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MMosicHuTebHAST 3amMHCKA
Pabowas mporpamma 1o acTpoHOMHUH pa3paboTaHa B COOTBETCTBUU C TpeboBanusmMu DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTeNbHOTO CTAaHJApTa CpeOHEro oOmero oOpa3oBaHHA, C YYETOM MPUMEPHOM
OCHOBHOHM 00pa30BaTeIbHON MPOrpaMMbl CPeJHEro OOIIero oOpa3oBaHMs, B COOTBETCTBUHU C JICHCTBYIOIIUM
3aKOHOJIATEIILCTBOM B 00J1aCTH 00pa30BaHusl.

[Tpu peanuzanmu JaHHOW IPOTPaMMBI OyZeT 3a7eiicTBOBaHO 00opynoBaHue neHTpa «Toduka pocray.

Obuwgue yenu yuedoHozo npeomema.

® (opmupoBanue y 00ydJarommxcss YBEpSHHOCTH B IICHHOCTH 00Opa30BaHUs, 3HAYMMOCTH (PU3HUSCKUX
3HAHUH U KaXI0TO YeIOBEKa HE3aBUCUMO OT €T0 NMPO(HEeCCHOHAIBHON AeITEeTbHOCTH;

® OBJAJICHHE OCHOBOMNOJAralIUMU (U3NYECKUMH 3aKOHOMEPHOCTSMH, 3aKOHAMU M TEOPHUSIMH;
paciupeHre 00b€Ma NCHOIb3YEMbIX (PU3NUECKUX MOHATHI, TEPMUHOJIOTMH U CUMBOJIUKH;

® rpuoOpeTeHHe 3HaHUM O (QyHAaMEHTalIbHBIX (U3MUECKUX 3aKOHAaX, JIeKalluX B OCHOBE
COBPEMEHHOM (hr3Hueckoil KapTUHBI MHUpa, O HauboJee BaXXHBIX OTKPBITUSX B 00JacTh (U3MKH,
OKa3aBILIUX OMpEJIENSIOIIee BIUIHUE Ha Pa3BUTHE TEXHUKHU M TEXHOJOTUH; TOHUMaHue (U3NIECKO
CYIITHOCTH SIBIICHUM, HA0JIF01aeMbIX BO BceneHnHoi;

® OBJIQJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TIIO3HAHUS TPHPOMIBI, HCIOJb3yeMbIMU B (DU3UKE
(HabmroieHue, OMHMCAHWE, W3MEpPEHWE, BBIABWKEHHWE THUIOTE3, TPOBEIECHHUE OSKCIEPHUMEHTA);
OBJIaJICHUE YMEHUSIMU 00paldaThIBaTh JaHHBIE IKCIIEPUMEHTA, OOBACHATH MOJIyUYE€HHbIE PE3YyJIbTATHI,
YCTaHaBIMBATh 3aBUCUMOCTH MEXIy (PU3NUECKUMH BEIMUYMHAMU B HAOJII0AaeMOM SIBJIIEHUH, JeNIaTh
BBIBOJIbI;

® 0TpaboTKa yMEHHUs peuiaTh PU3nUecKue 3a/1auu Pa3HbIX YPOBHEH CI0KHOCTH;

® puoOpeTeHue: OmbIiTa Ppa3HOOOPA3HOU NEATEIBHOCTH, OIBITAa MMO3HAHUS M CAMOIO3HAHUS; YMEHUI
CTaBUTh 3aJ]a4H, peuiaTh NpoOIeMbl, IPUHUMATh PEIlIeHHUs, UICKaTh, aHATU3UPOBATh U 00padaTHIBATh
nH(OPMALIHIO; KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHLMN), HMEIOLMX YHHUBEPCaIbHOE
3HaYeHUE: KOMMYHHUKAIIMHM, COTPYAHHUYECTBA, U3MepeHHil, 3¢ddexTuBHOrO U 0OE30MacCHOTO
WCII0JIb30BAHUS PA3IMYHBIX TEXHUYECKUX YCTPOUCTB;

® OCBOCGHHE CHOCOOOB HCHOJIB30BAaHUS (PU3MUECKUX 3HAHUM U1 PEUICHHsS MPaKTHYeCKUX 3ajad,
OOBsICHEHUS SIBIICHUN OKpYXKarollel AeWCTBUTENLHOCTH, oOecreueHusi 0e30MacHOCTH >KU3HU U
OXpaHbI IPUPO/IBI;

® Dpa3BUTHE II03HABATEIIbHBIX WHTEPECOB, HHTEIUICKTYAJIbHBIX M TBOPYECKMX CIIOCOOHOCTEH B
nporecce NMPUOOpETeHUs 3HAHMHA C HCMOJIb30BaHHEM DA3JIMYHBIX HCTOYHMKOB HH(OpPManuu M
COBPEMEHHBIX HH(GOPMALIMOHHBIX TEXHOJIOTUH; yMeHHH ¢opMynupoBaTk U 0OOCHOBBIBATH
COOCTBEHHYIO MO3UIMIO MO0 OTHOIIEHUIO K (HU3MUecCKOd MH(popMaluu, MosydyaeMOd M3 pa3HbIX
HCTOYHUKOB;

® BOCIUTAaHUE YBa)KUTEIBHOTO OTHOLIEHUS K YYEHBIM M HMX OTKPBITUSM, YyBCTBAa TOPAOCTH 3a
POCCUICKYIO (PU3NYECKYIO HAYKY.






IInanupyemMble pe3yJibTaThI

JlesarenbHOCTh 00pa30BaTEIbHONW OpraHu3aly O0IIero oO0pazoBaHMs MpU OOy4eHUH (PHU3HKE B CpeaHen
IIKOJIE JIOJDKHA OBITh HAmpaBlieHa Ha JOCTIKCHHE OOYYarOIUMHCS —CJICAYIOMUX JIHMYHOCTHBIX
Pe3yJIbTaTOB:

YMEHUE YIIPaBJIATh CBOCH II03HABATEIILHOM IEATEIBHOCTHIO;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA TIPOTSHKECHUN BCEH
KU3HU; CO3HATEJIbHOE OTHOIIEHHWE K HENpPEpPbIBHOMY OOpa30BaHMIO KaK YCIOBHUIO YCHEIIHOW
npoheccHoHaTBFHON M 00IIECTBEHHON JeATENFHOCTH;

YMEHHE COTPYAHMYaTh CO B3pOCIBIM, CBEPCTHMKaMH, JETbMU MIIAQJIIEr0 BO3pacTta B
00pa3oBaTesIbHOM, y4eOHO-HCCIIEN0BATENbCKOM, IPOEKTHON U APYTUX BUAAX JEATCIBHOCTH;

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;
OCO3HAHHE 3HAYMMOCTH HayKH, BJIAQJCHUS JOCTOBEPHOM MH(OpMalMel 0 IepeoBbIX JOCTHKEHUSIX
U OTKPBITUSIX MHPOBOM M OTEUECTBEHHOM HAyKH; 3aMHTEPECOBAHHOCTh B HAy4YHBIX 3HAHMSIX 00
yCTpoOiiCcTBE MHpa U 00111eCTBA; TOTOBHOCTh K HAYYHO-TEXHHUUECKOMY TBOPUECTBY;

YyBCTBO FOPJOCTH 32 POCCUNCKYIO (PU3MUECKYIO HAYKY, TYMaHU3M;
MOJIOKUTEILHOE OTHOILIEHUE K TPYAY, LEeJIeyCTPEMIEHHOCTD;

9KOJIOTHYEecKas KylIbTypa, Oepe’kHOe OTHOIIIEHHE K POIHOM 3eMiie, MpUpOoAHbIM OorarcTBam Poccuu
U MHpa, TOHHMaHUE OTBETCTBEHHOCTH 3a COCTOSIHME TMPUPOIHBIX PECypcoB U Ppa3zyMHOE
MIPUPO/IOTOJIE30BAHUE.

MeTanpeagMeTHBIMHM Pe3yJIbTATAMHM OCBOEHUS BBIMMYCKHUKAMM CPEIHEN LIKOJIBI MPOTrpamMMbl MO (pU3uKe
SIBJISIFOTCSL:

- 0ceoenue pecynamueHbIX YHUGEPCAIbHBIX YUEOHBIX OCliCEUTL:

CaMOCTOSITENILHO OIPENENTh LI, CTABUTh U (OPMYIUPOBATH COOCTBEHHBIC 33a/1a41 B
00pa30BaTeNIbHOM 1eATENBHOCTH U KU3HEHHBIX CUTYaIUX;

OLICHMBATh PECYpChl, B TOM YMHCJIE BpeMs M Jpyrue HemaTepualbHbIE PECcypChl,
HE0OX0IUMBbIE [yl JOCTHKEHUS MOCTaBICHHON paHee 1elu;

COIIOCTAaBJIATh MMCIONIHMECA BO3MOXXHOCTH U HGO6XO,Z[I/IMBI€ A1 AOCTHKCHUSA LEJIN PECYPCEHI,
OIIPCACIIATH HCCKOJIBKO HYTeﬁ JOCTHIXCHU A IMOCTaBJIICHHON JA(SAI15 8

3aaaBaTb IMapaMETpbl U KPUTEPUH, IIO KOTOPLBIM MOKHO OIIPEACIUTb, 4YTO ICJIb JOCTUTHYTA,
COIIOCTaBJIATHb HOJ'Iy‘-ICHHBIfI pEIYILTAT ACATCIBHOCTHU C IMOCTaBJICHHOM 3apaHeC LCIbIO,

OCO3HAaBaThb IOCJICACTBUA JOCTHKCHHUA IMOCTaBJICHHOM neian B JOCATCIBbHOCTH,
COOCTBEHHOM KU3HU H KU3HU (0)140)%;(¢:110)11150,€ J'IIOI[GfI;

~0C60€HUE NO3HABAME/IbHbBIX YHUGEPCAIbHbBIX yqe6ubtx oeiicmeuii:

KPUTHYCCKH OLICHUBATh U HHTCPIIPCTUPOBATH I/IH(1)OpMaLII/IIO C pa3HbIX HO3PII.IPII>1;
paciio3HaBaThb U (I)I/IKCI/IpOBaTL IIPOTHUBOPCYMA B I/IH(1)OpMaI_II/IOHHLIX HCTOYHHKAX,

UCII0JIb30BaTh PA3NUYHbIE MOJEIbHO-CXEMATHUYEeCKUE CPEJCTBA MJIsl MPEACTABICHUS BBISBICHHBIX
B UH(OPMALIMOHHBIX HCTOYHHUKAX MPOTUBOPEUHIA;

OCYILIECTBIATh Pa3BEPHYTHI MH(POPMAIIMOHHBIN MOUCK U CTaBUTh Ha €r0 OCHOBE HOBBIC
(yueOHBbIe U MO3HABATENIBHEIC) 3a/1a4H;



MCKaTh U HAX0UTh 0000IIEHHBIE CTIOCOOBI peIIeHHs 3a71aY;

IIPUBOJIUTh KPUTUUYECKUE apIyMEHThl KaK B OTHOLIEHHUH COOCTBEHHOI'O CY)KJIEHUS, TaK U B
OTHOIIIEHUH JICUCTBUU U CY>KJIEHUN IPYTrOro 4ejIOBEKa;

aHANM3UPOBATh M TPE0OPa30BBIBATH MPOOIEMHO-IPOTHBOPEUUBBIC CHTYALHH;

BBIXOIHWTDH 34 PAMKHU y‘-ICGHOFO npeaMeTa U OCYIICCTBIIATH HeﬂeHaHpaBHeHHLIf/i IIOHUCK BO3MOXHOCTH
IIMPOKOTO TIEPEHOCa CPEJICTB M CIOCOOOB IEHCTBHS;

BBICTPAaWBaTh WHJAMBUIYalIbHYI0O OOpa30BaTENIbHYI0 TPAECKTOPHUIO, YUUTHIBash OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS;

3aHMMATh pa3Hble MO3MUMUH B II03HABATEIBHON MAEATEIbHOCTU (OBITh YYEHUKOM M YUHUTEJIEM;
dopmynmupoBath  00pa30BaTENbHBIA  3allPpOC W BBHINOJHATH  KOHCYJABTATUBHBIC  (DYHKIHMH
CaMOCTOSITEJIbHO; CTaBUTh IpoOJieMy U paboTaTh HaJx €€ pelleHUEM; YIPaBIATh COBMECTHOM
MI03HABATEIbHON JAEATEIbHOCTHIO U OTUUHATHCS);

~0C60CHUE KOMMYHUKAMUBHbLLX YHUBEPCAIbHBIX ylleﬁﬂblx oelicmeuii:

OCYILIECTBIIATh JIEJIOBYI0 KOMMYHMKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK BHYTpHU
00pa30BaTeNIbHOM OpraHu3alny, TaK 1 3a €€ IpeeiaMu);

MPU OCYIIECTBICHUU TPYNIOBON pabOThl OBITh KaK PYKOBOJUTENIEM, TaK M WICHOM MPOEKTHOU
KOMaH/Ibl B Pa3HbIX pOJISIX (FE€HEpaTOpOM HUJIEH, KPUTUKOM, UCIOIHUTEIEM, MPE3CHTYIOUIUM U T.
1.);

pa3BEépHYTO, JIOTHYHO M TOYHO H3JIaraTb CBOIO TOUKY 3PEHMSI C MCIIOJIb30BAHMEM aJIeKBAaTHBIX
(YCTHI)IX u HI/ICBMeHHLIX) A3BIKOBBIX CPEACTB,

pacrio3HaBaThb KOH(l)J'II/IKTOl"eHHI)Ie CUTyalluu W MpEaAOTBpaIlaThb KOH(l)J'II/IKTBI J0 UX aKTUBHOM
¢a3bl;

COTIJIaCOBBIBATh MO3UIIMM  4WIEHOB  KOMaHAbl B 1mpouecce  paboTbl  Haag  oOmuM
MIPOTYKTOM/pEIICHUEM;

MIPEICTaBIATh MYOJUYHO Pe3yIbTaThl MHAUBHUAYAIbHON U IPYNIOBOM AESITEILHOCTH KaK Mepes
3HAKOMOM, TaK U Mepe]l HE3HAKOMOU ay/IuTOPUEH;

nmoaoupaTh MapTHEPOB ISl JIETOBOM KOMMYHHUKAIIUU, HCXOIS M3 COOOpaKCHUA
pe3yIbTaTUBHOCTH B3aUMOJICUCTBUS, @ HE JIMYHBIX CUMITATHI;

BOCIIPMHUMATh KPUTHYCCKUEC 3aMCUYaHUs KaK pECypC COOCTBEHHOTO Ppa3BUTUAA,

TOYHO M €MKO (OpMYyIUpPOBATH KaK KPUTUYECKUE, TaK U OJOOpPUTENbHBIC 3aMeuaHusi B aJpec
JIpyrux Jrofied B paMKax JeJIoBOM W 00pa3oBaTelbHON KOMMYHUKAlMW, H30eras MpU 3TOM
JIUYHOCTHBIX OLEHOYHBIX CY)KJICHUH.

IIpenmMeTHBIMH pe3yIbTATAMM OCBOCHHS BBIIYCKHUKAMU CpPEIHEW LIKOJIBI IMpOTrpamMMmbl 1Mo (U3MKE Ha
0a30BOM YPOBHE SIBIISIOTCS:

c(OpMUPOBAHHOCTH MPEACTABICHUI O 3aKOHOMEPHOW CBSI3U M MMO3HABAEMOCTH SIBIICHUI MPUPOIBDI,
00 00BEKTUBHOCTH HAy4YHOTO 3HaHUS, O POJIU M MecTe (U3UKH B COBPEMEHHOW HAYYHOU KapTHHE
MHUpa; MOHUMaHue Poiau (Gu3nKu B GOPMHUPOBAHUM KpPyro3opa M (QPyHKIHMOHAIBHON IPaMOTHOCTU
YeNoBeKa Ui PEIICHUs TPAKTUYECKUX 3a7ay;

BIIQJICHUE OCHOBOIIOJIATAIONINMH (U3MUYECKUMU TOHSATUSMH, 3aKOHOMEPHOCTSMH, 3aKOHAMH U
TEOPUSIMU;, YBEPEHHOE MOJIb30BaHHE (PU3NIECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
c(OpMUPOBAHHOCTH MPEACTABICHUA 0 (HPU3MUECKON CYITHOCTH SBICHUM MPUPOJIBI (MEXaHUUYECKUX,
TEIUJIOBBIX, JJEKTPOMArHUTHBIX U KBAHTOBBIX), BHJAX MaTepuH (BEIIECTBO U TOJE), IBUKCHHH
Kak croco0e CyIIecTBOBaHMSI MaTEpHUU; YCBOCHHUE



OCHOBHBIX HJEH MEXaHWKH, aTOMHO-MOJICKYJSIPHOTO YYEHHS O CTPOCHHMH BEIIECTBA, HJIEMEHTOB
AIIEKTPOJMHAMUKN U KBAHTOBOHM (PM3HMKH; OBJAJICHHE MOHATUHHBIM allapaToM U CUMBOJIUYECKUM
S3BIKOM (PU3HKH;

BJIaJICHHE OCHOBHBIMH METOJAaMHU HAay4YHOTO IMO3HAHWS, UCIOJB3yeMBbIMU B (PU3MKE: HAOIIOJCHHUE,
OTHMCaHKE, U3MEPEHNUE, SKCIIEPUMEHT; BIIaJICHUE YMEHUSMHU 00pabaThIBaTh pe3ynbTaThl H3MEPEHHUI,
oOHapyXHUBaTh 3aBUCHMOCTb MEXAy (U3HMUECKUMHU BEIWYMHAMH, OOBACHATH IOJyYCHHBIC
pe3ynbTaThl U 1€J1aTh BBIBOBL;

BJIQJICHHE YMEHUSMHU BBIJBUTaTh THUIOTE3bl HA OCHOBE 3HAHHS OCHOBOIIOJIATAIONMIUX (PU3UIECKUX
3aKOHOMEPHOCTEH W 3aKOHOB, MPOBEPSATh HX OSKCIEPUMEHTAIBLHBIMU CpPEACTBAMH, (OPMYITHPYS
1L[eJ1b UCCIIEJJIOBAHMUSI; BIa/IEHUE YMEHUSIMHU OIUCHIBATh U OOBSCHATH CAMOCTOSITENIbHO IPOBEAEHHbIE
OKCTIEPUMEHTHI, AHAIM3UPOBATh PE3YNIbTAaThl TOJYYEHHOW W3 DKCIIEPHUMEHTOB HH(MOPMAIINH,
ONPEACIATH JOCTOBEPHOCTD IIOJIy4EHHOTO PE3YJIbTATA;

YMEHHE PelIaTh MPOCThIE U CIIOKHBIE (PU3UIECKUE 3aa4H;

chOpMUPOBAHHOCTh YMEHHSI TPUMEHSTH TIOJYYCHHBIC 3HAHUS [UISI OOBSICHEHUS YCIOBUU
MpoTeKaHuss (U3UYECKUX SBJICHUN B TNPUPOJE W JUIsl TNPUHATHAS TPAKTUYECKUX pEUIeHUN B
MMOBCETHEBHOMN JKU3HU;

MOHUMaHHe (PU3NYECKUX OCHOB U MPUHLMIIOB AeHCTBUA (pabOThl) MAIllMH U MEXaHU3MOB, CPE/ICTB
MEPE/IBUKEHUSI U CBSI3M, OBITOBBIX MPUOOPOB, TPOMBIIUIEHHBIX TEXHOJIOTMUYECKHUX MPOIECCOB,
BIUSHUSA HX HA OKPYXKAIOIIYI0 Cpeay; OCO3HAHHE BO3MOXKHBIX TMPUYMH TEXHOTEHHBIX U
AKOJIOTMYECKUX KaTacTpod;

c(OpPMUPOBAHHOCTh COOCTBEHHOM TMO3WIMM MO OTHOIIEHHIO K (U3NYEeCcKOH HHOpMaINH,
ITOJTy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

IIpenmeTHble pe3yabTaThl OCBOCHMS BBIMIYCKHUKAMU CpEAHEW INKOJbI MPOrpaMMbl MO (U3UKE Ha
yrayOn€HHOM YpPOBHE JOJDKHBI BKJIIOYATh TpeOOBaHMS K pe3ysibTaTaM OCBOEHHs 0a30BOro Kypca u
JOTIOTHUTEIBHO OTPAXKATh:

c(hOpMHUPOBAHHOCTh CHUCTEMBI 3HAHMH 00 OOHMX (U3HMYECKHUX 3aKOHOMEPHOCTSX, 3aKOHaX |
TEOPUSAX U MPEACTABJICHUIA O JIeHCTBUM BO BceneHHoM (pu3nyeckux 3aKOHOB, OTKPBITHIX B 3€MHBIX
YCIIOBUSX;

OTpabOTaHHOCTh YMEHHs UCCIIEJIOBAaTh M aHAJIM3UPOBATh Pa3sHOOOpa3Hble (pU3MUECKUE SIBICHUS U
CBOMCTBa 00BEKTOB, OOBACHATh TeOPU3NUECKHUE SBICHUS U MPUHIUIBI pabOThl U XapaKTEPUCTUKU
pruOOPOB U YCTPOICTB;

BIIQJICHHE METOJIaMU  CaMOCTOSITENIbHOTO  IJIAHUPOBAaHUS W NPOBEACHHUS  (PU3MYECKHUX
AKCIEPUMEHTOB, OMMCAHUSA W aHAIMW3a MOJYYEHHON W3MEpHUTENbHOW HMH(OpMaluu, ONpeleeHus
JOCTOBEPHOCTH MOJTYYEHHOTO PE3yibTara;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ IMPOTHO3UPOBATh, aHAJIM3UPOBATH U OLICHHUBATD IMOCJICACTBUSA OBITOBOM
n l'[pOPI3BOI[CTBCHHOﬁ JCATCIIbHOCTH YCJIO0BCKA, CBSI3aHHOM C (bHSH‘ICCKI/IMI/I mnmpoueccamu, € MO3UILIMH
9KOJIOTHYECKOM 0€30I1aCHOCTH.



Coaepxanne yueOHOro npeamera «puzunka»

Ne | Ha3zBanue Konnu | Conepsxkanue yueGHOro pasjaena Kontpoas
n/n | pasgena ectB0 | OCHOBHBIE H3y4YaeMble BONIPOCHI (mpakTHYecKue u
4acos JlabopaTopHbIe
padoThI,
TBOpPYeCKHUe H
NPOEeKTHbIE
pPadoThl, IKCKYPCHH
U 1p.)
10 knacc (69 yacoB, 2 yaca B HeIeJI10)
1 Benenue. 1
dusuka u
€CTECTBEHHO-
Hay4HBIN METO]T
MO3HAHUS
MIPUPOIBI
11 | ®usukau 1 ®uzrka — (pyHnaMeHTanbHast HaAyKa O
€CTECTBEHHO- npupoje. Hayanslii MeTo] TO3HAaHUS MUpa.
Hay4HBI METOJT B3aumocss3p Mexay UKot U 1pyrumMu
MO3HAHUS €CTECTBEHHBIMU HayKaMH. MeToIbl
MIPUPO/IBI Hay4yHOTO HCCIIeA0BaHUS (PU3NUECKUX
aBiaeHU. OU3NYECKUE BETMYUHBI.
[TorpemnocT u3mepeHuit GuU3NYECKUX
BEJIMYUH. MO1eTMpOBaHNE SIBICHUN U
IIPOLIECCOB NMPUPO/IbI. 3aKOHOMEPHOCTh U
CIy4alHOCTh. PU3NYECKHUE 3aKOHBI 1
rpaHuLbl UX NpUMEeHUMOCTH. Dusnyeckue
TEOPHUH U MPUHLUII COOTBETCTBUSA. Posb 1
MecTo GU3UKU B POPMUPOBAHUHT
COBPEMEHHOM HAy4YHOU KapTUHBI MUPA, B
MPAKTUYECKOU I TEIILHOCTH JTIOJICH.
®du3nka u KyJIbTypa.
2. Mexanuka 26
2.1 | Kumemaruka 7 Mexanndeckoe aBmkeHne. CHCTEMBI KonrponbHas
otcuéra. CKaJsipHble U BEKTOPHBIC pabota Ne 1
¢duznyeckue BeTUUUHBL. MarepuaibHas «I10 TeMe
touka. [locTynarenbHoe IBMKEHHE. «Kunematuka Touku

TpaekTopusi, myTh, IEpeMEIICHHUE,
KOOp/IMHATa, MOMEHT BPEMEHH, IPOMEKYTOK
BPEMEHU. 3aKOH OTHOCUTEIILHOCTH
JBWKEHUs. PABHOMEpHOE MPSMOJIMHEHHOE
nBmkeHue. CKOpOCTh pAaBHOMEPHOTO
NPSIMOJIMHEITHOTO JIBUKCHHUS. Y paBHCHUE
paBHOMEpHOTO JBIKeHUS. [ paduku
paBHOMepHOTO NBWKEHUs. CrodiceHue
cKopocmell.

HepaBHomepHoe nemwxenue. CpeHsis
CKOpPOCTh. MTHOBEHHAsI CKOPOCTb.
Yckopenue. PaBHOYCKOPEHHOE IBHXKEHUE.
YpaBHEHHUE paBHOYCKOPSHHOTO JBKEHHSI.
I'paduku paBHOYCKOPEHHOTO

neuxkeHus. C00600Ho0e nadernue me.
Yexopenue c60600n020 naoenus.
JIBM>KEHHUE TI0 OKPYXHOCTH C TIOCTOSIHHOM TI0

U TBCPAOI'O TCIa»

JlaGopaTopHast
pabota Ne 1
«M3yuenue
JIBUKEHUS TeJa,
OpOILIEHHOTO
TOPHU30HTAJIbHA

JlaGopartopHas
pabota Ne 2
«H3yuenune
JIBIDKCHHUS TeJia 110
OKPYXHOCTI




MOJIYJTIO CKOpPOCThIO. LleHTpocTpeMuTenpHoe
yckopeHue. [lapamempol 08uicerus
HebecHblX men. AbcontomHo meépooe meino.
Ilocmynamenvroe u épawjamensroe
ogudicenue abCcoomHo meeépoo2o meid.
Venosas ckopocms, uvacmoma u nepuoo
oopaweHus.

2.2 | 3aKkoHBI SIBnenue unepuu. Macca u cuna.
JTAHAMUKHA HuepuumanbHble CHCTEMBI OTCUETA.
Hprorona B3aumoneiictBue Ten. CroxxeHue Cuil.

[IepBblii, BTOPOM U TPETHUM 3aKOHBI
Hprorona.

Hpunyun omnocumenvrnocmu I anunes.
T'eoyenmpuueckas u cenuoyenmpuieckas
cucmembl OMcuéma.

2.3 | Cuuel B 3aKOH BCEMUPHOT'O TATOTEHUSI. KonTtponbsHas

MEXaHHUKe I'paBuTanmoHHas MOCTOSIHHAS. pabota Ne 2 o Teme
Cuna tsoxectu. Cuna masxcecmu Ha Opy2ux «/lnnamuka. 3aKOHBI
nranemax. Ilepsas kocmuyeckasn ckopocms. | MexaHuku HproToHa.
Jeuorcenue nebecHvlx men u CHYmHUKOS. Cuitbl B MEXaHUKE»
Bec u HEBECOMOCTb. JlabGopaTopHast
Cunel ynipyroctu. 3akoH ['yka. pabota Ne3
Cuutbl TpeHusL. «3mepenne

KECTKOCTH
MIPYXUHBD)
JlabGopaTopHast
paborta Ne 4
«3mepenne
kod¢punmenra
TpEHUS
CKOJIbKCHUSD)

2.4 | 3aKoHBI Nmnynbsce Tena. UMnynbe cuiibl. 3akoH JlabGopaTopHast
COXpaHEHUS B coxpaHeHus umnyinca. PeaktuBHoe pabora Ne 5
MEXaHUKe JIBHKEHUE. «3ydeHune 3aKkoHa

PaboTa cuier. MonHoOCTS. COXpaHEHUs
Kunernueckas sneprus. MEXaHUYECKOM
PaGora cunbl Tsokectu. [loTennuanbHas SHEPrUu.»
SHEPrUs Tella B TPABUTALlMOHHOM I10JI€.

PaGora cunbl ynpyroctu. [loteHuunanbHas

SHEprus ynpyro 1epopMUPOBAHHOTO TENA.

3aKOH COXpaHEHUsI MEXaHUYECKOU 3HEPruu.

2.5 | Craruka PaBHOBecue maTeprallbHOM TOUKH U JlabopatopHas
TBEpOTO Tena. Buasl paBHOBecus. YcnoBusa | pabotaNe 6
pPaBHOBECHSL. «13yuenue
MoMeHT cubl. paBHOBeECHS TeNa

0o AeiCTBHEM
HECKOJIBKMX CHID»
2.6 | OcHoBBI Hasnenue. 3akoH [lackans. PaBHoBecue
TUIPOMEXAaHUKU JKUJKOCTHU U Ta3a. 3aKOH Apxumesa.
[LnaBanue ten.
Heuoicenue scuoxocmu. 3axon bepuynnu.
Ypasnenue bepnynnu.
IlonBenenue KonTtposbHas

HUTOTOB U3YYCHUA
TEMbI

pabota Ne 3 o Teme
«3aKOHbI




«Mexanukay

COXpAaHEHUS B

mexaHuke. CtaTuka

MounekynsapHas
¢u3uka u
TEPMOAVHAMHUKA
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3.1

OCHOBBI

MOJIEKYJISIPHO-
KHHETHYECKOM
teopun (MKT)

Monexynsapuo-kunernueckas Teopus (MKT)
CTPOEHUS BEILIECTBA U €€
SKCIIEPUMEHTAJIbHBIC I0KA3aTeJIbCTRA.
bpoyHOBCKOE nBUKEHHE.

TemrmiepaTypa u TEMJIOBOE paBHOBECHE.
[lIxane! Lenpcus n KenbBuHa. AGCOIOTHAS
TeMIepaTypa Kak Mmepa cpeaHen
KMHETHYECKOM SHEPIMH TEILIOBOTO
JIBU>KEHUSI YaCTHUIl BEIIECTBA.

Cuibl B3aMMOJICHCTBUSI MOJIEKYJT B PA3HBIX
arperaTHbIX COCTOSIHUSIX BEIIECTBA.
Mogens «uneanbHBIN Ta3y.

JlaBnenue raza. CBsi3b MEXly JaBJICHUEM U
CpeaHEeN KUHETHYECKOW dHEeprueu
MOCTYIMATEILHOTO TETIOBOTO JBUKEHUS
MOJIEKYII UJICATHHOTO Ta3a.

OcCHOBHOE ypaBHEHHE MOJICKYIISIPHO-
KHHETUYECKOHN TEOPHUH UCATHHOTO Ta3a.

3.2

YpaBHeHne
COCTOSIHUS Ta3a

VYpaBHEHHE COCTOSIHUS HUACATHHOTO Ta3a.
VYpaBuenue Meneneera-KnaneiipoHa.
N3onporieccel. ['a30BbIe 3aKOHBI.

JlabGopaTopHast
paboTtaNe7

«IKcTepruMeHTaIbHa

s MpOBEPKa 3aKOHA
I'eii-JIroccakay

3.3

Bsaumarie
TIpeBpaICHUS
JKUIKOCTH U rasa

B3aumubie npeBpalieHus KUAKOCTH U rasa.
Hacslimiennblie 1 HeHACHIIIIEHHbBIE

napsl. /{agnenue HacvlueHHo20 napa.
Kunenue. Brasxcnocms 6o30yxa.

3.4

Kunkoctu u
TBEPJIbIC TEIa

Moienb CTPOCHUS KHUIKOCTH.
[ToBepXHOCTHOE HATSKEHHE.

Cmauusanue u Hecmayuganue.

Kanunnsapeor.

Kpucrammuueckue u amophHbie

tena. Mooenv cmpoeruss meépovlx

men. MeXaHHUYECKHE CBOMCTBA TBEPIBIX TEIL
XKunkue KpucTaubL.

3.5

OCHOBEI
TEPMOIMHAMHUKHI

Buyrpennss sneprus. TepmoanHamudeckas
CUCTEMA U €€ PaBHOBECHOE COCTOSIHUE.
Pabora u Teronepenaya Kak criocoObl
WU3MEHEHHUs BHYTPEHHEN dHEPIUU.
KonunuecTBo TennoTsl.

TennoémkocTs. @azosvie nepexooul.
VYpaBHeHnue TenoBoro 6ananca. [Tepsbrii
3aKOH TEPMOJUHAMUKHU.

AnmabaTHBIi mporiecc.

HeoOpaTtumocTh TEmIoBbIX

IPOLIECCOB. Bmopoti 3akon mepmoOuHamuKku
U e2o0 cmamucmuyeckoe moJKoaHue.
[IpeoOpazoBaHus JHEPTUU B TEIUIOBBIX
mamnHax. [uxn Kaprno. KITJ] TernoBeix Ma-
IIMH.

KonrponbHas

pabota Ne 4 o Teme

«MounexynspHast
duzuka u
TEPMOIMHAMHUKa»




4. OcHOBBI 16
JIEKTPO -
HaMUKH
4.1 | Dnekrpocratuka | 6 DNEeKTpUYECKU 3apsil. 3aKOH COXPaHEHUs KonrponbHas
AIIEKTPUUECKOT O 3apsiia. DIEKTPUUECKOE pabota Ne5 mo Teme
B3aumoeiicreue. 3akoH Kynona. «DIIEKTPOCTATUKA
bruskooeticmeue u danvrnodelicmsue.
Hanpsik€HHOCTD M TOTEHITHAT
AIIEKTPOCTATUYECKOTO TOJISA, CBSA3D MEXKITY
HUMH.
JlvHMYM HAPSHKEHHOCTH U
SKBHITOTCHITUATBHBIC TIOBEPXHOCTH.
[TpuHIUT CyTIepIIO3UITUHN SIEKTPHUSCKUAX
nosiei. PasHocts notennuanos. /1pogoonuxu
U OUDNIEKMPUKU 8 DJIeKMPUYECKOM noJie.
DnekTpruyeckas EMKOCTb.
Konpnencarop. Ouepaus snexmpuueckozo
nOoJA.
4.2 | 3aKkoHbI 7 [locTosnublil snexTpuueckuit Tok. Cuna | KonrposibHas
MOCTOSTHHOTO toka. Conporusinenue. [TociienoBarensHoe u | padora Ne 6 1o Teme
TOKa napajiesibHOe COCAMHEHUS MPOBOJHUKOB. «3aKOHBI
PaboTa n momHuoCTh TOKa. 3aKkoH JlKOyIsi- MOCTOSTHHOTO TOKay
Jlenma. JlabGopaTopHast
Onexrpoasrkymas cuina (3C). paborta Ne 8
3akon OMa 115l TOJTHOM AJIEKTPUUYECKOM «ITocnenosarenbHOE
LEIH. U napasuieabHoe
COEIMHEHUS
MIPOBOIHUKOBY
JlabGopaTopHast
paborta Ne 9
«M3mepenne DJ1C u
BHYTPEHHETO
COTIPOTHUBIICHUS
HCTOYHHUKA TOKA.)»
4.3 | Dnekrpuueckuit | 5 DJIIEKTPOHHAs IPOBOUMOCTh METAIIIIOB. KoHnTponbHas
TOK B pa3IMYHBIX 3aBUCHUMOCTh COMPOTHUBIICHUS IPOBOTHUKA pabota Ne 7
cpenax OT TEMIIEPATYPBIL. «INEKTPUYECKUIA
Csepxnposooumocmo. TOK B Pa3JIUYHBIX
DNEKTPUUECKUN TOK B TIOTYIMPOBOTHUKAX. cpemax»
CoOcTBeHHas M IPUMECHAs IPOBOTUMOCTH.
p-n-niepexo. [1onynpoeoonuxoswiii 0uoo,
mpanzucmop. Ilonynpogoonuxosvie
npubopbl.
DNeKTpUUECKUi TOK B
NEKTPOJIUTAX. DAEKMPOTU3.
DNEeKTpUUECKUN TOK B BAKyyMe U razax.
Inazma.
IloBTOpEHNE 3
11 kaacc (67 yacoB, 2 yaca B He/IeJII0)
1. OcHoBBI 9
ANIEKTPOINHA-
MUKH
(polomKeHue)
1.1 | MaruutHoe none | 6 MaruutHoe none. Maayknus JlaGoparopHas
MarHUTHOTO MOJIsL. BekTop MarHUTHOM pabortaNe 1
WHYKIIHH. «Habmronenne




JlelicTBME MAarHUTHOTO TOJISI HA ITPOBOJAHUK C
TOKOM U JIBUXKYIIYIOCS 3apsKCHHYIO
YacTUILy.

Cuinia Amnepa. Cuna Jlopeniia.

[IpaBuno seBoit pyKu.

MaruuTHbIC CBOMCTBA

BelecTBa. Mazsnumuas 3anucsy uHpopmayuu.
Dnekmpouszmepumenvhvie NpuOOpbL.

IENCTBUA
MAarHWUTHOTO ITOJISA Ha
TOK»

1.2 | DnexrtpomaruutH | 4 SIBneHne ANMEKTPOMArHUTHON MHAYKIIHH. JlabopatopHas
ast MUHAYKIUS Maruutssbiii notok. [paBuno Jlenna. 3akon | pabora Ne 2
3JIEKTPOMArHUTHOM UHIYKIIUH. «3yuenune
DNIeKTPOMAarHuTHOE TOJIE. IEUCTBUS SIBJICHUS
Buxpesoe anexmpuueckoe AIIEKTPOMArHUTHOM
nozne. IlpakTaeckoe MpUMEHEHUE 3aKOHA WHIYKITAH.
3JIEKTPOMArHUTHOU
UHIYKUUH. Bosnuxnosenue 3/{C unoykyuu 6 | KoHTposbHast
OBUNCYUJUXCSL NPOBOOHUKAX. pabota Ne 1 o reme
SIBrieHME CAMOMHIYKIIMH. «MarautHoe MoJIe€.
WHyKTUBHOCTS. DJIEKTpOMAarHUTHast
DHeprusi MarHiTHOTO TIOJIS TOKA. DHepeus WHTYKITASD)
INEKMPOMASHUMHO20 NOJIAL.
2. MexaHuveckne 13
KoJIe0aHUs
2.1 | Mexanudeckue 3 Mexanudeckune KoieOaHusl. JlabGopaTopHast
KoJieOaHus CBoOonHbIe Kotebanus. Marematuyeckuii 1 | padora Ne3
NPYKUHHBIA MasTHUKU. [IpeBpaienus «Omnpexaenexue
SHEPrUU Npu KosieOaHusIX. AMIUIUTYIA, YCKOPEHHUS
MepuoI, 9acToTa, (haza KoeOaHUH. CcBOOOIHOTO
BoinyxxaeHHble KoneOaHus, pe30HAHC. NaJeHus pu
MTOMOITY MasiTHUKA.»
2.2 | DuexktpomarHuT- | 6 DJIeKTPOMAarHUTHBIE KOJICOaHusI.
HbIe KOJIeOaHus KonebaTenbHbIil KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE KOJIEOAHUSI.
Asmoxkonebanus. Bvinyocoennvie
NEeKMPOMASHUMHbIE KOJIeOAHUSL.
[lepeMeHHBIN TOK.
Konoencamop u kamywxa 6 yenu
nepemenHo2o moxa. Pezonanc 6 yenu
nepemMeHH020 MOKd.
Onemenmaphas meopus mpancghopmamopa.
IIpouzeoocmeo, nepedaua u nompebienue
9NEeKMPUYECKOL IHEPSU.
2.3 | MexaHuyeckue 3 Mexanunyeckue BonHbIL. [lonepeunsie u
BOJIHBI MPOJOTBHBIC BOHBI. DHEPIHs
BOJIHBL. Mumepepenyus u ougpparxyusi
60./1H. 3BYKOBBIE BOJIHBI.
2.4 | DneKkTpoMarHuTH | 5 DNEeKTPOMarHUTHOE TIOJIE. KontponbsHas
bI€ BOJIHBI DNEeKTPOMarHUTHBIE BOJTHBI. pabota Ne 2 o Teme
Buxpesoe anexrpuueckoe none. Ceoticmea «Konebanus u
9NEeKMPOMASHUMHBIX 60.IH. J{nana3zoHbl BOJIHBI»
ANEKTPOMATHUTHBIX U3MYYCHUN U UX
IPaKTUYECKOE NPUMEHEHHE.
Ipunyunel paouocesasu u menieauoeHusl.
3. OnTuka 13
3.1 | CeeroBble 11 I'eomerpuueckas onrtuka. [Ipsmonuneitnoe JlaGoparopnas




BOJIHBL. pacnpocTpaHeHue CBETa B OJJHOPOJHOM pabota Ne4
I'eomerpuueckas cpene. 3aKOHBI OTPAXKEHHUS U MPETIOMIICHUS «M13mepenne
Y BOJTHOBAS cseta. [lonHoe oTpaskenue. OnTuueckue ToKa3arens
OTITHKA pUOOPHL. MIPETOMJICHUS
BoJiiHOBBIE CBOIICTBA CBETA. CTEKIIa»
Ckopoctb cBeta. HTEepdhepeHius cBera. JlabopatopHas
Korepentnocts BoH. Jludpakius ceerta. paborta Ne 5
[onspuszanus ceeta. Jlucnepcus ceera. «Omnpenenenue
[IpakTHueckoe NpuMeHEHHE ONTUYECKOH CUJIBI U
AJIEKTPOMATHUTHBIX U3ITyICHHM. (hoKycHOTO
paccTosTHUA
cobuparornieit
JTUH3BDY
JlabGopaTopnast
pabota Ne 6
«Omnpenenenue
JUTUHBI CBETOBOM
BOJTHBI»
JlabGopaTopHast
pabota Ne 7
«Quyenka
UHGOpMAYUOHHOT
EMKOCIMU KOMNAKM-
oucka (CD»
3.2 | Usnyuenue n 2 Byl nznydenwnii. IcTouHMKY cBeTa. JlabopatopHas
CIIEKTPBI Cnekrtpbl. CHEeKTpaJIbHBIN aHATU3. pabota Ne 8»
TennoBoe uznyuenue. Pacnpeodenenue «Habmonenue
9Hepauu 8 Cnekmpe abconomHo YEPHO2O CIUIOIIHOTO U
mena. JIMHEN4aToro
[Ikana 371€KTpPOMarHUTHBIX BOJIH. CIIEKTPOBY
Hab6mronenue ciekTpos.
4 OcHOBBI 3
CIEUAILHON
TEOpUH
OTHOCHTEJTb-
HOCTH
3.1 | OcHoBBI 3 Ipuyuner nosignenus CTO.
crieMaIbHON [Moctynare CTO: uHBapUaHTHOCTH MOIYJIS
TEOpUH CKOPOCTH CBETa B BaKyyMe, IPUHIIHII
OTHOCHUTEJIHOCT OTHOCHUTEIILHOCTH DUHIITEIHA.
u (CTO) Ilpocmpancmeo u epems 6 cneyuanvbHou
meopuu OMHOCUMENbHOCMU. DHepeus U
UMAYILC C80OOOHOL YACTULDL.
CBsI3b MacChl ¥ SHEPTHH CBOOOAHON
YaCTUIIBI. DHEPTHs TOKOSL.
5. KBanToBas 17
¢bu3nka
5.1 | CgeroBsle 4 IIpeomem u 3a0ayu K6AHMOBOU PUIUKU.
KBaHTBI I'mnoresa M. [1nanka o KBaHTax.

®otoaddext. DoToH.
VpaBuenue A. DitHmTeiHa 11
dororddexra.

Onvimwt A.I. Cmonemosa.
3akonwl homosgpghexma.
KopmyckymnsipHo-BOTHOBOA




nyanusMm. Jugpakyus

a1eKmponos. JlaBiaeHue cBeTa.

Omnperite! I[1.H. Jlebenesa u C.1. BaBunosa.
CooTHolleHNE HeonpeaeaEHHOCTEN
I'eiizenOepra.

5.2

AToMHas pu3HnKa

Omnsite Pesepdopna. [Inanerapuast Mmoaenb
ctpoenus atoma. OObSICHEHUE JTUHEHYATOTO
CIIEKTpa BOJIOPOJIa HA OCHOBE KBAHTOBBIX
nocrynaros bopa.

Cnoumannoe u 8bIHYHCOeHHOE

usnyyenue ceema. Jlazepuoi.

5.3

duzuka
aTOMHOTO sifipa

CocraB 1 CTpOCHHE AaTOMHOTO Spa.
N3oTonsl. SnepHble CuibL.

ObmeHnnas mooenb 10epHo20o
83AUMOOEUCMBUA.

Jedekt Macchl U SHEPTHS CBS3H sApa.
PagnoaktuBHOCTE. BHJIbI paqnoakTUBHBIX
MPEBPALIEHUH ATOMHBIX

anep. Paouoakmusnoe uznyyenue, npaguia
CMeujeHusl.

3aKOH PaJiMOaKTHUBHOIO PACIa/ia.

Merto b1 HAOTIOIEHUS U PETUCTPALTHH
AJIEMEHTAPHBIX YaCTHII.

SnepHble peakiuu, peakiuu JeICHUS |
cuHTe3a. LlenHas peakuus qeneHus

sanep. Aoepras snepeemuxa. TepMosIepHBINA
CUHTE3.

[Ipumenenue siaepHoOn

sHepruu. buonoeuueckoe oelicmeaue
PAOUOAKMUBHBIX UTYYEHUI.

5.4

DJIeMEHTapHbIE
YaCTHUIIbI

:‘)HeMeHTapHBIe qaCTHUIIbI.
(DYH,Z[aMeHTaJ'IBHBIe B3aHMOHeﬁCTBHﬂ.
yCKOpI/ITeHI/I OJICMCHTAPHBIX YaCTHII.

KonrponbHas

pabota Ne 4 1o Teme

«KBanToBas
(1716371 @0

Crpoenue
Bcenennoit

6.1

ConHeynasa
cucreMa.

Buoumuvie osuoicenus nebecnvix mei. 3axkomwi
Kennepa.

ConHe4yHast cUCTEMA: IUTAHETHI U MaJIble
Tena, cuctema 3emisi-JlyHa.

lNamakTuka. CoBpeMEeHHBIC TIPEICTABIICHUS O
CTPOCHHH M 3BOJIIONINH BeeneHHoM.

6.2

CounHile
3BE3/bI

Crpoenue u 3Bosronus ConHIa U 3BE3 L.
Knaccudukanus 38€31. 3BE3/161 U ICTOYHUKHU
UX SHEPIuH.

6.3

Crpoenue
Bcenennon

Lpyaue eanaxmuku. [Ipocmpancmeenno-
8pemenHbvle Macumaobsl HabIoaemou
Bcenennoii. [lpumenumocmso 3axonoé
Gusuxu 0ns 06vACHeHUs NPUPOObL
KOCMUYeCKUx 00beKmos.

Temnasn mamepus u mémHas 3Hep2usi.

IloBTOpEHUE

Peseps




TemaTn4eckoe IJIAHUPOBaAHUE y'{eﬁnoro npeamera «(])mmca» 10 xJacc B COOTBETCTBHUH C paﬁoqeifl
HpOFpaMMOﬁ BOCIIMTAHUSA

Ne | HasBanme pasgena Koy | Moay/ib «IIKOJIBHBIA YPOK»
n/n €CT-BO
4acoB

10 knacc (69 yacos, 2 yaca B He/leJI0)

1 Beenenne. ®mukan | 1
€CTECTBEHHO-
Hay4HBI METOJ
TIO3HAHUS TIPUPO/IBI

11 | ®usukau 1 OOBACHATH Ha KOHKPETHBIX IIPUMeEpax poJib U MECTO (PU3UKH B
€CTECTBEHHO- (OopMUPOBAHUN COBPEMEHHOM Hay4yHOI KapTHHBI MUpa, B
Hay4YHBIH METO] Pa3BUTUM COBPEMEHHBIX TEXHUKU U TEXHOJIOTH, B

TO3HAHUS TIPUPOIBI MPAKTUYECKON ESITEIBLHOCTH JIOJIEH. JJeMOHCTpUpOBaTh Ha
IpUMepax B3auMOCBSI3b MEXy (PU3UKOHN U IpYyTUMHU
€CTECTBEHHBIMU HayKaMHU.

Bocrpon3BoauTh cXeMy HaydHOTO TO3HAHMSI, IPUBOIUTh
IIpUMEpHI €€ UCTI0JIb30BaHus. J[aBaTh onpeaeneHne NOHATHI 1
pacrno3HaBaTh UX: MOJIeNb, HayyHas TUIIOTe3a, PU3NUecKast
BEJIMYMHA, PU3NYECKOE SBJICHHE, HAyUHbIN (DaKT, GPU3NUECKUI
3aKOH, (pu3nuecKas Teopusi, MPUHIUI COOTBETCTBHUS.
O00CHOBBIBATL HEOOXOIUMOCTE UCITOJIL30BAHUS MOJIEIEH IS
onucaHus (GpU3NUecKux siBJIeHUI u npoieccos. [IpuBoauTh
IIPUMEPBI KOHKPETHBIX SIBJICHUM, ITPOLECCOB U MOJEIIEH IS UX
OIHCaHMSL.

[TpuBoaNTE NpHMeEpH! pusnueckux BenuuuH. GopmynrpoBaTsb
(u3nueckue 3aKOHbl. YKa3bIBaTh IPaHULIBI IPUMEHUMOCTH
(bU3HYECKIX 3aKOHOB.

[TprBOANTE NPUMEPHI UCIIOIB30BAHUS (PU3NUECKUX 3HAHUN B
YKUBOIIMCH, aPXUTEKTYPE, NEKOPATUBHO-ITPUKIIATHOM
HCKYCCTBE, MY3BIKE, CIIOPTE.

Oco3HaBaTh IEHHOCTh HAYYHOT'O IIO3HAHUS MUpa s
YEJIOBEYECTBA B LIEJIOM U JJI KaXKIO0Ir0 4eJI0BEKa B
OTZEIbHOCTH, BAXXHOCTB OBJIA/ICHUS METOIOM Hay4HOTO
NO3HAHUSA JUIS TOCTHMXKEHUS ycIiexa B JII0OOM BHIE
IIPAKTUYECKOM AEATEIbHOCTH.

I'oToBUTE Npe3eHTauu U COOOLIEHHS TI0 U3YYEHHBIM TEMaM
(BO3MOJKHBIE TEMBI NIPEACTABICHBI B yYEOHHUKE).

2. Mexanunka 26

2.1 | Kunematuka 7 JlaBaTb omnpenieneHue MOHATUN: MEXaHUYECKOE JIBUKECHHUE,
NOCTYNATEIbHOE IBKEHUE, PABHOMEPHOE JBM)KECHUE,
HEPAaBHOMEPHOE JBW)KEHUE, PABHOYCKOPEHHOE JABHIKEHUE,
JBUKEHHE TI0 OKPY>KHOCTH C IOCTOSTHHON CKOPOCTBIO, CHUCTEMA
oTcuéTa, MaTepuanbHas TOUKa, TPAEKTOPHS, MyTh,
nepeMelIeHNe, KOOpIMHATa, MOMEHT BPEMEHH, TPOMEKYTOK
BPEMEHH, CKOPOCTh PABHOMEPHOT'O JABW)KEHHUS, CPEIHISA
CKOPOCTb, MTHOBEHHAsI CKOPOCTh, YCKOPEHHUE,
LEHTPOCTPEMUTENBHOE YCKOPEHHUE.

Pacnio3HaBaTh B KOHKPETHBIX CUTYaIUsX, HAOMIOATh SIBJICHUS:
MEXaHUYECKOE IBUKEHUE, TOCTYNATEIbHOE IBUKEHUE,
PaBHOMEPHOE JIBUKEHUE, HEPAaBHOMEPHOE JBM)KECHIE,
PaBHOYCKOPEHHOE JIBUXKEHHE, 08UICEHUE C YCKOPEHUEM
600001020 nadeHus, IBUKEHHUE 10 OKPYKHOCTH C MOCTOSIHHON




CKOPOCTHIO.

BocrnpousBouTh SBICHHS: MEXaHHUUYECKOE JIBHKEHUE,
pPaBHOMEPHOE JIBIDKEHUE, HEPABHOMEPHOE BMKCHHUE,
PaBHOYCKOPEHHOE JIBMKCHUE, 08UIICEHUE C YCKOPEeHUeM
€80000H020 nadenusl, TBUKCHHUE TI0 OKPY>KHOCTH C TIOCTOSTHHOMN
CKOPOCTBIO IS KOHKPETHBIX TEIl.

3amaBaTh CHCTEMY OTCUETA JUIS OTIMCAHUS JIBYDKECHUS
KOHKPETHOTO TeJa.

PacriozHaBath cuTyanuu, B KOTOPBIX TEJIO MOXHO CUYUTATH
MaTepualbHOU TOYKOM.

OnuceIBaTh TPACKTOPUH JIBHIKEHUS TEJI, BOCIIPOU3BOIUTH
JBUKEHHE U IPUBOIUTH MIPUMEPHI TEJI, UMEIONINX 33 JaHHYIO
TPACKTOPHIO JBVKCHHUS.

OnpenensaTh B KOHKPETHBIX CUTYAIMSIX 3HAYCHHSI CKASIPHBIX
(U3NYECKUX BEITUYHH: MOMEHTA BPEMEHH, IIPOMEKYTKA
BPEMEHH, KOOPIMHATHI, ITYTH, CPETHEH CKOPOCTH.

HaxoauTh MOy Th ¥ IIPOCKITUN BEKTOPHBIX

BEIIUYUH, 8bINOIHAMb OeUCMBUS YMHONCEHUSL HA
YuUC10,CITOKCHHSI, 6blYUM AN BEKTOPHBIX BEJTMIHH.
OmnpenensaTh B KOHKPETHBIX CHUTYAIUSIX HAIIPaBJICHHUE, MOTYIb U
MTPOEKITMH BEKTOPHBIX (PH3UICCKUX BEITMUWH: TIEPEMEIICHHS,
CKOPOCTH PaBHOMEPHOTO JIBFKCHUSI, MTHOBEHHOU CKOPOCTH,
YCKOPEHUS, IICHTPOCTPEMHUTEILHOTO YCKOPEHHUSI.

[TpuMeHsTh 3HAHKS O ISHCTBUSAX C BEKTOPAMH, TIOJYICHHBIE HA
ypokax reometpuu. Ckiaovigams u 8b14Umams 6eKmopbl
nepemeweHull U CKOpocmeli.

Buissnams ycmotiuugvle no8mMoparowuecs cea3u mMexicoy
BEIUYUHAMU, ONUCHIBAIOUWUMU MEXAHUYECKOe 0BUMICEHILe.
Hcnonvzosams pasnuunvle 21eKmpoHHble pecypcyl 0
HOCMPOEHUs IKCNEPUMEHMANbHBIX 2PAPUKO8 U UX 00pAOOMKU.
Yemanasnueamo ¢huzuueckuii cmoicn kod¢gpuyuenmos
NPONOPYUOHATLHOCMU 8 BbISGNIEHHBIX C8A35X, 8 pe3yibmame
nOIy4ams HO8ble PuzuiecKue eIUdUHbL.

Pabomamy 6 nape, epynne npu evinonnenuu
UCce008amenbCKux 3a0aHull.

Oyenusams peanbHOCMb 3HAYEHUL NOTYYEeHHbIX PU3UUECKUX
BENIUYUH.

Braoemv cnocobamu onucarnus 08udiCeHUs: KOOPOUHAMHBIM,
BEKMOPHBIM.

3anuchIBaTh YpaBHEHUSI PABHOMEPHOTO U PABHOYCKOPEHHOTO
MeXaHU4YecKOoro JBIKeHus. COCTaBIATh ypaBHEHUS
PaBHOMEPHOTO U PABHOYCKOPEHHOTO MPSIMOJIUHEHHOTO
JBUKEHHS B KOHKPETHBIX CUTYalusaX. Onpeaensars mno
YpaBHEHUSIM MapaMeTphl JIBUKCHHUS.

[IpuMeHsTH 3HAHUS O TOCTPOCHUU M YTEHUH TPaPUKOB
3aBUCHUMOCTH MEX]ly BETUUMHAMH, TIOTy4eHHBIE HA YPOKax
anreopsl. CTpouTh rpaduk 3aBUCUMOCTU KOOPIUHATHI
MaTepUaIbHONM TOUKHU OT BpeMEeHH JABIKeHUs. OnpeaensiTs mo
rpaduKy 3aBHCUMOCTH KOOPAUHATHI OT BPEMEHHU XapakTep
MEXaHUYECKOTO JIBIKCHUS, HAUaIbHYI0 KOOPIUHATY,
KOOpPJMHATY B YKa3aHHBI MOMEHT BPEMEHH, U3MEHEHHE
KOOPJMHATHI 32 HEKOTOPBIN IPOMEXKYTOK BPEMEHH, TPOEKITUIO
CKOPOCTH (11 PABHOMEPHOTO MPSMOJIMHEHHOTO TBUKCHIS).
Omnpenensrs 1o rpaguKy 3aBUCUMOCTH MPOSKIIMHA CKOPOCTH OT
BPEMEHH XapaKTep MEXaHUYECKOTO TBUKECHHS, TPOCKIHIO




HAYaJIbHOM CKOPOCTH, IPOEKIUIO YCKOPEHMSI, U3MEHEHNE
KoopauHaTHL. OnpenensiTh 1o rpaduKy 3aBUCUMOCTH TPOEKIINU
YCKOpPEHUS OT BPEMEHHU XapaKTep MEXaHUYECKOTO ABMKECHMUSI,
MU3MEHEHUE IIPOEKIIMU CKOPOCTH 3a OIIPENEIEHHBIN
IPOMEXYTOK BPEMEHH.

JaBatb omnpezeneHre MOHATUI: aOCOJIIOTHO TBEPI0E TEIIO,
NOCTYNATEIbHOE U BpalllaTelbHOE ABMKEHUS a0COIIOTHO
TBEpAOro Tena. Pacrio3HaBaTh B KOHKPETHBIX CUTYaIUSIX,
BOCIIPOM3BOJIUTH U HAOJIOJaTh OCTYNATENIbHOE U
BpalllateiabHOe ABMKeHUs TBEpAoro Tena. [IpumensaTs Moaens
a0COIIOTHO TBEPAOTO TeJa AJIsl ONUCAHUS JBUKEHUS TEJ.
BrpruncnsaTe 3Ha4€HMs YTIIOBOM M JIMHEMHOUW CKOPOCTEM,
4acTOTHI U NepHoJia 00palleHNs B KOHKPETHBIX CUTyalHsIX.

Onpedensmov napamempul OBUHCEHUS HEOECHBIX Mell.
Haxooumw neobxo0umyro 015 0auHbIX pacuémos uHpopmayuro
6 Humepueme.

Cmpoumb epaghuku 3a8UcCuMocmu RPoOeKyuu u MooyJis
nepemeujenus, CKOpoOCHmu MamepuaibHol MoyKy Om epemenu
osuicenuss. Cmpoums paghuxu 3a8uUcumMocmu nymu u
KOOPOUHAMbL MAMEPUATILHOU MOYUKU OM BPEMEHU OBUNHCEHUSL.
Onpedensamo no epaghuxy 3a8UcUMOCmu KOOPOUHAMbL OM
BDEMEHU XAPAKMED MEXAHUYECKO20 OBUNCEHUS, HAYATbHYIO
KOOPOUHAMY, KOOPOUHAMY 8 YKA3AHHbII MOMEHM 8PEMeHU,
uUsMeHeHue KOOpOUHAmbvl 3 HeKOMOPbILL NPOMENCYMOK
8pemeHnU, NPOeKYUro CKopocmu (0Jisk pa6HOMEPHO20
NPAMOIUHEUHO20 OBUINCEHUS), CDEOHION CKOPOCHb, MOOYlb
MAKCUMATIbHOU M2CHOBEHHOLL CKOPOCMU.

Onpeoenamo no epaguxy 3a8uUcumocmu npoeKyuu
nepemeujerus om 8peMeHU XapaKxmep MexaHuyecKo2o
0BUICEHUSL, NPOEKYUIO CKOpOCmU (0151 PABHOMEPHOZO
NPAMOIUHEUHO20 OBUIICEHUS), UBMEHEHUE KOOPOUHAMDL.
Onpedenamo no epaguxy 3a8UcCUMoCmu NPOEeKYUU CKOpoCmu
om 8pemMeHU XapaKmep MexaHuiecKko20 08UNCEHUS, NPOEKYUIO
HAa4anbHOU CKOPOCMU, NPOEKYUIO YCKOPEHUsl, NPOEKYUIO
nepemeujerus, usMeHeHue KOOpOUHamol, NPOUOEHHbIU NYyMb.
Onpeodenamo no epaguxy 3a8UCUMOCmMU NPOEKYUU YCKOPEHUS
om 8pemMeHU XapaKmep MexaHuiecko20 08UNCEHUs, UsMEHeHUe
npoeKyuu CKOpoCmu, UsMeHeHue MooyJisl CKOpOCmu 3d
ONnpeoenéHublll NPOMEINHCYMOK 8PEMEHU.

Paznuyath myTh U nepemenieHne, MTHOBEHHYIO U CPETHIO0
CKOPOCTH.

N3mepaTh 3HaUeHUS TIepeMelIeHHUs], ITyTH, KOOPIUHATHI,
BpPEMEHH JIBUYKEHUS, MTHOBEHHON CKOPOCTH, CpeIHEl
CKOPOCTH, YCKOPEHUSI, BpEMEHH JBUKCHHUS.

PaGoTtath B mape npu BBINOJIHEHUH JTA0OPATOPHBIX padoOT U
MPaKTHYECKUX 3ananuil. [[puMeHsaTh MOIenH «MaTepraibHas
TOYKa», «paBHOMEPHOE MPSMOJIUHEITHOE ABIKEHHUEY,
«PaBHOYCKOPEHHOE ABM)KCHUE» ISl ONTMCAHUS JIBUXKEHUS
pEeaNbHBIX TeNl U 00BEKTOB, H3y4aeMbIX B Kypce OMOJIOTHH.

2.2

3aK0OHBI JUHAMUKHU
Hrrorona

I[aBaTL ONPCACIICHUC MMOHSATHUH: HHCpLUA, UHCPTHOCTH, Macca,
cujia, paBHOZ[eﬁCTBYIOHIaH CHJIa, MHCpHOHAJIbHAAd CUCTCMaA
OTC‘-IéTa, HCHUHCPIIKMAJIbHAaA CUCTCMaA OTC‘-IéTa, FCOCHTPHUYCCKAA
U TCJIIMOUNCHTPHUYICCKAA CUCTEMbI OTCU€Ta.




PacnioznaBate, HaOmMOIATh sIBJIICHUE HHEPIUH. [IpUBOIUTH
MPUMEPHI €r0 MPOSIBICHUS B KOHKPETHBIX CUTYaIUX.
OOBICHATH MEXaHUYECKUE SIBJICHUS B UHEPIHAIBHBIX U
HEUHEPILMAIBHBIX CUCTEMAX OTCUETA. BpIIEATh N1eHCTBUA TEN
JpYT Ha Ipyra U XapakTepu3oBaTh UX criiaMu. [I[puMeHsTh
3HAHUS O IEUCTBUSAX HAJl BEKTOPAMHU, MTOJTYYCHHbIE HAa YPOKAX
reomeTpur. OnpenesnsiTh paBHOICHCTBYIONIYIO CUITY IBYX U
6osiee cui. Onpedensimos pagHOOeUCmayIowy0 CULy
9KCNEPUMEHMATILHO.

DopMynHMpoOBaTh NEPBBINA, BTOPOM U TpeTH 3aKOHBI HpI0TOHA,
YCIIOBHS UX IPUMEHUMOCTH.

Buissnams ycmouuugvle nosmoparowuecst cesa3u Mexcoy
YCKOpeHueM mena u Oeticmsyroujeli Ha He2o CUNOLL.
Yemanasnueamo ghuzuueckuti cmoicn koagpuyuenma
NPONOPYUOHATLHOCMU 8 BbIAGNICHHOU CE53U (6eIUYUNA,
obpamHas macce mena).

Yemanasenueamo mpemuti 3axon Hotomona
9KCNEPUMEHMATILHO.

[IpuMeHsTH epBbIi, BTOPO U TpeTHH 3ak0HBI HproTOHA Ipn
PELIeHUN PaCUETHBIX U IKCHEPUMEHMAIbHBIX 3A0aY.
0060cH08bI8AMb BO3MONCHOCTIL NPUMEHEHUSL BIOPO2O U
mpemwe2o 3akoH08 Hvlomona 6 2eoyenmpuieckou cucmeme
omcuéma. Haxooumo 6 oononnumenvHou tumepamype u
Humepneme unghopmayuro, noomeepicoarowyio epawjerue
3emnu.

@opMyIUpOBaTh NPUHIIMI OTHOCUTENIBHOCTH [ anmuiest.

2.3

Cuibl B MEXaHHUKE

[lepeuncnarh BUIbI B3aUMOJCHCTBUS T U BUIBI CUIT B
MeXaHUKe.

JlaBaTpb omnpeneneHne NOHATUIN: CHJIA TSHKECTH, CHIIA
YIIPYTOCTH, CUJia TPEHUs, BEC, HEBECOMOCTD, nepezpy3Kd,
nepeas KOCMUYecKas CKOpoCmb.

®opMyIMPOBATH 3aKOH BCEMUPHOTO TATOTEHUS U YCIOBHSI €T0
PUMEHUMOCTH.

Haxonute B jonosiHuTenbHOM tuteparype u Untepuere
uH(popMaIro 06 OTKPbITUM HbIOTOHOM 3aKOHA BCEMUPHOTO
TATOTEHUS, @ MAKHce UHDOPMAYUIO, NO3BONAIOUWYIO PACKDLIMb
JIO2UKY HAYYHO20 NO3HAHUSL NPU OMKPLIMUU 3AKOHA 8CEMUPHO20
Ms20MmeHusL.

[IpuMeHSTh 3aKOH BCEMUPHOTO TATOTEHUS TIPU PELICHUH
KOHKPETHBIX 33/1a4.

Hmems npeocmasnenue 06 unepmuou macce u
2PasUMAayUOHHOU Macce: Ha3bl8amy UX pasiuius U cXxo0Cmao.
PaccunthiBaTh CHITy TSDKECTH B KOHKPETHBIX

CUTYaIUsIX. Boiuuciame cuny msdicecmu U yCKopenue
€c80000H020 nadenus Ha Opyeux nianemax. Boruuciame
yCcKopeHnue c860000H020 NAOEHUSI HA PA3TUYHBIX WUUPONAX.
Haxooums 6 dononnumenvrou numepamype u Hnmepneme
ungopmayuro 0 napamempax nianem u Opyeux HebecHvix mei.
Paccuumuvieamv nepeyio kocmuueckyo ckopocmo.
Hcnonvzo6ams 3aK0Hbl MEXAHUKU 0151 00BACHEHUS OBUNCEHUS
HebeCcHbIX meil.

BriuncnsTe Bec Ten B KOHKPETHBIX cuTyanusx. Ha3piBath
CXO/JICTBO U pa3jinuus Beca U CUJIbI TshKeCcTU. Pacro3HaBars u
BOCIIPOU3BOJUTH COCTOSIHUS TEJ, IPU KOTOPBIX BEC TEJa paBEH




CHUJIE TSKECTH, OoJIblIe NiIM MeHblIe e€. ONnuchIBaTh U
BOCIIPOM3BOJUTH COCTOSIHHE HEBECOMOCTH TEJa.

Onpedensimo nepeepy3ky mena npu pewernuu 3aoad. Haxooums
8 0onoHumenvHol 1umepamype u Mnmepneme unghopmayuio o
BAUAHUU HEBECOMOCTU U NePePY3KU HA OPSAHUIM

yenosexka. 'OTOBUTH MPE3EHTAIIMH U COOOIIECHUS O TIOBEACHUU
TEJ B YCIOBUSX HEBECOMOCTH, O MOJIETAX YEJIOBEKA B KOCMOC, O
JOCTHKEHUSIX HaIlllel cTpaHbl B IOJrOTOBKE KOCMOHABTOB K
10JIETAM B YCIIOBUSX HEBECOMOCTH.

Pacnio3naBatb, BOCIIpOM3BOUTH U HAOIIOIATh Pa3IuYHbIC
BUBI nedopmannu Ten. DopMynupoBath 3aKoH ['yKa, TpaHHIIBI
€ro NPUMEHUMOCTH. BbIYUCIATE U U3MEPATDH CUILY YIPYTOCTH,
HKECTKOCTD MPYKUHBI, HCECMKOCHb CUCEMbL NPYHCUH.
Hccnedosams 3asucumocms cunvl ynpyeocmu om oegpopmayui,
8bLINOIHAMb IKCHEPUMEHMATILHYIO NPOBEPK) 3AKOHA

I'yka. Pacnio3HaBaTh, BOCIIPOU3BOIUTH, HAOIIOATh SBJICHUS
CYXOT0 TPEHUS MOKOS, CKOJIbKEHUS, KaueHus, sIBJICHNE
CONPOTHBIICHUS IPU JBUKEHUU TeJa B KUAKOCTU WU Trase.
N3mepsats 1 n300paxats rpaduyecKu CHIIbI TPEHHS MTOKOS,
CKOJIbYKEHUSI, KaU€HUs, KUKOTO TPEHHUS B KOHKPETHBIX
cutyanusx. Mcnonb3oBath GopMyiy 1715l BBIYUCIEHUS CUIIBI
TPEHMSI CKOJIbKEHUS MPH PEIIeHUH 3a7a4. Buisagnamo
9KCNEPUMEHMATILHO GeUYUHBL, O KOMOPbLIX 3A8UCUM CUNLA
MPEHUsT CKONbIHCEHUSL.

H3mepsTh cuily TSXKECTH, CUITY YIIPYrOCTH, BEC Tela, CUITY
TPEeHHUs], YIUTMHEHHUE MPYXKUHBL. OnpeaenaTh ¢ HOMOIIbIO
KOCBEHHBIX U3MEpPEHUM KECTKOCTD NPYKUHBI, KOAPDUITUEHT
TPEHUSI CKOJIbKEHHUS.

PaGoTtatp B mape mpu BBIOJHEHUH MPAKTUYECKUX 3a1aHUH.
Haxonutek B nonosiHuTenbHOM uteparype u UnTepHeTe
UH(GOPMALIMIO O BKJIAJIE Pa3HBIX YUEHBIX B pA3BUTHE MEXaHUKH.
['0TOBUTH MpE3eHTAIMH U COOOIIEHUS MO U3YYEHHBIM TEMaM.
[TpuMeHsITh 3aKOHBI TUHAMUKY JUTSI OTIMCAHUS IBUKCHUS
peaIbHBIX Te.
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3akoH COXpPaHCHUSA B
MCXaHHNKC

JlaBatb ornpejiesieHUe MOHIATUI: UMITYJIbC MaT€PHAIBHON TOUKH,
UMITYJIbC CUJIBI, UMITYJIBC CUCTEMBI TEJl, 3aMKHYTasi CUCTEMa
TeJI, PEAKTUBHOE JIBUKEHUE, PeaKMUGHAsl CUA.
Pacnio3HaBatk, BOCIIPOU3BOAUTh, HAOIIOJATh YIPYTHE U
HEYIPYrue CTOJIKHOBEHHUS TeJl, PEaKTUBHOE JABHKECHHUE.
HaxoauTh B KOHKpETHOM CUTyalluy 3HAY€HUs UMITyJIbCa
MaTepHabHONU TOUKH U UMITYJIbCA CUJIBL.

dopMynTupoBaTh 3aKOH COXPAaHEHUS UMITYJIbCA, [PAHUIIBI €T0
IIPUMEHUMOCTH.

CocTaBiiTh ypaBHEHUs, ONIMCHIBAIOIIME 3aKOH COXPAaHEHUS
UMITyJIbCa B KOHKPETHOM cuTyanuu. HaxoauTts, ucrnomns3ys
COCTAaBJIEHHOE YPAaBHEHUE, HEU3BECTHBIE BEJIMYNHBI.
Co3naBath cUTyallMH, B KOTOPBIX POSBIISAETCS 3aKOH
COXpaHEHUs UMITYJIbCA.

Haxoauts B nononHuTensHo nuteparype u HTepHeTe
UH(OpMaLIKIO 1O 331aHHON TeMe. [ 0TOBUTH Npe3eHTauu u
COOOIIECHNS MO U3YYEHHBIM TeMaM (BO3MOKHBIE TEMBI
IpeJICTaBJICHbI B yUeOHUKE).

I'oToBUTE Mpe3eHTanuu U COOOIIEeHNUs O MOJIETAX YeTOBeKa B
KOCMOC, O IOCTHKEHUSIX Halllel CTpaHbl B OCBOCHUU




KOCMMYECKOTO IIPOCTPAHCTBA.
PaGoTtath B mape Wiy rpymre mpy BRITIOJTHEHUH MPAKTUYECKIX
3a/1aHuN.

JaBatb onpeneneHue NOHITHI: paboTa CUJIbl, MOIIIHOCTb,
KMHETHYECKasi SHEPrusl, MOTEHIMAIbHAsl SHEPTUs, ITOJTHAs
MEXaHUYECKas SJHEPTUsl, U30JMPOBAHHAS CUCTEMA,
KOHCEpBATHBHAs CUJIA.

BbruucisTe B KOHKPETHOU CUTYaIlMH 3HaYEHUS (PU3HIECKUX
BEITMYUH: PAaOOTHI CUJIBI, PAOOTHI CHUJIBI TSKECTH, PAOOTHI CHIIBI
YIIPYTrOCTH, paOOTHI CHIIBI TPEHUS, MOIITHOCTH, KHHETHYECKOM
SHEPTHH, UBMEHEHUS! KWHETUYECKON SHEPTHH, TOTCHIIUATBHOM
SHEPTHH TeJl B TPABUTAIMOHHOM I10JI€, MOTEHIIUATBLHOMN
SHEPTHUH YIpyro ne(GopMUPOBAHHOTO TeJa, TOJTHON
MEXaHU4ECKON IHEPTUH.

CocTaBisTh ypaBHEHUS, CBA3BIBAIOLINE PAOOTY CUJIBI,
JICMCTBYIOLIEH Ha TEJIO B KOHKPETHOU CUTYallUH, C U3BMEHEHHEM
KHMHETUYECKOM sHepruu tena. HaxoauTs, ucnonb3ys
COCTaBJIEHHOE YPABHEHNE, HEU3BECTHBIE BEJINYHHBI.
DopMyIUPOBaTh 3aKOH COXPAHEHUS MOJHON MEXaHUYECKOMN
SHEPTHH, Ha3bIBaTh TPAHUIIBI €70 TPUMEHUMOCTH.
CocCTaBiATh ypaBHEHUS, OMMUCHIBAIOIINE 3aKOH COXPaHEHHUS
MTOJTHOW MEXaHWYECKOM PHEPTHUH, B KOHKPETHOW CUTYaIlUH.
Haxonuts, ncrons3yst COCTaBIEHHOE YPaBHEHUE, HEU3BECTHBIE
BEJTUNYHHBI.

Co3paBaTh CUTyaluu, B KOTOPBIX POSBIIAETCS 3aKOH
COXpAaHEHUS MOJHOW MEXaHUYECKOW SHEPIrUu.

BBINOMHATE 3KCIIEPUMEHTAIIBHYIO ITPOBEPKY 3aKOHA
COXpaHEHUsI MEXaHUYECKON dHEPTIUH. BBITTONHATS KOCBEHHBIE
WU3MEPEHMS UMITYJIbCa TN, MEXaHUYECKOW SHEPTUHU Tela,
paboTHI CHIIBI TPEHUSI.

PaGorats B mape, rpyrie npu BbINOIHEHUH TPAKTHYECKUX
3aJaHUI.

[IpuMeHATh 3aKOHBI COXPAHEHUS] UMITYJIbCA U MEXaHUYECKOU
SHEPTUM JJIsl ONIMCAHUS JBUKEHUS PEAJIbHBIX TEll.

2.5

Cratuka

JlaBaTh onpeneneHue NOHITUH: paBHOBECHE, YCTOMYMBOE
paBHOBeCHE, HEYCTOWYMBOE paBHOBECHE, O€3pa3InUHOE
paBHOBECHE, IJIEYO CHJIbI, MOMEHT CHJIbI.

HaxoauTh B KOHKPETHOW CUTYallMM 3HaYE€HUs I1JIeda CUJIbI,
MOMEHTA CUJIBI.

[lepeuncasaTs ycnoBHs paBHOBECHUS MaTEPUAIbLHOM TOUKHU U
TBEPOro Tesna. CoCTaBlIATh YpaBHEHUS, ONMCHIBAIOIINE
YCJIOBHSI paBHOBECHSI, B KOHKPETHBIX CUTyanusax. OnpenensTh,
UCIIOJIb3Ys COCTABJICHHOE YPABHEHUE, HEU3BECTHbIEC BEJINUMHBI.
Pacnio3naBatk, BOCIPOM3BOIUTH U HAOMIOIATh pa3InyHbIe
BUJIbI paBHOBECHS Te.

W3MepsTh cuily ¢ TOMOIIBIO IPYXUHHOTO IWHAMOMETpA U
U(POBOTO JAaTYNKA CHIIBI, U3MEPSTH IJIeH0 CUiibl. PaboTaTh B
nape, rpyrnie npy BbIMOJHEHUH IPAKTUYECKUX 3a/laHUi.
HaxonuTs B nononHuTensHOM nureparype u Murepuere
UH(POPMALIMIO O 3HAYSHUU CTaTHKHU B CTPOUTENILCTBE, TEXHHKE,
ObITY, 00BbsCHEHHE (OPMBI 1 pa3MEPOB 0OBEKTOB IPUPO/IBI.
l'oTOBUTE Mpe3eHTalNU U COOOLEHHUS], 8bINONHAMb
ucciedosamensckue pabomsl 1o 3aJaHHBIM TEMaM.

PaboTaTh B mape npu BHIIOJIHEHUH J1a00PaTOPHOI pabOTHI




2.6

OCHOBBEI
THJIPOMEXaHUKHU

JlaBaTh onpeziesieHue MOHATHI: HEC)KUMaeMast )KUIKOCTb,
PaBHOBECHE JKUJKOCTH U I'a3a, TUAPOCTATUUECKOE

JaBIICHUE, IAMUHAPHOE medeHue, mypoylenmHoe meyeHue.
Pacnosnasams, socnpoussooums u nabarooams 1amMurapHoe u
mypoyieHmuoe meyeHue HUOKOCMU.

HaxoauTh B KOHKpETHOW CUTyalluy 3HAYEHUS 1aBJICHUS B
MOKOSIIIENCS )KUJIKOCTH UM Ta3e.

®opmynuposars 3akoH [Tackans. [IpumensaTs 3akon Ilackans
JUI 0OBSICHEHUS THIPOCTaTUYECKOI0 ITapaioKca, s
00BsICHEHUS NIPUHIIMIA AEUCTBUSI THIPABINYECKOTO Ipecca U
BBIUHCIICHUS ITapaMEeTPOB Ipecca.

®opmynupoBarth 3ak0H Apxumena. [IpuMeHsaTs 3aKk0H
Apxumena Juid penieHus 3aaad. PaccunTsIBaTh INIOTHOCTH TEa
10 €ro MOBEACHUIO B KUAKOCTU. OnpesensiTh BO3MOXHOCTh
IUTABaHMS TeJa.

Cocmasnams ypaenenue bephyinu 6 KOHKPEmublX CUMYayusx.
Onpeoenamo, Ucnonv3ys cCOCMasienHHoe ypasHeHue,
HeuzeecmHvle 8eIUYUHDbL.

IIpusooums npumepol, unOCMpupyrowue 8blNOJIHeHUe
ypasHenusi bepnynnu. Ipumensmo ypasnenue bepuyninu ons
ONUCAHUSL OBUNCEHUS HCUOKOCIU 8 PACMEHUSIX U HCUBBIX
OpP2aHUBMAX.

Haxooumw 6 donornumenvroti iumepamype u Mnmepneme
unghopmayuro 06 ucnonrvzosanuu ypasuenus bepnynnu 6
mexHuxe u ovimy.

IlonBenenue UTOroB
W3Y4YEHUST TEMBI
«MexaHuka»

OnuceiBaTh MEXaHUUYECKYIO KapTUHY Mupa. [lepeuncnsats
00BEKThI, MOJICNH, SIBJICHUS, GU3NUECKIE BETNUHHBI, 3aKOHBI,
Hay4yHble (DaKThl, CpEACTBA OMUCAHMS, pacCMaTpUBacMbIE B
KJIaCCU4YEeCKOU MexaHuke. DopMyaupoBaTh NpsIMYyIO U
00paTHYIO 3a/1aul MEXaHUKH. YKa3bIBaTh IPaHUIIbI
IPUMEHUMOCTH MOJIeJIel U 3aKOHOB KJIACCHUECKON MEXaHHUKH.
Ha3zbiBaTh mpuMepsl UCIOJIB30BAaHUS MOJIENICH U 3aKOHOB
MEXaHUKH JUIsl ONMCAHUS IBIYKEHUS PEaJIbHBIX TeJl.

MonnekynspHas
¢busuka u
TEPMOMHAMUKA
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3.1

OCHOBBI

MOJIEKYISIPHO-
KUHETHUYECKOMN
teopun (MKT)

JlaBaTh onpeiesieHUE TOHATHI: TEIJIOBBIC SBJICHUS,
MaKpPOCKOIMYECKHUE TeJa, TEIIOBOE IBIKEHHE, OPOYHOBCKOE
nBuxkeHue, 1udQysus, OTHOCUTETbHAS MOJIEKYIIApHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJISIPHAs: Macca, MOJIEKYJa, Macca
MOJIEKYJIbI, CKOPOCTb JBUKEHUS MOJIEKYJIbI, CPEIHSS
KMHETHYECKasi SHEPTUsl MOJIEKYJIbI, CUJIbl B3aUMOJCUCTBUS
MOJIEKYJ, UACAIbHBIN I'a3, MUKPOCKOIIUYECKUE MTapaMeTPBhl,
MaKpPOCKOIIUYECKUE TTapaMeTphl, TaBJICHHE ra3a, abCOMIOTHAS
TeMIiepatypa, TerioBoe paBHoBecue, MKT.

[IepeuncnsiTh MUKPOCKOITMUYECKHE U MAKPOCKOTIMUECKHE
napameTpsl rasa.

[Iepeuncnsars ocHoBHbIE TIONI0keHUsT MKT, npuBoauTh
MPUMEPHI, Pe3yIbTaThl HAOMIOJCHUI U OTICHIBATH
SKCIIEPUMEHTHI, JOKA3bIBAIOIINE UX CIPABEJIMBOCTD.
Pacmo3HaBaTh 1 ONKMCBHIBATH SBJICHUS: TEIJIOBOC JIBHKCHHUE,
OpoyHOBCKOE JIBIKEHUE, Tuddy3us. BociponzBoauts u
OOBSACHSATH OTIBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CKOPOCTHU
G y3un 0T TeMIepaTyphl U arperaTHOrO COCTOSIHUS




BemiecTBa. Habmonats qud@y3nto B )KUAKOCTAX U Ta3ax.
Hcnonb3oBarh 1oJydeHHbIE HA YPOKaX XUMHUM YMEHUS
OTIPEIEIIATh 3HAUEHUSI OTHOCUTEIBHON MOJIEKYJISIPHON MacChl,
MOJISIPHOW MaccChl, KOJIMYECTBA BEILIECTBA, MACChl MOJIEKYJIbI,
dopmynupoBath GU3NIECKUN CMBICI IOCTOSIHHON ABOTaIpo.
Onucvieams mMemoowl onpeoenenus pazmepos MOLeKyi,
CKOpOCMU MOJIEKY .

OueHuBaTh pa3Mep MOJIEKYIIbI.

OOBACHATH OCHOBHBIE CBOMCTBA arperaTHbIX COCTOSTHUIN
Bemectsa Ha ocHoBe MKT.

Coz0asamb KomnviomepHbvle MOOENU MENI08020 OBUNCEHUS,
OPOYHOBCKO020 08UdICeHUsl, A6HeHUS OUPPY3uu 8 meepobix,
HCUOKUX U 2a3000pa3nbix menax, onvima Ileppena.
OnuceIBaTh MOJIENb «HUJI€AIBHBIN a3y, 0npeoensams cpaHuybl
€€ NPUMeHUMOCmU.

Cocranars ocHoBHOE ypaBHeHue MKT upeansHoro rasa B
KOHKpEeTHOM cuTyanuu. OnpeaensiTh, UCIOJIb3Ys COCTABICHHOE
ypaBHEHUE, HEU3BECTHBIEC BEIUUNHBI.

CocTaBisTh ypaBHEHHUE, CBA3BIBAIOLIEE IABJICHUE UJICATBHOTO
rasza co CpelHel KHHETHYECKON SHEpruel MOJIEKYJI, B
KOHKpETHOM cutyauuu. OnpenensaTh, UCIO0JIb3ysl COCTABIEHHOE
ypaBHEHUE, HEU3BECTHBIEC BEJTHUNHBI.

OnuceiBaTh cCIOcOObI H3MepeHus Temmeparypsl. CpaBHUBAThH
mkanbl KensBuna u Lenbcus.

CocTaBiiTh ypaBHEHHUE, CBS3bIBAIOLIEE A0COIIOTHYIO
TeMInepaTypy UAeaabHOr0 ra3a co CpeAHEd KUHETUYECKOM
SHEpPruen MOJIEKYJ, B KOHKPETHOM cuTyanuu. Onpenesnsrb,
UCIIOJIB3YS COCTABJIIEHHOE ypaBHEHHE, HEU3BECTHBIEC BEINYNHBI.
CocTaBisTh ypaBHEHHUE, CBSA3BIBAIOLIEE IaBIICHUE UJICATBHOTO
rasza ¢ abCOJIFOTHOM TeMIlepaTypoi, B KOHKPETHON CUTYyaIlUH.
Onpenensts, UCTOIb3Ys COCTAaBICHHOE YpaBHEHUE,
HEU3BECTHBIC BETUNYNHBI.

H3mepsTs TemnepaTypy KHUAKOCTH, Ta3a KUIAKOCTHBIMU U
uupoBbIMU TepMOMeETpamMu. PaboTate B mape, rpyIre npu
BBITIOJTHEHUH MTPAKTUYECKUX 3aaHUH.

Haxonutek B jonosHutenbHOM tuteparype u UntepHete
CBEJICHMSI 110 HUCTOPUHU PAa3BUTHS AaTOMUCTUYECKOU TEOPUH
CTpOEHUS BEIIECTBA.

3.2

YpaBHeHHe
COCTOSIHUS Ta3a

CocTaBiiaTh ypaBHEHUE COCTOSIHUS UICAIBHOTO ra3a u
ypaBHeHHe MenpeneeBa-KianelipoHa B KOHKPETHOH CUTyaluy.
Bbruncnare, UCIOJB3ys COCTABICHHOE YpaBHEHHUE,
HEHU3BECTHbIE BEJIMYUHBI.

PacriozHaBaThk ¥ ONMCHIBaTh H30IIPOLIECCH B HIEAIBHOM Tase.
IIpoenosuposams ocobeHnocmu npoOmeKkaHus U30NPoYeccos 8
UOeanrbHoOM 2aze Ha OCHO8E YPAGHEHUU COCMOAHUA UOEAbHO20
2aza u Menoeneesa-Knanetipona. Obocrogvieams u
OmMCcmaudams 80U NPEONONONCEHUS.

@opMyIMpPOBATh Ta30BbIE 3aKOHBI U ONIPEAEIATH IPAHULIBI UX
npUMEHUMOCTH. COCTaBJIATh YPAaBHEHUS Ul UX ONUCAHUS.
BoruncisaTe, NCHOJIB3Ys COCTABIEHHOE YPABHEHHUE,
HEU3BECTHBIE BEIMYHHBI.

[IpencraBnsaTh B Buje rpaguKoB H30XOPHBIH, H300apHBINA 1
U30TePMHUUECKUI Mporecchl. OnpenensTs no rpaguxkam
XapakTep Npoliecca 1 MakponapaMeTpbl HAEaIbHOIO rasa.




Hccnedosams sxcnepumenmanbHo 3a6UCUMOCHU MENHCOY
Maxkponapamempamu. npu U30npoyeccax 6 2ase.

W3mepsTh naBiieHue BO3yXa MAaHOMETPaMH U IIU(PPOBBIMU
JaTYMKaMHU JaBJICHUA T'a3a, TEMIEpaTypy rasa [ JKuJKOCTHBIMU
TEPMOMETPaMH U IH(POBBIMH TEMIIEPATYPHBIMU JTATYUKAMU,
00BEM raza [] ¢ moMoIpio criib(oHa.

PaGorats B mape, rpynie npu BbIIOIHEHUN IPAKTUYECKUX
3a1aHUM.

Haxonuts B mutepatype u MutepHeTe nHpopmanuio no
3aJaHHOM TEME.

['oToBUTH Npe3eHTaK U COOOIIEHMS IO U3YYEHHBIM TEMaM
(BO3MOJKHBIE TEMBI NIPEICTABIICHBI B YUEOHHUKE).

[IpumeHsaTh MOAENH UACATBHOTO Ta3a Ul ONMCAHUS IOBEICHUS
peaJIbHBIX ra3o0B.

3.3

B3aumurlie
MpEeBpalICHUs
JKUJIKOCTH U rasa

JlaBaTh onipe/ieIIeHre TIOHATUI: HCTIapeHNEe, KOH ICHCAIIHS,
KHTICHUE, TMHAMUYCCKOE paBHOBECHE, HACHIIIICHHBIH T1ap,
HEHACHIIICHHBIN TIap, Kpumuueckas memnepamypd,
memnepamypa KuneHus, abconomHuas 61aiCHOCmy 8030yXd,
napyuanivbroe 0asienue, OMmHOCUMENbHAS IIAXCHOCb 8030VXd,
MOYKA POCbl.

Pacnio3naBath, BOCIPOM3BOINTh, HAOTIOAATH SIBJICHUSI:
WCTIapeHne, KOHICHCAITUS, KUTICHUE.

Onucwvieams ceoticmea HacviujennHozo napa. Cosoasamo
KOMNbIOMepHble MOOeIU OUHAMUYECKO20 PABHOBECUSL.
Hzmepamo énaxcHocms 8030yxa ¢ NOMOWbIO 2uepomempa u
ncuxpomempa. Onucvieams ycmpoucmeo 2uspomempa u
ncuxpomempa. Onpeoenanms OMHOCUMENbHYIO 81AHCHOCHb HO
ncuxpomempuueckou mabauye. Onpedensims abCoONOMHYIO
BI1ANCHOCMb 8030VXA, NAPYUATbHOE 0d8eHIe, OMHOCUMENbHYIO
BILAACHOCMB 8030YXA, MOUK)Y POCHL 8 KOHKPEMHbIX CUMYAYUSIX.
Haxooums 6 nrumepamype u Humepneme ungopmayuro,
20MOBUMb NPE3eHMAYUU U COOOUIeHUSL O GIUAHUU BNANCHOCTNU
8030yXA HA NPOYECCHL HCUSHEOeAMENbHOCMU YeTI08eKA.

3.4

Kunkoctu u TBEpABIC
Telna

[TepeynciiaTh CBOMCTBA KUAKOCTH U OOBACHATH MX C IOMOIIBIO
MOJICJIH CTPOCHHUS KHUIAKOCTH, Co31aHHOM Ha ocHoBe MKT.
JlaBaTh onpe/ie/IeHNE MOHATHI: CHUIa IOBEPXHOCTHOIO
HATSDKCHHS, KOO(PPHUIIUCHT IOBEPXHOCTHOTO

HATSDKCHHS, NOBEPXHOCIHAS IHEPIUsL.

Pacrio3HaBath ¥ BOCIIPOHM3BOANUTE IPUMEPHI IPOSIBIICHUS
JICHCTBHS CHJIbI [IOBEPXHOCTHOTO HATSDKCHUS.

Onpedenamy cuny no8epxHOCMHO20 HAMANCEHUS,

KOG huyuenm noeepxHoCmHO20 HAMANCEHUsl, NOBEPXHOCHYIO
SHEP2UIO HCUOKOCTU 8 KOHKPEMHBIX CUMYAYUSIX.

Pasznuuams cmavusarowue u He cmavusaoujue NOBEPXHOCHb
IHCUOKOCTIUL.

O0vscHAMb NPUYUHY OBUINCEHUSL HCUOKOCMU NO KANUIAPHBIM
mpyoKam.

Paccyumvisamov vicomy noonsamus (OnyCKkaHus) HcuoKocmu no
Kanuuispy.

Hasamw onpedenenue nonsmuii: KpUCmaiiuieckoe meio,
amopgHoe meno, aHu30Mponus.

HaspiBath cxoAcTBa M paznuuus TBEPIBIX TeJ, aMOP(HBIX TeT,
KUIKUX KPUCTAIIJIOB.




[Tepeuncnsats cBOMCTBA TBEPIBIX TEI U OOBACHAMb UX C
NOMOWbI0 MoOenu cmpoenus. [lemoncmpuposams
0COOEHHOCMU CIMPOEHUsL KPUCMATUYECKUX U AMOPPDHBIX
MBEPObIX meJl, UCNOIb3YSL 00bEMHBIE MOOeNU KPUCMATLO08.
IIpusooums npumepvi npoyeccos, NOOMEEPHCOAIOUWUX
CX00CMBO U paA3IUYUS CEOUCME KPUCMANIULECKUX U AMOPPHbIX
meépovix meil.

Haxooums 6 Unmepnueme u 0onoanumenvbHoU iumepamype
C8e0eHUs 0 C8OUCMBAX U NPUMEHEHUU KPUCATIUYECKUX U
AMOpPGhHBIX Mamepuaios.

L'omosumu npezenmayuu u coooueHUs: no U3yYeHHbIM MeMam
(603MOMCHBIE MeMbl NPe0CMAB/IeHbl 8 YUeOHUKe).

JlaBath onpeeneHne MoHsATUN: TePMOIUHAMUYECKAs CUCTEMA,
M30JMPOBaHHAS TEPMOIMHAMUYECKAsI CHCTEMA, PABHOBECHOE
COCTOSIHUE, TEPMOJMHAMUYECKUH MTPOLIECC, BHYTPEHHSS
SHEPTHsl, BHYTPEHHSISA SHEPT S UACATBHOTO rasa,
TEMII0EMKOCTh, KOJTMYECTBO TEIJIOTHI, YCIbHAs TEIUIOTa
MJIaBJICHUS, yIeIbHAs TEIJI0Ta Mapoo0pa3oBaHusl, yieIbHas
TEIJIOTa CTOPAaHMs TOIUTMBA, paboTa B

TePMOJAMHAMUKE, a0uabamubwlii npoyecc, 00paTUMBIH MpoIiecc,
HEOOpaTUMBIH TTPOIIECC, HarpeBaTeb, XOJIOMIHHUK, pabouee
TEJO, TEIJI0BOM aABurarens, KII/[ TerminoBoro apurarens.
Pacno3naBath TepMOIMHAMHYECKYIO CHCTEMY,
XapaKTEPU30BaTh €€ COCTOSIHUE U MPOIIECCHl N3MEHEHUS
COCTOSIHUSI.

IIpusooums npumepsvl mepmoOUHAMUYLECKUX CUCTEM U3 KYPCa
buono2uu, Xapaxmepuzo8ams ux, ONUCLIBANb USMEHEHUS]
COCMOAHUI.

OnuceiBaTh CIIOCOOBI N3MEHEHUS COCTOSTHUS
TEPMOJIMHAMHYECKON CUCTEMBI ITyTEM COBEPIICHHUS
MeXaHW4YeCKO paboThl U IPU TEIUIONEpeaye.

CocTaBiaTh ypaBHEHHUE TEIIOBOro OanaHca B KOHKPETHOU
CUTyaluu. BeIYnCIATh, UCTIONB3Ys COCTABICHHOE ypaBHEHUE,
HEU3BECTHBIC BETMYHUHBI.

3.5

OCHOBEI
TEPMOIMHAMUKH

JlaBaTb onpejieJIieHUE MMOHATHIA: TEPMOAUMHAMHYECKAs CUCTEMA,
U30JIMPOBAHHAS TEPMOIMHAMHUYECKAs CUCTEMa, PABHOBECHOE
COCTOSIHHE, TEPMOJAMHAMHYECKHH MPOIeCcC, BHYTPEHHSIS
SHEPrHUs, BHYTPEHHSIS SHEPT s HICATLHOTO T'a3a,
TETIOEMKOCTh, KOJIMYECTBO TEIUIOTHI, YICJIbHAS TEIJIOTa
TUIABJICHHUS, YIIEJIbHAS TEIUIOTa TapooOpa30BaHus, yAeIbHasI
TEIUIOTa CrOpaHus TOIUIMBA, padoTa B

TEPMOJAMHAMUKE, a0uabamuwlil npoyecc, 00paTUMBIH MpoIIeCC,
HEOOpaTUMBIH MPOIIECC, HarpeBaTeb, X0JIOAWIbHUK, padouee
TeNo, TermnoBoi aeuraresns, KI1J[ TeroBoro nsurarens.
Pacnio3naBath TepMOAMHAMHYECKYIO CHCTEMY,
XapaKTepU30BaTh €€ COCTOSTHUE U TIPOIECCHl N3MEHEHUS
COCTOSIHUSI.

TIpueooumsv npumepvl mepMOOUHAMULECKUX CUCEM U3 KYPCa
OUoI0UU, XAPAKMEPU308AMb UX, ONUCLIBAMb U3MEHEHUS.
COCMOSIHU.

OnuceiBaTh CIIOCOOBI U3BMEHEHUSI COCTOSTHUS
TEPMOIUHAMHYECKON CUCTEMBI ITyTEM COBEPIICHHUS
MEXaHU4YeCKOW paboThI U IPH TEIUIONIEpeaye.

CocTaBisTh ypaBHEHUE TEIIOBOTO OanaHca B KOHKPETHOU
CUTYaIluu. BeIUUCISTH, UCTIONB3YS COCTABICHHOE yPaBHEHHE,




HEU3BECTHHIC BEJIMUUHBI.
Pacnosznasams ¢azosvie nepexoowl nepsoco pooa u
cocmaenams ypasrenus 0Jisl (hazovix nepexo0os. Bviuuciams,
UCNONIL3YS COCMABNEHHbIE YPAGHEHUS, HeU3BECTHbIE GETUYUHDL.
Ornpenenars 3HaYCHUs1 BHYTPEHHEH SHEpruu UAealIbHOTO rasa,
U3MCHEHUE BHYTPCHHEH SHEPTUU HICATHHOTO Ta3a, paboThl
UJICATTLHOTO ra3a, paboThI HAJl UACATHHBIM T'a30M, KOJIHYECTBA
TEIJIOTHI B KOHKPETHBIX cUTYalusax. OnpenesnsiTe 3HaueHue
paboTHI HIIeaTbHOTO Ta3a Mo TpaduKy 3aBUCUMOCTH JIaBJICHUS
0T 00BEMa TIpH N300apHOM IpoIiecce.

Onucvleams ceomempuyieckutl cCmMvicli pabomul u
paccuumvléams eé 3HaveHue no 2paguxy 3a8UcCuMocmu
oasenusi U0eabHO20 2a3a Om 00vEMA.

DopMyIUpPOBaTh MEPBBIA 3aKOH TEPMOJIUHAMHUKH.

CocraBisTh ypaBHEHUE, OMMCHIBAIOIIEE TIEPBBIA 3aKOH
TEPMOIMHAMHKH, B KOHKPETHBIX CHUTYAIIHSIX JIJISI H30TPOIIECCOB
B UJICAJIbHOM Ta3e. BUuCATh, UCTOJIb3Ys COCTABIEHHOE
ypaBHEHUE, HEU3BECTHBIC BEIIMUNHBI.

Paznuuare oOpatumbie U HEOOpATUMBIE TIPOIIECCHI.
[TonTBepxaaTh MprEMEpaMu HEOOPATUMOCTD TETUTOBBIX
MIPOIIECCOB.

Dopmynuposams 6mMmopou 3aKOH MepMOOUHAMUKY, HA3bLEBATND
2paHUuYbl €20 NPUMEHUMOCMU, 00BACHAMb €20
cmamucmuyecKuti Xxapaxkmep.

[TpuBOIUTH PUMEPHI TETIOBBIX IBUTATENIEH, BBIJIENSTDH B
IpUMepax OCHOBHBIE YAaCTH JIBUraTeNIel, ONUCHIBATh MPUHIUI
neiictBus. Berancists 3Hauenns K11/ TemmoBoro asurarens B
KOHKPETHBIX CUTyarusx. Onpedensmo 3navenus KI1J/[
mennogo2o oguzamers, pabomaiouje2o no yukiy Kapmo, 6
KOHKPEMHbIX CUMYAYUSIX.

T'omosumu npezenmayuu u coooueHusi no U3yYeHHbIM memMam
(803MOICHbIE MeMbl NPeOCMABIeHblL 8 YueOHUKe).

Co3z0asamb KomnvlOmepHvle MOOEIU MENLO8bIX MAUUH.
Haxouts B tuteparype u Marepuere nndopmanmio o
npo0GiieMax SHEPreTUKU U OXpaHe OKPYKAOIIEH CPe/Ibl.
Y4acTBOBaTh B IMCKYCCUU O MPOoOIeMax SHEPreTUKU U OXpaHe
OKpY>KaloIllel CpeJibl, BECTU JUAJIOT, OTKPHITO BBIPAXATh U
OTCTauBaTh CBOIO TOUKY 3PEHUS, BBICIYIINBATH MHCHHE
OIIIOHEHTA.

4, OCHOBEI 16
AJIEKTPOIMHAMUKH
4.1 | DnekrpocTaTuka 6 JlaBaTh ompeie/ieHUE MOHATHI: SIIEKTPUICCKHIA 3apsi/,

3JIEMEHTAPHBIN DJIEKTPUYECKUH 3apsl, TOUCYHBIN
UIEKTPUUYECKHM 3apsij, CBOOOIHBIN ANEKTPUUECKUN 3apsi,
3IIEKTPUYECKOE I0JIE, HAIPSKEHHOCTD JIEKTPUUECKOTO ITOJIH,
JIMHUU HAIPSHKEHHOCTH DIIEKTPUYECKOTO TOJIs, OJHOPOJAHOE
3JIIEKTPUYECKOE M0JIE, TOTEHLHAII JIIEKTPUYECKOTO MOJI,
Pa3HOCTb NTOTEHIUAJIOB, DHEPI U JJIEKTPUYECKOTO I10JI,
SKBUIIOTEHIMAIbHAS IIOBEPXHOCTD, MIEKTPOCTATUYECKAs
WHIYKIUSA, TOJIApU3ALUs JUDIEKTPUKOB, TUDJICKTPUYECKas
IIPOHUIIAEMOCTD BEIIECTBA, DJIEKTPOEMKOCTD, KOHIEHCATOP.
Pacnio3naBark, BOCIPOU3BOIUTH U HAOMIOIATh pa3InyHbIe
crocoOslI AnekTpu3anuu Ten. OObIACHATH SIBICHUE
JJIEKTPU3aLMK HA OCHOBE 3HAHUI O CTPOCHUU BEILECTBA.




OnuceiBaTh ¥ BOCIPOU3BOAUTH B3aUMOJAECUCTBUE 3aPSKEHHBIX
TeJL.

OnuceiBaTh NPUHLMII JEUCTBUS 3JIEKTPOMETPA.
DopMynHpOBaTh 3aKOH COXPaHEHUS IEKTPUIECKOTO 3apsA/a,
ycII0BUs €ro npuMeHuMocTu. COCTaBIIATh ypaBHEHUE,
BBIPA)KAIOLIEE 3aKOH COXPAHEHUs dJIEKTPUYECKOTO 3apsAa, B
KOHKPETHBIX CUTyallUsIX. BBIUNCIISITH, UCIOJIb3Yys COCTABIEHHOE
ypaBHEHUE, HEU3BECTHBIEC BEJIMUNHBI.

®opmynupoBarth 3akoH KyioHa, yclloBUS €10 IPUMEHUMOCTH.
CocraBiTh ypaBHEeHUE, BhIpakaroniee 3akoH Kymnona, B
KOHKPETHBIX CUTyallUsIX. BBIUNCIISITH, UCOJIb3Yys COCTABIEHHOE
ypaBHEHUE, HEU3BECTHBIE BETMYNHBI. BHIUMCIATE 3HaUEHHE
HaIPSHKEHHOCTH TOJI TOYEYHOTO JIEKTPUUYECKOTO 3apsia,
OIIPENEIATh HAIIPABJICHUE BEKTOPA HAIIPSHKEHHOCTH B
KOHKpETHOU cuTyaunu. @opmynupoBaTh IPUHIUI
CYINEPIO3UIIH IEKTpUUYECKUX nosen. Onpenensrhb
HallpaBJICHUE U 3HAYCHUE PE3YJIbTUPYIOLIEH HAIPSKEHHOCTH
JIEKTPUYECKOTO IOJISI CHCTEMBI TOUEUHBIX 3apsAJI0B.
llepeuucnams ceoucmea TUHUL HANPAHCEHHOCMU
anekmpuiecko2o nous. Y1300paxarp 3J1eKTpUUecKoe moJie ¢
ITOMOIIIBIO JIMHUM HaNpsKEHHOCTH. Pacnio3HaBaTh U
n300paxkaTh JTUHUU HAPSLKEHHOCTH MOJISl TOUEYHOTO 3apsija,
CHUCTEMBI TOUEYHBIX 3apsAJI0B, 3apSHKEHHON IIOCKOCTH,

JBYX (HeCKOonbKuUX TIapaJIeNbHbBIX IUIOCKOCTEH, wapa, cgepul,
YuruHopa, OAHOPOTHOTO U HEOTHOPOIHOTO PIEKTPUUECKUX
HOJIEH.

Onpenenars 1o JMHUAM HaPSHKEHHOCTH AIEKTPUYECKOTO MO
3HAKHU U XapakTep paclpeeieHus 3apsI0B.

Onucwvieams nogedeHue npo8OOHUKOS U OUIIEKMPUKOS 8
971eKMPOCMAmMUYecKoOM noJjie Ha OCHOBe 3HAHULL O CMPOEHUU
geujecmsa.

Pacnosnasams u 6ocnpouzsooums asnenus
INEeKMPOCMAMU4EeCKol UHOYKYUU U NOTAPUIAYUU
OUINEKMPUKOB.

Teopemuuecku npeockaszvl8ams HA OCHOBAHUU SHAHULL O
cmpoeHuU 8ewjecmsa nogedenue NPOBOOHUKO8 U OUINEKMPUKO8
6 anexkmpuyeckom none. ObOCHOBbI8AMb U OMCMAUBAMb CEOIO
MOYKY 3PEeHUsl.

Cocmaenams pagsencmea, c6:3v18aroujue HanpsadCEHHOCb
INEKMPULECKO20 NOJIAL 8 OUIIEKMPUKE C HANPANCEHHOCTNBIO
BHEUIHe20 JNIeKMPUYECKO20 Nos. Beiuucnsame, ucnonv3ys
cocmaeienHoe ypagHeHue, Heu38ecnmmole 8elIUYUHbL.
Onucwvieams npuHyun 0etcmausl 31eKmpoCcmamuyeckol
3auumol.

Omnpenenars NOTeHIHaN MIEKTPOCTATUYECKOTO MOJIS B JaHHOU
TOYKE I10JIs1 OAHOTO U HEeCKOIbKUXTOUEUHBIX HIEKTPUUECKUX
3aps0B, NOMEHYUATbHYIO SHEPLUIO DNEKMPUUECKO20 3apaid U
cucmemvl 3IeKMpUYECKUX 3apsi008, pasHOCTh

MOTEHIIUAJIOB, pabomy 31eKmpoCmamuiecKo2o

NOJ5, HAPSDKEHUE B KOHKPETHBIX CUTYaIUAX.

CocTaBiiTh ypaBHEHUS, CBA3BIBAIOLINE HANPSKEHHOCTD
UEKTPUYECKOTO MOJIS C PA3HOCTHIO OTEHINAIOB. BRIUNCIIATH,
UCIIOJIB3YSI COCTABJIIEHHOE YPAaBHEHHE, HEU3BECTHBIE BEINUNHBI.
N300paxaTh 3KBUIOTEHIMAIbHBIE IOBEPXHOCTH
3JIEKTpUYECKOro nosist. Pacrio3HaBate M BOCIPOU3BOIUTH




SKBUIIOTCHIIMAJIbHBIE [IOBEPXHOCTH I10JI1 TOUEYHOTO 3apsa,
CHUCTEMBI TOUEYHBIX 3apsAJI0B, 3apSHKEHHOM IIOCKOCTH,

JBYX (HeCKOIbKUX) MapauieNbHbIX TIIOCKOCTEH, wapa, cgepbi,
YuruHopa, OAHOPOJHOTO U HEOTHOPOIHOTO 3JIEKTPUUECKUX
noJieil. OOBSACHATH YCTPONCTBO, MPUHIIUI ACHCTBHA,
IIPAKTUYECKOE 3HAYCHUE KOHICHCATOPOB. BBIUNCIIATh 3HAYCHUSA
3NEKTPOEMKOCTH IUNIOCKOTO KOHJIEHCATOPa, 3apsaaa
KOHJIEHCATOPa, HAPsHKEHUS Ha 00KJIaJIKaX KOHJeH caTopa,
[IapaMeTPOB IUIOCKOIO KOHJIEHCATOPa, SHEPTUH
3IEKTPUYECKOTO I0JIS 3apsKEHHOTO KOHACHCATOpa B
KOHKPETHBIX CUTyallUsX.

Paccuyumvisams 0bwyio émxkocms cucmemvl KOHOEHCAMOPO8.
Haxonute B UHTEpHETE M NOTNIOJHUTEIIBHON JINTEPATYPE
uH(pOpMaLKI0 00 OTKPBITUH 3JIEKTPOHA, HCTOPUU U3YUEHUS
EKTPUYECKHUX SIBJICHUH. [ 0OTOBUTH pe3eHTaluy U COOOLIEHUS
M0 U3YYEHHBIM TeMaM (BO3MOXKHbIE TEMbI IIPEICTABIICHBI B
y4eOHUKe).

4.2

3aKOHBI IOCTOSIHHOTO
TOKA

JlaBaTh onpeneneHre NOHITUI: DIEKTPUUECKUH TOK, CUJIa TOKa,
BOJIbT-aMIIEPHAS XapaKTEPUCTUKA, ITCKTPUIECKOE
COTIPOTHUBIICHHUE, CTOPOHHUE CHUJIBI, DJICKTPOIBIKYIIAS CHIIA.
[TepeuncisaTh yCIOBHS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA.
Pacnio3naBath 1 BOCIIPOU3BOJAUTH SIBICHUE AJIEKTPUUECKOTO
TOKa, NEHCTBUSI DTIEKTPUIECKOTO TOKA B MIPOBO/THHKE.
OOBACHATE MEXaHNU3M SIBJICHUI Ha OCHOBAHWUU 3HAHHUH O
CTPOEHUH BEIIECTBA.

Cosz0asamv KomMnviomepHvie MOOENU INEKMPUYECK020 MOKA.
[Tonp30BaThCs aMIIEpMETPOM,

BOJIbTMETPOM, OMMEMPOM. YIUTHIBATh 0OCOOCHHOCTH
M3MEPEHHS KOHKPETHBIM MTPUOOPOM U TIPABHIIA TIOJIKITIOUEHUS B
3JIEKTPUYECKYIO IIETIb.

UccnenoBaTh 3KCIEPUMEHTAIBHO 3aBUCUMOCTD CHJIBI TOKA B
MIPOBOJHUKE OT HANPSKEHUS U OT CONTPOTUBJICHUS TPOBOJHUKA.
CtpouTth rpaduk BOIbT-aMIEPHON XapaKTECPUCTHUKHU.
®opmynupoBaTh 3aKk0H OMa U1l ydacTKa 1€y, YCIOBHUS €ro
npuMeHUMOCTU. COCTaBIATh YpaBHEHHUE, ONTMCHIBAIOIIEE 3aKOH
Oma nJ1 ydacTka 1EeNH, B KOHKPETHBIX CUTYaIUsAX. BoIunChATh,
UCII0JIb3Ysl COCTABIIEHHOE YPABHEHNE, HEM3BECTHBIE 3HAUCHUS
BEJIMYHH.

PaccunteiBath 00111€€ COMPOTUBIICHHUE yIacTKa LIETIH IPU
MOCJIEI0OBATEIbHOM M MapaJuIeIbHOM COECIMHEHUAX
MIPOBOJTHUKOB, NPU CMEULAHHOM COCOUHEHUU

npo8oOHUKOE. BBITIOTHATH pacyeThl CUJI TOKOB U HAIPSDKCHUH B
pa3IMYHBIX (B TOM YHCIIE B CIOKHBIX) JEKTPUUECKUX LIETISAX.
®opMynHpoBaTh U UCHOJIB30BaTh 3aK0H JLxoynsa-Jlenna.
Omnpenenste paboTy U MOIIHOCTH YIEKTPUUYECKOTO TOKA,
KOJIMYECTBO TEIIOTHI, BBIICTSAIOLIECHCS B TPOBOIHUKE C TOKOM,
IIpH 33JJaHHBIX [TapamMeTpax.

®opmynupoBath 3ak0H OMa 1Sl TOJTHOM LIENH, YCIOBHS €ro
npuMeHUMOCTH. COCTaBIISITh YypaBHEHHE, BbIpAKAIOIIEE 3aKOH
OMa 1151 IOJTHOM 11eNH, B KOHKPETHBIX CUTYALIMSIX.
PaccuntbiBath, HCHOJB3YS COCTABIIEHHOE YPABHEHUE,
HEU3BECTHHIEC BEJIMUMHEI.

N3MmepsaTh 3HaueHUE AIIEKTPOABUKYIIEH CUIIbI, HATIPSLDKEHUE U
CHJTy TOKA Ha YJacTKe LIETIH C IIOMOIIbIO BOJIBTMETPA,




amrepMmeTpa U U(POBBIX JATYUKOB HAMIPSHKEHHUS U CHIIBI TOKA.
CobmnroaTh mpaBuiIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢
UCTOYHHUKAMU TOKA.

PaboTaTs B mape, rpyriie npyu BHIIOJTHEHUH TPAKTUIECKUX
3a/1aHUN.

Haxonuts B nmureparype u HTEpHETE MHBOPMALIHIO O CBSI3U
AJIEKTPOMArHUTHOTO B3aUMOJICHCTBHS C XUMHUECKUMHU
peaKkusIMA U OMOJIOTMYECKUMH TTPOIieccamMu, 00
UCTIOJIb30BAHUM JEKTPUUECKUX SBJICHUN )KUBBIMH
OpraHu3Mamu U T. 1.

l'oToBUTE Mpe3eHTaH U COOOIIEHHSI TIO H3YYeHHBIM TEMaM
(BO3MOJKHBIE TEMBI NIPEICTABIICHBI B YYEOHHUKE).

Bvinonnsams oononnumensHule ucciedosamenvckue pabomul no
U3VUEHHBIM MeMam (603MOJICHbLE MeMbl NPeOCMABIeHbL 6
yueOHuKe).

4.3

DNEeKTPUUYECKUMN TOK
B Pa3JIMYHBIX Cpeaax

JlaBaTh onpeienieHue MOHIATHI: HOCUTEIN IEKTPUUECKOTO
3apsija, IPOBOJAUMOCTb, C8EPXNPOBOOUMOCHb, COOCTBEHHAS
MPOBOJIMMOCTb, TPUMECHAS] TPOBOAUMOCTD, AJIEKTPOHHAS
MPOBOJIMMOCTb, IBIPOYHAS] TPOBOAUMOCTD, P-N-MIEPEXO,
BAKYyyM, TEPMOIIICKTPOHHASI SMUCCHUS, SJIEKTPOJIN3, Ta30BbIi
pasps, peKOMOWHAIINS, HOHU3AIHS, CAMOCTOSATEILHBIN pa3psi,
HECAMOCTOSITEIbHBIN pa3psl, niazma.

Pacno3naBath ¥ ONKUCHIBATH SIBJICHUS MPOXOXKIACHUS
3IEKTPUUECKOTO TOKA Yepe3 MPOBOAHUKH, ITOTYITPOBOIHUKHY,
BAKYYM, DJIEKTPOJIUTHI, a3bl.

KadecTBeHHO XapaKTepH30BaTh JIEKTPUUYECKUI TOK B Cpelie:
Ha3bIBAaTh HOCUTENH 3apsA0B, MEXaHU3M UX 00pa30BaHuUs,
XapakTep ABM>KEHUS 3aps0B B JIEKTPUUYECKOM I10JIE U B €r0
OTCYTCTBHE, 3aBUCUMOCTb CHJIbI TOKA OT HaPsSHKEHHUS,
3aBUCHUMOCTD CUJIbI TOKA OT BHEIIHUX YCIIOBHIA.
Teopemuuecku npedckasvl8ams Ha OCHOBAHUU 3HAHULL O
CcmpoeHuU geujecmea xapaxkmep Hocumeineu 3apsoos &
PA3TUYHBIX CPeOax, 3d8UCUMOCHb CONPOMUBTIEHUS
NPOBOOHUKO8, NOTYNPOBOOHUKOS U INEKMPOIUNOE OM
memnepamypsl. Ilpusooums npumepol husuyeckux
9KCNEePUMEHMO8, AGNAIOWUXCA KPUMEPUAMU UCTMUHHOCTU
meopemuyeckux npedckasanui. ObocHosvl6ams u
omcmaueams 80U NPeonoN0NCEeHUS.

[IepeuncisiTe OCHOBHBIE MOJIOKEHUSI TEOPUU IJIEKTPOHHOU
MIPOBOJIMMOCTU METAJUIOB. BhIUNCIATE 3HaUEHUS CpeHEN
CKOPOCTH YHOPSIIOYEHHOTO JABMXKEHUS 3JIEKTPOHOB B METaJLIE
1o/ NEMCTBUEM AJIEKTPUUECKOTO MOJIsi B KOHKPETHOW CUTYallUH.
Onpenenars CONPOTUBIIEHHE METAINTMYECKOTO TPOBOIHUKA ITPH
JTAHHOU TemIieparype.

OxcnepumermanbHo ucciedo8ams 3a8UCUMOCHb
CONPOMUBIEHUSL MEMATUYECKUX NPOBOOHUKOS OM
memnepamypbi.

IIpusooumsv npumepwvl c6epXnpOBOOHUKO8, NPUMEHEHUS
CBEPXNPOBOOUMOCTNU. YIMOYHAMb 2PAHUYbI NPUMEHUMOCTIU
3axona Oma 6 ce53u ¢ Cyuecmeo8anuem 61eHus
C8EPXNPOBOOUMOCTIU.

[IepeunciiATe OCHOBHBIE MOJIOKEHUS TEOPUU DIIEKTPOHHO-
JBIPOYHON IPOBOIMMOCTH IOJYIIPOBOJHUKOB.

[IpuBOIUTE TPUMEPHI YUCTHIX MOTYITPOBOJIHUKOB,




MOJIYTIPOBOTHUKOB C JJOHOPHBIMH U aKIIETITOPHBIMH
IPUMECSMHU.

DKcnepumenmanbHo ucciedo8ams 3a8UCUMOCHIb
conpomueienusi NOJLyNPOBOOHUKO8 Om meMnepamypbl u
0CBEUEHHOCTIU.

ObvsicHsams meopuio npogooumocmu p-N-nepexooq.
Ilepeyucnsams ocnosHble ceoticmea p-N -nepexooa.
Ipumensamo meopuro nPoOBOOUMOCIIU K ONUCAHUIO pAOOMbL
ouooda u mpanzucmopa. [IpuBOIUTH IPUMEPHI UCTIOTB30BAHUS
MIOJTYIIPOBOTHUKOBBIX TIPUOOPOB.

[TepeuncisiTh yCIOBUS CYIIECTBOBAHUS JICKTPHYECKOTO TOKA B
Bakyyme. [I[puMeHSTh 3HAHUS O CTPOCHHUH BEIIECTBA JIJIS
OTIMICAHUS SIBJICHUS TEPMOIJIEKTPOHHOM 3Muccru. ONUChIBATh
MPHUHIIMAIT JCHCTBHUS BAKYYMHOTO JINO0J1a, JJIEKTPOHHO-TY4eBON
TPYOKH.

[TpuBOIUTE PUMEPHI HCITOJIL30BAHUS BAKYYMHBIX IIPUOOPOB.
OOBACHATH MEXaHN3M 00pa30BaHMs CBOOOIHBIX 3apsI0B B
pacTBOpax M paciuiaBax JICKTPOJIUTOB.

OnuceIBaTh 3aBUCUMOCTH COTPOTHUBIICHUS 3JICKTPOJIUTOB OT
TeMIiepaTypol. Teopemuuecku Ha OCHOBAHUU 3HAHUL O
CMpoeHuu geuyecmaea nPeocKazvbleanms X00 npoyecca
anekmpoausa. Ilpusooums npumepst u 80CHPOU3EOOUND
Quzuueckue skcnepumermsl, NOOMEEPAHcOarOUUe 8bloeieHuUe Ha
NeKMPOOax 6eujecmaa npu NPOXOHCOeHUU INeKMPUYECKO20
MOoKa yepe3 INeKmpoaum. Ymounamo eparuybl npUMeHuUMoCcmu
3akoHa Oma 07151 ONUCAHUSL NPOXOHCOCHUS INEKMPULECKO2O
MOKa yepe3 3NeKmpOoaumbl.

[IpuMeHATh 3HaHKS O CTPOSHUH BEIIECTBA JJIsI OTTUCAHUS
SIBJICHHS DJICKTPOJIH3A.

Cocmaensams ypasHeHue, Onucvlearoujee 3aKoH 1eKmpoau3a
Dapaodes, 0151 KOHKpemHbIX cumyayuil. Boiyucnsams, ucnonvsys
cocmaeieHHoe YpagHeHue, Heu38eCmHble 3HAUEHUs GeIUYUH.
[IpuBOAMTE IPUMEPHI UCIIOJIB30BAHUS DIICKTPOJIU3A.
OOBACHATH MEXaHU3M 00pa30BaHMs CBOOOHBIX 3apPs/IOB B
rasax.

[IpuMeHATh 3HaHUS O CTPOCHHUH BEIIECTBA JIJIsI ONTUCAHUS
SIBJICHHH CAMOCTOSITEIBHOTO U HECAMOCTOSTEIILHOTO Pa3psiioB.
PacrnioznaBate, IpUBOAUTH IPUMEPHI, IEPEUUCTISIThH YCIOBHS
BO3HHKHOBEHHS CaMOCTOSITEIBHOIO U HECAMOCTOSATEIHLHOIO
ra30BbIX Pa3psIOB, Pa3IUYHBIX THIIOB Ta30BBIX Pa3psIOB.
[IpuBOIUTE IPUMEPHI UCITOIH30BAHUS FA30BBIX Pa3psI0B.
Ilepeuucnsams ochogHble c80licmMBa U 0O1ACMU NPUMEHEHUS
NAA3Mbl.

Pabomamuw 6 nape, epynne npu gvinonHenuu
uccne0osamenbekux pabom, npu 0CyuwjecmeieHuu
meopemuyecKux npeocKa3anuil.

Haxonuts B muteparype u MHTepHeTe nHpopmanmio mno
3amanHo Teme. [lepepabaTriBaTh, aHATU3UPOBATH U
MPEJCTaBISITh UH(POPMAIIHIO B COOTBETCTBUH C MOCTABICHHBIMU
3a7Ja4aMH.

['oTOBUTH Mpe3eHTaIH U COOOIICHHSI TI0 U3YUYEHHBIM TeMaM
(BO3MO>KHBIE TEMBI MPEACTABIICHBI B YUCOHHKE)

IloBTOpEHUE
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TemaTn4eckoe IJIAHUPOBaAHHUE y'{eﬁnoro npeamera «(])mmca» 11 xJacc B COOTBETCTBHUH C paﬁoqeifl
HpOFpaMMOﬁ BOCIIMTAHUSA

11 kaacc (67 yacoB, 2 yaca B He/IeJII0)

1. OcHOBBI 9 Monyib «IIKOJBHBIA YPOK»
INEKTPOAMHAMUKHI
(mpoaomkeHue)
1.1 | MaruutHoe€ nose 6 JlaBatb onpeieneHne NOHATHI: MArHUTHOE 110JI€, HHTYKIUS

MarHuTHOTO TIO0JIsl, BUXPEBOE MOJIe, CHila AMIiepa, CHiia
Jlopeniia, heppoMarHeTHk, TOMEH, TeEMIIepaTypa

Kropu, macnumnas nponuyaemocmo eewyecmsa.

JlaBaTh onpeneneHre eIMHUIBI UHIYKIIMA MAarHUTHOTO TTOJIA.
ITepeunciisiTh OCHOBHBIE CBOMCTBA MArHUTHOTO TTOJIS.
N3obpaxaTs MarHUTHBIE TUHUHY IOCTOSTHHOTO MarHuTa,
MPSIMOTO TPOBOJHUKA C TOKOM, KATYIIKH C TOKOM.

Hab6mnronaTe B3auMoieiicTBIE KaTyIIKA ¢ TOKOM U MarHuTa,
MAarHATHOM CTPEJIKH U IMPOBOJHMKA C TOKOM, ICHCTBHE
MarHuTHOTO MOJISl HAa IBMOXKYIIYIOCS 3apSKEHHYIO YaCTHILY.
@opMyIUpOBaTh 3aKOH AMIIEpa, HA3bIBaTh TPAHUIIBI €TO
MIPUMEHUMOCTH.

Onpenensary HaNpaBiIeHUE JTUHUN WHAYKIIMHA MarHUTHOTO TTOJISI
C TIOMOIIBIO TIpaBMIIa OypaBurKa, HAIIPaBJICHUE BEKTOPOB CHIIBI
Awmmnepa u cunbl JIopeHiia ¢ mOMOIIbIO MPaBHIIa JIEBOW PYKH.
[TpumensTh 3aKoH AMmiiepa U (popMyIty A7 BEIYUCICHUS CHIIBI
Jlopenua npu penieHuu 3aaad.

ObvacHams npunyun pabomoel YUKIOMpPOHA U MAacc-
cnekmpoepagha.

[lepednciaATh TUIIBI BEIIECTB [0 MAarHUTHBIM CBOMCTBAM,
Ha3bIBaTh CBOMCTBA JMa-, Mapa- U GeppoOMarHeTHKOB.
N3mepsTh cuily B3auMOJEHCTBUS KaTyIIKU C TOKOM U MarHuTa.
Hccneoosams macHumuule ceolicmea mel, U32OmMOBIEHHbIX U3
pasHvix mamepuanog. Pabotats B ape mpu BHIIOJTHEHUH
MPaKTUYECKUX 3aJJaHUM, B I1ape U TPYIIIE PU PELICHUH 3a/a4.
ObvacHamb npuHYun O0eticmeusi J1eKmpouIMepumeibHbIxX
npubOpo8, 2POMKO2080PpUMEIN U INEeKMPOOBULAMEIIAL.
Haxomuts B muteparype u aTepHeTe nHpopmaiuio o BKIaje
Awmrniepa, JIopeHna B n3y4eHrue MarHUTHOTO MOJIsl, PyCCKOTO
¢uzuka CToneToBa B UCCIEOBAHIE MATHUTHBIX CBONCTB
dbeppomMarHeTMKoB, 0 IPUMEHEHUH 3aKOHA AMIiepa,
MIPaKTUYECKOM HCIIOJIb30BAHUU JIEHCTBUSL MAarHUTHOIO OIS Ha
TBUKYIIUICS 3apsfl, 00 YCKOPUTEINAX AIEMEHTAPHBIX YaCTHUII, O
BKJIAJIE POCCUMCKUX YYEHBIX B CO3/IaHUE YCKOPUTEIEH
JIEMEHTAPHBIX YaCTHII, B TOM yucie B O0beTuHEHHOM
UHCTUTYTE siJiepHbIX uccaenoBanuii (OMAN) B r. [ly6He u Ha
anponHoM komnaiaepe B LIEPHe; 06 ucnonb3oBanuu
dbeppoMarHeTHKOB, 0 MAarHUTHOM T10JI€ 3eMJIH.

['oToBUTH Mpe3eHTaIH U COOOIICHHS TI0 U3YUYEHHBIM TeMaM
(BO3MO>KHBIE TEMBI MPECTABICHBI B YUSOHHKE).




1.2

DneKTpoMarHuTHast
AHIYKLHS

JlaBatb onpeieneHue NOHATHIA: ABJIICHUE MIEKTPOMAarHUTHON
WHYKIIUU, MarHUTHBIN noTok, D/1C unaykuuu,
MHAYKTUBHOCTB, caMOMHAYKIus, D1C caMOUHyKIIUH.
Pacnio3naBatb, BOCIIPOU3BOIUTH, HAOIIOIATh SIBJIICHHUE
AJIEKTPOMArHUTHON UHIYKIIMH, TOKa3bIBaTh IPUYUMHHO-
CJIEJICTBEHHBIC CBSI3M IIpH HabOItoAeHUH siBlieHus. HabmonaTe u
aQHAJIM3UPOBATH IKCIIEPUMEHTHI, IECMOHCTPUPYIOIIHUE PABUIIO
Jlenna.

dopmynupoBaTh paBuwiIo JIeHa, 3aK0H AIEKTPOMAarHUTHOM

WHIYKIIMY, Ha3bIBaTh TPAHUIIBI €70 IIPUMEHUMOCTH.
HccnenoBaTh siBIICHUE IIEKTPOMArHUTHON WHTYKITHH.
Ilepeuucnams ycnosus, npu Komopuvlx 603HUKAem
UHOYKYUOHHBLI MOK 8 3AMKHYIMOM KOHmMYpe, Kamyuixe.
Onpedensimo posib Hcele3H020 cepOedHUKA 8 KamyuiKe.
H3zo00pasicamo epaghuvecku sHewnee u UHOYKYUOHHOE
MazHumuwle noas. Onpeodename HanpasieHue UHOYKYUOHHO20
MOKA 8 KOHKPEMHOU CUMYayuu.

OOBSACHATH BOSHUKHOBEHHE BUXPEBOTO AJIEKTPUIECKOTO TIOJIS U
AIIEKTPOMArHUTHOTO TOJIsL. Onucvisams npoyecc
803HukHosenus IC uHOyKyuu 8 08UNCYWUXCSL NPOBOOHUKAX.
IIpeocmasnsams npunyun oeticmeus 21eKmpo2eHepamopa u
INEKMPOOUHAMUYECKO20 MUKPOGDOHA.

PaboTtath B mape v rpynie npu BIMTOTHECHUN TPAKTHIECKUAX
3aJIaHuH, TUIAHUPOBATH IKCTICPUMEHT.

[lepeuncnars npuMepsl UCTIOIb30BAHUS IBJICHUS
ANEKTPOMArHUTHOM MHIYKIIUH.

PacrioznaBatk, BOCIpOU3BOAUTD, HAOIIOAATD SIBJICHUE
CaMOMHJIYKIINH, TOKAa3bIBaTh MPUYNHHO-CJIEICTBEHHbBIE CBSI3U
IpU HaOIO/IEHUU SIBJICHHUSL.

DopMyIMpOBaTh 3aKOH CAMOMHIYKIIUH, Ha3bIBATh T'PAHUIIBI €TO
PUMEHUMOCTH.

[TpoBOIUTH aHAIOTHIO MEXK1Y CAMOMHIYKIIMEH U MHEPTHOCTHIO.
OnpenensTs 3aBUCUMOCTh UHAYKTUBHOCTH KaTYIIKH OT €€
JUIMHBI Y TJIOLIAJN BUTKOB.

Onpenensatb B KOHKPETHOM CUTYyalluu 3HaYEHHs: MarHUTHOTO
notoka, IJ1C unnykuu, 3/[C unoykyuu 6 08UNCYUUXCS
npogoonuxax, IJC caMONMHIYKIINH, UHIYKTUBHOCTD, dHEp2Ul0
INEeKMPOMASHUMHO20 NOJIA.

Haxonuts B muteparype u Matepuere nndopmaruio oo
UCTOPUU OTKPBITUS SABICHUS SJIEKTPOMArHUTHON UHIYKIIMH, O
BKJIaJIe B M3y4EHHE STOTO SBJICHUS pOCcCUCKOro ¢usuka D. X.
Jlenia, o 6opb0e C MPOSIBICHUSMHU AIIEKTPOMArHUTHOM
UHAYKIWU U €€ UCTIOJIb30BAaHUH B IPOMBILIUIEHHOCTH. | OTOBUTH
MPE3EHTAIMH U COOOIICHHS IO U3YYEHHBIM TeMaM (BO3MOXKHbBIE
TEMBbI IPEJICTABJICHBI B yUEOHUKE).

Konebanus 1 BOIHBI
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2.1

Mexanunueckue
Koe0anus

JlaBatp ompenenenue MOHATHIA: KoJiebaHus, KojaeOaTenpHast
CUCTEMa, MEXaHHUYECKUE KOJIeOaHus, TapMOHUYECKIE
KoJe0aHus, CBOOOJHBIC KOJICOaHNs, 3aTyXal0MIe KOJICOaH s,
BBIHYKJICHHBIC KOJICOaHHUsI, PE30HAHC, CMEIIICHUE, aMILTUTY/IA,
NIEPHO]I, YaCTOTa, COOCTBEHHAS YacToTa, (asa.

HaspiBaTh yciioBusi BO3HUKHOBEHHS KoJiebanuil. [IpuBoauTh
PUMEPHI KOJICOATETHHBIX CHCTEM.

OnuceIBaTh MOJICTH «IPYKHHHBIH MAasTHUK,
«MATEMaTHYECKUH MasTHUK.

[TepeuncisiTh BUABI KOJICOATEILHOTO JABMKCHUS, X CBOMCTBA.
Pacnio3naBatb, BOCIIpOU3BOIUTh, HAOIIOIATh TAPMOHHYECKUE
KoJie0aHus1, CBOOOTHBIC KOJICOAHMSI, 3aTyXaroIIHe KoaeOaHus,
BBIHYK/ICHHbIE KOJI€OaHUs, PE30HAHC.

[lepeuncnsth criocoObl MoTy4yeHUs: CBOOOHBIX U
BBIHYKJICHHBIX MEXaHUYECKHUX KoJiebannii. COCTaBISITh
ypaBHEHHE MEXaHUYECKHUX KOJICOAHU, 3aIUChIBATh €ro
pemenue. Onpenenars Mo ypaBHEHUIO K01e0aTeIbHOTro

JBUKEHUS ITapaMeTphl KoeOaHUH.

[IpencraBisaTh rpadMUecKd 3aBUCHMOCTEH CMEIICHHSI, CKOPOCTH
Y YCKOPCHHS OT BPEMEHH ITPH KOJICOAHUSIX MAaTEMaTHIECKOTO 1
MPYXKUHHOTO MasITHUKOB. OmpeernsaTs 1o rpaduky
XapaKTePUCTHKHU KOJICOAHH: aMILTUTY/Y, IEPUO U YacTOTY.
H3zo00pasicams epaghuuecku 3a8ucumocms amnaumyobl
BBIHYHCOCHHBIX KONEOAHUTI OM YACTNOMbL 8bIHYHCOAIOULEll CUTDL.
Ananuzuposamo usmeHeHue 0aHHO20 2paghuxa npu UsMeHeHuu
mpeHusi 8 cucmeme.

BBIYUCIATE B KOHKPETHBIX CUTYALUSAX 3HAYCHHS TIEPUO/Ia
KOJICOAHWUH MaTEeMaTHIECKOTO WM MPY>KMHHOTO MasiTHUKA,
SHEPTHU MAsITHUKA.

OOBICHATH NMPEBPAIICHUS] YHEPTUN TTPH KOJICOAHUIX
MaTeMaTHYECKOTO MasTHHKA U TPy3a Ha MPYKHUHE.
Hccneoosams 3asucumocmsv nepuoda xonebanuil
MAMeMamuyecKo20 MasmHuKa om e2o OIUHbL, MACCbl U
amnaumyowl konrebanuil. Mcciedosamo 3a8UCUMOCMb NepuoOa
KOIeOaHUll 2py3a Ha NPYACUHE OM MACChl 2PY3a U HCECMKOCIU
NPYIHCUHDL.

PaGoTaTh B mape v rpyrie npu perieHu  3a/1a4 ¥ BBIITOJTHECHUN
NPaKTUYECKUX 3aJIJaHH, UCCIIETOBAHMIA, TUIAHUPOBAThH
IKCIiepuMeHT. Bectu quckyccuto Ha TeMy «Poib pe3oHaHca B
TEXHUKE U OBITY».

Haxomuts B suteparype u MHTEpHETE MHbOpMaIuo 00
UCIIOJIb30BAHUM MEXaHUYECKUX KoJieOaHuii B mpubopax
r'e0JI0rOpa3BelIKU, Yacax, Kauelsix, IPyrux yCTpohcTBax, 00
UCIIOJIb30BAaHUU B TEXHHUKE U MYy3bIKE pe30HaHca U 0 Oopboe ¢
HHM.

l'oToBUTH Mpe3eHTaIK U COOOIIEHHS MO0 U3YYEHHBIM TeMaM
(BO3MOJKHBIE TEMBI MPEACTABICHBI B yIEOHHUKE).

Pemats 3amaun. KonTponupoBath pelieHue 3a1a4 caMuM |

JPYTUMH YYaIlUMUCS.




2.2

DNeKTpOMarHUTHbHIE
KOJIeOaHUs

JlaBaTh onpe/iesieHre IOHATHI: JIEKTPOMAarHUTHBIE KOJIeOaHMs,
KOJIe0aTeIbHBIN KOHTYpP, CBOOOIHBIE JICKTPOMArHUTHBIE
KoJIeOaHUsl, a8MoKo1e0anUsl, A8MOKOIeOAmMeNbHAS

cucmema, BBIHYKJACHHBIE 3JIEKTPOMArHUTHbIE KOJICOaHMUs,
IIEPEMEHHBIN JIEKTPUYECKUN TOK, AKTUBHOE

CONPOTUBJIEHUE, UHOYKMUBHOE CONPOMUETIEHUE, EMKOCHHOE
conpomueénenue, NoIHoe CONPOMuUGIeHuUe Yenu nepemenHo20
MoKa, NEUCTBYIOIEE 3HAYCHHUE CUIIbI TOKA, ACHCTBYIOIIEE
3HauUEHUE HaNpsLKeHUs!, TpaHcPopmaTop, KOAPPUIUEHT
TpaHchopMaIuH.

N3obpaxaTs cxemy K01€0aTeTbHOTO KOHTYpA U ONKCHIBATH
NPUHIUI €70 PabOTHI.

Pacno3naBatb, BOCIIpOM3BOIUTH, HAOTIOJATH CBOOOTHBIE
AJIEKTPOMATrHUTHBIC KOJICOAHMUS, 8bIHYHCOCHHbLE
INEKMPOMASHUMHbIE KOJIeOAHUS, Pe30OHAHC 8 Yenu NepemMenHo20
MoKa.

AHanu3upoBaTh NpeBpallleHusl SHEPTUHU B KOJIe0aTeIbHOM
KOHTYpE TP JIEKTPOMArHUTHBIX KOJICOAHUSX.

[IpencraBnsaTes B BUjae rpadukoB 3aBUCUMOCTD AJIEKTPHUIECKOTO
3apsi/ia, CUIIbI TOKA M HAMPSDKEHUS OT BPEMEHU TIPH CBOOOTHBIX
AJIEKTPOMATrHUTHBIX KoJieOaHusax. OnpenensiTs mo rpaduxy
KoJIeOaHUH XapaKTePUCTUKH: aMIUIUTY/y, PO U YacTOTY.




IIposooums ananoz2uro medxncoy mexaHuyeckumu u
INEKMPOMASHUMHBIMU KOJIeOAHUAMU.

3anuceiBath Gpopmyay TomcoHa. BEIUUCIATE ¢ MOMOIIBIO
dopmyner ToMCOHA MTEPHOJ U YACTOTY CBOOOTHBIX
AIIEKTPOMArHUTHBIX KOJICOAHUH.

OnpenensTe Nepuo, 4acToTy, AMIUTUTYLy KoJeOaHHil B
KOHKPETHBIX CUTYyalUsIX. Mccredosams s1eKmpomazHummble
Konebanusl.

Ilepeyucnams ceoticmea aemokonebanuii, aBMoKoIeOamenbHou
cucmemvl. Ilpueooums npumepvl agmoro.1ed6amenbHbix
cucmem, UCNOIL3OBAHUS A8MOKOIOAHUI.

OOBACHATH IPUHLIUII [TOJIy4YEHUS IEPEMEHHOTO TOKA,
YCTPONCTBO T€HEpATOpa MEPEMEHHOTO TOKA.

Ha3zpiBaTh 0COOEHHOCTH IEPEMEHHOTO AIIEKTPHYECKOTO TOKA Ha
y4acTKe LENU C pe3UCTOPOM.

Has3zvieams ocobennocmu nepemenno2o 21eKmpuiecKko20 mokda
Ha yuyacmke yenu ¢ KOHOeHcamopoM.

Has3zvieams ocobennocmu nepemenno20 31eKmpuiecko20 mokda
Ha yuyacmke yenu ¢ Kamywrou UHOYKmuHOCmu.

3anuceiBaTh 3aKOH OMa 14 1eNY EPEMEHHOTO TOKA.
HaxonuTh 3Ha4eHHS CHJIBI TOKA, HAIIPSDKEHUS, aKTHBHOTO
COTIPOTUBIICHUS, UHOYKMUBHO2O CONPOMUBTEHUS, EMKOCIHO20
conpomuenenus, NoIHO20 CONPOMUEIeHUs 11eTU TIEPEMEHHOTO
TOKa B KOHKPETHBIX CUTYaITUIX.

BoruncnsaTe 3Ha4€HHsI MOIITHOCTH, BBIACIAIONIEHCS B LIETIN
NEPEMEHHOTO TOKa, IEMCTBYIOIINE 3HAUEHUS TOKa U
HaNpsHKEHUS.

Has3zvieamu ycnosus 603HUKHOBEHUS pe30HAHCA 8 Yenu
nepemMeHH020 MOKd.

OnuceiBaTh yCTPOMCTBO, MPUHIUIT JEHCTBUS U MPUMEHEHUE
TpaHcdopmaTopa.

Buiuuciams kosghgpuyuenm mpancghopmayuu 8 KOHKpemuwix
CUMyayusx.

Haxonuts B muteparype u Marepuere nndopmanmio o
MOJIy4EHUH, TIepeiade U UCTOIb30BaHUH IEPEMEHHOT0 TOKa, 00
UCTOPHUU CO3JIaHUS U IPUMEHEHUH

TpaHCcPOPMATOPOB, UCNOIL30BAHUU PE3OHAHCA 8 Yenl
nepemMeHH020 MoKa u 0 6opvbe ¢ HuM, ycrexax u mpoodiemax
ANEKTPOIHEPTETUKH.

Cocmasnsams cxemuvl npeobpazosanus snepauu Ha TOL u I'9C,
a makoice cxemy nepeoayu u nompeoieHus

9eKmposHepaul, Ha3bIBaTh OCHOBHBIX NOTpeOUTENeiH
ANEKTPOIHEPTHH. [lepeuuciams npuyunsbl HOmepb IHepeUU U
803MOIHCHOCMU OJis1 NOBbIULEHUS D exmusHocmu eé
UCNONB308AHUSL.

BecTu nmuckyccuto o nosib3e U Bpesie dIeKTPOCTAHIHH,
apryMEHTHPOBATh CBOIO MO3UIIUIO, YMETh BHICIYIIIUBATh
MHEHUE JIPYTHX YYaCTHUKOB.

['oTOBUTH Mpe3eHTaIH U COOOIICHHS TT0 U3YUYEHHBIM TeMaM
(BO3MO>KHBIE TEMBI MPECTABICHBI B YUSOHHKE).

2.3

Mexannueckue
BOJIHBI

I[aBaTL ONPCACIICHUC MIOHSATHUN: MeXaHHU4YeCKas BOJIHA,
InornepeuHad BOJIHA, ITPOAO0JIbHAA BOJIHA, CKOPOCTH BOJIHEI,
JJINHA BOJIHBI, (pa3a BOJIHBI, NJIOCKAA 60JIHA, 60JIHOBAA
noeepxHocmo, qprHm 60JIHbl, 1YY, 3BYKOBAs BOJIHA, TPOMKOCTb




3ByKa, BBICOTA TOHA, TEMOp, OTpaXKEHUE, IPEIOMIICHHE,
HOTJIOIIEHHE, HHTePPEPEHIIUS, OUPpaKyus,

noaApu3ayus MEXaHUYECKUX BOJIH, KOTEPEHTHbIE UCTOYHUKH,
CTOsIYasl BOJIHA, aKyCTUUECKHI pEe30HaHC,
IUIOCKOIIOJIIPU30BaHHAas BOJIHA.

[IepeunciiaTs CBOMCTBA MEXaHUYECKUX BOJIH. Pacnio3HaBaTs,
BOCTIPOW3BOIMTH, HAOIIOIATh MEXaHMUECKUE BOJIHEI,
HOTIEPEYHbIE BOJIHBI, IPOJOJIbHBIE BOJIHBI, OTPAKEHHE,
IpeIoMIICHHUE, MOTJIOIIEHUE, MHTEPPEPEHIINIO, OUDPaAKYUIo U
noasApuzayuio MEXaHM4ecKux BoIH. Ha3piBaTh XapakTepuCTUKU
BOJIH: CKOPOCTb, YaCTOTa, JIJIMHA BOJIHBI, Pa3HOCTH (a3.
OnpenensTb B KOHKPETHBIX CUTYALUSIX CKOPOCTH, YaCTOTHI,
JUIMHBI BOJIHBI, Pa3HOCTH (a3 BOJIH.

3anucvleamo u cocmagnsims 8 KOHKPEMHbIX CUMYAYUSIX
ypasHeHue apmMoHuYecKol be2yujel 80IHbl.

Haxomuts B murepatype u Unrepuere nndopmaruio o
BO30YXJACHUH, NIEpeaue U UCII0JIb30BAHUU 3BYKOBBIX BOJIH, 00
UCIIOJIb30BAaHUU PE30HAHCA 3BYKOBBIX BOJIH B MY3bIKE U
TEXHUKE.

BecTtu nuckyccuio o mosb3e U Bpesie BO3ACHCTBUS Ha YEITOBEKa
3BYKOBBIX BOJIH, apT'yMEHTHPOBATh CBOIO MO3ULINIO, YMETh
BBICJIYIIMBATh MHEHUE JIPYTUX YUaCTHUKOB.

['oToBUTH Mpe3eHTay U COOOIIEHHSI IO U3YYEHHBIM TeMaM
(BO3MOJKHBIE TEMBI NIPEICTABIICHBI B yUEOHHUKE).

2.4

DJIEKTPOMarHUTHbIE
BOJIHBI

JlaBaTh onpeiesieHre MOHSATHIA: JIEKTPOMAarHUTHOE MOJIE,
BUXPEBOE MIEKTPUIECKOE TI0JIC, JICKTPOMArHUTHBIC BOJHBI,
CKOPOCTH BOJIHBI, JITTHHA BOJIHBI, ()a3a BOJIHBI, BOJHOBAs
MIOBEPXHOCTh, PPOHT BOJIHBI, Iy, IIIOTHOCTH MMOTOKA
W3JTY4CHUS, TOUCYHBII NCTOYHHK U3ITy9CHUS, OTPAKCHHUE,
npeJIoMJIeHUE, TIOTJIoNMEeHNEe, HHTEpPEpeHIIHs, Tu(paKius,
TIOTIEPEYHOCTh, TOJISIPU3ALINS IICKTPOMArHUTHBIX BOJIH,
pannoCBsI3b, PAJMOJIOKAIINS, AMILIHTY THAST MO YIS,
nerektupoBanue. OOBSCHITh B3aUMOCBSI3b IIEPEMEHHBIX
IEKTPUYECKOTO U MAarHUTHOTO MoJiel. PucoBars cxemy
pacrpocTpaHeHus IEKTPOMarHUTHOM BOJIHEL. [lepeuncisath
CBOWCTBA M XapaKTEPUCTUKH IEKTPOMATHUTHBIX BOJIH.
ObwvsicHAmMb NPOYECCvl 8 OMKPLIMOM KOLeOAmenibHOM KOHMYpe,
APUHYUN UBTYYEHUSL U Pe2UCMPAYUU INeKMPOMACHUNMHBIX GOJIH.
Pacnio3naBark, HaOJIIOJATh AJIEKTPOMATHUTHBIC BOJIHBI,
U3JIy4CHUE, MPUEM, OTPAKCHUE, IPEIIOMIICHHE, TTOTJIONICHHUE,
UHTEPPEPEHIIHIO, THU(PPAKIUIO U TOISPU3ALUI0
AJIEKTPOMATrHUTHBIX BOJIH.

BBIYUCIIATE B KOHKPETHBIX CUTYAIUSAX 3HAUCHHUSI
XapaKTEePUCTHK BOJH: CKOPOCTH, YaCTOTHI, JJTMHBI BOJIHBI,
pasHocTH (a3, enyouny paouosokayuu.

Cpasnusamv mexaHuuecKue u 31eKmpoMacHUMHbLe GOJIHb.
ObvsacHuamb npuHyunsl paouocea3u U menesU0eHUs.
O6vsicCHAMb NPUHYUNDBL OCYUWECMBILEHUSL NPOYECCO8 MOOYISYUU
u demexkmuposanus. M3oopasxcams npuHyunuaibHvle cxemol
paouonepedamuuxa u paouonpuémuuxa. Ocyujecmensamo
paouonepedauy u paouonpuém. OOvACHAMb NPUHYUNDBL
nepeoauu u3006padxcenus meienepeoamyuKom U NPUHYUNsl
nPUEMA u300padceHUs menesu3opoMm.

HccnenoBath cBOMCTBA AIIEKTPOMATrHUTHBIX BOJIH C TIOMOIIBIO




MoOwmbHOTO Tenedona. Ha3pIBaTh 1 ONMUCHIBATH COBPEMEHHBIE
CPEJCTBA CBS3H.

Boigensats poas A.C. TlonoBa B U3y4eHUH 31EKTPOMArHUTHBIX
BOJIH U CO3/1aHUU paguocBsi3u. OTHOCUTBCS C YBaXKEHUEM K
YUEHBIM U UX OTKPBITUAM. OOOCHOBBIBATh BAXKHOCTb OTKPBITHS
AJIEKTPOMAarHUTHBIX BOJIH JJISl Pa3BUTHUS HAYKU.

Haxomuts B tuteparype u Mntepuere nndopmanuro,
MO3BOJISIOILYIO OTBETUTH Ha IIOCTaBJICHHBIE BOIIPOCHI 110 TEME.
PaGotate B mape u rpyImie npu peiieHnu 3aa4d 1 BbIIIOJIHEHUU
MpaKTUYECKUX 3aaHuil. Haxooumo 6 numepamype u
Hnmepneme unghopmayuro o 8030yxcoenuu, nepedaye u
UCNONb308AHUU INIEKMPOMACHUMHBIX 80.IH, 06 onvimax I epya u
Ux 3Ha4eHuu.

Bectu quckyccuio o mojib3e U Bpesie UCIOIb30BaHUS
YeJIOBEKOM 3JIEKTPOMAarHUTHBIX BOJIH, apTyMEHTUPOBATH CBOIO
MO3UIUIO, YMETh BBICIYIINBATh MHEHUE IPYTUX YYACTHUKOB.
['oToBUTH Npe3eHTaluu 1 cOOOIIEHUS 10 U3YYEHHBIM TEMam
(BO3MOJKHBIE TEMBI NIPEACTABIIEHBI B YUEOHHUKE).

Ontuka

13

CBeTOBBIE BOJIHEL.
I'eomerpuueckas u
BOJIHOBAs OIITHKA

11

JlaBaTh onpenesieHre MOHATUI: CBET, TEOMETPUYECKASI ONTHKA,
CBETOBOH JTy4, CKOPOCTb CBETAa, OTPAKEHHE CBETA,
MpeJIOMJICHHE CBETA, MOJTHOE OTPAKEHUE CBETA, YT OJI aICHMS,
YTOJI OTPAYKEHHS, YTOJI MPEIOMIICHHUS, OTHOCUTEILHBIN
NoKa3aTesb MPEIOMIICHHS, a0COTIOTHBIN IMOKa3aTelh
npeIoMIICHUs, TUH3a, (oKyCcHOe

paccTOsTHHE JIMH3bL, ONITHYECKAst CUJIA JINH3BI, TUCTICPCHSI CBETA,
uHTepdepeHIus cBeTa, Tudpakius cBeTa, Tu(paKknoHHasS
peméTKa, MoJIIpH3aIns CBETa, ECTECTBEHHBIH CBET,
TUTOCKOTIOJIIPH30BaHHBIN CBET.

OnwuchIBaTh METOIbI U3MEPEHUS CKOPOCTH CBETA.
[lepeuncisTh CBOMCTBA CBETOBBIX BOJIH.

Pacnio3naBatk, BOCIIPOU3BOANTE, HAOIIOIATh PACIIPOCTPAHCHHE
CBETOBBIX BOJIH, OTPOKEHHE, IPEIOMIICHHUE, TIOTJIONICHHE,
JMCTIEPCUI0, MHTEPPEPEHIINIO, TU(PPAKIHIO U TIOSIPU3AITUIO
CBETOBBIX BOJIH.

®dopmynuposath npuHIU [ T0iireHca, 3aKOHbI OTPAXKCHUS U
NPEIOMIICHUS CBETa, TPAHUIIBI KX IIPUMEHUMOCTH.

Ctpouts X0J Jiyya B IUIOCKOTIApaJUIeIbHOM MIaCTHHE,
TPEYroJIbHOM MPHU3ME, IIOBOPOTHOU MPU3ME, 000 paYMBArOIICH
pU3Me, TOHKOM JIMH3E.

Ctpoutsb n300pakeHue npeamMeTa B II0CKOM 3epKalie, B TOHKOM
JIVH3E.

[lepeuncnsiTh BUABI TUH3, NX OCHOBHBIE

XapaKTePUCTHUKU [ | ONTUYECKHI LIEHTD, T1aBHAas ONTUYECKas
0Ch, (hoKyc, onTHUECKas CUJIA.

OmnpenensTh B KOHKPETHON CUTYyallUW 3HAYCHHUS yIIia aIeHuUs,
yria OTpakKeHus, yriia IpeIOMIIeHHUs, OTHOCUTEIBHOTO
MoKa3aTesl MPEIOMIeHHUsI, Aa0COTIOTHOTO MOKA3aTesI
MpEeNoMIICHHs, CKOPOCTH CBETa B Cpelie, POKYCHOTO
PaCcCTOSIHUS, ONITUYECKON CHUITBI JIMH3bI, YBETUYCHHS JTNH3HI,
nepuoaa IudpaKIuoOHHON

PEUIETKH, MOJI0KEHUSI UHTEPPEPEHITUOHHBIX U
TU(PPAKIIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB. 3aNMCHIBATh
dbopMyny TOHKOH JIMH3BI, pACCUUTHIBATH B KOHKPETHBIX




CUTYaIUsX ¢ e€ TTOMOIIbIO HEM3BECTHBIC BEJTMYUHBI.
OOBACHATH NPUHLIMII KOPPEKLIUU 3PEHUS C IOMOIIbIO OYKOB.
DKCIIEpUMEHTAILHO OTIPEICIIATh MOKA3aTelh MPEIOMIICHUS
cpenbl, (POKYCHOE PacCTOSTHUE COOMpArOIIei

U pacceusaioueli TMH3, JUINHY CBETOBOU BOJIHBI C IOMOILBIO
T(QPaKIIMOHHON PEIIETKH, OYyeHUBaAMb UHDOPMAYUOHHYVIO
émxocmob komnakm-oucka (CD).

llepeuucnams obracmu npumenenus unmepghepenyuu ceema,
oughpakyuu ceéema, noaspuzayuu ceemad.

HccnenoBaTh 3aBUCUMOCTD yIJla MPEIOMIIEHHS OT yria
Ma/ICHUS, 3aBUCUMOCTH PACCTOSIHUS OT JIMH3BI JI0 N300paKCHHUSI
OT PacCTOSHUS OT JIMH3BI J0 TIPeIMETa.

[TpoBepsATh THITOTE3BI: YTOJI MPEIOMIICHHS MTPSMO
IPONOPLUOHAIIEH YTy NAJICHUS, NPU NIOMHOM CJLOHCEHUU O8YX
JIUH3 ONMUYecKue CUibl CK1aA0bl8arOMCsL.

KoHcTpynpoBats Moienu TeJIecKoa U/uii MUKPOCKOTIA.
PaboTtath B mape v rpymre npu BHITOJTHEHUN MPAKTHISCKUX
3aJIaHuH, BBIIBIKCHUH TUTIOTE3, Pa3pabOTKEe METO/IOB
MIPOBEPKH THIIOTE3.

IInanuposams dessmenbHOCMb NO GLINOTHEHUIO U bINOIHAMND
uUCcne008anusl 3a8UCUMOCTIU MeHCOY usUUecKUMU
BEIUYUHAMU, IKCNEPUMEHMATILHYIO NPOBEPKY 2UNOME3bL.
Haxomuts B mutepatype u HTepHeTe nHbOpMAaIIIio o
ouorpadusx 1. Hetotona, X. ['toiirenca, T. FOura, O.
®dpenens, 00 UX HaAyYHBIX pad0Tax, O 3HAYCHUH UX padOT JIst
COBPEMEHHOM HAYKH.

Bricka3biBaTh CBOE MHEHHE O 3HAUEHUU HAYUYHBIX OTKPBITUI U
pabot no ontuke U. Hetotona, X. ['toiirenca, T. FOnra, O.
®penenst. Bocnpuanmarth, aHAIM3UPOBATh, TIepepadaThIBaTh U
IPEIbABIATH UHPOPMALIMIO B COOTBETCTBHUHU C TOCTABJICHHBIMU
3aauaMu.

BoiiensiTe OCHOBHBIE MOJIOXKEHHUS KOPIYCKYJISIPHOM U BOTHOBOM
TEOpHIl CBETa. YUacTBOBAaTh B OOCYKJICHUU ITUX TCOPUH U
COBPEMEHHBIX B3IJIS10B HA MPUPOTY CBETA.

Vkazvieams epanuysi npumenumocmu 2eomempuyeckoll
ONMUKLU.

["'oTOBUTH pe3eHTALMK M COOOIIECHUS IO U3YYEHHBIM TeMaM
(BO3MOJKHBIE TEMBI NIPEICTABICHBI B yYEOHUKE).

3.2

N3nyuenue n
CIIEKTPBI

JlaBaTh ompeneneHne MOHATHIA: TEIIOBOE U3TyUCHHE,
ANEKTPOTIOMUHECIICHIINS, KaTOI0JIFOMUHECLICHIINS,
XEMUJIFOMUHECHEHIUS, (POTOTIOMUHECLICHIIUS, CHIOUHOU
CHeKmp, TUHeu4amslii Cnekmp, nojai0Camsiii CReKmp, CHeKmp
no2noujenusl, CHeKmpaibHbulll AHATU3.

[lepeuncnsaTs BUIBI CIIEKTPOB.

PacniosnaBars, s6ocnpouzgooums, HaOMIOAATH CIIONTHOM
CHEKTp, JINHEWUYATHIH CIIEKTP, NOJOCATBIA CIEKTP, CIEKTP
W3JIy4E€HHS ¥ TIOTJIOLIECHHUS.

Usz00pascamsb, 06bACHAMb U AHATUIUPOBAMNH KPUBYIO
3asucumocmu pacnpeoenenus IHepeUul 8 Chekmpe aoCcoIomHo
uépHo2o meia.

[lepeuncnsaTs BUIBI 3EKTPOMArHUTHBIX U3TYyYEHUN, UX
HMCTOYHHMKH, CBOMCTBA, TpUMeHeHue. cnoap30BaTh MIKamy
3JIEKTPOMAarHUTHHIX BOJIH. CpaBHMBATh CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH PA3HbIX JUAMA30HOB.




OcHOBBI
CIELMAJIbHOM TEOPUH
OTHOCHUTEJIBHOCTH

34.

OcHOBBI
CIELMAJIbHOM TEOPUH
OTHOCHUTEJILHOCTH

(CTO)

JlaBaTh omnpeercHre MOHATHIA: COOBITHE, TOCTYIIAT,
COOCTBEHHAsl UHEPLIMAIbHAS CUCTEMA OTCUETa, COOCTBEHHOE
BpeMsi, COOCTBEHHas JJTMHA Tella, Macca MOKOsI, MHBAPHAHT,
JHEPTHS TIOKOS.

ObvsacHaAmb npomusopeyusi MedxHcoy KiaccuieckKol MexanuKou u
anekmpoounamuxou Makceenna u npuuunsl nosisienus CTO.
®opmynuposats nocrynatsl CTO.

®opmynrpoBath BeIBObI U3 1ocTynatoB CTO u obvacuame
pensmusucmckue 3¢ghekmoi COKpaujenus pazmepos meia u
3ameO0NleHUsl BpeMEeHU MeHCOY 08YMsL COOLIMUAMU C MOYKU
3peHUs 08UINCYWeUCs cucmembl Omc4éma. AHaTM3UPOBAThH
(bopMyITy peNITUBUCTCKOTO 3aKOHA CI0KEHHUST CKOPOCTEH.
1Iposooumu mvicrennvie IKkcnepumenmsl, NOOMBEPHCOAIOuUe
nocmynamol CTO u ux creocmeus.

Haxooums 6 KOHKpemHuou cumyayuu 3Ha4eHus ckopocmeii mei
6 CTO, unmepsanoe spemenu mesxicoy coobimuimu, OIUHy mend,
9HEp2UI0 NOKOSL YACTUYbL, NOJIHYIO IHEPIUIO YaACMULbI,
DENAMUBUCTCKULL UMNYTILC YACTNUYDL.

3anmchIBaTh BRIPAXKECHUE JIJIsI SHEPTUH TTOKOS U HOJHOT

9HepauU TaCTHII.

W3narath cyTh NPUHIMIIA COOTBETCTBUSL.

Haxomuts B muteparype u MHTEpHETE HHGOPMAIIHIO O TEOPUHU
a¢upa, 00 FIKCTIEpUMEHTaX, KOTOPHIE TIPUBEIIA K CO3/TaHUIO
CTO, 06 OTHOCUTETHHOCTH PACCTOSHUN U TIPOMEKYTKOB
BpeMeHH, 0 ouorpadun A. DitHIITetHA. BRICKA3hIBaTh CBOE
MHeHue 0 3HaueHnu CTO miist COBpeMEHHOM HAyKH.

["'oTOBUTH Mpe3eHTALMH M COOOIIEHUS IO U3YYECHHBIM TeEMaM
(BO3MOXHBIE TEMBI MTPECTABICHBI B YUEOHHUKE).

KBanroBas ¢uzuka

17

CBeToBbIC KBAHTHI

HaBatp onpenenenue noHATui: GororhdexT, KBaHT, TOK
HACBILIEHUS, 3aJIep>KUBAIOIIee HallpshKeHre, paboTa BbIX0a,
KpacHas rpanuina ¢gotosddexra.

Dopmynuposams npeomem u 3a0a4u KBAHMOBOU PU3UKU.
Pacnio3naBare, HabmoaaTh sBieHUE oTodPdeKTa.
OnuceiBath onbITel CTOJIETOBA.

®opmynupoBath runote3y [InaHka o kBaHTaX, 3aKOHBI
dotorddekra.

AHanu3upoBaTh 3aKOHBI PoTodPdeKTa.

3anuchIBaTh U COCTABIISITh B KOHKPETHBIX CUTYalIUsIX
ypaBHeHue DiHIITelHa A1 GoTodPdeKTa U HaXOAUTh C ero
MOMOIIHI0 HEM3BECTHBIC BEJTHUNHBI.

BbryncnsaTh B KOHKPETHBIX CUTYaIIUSAX 3HAYCHUS
MaKCHUMaJIbHOW KHHETUYECKOU SHEPTUHU (POTOIIEKTPOHOB,
CKOPOCTH (POTOIIEKTPOHOB, paOOTHI BEIXO1a, 3aITHPAIOIIETO
HANPSDKEHUs, YaCTOTHI M JUTHHBI BOJHBI, COOTBETCTBYIOIIUX
KpacHoii rpanuiie potorddexra.

[IpuBoaMTH IPUMEPHI HCHIOJIB30BaHUS POTOIDDEKTA.
OOBACHATH CYTh KOPIYCKYJISIPHO-BOJIHOBOTO JIyaTu3Ma.
OnuceiBath ONBITH JlebeeBa Mo M3MepeHHIO 1aBICHHS CBeTa 1
OTIBITHI BaBuIloBa MO OMTHKE.

Onucvligams onvimsi O OUDPaAKYUU I1EeKMPOHOB.




DopMynHpOBaTH COOTHOLIEHUE HEOIIPEAEIEHHOCTEN
I'eiizenOepra u 0OBACHATH €TO CYTh.

Haxonuts B mureparype u Matepuere nHpopmanuio o paborax
CroneroBa, JIebenesa, Basunosa, I[lnanka, Komnmona, oe
bpoiins.

BbiiensaTe posab pOCCUNCKHUX YYEHBIX B HCCIEJOBAHUU CBOMCTB
CBeTa.

[TpuBOAMTH IPHMEPHI OHOTOTHYECKOTO U XUMHYECKOTO
JIIEUCTBUS CBETA.

['oToBUTH Npe3eHTalK U COOOIIEHMSI IO U3YUYEHHBIM TEMaM
(BO3MOJKHBIE TEMBI NIPEICTABIICHBI B YYEOHHUKE).

5.2

ATomHas pusmka

JlaBaTp onpenienieHue NOHITUI: aTOMHOE AP0,
SHEPTEeTUYECKHUI YPOBEHB, SHEPTHS MIOHU3ALMH, CHOHMAHHOE
U3IyyeHue ceema, 8bIHYHCOEHHOE U3TLYYeHUe C8emd.
OnuceiBath onbITH Pesepdopra.

OnuceIBaTh U CpaBHUBATH MOJIENIM aToMa ToMCOHA U
Pezepdopna.

PaccmatpuBaTth, uccne0BaTh M ONMCHIBATH JIMHEHYATHIE
CIIEKTPBHI.

dopMynHpoBaTh KBAHTOBHIE MOCTYaThl bopa.

OOBACHATH TUHEHYATHIE CIIEKTPBI aTOMa BOJIOPO/Ia HA OCHOBE
KBAaHTOBBIX MMOCTYNaToB bopa.

PaccunTthiBaTh B KOHKPETHOW CUTYAIlMH YaCcTOTY U JUTHHY
BOJIHBI HCITyCKaeMoro (pOTOHA MU Mepexo/ie aroMa U3 0JHOTO
CTAIlMIOHAPHOTO COCTOSIHUS B APYro€, SHEPTHI0 HOHU3AINH
aToOMa, 8bIYUCIAMb 3HAYEHUS pAOUYCO8 CMAYUOHAPHBIX OpOUM
9/1eKMPOHO8 8 AmoMe.

Onucwieams ycmpouicmeo u 00vACHAMb RPUHYUN 0elticmEUs
J1a3epos.

Haxomuts B murepatype u UHTEpHETE CBENeHU O (paKTax,
MOJATBEPKIAIOLIUX CIOXKHOE CTPOEHUE aToMa, 0 paboTax
yU€HBIX IO CO3JJAHHUIO MO/JICJIU CTPOCHUS aTOMa, NOJI)YYEHUIO
BbIHYIHCOECHHO20 U3Y4eHUsl, O TPUMEHEHUH JIa3epOB B HAYyKe,
MEAUIIMHE, TPOMBIIIIIEHHOCTH, OBITY.

Boiaensate posb pocCUUCKUX YUEHBIX B CO3JITAHUU U
UCIIOJIb30BAHUU JIa3€POB.

I'oToBUTH Mpe3eHTaIK U COOOIICHHS IO U3YUYEHHBIM TeMaM
(BO3MOJKHBIE TEMBI MPEACTABIICHBI B YUEOHHKE).

5.3

du3uka aTOMHOTO
spa

JlaBaTh omnpeneneHus MOHATHIT: MacCOBOE YHCIIO, HYKJIOHBI,
SIIEPHBIE CUITBL, 8UpmMYyanbHule yacmuysl, NeeKT Macc, JHEPTHs
CBSI3H, y/IelbHAs SHEPTUs CBSI3U aTOMHBIX SI/IEp,
PaMOaKTUBHOCTb, AKMUBHOCMb PAOUOAKMUBHO20

sewecmea, IEPUOJ NOJTypacnaaa, NUCKyCCTBEHHAs
pazoaKTUBHOCTb, SIIEPHBIE PEAKIIMH, SJHEPT€TUYECKHUI BBIXO]
SJICPHOM peaklMH, LemHas siepHas peakius, KodpPUuIuueHT
pPa3MHOKEHHs HEUTPOHOB, KpUTHYECKAsI MACCa, PEAKTOPbI-
Pa3MHOKHUTENH, TEPMOSAEPHAs PEAKLIUS.

CpaBHUBaTh CBOICTBa IPOTOHA U HEUTPOHA.

OnuceiBaTh NPOTOHHO-HEUTPOHHYIO MOJIEIND SApa.
Onpenenars cocTaB AIep pPa3IMYHBIX AIEMEHTOB C TIOMOIIBIO
Tabnauubl MenaeneeBa. M300paxarb 1 UUTaTh CXeMbI aTOMOB.
CpaBHUBATH CUILY DJIEKTPUYECKOTO OTTAJIKMBAHMSI IPOTOHOB U
CHUILY CBSI3M HYKJIOHOB B siape. [lepeuucaame u onucvieams




ceoticmea s10epubix cull. OOvbACHAMb 0OMEHHYI0 MOOeb
83AUMOOEUCMBUA.

Beraucnsate gedexT mace, SHEPTHIO CBSI3H U YACTbHYIO
DHEPTHIO CBSI3U KOHKPETHBIX AaTOMHBIX s/Iep. AHATU3HPOBATh
CBSI3b YJI€JIbHOM DHEPTUHU CBSI3U C YCTOMYUBOCTBIO sJIEP.
[TepeuncisiTh BUBI PAIMOAKTUBHOTO PaCIiaia aTOMHBIX SIEP.
CpaBHUBaTh CBOICTBa anb(a-, 6eTa- U raMMa-u3IIydeHUH.
3anucvleamo npasuna cmeweHus npu paouoaKmueHvLx
pacnaoax. Onpedensims 371eMeHmbl, 00pazyOWUecs 6
pe3yivmame paouoaKmueHblx pacnaoos.

3anuceIBaTh, OOBSICHITH 3aKOH PAJHOAKTUBHOTO Pacrajia,
YKa3bIBaTh TPAHUIIBI €ro NpuMeHuMoCcTH. OnpeIeNsTh B
KOHKPETHBIX CUTYAITUSX YHCII0 HEPACIIABIIUXCS SIICP, YUCIIO
pacraBIIuxcs saep, Mepruol moaypacnanga, akmueHOCHb
sewecmaa.

Ilepeuucnsams u onucvieams memoovl HabIIOOeHUs U
peaucmpayuu 21emenmapHulx yacmuy. Habarooame mpexu
anvga-uacmuy 6 kamepe Bunvcona. Pecucmpuposams sioepHule
usayuenus ¢ nomowvto cuémuuxa I eticepa. Onpeoensimo
UMAYILC U DHEP2UI0 YACTNUYLL NPU OBUNCEHUU 8 MASHUTNHOM
noze (no hoomoepagusm).

3anuchIBaTh SAepHBIC peakiuu. OnpeaesaTh PO yKThI
AJIEPHBIX peaklnii. PaccCunThIBaTh SHEPrUYECKUN BBIXO
AJIEPHBIX PEAKIUN.

OnuceiBaTh MEXAHU3MBI ICJICHUS SJIEP U LEMHOM sIepHOM
peakuuu. CpaBHUBAThH SJIEPHBIE U TEPMOSJIEPHBIE PEAKIIH.
ObvacHAMb NPUHYUNBL YCMPOUCmMea U pabomul s10epHbIX
peaxmopos. Y4acTBOBaTh B 0OOCYXJACHUU MIPEUMYIIECTB U
HEJOCTaTKOB SAEPHOM SHEPTETUKH.

AHanuzuposams onacHocms s0epHbIX U3LYYEHUL O HCUBLLX
Op2aHU3MOS.

Haxonuts B nuteparype u uTepHere cBeeHns 00 OTKPBITHH
POTOHA, HEUTPOHA, PAIMOAKTUBHOCTH, O MOJYyYCHUU U
UCIIOJIb30BAHUU PATUOAKTHUBHBIX U30TOIIOB, HOBBIX
XUMHYECKUX DJIEMEHTOB.

Boiensats poib pocCHCKUX YYEHBIX B HCCIEAOBAHUAX
ATOMHOTO $Ipa, OTKPBITUH CIIOHTAHHOTO JICJICHUS AJIEp ypaHa,
Pa3BUTHUU STACPHON SHEPTETUKHU, CO3/IaHUU HOBBIX U30TOTIOB B
OUSUN (OO6beaMHEHHBIN UHCTUTYT SIICPHBIX UCCIIEIOBAHUI B T.
Jlybne).

I'oToBUTH Mpe3eHTaIK U COOOIICHHS IO U3YUYEHHBIM TeMaM
(BO3MOJKHBIE TEMBI NIPEACTABICHBI B yUEOHHUKE).

5.4

OneMeHTapHbIe
YaCTHILIBI

JlaBaTp onpenesieHre NOHATHN: AHHUTUIISILIUS, JIeNMOHDbI,
ao0pombl, KEApK, 2niooH. IlepedncraTh OCHOBHBIE CBOMCTBA
3JIEMEHTAPHBIX YACTHIL.

Briaenars rpynibl 2J€MEHTApHBIX YACTHIL.

[IepeunciiaTs 3aKOHBI COXPAHEHUS, KOTOPBIE BBITIOJIHSIOTCS IIPU
npeBpameHusx yactull. OnuchIBaTh NPOLECCH aHHUTUIISILIMI
YaCTHUIl U aHTUYACTHULL U POXKACHUS dJIEKTPOH-TIO3UTPOHHBIX
nap.

HaspiBath 1 cpaBHUBATH BUABI (PYHIaMEHTATBHBIX
B3aHUMOICHCTBUIA.

OnuceIBaTh PoOJIb YCKOPUTETIEH B U3YUEHUU 3JIEMEHTapHBIX
yactull. Hasvieams 0cHOBHbIE 8UObL yCKOpUumereti




9NEeMEHMAPHBIX YACUY,.

Haxonuts B ntureparype u MHTepHeTe cBeJeHUs 00 HCTOPUH
OTKPBITHS 3JIEMEHTAPHBIX YaCTHULl, O TPEX dTanax B pa3BUTUU
(HU3UKM >TIEMEHTaPHBIX YaCTHII.

OnwuceIBaTh COBPEMEHHYIO (PU3HUECKYIO KAPTHHY MHpA.
['oToBUTH NIpe3eHTalKU U COOOIIEHMSI IO U3YYEHHBIM TEMaM
(BO3MOJKHBIE TEMBI NIPEICTABIICHBI B YUEOHHUKE).

Crtpoenue
Bcenennoi

6.1

CoytHeuHas cCUCTEMA.

JlaBatb onpeneneHne NOHATHIA: HebecHas cghepa, FIKIUNMuKa,
HebecHblll 9K8AmMop, NOII0C MUpd, 0Cb MUpA, Kpye CKIOHeHUs,
npAMOe 80CX0HCOeHUe, CKIOHeHUe, Napallakc, mapcexk,
ACTPOHOMHUYECKAS €IMHUIIA, TIEPUTENHH, adennii, COTHEUHOE
3aTMEHUE, JIYHHOE 3aTMEHHE, TIIIaHEThl 36MHOU TPYIIIIHI,
TJIAaHETHI-TUTAHTBI, ACTEPOUI, METEOP, METEOPUT, (hoToChepa,
CBETUMOCTb, IPOTyOEpaHeL, ny1bcap, HeumpoHHas 36e304d,
uépHas Obipa, MPOTO3BE3/1a, CBEPXHOBAS 3BE3/1a, TAJTAKTHKA,
KBazap, KpacHOE CMEIIeHHE, TeOpHs bobIIoro B3phiBa,
BO3pacT BceenenHoil.

Hab6mronats JIyHy ¥ TUTaHETHI B TETIECKOII.

Brinensats ocobeHHOCTH crcTeMbl 3emMisi-JlyHa.
Pacnio3naBatb, MO1eTMpPOBaTh, HAOIIOAATH JTYHHBIE U
COJTHEUHBIE 3aTMEHUS.

OOBACHATH NPUIKBBI U OTIUBBIL.

Dopmynuposams u 3anucvieams 3akonvl Kennepa.

6.2

CoJHIIE U 3BE3IbI

OnuceiBath cTpoeHre COTHEYHON CUCTEMBI.

[lepeuncnaTh MIaHETHl U BUBI MAJTBIX TEJ.

OnuceiBath ctpoeHue CoJHIIA.

Hab6mogaTts comueunsie nsitHa. CoOmoaaTh MpaBuiia
Oe3omacHOCTH npu HaOmroAeHU CoJTHITa.

[TepedncnaTh TUTMYHBIE TPYIIIBI 3BE3/1, OCHOBHBIC (PU3UUECKHE
XapaKTEPUCTHKHU 3BE3I.

OnuchIBaTh IBOTIOIUIO 3BE3/1 OT POXKICHHUSI IO CMEPTH.
HazwiBaTh camMble sipkre 3BE3/IbI U CO3BE3 IS

6.3

Crpoenue
Bcenennoit

[lepeuncnaTh BUABI TAIAKTHK, OMUCHIBATH COCTAB U CTPOCHHUE
rajnaktuk. Beigensats Muteunsiii [TyTs cpeau Apyrux rajakTuk.
Onpenenars mecto CosiHeUHOM cucteMbl B ['anakTuke.
OrneHuBaTh MOPSIIOK PACCTOSHUMN 10 KOCMUYECKUX OOBEKTOB.
OnuceIBaTh CyTh KPACHOTO CMEUIEHUS U €r0 UCIOJIb30BAaHUE
IIPU U3YYECHUH TaJaKTUK.

[IpuBOIUTE KpaTKOE U3JI0KEHHE TEOPUU bOIBILIOTO B3pbIBA U
TeOpUH pacimpsironierics BeeneHnHo.

ObvscHaAmMb cymv NOHAMUL « MEMHAS MAMepUsLy U « MEMHAs
HEpUsY.

IIpusooumsv npumepuvl UCNONL308AHUS 3AKOHO8 Pu3UKU OIS
00bACHeHUsL NPUPOObI KOCMUYECKUX 00BbEKMO8.

PaGotath B mape u rpymnie npu BHIOJIHEHUN MPAKTUYECKUX
3aJJaHU.

Hcnonb3oBate MHTEpHET A7 OMCKA N300paKeHHHA
KOCMUYECKHX 00BEKTOB M HHPOpMAIK 00 X 0COOEHHOCTSIX.

IloBTOpEHUE




Ilepeyenp sabopaTopHbIX padoT

n/u

Tema

Jara

10 kiace

W3yuenne nBuxKeHHS Tena, OpOIIEHHOTO TOPH30HTAIBHO

HSy‘-IGHI/IC ABWIKCHUA TCJIa IO OKPYKHOCTH

N3mepenue xKeCcTKOCTH MPYKUHBI

N3mepenue koddduiimeHTa TpeHUS CKOThKECHUS

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKOU YHEPTUU

HSy‘-IGHI/IG PaBHOBCCHA TECJIA IO I[ef/'ICTBI/ICM HCCKOJIBKUX CHJI

DKkcnepuMeHTallbHas poBepka 3akoHa ['eif-Jlroccaka

O INO(OT|BRWIN|F-

IlocnegoBarenpHOE U mapaijiICJIbHOC COCIMHCHU A
ITPOBOTHHUKOB

Nzmepenune DJIC v BHYTPEHHETO COMTPOTUBIICHUS HICTOUHUKA
TOKa

11 kaacce

HaOmronenne neficTBUS MArHUTHOTO OJIS HA TOK

N3yuenue sBiaeHUs 27€KTPOMarHUTHON MHTyKIIUN

Ompenenenre yCKOpeHusi CBOOOTHOTO TIAJCHUS PU MTOMOIIN
MasiTHUKa

I/I3MepeHHe IMOKa3aTeJId NPCIOMIICHUA CTCKIIA

Omnpenenenrne ONTHYECKON CHITBI M (POKYCHOTO PACCTOSTHUS
COOMpAarOIIeH JIMH3BI

M3Mepenne niMHbl CBETOBOM BOJIHBI

Ornenka nHGOPMAITMOHHOM EMKOCTH KoMIakT-aucka (CD)

HaGnrogenue crutonHoro v IMHEHYaTOro CIIeKTPOB

IlepeyeHb KOHTPOJbHBIX Pad0T

n/n

Tema

Jlara

10 kaace

Kunemaruka Touku u TBEPAOro TCjia

Z[I/IHaMI/IKa. 3akoHbl MexaHukd Herorona. CHilbl B MEXaHHKE

3aK0HBI COXpaHCHHA B MCXaHUKE. Cratnka

MounekynspHas $U3MKa U TEPMOANHAMHIKA

DneKTpocTaThKa

3aKOHBI HOCTOSTHHOTO TOKa

~NoOo|g|h|lW|IN|F

QHCKTpI/ILICCKI/Iﬁ TOK B PAa3JIMYHbIX Cpelax

11 kaace

MarauTHo€ noJie. 9J'IeKTpOMal"HI/ITHa$[ WHAYKIUA

Konebanus 1 BOJHBI

OnTuka

AW

KBanToBas ¢pusuka




Ka.]'leH)IapHO-TeMaTH‘leCKOC IJIAHUPOBAHUE y‘{66HOF0 nmpeamMera «(1)1/131/11(3»

10 kacc

Ne Tema pasnena Koa-Bo | Jara

n/n Tema ypoka 4aco0B NPoOBeIeHUus
BBenenue. ®u3uKa U eCTECTBEHHO- 2
HAYYHbI MeTO/] MO3HAHUS MPUPOIBI

1 ®du3rKa U €CTECTBEHHO-HAYYHBIN 1 01.09.22
METO/T IO3HAHWSI TIPHPOJIBI

2 Wucrpykrax mo Th 1 05.09.23

®du3nKa ¥ €CTECTBEHHO-HAYYHBIH METO/I TO3HAHUS TIPUPOIBI
MexaHnuka 7

3 Buibl MexaHM4eCKOTO ABUKEHUS U 1 08.09.22
CHOCOOBI €r0 ONHMCAHUSI.

4 Tpaekropus. [1yts. [lepemenenue. PaBHomepHoe 1 12.09.22
MPSMOJIMHEHHOE ABM)KEHUE U €T0 OTTMCAHHE.

5 CrnosxeHnue ckopocteil. MrHOBEeHHas U CpeHsIsl CKOPOCTH. 1 15.09.22
Yckopenue.

6 JIB>KeHME C TOCTOSIHHBIM YcKopeHueM. JlabopaTopHas padbora 1 19.09.22
No 1 «M3yuenne
JIBUKEHHUSI TeJla TI0 OKPYKHOCTH.

7 CrnoxeHnue ckopocren 1 22.09.22

8 JlabopaTtopnas padota Ne 2 «l3ydeHue ABHKEHUS Tea 10 1 26.09.22
OKPY>KHOCTH.
[ToaroroBka Kk KOHTPOJIBHOM paboTe

9 Kountponsnas padora Ne 1 o teme 1 29.09.22
«Kunematuka TOYKU ¥ TBEPAOTO TEIa
3akonbl TnHAMUKH Hbl0TOHA 3

10 OcHOBHOE yTBEpK/IeHUE MEXaHUKU. SIBiieHne nuepuuu. Cuna. 1 03.10.22
Macca.
Enununa maccel.

11 [TepBrriii 3akoH Hetotona. Bropoii 3akon Herorona. ITpunamun 1 06.10.22
CYTEPIO3UINH CHIL.

12 Tpernii 3akoH Herotona. I'eonienTpudeckas cucreMa oTcueTa. 1 10.10.22
[Tpunanmn otHocutensHOCTH ["anues.
Cuiibl B MeXaHHUKe 5

13 Cunsl B npupoje. Cuna TsKECTH U CHJIa BCEMUPHOTO TATOTEHMSL. 1 13.10.22

14 Bec Tena. HeBecomocTs. Pemenne 3amau. 1 17.10.22




15

Hedopmanus u CHIIBI yIIPYTOCTH. 3aKOH

I'yka.
JIaboparopHas padota Ne 3 «M3mMepeHne )KeCTKOCTU TPYKUHBD.

20.10.22

16

Cunbl TpeHusl.
JIaGopatopHnas padota Ne 4 «M3mepenne kodpduimeHTa TpeHus
CKOJIBKCHUS.

24.10.22

17

KonTtposneHas padota Ne 2 o teme
«/Innamuka. 3akonsl Mmexanuku Herotona. Cusibl B
MEXaHHUKE.

27.10.22

3aKkoHbI COXpaHEHUS B MEXaHHUKE

18

Nmnynsc MaTepralibHOM TOUKU. 3aKOH COXpaHEHUs] UMITYJIbCA.

07.11.22

19

Mexannyeckasi paboTa U MOIIHOCTb.

10.11.22

20

OHneprus. Knnernueckast sHeprus.

14.11.22

21

PaGora cuibl TSKECTH U CHITBI
ynpyroctu. KoHCcepBaTUBHBIE CHIIBL.

17.11.22

22

[TorenumanbHas SHEPrus.

21.11.22

23

3akoH COXpaHCHUA SHEPTHUU B MCXAHUKCE.

24.11.22

24

JlabopaTtopnast padota Ne 5 «M3ydenue
3aKOHA COXPAHCHUS MEXaHUIECKOM SHEPTUN».

28.11.22

Cratuka

25

PasHoBecue Ten.

01.12.22

26

JlabopaTtopnast padota Ne 6 «M3ydenne
paBHOBECHS TeJIa MOJT ICHCTBUEM HECKOJIBKHUX CHID».

05.12.22

OCHOBBI THAPOMEXAHUKHU

27

JaBienue. YciaoBue paBHOBECHS
SKUIKOCTH.

08.12.22

28

JIBr>KeHUE )KUJKOCTH. Y paBHEHHE
bepnymm.

12.12.22

IHoaBeaeHne UTOrOB M3y4YeHHUS TEMbI
«MexaHuKa»

29

KonTponbnas padora Ne 3 o teme:
«3aKOHBI COXpaHEHHUsI B MexaHuke. CTtaThuka»

15.12.22

MoaekysipHas pusuka u
TePMOAUHAMHUKA

30

Ocnosnble nonoxennss MKT. Pazmepst
MOJIEKYJI.

19.12.22

31

BbpoyHnoBckoe nBrxenue. CHibl
B3aUMO/IEHCTBHS MoJieKy1. CTpoeHue ra3000pa3HbIX, KUIKUX U
TBEPBIX TEIL.

22.12.22

YI)aBHeHI/Ie COCTOSIHUSA UI€AJTBHOT0

32

OcHoBHOE YPaBHCHUC MOJICKYJISAPHO-
KUHETHYECKOM TCOPHHU I'a30B.

26.12.22




33 Temmneparypa Kkak MAKpOCKOITMYECKAs XapaKTEPUCTHKA Ta3a. 09.01.23

34 VYpaBHEeHHE COCTOSIHUS UI€aTLHOTO Ta3a. 12.01.23

35 ["a30BbIC 3aKOHBI. 16.01.23

36 JlaboparopHas padota Ne 7 19.01.23
«DQKcnepuMeHTanbHas poBepka 3akoHa ['eli-JIroccakay.
B3anMHbIe npeBpamieHust JKUTKOCTH U
rasa

37 Hacpimennslii nap. /laBinenue HachlleHHOTO napa. BiaxxHocTh 23.01.23
BO3/yXa.
KuakocTu u TBepable Tejia

38 CoiictBa xuakocTh. [IToBepXHOCTHOE HATSDKEHUE 26.01.23

39 Kpucrammaeckue n amopdHbIe Tena. 30.01.23
OCHOBBI TEPMOTUHAMHUKHI

40 Buyrpennsis sueprusi. 02.02.23
PaGota B TepmMoanHaAMUKE

41 KommuectBo TerioTel. YpaBHeHHE 06.02.23
TEIJIOBOTO OaaHca.

42 [TepBrIii 3aKOH TEPMOTMHAMHUKH. 09.02.23

43 [IpumeHeHue nepBoro 3aK0Ha TEPMOJIUHAMMKH K pa3IHYHBIM 13.02.23
MpoIIeccam.

44 BTtopoii 3akoH TepMOIMHAMUKH. 16.02.23

45 [TpuHIUT AEHCTBUS TETIOBBIX 20.02.23
neurateneit. KoahdumueHT mosie3Horo AeicTBHS TETUIOBBIX
JIIBUTaTEJIEH.

46 KonTtponsnas padora Ne 4 o teme 27.02.23
«MonexynsipHas (U3HUKa H TEPMOJHMHAMHUKA
DJIeKTPOCTATHKA

47 DNEeKTPUYECKUN 3apsi U AJIEMEHTapHbBIC 02.03.23
YaCTHUIIbl. 3aKOH COXpaHeHud 3apsiaa. 3akoH Kynona. Eqununa
AIIEKTPUYECKOTO 3apsiia.

48 DnekTpuyeckoe mose. HampsbkeHHOCTh 06.03.23
ANIEKTPpUYECKOTo 1oJsi. CHIIOBBIC JIMHUM.

49 [Tone TouewHorO 3apsiaa u 3apsHKEHHOTO 09.03.23
mrapa. [punimn cyneprno3uiuu nojiei. [IpoBogHuky u
JMAJICKTPUKHU B
ANIEKTPOCTATUYECKOM TIOJIE.

50 [ToreHumanpHas 23HEPrUs 3apsHKeHHOTO Tena. [loTeHnman u 13.03.23
Pa3HOCTh MOTCHIUAIOB. DKBUIIOTCHIIMATBHBIC
TIOBEPXHOCTH.

o1 OnexrpoéMkocTh. KonneHcarop. DHeprust 3aps>KeHHOTO 16.03.23
KOHJICHCATOPA.
[IpumeHeHre KOHAEHCATOPOB
52 KonTtponsHas padota Ne5 o teme 20.03.23

«DNEKTPOCTATUKAY.
3aKOHBI NOCTOSIHHOT'O TOKA

53 Onexrpuueckuil Tok. Cuina Toka. 3aKoH 23.03.23
Owma 7151 ydacTka 1enu

54 DNEeKTpUUECKUE LIETH. 04.04.23

IlocnegoBarenbpHOE U napaljieJIbHOC COCANHCHUSA TPOBOAHHUKOB




55 JIaboparopHas pabota Ne 8 1 07.04.23
«[TocnenoBaTenbHOE U MAPAIIICIBHOE COSTUHCHUS
IIPOBOTHUKOBY.

56 PabGoTa 1 MOILIHOCTH NOCTOSIHHOTO TOKA. 1 11.04.23

o7 DnekTpoABMKYIas cuia. 3akoH OMa Jyist OJTHOM LIETIH. 1 14.04.23
Jlaboparopuas padora Ne 9 «M3mepenne DJC u BHyTpeHHETO
COIIPOTUBJICHHUA

HNCTOYHHUKA TOKa».

58 JIaboparopHuas pabota Ne 9 «M3mepenne 1 18.04.23
O/1C 1 BHYTpEHHETO COMPOTUBIICHUS HCTOYHUKA TOKAY.

59 KonTtponsnas padora Ne 6 o Teme 1 21.04.23
«3aKOHBI TOCTOSTHHOTO TOKa.
DJIeKTPUYECKHI TOK B Pa3JINYHBIX 5
cpenax
60 DNEeKTPOHHAS TPOBOIUMOCTH METAIIIOB. 1 25.04.23
3aBHCHMOCTBH COMTPOTHBIICHHSI IPOBOTHUKA OT TEMIIEPATYPHI.
CBepXnpoBOAMMOCTh

61 DNEeKTPUYECKUM TOK B 1 28.04.23
noJrynpoBogHuKax. CoOCTBEHHAS M PUMECHAS TPOBOIUMOCTH.
p-n nepexon. I1omynpoBOJHUKOBBIN AUOI.

62 DNEeKTPUYECKUI TOK B BaKyyMe. DJIEKTPOHHO-TTy4IeBast 1 02.05.23
TpyOKa.

63 DNEKTPUIECKUH TOK B )KUIAKOCTSIX U 1 05.05.23
razax. 3akoH aiekTpoJn3a. [Inazma

64 KonTtponsnas padora Ne 7 o teme 1 12.05.23
«INEKTPUUECKUM TOK B Pa3JIUUHBIX CPEIIax».
IloBTOpEHUE 4

65 MexaHnka 1 16.05.23

66 MoutekynspHas pu3nKa 1 19.05.23

67 TepmouHamMuka 1 23.05.23

68 OCHOBBI AJIEKTPOIMHAMHUKH 1 26.05.23

69 [ToBTOpEeHue 1 30.05.23

ITo mporpamme — 69 vacoB (2 yaca B HEJIEIIO)
B cootBerctBUU ¢ KaneHaapHbiM yueOHbIM rpaduxkom MBOY COII Ne 30 c. PomaHOoBKa, rocynapcTBEHHBIMU
Mpa3JHUKaMU, mporpamMma OyJeT BBINOIHEHa 3a 69 Jaca.

COI''TACOBAHO COI'JTACOBAHO
IIporokou Ne 1 3acenanus 3amectutens qupekropa no YBP
METOUYECKOT0 COBETA Kpacnosipyxckas O.B.
MBOY COII Ne 30 c. PomanoBka

ot 30.08.2022 rona 30.08.2022 rona
PyxoBoaurens MC

Kpacnospyxckas O. B.



KanenpapHo-temaTndeckoe niiaHupoOBaHue Y4eOHOro npeaMera «puznka»

11 kaace

Ne Tema pa3snena Koxn-Bo | ara

n/n Tema ypoka 4acoB MPoBeJIeHUus
MarsnuTHoe moJie S

1 MarnutHoe none. Unaykius 1 05.09.22
MarHUTHOTO TIOJIS.

2 JlabopaTtopHnast padota Ne 1 «HaGmronenue 1 06.09.22
JCWUCTBYSI MATHUTHOTO TTIOJISI HA TOKY.

3 Cuna Amriepa. 112.09.22

4 JleiicTBrE MAarHUTHOTO TOJISL HA IBUKYIIYIOCS 3apsSyKEHHYIO 1| 13.09.22
YJaCTHILY.
Cuna Jlopenna.

5 MarnuTHbIE CBOMCTBA BEIIECTBA. 1119.09.22
DJIeKTPOMArHUTHAS UHIYKIMS 4

6 DneKTpoMarHuTHast UHAYKIUsS. MarauTHeli notok. [IpaBuio 1| 20.09.22
Jlenna.
3aK0H IEKTPOMArHUTHOW WHIYKITUH.

7 Jlaboparopuas padoTa Ne 2 «3ydeHune 1 26.09.22
SIBIICHUS DJIEKTPOMATHUTHON MHTYKIIUID.

8 SBneHne caMOMHTyKITHH. 1127.09.22

I/IHIIYKTI/IBHOCTI). 9Hepr1/1${ MAar"HmMTHOTO ITOJIA TOKAa.

9 Kontponbras padota Nel mo teme 1 03.10.22
«MarsuTtHoe noJje. DIeKTpOMarHuTHas
WHIYKIUS).

Mexannuyeckue KoJied0aHus 3

10 CBoboanbie Konebanus. 'apMoHnYecKre 1104.10.22
KoJ1€0aHus.

11 JlaGopaTtopHnas pabota Ne 3 «OnpeenieHne yCKOpeHus 1 10.10.22
CBOOOJTHOTO TIa/ICHUS TIPH
MTOMOIIIA MasITHUKA.

12 3aryxarolue 1 BbIHYXJICHHbIE KOJIeOaHusl. 1(11.10.22
Pesonanc
JIEKTPOMATHUTHBbIE KOJIeOaHusI 6

13 CB0oOOIHBIC JIEKTPOMArHUTHBIC KOJIeOaHus. ["'apMoHUYecKre 117.10.22
AJIEKTPOMArHUTHBIE KOJIeOaHus B KOJIe0aTEIbHOM KOHTYpE.
®opmyiia
Tomcona.

14 IlepeMeHHBIN 3IIEKTPUUECKUHN TOK. 1| 18.10.22
Pe3ucrop B 11enu nepeMeHHOro ToKa.

15 KoHnpaeHncarop n kaTymnka HUHIyKTUBHOCTH 1|24.10.22
B I[EMTU TIEPEMEHHOTO TOKa

16 Pe3onaHc B 351eKTpUUYECKOM LIENH. 1| 25.10.22

17 I'enepaTop nepeMeHHOro TOKa. 1|07.11.22
Tpancdopmarop.

18 [IpousBocTBO, Nepenava u 1|08.11.22

noTpebIeHne MEKTPUIECKON SHEPTUU




MexaHn4YecKHe BOJHbI

19 BosnHoBele siBeHus. XapaKTepucTUKU 14.11.22
BOJIHBI.

20 3BYKOBBIC BOJIHBI. 15.11.22

21 Wntepdepennmst, nudpaxius u 21.11.22
MOJIIPU3ALINS MEXaHHUECKUX BOJIH.

JIeKTPOMArHUTHBIE BOJIHBI 5 22.11.22

22 DIEKTPOMAarHUTHOE TIOJIE. 28.11.22
DNeKTpOMAarHUTHAs BOJIHA.

23 N3o6perenue pagro A. C. [TonoBbiM. 29.11.22
[TpuHIMTIEL pagrocBs3u. Moy asaIus U JeTEeKTUPOBAHUE.

24 CBO#ICTBA AJIEKTPOMArHUTHBIX 05.12.22
BOJIH. PacnipocTpanenue paaroBoJiH. Pagronokanus.

25 [Tonsarue o reneBunenun. Pazsurue 06.12.22
CpPE/ICTB CBSI3U.

26 KonTponsnas pabora Ne2 no teme 12.12.22
«Konebanus 1 BOIHBD.

CaertoBble BOJIHBL. ['eomeTpuyeckas u 11
BOJIHOBAsI ONITHKA

27 Ckopoctb cBeta. [Tpunimmn [roirenca. 13.12.22
3aKOH OTpaKEHHS CBETA.

28 3akoHbI IpenoMiieHus cBeta. [lomHoe 19.12.22
OTpaKEHHE CBETA.

29 JlaboparopHas padota Ne 4 «M3mepenue 20.12.22
MOKa3aTesl MPEIOMIICHHS CTEKIIay.

30 JIunzel. [loctpoenue m3obpaxeHuii B 26.12.22
nun3e. DopMyna TOHKOM JIMH3bI. Y BEJIUYEHUE JIMH3BI.

31 Jlaboparopnas padota Ne 5 «OnpezienieHue ONTUYECKONU CUIIBI U 27.12.22
(dhokycHOTO
paccTostHHsI COOMPAIONICH JIMH3bDY

32 Hucnepcus ceera. aTepdepennus crera. 09.01.23

33 Judpakuus ceera. [udpakinronnas penérka. 10.01.23

34 JIaboparopHas padota Ne 6 «M3mepenue 16.01.23
JUTUHBI CBETOBOM BOJIHBIY.

35 JlaboparopHas padota Ne 7 «OueHka 17.01.23
nH(OPMAMOHHON EMKOCTH KOMIAKT- aucka (CD)».

36 Pemenne 3amau mo reme «MHTepdepentius u qudpakims 23.01.23
CBETa».

37 ITonepeunocts cBeTOBBIX BONH. [lonsspuzanus csera. 24.01.23
N3iay4yenne u crekTpol 2

38 Buab! uznyuenuii. Uctounuku 30.01.23
ceeta. CnekTpel W CHEKTpaibHBIA aHanu3. JlaboparopHas
pabora Ne 8 «HalOmromeHue CIUIONTHOTO M JHUHEHYaTOro
CIIEKTPOBY.

39 [Ikasna 371€KTpOMarHUTHBIX BOJIH. 31.01.23
OcHoOBBI crIeNUATBLHOI Teopun 3
oTHocuTeabHocTH (CTO)

40 3aKOHBI 2JIEKTPOJUHAMHUKY U TPUHLIMIT OTHOCUTEIBHOCTH. 06.02.23

ITocrynaTel Teopun
OTHOCHUTEJIbHOCTH.




41 OcCHOBHBIE CIIEJICTBUS U3 IIOCTYJIATOB 07.02.23
TEOPUU OTHOCUTEIILHOCTH.
DNEeMEHTHI PEeTSITUBUCTCKON TMHAMUKH.

42 KonTtponsnas padora Ne 3 o teme 13.02.23
«OnTuka.»
CBeTOBbIE KBAHTBI

43 CBetoBbie KBaHTBL. DOTOAPDEKT. 14.02.23

44 [Tpumenenne Gotordpdexra. Dotonsl. Kopmyckymnspro- 20.02.22
BOJIHOBOM JTyaJIM3M.

45 JlaBiieHne cBeTa. XMMHYECKOE JICHCTBHE CBETA. 21.02.23

46 Pemrenue 3anau no reme «CBeToBbIe KBaHTHL. DOTOIPPEKTY. 27.02.23
ATomMHas ¢pu3MKa

47 Crpoenue atoma. OnbiTel Peszepdopaa. 28.02.23

48 KBanToBslie nmoctynarsl bopa. Monens 06.03.23
aToMa BoJioposa o bopy.

49 Jlazepsr. 07.03.23
Ddu3rKa AaTOMHOIO0 A/Ipa

50 CtpoeHue aTOMHOTO siyipa. SnepHbIe CHITBI. 13.03.23
DHeprus CBS3U aTOMHBIX sIEP.

51 PannoaktuBHOCTH. BUABI palnoakTHBHOTO 14.03.23
W3TY9ICHHUS.

52 3akoH paanoakTUBHOTO pacmnaza. [lepuos 20.03.23
noJypacraa.

53 MeTop! HAOMIOACHUS U PETUCTPAITAN 21.03.23
AIIEMEHTAPHBIX YACTHI

54 HckyccTBeHHAs paliOaKTUBHOCTD. SI/IEpHbIC peakiuu 03.04.23

55 Henenue saep ypana. L{enHas peakius aeneHus. SnepHbii 04.04.23
peakTop.

56 Tepmosinepubie peakiiuu. [IpuMeHeHne sIepHO SHEPTUH. 10.04.23

57 buonorndeckoe nelicTBUE paMOaKTUBHBIX U3Ty4EHUH. 11.04.23
DJieMEeHTaAPHbIE YACTHIIBI

58 Tpwu 3Tana B pa3BUTHH QU3UKH 17.04.23
AJIEMEHTAPHBIX YacTUll. OTKPHITHE TIO3UTPOHA. AHTUYACTHUIIBI.

59 KonTtponsnas padora Ne 4 o teme 18.04.23

60 «KBanToBas ¢uzukar. 24.04.23
CosaHevyHasi cucrema.

61 BugnMele IBIKEHNS HEOECHBIX TEI. 25.04.23
3axons! Kemepa. Cucrema 3emis-Jlyna.

62 duznyeckas IpUpoJIa INIAHET U MaJIbIX 02.05.23
Ten COoTHEYHOU CUCTEMBI.
CoJtHe ¥ 3Be3/bl

63 Counnrre. 08.05.23

64 OcCHOBHBIE XapaKTEPUCTUKH 15.05.23
3BE3/1. DBOMIONNS 3BE3/T: POKICHHE, )KU3Hb U CMEPThH 3BE3.
Crtpoenue BeenenHoii

65 Mneunslii [Tyts [ Hama [Manaktuka. ['anakTuky. 16.05.23




66 CrpoeHue u 3BOIONUS BeeneHHo. 1|22.05.23

IloBTOpEHHE 1
67 Enunas ¢usnueckas kapTuHa MUpa 1[23.05.23

ITo mporpamme — 67 gacoB (2 yaca B HEZIEIIO)
B cootBercTBUUM ¢ KaneHmapHbIM y4ueOHbIM rpadurkomM MBOY COIIl Ne 30 c¢. PomaHOBKa, rocynapcTBEHHBIMU

Mpa3IHUKaMHU, TporpamMma OyzeT BBINOJIHEHA 32 67 Jaca.

COI'NTACOBAHO COTI'JTACOBAHO
[IpoTokoi Ne 1 3acenanus 3amectuTenb nupekTopa no YBP
METOJIMYECKOTO COBETA Kpacnosipyxckas O.B.
MBOY COII Ne 30 c. PomanoBka

ot 30.08.2022 rona 30.08.2022 rona

PyxoBonutens MC
Kpacnosipyxckas O. B.
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