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IHNOACHUTEJIbHAS 3AIINCKA

Pabouyas nmporpamma cpeanero oOmiero oopazoBanus o yueoHomy npeamery «dusuka» st 10-
11kmaccoB (6a30BbIi YPOBEHB) COCTaBIIEHa Ha OCHOBE aBTOPCKOM mporpammsl M.A. Ilerposa, W.T.
KymukoBa(«®Pusuka. 10-11 kmaccel: pabouass mporpamma kK jauaud YMK IS, Mskumesa, M.A.
[TerpoBoit — M.: JIpoda, 2019).

Pabouas mporpamma mo ¢usuke mius 10-11 kmacca paccunrana Ha 136 ydeOHBIX 4acoB 3a BECh
ypoBeHb 00yueHus:B10 kmacce - 68 wacoB (2 waca B Hemenmo), B 11 kmacce - 68 dacoB (2 gaca B
HEJIEI0).

Jly1st peanuzanuy mporpaMmbl UCTIONIB3YIOTCS YU€OHUKH:

IletpoBa M.A., Kynukosa N.I'. ®usuka. 10 xiu.: yuebnuk / [lerpoa M.A., Kynukosa N.I'.— M.:
Hpoda, 2019

[letpoBa M.A., Kynukosa W.I'. ®usuka. 11 xi.: yue6nuk / [lerpoBa M.A., Kynukosa N.I'. — M.:
Hpoda, 2019

Henu usyvyenus yuedHoro npegmera « Pusukar»:

— (opMupoBanue y oOy4aromuxcs YMEHHS BHUJETb M IOHMMAaTh IIEHHOCTh OOpa30BaHUS,
3HaYMMOCTh (PU3MUYECKOr0 3HAHUS NI KaKIOro 4esloBeKa, HE3aBUCHMO OT €ro MpodecCHOHANbHOM
NESITeIPHOCTH; yMEHUH pa3nuyath (akThl W OLCHKH, CPaBHUBATh OICHOYHBIC BBIBOJIBI,
YCTaHaBJIMBaTh MX CBSI3b C KPUTEPUSAMH OLIEHOK, (POpPMYIUpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

—  (opmupoBaHue y 0OydarOUIMXCSl IIEIOCTHOTO MPEACTABICHUS O MUPE U poiau (PU3MKH B
CO3/IJaHMM COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHUHBI MHUPA; yYMEHHUs OOBSICHITH IOBEACHUE
00BEKTOB M MPOIIECCHI OKPYKAIOLIECH AEHCTBUTEIBHOCTH — HPUPOAHOM, COLMANBHON, KYIbTYPHOM,
TEXHUYECKOH CpeJibl, UCIOIb3YS IS 3TOro (PM3NYEeCKHe 3HAHUS,

— mnpuoOpeTeHHe OOYUYAIOIMIMMUCS OIBITa PAa3HOOOPA3HOH MEATEIBHOCTH, OIBITA MO3HAHHUSA H
CaMOIIO3HAHUS; KIIIOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHTHOCTEH), MMEIOLIMX YHUBEPCAIbHOE
3HAYCHHWE JUISI PAa3IMYHBIX BHUJOB JEATEIPHOCTH, — HABBIKOB pPEIICHHUsS MpoOJieM, MPHHATHSL
peleHuii, Nmoucka, aHaiau3a U o0paboTkM WMHGOpMalMK, KOMMYHMKATHBHBIX HaBBIKOB, HaBBIKOB
U3MEPEeHUH, COTPYIHHUYECTBA, OJPPEKTUBHOrO H OE30MaCHOTO HCIIOJIB30BAHUS  PA3ITUUHBIX
TEXHUYECKUX YCTPOMCTB;

—  OBJIAJICHME CHCTEMOM HAy4yHbIX 3HAHMH O (PU3MUECKUX CBOMCTBAX OKPYXKAIOLIEro Mupa, 0o
OCHOBHBIX (PU3NYECKHX 3aKOHAX U O CIOCO0AX MX MCIOIH30BAHUS B MPAKTHUECKOM )KU3HH.

IInanupyemMble pe3yJbTaTbl 0OCBOCHHS y4eOHOro npeamera«Pu3nka»

JIMYHOCTHBIE Pe3yJIbTAThI 00y4YeHMSI:

— B cepe oTHOmIECHHH OOy4aromuxcsi K cebe, K CBOEMY 30pOBbIO, K TO3HAHUIO CEOST —
OpHUEHTAlMsI Ha JOCTHKEHHME JTMYHOTO CUACThsl, pEaIM3al{I0 O3UTUBHBIX U3HEHHBIX MEPCIEKTUB,
MHUIIMATUBHOCTh, KPEATHUBHOCTh, TOTOBHOCTh U CIOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPEIENICHUIO,
CIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH JKU3HEHHBIC IJIaHbI; TOTOBHOCTh M CIIOCOOHOCTH 00ECTIeYHTh
cebc W CBOMM OJHM3KUM JIOCTOMHYIO J>KHM3HH B TMPOIECCE CAMOCTOSITCIIBHON, TBOPYECKOW U
OTBETCTBEHHOW JESATETBHOCTH, K OTCTAaMBAaHHUIO JIMYHOTO JTOCTOMHCTBA, COOCTBEHHOTO MHEHWUS,
BbIpa0aThIBaTh COOCTBEHHYIO MO3UIIMIO MO OTHOLIEHHIO K OOMIECTBEHHO MOJUTUYECKUM COOBITHIM
IIPOLIOTO M HACTOSIIIET0 HAa OCHOBE OCO3HAHMSI U OCMBICIEHMSI UCTOPUH, TYXOBHBIX LIEHHOCTEH U
JNOCTHXKEHUM Hamed CcTpaHbl, K CAaMOpPa3BUTHIO M CaMOBOCIHMTAHHUIO B COOTBETCTBUU C
00I11eYeTOBEYECKUMH LIEHHOCTSAMHU M HJeajlaMH TPaXKIaHCKOTO OOINECTBa; MPUHATHE U Pean3alnio
LIEHHOCTEH 370pOBOr0 M 0e30macHoro odpasza KU3HHU, OEpekHOE, OTBETCTBEHHOE W KOMIIETEHTHOE
OTHOLICHHE K COOCTBEHHOMY (PU3MUYECKOMY U TICHXOJIOTHUYECKOMY 3/10POBBIO;

— B c¢epe oTHomeHMH oOyuatromuxcst k Poccun kak k Ponune (OTeuecTBy) — poccuiickas
UICHTUYHOCTb, CIOCOOHOCTh K OCO3HAHUIO POCCUMCKOW HWJIECHTHYHOCTH B MOJHKYJIBTYPHOM
COLIMYME, YYBCTBO IPUYACTHOCTH K HMCTOPHUKO-KYJIbTYPHON OOIIHOCTH POCCHUHCKOrO Hapoia |
cynsbe Poccuu, maTpuoTu3M, rOTOBHOCTH K CIy)eHHI0 OTeuecTBy, €ro 3allUTe; YBaXKCHHE K CBOEMY
HapoJly, 4yBCTBO OTBETCTBEHHOCTH mepen PoamHOM, ropaocts 3a CBOM Kpai, cBorwo Poauny, 3a
MpOLUIOE W HAcTosllee MHOTOHAIIMOHANIBHOTO Hapona Poccuu, yBakKeHHE TOCYIapCTBEHHBIX
CUMBOJIOB (Tep0, ¢uiar, ruMH); GOPMUPOBAHNE YBAKECHUS K PYCCKOMY SI3BIKY KaK TOCYIapCTBEHHOMY



s3bIKy Poccuiickoit denepanuu, SBISIOMIEMYCS OCHOBOW POCCUHCKON HMICHTUYHOCTH U TIJIABHBIM
(GakTopoM HAIMOHAJIBHOTO CAMOOIPENCICHHsI; BOCIIMTAHUE YBAXCHHUS K KYJIbType, s3BIKaM,
TpaauLUAM U 00bIUasiM HapoAOB, MpoxuBaroux B Poccuiickoii @enepanuu;

— B cdepe OTHOILIEHUN 00yJaroIMXCcs K 3aKOHY, TOCYAapCTBY U K TPaXJTaHCKOMY OOIIECTBY —
IPaKJAHCTBEHHOCTb, TPAXKJAHCKAs TMO3UIUS AKTUBHOTO M OTBETCTBEHHOIO YJIEHA POCCHIICKOTO
o01iecTBa, OCO3HAIOIIETO CBOM KOHCTUTYLMOHHBIE INpaBa U OOS3aHHOCTH, YBa)KAIOIIETO 3aKOH U
MIPABOIOPSIOK, OCO3HAHHO MPUHUMAIOIIETO TPAJAUIMOHHBIE HAIMOHATIBHBIC U OOIIECYEIIOBEYECCKHUE
I'YMaHUCTHYECKHE U JEMOKpPAaTUYECKUE LIEHHOCTH, TOTOBOIO K YYAacTHUIO B OOILECTBEHHOM KU3HU;
MpU3HAHUE HEOTUYXKJTAEMOCTH OCHOBHBIX TpaB W CBOOOJ YeENOBEKa, KOTOpHIE MPHHAJJICKAT
KOKJIOMY OT POXACHHUS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX TIpaB M CB0oOOI 0e3
HApYIICHUs TIpaB U CBOOOJA OPYTHUX JIUI, TOTOBHOCTh OTCTAaWBaTh COOCTBEHHBIE MpaBa U CBOOOIBI
YelloBeKa W Tpa)kIaHMHA COTJACHO OOIICTPU3HAHHBIM TNPUHIUIAM M HOPMaM MEKIyHAapOJHOTO
npaBa U B coorBercTBUM ¢ Konctutynumein Poccuiickoit denepannu, npaBoBasi U HOJUTHYECKAS
IPAMOTHOCTB; MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKu U
OOIIECTBEHHONH TPAKTUKH, OCHOBAaHHOE Ha JHAJOre KYIbTyp, a Takke pasludHbiX (Hopm
OOIIECTBEHHOT'O CO3HAHHUsS, OCO3HAHHE CBOEr0 MECTa B MOJUKYJIBTYPHOM MHPE; UHTEPUOPU3ALIUS
LIEHHOCTEN IEMOKPATUU U COLIMAIBHON COMMAAPHOCTH, TOTOBHOCTD K JOTOBOPHOMY PETYIUPOBAHUIO
OTHOIIGHWH B TpyNIe WM COLUAIbHONW OpraHu3ali; TOTOBHOCTh OOYyYaroIIUXCS K
KOHCTPYKTUBHOMY YYaCTHIO B IPUHITHH PEIICHUI, 3aTParuBaloINX MpaBa U HUHTEPECHI, B TOM YUCIIE
B pa3iMyHbIX (hopMax oOLIECTBEHHON caMOOpraHU3allii, CAMOYIIPABICHHS, OOIIECTBEHHO 3HAUUMOI
NEeSATeTbHOCTH; MPUBEPKEHHOCTh UIEIM WHTEpPHAIIMOHAIN3MA, JAPY>KObI, paBEHCTBA, B3aUMOIIOMOIIHN
HapoJiIOB; BOCIUTAaHUE YBAXKUTEJIBHOTO OTHOIICHHWS K HAllMOHAJIbHOMY JIOCTOMHCTBY JIOAEH, HX
YyBCTBaM, PEJIUTHO3HBIM YOEKICHUSM; TOTOBHOCTh OOYYAIOMIMXCS TMPOTHBOCTOSTH HJIEOJIOTHUU
HKCTpPEeMH3Ma, HalMOHAINW3Ma, KCeHO(MOOWH, KOPPYIIUH, TUCKPUMHUHAIIMM 10 COLHUAIbHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM TMPHU3HAKAM M JIPYTUM HETaTUBHBIM COITHATBHBIM
SIBIICHUSIM;

— B cdepe OTHOIEHNUN 00yUaIOIMUXCsl C OKPYKAIOIUMU JIFOIbMH — HPABCTBEHHOE CO3HAHUE U
MOBEJICHHE HAa OCHOBE YCBOEHHUS OOIICYEIOBEYECKUX IIEHHOCTEW, TOJICPAHTHOTO CO3HAHUS U
MOBE/ICHUSA B MOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTU AUAJIOT C IPYTHUMHU JIIOJIbMHU,
JIOCTUTaTh B HEM B3aWMOIIOHUMAHUs, HAXOJUTh OOLIUE 1EH U COTPYAHUYATH JUISl UX JOCTHXKCHHUS;
MPUHIATHE TYMAaHUCTHUECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIbHOE U JT00pOKeIaTeNIbHOE
OTHOUIEHUS K JIPYrOMY YeJIOBEKY, €ro MHEHHI0, MUPOBO33PEHUIO; CIIOCOOHOCTEH K COMEPEKUBAHUIO
1 (HOpMUPOBAHMS TMO3UTUBHOTO OTHOUICHMS K JIIOASM, B TOM 4YHCII€ K JIMLAM C OTpaHUYEHHBIMH
BO3MO>KHOCTSIMU 3/I0POBbSI 1 MHBAJIHIaM; O€pEeXHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIECHUE K
(bu3MYECKOMY U TICUXOJIOTHYECKOMY 3/I0POBBIO IPYTHX JIIOJEH, yMEHHE OKa3bIBaTh MEPBYIO MOMOIIIB;
(dhopMUpOBaHHE BHIPAKCHHOW B IMOBEJCHUHM HPABCTBEHHOW MO3UIMH, B TOM YHCIE CIIOCOOHOCTH K
CO3HATENLHOMY BBIOOPY J00pa, HPAaBCTBEHHOTO CO3HAHMS M TOBEJCHUS HA OCHOBE YCBOCHUS
o0IIeYeIOBeUeCKUX I[IEHHOCTEH W HPABCTBEHHBIX UYBCTB (YECTH, J0JiTa, CIPABEIMBOCTH,
MUJIOCEPAUS U IPYKETI00us); KOMIIETEHINI COTPYIHUYECTBA CO CBEPCTHUKAMHU, AETbMU MIIAJIIIETO
BO3pacTa, B3pOCIBIMH B 00pa30BaTEIILHOM, OOMICCTBEHHO ITOJIC3HOW, y4eOHO-HCCIIeIOBATEIbCKOM,
MIPOEKTHOM U IPYyruX BUAAX AEATEIbHOCTH;

— B cdepe OTHOLIECHUI OOy4aromMXcsi K OKpYyXKalolleMy MHpPY, K JKUBOM mpupone,
XYJI0)KECTBEHHON KYJIbTYpE — MHPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKH, 3HAYMMOCTh HAayKH, TOTOBHOCTh K HAYYHO-TEXHMYECKOMY TBOPYECTBY, BIIaJICHHUE
JOCTOBEPHON MH(pOpMAIIMEH O MEePEOBBIX JOCTHKCHUSX U OTKPHITHSIX MHPOBOW M OTEYECTBEHHOM
HAyKH, 3aUHTEPECOBAaHHOCTh B HAayYHBIX 3HAHUSIX 00 YCTPONCTBE MUpPA M O0IIECTBA; TOTOBHOCTh U
CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, HA TMPOTSIKCHHH BCEH >KU3HU;
CO3HATENbHOE OTHOILIEHHWE K HENpepbIBHOMY OOpa3oBaHUIO KaK  YCIIOBUIO  YCHEIIHOM
npodeCCHOHANFHOW H  OOIIECTBEHHOH JAESTENbHOCTH; DKOJOTHYECKas KyJabTypa, OepexHoe
OTHOIIIGHUSI K POJHOW 3emje, MPUPOAHBIM OorarctBam Poccuu W Mupa, TMOHMMaHUE BIUSHUA
COIIMAIbHO-DPKOHOMHYECKHUX TIPOIIECCOB HA COCTOSTHUE TPUPOJHOM H  COIHAIBHOW CpEIbl,
OTBETCTBEHHOCTH 3a COCTOSIHUE NPHUPOAHBIX PECYpCOB, YMEHUH M HABBIKOB Pa3yMHOIO
MIPUPOIOTIONB30BAHUS, HETEPIIUMOTO OTHOIICHUS K JACHCTBUSIM, NPUHOCAIIMM BPEd SKOJOTHUU;
MPUOOPETEHUE OMBITa KOJOTO-HAMPABICHHOW AESATENBHOCTH; ICTETUYECKOE OTHOILICHHUS K MHpY,
TOTOBHOCTB K 3CTETHUECKOMY O0YCTPOWCTBY COOCTBEHHOTO OBITA;



— B cdepe OTHOIIECHHH OOydYaromMXcsi K TPydAy, B cdepe COIHaTbHO-9KOHOMUYCCKHX
OTHOIIEHUH — YBa)XKeHHE BCeX (hOPM COOCTBEHHOCTH, TOTOBHOCTB K 3aIllUTE CBOEH COOCTBEHHOCTH;
OCO3HAHHBIN BBIOOP OyayIIel mpodeccuu Kak MyTh U CIIOCO0 peanu3ainuu COOCTBEHHBIX )KU3HEHHBIX
TUTAHOB; TOTOBHOCTH OOYYAIOMIUXCSI K TPYAOBOM MPO(heCcCHOHANIBHOM e TeIbHOCTH ISl IO OTOBKH
K PEHICHUI0 JUYHBIX, OOIIECTBEHHBIX, TOCYJApPCTBEHHBIX, OOIIECHAIIMOHATIBHBIX MPOOJIeM;
MOTPEOHOCTh TPYIAUTHCH, YBAXKCHHE K TPYAy W JIOJSIM TPYyAa, TPYAOBBIM JOCTHIKSHUSM,
IO0OpPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOILIEHHWE K pa3HbIM BHJAAM TPYIOBOM
JESITETLHOCTH, TOTOBHOCTh K CaMOOOCITY)KHBAHHIO, BKJI0Yasi OOyUeHHE M BBIMOJIHEHUE JIOMAIITHUX
00s13aHHOCTEH.

MertanpeaMeTHbIe pe3yJbTaTbl 00ydyeHUs (U3MKE B CpeIHEH INIKOJE MPEACTaBICHBI TPEMs
rpyniamMy YHUBEpPCAJIbHBIX YU€OHBIX JeHCTBUIL.

PeryiasiTuBHbBIC Pe3yJIbTATHI:

Y4eHHK HAYYHTCH:

—  CaMOCTOSITEIbHO ONpEIeNsATh LEIM, CTaBUTb U (OPMYIHPOBATH COOCTBEHHBIE 3a7aydl B
00pa30BaTeNIbHOMN EATENBHOCTH U KU3HEHHBIX CUTYALMSIX;

—  OIICHMBATH PECyPCHI, B TOM YHCIIE€ BpeMsl M Ipyrrue HeMaTepHuaIbHbIe pEeCypChl, HEOOXOIMMBbIE
IUIsL JOCTHKEHMSI IOCTaBIEHHOHN paHee LIeNy;

—  COIIOCTABJIATH UMEIOIIUECS BO3MOYKHOCTH U HEOOXOAUMBIE JIJISl JOCTHXKEHHUS LIEIH PECYPCHI;

— opraHm3oBbIBaTh A()(HEKTUBHBIA TOWCK pPECYpcoB, HEOOXOAMMBIX [UIS JOCTHIKEHUS
IIOCTaBJICHHOM LIEJIH;

—  OIpEHEeIATh HECKOJBKO MYTEH TOCTHKEHUS TOCTABICHHOW LIENH;

—  BbIOMpaTh ONTHUMAJBHBIM MMyTh AOCTMXKEHUS LIE€TH, C y4eTOM 3(P(HEKTUBHOCTH PaCcX0J0BaHU
PECYpPCOB 1 OCHOBBIBAsICh Ha COOOPAKEHUSIX ATUKU U MOPAJIH;

—  3aJaBaTh IAPAMETPbI U KPUTEPHUH, II0 KOTOPBIM MOXHO OIPEAEIINUTD, UTO LEIb JOCTUTHYTA;

—  COIIOCTABJIATH MOJyYEHHBIN PE3YIbTAT JEATEIBHOCTH C IIOCTABICHHON paHee LEIbIO;

— OLIEHUBATh IIOCJIEJCTBUS JOCTHKEHHUS IIOCTABJIEHHOW IIeIM B Y4YEOHOM JesATEIbHOCTH,
COOCTBEHHOM KM3HM U JKU3HU OKPYXKAIOIUX JIFOACH.

Ilo3naBaTebHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS

BBINYCKHUK HAYYUTCH:

—  KPUTHYECKHU OIICHUBATH U MHTEPIPETUPOBATH HH(DOPMAIIHIO C PA3HBIX TTO3UIIHI;

—  pacrmo3HaBaTh U PUKCUPOBATH IPOTUBOPEUHS B UH(OOPMAIIMOHHBIX HCTOYHUKAX;

—  HWCIOJb30BaTh PA3IMYHBIE MOJEIbHO-CXEMAaTUYECKHE CpeAcTBa JUIsl  MPEACTABICHUS
BBISIBJICHHBIX B HH()OPMAIIMOHHBIX HCTOYHHUKAX MTPOTUBOPEUHIA,

—  OCYILECTBJIATh Pa3BEPHYTHII HMHPOPMAIIMOHHBIN MOUCK W CTaBUTh Ha €r0 OCHOBE HOBBIC
(yueOHBIC U TTO3HABATENIBHBIC) 3a/1aUH;

—  HCKaTh M HAXOJUTh 00O0IICHHBIE CTIOCOOBI PEIICHHS 3a/1a4;

—  TPUBOAWTH KPUTHUECKHUE APTyMEHTHI, KAK B OTHOIIEHWU COOCTBEHHOTO CYXKIICHHUS, TaK U B
OTHOILIEHUU JEHUCTBUMN U CYXKIAECHUU IPYroro;

—  aHAJIM3HMPOBATh U MPEOOPA30BHIBATH MPOOIEMHO-TIPOTUBOPEUNBBIE CUTYALINN;

— BBIXOJIUTH 32 paMKH Yy4eOHOTO TpeIMETa W OCYIISCTBIISITH IEJICHAMPABICHHBINA ITOUCK
BO3MOKHOCTEH HIMPOKOro MepeHoca CpeICTB U CIIOCOOOB IEUCTBHS;

—  BBICTpauBaTh MHIUBUIYaJbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAsI OFPaHUYECHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYpPCHBIE OTPaHUUYCHMUS;

—  MEHSTh U yAep>KUBATh Pa3HbIe MO3UIIMU B IO3HABATEILHON JIEATEIHHOCTH (OBITh YICHUKOM U
yuuteneMm; (GpopmyaupoBaTh 00pa30BaTEIbHBIN 3alpPOC M BBIMOJHITH KOHCYJIbTATUBHBIE (YHKIIUU
CaMOCTOSITENILHO; CTaBUTh TpoOJieMy W paboTaTh HaJ €€ peIIeHHWEM; YIPAaBIATh COBMECTHOM
MMO3HABATEIHPHON JEATETbHOCTHIO U TTOTUUHATHCS ).



KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE yUeOHbIe 1eiCTBUSA

BbInyCKHHK HAy4YUTCS:

—  OCYIIECTBIIAThH JIENIOBYI0O KOMMYHUKAIIUIO, KAK CO CBEPCTHUKAMH, TaK U CO B3pOCIBIMU (Kak
BHYTPH 00pa30BaTeIbHON OpraHU3alliy, TaK U 3a €€ MpeJIeamMu);

— TpU OCYILECTBICHUM TIpPYNIOBON pabOThl OBITh KaK PYKOBOAUTENIEM, TaK U UYIECHOM
NPOEKTHOM KOMaHAbl B pa3HbBIX poJisiX (IeHepaTopoM UAEH, KPUTUKOM, HCIIOJIHUTENEM,
MIPE3EHTYIOUIUM U T. [1.);

—  pa3BepHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAHUEM aJICKBATHBIX
(YCTHBIX U MUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

— pacmo3HaBaTh KOH(IMKTOTEHHBIE CHUTYallUd M MPEIOTBpAIaTh KOHMIUKTHI 10 MX aKTHBHON
¢bazsr;

—  KOOPAMHUPOBATH U BBIMOJIHATH pabOTy B YCIOBHUSX BUPTYAJIbHOI'O B3auMMOZEHCTBUS (WK
COYETaHUsI peabHOIO U BUPTYAJIBHOIO0);

— COrjJacoBbIBaTh TO3MIUM WICHOB KOMAaHIAbl B Impolecce padoTel Haa  OoOLIMM
MIPOJYKTOM/pEIIEHUEM;

—  TPeICTaBIATh IMYOJUYHO pe3yabTaThl WHIAMBUAYAJTbHOW M TPYHIOBOM JEATENBHOCTH, KaK
nepesl 3HaKOMOM, Tak U IEpe]l HE3HAKOMOW ayIuTOpUEN;

— mnoadupaTth TApTHEPOB ISl JENOBOM KOMMYHMKAIIMM HMCXOAS M3  COOOpa)KeHHit
PE3yAbTaTUBHOCTU B3aUMOJEHCTBHS, a HE IMYHBIX CUMIIATHUH;

—  BOCHPUHHMMATH KPUTHUECKHE 3aMEUaHUs KaK pecypc COOCTBEHHOTO pa3BUTHS;

— TOYHO M €MKO (OpMYIUpPOBaTh KaK KPUTHUYECKUE, TaK U OAOOpUTEIbHbIC 3aMEUYaHUs B aJipec
ApYTuX JoJed B paMKax JeJloBOM M 00pa3oBaTEJbHOM KOMMYHHUKAllMM, H30eras IpH STOM
JUYHOCTHBIX OIEHOYHBIX CYXICHUM.

IIpeameTHbIe pe3y/ibTaThl 00y4eHUs (PU3UKe B CPeHel HIKoJIe:

BbinmyckHuK Ha 0230BOM YPOBHE HAYUMTCS:

—  JIEMOHCTpPUpPOBaTh Ha IMpHUMEpax pPoJib U MecTO (U3UKUM B (HOPMUPOBAHMU COBPEMEHHOM
Hay4YHOH KapTUHBI MHpa, B DPa3BUTUU COBPEMEHHBIX TEXHUKM M TEXHOJIOTMH, B IPAKTUYECKOU
JIeITEIILHOCTH JIFOJICH;

— TIOKa3blBaTh HAa MpPHUMEPax B3aUMOCBA3b MEXAY (QHU3UKOM M JPYTMMHU €CTECTBEHHBIMU
HayKaMu;

— YCTaHaBIMBaTb B3aUMOCBSI3b €CTECTBEHHOHAY4YHBIX SIBJICHUM W IPUMEHSTh OCHOBHbBIE
¢bu3nyeckue MOJENH sl UX OMMCAaHUS U O0BSICHEHNUS;

— HCHOJb30BaTh HHGMOpPMALMIO (PU3UYECKOTO COJAEp)KaHUS MpPU  PpEUIeHUH y4eOHbIX,
MPAaKTUYECKHUX, MPOCKTHBIX M MCCIEIOBATENBCKUX 33/1a4, UHTETPUPYS MHPOPMALIMIO U3 Pa3IMYHBIX
HCTOYHUKOB M KPUTHUYECKH €€ OLIEHUBAS;

— pa3idyaTb M YMETh HCIIOJIb30BAaTh B Y4€OHO-MCCIIEOBATENIbCKON NEATEIbHOCTH METOJIbI
HAy4YHOTO HCCIIeI0BaHUsl (HAOJIOJeHUEe, ONMCAaHUE, W3MEPEHUE, SKCIEPUMEHT, BBIJBI)KEHUE
TUIOTE3bI, MOJIEIMPOBAHUE U T. J.) U (OPMbl HAayyHOro MO3HAHMS ((aKThl, 3aKOHBI, TEOPUH),
JEMOHCTPUPYs Ha IPUMEpax UX poJib U MECTO B HAYYHOM IIO3HAHUY;

— TPOBOAUTH TMpsIMbIE M KOCBEHHblE H3MEpeHHMs (U3NYECKMX BEJIUYMH, BbIOMpas
U3MEpUTENIbHbIE MPUOOPHl C YYETOM HEOOXOAMMOW TOYHOCTH HW3MEpPEHUH, IJIaHUPOBaTh XOJ
U3MEpPEHUH, TIoy4yaTh 3HAYCHUE M3MEPSIEMONW BEIMYMHBI M  OLCHMBATh OTHOCHUTEIBHYIO
MOTPEIIHOCTh U3MEPEHUs N0 (popMynam;

—  BBIOJHATH HCCIEAOBAHUS 3aBUCHUMOCTEH MEXAy (HU3UUYECKUMHU BEJIWYMHAMHU: HPOBOIHUTH
U3MEPEHUs1 U ONpeAesiTh Ha OCHOBE HCCIIE0BaHMs 3HAUYEHUE IapaMeTPOB, XapaKTEpU3YIOIUX
JAHHYIO 3aBUCUMOCTb MEKy BEIMYMHAMH, U JI€JaTh BHIBOJ C YUETOM IIOTPEIIHOCTH U3MEPEHUI;

—  HCIOJB30BaTh Ul ONMCAHUS XapakTepa MPOTEKaHUs (PU3NYECKUX MPOLECCOB (PU3MUECKUE
BEJIMYMHBI U JIEMOHCTPUPOBATH B3aUMOCBSI3b MEX1Y HUMH;

—  HCIOJB30BaTh JUIA ONHMCAHUS XapakTepa MPOTEKaHUs (PU3NYECKUX MPOLECCOB (PU3MUECKUE
3aKOHBI C YU€TOM I'paHMIl UX IPUMEHUMOCTH;

— pewmaTh KayeCTBEHHbIE 3a7aud (B TOM YHCIE U MEXIIPEIMETHOIO XapakTepa), UCIOJIb3Ys
MoJIeNH, (PU3NYECKUe BETMYMHBI U 3aKOHBI; BHICTPAUBATh JIOTHYECKH BEPHYIO LIETIOUKY OOBSICHEHHS
(okaszaTenbCTBa) MPEASIOKEHHOTO B 3a/1a4e mpoliecca (SBICHHUS);



— peliaTh pacyeTHbIe 3aJayd C SBHO 3aJaHHOM (U3MYECKON MOJENbI0: Ha OCHOBE aHAJIN3a
YCIOBHA 3a/1audl BBIJCIATh (PU3MYECKYI0 MOJEb, HAXOAUTh (DU3MUYECKHE BEIMUYMHBI M 3aKOHBI,
HEOOXOAMMBIE U JOCTATOYHbIE JUJIsl €€ pEIICHUs, MPOBOAUTH PAacyeThl M MPOBEPATh MOTYUCHHBIN
pe3yJbTart;

—  YUUTHIBaTh TPAHUIBI MPUMEHEHHS W3YyYCHHBIX (PHU3MUECKUX MOJENed MpHU pEIICHUH
(bU3NYECKUX U MEXITPEIMETHBIX 33/1a4;

—  NPUMEHATH 3HAHUS O MPUHLMIAX PAOOTHl U OCHOBHBIX XapaKTEPUCTUKAX U3YyUEHHBIX MAIlIUH,
npubOpOB M JIPYTUX TEXHUYECKUX YCTPOMCTB [ pELIeHHS MPaKTHYECKUX, Y4eOHO-
HCCIIEIOBATEIIbCKUX U MIPOCKTHBIX 3a/1a4;

—  HCIOJB30BAaTh 3HAHUS O (U3NYECKUX OOBEKTaX W MpOIeccax B MOBCEAHEBHOM KU3HH LIS
obecrieueHHss 0€30MaCHOCTH MPHU OOpalleHUuH ¢ MpuOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMH, IS
COXPAHEHHMs 370POBbS U COOIIOIEHUS] HOPM 3KOJIOIMUYECKOT0 NTOBEIEHHS B OKpYKaroLlel cpene, 1
[IPUHATUS PELICHUHN B IIOBCEIHEBHOM KU3HU.

@uU3HUKA U eCTeCTBEHHOHAYYHBbIH MeTO/1 MO3HAHUS MPHPOIbI

IIpenMeTHBIMHU pe3yIbTaTaAMH OCBOCHHMS TeMbI SIBJISIIOTCH:

— JlaBaTh OMNpEJAENCHUs TNOHATHH: (u3ndecKkas BeIUMYMHA, (U3NYECKUH 3aKOH, Hay4dHas
TUIIOTE3a, MOJIENIb B (PU3UKE, d7I€MEHTapHasl yacTula, pyHJaMeHTalbHOE B3aUMO/ICHCTBHE;

—  TIPUBOAMUTH MPUMEPHI OOBEKTOB N3yUeHUs (PU3UKH;

—  TpuBOAUTH 0a30Bble (HU3MUECKHUE BEIMUMHBI, KPATHbIE U JOJIbHBIC €AUHHIIBI, OCHOBHBIE BHJIbI
(byHIaMEeHTaIbHBIX B3aUMOACHCTBUH, UX XapaKTEPUCTHKH, PAIUYC IEHCTBHS;

—  OIHKCHIBaTh U MPUMEHSTh METO/Ibl HAYYHOT'O UCCIEeI0BAaHUS B (UBHKE;

— JleNaTh BBIBOJABI O TIpaHUIAX MPUMEHUMOCTH (U3UYECKHUX TEOpUH, MX MPEeMCTBEHHOCTH,
CYIIECTBOBAHUU CBSI3€H U 3aBUCUMOCTEH MEXKIy (PU3NYECKUMU BEITMYMHAMU;

— pa3niuyaTh TpSAMbIE U KOCBEHHbIE H3MEpEeHHS (U3NYECKUX BEIMYUH; MOHUMATH CMBICI
a0COJIIOTHOW M OTHOCUTEILHOW MOTPEIIHOCTEN N3MEPEHUS;

—  HHTEepPIpeTUpOBaTh (PU3NYECKYIO0 HH(POPMALIUIO, TOITYUYEHHYIO U3 Pa3HBIX UCTOYHUKOB.

MexaHnka

IIpeaMeTHBIMH pPe3yJIbTATAMHU OCBOCHHUS TEMBbI M03BOJISIIOT !

— J1aBaTh OIPEJCJICHUS IOHATHUNA: MEXAHWYECKOE JBWKEHWE, MaTepuasjbHas TOYKa, TEJO
OTCUeTa, CHUCTEMa OTCYETa, TPACKTOpHs, MOCTYIATEIIbHOE ABUXKCHHUE, BpaIlAaTEIbHOE ABUKCHUE,
PaBHOMEpPHOE MPSMOJIMHEHHOE JBW)KCHHE, PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBHIKEHUE,
cBOOOJHOE MaICHNE, OTHOCUTEIIBHOCTh MEXaHUYECKOTO JIBUKEHUS, MHEPLIMAIbHAs CUCTEMA OTCUETA,
MHEPTHOCTb, LEHTP TSKECTH, HEBECOMOCTb, IIEPErpy3Ka, LEHTP Macc, 3aMKHYyTas CHCTEMa,
pEaKTHBHOE JBIDKCHHE, YCTOMUMBOE, HEYCTOMYMBOE M O€3pa3iuyHOE pPAaBHOBECHS, aOCOIIOTHO
yIpyruil u abCOIOTHO HEYNPYrHil yaapbl, aOCOIIOTHO TBEPJOE TEJIO0, THAPOCTATUYECKOE JIaBJICHHUE,
KosiebaTeIbHOE JIBM)KEHUE, KoyieOaTenbHas CUCTEMa, BBIHY)KICHHbBIE KoJeOaHHs, MeXaHHMUECKUi
PE30HAHC, BOJIHA, BOJIHOBAsI IOBEPXHOCTB, JIy4, MY3bIKaJIbHBIN TOH;

— WCIONB30BaTh TAOMWYHBIA, TpapUUecKud W  aHATUTHYECKUH  CIIOCOOBI  ONHCAHUS
MEXaHUYECKOIO JBUKEHUS,

—  aHaJIM3MPOBATh TPapUKU PAaBHOMEPHOTO U PABHOYCKOPEHHOI'O MPSMOJIMHEHHOTO JBUKEHUM,
YCIIOBHS BO3HHMKHOBEHHSI CBOOOJHBIX KoOJIeOaHM B KoleOaTeNbHBIX CHCTEMaX, 3aBHCUMOCTH
IPOEKIUI CKOPOCTH M YCKOPEHHUs] TapMOHUYECKH KOJIEOIIOIIEeicsl TOUKM OT BPEMEHH, IPOLECCH
NpeBpallleHUs] HPHEPIHMHM TPH TaPMOHUYECKHUX KOJICOAHMAX, TOTEpU DOHEPrUM B PEATbHBIX
Kosie0aTeIbHbIX CHCTEMaX, OCOOCHHOCTH PACIpOCTPAaHEHMs IONEPEYHBIX M IMPOJOJBHBIX BOJIH B
cpenax, 3ByKOBBIX BOJIH, OCHOBHBIEC XapaKTEPUCTUKH 3BYKA;

— TPHUBOAMTH OMNpeneieHUs (U3NYECKHX BEIUYMH: MEepeMelICHHe, CKOPOCTb, MPOWICHHBIH
IIyTh, CPEIHSS CKOPOCTb, MTHOBEHHAsI CKOPOCTb, CPEIHAA IIyTeBas CKOPOCTb, CPEIHEE YCKOPEHHE,
MT'HOBEHHOE YCKOpPEHHE, YCKOPEHHE CBOOOIHOTO MaJeHHs, NEPUO] M YacToTa OOpaleHUs, YIioBas
CKOPOCTb, LIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, Macca, CWJIa, CHJa TSKECTH, IepBasi KOCMHYECKas
CKOpOCTb, CUJIa YIPYIOCTH, BEC Teja, CHUJa TPEHHs IIOKOs, CHWIA TPEHUS CKOJIBKEHHUs, UMITYJIbC
MaTepuallbHOW TOuKH, pabora cuibl, MomHocTh, KIIJ[ MexaHu3ma, MexaHWdecKas >SHeprus,
KMHETUYECKasl SJHEPrus, IOTEHIHAIIbHAS SHEPTUsl, MOMEHT CHUJIbL, IUIEUO CHJIBbI, CHJIA JABJICHUS, CUJIA



Apxumena, nepuoji, yactota u (asa konebGaHMi, JUIMHA BOJHBI U CKOPOCTb €€ PacIpOCTPaHEHHUS;
3aMMChIBAaTh €IMHUIIBI U3MepeHus (pu3zndyeckux enuuud B CU;

—  (opMynupoBaTh: 3aKOH CI0KEHUSI CKOPOCTEH, MPUHLIUT (3aKOH) MHEPIMH, 3aKOHbI HbI0TOHA,
IIPUHLAII CYNEPHO3ULMKM CWJI, IPHUHLOUII OTHOCUTENbHOCTH ['amwies, 3akoHel Kemiepa, 3akoH
COXPAaHEHHs HUMIIYJIbCAa, 3aKOH BCEMHUPHOIO TATOTEHMsI, 3aKOH ['yka, TeopeMy O KHHETHYECKOU
SHEPTUH, 3aKOH COXPAHEHHS MEXaHHMYECKON HHEpruH, IMepBO€ M BTOPOE YCIOBUS PaBHOBECHS
TBEPAOIO TeJa, MPUHIMII MUHUMYyMa MOTEHUUAIBbHON 3Hepruu, 3akoH Ilackans, 3akoH Apxumena,
YCIJIOBUE TUIABAHHUSA TEI,

—  BBUICTSATH OCHOBHBIE NPHU3HAKH (U3NYECKHX MOJEJNeH, HCHOJIb3yeMBbIX B MEXaHHKE:
MaTepualibHas TOYKa, MHEpIHajbHas CHUCTeMa OTCYeTa, CBOOOAHOE TeNO, 3aMKHYTas CHUCTEMa,
abCOJIIOTHO TBEPAOE TEIO0, UJlealbHasl )KUIKOCTh, FAPMOHUYECKHE KOJIeOaHUs, TPYKUHHBINA MasTHUK,
MaTEMaTUYECKUA MasTHUK;

— ONKCHIBaTh JKCIEPUMEHTHI: IO M3MEpeHHI0 KOd3()(UIMEeHTa TpPEeHUs CKOJIBXKEHHs, I10
M3YYEHHIO OCHOBHBIX TIOJIOKEHUH CTATUKM M THAPOCTATUKM, MO HAOJIOACHUI0 M M3YYEHUIO
0COOEHHOCTEM KOJe0aTeNpHOIO M BOJIHOBOTO JBMKEHHH; (pyHIaMeHTalbHbIE OMNBITHI [anunes,
Kasenauma u ap.;

—  ompeAenATbh INOJOXKEHHE Tejla Ha IUIOCKOCTH B JII000M MOMEHT BpEMEHM, paccMaTpUBaTh
CBOOOJIHOE TajieHne Ten 0e3 HadaJdbHOW CKOpPOCTH, mpeobpazoBaHus [amwies, IBHKEHUE Teia IO
OKPY>KHOCTH C TIOCTOSIHHOW 1O MOMYNIO CKOPOCTBbIO, OCHOBHYIO (IIPSAMYIO) W OOpaTHYIO 3aJadu
MEXaHUKHU, JBWKEHHE HCKYCCTBEHHBIX CIIYTHUKOB 3€MJIM, OCHOBHBIE CBOWMCTBA pPAa0OOTHI CHIIBI,
KMHETUYECKOM YHEPrUH, OTINYMS IIOTCHIIMAIBHON YHEPTUUA OT KUHETUYECKOU YHEPIUH;

— TOJy4yaTb YPAaBHEHMs [BWKEHHUS TIpy3a Ha MPYXKMHE M [JBIKCHHMS MAaTEMaTH4ECKOIrO
MasITHUKA;

— 3aluChiBaThb  KUHEMATUYECKHE  YPaBHEHUS  PaBHOMEPHOTO U pPaBHOYCKOPEHHOT'O
IPSIMOJUHEMHOIO  JIBW)KEHHUS, PABHOMEPHOIO  JIBJKEHUS IO  OKPYKHOCTH, YPaBHECHHE
rapMOHUYECKHUX KOJIeOaHWH, ypaBHEHHE JIBWKCHHUS JUUISl BBIHY)KICHHBIX KOJeOaHWH, (OpMyIbl IJis
pacueTa nepuo1oB KosjaeOaHU MPYy>KUHHOI'O ¥ MaTEMaTUYECKOr0 MassTHUKOB,

—  pa3iuyaTh FeOLEHTPUYECKYIO U TeJIMOLEHTPUUYECKYIO0 CUCTEMbI OTCUETA;

— TPHUBOAWTH 3HAYCHHSA: YCKOPEHHMS CBOOOJHOTO TMajeHUs BOJM3M IOBEPXHOCTH 3EeMJIH,
I'PaBUTALlMOHHOM MOCTOSIHHOM, IIEPBOM M BTOPOM KOCMUUYECKHUX CKOPOCTEH JUIsl 3€MIIN;

—  TPUMEHATH NOJyYEHHbIEC 3HAHUA MTPU ONMUCAHUK YCTPOMCTBA U MPUHIIMIIA JEHCTBUS MPUOOPOB
(Hampumep, AMHAMOMETpA), INpPU OOBACHEHUM SIBICHUH, HAOIIOAAEMBIX B NPUPOJE U OBITY
(HarmpuMep, poJib CUJI TPEHUs B IBM)KEHUU Tel), IPU PEILICHUH 3a]1ay.

Mousexyasipaasi GU3MKa ¥ TEPMOJANHAMUKA

IIpeaMeTHBIMM pPe3yJIbTATAMHU OCBOCHUS TeMbI MO3BOJISIIOT:

— JlaBaTh onpeneneHus MOHSATUI: TepMOJAMHAMUYECKas cucTema, TEIJIOBOE
(TepMoaMHAMUYECKOE)  paBHOBECHE,  aOCOJIOTHBIA  HYJAb  TEMIIEpaTyphbl,  HM30MpOILECe,
M30TEPMUYECKUN, W300apHBIA, HW30XOpPHBIH W  aguabaTUYecKuil  MPOIECChl, TETI00OMEH,
TETUION30IMPOBAaHHAS CHCTEMa, TEIIOBOM JIBHTaTEelh, 3aMKHYTHIM IUKI, HEOOPATUMBIA MpPOIECC,
HACBIIICHHBIN Nap;

— TMPUBOIUTH OMNpeAeNieHUs] (PU3NYECKUX BEJIMYMH: OTHOCUTEIbHAS MOJEKYIsIpHas (Uiu
aTOMHasl) Macca, KOJMYECTBO BEIIECTBA, MOJISIpHAs Macca, TeMIepaTrypa, BHYTPEHHSS JHEPIus
WJEaJbHOTO Ta3a, CPEIHEKBaJIpaTHYHAs CKOPOCTh, Hamboyiee BEpPOSITHAS CKOPOCTh, KOJIMYECTBO
TEIJIOTHI, yJelbHAasl TEIUIOEMKOCTh BEIIECTBA, TEIIOEMKOCTh Tela, MOJSpHas TEIIOEMKOCTb
BemectBa, KIIJ[ TemmoBoro pgBuratens, yaeiabHas TeIUIOTa TApoOOpa3oBaHUS IKUIKOCTH,
abCoIOTHAasl U OTHOCUTENbHAsI BIAKHOCTH BO3AYyXa, TOYKAa POCHI, yAeNTbHAas TEIUIOTa IJIaBJICHHUS,
3aMUCHIBaTh €AMHUIIBI U3MEpEeHUs Gu3nuecknx BenuyuH B CU;

— (GopMynUpOBaTh U OOBICHATH OCHOBHBIE TOJOKEHUS MOJICKYISIPHO-KUHETHUYECKOH TEOpUHr
CTPOCHHUSI BEIIECTBA;

— HabmomaTh U OOBSACHATH SIBIEHUS: OpOYHOBCKOE MBIKeHHE, Auddy3us, HCHapeHue,
KOHJIEHCAIIHsI, CyOIMMaIusi, KUTIeHNe, TUTaBJICHUE, KPUCTAILTU3AIIS, aHU30TPOIHS MOHOKPHUCTAILIOB;

— KIacCU(UIUPOBATh arperaTHbIE COCTOSHUS BEIIECTBA, XapaKTEpHU30BaTh H3MEHEHUS
CTPYKTYPBI arperaTHBIX COCTOSTHUI BeIecTBa MpH (a30BhIX MEPEexoaax;



— (QopMynupoBaTh: HYJIEBOW 3aKOH TEPMOJMHAMHUKH, 3aKoH boiinms—Mapuorra, 3akon ['eii-
Jroccaka, 3akon Ilapns, oObeaWHEHHBIM Ta30BbIM 3aKOH, 3aKOH JlanbTOHA, 3aKOH COXpaHEHUS
SHEPTHH, NIEPBBII U BTOPOI 3aKOHBI TEPMOINHAMHUKY;

— TIIOHMMaThb CMbICH: ypaBHeHMs KiamelipoHa, ypaBHEHHUS COCTOSHUSI HJEAJIbHOTO Tasa
(ypaBuenus MenneneeBa—Kaneiipona), ocHoBHoro ypaBHeHus MKT, ypaBHEHHS TEIIOBOIO
OajaHca;

— BBIIENATh OCHOBHBIE MpPHU3HAKU (U3UYECKUX MOJENeH, HCIONb3yeMbIX B MOJIEKYISPHOM
¢du3uKe: TepMOIUHAMHYECKAs] CUCTEMa, pAaBHOBECHOE COCTOSHHE CHCTEMBI, PABHOBECHBIN IMPOILIECC,
TEIJIOM30JIMPOBAaHHAs CUCTEMa, HJI€aJIbHBIN a3, UIealbHbII TEIIOBOM ABUTaTelNb, LUK KapHO;

— UCHOJIB30BaTh CTATUCTUYECKUI MOJXOJ JJIsl ONMCAHUS MOBEACHUSI COBOKYITHOCTH OOJIBLIOTO
YHUCJIa YaCTHIL], BKJIOYAIOMIMI BBEICHUE MHKPOCKONMMYECKUX U MAKPOCKONMHMYECKHX IapaMeTpOB;
TEPMOJAMHAMHYECKUNA METOJ] TPH PACCMOTPEHHHM CBOMCTB MAaKpPOCKONHMYECKMX Tel 0e3
MpeJICTaBICHUI 00 UX BHYTPEHHEM CTPOCHHUH; YPaBHEHHE TEIUIOBOTO OalaHca NP pelIeHUH 3a/1ay;

— OMNMCHIBaTh SKCIIEPUMEHTHI: MO0 HAOJIIOJEHUI0 U M3YYEHHUIO MU30IPOLIECCOB, MO M3MEPEHUIO
YAEJIBbHOW TEIJIOEMKOCTH BEILIECTBA; OIbIThI, WUIFOCTPUPYIOLIME M3MEHEHUE BHYTPEHHEH SHEPruu
TeJa IpY COBEpIIeHUH padoThl; pyHIamMeHTanbHble onbITH LlTepna, Jxoyis u np.;

— OOBSACHATH Ta30Bble€ 3aKOHBI HAa OCHOBE MOJEKYISPHO-KMHETUYECKOM TEOpHUH CTPOSHUs
BELIECTBA, 3aBUCHUMOCTb JABJICHUS Ta3a OT KOHIEHTPALUMH €ro MOJIEKYJI U TeMIlepaTypbl, CBS3b
TEMIIEpPATypbl U CPEAHEN KMHETUYECKOM SHEPIrUU XaOTHYECKOI'O ABM)KEHHS MOJIEKYJ, CTPOEHUE U
CBOMCTBAa TBEpPABIX U aMOpP(hHBIX Tel, rpaduyecKuil cMbICT pabOThl, HEBO3MOXKHOCTb CO3/IaHUs
BEYHOTO JIBUTaTellsl, HEOOpPaTUMOCTh TEIUIOBBIX sIBIEHUM, UK KapHo, mpoueccsl, pOUCXoIsII1eE B
uAeaJIbHON XOJOAWIbHOM MalivHe, paloTaromei no nukiay KapHo, 3aBUCHMOCTH TeMIepaTyphl
KMIIEHHUS KHUIKOCTU OT BHEUIHETO J1aBIICHUS;

— NIPUMEHATbH NEPBBIN 3aKOH TEPMOJAMHAMUKH K U30TIPOLIECCAM;

— o0cyXJaTb NpPUMEHEHUE aauadaTUYeCKUX IPOLECCOB B TEXHUKE (MPUHLUN JAEHCTBUS
NU3eJIbHOrO JIBUTaTels), HKOJIOrHYecKrue MpoOsieMbl UCHOIB30BAaHUS TEIUIOBBIX MAlllMH, 3HaYeHHUE
BJIQ)KHOCTH BO3/1yXa B )KM3HU YEJIOBEKA;

— TPUBOIUTH 3HAYEHUS: IOCTOSHHOM ABOrajapo, YHHUBEPCAJIBHOM Ta30BOM IOCTOSHHOM,
IMOCTOSSHHOM bonbliMaHa;

— TPUMEHSTH MOJIyYE€HHbIE 3HAHUS PU ONKMCAHUU YCTPONCTBA U MPUHIIUIA JEeHCTBUS IPUOOPOB
(Hampumep, TepMOMeETpa, KaJOpPUMETPa, KOHAECHCALIMOHHOTO TMIPOMETPA, BOJIOCHOIO TMI'POMETPA,
MICUXPOMETpA), TEIUIOBBIX MAIIWH, IPU OOBSICHEHUU SIBJICHHM, HAOJIOJAaEeMBIX B MPUPOJE U OBITY,
IIPY PELIECHUN 3a/a4.

DJIEKTPOAMHAMMKA

IIpeaMeTHBIMU pe3yabTATAMH OCBOEHHS TeMbI MO3BOJISIOT !

— JaBaTb ONPCACJICHUA TTOHSTHIA: QJICKTpHU3anus TCJI, SJICKTPUUCCKH H3O0JIUPOBAHHAA CHUCTECMaA
TEJN, DJIEKTPUUECKOE II0JIe, JMHUM HANPSHKEHHOCTH JJIEKTPOCTATHYECKOTO TIIOJS, OIHOPOJHOE
QJICKTPHUYCCKOC TII0JIC, JOKBHUIIOTCHLMUAJIbHAA IIOBCPXHOCTD, CBO6OI[HI>I€ U CBsA3aHHBIC 3apsibl,
KOHJICHCATOP, MOJSIPU3AIMs JUAJICKTPHUKA, AIICKTPOCTATUYECKAs] WHIYKIUS, SJICKTPHYECKHH TOK,
CTOPOHHHEC CHIIBI, SJICKTPOJIUTHUYICCKAA AUCCOLIMAlIUA, NOHU3allud ra3a, MarHuTHOC B3aHMOﬂ€ﬁCTBHe,
JMHUM MAarHUTHOM WHIYKIMHM, OJHOPOJHOE MArHUTHOE II0Jie, 3JIEKTPOMAarHWTHAs WHIYKIUS,
I/IHI[yKLII/IOHHBIf/i TOK, CaMOUHIYKIUA, KoJIe0aTeNbHbIH KOHTYP, BBIHYXXJICHHBIC 3JICKTPOMAIrHUTHBIC
Kosie0aHMs, MEPEMEHHbIH TOK, 3JEKTPOMAarHUTHOE I0JIe, 3JEKTPOMArHUTHAS BOJIHA, MOIYJALUA,
JINMH3a4, TJIaBHBIN q)OKYC JIMH3HI, ONITHYECKUI LOCHTP JIMH3HKI, @OK&HBH&SI IINIIOCKOCTh JIMH3BI,
aKKOMOJalMs, TUCIepcusi, UHTep(EepeHIHsl, KOTe€peHTHbIE HCTOUHUKHU CBETa, TU(PAKLINS;

— I[PUBOAUTL OIPCACICHUA @Hanecxnx BCJINYHH: BJIGKTpI/I‘-IeCKI/Iﬁ 3apsna, SHCMCHTapHLIﬁ
JIEKTPUUYECKUI  3apsil,  HANpPsDKEHHOCTb  DJIEKTPOCTATUYECKOrO  MOJISL,  JMAJIEKTPHUYECcKas
INPOHUIIAEMOCTh  CPEAbl, TOTEHIMAT JJIEKTPOCTATUYECKOTO TIIOJI, pPAa3HOCTh IOTCHINAJIOB,
AJIEKTPOEMKOCTh ~ YEeJMHEHHOTO IPOBOJHHUKA, DJJEKTPOEMKOCTh KOHJEHCaTopa, Cujla TOKa,
COIIPOTUBJICHUEC TIIPOBOAHHKA, YACJIBHOC COIPOTUBICHHUE IIPOBOAHHKA, pa60Ta U MOIIHOCTH
anekTpuyeckoro Toka, J/IC ucrouyHnka Toka, MOIyJb MAarHUTHOW MHAYKLUH, CHJIa AMmIepa, Cuia
HopeHua, MarouTHasd IIPOHUIACMOCTE CPEABI, MarHATHBIN IMIOTOK, HWHAYKTHBHOCTbL KOHTYpa,
JeMCTBYIONME 3HAYEHMs CHJIBI TOKAa M HampspKeHUs, Kod(QQUIMEHT TpaHchopMaluu, UIMHA U
CKOpPOCTbh PacIpOCTPaHEHHUSI AJIEKTPOMATHUTHON BOJHBI, HHTEHCUBHOCTb 3JICKTPOMAarHUTHOW BOJIHBI,



aOCOIOTHBIA M OTHOCUTENBbHBIN IOKa3aTeNnH MpeIoMiIeHHs, (OKYCHOE pacCTOsSHHWE W ONTHYEeCKas
cuJjia JIMH3bI, JUHEHHOE YBEJIMUYEHUE TOHKOM JIMH3bI, YTOJI 3pEHHS; 3aMMUChIBATh €IMHULIBI U3MEPEHUS
¢dbuznveckux BeauunH B CU;

— 3amuchiBaTh (OPMYJBI OMPEICIICHUS SHEPTUU 3apsDKEHHOTO KOHJGHCATOpa M 0OBEMHOM
IUIOTHOCTU 3JIEKTPUYECKOTO TMOJIA, SHEPrUM MAarHUTHOTO TMOJsl TOKa; Moiy4aTh (OpMyIy JUis
pacdera: paboThI CHII OJJHOPOJTHOTO JIEKTPOCTATUIECCKOTO TOJIS;

— paccMaTpuBaTh  OCHOBHBIE  CBOWCTBA  JJEKTPUYECKHX  3apsAJIOB, CMBICI  TEOpUH
ONMU3KOACUCTBHUSL M JAbHOJACHCTBHSA, OCHOBHBIC CBOMCTBA 3JIEKTPUYECKOTO IOJS, CBSA3b MEXIY
paboToi CHUJT OJHOPOJHOTO 3JIEKTPOCTATHYECKOrO MOJIA U TMOTEHIMATbHOW JHEPruedl TOYEHUHOTO
3apsizia, , CBA3b MEXIY HAIPSIKEHHOCTBHIO JJIEKTPUYECKOTO TMOJS M Pa3HOCTHIO MOTEHIMAJNIOB, ,
CBOMCTBa MPOBOJHUKOB U JUAJIEKTPUKOB B 3JIEKTPOCTATUYECKOM IIOJIE, , ACUCTBUS AJIEKTPUUECKOTO
TOKa, TOCJIEIOBATENIbHOE, MapajyIeIbHOE W CMEIIAaHHOE COEIWHEHUsSI MPOBOJAHUKOB, MAarHUTHBIC
CBOMCTBAa  BELIECTBA, OCHOBHBIE CBOWCTBA BHUXPEBOI'O  JJIEKTPUYECKOTO  IOJIS, CHEKTP
3JIEKTPOMATrHUTHBIX BOJIH, MPUHIUIIBI PAUOCBS3U U TEICBUICHUS, 3aKOH HE3aBUCUMOCTH CBETOBBIX
IIy4KOB, XOJI CBETOBOI'0 JIyya Yepe3 IUIOCKONapalIeNbHYIO IIACTUHKY M TPEYrOJIbHYIO0 IPU3MY, IJ1a3
KaK ONTHYECKYI0 CUCTEMY, METOJIbI U3MEPEHUSI CKOPOCTH CBETA,

— OOBACHATH: 3aBUCUMOCTH JIEKTPOEMKOCTH TJIOCKOTO KOHJIEHCATOpa OT IUIOUIAIU TUIACTUH U
pacCTOSIHUA MEXIy HUMH, BO3HHUKHOBEHHE OJHEPTrUU DJEKTPUUYECKOTO TOJS  3apsHKEHHOTO
KOHJIEHCATOpa, YCJIOBHUS BO3HUKHOBEHMSI M CYIIECTBOBAHHUS 3JIEKTPUUYECKOTO TOKA, 3aBUCUMOCTH
COTIPOTUBJICHUSI TPOBOJHHUKA OT TEMIIEPATyphbl, SJIEKTPOHHYIO TMPOBOJUMOCTH METAJIOB,
3JEKTPONPOBOAHOCTD 3JIEKTPOIUTOB, JIEKTPOIU3, SJIEKTPUUECKHUM pa3ps] B ra3ax, BO3HUKHOBEHUE
CaMOCTOSITEIBHOTO ¥ HECAMOCTOATEIBHOTO  Pa3psiioB, HOHHU3AIMIO dJEKTPOHHBIM  yJIapoM,
ANEKTPUYECKUH TOK B BaKyymMe, BO3HHKHOBEHHE COOCTBEHHOW U MPHUMECHONH MPOBOJAMMOCTH
MOJTYITPOBOTHUKOB, PauallMOHHBIC TMOsica 3eMJIM, BOSHUKHOBEHHUE YHEPTHH MAarHUTHOTO TOJISI TOKA,
CBOOOIHBIX JIEKTPOMArHUTHBIX KOJIeOaHH, CBA3b (GU3NYECKUX BEIMYHH B (hopmyIie

— Tomcona, mporeccsl TNMpU TaPMOHHYECKHUX KOJIEOAHUSIX B KoJieOaTEeIbHOM KOHTYpE,
MpPEeBpaIIeHUs] SHEPTUU B KOJIEOATEIIbHOM KOHTYpE, BO3HHKHOBEHHUE JJIEKTPOMArHUTHOW BOJIHBI,
CBA3b (PU3MUECKUX BEIMYMH B (OpMYyJe TOHKOW JIMH3BI, MPABWIO 3HAKOB TPHU HCIOJIb30BAaHUHU
(dbopMyIbl TOHKOHM JUH3BI, Ne(EKThl 3peHUS U UX KOPPEKIHio, 00pa3oBaHue WHTEP(HEPEHIIMOHHOM
KapTUHBI B TOHKHX IUJIEHKaX, AUQPPAKIHAIO CBETa HA JJIMHHOW Y3KOW IIeNH, 0O0pa3oBaHUE IISITHA
Ilyaccona;

— W3y4yaTh JEHCTBHE MAarHUTHOTO MOJISl HAa MPOBOJHHK C TOKOM, PAMKY C TOKOM M JBHKYIIYIOCS
3apsKEHHYIO YaCTHUIy, MATHUTHOE B3aMMOJIEMCTBUE MTPOBOJIHUKOB C TOKAMM;

— (dopMynupoBaTh: 3aKOH COXpaHEHHs AJIEKTPUYECKOro 3apsna, 3akoH KysoHa, npuHIMN
CYINEPHO3UINU SJIEKTPUUECKUX ToJeH, mepBoe mpasmio Kupxroda, 3akon Oma A ydacTka Iernu,
3akoH J[xxoyns—JIenia, 3akon Oma Jy1sl MOJHOM 1enH, 3aKkoH Oma JiJ1sl yJacTKa L€, COAepkKaIIero
O/1C, npuHIHUIT CYNIePIO3UIIMA MAaTHUTHBIX TIOJICH, MpaBUiIO OypaBUMKa, MPABUIIO JICBOU PYKH, 3aKOH
Awmriepa, 3akoH Dapajes (3JIeKTpOMarHUTHOW WHIYKITMH), TpaBuiio JIeHna, 3akoH MpsSMOJIMHEHHOTO
pacrpoCcTpaHEeHHs CBETa, 3aKOH OTPAXKEHUsSI CBETA, 3aKOH MPETOMIICHHsI CBETa, MpuHIUN [1olirexca,
yclIOBUSL MHTEP(GEPEHIIMOHHBIX MaKCUMYMOB M MHMHHUMYMOB, mpuHIMI [roifrenca—®penens,
ycioBue TU(PPaKIMOHHBIX MUHIMYMOB;

— TPOBOJMTH U3MEPEHUS CUJIbI TOKA, HAIIPSHKEHUS U COMPOTUBJIEHUS B AJIEKTPUUECKOH 1IETH;

— OIKCBHIBATh DJKCIEPUMEHTHI: MO DJJCKTPU3AIUMU TeJl U OOBICHATH HMX PE3yJAbTaThl; IO
HAOJIIOJICHUIO  CHUJIOBBIX JIMHUM  DIIEKTPUYECKOTO TIOJNIA, MO0 H3MEPEHHUI0 AJIEKTPOEMKOCTH
KOHJIEHCATOpa; IO HAOJIOJCHHUIO TETUIOBOTO JACHCTBUS AJICKTPUUYECKOTO TOKA; MO HAOJIOJACHHUIO
KapTUH MarHUTHOTO TOJIS; MO HAOJIONEHUIO SJEKTPOMArHUTHBIX KONeOaHMil; Mo HaOMIOACHUIO U
HCCIIEIOBAHUIO TPSIMOJIMHEWHOTO PAaCIPOCTPAHECHUSI, OTPAKEHUSI M TIPEIOMIICHHUSI CBETA, BOJTHOBBIX
CBOMCTB cBeTa; ¢yHAamMeHTanbHbIe OmbIThl KynoHa, Opcrtena, Ammepa, ®Dapanes, ['epua, FOnra,
O®penens, HeroToHa u 1p.;

— ToNy4YaTh W ONHMCHIBATH M300paKEHHUsS TMPEAMETa, IMOJIYYaeMOro C TOMOIIBI0 TUIOCKOTO
3epKaja, COOMPAIINX U PACCEUBAIOIINX JIMH3;

— BBIIETSATh OCHOBHBIE MPU3HAKU (PU3UYECKUX MOJENCH, UCIIONIb3YEMBIX B JIEKTPOIMHAMUKE U
ONTHKE: TOYCYHBIN 3apsij, MPOOHBIA 3apsiji, JUHUU HANPSHKEHHOCTH SJEKTPOCTATHUYECKOTO TOJIs,
OJIHOPOJIHOE 3JIEKTPOCTATHYECKOE II0JIe, SKBUIOTCHIIMAIbHBIE MOBEPXHOCTH, JJIEKTPOHHBIM Ta3,
OJTHOPOJIHOE€ MAaTrHWTHOE TOJie, JTUHUW WHAYKIIMM MAarHUTHOTO TIOJISA, WACAIBHBIA KOJIeOaTeIbHbII



KOHTYpP, TapMOHHMYECKas 3JEKTPOMAarHUTHAs BOJHA, TOYEYHBIH HCTOYHUK CBETa, CBETOBOHM JIyd,
OJTHOPOJIHAsI U M30TPOIHAS CPea, IUIOCKasi CBETOBAs BOJIHA, TOHKAs JIMH3A;

— TPUBOJUTH 3HAYCHHMS: CKOPOCTHU CBETA B BAKYyME;

— ONHUCHIBATh TAPMOHUYECKHE JIEKTPOMArHUTHBIE KOJIEOaH!s B LIEMAX, COACPIKALINX PE3UCTOD;

— paccMmaTpuBaTh YCTPOWCTBO, MIPHHIUII ICHCTBUS ¥ IPUMEPHI UCTIOIB30BAHUS: JIEKTPOCKOIIA,
JNIEKTPOMETpPa,  KOHJEHCATOPOB, TallbBAHWYECKOTO  JJIEMEHTa, AaKKyMyJsTOpa, peocTara,
MOTEHIMOMETPA, BAKyyMHOTO JIHO/1a, SIEKTPOHHO-ITY4eBON TPYOKH, JIEKTPOIBUTATENsI TOCTOSHHOTO
TOKa, TpaHC(HOPMATOpPa,; IPUHIIUI ASHCTBUS TeHepaTopa NePEMEHHOr0 TOKa, MJIOCKOT0 3epKaa,

— TPUMEHATH NOJYYCHHbIC 3HAHUS NPH OOBSICHEHWHU SIBICHUH, HAONIOJaeMBIX B MPUPOIE U
OBITY, IPH PELICHUH 3a7a4.

OcHoBBI cnienuaJbLHOI Teopun oTHOcuTeaAbHOCTH (CTO)

IIpeaMeTHBIMH pe3yJIbTATAMH OCBOCHHS TEMBbI I103BOJISIIOT !

— JaBaTh ONpPEJEICHUS IOHATHI: COObITHE, COOCTBEHHOE BpeMsi, COOCTBEHHAs JJINHA;

— 00CyXJaTh TPYIHOCTH, BO3HUKAIOIIME MPU PACIpPOCTPAHEHUHM HMPUHIMIIA OTHOCUTEIHHOCTH
Ha 3JIEKTPOMArHUTHBIE SIBJICHUS; CBSI3b MEX 1y sHeprueit u maccoii B CTO;

— OIMCHIBaTh IPUHUUIMAIBHYIO CXeMY olbiTa Malikenscona—Mopuiy;

— ¢opmynuposats noctynarsl CTO;

— paccMmarpuBaTh OTHOCHTEIBHOCTH: OJHOBPEMEHHOCTU COOBITUH, MPOMEXYTKOB BPEMEHH M
PacCTOSTHUM;

— 3anuchiBaTh (HOpPMyIBl ONpeAeNeHUs] PEeNATUBUCTCKOIO HMIY/bCa, IOJIHOH JHEPTUU U
sHepruu nokosi B CTO; ocHoBHOM 3akoH quHamMuKu B CTO; pelasiTUBUCTCKOE COOTHOILLIEHUE MEXKITY
JHEPruei U UMITYJIbCOM.

KBanTOBbIC AABICHUSA

IIpenmMeTHBIMHU pe3yJIbTATAMH OCBOCHHS TeMbI M03BOJISIIOT !

— JlaBaTh OIpeJeJCHUs] TMOHATUH: TemIoBoe u3IydeHue, (oTtodpdPeKT, KOpImyCKyIsSIpHO-
BOJIHOBOM Jlyalli3M, M30TOIBI, SAE€pHAs peakuus, 1eeKT MacChl, SJHEPreTUYECKUI BBIXOJ SAEPHBIX
peakuui, nenHas siaepHas peaklus, KpuTHUECKas Macca, HOHU3UPYIOIIEee U3IyYeHHE, dJIEMEHTapHas
YacTHIIa, aHHUT WIS US;

— ONUCHIBATh KBAHTOBBIC SIBIICHUS, HCIOJB3YS (PM3NYECKHE BETUYMHBI U KOHCTAHTBI: SHEPTHS
KBaHTa, noctosiHHas Ilmanka, paboTa BBIXOJA 3JIEKTPOHOB, HEPIHsl U UMITYJIbC (HOTOHA, SHEPrus
MOHM3ALMKM aToMa, IEPUOA MOIypacnaja, 3aps10BOe U MacCOBOE YMCIIa, aTOMHAs €QMHMIIA MACChI,
SHEpPrusi CBSI3U AaTOMHOrO SApa, YyAeNbHAs DSHEPrus CBA3M AaTOMHOTO s1pa, KO3(PPHUIMEHT
pa3MHOXXEHHS HEWTPOHOB, IIOIJIOLIEHHAs J03a M3IY4YEHMs, MOILIHOCTb IOTJIOIIEHHOM /03I,
SKBHMBAJICHTHAs [103a; MPHU OMHCAHUU NPABUIBHO TPAKTOBATh (U3UYECKUN CMBICI HCHOIb3YEMbIX
BEJIMYMH, WX O0O3HaueHHs W enuHuIbl u3Mepenuss B CU, HaxoauTb (opMyIibl, CBS3BIBAIOIIHNE
JaHHYIO (PM3UYECKYIO BEJIMUUHY C APYTUMH BETUYUHAMU;

— OOBACHATH KOPIYCKYJISIPHO-BOJIHOBOM JIyajii3M CBETa, SIBJICHUE AaBJICHHUS CBETA, TUIIOTE3Y /e
Bpoiins, Bo3HukHOBeHME cepun banbmepa;

— TIOHMMATh CMBICII KBAaHTOBOM runore3bl [1nanka, mocrosHHoM [Tnanka; Gpu3ndecknx 3aK0OHOB:
BHelIHero Goro3ddexra, paIroaKTUBHOTO pacmaia, COXpaHEHUS SHEPTUHU, dJIEKTPUUECKOTO 3apaa,
MaccoBOTO M 3apsiIOBOTO 4YMCEN; pPAaJUOAKTHBHOIO paclajaa; YypaBHEHHs OMNHINTENHHA Ui
¢doroaddexra; mocrynaroB bopa; mpaBui KBaHTOBaHHMsS, CMEUIEHMs A aiubga-pacmana u Oera-
pacnaza; OTJIM4aTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA OT €r0 MaTeMaTU4YECKOW 3alUCH; OOBICHSITh
UX CoJiep’KaHHe Ha YPOBHE B3aUMOCBSI3U (PU3MUECKUX BEIUYMH;

— U3ydaTh OHKCIEPUMEHTAJbHO BO3HMKHOBEHHME HEINPEPHIBHOTO M JIMHEHYATOro CIEKTPOB,
ABJICHHE BHEIIHEro (oTor(dexTa, MPOBOAUTH M3MEPEHHUs] €CTECTBEHHOI'O PaJMallMOHHOIO (oOHa,
HCCIIEIOBAHUS TPEKOB 3apsKEHHBIX YacTHIl IO poTorpadusiM u ap.;

— onuchBaTh hyHIaMeHTaIbHbIe onbITH CToJeToBa, Jlebenera, Pesepdopmaa, bekkepens u np.;

— BBIIEJSATh OCHOBHBIE MPU3HAKU (PU3NYECKUX MOJIEeH, HCIIOIb3YEMbIX B KBAHTOBOM (PU3UKE:
abCOJIFOTHO 4YepHOE Teno, MOJedb aromMa TOMCOHa, IJIaHeTapHas MOJEIb aToMa, MPOTOHHO-
HEWTPOHHAS! MOJIENIb AaTOMHOTO SIAPA;

— 00cyXIaTh NPUUUHBI «yJIbTPapUOIETOBOW» KaTacTpo(bl, KpacHyIo rpaHully ¢otosddexra,
MOJIeNIb aToMa BoJopona mo bopy, cocTaB panvOaKkTUBHOTO H3IY4EeHUS, (PU3UUECKYIO MPUPOIY



anb(a-, 6eTa- U raMMa-Jiydeil, CBOMCTBa SAEPHBIX CHJI, SKOJOTHYECKUE MPOOIEMbI, BOSHUKAIOLIUE
IIPU UCTIOJIB30BAHUU aTOMHBIX 3JeKTpocTaHuil (ADC), nyTH perieHus 3Tux npo0sem, NepCrueKTUBBI
UCIOJNb30BaHUSI aTOMHOM, Mephbl 3allUThl OT PAAUOAKTUBHBIX M3JIy4EHHH, MpPUMEHEHHE
pPalIMOAKTUBHBIX  HM30TOMOB, KJIACCU(HUKAIMIO  AJIEMEHTApHBIX  YacTul, (pyHIaMEHTaJIbHbIC
B3aUMOJICHCTBHS;

— PpaccMmarpuBaThb ~ YCTPONCTBO, INPUHLUMN  JEWCTBUS U IPUMEPHl  MCIIOJIB30BAHUSA:
rasopaspsagHoro cuetumka ['eiirepa, kamepsl BuiibcoHa, my3bIppKOBON KaMepsl, EPHOTO peakTopa,
J03UMETPA;

— TPUBOJUTH 3HAUCHMS: MOCTOSTHHOM ITnanka, Macc 31eKTpoHa, NPOTOHA M HEUTPOHA, aTOMHOMN
€IMHUILIBI MACCBhI;

— TPUMEHATH IOJIyYCHHbIE 3HAHUS NPU OOBACHEHHM SIBJICHUI, HAOMIONAEMbIX B MPUPOJE U
OBITY, IIPH PELICHUH 3a7a4.

DJIeMeHThI ACTPO(PU3NKH

IIpeaMeTHBIMM pe3yJIbTATAMHU OCBOCHHUS TEMBbI MO3BOJISIIOT !

—  TI03HAKOMHTHCS ¢ 00BEKTAMHU M METOJIAMU UCCIIEOBAHUS aCTPOPU3NKH;

— JaBaTh OIpPEJCJICHUS TOHSATUN: aCTPOHOMUYECKAs EIUHUIA, COJIHEYHAs aKTUBHOCTD,
TOJAUYHBIN MapajuIakc, CBETOBOM I'OJl, NApCEK, raJIAKTUKA,;

— paccMaTpuBaTh (U3MYECKYIO NMPUPOAY IUIAHET 36MHOW TPYIIBI, IJIAHET-TUTAHTOB M MajbIX
ten CoJTHEUHOH CHCTEMBI,

—  NPUBOAUTH MPUMEPHI ACTEPOUOB, KAPJIUKOBBIX IIIAHET, KOMET, METEOPHBIX TOTOKOB,

— o0cyxaaTb runoresy npoucxoxaeHus: ConHeYyHON CUCTEMBL;

—  OLIGHUBATh PACCTOSHUA 10 KOCMHUYECKUX OOBEKTOB, UCIOJIb3Ys MOHSATHUS: aCTPOHOMHYECKAS
€JIMHHIIA, CBETOBOU IO, MapCeK;

— paccMaTpuBaTh CTPOCHHME COIHEYHOM aTtMocdepbl, NpHUMEphl MPOSBICHUS COTHEYHOMN
aKTUBHOCTH W €€ BIHWSHMUS Ha TPOTEKAaHHE MPOIIECCOB HAa HAIIeH IUTaHEeTe, CTPOCHUE Haleh
lNanaxTuku, sBomtoNMI0 BeeneHHoi, nenonb3ys 35eMeHTsl Teopun boapioro B3peiBa;

—  ONUCHIBaTh I'€OLICHTPUYECKYIO M TE€IMOLEHTPUYECKYI0 CHUCTEMBbl MHUPA, NMPOTOH-NPOTOHHBIN
LUKJI, TpOoucXoaamui B Henpax CoiHIla, SBOJIOIUIO 3BE3/, UCIIONB3Ys quarpammy [ eprmmpyHra—
Paccena, kpynHomacmtabHyro cTpykTypy BeeneHHoit;

— 3aluChiBaTh U aHAJIU3UPOBaTh: 000OMIeHHBIN TpeTuil 3akoH Kemepa, 3akon Credana —
Boneiimana, 3axkon Xa66:m1a;

— CpaBHUBaTh 3BE€3/bl, HCMOJB3Ys CIEAYIOLIME MapameTpbl: Macca, pa3Mmep, TemIeparypa
MMOBEPXHOCTH;

—  YKa3bIBaTh OCOOCHHOCTH: HEUTPOHHBIX 3BE3/I, MYJIbCAPOB, YEPHBIX JIBIP, IEPEMEHHBIX, HOBBIX
1 CBEPXHOBBIX 3B€3/l, IK30IIJIAHET, PACCESIHHBIX U IAPOBBIX 3BE3/IHBIX CKOIUICHMIA,

—  TIPUBOAMUTH 3HAYECHUS: COTHEUHON MTOCTOSHHOM, TOCTOSTHHOM Xa00:1a;

— TPUMEHATH MOJYYEHHBbIC 3HAHUA MPU OOBSICHEHWH ACTPOHOMUYECKUX SIBIICHUU, PEIICHUH
3a/au.

— OOecneunTh TOCTHKCHHUE TJIAHUPYEMBIX PE3YJIBTATOB OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON
MpOrpaMMBbl, CO3/1aThb OCHOBY JJISI CAMOCTOSITEJILHOTO YCBOCHMSI OOYYalOIIMMHCS HOBBIX 3HAHUU,
YMEHHM, BHUIOB M CIOCOOOB JEATEIBHOCTH JIOJDKEH CHCTEMHO-IIEATEIbHOCTHBI monaxona. B
COOTBETCTBHUH C 3TUM TMOJX0JJOM UMEHHO aKTHBHOCTH O0YUAIOIUXCSI SIBISIETCSI OCHOBOM JOCTHKCHHUS
pa3BUBAIOIIMX Iiesiel 00pa30BaHUs — 3HAHUS HE MEPEJAlOTCs B TOTOBOM BHJIE, @ I0OBIBAIOTCS UMU B
IIPOLIECCE TIO3HABATEILHOU JESATENIBHOCTH.

OnHUM W3 MyTel MOBBIIEHUS MOTHBALUU U 3()()EKTUBHOCTH y4eOHOU AEATEIBHOCTH B CpeaHEH
IIKOJIE SIBJISETCS BKJIIOYEHUE OOYJalomUXcsi B Y4eOHO-MCCIEI0BATENIbCKYI0 M HPOEKTHYIO
IesITeTLHOCTD, KOTOPast UMEET CIEAYIOIINE 0COOCHHOCTH:

Duenn u 3agauyd 3TUX BHJOB JESATEIBHOCTH OIPENENISIOTCS Kak JIMYHOCTHBIMU, TaK U
COLMAIbHBIMA MOTHBaMHU OOYYalOUIMXCS. JTO O3HAYaeT, YTO TaKas JEATENIbHOCTh JOJDKHA OBITh
HalpaBjeHa HE TOJIBKO Ha MOBBIIIEHUE UX KOMIIETEHTHOCTH B MPEIMETHONW 00JIACTH OINpPEIeIeHHBIX
y4eOHBIX TUCUUIUIMH, HE TOJBKO Ha Pa3BUTHE UX CIOCOOHOCTEH, HO W Ha CO3JlaHUE MPOIYKTa,
HMMEIOLIETO 3HAYUMOCTD I IPYTHUX;



2)yueOHO-UCCIIeI0BAaTeNIbCKAsl M IPOEKTHAs JEATENbHOCTh JOJDKHA OBITh OPraHM30BaHA TAKUM
00pa3oM, uTOoOBI 00yUArOIIMECS CMOTIIN PEan30BaTh CBOM MOTPEOHOCTH B OOLICHUN CO 3HAYMMBIMH,
peepeHTHBIMU I'pyNIIaMHi OJAHOKIACCHUKOB, yuuTenaeH u 1. A. CTpost pa3IuuHOro poja OTHOILEHUS B
XO0Jle UEJICHAIPABICHHON, MOUCKOBOM, TBOPYECKOW M NPOAYKTUBHOM ACATEIBHOCTH, IMOAPOCTKH
OBJIa/IEBAlOT HOpPMaMH B3aUMOOTHOILEHUH C pa3HbIMU JIIOABMHU, YMEHUSAMH MEPEXOAUTh OT OIHOTO
BUJa OOLICHHUS K IPYyromy, NMPHOOPETAIOT HABBIKM MHIMBHIYaJbHOW CaMOCTOSATENBLHOW PabOTHI U
COTPYIHUYECTBA B KOJUIEKTUBE;

3)opranu3zanus yaeOHO-UCCIIECIOBATENBCKIX M TPOCKTHBIX paboT oOydarommxcs oO0ecredynBaeT
COYETAaHUE PA3JIMYHBIX BUAOB MO3HABATEIbHON AEATEIBHOCTH. B 3THUX BHJaX NEATEIBHOCTH MOTYT
OBITh BOCTPEOOBAHBI MMPAKTHYECKH JIFOOBIE CIIOCOOHOCTH CTApPIICKIACCHUKOB, PEAIN30BAHbI JTMYHBIC
IPUCTPACTHS K TOMY MJIM UHOMY BHJY J€STEIBHOCTH.

B pesynbpraTe yueOHO-HCCIEI0BATENBCKOM U MPOEKTHOW AESTENBHOCTH OOydaroluecs MojaydyaT
[IPEJCTaBICHHE:

— 0 (QuIOCOPCKMX M METONOJIOTUYECKHX OCHOBAHHMAX HAYYHOH JIESATEIBHOCTH M METOaXx,
IPUMEHSEMBIX B UCCIIEI0BATEIBCKON U MPOEKTHON JAEATEIbHOCTH;

— O TAaKUX MOHATHUAX, KaK KOHLENIUS, HaydHasl TUII0Te3a, METO/l, IKCIIEPUMEHT, MOJIEb, METO]]
cOopa U MeTOo]| aHaJIM3a JaHHbIX;

— O TOM, Ye€M OTJHMYAIOTCS HCCIEAOBAHHUA B I'yMaHUTapHBIX OOJACTAX OT MCCIECJOBAHUNA B
€CTECTBEHHBIX HayKax;

— 00 UCTOpUU HAYKH;

— 0 HOBeHIUX pa3paboTKax B 00JaCTU HAYKU U TEXHOJIOTHIi;

— 00 7KoJIOrMYecKUX MnpodsemMax u crnoco0ax Ux peuieHus;

— O IPUMEHEHUHU (PU3UUYECKUX 3aKOHOB B OBITY M TEXHUKE.

BBIITyCKHHUK CMOXKeET:

pemaTh 3a7aud, HaXOJAIIMECs Ha CThIKE HECKOJIbKMX Y4YEOHBIX JUCHMIUIMH (MEXIIpEeIMETHbIE
3a/1a4un);

MCIOJIb30BaTh AJITOPUTM HCCIIEIOBAHUS TIPU PEIIEHUHN CBOMX y4eOHO-TT03HABATENbHBIX 33/1a4;

UCIIOJIb30BAaTh OCHOBHBIE MPUHIUIBI MPOEKTHOM JAESITENbHOCTH TMPU pPEHIeHUH Y4eOHO-
[I03HABATENbHBIX 33/1a4 U 33/1a4, BOSHUKAIOIINUX B KYJIBTYPHOU U COLIMATIbHON KU3HU;

MPUMEHSTh 3JEMEHTHl MAaTeMaTUYECKOTO0 MOJEIMPOBAHUS NPHU PEIIEHUU HCCIeI0BaTEIbCKUX
3a/1a4; JIEMEHThl MaTEMAaTUYECKOr0 aHAJIN3a JJIl UHTEPIPETALIMM PE3YJIbTaTOB, IIOJYUYEHHBIX B XO/€
y4eOHO-UCCIIeI0BATEIbCKON paOOTHI.

C Touku 3peHHS (OPMHUPOBAHHMS YHUBEPCAIBHBIX YYCOHBIX JCHCTBHHM, B XOJE OCBOCHHUS
MPUHIUIIOB y4eOHO-NCCIIEI0BATENIBCKOM U MPOSKTHOM eI TENbHOCTEH BBIMTYCKHUK HAYUUTCS:

— (¢dopMyJIMpOBaTh HAyYHYIO THIIOTE3y, CTaBUTh IeJdb B paMKax HCCICIAOBAaHUA U
MPOSKTUPOBAHUS, UCXOJS U3 KYIbTYPHOW HOPMBI M COOOpa3ysCh C MPEICTaBICHUSIMH 00 OOIIeM
Onare;

— BOCCTAaHAaBJIMBATh KOHTCKCTHI U oyt pa3BI/ITI/I$I TOT'O UJIUM UHOI'O BHUIa HaquOﬁ ACATCIIBHOCTH,
OTIPEICIIsAs MECTO CBOCTO MCCIICAOBAHUS MITH ITPOCKTA B O0IIEM KYJIbTYPHOM IPOCTPAHCTRE;

—  OTCJIC)KUBATH U HpI/IHI/IMaTB BO BHUMAHUC TpeHIIBI U TCHACHIINNU pa3BI/ITI/ISI paSJII/I‘-IHLIX BHUJIOB
JCSATCIBHOCTH, B TOM YHUCJIC HAYYHBIX, YIMTHIBATh HX MPH MOCTAHOBKE COOCTBEHHBIX IIEIICH;

— OILICHUBATH pecprLI, B TOM YHCJIC U HeMaTepI/IaJIBHBIC, TaKHC, KaK BpeMSI, H€O6XOI[I/IMBIC JUJIA
JIOCTHIKEHHMS TTIOCTABIICHHOM IICIIH;

— HaXOIHUThb paSJ'II/ILIHBIe NCTOYHUKHN MaTepI/IaJ'II)HI)IX nu HeMaTepI/IaJ'II)HI)IX pecprOB,
MPEIOCTABISIOMIUX CPECTBA I MPOBEACHUS UCCIEAOBAHUN U pean3allui MPOEKTOB B Pa3UYHBIX
00J1aCTAX JESITCIHPHOCTH YEIOBEKA;

— BCTyNaThb B KOMMYHHUKALMIO C JE€pPKaTeIsIMH pPa3jINYHbIX THUIIOB PECypcoB, TOYHO U
OOBEKTUBHO TMPE3CHTYS] CBOW TPOEKT WM BO3MOXHBIE PE3YyIbTaThl HCCICAOBAHUS, C IICIBIO
o0ecrnedyeHus MPOyKTUBHOTO B3aMMOBBITOTHOTO COTPYTHUYECTBA;

— CaMOCTOSITEIGHO WJIH COBMECTHO C JPYTHMMH OJHOKJIACCHUKAMH pa3padaThiBaTh CHUCTEMY
MapaMeTpoB M KPHUTEPUEB OLIEHKH d(PGEKTUBHOCTH M MPOAYKTUBHOCTH peajn3allii MPOEKTa WIH
WCCIICIOBAHMS HAa KKIOM dTalle peali3alliy 1 TI0 3aBePIICHIH PaOOTHL,

— QaJeKBaTHO OILIGHWBAaTh PHUCKUA pealn3allud TPOEKTa U TMPOBEICHUS WCCIEAOBAaHUS U
Hpe)IYCManHBaTI) myTHn MUHHUMHU3AIINU 3TUX pI/ICKOB;



— aJIeKBAaTHO OLEHMBAThH IOCJEACTBUS PEaM3alUU CBOETO NPOEKTA (M3MEHEHUs, KOTOpble OH
MOBJICYET B KU3HU IPYTUX JIFOEH, COOOIIECTB);

— aJCKBAaTHO OLICHUBATh JaJIbHEHINEE PAa3BUTHE CBOETO NPOECKTa WIM HMCCIENOBAaHUSA, BUIEThH
BO3MOJKHBIE BAPUAHTBI IPUMEHEHUS PE3YyJIbTaTOB.

Conep:xanue yyeOHOro npeamera « @usuka»
®u3nKa ¥ ecTeCTBEeHHOHAYYHbII MeTO/l MO3HAHUS MPUPO/bI

dusuka — QyHmaMeHTanbHas Hayka o mpupoge. OObeKThl u3ydyeHus: ¢pusznku. Haydnsrii meton
MO3HAHHUA Mupa. B3anMocBs3p MEXAy (QHU3HKOH W IPYTMMH E€CTECTBEHHBIMH HayKaMH. MeETObI
HAyYHOTO HCCIIEAOBAaHUS (PU3UYECKUX SBICHUH. MoenupoBaHue SBICHUI M MPOIECCOB MPUPOJIBIL.
®usnueckue 3akoHB. [paHMIBI TPUMEHUMOCTH (QH3MYECKHX 3aKOHOB. (DU3MUECKHE TEOpUH M
NPUHIAI COOTBETCTBUS. M3Mepenne ¢pusndeckux BenuuuH. [lorpenrHocTn nu3MepeHnit pusmaeckux
BenimunH. Poip M mMecto ¢u3uku B (OpPMHUPOBAHMU COBPEMEHHOH HaydYHOW KapTHHBI MHpa U B
MPAaKTUYECKON EATEIbHOCTH JIIOCH.

Mexanuka

Cucrema orcueta. BaxkHellllne KNHEMAaTUUECKUE XAapPAaKTEPUCTUKH — IEPEMELIEHUE, CKOPOCTD,
yckopenue. Kunemartwmueckue ypaBHEHHsS. Pa3nmuuyHble CMOCOOBI OMUCAHUA MEXaHUYECKOTO
neukenus. OcHOBHas (TpsiMasi) U oOpaTHas 3agayr MexaHuku. OCHOBHBIC MOJIETH TEI U JBUKCHHIA.
[ToctynarenbHO€ W  BpalllaTeIbHOE JBWKEHUA Tejla. PaBHOMEpHOE U PAaBHOYCKOPEHHOE
npsMonuHeiiHple ABukeHus. CBoOomaHoe mazeHwe Ten. OTHOCHUTENBHOCTh MEXaHUYECKOTO
NBIDKEHUA. 3aKOH CJIOXKEHUs ckopocTeil. KuneMaTrka IBMKEHHS TI0O OKPY>KHOCTH.

3akoH uHepuu. [lepssiii 3akoH HetoToHa. MHepuumanbHas cucrema orcueta. IHepTHOCTE. Macca.
Cuna. [Ipunnun cynepnosunuu cuii. Bropoit 3akon Herotona. Tperuit 3akon Hetorona. Ipuniun
oTHOcUTeNnbHOCTH ['amunesa. I'paBuTanmoHHass cuia. 3aKOH BCEMUPHOTO TATOTeHUs. OmbIT
Kasenauma. Cuna TsokecTd. 3aKOHBI MEXaHUKU | IBHKeHHE HeOecHbIX Tell. 3akoHbl Kemepa. Cuia
ynpyroctu. 3akoH I'yka. Bec tena. HeBecomocTts. Ileperpysku. Cuna tpeHus.

NMnynbc MaTtepralibHOM TOYKM M CHUCTEMBI. 3aKOH COXpPaHEHUsI HMITylbca. PeakThBHOE
neuwkenne. Lleatp macc. PaGora cumbl. Momuocts. KITJI Mexanm3zma. MexaHudeckass dHEPrus.
Kunernyeckas sneprus. Teopema 006 n3MeHEHNU KMHETUYECKOM sHepruu. [loTeHnmanpHas sHeprus.
Mexanudeckass SHEpPrusi CHUCTEMbl. 3aKOH COXpaHEHUsi MeXaHW4YecKoW »sHepruu. PaBHoBecue
MaTepHaIbHON TOYKHU. YCJIOBUE PaBHOBECHS TBEPABIX Tel. Ilnedo m MoMeHT cuibl. LleHTp TsxxecTn
TBepaoro Tena. Buasl paBHOBecus TBepaoro Tena. Jlapnenue. JlapieHue B )KUAKOCTIX U razax. 3aKOH
[Tackams. 3akoH Apxumena. YciaoBUe IUIaBaHHWs Tell. MexaHWYeCKHe KOJeOaHWs W BOJHBIL
XapaKkTepucTUKU KosebaTenbHoro ABkeHus. CBoOonHble kKonebanus. KonebarenbHble CHCTEMBI.
Kunematuka xonebatenbHoro AsmxeHus. ['apmonudeckue konebanus. J[MHaMuka kone0aTeabHOro
JIBH)KCHUS. YPaBHEHHUE ABWKCHHUS Tpy3a Ha INpPYKUHE. YPAaBHEHUE JBUIKECHHS MaTeMaTUYECKOTO
MasaTHuKa. [leproapl konebGaHWl MNPYKUHHOTO M MaTeMaTHYeCKOro MasTHUKOB. [IpeBpamienue
SHEpPrUM IMpHU TAapMOHMYECKUX KOJIeOaHMAX. 3aTyxarouue KojeOaHus. BeIHYXAeHHbIE KoJeOaHMUS.
Pe3onanc. Ilonepeunsie U npoaobHbIe BOJHBIL. J[jinHA BOJHBL. CKOPOCTH PacpOCTPAHEHUST BOJIHBI.
Bounns! B cpene. 3Byk. XapakTepUCTHKH 3BYKa.

MouJiexyisipHast (pU3HKa U TEPMOJMHAMUKA

MonexynspHo-kunetnueckas Teopusi (MKT) u ee skcniepuMenTanbible 0600cHOBaHUs. CTpoeHHe
BemiectBa. Macca u pasMmepsl Monekynl. IloctosHHas Aporagpo. TeruioBoe ABHKEHHE YaCTHIL
BemlecTtBa. bpoyHoBckoe nBmxkenue. [uddysus. BzaumoneiictBue wactui BemecTBa. Mojenu
CTPOEHHs Ira30B, KUIKOCTEN U TBEPABIX TEIL.

Mognens upeansHoro rasza. (CTaTUCTHYECKOE ONHCAaHUWE MJEAJNBHOrO rasa. lermoBoe
(TepmonnHaMuyeckoe) paBHoBecue. Temmnepatypa. U3smepenue temnepatypsl. [llkansl Temmepartyp.
CaoiicTBa razoB. M3ompoueccsl. ['a30Bble 3akoHBI. AOCOIOTHAs TeMIepaTypa Kak mMepa cpeaHei
KMHETUYECKOM DSHEpPruu TEIUIOBOTO JBM)KEHMS dacThll BemecTtBa. [loctosHHas boapnMana.
HaBnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOH Teopuu. 3akoH JlainbpToHa.
VYpaBHeHHE COCTOSIHUSI MaeadbHOro rasa (ypaBHeHue MenneneeBa—Kaneiipona). YHuBepcanpHas
ra3oBas [IOCTOsIHHas. BHYTpEeHH: SHEPIUs UealbHOro ra3a. MisMepeHne ckopocTel MOJIEKYII rasa.



CgoiictBa xuakocteil. Kpucrammueckue n amopdHbie Tena. PaboTa u TermiooOMeH Kak criocoObl
U3MEHEHUs1 BHYTpEHHEW dSHepruu. KoumuecTBO TEIOTHL. YenbHas TEIJIOEMKOCTh BELIECTBA.
VYpaBHeHue TemnoBoro OanaHca. 3aKOoH coxpaHeHusi sHepruu. [lepBblii 3aKOH TEPMOJIWHAMUKH.
[lpumeHeHne TEPBOTO 3aKOHA TEPMOAMHAMHUKH K H30MpoleccaM. AnadaTHYECKH Iporecc.
HeoOpaTtuMocTh TemIoBbIX MpolieccoB. BTopoil 3aKk0H TepMOIMHAMUKH.

TennoBsl Mammsbsl. [Ipunnun npedicrBus temosoro asurarens. Iluxn Kapno. MpeanpHas
XOJIOAWIbHASI MAITMHA. DKOJIOTUYECKUE TPOOIEMbI UCIIOJIb30BAHUS TEIUIOBBIX MAIIIHH.

ArperaTHbele cocTosiHUs BewiectBa. Mcnapenne n konaeHcauus. Haceimenusiii nap. Kunenue
KHUIKOCTU. YJenbHasi TeIioTa MapooOpa3oBaHMs >KUAKOCTH. BrakHOCTh Bo3nyxa. Touka poCHI.
N3mepenne BinaxxHOCTH Bo3ayxa. [lnaBneHume W KpucTau3anusl BEIIECTBA. Y IEJBbHAsL TEIIOTA
IJIABJICHUS BEILIECTBA.

DJIeKTPOAMHAMMKA

DIEeKTPUUYECKHUM 3apsil. DIIEMEHTAPHBIN AIEKTPUUECCKUH 3apsi. DICKTPU3ALUS TN DIEKTPOCKOII.
DneKkTpoMeTp. 3aKOH COXpaHEHHUs 3JIEKTpuyeckoro 3apsnaa. Toueunsle 3apsnapl. 3akoH Kymona.
Onektpuueckoe rmnose. HampspkeHHOCTH — aniekTpudeckoro moisd. [IpuHmun — cynepno3unuu
ANEKTPUYECKUX TMoneil. JIMHUM HampsyKEHHOCTH 3JieKTpuueckoro mnojs. [IpoBoaHuku B
JJEKTPOCTATHUECKOM I0J€. JIMANEeKTpUKM B DJIEKTPOCTAaTHYECKOM Tosie. Jluanexrpudeckas
MIPOHUIIAEMOCTb.

PabGora Ky/nOHOBCKHMX cHJI. OHeprus B3aUMOAEHCTBHUS TOUEUHBIX 3apsioB. lloTeHiman
3JEKTPOCTATUUECKOr0 1oJiA. Pa3HOCTP NOTEHIMANOB. OKBUINOTCHLHMAIbHBIE IMOBEPXHOCTH.
DNEeKTPOEMKOCTh YEAMHEHHOIO IPOBOIHUKA U KOHAEHCATOPA. DHEPrus AJIEKTPUIECKOIO MOJIS.

[locTostHHBIN 3MeKTpUYecKuil TOK. JleficTBus anekTpuyeckoro Toka. Cuna Toka. MICTOUHHMKH TOKA.
Croponnue cuibl. DnekrpoaBmwkymias cwia (DJC). 3akon Oma s OJHOPOJHOTO MPOBOIHHUKA
(yqacTka 1ienu). 3aBUCUMOCTb YAEIBHOTO COMPOTHBICHUS MPOBOJHUKOB M TOTYNPOBOJHUKOB OT
temreparypbl. CoelMHEHUsI MPOBOAHUKOB. PaboTa M MOIIHOCThH 3JIEKTpHUUEcKOro Toka. TermsoBoe
NENCTBHUE JIEKTPUUECKOro ToKa. 3akoH J[xoyns—Jlenna. 3akon Oma nis nosHoi nenu. 3akoH Oma
s ydactka uenu, conepxkamero JJIC. Peocrtar. IloteHumometp. HM3MepeHue Cuiabl TOKa,
HaIpsKEHUSL.

OJIEKTpUYECKUI TOK B MeETajulaxX, pacTBOpax MW pacIUIaBaX JJIEKTPOIMUTOB. OIJIEKTPOJIM3.
DnekTpuyeckuil Tok B razax. CamMoCTOSTENbHBIA U HECAMOCTOSATEIbHBIN pa3psabl. DNEKTPUUECKUN
TOK B Bakyyme. BakyyMmHbIII JuoJ. OIEKTpOHHO-NydeBas TpyOka. OJIEKTPUUECKH TOK B
MOJIYITPOBOJHUKAX.

MarauTHOe B3aMMOJICCTBUE. MarHuTHOE MOJE€ 3JIEKTPUUECKOro Toka. MHIYKIMS MarHUTHOTO
nosist. IIpyHOuUN cCyneprno3uuMy MarHUTHBIX I0JeW. JIMHMM MarHuTHOM HMHAyKuMu. JlenctBue
MAarHUTHOTO TOJISI HAa TMPOBOAHUK ¢ TokoM. Cuna Awmrmepa. 3akoH Amrmepa. DJIEKTPOABUTATEb
MIOCTOSITHHOTO TOKa. PaMka ¢ TOKOM B OHOPOJHOM MAarHUTHOM IoJie. JlelicTBie MarHUTHOTO MOJIsl Ha
JBIDKYIIMECs 3apsbkeHHble vacTuilbl. Cuna JlopeHma. MarHuTHBIA 1uT 3emiid. MarHuTHbIE
cBoiicTBa BemiecTBa. OnbiTel Dapaned. SIBneHNne 3€KTPOMarHUTHON MHAYKIMU. MarHuTHbIN MOTOK.
3aKOH DJJIEKTPOMArHUTHOM MHAYKIMU. Buxpeoe »snektpuueckoe mnose. IlpaBuno Jlenna.
Camounnykuus. UHIYKTUBHOCTh KOHTYpa. DHEPrus MarHUTHOTO TOJIS TOKA. DJIEKTPOMArHUTHBIC
KoneOaHus W BoyiHbL. CBOOOAHBIE SIEKTPOMarHuTHble KoneOaHus. KoneOaTenbHBI KOHTYD.
@®opmyna Tomcona. Ilpomecchl mpu rapMOHHYECKHX KOJeOaHUSX B KOJICOATEIHHOM KOHTYpE.
BriHyx1eHHbBIE AeKTpoMarHuTHele konebanus. [lepemeHHbIN TOK. Pesuctop B menu mepeMeHHOTo
TOKa. JlelicTByrOIIME 3HaYEHUs CUJIbI TOKA U HarnpsbkeHus. TpaHcdopmarop.

OnexktpomarauTHoe mnose. OnbiTel ['epra. CBONCTBA 3JIEKTPOMATrHUTHBIX BOJH. HTEHCHUBHOCTH
AJEKTPOMArHUTHOW BOJHBL. CHEKTp JJIEKTPOMAarHWTHBIX BOJH. [IpMHIMNBI PaguOCBs3H |
TEJICBUJICHHUS.

I'eomerpuueckas onTvka. 3aKOH MPSIMOJIMHENHOIO pacHpOCTpaHEHUs] CBETa. 3aKOH OTpa)KeHUs
ceta. [locTpoenue n300paxxeHuit B TUIOCKOM 3epKaje. 3aKoH mpenomiieHus: BoH. JIna3el. Dopmyna
TOHKOM JUH3BI. OnTH4ecKas cwia JuH3bl. [locTpoeHne n300pakeHuil B TOHKUX JIMH3aX. Y BETMUCHHE
nuH3bL. 123 kak ontudeckas cucrema. JledexTst 3peHus.

N3smepenne ckopoctu cBera. Jlucmepcusi cBera. OmbiTel HptoTona. Ilpuniun [roirenca.
Wntepdepentuss BonH. Uutepdepenuus ceta. KorepentHsle uctouHuku cBeta. Ombir HOHra.
Koneia Herotona. Matepdepenius B TOHKuX 1uieHkax. Judpaknus csera. [Ipuniun [tolirenca—



OpeHensa. 3akOHBI  JIEKTPOAMHAMUKM M MPUHLOMI OTHOCUTEIbHOCTU. OmnbiT MalikenbcoHa.
[locTynaTel crnenuanbHOM TEOPUM OTHOCUTEIBLHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH
COOBITHH, MPOMEXKYTKOB BPEMEHHM M PACCTOSHUN. Macca, UMIyJbC M DHEPTHs B CIENUATbLHON
TEOpUU OTHOCUTENbHOCTU. DopMyrna DUHIITEHHA.

KBanToBas pusznka. Actpopusuka

PaBHoBecHoe TemoBoe wuzmydeHue. KBantoBas rumnote3a Ilmanka. IloctostHnas Ilnanka.
Buemnuit  potoaddext. 3akonsl ¢orodddekra. YpaBHenue OIiHmTeiiHa A8 poTOdPdexTa.
®oronnl. JlaBnenue cBera. Ombitel JleOeneBa. DHeprus m ummyisc (ortoHa. KoprmyckymspHo-
BOJIHOBOW nyanmu3M. ['mmore3a ne bpoims. [hranerapHas mozens atoma. OmbiTel Pesepdopna.
[Tornomenue u uznydenue cBera atomoMm. [loctynatel bopa. Mogens aroma Bomopoaa mo bopy.
JInHelyaTeie CIEKTPBI.

MeToapl  perucTpali  3apsHKEHHBIX — 4acTHill. EcTecTBeHHas paJiMOaKTUBHOCTb. Bumsl
PaaAMOaKTHUBHBIX [IPEBPALLEHUI aTOMHBIX S7iep. 3aKOH paJMOaKTUBHOTrO pacnaza. M3oronsl. [lpaBuna
cMmenleHus ansa anb(da-pacnaza u Oeta-pacnaga. MckyccTBeHHass paaunoakTUBHOCTH. [IpoTonHO-
HEHUTpOHHAsl MOJIEJIb aTOMHOIO sipa. SaepHble peakuuu. SnepHble cuiibl. JHEPrusl CBA3M aTOMHBIX
anep. [enenue smep ypana. llemnast snepHast peakuus. SlnepHas sHepreTuka. buonormueckoe
NeCTBUE pPaJMOAKTUBHBIX H3JIyd€HUH. ODKOJOTHYECKUE TMpOoOIEeMbl HCIIOJIb30BAHUS SACPHOM
sHepruu. [IpuMeHeHHe paJuOaKTHBHBIX HM30TONOB. JJieMeHTapHble dacTuilel. Kiaccuduxarms
aneMeHTapHbIX yactull. KBapku. @yH1aMeHTAIbHBIE B3AUMOACHCTBHUS.

Conneunas cuctema. Jlyna u cnyrHuku mianet. KapiukoBsie miaHeTsl U actepouipl. KoMeTs u
MeteopHbie 1moToku. ComHie. 3Besnbl. Juarpamma [epummpynra—Paccena u 3BOMIONUS 3BE3.
[lepemeHHbIe, HOBBIE U CBEPXHOBBIE 3Be3/bl. DK301IaHeThl. Hama ["anaktuka. 3Be31HbIe CKOIUICHHUS.
[IpocTpancTBeHHO-BpeMeHHble ~ MacmTaObl  HaOmonaemoit  Bceenennoil.  3akon — XaOo6uia.
KpynHomacmrabnas ctpykrypa Beenennoii. IIpeacraBnenust o6 sBomtonuu BeeneHHON. DneMeHTHI
TEOpUH boJIBIIIOTO B3pHIBA.

JlabopaTopHbie padoThl U ONBITHI
IIpoBenenue npsiMbIX U3MepeHUii pru3nvyecKNX BeJTHIUH
N3mepenue paccTossHUAMN.
N3mepenue npomMexyTKOB BPEMEHH.
N3mepenue maccel Tena.
H3mepenue cuisl.
N3mepenune atmocepHOro 1aBiaeHuUs.
H3mepenue remneparypsl TENl.
N3mepeHne BiIa)XHOCTH BO3/1yXa.
N3mepenue cuiibl TOKa B Pa3IUYHbIX YYaCTKAX IEKTPUUYECKOM LIETIH.
W3MepeHne HalpsHKeHUs MEKIY ABYMs TOUKaMH LIETIH.
0.  /3mepeHue CONMPOTHBICHUS PE3UCTOPA.
N3mepenne 3 /]C nctouHmka Toka.
12. Onpenenenue HOKYCHOTO PaCCTOSIHUS COOUPAOIEH JTUH3BI.
13.  H3mepeHue eCTECTBEHHOTO PaJUallMOHHOrO (poHa TO3UMETPOM.

RBOooo~NoTgR~WLNE

-
=

Pacuer nmo mosiy4eHHbIM pe3yJibTaTaM NPSAMbIX U3MEPEHHH 3aBUCHUMOI0 OT HUX MapaMeTpa
(KOCBeHHBbIE U3MepPeHHs )
PacueT aOCONMOTHOM U OTHOCUTENLHOM MOTPEITHOCTEN U3MEPEHUSI.
Ornpezenenne HauaaIbHON CKOPOCTH Tela, OPOIIEHHOTO TOPHU30HTAIBHO.
Ornpeenenye HEHTPOCTPEMUTEIBHOIO YCKOPEHUS Tea.
N3mepenue ko3ppuiienTa TpeHus CKOJIbKEHUS.
H3Mmepenne TeMriepatypbl KpUCTAIUIU3ALUU U YAEIBHON TEIJIOTHI IIJIABJICHUS BEIIECTBA.
M3MepeHne 31eKTpuYecKoil EMKOCTH KOHIEHCATOPA.
Ornpeznenenre BHyTPEHHETO CONPOTUBIICHUSI HCTOYHUKA TOKA.
H3mepenune yckopeHust CBOOOTHOTO MaICHHUS.
OrnpezeneHre CKOPOCTH 3ByKa B BO3AYXE.
0. OrnpezenieHre CKOPOCTH CBETA B BEIIECTBE.

RO ~NoOOT~WDNE



11.
12.

Hao0uroneHne siBJieHHI U TOCTAHOBKA ONBITOB (HA KA4eCTBEHHOM YPOBHE) M0 00HAPYKEHUIO

Onpez[eneHHe IMoKas3aTeiid MpeJIOMIICHUS BOJBI.
OI_ICHKa JJIMHBI BOJIHBI CBETA PA3HOI'O LBCTA.

(¢akTopoB, BAMSIONIUX HA IPOTEKAHHUE JAHHBIX SIBJICHUM

1. HccnenoBanne paBHOMEPHOIO MNPSIMOJIMHEHHOIO U PABHOYCKOPEHHOI'O MPSAMOJMHEHHOTO
JIBUKEHUI.

2. HabGmonenne cBo6oHOTO NIaieHus Ten B Tpyoke HproToHa.

3. N3yueHue ABMKEHUS Tena, OpOLIEHHOT0 TOPU30HTANIBHO U MO YIJIOM K TOPU30HTY.

4. N3yueHne nHEPTHOCTH TeIl.

S. N3yuenune B3auMoaeHCTBUS TEN.

6. Habmronenre BOSHUKHOBEHHS CHIIBI YIIPYTOCTH.

7. HccnenoBanue n3MeHeHUs Beca Teja MU ero JIBUKEHUU C YCKOPEHUEM.

8. W3yuenne TpeHus IOKOS ¥ TPEHUS CKOJIBKEHHS.

9. OmnpezeneHue NOJ0KEHUS LIEHTPa Macc Tena.

10.  M3yuenwue BUIOB paBHOBECHUS TBEPIBIX TEIL.

11.  Usyuenwue 3akona [lackans.

12.  U3yyenwue 3akoHa ApxXuUMena.

13.  HaGmonenue nuddy3un B )KUAKOCTAX U razax.

14.  HaGmroneHue cui NPUTSHKEHUS U CHIT OTTAJIKUBAHUS MKy MOJIEKYJIaMHU.

15.  M3yueHue TEemIOBOTO paBHOBECHSI.

16.  HaGmromeHHe TEIUIOBOTO PACIIMPEHUS KHIKOCTEH.

17.  HaGmrozneHue TEIoBOro pacuIMpeHus TBEPIbIX TEIl.

18. Nzyuenune agnabaTudeckoro mpoiecca.

19.  HaGmonenue ucnapeHusi, KOHAECHCAIIMU, KUTIEHUS, TIJIaBICHUS U KPUCTAITU3AI[|H Tell.
20. HaOnromeHuWe TIOBEPXHOCTHOTO  HATSDKEHHSI  JKUAKOCTH, SIBICHHH CMAauuBaHUS W

HECMAaYrBaHUsA, KAIIWJIJIAPHBIX SIBJICHUM.

21.
22,
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
CBeTa.
41.
42.
43.
44,

HaGmronenue snextpusamnuu Ted.

HabGmroieHue anekTpusanuy uepe3 BIUsSHHE.

HccnenoBanue KapTUH AIEKTPUUECKUX TTOJICH.

N3yuenune 31eKTpocTaTuueCcKO HHAYKIMU TPOBOIHUKOB U MOJSPU3ALMHI TUJIEKTPUKOB.
HaGmronenue paznuyHbIx — ACHCTBUUN BIIEKTPAYECKOTO TOKA.
HabGmoieHre BO3HUKHOBEHUS IIEKTPOIPOBOIHOCTH IIIEKTPOIUTOB.
Habmronenne BOSHUKHOBEHUS AJICKTPUIECKOTO TOKA B Ta3ax.

HabGuroieHre caMoCTOSTENIEHOTO M HECAMOCTOSI TEIBHOTO Pa3psiIOB.
Habmroenne BOSHUKHOBEHUS YJIEKTPUIECKOTO TOKA B BAKYyME.
Hab6mronenre MarHuTHOT'O B3aUMOAEHCTBUS TOKOB.

N3yuenne neicTBUS MArHUTHOTO TIOJISI HA PAMKY C TOKOM.

HccnenoBanue KapTUH MarHUTHBIX TTOJIEH.

HaGmronenue siBeHUs 37€KTPOMArHUTHON WHIYKITHH.

HaGmoieHue siBIeHUs] CAaMOWHTYKIIHH.

HaoOimronenue xosiebanuii Teml.

N3yuenne 3aryxaromux KoieOaHUi, BEIHYKICHHBIX KOJeOaHUi 1 pe3oHaHca.
Habmronenne MexaHHYECKHUX BOJIH.

N3yuenre BOSHUKHOBEHUSI M pACIIPOCTPAHEHUS 3BYKOBBIX KOJICOaHUH.
HaGmonenne cBOOOAHBIX AMEKTPOMArHUTHBIX KOJIEOaHH B KOHTYpE.

HaGmronenre npsiMOJIMHEMHOTO PAacpOCTPAHEHUS, OTPAKECHUSI, TIPEJIOMIICHUSI U JTUCIIEPCUU

HaOuroieHre SIBICHUS TIOJTHOTO BHYTPEHHETO OTPaKCHHUS CBETa.
HUccnenoanue siBnenuii naTepdepeHmm, TudpaKkiuy 1 MoJspru3aiuy CBeTa.
Ha6mronenue Baemnero gpororddexra.

HaGmroieHre CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB.



HccnenoBanue 3aBUCMMOCTH OTHOM (pM3M4YeCKOI BeJIMYMHBI OT APYroil ¢ MpeAcTABJIeHuEeM
pe3yabTaToB B BuJe (hopMYyJibl, rpaduKa Win TadJauubl

1. HccnenoBanue 3aBUCUMOCTU TPAEKTOPUH, ITyTH, IEPEMEILIEHHS], CKOPOCTH JIBHXKEHHS Tea OT
BbIOOPA CHCTEMBI OTCUETA.

2. HccnenoBanue CBA3M MEX1Yy YCKOPEHHUEM TeJla OT IEUCTBYIOIIMX HA HETO CUJL.

3. N3yueHne 3aBUCUMOCTH CHJIBI YIPYTOCTH OT Ae(POpPMALIUU MPYKHUHBL

4, N3yyeHue 3aBUCUMOCTH MaKCUMaJIbHOW CUJIbI TPEHUS TTOKOSI OT CUJIbI PEAKIIMH OIOPBI.

5. N3ydenue 3aBUCUMOCTH MEXAY JaBICHUEM U 0O0BEMOM rasza JaHHOW MacChl IPU NMOCTOSHHOMN
TEeMIIepaType.

6. N3yueHne 3aBUCHMOCTH MEXIy [JABICHUEM W TEMIIEpAaTypOd Tra3a JaHHOM MacChl IIPU
MOCTOSIHHOM 00bEMe.

7. N3ydyenue 3aBUCUMOCTH MeXAy OOBEMOM WU TEMIEpaTypol raza JaHHOW Macchl IIpU
MIOCTOSIHHOM JIaBJICHUH.

8. HccnenoBanue cBA3M MeEXIy MAaBI€HHEM, OOBEMOM M TEMIEPAaTypoil HAEalbHOTO rasza
(0OBEIMHEHHOTO Ta30BOT0 3aKOHA).

9. HccnenoBanue 3aBUCMMOCTH TEMIIEPATYPhl KUIIEHUS OT JABJICHMUS.

10.  HM3yueHue uU3MEHEHHs TEMIIEPATYpPhl OCTHIBAIOIIETO PACIUIABIEHHOTO BEIIECTBA OT BPEMEHH.
11. HccnenoBanue 3aBUCUMOCTH €MKOCTH ITPOBOJAHUKA OT €TI0 Pa3MEPOB.

12.  HccnenoBaHue 3aBUCUMOCTH CONPOTUBIICHUS MOIYIPOBOAHHUKA OT TEMIIEPATYPBhI.

13. HccnenoBanue 3aBUCUMOCTH TEpUOAA CBOOOTHBIX KOJIE€OAHUN HUTSIHOTO MasTHUKA OT JJIMHBI
HUTHU.

14. HccnenoBanme 3aBUCMMOCTH TI€PHOJIa CBOOOJHBIX KOJICOAHWA MPYKHHHOTO MAasTHUKA OT

MacCChbI I'py3a U )KECTKOCTHU IPYKUHBI.

3HAKOMCTBO ¢ TEXHHYECKUMHU YCTPOICTBAMM U HX KOHCTPYHPOBaHUe

1. N3yueHne ycTpoicTBa U MPUHIMIIA JEHCTBHS TUHAMOMETPA.

2. N3yueHue ycTpoicTBa U IPUHIUIIA AEHCTBUS BOJOCTPYHHOI0 HAacoca U IyJIbBEpU3aTopa.

3. N3yueHne ycTpoicTBa U MPUHIMIIA AEHCTBUS TEPMOMETPA.

4. N3yuyeHune ycTpoNCTBA U IPUHIUIIA JEHCTBUS KAJIOPUMETpA.

5. M3ydenue ycTpoicTBa U MPUHIUIIA IEUCTBUS TETUIOBBIX JBUTATENEH U XOJOAUIBHBIX MAalIUH.
6. N3yuyeHune ycTpoNCTBa U IPUHIUIIA JEHCTBUSA IICUXPOMETPA U TUTPOMETPA.

7. N3yueHne ycTpoicTBa M MPUHIMIIA AEHCTBUSA 3JIEKTPOCKONA U JIEKTPOMETpA.

8. N3yuyenue ycTpoicTBa U IPUHIUIIA ACHCTBUS PA3IMYHBIX KOHIEHCATOPOB.

9. W3ydeHne ycTpolCTBa M IPUHIUIA IEUCTBUS Pa3IMYHbIX HCTOYHUKOB IIOCTOSHHOTO TOKA.

10.  MsroToBieHue rajJbBaHUYECKOIO 3JIEMEHTA M UCIIBITAHHUE €T0 B ICHCTBUU.

11. N3ydenue ycTpoicTBa ¥ MPUHIIMIA AEHCTBUS PEOCTATa U MOTCHIIMOMETPA.

12. N3yueHne ycTponCTBa M NPUHLMIA JIEUCTBHUS BAaKyyMHOI'O JIUOJA, JJIEKTPOHHO-TY4YEBOU
TPYOKH.

13. N3yueHue ycTpoHCcTBa U IPUHIUIIA ACHCTBUA 3JIEKTPOABUIATEIIS IOCTOSIHHOTO TOKA.

14. N3yuenue ycTpoicTBa M MPUHILIMIA AECHCTBUS T€HEpaTOpa NEPEMEHHOTO TOKA.

15.  M3yuenue ycTpoiicTBa M MpUHLIHKIIA TEUCTBHS TpaHchopMaTopa.

16. N3yueHue ycTpoHCTBa U MPUHIMIIA AEHCTBHSI pa3IMYHBIX ONITUYECKUX TPUOOPOB.

17. N3yuenne ycTpoicTBa U NPUHIHUIA ASHCTBUS NU(PAKIIHOHHON PEIICTKH.

18.  U3yuenue ycTpoiicTBa U NpUHLKIA IEHCTBUS JO3UMETPA.



TemaTH4YecKuii IJIaH

Ne Pasnen/tema KommaectBo gacos, KommaecTBo yacos,

n/m MpeAyCMOTPEHHOE Ha NpeayCMOTPEHHOE Ha
U3y4YeHue pa3zierna/TeMbl U3y4YeHHE pa3zesa/TeMbl
aBTOPCKOM mporpammoit pabodeii mporpaMmmon

10 kaace

1. BBenenue 1 1

2. MexaHnKa 34 34

3. MonekynsipHas Gr3uKa ¥ TepMOJIMHAMHUKA 21 21

4, DJICKTPOAMHAMHUKA 11 12

5. PesepBHoe Bpemst 3 -

Hroro 70 68
11 kaacc

1. DNeKTpoAMHAMHUKA 24 24

2. KoneGanwust v BOJHBI 26 26

3. KBanToBas ¢usuka. Actpodusuka 18 18

4. Pe3epBHOE Bpemst 2 0

Hroro 70 68
TeMaTnuyeckoe MIIAHMPOBAHUE C YKA3AaHHEM KOJIUYECTBA YaCOB,
OTBOAMMBIX HA OCBOEHHE KAXKI0M TeMbI
10 kaace (68 yacoB, 2 yaca B He/IeJII0)
Ne Tema I[IporpammHoe coaep:xanue
BBEJIEHUE (19)
Du3nKa U eCTeCTBEHHOHAYYHbIH MeToa nmo3HaHus (149)

1. | ®usnka u 0OBEKTEHI €€ OO6cyxaTh 00bEKTHI H3YYCHUS (DU3HKHL.
n3ydeHus. Meroas! HaydyHOro | M3yuaTh SMIMPUYECKUI U TEOPETHUECKUNA METO/BI IIO3HAHUS IIPUPOJBL, UX
HCCIIeOBaHUS B (pr3HUKe. B3aUMOCBSI3b M OOIIHE JIOTHIECKHE POPMEI.

H3mepenne pu3nUEcKux PaccmaTpuBarh cxeMy ecTECTBEHHOHAYYHOTO METoJa MO3HaHHs (MeToja
BEITUIIH lanmnes) W TPUMEHATH €r0 K HCCIECOOBAHUIO JIOOBIX (DU3UIECKUX

MPOLIECCOB U SIBICHUI.

[IpuBoauTH paziamyHble (OPMBI BEIPAKESHNS HAYTHOTO 3HAHWISL.

Paznuyare mnpsiMble W KOCBEHHBIE HM3MEPEHUS (PH3MYECKHX BEIWYHH,

abCOTIOTHYIO ¥ OTHOCHUTEHHYIO MOTPEITHOCTH H3MEPEHHI.

HabaronaTte u MogenupoBaTh pu3ndeckre sBJICHHS U MIPOLECCHI

PA3JIEJI MEXAHUKA (344)
Kunematuka (114)

2. | Paznmunbie cnocoOb [To3HakOMHUTBCS CcO croco0amMM ONMCAHUS MEXaHHMYECKOTO IBHIKEHHS.
OIMMCaHUA MECXaHHUYCCKOT'O cI)OpMy.]'II/IpOB.’:ITB: nIpaBUJIO OIPCACICHUA 3HaKa MIPOCKINU BeKTOpHOﬁ
JIBUYKCHUSL. BEJIMYMHBL; 3aKOH CI0KEHHS CKOPOCTEH.

3. | [IpsimonmHeliHOE TBM>KEHUE. W3yuaTth 0CHOBHbIE (PU3NUECKUE BETMYMHBI KHHEMATHKU:

Ilepememenne. Pagnyc- NepeMelIeHrne, CPEAHssi M MIHOBEHHas CKOPOCTH, NPOWICHHBINA IyTh,
BekTop. PaBHOMEpHOE CpeHsIs TyTeBasi CKOPOCTh, YCKOPEHHE.
MPSIMOJIMHEHHOE IBIDKEHHE. Habmonath 1 onMchiBaTh OTHOCHTEIHHOCTh MEXAHHUYECKOTO JIBHYKSHHUS.

4, CKopoCTh, KOOpAWHATA U H3Mepsarh mnepeMelleHnue, CKOPOCThb, YCKOopeHue Tena. IlpeacraBiars
MPONICHHBIN MYTh PH pe3ynbTaThl WU3MEPEeHWH M BBIYHCICHWN B BHUIE ypaBHeHHH (hopmyn),
paBHOMEPHOM rpadukoB, TabmuII.

HPSAMOJIMHENHOM JIBHKEHHH. OnuceIBaTh NMOCTYIATENFHOE M BpamaTelbHOE ABIKEHUS, PABHOMEPHOE H
KuHeMaTHYeCKOE ypaBHEHUE | PABHOYCKOPEHHOE INPAMOJIMHEHHOE NBWKEHHMS M UX IpaduKu, IBUKEHHE
PaBHOMEDPHOTO JIBUKEHHS. Tela Ha TIUIOCKOCTH. 3almchiBaTth: (OpMydy oOIpeneieHus CcpemHei
5. ﬂBI/DKGHI/Ie TEeja 1o CKOpOCTH HCEPAaBHOMCEPHOI'O0 ABMIKCHUSA, KHUHCMATHYCCKOC YPABHCHUC

mrockoctu. CpemHsis
CKOPOCTB IIPU
HEPaBHOMEPHOM
MPSIMOJIMHENHOM JBIKEHUM.
MrHoBeHHasi CKOPOCTb.

PaBHOMEPHOTO MNPSAMOJIMHEHHOIO JBUKEHUSI, KUHEMATUYECKOE ypaBHEHUE
PaBHOYCKOPEHHOT'O  TPSMOJMHEHHOTO  JIBWXKEHMSA, KHHEMaTHYeCKOe
YpaBHEHHE PABHOMEPHOT'O BPAILATEILHOIO IBUKEHUS TI0 OKPY>KHOCTH.

VYka3piBaTh U OOBSCHATH HAMpPaBICHHE BEKTOpAa MIHOBEHHOH CKOPOCTHU
HEPaBHOMEPHOTO [IBIKEHHS TeNla, YCKOPEHHS CBOOOTHOTO TaJeHus,




JBmxeHue Tena ¢
MIOCTOSIHHBIM YCKOPEHHUEM.
Kunematuueckoe ypaBHeHUE
PaBHOYCKOPEHHOI'O
MPSIMOJIMHENHOT O ABUYKCHHUSL.

LEHTPOCTPEMHUTEIBHOTO  yCKOpeHus. lcciienoBaTh  paBHOYCKOPEHHOE
MIPSIMOJIMHCHHOE JBIKEHHE (HAa MpUMEpe CBOOOTHO TAJCHUSA TeEN) H
paBHOMEPHOE IBHIKEHHE Tella MO OKPYKHOCTH.

[MoHnMare CMBICT OCHOBHBIX (M3WYECKUX BEJIHYHH, XapaKTEPU3YIOMIUX
paBHOMEPHOE IBH)KCHHE TeTa

7. JlaGopaTtopnas paéora 0 OKPYKHOCTH: TMEpUOJ, M YacroTa oOpallleHHs, YIJIoBas CKOpPOCTb,
Nel«HccnemoBanme JIMHEIHAs! CKOPOCTh, LICHTPOCTPEMUTEIBHOE YCKOPEHHUE.
PaBHOYCKOPEHHOTO [IpuMeHATh OCHOBHBIE MOHATHS, (OPMYJIBI U YPAaBHCHUS KUHEMATHKH K
MPSIMOJIMHEHHOTO ABMXKCHUSD. | PEIICHHIO 3a1a4

8. | CBoboaHOE maaeHue Tell.

JIBuxenue tena, Opomennoro | Jlaboparopubie padoThI:
IO/ YTJIOM K TOPU30HTY. 1.MccnegoBanue paBHOYCKOPEHHOTO MPSIMOJIUHEIHOTO IBH>KEHUSI.

9. | JlabopaTopnasi paGoTa Ne2 2.MccnenoBanne ABWKEHUS Tela, OpPOMIEHHOTO0 TOPH30HTAIBHO.
«HccnenoBanue IBHXKEHUS
Terna, OPOIIEHHOTO KonTtpoasnas padora Nel
TOPU30HTAIBHOY. o TeMe «KunemaTtrkay

10. | OTHOCUTEIBEHOCTH
MEXaHHYIECKOTO [BIKCHHS. IIpumepHbIe TeMbl pedepaToB U IPOEKTOB
3aKOH CII0KEHHs CKOPOCTEi. 1.Barsiner Apucrotens u ['amunest Ha BUKEHUE TEIL.

11. | KuneMaruka JABWKEHHS 110 2.0mnprThl ['anumes mo u3y4eHnto CBOOOIHOTO A ICHUS TEI.

OKPYKHOCTH. 3.bammucTuaeckue 3anaun. HacTuibpHas 1 HaBeCHAS TPASKTOPHUH MOJIeTa.

12. | Kourtpoubnas paGora Nel 4.PaBHOMEpHOE U PABHOYCKOPEHHOE JABMXKEHHS TEa 0 OKPY>KHOCTH.

o Teme «KnmeMaTHkay. 5.Iloctpoenue u aHanu3 rpaUKOB ABMKEHUS Tella
Jdunamuka (114)

13. | Moaens MarepuaabHOR ITonnMaTes cMBICT  (QU3WYECKAX  MOZENeH: MaTepuaibHas  TOYKa,
TOYKH. 3aKOH (TIPUHIIHII) VHEepLUaNbHAs CUCTEMa OTcueTa, CcBOoOoaHOoe Teno. DopmynupoBarth
uHepuuu. [lepBblii 3aKOH omnpenenenne PU3NIECKUX BEITUYHH: CHIIBI, MacChl, CHUIBI YIIPYTOCTH, Beca
Herorona. Uneprmanbubie TeJa; MOHATUS LEHTPA TAKECTH.

CHUCTEMBI OTCUETA. Habmromath: ABWKEHHE TN B HWHEPIHAIBHBIX CHCTEMax OTCUETa;

14. | UueprHocTh. Macca. BTopo#t | HHEPTHOCT, T€1 B ONBITE C  BPALIAIOIUMUCA  METAUIMYECKUMU
3akoH Hrrotona. Tpetuit OWINHAPAaMH, HaIeTBIMH Ha CTEPKCHb IIEHTPOOCIKHOH  MAITUHBI,
3akoH HproToHa. B3aUMOJICUCTBHUE TeEJ.

15. | [IpuHIHIIT OTHOCUTETHLHOCTH W3mepsaTh: MacCy Tena pa3HBIMH CIOcO0amMu; MOAYIH CHJI TSDKECTH,
Tamunes. OcHOBHAA U VOPYTrOCTH, TPEHUS CKONBXEHHS TMPSAMBIMA KOCBEHHBIM CrHocoOamu.
obpaTHast 3a1a4i MEXaHHUKH. Hcnonp3oBaTh 3akoHBI HbOTOHA UIsI  ONMHCAHWSI  JOBHKEHUS |

16. | Cua. [TpuHmun B3aUMOJICUCTBHUSI TE€J1 B MHEPLIMAJIBHBIX CUCTEMAX OTCYETA.

CynepHno3uiu CHuJl. Cpma I/I3yan1> MMpUHOUII CYHNEPIIO3UIUMU CHJI, CXEMY OIIbITa KaBeH;[mua,
BCEMHpPHOTO TAroteHust. Cuna | OCHOBHYIO (mpsiMy¥0) U OOPATHYIO 3a/1a4 MEXaHHUKH.

Tsoxectu. Cuna YHOPYTOCTH. (DOpMy.HI/IpOBaTl)i 3aKOH HWHEpIUH, 3aKOHBbI HI)IOTOHa, MPpUHIUIT
3akomn ['yka. OTHOCUTENbHOCTH [amumiesi, 3akoHsl Kemiepa, 3akoH BCEMUPHOTO

17. | JIaGopaTopHas paGora Ne3 TArOTeHU, 3aKoH ['yka. Paznuyats cuiy TsDKECTU M BeC TeJla, CHILY TPEHUs
«I/I3y"IeHI/I€ IBYOKEHU Tejia o | ITOKOs U CHITy TPCHH CKOJIBbXKCHMS.

OKPY>KHOCTH TIOJ] JIeHCTBHEM OOBSACHATH YCTPOMCTBO M MPUHIIUI ACUCTBUS JUHAMOMETPA.
CHJI YIOPYTOCTH H TSKECTHY. OO0cyxIaTh SIBJICHHE MEPETrPy3KH M CMBICI Kod((HIMEHTa MeperpysKH,

18. | /IBmxkeHHE UCKYCCTBEHHBIX POJIb CUJI TPCHUSI B TEXHHUKE H OBITY.
cyrruKoB 3emutn. [TepBast i OOBACHATE ¥ PUBOIUTH MIPUMEPHI SBIICHUS HEBECOMOCTH.

BTOpAs KOCMHUYECKHE [To3HakOMUTBCS € BUIaMU CHJI TPEHUSL.
ckopoctu. [Teperpyski. [Monumares cMmbicn kod(dUIMEHTa TPEHUS CKOJBKEHHS W MPHUBOIUTH €ro
HepecomocTs. Bec Tena. 3HAUEHHUSA JJIsl HEKOTOPBIX MaTEpUajoB.

19. | JlaGoparTopHnas paGora Ned IIpuBOANTE 3HAYEHHME TPABUTALMOHHON IIOCTOSHHOM, IEPBOM U BTOPOM
«ccenoBanye N3MeHEH s KOCMHMYECKHX CKOPOCTEH a5l 3eMIIu.
Beca Tela TIPH ero JBIKCHAH [IpUMEHAT, OCHOBHBIC TOHSTHS, (QOPMYJIbl M 3aKOHBI JMHAMHKH K
C YCKOPEHHEM. PELICHUIO 3a/1a4

20. | Cuna TpeHus.
CoNpOTHBICHUS TIPH JlabopaTtopHbie padoTbl
JBHYKCHUM TeJl B KUIKOCTAX 1 3./3yueHrne MABWKEHHS Tela II0 OKPY)KHOCTH TOJ JCUCTBHEM CHII
rasax. YIOPYTOCTH U TAXKECTH.

21. | Jla6opatopnas padora Ne5 4 VccnenoBaHue M3MEHEHUS Beca Tea MPH ero ABMKCHUU C YCKOPEHUEM.

«3mepenue koddduinenra

5.13mepenne kodhPUIEeHTa TPSHHSI CKOJIbKEHUSI.




TPCHHUA CKOJILKCHUS.

22. | Pemrenue 3aa4 mmo teme KounTtposannasi padora Ne2
«Ilnramukay. 1o Teme «JInHaMuka.

23. | KonTpoJbHasi padora Ne2
1o temMe «JlMHaMuKay. IIpumepHbie TeMbl pedepaToB U NPOECKTOB

1./IBnKeHrne WCKYCCTBEHHBIX CIYTHHUKOB 3€MJIM: OCHOBHBIE€ MPHUHIIUIIBI
IBIDKEHUS, 0OCOOCHHOCTH BBIBOJIA HA OPOUTY.
2.Ileperpy3Ku U HEBECOMOCTh B TEXHHUKE M B OKPYKAIOIIEH KU3HU.
3.YcrpoiicTBo, (hH3MYECKHE OCHOBBI PACKPBITHS U TIOJIETa TapaIioTa.
4113 ucropun pa3BUTHS TPEKOBBIX TOHOK HAa BEJIOCHIENAX U MOTOIMKIAX.
Pacder yrina HakiOHa Tpeka AJs TOHOK.
5. ®@usuka GUryp BBICIIETO MIJIOTAXKA.

3akoHBI cOXpaHeHUs1 B MexaHuke (84)

24. | Vmnynbec MaTepuaibHOR DopMynHpoBaTh onpeneneHus GU3NIECKUX CHII: UMITYJIbCa MaTepHalbHOM
To4kH. Jpyras TOukH, paboTel cuibl, MomHocTH, KIIJ MexaHm3ma, MexXxaHWYeCKOil
(bopMyIUpOBKa BTOPOTO JHEPrUM, KHHETUYECKOHN dHEPTUH, MOTEHIUAIBHOM SHEPTUH.
3akoHa HeroToHa. [onyvars u hopmyaupoBaTh 3ak0H HploTOHA B MMITyIIECHO# hopme.

25. | 3aKOH COXpaHEHUs UMITyJbCa. | BBIUMCIATH: MMIyJIbC Tena, padoTy MOCTOSHHOM CHIIbI, KHHETUYECKYIO U
PeakTHBHOE IBMXKEHHE. MIOTEHIIUANBbHYIO SHEPTHIO.

26. | Llentp macc. [Tonnmate cmbIcn QU3NYECKON MOAENTH — 3aMKHYTas CUCTEMA; HOHSATHMH:

27. | Pabora cunbl. MOLITHOCTb. BHYTPEHHHE U BHEIIHUE CUJIbI, HYJIEBOM YPOBEHb MOTEHIUAIBHON HEPTHUH,
KI1J] MmexaHu3ma. [OTEHIHANbHbIE CHJIBL;, (PU3MYECKMX 3aKOHOB: COXPAHEHUS UMILyJIbCa U

28. | MexaHndecKas YHEPTHSL. COXpaHEHUs] MeXaHn4ecKol sHepru. OOBSICHATH PEaKTUBHOE IBM)KEHHE Ha
Kunetunueckas SHEpIusl. OCHOBC€ 3aKOHa COXpaHCHHA UMITYJIbCA.

29. | HoTeHupanpHas sHeprus. 3anmucbiBaTh W aHANIW3UpOBaTh  (HOpMYITy  ONpeAeieHus:  paboTbl

30. | 3akoH coxpaHeHus IIOCTOSIHHOM CHITBI 2114 oOriero ciryJas; pa60T111 CHJI YIIPYTOCTH H TDKECTH;
MEXaHUIECKOil SHEPTHL. KMHETUYECKON JHEpTuM TeNa, MOTEHIHMAIbHOW 3HEPruu B3aUMOIEHCTBUA

31. | Kontpoasnas paGora Ne3 Tena W 3emMid, TOTEHIHAIbHOW DSHEPTHH YyNpyro aedopMHUPOBAHHOM
10 TeMe «3aKOHBI coxpaHenus | [1PYKHHBL.

B MEXAHHKE. XapakTepu30BaTh MPOU3BOAUTENFHOCTh MAlIMH U JABHUTaTeNel, UCIONb3ys
MOHATHE MOLTHOCTH.
YcTaHaBnMBaTh CBS3b MEXIY PaOOTOI MOCTOSHHOW CHJIBI U M3MEHEHHEM
KMHETHYECKOIl Hepruu Tesna, paboToil
[IOCTOSTHHOM CHJIBI ¥ U3MEHEHHEM MOTEHIIMAIbHOM SHEPT UM CUCTEMBI TE.
HaGnronate M3MeHEHHMsI MOJOXKEHHUS Tela W IOTEHIHAIbHOW SHEpruu,
CKOPOCTH JIBM)KEHUS TeJla U KHHETUYECKOM dHEpruu.
[IpuMeHATE 3aKOHBI COXPAHEHNS] B MEXAHHUKE K PEIICHUIO 331a4.
KounTtpoasnas padora Ne3
10 TeMe «3aKOHbBI COXPAHEHUS B MEXAHUKE.
IIpumepHbIe TeMbl pedepaToB U MPOEKTOB
1.PeakTBHOE IBMKEHUE B IPUPOJE U TEXHHUKE.
2.Buznpl pakeTHBIX [ABHMraTeledl M HX HCIOJIb30BaHUE TPH JBHKEHHUH
CaMOJICTOB M 3aIlyCKE UCKYCCTBEHHBIX CIIyTHUKOB 3€MJIH.
3.JlocTi>KEHUsI OTEYECTBEHHBIX YUYEHBIX M KOHCTPYKTOPOB PpPaKETHOM
TEXHUKH TIPU 3aITyCKe UCKYCCTBEHHBIX CITyTHUKOB 3€MIIH.
4.3ak0OH COXpaHEHWs HMITyJbCAa W 3aKOH COXPAHEHUS MEXaHWYEeCKOH
SHEPTUU: U3 UCTOPUHM OTKPHITUS, (HOPMYIHMPOBKH, NMPUMEPHI U TPAHUIII
MIPUMEHEHUS.
5.BpIunciieHne TOpMO3HOTO MYyTH aBTOMOOMIIS

CraTtuka. 3aKoHBI THAPO- H 23POCTATHKH (44)

32. | PaBHOBecHs MaTepHaIbHOM [lpumensats npu OOBSICHEHHH paBHOBeCHs Tel (U3HYECKHE MOJCIH:
TOYKH. Y CIIOBHS paBHOBECHSI | aDCOIIOTHO TBEPJIOE TEJO, IIEHTP MACC U LEHTP THKECTU Tena; PU3NIECKIe
TBEPABIX TeNl. Buapl BEIMUYUHBI: MOMEHT CHJIBL, TUIEYO CHUIJIBI.
paBHOBECHS TBEPIBIX TEI. @opmynupoBaTh U OOBSACHATH IEPBOE U BTOPOE YCIOBUS DPaBHOBECHUS

33. | LenTp TsmKECTH TBEPAOTO TBEPJOTO Tena.
tena. Buapl paBHOBecHs. [IpuBomuTs mpHUMEpPHl BUAOB pABHOBECHUS TBEPIABIX TN, MPOCTHIX

34. | laBiacHHE B )KUIKOCTAX H MEXaHHU3MOB.




razax. 3akoH Ilackas.

(I)OpMy.]'II/IpOBaTbl YCJIOBHUC PpaBHOBCCUA pbldara, IMIPpUHOUII MHUHHUMYMa

35. | 3akoH Apxumena. YciaoBue MOTEHIMAIBEHON DHEPTHH.
wiaBanus Tea. JlamuaapHoe | [IpuMenaTs yciaoBue paBHOBecHs pblyara Uil OOBSICHEHHS JeHCTBUS
TypOyJIeHTHOE TeUeHnE Pa3IMYHBIX HHCTPYMEHTOB, UCITIOJIb3YEMBIX
JKUJIKOCTH. Y paBHEHHE B TEXHUKE U OBITY.

Bbepuymu. Iloasémuas cuna Beruncnsars momHocts 1 KIIJ[ MEXaHU3MOB 1 MallIVH.

Kpblla caMoJI€Ta. ®opMyHpOBaTh U OOBIACHATH HA OCHOBE JKCIIEPUMEHTOB 3aKkoH [lackas,
3aKOH ApxuMezaa, ycioBue miaBaHus Tesl. OOBACHATH OMBIT ToppUvesu
10 OOHAPYKEHUIO aTMOC(EPHOTO JTABICHUSI.
Uzmepsars atMochepHOe AaBICHUE ¢ TTOMOLIBIO OapoMeTpa- aHepousa.
Hab6nronats u aHaTU3UPOBaTh IEHCTBHE apXUMEIOBOM CHUTBI.
Pemarp 3anaun Ha npuMeHeHue 3akoHoB [lackans nu Apxumena.
IIpumepHbIe TeMbI pedepaToB U MPOEKTOB
1.IIpocTeie MEXaHU3MBI: OT ApXHUMe/a 10 HAIIUX JTHEH.
2.B kakux ycTpoicTBax MpOSABIAETCA «30JI0TOE MPABUIIO» MEXAHUKN?
3.IIpumenenue ypaBHEeHUS! bepHYIIN B TEXHHKE.
4.PazBurue aBuauuu B Poccum u 3a pyOexxom: ydeHble, KOHCTPYKTOPBL,
TEXHOJIOTHH, PE3YJIbTaTHI.

PA3AEJ MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMMUMKA (214)
OCHOBBI MOJIEKYJIAPHO-KHHeTHYecKoil Teopuu (104)

36. | OCHOBHBIE TIOJIOKEHUS @opMynHpOBaTh OCHOBHBIC MOJIOKEHHUS MOJIEKYJSIPHO- KHHETHYECKOU
MOJIEKYJIIPHO-KHHETHYECKON | TEOpHH.

TEOPUH U UX OIBITHHIC [IpuBomuTh o0OIIME XapaKTEPUCTHKH MOJEKYJ: pa3Mepbl MOJEKY,
obocHoBanus. ObmIHe KOJINYECTBO BEIECTBA, YMCIO ABOTaJpo, OTHOCHUTENbHAs MOJIEKYJIIpHas
XapaKTEPUCTUKHU MOJIEKYI. Macca, MOJIsIpHasl Macca.

Temneparypa. U3mepenue [TonnMatre cMBICT U 3HATh YHCIOBBIE 3HAUEHHS MOCTOSHHOW ABOTajapo,
TemnepaTypsl. AOCOIIOTHAS ATOMHOM €JUHHUIBI MAacChl, IMOCTOSIHHOM bonbliMaHa, yHUBepcalbHOU
LIKaJIa TEMIEPATYP. ra3oBOM IIOCTOSIHHOI.

37. | TemnoBoe Hab6mongate OpoyHOBCKOe nBmkeHHEe W sBieHHe Mud¢y3un. OObSICHATH
(TepMOTMHAMIYECKOE) B3aUMOJICUCTBHE YAaCTUL[ BEIECTBA HA OCHOBE MOJEJEH CTPOECHMS Ta30B,
paBHOBecHe. JKUAKOCTEN U TBEPABIX TEIL.

Makpockonudyeckue [Monumare cMmbICT (U3MYECKUX MOJCNICH: WACATBHBIA Ta3; IOHITHIA:
napamMeTpbl TEPMOJMHAMHUYECKAss CHCTEMa, pPABHOBECHOE COCTOSIHME CHCTEMBI,
TEPMOTMHAMHYIECKOH PaBHOBECHBIN MPOLIECC, CPEAHEKBAIPATHYHASI CKOPOCTb, CPETHSS CKOPOCTb,
cucteMbl. CBOHCTBA Ta30B. HamOoyiee BepOATHAs CKOPOCTb, CpEAHAS KUHETWYecKas JHEPTHs
Mogenp naeaipHOro rasa. Xa0THYECKOTO JBM)KEHUS MOJIEKYJ ra3a, BHyTPEHHSS SHEPTUs UAEAIbHOIO

38. | I'a30BbIC 3aKOHBI. YpaBHEHHE | 'a3a.

COCTOSIHUS HICaTBHOTO ra3a. M3yuaTe moHsTHE TEMIEpAaTyphl KaK MapaMeTpa PaBHOBECHOTO COCTOSHUSA
OcHoBHoe ypaBHenue MKT. TEPMOJIUHAMUYECKON CUCTEMBI.

39. | Temmeparypa u cpenHss W3mepsaTe TeMmmepaTypy Tell TEPMOMETPOM C YYETOM MOrPEIIHOCTH
KWHETUYCCKAsA dSHEPT U HA3MCPCHUA.

XAOTHUYECKOTO TBHYKECHIS @opMynHpOBaTh HYJIEBOW 3aKOH TEPMOJWHAMUKH. Y CTAHABIMBATH CBS3U
MoKyl BHyTpenHss MEX]y: CpEITHEW KMHETUYECKOW IHEPTUEN XaOTUUECKOTO MOCTYNaTENbHOTO
SHEPIHUs UIEaTbLHOTO Ta3a. IBIKEHUS. MOJIEKYJ HACAIBHOIO Tra3a W TEMIEpaTypod; OCHOBHBIMHU
I/IBMepCHI/Ie c}(opoc”[ef/'[ MAaKpOCKOIMMYECCKUMU ITapaMETpaMu NUCaJIbHOI'O ra3a Ipu U30Mpoueccax.

MOJIEKYJI Ta3a. ®opmynupoBaTh: 3akoHbl boins—Mapuorra, apns, I@eit-Jlroccaka,

40. | CBoWCTBA KHUIKOCTEIA. 00beTMHEHHBIN Ta30BbIN 3aK0OH, 3aK0H J[anbToHA.

HOBGpXHOCTHOC HaTsHKCHUE. BBIpa)KaTB SHaYCHUA TEMIIEpAaTyphbl TE€lIa C IMOMOIIBIO IMKAJIbI HCHBCI/IH,
CMauuBaHue U TEPMOJIUHAMUYECKOM MIKAJIBI TEMIIEPaTyp.

HECMAa4YUuBaHUE. KaHI/IHJ'IﬂpHBIC ITo3HAKOMHUTECS C OIBITAMU IJ_ITepHa 10 UBMEPEHHUIO CKOPOCTU TCILJIOBOI'O
siBJieHUs1. TerioBroe JABHAKCHUS YACTHIL.

pacIIupeHue KHUIKOCTEHH. OOBACHATH M30TEPMUICCKUH, N30XOPHBIN, W300apHEIH MPOIECCH ¢ TOYKH

41. | CtpoeHue u CBOHCTBa 3pEHUs MOJIEKYJISIPHO-KMHETHYECKON TEOPHH.

TBEPIBIX TeT. AMOPGHEIE AHanM3upoBaTh  OCHOBHOE  ypPaBHEHHE  MOJIEKYJIAPHO-KHHETHYECKOMH
Tena. TEOpHH, rpaduKu H30MPOLIECCOB.
42. | JlaGoparopnas paGora Ne6 [TomydaTs 3aBUCUMOCTH JaBJICHHUS MAEANBHOTO Ta3a OT KOHLEHTPAIHH €ro

«M3y4yeHue n30TepMUIECKOrO
IpoLeccay.

MOJIEKY1 H aOcomoTHON Ttemmeparypel. OmnpenensiTh BHYTPEHHIONO
SHEPTrHUI0 OJTHOATOMHOTIO ras3a. M3yuaTh CTpoeHue U CBOMCTBA TBEPABIX Te,




43.

JlabopaTopHas padora Ne7
«/3yueHue ypaBHEHUS
COCTOSIHHSI HACATBHOTO Tra3ay.

aMOp(l)HI:IX TECII. HpI/IMCHHTL OCHOBHOC YpaBHCHHC MOJICKYJISIPHO-
KWHETHIECKOM TCOpUH, YPABHCHUEC COCTOAHHUA HJACAJIHLHOI'O Ira3a, ra3oBbIC
3aKOHBI K PCIICHUIO 3a4a4

44, | Pemenue 3a7a4 1o TeMe
«OcHoBel MKTY. JlaGopaTtopHbie padoTbl

45. | KontpoJabHas pa6ora Ned 6. VI3yuenne M30TepMHYECKOT0 Iporiecca.

110 TeMe «OCHOBBI 7. VI3yueHue ypaBHEHUS COCTOSIHUSI HIEATbHOIO rasa.
MOJIEKYJISIPHO-KMHETUYECKON
TEOPUN». KouTtpoJsannasi padora Ned
1o TeMe «OCHOBBI MOJICKYISIPHO-KUHETHUECKON TEOPHUI.
IIpumepHbIe TeMbI pedepaToB U MPOEKTOB
I.I0kanst Temnepatyp B Poccum u EBpone B XIX u XX BB.
CpaBHUTEIHHBIN aHATU3.
2. KonctpymnpoBanne u ucisITanue TOCKH [ anproHa.
3. IloBepXHOCTHOE HATSHKEHHE W KalWJUIAPHBIE SBICHUA B MPUPOAEC U
TEXHUKE.
4. UccnenoBanue CBOMCTB aMOP(HBIX Tell.
5. Kunkue KpucTajuibl: CTPYKTYpa U CTPOEHHUE, CBOWCTBA, IPUMEHEHHE
OcHOBBI TepMOTUHAMUKH (64)

46. | PaGorarasa B OOBSACHATH TIOHATHE BHYTPEHHEW SHEPTUM MaKPOCKOMHUYECKOH CHCTEMBI C
TepMoauHaMuKe. KOMM4ecTBO | TOYKM 3pEHUS MOJIEKYJISIPHO-KHHETUIECKON TEOPHUH.

TEIUIOTHI. Y paBHEHUE Habmogath ¥ 3KCHepUMEHTaIbHO HCCIIE0BaTh M3MEHEHHE BHYTpPEHHEH
TEIUI0BOro OanaHca. SHEPTUM TEPMOJWHAMMYECKOW CHCTEMBI TIPU COBEPIICHUU PaOOTHI

47. | IlepBblii 3aKOH BHEIITHUMH CHJIaMU, TIPOTHB BHENTHHUX CHJI, TIPU TETIOOOMEHE; W3MEHEHNE
TEPMOJIUHAMUKH. BHYTPEHHEH  HSHEpPruM  TEPMOAMHAMHYECKOM  CHUCTEMBI 32  CUeT
[IpuMeHeHMe TIEPBOTO 3aKOHA | MEXaHWYECKOH paboThl U aquabaTH4eCKOM IPOLECCE.

TEPMOJINHAMUKHU K M3yuath ycCTpOMCTBO M MNPHUHLIMI JEWUCTBUS Kajlopumerpa. Paznnuats
H30IPOLIECCaM. YVACIBHYI TEIUIOEMKOCTh BELIECTBA, TEIUIOEMKOCTh TEjla U MOJISIPHYIO
AnmabaTrdaeckuii mporiecc. TEIUIOEMKOCTb BEILIECTBA.

48. | TemnnoBble MalIUHBL. Ompenensats paboOTy HACATBHOTO Tra3a NpH H300apHOM TIpoIlecce C
HeoOpaTtuMoCTh TEMIOBBIX oMOIbi0 TpadukoB B KoopauHatax p—V. DopMmymmupoBaTth: MEpBBIT
mamud. [IpuHun geicTeus 3aKOH TEPMOJIWHAMUKH KaK 3aKOH COXPAHCHHS JHEPTHH IS TETUIOBBIX
TEIUIOBOTO JIBUTATEJsI. MIPOLIECCOB; BTOPOH 3aKOH TEPMOJINHAMHUKH.

49. | Bropoii 3aK0H 3anwceIBaTh: ypaBHEHHWE IIEPBOTO 3aKOHA TEPMOIUHAMUKH, (HOPMYIIBI
TEPMOJMHAMKKH. [[HKIT ompeneneHus ynenbHoil TeroeMmkoctu BeulectBa, KIIJ[ wmaeanbHOrO
Kapno. UneanbHas TETUIOBOTO JABUTATEIIS.

XOJIOIWJIbHAS MAIIIHHA. [IpuMeHsATs epBhIi 3aKOH TEPMOJIUHAMHUKH K 00OBSICHEHUIO H30TIPOIIECCOB.
JKOJIOTHUYECKUE Hp06ﬂeMH OGCY)KZ[aTB HCBO3MOXHOCTH CO3JaHUA BECYHOT'O ABHUIaTCIIA, Heo6paTI/IMOCTL
HCIIOJIE30BaHUS TEIUIOBBIX TCINUIOBBIX IPOIICCCOB B IIPUPOJC.

MAIITHIH. O65psacuaTs B pamkax MKT HeoOpaTuMocTh MaKpOCKOTIMYECKHX MPOLIECCOB

50. | Pemrenue 3amau mo teme B TIIPUPOJE.

«OCHOBBI TEPMOJAUHAMUKI . PaccmaTpuBarh: ycTpOHCTBO M NPUHIMIT ACHCTBUS TEIUIOBOTO JBUTATEIS,

51. | KonTpoubHas pa6ora Ne5 HIeaTbHON XOJIOAMILHON MaInHb; UK KapHo kak mpuMep oOpaTUMOro

1o TeMe «OCHOBEI
TEPMOTHHAMUKI.

mporiecca.
OOCyX1aTh W OIICHHBATh 3KOJOTHYCCKHE MPOOJIEMbI, CBS3aHHBIE C
HCIIOJIb30BAHWEM TEIUTOBBIX MAIWH. Pemath 3amaud Ha MpPUMEHEHHUE
MEPBOTO 3aKOHA TEPMOIAMHAMHKH, COCTABJIIEHHE YPaBHEHHUS TEILIOBOTO
OanaHca

KonTtposbnas padora Ne5
110 TeMe «OCHOBBI TEPMOAMHAMUKI.

IIpumepHbIe TeMbI pedepaToB U MPOEKTOB

1. VI3 uctopun n300peTeHus TEIUIOBBIX ABUTaTENCH.

2. XomnoawnbHBIE MAIIWHBI: BHIBI, YCTPOWCTBO, MPHUHIUI JEHCTBUS,
MIPUMEHEHHE.

3. Dkoyoruyeckue mpooIeMbl UCIIOIb30BaHMSI TEILUIOBBIX MAIIIMH: aHAINU3 U
CHOCOOBI pEIIeHMs.

4. Yro m3o0penu xeiimc Yart u MBan MBanosuy Ilon3zyHos?




| 5. Asurarenp CTupiuHra — TEIUIOBOH ABHraresb ¢ cambiM BeicokuM KITJ{

H3meHenusi arperaTHbIX cocToOsTHMIA BemecTBa (54)

52. | Ucnapenue 1 KOHICHCAIHS. CpaBHHUBaTh CTPOEHHE U CBOWCTBA JKUIKOCTEH, ra30B U TBEPABIX TEJl.
Haceimennstit map. Kuneane | PaccmatpuBaTh ¢a3oBbie iepexobl, MPOUCXOSAIINE MEXKAY KUIKOCTHIO U
JKUAKOCTH. BraxxHocTb ra3om, XHUJIKOCTbIO Y TBEPJIbIM TEJIOM.

Bo3ayxa. U3mepenue IlonmaTh CMBICTT TIOHSTHH: HACHIICEHHBIM W HEHACHIIEHHBIA Tap,
BJIXKHOCTHU BO3JTyXa. TeMIepaTypa KUICHHS, yJelbHas TEIUIOTa MapooOpa3OBaHMs JKUIKOCTH,

53. | JIaGopaTopHasi pagoTa abcomoTHasT W OTHOCWTENbHAas BIAKHOCTh BO3JAyXa, TeMIleparypa
Ne8«M3mepenne IJIaBJICHUSI, YAeNbHAas TEIUIOTa IUIABJICHUS BEIIECTBA.

OTHOCUTENHHOU BIAXKHOCTHU N3yyaTp 3aBUCHMOCTh TEMIEpPAaTypbl KUIIEHUS >KUIKOCTA OT BHEIIHErO
BO3JIyXa. JIaBJICHUS.

54. | InaBnenue n kpuctawmszanus | OOBACHATE  yCTPOWCTBO M INPUHLMUI  JEHCTBHA:  IICHMXPOMETPA,
BEIIECTBA. KOHJIEHCAIITMOHHOTO ¥ BOJIOCHOTO TMIPOMETPOB; U3MEPATH C UX MOMOIIBIO

55. | JIaGopaTopHasi pa6oTa Ne9 BJIA)KHOCTh BO3/1yXa.

«M3Mepenne TemMnepaTypebl BpluucniaTe OTHOCHTENBHYIO BJIQXHOCTH Bo3Ayxa. McciemoBaTh C
KpHUCTaJIU3alui U yﬂen},Hoﬁ IIOMOIIIBIO Fpa(bI/IKOB IIPOUECChI KUIICHWA BOJbI U IUIABJICHHS BCUICCTBA.

TeMIepaTyphl I1aBIeHUs Pemarp 3amaun Ha onpeneneHne (HU3MIECKUX BEITUYHH, XapaKTEPHU3YIOUIINX
BEILIECTBAY. (a3oBble TEpexXOoJbl Ta30B, JKUIKOCTEH W TBEPABIX Tel, Ha COCTaBJICHHE

56. | KonTpoJsibnas padora Ne6 YPaBHEHHS TEIIIOBOTO Oananca
o teme «M3mMeHeHus
arperaTHbIX COCTOSIHUI JlabopaTopHbie padoThI
BELIECTBAY. 8. M3mepeHne OTHOCUTENBFHON BIIaYKHOCTH BO3yXa.

9. U3Mmepenne TeMiiepatypbl KpUCTAIIH3AIHH

U yIETBHOU TeMIlepaTyphl IJIaBJICHUS BEIIECTBA.

KonTtposbnas padora Ne6

1o TeMe «MI3MeHeHuUsI arperaTHbIX COCTOSIHUM BEIIECTBAY .

IIpumepHbIe TeMbI pedepaToB U MPOEKTOB

1. Posb mpornieccoB ucnapeHns U KOHIEHCAIMK B IPUPO/IE.

2. Uzyuenne pazoBoii AuarpaMMbl BOJBI U JIbJA.

3. CrtocoObI TPaHCIOPTHPOBKHU M XPaHEHHS CKMIKEHHBIX Ta30B.

4. Mcnonp30BaHNe CXKIDKEHHBIX Ta30B B KOCMOHABTHKE.

5. Cocya Jproapa: ycTpoiCTBO, MPUHLIMI JESHCTBUS, IPUMEHEHHE
PA3JAEJ DJIEKTPOAUHAMMKA (124)

OuekTpocTatuka (124)

57. | DnekTpudeckuii 3aps. OOcyXIaTh: CYIIECTBOBAaHHE JJIEKTPOCTATHYECKOTO TOJSA KaK YacTHOTO
OnexTpuzanus Teq. 3aKoH cilyyas TIPOSIBJIEHHUS JJIEKTPOMAarHUTHOTO TOJii B BBIOpaHHOM cucTeMe
COXpaHEHUS SJIEKTPUYECKOTO | OTCUETa; CBOMCTBA 3HAKOBOI MOJIEIH 3JIEKTPOCTATUYECKOTO MO — JIMHUI
3apsza. HaNpsOKEHHOCTM W TPUMEHATh €€  IpU  aHauu3e  KapTHH

58. | 3akon Kynona. 3JIEKTPOCTATHYECKUX IMOJIEH.

59. | DnekTpuueckoe moJe. AHanu3upoBaTh  CBOMCTBa  3JEKTPUYECKOTO  3apsiga.  lIpuMeHATh
HanpskeHHOCTH (hm3uyIecKyt0 MOJIeTh — TOYEYHBIH 3apsi/l MPH W3YYEHUH DIEKTPHUECKUX
3JIEKTPUYECKOTO MOJISI. B3aUMOJCHCTBUH MOKOSAIMINXCS 3apsKESHHBIX Tell.

60. | I'paduueckoe n3odOpaxkeHue @opMyIHpOBaTh: 3aKOH COXPAHEHWS JJEKTPUUECKOTO 3apsiia, 3aKOH
5JIEKTPHYECKHX TIOJIEH. Kynona, mpuHIMn cynepno3uiuy 3JeKTPOCTATUYECKUX TOJEH.

61. Pabota KYJIOHOBCKUX CHIL. PaCCManI/IBaTB CXEMY yc’prﬁCTBa: OJICKTPOCKOIIA, OJICKTPOMETpPA,
DHeprus B3auMOoJCHCTBUS KPYTHIBHBIX BecoB KyioHa.

TOYEUHBIX 3aPAJIOB. OmpenensaTh HAIpPaBJICHUS BEKTOPOB KYyJOHOBCKHMX cwi. Habmromats

62. | lloTenmuan CUJIOBOE [JEHCTBUE 3JIEKTPOCTATUYECKOTO TMOJs HA BHECEHHBI B HETO
3MIEKTPOCTATHYECKOTO Mo i | YICKTPHUYCCKHIL 3apsi.

Pa3sHOCTb IOTCHIIHAJIOB. OOBSACHATH HANpaBICHHE BEKTOpa HAMPSHKECHHOCTH SJIEKTPOCTATUYECKOTO

63. | [IpoBoaHUKH B TI0JIS1 B IPOM3BOJIBHOM TOYKE TOJISI.
3JIEKTPOCTATHYECKOM TIOJIE. N300paxkare OQHOPOIHOE AIEKTPOCTATHUECKOE II0JIE C ITOMOIIBIO JIMHHMA
JIHDICKTPUKHY B HaNpsSHKEHHOCTH.
3JIEKTPOCTATHYECKOM TIOJIE. Pewate 3agaun Ha OpUMEHEHHE 3aKOHa Kynmona wu npunnuma

64. | DiekTpHueCKas EMKOCTb. CYTIEPIIO3UIIUH TIEKTPOCTATUIECKHUX TOJIEH.

[1nockuil KOHAEHCATOP.

[Tonnmare (U3WYECKWII CMBICI W 3aluChIBaTh (OPMYJIBI OMpEAETeHUS




3aBHCHMOCTD COTIPOTHBIICHUS

CoenvHeHNe KOHAEHCATOPOB. | SHEPreTHYECKUX XapaKTepUCTUK 3JEKTPOCTATHUECKOTO TIOJIS:

65. | JlaGopaTopHasi padora Nel) | NOTEHIMaNbHAas OHEPIUS  B3aUMOJECHCTBHMS  DIEKTPUYECKMX  3apsJIoB,
«3MepeHne 3JeKTpUIECKOr | MOTEHIUAN, PAa3HOCTh TMOTCHIMAJIOB, JHEPTUS JIEKTPUUYECKOTO OIS
€MKOCTH KOHAEHCATOpay. 3apsHKEHHOTO KOHJIEHCaTopa.

66. | DHEprus DJIEKTPUUECKOTO OO6cyxnaTh MOTEHIMATIBHOCTh 3JIEKTpocTaTHYeckoro mouisi. IlokasbIBarh,
OIS, YTO OJHOPOJHOE 3JEKTPOCTaTHUECKOe Tojie 00a1aeT sHepruen (KOCBEHHO

67. | KontposibHasi padoTaNe7 o | Ha ONBIT€) M paboTa CHII OJHOPOIHOIO BJIEKTPOCTATHYECKOTO MOJIS HE
TeMe «IIEKTPOCTATUKAY. 3aBHUCHUT

0T (OpMBI TPACKTOPUH IBIDKYLIETOCS 3apsa. Y CTaHABIMBATE CBSI3b MEXKILY

68. | Pemenne 3amaua mo teMme HaIPsDKCHHOCTBIO DJICKTPOCTATUYCCKOTO ITOJIS M HAIIPSIDKCHUCM.

«DIEKTPOCTATHKA» OOCyXIaTh CBOWCTBO SKBHUIIOTCHIMAILHBIX MOBEpPXHOCTeH. CpaBHHBATH
SKBUMOTEHLUUAIbHbIE TOBEPXHOCTH OJHOPOJHOTO 3JIEKTPOCTATHUECKOTO
IIOJIS ¥ TI0JISA, 0OPa30BAHHOI'O TOYEYHBIM 3aPSIOM.

Habnronmate  siBIeHHE  3JEKTPOCTATHUECKOW  WHIYKOUH,  CHOCO0
JNEKTPU3AIN  Yepe3 BIUSHHE, SBJICHHWE TOJSPU3ALNN TUDJIEKTPHKA,
HaXOZAIIErocs B 3JEKTPUIECKOM TOJIE.
OOBACHATH SIBICHUS DJIEKTPOCTATUYECKOW HWHAYKIUH W TOJSPU3ALNN
JUBJIEKTPHKA.
[Monnmare  cMbicT  (U3UYECKOW  BENUYMHBI —  JIMDJICKTpUYECcKast
IIPOHUIIAEMOCTh BEIIECTBA M MPUBOJUTH €€ 3HAa4eHHs [UIsI Pa3HBIX
TUDIIEKTPUKOB.
3anuceiBaTh 3akOH KynoHa U1 37E€KTpOCTaTHYECKOTO B3aMMOJCHCTBHA
TOUYEYHBIX HEMOJBI)KHBIX 3aps/10B
B cpene, (GOpPMyNbl ONpEACNEHHS JJIEKTPOEMKOCTH  yEIHMHEHHOTO
MIPOBOJHMKA M KOHJAEHCATOpa, KOHJIEHCATOpa C IUAJIEKTPUKOM, IHEPTHIO
3JIEKTPOCTAaTHYECKOTO MOJs  3apsHKCHHOTO  KOHAEHcaTopa, OOBeMHOMN
IJIOTHOCTH SHEPTUH JEKTPOCTATUYECKOTO MOJIS.
HccnenoBare 3KCIEPUMEHTABHO 3aBUCHMOCTD JIEKTPOEMKOCTH IUIOCKOTO
KOHJIEHCATOpa OT PacCcTOSIHUSI MEXY IJIaCTUHAMU, OT IJIOLIAN MJIACTHH U
OT 3aIOJIHAONIEH KOHAECHCATOP CPEMBI.
Pemarp 3amaunm Ha omnpenencHHE OSHEPTeTHMUYECKUX  XapaKTEPUCTHK
OJTHOPOJIHOTO 3JIEKTPOCTATHYECKOTO TOJIS, TapaMeTPhl KOHIEHCATOPOB.
JlabopaTopHas paGoTa
10. M3mMepeHue 3JIeKTpUIECKO eMKOCTH KOHJIEHCATOpa.
Kountpoabnast paGora Ne7
10 TeMe «DIEKTPOCTATUKAY.
ITpumepHbIe TeMbl pedepaToB U IPOEKTOB
1. 13 ucropun ycraHosnenus 3akoHa Kynona.
2. BnugHue >3neKTpPOCTaTUYECKHX IMoJiell OONbIION HANpsKEHHOCTH Ha
OpraHH3M YEJIOBEKa.
3. DOmnekTpocTarhdeckass 3allliTa YyBCTBUTEIBHBIX H3MEPUTENBHBIX
puOOPOB. 3a3eMIICHHE.
4. U3ydeHue ycTpoilcTBa W TNPUHIMNA AECHCTBUSA 3JIEKTPOCTATHUECKOTO
(wIpTpa O OYHUCTKE BO3JYyXa OT IbUIN
11 kaacc (68 4, 2 4 B HeJeT10)
Ne Tema IIporpammHoe cogep:xaHue
SJIEKTPOJJUHAMHUKA (ITPOAOJIZKEHUE) (244)

IMocTosiHHBII 31eKTPUYECKHUil TOK (94)

1. YcnoBus CylmecTBOBaHUSA PaccMarpuBaTh pasnuuHble JEHCTBHS AIEKTPUUECKOIO TOKA.
JIEKTPUYECKOTO TOKA. Ilonumare cMbIcT W 3amucbiBaTh (OPMYNBl ONpPENENCHHS OCHOBHBIX
ONeKTpUIEeCKHii TOK B (U3NUECKNX BEJIMYHMH, XapaKTEPU3YIOIIUX MOCTOSHHBIA TOK U €ro
IPOBOJHUKAX. UCTOYHMKM: CHJIa TOKa, HaNpsDKEHHE, CONPOTUBIEHUE IPOBOIHHKA,

2. 3akon OMa Ul y4acTKa [ernu. | yAeIbHOe CcompoTuBleHue npoBogHuka, OJIC, pabora M MOILIHOCTbH

SJICKTPUYCCKOI'O TOKA.




OT TeMIepaTypsl

OOBACHATE: YCJIOBHA BO3HHUKHOBCHUSA U CYHICCTBOBAHHA MOCTOAHHOIO

3. CoeanHeHne NPOBOJHHUKOB. TOKQ; pOJIb CTOPOHHUX CUJI, JEHCTBYIOIIUX B HCTOYHUKE TOKA.

4. PaboTa u MmomHoCTh PaccmarpuBaTrh yCTpOWCTBO M (PU3UYECKHE OCHOBBI Pa0OTHI: Pa3ITUIHBIX
DJIEKTPHYECKOTO TOKA. 3aKOH WCTOYHHMKOB ITOCTOSHHOT'O TOKA, peocTara, IOTeHIIMOMETpa.
Jixoyns—1JleHua. N3mepsTh: cuily ToKa ¢ MOMOIIbIO aMIIEPMETPA U HANPSKEHUE C TIOMOIIbIO

5. I/IBMepCHI/IC CUJIBI TOKA, BOJIBTMETpPaA Cc YUueTOM a0COJIIOTHOM IMOrp€IIHOCTU HU3MCPCHHUA,
HaPSOKEHUS U COTPOTHBIICHHE C ToOMoOmbl0 MynbTEMeTpa; JJC u BHyTpeHHeEe
CONPOTHUBJICHUS B COTMPOTHBIIEHNE UCTOYHHKA TOKA.
3JIEKTPUYECKOH LIeTH. Onpenenars 3Hak 9/]C B 3aBUCHMOCTH OT HampasieHUs1 00X0/1a KOHTYPA.

6. DIEKTPOABUKYIIAS CHIIA. @opMyIHpoBaTh W 3aMUCHIBATE OCHOBHBIE 3aKOHBI IMOCTOSHHOTO TOKa:
VICTOYHMKH TOKA. 3akoH Owma I ydacTka 1enw, mepBoe mnpaBwio Kupxroda, 3akon

7. 3akon OMa juts monHoi nenu. | AKoyns—IJlenna, 3akon Oma i TIONHOH (3aMKHYTO#) 1enu, 3akoH Oma

8. JlaGopatopnas paGora Ne 1 | U4 yuacTka nenn, coziepsariero SJ1C.

«Usmepenne DJIC u CpaBHHBaTh  MPOBOJHUKM MO  HUX  YACIBHBIM  3JIEKTPUUYCCKUM
BHYTPEHHETro conpoTupieHuss | CONPOTHBICHUAM.
HCTOYHHKA TOK. OOBSACHATH 3aBUCHMOCTh CONPOTUBIICHHS IPOBOJHMKA OT TEMIIEPATypHI.

9. KonTtpounsnas padoraNel o Co0upars, UCTIBITHIBATH M PACCUUTHIBATH MAPAMETPHI ANIEKTPUUECKHX IIETIeH
teMe «I[1O0CTOSHHEEIA C pa3HbIM COEIMHEHHEM ITPOBOAHHUKOB
3JIEKTPUUECKUN TOKY.

JlaGoparopnas paéora

1. I3mepenne D/1C 1 BHYTPEHHETO CONIPOTHUBIICHUS HCTOYHHAKA TOKA.

KonTtpoannas padora Nel

1o TeMe «I10CTOSIHHBIHN 3JIEKTPUUECKUI TOKY.

IIpumepHbIe TeMbl pedepaToB U NPOEKTOB

1. UcTOYHMKM MOCTOSIHHOTO TOKA: BHIBI, YCTPOUCTBO, (PU3NUECKUE OCHOBBI

paboTHI, MpUMEHEHHE.

2. Moctuk YUTCTOHA: CXeMa U PUMEHEHUE.

3. Peocrtarbl, MOTEHIMOMETPBI, Mara3uHbl CONPOTHBIICHUN: YCTPOMCTBO,

MPUHIUN TEUCTBUS, IPUMEHEHHE.

4. SlBmeHWe CBEpPXMPOBOJUMOCTH: HWCTOPHUS OTKPBITHSA, CBOMCTBa

CBEPXITPOBOJHUKOB U HX MIPUMEHEHHUE B PA3JTUYHBIX 00JIACTAX HAYKU

Y TEXHHKH.

5. KopoTtkoe 3ambikaHue. Y CTpOMCTBA JUIsl 3aIUTHI SJIEKTPUUYECKUX LIeTIeH
JJieKTprUYecKuil TOK B cpernax (54)

10. | DkcnepuMeHTaIbHBIC PaznuuaTe HOCHTENH AMEKTPUUECKOTO 3aps/ia B METajllax, BaKyyMme, rasax,
000CHOBaHUS JIEKTPOHHOM PacTBOPAX U paciiaBax 3JIEKTPOJIUTOB, MOTYIPOBOJHUKAX.

MIPOBOAMMOCTH METAJLIOB. [MpuBOANTH SKCIIEPUMEHTATBHBIE 000CHOBaHUSI TPOBOJUMOCTH METAILIOB.

11. | DnexTpuyeckuii TOK B N3ydare ycTpoHCTBO M NPHHUMN JEUCTBHSA: BaKyyMHOro JHOJa,
pacTBOpax U paciuiaBax 3IIEKTPOHHO-TY4€BOH TPYOKH.
3JIEKTPOJIUTOB. 3aKOH Habmogate #  OOBSACHATH  BO3HHUKHOBEHHE  DJIEKTPOIPOBOTHOCTH
DJIEKTPONN3a. DIEKTPUUECKHM | NEKTPOJIUTOB, SBICHUE 3JEKTPOIN3a, Ta30BbII pa3psi.

TOK B razax. AHanu3upoBaTh  KAYECTBEHHOE  pa3jIMyue  MEXAy  METauioM |

12. | JlaGopaTtopHas padoTa Ne 2 MOJTyIPOBOJHHUKOM no XapakTepy 3aBUCUMOCTH YACIBHOTO
«MzrotoBnenue 3IEKTPUUYECKOrO COIIPOTUBIIEHUSI OT TEMIIEPATYPHI.
raJlbBaHU4ecKoro ieMeHTa u | PaccmMarpuBaTh: TEXHHUECKHE MPUMEHEHHUS JJIEKTPOJIM3a, MEXaHU3M
WCIIBITAHUE €r0 B ICHCTBUM». | IEKTPOIPOBOIHOCTH ra3os, [OJIyIIPOBOJIHUKOB. OO6cyxnaTh:

13. | DnekTpHUECKHii TOK B BO3HUKHOBEHHME 3JIEKTPOJIUTHUECKON AHMCCOLMAINY, SIBJICHUS HOHM3ALUU
BaKyyMe. DJIEKTPHUECKHil TOK | [430B, HOHM3ALMHU DIIEKTPOHHBIM YIApOM, CaMOCTOSATENBHOTO M HE
B [OJYTIPOBOTHUKAX. CaMOCTOSTEIBHOTO Pa3psiioB, TEPMOIJIEKTPOHHON IMUCCUH SJIEKTPOHHOM,

14. | JlaGopaTopnas padora Ne 3 JIBIPOYHOM U IPUMECHOM MPOBOIUMOCTH TOTYTIPOBOTHUKOB.

«HccnenoBanne 3aBUCUMOCTH
COTIPOTHBJICHHS
MOJIyIIPOBOIHHKA OT
TEeMITePaTyphI».

IIpuBoguTe THpHMEpBH  MPAKTHYECKOTO
TOJTYTIPOBOJHUKOBBIX MTPHOOPOB.
OOHapyXuBaTh YMEHBLICHUE YAEIBHOIO JIEKTPUYECKOTO CONPOTHUBICHUS
MOJTYTIPOBOJHUKOB IIPH UX HAarpPEBaHUH WJIM OCBEIECHUH.

MPUMCHCHU QJICKTPOJIN3a,

JlaGopaTopHbie padoThI
2. MN3roroBieHHne TajlbBaHUYECKOI'O »JJIEMEHTAa M HCIBITAaHHE €ro B




JIEUCTBUH.
3. HccrmenoBanme 3aBHCHUMOCTH COTPOTHBIICHHS
TEeMIepaTyphl.

[TOJTYyIIPOBOJTHUKA OT

IIpumepHble TeMbl ped)epaToB U MNPOEKTOB

1. Bb. C. SlkoOu — u3o0peratelb rajbBaHOIIACTUKY.

2. IlpakTHueckoe NpUMEHEHHUE TJIa3MBbl.

3. OT ruraHTCKuX KHHECKOIOB /0 IUIa3MEHHBIX 3KpaHoB. COBpeMEHHBIN
TEJIEBU30P.

4. VYcTpoiicTBO, NPUHIMI JAEHCTBUS W TMPAKTUYECKOE MPHUMEHEHHE
TEPMHUCTOPOB, OOJIOMETPOB

1 QOTOPE3UCTOPOB

MaruuTtHoe noJie (6 1)

15. | MaruuTHbIe B3auMoieicTBusl. | PaccMmarpusars onbitel Opcrena u Amriepa. [ToHMMaTh CMBICT 1 3aIMChIBATH (POPMYJIbI
MarauTHOE TI0JIe TOKOB. onpeienieHust (HFBUIECKUX BETMUMH, XapaKTepH3yIONIX MarHATHOE TIONE ¥ CBOMCTBA

16. | Unaykuus MarHUTHOTO TOJIS. 3aMKHYTOTO KOHTYpa C TOKOM: MOMYJIb MArHUTHOM MHIYKIMW, CWia AMIIEpa, cuia

JlopeHiia, MarHUTHAs! [IPOHUIIAEMOCTD CPETIBL.
17. | JIMHMU MArHUTHON WHIYKIIUH. Habrmonars 1 00BsACHSTE: HeﬁCTBH? MAarHMTHOTO IO
Ha TPOBOHHUK C TOKOM, B3aFMOJIEHCTBHE /IBYX TapaJUIeNbHBIX TIPOBOITHIKOB C TOKAMU,

18. | JlcHCTBHE MArHUTHOTO HOMA KapTUHBI MArHUTHBIX TIONIEH, BpaIlleHUE PaMKH C TOKOM B MArHUTHOM T10J1€, OTKJIOHEHHE
Ha IIPOBOHUK C TOKOM. 3aKon | NOTOKa SAPDKCHHBIX HACTHIL B MATHHTHOM IIOTC. .

Amriepa. OOcCyK/IaTh CBOWCTBA 3HAKOBOM MOJIEIA MArHUTHOTO MO — JMHYH HHIYKUMA 1

19. | JBuokenne sapmxeHHEIX TIPUMEHSATH €€ TIPH AHAT3E KAPTHH MArHUTHBIX TIOJICH.

YACTUIL B MATHUTHOM TIOJIE. qDOpMyHPlpOBaIL:v npaBwio OypaByunKa (r[paBorvo BUHTA), TPUHIMII CYIEPTIO3ULIAN
Cuna Jlopenna. MarHHTHbIX HOTIEf, 3aKOH Awriepa, TIPABFLIO JIEBOH PYKIL.

20, | Marttibte ceoficrsa W3ydats yCTpoHCTBO M TPHHITAIT ACHCTBIS: SIEKTPOJIBUTATEIS IOCTOHHOTO TOKA Ha

—— Moz, OOCY)K/IaTh OCHOBHBIC CBOKCTBA MAarHWTOB, MAarHUTHOTO TIOJIS, THIIOTE3Y
Awmriepa, OCOOGHHOCTM BHXPEBOTO TIOJIS, OKOJIOTMHMECKHE aCTeKThl  PabOThI
EKTPOABUTATENEH, IPHMEPBI MX MPAKTUIECKOTO MPUMEHEHHSL.

PaccmarpuBars ABrbKeHrie 3apshKeHHBIX YaCTHIT B MATHATHOM TIONIE 3eMITHL

[prBOIMTE TpHMEpPHI ITapamar HETUKOB, JTMAMATHETHKOB M (DeppOMarHETHKOB.

M3yyars MarHUTHBIE CBOKCTBA BEIIECTBRA.

IIpumepHbIe Tembl pedepaToB U NPOEKTOB

1. DreKTPOMArHUTBL: YCTPOHCTBO, (DHBUUECKHE OCHOBBI PabOTHI, PUMEHEHHE.

2. Macc-criektporpad) ¥ IMKIIOTPOH: YCTPOHCTBO, TIPHHITAIT ICHCTBHS, TIPIMEHEHHE.

3. JlpmwxeHvie 3apsDKeHHBIX YacTHIl B MATHUTHOM TIOJle 3eMITH: PaIMAalOHHbIE TI0sICa,
TIOJISIPHBIC CHSTHELS, MarHuTochepa 3eMIt.

4. IlpuMeHeHNe MarHUTHBIX MAaTEpHATIOB

JIeKTPOMATHUTHAS HHAYKIUS (44)

21. | Onbrtel ®apanes. Maruutseiii | HaOmonate ¥ 0OBsCHSITS: OIbIThI Dapariesi, WCMONE3YS COBPEMEHHBIC TPHOOPHI;
MOTOK. SIBJTIEHHE CAMOMHTYKI V.

22. | 3aKoH 3NeKTPOMarHUTHOM [NonnMare CMBICTT W 3arChIBATHL (HOPMYIIBI OTPEICTICHHS (DIBMYUECKHX BEJTMUMH:
UHAYKIMH. BuxpeBoe MarHWTHBIA TIOTOK, WHIYKTUBHOCTh KOHTYpa, OJIC caMOMHIYKIWMH, SHeprust
AIEKTPUIECKOE TI0JIE. MArHUTHOTO TIOJIsI TOKA.

23. | CaMOUHIyKIIHSL. [ornvars 0COOEHHOCTH BHXPEBOTO MEKTPHHMECKOro Mot DopMyIIHpoBaTh: 3aKOH
NHayKTUBHOCTH. DHEPTHUS NEKTPOMArHATHOM MHTyKIK, TIpaBwio Jlenna.

MAarHUTHOTO TIOJS TOKA. I TpyMeHsTH 3aKOH 3JIEKTPOMArHUTHOM MHIYKIIAM TPU PEITICHUH 3a]1a4

24. | KontpoJanHasi padora Ne2 1o

TeMaM «MarHuTHoE 1oJie»,
«DIEeKTpOMarHuTHasI
UHAYKITUS.

KontpossHas padora Ne2
10 TeMaM «MarHuTHOE TIOJe», « ANEKTPOMArHUTHAST HHTYKIHSD).

IIpumepHbIe TeMbl pehepaToB U POEKTOB

1. Onprrer @apaziess 0 HAOMFOACHNIO M WCCIIGIOBAHHIO SBJICHMS JIEKTPOMar HUTHOM
MHIYKLM.

2. YacrHple city4au 7IeKTpOMarHUTHOM MHIYKIMK 1 FIX TEXHIUECKOE IPUMEHEHHE.

3. 'HIyKIMOHHBIE TOKH B MACCUBHBIX POBOJHHKAX




PA3JEJI KOJIEBAHUSA 1 BOJIHBI (26 1)

MexaHn4yeckne KoJjie0aHusi M BOJIHbI (74)

25. | YcnoBusi BOSHUKHOBEHUSI [MpuBo/MTE TIpUMEPBI KOMeOaTeNbHBIX JIBIDKEHH. [IOHMMaTh CMBICIT M 3aITvChIBATh
MEXaHUYECKHX KOJIeOaHuH. (opMmyIBl  ompenienieHrsT  (OMBMYeCKUX  BETMYMH: TIEPHUO] M YacToTa  KoJeOaHWH,
JBe Moztenn Kose0aTebHBIX IMKITYECKast 9acTOTa, TIEPUOJT KOJIeOAHHH MPY>KUHHOTO
CHUCTEM. Y MareMaTH9eckoro MasTHHKOB, CKOPOCTh W JUTHHA BOJHBL | [puBOIMTE OnpeneneHus

26. | I'apmonmueckue xonebaHusl. TIOHSITHIA: KOJeOaTelbHas CHCTEMa, PE3OHAHC, BOJTHA, BOJTHOBAS TIOBEPXHOCTB, Ty, TOH.
Kunemaruka u JUHaMUKa PaccmarpuBars: ycroBrsi, TIpH KOTOPBIX B KONEOATENbHBIX CHCTEMAX BOSHUKAIOT H
KOJIE0ATEIHLHOTO ABUKEHHS. TIOIICKABAIOTCS.  CBOOONHBIC KOJICOAHMsl, CBs3b KOJICOATENIBHOTO JIBIDKCHUS C
3aTyxarormiye KoyeoaHus. |PaBHOMEPHBIM JBIDKEHUEM TI0 OKPYKHOCTH.

27. | JlabopaTopnas padora Ne 4 | Mcnomssosams (usuueckue MOZENM — TapMOHMYECKHE KONeOaHus, IPYKMHHbIA
«Hccnenosanue koiebanuii MasTHUK, MAaTeMaTHuecKuii MAasTHUK, TapMOHMUYECKas BOJHA — TIpU OIKMCAHUU
IPY)KUHHOTO MASTHHKA. KOJIE0ATEITHHBIX M BOJTHOBBIX TPOLIECCOB.

28. | JIabopaTopuas padora Ne 5 Habmronate 1 00BSCHATH CBOOOHBIC KOJICOAHS TPY)KMHHOTO M MATEMaTHIeCKOTO
«HUccnenoBanue kojiebaunii MaSATHHUKOB.

HUTSHOTO MAaSTHHKA» Hccnenorars 3aBUCHMOCTS Tieprofia KoJieOaHwi Tpy3a Ha TPYKUHE OT MacChl TPy3a U

29. | BeiHy)/IeHHBIC KOJICOAHUSI. JKECTKOCTH IIPYKUHBL
Pesonanc. OnpenersTh YCKOpeHrie CBOOOTHOTO TTaJICHIST C TIOMOIITHO MATEMATHIECKOTO MAsTHHKA.

30. | Mexanmueckue BoIHBL Bombl | SAIUCHIBATH YPABHCHIS: [APMOHIYCCKIX KOICOaHHI, KOebaHNii Ipysa Ha [IPYKUHE,
B cpenie. 3BYK. JIBIDKCHHS MATEMATHYECKOTO MAsITHHKA.

31. | Jlaopatopuas paGora Ne 6 PaccmarpuBars nipeBpartieHre SHePryn TPY TApMOHNYECKUX KOJEOaHMSIK, 3aTyXAOIIIHe
«OmnpezieneHne CKOpocTH KOJEOAHHs, BBIHYKIIEHHBIC KOJCOAHMS, MEXAHWYECKUI PE3OHAHC. AHATM3UPOBATH
3ByKa B BO3/LyXe». rpaduKi 3ABHCHMOCTHL: KOOP/IMHATBI Te/a, COBEPLIAOLIETO TAPMOHIIECKHE KoIeOaHvL,

OT BpeMEHH; TIPOSKIIMI CKOPOCTH M YCKOPEHHSI Tella, COBEPILAFOIIETO TapMOHUIECKHE

KONeOaHWs, OT BPEMEHM, TIOJHOM MEXaHMYeCKOW OJHEPIvH, KHHETHYECKOH W

TIOTCHIMATBHOW SHEPrHH TPY;KUHHOTO MASTHHKA OT KOOPAMHATHI TPY3a; aMILTATYIbI

BBIHY)K/ICHHBIX KOJI€OaHHII OT YacTOThI M3MEHEHHS! BHEIIHEH CHITbI TIPH PE30HAHCE;

CMEILIEHHs! (KOOpAMHATBI) YacTWIl YIPYro Cpeibl OT TONIOKEHHs paBHOBECHS TPU

PacTIpOCTpaHEeHNH BOJHBI BIOMb Ocd X. OOBSCHSTH: MEXaHF3M BO3HHKHOBEHHS (Ha

MOZENM) TONEPEYHbIX BOJH, YCJIOBHE —PACMpPOCTPaHEHMS] 3BYKOBBIX — BOJH,

BO3HHKHOBEHHE 9Xa.

OOcykarh: 0COOCHHOCTH PACTIPOCTPAHSHMSI TIOTNIEPSUHBIX W TPOJIONBHBIX BOJH B

cpenax, BpeHOE BIMSHIIE [TyMa Ha YeJIOBEKa 1 YKIBOTHBIX.

INonnmars (rBrUIecKHil CMBICT XapaKTEPUCTUK 3BYKA: TPOMKOCTD 3BYKa, BHICOTA TOHA,

TeMOp.

[pyMersITs TIOHATHS ¥ 3aKOHBI MEXAHWKH TIPU PEILICHHH 3a7ad Ha PacieT OCHOBHBIX

(MBHIYECKUX BEJTMYHH, XaPAKTEPH3YIOIIMX KOeOarelThHOE U BOJIHOBOE JIBKCHHST

JlaGopatopHbIe pa0oThI

4. UccrienoBanme KoJeOaHHIA TPY>KAHHOTO MASTHHKA.

5. WccrenoBanvie komnebaHui HUTSIHOTO MasITHUKA.

6. OrpernienieHne CKOpOCTH 3BYKa B BO3IYXE.

IIpumepHbIe Tembl pedepaToB U NPOEKTOB

1. DKCTIEPUMEHTATBHOE UCCIICTIOBAHHE PA3TMUHBIX KOJICOATEIIHHBIX CHCTEM.

2. Crerockor, (hoHeHIocKoIT, hoHOrpac: yCTpOHCTBO 1 PHHIIHT ISHCTBHSL

3. HaOmonenue u necsenoBaHme akyCTUIeCKOro Pe3OHaHCa.

4. YnbTpasByK v MH(Ppa3ByK: OCHOBHBIE CBOKCTBA 1 TIPFIMCHEHHE
JIeKTPOMATHUTHBIE KOJIe0AHUS U BOJIHBI (84)

32. | CBoOoaHbBIE PaccmarpuBarh  BOSHMKHOBEHHE CBOOOMHBIX —JNEKTPOMATHUTHBIX —KONEOAaHWT B
3JIEKTPOMArHUTHBIE WIeaNbHOM KoJieOareslbHoM KOHType. [loHMMars CMBICT M 3alichiBath (DOpMYIIBT
konebanns. KonebareapHbIi ompeneyicHrsT  (PMBMYIECKX  BEJIMUWH: TIEPHOI  COOCTBEHHBIX  AJIEKTPOMAIHUTHBIX
KOHTYP. koneOanmii  (hopmyna  TomcoHa),  IMK/IMYECKas  4YacToTa  COOCTBEHHBIX

33. | [Ipomueccel mpu UEKTPOMATHATHBIX  KOJTeOaH!H, aMIUMTy[a, TepHOJ M YacToTa TapMOHHYECKHX
rapMOHMYECKHX KOJEOAHUSX B | MEKTPOMATHUTHBIX KOJEOAHWH, JEHCTBYIOIME 3HAYEHH CHIIbI TIEPEMEHHOIO TOKa U
KoJIe0aTeIbHOM KOHTYDE. TIEPEMEHHOTO ~ HamlpspkeHws,  Kod(primeHT  TpaHchopMalmy, WHTEHCHBHOCTD

34. | BeiHyX/IeHHbBIC EKTPOMArHATHON BOJIHBL, JJIMHA M CKOPOCTb PacIpOCTPAHEHHUs 3JIeKTPOMAarHATHOM
AJIEKTPOMArHUTHBIE BOJIHbL

kosiebanvst. [lepeMeHHBIH TOK

O6C}’)KIL3TI: AHAJIOT IO MEKY MEXaHNMICCKUMU 1 SJICKTPUICCKUMU BEITMINHAMM.




35.

Pesucrop B uenu
MIEPEMEHHOTO TOKA.
JelcTByroniye 3Ha4eHMs CUIIbI
TOKA Y HANPSDKCHUSL.

OOBSICHATE: TPUMKMHY TIOTEPh BHEPIMM B PEAIBHBIX  KONEOATEIbHBIX KOHTYPAX,
NPEBPAILiCHUE SHEPIMM B HICATIBHOM KOJIEOATebHOM KOHTYpE; IIONEpPEeHHOCTH
EKTPOMATHUTHBIX BOJIH, HCHIONB3YS MOJENb TapMOHHUYECKOW ANIEKTPOMArHUTHON
BOJIHBL

36. | Tpancdopmarop. CpaHvBaTh BBIHYX/CHHBIE W CBOOOIHBIC OJIEKTPOMATHUTHBIE KONCOAaHWS B

37. | DNeKTPOMarHUTHBIC BOJIHBI. KOe0aTesIbHOM KOHTYPe.

38. | IIpUHIMITEI PAMOCBS3U U CTpouTs 1 aHATI3HAPOBATE TPA(DHKH 3aBICHMOCTH MTHOBEHHOTO 3HAYCHIIS ITePEMEHHOTO
TEJIeBUICHUS. HAMPSDKEHIIS U CIUIBI TIEPEMEHHOTO TOKA OT BPEMEHI.

39. | Kourpoabnas padora Ne3 o Wsydate: miepeMeHHBII TOK KaK BBIHY)KICHHBIC OIEKTPOMArHATHBIE KOJNEOaHWS;
TeMaM «MexaHndecKue YCTIPOKCTBO M IPUHIMIT JIEHCTBUS TPAHC(OPMATOPA, YCTPOHCTBO MHJIYKIMOHHOTO
KoJIe0aHus U BO JIHBD», TreHeparopa rneEPEMEHHOIO TOKA, BOSHUKHOBCHHEC SJICKTPOMArHUTHBIX BOJIH B OTKPBITOM
1%e) JIEKTPOMArHUTHBIE KOJIe0aTeIHHOM KOHTYpPE; ISKCICPUMCHTAUILHO CBOICTBa OJICKTPOMArHUTHBIX  BOJIH,
KOJIcOAHUS U BOJIHED. CIICKTP 3JICKTPOMArHUTHBIX BOJIH.

W3ydath 3neKTpoMarHUTHbIC KOJIOaHWs B IICTM TIPEMEHHOTO TOK3, COJICprKaIliei
pe3uctop. M3ydars NpUHIMITBI PaJMOCBsI3Y U TesieBu ieH L. [ [pUBOIMTS prUMEPhI BUTIOB
PaIMOCBSI3U Y CUCTEM TIEPEIavH TEJICBUICHISL
Permars 3amaun Ha onpeeNieHre OCHOBHBIX (DMBHMHECKVX BEJIMUHH, XapaKTePHU3YFOIIIFX
AEKTPOMArHUTHBIE KOJIeOaHHs! M BOJTHBL TpaHCHOpMATOphI
KontposbHas paGora Ne3
1o TeMaM «MexaHIIecKHe KoJIeOaH s U BOJIHBD, «MEKTPOMAHUTHBIC KOJICOaH s 1
BOJHBD.
IIpumepHbIe TeMbl pedhepaToB U POEKTOB
1. TparcgopmaTopbI: YCTPORCTBO, IPHUHIIHIT JCHCTBHS, IPUMEHEHHE.
2. I'por3BOIICTBO U Tepeada IeKTPOSHEPTHH: JOCTIKEHHS 1 TIPOOTIEMBL.
3. Crektp 2MeKTPOMArHUTHBIX BOJH: JIMAIA30HBI YaCTOT (JUIMH BOJH), MCTOYHHKU
MITyYEHUH, PUMEPBI IPUMEHEHMSL.
4. CoBpeMEHHBIE CPEICTBA CBS3HL
5. OrsIdecKre OCHOBBI TIepETaur M300pKEHHIIH C TIOMOITHIO PAIMOBOJTH

3akoHbI reoMeTPHYecKoi onTHKH (54)

40. | 3aKOH NPSAMOJIIMHEHHOTO HUcrone30Bare QyBudeckrie MOAET — TOYEHYHBI HWCTOYHWK CBETA, CBETOBOHM IIyH,
pacIpoCTpaHEeHHsI CBETA. OHOPOTHAS ¥ MBOTPOIHAS CPEIa, TIIOCKast CBETOBAs BOJIHA, TOHKAS JIMH3a —
3aKOH OTpa)KeHUsI CBETa. TIPY OTIICAHHH OITTHYECKHX SIBJICHU.

41. | 3aKOH HpenoMIICHUS CBETa. DopMyITPOBATH OCHOBHBIE 3aKOHBI TEOMETPHHUECKOMN OITTHKK: 3aKOH TPSMOTMHEHHOTO

42. | Jluazbl. opmyna TOHKOH pacIpOCTpaHeHusI CBETA, 3aKOH OTPKEHHS CBETA, 3aKOH MPEJIOMIICHHSI CBETA.

JIUH3EL. HaGmromate 1 OOBSCHSATE: SIBICHHSI TPSIMOJIMHEHHOTO PacpOCTpaHeHusT, OTPayKeHH,

43. | ITocTpoeHue n300pakeHUi B TIPEJIOMJICHUS CBETA.

TOHKHUX JIMH3aX. HOJ]leaIL 1 aHAJIM3UPOBATH PI306pa>KeHI/Ie IpeaMETa B ITIOCKOM 3€pKaJIC.
44. T'ma3 kak onTuueckass CUCTeEMA. O6CY)KZ[3H) TIPUMEHCHNEC TUIOCKHX 3€PKAL VkaspBarth 0COOSHHOCTH 3CPKAJIbHOIO 1

TM(py3HOTO OTPKEHHS CBETA.

Bb1BomuTh (hOpMYJIBL: 3aKOHA OTPKEHIS CBETA 1 3aKOHA IPEJIOMIIEHHES] CBETA.
PaccmarpuBarb X0 CBETOBBIX JIydeH depe3 IUIOCKONAPAUIETBHYIO IUIACTHHKY H
TPCYTOJIbHYTO IPH3MY.

[pyBomMTs TpUMEpPH! Pa3MUHBIX THIOB JIMH3 (MO0 (pOpME OrpaHHUHMBAOLIMX
TIOBEPXHOCTCH).

INoHrMars cMbICT TOHATHIA W BEJIMUMH: OITHUYECKU OoJiee TUIOTHAs CPENa, OITHYECKH
MeHee IUIOTHas Cpefia, IVIaBHAs OITHYEcKas OCh, MOOOYHBIE OITHYECKHE OCH,
OITUHYECKUI TIeHTp, (JOKATTbHBIE TUIOCKOCTH, TJIaBHBIE (POKYChI, TIOOOUHBIE (DOKYCHI,
(hOKyCHOE paccTOsIHHE, OITTHHIECKAsT CIUIA, JIMHEHHOE YBEITHUCHHE, YIOJ 3pCHHNL.
3arvceBare (HOpMyJTy ONPEAENICHHs] ONTHYECKOM CIUIbI TOHKOHM JIMH3BL (hopmyity
TOHKOM JIH3bL, (HOPMYITY OIPEIeIICHHS JIMHSHHOTO YBEIIMYCHHS TOHKOH JIMH3bL

[ IprMersITs MPaBIIIO 3HAKOB MPH UCTIONB30BAHAH (POPMYJITHI TOHKOU JINH3BL.
PaccmarpuBars X071 CBETOBBIX JTyHeld B TOHKON COOMPAIOILIEH M paCCEMBAOLIIEH JMH3aX.
PaccunthiBaTh OMTUYECKYO CHTy TOHKHMX JIMH3. M3ydaTs ONTHYECKyIO cHCTeMy IViasa,
JedheKTsI 3penst (OM30pyKOCTh U AUTBHO30PKOCTh) M X KOPPEKLHIO.

Pemmate  3a7auy Ha WCMONE30BaHHWE OCHOBHBIX 3aKOHOB, (DOPMyT W TIOHSTHIA
TEOMETPUUECKOM OITHKA




IIpumepHbIe Tembl pediepaToB U MPOEKTOB

1. SlrieHvie TONMHOTO (BHYTPCHHETO) OTPKCHWS CBETA: (DIBUUCCKAs CYITHOCTD,
SKCTIEPUMEHTATBHOE FICCIIEIOBAHNE, TIPHMEPBI IPAMEHEHISL.

2. SIBnienust OTpayKeHst ¥ TIPETIOMIICHHSI CBETA B TIPHPOJIC.

3. 3erneHblii Jyd Kak OITUYECKOE SIBIICHHE.

4. Ormuueckiie TpHOOPBL  YCTPOKCTBO, TPHHIIMI JCHCTBHS, YIVIOBBIC YBCITMUCHHS,
TIPUMEHEHVE.

5. AGepparu JIMH3 1 KX BITUSHUAC HA ONTHHMECKYIC M300PaKEHHST

BoanoBasi onTuka (44)

45, | M3MepeHne CKOPOCTH CBETA. PaccMarpuBars MeTozpT m3MepeHust ckopocTH ceta. [lomydars nHTepgepeHITMOHHAYO 1
Hucnepcust cera. J(PAKIMOHHYO KapTHHY [y1sl BOJIH PA3HOW MPUPOLIBL.

46. | [punoun [tolirenca. Tonnmars (rBrYeckiiil CMBICIT TIOHSITHH 1 BEJTHYHMH: UHTEP(MEPEHIMS, KOrepeHTHbIE
WnTepdepenius BoH. WCTOYHMKM BOJIH, Da3HOCTh X043, IU(DPAaKIMS; YCIOBUKA HMHTEP(EPEHIMOHHBIX
JlabopaTtopHasi paGorta Ne 7 MHHFMYMOB ¥ MaKCHMYMOB, YCTIOBHH TA(PPaKIMOHHBIX MAKCUMyMOB 1 MHHAMYMOB
«McernenoBanye SBIeHMA (py mAPAKIMK CBETA OT OHOM ILIENH).
vHTEphEepESHINM 1 DPaKIH HaGrmonars sereHyst criepeiy, HHTepGepEHIME U (paKIK CBETa, CXEMY OIThITa C
CBET). ovmprimoii dpenerns

47. | Iudpakuus ceera. JUTS1 TIOJTYdEHHST KOTEPEHHBIX HCTOYHHKOB CBeTa. PaccMarpuBats: cxeMy oribira FOHra 1o
JlaGopaTopnas paGora Ne 8 HaOJTIONIeHMIO MHTeP()EPEHIIA CBET, CXEMy OIbITa C Oumprsmoit PpeHens s
«OnpenereHre CKOpOCTH CBETa B TIOJTy4EHHS KOTEPEHTHBIX ICTOYHHKOB CBETA.

BEILICCTBE. HaGmonate: Bo3HIKHOBeHVE MHTEP(EPEHIMOHHON KapTHHBI B TOHKUX TUICHKAX, KOJISIT

48. | KonrposabHas padoraNedrno | Herorona
TeMaM «3aKOHBI DopmypoBarts mpuHLMI [ toireHca, puHIm I toireHca—DpeHersi.
reOMETPHYECKON ONTUKI, PaccmatpuBats MUpPaKIHIO ITIOCKKX CBETOBBIX BOJH HA JNTMHHOM Y3KOH IIIENH.
«BOJIHOBAS OIITUKAY. Permats 3amaur Ha MCTIONB30BaHFIE OCHOBHBIX (DOPMYIT H TIOHSITHIA BOJTHOBOM OTTTHKH

JlaGopaTopHbie padoThI

7. ViccrenoBanye siBNeHAN HHTEP(EPSHIAM ¥ TV(DPaKIIVH CBETA.

8. Ompenernienrie CKOPOCTH CBETA B BEITISCTRE.

Kontpossnast padora Ned

TIO TeMaM «3aKOHbI TeOMETPHUECKOM OITUKID), «BOTHOBAs OITTUKa).

IIpumepHbIe TeMbl pedhepaToB U POEKTOB

1. IprurHa BOSHUKHOBEHVSI PATyTH.

2. Paccesaue ceerta. [ logemy HeOo romyGoe?

3. MarepdepeHiyis B MBUTHHBIX ITy3BIPSIX.

4. iaTepdhepoMeTph: BIJIBI, YCTPOKCTBO, IPHHIIMT ICHCTBHS, TIPUMEHEHHIE.

5. Kaneiinockon — ferckasi HrpyIlKa Wik ONTAYECKHH proop?
JieMeHTbI TeOPHH OTHOCUTETHLHOCTH (24)

49. | 3aKOHBI IEKTPOIUHAMHKH U OOCyKImarh  TPYNHOCTH, BO3HHKAIONIMEC TIPH  PACTPOCTPAHCHMM  TPHHIIMIIA
NPUHINI OTHOCHTENBHOCTH. OTHOCHTEIEHOCTH HA 3JIEKTPOMATHUTHBIE SIBTICHHS.

IMoctynaTel cenuanTbHON IozHakomuTses ¢ hopmysmporkamu rioctynaroB CTO U ux (PH3UUECKOi CYIITHOCTHEO.
TEOPUH OTHOCHUTEIbHOCTH. OmckBare cxeMy orbita Maiikenscona—Mopi. PaccMarpuBaTe OTHOCHTENBHOCTD

50. | Macca, UMITYJIbC M HEPTHS B | OJHOBPEMEHHOCTH COOBITHIA, IPOMEKYTKOB BpeMeHH 1 paccTostanii B CTO. 3ammiceiBats
CIICITUATBHON TEOPUHN (hopmyIty DHHITITEHA 1 TIOHUMATH €€ (PUBIHYEeCKUi CMBICIL
OTHOCUTENBHOCTH. W3yuarts 3aBUCHMOCTH MeXTy Maccok, mMItysscoM 1 3Hepreii B CTO.

IIpumepHbIe Tembl pedepaToB U NPOEKTOB
1. 3Hagerwe orbIToB Matikerscora—MOpITH B UICTOPHH (DHBHKH.
2. Anpbepr DiiHnTreiiH — coznaress CTO.
3. PeIITHBICTCKII 3aKOH CIIOMKEHFIST CKOPOCTEH.
4. «[lapanokc OIM3HELIOB» 1 €10 00BsICHEHHE
PA3JIEJKBAHTOBAS ®U3UKA. ACTPODU3IUKA (18u4)
KsanroBas ¢pusuxa. Ctpoenue atoma (54)

51. | PaBHOBecHOE TeITOBOE Hccnenoars CcBOICTBA TEIUIOBOTO MRITYUCHHS, WCTIONB3YS (DIBUUCCKYIO MOMICTh —
U3ITy4YCHHE. abcomorHo  yepHoe Teno.  OOCYKImarh  «yIBTPa(HUONICTOBYIO  Karactpody».

52. | 3akoHbl poTodddeKTa. AHAMBAPOBATH TPa(UK 3aBHCHMOCTH MHTEHCHBHOCTH H3JTYYEHHS OT YacTOThI BOJIHBL




53.

[aBiieHue cBera.
KopnyckynspHo-BosHOBOM
JyaJiu3M.

@opMympoBark KBAHIOBYRO runoresy Ilmanka. IIpvBoguTh 3HAYEeHHE IIOCTOSHHOM
ITnaHka.
Habmonare u wccrienoBars: sBiieHre (otoddipeKra, HelpepbIBHBI W JIMHEHYAThIA

54. | JlabopaTtopHasi pa6oTa Ne9 | CIEKIpBL
«Habmozenve CIionHbIX 1 HccnenoBars  3aBUCHMMOCT  CHJTBI  (DOTOTOKA OT HANPSDKCHWS NPU  YMEHBIICHHON
JIMHEHYaTBIX CTICKTPOBY. VHTEHCHBHOCTH CBETA.

55. | IlnanerapHas MOJIENb aTOMA. DopmyrmpoBars: 3akoHbI hoTo3(dekTa, mocrynars: bopa.

[Mocrynatel bopa. Moaens 3armvceiBaTh ypaBHeHHe JiHiTeliHa 11 GotodddexTa U OOBSCHITh Ha €r0 OCHOBE
aToma Bojopoja no bopy. 3aK0HBI hoTodhdeKTa.
PaccmarpuBare:  siBlieHHE JTaBIIEHWS CBETA, KOPIYCKYJISIPHO-BOJIHOBOM  Ayasmis3M,
rurnotesy e bpoits.
WM3ydats: ombrtel  JleOeneBa, Momens atoma TomcoHa, ombitel  Pesepdopra,
TUTaHETApHYIO MOJIENL atoMa. PaccMarprBarh Mojiesik aroma BoJIoposia 1o bopy.
AHABHPOBATH 3HEPTETHHECKYO IarpaMMy aToMa BOJIOpO/Ia.
OOBSICHATE POVCXOXKICHIIE JIMHEHYATHIK CTIKTPOB C TIO3HIHIA Teopry bopa.
Pemrate 337124 Ha WCTIONB30BAaHHME OCHOBHBIX TIOHATHWH KBAaHTOBOM —TeOpHH
EKTPOMArHUTHOTO MTyIEHHS.
JlaGopaTopHbie padoThI
Ne 9. HabnrorieHHe CIUIONIHBIX ¥ JIMHEHYATBIX CTIEKTPOB.
IIpumepHbIe Tembl pedepaToB U NPOEKTOB
1. OmbITe! JIeOenera 1o M3MepeHHO IaBIICHHS CBETA HA TBEpIbIC Tella M Tazbl.
2. OnbiTe! Barioa 1o HaOTFOIEHHFO KBAHTOBBIX (NTyKTYAIIHIA CBETA.
3. OKcrepyMeHTANBHOE JIOKa3aTelIbCTBO CYIICTBOBAHMSI CTALMOHAPHBIX COCTOSIHUN
aroma.
4. MeToz CIIEKTpaTbHOTO aHATTH3A U €70 TIPUMEHEHHE.
5. JlazepHoe M3ITyHeHNE 1 €70 HUCTIONF30BAHME B HAYKE, TEXHUKE F OBITY
Pu3rKa ATOMHOIO SAPA. JJieMeHTapHbIe YacTHIbI (99)

56. | Meroasl perucTpanyuu PaccmarpuBars METOIIBI PErHCTPaLK 3apsHKEHHBIX YaCTHIL,
3apsDKEHHBIX YaCTHIL. INonnMars (pBKHecKrii CMBICT TIOHSITUAN M BEJTMUKMH: MACCOBOC M 3apsIOBOC UKCIIA,

57. | EcrecTBenHas SHEPIYsl CBS3U M YIEbHAS SHEPIWs CBS3M aTOMHOTO SUIPa, PAIMOAKTUBHBIN pacria,
paguoOaKTUBHOCTE. NIEpHOJT TOJTypacriajia, sEpHasl peakiysl, SHEPIETUUECKUM BBIXOJ SIIEPHOM peaKiyiy,

58. | PagnoakTuBHBIE LIeTTHAS sIepHast PeakLyst, KO3(pUIEHT pa3sMHOMKEHNS! HSHTPOHOB, KPUTHUIECKAst Macca,
npeBpanieHus. 3aKoH VOHMBHPYIOLLIEE M3TyueHHe, TIOMIOIIEHHAS /1038 M3JTy4eHVs, MOILTHOCTb TIOIJIOIIEH- HOM
PaJIMOAKTUBHOTO pacrajia. JI03b1 M3JTy4€HNsT, SKBUBAICHTHAS /1034, SJIEMEHTApHAs YaCTULIA, AHHAT WIS
W3oTomsl. INpuBommTs mpHMeEpbl M30TONOB  BoIOpoAd. OIKCHIBATH:  IPOTOHHO-HEHTPOHHYHO

59. HckyccTBenHoe npeBpailieHre | MOACTIL aTOMHOIO SIpa, BOSHUKHOBCHHC z[e(bem Macc.
aTtoMHBIX szep. [IpoToHHO- PaccmarpuBars cBOMCTBA si7IEPHBIX CHJL, CHITHHOE (SIIEPHOE) B3aUMOJIEHCTBIE HYKJIOHOB.
HEHTPOHHAs MOJIeIb AaTOMHOT0 | AHATM3UAPOBATL TPAPHK 3ABUCHMOCTH YJIETHHOW SHEPIMM CBS3U aTOMHOTO syIpa OT
aapa YJICIIa HYKJIOHOB B HEM (MaccoBOT'O YKCTIA).

60. | SnepHble crbl. DHEPTUsL M3y4ats cxeMy yCTaHOBKH [Tl HCCTIEIOBAHIS Pa/IMOAKTHBHOTO M3ITyYCHHSL.

CBSI3U aTOMHBIX SIJIEP. Honumars prBidecKyro npupoiy abha-, 6eTa- U raMMa-U3IyueHHi.

61. | LlenHble sAfepHbIC PEAKIIHH. DopMyIHPOBATH ¥ TIPUMCHSATH TPABIIA CMCILCHIS [Tl OOBSICHEHIS alb(a- 1 Oera-
S nepHblit peakTop. Paciiazio (3IICKTPOHHBI pacIia).
buonorngeckoe neficteue VI3ydars 3aK0H paZHOAKTHBHOIO PaCTIazia; TPEKH 3apsDKCHHBIX 4aCTHIL 110 (hoTorpadsm.
PaANOaKTUBHBIX U3IYyYEHUH. OOGBSICHSTB LICTIHYO SIIICPHY!O PEAKLIHIO, YCTPOHCTBO SUICPHONO PEAKTOPA 10 CXEMaM.

62. | DieMeHTapHBIC YaCTHIIBI. OOcyKIath: SBJICHMS etzmcnseHE{oﬁ u IiI'CKYCCI‘BeHHOI‘/'I PaHOAKTHBHOCTH,  YC/IOBHE
OyHIaMEHTaIbHbIE TMPOTEKAHMS YIPaBIIIeMOH LIETTHOM STIEPHOH PEaKIK, UCTIONB3Ysl IOHATHE KPUTHIECKOM
B3aMMOIeHCTBHA. MeToIbl Macchl, OKOJIOTHHYECKHe TpOoOJieMbl, CBS3AHHblE C WCIOIB30BAaHWEM —AaTOMHBIX
PETHCTPALMH 3apSKEHHBIX EKTPOCTAHIIVH, TPUMEHEHHE PaMOAKTHBHBIX M30TOIOB, NCTOUYHHKU ECTECTBEHHOTO
gacTtul. EcrecTBeHHas PAMALMOHHOTO (hOHA, MEpbI TPEIOCTOPOXKHOCTH MPH PadoTe ¢ PaIHOAKTHBHBIMIA
PalHOAKTUBHOCTb. BelecTsamu. 5

63. | JIaopaTopnas paGota Ne 10 OOBSICHSATD 61:Ionomqe<:1<0e ZICHCTBHE HOHIUPYIOLLIETO H3/TyHeHIA, CTIOME3Ys! TIORSTHA
«VIBMepeHHE eCTECTBEHHOTO TIOIVIOILICHHOM JI03b1 M3ITYHEHHS Y SKBUBATICHTHOH 103BL.

PAIMALFIOHHOTO (hOH». M3mepsite €CTECTBEHHBI  pafMALMOHHBIA (I\)’OH IlpyBomuTs  mpUMEpBL

64. | Kontpoannas pa6ota Ne5 (GyHIaMEHTIbHBIX YacTHLl, PaccMarpuBark CBOICTBA  IEMEHTAPHBIX — YacTHILL

o Teme «KBaHTOBas (1)I/I3I/IKa)>.

OrmwichiBaTh (DyHIaAMEHTATLHBIE B3aUMOJICHCTRUS




JlaGopaTopHbie padoThI
10. M3Mepermie eCTeCTBEHHOTO PAAAIMOHHOTO (DOHA.

KontpossHast padora NeS
1o Teme «KBaHTOBast (DrBuKa.

IIpumepHbIe TeMbl pehepaToB M POEKTOB

1. CyeTynku W JETEKTOpHI SJIGMEHTApHBIX YAaCTHIL BUIBL, YCTPOMCTBO, TPHHIIAIL
JIEHCTBYSL, OTKPBITHSL, COBEPILIEHHBIE C KX TIOMOILIBIO.

2. Metox paguoyriiepoHOTO aHaiu3a: (U3MYEeCKHe OCHOBBI, JTATHPOBKA,
MIPUMEHEHUE.

3. Kak u3bexarp aBapuii Ha ADC?

4. VYmpaBmsieMBId TEPMOSACPHBIN CHUHTE3: (U3WUECKas CYIIHOCTD,
npoOiiemsl, nepcnekTuBbl. [IpoekT ITER.

5. YckopuTenu 3apsHKCHHBIX YacTHIl: BHIBI, YCTPOWCTBO, IIPUHITUI
neiicrus, npuMenenue. Komnaiinep LHC

DneMeHTHI acTpodu3uku (4 1)

65. | Comueunas cucrema.

66. | Comrie. 3Be3I5L.

67. | Hama I'anakTuka.

68. | [IpocTpaHCTBEHHO-BPEMEHHBIC

Maciradsl Ha0JIF0 1aeMoit
Bceenennoii. [IpeacraBnenus
00 sBosrony BeenteHHOI.

Comueunast cucrema. Commne. 3Be3mpl. Hama ['anaxrika.  [IpoctpancrsenHo-
BpEMeHHBIC MacIma0bl HaOmomaeMoit Beererroit. [pencrasnennst 00 3BOFOITAM
Bcenennoil.

PazmiaTs reoreHTpUecKyFo 1 TeSTMOIISHTPHIECKYFO CHCTEMBI MUPA.

IpyBomMTH pUMEpBI 00BEKTOB BeereHHOM.

OreHYBATh PaCCTOSHIS JI0 PAITAIHBIX KOCMUYECKHX OOBEKTOB, WICTIONE3YST TIOHSTY:
TIAPCEK, CBETOBOM I'0JT, ACTPOHOMIYECKAs! SIMHHLIA.

OOBSICHATE (DH3HHECKHE TPOTIECCHL, TIporcxoswe Ha CoHITe.

PaccmarpuBarh cTpoeHre conHeqHOH arMocepbl, TpUMepbI TPOSBICHHS COTHEYHOM
AKTUBHOCTH U €€ BIVSTHIS Ha TIPOTEKAHKE TIPOLIECCOB HA HAIIIEH IUTaHETe.

W3ydats QrBrdecKyto Iprpoy IUTaHeT 3eMHOM IPYTITIbL, IJIAHET-THTAHTOB M MAJIBIX TeJ
CornHeyHOH CHCTEMBL.

I pyBoMTE MPUMEPBI: ACTEPOHIIOB, KAPIIMKOBBIX TUIAHET, KOMET, METEOPHBIX TTOTOKOB.
INoHrMaTs 0COOEHHOCTH: TIEPEMEHHBIX, HOBBIX 1 CBEPXHOBBIX 3BE3/1, IK30TUIAHET.
PaccmarpuBare MeTonpl mapamiakca Uil M3MEPEHWsT PAcCTOSHUMA 0 KOCMHYECKHX
OOBEKTOB.

OrmicpiBars cTpoeHre Hareit [ anakruki. GopMyrpoBars 3akoH Xab0Ia 1 TIOHHMATh
(MBIYECKUI CMBICIT IOCTOSIHHOH Xa00u1a.

[To3HaKOMHTECS € 2JIEMEHTAMH TeOpPHH bBONBINOro B3pHIBA, TPEICTARICHUSAMA 00
SBOJIFOLIMK 3BE3JI, KPYIHOMACIITaOHO! CcIpyKTypoii BeenenHoi.CpaBHUBATL 3BE3IIBIL,
VICTIONE3YSI CITETYFOLIIVE TIapaMeTpPhL: pasMep, Macca, TEMITepaTypa IMOBEPXHOCTH.
3anvchIBaTh 1 MCTONB30BaTh 3akoH Crehana—borpiMana Mpy M3ydeHnH (H3UIecKoi
TIPUPOIIBI 3BE3/L.

Hcnons3osars muarpavmy I eprinmpysra—Paccena rpy ONmMcaHniy SBONEOLIA 3BE3,

I ToHnMars, 4T0 SBOITHOLTMS 3BE3/BI OTIPEIEIISIETCS MACCOM e sipa.

Vka3pIBaTh 0OCOOCHHOCTH HEUTPOHHBIX 3BE3/1, ITYJIHCAPOB, YEPHBIX JIBIP.

Paznuars paccesiHHBIE U IIApOBbIE 3BE3IHBIE CKOIUIEHMSL. PacKphIBaTh CMBICI TIOHSTYS
«TATAKTHKRD).

OOCY>KIath MPOCTPAHCTBEHHO-BPEMEHHBIE MACITITa0kT BeeIleHHOM.

IIpumepHbIe Tembl pedepaToB U POEKTOB

1. U3 uctopum oTkpbITYs I1aHeTsl HerrryH.

2. INowemy [ IimyToH — KapiiKoBas IUIaHeTa?

3. PamonoKalMoHHbI METO]T OTPENeNieHHst pacCTOsIHUIA 10 Ten CONTHEYHOM CUCTEMBL
4. Iymbcapbl: UCTOPHS OTKPBITHSL, MEXaHM3M TeHepaln H3Ty4eHvs], PUMEPbL.

5. VI3 ucropry OTKPBITHSI PENMKTOBOTO MTYUEHS




