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IInanupyembie pe3yabTaThl 0CBOEHHS Y4eOHOI0 NpeaMeTa

JINYHOCTHBIMM pe3yabTaTaMM 00y4deHHs PU3UKE B CPEIHEH IIKOJIE SIBISIOTCS:

o c()OpMHPOBAHHOCTH T103HABATEIbHBIX HHTEPECOB HA OCHOBE Pa3BUTUS MHTEIUIEKTYAJIbHBIX
¥ TBOPUYECKUX CIIOCOOHOCTEN yJaruxcs;
o yO0e:KIEHHOCTHL B BO3MOXKHOCTH IIO3HAHMUSA TPUPOABI, B HEOOXOAMMOCTH Pa3zyMHOTO

WCIIOJIb30BAaHUsl JTOCTHXKEHUN HAyKH W TEXHOJOTHH Ui JajbHEHIero pa3BUTHUS 4YeIOBEYECKOTO
oOmiecTBa, yBaKGHHWE K TBOpIAM HAyKd M TEXHUKH, OTHOIICHHWE K (HU3UKE KaK DIEMEHTY
0011eueI0BeYeCcKOil KyIbTypHl;

o CaMOCTOAITEIbHOCTD B IPUOOPETEHUH HOBBIX 3HAHUHN U IPAKTUYECKUX YMEHUN

o FOTOBHOCTb K BbIOOpY ’KM3HEHHOTO IIyTH B COOTBETCTBHM C COOCTBEHHBIMHM MHTEpPECAMU U
BO3MOKHOCTSIMU;

. MOTHBaNusi 00pa30oBaTEIbHOM JEATEIBHOCTH IIKOJBHUKOB HA OCHOBE JIMYHOCTHO
OPHUEHTUPOBAHHOI'O MTOAXO0/A;

. (popMupoBaHHe IIEHHOCTHBIX OTHOLIEHUM APYT K APYTY,YUYHUTEIO, aBTOpaM OTKPBITHU U

n300peTeHuil, peynbprataMm 00y4eHusl.

IIpeaMeTHBIMHU pe3yabTaTaMM 00y4YeHHUs GU3UKE B CPEIHEH IIKOJIE SBISIOTCA:
® NOHMMAaHHE M CIHOCOOHOCTH OOBSICHATH cleayrolue (U3NYecKue sBIEHHsS: CBOOOJHOE
NaJicHUE Tell, SIBJICHUE MHEPLUH, SIBJICHUE B3aUMOJEUCTBUS TeJl, KOJeOaHUsI MaTeMaTH4YeCKOro U
HOPY)KUHHOIO MAasTHUKOB, PpE30HAHC, AaTMOC(pEepHOE JaBje€HHE, IUIaBaHUE Tell, OoJbluas
C)KMMAaEeMOCTh Ta30B M Majasi C)KMMAEMOCTb >KMJIKOCTEH M TBEPABIX TEN, WCIAPEHUE KUAKOCTH,
IUIaBJICHUE M KPUCTAJUIM3aLUs BEIIECTBA, OXJIAXKACHUE >KUIAKOCTU NpU HCHapeHuu, Iuddysus,
OpOYHOBCKOE JBHKEHHE, CMauMBaHUE, CIOCOObI M3MEHEHUS BHYTPEHHEW OJHEpPruu Tea,
JJIEKTpU3aLMsl TeJl, HArPEBAHUE IPOBOJHUKA DJIEKTPUUYECKUM TOKOM, 3JIEKTPOMarHUTHAsE UHIYKIIMS,
o0pa3oBaHHe TEHU, OTPAKEHUE U MPEJIOMIICHUE CBETA, AUCIIEPCHS] CBETA, U3JIyYEHUE U MOIJIOIIEHUE
DHEPrUM aTOMOM BEILECTBA, PaAMOAKTUBHOCTD;
e yMeHHMe M3MEpPATh W HAXOJAWUTh: PACCTOSHMS, NPOMEKYTKH BPEMEHH, CKOPOCTb, YCKOPEHHE,
Maccy, MJIOTHOCTh BELIECTBA, CHILY, pabOTy CHJIbI, MOUIHOCTh, KHHETUYECKYIO U MOTEHIHAIBbHYIO
sHepruto, KIIJ[ HakJIOHHON IIIIOCKOCTH, TEMIEpPaTypy, KOJMYECTBO TEIUIOTHI, YACIBHYIO
TEIUIOEMKOCTh BEILECTBA, YAEIbHYIO TEIUIOTY IUIABJIEHUS BEIECTBA, BIJAXHOCTh BO3/1YyXa,
aTMoc(epHOe JJaBlieHUE, CUITY SJIEKTPUUYECKOT0 TOKA, HANPsKEHUE, SJIEKTPUIECKOEe CONPOTUBIICHHE
MIPOBOJHMKA, pabOTy U MOIIIHOCTH TOKA, JOKYCHOE PacCTOSHUE M ONTHYECKYIO CUITY JINH3BL;
e BJaJleHHe JKCIHEePHUMEHTAJIbHBIM MeETOA0M HCCJAEJOBAHMA B IPOIECCE HCCIECTOBaHUS
3aBUCUMOCTH YUIMHEHUS MPYKUHBI OT MPUIIOKEHHOM CUJIBI, CHJIBI TSYKECTH OT MAcCChl TEJla, CHIIBI
TPEHMs OT IUIOIIAN CONPUKACAIOIIMXCS TE€N M OT CHJIbl JaBJ€HMs, CUiIbl Apxumena oT oObéMa
BBITECHEHHOM HUJKOCTH, MepHoja KoieOaHu MasTHUKAa OT €ro JUIMHBI, CUJIbl TOKAa Ha y4acTKe
LeNu OT DJIEKTPUUECKOro HAMpsKEHUs, 3JIEKTPUYECKOTO COINPOTUBIICHMSI MPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAN TONEPEUYHOr0 CEUEHUsl U MaTepuasa, CUIbl HHIYKIIMOHHOTO TOKa B KOHTYpE OT
CKOPOCTH U3MEHEHHS] MATHUTHOTO MTOTOKA Yepe3 KOHTYP, YIJla OTpaKeHUs OT yIJia MaJileHus CBETa;
® [IOHMMAaHHE CMbICJIA OCHOBHBIX (U3NYECKHX 3aKOHOB M YyMeHHMe NPUMEHATh UuX s
00BsICHeHUS! HAaOJII0AaeMBIX SIBJICHUI: 3aKOHBI TMHAMUKH HbIOTOHA, 3aKOH BCEMUPHOTO TATOTEHUS,
3akoH [lackans, 3akoH Apxumena, 3aKOH COXpPaHEHMsI MMITYJIbCa W DHEPrUH, 3aKOH COXpPaHEHUS
ANIEKTPUYECKOro 3apsiia, 3akoH Owma 11 ydacTka uemnu, 3akoH Jxoynsa-Jlenna, 3akoHBI
pacnpoCcTpaHEHHs], OTPAXKEHUS U MPEIOMIICHUS CBETA;
* [OHMMAaHHMe NPUHLUMIIOB JeHCTBUS MalluH, IPUOOPOB U TEXHUYECKUX YCTPOICTB, C KOTOPHIMU
YeJIOBEK BCTPEUaeTCs B MOBCEIHEBHOM KM3HHU, a TaKXkKe CIIOCOO0B obecredeHus: 6e30MacHOCTH MPH
UX HCIIOJIb30BAHUU;
® yMeHMe HCII0JIb30BaTh MMOJIyYCHHbIE 3HAHUS, YMEHUS 1 HaBBIKU B ITOBCEIHEBHOM JKHU3HH.

O0muMH  npeaMeTHBIMH pe3yiabTaTamMm oOydYeHHs (HU3MKE B CpEIHEH IIIKOJIe,
OCHOBAaHHBIMH HA YaCTHBIX NMPCIMCTHLBIX pC3YyJIbTaTax, SABJIAIOTCA:



e 3HAHHMS O TPHUPOJC BAKHEHIINX (DU3UYCCKUX SBICHUH OKPYXAIOUIETO MHpAa M IOHUMAaHHE
CMBICIIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIUX CBS3b N3YUEHHBIX SIBICHHIA;

® yYMeHHs NO0Jb30BATHCA METOAAMH HAYYHOI'0 MCCJIE0BAHNUS SBJICHHUI MPUPOJIBI: IPOBOAUTE U
(uKcUpoBaTh HAOIIOICHNS, TNITAHUPOBATH U BBIOJIHATH YKCIIEPUMEHTHI, KOJUPOBATh H3BICUEHHYIO
U3 OMBITOB HH(OPMAIMIO B BUIE TAOIHII, rpauKoB, GOpMyIl, OOBSICHATD MMOyYSHHBIE PE3YIIbTaThl
¥ JIeNIaTh BBIBOJIBI, OLICHUBATh IOTPEITHOCTH Pe3yIbTaTOB H3MEPEHUIl;

¢ yMeHHUS] MPUMEHSTH MOJYy4eHHbIe 3HAHUS HA NMPAKTHKE Ui pelieHus GU3NUECKHUX 3a/1a4 U
3aJa4 TOBCEAHEBHOM JKM3HHW, M obOecriedeHus O€30IacHOCTH CBOCH IKM3HH U OKU3HU
OKPYXXAIOIINX JIFO/ICH, PallMOHAIIBHOTO MTPUPOIONIONB30BAHMS U OXPAHbI OKPYKAIOLIEH CPEIIbI;

e y0exKIeHUS] B 3aKOHOMEPHOH CBS3M W IO3HABAEMOCTH SIBICHUH HPUPOJBI, B OOBEKTHBHOCTH
HAYYHOTO 3HAHUS, B BHICOKOW IIEHHOCTH HAYKH B Pa3BUTHHM MAaTE€PHAIbHON M JYXOBHOW KYyJIbTYPHI
JIIOJIEH;

® pa3BHTOEe TeOpeTHYeCKOe MbIILJIEHHe, BKIIOYAIOIIEe YMEHHS YCTaHABIMBaTh (DAKTEHI,
pa3nnyarth MPUYUHBI M CJIEICTBHUS, CTPOUTh MOJAEIH M BBLABHraTh THIOTE3bI, (POPMYIHPOBATH
JI0Ka3aTeIbCTBA BBIIBUHYTHIX THIIOTES;

¢ KOMMYHHKATHBHbIE YMEHHS JIOKJIA/IbIBaTh O PE3y/IbTaTaX CBOETO MCCIEJOBAaHHS, Y4aCTBOBATh
B JHMCKYCCHSIX, KPaTKO M TOYHO OTBEYaTh HAa BOIPOCHI, HCIIOJIB30BaTh Pa3IMYHbIE HCTOUYHUKHU
uHpopmanuu.

MeTtanpeaMeTHbIMH pe3yJibTaTaMu 00y4YeHHs (PU3UKE B CPEIHEH IIKOJIE SIBISIFOTCS:
° OBJIaJIeHHe HaBBIKAMH CaMOCTOSTEIBHOTO NMPUOOPETCHHs] HOBBIX 3HAHWM, OpPTraHHM3alluu
yueOHOM J1eATeTbHOCTH, TOCTAHOBKY 1EJIeH, MJIaHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKH Pe3yJIbTaTOB
CBOEH JCSATEIHHOCTH, YMEHUS MPEABUIETH BOZMOXKHBIC PE3YyJIbTaThl CBOUX JCHCTBUIA;
° MOHMMAHHE PA3JIMYUI MEXTy UCXOTHBIMH (PaKTaMU U THUIIOTE3aMH JJIT X OOBSICHCHUS,
TEOPETUUYECKHUMH MOJIENIIMU U PEAbHBIMU OOBEKTaMH, OBJa/ICHUE YHHBEPCATbHBIMU y4E€OHBIMU
JNEUCTBUSAMU;
° yMeHue BOCIpPUHHMATh, TepepadaThiBaTh U TMPEABSIBIATh HHPOPMAIMIO B CIOBECHOM,
00pa3Hoii, cCMMBOMYHOM (popmax, aHAIM3UPOBATh U MepepadaThiBaTh MOIYyUYEHHYI0O HHPOPMAIIIIO
B COOTBETCTBHHU C TOCTABJICHHBIMH 33/lauaMH, BBIIEISATH OCHOBHOE COJIEPKAHUE MPOYUTAHHOTO
TEKCTa, U3J1aratb COAECpKaHue TEKCTa, HAXOJAUTh B HEM OTBETHI HA TOCTABJIEHHBIE BOIIPOCHI;
° pa3BUTHE MOHOJIOTMYECKOM MU JUAJIOTMYECKON pedH, YMEHUE BbIpaKaTh CBOM MBICIU U
BBICJTYIITUBATh COOECEHNKA, TOHUMATh €r0 TOUKY 3PEHHS;
° OCBOE€HHUE TIPUEMOB JICWCTBHI B HECTAHJIAPTHBIX CUTYAIUAX, OBJIAJICHUE IBPUCTUUCCKUMHU
METOJIJaMH pelIeHUs TPoOIeM;
° yMeHHe paboTaTh B TPYMIE C BHIIOJHEHHUEM PA3IMUYHBIX COIMAIBHBIX POJIeH, OTCTauBaTh
CBOM B3TJISA/IbI, BECTH JIUCKYCCHIO.

MexaHnu4yeckue siBJIeHUS
BrInycKHUK HAy4UTCS:

* pacrmo3HaBaThb MEXaHUYECKHE SIBICHHUS U OOBACHATH HA OCHOBE HMEIOUIMXCSA 3HAHUN
OCHOBHBIE CBOWMCTBA WJIM YCJIOBHUS IIPOTEKAHUS 3TUX SIBJICHHI: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE
NpSIMOJIMHEHOE JIBU)KEHUE, CBOOOJHOE MaJIeHHE TeJl, HEBECOMOCTh, pPaBHOMEPHOE JBI)KEHUE IO
OKPYXKHOCTH, MHEPLIUS, B3aUMOAECHCTBHE TEJ, IEpeaaya AaBJIeHUs TBEPABIMU TEJIaMU, )KUJIKOCTIMU
U razamu, atMoc(epHoe AaBlIeHHE, IJIaBaHHE Tell, paBHOBECHE TBEPIBIX TeJ, KoseOaTeslbHOe
JBUKEHHE, PE30HAHC, BOIHOBOE JBUKCHHUE;

* OIIMCHIBATh U3yYEHHBIE CBOWCTBA TENl U MEXAHUYECKHE SBJICHMUS, UCIOIb3Ys (rU3HUecKue
BEJIMYUHBL: IYTh, CKOpPOCTb, YCKOpPEHHME, Macca Tella, IUIOTHOCTh BEIIECTBA, CHJIA, AABIICHUE,
UMIyJIbC Tejla, KHUHETUYecKas JHeprus, IOTeHIHalbHas »JHEprusi, MexaHudeckas pabora,
MexaHuueckas MomHocTb, KIIJ[ mpocroro mexaHusma, cuia TpPEeHMs, aMIUIUTyJa, MEPUON U
yacToTa KoJieOaHUM, JJIMHA BOJHBI M CKOPOCTh €€ paclpoCTpaHEeHMs]; MPU OMUCAHUH MPABUIBHO
TPAaKTOBATh (PM3MUECKUI CMBICI UCIIOIb3YEMBIX BETMUMH, X 0003HAUCHHS U €JMHULIBI H3MEPEHU,
HAXOJUTh (POPMYIIbI, CBS3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMU;

* aHAJIM3UPOBATh CBOWCTBA TE€J, MEXAHWUYECKUE SABJIEHUS M IIPOLECCHI, HCIOJIb3YS
buznyecKknue 3aKOHBI W MPUHIUIbBI 3aKOH COXPAaHEHHUS SHEPruH, 3aKOH BCEMHUPHOTO TSATOTEHHUS,



paBHozecTBYtomas cuwia, I, I u Il 3akonel HeroTOHA, 3aKOH COXpaHEeHHs UMITylbCa, 3aKOH ['yka,
3akoH Ilackans, 3akoH Apxumena; IpU 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €ro
MaTeMaTHYECKOE BbIPAXKECHUE;

* pa3nuyaTh OCHOBHBIEC MPU3HAKU U3YYEHHBIX (PU3NUECKUX MOJIEJIei: MaTepuanbHas TOUKa,
WHEpLUalIbHas CUCTEMA OTCUETA;

* pemath 3a7aud, MCMONb3yd (U3MUYECKHE 3aKOHBI (3aKOH COXpPAaHEHHUS SHEPruu, 3aKOH
BCEMHUPHOI'O TAroreHus, npuHuun cynepnosuuuu cwi, [, II u III 3akonsr HeroTona, 3akoH
COXpaHeHHUs UMITyJibca, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena) u GopmyIibl, CBA3BIBAIOIINE
¢busnyeckue BeNUYUHBI (IIyTh, CKOPOCTb, YCKOPEHHUE, Macca Tela, IJIOTHOCTh BEIeCTBa, CHIIA,
JIaBJICHUE, UMIYJIbC TN, KWHETHYECKast SHEPTHs, MOTeHIINAbHAs SHEPTHsl, MEXaHn4eckas padora,
Mexanuueckass moiHocTb, KIIJ[ mpocToro mexaHusma, cuia TPEHHsI CKOJNbKEHHUS, aMIUIUTYIa,
NEepUOJT U YaCTOTa KoJeOaHUil, UIMHA BOJIHBI M CKOPOCTH €€ paclpoOCTpaHeHHs): Ha OCHOBE aHAU3a
YCIIOBUS 33/1a4¥ BBIACNATh (GU3NYECKUE BETUYUHBI U (GOPMYIIbI, HEOOXOAUMBIE [ €€ pelleHus], U
IIPOBOJIUTH PACYETBHI.

Buinyckuux nonyuum 603mMoxicHOCMb HAYYUMBCL:

* UCNONBL306AMb  3HAHUA O MEXAHUYeCKUX s6NeHUIX 6 MNOBCEOHEeSHOU MHCU3HU Ol
obecneuenusi 6be30nacHocmu npu 0OpaweHuU ¢ NpUOOPaMU U MeXHUYeCKUMU YCmpocmeamu, s
COXpaHeHUsi 300p06bsl U COONVOEHUS. HOPM IKON02UUECKO20 NOBEOeHUsl 8 OKPYJcaroujeli cpeoe;

* IPUBOOUMDb  NpuUMepbl  NPAKMUYECK020  UCHONb308AHUAL  QUUYECKUX 3HAHUL O
MEXAHUYECKUX AGNeHUAX U (PU3UYECKUX 3AKOHAX, UCHONb308AHUSL 60300HOGIAEMbIX UCMOYHUKOB
9Hepaul; IKOJI02ULEeCKUX NOCIeOCMBUL UCCTe008AHUSL KOCMUYECKO020 NPOCMPAHCMEa,

* pa3IUYaAmMb 2PAHUYLL  NPUMEHUMOCU  QUUYECKUX 3AKOHO8, NOHUMAMb 6CeoOUyUll
xapaxkmep (@QYHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEeHUsl MeXAHUYeCKOU dHepeul, 3aKOH
COXpaHeHUusi UMNYIbCd, 3AKOH 6CEMUPHO20 MA20MEHUS) U O02PAHUYEHHOCb UCNOIb308AHUS
YaCcmMHbIX 3aKOHO8 (3akoH I yKa, 3axon Apxumeoa u op.);

* npuémam noucka u QGOpMYIUPOSKU OOKAZAMENbCME  BbIOGUHYMBIX —2UNOmMe3 U
MeopemuyecKux 66160008 HA OCHO8E IMNUPUYECKU YCIAHOBIIeHHbIX (PaKmos,

* HAXOOUMb AO0EKBAMHYIO NPEeONONCEHHOU 3adaue @UUYECKYI0 MOoOelb, pa3peuiams
npooneMy HaA OCHO8e UMEIOWUXCS 3HAHUL NO MEeXAHUKe C UCNONb308AHUEM MaAmemMamuiecKo2o
annapama, oyeHu8ams peaibHOCmb NOJYYEHHO20 3HAYCHUS! PU3UUeCKOU BeNTUUUHb.

TenoBble ABIEeHUSA
BhInycKHUMK Hay4uuTCA:

* pacrio3HaBaTh TEIUIOBbIE SIBJIEHHUS U OOBSCHATH HAa OCHOBE HMEIOLIUXCS 3HAHWUN
OCHOBHBIE CBOICTBA WJIM YCIOBUS MPOTEKAHUS 3TUX sABJICHUMN: nupdy3usi, n3MeHeHne o0bEMa Tel
IIpY HarpeBaHUM (OXJIaXIE€HUN), O0MbIIAsl CKUMAEMOCTh ra30B, Mayas C)KUMaeMOCTb JKUJIKOCTEH U
TBEPABIX TEJ; TEIUIOBOE DPABHOBECUE, HCIAPEHME, KOHACHCALMs, IJIaBICHHUE, KPHUCTaJLUIM3alus,
KHUIIEHUE, BIAKHOCTb BO3/IyXa, pa3IM4YHbIe CIIOCOOBI TEIIoNepe1ain;

* OMMCHIBATh W3YYEHHBIE CBOWCTBA T€JI M TEIUIOBBIE SIBJICHHUS, HCIOJIB3Ys (U3UUECKHE
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEpPrus, TEMIEparypa, yAedbHas TEII0EMKOCTh
BEIIECTBA, yJeNbHas TEIUIOTa IUJIaBJIEHUS W MapooOpa3oBaHMs, YAETbHas TEIJoTa CropaHus
TOIUIMBA, KO3 ULIMEHT MOJE3HOTO JEHCTBHS TEIJIOBOTO JABHUraTeNsl; MpU OMUCAHUM MPAaBUIBHO
TPaKTOBaTh (PM3MUECKUI CMBICI UCIIONb3YEMBIX BETUUMH, UX 0003HAUEHHS U €JUHULIBI H3MEPEHNS,
HaXOJUTh (POPMYIIBI, CBSI3BIBAIOLINE TAHHYIO (PU3NYECKYIO BETMUUHY C IPYTUMH BeIMYMHAMY;

* aHAJIM3UPOBATh CBOMCTBA TeEN, TEIUIOBBIE SIBIEHUS M IPOLECCHI, HCIONb3Yys 3aKOH
COXpaHEHMsI SHEPruu; pa3iuyaTh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHA M €ro MaTeMaTHuecKoe
BBIPAKCHHUE;

* pa3aMyaTh OCHOBHBIE MPU3HAKU MOJIEJIEH CTPOECHHUS ra30B, KUAKOCTEH U TBEPBIX TET;

* pemath 3ajadyd, HCIONb3ys 3aKOH COXPAaHEHUs SHEPruu B TEIUIOBBIX IpoIieccax,
dbopMyIibl, CBA3BIBAIOIINE (U3NYECKHE BEIUYUHBI (KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEpPrus,
TEMIEpAaTypa, yAENbHAas TEIUIOEMKOCTb  BEIECTBA, YJEJIbHas TEIUIOTa IUIABJICHUS U
napooOpa3oBaHus, ynaeidbHas TEIJIOTAa CTrOpaHUsl TOIUIMBA, KOA(PQUIMEHT MOJE3HOTO JEeHCTBUSA
TEIUIOBOTO JIBUTATEJNA): HA OCHOBE aHAJIM3a YCIIOBHUS 33aJaud BBLACIATH (U3UUECKUE BEIMYUHBI U
dbopMyIibl, HeOOXOIUMBIE I €€ PEeLIeHHs], U TPOBOAUTH PACUETHI.



BuinyckHux noayuum 603MOoNCHOCMb HAYUUMbCAL:

* LUCNONB308AMb 3HAHUS O MENJIOBbIX ABNIEHUAX 68 NOBCEOHEeBHOU HCUZHU Ol 0OecneyeHus
bezonacHocmu npu obpaweHuu ¢ npudopamu U MexHUYecKUMu YCmpoucmeamu, OJis COXPAHeHUs
300p06bsL U COONIOOCHUSL HOPM DKOJ02UHECKO20 NOBedeHUsl 8 OKpydicarowell cpede, Npusooumbsy
npumepsbl IKON02UHEeCKUX nocireocmsuii pabomsl oOgueamenei @HympenHezo ceopanusi ({BC),
MENI0BbIX U SUOPOINEKMPOCTIAHYULL,

* IPUBOOUMb NPUMEPbLL NPAKMUYECKO20 UCHONb308AHUSL PUIUYECKUX 3HAHUL O MENI08bIX
ABNEHUSX,

* paziuuame  epaHuybl NPUMEHUMOCIU (QUULECKUX 3AKOHO8, NOHUMAMb 6Ceoduyull
xapakmep QYHOAMEHMANbHBIX QU3UYECKUX 3AKOHO8 (3AKOH COXPAHEHUS IHepeUUu 6 Mens08blX
npoyeccax) u 02PAHUYEHHOCMb UCNOIb308AHUSL YACTIHBIX 3AKOHO8,

s npuémam noucka u QGOPMYIUPOBKU OOKA3ZAMENbCNE  BLLOGUHYMbBIX —2unomes U
MeopemuyecKux 6bl80008 Ha OCHOBE IMNUPULECKU YCIMAHOBLEHHBIX (YaKmMos;

* HAXO0UMb AOEKBAMHYIO NPEONIONHCEHHOU 3a0dade Qu3UYecKyio MOOelb, paspeulams
npobnemy Ha OCHOBe UMEIWUXCS 3HAHULL O MENI08bIX SAGIEHUSX C UCNOIb308AHUEM
MAmemMamuyeckoeo annapama U OyeHUu8amv peaibHOCMb NOJIYYeHHO20 3HAYEHUs U3UYeCKOll
BEUYUHDL.

DJieKTpuYecKre 1 MATHUTHBIE SIBJIEHUS
BrITyCKHUK HAydUTCS:

* pacro3HaBaTh JICKTPOMATHUTHBIC SIBICHHS U OOBSCHATh HA OCHOBE UMEIOIINUXCS 3HAHUN
OCHOBHBIE CBOWCTBA WJIM YCIIOBHSI IPOTEKAHUS ITHX SBICHHUNA: SJICKTPU3AIUS TEll, B3aUMOJICHCTBHE
3apsiIoB, HArpeBaHUWE IPOBOJHHMKA C TOKOM, B3aMMOJCWCTBUE MAarHUTOB, 3JICKTPOMArHUTHAs
WHIYKIHS, TEMCTBUE MAarHUTHOTO TI0JIS HA TIPOBOJHUK C TOKOM, MPSIMOJIMHEHHOE PacIpOCTPaHEHUE
CBETa, OTPAKEHHE U MPEIIOMIICHHE CBETA, JUCIIEPCHUS CBETA;

* OMMMCHIBATh M3YYCHHBIE CBOMCTBA TEN W DSJCKTPOMArHUTHBIC SIBICHHS, MCIIOJIb3YS
¢du3nvecKkue BEIMYHMHBI: JJICKTPUYCCKUN 3aps], CWJIa TOKa, JJIGKTPHUUECKOE HAaIlpsIKCHHUE,
DIIEKTPUUYECKOE COMPOTHBIICHHUE, YIEIbHOE COMPOTHBIIEHHE BENIECTBA, padOTa TOKAa, MOIIHOCTh
TOKa, (JOKYCHOE PACCTOSHHWE W ONTHYecKas CHJIa JIMH3BI; MPU OMUCAHUU TMPABUJIBHO TPAKTOBATh
(GU3NIECKU CMBICIT UCTIONB3YEMBIX BEIWYHMH, UX 0003HAUCHHS M €IMHUIIBI H3MEPEHHUSI, YKa3bIBaTh
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIHUUHY C APYTUMU BETUYUHAMU;

* aHAJIM3UPOBATh CBOWCTBA TeJ, DJIEKTPOMATHUTHBIC SIBICHHS ¥ TIPOIECCHI, HCIIOJIb3YS
bu3nYeCKre 3aKOHBI: 3aKOH COXPAaHEHUs SJIEKTPUUYECKOTO 3apsaa, 3akoH OMa Juis y4yacTKa IemnH,
3akoH JIxoyms—Jlenna, 3aKOH NPSIMOJIMHEMHOIO pacHpOCTPAHEHHsI CBETA, 3aKOH OTPaKEHUs
CBETa, 3aKOH INPEIOMJICHHUs CBETa; MPH 3TOM PA3JIMYaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €ro
MaTeMaTHYECKOE BBIpaKECHNUE;

* pemaTth 3a/1a4M, UCTONb3ys (PU3MUeCKre 3aKOHbI (3akoH OMa s ydJacTka IenH, 3aKOH
Jxoyns—JleHna, 3aKOH TPSMOJMHEWMHOTO PACIpOCTPAaHEHHsS] CBETAa, 3aKOH OTPaXKEHUs CBETA,
3aKOH TMPENIOMJICHHUS CcBeTa) U (HOpMYIbI, CBS3bIBalONIMEe (U3MYECKHEe BEMWYHHBI (CHUla TOKa,
DIIEKTPUUYECKOE HANPSHKEHHE, DIIEKTPHUYECKOE COMPOTUBIICHWE, YACIbHOE COMPOTHBIICHHE
BEIIECTBA, paboTa TOKa, MOIIHOCTh TOKa, (DOKYCHOE pacCTOSHHE M ONTHYECKas CHJia JIHMH3BI,
bopMynbl pacyéra SIEKTPUYECKOTO COMPOTHBIICHUS TPU IOCIEIOBATEIFHOM W IapajuIeIbHOM
COEIMHEHUH TIPOBOIHUKOB); HA OCHOBE aHAJIM3a YCJIOBHS 3a7a4d BBICTSATh (DU3MUECKUE BETUIHHBI
1 GOpPMYIIBI, HEOOXOAUMBIC /IS €€ PEUICHHUS, ¥ IPOBOIUTH PACUETHI.

BuinyckHux noayuum 603mMOoNCHOCMb HAYUUMbCAL:

* LUCNONB308AMb 3HAHUSL 00 2NEKMPOMACHUMHBIX SABLEHUAX 8 NOBCEOHEGHOU HCUZHU OJis
obecneyeHuss 6e30nACHOCMU NpU 0OpawjeHul ¢ NPUOOPaAMu U MEeXHUYeCKUMU YCmpoucmeamu, 0
COXpaHeHUst 300P08bsi U COONI0OEHUL HOPM IKOTIOSULECKO20 NOBEOeHUs 8 OKPYcaloujell cpeoe;,

* IPUBOOUMb  NPUMEPLL  NPAKMUYECKO20  UCNONb3068AHUA  (PU3UYECKUX  3HAHULL O
INEKMPOMACHUMHBIX SGTEHUSX,

* pa3IUYAMb  2PAHUYLL NPUMEHUMOCU QUUYECKUX 3AKOHO8, NOHUMAMb 6Ceobuull
xapakmep (YHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUs JJIeKMPUYecKo20 3apsaoa) u
02PAHUYEHHOCMb UCNONb308AHUS YACMHLIX 3aKOHO8 (3akon Oma Ons yyacmka yenu, 3aKOH
IDicoyna—Jlenya u op.),



* nPUEMamM nOCMpoeHus uzuyecKux mooesnet, NOUCKA U GOPMYIUPOBKU OOKA3AMENbCME
BLIOGUHYMBIX 2UNOMeE3 U MEOPemuyecKux 6bl80008 HA OCHOGE HMNUPUYECKU YCMAHOBIEHHbIX
Gaxmos;

* HAXO0UMb AO0EKBAMHYIO NPEONONCEHHOU 3adaue GUUYECKYI0 MoOelb, pa3peulams
npoobremy Ha OCHO8e UMENWUXCA 3HAHUL 00 IIeKMPOMASHUMHBIX SGNEHUAX C UCNONb308AHUEM
MAMeMamuyecKkoeo annapama u OYeHUu8amv peaibHOCMb NOJIYYEHHO20 3HAYEHUsT (PU3UYeCcKoll
BEUYUHDI.

KBanToBbIe fABJICHUSA
BrinyckHUK HayduTes:

* pacro3HaBaThb KBAaHTOBBIC SIBIICHUS U OOBSACHATH HA OCHOBE HUMEIOUIMXCA 3HAHUN
OCHOBHBIC CBOWMCTBAa MJIM YCJIOBHS TPOTEKAHUS STUX SBJICHUI: €CTECTBEHHAs U HCKYCCTBEHHas
PaZvo0aKTUBHOCTb, BOSHUKHOBEHHUE JIMHEHYATOrO CIIEKTPA U3ITy4EHUS;

* OMMMCHIBATh W3YYECHHBIC KBAHTOBBIC SIBJICHHUS, HWCHOJIB3yd (PHU3HMUECKUE BEIUYHHBL:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4YacTOTa CBETa, MEPHOJ MOoJypacnanaa; mpu
OTIMCAaHWH MPABHIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMbIX BEJTMUNH, UX 0003HAYECHUS U
eVHUIIBI U3MEPEeHMsI; YKa3blBaTh (POPMYJbI, CBA3BIBAIOIIME TAHHYIO (PU3UYECKYIO BEIUUYHHY C
JIPYTUMH BEJTMYMHAMH, BEIYUCISATH 3HAUCHHE (PU3NIECKOIN BETMUNHBL;

* aHAJIM3UPOBATh KBAHTOBBIC SBJICHHS, UCIOJbL3YS (PU3NYECKHE 3aKOHBI U TMOCTYIAThI:
3aKOH COXpPaHEHHs SHEPIHH, 3aKOH COXPAHEHHUs OJIIEKTPHUYECKOTO 3apsijia, 3aKOH COXpaHECHHUS
MacCOBOT'0 YHCIIa, 3aKOHOMEPHOCTH U3TY4YCHHsI U MOTJIOIIEHHUS CBETa aTOMOM;

* pa3nIu4aTh OCHOBHBIC TNPHU3HAKU IJIAHETAPHOW MOJENTH aTOMa, HYKJIOHHOW MOJeNu
aATOMHOTO S/1pa;

* IPUBOAWTH TPUMEPHI TPOSBICHUS B TMPHPOJE M MPAKTHYECKOTO HCIIOIb30BAHUS
PaIMOaKTUBHOCTH, SJCPHBIX U TEPMOSICPHBIX PEAKIIUiA, IMHEHYAThIX CIIEKTPOB.

BuinyckHux noayuum 603MOoNCHOCMb HAYYUMbCAL:

* UCNONIL308AMb  NOJNYUEHHbIE 3HAHUS 8 NOBCEOHEGHOU JiCUSHU Npu obpaujeHuu ¢
npubopamu  (Cuemyux UOHUBUPYIOWUX Yacmuy, 0o3umemp), OAs COXPAHEHUs 300p08bsi U
COOMI00eHUsL HOPM IKOJI02UYECKO20 N0BeOeHUs 8 OKpYicalouell cpede;

* COOMHOCUMb IHEPIUIO CEA3U AMOMHBIX 510ep ¢ 0eheKmoM Macchl;

* IPUBOOUMDb NPUMEPbL GIUAHUSA PAOUOAKMUBHBIX UTVUEHULl HA JHCUBbLE OP2AHUSMBL,
HOHUMAMb NPUHYUN OeLliCeusi 003umempa,

* NOHUMAMb IKOIO2UYEeCKUe NpoOIeMbl, BO3HUKAIOWUe NPU UCNONL30GAHUU AMOMHBIX
INEKMPOCMAHYUL, U NYMU peueHUs SMux npoo.iem, nepcneKmugbl UCHONb308AHUS YNPABIAEMO20
mepmos0epHo2o cunmesd.

JIEeMEeHTBI ACTPOHOMMH
BhINyCKHUK HAYYUTCS:

* pa3In4yaTh OCHOBHBIE MPU3HAKU CYTOYHOTO BpAIICHUs 3BE3THOTO HeOa, nBMkeHUs JIyHBbI,
CoJHI1a ¥ TUTAHET OTHOCHUTENILHO 3BE3T;

* IOHUMATh PA3INYHSI MEXKY TeITHOIECHTPUUECKON U TEOIIEHTPUIESCKON CUCTEMaMU MHpa.

Boinycknux noayuum 603mMoicHoCMb HAYHUMbCL:

* yKazvleams oOuue ceouCmaa u OMaudUs NAAHem 3eMHOU SPYNnbl U NIAHEmM-2USAHMO8,
manvix men Conneunoul cucmemvl u OOIbUUX NIAHEM, NOIb308AMbC KAPMOLL 36E30H020 Heba npu
HAOI00EeHUsX 36E30H020 Heba,

* pA3IUMAMb  OCHOBHbIE XAPAKMEPUCMUKU 3630 (pasmep, uyeem, memnepamypa),
COOMHOCUMb YBem 36€30bl C €€ MeMNepamypotl;

* pazniunams eunomesol 0 npoucxodicoeruu CoNHeuHOU CUcmemsl.



Conep:xxanmne y4eOHOIo nmpeamera:

10 kaace

Pu3nKa B NO3HAHUHM BeleCTBA, 110JIs, IPOCTPAHCTBA U BpEeMEHH

®dusznka — ¢yHIAMEHTalIbHAs Hayka O Mpupoae. MeToibsl HaydHOro HCCIIEI0BaHMs
dusnueckux siBeHUH. MoenupoBaHue SBICHUN U TPOLIECCOB MPUPOBL. [ paHUIIBI TPUMEHUMOCTH
¢usnueckoro 3akoHa. duznueckue TEOPUM U MPUHLUI COOTBETCTBUs. Poinb M mecto (uszuku B
(GopMHpPOBaHUN COBPEMEHHOM HAay4yHOW KapTHUHBI MHUpA, B MPAKTUYECKOW JESITEIBHOCTH JIIOICH.
Duszuka u Kynemypa.

Mexanuka

I'panuubsl NPUMEHMMOCTH KJIACCMYECKOM MEXaHHMKU. DBakHeWlnne KHHEMaTH4eCKue
XapaKTepUCTUKU — IIEPEMEIICHHUE, CKOPOCTb, YCKOpeHHe. OCHOBHBIE MOJENIN TEN U JBUKCHHM.
OtHocuTeabHAs CKOPOCTb  JBMKEHUS Tel. PaBHOMEpHOE MpPSAMOJIMHEHHOE  JBUKECHHE.
[TpsMonuHeHOe IBM)KEHUE C MOCTOSHHBIM yckopeHueM. CBoOoaHoe maaenue ten. Kunemartuka
nepuoanueckoro asikeHus. llocrymarenbHoe W BpalaTelbHOE JBUKEHHE TBEPAOIrO Tela.
ITpunuun otHocutensHocTH 'ammiies. MuepuuansHad cuctema orcuera. [lepsrlii 3akoH Hprorona.
Bropoit 3akon Herotona. Tperuii 3akoH HbproToHa. I'paBuTanioHHast cuia. 3aKOH BCEMHPHOTO
Tarorenus. Cuia Tsoxectd. Cuna ynpyrocru. 3akoH I'yka. Bec tena. Cuna tpenus. [lpumenenue
3axono6 Holomona. 3akoHbl MEXaHUKU U JABM)KEHUE HeOecHbIX Tell. [lepBast 1 BTOpas KOCMHUYECKHE
cKopocTu. IMIyibC MaTepuanbHOM TOUKU M CUCTEMBI. 3aKOH COXpaHeHHUs umiyiibca. Pabora cuibl.
[TorenunanbHast sueprua. Kuneruueckast sueprus. MouiHocTb. 3aKOH COXPAaHEHUs MEXaHUYECKOM
SHEpruu. AOGCOIIOTHO HEYNPyroe 1 abCOMIOTHO YIPYroe CTOJIKHOBEHUS. Y CIOBUE paBHOBECUS s
NOCTYNATEIbHOTO JBUKEHUS. YCIOBUE paBHOBECHUs MJI BpaLATENbHOTO JBMXKEHUs. [lneuo u
MOMEHT cWibl. Pasnogecue sicuokocmu u 2asa. /lasnenue. 3akoH coxpaneHus sHepauu ¢ OUHAMUKE
ocuokocmu. JluHamMuKa CBOOOJIHBIX KoJeOaHMH. AMIUIMTYJA, IEpUOJ, YacToTa KoJieOaHH.
[TpeBpaienust s3Hepruu npu Konebanusx. Korebamenvnas cucmema noo oeucmeuem 6HEUIHUX CUL.
Buvinyswcoennvie xonebanus. Pesonanc. PacnpocTpaneHnue BoJIH B ynpyroil cpeze. [lepuoaunueckue
BOJIHBI. DHEprus BOJIHBL. 3BYKOBbIE BOJIHBI. BbicoTa 3Byka. D¢ ekt Homiepa.

Mouexysipaas (pu3nKa ¥ TEPMOAMHAMUKA

MonekynspHo-kuHetnueckass teopust (MKT) u ee skcnepuMeHTallbHbIE JOKAa3aTENbCTBA.
Crpoenne atoma. Macca atomoB. MossipHass Macca. KonmyectBo BemectBa. Moaens uieanbHOro
raza. CTaTucTUYECKOE OMMCAHUE UICABHOTO ras3a. Pacnpedenenue Monekyn uoeanvbHo20 2a3a no
ckopocmam. AOCONIOTHas TeMIlepaTypa Kak Mepa cpellHell KMHETHYeCKOH SHEepruu TeroBOTo
nBrkeHus vactull BemiectBa. [llkansl Temmepatyp. [laBnenue raza. OCHOBHOE YypaBHEHHE
MOJIEKYJISIPHO-KMHETHUECKON Teopuu. 3akoH [lanpToHa. YpaBHenue Knanelipona—MeHeneesa.
N3omporeccel. ArperatHple COCTOSIHHSI BemiecTBa. Mooenvs cmpoenus dcuoxocmeti. BHyTpeHHSS
sHeprus. Pabora u Temonepenaya Kak crocoObl M3MEHEHUs BHyTpeHHel sHepruu. Pabora rasza
npu u3omporeccax. IlepBerii 3akoH TepMoaMHaAMUKH. HeoOpaTHMOCTh TEIMJIOBBIX IPOIECCOB.
Bropoii 3akoH TepMOAMHAMUKHU. [IpUHIIUIIBI 1EUCTBUS TEIIOBBIX MAIlIVH.

JueKTpoAMHAMMKA (DJIEKTPOCTATHKA)

Onektpuueckuil 3apsin. KBanToBaHue 3apsiga. OJeKTpu3alus Tel. 3aKOH COXPAHEHUs
ANEKTPUYECKOTO  3apsijga.  OJlekTpuyeckoe  mose.  3akoH  Kynona.  HampsokeHHOCTB
ANEKTPOCTATUYECKOrO MOJs. JIMHUM HAnpPsHKEHHOCTU 3JIEKTPOCTATHUECKOTO MOJISL. DJIEKTPUUECKOE
nose B Bemectse. IIpOBOOHMKM, TONYNPOBOAHUKM M AWDJIEKTPUKHU. JIMDIIEKTpUKU B
aneKTpocTatuueckoM — mojsie.  [IpoBoaHukum B anekTpocratuyeckoM — moje.  [loTenuman
AIIEKTpOCcTaTHYecKoro mojs. PasHocTh mnoreHnuanoB. M3MmepeHue pa3HOCTH MOTEHIUANIOB.
DJIEKTPOEMKOCTh YEMHEHHOIO TMPOBOAHMKA MU KOHAEHCATOpa. DHEPrusi 3JIEKTPOCTATHUECKOTO
OJISL.

11 xaacc



DJIeKTPOAMHAMMKA

IloctosiHHbIM anekTpuueckuii Tok. Cuna Toka. Mcerounuk Toka. McTOouHMK TOKa B
aJIeKTpUUecKol 1enu. Inekrpoasrwkyias cuia (DJ1C). 3akon OMa 71 0 JHOPOAHOTO ITPOBOIHUKA
(ydacTka 1enu). 3aBUCUMOCTb YJEIbHOTO COIPOTHUBIIEHUS NPOBOJHUKOB U IOJIYIIPOBOJHUKOB OT
temnepatypbl. CoequHEHHUs] MPOBOJHUKOB. 3akoH Owma Jyisi 3aMKHYTOM 1enu. M3mepeHue Cuiibl
TOKa W HampspkeHus. TemmoBoe JeWCTBHE 3JIEKTPUYECKOro Toka. 3akoH Jxoyns—Ilenna.
DJIEKTPUUYECKUI TOK B METAJJIaX, PACTBOPAX U PacCIlIaBax 3JEKTPOJIUTOB, IOIYIPOBOJIHHUKAX, Ta3axX
n Bakyyme. I[lmazma. CBepXmpoBoAMMOCTh. MarHuTHoe B3auMoOjeHCTBUE. MarHuTHoe moJje
ANEKTPUYECKOTO TOKA. JIMHUKM MarHUTHOM MHAYKUMHU. J[€eiCTBHE MarHUTHOI'O MOJIS HA IPOBOJHUK C
tokoMm. Cusia Amnepa. PaMka ¢ TOKOM B OJIHOPOJHOM MarHMTHOM Imoje. JleiicTBre MarHuTHOIO
noJIsl Ha JBIDKYIIUECS 3apspkeHHble yactullbl. Cuna Jlopenua. /lpocmpancmeenuvlie mpaekmopuu
3apANCEHHbIX Yacmuy 68 Ma2HUmHoM nose. B3anMOIencTBHUE 3NEKTPUUYECKUX TOKOB. MarHuTHbIE
cBoMcTBa BemlecTBa. MaruutHblii oTok. D/IC B MpOBOJHUKE, JBUXKYILIEMCS B MAarHUTHOM IIOJI€.
OJIEKTpOMarHuTHasE MHAYKLUSA. 3aKOH  JJEKTPOMAarHUTHOW  MHAyKuuu. CaMOMHIyKUHA.
NHIyKTUBHOCTh. DHEPrUs MarHUTHOTO TIOJISI TOKa. Mcnosib30BaHMe 3JEKTPOMAarHUTHOW MHIYKIIUH.
[lepenaya >1MeKTpOdHEPTUUM Ha paccTosHUe. MarHurosnekTpudeckas WHAYKOus. CBOOOIHBIC
TapMOHHMYECKHE DJIEKTPOMATrHUTHBIE KOJEOaHHUS B KOJIEOATEIHbHOM KOHTYpEe. DJIEKTPOMArHUTHBIC
BOJIHBL. PacnipocTpaHeHue 371€KTPOMarHUTHBIX BOJIH. DHEPrus, IepeHOCUMasl 3J€KTPOMarHUTHbIMU
BoJiHamMu. [laBieHHWE W UMITYJIBC AJIEKTPOMATrHUTHBIX BOJH. CHEKTp 3JIEKTPOMArHUTHBIX BOJIH.
Pagmo- u CBY-BoiHbsl B cpenctBax cBs3M. PaaunorenedoHHas CBsI3b, paaHMOBEIIAHUE.
I'eomerpuyeckas onrtuka. Ilpunnun I'roirenca. Ilpenomuienuss BonH. [lonHoe BHyTpeHHee
otpaxkenue. Jlucnepcus csera. utepdepennus BoiaH. BzaumHoe ycuneHue u ociiabieHne BOJH B
npoctpanctBe. KorepentHneie ucrounuku cera. [udpakuus cera. [dudpakuus cBera Ha IIENH.
JudpakuonHas peieTka.

OcHOBBI CIIENUATBHON TEOPUU OTHOCUTEIBLHOCTH

NHBapuaHTHOCTh MOJYJIE CKOPOCTH CBeTa B Bakyyme. I[IpUHIIMIT OTHOCHTEIBHOCTH
OiiHmTelHa. [locTynarsl cenuanbHOM TEOPUHM OTHOCUTENIBHOCTH. OmHOCUMENbHOCMb 8PeMeHU.
Penamueucmckuti 3axon cnoscenusi ckopocmeti. B3auMocBsi3b MacChl U SHEPTUH. DHEPTHUS TTOKOSI.

KBanroBas ¢pusznka. ®u3nKa aToMa ¥ aTOMHOI0 siipa

I'urmoreza M. Ilnanka o kBaHTax. dotorddexr. doton. KopmyckynspHO-BOIHOBOMH
nyanu3Mm. BomHoBbeie cBoiictBa uactun. CoomHowenue Heonpedenennocmeti I etizenoepea.
[Tnanerapnas Mmoxens aroMa. Teopus atoma Bogopoa. [lornomenue u n3ydyeHne cBETa aTOMOM.
OOBsicHEeHHE JIMHEMYaToOTO CIEeKTpa BOJOpOJa Ha OCHOBE KBAHTOBBIX MOCTyaaToB bopa. Jlazep.
CoctaB M CTpOEHHME AaTOMHOIO sapa. OHEPrus CBSI3W HYKJIOHOB B snupe. EcrecTBeHHas
PaAMOaKTUBHOCTh. BUJIBI palnOaKTUBHBIX MpEBpAlllEHUN aTOMHBIX sJiep. 3aKOH PaJuOaKTHUBHOTO
pacnana. MckyccTBeHHass paguOaKTUBHOCTb. SIEpHBIE peakLnu, peakUuu AEICHUS U CHHTE3a.
IlenHas peakuus neneHus ypaHa. Vcronb30BaHHWE SHEPTrHUM ACNICHHUS Anep. fnepHas sHepreTuka.
TepmosinepHslil cuHTe3. Adeproe opyacue. buonoruueckoe neiCTBUE palMOaKTUBHBIX H3ITYYCHH.
Knaccudukanust anemMeHTapHbIX 9acTuil. Jlenmonst u adpousi. Keapxu. Bzaumooeticmeue keapkos.
DyHIaMEHTaJIbHbIE B3aUMOICHCTBUSI.

JBosonust Beesiennon
CoBpeMeHHbBIE TIPEACTABICHUS O MPOUCXOXKIeHNU 1 dBomtoiun ComnHna u 3Be3n. Knaccudukanuys
3Be3/. 3BE31bl M UCTOYHUKU HX dHepruu. OOpa3oBaHHe aCTPOHOMUYECKUX CTPYKTYp. DBOIIOLHUS
3Be3n. OOpazoBanune CoOMHEYHON CHCTEMbI. DBONIONUS IUIAHET 3€MHON TpYHIbL. OBOJIIOLMS
miaHeT-ruraiToB. ['anaktuka. IlpencraBnenue o crpoeHuu u 3Boitouun Beenennoi. CtpykTypa
Bcenennoit. Pacwupenue Bcenennou. 3axkon Xabbna. Deontoyus panneti Bcenennotl. Bo3MoxHbBIE
CLICHapHH 3BOIIOLMHU BeeleHHoi.



JlabopaTopHblie padoThl
IIpsmvie uzmeperus
1. U3mepenue cuil JMHaMOMETPOM B MEXAHHUKE.
2. 3amepenue Temneparypsl )KUIKOCTHBIMU U ITU(GPOBBIMH TEPMOMETPAMHU.
Kocesennvie usmepenus
1. U3mepenue kod¢duimeHTa TpeHUs CKOJIbKEHUS.
2. N3ydyenue 3akoHa OMa /1J1s IOJTHOW LIETH.
3. 3mepenue niuHbI CBETOBOM BOJIHBI C IIOMOIIBIO TU(PAKIIMOHHON PEIICTKH.
Habnrooenue saenenuil
1. DHeprus 3apsKEHHOT0 KOHJEHCATOpa
2. HabGmroieHrue TuHERYaToro U CILIONIHOTO CIIEKTPOB UCITYCKAHMS.
Hccneoosanus
1. MccnenoBanue CKONMbKEHHUS MIAHObI 110 HAKJIOHHOM MIOCKOCTH.
2. UccnenoBanue AMHAMUKH JIBHXKCHHS OpyCcKa 1O HAKJIOHHOM MJIOCKOCTH.
3. UccnenoBanue 3aKoHA COXPAHEHUS YHEPTUU TIPH ICHCTBUH
CHJIBI YIPYTOCTU U CUJTBI TSDKECTH.
4. 3yuenue mpoiiecca yCTaHOBJICHHUS TEIUIOBOTO PaBHOBECHS
MEXly ropsiueil 1 X0JI0OIHOM BOJIOM IPH TEIJI0O0OMEHE.
5. UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Yepe3 CIIUPalb
JIAMIIbl HAKAJIUBaHUS OT HAIPsHDKCHUS Ha HEil.

6. HccnenoBanue sBJICHUS SHCKTpOMaFHHTHOﬁ HHAYKIHUU.

TemaTnyeckoe NIAHUPOBaAHUE
10 xaacc (68 4, 2 4 B Hee110)

Pa3znennl (conepxkanue TemaTuueckoe Koanuecrso XapakTepucruka
NPOrpamMmbi) IJIAHMPOBaHHE "Tacos AeATEeJIbHOCTH
10 11
KJI KJI

Du3uka B NO3HAHUU Bo3HukHOBeHHE (PU3UKHU KaK 1 HAOJII0IaTh U ONKCHIBATH
BelllecTBa, MoJIsl, Hayku. ba3oBrle pusndeckue (hmznueckue sIBICHUS;
MPOCTPAHCTBA U BPEeMEHH BEJIMYUHBI B MexaHuKe. KpaTHbie [IEPEBOTUTH 3HAUCHUS
(24) U JI0JIbHBIC €AUHUITEI. J(nana3on BEJIMYMH U3 OJHUX €IUHHUIL B
Bo3HukHOBEeHUE (PU3UKU KaK | BOCIPUITHS OPTaHOB UyBCTR. JIPYTHE;
Hayku. bazoBrle pusuueckue | OpraHbl 4yBCTB U IPOIIECC CUCTEMATU3UPOBATh
BEITMYMHBI B MEXaHUKE. no3HaHus. PU3MKa U KyJIbTypa. UHQOPMAIUIO U TIPE/ICTABIISATD
Kpatnsbie u nonpHbIe OCoOEHHOCTH HAYYHOTO ee B BUJIC TaOJIUIIBI;
enuHulebl. nanazoH JKCIIEpPUMEHTA. npeayiaraTb MOJEIH SIBICHHUI;
BOCTIPUSITHS OPTaHOB UyBCTB. | DyHIaMeHTaNbHbIE (U3NIECKIE
Opransl 9yBCTB U MPOIIECC Teopun. Pu3nUecKast MOJEIb.
no3Hanus. Ousuka u [Ipenensl npuMEeHUMOCTH
KyneTypa. Oco0eHHOCTH ¢bu3nUecKol TEOpUH.
Hay4YHOT'O SKCIEPUMEHTA. AToMuCTHYECKas THIIOTE3a. 1 OOBSCHSITH pa3TUIHBIC
DyHIaMEHTAJIbHbIE Mopenu B MUKpOMUDE. (dyHIaMeHTaIbHbIC
(uznUecKkue TEOpHH. DneMeHTapHas yactuua. Busl B3aUMOJICUCTBUS; CPABHUBATH
duznveckast MOJIEIb. B3aMMOJIECHCTBUH. HWHTEHCHUBHOCTD U Panyc
IIpenensr npUMEHUMOCTH XapakTepucTHKU JIEUCTBUA B3aUMOJIEUCTBUI
(hm3HUeCcKOi TEOPHUH. B3aumoericTeuil. Panuyc
AToMucTHyecKas rumnoresa. JIEUCTBUS B3aUMOICUCTBUIL.
Mojienu B MUKpOMHUPE.
DeMeHTapHas 9acTHIIA.
Buasr B3auMoaeHCTBUH.
XapakTepucTUKN
B3auMo/ieicTBUi. Pannyc
JEUCTBUSA B3aUMOJEHCTBUH.
Kunemaruka OnurcaHue MEXaHU4YEeCKOTO 1 ONMCHIBATH XapaKTEP




MaTepHAJIBHOH TOYKH
84)

Onucanre MEXaHUYECKOTO
JBWKEHMsI. MaTtepuanbHast
Touka. Tenmo orcyera.
Tpaekropus. Cucrema
oTcyeTa. 3aKOH JABWKEHUS
Tesa B KOOPAMHATHOM 1
BEKTOPHOU (opme.
[epememenne. Crnoxxenue
nepemenieHuid. I1yTs.
Paznuuune nmytu u
nepemerieHnst. CpemHss
MyTeBast CKOPOCTb.
MrHoBeHHas CKOPOCTb.
OTHOCHUTEIIbHASI CKOPOCTb.
PaBHOMepHOE
IIPSIMOJINHEWHOE ABUKCHUE.
I'pacduk ckopocTu.
I'paduuecknii ciocod
HaXO0XJICHUA NEPEMCIICHUA
MIpH PaBHOMEPHOM
MPSIMOJTMHEHHOM JIBM)KCHUH.
3aKOH paBHOMEPHOTO

HpHMOHHHCﬁHOFO JABWXCHMUA.

I'pacduk paBHOMEpHOTO

HpHMOHHHCﬁHOFO JABWXCHMUA.

MrHoOBEHHOE YCKOPEHHUE.
PaBHOYCKOpEHHOE
NPSAMOJIMHEHHOE JIBH)KEHHE.
I'paduueckmii criocoo
HaXO0>KACHUS TTePEMEILECHHS
IpU paBHOYCKOPEHHOM
HpHMOHHHeﬁHOM JABUXKCHHMH.
3aKOH PaBHOYCKOPEHHOTO

HpﬂMOHHHCﬁHOI‘O JABHOKCHHA.

PaBHO3ame e HHOE
IIPSIMOJIMHEWHOE JABU>KCHUE.
3aBUCUMOCTb NPOEKLIUU
CKOPOCTH Teja Ha OCh X OT
BpEMEHU IIPH
PaBHONIEPEMEHHOM
JIBIDKEHUHN. 3aKOH
paBHOTIEPEMEHHOTO
JIBIDKCHUS.

ITaneHue Ten B OTCYyTCTBHE
CONPOTHUBJICHUS BO3yXa.
YckopeHue CBOOOTHOTO
naneHus. [lanenue ten B
Bo3nyxe. [lepuoguueckoe
JIBIDKEHUE U €TO BUJIBL.
JBM>XKEHUE 110 OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJIIO
cKopocThi0. CrocOOBI
OTIpEe/IEIICHIS TI0JI0KEHUS
YaCTHUIIBI B IPOCTPAHCTBE B
MPOU3BOJILHBI MOMEHT
BpemeHu. Ilepuoa u yactora
BpaIlCHUSL.

NBUKCeHHS. MaTtepualibHas TOYKa.
Teno orcuera. TpaekTopus.
Cucrema orcuera. 3akoH
JIBUKCHHS TeJIa B KOOPAUHATHON
1 BEKTOPHOU (opme.
[Tepemernienue.

JIBWKCHUS B 3aBUCUMOCTH OT
BBIOpAHHOW CHCTEMBI OTCUETA;
MIPUMEHSITb MOJIE/Ib
MaTepuaIbHON TOUYKHU K
PEaTbHBIM JIBIKYITHMCS
00BbEKTaM;
CUCTEMAaTHU3UPOBATh 3HAHUS O
(hm3nuecKoi BeTUnHE
[epeMeIIcHIE

Crnoxenue nepememnieHui. [1yTs.
Paznunune myTH 1 nepeMenieHusl.
CpenHsist myTeBas CKOPOCTb.
MrHoBeHHas CKOPOCTb.
OTHOCHUTENBbHAS] CKOPOCTH.

IPUMEHATH MOECIIb
PaBHOMCPHOI'O ABMKCHUS K
p€alIbHBIM ABUXKXCHUAM,
CUCTEMATHU3HUPOBATh 3HAHUSA O
(I)HBI/I'-IGCKOfI BCJIMYMUHE NTYTh,
MTI'HOBCHHAsI CKOPOCThH

PaBHOMEpHOE npsAMoOIMHEHOE
nBxeHne. I'paduk ckopocTu.
I'paduueckwnii ciocod
HaXO0KACHUS MEepEeMEIleHUs IPU
PaBHOMEPHOM NPSIMOJIMHEIHOM
JIBIDKCHUU. 3aKOH PaBHOMEPHOIO
HpHMOJ’IHHCﬁHOI‘O JABHXCHUS.
I'paduk paBHOMEpHOTO
HpHMOJ’IHHCﬁHOI‘O JABHXCHUS.

MIPECTABIIATE MEXaHUIECKOE
IBWKEHHE TpaduKaMu
3aBUCUMOCTHU NPOECKLUIN
CKOpPOCTH OT BPEMEHH;
CTPOUTH U aHATM3UPOBATH
rpaduKu 3aBUCUMOCTH ITYTH U
CKOPOCTH OT BpEMEHH IpH
PaBHOMEPHOM JIBI)KECHUH;

MrHOBEHHOE YCKOPEHHE.
PaBHOyckopeHHOE
IPAMOJIMHENHHOE IBI)KEHUE.
I'paduueckwnii cioco6
HaxXO0XICHUA NEPEMCIICHUS IIPU
PaBHOYCKOPEHHOM
HpHMOHHHeﬁHOM JABUWKCHUN.
3aKoH PaBHOYCKOPEHHOTO
NPSAMOJMHEHHOTO IBUKECHUSL.
PaBHO3amenneHHOE
PSMOJIMHEWHOE ABUKECHUE.

CHCTEMaTH3UPOBATh 3HAHUS O
(hm3nueckoil BenanHe
YCKOPEHHUE; PacCUUTHIBATH
YCKOpEHHE Teja, UCTIONb3YS
AHAJIUTUYECKUN U
rpaduUecKuil METOAbI;
CTPOUTH, YUTATh U
aHaIM3UPOBATh TpaduKu
3aBHCUMOCTH CKOPOCTH U
YCKOPEHUS OT BPEMEHH NPH
paBHOTIEPEMEHHOM
JIBIKEHHH;

JlaGoparopnast pabora Ne 1
"UccienoBaHne CKOIbXEHUS
Iaf0BI IO HAKIIOHHOM
IUTIOCKOCTH". 3aBHCHMOCThH
MPOEKIINU CKOPOCTH TeJla Ha OCh
X OT BpeMeHHU IIpU
paBHOIIEPEMEHHOM JIBIYKEHUH.
3aKOH paBHOIIEPEMEHHOTO
JIBIDKEHUS.

OTMCHIBATH JIBHXKCHHE IIAHOBI
Ha Pa3rOHHOM y4YacTKe U MpH
TOPMOKCHHUU,; CpPAaBHUBATH
YCKOPEHUS Mai0bl pu
pasroHe U TOPMOKCHHUMU;
COCTaBJISITh U 3aIIOJIHATh
Ta0NHITy C pe3yabTaTaMu
“3MepeHwuit; paboTarth B
rpynne

[Tanenue Ten B OTCYTCTBHE
CONPOTHBIICHUS BO3TyXa.
YckopeHnue cBOOOTHOTO MafeHusl.
[Tanenue Ten B BO3IyXeE.

HabIroIaTH CBOOOIHOE
MmajgeHue Tel,;
KJIACCU(HUIMPOBATH
CBO0OOIHOE aJICHUE TeJI KaK
YaCTHBIN cydai

PaBHOYCKOPEHHOTO
JIBUOKEHMUSI,

[leproanueckoe IBMKEHNE U €T0 CHUCTEMAaTH3UPOBATh 3HAHUS O

BUJBL. JIBHKEHME IO OKPYKHOCTH XapaKTepUCTUKAX

C TIOCTOSIHHOM 110 MOJTYJTIO
ckopocThio. CITocOORI
OTIpeJIeIICHUSI TOJIOKCHUS
YaCTHUIILI B TPOCTPAHCTBE B
MIPOM3BOJIBHBI MOMEHT BPEMEHH.

PaBHOMEPHOTO JIBUKEHUSA
MaTepualbHON TOYKH 1O
OKPY>KHOCTH C TTIOCTOSTHHOM 110
MOJYJIIO CKOPOCTBIO;




LenTpocTpemuTensHoe
yckopenue. KoopinHaTHBIM
CIoco0 OmMMCaHus
BpAIaTEIbHOTO JIBUXKCHUSL.
TI'apMmoHMUecKkHe KOIeOaHus.
YacToTta KoJIeOaHMA.

[Tepuon u yactoTa BpalleHUSI.
[enTpocTpeMurenbHOE
yckopenue. KoopanHaTHbin
CIoco0 OMKCaHUs BPAIATeILHOTO
IBIOKEeHHs. | 'apMOHUYecKue
kosebanus. Yacrora KomeOaHui.

CHUCTEMAaTU3UPOBATh 3HAHUS O
(hpU3MYECKOM BETHUNHE
MEPHOJT M YaCTOTa BPAIICHUS,
HEHTPOCTPEMHUTENHLHOE
YCKOpPCHHUE,; aHATM3UPOBATh
B3aUMOCBSI3b TIEPHOTUYCCKUX
JIBMDKEHHI: BPAIATEIbHOTO U
K0J1e0aTENBLHOrO;

JAunamuka MaTepuajbHOI
ToukH (9 u)

IIpunuun uHEpIUH.
OTHOCHTENBHOCTD JBMKECHUS
U 1okosi. IHepianpHble
CUCTEMBI OTCYETa.
[IpeobpazoBanus ["anmmest.
3aKO0H CIIOKCHHS CKOPOCTEH.
IIpuHIMI OTHOCUTEIBHOCTH
INanunes. IlepBbiii 3aK0H
HeroTona.
OKCIepUMEHTAIbHbBIE
MOJTBEPKICHHS 3aKOHA
WHEPIINH.

Cuna — npuunHa HU3MEHEHUS
CKOPOCTH TeJ, Mepa
B3aNMOJICUCTBUSA TeJl.
HNueptHocTh. Macca Tena —
KOJIMYECTBEHHAS Mepa
WHEPTHOCTHU. JIBM>KEHUE Tena
MOJT AEWCTBUEM HECKOIBKUX
cui. [puHnun
cynepno3unuu cui. Bropoi
3akoH HeroToHa.

Cunbl IeUCTBUS U
nporusoaeicTeus. Tperuit
3akoH Herorona. [IpumMepsl
NEUCTBUA U
MIPOTUBOICHCTBHSL.
I'paBUTaLIMOHHBIE U
AIIEKTPOMArHUTHBIE CHITHI.
3aK0H BCEMUPHOTO
TsroreHusi. OTbIT
Kasenaumia.
I'paBuTanmonHas
noctosiHHass. Crja TSKeCTH.
YckopeHue CBOOOTHOTO
MajeHusl.

Cuia ynpyroctu — cuia
3JIEKTPOMArHUTHOU
npupoasl. Mexanuueckas
Mozenb Kpucramia. Cuna
peaxIu Onopsl ¥ cuila
HaTsDKeHUs. 3akoH ['yka. Bec
tena. Mcnonp3oBanue
CTaHJAPTHOI'O MOAX0/1a JJIs
pelIeHus KITF0UEBbIX 3a7a4
JIMHAMUKY: BeC Tena B TudTe
(c oOcyxneHneM neperpy3ox
1 HEBECOMOCTH)

Cuna tpenus. Bugsr Tpenus.

[TpuHLIMT MHEPIUY.
OTHOCUTENBHOCTD JBMKCHUS U
nokost. lHepIuanbHbIe CUCTEMBI
otcuera. [IpeobpazoBanms
Ianmunes. 3akoH croXkeHus
ckopoctel. IIpuniun
OTHOCHUTENLHOCTH [anuiest.
ITepsriit 3akon HeroToHa.
DKCIepuMEHTAIbHBIC
MOATBECPIKACHUA 3aKOHA MHCPLHHU.

HAOJIIONATh SIBICHUE WHEPIIIH;
KIaCCH(UIMPOBATE CUCTEMBI
OTCYeTa M0 UX MPU3HAKAM;
(bopMyIHpOBATH TPHHIHIT
HHEPIUH, TIPUHIIATT
oTHOCUTENbHOCTH ['anuies;
00BACHATH
JEMOHCTPAIHOHHBIE
9KCIICPUMEHTHI,
MIOJITBEPIKIAOIIIE 3aKOH
WHEPIINH,

Cuna — npuYnHa U3MEHEHUS
CKOpOCTH TeJl, Mepa
B3aMMOJIECHCTBUS TEIl.
WNueptHOCTH. Macca tena —
KOJIMYECTBEHHAsI MEPA
WHEPTHOCTHU. [[BH>KEHUE Tena noza
JIEICTBHEM HECKOJIBKHUX CHIL.
IIpyHOMT CYynEepno3ULNY CHIL.
Bropotii 3akon HeroTona.

yCTaHaBIUBATh CBSI3b
YCKOpEHUs Teja ¢
JICUCTBYIOILENA Ha HETO CUJION;
BBIYUCIIAITh YCKOPEHUE TeJa,
JEHCTBYIOUTYIO HA HETO CUITY
U Maccy Tejia Ha OCHOBE
BTOpOro 3aKkoHa HpI0TOHA;

Cuitel J€UCTBUS U
npotuBoaeicTBus. TpeTuii 3aKoH
Herotona. [Ipumeps! neiictus u
IIPOTUBOJEHCTBUS.

CpaBHUBATb CUJIbI JCHCTBUA U
MIPOTUBOJICHCTBHS;
3KCIIEPUMEHTAJIIbHO: U3y4aTh
TpeTuil 3akoH HeroTOHa,
MIPOBEPUTH CIIPABEIMBOCTD
BTOpOro 3akoHa HploToHa;

['paBuTaLIMOHHBIE U
AIEKTPOMATrHUTHBIC CHUJIBL. 3aKOH
BCEMUPHOTI'O TArOTeHUs. OnbIT
Kasenauia. ['paBuTaninonHas
nocrogaHast. Crta TSHKECTH.
YckopeHue cBOOOIHOTO TaIeHUs!.

OOBACHATH MPUHIIMIT JCHCTBUS
KPYTHJIBHBIX

BECOB; OIMCHIBAThH OIIBIT
Kagenauia no uamMepeHuto
rpaBUTALMOHHON
[IOCTOSIHHOW; BBIYUCIISITh CUITY
TSXKECTU U TPABUTALUOHHOE
YCKOpPEHHE Ha TUTaHEeTax
CoJIHEUHOW CHCTEMBI,
MIPUMEHSTH 3aKOH BCEMUPHOT'O
TATOTCHWSI PEIICHUS 337121,

Cuta ynpyrocta — cuia
3JIEKTPOMAarHUTHON IPUPOIBL.
MexaHu4eckast MOAEIb
kpucrtauia. Cuiia peakiiuu Ormophl
U cuiia HaTspKkeHusl. 3akoH ['yka.

MPUMEHSATH 3aK0oH ['yka juist
pelIeHus 3a1ay;

Bec Tena. Mcnonb3oBanue
CTaH/IapTHOTO MOAXO0/A JUIS
PEeUICHUA KITFOYUCBBIX 3a1a4
JMHAMUKH: BEC Tela B udre (¢
00CyX/IeHUEeM TIeperpy30K 1
HEBECOMOCTH)

CPaBHUBATbH CHITY TSKECTH U
BEC TEJa; MOJIEINPOBATh
HEBECOMOCTH U MEPETPY3KH;

Cuia Tpenus. Bunp! Tpenus.
Koaddumuent tpennsi.
CKoNpXeHue Tena 1o

OIMCHIBATh YKCIIEPUMEHT 110
H3MEpEeHUIo KodpuureHTa
TPEHUsI CKOJIbKEHUS;




Koadduuuent tpenus.
CKonpXeHure Tena 1mo
TOPU30HTAIILHOU
TIOBEPXHOCTH.

TOPU30HTATHLHON TOBEPXHOCTH.
JlabGopaTtopHas pabota Ne 2
"U3smepenne koddduirenrta
TPCHUS CKOJIBKEHUS' .

HU3MEPATH KO PUIUEHT
TPEHUS ACPEBSIHHOTO OpycKa
0 JIEPEBSIHHOM JIMHEHKE;
COCTAaBIISITh U 3ATIOJIHATD
TaOIHUITy C pe3yNbTaTaMu
HU3MEPEHU;

paboTats B Ipymie;

Jlaboparopnas padora Ne 3
"UccienoBanyne TUHAMUKA
JIBIDKEHUSI OpycKa 10 HaKIIOHHON
IUIOCKOCTH".

HCCIIeI0BAaTh 3aBUCMOCTD
CHJIBI TPEHHS CKOJIBKEHHS OT
CHJIBI HOPMAJIBHOTO TABJICHUS;
CTpOUTH rpaduK
3asucuMocTH F tp(P);
MIPOBEPATH CIIPABEUINBOCTD
BTOpoOro 3akoHa HproToHa;
COCTaBIISITh U 3ATIOJIHATD
TaOIUITy C pe3ylbTaTaMu
U3MepeHuii; paboTaTh B
rpymIe;

KonTponbnas padora Ne 1
"KunemaTtrka U [TUHaAMHKA
MaTepuatbHOM TOUKH'".

MPUMCEHSATH IMOJTYYCHHBIC
3HaHUA K pEHICHUIO 3aJia4

3akoHbl coxpaHeHust (6 1)
NmMnynsc Tena. Ummynbec
cuiel. bonee oOmas
(hopMyTHpOBKa BTOPOTO
3akoHa HproToHa.
3aMKHyTasi CUCTEMA.
HMI1ysibC CHCTEMBI TEIL.
3aKOH COXpaHEHUs
umIyisca. PeaktuBHO®
JIBMOKEHUE pakeThl. Bubl
CTOJIKHOBEHHH. AGCOIIOTHO
HEynpyruu ygap.
AOGCOIOTHO yNIpyTHii yaap*.
PaGora cuinbl. YcnoBus, npu
KOTOpPBIX paboTa
MOJIOKHUTEIIbHA,

OTpHIlaTeNbHA U PaBHA HYJIIO.

PaGora cun peakumu omnopsl,
TPEHUS U TSHKECTH,
JEUCTBYIOLIUX HA TENO,
COCKaJIb3bIBAIOIIIEE C
HAKJIOHHOM MJIOCKOCTH.
CpenHsisi 1 MTHOBEHHAs!
MOIITHOCTH.

TloTennmanpHas cunia.
IToTenuuansHas 3HEprust
tena. [loreHunansHas
SHEpPTus Tena B
TpaBUTAIMOHHOM TOJIE U TIpU
YIPYTroM B3aUMOJICHCTBHH ™.
IIpuHuun MuHUMyMa
MOTEHIIMAIBHON SHEPTUU.
Bune! paBHOBeCHS.
Kunernueckas sneprus tena.
TeopeMa 0 KHHETUYECKOM
sHepruu. [lonnas
MEXaHUYECKask YHEPTUs
cructeMbl. CBS3b MEXITY

Ananus K. p. UMmmynec Tena.
Nmnynse cunbl. bonee obmas
(hopMyITUPOBKA BTOPOTO 3aKOHA
HproToHA.

CUCTCMATHU3NUPOBAThL 3HAHUA O
(hm3nueckoil BeTrunHe
UMITYJIbC T€Ja, UMITYJIBC
CHUCTCMBI TCII,

3aMmkHyTas cucreMa. Mmmynbe
CHCTEMBI TeJ. 3aKOH COXPaHEHHUS
uMIysbca. PeakTuBHOE NBM)KEHHE
pakeThl. Buabl CTONTKHOBEHUH.
AOGCOIOTHO HEYIIPYTHI yaap.
AGcomoTHO yripyruit yaap*.

IIPUMCHATH MOJICJIb
3aMKHYTOU CUCTEMBI K
PCaJIbHBIM CUCTEMAM,
(hopMyIIMpOBaThH 3aKOH
COXPaHEHHUS UMITYJIbCa;
MPUMEHSTH 3aKOHBI
COXpaHEHUs JJIs1 a0COJIIOTHO
yIpyroro* u abCoIOTHO
HEYNpYToro yaapa;
OLICHUBATH YCIICXU Poccum B
CO3/IaHUH KOCMHYECKUX
paKer;

Pabota cuinel. YcioBus, npu
KOTOPBIX paboTa MOJIOKUTENbHA,
OTpHIIaTeNbHA U PaBHA HYITIO.
Pabora cun peakiyu ommopsi,
TPEHUS U TSDKECTH, JCHCTBYIOIIHUX
Ha TeJI0, COCKAJIb3bIBAIOIIEE C
HaKJIOHHOM mockoctu. Cpeausis
1 MTHOBCHHAsI MOIITHOCTH.

CHCTEMAaTH3UPOBAThH 3HAHUS O
(u3nvecKoil BennunHe
paboTa, MOIITHOCTH;
BBIYHCIIATE: Pa0OTY CHIIBL,
MOIIHOCTB; BEIYUCIIATD U
MpeCTaBISTh Tpadudecku
paboTy cui yrnpyroctu u
rpaBHTAIUN ™}

IToTrennuanpHas cuia.
[ToreHumanbHasg 3HEeprus Tena.
[ToTennuanbHas 3HEprus Teiaa B
TPaBUTAIIIOHHOM TIOJIE ¥ TIPH
YIIPYrOM B3aHMOJICHCTBHU*.
[Ipunnun MuHUMyMa
MOTEHIMAIBHON YHepruu. Buabl
paBHOBECHSL.

CHCTEMATH3UPOBATh 3HAHHS O
(u3nUeCcKOM BeTHMUNHE
MOTEHIIMATBHAS SHEPTHS;
CHCTEMATH3UPOBATH 3HAHHS O
PaBHOBECHH TeJ

Kunernueckas sueprus tena.
Teopema 0 KUHETHYECKOM
sHepruu. [lonHas MexaHuueckas
SHEPrus cucTeMbl. CBS3b MEXKITY
sHEprueil u paboTou.
KoHcepBaTuBHas cucrteMa. 3aKoH

CHUCTEMAaTHU3UPOBATH 3HAHUS O
(hm3nuecKoil BeTInHe
KHHETHYECKasi SHEPTHs;
MIPUMEHSATH MOJIENb
KOHCEpPBAaTUBHOM CHUCTEMBI K
pEeaNbHBIM CUCTEMAaM;




SHepruei u paboTou.
KoncepBaruBHas cuctema.
3aK0H COXpaHCHUS
MEXaHHUYECKON HEPTHH.

COXpaHEHUS MEXaHUYECKOM
SHEPTHH.

(hopMynHupoBaThH 3aKOH
COXPaHEHUs SHEPTUH; pellaTh
3aJa4u Ha IIpUMEHEHHE
3aKOHa COXPaHEHHsI DHEPTHH;

Jlaboparophas padorta Ne 4
"UccnemoBanne 3aKoHa
COXPaHCHHUS SHEPrUH TIPU
JICHCTBUH CHITBI YIIPYTOCTH H
CHJIBI TSDKECTH".

MIPUMEHSATH 3aKOH COXPaHCHHS
SHEPTHUH TSI 0OBSICHEHUS
SIBJICHUH; COCTABJIATh U
3aIOJIHATH TaOIHILy C
pe3yabTaTaMu U3MEpPEHU;
paboTaTh B rpymie

JlnHnamMuka
MEePUOANYECKOTO IBUKEHUS
(7w

®dopma TpacKTOPUH Tel,
JBWOKYILIUXCS C MaJIOW
CKOPOCTBIO.

IlepBas u BTOpast
KOCMHUYECKHUE CKOPOCTH.
CBo0OoHBIE KOJICOaHHS
MPY>KHHHOTO MasATHUKA.
XapaKTepUCTUKU CBOOOTHBIX
KOJICOaHMIA: IEPHOI,
aMIUTATY 1A,

I'paduk cBOOOIHBIX
rapMOHUYECKUX KOJIeOaHU.
DHeprus CBOOOIHBIX
KOJIEOaHMIA.

3aryxatomue KojaeOaHus u
ux rpaduk*. BeiHYXIeHHBIE
konebaHus*. Pezonanc*.

DopmMa TpacKTOPUU TEL,
JBIOKYIIUXCS C MaJIOW
CKOPOCTHIO.

aHaJIM3UPOBATH (POPMBI
TPaeKTOPHH TeJl, JBIKYIHXCSI
C MaJIOM CKOPOCTBIO.

ITepBas u BTOpasi KOCMUYECKHE
CKOPOCTH.

paccUUTHIBATh IEPBYIO U
BTOPYIO KOCMHUYECKHUE
CKOPOCTH; OIICHUBATH yCIIEXH
Poccun B ocBOGHMH KOCMOCA;

CBoOoHbIC KONIEOAHMS
HPYKUHHOTO MasiTHUKA.
XapakTeprCTUKH CBOOOTHBIX
KoJIeOaHUI1: IeproI, aMILTUTY 1A,

OOBSACHSTH MPOLIECC
KoJIe0aHHH MasTHHKA;
aHAITM3UPOBATH YCIIOBHSI
BO3HHUKHOBCHUA CBO6OI[HLIX
Koe0aHuii MaTEMaTHYECKOTO
U TIPYXHUHHOTO MasITHUKA*;
HAOJII0IaTh Pa3HbIC BUBI
KOJICOaHMIA;

I'paduk cBOOOIHBIX
TapMOHHYECKUX KOJeOaHui.
DHeprus cBOOOIHBIX KOJICOaHHH.

aHAIIM3UPOBATH TPadUKU
CBOOOTHBIX TAPMOHHYECKUX
KoJIeOaHuit

3aTyxaromnue KoxeOaHus 1 ux
rpaduk*. BeiHyXIeHHBIE
Kosiebanus*. Pesonanc®.

CPaBHHMBATh CBOOOHBIC U
BBIHYX/ICHHbIE KOJIeOaHUsI™;
OINCEHIBATH SIBJICHHE
pe3oHaHca*

Pemenue 3amau nmo teMe «3aKOHEI
COXPaHEHUSD)

peuaTh 3aaa4u 1o TeME
«3aKOHBI COXPAHCHUS»

KontponbHas padota No 2
"3akoHbI coXxpaHeHHs"

IIPUMCHSATH OJTYUCHHBIC
3HaHHWA K pCHICHUIO 3a/1a4

Crartuka (1 4)

Bo3MOKHbBIE THTIBI IBUKCHUS
TBEpJOTO Tena. AOCOTIOTHO
TBEPJI0€ TEJO.
IMoctynarenbHoe U
BpamaTeIbHOC IBUXKCHUA
a0COJIFOTHO TBEPZAOIO Tea.
VYcnoBue CTaTHYecKoro
paBHOBECHSI TSt
IMOCTYIMATCIIbHOT'O ABUKCHUA.
IIpuMepbl cTaTHYECKOTO
paBHOBecHs. MOMEHT CHJIBI.
Ilneuo cumnsl. Ycnosue
CTaTHYECKOTO PAaBHOBECHS
BPAIATEIBHOTO JABHKCHUS

Bo3MoOXHEIE THITBI TBHKCHHUS
TBEPAOTO Tena. AGCOIIOTHO
TBepaoe Teno. [locTtynmarensHoe u
BpaIiaTeIbHOE ABMKCHIUS
a0COJFOTHO TBEPAOTO Tela.
VYcoBue cTaTHIECKOTO
paBHOBECHS IS
MOCTYINATEIbHOT O IBUKECHHUS.
[Ipumepsl cTaTHYECKOrO
paBHOBeCHS. MOMEHT CHUJIBI.
[Inedo cunbl. YcnoBue
CTaTUYECKOTO PaBHOBECHS
BpaIIaTeIbHOTO JBUKEHUS

OIIPEIEISATh THIT JBHKECHHS
TBEPJIOTO TeJa,;
(hopMyJIMpOBaThH YCIOBUE
CTaTHYECKOTO PABHOBECHS IS
MOCTYIATEIBHOTO JIBHKEHHS,
JUTSL BpaIaTeIbHOTO
OBUXKCHUS

PessiTuBUCTCKASI MEXaHUKA
(4 9)

OnbiT MaiikenbcoHa-
Mopmu. CymHoCTh
CIlelIMaIbHOM Teopuu
OTHOCHUTEITHLHOCTH

OmneiT Maiikenscona — Mopun.
CyITHOCTh CIIEHATEHON TEOPHH
OTHOCHUTEIBHOCTH DIHINITEHHA.
[MocTynaTel Teopun
OTHOCHUTEJIBHOCTH.

(hopMyIMpoBaTH MOCTYIATHI
CllelIMaJIbHOM Teopuu
OTHOCUTEJILHOCTH; OIUCHIBATH
NPUHIUIHATBHYIO CXEMY
onbiTa MalikenbcoHa-Mop:u;

Kputnueckuit paguyc uepHoi

OLCHUBATH paJNyChl YCPHBIX




Ovinmreiina. [Toctynarsl
TEOPUHU OTHOCHUTEIbHOCTH.
Kputnueckuii paaunyc
YEPHOM JBIPHI — PAIUYC
[IBapimuiasaa. I'opu3oHT
coOBITHH. Bpems B pa3HBIX
cuctemax orcuera*. [lopsaok
cJIeIOBaHUS COOBITHIT™.
OIHOBPEMEHHOCTH
coObITHIT*,

PenstuBucTCKUil 3aKOH
CJIO’KEHHUS CKOPOCTEH™.
CKopocTh pacrpocTpaHeHUs
CBETOBOTO CUrHaia*,
DHEprus MOKosl.
B3anMocBs3p Maccel U
SHEPTUU

IeIpel — paguyc [IBapummiba.
I'opuzonT coObITHIA. Bpems B
Pa3HBIX CHCTEMax OoTcUeTa™.
[Nopsinok cnemoBaHus COOBITHIT™,
OIHOBPEMEHHOCTH COOBITHI ™.

JIBIP; OTIPEIENSTh BPEeMS B
Pa3HBIX CHCTEMax oTcyeTa™;

PensaTuBucTCKUM 3aKOH CIIOKEHUS
CKOpOCTei™,

[IOKa3bIBaTh, YTO
KJIACCUYECKUI 3aKOH
CII0KEHUS CKOPOCTEn
SIBIISICTCS. TIPEACTbHBIM
CJIy4aeM PEJSITUBUCTCKOTO
3aKOHA CIIOKEHUS
cKopocTer™;

CKOpOCTh PacTpoCTpaHEeHUS
CBETOBOTO cUrHana*. DHeprus
nokosi. B3anMocBsi3b Macchl 1
SHEPTHU

PacCcUNTHIBATh YHEPTHIO
MOKOS

MouJiekyasipHas CTPyKTypa
BelnlecTBa (2 4)

Crpoenue atoMa. 3aps10BOE
1 MaccoBoe uncna. M30Tonsl.
Hedext maccbl. AToMHas
€IMHUIIA MaCCHI.
OTtHocuTeNnbHas aTOMHas
Mmacca. KonmnuectBo
BelecTBa. MoJsipHast macca.
IToctosiHHas ABorapo.
Buapl arperaTHbIx
COCTOSIHMIA. YTIOpSAIOUYCHHAs
MOJIEKYJISIpHAsT

CTPYKTypa — TBEpJI0€ TEJO.
HeynopsinoueHHbie
MOJIEKYJISIPHBIE CTPYKTYPBI
— JKUJAKOCTB, ra3, Ijia3ma.

Crtpoenue aroma. 3aps10Boe U
MaccoBoe uncia. M30Tomsl.
Hedexr maccel. AToMHas
enunuIia Maccel. OTHOCUTEIIbHAS
atomHas macca. KonnuecTtBo
BelecTra. MossipHasl Macca.
[TocTostHHast ABoraapo.

OIIPEAENATh COCTaB aTOMHOTO
sIIpa XUMUYECKOTO 3JIEMEHTa,
OTHOCHUTEJIbHYIO aTOMHYO
Mmaccy o tabmuue /. 1.
MeHeneeBa; pacCUUTHIBAT
nedeKT MacCHl siIpa aToMa;

Bunb! arperatHeix COCTOSIHUM.
VYhopsinoueHHass MOJIEKYJIApHast
CTPYKTypa — TBEPIOE TEINO.
HeynopsinoueHnnsie
MOJIEKYJIIpPHBIE CTPYKTYPBI —
JKUAKOCTB, Ia3, IIa3Ma.

aHATU3UPOBATh 3aBUCUMOCTh
CBOMCTB BEIIIECTBA OT €ro
arperaTHoro COCTOSHUS,
OOBSICHATH CTPOCHUE
KpHUcTaIIia

MogexkyasipHo-
KHHETHYeCKas Teopus
H/1eaJILHOTO ra3a

(69)

N neannHbIl ras.
CTaTUCTHUECKHUI METO/.
CraTucTUYecKuii MHTEPBAIL.
Cpennee 3HaueHUE
(hr3HUECKOI BETMYHHBI.
Pacrnipenenenue yacturl mo
ckopocTsM*. OnbIT
rtepHa*. Pacnpenenenue
MOJIEKYJI IT0 CKOPOCTAM ™.
TemmepaTypa uzieasbHOro
raza — Mepa cpejHen
KHHETUYECKOH SHEPruu
MOJIEKYIL.
TepMoauHaMmuueckas
(aOcomnroTHas) mKana
Temreparyp. AOCOIOTHBIN
HyJib TeMiieparypsbl. Llkais
temriepatyp. CBsI3b MEXIY
TEMIIEPATypPHBIMH IIIKAJTIAMH.
CKOpOCTh TETUIOBOTO
JBHKEHHS MOJIEKYIL.

Uneanpusiii ra3z. CTaTUCTUYECKUHA
Mmeto. CTaTUCTUYECKUI
unTepBain. CpeqHee 3HaYCHHE
(hU3UYECKOI BEJTMUNHBI.
Pacnpenenenue yactuiy no
ckopoctsam*. OnbiT [lTepra*.
Pacnipenenenne Monekyi 1o
CKOPOCTSIM™*,

(hopMyIUPOBATh YCIIOBUS
HJICATLHOCTH ra3a; 00bACHAT
Ka4eCTBEHHO KPHBYIO
pacrpeesieHus: MOJICKYJT
UJIeaIbHOTO Ta3a 1o
CKOPOCTSIM;

TeMmmnepatypa uneasbHOro raza —
Mepa cpeHeld KUHETUYECKOM
SHEPTHH MOJIEKYIL.
TepMoguHamuueckas
(abcomoTHas) MIKaNa
TeMriepaTyp. AOCOTIOTHEIN HYITh
temrepaTypsl. [Ikans
temrepatyp. CBsi3b MEeXIy
TEeMIIEPATypPHBIMU IIKAJIAMU.
CKOpPOCTh TETUIOBOTO ABMKCHIUS
MOJIEKYJL.

OOBSICHATH B3aMMOCBSI3b
CKOPOCTH TEIJIOBOTO
JIBYOKCHHS MOJIEKYIT U
TEeMIEepaTypsl ra3a;
3HAKOMUTBCS C pa3HBIMU
KOHCTPYKITUSIMHU
TEPMOMETPOB;

JaBnenue atMocgepHOTro
Bo3/1yxa. [laBieHne uiearsHOro
raza. OCHOBHOE YpaBHCHHUE
MOJIEKYJIIPHO-KUHETHUECKOM
Teopu. 3akoH JanpToHA.

HaOJI01aTh SKCIIEPUMEHTHI,
CITyXarmiue 000CHOBaHUEM
MOJIEKYJISIPHO-KUHETHIECKON
teopun (MKT);

KonnenTpanusa Mosiekysn

OTIPEICIIATH KOHIICHTPAIIHIO




JlaBeHue atMocgepHOTo
Bo3ayxa. JlaBneHue
uaeansHOro raza. OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-
KUHETHYECKON TEOPHUH.
3akoH /laapToHA.
KonnenTparus Moiekya
UJEATBHOTO Ta3a Mpu
HOPMAJTBHBIX YCIOBHAX
(nocrostanas Jlommunra).
YpaBHEHHE COCTOSHUS
UEaTFHOTO Ta3a.
N3oTepmuueckuii mpoiiecc.
3axoH boitns—MapuoTra.
M3obapHbIii poriecc. 3aK0H
T'eii-JIroccaka. U30XopHBI
nporecc. 3akoH Hlaps.
I'paduk kaxmoro
n30mpoIiecca.

UJCaLHOTO Ta3a Mpu
HOPMAJBHBIX YCIOBHAX
(mocrostaHas Jlommunara).
YpaBHEHUE COCTOSTHUSA
WJeabHOTO Tas3a.

MOJICKYJT UJICalTbHOTO ra3a
MIPH HOPMAJIBHBIX YCIOBHSIX,
napamMeTphl HJIealTbHOTO ra3a ¢
ITOMOIIIbIO YPaBHCHHS
COCTOSIHWUSI,

N3orepmudeckuii mporiecc. 3aKoH
Boitns—Mapuotra. Uzo0apHbIiit
npouecc. 3akoH I'eii-JIroccaka.
N3oxopHEIit nporiecc. 3akoH
[aps.

OOBSICHATH TA30BBIC 3aKOHBI
Ha ocHoBe MKT;
SKCIEPUMEHTAIBHO
MPOBEPATH 3aKOH boitns-
MapwuoTTa; paboTath B TpyIe

I'paduk xaxmoro u3omnporecca.

HCCIIeIOBATh B3aMMOCBSI3b
IapaMeTpoB rasza npu
A30TEPMUICCKOM, H300apHOM
1 U30XOPHOM MpOIIeccax;

Tepmoaunamuxa (5 1)
IIpenmet usyuenus
TEPMOIUHAMUKH.
MonexynsipHO-KHHETHYECKast
TpPaKTOBKA MOHATHS
BHYTPEHHEW SHEPIUH Tea.
BuyTpeHnHss sHeprus
U/ICABHOTO Ta3a.

CriocoObl H3MEHEeHHUS
BHYTPEHHEH SHEPruu
CHCTEMBI.

Pabora raza npu
pacIIMPEeHUH U CKATHH.
Pabora rasza nmpu u30XOpHOM,
1300apHOM U
M30TEPMUYECKOM TpOIIeccax.
T'eomerpuueckuii cMbIC
pabotsl (Ha p—V-
nuarpamme). [lepBbriit 3akoH
TEPMOJIMHAMUKH.
[IpumeHeHne nepBoro 3aKoHa
TEPMOIMHAMHUKH IS
M30TPOIIECCOB.

IIpunuun geicTBus
TEIUIOBOTO JIBUTATETIS.
OCHOBHBIE 3JIEMEHTHI
TEIUIOBOTO JIBUTATEII.
3aMKHYTBIN Tpouecc (IUKIT).
KIIJI TenmoBoro gBUTATENs.
Bo3znelicTBue TeMIoBbIX
JIBUTATEJICH Ha
OKPY’KaIOIILyI0 CPey.
OO6paTtumslii 1 HeOOpPATUMBIIA
npoueccsl. Bropoii 3akoH
TEPMOAVHAMUKH U €TO
CTaTHCTUYECKOE
UCTOJIKOBaHHUE.

[Ipeamet uzyuenus
TepMOJUHAMUKHU. MOJEKyIsIpHO-
KUHETHYECKasi TPAKTOBKA
MOHSTHUSL BHYTPEHHEN SHEPrun
Tena. BHyTpeHHss sHeprus
uzaeanbpHOro raza. CrocoOs
W3MEHEHUs] BHYTPEHHEH SHEPTUU
CHCTEMBI.

MIPUBOJUTH IPHUMEPHI
WU3MCECHEHUS BHYTPEHHEN
SHEPTUM TENa Pa3HBIMU
crocodamu;

Jlaboparophas padora Ne 5
"N3yuenue npouecca
YCTaHOBJIEHHUS TETNIOBOIO
PaBHOBECHS MEKy ropsueii u
XOJIOZHOM BOIOM IIpH
TeriooOMene".

U3MEPATH TEMIIEPaTypy
XOJIOAHOU U TOPSIYEH BOJBI
IIPH TEIUI0OOMEHE;
COCTABJISITh U 3aTIOJTHSTH
Ta0JIMILy C pe3yJibTaTaMu
W3MEPEHHIT; CTPOUTH TpauKu
3aBUCUMOCTH TEMIIEPATYPbI
ropsiieil ¥ XOJOIHOU BOJIbI OT
BpeMeHH;, paboTaTh B TpyIIIe

PaboTa rasza npu pacimpeHuu 1
ckarun. Pabora raza npu
W30XOpPHOM, U300apHOM U
N30TEPMUYECKOM IIpolieccax.
I'eomeTpuyeckuii cMbICT pabOTHI
(ma p—V-guarpamme). [lepBoiii
3aKOH TEPMOJIMHAMUKHU.
IIpumeHeHue epBoro 3aKoHa
TEPMOJTUHAMUKH JUTSI
H30IIPOLIECCOB.

paccumuThIBaTh padoTy,
COBEPILEHHYIO ra3oM, 110 p—
V-aunarpamme;
(hopMynHpOBaTh MEPBbIHA
3aKOH TEPMOJNHAMUKHY;
IIPUMEHSATH NIEPBBINA 3aKOH
TEPMOIAVUHAMUKH MTPU
peuleHuu 3aaady;

[IpuHnun necTBUs TEIIOBOTO
npuratessi. OCHOBHBIE JIEMEHTHI
TETUIOBOTO JBUTATEIIS.
3aMKHYTBIH pouecc (IUKII).
KIIl TenioBoro aBuraTes.
BosneiicTBue TEmI0BBIX
JIBUTATEJIeN Ha OKPYKAIOIIYIO
cpeny.

BBIYHCIIATH paboTy Tasa,
COBEPILECHHYIO [IPU
W3MEHEHHWHN €T0 COCTOSIHUS 10
3aMKHYTOMY IIUKJY;
onenuBath KII1J] ¥ 00OBACHATE
TIPUHITUTT ICUCTBUS TETLIOBOTO
JIBUTATEIS;

OOpatuMbIii 1 HEOOpATUMBIN
nporecchl. Bropoii 3akoH
TEPMOJIUHAMUKHU U €TI0
CTaTUCTHYECKOE HCTOIKOBAHMHE.

MIPUBOIUTH IPUMEPHI
00paTUMBIX U HEOOPATHUMBIX
MIPOLIECCOB;

MexaHuuyecKue BOJHbBI.

Crioco0bI TIepeiauu SHEPT UK U

Ha6H}OZ[aTB BO3HUKHOBCHHC U




AkycTuKa (4 4)

Crioco0bI TIepeayi SHEPTUH
Y UIMITYJIbCA U3 OJTHOM TOYKH
MIPOCTPAHCTBA B IPYTYIO.
MexaHunyeckasi BOJIHA.
CKOpOCTh BOJIHEI.
[IpomonpHBIE MEXaHUYECKHE
BoJHEL [lonepeunkie
MEeXaHUYEeCKHE BOTHBI.
lapMonnueckas BoHa.
JlnvHa BOJIHEL
Tonspm3arus™. ImockocTs
noystpuzanun* . JINHeHHo-
MOJIIPU30BAHHAS
MeXxaHn4decKas BOJTHa™.
Bo3sHukHOBeHUE U
BOCITPUATUC 3BYKOBBIX BOJIH.
YcioBue pacnpocTpaHEeHUs
3BYKOBBIX BOJTH.
3aBHCHUMOCTH BBICOTEI 3BYKa
OT YaCTOTHI KOJICOAHHMIA.
Wudpa3Byk. YabTpas3ByK.
CKOpOCTB 3BYKA.
3aBHCHUMOCTH BBICOTEI 3BYKa
OT CKOPOCTHU ABUIKCHUA
WCTOYHHKA W TPHEMHHUKA.
Odderr Jomnepa. «KpacHoe
CMEIIICHUE» CIEKTPATbHBIX
JIMHUM.

UMITYJIbCa U3 OJHON TOYKH
MIPOCTPAHCTBA B IPYTYIO.
Mexanndeckas BorHa. CKOPOCTh
BouHEL. [IpononsHbIe
MEXaHUYEeCKUE BOIHBI.
[Tonepeunbie MEXaHUYECKUE
BOJIHBI.

CpaBHUBATh NPOAOJJBHBIC U
TIIOIICPEYHBIC BOJIHEI,

l'apmonunueckas Bonna. [nuna
BoHEL [lomsapuzamms ™.
[TmockocTh momsIpu3aum ™.
JIvHeHO-noNsApu30BaHHas
MeXxaHndecKas BoJTHa™.
Bo3HuKHOBEHHE U BOCIIPUSATHE
3BYKOBBIX BOJIH. Y CJIOBHE
pacmpocTpaHeHHs 3BYKOBBIX
BOJIH.

AHATU3UPOBATH YCIOBHS
BO3HUKHOBEHHS 3BYKOBOIt
BOJIHBI; YCTaHABINBATh
3aBUCUMOCTH CKOPOCTH 3BYKa
OT CBOMCTB CpeJibl;

3aBUCHMOCTB BBICOTHI 3BYyKa OT
4yacToThl Konebanuii. UHdpa3Byk.
VYapTpa3Byk. CKOpPOCTh 3BYKA.
3aBUCHMOCTbD BBICOTHI 3BYyKa OT
CKOPOCTH JBM)KEHHUS UCTOYHHKA U
npuemMHuKa. Dddext domnepa.
«KpacHoe cMmeleHue»
CIIEKTPAJIbHBIX JIUHUM.

HCCIIEIOBATh CBSI3b BHICOTHI
3BYKa C 4aCTOTOH KOJIcOaHUH;
MPUBOUTH IPUMEPHI
puUMeHeHus dPdexTa
Honnepa;

Kontponbhas pabora Ne 3
"MonexynspHas pusuka'

IIPUMCHSATH NOJIYUCHHBIC
3HaHUA K pECHICHUIO 3aJ1a4

Cuiibl 21€eKTPOMArHUTHOT O
B3auMoOAeHcTBUSA
HEMOJABMIKHBIX 3apsa0B (9
1)

DIEeKTPOAMHAMUKA U
3JIEKTPOCTATHKA.
OnekTpuueckuil 3apana. [[sa
BUJIA IJIEKTPUUECKUX
3apsoB. [TpuHnun
KBaHTOBaHUSI 3aps/a.
KBapxu.

Onekrpusanusi. OObsICHEHUE
SIBJICHUSI DJICKTPU3AIINH
TPeHHEM. DJIEKTPUICCKH

H30JIMpOBaHHAA CUCTEMA TEII.

3aKOH COXpaHEHUs
3NEKTPUYECKOr0 3apsa.
N3mepenue cumsl
B3aUMO/JICUCTBUS 3apsI/IOB C
MTOMOIIIBIO KPYTHIIBHBIX
BecoB. 3akoH Kynona.
CpaBHeHHE
JIEKTPOCTATUIECKHX U
TPaBUTAIMOHHBIX CHIL
Hcrounux
3IEKTPOMArHUTHOTO TIOJISL.
CunoBas XapakTepHCTHKa
3NEKTPOCTATUYECKOTO MO
— HaIpsHKEHHOCTb.
IIpunnun cynepno3unuu

AHanus K. p. DJIIEKTpOJUHAMHKA U
3NIEKTPOCTATHKA. DJIEKTPUUECKUN
3apsa. JlBa Bua 3JEKTPUUECKUX
3apsioB. [IpuHIMI KBaHTOBaHMS
3apsna. Ksapku.

HaOJIFOIaTh B3aMOIEHCTBHE
3apSDKCHHBIX U
HAYJICKTPU30BAHHBIX TEIT;

Onekrpuzanusi. OObsICHEHNE
SIBJICHHS DJICKTPHU3AIH TPEHUEM.
DJNEeKTPUUECKH N30JIMPOBaHHAS
cucTema Tell. 3aKOH COXpaHEeHHS
AIIEKTPUIECKOTO 3apsijia.

OOBACHATH: SIBJIICHUE
JNIEKTPU3AIINH;
(hopMynHpoOBaTh 3aKOH
COXPAHEHUS JICKTPHUUECKOTO
3apsna;

W3mepeHne cuiibl
B3aUMOJIEHCTBUS 3apsI0B C
MTOMOIIIBIO KPYTHIIBHBIX BECOB.
3akoH Kynona. CpaBHeHHe
UIEKTPOCTATUYECKUX H
TPaBUTAIIMOHHBIX CHJI. MICTOUHUK
AJIEKTPOMArHUTHOTO TTOJIS.

OOBSICHATH YCTPOWCTBO H
NPUHIUI ASUCTBUS
KpYTHJIbHBIX BECOB;
0003HaYaTh TPAHUIIBI
NPUMEHUMOCTH 3aKOHa
KyioHna;

CunoBast XapaKTepHCTHKA
ANEKTPOCTATHIECKOTO TIOJISI —
HaNPsHKEHHOCTh. [IpuHIm
CYTIEPIO3HIIUHN IIEKTPUIECKUX
TOJIEH.

OOBSICHATH XapakTep
3JIEKTPOCTATHUECKOTO TIOJIS
pas3HbIX KOHpHUTYpaIuii
3aps/i0B; MCIIOJIB30BaTh
MPUHLMI CYNIEPIO3ULIUH IS
OTIMCAHMS TIOJISI TOYCUHBIX
3apsIoB;

I'paduueckoe nzobpaskeHune
ANEKTPUIeCcKOro noJs. Jinann
HaIPSHKEHHOCTH U UX
HanpaBiieHue. CTENeHb CTYIICHUS
JUHUN HAPSDKEHHOCTH. JInHuu
HaIPSHKEHHOCTH TIOJISI CHCTEMBI

CTPOUTH U300pKECHHUS TOJICH
TOYEUYHBIX 3apSAI0B U CUCTEMBI
3apsI0B C TIOMOIIIBIO JTUHUM
HaIpsKECHHOCTH;




3NEKTPUIECKUX TOJEH.
I'paduueckoe nzoOpakeHne
AIEKTPUIECKOTO TOJIS.
JluHuu HANPSDKEHHOCTH U UX
HampaBJicHHUE.

CreneHsp CTymeHNs JTHHIHA
HarnpsbkeHHOCTH. JInHun
HaIpPsKEHHOCTHU TOJIS
CHCTEMBI 3apS/I0B.
CB0OOIHBIC U CBSI3aHHBIC
3apsnbl. [IpoBoaHuKy,
JUDIIEKTPHKH,

MOy TIPOBOHHUKH.

Buapl 1n3neKTpuKoB:
MOJISIPHBIE W HEMOJISIPHBIE.
IIpocTpancTBeHHOE
nepepacrpeaeaeHue 3apsa0B
B JUIJIEKTPUKE MOJ
JedCcTBUEM
3EKTPOCTATUIECKOTO TOJIS.
[Tonspuzanus qUANEKTPUKA.
OTHOCHUTENbHAS
TUDIIEKTPIYECcKas
MIPOHUIIAEMOCTH CPEJIbI.
Pacnpenenenue 3aps10B B
METAITIYECKOM TPOBOIHHKE.
DneKkTpocTaTuuecKas
WHAOYKIUA.
DIIeKTpOoCTaTUIECKast
3aIuTa.

3apsI0B.

CBoOOIHBIC 1 CBSA3AHHBIC 3aPSIbI.

[IpoBOIHUKY, TUIIEKTPHKH,
MOJIYITPOBOTHUKH.

O0OBSACHATH JIeJIEHNE BEIIECTB
Ha MTPOBOTHUKHY, TUIICKTPUKH
U TIOJTYITPOBOTHUKU
pa3IuyueM CTPOSHUS UX
aToOMOB

Bubl [1U3IEKTPUKOB: MOJIIPHBIC
Y HETIOJISIPHBIC.
[IpocTpancTBEeHHOE
nepepacnpezeicHue 3apsaa0B B
JIUDIIEKTPHUKE MO ICHCTBUEM
ANEKTPOCTATHICCKOTO TIOJISL.
[Nonspu3ariyst Iu3IeKTPHKA.
OTtHOCUTENIbHAS
JIUDJIEKTPUYECKast
IIPOHHUI[AEMOCTh CPEJIbI.

OOBSICHATH SIBJICHHUE
TIOJIAPU3AIUH TTOJIIPHBIX H
HEIOJISAPHBIX JUIICKTPUKOB;

Pacnpenenenue 3apsa10B B
METaJIJINYEeCKOM MPOBOHHUKE.
OneKTpocTaTUYeCcKask HHIYKIIHSL.
DJIEKTPOCTATUUECKAs 3alIUTA.

NPUBOAUTH PUMEPHI
HEOOXOAMMOCTH
3JIEKTPOCTATUYECKOM 3allUThI;

KonTtponbnas padora Ne 4 "Cust
SJICKTPOMArouTHOI'O
B3aUMOJICHCTBUS HENOABIKHBIX
3apsioB".

MPUMCEHSATH IMOJTYYECHHBIC
3HaHHWA K pCHICHUIO 3a/1a4

OHeprus
3JIEKTPOMATHUTHOT O
B3auMoOieiicTBUS
HEMOABMIKHBIX 3apsiioB (5
1)

[oreHnManbpHas SHEPTHS
B3aHMOZ[eI71CTBPI5[ TOYCYHBIX
3apsioB. [ToreHnman
AIIEKTPOCTATHYECKOTO TTOJIS.
DHepreTryeckas
XapaKTEPUCTHKA TTOJIST —
MOTEHIIHAT.
DKBHUIIOTEHIHAIHHAS
MOBepXHOCTH. Padora,
coBepIacMasi CHIaMu
3NMEKTPOCTATHUECKOTO TIOJIS
NP TIepeMElIeHUN 3apsiia.
Pa3HOCTh TOTEHITHAJIOB.
dopmyiia, CBA3BIBAOIIAS
HaIIpsHHKECHUC U
HaIpsXECHHOCTb.
DJeKTprUecKast eMKOCTb.
DNEKTPOEMKOCTB CEpPHI U ee
xapakTepuctuka. Criocod
YBEITHUUCHUS DIICKTPOSMKOCTH
npoBoHuka. KoHaencarop.
DIIEKTPOEMKOCTh TUIOCKOTO
KOHJICHCATOpA.

Ananus K. p. [lorennmansHas
SHEprusl B3aUMOJICHCTBHS
TOYEYHBIX 3apsaA0B. [ToTeHman
AIEKTPOCTATUICCKOTO TIOJISI.
DHepreTuieckas XapakTepruCTHKa
10JIs1 — ITOTEHIIHAII.
DKBHUIIOTEHIHAJILHAS
MOBepXHOCTh. Pabora,
coBepIiaeMas CUIaMu
AIEKTPOCTATUIECKOTO OIS TIPH
nepeMenieHnn 3apsana. PasHocTh
noteHiuanos. @opmyna,
CBSI3BIBAIONIAS HATIPSDKCHHE U
HaIPSKEHHOCTbD.

CPaBHHMBATh TPACKTOPUHU
JIBUKCHUS 3aPSHKEHHBIX
MaTepUABbHBIX TOYCK B
3JEKTPOCTATUIECKOM U
TPaBUTAIMOHHOM IIOJISX;
BBIYHCIIATH ITOTEHIHAT
3IEKTPOCTATUIECKOTO TIOJIS,
CO3JaHHOI'0 TOYEYHBIM
3apsAI0M; HAOI0IaTh
HU3MCHEHHE PA3HOCTH
IIOTEHIIUAJIOB;

DJeKTpuuecKast eMKOCTb.
DIEKTPOEMKOCTh C(hephl U ee
xapakrepuctuka. Crocob
YBECINYCHUA DJICKTPOEMKOCTH
npoBoauuka. Konaencarop.
DIIEKTPOEMKOCTh TUIOCKOTO
KoHJeHcaTopa. IloBepxHOCTHAA
TUIOTHOCTB 3apsja.

CHUCTEMATHU3UPOBATH 3HAHUS O
(u3nUeckoil BennunHe
€MKOCTh KOHAEHCATOPa;
BBIYHCIISITh SHEPTHIO
3NEKTPOCTATUYECKOTO OIS
3apsSHKEHHOTO KOHJIEHCATOPA;
BBIYHCIISITh SHEPTHIO
3NEKTPOCTATUYECKOTO MO
3apsHKEHHOT0 KOHJIEHCATOPa;

[ToreHumanbHasa 3Heprus
koHjaeHcaTopa. [loTeHiumanpHas
SHEPrUs ANEKTPOCTATUUECKOTO
TOJISI TUTOCKOTO KOHZEHCATOpa.
O0BemMHAas TUIOTHOCTH SHEPTHH

AHAJIM3UPOBATH 3aBUCUMOCTD
OJICKTPOEMKOCTH IIJIOCKOT'O
KOHACHCATOpPa OT mjiomaan
IIIaCTUH, PACCTOSAHUA MEXKIOY
HUMU 1 poJa BEUICCTBA,




IToBepxHOCTHAS MIIOTHOCTH
3apsma.

TlorennmanbsHas sHeprus
KOH/JIEHCATOopa.
TlorennmanbpHas sHeprus
3IEKTPOCTATUIECKOTO TIOTIS
IJIOCKOTO KOHJIEHCATOPA.
O0beMHas TUIOTHOCTh
SHEPTUHU
3NEKTPOCTATUYECCKOTO TOJIST*,

ANEKTPOCTATUICCKOTO MO *,
JlabGopaTtopHas pabota Ne 6
"DHeprus 3apsKESHHOTO
KOHJIeHcaTopa'.

PacCUUTHIBATH SHEPTHIO
AIEKTPHUUYESCKOTO TIOJIS
KOHJICHCAaTOpa; paboTaTh B

rpymIe;

KonTtponbsnas padora Ne 5 1 MIPUMEHSTB TOJyYCHHBIC
"DHEeprus IEKTPOMarHUTHOTO 3HAHUS K PEIICHUIO 3a1a4
B3aMMOJICHCTBUS HETIOABIKHBIX

3apsoB".

Ananus K. p. [loBTopenue. 1 MPUMEHSTH NOJTyYECHHbIE
DIEKTPOCTaTHKA. 3HAHUS K PEIISHHIO 33,121

11 knacc (68 4, 2 u B Hexe10)

Pa3znennl (conepxkanue TemaTruueckoe KoamuecTBo XapakTepucTuka
NPOrpamMMmsl) IVIAHUPOBaHUeE 14acoB AeATeJIbHOCTH
10 11
KJI KJI

IHocTossHHBII OnexTpuyeckuil ToK. Y cIoBUA 1 CHCTEMATU3UPOBATH 3HAHUA O
3JIeKTpU4ecKuii Tok (9 4) BO3HUKHOBEHUS DIIEKTPUYECKOTO (hM3HYeCKOi BETHMYMHE: CHIIa
DIIEKTPUYECKUN TOK. Toka. Cuia Toka. CBSA3b CHIIBL TOKa, HaNPsDKEHUE; OOBSICHATD
VYcnoBus BOSHUKHOBEHHS TOKa C HAaIIPABJICHHON CKOPOCTBIO. YCTPOMCTBO U MPUHIUIIT
anekTpuueckoro Toka. Cuna | I1oCTOSIHHBIN 3JIEKTPUYECKUI TOK. JIEUCTBHUSI ralbBAaHUYECKOTO
ToKa. CBsI3b CHJIBI TOKA C VYcnosue CymecTBOBaHUS 3JIEMEHTA U APYTUX
HaIIPaBJICHHONW CKOPOCTHIO. IIOCTOSIHHOI'O TOKA B ITPOBOJIHUKE. HCTOYHHMKOB TOKa;
ITocrosiHHbIN 3nekTpuueckuil | McTouHuk ToKa. ['anbBaHUYeCKUil
TOK. Y CJIOBHE aneMeHT. CTOPOHHUE CHUJIBI.
CyILLIECTBOBAHMSI IIOCTOSIHHOTO | J[BM>KEHME 3apsKEHHBIX YacTHL] B
TOKa B ITPOBOJHUKE. rucrounuke Toka. IJ[C ucrounmka
Hcrounuk TOKA. Toka. Hanpspkenue.
l"aneBaHNYECKUIT 2IIEMEHT. OnHOpOAHBIN TPOBOAHUK. 1 OOBSICHATE: EHCTBUS
Croponnue cuibl. JImwkenue | ConpoTHBICHHE TIPOBOIHUKA. 3IEKTPUYECKOr0 TOKA Ha
3apsKEHHBIX YaCTHUI B 3aBUCUMOCTH CONPOTHUBIICHHS OT npuMepe ObITOBBIX U
ucToyHuke Toka. IJC TEOMETPHUYECKUX PA3MEPOB U TEXHUYECKUX YCTPONCTB,
HCTOYHHUKA TOKA. MaTepuana MpOBOHUKA. MPUYUHY BO3SHUKHOBEHUS
Hampsixenue. OnHOPOTHBIN VY ienpHOE CONPOTUBJIEHUE. COIIPOTHUBJICHUS B
MIPOBOJHUK. 3aBUCUMOCTb Pesuctop. IIpoBogHuky. MIPOBO/IHUKAX; ONUCHIBATH
CWJIBI TOKa B IIPOBOJHUKE OT | 3aBUCUMOCTD YJIEIHHOTO YCTPOMCTBO M MPUHLIAI
IIPWIOKEHHOTO K HEMY COTIPOTHBJICHHSI IPOBOAHHUKOB OT JIEHCTBHSI PEOCTATA;
HapsKEHUs. TEMIIEPATYPBHI.
ConpoTHBiieHHE CBepXnpoBOAMMOCTb.
npoBojHuKa. 3akoH Oma juist | JlaGoparopHas pabora Ne 1 1 OINIPEIENSTh LEHY JIETCHHUS]
OAHOPOAHOTO IMPOBOJTHMKA. «HccnenoBanue 3aBUCUMOCTH IIKaJIbl aMIIEpMETpa U
BosnbT-amnepnas CWJIBI TOKA Y€pe3 CIHUPalIb JIaMITbI BOJIETMETPA; U3MEPSTH CUITY
XapakTepucTHKa HAaKaJIMBaHUs OT HANPSDKEHUS Ha TOKa M HaIlpsDKEHUE Ha
TPOBOJHUKA. 3aBUCHMOCTD Hel» 3aBHCHMOCTh CHJIBI TOKA B Pa3IMYHBIX yJacTKax
COTMPOTHUBIICHUSI OT IIPOBOJIHUKE OT IPHIIOKEHHOIO K ANEKTPUYECKON LIEIH;
TCOMETPHUYCCKUX Pa3MEPOB M | HeMy HanpspkeHus. 3akoH Oma AHAJIN3UPOBATh 3aBUCUMOCTD
MaTepuana MpoBOJHUKA. JUIs1 OTHOPOJHOIO ITPOBOJIHUKA. HaIpsDKEHUS Ha 3aKUMax
VY 1ensHo0€e COpOTUBIIEHHE. BosnpramMiiepHas XapakTepuCTHKa HCTOYHHKA TOKA OT Harpy3Ky;
Pesucrop. [IpoBoaHuKH. npoBogHuka. Lludpossie u CTpOUTH rpa)uK 3aBUCHIMOCTH
3aBUCUMOCTD YJIENILHOTO AHAJIOTOBBIE IEKTPHUUECKUE I(U) ans mamner
COIIPOTHUBIICHUS npuOopsl. AMIIepMeTp. HaKaJINBaHWS; ONIPENCIIATH
IIPOBOJHUKOB OT Bonst™erp. Brimrouenue T'paHMLbI IPUMECHUMOCTHU
TEMIIEPATYPBHI. aMIepMeTpa U BOJIbTMETPA B 3akoHa Oma
CBepX1npoBOAUMOCTb. LeIIb. JUIsl y9acTKa Leny,
[MonynpoBOAHUKH. CoennHeHUS IPOBOJHUKOB. 1 PacCUNTBIBATD: 3HAYCHHE
3aBUCUMOCTb yJIEIBHOIO OO01ee COIIPOTUBJICHUE PU BCJIMYMH, BXOIAIIUX B 3aKOH
COIIPOTHBJICHUS IOCJIEA0OBATEIILHOM COCIUHECHUU OmMa; compoTHUBIICHUE




MOJTyTIPOBOAHUKA OT
temmneparypsl. CoeAMHEHUS
poBOTHUKOB. O0IIICE
COIPOTHUBIIEHUE MPU
H0CJIE0BAaTEILHOM
COEIMHEHNH IPOBOAHUKOB.
ITapannensHO€ coequHEHNE
MIPOBO/IHHKOB.
T'uaponuHamuueckas
aHaJIOTHA
MOCIIE0BATENBHOTO U
napasieIbHOrOCOe AMHEHUM
MPOBOTHUKOB. CMeIanHoe
COEIMHEHNE. 3aMKHYyTasI
LIETIb C HICTOYHUKOM TOKa.
3axon OMa 1715 3aMKHYTO#
nenu. Cuia Toka KOPOTKOTO
3ambikanus. L{udposslie n
AHaJIOTOBBIE AIIEKTPUUECKUE
npuOOpbl. AMIIepMeTp.
BonbT™meTp. Brntouenue
aMIIepMeTpa 1 BOJIETMETPA B
nens. Pabora
3NEKTPUYECKOTrO TOKaA.
MexaHu3M HarpeBaHus
KPUCTaJUIMYECKON PELIETKH
IIpH POTEKAHUU
3IEKTPUIECKOT0 TOKA. 3aKOH
Txoyns—IJlenna. MomHOCTh
AIIEKTPUIECKOr0 TOKA.
DIEeKTPOJIUTEHI.
OJeKTpoIUTHIECKAs
JUCCOLMALMSL. DIEKTPOIIHU3.
3axon Dapazes.
IIpuMeHeHue An1eKTpoIu3a B
TEXHUKE.

poBOAHUKOB. [lapamnensHoe
COEMHEHNE IPOBOIHUKOB.
l'unponmHamMuyeckas aHaIOTHS
MTOCJICZIOBATEIBHOTO
MapajIeIbHOTO COEAMHEHUN
MPOBOIHUKOB. CMeNIaHHOE
COEJIMHEHHE.

CMCIIaAHHOT'O COCAMHCHUA
IIPOBOJHUKOB,

Pabota snexTpruieckoro Toka.
MexaHu3m HarpeBaHus
KPUCTAIDTMYECKON PEeIIeTKN pr
MIPOTEKAHUU IEKTPUUECKOTO
ToKa. 3akoH [xoyns — Jlenma.
MOIIHOCTB 3IEKTPUUECKOTO TOKA.

CHUCTEMaTU3UPOBATh 3HAHUS O
(hU3UYECKON BETMINHE:
paboTa 1 MOIITHOCTh
ANEKTPUIECKOTO TOKA;
MIPUBOJUTH IPUMEPHI
TEIJIOBOTO JIEHCTBHUS
ANEKTPUIECKOTO TOKA;
PacCUUTHIBATH MOIITHOCTh
TOKa

JlabopatopHas pabota Ne 2
«M3yuyenue 3akona Oma s
MOJHOU 1enuy» 3aMKHyTasi Lelb C
HACTOYHUKOM TOKa. 3akoH OMma
JUTst 3aMKHYTO#H 1ernu. Cuiia Toka

m3mepats DJC u BHyTpeHHEE
COIIPOTHBIICHHE NCTOYHHKA
TOKA; COCTaBJIATh U 3aMIOJIHATh
TalIMITy ¢ pe3ynbTaTaMu
WU3MEpEeHH paboTaTh B

KOPOTKOTO 3aMBIKAHHS. rpymnme;
[TorynpoBogHUKH. 3aBUCUMOCTh OOBSICHATD IPUPOY
YAEIBHOTO CONPOTHUBIICHUS MIPOBOAUMOCTH
MIOJIYTIPOBOJHUKA OT MOJTYTIPOBOHHUKOB;

TEMIIEPATyPHI.

HCCIIEIOBATH 3aBUCHMOCTD
YAEIBHOTO COMPOTHUBIECHHUS
MOJTyTIPOBOJAHMKA OT
TEeMIIEPATypBhl; TPUBOIUTH
MpUMEpBI TPUMEHEHUS
MOJIYTIPOBOJHUKOB B TEXHHKE

DIEeKTPOIUTHI.
DJEeKTPOIUTHYECKAs
OUCCOLMAMS. DIIEKTPOIIN3.
3axon @apanes. [Ipumenenue
JJIEKTPOJIN3a B TEXHUKE.

MIPUBOJUTH IPUMEPHI
[IPUMEHEHUS JIIEKTPOIIN3a
B TEXHUKE;

Kontponbnas padora Ne 1
"TIoCTOSTHHBIN 3IEKTPUIECKUI

TOK .

MNPUMCHSATH TOJTYUYCHHBIC
3HaHHUA K pCHICHHUIO 3a/1a4

MaruutHoe noJe (6 4)
ITocTossHHBIE MarHUTHI.
MaruutHoe nosie. CHIIOBbIE
JUHUHA MarHATHOTO TTOJIS.
OmnsiT Opcrena. Bekrop
MarHUTHOW MHIIYKIKH.
[IpaBuna OypaBumka u
IIpaBOil pyKHU JUIsl IPSIMOTO
Toka. [IpuHimn
cyneprozuuud. ITpasuno
OypaBumKa ISl BUTKA C
TOKOM (KOHTYPHOT'O TOKA).
Jlunuu MaruuTHOM
WHAYKIMU. MarautHoe
10JIe — BUXPEBOE TOJIE.
T'unore3a Amnepa. 3emHoOI
MarHeTusM. 3aKoH Amrepa.
IIpaBuno neBoit pyKku.
Monynb BeKTOpa MarHUTHON
uHAyKuuu. Ennanma

ITocTosiHHBIE MATHUTHI.
MarautHoe 1ntojie. CuiaoBsie
JIMHUKA MarHUTHOTO 10J1s. OmIbIT
Opcrena. BekTop MarHUTHOMA
nHayknuu. [IpaBuna OypaBunka u
MpaBoOM pyKHU Uil IPSIMOT'O TOKA.
[IpuHuun cynepno3uuuu.

HaOJro1aTh: B3aUMO/IeiCTBHE
MOCTOSIHHBIX MarHUTOB;
OTIBITHI, JOKA3bIBAIOLIIHE
CYIIECTBOBAHNE MAarHUTHOTO
MIOJIs1 BOKPYT IPOBOAHHUKA C
TOKOM; OITUCHIBATD OIIBIT
Dpcrena; GopMyIUpOBaTh
MpaBWIIO0 OypaBYHKa, IPABIIIO
MIpaBOH PYKH;

[IpaBuio OypaBurka [JIs1 BUTKA C
TOKOM (KOHTYPHOT'O TOKa). JInHNM
MarHUTHOW WHAYKIIWH.
MarsauTtHoe 1ojie — BUXPEBOE
mosie. ['mnoreza Amnepa. 3emMmHON
MarHeTu3M. 3aKkoH Amrmepa.
[IpaBuio neBoit pyku. Moayns
BEKTOpa MarHUTHOW WHAYKIINH.
EnvHuIa MarHuTHON MHYKIIHH.

OIIPEEIISATh HAIIPABIICHNE
BEKTOpa MarHUTHOM
MHJYKIUU B LEHTPE
KpPYrOBOTO TOKa; Ha0I01aTh
JIeCTBHE MarHUTHOT'O MO
Ha IIPOBOJHUK C TOKOM;

OnHOpOAHOE MAarHUTHOE TOJIE.
Cuibl, IEHCTBYIONINE HA PAMKY C

OOBSCHSTH IPUHITHIT ICHCTBUS
AIEKTPOJIBUTATEIIS




MarHUTHOW MHIYKIIWH.
OmHOpOAHOE MATHUTHOE
ntosie. CHTbI, IEHCTBYIONTHE
Ha paMKy C TOKOM B
OTHOPOJHOM MarHUTHOM
nonie. CoOCTBeHHAS
uHayknys. [IpuHImMnuaisHoe
YCTPOHCTBO
3IEKTPOU3IMEPUTEIEHOTO
npubopa u
anekTpoasurarens. Cuna
Jlopenna. Hanpapnenue
cunbl Jlopenna. [IpaBuio
neBol pyku. Ilnockue
TPAeKTOPHH ABMKECHUS
3apsHKEHHBIX YaCTHUI B
OTHOPOJHOM MarHMTHOM
noje. /JApuxenue
3apsHKEHHBIX YaCTHUI B
OTHOPOJHOM MarHuTHOM
nose. OcobeHHoCTH
JIBUKCHHS 3aPSHKCHHBIX
YaCTHIl B HEOJTHOPOTHOM
MarHuTHOM I10J1€. OMBIT
AmMIiepa ¢ napaiebHbIMU
npoBogHukamu. [ToTok
MarauTHOM WHAOYKIUHA.
PaGora cunel Amnepa mpu
TIepEeMEIICHAN TIPOBOTHUKA C
TOKOM B MarHUTHOM IIOJIE.
MHIyKTUBHOCTH KOHTYpa C
TOKOM. DHEPrHsi MarHUTHOTO
nonist. ['eomerpruueckas
HHTEPIIPETALUA DHEPTUU
MAarauTHOIO I10JIsI KOHTYpa €
TOKOM.

TOKOM B OJJHOPOJHOM MarHUTHOM
riosie. CoOCTBEHHAS WHITYKITHS.
ITpunnMnuaIbLHOE YCTPOUCTBO
ANIEKTPOU3MEPUTEIILHOTO
prOopa M SIEKTPOABUTATENS.

IIOCTOAHHOT'O TOKA,

Cuna Jlopenrna. Hammpasnenune
cunsl Jlopenua. IIpasuiio sesoit
pyku. [1nockue Tpaekropuun
IBWKCHHS 3apSHKEHHBIX YaCTHI] B
OJTHOPOJTHOM MarHUTHOM IIOJIE.
JIBr>KeHre 3apsKEHHBIX YacTHIL B
OTHOPOJHOM MarHUTHOM IoJie™.
Oco0eHHOCTH TBIKEHUS
3apsKEHHBIX YaCTHUI B
HEOJHOPOJHOM MarHUTHOM
mosre™®.

BBIYUCIIATH CUTTY,
JIEVCTBYIOLLYIO HA
3JIEKTPUYECKUN 3apsi,
JBIKYIIMICS B MATHUTHOM
TOJIC; ONPEACHATh €€
HAaIMpaBJIEHUE C TOMOIIBIO
IpaBuiia JIEBOU PyKH

OneiT AMnepa ¢ napajieIbHbIMU
nposoaHuKamu. [Torok
MarHUTHOW nHAyKIuU. Pabota
CWIBI AMIIepa IIpH NEpEMEIICHAN
MIPOBOJHHUKA C TOKOM B
MarHuTHOM IIOJIE.

HCCIIe0BaTh 3aBUCUMOCTh
CHUJIbI, ICUCTBYIOILIEH HA
MPOBOJIHUK, OT HAPaBJICHUS
TOKA B HEM U OT HaIllpaBJICHUS
BEKTOpPa MarHUTHOM
WHIYKIUH;
CHCTEMAaTHU3UPOBATh 3HAHUS O
(u3NYECcKOi BEINYNHE:
MarHuTHBIN OTOK

WHpyKTHBHOCTH KOHTYpa C
TOKOM. DHEpPrHsi MarHUTHOTO
nosst. ['eomerpruueckas
HMHTEpIIpeTanus 3Heprun
MarHUTHOTO IIOJIS1 KOHTYPa C
TOKOM

BBIYUCIISITH: HHAYKTUBHOCTh
KaTYyLIKH, SHEPTUIO
MarHMTHOTO TOJIS;

DyieKTpOoMAarueTusM (6 4)
Paznenenue pa3sHOMMEHHBIX
3aps70B B IPOBOIHUKE,
JIBUKYIIIEMCSI B MATHUTHOM
nosie. D/]C uHIyKIHN.
DNeKTpOMarHuTHAS
MHAYKLUA. 3aKOH
3JIEKTPOMArHUTHOU
uHaykuuu. [Ipasuso Jlenua.
OnsiTel Papages ¢
KaTyIIKaMH U ¢ IOCTOSTHHBIM
MarHuToM. CaMOMHTyKITHSL.
O/1C camonnaykuuu. Tokn
3aMBIKaHUs ¥ Pa3MbIKaHHA.
Tpanchopmatop.
Koaddunment
TpaHchopMaLum.
TToBbImIaronui u
TTOHMKATOITH I
TpaHchOPMAaTOPEI.
OneKTpoMarHuTHAs
WHAYKLHUS B COBPEMEHHOM
texuuke. JJ[C B pamke,

Paznenenne pa3sHOMMEHHBIX
3apsI0B B IIPOBOTHUKE,
JBUKYIIEMCS B MATHUTHOM TIOJIE.
OC nnnyKnum.
DNeKTpOMarHuTHAS UHTYKITHS.
3aKO0H AJIEKTPOMAarHUTHOM
unaykuuu. [pasuno Jlenua.
OmnerTer Papajnes ¢ KaTylmKaMu |
C IMOCTOSIHHBIM MarHMTOM.

aHaJU3UPOBATh pa3/ieJICHUE
3apsiI0B B IPOBOJIHUKE,
JIBIKYIIEMCS] B MATHUTHOM
roJie; HabIrOAATh SIBJICHHE
3JIEKTPOMATrHUTHOU
WHIYKIAH; OIIPEAEIIATE
HAaIpaBJICHUE UHAYKLIHOHHOIO
TOKA;

JlaGoparopHast pabota Ne 3
«U3yuenue sBiIeHUs
AJIEKTPOMArHUTHON MHYKIIUH.
CaMOUHITYKITHSD

HCCIICI0BATh SBIICHUC
ANEKTPOMArHUTHON
WHIYKITAW; HAOJIFO1aTh
BO3HMKHOBEHHE
WHAYKIIMOHHOTO TOKA MPH
3aMbIKaHUHU M Pa3MbIKAHUU
LIETIN; COCTABIISATE U
3aIIOJTHATH TaOIHILy C
pe3ylbTaTaMu U3MEPEHHUIA,
paboTats B rpymie

DneKTpoMarHuTHast UHAYKINS B
coBpemeHHoM TexHuke. JJC B
paMKe, Bpalllalolieiics B
OJTHOPOJTHOM MarHUTHOM IIOJIE.

MIPUBOJNUTD IPUMEPHI
HCIIOJIb30BaHMS
AIEKTPOMArHUTHOW WHIYKITHH
B COBPEMEHHBIX TEXHHUECKUX




Bpararomieiics B
OTHOPOJHOM MarHUTHOM
none. I'eneparop
nepemMeHHoro Toka. I[lorepu
JIEKTPOIHEPTUH B INHUSX
anekTponepenaun. Cxema
nepeIavn IEKTPOIHEPTHH
notpeburento. 3apaaKa
KoHJieHcaTopa. Tok
CMEILCHHSI.
MaraurosnekTpudeckas
UHOYKUus. EMKOCTHOE
COTIPOTHBIICHHE.
KonebaTenbHbIi KOHTYP.
DHepProoOMeH Mex Iy
SIEKTPUIECKUM U
MAarHuTHBIM ITIOJISIMU. HepI/IOIl
COOCTBEHHBIX
TapMOHUYECKUX KOJIeOaHuU.

I'enepaTop nepeMeHHOro TOKa.

YCTPONCTBAX; OMUCHIBATH
YCTPOICTBO TeHepaTopa
MIEPEeMEHHOTO TOKa;

Tpauchopmatop. Koadpdumment
tpanchopmanuu. [ToBbimaromnmii
1 MOHKAOIINI
tpanchopmaropsr. [Torepu
AJIEKTPOIHEPTUU B IMHUSIX
anekTpornepenadn. Cxema
TepeIavyn AINEKTPOIHEPTUI
MOTPEOUTENIO.

OIUCHIBATh YCTPOHCTBO
Tpancdopmaropa
MEPEMEHHOTO TOKa;
OMHKCKIBATEH CXEMY Mepeaayun
3IIEKTPOIHEPTUH
MTOTPEOUTEITIO

3apsanaka koHneHcaTopa. Tok
CMETIEHUSI.
MarHuToseKTpruIecKast
uHAyKIusA. EMKocTHOE
conpotusicHue. KomebaTempHbII
KOHTYp. DHEProoOMEeH MEXITy
QJICKTPUYCCKUM U MarHUTHBIM
nossiMu. [lepuosr coOCTBEHHBIX
rapMOHHYECKUX KOJIeOaHH.

MOSICHATH B3aMMOCBSI3b MEXKITY
MIEPEMEHHBIM SJICKTPHUCCKUM
Y MATHUTHBIM MOJISIMU;
PacCUUTHIBATH IEPUOJT
COOCTBEHHBIX TAPMOHHUYECKUX
KoJIeOaHHI

Konrtponbnas padora Ne 2
"MarautHoe moiie.
OJIEKTpOMarHuTHas HHIYyKUus'".

IMPUMCHSATH IOJIYUYCHHBIC
3HaHHA K pCUICHHIO 3aJ1a4

HN3nydenue u npuemM
3JIEKTPOMArHUTHBIX BOJIH
paauou CBY-nnana3ouna (5
)

Omnpit ['epra.
DneKTpoOMarHuTHas BOJHA.
Nznyyenue
3JIEKTPOMArHUTHBIX BOJIH.
IInoTHOCTB HEPrUU
3JIEKTPOMArHUTHOT'O TIOJISI.
Berymas rapmonnueckas
3JIEKTPOMAarHUTHAS BOJIHA.
JnuHa BosHBL. YpaBHEHUs
JUISl HaNIPSDKEHHOCTH
3IIEKTPUIECKOTrO MO U
WHAYKLUS MarHUTHOTO TIOJISt
Oerymie rapMOHUYECKOH
BOJIHBI. [lonsipru3arus BOJIHBL.
IInockocTs nonspusanuu
3JIEKTPOMArHUTHOW BOJIHBI.
®poHT BONHEL JIyu.
MHTEHCHUBHOCTH BOJHBI.
IToTOK 3HEPTUH U TUIOTHOCTH
MOTOKAa YHEPTUU
3NEKTPOMAarHUTHON BOJIHBI.
3aBHUCHMOCTh HHTEHCUBHOCTH
3IEKTPOMAarHUTHOHN BOJHBI OT
PacCTOSHUSA 10 UICTOUYHUKA
W3IYYEeHHS U €TO YaCTOTHI.
JlaBnenue
3NEKTPOMAarHUTHON BOJIHBI.
CBs13b 1aBIIEHUS
3JIEKTPOMAarHUTHON BOJIHBI C
€€ MHTEHCUBHOCTBIO.
NMmynec 3neKTpoMarHuTHON
BOJIHBI. CBsI3b UMILYJIbCA

OmneiT I'epua. DnekTpoMarnuTHas
BosHA. U3iyueHue
QJICKTPOMAruuTHBIX BOJIH.
[InotHOCTB HEPrUU
QJICKTPOMArHuTHOIO I10JI.
berymas rapmonuudeckas
3JIEKTPOMAarHUTHas BoJIHA. [[nuHa
BOJIHBI.

CpaBHUBATb MEXaHUYECKUE U
3JIEKTPOMArHUTHbIE BOJIHBI 110
UX XapaKTepUCTUKAM;

YpaBHEeHUA I HAPSKEHHOCTH
3NEKTPUIECKOTO TIOJIS U
WHIYKUUS MATHUTHOTO TOJISt
Oeryiiei rapMOHHUYECKOH BOJIHBI.
ITonspuzanus BosHel. [1nockocTs
MOJISIPU3AIMH SJIEKTPOMArHUTHOM
BOJIHBL. OPOHT BOJHBL. JIyd.

HAOJIFOIaTh SIBJIEHUE
MOJISIPU3AIAN
AIICKTPOMArHUTHBIX BOJIH;
BBIYUCIIATH ):[J'II/IHy BOJIHBI;

NHuTencuBHOCTh BONHEL IToTOK
SHEPIruU U IJIOTHOCTh MOTOKA
SHEPTUHU 3JIEKTPOMArHUTHOU
BOJIHEI. 3aBUCUMOCTD
MHTEHCUBHOCTH
3JIEKTPOMArHUTHOM BOJHBI OT
paccTOsIHUA 0 UCTOYHHKA
WU3JIYYEHHUS U €70 YaCTOTHI.

CHUCTEeMaTU3UPOBATh 3HAHUS O
(U3UYECKUX BEIMUMHAX:
MOTOK SHEPTHH, MIIOTHOCTh
MOTOKA SHEPTUU U
WHTCHCUBHOCTD
AJNIEKTPOMArHUTHOM BOJIHBI;

[aBnenue 3JeKTpOMarHuTHOM
BOJIHBL. CBSI3b JaBICHUS
3JIEKTPOMATrHUTHOM BOJIHEI C €€
HUHTEHCUBHOCTHI0. UMMyJibe
3JIEKTPOMATHUTHOU BOJHEL. CBS3b
HUMITYJIbCa 3JIEKTPOMArHUTHOM
BOJIHBI C IIEPEHOCUMOH €10
SHEpPruen.

00BSCHATH MPUPOY JaABICHHS
AJNIEKTPOMArHUTHOM BOJIHEI;
OOBSICHSITH BO3IEHCTBUS
COJIHEYHOT'0 M3JIyUYEHHUs Ha
KOMETBI, CITyTHHKH H
KOCMUYECKHE aIapaThl;

Huanazon yactot. ['panuiist
JINATIa30HOB JJIMH BOJIH (4acTOT)
CIIEKTpa DIICKTPOMArHUTHBIX BOJTH
M OCHOBHBIE UCTOYHHUKH
H3JIYYEHHs] B COOTBETCTBYIOUIUX

XapaKTepPH30BaTh AHAIIa30HbI
JUTHH BOJIH (Y4acTOT) CIIEKTpa
AIIEKTPOMArHUTHBIX BOJIH;
Ha3bIBaTh OCHOBHEIC
VMCTOYHUKY U3JTYYCHUS B




3IEKTPOMAarHUTHOM BOJIHBI C
MEPEHOCUMOM €10 SHEPTUECH.
Juanazon yactot. I"'paHuIibl
JMana30HOB JJIUH BOJIH
("gacTor) crekTpa
JIEKTPOMArHUTHBIX BOJIH U
OCHOBHBIE UCTOYHUKHI
U3ITy4YEHUS B
COOTBETCTBYIOIIUX
JquanasoHax. [IpuHnumns:
paznuocBszu. Buasl
panuocBs3u:
paguorenerpadHas,
paauotenedoHHas U
panuoBeIIaHue,
TEJIEBUACHUE, PATHOJIOKALIU.
Pannonepenaua. Mogymnsauus
cur”asa. Paguonpuem.
HeMonynsius curHana.

nuanaszoHax. [IpuHIuIbI
paanocBs3u. Buasl pagnocsszu:
pamuotenerpadnasi,
panuotenedoHHas U
paanoBenanye, TeJIeBUICHNUE,
panuonokanus. Paguonepenaya.
Mopaynsuus curyana.
Panuonpuem. demomynsiust
CUTHaJA.

COOTBETCTBYIOIIUX
JMana3oHax JIMH BOJIH
("9acToT); OlleHUBATh POJTH
Poccuu B pazsutun
PaAroCBSA3N; IPEICTABIIAT
OKJabl, COOOIIEHNS,
Mpe3eHTAIUN

BosHoBEBIE cBoOiiCTBa cBeTa
(7 9)

Bonna Ha HOBEpXHOCTH BOZBI
OT TOYEYHOTO UCTOYHHUKA.
®ponT BosnHbL. [IpuHIMn
I'toiirenca. HanpaBnenue
pacnpocTpareHus GpoHTa
BOJIHBL. 3aKOH OTPaKEHUS
BOJH. [IpuHiun
00paTHMOCTH JTydei.
3epkanbHoe 1 auddysHoe
OTpakeHue. 3aKOH
TIPETOMIIEHHS BOJTH.
AOGCOIOTHBIN TIOKa3aTelhb
MIPEeTOMIIEHHS cpenibl. 3aKOH
npesnomiuenus. [lomxoe
BHYTPEHHEE OTPAKCHHUE.
BonokonHas onrtuka.
Hucniepcus csera.
Bocnpusitue u
BOCIIPOM3BE/ICHHUE L[BETA.
CrnoxeHue BOJH OT
HE3aBHCHUMBIX TOUEUHBIX
MCTOYHHUKOB.
Unrepdepennms.
KorepenTnsie Bonnbl. Bpems
Y JUTMHA KOT€PEHTHOCTH.
YciioBust MUHIMYMOB U
MaKCUMYMOB TIpH
UHTEp(EPEHLINU BOJIH.
I'eomeTpryeckas pazHOCTb
xoja BoiH. OneiT FOHTA.
CriocoObI Mmomy4eHust
KOTE€PEHTHBIX HCTOYHHKOB.
Wntepdepenuns ceera B
TOHKHX IUICHKAX.
[IpocBeTnenne onTUKH.
Hapymenue BomHOBOTO
(dponra B cpeae. JAudpaxiusi.
ITpunmun I'olirenca—

BonHa Ha TOBEPXHOCTH BOJBI OT
TOYEYHOT'0 UCTOUYHUKA. DPOHT
BoJHbL [Tpuniun I'rolirexca.
Hanpasnenue pacnpocTpaHeHus
(poHTa BOJHEI. 3aKOH OTPaKEHUS
BoJH. [TpuHIMI oOpaTrMocTn
myueii. 3epkansHOe U nuddy3HOoe
OTpa’KEHHE.

OOBSICHATH NPSIMOJINHEHHOE
pacrpocTpaHeHue CBeTa ¢
TOYKH 3PEHUS BOJIHOBOI
TEOPHH; UCCIEI0BATh
CBOWCTBA N300paKeHUs
npeaMeTa B IUIOCKOM 3epKaje,
cocTaB 0€JIoro CBeTa;

3aKoH NpeIoMIIeHHS BOJIH.
AOCOIIOTHBIH MTOKa3aTeb
MPETIOMIICHUS Cpeibl. 3aKOH
npenomienus. [lonxoe
BHYTPEHHEE OTPaXKEHHE.
BosiokoHHast onrTuka.

HaOJII0IaTh MPEIOMIICHUE U
MOJTHOE BHYTPEHHEE
OTpakeHHe CBETa;
(hopMyJIUPOBAThH 3aKOH
NPEIOMIICHHS;

Hucnepcus cseta. Bocnipusitue u
BOCIIPOM3BEICHUE I[BETA.
CrnosxeHue BOJH OT HE3aBHCHUMBIX
TOYEYHBIX UCTOYHUKOB.
Hapymenne BoHOBOTO pOHTA B
cpeze.

OIKCBIBATH IKCIIEPHUMEHTBI 1O
HaOJTFOICHUIO JIUCIIEPCUH
CBeTa;

WnTepdepennms. Korepentaeie
BOJIHBL. Bpems u anuna
KOT€PEHTHOCTH. Y CIIOBUS
MHUHUMYMOB ¥ MAKCUMYMOB TTPH
UHTEepEPEHLINHN BOJH.
I'eomeTpuyeckas pa3HOCTh X0Aa
BostH. OnbIT FOHTa. Crioco6s1
MIOJTyYEHUs] KOTEPEHTHBIX
ucTOoYHUKOB. HTEpdepeHus
CBETa B TOHKUX IUICHKAX.
[IpocBeTieHHne ONTHKH.

HaOI01aTh HHTEP(EPEHITHIO
cBera; (hopMyIupoBaTh
YCIIOBUSI KOTEPEHTHOCTH
BOJIH; HAOMIOIATh AU PAKITUIO
CBETa Ha LIETH, HUTU U
JTUPPAKIIMOHHON peleTKe;

JlaboparopHast pabota Ne 4
«3MepeHue JIMHBI CBETOBOM
BOJIHBI C TIOMOIIIBIO
IU(QPaKIHOHHOHN PEILICTKI»

HaO0M0aTh TUGPAKITMOHHBIN
CIIEKTP U €r0 U3MEHEHHE TIPU
W3MEHEHHUH MepHoja
TU(GPaKIIHIOHHON PEIIETKH;
W3MEPSATH JUTMHY BOJHBI
M3IyUYCHHS JTa3€PHOHN YKa3KH;
COCTaBIIATH U 3aII0JIHATH
Ta0JIUITy C pe3ynbTaTaMu
M3MEpeHUl; paboTaTh B




Openens. Audpaxuus ceera
Ha menn. 3oHa OpeHers.
YcnoBus audpakInOHHBIX
MUHHMYMOB U MaKCHMYMOB.
JndpaknronHas pemrerka.

TpyIIIE;

Pemenne 3amau mo treme
«BoiHOBEIE CBONMCTBA CBETAY

permaTh 3a7a4 1o TeMe
«BoiHOBBIE CBOMICTBA CBETA»

Kontponbnas padora Ne 3
"BonHoBrIe cBOlCcTBa cBeTa"

MMPUMCHSATH IOJTYUYCHHBIC
SHAaHHMA K pCHICHHUIO 3aJ1a4

KBanroBas Teopust
3J1eKTPOMArHMTHOI' O
H3JIy4YeHus U BemecTsa (9
)

KsanroBas runotesa Ilnanka.
®otoH. OCHOBHbIE
(usnUeckue XxapaKTepUCTUKU
tdhortona. Potorexr.
OmnbiTel CTONETOBA. 3aKOHBI
thotoaddexra. Pabora
BbIXO/1a. YpaBHEHUE
DitHInTeHA 111
dhoTorddekra. 3aBUCUMOCTh
KUHETUYECKON YHEPTrUn
(hOTOAIIEKTPOHOB OT YACTOTHI
ceeta. KopnyckynspHsle u
BOJIHOBBIE CBOMCTBA
thotonos. KopmyckynsipHo-
BOJIHOBOM Jyajlu3M.
Jdudpaxnust oTaenbHBIX
thotonos. ['mmoTesa e
Bpoiins. nuHa BosHEI e
Bpoiing. CooTHomIEHNE
HEOIPEEIEHHOCTEN
I'eiizen6epra. OmnbiT
Pezepdopna. [Tnanerapuas
MoJieb aToma. Pasmep
aToMHoro siapa. [lepBblit
noctynat bopa. IIpasuiio
KBaHTOBaHUs opouT bopa.
OHepreTH4ecKuil ypoBeHb.
CB0OOIHBIC U CBSI3aHHBIE
COCTOSIHHSI JIEKTPOHA.
OHeprus noHusanuu. Bropoit
noctynat bopa. Cepun
M3JIy4eHHsI aTOMa BOAOPOIa.
Buasl nznyueHuii.
JIunenyartsIil criekTp.
CrexTpalibHbII aHallU3 U €ro
npumMmenenue. [lornomenue n
W3y4YeHHE CBETa aTOMaMH.
CrnoHtanHOE 1
WHAYIIIPOBAHHOE H3ITydEHHE.
IIpuHuun aeicTeus nasepa.
WHBepcHast HaceJIeHHOCTh
SHEPreTUUECKUX YPOBHEM.
IIpuMeHeHne na3epos.

KBanToBas rumore3a I1manka.
®otoH. OcHOBHBIC (YH3UIECKUE
XapaKTePUCTUKH (DOTOHA.

(bopMynnupoBaTh KBAHTOBYIO
runote3y [lnanka;

dotoaddext. OnpbiTel CToNETOBA.
3akonsl poroaddexra. Pabora
BBIXO/a. YpaBHEHHUE DUHIITEHA

Ha0II01aTh
(dhoToanekTpuIecKuit 3G heKT;
(hopMyITUPOBATH 3aKOHBI

st porodddexTa. 3aBUCMOCTh ¢dorospdexra,
KHHETUYECKON 3HEPTrUn

(hOTO3IEKTPOHOB OT YACTOTHI

CBeTa.

Pemenue 3agau mo teme paccUuTHIBaTh
«YpaBHEeHHE DUHIUTEWHA IS MaKCUMAIIbHYO

dhoTorddekra. 3aBUCUMOCTH
KHUHETUYECKON SHEPTrUun
(hOTO3JIEKTPOHOB OT YaCTOTHI
CBETa.»

KUHETHYECKYIO SHEPTHIO
3JIEKTPOHOB MpHU

dotorddexre,

KopmyckynsapHbie 1 BOJTHOBBIC
CBO¥CTBa ()OTOHOB.
KopnyckynsapHo-BOIHOBOM
oyanusM. JJudpakiust oTaenbpHbIX
¢doronoB. ['mnoresa ne bpoiins.
[nuna BonHbl ae bpois.
CooTHoleHue
HEOIpeIeTIEHHOCTEN
[eiizenOepra.

PaccUnTHIBATh AJTUHY BOJIHBI
ne bpoiing yactuiisi ¢
W3BECTHHIM 3HAUECHUEM
UMITYJIbCA; IPUBOANUTH
JIOKa3aTeNIbCTBA HATMUHS Y
CBETa KOPITYyCKYJIIPHO-
BOJIHOBOT'O JyaJIn3Ma
CBONCTB; aHAJIU3UPOBATh
OTBIT N0 AU(PAKIINN
OTJENbHBIX (POTOHOB,

OmneiT Pezepdopaa. [lnanerapuas
MoJieJIb aToMa. Pasmep aroMHOro
sapa.

00CYKIaTh Pe3yJIbTaT OIbITa
Pesepdopna,

ITepBeiit noctynat bopa. [IpaBusno
KBaHTOBaHUs opOoUT bopa.
OHepreTuuecKuil ypoBEHb.
CB0OOIIHBIE U CBSI3aHHBIE
COCTOSIHUSI AJIEKTPOHA. DHEprus
noHuzauuu. Bropoii mocrynar
Bbopa. Cepun n3nmyuenus aroma
BOJIOpPOJA.

(hopMyITUPOBATH MTOCTYIATHI
Bbopa; paccuntsiBaTh 4acToTy
" IJIMHY BOJIHBI CBETA,
HCITyCKaeMOTO aTOMOM
BOJIOPO/Ia; OIICHUBATH
SHEPrui0 POTOHOB B CIIEKTPE
W3Iy4YeHHs aTOMa BOJOPO/Ia;

JlabopaTtopnas padota Ne 5
"Habmronenne TMHEHIaTOrO U
CIUIOIIHOTO CIIEKTPOB
HcITycKaHus"

HaOJFOIaTh CIUIOIITHON U
JIMHENYaThIl CIIEKTPBI
WCIYCKAHHUS; COCTaBJIATh U
3aIOJIHATh TaOJIUILY C
pe3yJibTaTaMu U3MEPEHUN;
HaOJII0aTh CIEKTP M3IIyYeHHUs
JIIOMUHECIIEHTHOM JIaMIIbl,
JIMHENYaThIid CIIEKTP
BOJOPOJA;

paboTaTh B rpyIie;

CHoOHTaHHOE U UHIYIIUPOBAHHOE
nznyuyenue. [Ipunaun geicTus
nasepa. luBepcHasi HACeJIEHHOCTh
SHEPTreTUYECKUX YPOBHEH.
IIpumeneHue nazepos.

ONMCHIBATh MPUHIIUIL
JIEHCTBHS Jla3epa; IPUBOINUTH
MpUMEpBI TPUMEHEHUS
Ja3€poB

Kontponbaas padora Ne 4
«KBanToBas Teopus

IIPUMCHSATH IIOJIYUYCHHBIC
3HAaHHMA K pCHICHHUIO 3aJ1a4




OJICKTPOMArHUTHOT'O U3JIYyYCHUS U
BCHICCTBaA»

dDuzuka aTOMHOro siapa (5
1)

IIpoTOH U HEUTPOH.
IIpoToHHO-HEHTpOHHAS
MoAeINb aapa. M30Tomsl.
CunbHOE B3auMO/JICHCTBUE
HyKJIOHOB. COCTaB 1 pa3mep
siapa. Y ieibHasi SHeprus
CBSI3U. 3aBUCHUMOCTD
YAETHHON YHEPTHUHU CBSI3H OT
MaccoBoro gncia. CHHTE3 1
JIeJIeHue siiep.
PanuoaktuBHOCTE. BHibl
PaZIMOaKTUBHOCTH.
PaanoaxtuBHBIN pacnan.
Annda-pacnan. bera-pacman.
T'amma-uznyuenue. Ilepuon
noJytypacmnazaa. 3aKoH
PaAroOaKTUBHOTO pacraja.
AKTHUBHOCTh
PaZIMOaKTUBHOTO BEIIECTBA.
Henenue sanep ypana. LlenHas
peakuus aeneHus. CKopocThb
LEMHOMN peaKLyH.
Kpurnueckas macca.
SnepHsiii peaktop. ATOMHas
anekrpoctaniys (ADC).
Snepnas 6ezonacuocts ADC.
TepmosiiepHbIE pEakLUH.
YupasnsieMblit
TEPMOSCPHBIA CHHTE3.
Sneproe opyxue. AToMHas U
BOJIOPOTHASE OOMOBI.
Bo3znaetlictue
PaIMOAKTUBHOTO U3ITYUYCHHS
Ha BeliecTBo. [{o3a
TIOTJIONIEHHOTO M3IIyYeHUs U
ee enuauna. Koagdummenr
OTHOCUTEJIbHOM
OMOIOTUYECKON aKTUBHOCTH
(ko3¢ dunmeHT KayecTna).
OKBHUBAJICHTHAS 71032
MTOTJIONICHHOTO U3ITyICHUS.
EcTecTBeHHBII
paauanuoHHbIH GoH

IIporon u HelTpoH. [IpoToHHO-
HEHUTpPOHHAsI MOJETH s/Ipa.
N3zotomnsl. CunpHOE
B3aUMOJICHCTBUE HYKJIOHOB.
CocTaB u pa3mep sapa. Y ienpHas
SHEPrus CBsI3U. 3aBUCUMOCTb
YAETBHOU YHEPTHH CBS3H OT
MaccoBoro uncia. CHHTEe3 U
JIJIEHUE sIziep.

OTIPEACIIATE 3apsI0BOE U
MacCOBOE YHCJIO aTOMHOTO
SJIpa pa3IMYHbIX JICMEHTOB
o Tabmuue M. W.
MeHeneeBa; BEIYUCIATh
SHEPTHIO CBSI3U HYKJIOHOB B
SIpe ¥ YIEIbHYI0 SHEPTHIO
CBSI3H;

PaguoakTuBHOCTE. BHapl
PaluOaKTUBHOCTH.
PamuoaktuBHEIM pacnan. Abda-
pacnaa. bera-pacnaz. ['amma-
H3IIy4YCHHUE.

3aMKUChIBaTh YPABHEHUS
SIIEPHBIX Peakuuil npu
PaIUO0aKTUBHOM

pacnaje; BbISBISATh IPUYUHBI
€CTECTBEHHOMN
PaMOaKTHBHOCTH;

[Tepuon momypacnana. 3aKoH
pPannoaKTUBHOTO pacmaja.
AXTUBHOCTH PaTUOAKTUBHOTO
BEIIECTBA.

OTIPENIETISATH EPUOT
noJtypacraia; CpaBHUBATh
aKTUBHOCTH Pa3IAIHBIX
BEIIECTB;

Henenue anep ypana. Llennas
peaknus aenerust. CKOPOCTh
nenHol peakuuu. Kpurnueckas
macca. JepHblil peakTop.
ATOMHas AJIEKTPOCTAHIIHS
(ADC). SAnepHas 6e30maCHOCTD
ADC. TepmosinepHbIe PeaKITiu.
YipasisieMblil TEPMOSIACPHBII
cuHTes. SnepHoe opyxue*.
ATOMHAs 1 BOJIOpOTHAsT OOMOBI

aHATM3UPOBATH TIPOOIIEMBI
snepHoit 6ezonacaocta ADC;
OLIGHUBATb IEPCIEKTUBEI
Pa3BUTUS SIACPHOI
SHEPTETHKH;

Bo3sneiicTBue paguoakTUBHOTO
H3JIy4E€HHMsI Ha BelecTso. Jlo3a
MOTJIOIIEHHOTO U3TYUYEHUS U ee
eauauna. Koadpdunment
OTHOCUTEILHON OMOJIOTHYeCKOM
aKTUBHOCTHU (K03 HUmeHT
KayecTBa). DKBUBAJICHTHAs 1032
[IOTJIOUIEHHOTO H3JIy4EHHSI.
EcrecTBeHHBI pagualnOHHbIN

thon

ONHUCHIBAThH JIEHCTBHE
PaINOAKTUBHBIX U3ITyYCHUN
Ha *KUBOI OpraHusm;
00BACHATH BO3MOXHOCTH
HCIIOJIL30BaHUS
PaIUOAKTUBHOIO U3IYyUEHUS B
Hay4HbIX UCCIEJOBAHUIX U Ha
MPaKTHKE

DJieMeHTapHbIE YacTHIBI (3
1)

DneMeHTapHas YacTHIIA.
(DYHIIaMeHTaJ'[BHI)Ie qaCTHUIIbI.
®DepMHOHBI 1 0030HBL.
IIpuauun [Maymm.
Antunuactunsl. [Ipoueccst
B3aUMOIIPEBPAICHUA YaCTUII.
Jlenrronsl. Caboe
B3aMMO/ICHCTBHUE JICTITOHOB.
Knaccudukaius agpoHoB.
Me3oHbI 1 6apHOHEL.

DneMeHTapHas YacTHUIa.
OyH/TaMEHTATHLHBIC YACTHUITBI.
®epmuonsl u 6030HEL [TpuHIUT
[Taymmu. ArtrgacTursl. [Ipomecchr
B3aUMOTIPEBPAIICHHUS JACTHII.

KIIacCU(UIIMPOBATH
3JIEMEHTapHbIC YaCTUIIbI Ha
(hepMHOHBI U OO30HHI,
YACTHUIIbI U aHTHYACTHIIBI;
MOApa3AesisATh 3JICMEHTaPHbBIC
YaCTHIbI HA YaCTHIIBI,
Y4aCTBYIOIINE B CHIILHOM
B3aNMOJICHCTBUHU U HE
YYacTBYIOIIKE B HEM;

Jlentonsr*. Ciaboe
B3aMMOJEHCTBHE JIEITOHOB*.
Kaccudukarms agpoHoB*.

KJ1acCU(UIMPOBATH aAPOHBI U

HX CTPYKTYDY;
XapaKTepU30BaTh ApOMATBhI




[Moarpynmsr 6apuOHOB:
HYKJIOHBI ¥ TUTIEPOHBI. 3aKOH
COXpaHEeHUsT OapUOHHOTO
3apsiaa. CTpykTypa aapOHOB.
KBapkoBas rumnoresa
T'ennmana u [Beiira. KBapku
Y QaHTUKBApKH.
XapakTepucTUKU OCHOBHBIX
THIIOB KBapKOB: CIMH,
SIEKTPUUECKUH 3apsi,
OapuOHHEI 3aps. ApoMar.
IIBeT kBapKoOB.
DyHIaMEHTAJIbHBIE YACTULBL.
BzaumopeiicTBre KBapKOB.
I'nrooHsL.

Me3oHbI 1 OaprOHBI™.
[oarpymmsl 0apHOHOB: HYKJIOHBI
Y TUIIEPOHBI*. 3aKOH COXpaHEHUS
OapuonHoro 3apsga*. CTpykrypa
anpoHoB*. KBapkoBas rumoresa
I'enmvana u [setira™®. KBapku u
AHTUKBapKu*. XapaKTepUCTUKU
OCHOBHBIX THITOB KBapPKOB: CITHH,
SIIEKTPUUECKUN 3apsij,
OapHOHHBIH 3apsin*. Apomat*.
LlBeT kxBapKOB*.
OyHIaMeHTANBHBIC YACTUIBI Y.
B3anMopeiicTBre KBapkoB™*.
['moonbI*.

KBapKOB; MEPEUUCIIATH
I[BETOBBIC 3apsi/Ibl KBAPKOB
HPEICTaBIATh TOKIIA b,

coo01IeHus, MPe3eHTaluN

Kontponbnas padora Ne 5
«CTtpoeHre aTOMHOTO sIpa.
PaanoaxtuBHBIN pacnamy

MMPUMCHSATH IOJTYUYCHHBIC
3HaHHA K pCIICHUIO 3aJla4

IBoonus Beesiennoii (4 1)
AcCTpOHOMHYECKHE
CTPYKTYpHL. Pazberanue
raJiakTuk. 3akoH Xa00a.
KpacHoe cmemienue
CIIEKTPAaJIbHBIX JIUHUM.
Bospact Becenennoii.
Bonwmoit B3peB. OCHOBHBIC
TIEPHUO/IBI SBOIOIIHA
Bcenennoii. O6pa3oBanue
rajgakTuk. Bo3HUKHOBEHME
3Be3/1. DBOJIOLHNS 3BE3]T
paznuyHoi Macchl. CUHTE3
TSKEIIBIX XUMUYECKUX
3JIEMEHTOB. XUMHUUYECKUI
COCTaB MEXK3BE3THOTO
BemiectBa. OOpa3oBaHme
npoto-CorHiia u
ra30TMbUICBOTO JINCKA.
DBOJIOIHSI TA30TTBLIEBOTO
nucka. Ilmanere3nmanu.
OO6pa3zoBaHue U IBOTIONUS
TUTAHET 3€MHOMU TPYIIIBI U
IUIaHET-TUTaHTOB. Moienb
O®puamana. Kputnueckas
IUIOTHOCTH BeeneHHOM.
bynymee Becenennoit

ACTPOHOMUYECKUE CTPYKTYPHI.
Paz0eranne ranaktuk®. 3akoH
Xabbma*. KpacHoe cMernieHne
CIIEKTPAJIbHBIX JJUHUM.

OIICHHUBATh Pa3Mephl
BcenenHoli; npuMeHsITh
MOJyYEHHBIE 3HAHUS K
PELIEHUIO KaYeCTBEHHBIX
3ajay;

Bospact Beenennoii*. bombrmoit
B3pbIB*. OCHOBHBIEC IEPHUOIBI
sBoJroNMK BeeneHHoit*.
OO0pazoBaHue TaJlakTHK.
Bo3HukHOBeHUE 3BE3 .
OBoITIONYS 3BE3]] pa3INuHON
MAacCBhl.

OIICHUBATh BO3PACT
Bcenennoit;
KJIACCU(DUIIMPOBATH TIEPUOIBI
SBOMIONNH BeeneHHoi;

CuHTE3 TSHKEIIBIX XUMHYSCKUX
3JIEMEHTOB. XMMHYECKUIH COCTaB
MEK3BE3JHOI'0 BEIlleCTBA.
O6pasoBanue npoto-ConHua u
ra30nbUIEBOTO JTUCKA. DBOIIONNS
ra3oIbLJICBOro JUCKA.

NPUMEHSTh TOIy4YeHHbIE
3HAHUS K PELICHUIO
KauyeCTBEHHBIX 3a]1a4;
BBICTYIIATh C COOOIEHHUSIMH,
JoKIazamu, pedepataMmu U
Mpe3eHTAlUIMU

[Mnaneresnmanu. O6pazoBanue u
SBOJIIOIMS TUIAHET 3eMHOMN
IPYIIBI U IAHET-TUTAHTOB.
Monens @puamana*.
Kputnyeckas mioTHOCTh
Bcenennoii*. bymymee
Bcenennoii*

BBICTYIIATh C COOOIIEHHUSIMH,
JoKIazamu, pedepataMmu U
MPE3EHTALUSIMH

IHoBTOpenue (13 4)

Kunemaruka matepraibHOU
TOYKH.

IIPUMCHSATH IOJIYUYCHHBIC
3HaHMA K pCHICHUIO 3aJia4

JunaMuka MaTepuanbHOU TOUKH.

IMPUMCHSATH TOJTYUYCHHBIC
3HaHHMA K pCHICHHUIO 3aJ1a4

3aKOHBI COXPaHEHHUS.

IIPUMCHSATH IIOJIYUYCHHBIC
3HaHMA K pCIICHUIO 3aJia4

ILI/IHaMI/IKa NEepUOJUICCKOIro
JABHOKCHHUA. MexaHH4YecKue
BOJIHBI.

IMPUMCHSATH IOJTYUYCHHBIC
3HaHHUA K pCHICHHUIO 3aJ1a4

CraTtuka.

IIPUMCHSATH IOJTYUYCHHBIC
3HaHHMA K pCHICHHUIO 3aJ1a4

PensaruBrcTCKas MEXaHUKa.

MPUMCHSATH OJTYUYCHHBIC
3HaHMA K pCHICHHIO 3a/1a4

MonrnekynspHas CTpyKTypa
BenecTBa. MonekynspHo-

MPUMCHSATH OJTYUYCHHBIC
3HaHHMA K pCHICHHUIO 3aJ1a4




KHUHCTUYCCKAs TCOpUA
NaCaJIbHOIO rasa.

TepmonnHamMuKa. 1 MIPUMEHATH NOJTyYCHHBIE
3HAHUS K PEIICHUIO 33/1a4
CUIBI 3JIEKTPOMArHUTHOTO 1 MPUMEHSATH TIOJTYyYCHHBIC

B3aUMO/ICHCTBUS HETIOBIKHBIX
3apsIOB. DHEPTHS

3HaHHA K pCIICHUIO 3aJla4

3JIEKTPOMAarHUTHOT O

B3aMMO/ICHCTBHS HEMOABIIKHBIX

3apsJIOB.

[TocTOsSHHBIN ANIEKTPUYECKUH TOK. 1 MPUMEHSATH TIOJTYyYCHHBIC
3HAHMS K PEIICHUIO 33/1a4

MarsuTtHoe 1moJie. 1 MPUMEHATH TOJTyYeHHBIE

DnekTpoMaraeTn3M. BosHOBBIE
CBOMCTBA CBETA.

3HaHHA K pCIHICHHUIO 3aJla4

KsanToBas TeOpUs
SJICKTPOMArHuTHOI'O U3JIYUCHUA U
BCIICCTBA.

1 MMPUMCHSATH IOJTYUYCHHBIC
3HaHUA K pCHICHUIO 3a1av

®u3uKa aTOMHOTO Siapa. 1 IIPUMEHSTH [IOyYEHHBIE
OJeMeHTapHble YaCTHIIbL. 3HAHMsI K PELICHUIO 3a/1a4
OBomouus BeeneHHOM. 1 MPUMEHSTh NOJTy4YECHHBIE

3HaHHA K pCUICHHIO
Ka4CCTBCHHBIX 3aJJa4

COI''TACOBAHO

[IpoTokon 3acenanus

COI''TACOBAHO

3amectuTens qupekTopa no YBP

METOIUYECKOTO 00 BETMHEHUS
yauTeneil MaTeMaTuku, GU3NKA U
uHpopmatuku bOY COII Nel0
or 21.08. 2020 roma Ne 1

A.B. IIucankoBa

O.B.lBko

noanuch pykosoaurenst MO D.N.0.

MOATHUCH

27.08. 2020 rona



