3us. Xapakrep [ABWKEHUS WU
B3aMMO/IeICTBUSI YaCTHI] BelllecTBa. Mojiesli CTPOeHUsI Ta30B, XKUAKOCTeW U TBEP/bIX
TeJl U 00BSICHEHHE CBOWMCTB BeIlleCTBAa Ha OCHOBe 3THX Moesied. Macca U pa3Mepbl
MoJieKyJ1. KomuecTtBo BelectBa. [loctossHHas ABorajpo.

TeryioBoe paBHOBecue. Temriepatypa U eé usMepenue. lllkama Temmepatyp
Lenbcus.



Mogens uzeansHoro raza. OCHOBHOe ypaBHEHHE MOJIEKY/ISPHO-KUHETUUeCKOMN
TEOPUU WJeaJbHOTO Tra3a. AOconoTHasi Temriepatypa Kak Mepa cpejHel
KUHETUUEeCKOW SHEepryuy TeryioBOTrO [BWKeHUs yacTul] rasa. lllkana Ttemmeparyp
KenbBrHa. ['a30Bbie 3aKOHbI. Y paBHeHUe MeH/jeneeBa—KamnelipoHa. 3akoH [lanbToHa.
W3onpoueccbl B HJeaJbHOM rase C TOCTOSHHbIM KOJMYEeCTBOM  BelllecTBa.
I'padrueckoe TipeicTaB/eHre W30MPOLIECCOB: M30TepMa, U30X0pa, u3obapa.

TexHuueckue yCTpONCTBA U TMpPAKTUUECKOe TPUMEHEeHue: TepMOMeTp,
b6apomeTp.

/JleMoHCTparum

OnbIThl, [OKa3bIBalOLUE [UCKPETHOE CTPOeHWe BellecTBa, (oTtorpaduu
MOJIEKYJ1 OPTaHUYEeCKUX COeIMHEHUM.

OmnbIThI TI0 AU PY3UM XKUAKOCTEN U Fa3oB.

Mogesib GpOYHOBCKOTO /IBUKEHUSI.

Mogens ornbita LlTepHa.

OMBITHI, Jl0Ka3bIBaroIIue CyLL|eCTBOBaHUe MeXXMOJIEKY/ISIPHOTO
B3aUMO/IeHCTBUSI.

Mogesib, WTIOCTPUPYIOLLasi IPUPOAY AaBJeHUs Ta3a Ha CTEHKU COCy/a.

OnbIThbl, WUIIOCTPUPYIOL[ME ypaBHEHHWE COCTOSIHUS MZeaJbHOrO  rasa,
V30IPOLIeCCHI.

YyeHuyeckui IKCIIepHMEHT, J1a00paTopHbIe paboTkI

OnpejeneHrde Macchl BO3[yXa B K/IaCCHOM KOMHAaTe Ha OCHOBe H3MepeHW
00bEMa KOMHATHI, IaB/IeHUs] ¥ TeMITepPaTyphl BO3[yXa B HeM.

WccnemoBaHue 3aBUCHMOCTH MeEX[y IapaMeTpaMu COCTOSIHHSI Pa3peXXeHHOro
rasa.

Tema 2. OcHOBBI TEDMOJHHAMUKH

TepmovHaMUueckasi cUcTemMa. BHYTpeHHsis SHeprus TepMOAWUHAMUUeCKOU
CUCTeMBbI U CIIOCOOBI eé n3MeHeHMs. KommuecTBo TeryioThl U pabota. BHyTpeHHsIs
3Heprusi 0JHOATOMHOTO WZea/IbHOTO Tra3a. Bu/pl Terionepefauu: TenaonpoBOAHOCTb,
KOHBEKLIUS, M3lyueHue. Ye/bHasi TelJIOEMKOCTh BelllecTBa. Ko/MueCcTBO TerioThl
TIpU Terionepeayve.

[TonsTie 06 aauabaTHOM Tiporiecce. IlepBbIii 3aKOH TEPMOJWHAMMKH.
[IlpriMeHeHre TMepBOro 3aKOHAa TEPMOAMHAMUKM K u3ompoueccam. ['padumueckas
WHTepIIpeTarysi paboThk rasa.

Bropoii 3aKoH TepMoArHaMUKH. HeobpaTMOCTh TIPOIIECCOB B IPUPO/IE.

TerutoBble MamHbI. [IpUHIUTIBI 1eHCTBUS TEIVIOBBIX MalvH. [Ipeobpa3oBaHus
SHEPrMM B TeIUVIOBbIX MallMHaX. Ko3pduiimeHT mose3Horo [elCTBUS TeIIOBOU
MaiuHbl. [ukn KapHo U ero Ko3d@uijueHT 1oJsie3HOro AeMCTBUS. DKOJIOrudecKre
npobJieMbl TerJI03HepreTHKH.



TexHUueckue yCTpPOMCTBAa U  TNpakKTHUYeCKoe IIpUMEHEeHWe: JBUraTellb
BHYTPEHHET0 CropaHusi, ObITOBOW XO0JUIbHUK, KOHAULIMOHED.

ZleMoHCTparuu

V3MeHeHre BHYTpeHHeW S5HepPruyd Tejfa TIPU COBepIleHHWH paboThl: BBLIET
npo6ku U3 OYTHIIKY M0/, IeHCTBUEM CKaTOro BO3/lyXa, HarpeBaHue 3@upa B JIaTyHHON
TpyOKe TMyTéM TpeHus (BHe0AeMOHCTpaLs).

V3meHeHMe BHYTPeHHeW 3Hepruu (TeMriepaTyphbl) Tejla MpU Tervionepejaye.

OmbIT 110 aArabaTHOMY PaCIIMPeHU0 Bo3yXa (OMbIT C BO3AYIIHLIM OTHUBOM).

Mojienu mapoBoi TypOWHBI, ABUTATe/s BHYTPEHHET0 CropaHusi, peakKTUBHOTO
JIBUraTeJisi.

YyeHHYeCKHH IKCITEPHMEHT, JIa00paTopHbIe pabOThI

V3mepeHne yzieIbHOM TEIIJIOEMKOCTH.

Tema 3. ArperatHeie cocrosHuA BeljecTBa. Da30BEIe [TIEPEXOLEI

[Tapoobpa3zoBaHre U KoHJeHcauusi. VcrmapeHue u kKurieHue. AOGCO/OTHasi U
OTHOCHTE/IbHAsl BJI&XKHOCTh BO3Ayxa. HacellleHHbIM map. YJenbHas TemsoTa
rapoobpa3oBaHusi. 3aBUCUMOCTb TeMIepaTypbl KUTIEHUs OT /laBJ/ieHusl.

TBépmoe Teno. Kpucrainmyeckve u aMopgHble Tena. AHHA30TPONUSI CBOWCTB
Kpucta/yioB. Kugkue kKpucrauibl. (CoBpeMeHHble MaTepuasbl. [lnaBieHue u
KpUCTa/UIM3alusi. Y /e/ibHasi TeryioTa rasieHus. Cyo/umariys.

YpaBHeHUe TeryIoBoro OanaHca.

TexHUUeCcKHMe yCTPOWCTBA W MpPAaKTHYeCKOe T[PUMEHeHHe: TUTPDOMETp W
TICUXPOMETP, KaJIOpUMeTp, TEXHOJIOTUU T10/IyUeHUs] COBPEMEHHbIX MaTepuasioB, B TOM
YyuCJ/le HAHOMAaTeprasioB, U HAHOTEXHOJIOTUH.

/lemMoHCTparuu

CBoOMCTBa HACBILLEHHBIX MAPOB.

KurneHnuve npy noHWKeHHOM [1aBJIeHUMU.

CriocobbI U3MepeHuUst BIaKHOCTH.

HabsromeHre HarpeBaHUst U T/1aB/IeHUsI KDUCTA/UTAYECKOTO BellleCTBa.

JJeMoHCTpaLus KpUCTasIoB.

YUeHHYeCKHH IKCITePHMEHT, J1a00PaTOPHBIE paOOTbI

V3mepeHre OTHOCUTETbHOM B/Ia)KHOCTH BO3ZyXa.

Pasnen 4. DnekTpoauHaMuUKa

Tema 1. SekTpocTaTrka

DneKTpu3alys Tea. DIeKTpuuYecKuu 3aps. [IBa Bua 371eKTpUUYeCKUX 3apsiJioB.
[IpOBOAHUKH, AUSNEKTPUKUA U TIOTYNIPOBOAHUKK. 3aKOH COXPaHEHUSs 3JIEKTPUUYECKOTO
3apsja.



BsaumopencTtBue 3apsaoB. 3akoH KyrnoHa. ToueuHblM 3/1eKTpUYECKUAN 3apsif,.
OJieKTpuyeckoe mosie.  HarnpsykEHHOCTH — 3/IeKTPUYECKOro  Tojid.  IIpuHUwmn
CyTIepIIO3ULIUU 3/IEKTPUYECKUX NoJjiel. JIMHUY HanpshKEHHOCTU 3/IEKTPUYECKOTO TIOJIS.

PaboTa cui snekTpocTaTiueckoro mosis. [ToTeHiiuan. Pa3HOCTh MOTeHIIUAJIOB.
[IpOBOAHUKU U [OUIEKTPUKU B 3JIEKTPOCTaTUUYeCKOM Tiosie. [IuanekTpuyeckast
TPOHULIAEMOCTb.

OneKTpoéMKOCTb. KoHZieHcaTop. DJ/IeKTPOEMKOCTb IIJIOCKOI'O KOHZeHCcaTopa.
OHeprus 3apsKeHHOr0 KOHZeHcaTopa.

TexHuueckue yCTpPOMCTBA M TIPAKTUYECKOE TIPUMEHEeHWe: 3JIeKTPOCKOI,
3/IeKTPOMEeTp,  3/eKTpOCTaTUuecKasl  3allldTa, 3a3eM/eHue 3eKTPOrpubopos,
KOH/IeHCaTop, KOMMUPOBa/IbHBIN arrapat, CTPYWHBIM ITPUHTEP.

/lemMoHCTparyn

Y CTpOUCTBO ¥ NIPUHLIUI [IeUCTBUS 3/IEKTPOMETPa.

B3anmoielicTBre Has/1eKTPU30BaHHBIX TeJl.

DJIeKTprUUeCKoe T10J1e 3apsiKeHHbIX TeJl.

[IpOBOAHVKH B 37IEKTPOCTAaTUYECKOM I10JI€.

OJIeKTpoCTaThuecKas 3alliuTa.

[V31eKTPUKY B 3/1IEKTPOCTaTUUECKOM MOJIe.

3aBUCMMOCTb 3/IEKTPOEMKOCTH TIJIOCKOTO KOHZ€HCaTopa OT IUIOL|a[y I/IaCTHH,
PacCTOSIHUS MeXXAY HUMU U AU3EKTPUUECKOW MPOHULIAeMOCTH.

OHeprus 3apsuyKeHHOr0 KOHIeHcaTopa.

YyeHuyeckui IKCrIepHMEHT, J1a00paTopHbIe paboThI

W3mepeHue 3/1eKTPOEMKOCTH KOHIEHCATOpa.

Tema 2. IloCTOSHHBIH 3/IEKTpHYECKHH TOK. TOKH B pa3/THYHBIX CPEJAX

ONEeKTPUUECKMA TOK. YCJIOBUSI CYLECTBOBAHUS 3JIEKTPUUYECKOTO  TOKA.
Wcrounuku Toka. Cua Toka. [IoCTOSHHBIN TOK.

Hanpsokenue. 3akoH OMa /11 yyaCTKa Liernmu.

OJIeKTpUuecKoe  COIpPOTHUBJIeHHWe. YJelbHOe COIpPOTUBJ/IEHWE  BellleCcTBa.
ITocnenoBaTenbHOe, Napasie/ibHOe, CMelLllaHHOe COoejMHeHUe NPOBOJHUKOB.

Pabora asekTpuueckoro Toka. 3akoH  [Dxoyns—/leHila.  MOIIHOCTh
3/IeKTPUYECKOr0 TOKa.

OJIeKTPOABWIKYLLAas CHJla U BHYTPEHHee COINPOTHBI/IEHMEe UCTOYHUKA TOKA. 3aKOH
OmMa f/151 TO/THOM (3aMKHYTOM) 3/1eKTpUUecKou 1enu. KopoTkoe 3aMbIKaHUe.

DJIeKTPOHHAs TIPOBOJHUMOCTb TBEPABIX METa/VIOB. 3aBUCUMOCTb COTIPOTHBIIEHUS
MeTasuIOB OT TeMriepaTypbl. CBepXIpOBOAUMOCTb.

DeKTpUuueCcKri TOK B BakyyMe. CBOMCTBA 3/IEKTPOHHBIX ITyYKOB.

[TosmyripoBOgHUKH. CobcTBeHHast u Tp¥MecHast MPOBOAUMOCTD
TIOJTyTIPOBOHUKOB. CBoOiCTBa p—N-Tiepexoa. ITo/yrpoBofHUKOBBIE TIPUOOPHI.



OneKTpuyeckKMid TOK B pacTBopax U  paciylaBax  3J/IeKTPOJIUTOB.
OJIEKTPOJIMTUYECKasA JUCCOLMaLUA. D/IeKTPOJIU3.

DneKTpuuecKrid TOK B ra3ax. CaMOCTOsITe/IbHbI U HeCaMOCTOSITe/TbHBIN pa3psi/.
Mosnnus. [1na3ma.

TexHUueckue YCTPOWCTBA M TMpaKTUUeCKoe TpPUMEHeHWe: aMIlepMeTp,
BO/IbTMETP, PEOCTaT, HWCTOUHHUKU TOKa, 3JeKTpOHarpeBaTe/lbHble TMPHUOOPHI,
3JIEKTPOOCBETUTE/IbHbIE TPHUOOPHI, TEPMOMETD COIPOTHB/IEHUS, BAKYYMHBIM U0/,
TePMUCTOPBI U (POTOPE3UCTOPHI, MOTYTIPOBOJHUKOBBIN TUO/, Ta/lbBaHUKA.

/JleMoHCTparum

V3mepeHue CU/ibl TOKA U HaIPSDKEHUSI.

3aBUCUMOCTb COTPOTUB/IEHUS] LAIUMHAPUUYECKUX TPOBOAHUKOB OT [JIMHBI,
TI/IONa/Iy TIOTIepeYHOr0 CeueHust U MaTepuarsa.

CwMelllaHHOe COe/IHeHe TIPOBO/THHKOB.

[IpsiMoe u3MepeHUe 2JIeKTPOABIKYIled cuibl. KopoTkoe  3aMblKaHHe
rajibBaHUUeCKOro 3jieMeHTa U OljeHKa BHYTPEeHHEero COMpPOTHB/IeHUSI.

3aBUCUMMOCTb COTIPOTUBJ/IEHUS] META/IJIOB OT TeMIlepaTyphbl.

[TpoBOIMMOCTB 3/IEKTPOJIUTOB.

VickpoBoii pa3psizi ¥ IPOBOIJUMOCTh BO3/yXa.

OAHOCTOPOHHSISI MPOBOAMMOCTD JTUO/IA.

YyeHuyeckui IKCIIepHMEHT, J1a00paTopHbIe paboTkI

N3yueHure cMeIllaHHOTO COe/JUHeHNsI Pe3UCTOPOB.

V3mepeHue 3/1eKTPOJABWXKYIIeH CUMbl MCTOYHMKA TOKA W €ro BHYTPEHHEro
COMPOTUB/IEHUS.

HabtrojeHue 3/1eKTpom3a.

MexrpeaMeTHbIE CBA3U

N3yuenne Kypca ¢usuku 0a3oBoro ypoBHsI B 10 Kjacce OCYIIeCTBIISETCS C
yUEéTOM COZiep)KaTellbHbIX MeXKIIPeJIMETHbIX CBsI3eli C KypcamMu MaTeMaTHKH,
Ouonornu, XMMHUH, Teorpadyy ¥ TEXHOJIOTHH.

MexrpegmeTHple [MOHATHSA, CBSI3aHHble C HW3yYeHHMEM MeTO/I0B Hay4yHOro
T03HAHWS: sIBJIeHWe, HayUHbIW (PakT, rurnoTe3a, (pr3nyeckasi BeJIMUMHa, 3aKOH, TeOpus,
HabJIr0/IeHre, SKCIIepUMEHT, MO/Ie/TUPOBaHNe, MOJie/lb, U3MepeHue.

Maremartrka: pellieHHWe CUCTeMbl ypaBHeHUM, JuHeMHass (yHKIus, Tapaboiia,
runepbosia, Ux TpadUKAd U CBOWMCTBA, TPUTOHOMeTpUueckKrde (GYHKIUU: CHHYC,
KOCHHYC, TAHT€HC, KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOe TOXK/eCTBO, BEKTOPhI 1
VX MPOEKIIMU Ha OCU KOOP/IMHAT, C/IOXKeHHe BEKTOPOB.

buosorus: MexaHndeckoe [BWKeHMEe B >XMBOW mpupoje, Auddysus, ocmoc,
TeTyio00MeH >XMBBIX OpPraHU3MOB (BHBI TeIUiorepe/aud, TelyIOBOe paBHOBECHeE),
3/IeKTpUUeCKUe sIBJIeHUs B XKUBOU MpPUpPO/Ie.



Xumus: [UCKPeTHOe CTPOeHHe BellecTBa, CTPOeHWe aTOMOB M MOJIEKYJI, MOJIb
Bell[eCTBa, MOJISIpHasi Macca, TeryiOBble CBOMCTBA TBEPABIX TeJ, XXKUAKOCTEU U ra3os,
3JIeKTpUUeCKHe CBOMCTBA METaJl/IOB, 3JIEKTPOJIUTUUECKast AUCCOLMALIYS, TabBaHUKaA.

[leorpagrs: BNa>xHOCTh BO3/lyXa, BeTPbI, 0apoMeTp, TepMOMETD.

TexrHo rorms: ipeobpa3oBaHye IBV)KEHUH C UCITO/Ib30BaHUEM MeXaHU3MOB, YUET
TPeHUs] B TeXHUKe, MO/IIUITHUKUA, UCIO0/Ib30BaHWe 3aKOHAa COXPaHEeHUs MUMITy/bCa B
TexHUKe (pakeTa, BOJIOMET U JIpyrye), ABUraTe/lb BHYTPeHHEro CropaHus, rapoBasi
TypOWHa, OBITOBOM  XOJIOAWIBHUWK, KOHAWIMOHED, TEXHOJIOTUH  TOTy4YeHUs
COBDEMEHHBIX MaTepuajoB, B TOM YKC/Ie HaHOMAaTepuasoB, WU HaHOTEXHOJIOTHH,
3/IeKTpoCTaThyecKasi 3all[uTa, 3a3eM/ieHue 3/IeKTPOrpubOpOB, KCEpOKC, CTPYWHBIN
TIDUHTEP, 3JeKTpOHarpeBaTe/ibHble TPHUOOPHI, 3/IEKTPOOCBETUTE/bHbIE TMPUOOPHI,
rajibBaHUKa.

11 KITACC

Paspnen 4. DneKTpoAUHaMUKa

Tema 3. MarauTHoe r1o/1e. S/1eKTPOMArHUTHAA HH/[VKLHA

[TocTosiHHbIe MarHWUTHL. B3anmozelncTBre MOCTOSSHHBIX MarHWTOB. MarHuTHoe
rosie. BekTop MarHUTHOW WUHAYKLMM. [IpUHLMIO CyTieprio3uliuM MarHUTHBIX TOJIeN.
JIuHUM MarHUTHOM UWHAYKUMM. KapThHa J/MHWUKM MarHUTHOW WHAYKLUWU TOJIS
TOCTOSIHHBIX MarHUTOB.

MarHuTHOe 1oJjie TIPOBOAHUKA C TOKOM. KapTuHa TMHUN UHYKLIUM MarHUTHOTO
MO/sl JJIMHHOTO TIPSIMOTO TIPOBOJHMKA W 3aMKHYTOTO KOJIBLIEBOTO TPOBOJHUKA,
KaTyLIKU ¢ TOKOM. OnbIT Dpcresa. BzaumoaencTBre MPOBOJHUKOB C TOKOM.

Cuna AmMnepa, eé MOJy/Ib Y HarlpaBJ/ieHUe.

Cuna JlopeHtia, eé MoAyJib M HarpaB/eHue. [IBrKeHe 3apsyKeHHOM YacTHULbI B
O/THOPO/IHOM MarHUTHOM T1oJie. PaboTa cusiel JIopeHria.

SIBneHMe 3/1eKTPOMarHUTHOW MHAYKUWU. [T0OTOK BeKTOpa MarHUTHOM UH/TYKLIWH.
OJIeKTPO/BIKYILasi CUla MHAYKLUMU. 3aKOH 37IeKTPOMarHuTHOM MHAYKLIMKU Papazes.

BuxpeBoe 3neKTprueckoe Tiosie. OJIEKTPOJABWXKYILAS CWAJa WHAYKLUM B
TPOBOAHUKE, IBIKYLLEMCS TTOCTYNaTeIbHO B OAHOPOAHOM MarHMTHOM TI0JIe.

IIpaBuso JleHua.

NHAyKTUBHOCTB.  fIBjIeHMe  CcaMOWHAYKLMMW.  JJIEKTPOABWXKYLass  CuUa
CaMOUH/YKLIWH.

OHeprusi MarHUTHOT'O M0JIS KaTYLLIKH C TOKOM.

DJIeKTPOMarHUuTHOe T10JIe.



TexHUUYeCKre YCTPOKCTBA U MPAKTUUECKOe MPUMEHEHUE: TTOCTOSTHHbIE MarHUTHI,
3/IeKTPOMAarHuThl,  3/IeKTPOJBUrarTe/lb, yCKODUTeIM  3JIeMEHTapHbIX  YaCTHLI,
VIH/JYKLIMOHHAS T1eYb.

/JleMoHCTparuu

OmnbIT Opcresa.

OTK/IOHeHHe 3/IeKTPOHHOIO ITyYyKa MarHUTHBIM I10JIEM.

JIvHAY UHAYKIMA MarHATHOTO MOJISL.

B3aumopencTBre ABYX NMPOBOJHUKOB C TOKOM.

Cuna Amriepa.

HeticTBue cubl JIopeH1]a Ha KOHBI 3/IEKTPOJIMTA.

SIBneHue 3/1eKTpPOMarHUTHOW UHAYKLUH.

IIpaBusio Jlenua.

3aBUCUMOCTb 3JIEKTPOJBWXKYLEN CUIbl MHAYKLUU OT CKOPOCTU H3MEHEeHUs
MarHMTHOIO MOTOKaA.

SIB/IeHre CaMOUHAYKLVY.

YUeHHYeCKHH IKCITEPHMEHT, J1a00paToOpHbIe paboTbI

W3yueHne MarHUTHOTO MOJIS1 KaTYLIKU C TOKOM.

WccnenoBanue fercTBYS MOCTOSHHOTO MarHWTa Ha paMKy C TOKOM.

VccnenoBaHue siB/IeHUs 5/IeKTPOMarHUTHOW MHAYKLWU.

Pasgen 5. KoebaHus 1 BOHEI

Tema 1. MexaHwdeckrie H 3/IEKTPOMArHHTHEIE KO/IEOaHHSA

KonebarenbHass ~ cucrema. CpoOosiHBIE ~ MeXaHWYecKue  KosjebaHws.
apmonnueckve Konebanusi. Ilepuos, yacTtoTa, amIiyiuTyga W ¢asa KonebaHUi.
[Ipy>KMHHBIM MasATHUK. MareMaTUUYeCKUd MasiTHUK. YPpaBHEHHWE TapMOHWUYECKUX
Konebanuii. [IpeBpaiijeHre SHePTUY TIPU TapMOHUUECKUX KOJIeOaHUSIX.

KonebatenbHbiii  KOHTYp. CB0OOAHBIE 3/IEKTPOMarHUTHbIE KoJie0aHUS B
u7iealbHOM  KojiebaTeslbHOM KOHType. AHa/IOTUS MeXAy MeXaHWUYeCKUMH U
3/IEKTPOMAarHUTHBIMU Kosie0aHusiMi. @opmyra ToMcoHa. 3aKOH COXpaHEeHUs SHEPTHH
B H/lea/IbHOM KoJiebaTeTbHOM KOHTYpe.

[TpencraBneHre O 3aTyxarolMX KoyieOaHUWsX. BbIHY)K/IeHHble MeXaHUUYecKHue
Konebanusi. Pe3oHaHC. BbIHYKZIeHHbIe 3/1eKTPOMarHUTHbIE KoJ/ileOaHuUs.

[lepemenHbi TOK. CHHyCOMJANBHBIM  MEpPEeMEHHbIM TOK. MOIIHOCTD
repeMeHHOro ToKa. AMIUVIMTYZHOe W [IeUCTByOlllee 3HaueHuWe CHJIbl TOKa U
HarpspKeHUsl.

Tpancdopmarop. IIpou3BojcTBO, Tepefjaya W TOTpebsieHHEe 3MeKTPUUYeCKOM
SHEpPruM. OKOJIOTUUEeCKWe DPUCKU TPU MPOW3BOACTBE 3JeKTPO3Hepruu. KynbTypa
WCII0/Tb30BaHUs 3JIEKTPO3HEPIUU B NTOBCEIHEBHOM KU3HU.



TexHrWuyeckue yCTPOWCTBA M TMPAKTUYeCKOe T[pPUMEHEeHUe: 3/1eKTPUUYeCKUil
3BOHOK, F'€HepaTop NMepeMeHHOr0 TOKa, IMHUM 3/1eKTporepe/jay.

ZleMoHCTparuu

VccnenoBaHve TiapaMeTpoB KojiebaTe/lbHON CHUCTeMbl (TIPY>KUHHBIA WM
MaTeMaTUYeCKUM MasiTHUK).

HabJtrojeHue 3aTyxaroIux Koie0aHui.

WccnemnoBaHue CBOMCTB BBIHYK/[€HHBIX KOJie0aHUI.

HabrojeHue pe3oHaHca.

CB00OO/IHBIE 3/IEKTPOMAarHUTHLIE KOJle0aHUsI.

OcuuiorpamMMbl (3aBUCMMOCTH CUJ/Ibl TOKA U HaNpPSDKEHUs] OT BPEMEHM) ISt
3/IeKTPOMarHUTHBIX KOJiebaHuM.

Pe3oHaHC 1ipy moOC/e0BaTe/lbHOM  COEVMHEHHWH  PEe3WCTOpa, KaTyILKU
VHAYKTUBHOCTH U KOH/leHCcaTopa.

Mojiens TIMHUM 3/1eKTporiepejaui.

YyeHuueckui IKCrIepHMEHT, /1a00paTopHbIe paboThI

VccnemoBanve 3aBUCUMMOCTH Tieprofila MajbiX KojebaHUW rpy3a Ha HUTH OT
JJTMHBI HUTW Y Macchl rpy3a.

WccnepnoBaHue riepeMeHHOTO TOKA B LM M3 TOC/IeJ0BaTeIbHO COeIUHEHHBIX
KOH/ZIeHCaTopa, KaTyLlKU U Pe3uCTopa.

Tema 2. Mexanuveckre H 3/1eKTPOMArHUTHBIE BOJIHBI

MexaHuueckue BOJIHBL, YyC/I0OBUsI pacrpoctpaHeHus. Ilepuog. CKOpoOCTb
pacrpocTpaHeHUsi M JJjvHa BOJIHBL. [lomepeuHble U TIPOZO/bHBIE  BOJIHBI
WuTepdepeHius U AU@pakiysi MexaHUu4eCKHUX BOJIH.

3ByK. CKopoCTb 3ByKa. [ pOMKOCTH 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONeKTPOMarHUTHbIE BOJIHBI. Y CJ/IOBUSI W3J/IyUeHUs] 3/IeKTPOMarHUTHBIX BOJIH.
B3avmHasi opuenTaius BekTopoB E; B, V B sjmektpomarHuTHOU BOJiHe. CBOWCTBa
3/IeKTPOMAarHUTHBIX BOJIH: OTPa)KeHue, TMpesoM/ieHue, MoJsipu3anus, Audpakius,
uHTepdepeHusi. CKOPOCTb 3/1eKTPOMarHUTHBIX BOJIH.

[IIkana 31€eKTPOMarHUTHLIX BOJIH. [IpyMeHeHHe 3/IeKTPOMarHUTHBIX BOJIH B
TeXHUKe U OBITY.

[TpuHLMITBI paiMOCBSI3U U TeneBUAeHus. Paguoiokays.

DeKTPOMarHMTHOe 3arpsi3HeHUe OKpY Karolel cpeJbl.

TexHrWuyeckue yCTpPOMCTBA W TMpaKTUUeCKOe T[pPUMeHeHHe: MYy3bIKa/IbHbIe
WHCTPYMEHTbI, YJbTPAa3ByKOBasi AMArHOCTUKA B TeXHWKe U MeJulMHe, pajap,
PaZIMOTIPUEMHIK, TeJIeBU30p, aHTeHHa, Tesie)oH, CBY-neys.

/JleMoHCTparuu

OG6pa3oBaHue U pacrpocTpaHeHUe TIoTePeyHbIX U MPO/0/IbHBIX BOJH.

Kosnebiirolieecst Tesio Kak UICTOUHUK 3BYKa.



HabJtroieHue oTpaykeHus ¥ MpesioM/IeHHs] MeXaHUUeCKUX BOJTH.

Habsroienre nHTepdepeHLMy U AUdpaKLyd MeXaHUUeCKHUX BOJIH.

3BYKOBOM pe30HaHC.

HabsirofieHne CBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHa C aMIUIUTYAOH W
YacTOTOM Kosie0aHUiA.

VccnemoBaHue CBOMCTB 371eKTPOMArHWTHBIX BOJIH: OTPakeHHWe, TpeioMJIeHue,
noJsisipusanusi, Addpakuys, UHTephepeHLus.

Tema 3. Ormrrrxa

['eomeTpuueckass ontuvka. [IpsMoIMHeiHOe pacnpocCTpaHeHWe CBeTa B
oiHOpoAHOM cpefie. JIyu cBeTa. ToueuHbIl HCTOUHHUK CBeTa.

OTtpakeHre cBeTa. 3aKOHbI OTPa)KeHUsI cBeTa. [locTpoeHue u300pakeHWM B
IJIOCKOM 3epKar’ie.

[TpenomreHve cBeTa. 3aKOHBI TIpeJIOMJIeHUs CBeTa. AOCOIOTHBIM IMOKa3aTesb
npenomieHusi. [lonHoe BHyTpeHHee oOTpakeHue. [lpefenbHBIA Yros MOJIHOTO
BHYTPEHHEr0 OTPa’KeHUSI.

Hucniepcus ceta. Cri0XKHBIM cocTaB b6esoro cBeta. Liger.

Cobuparorie ¥ paccerBarolive JuH3bI. ToHKasi H3a. POKyCHOe pacCTosiHUe
W OITHWYecKasi CUia TOHKOHM JiMH3bl. [locTpoeHue u300pakeHUit B cOOMparolux u
paccenBaroLIMX JIUH3ax. @PopMysia TOHKOU JIMH3bL. Y Ben4eHue, jaBaeMoe JTMH30M.

[Ipeaenbl MpUMEHUMOCTH FeOMEeTPUYECKOM OMTHKH.

BosHoBas ontvka. VIHTepdepeHius cBeta. KorepeHTHbIe UCTOUHUKU. Y CJIOBUSI
Ha0/TI0/IeHHsT MaKCUMyMOB ¥ MHHHUMYMOB B HWHTep(epeHIIMOHHON KapTHHE OT ABYX
cuH(}a3HBbIX KOTepPeHTHbIX UCTOYHUKOB.

Mudpakius ceeta. [IudpakijoHHasi pelléTka. Y cjioBHe HabJro[ieHus T/IaBHBbIX
MakCMMyMOB TMpU TMaJleHMd MOHOXPOMaTUYeCcKOro cBeTa Ha Au(paKLMOHHYIO
PELIETKY.

ITonapusanus ceera.

TexHWueckue yCTPOMCTBAa M TMpPAaKTUYECKOe TIpUMEHEHWe: OUKM, JyIa,
(doToarnmnapat, NPOEKIJMOHHBIN arrnapar, MUKPOCKOM, Te/leCKOI, BOJIOKOHHAsl OMTHKa,
IvdpakIMOHHas peléTKa, TOJISIPOU,.

/lemMoHCTparuu

[IpssMonHeliHOe = pacIipoCTpaHeHue, OTpakeHWe U Tpe/iOMJIeHHe CBeTa.
OnTuueckue MpubOPHI.

[TonHoe BHyTpeHHee oTpakeHHe. Mozesb CBeTOBO/A.

VccnenoBaHve CBOMCTB M300paykeHU B TMH3aX.

Mojenv MUKpPOCKOIIa, Te/lecKoria.

Habmonenue naTepdepeHIiy CBeTa.

Habmonenne audpakium ceeTa.



HabsrozeHue fycrepcuu cBeTa.

[TosiyueHue crieKTpa ¢ IOMOILIbIO TIPH3MBI.

[TonyueHue crieKTpa C TIOMOIIbIO AU(PPAKLIMOHHOW PeIIETKHU.
HabiroieHue nossipy3alivy CBeTa.

YyeHuyeckuil IKCrIepHMEHT, J1a00paTopHbie paboThI
V3mepeHue rokasareJisi IpesioM/IeHUsI CTeKIa.
ViccnemoBanue CBONCTB n300pa>keHU B JTMH3aX.
HabsrozeHre fvcrepcuu cBeTa.

Paspen 6. OCHOBEHI Criel{a/IbHOM TeOPHUH OTHOCUTETHLHOCTH

['paHuIIbl MPUMEHUMOCTU K/IaCCUUeCKON MeXaHWKHU. ITocTymathl crieljdaabHOM
TeOPUU OTHOCUTE/IbHOCTH: WHBAPUAHTHOCTh MO/y/isi CKOPOCTHM CBeTa B BaKyyMe,
TIPUHITUIT OTHOCUTETbHOCTU DUHIIITeHA.

OTHOCUTE/ILHOCTh O/IHOBPEMEHHOCTH. 3aMejl/ieHHe BpeMeHUW M COKpailleHue
JUTAHBI.

OHeprusi U UMIYJIbC PesSSTUBUCTCKOW UaCTHULIbI.

CBsi3b MacChl C 3HepPruell U UMITYJbCOM PeSITUBUCTCKOM YaCTUI[bl. DHeprus
TIOKOSI.

Pasgen 7. KBanToBas pu3uka

Tema 1. F/1eMeHTEI KBAHTOBOH ONTHKH

®otonbl. ®opmyna [1aHKa CcBS3U 3HEPruu (POTOHA C €ro YacTOTOM. DHeprus u
VMITYJ/IbC (POTOHA.

OTtkpeIThe U uccnenoBanuve orodddekra. OnbiTel A. I'. CroseToBa. 3aKOHbI
doToapdekra. YpaBHeHue OIuHIITeMHa Ay (QoTto3ddekra. «KpacHasi rpaHULia»
dboToapdexra.

Hapnenuie cBeta. OmbiTel [1. H. JIeGenesa.

XyMUYeckKoe JieHCTBUE CBeTa.

TexHUueckue YCTPOWCTBA M MPAKTAUeCKOe MpuMeHeHUe: (OTO3/IeMEHT,
dboTozaTurk, cosiHeyHas 6aTapesi, CBETOJHO/I.

/lemMoHCTparuu

®oT103¢h(deKT Ha YCTaHOBKe C LIMHKOBOMU IJTaCTUHOM.

WccnenoBaHue 3aKOHOB BHelllHero (oTo3ddekra.

Ceeroguos,.

CosiHeuHasi 6aTapesi.

Tema 2. Ctpoernue aroma

Mopens atroma TomcoHa. OmnbiTbl Pesepdopga Mo paccessHUO o -4acTHI].
[TnanetapHast mozienb atoma. IToctynaTtel bopa. 3nyueHue u morsioileHre (pOTOHOB



TIpU Tepexo/ie aToMa C O/IHOTO YPOBHS SHEpruM Ha Apyroul. Bugel cniektpoB. CrieKTp
YPOBHEM 3Hepruy aToMa BoZl0poja.

BosiHoBbIe cBolicTBa yactull. BosHbl fe Bpoiins. KopnyckynsipHO-BOTHOBOM
Jlyasn3M.
CrOHTaHHOe U BBIHYK/IeHHOe U3J/lyueHue.
TexHUUeCcKre yCTPOMCTBA U MPaKTUUeCKOoe NMPYMeHeHNe: ClieKTpaIbHbIA aHasIn3
(CceKTpOoCKOIT), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
LlemoHCTpanun
Mopens onbita Pesepdopja.
OrnipefienieHye AJIMHBI BOJIHBI J1a3epa.
Habiro/jeHue iMHeYaThIX CTIeKTPOB H3/TyueHusl.
Jlasep.
YyeHuyeckui IKCrIepHMEHT, /1a00paTopHbIe paboThI
HabroieHre IMHEMUaToOro CrieKTpa.
Tema 3. AToMHOE 54Dp0
OKCIIepUMEHTHI, [IOKa3bIBAKOL[Me CJI0KHOCTb CTpoeHust sfpa. OTKpbITHE
paaroakTUBHOCTU. OmnbiThl Pe3epdopza mo ompesiesieHU0 cOCTaBa paZMOAaKTUBHOIO
n3nyuenusi. CBolicTBa anbda-, 6eTa-, raMMa-u3nyueHusi. BausiHue paguoakTUBHOCTH
Ha JKHBbIe OPraHU3MBbI.
OTkpbITHe TIPOTOHA W HelTpoHa. HykyoHHas Mopenb simpa ['elizeHOepra—
VBaHeHKo. 3apsg sapa. MaccoBoe unciio szapa. M30TOorbL.
Anbda-pacrias. ONMeKTPOHHBIM W TMO3WUTPOHHBIM  OeTa-pacrag. ['amma-
v3/1y4yeHre. 3aKOH paJJMOaKTUBHOIO pacriaja.
OHeprus CBsi3U HYKJIOHOB B sifipe. flnepHbie cuibl. [dedekT Macchl sigpa.
ApepHble peakuuu. [lesieHve v CUHTe3 sifep.
Snepnbiii peaktop. TepmosimepHbiii cuHTe3. [Ipobraembl U TIepCIIeKTHUBbI
s1IePHOU SHEPreTUKU. JKOJIOTUYeCKHe aClleKThl JePHOW SHePreTHUKH.
OnemeHTapHble YacTULIbl. OTKPBITHE MO3UTPOHA.
MeTobl HabJrOJeHNsT ¥ PeTUCTPALIMU 3/IeMeHTapHBIX YaCTHII.
dyH/jlaMeHTa/IbHbIe B3aUMO/erCcTBUsA. EAMHCTBO (u3nuecKol KapTUHBI MUPA.
TexHUuyeckue yCTPOUCTBA W TPAaKTUUYECKOe MNpPUMEHEeHWe: [03WMeTp, Kamepa
BunbcoHa, siiepHbIii peakTop, aToMHasi 6omba.
ZleMoHCTparuu
CuéTUrK MOHU3UPYIOILIUX YaCTHII.
YgeHuueckui IKCrIepHMEHT, J1a00paTopHbIe paboThI
WccnenoBanue TpeKOB yacTuL] (MO TOTOBBIM (hOTOrpadusim).

Paspen 8. DnemMeHTHI aCTPOHOMHH ¥ aCTPO(PU3UKU



Oranbl pa3sBUTUS aCTPOHOMUU. [IpuKiagHOe U MUPOBO33peHUeCKoe 3HaueHue
aCTPOHOMMUM.

Bupg 3Bé3gHoro Heba. Co3Be3ausi, sipKde 3BE3/IbI, TUIAHEThbI, WX BUAUMOE
JIBUJKEHUe.

CosiHeyHast cucTeMa.

CouHue. ConHeuHast akTUBHOCTB. VIcTouHMK 3Hepruun CosHLA U 3BE37. 3BE3/bI,
VX OCHOBHbIE XapaKTePUCTUKU. [luarpamma «CIeKTpajbHbIM K/IaCC — CBETUMOCTBY.
3BE3/1bl TJIAaBHOW [M0OC/€40BaTe/bHOCTA. 3aBUCUMOCTh «MacCa — CBETUMOCTbY» IS
3B€3/] IJIaBHOW IM0OC/€e[0BaTe/IbHOCTH. BHyTpeHHee cTpoeHue 3BE37. CoBpeMeHHbIe
Tpe/iCTaB/IeHUsI O MPOUCXOXKAEeHUH 1 3BOmoLU COMHLA M 3BE3/1. DTarlbl )KU3HU 3BE3I,.

Mneunslii [lyte — Hama ['anaktuka. [lonokeHwe u gaBwkeHue ConHIla B
Nanaktuke. Tumbl rasakTuk. PaguoranakTvkv W KBasapbl. UépHble [bIpbl B fiipax
rajakTHK.

BcenenHas. Paciimpenve BcenenHoit. 3akoH Xa00sa. Pa3beraHuve rajakTHK.
Teopus bosblioro B3pbeiBa. PelMkToBOE U3yyeHue.

MaciurabHasi cTpykTypa BeesienHol. MeTaranakTykKa.

HepeliéHHbie TTp06/ieMbI aCTPOHOMUH.

Yuernmyeckre HaO/IIOQeHHS

Habsro/ieHusi HeBOOPY)KEHHBIM TJIa30M C HCIIO/b30BaHUEM KOMITBIOTEPHBIX
TIPWIOXKEHUH [I7IsT OTIpefiesieHUsT TI0/IOKeHHUsT HeOeCHBIX OOBEKTOB Ha KOHKDPETHYIO
JlaTy: OCHOBHbIe CO3Be3/1st CeBepHOr0 MOJyLLApUs U SIpKUe 3BE3/bI.

Habsmroienust B Tesieckorn JIyHbl, riaHeT, MeuHoro ITyTu.

Ob6o611jaro1iee TOBTOPEHHE

Ponb pU3MKY 1 aCTPOHOMHU B SKOHOMUUECKOH, TeXHOIOrMUeCcKOoM, CoLraTbHOM
Y 9TUUEeCKOU cepax JesaTelbHOCTU YesioBeKa, PO/ib U MeCTO (PU3UKU U aCTDOHOMUU B
COBpeMeHHOW Hay4yHOH KapThHe MMpa, pojb (hr3udeckoil Teopuu B (HOPMHUPOBAHUU
Tpe/iCTaBJIeHU O (PU3NUYECKOM KapTUHE MUpa, MeCTO ()M3MYeCKOW KapTHHBI MHUpa B
o0I11eM psiZTy COBPEMEHHBIX eCTeCTBEHHO-HAYUHBIX IMPe/ICTaB/IeHHUI O TIPUPO/IE.

MexrnpeaMeTHbIe CBA3U

N3yuenne Kypca ¢usuku 0a30Boro ypoBHSI B 11 Kjacce OCYIEeCTBIISETCS C
YUYETOM COZEp’KaTe/IbHbIX MEXIPeJMETHbIX CBSI3eM C KypCamMu MaTeMaTHKH,
buonoruu, XM, reorpadyy U TEXHOJIOTHH.

MexrpegmerHple [OHATHA, CBs3aHHble C W3y4YeHHWeM MeTOJOB HayuyHOro
T03HaHUS: sIBJIeHWe, HayuHbIW (hakT, TUMOTe3a, (pr3ndecKasi BeJIMUurMHa, 3aKOH, TeOpUs,
Ha0/TI0/IeHre, SKCIIEPUMEHT, MO/IeJTUPOBaHKe, MOZIe/b, U3MePEHHE.

Maremartuka: pellieHrde CHUCTeMbl YPaBHEHUW, TPUTOHOMeTpUUeckre (yHKIUU:
CHMHYC, KOCHHYC, TaHI€HC, KOTaHT'eHC, OCHOBHOE TPUIOHOMETPUUeCKOe TOXK[eCTBO,
BEKTOPbl U MX TMPOEKLMU Ha OCU KOODPJAWHAT, CJIO)KeHUe BEeKTOPOB, IPOM3BOJHBIE



3/IeMeHTapHbIX (PYHKIIWM, TIPU3HAKY 1101001 TPeyroJLHUKOB, OTipeie/ieHHe TIo[au
TIJIOCKUX GUTyp U 00BEMa Tes.

brosiormsa: snekTpryeckue sBleHHs B JKWBOW Mpupoje, KosebaTenbHble
JIBIDKEHHUSI B >KMBOM TIpHMpOjie, OINTHYeCKUe SIBJIeHUSI B >KUBOW MPUPO/Je, AeHCTBUe
paiualiuM Ha >KHBble OpPraHU3MBl.

Xumus: CTpoeHre aTOMOB M MOJIeKYJI, KpUCTa/uinuecKasi CTPYKTypa TBEP/IbIX
TeJI, MeXaHW3Mbl 00pa30BaHMS KPUCTA/UTAUECKOU PEIIETKH, CTIeKTPa/IbHBIN aHaH3.

Teorpaghrisi: MarHUTHBIE TIOMH0CA 3eMJIU, 3a/ie)Kd MarHUTHBIX PyZ, POTOChEMKA
3eMHOM MOBEPXHOCTH, Tpe/jCKa3aHue 3eMJIeTPsSICEHUM.

TexHo/orus; NWHWAW  JIeKTporiepeZiau, TreHepaTop IlepeMeHHOro  TOKa,
3/IeKTPO/IBUTaTe/lb, WHAYKL[MOHHAs Teub, pajap, paJUONpPUEMHUK, TeeBU30p,
aHTeHHa, TenedoH, CBU-reub, MNpPOEKIIMOHHBIM arrapaT, BOJOKOHHas OITHKA,
conHeyHasi OaTapesi.

3. MCIIOJIb30BAHME CPE/ICTB OBYUYEHUA Y1 BOCIIUTAHUSA
ITEHTPA OBPA30OBAHNSA ECTECTBEHHO-HAYYHOM 1
TEXHOJIOTMYECKOM HAIIPAB/TIEHHOCTEM «TOUYKA POCTA»

CoBpeMeHHbIe 3KCIepUMeHTabHble UCCIe[0BaHusl M0 (DU3MKe YyKe TPYAHO
Tpe/ICTaBUThL 0e3 WCIIOMb30BaHWS He TOJNBKO AaHA/JIOTOBBIX, HO W ILU(POBBIX
M3MepUTe/bHbIX TIPUO0POB. B pamkax HalMOHa/ibLHOTO TipoekTa «OOpa3oBaHue» 3TO
CTa/i0 BO3MOYKHBIM: BHeJpeHHEe U UCII0/b30BaHWe CPe/CTB O0yueHUsI ¥ BOCITUTaHUS
I[eHTpa 00pa30BaHUs eCTeCTBEHHO-HAyUYHOW U TeXHOJIOTUYECKON HaIlpaBIeHHOCTeM
«Touka pocTa» IMO3BO/IUT KaueCTBEHHO W3MEeHUTD TIPoLiecC 00yueHus: Gu3rKe

Vcmosib30BaHre coBpeMeHHBIX pHO0POB 1 060pyAoBaHus 1jeHTpa «Touka
pOCTa» TP peav3alyu JaHHON 00pa3oBaTe/TbHON MPOrpaMMbI TTO3BOJISIET CO3/aTh
yCJIOBUS:

e I pacIIMpeHust CO/IeP>KaHHUs IITKOJILHOTO (hM3UUeCKOro 00pa3oBaHus;

e /15 TIOBBILLIEHNS TTI03HABATe/IbHOM aKTUBHOCTH y4Yall[UXCsl B €CTeCTBEHHO-
Hay4yHOM 00/1aCTH;

e  UIA Pa3BUTHS JIMUYHOCTH peOEHKA B TIpoljecce 00yueHHs pHU3UKe, ero
criocobHoCTel, (HOpMUPOBAHUS U yIOBJIETBOPEHUS COL[MAIbHO 3HAUUMbIX NHTEPECOB
1 moTpebHOCTe;

e i pabOThI C OZAPEHHBIMU IITKOJIbHUKAMU, OPTaHU3al[u UX Pa3BUTHS B
pa3/IMyHbIX 00/1acTsIX 00pa30BaTeIbHOM, TBOPUECKOU [1esITe/TbHOCTH.



1.1. Omnucanve mnpubopoB U  oOopyJoBaHusi ILjeHTpa oOpa3oBaHUs
eCTeCTBeHHO-HayYHOM U TeXHOJIOTUUeCKOW HarmpaBjieHHOCTeld «Touka pocTay,
WCI0/Ib3yeMOT0 B paMKax [iperiofiaBaHusi yueOHoro ripeiMera «®usuka» st
yyaluuxcs 7-9 Kiaccos.

Ob6opyoBaHMe BK/IHOYaeT B cebsi coBpeMeHHbIe U Kjaccuueckre rnpubopsl. K
TIOC/IeTHUM OTHOCSITCS: TIPUOOP /it IeMOHCTPALMK 3aBUCHUMOCTH CKOPOCTH PeaKLiu
OT pa3/MYHbIX (aKTOPOB, amrapar [jis TIPOBe/leHHs XUMUUeCKUX peakiui, Tpubop
JJisl OTBITOB C 3JIeKTPUUECKWM TOKOM, TIpUOOp [/ M3yueHusi COCTaBa BO3Ayxa U
MHOTHe fipyrue. [Jug@poBas (komrbrorepHas) /aaboparoprs (L[/1), mporpammeO-
arrapaTHbli KOMIVIEKC, JaTYHKOBAs CHCTEMAa — KOMILIEKT yuyeOHOTo o6opyjoBaHuMs,
BK/TFOUAFOIIHI M3MepUTebHBIM 010K, MHTepdeliCc KOTOPOro I03BoJIsieT 00ecrieunBaTh
CBSI3b C TIEPCOHANBHBIM KOMIBIOTEPOM, U HabOp [JaTUMKOB, PEruCTPUPYIOIINX
3HauYeHUs! pa3/IMYHbIX (PU3UUECKUX BeTUUKH.

B cocraB 11eHTpa «Touka pocTta» 1o ¢u3mke BXOJAT 0a30Bas (oOsi3aTenbHast)
YacTb U JOTOJHUTENbHOe 00opysoBaHMe. Ba3oBasi yacTb COCTOUT U3 I[UGPOBBIX
JAaTUMKOB U KOMILIEKTOB COMYTCTBYIOIIUX 3/IEMEHTOB /i OMBITOB TI0 MeXaHUKE,
MOJIEKY/ISIpHOM  (u3MKe,  2/IeKTpOJWHAMUKe U OMNTHKe.  JlomosHUTebHOe
obopynoBanve (TIpou/IbHBIA ~ KOMIUIEKT) TIpeAcTaBisgeT coboit  1udpoByro
nabopaToputo 110 (r3vKe.

ba3oBbIit KOMIUIEKT 060pyZoBaHus 1jeHTpa « Touka pocTa» 1o (hr3MKe:

- Jatunk abCoJTIOTHOTO AaBJIeHUS

- JaTuvk moJioxkeHusi (MarHUTHBIN )

- KomriiekT comyTCTBYrOIJHX 3/TEMEHTOB JJ/IS SKCITEDHMEHTOB 10 MeXaHHKe. B
COCTaB KOMIIJIeKTa BXOAST ueThipe Habopa.

Ha6op Ne 1

Hab6op Ne 2

Habop Ne 3

HaGop Ne 4

- KommiekT CconyTCTBYIOLHX — 9/IEMEHTOB /I 9KCIIEDHMEHTOB  I10
TEKTPOJHHAMHKE

- KoMmrtekT conyTCcTByROIJHX 35/IEMEHTOB /U191 SKCIIEDHMEHTOB 110
MOJTEKYJ/IIPHOH (H3HKe

- KomiureKT conyTCTBYIOIHX 3/IEMEHTOB VI 3KCIIEPHMEHTOB 110 OITTHKE

B coctaB npoduibHOM 1dpoBOM 1ab0paTOpHH BXOAAT OAWH OecripoBOAHOMN
My/IbTUAATUMK Releon Air «®u3mka-5», mporpamMMHoe obecrieueHve Releon Lite u
JIByXKaHa/ibHasi IpUCTaBKa-0CLUIorpad.



4. TEMATUYECKOE INTAHNPOBAHUE

HaumenoBanue
pasziesioB U TeM
MPOrpamMMbl

]

/11

10 KJIACC

KonuuyecTBO yacoB

Bcero

Koutpo  IlpakTtu
JIbHBIE yeckKue
paboTel  paboThI

OJIeKTPOHHbBIe
(uudpoBkie)
obpa3oBaTe/ibH
ble pecypchbl

O6opygoBaHHe
L[eHTTpa
obpa3oBaHus
«Touka pocra»

Pasgen 1. PUU3UKA 1 METOIbI HAYUYHOI'O ITO3HAHUSA

bubnuoTeka
®du3rkKa U MeTobl
1.1 Hay4YHOT' O 2 HOK
' no};za}n/m https://m.edsoo
1u/7f41bf72
Wrtoro no pasgeny 2
Pazgen 2. MEXAHUKA
bubmmoreka Ludposas
LIOK naboparopust
2.1 Kunematuka 5 hitps://m.edsoo KOMITbIOTepHO®
rw7f4lbf72  ©0OPyAoBamme
- C
Bubmioreka BU/I€0KaMepP OISt
OK
2.2 HunHamuka 7 1 AETa/ILHOTO
https://m.edsoo pacCMOTpeHUs
1u/7f41bf72 OIIbITA,
BbIBE/IEHHOTOHa
9KpaH.
bubmuoreka Ob6opyoBaHue st
3aKOHI IIOK 71ab0PaTOPHBIX
2.3 6 1 1
;Oe);z?;i{em N https://m.edsoo pabor
rw/7f4ibf7p  YICHMHECKAX
OTILITOB
Wroro no pa3zpeny 18
Pasgen 3. MOJIEKYJIIPHAA ®U3UKA 1 TEPMOJJUHAMUKA
OCHOBBI Bub/moTeka Hucposast
MOJIEKYJISIPHO- IJOK naboparopust
3.1 . 9 1 KomrmsroTepHoe
KUHEeTHUYeCKOoM https://m.edsoo
obopyzoBaHue
reopru IW/7410872 BbIBE/IEHHOTOHa
bubnmmoTeka 5KpaH.
OcHOBBI LIOK Ob6opyznoBaHue fJIst
3.2 10 1 nabopaTOpHBIX
TePMOJAUHAMUKU https://m.edsoo
pabot

.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

ArperaTHblie Bu6mioTexa yueHUYeCcKux
COCTOSIHUS LIOK OIBITOB
3.3 . 5
f;ggifea https://m.edsoo
1u/7f41bf72
repexo/ibl
Wroro no pasgeny 24
Pazpen 4. SJIEKTPOANHAMUKA
bubmoreka Ludposas
IIOK nabopatopust
4.1 OJIeKTpOCTaTUKa 10 1 https://m.edsoo KOMIIbIOTepHOE
rw7falbf7y  O0OPyAoparme
—— BbIBEIEHHOT OHa
I 5 5KpaH.
OCTOTHHBI BubmoTeka O6opyzoBaHue AJist
3/1IeKTPUYECKUI LIOK /1a60paTOpHBIX
4.2 .T 12 1 1
;ZZJIHI?}II(;; https:/m.edseo }pfigg;qecmx
Wrtoro no paspeny 22
PesepBHOe Bpems 2 1
OBLIEE
KOJIMYECTBO
4 4
YACOBTIIO 08
[MPOT'PAMME
11 KITACC
- KomnuectBo yacoB DJIeKTPOHHbIE O6opyznoBaH
auMeHOBaHUe
Ne S Koutpo  Ilpaktu (tudpoBbIe) ne LeHTTpa
n/n P HAOF AMMBL Bcero JIbHBIE yecKue 06pa30BaTeJIbeIe 06paBOBaHI/IH
porp paboTel  paboThI pecypchl «Touxa
POCTa»
Paspen 1. SJIEKTPOAVHAMUKA
MarnauTtHoe norne. bubmuoreka LIOK  Ludposas
1.1 ONeKTpOMarHuTH 11 1 3 https://m.edsoo.ru/7 = 71aboparopus
ast UHAYKLUs f41c97c
Htoro no pasgeny 11
Pa3pen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHWuecKue u 9 1 bubmoreka IIOK O6opyaoBaH
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3/IEKTPOMarHUTH https://m.edsoo.ru/7 = ye
ble KosiebaHust f41c97c JeMOHCTpaI]
MexaHUUecKue U Bubmoreka LIOK  uk
2.2 | 37eKTpOMarHuTH 5 1 https://m.edsoo.ru/7 000pyZOBaH
ble BOJTHbI f41c97c ue
Bubnuoreka IIOK = YY€HHUYECKH
2.3 OnTurka 10 https://m.edsoo.ru/7 X OIIbITOB
f41c97c
Wroro no pasgeny 24
Paszien 3. OCHOBEBI CITEITMAJIBHON TEOPUM OTHOCUTEJILHOCTU
OcHOBBI r@pposas
CreLyaNbHO bubmoreka IIOK JI;[anc))gaT opus
3.1 reopm 4 1 https://m.edsoo.ru/7
OTHOCHTEJIbHOCTH H1c97c
Wroro no pasgeny 4
Pasgen 4. KBAHTOBAS ®M3UKA
DneMeHThI bubmuoreka IIOK  Iudposas
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7 = /1a6opaTopus
OITHKU f41c97c Ob6opyoBan
Bubmoreka [JOK 1€
4.2 CrtpoeHue aToMa 4 https://m.edsoo.ru/7 ,Z[gMOHCTpaLI
f41c97¢ nu
obopyznoBaH
ue
bubmoteka LIOK pabot
4.3 ATOMHOE AP0 5 https://m.edsoo.ru/7 yUeHUUeCKH
f41c97c X
OIIBITOB
Uroro no pasgeny 15
Pasgen 5. JIEMEHTEI ACTPOHOMMUHN U ACTPOPU3UKA
DneMeHTbI " Bubmuoreka LIOK | [udpoas
5.1 aCTPOHOMUU U 7 1 https://m.edsoo.ru/7 = /1abopaTopus
acTpO(U3HKU f41c97c
Wtoro no paspeny 7

Paspen 6. OBOBIIAIOIIEE IIOBTOPEHUE

O6obmaroree
MOBTOPEHHE

6.1

bubmoreka IIOK
https://m.edsoo.ru/7
f41c97c
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Wroro no pasgeny 4
Pe3epBHOe Bpems 3
OBIIEE

KOJIMYECTBO 68
YACOB IIO

[MTPOI'PAMME













