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INJIAHUPYEMBIE PE3YJIbTATbBI OBYUEHUSA
JINYHOCTHBIMHU pe3yJbTaTaMu 00y4YeHHs (PUM3HKe B CpPeHel 1IKOoJIe ABISIOTCS:
* B chepe oTHOmEHHI OOydarommxcs K cede, K CBOEMY 370pOBBIO, K TO3HAHHIO CeOs —
OpUEHTAIlMsl Ha JOCTH)KEHHE JIMYHOTO CYACThs, pEaTH3alUI0 TO3UTUBHBIX KU3HEHHBIX
NEPCIEeKTUB, HHHUIIMATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K JINYHOCTHOMY
CaMOOIIPEICIEHUI0, CITIOCOOHOCTh CTAaBUTh LIEJIM M CTPOUTH KU3HEHHBIC IUIAHBI; TOTOBHOCTh U
CIIOCOOHOCTh O0ecmeunTh cebe W CBOMM OJM3KUM JIOCTOHHYIO JKHM3HB B IIpOIEcce
CaMOCTOSITENIbHOM, TBOPYECKOW M OTBETCTBEHHOW [ESATEIBHOCTH, K OTCTAaMBAHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHUS, BHIpa0aThIBATh COOCTBEHHYIO MO3UIUIO MO OTHOIICHUIO K
OOIIECTBEHHO TMOJUTUYECKUM COOBITHSM NPOILIOr0 M HACTOSIIEro Ha OCHOBE OCO3HAHHS M
OCMBICJICHHUS UCTOPHH, JYXOBHBIX LIEGHHOCTEH M JOCTH)KEHUI HaIlel CTpaHbl, K CAMOPAa3BUTHUIO U
CaMOBOCITUTAHUIO B COOTBETCTBUU C OOIIEUETIOBEYECKUMHU IIEHHOCTSIMU U UAealaMu
TrpaXAaHCKOTO OOIIECTBAa; MPUHATHUE U Peau3aluio IEHHOCTeH 340pOBOro M 0e30macHOro
o0Opa3a >Ku3HH, OEpeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY
(U3NIECKOMY H TICUXOJIOTUIECKOMY 370POBBIO;
* B cdepe oTHomeHUI oOyuarommxcsa k Poccun kak x Poaune (OtedecTBy) — poccuiickas
UJCHTUYHOCTh, CHOCOOHOCTh K OCO3HAHHIO POCCUHUCKON HACHTUYHOCTH B MOJIUKYJIBTYPHOM
COLIMyMe, YyBCTBO MPUYACTHOCTH K HUCTOPHKO-KYJIBTYPHOH OOIIHOCTH POCCHHCKOTO Hapona U
cynsbe Poccum, maTpruoTH3M, TOTOBHOCTh K CITy>keHHIO OTE4ecTBy, €ro 3alluTe; YBaKCHHE K
CBOEMY Hapojay, YyBCTBO OTBETCTBEHHOCTH IMepel PoanHOI, ropAocTh 3a CBOM Kpaii, CBOIO
Ponuny, 3a mpomnuioe M HacTosllee MHOTOHAIMOHAIBHOTO Hapona Poccuu, yBakeHue
roCy/IapCTBEHHBIX CUMBOJIOB (rep0, (iar, THMH); GOpMUPOBAaHUE YBAXKEHHS K PYCCKOMY SI3BIKY
KaK roCylapCTBEHHOMY s3bIKy Poccuiickoii denepanuu, SBISIOMEMYCS OCHOBOM POCCHICKOM
UJCHTUYHOCTH M TJIaBHBIM (DAaKTOPOM HAIIMOHAJIBHOTO CaMOOIPENENEeHUs; BOCIUTAHHE
YBaKEHUS K KYJIbTYype, A3bIKaM, TPAAULIUAM U 00bIYasiM Hapo0B, MpoKUBatouX B Poccuiickoi
denepannu;
* B chepe oTHOMIECHHI 00YJArOIIUXCS K 3aKOHY, TOCYIapCTBY U K IPa)kIaHCKOMY OOIIECTBY —
I'PaXXJJaHCTBEHHOCTb,
rpaxJaHCcKas MO3WIMA AaKTMBHOIO U OTBETCTBEHHOI'O YJ€Ha POCCHUHCKOro oO0IIecTBa,
OCO3HAIONIETO CBOM KOHCTUTYIIMOHHBIE TIpaBa W OOS3aHHOCTH, YBAKAIOMIETO 3aKOH U
NPaBOMOPSIIOK,  OCO3HAaHHO  TNPHHAMAIONIETO  TPAJWIMOHHBIE  HAIMOHAIBHBIE U
oO11eyenoBeyeckue r'yMaHUCTUYECKUE M JEMOKPAaTHUYECKUE LIEHHOCTH, TOTOBOTO K y4acTHIO B
OOIIIeCTBEHHON JKW3HU; MPU3HAHHE HEOTUY)KJAEMOCTH OCHOBHBIX IpaB M CBOOOJ 4YEJIOBEKa,
KOTOpPbIE MPHUHAIIEKAT KOKIOMY OT POXKACHHUS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX

mpaB W CcB0OOOJ 03 HapylIeHWs TMpaB W CBOOOJ JPYruX JHI, TOTOBHOCTh OTCTaMBaTh



coOCTBEHHBIC TpaBa M CBOOOABI YEIOBEKa M TPaKIaHWHA COTJIACHO OOIIENpPU3HAHHBIM
OPUHIIMIIAM W HOPMaM MEXIYHAapOJHOTO TMpaBa W B cooTBeTcTBHMM ¢ KoHcTuTynmen
Poccuiickoit  ®denepanuu, mnpaBoBas U IOJUTHYECKAas TPaMOTHOCTb, MHPOBO33PECHHE,
COOTBETCTBYIOILIEE COBPEMEHHOMY YpPOBHIO DPa3BUTUS HAyKH M OOIECTBEHHON MPaKTUKH,
OCHOBaHHOE Ha Juajore KyJabTyp, a Takke pa3nyHbiX (OopM OOIIECTBEHHOIO CO3HaHUS,
OCO3HAHHE CBOEr0 MECTa B MOJUKYJILTYPHOM MUPE; HHTCPUOPU3AIUS IICHHOCTEH JEMOKpPATHH U
COLMATILHOM COJIMAPHOCTH, TOTOBHOCTh K JIOTOBOPHOMY PETYJIUPOBAHUIO OTHOILICHUH B TPYIITIE
WIM COLMAJIbHOM OpraHU3alii; TOTOBHOCTh OOYYAIOIIUXCS K KOHCTPYKTUBHOMY YYacTHUIO B
NPUHITUU PEIICHUM, 3aTParuBaoIIMX MpaBa U HHTEPECHl, B TOM YUCJE B pa3iMYHbIX (popmax
OOIIECTBEHHON CaMOOPTaHU3AIMH, CAMOYIIPABJICHHS, OOIIECTBEHHO 3HAYMMOU JIESATEIBHOCTH;
MPUBEPKEHHOCTh HJICSIM WHTEPHAIMOHAIN3MA, APYKOBI, pABEHCTBA, B3aUMOIIOMOIIA HAPOJIOB;
BOCIIMTAHHUE YBAXHUTEIHLHOTO OTHOIICHHS K HAIMOHAJILHOMY TOCTOMHCTBY JIIOJIeH, UX UyBCTBaM,
PEIIUTHO3HBIM  YOSXKJIEHUSIM; TOTOBHOCTH  OOYYaIOIIMXCS  MPOTUBOCTOSATH  HMJICOJIOTUU
IKCTpEeMH3Ma, HAIlMOHAIM3Ma, KCEHO(MOOWH, KOPPYIIIUU, TUCKPUMHHAIMHA TIO0 COLUATBHBIM,
PEMTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM IPU3HAKAM W JPYTAM HETaTUBHBIM COLHATHHBIM
SIBIICHUSIM;

* B chepe OTHOIICHUN 00YYAIOIIMXCS C OKPYKAIOIIMMHU JIIOJAbMH — HPABCTBEHHOE CO3HAHHE U
MOBEJICHUE HAa OCHOBE YCBOCHHS OOIICUETOBEYECKUX I[EHHOCTEH, TOJEPAHTHOIO CO3HAHUA W
MOBEJICHUS B TIOJUKYJITYPHOM MHpE, TOTOBHOCTH M CIIOCOOHOCTH BECTH TUAJIOT C JPYTUMH
JIOJIbMU, TOCTUTaTh B HEM B3aWMOIOHHMMAHUs, HAXOAUTH OOIIME LENHU U COTPYAHUYATH TS MX
JMOCTWIKEHUS; TPHUHITHE TyMaHUCTUYECKMX IIEHHOCTEH, OCO3HAaHHOE, YBaXKUTEIbHOE U
noOpoKeNnaTeTbHOE OTHOIIEHUS K JPYrOMy YeJIOBEKY, €ro MHEHHUI0, MHPOBO33PEHUIO;
CIIOCOOHOCTEH K CONEpeKUBaHUIO U (POPMUPOBAHUS TTO3UTHBHOTO OTHOIICHHSI K JIFOJSM, B TOM
yucle K JIMIaM C OrPaHUYCHHBIMUBO3MOXKHOCTSIMH 3JI0pOBbS M HMHBAIUIaM; OepexHOe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (PU3MUECKOMY M TICHXOJIOTUYECKOMY 3/10POBBIO
JIPYTHX JIOJIel, yMEHHWE OKa3bIBaTh TIEPBYIO IOMOING;, (OPMUPOBAHWE BBIPAKECHHON B
MOBEJICHUY HPABCTBEHHOW ITO3WIIMM, B TOM YHCJIE CIHOCOOHOCTH K CO3HATEIHHOMY BBIOODY
no0pa, HPAaBCTBEHHOTO CO3HAHUS W TIOBEJAEHHS Ha OCHOBE YCBOCHHS OOIEYeTOBEUECKHX
[IEHHOCTE W HPABCTBEHHBIX UYBCTB (UECTH, [0OJra, CHPAaBEIIMBOCTH, MUJIOCEPIUS U
JPYXKEII00us); KOMIICTCHIIMHA COTPYIHUYECTBA CO CBEPCTHUKAMH, JACTHMH MIIQIIIETO BO3pacTa,
B3POCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOW, Y4eOHO-MCCIIEI0BATEIbCKOM,
MPOEKTHOMN U IPYTUX BUAAX ACSITEIHLHOCTH;

* B cdepe OTHONICHHH OOYdJaIOIMIUXCS K OKPYXKAIIEeMy MHPY, K JKUBOW WPHUPOJIE,
XYJ0)KECTBEHHOW KYJIBType — MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO

Pa3sBUTHA HAYKH, 3HAYUMOCTb HAYKH, TOTOBHOCTH K HAYYHO-TCXHHYCCKOMY TBOPYECTBY,



BJIaJICHHE JOCTOBEPHON MHQOpMAaIMei O MepeOBbIX TOCTHXKEHHUSX U OTKPBITHUSX MHUPOBOH U
OTEUYECTBEHHOM HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX OO0 YCTpOHCTBE MHpa
¥ 00IIeCTBa; TOTOBHOCTh U CIIOCOOHOCTh K OOPa30BaHUIO, B TOM YHKCJIE CaMOOOpa3OBaHUIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIbHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIEIHOW MpodeccHoHaNbHOM U OOLIECTBEHHON JAESITEeIbHOCTH; HKOJIOrMYecKas
KyJIbTypa, OepekHOE OTHOILEHHS K POJHON 3emile, MPUpOIHBIM OorarcTBam Poccum u mupa,
NOHMMaHHUE BIUSHUS COIUAIBHO-I)KOHOMHUYECKMX IPOLECCOB HA COCTOSHUE MPHUPOJHON U
COLIMAJILHOM Cpe/ibl, OTBETCTBEHHOCTHU 3a COCTOSIHUE MPUPOTHBIX PECYPCOB, YMEHUN U HaBBIKOB
pPa3yMHOT0 MPUPOIOIOIB30BAHUS, HETEPIIUMOIO OTHOLIEHHS K JIEHCTBUSAM, MPUHOCSAIIUM BpPE.
OKOJIOTHH;, TPUOOPETEHHE ONbITa HKOJOTO-HAMPABICHHOW JEATEIBbHOCTH, 3CTETHUYECKOE
OTHOIIEHHSI K MUY, TOTOBHOCTb K 3CTETUYECKOMY O0YCTPOICTBY COOCTBEHHOTO OBITA;

* B cdepe oTHOmIEHWH oOyyaromuxcs K Tpyay, B cdepe COUMaTbHO-?KOHOMHUYECKHX
OTHOIIEHMH — YyBaXeHHe BceX ¢(OpM COOCTBEHHOCTH, T'OTOBHOCTh K 3allUTe CBOEH
COOCTBEHHOCTH; OCO3HAaHHBI BHIOOp Oymymiei mpodeccud Kak IMyTh M CHOCO0 pealn3anuu
COOCTBEHHBIX JKU3HEHHBIX IIAHOB; TOTOBHOCTh O0YYAIONINXCS K TPYAOBOH MpoheCCHOHATBHON
NESTENIbHOCTH JUIsl TMOATOTOBKH K PEIICHUI0 JIMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX,
oOIIeHAIIMOHATBHBIX MPOOJIeM; MOTPEOHOCTh TPYIUTHCS, YBOKEHUE K TPYLY U JIOASM TpyIa,
TPYAOBBIM JOCTIDKEHHSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIIEHUE K
pasHBIM BHJAaM TPYAOBOH JESATEIBHOCTH, TOTOBHOCTh K C€aMO-OOCITY)KMBaHHUIO, BKIIIOYAs
oOydeHre U BBINOJHEHHUE JIOMAIIHUX 00s3aHHOCTeH. MeTanpeaMeTHble pe3yabTaThl 00yUeHUS
¢bu3uKe B cpeHeN 1IKOoJIe MPeACTaBIEeHbl TPeMs IPYNIaMU YHUBEPCAIbHBIX YUE€OHBIX JeHCTBUI.
PeryasiTuBHBIE yHHBepcaJdbHble yueOHbIE AeiicTBUSA

BbINyCKHUK HAYYUTCS:

* CaMOCTOSITEIbHO OIpPENENATh LENH, CTaBUTh M (OPMYJIHUPOBaTh COOCTBEHHBIE 3a7aydl B
00pa30oBaTeNbHON JAEATEIbHOCTH U )KU3HEHHBIX CUTYallUsX;

* OIIEHWBATh PECYPCHI, B TOM YHCJIE BPEMs M APYTrUe HEMaTepHaJIbHBIE PECYPChl, HEOOXOIUMbIE
JUTSL JOCTYDKEHHSI TOCTABICHHOW paHee e,

* COMOCTABIATh UMEIOLINECS BO3MOKHOCTH U HEOOXOIUMBIE JUISl OCTHXKEHUS LIETIH PECYPCHI;

* OpraHu3oBbIBaTh 3()(EKTUBHBIA MOUCK PECypcoB, HEOOXOAUMBIX Ul JOCTHXKEHUS
IMOCTaBJICHHOM I1CIIH;

* ONPEEIISATh HECKOJIBKO MYyTEH JOCTUKEHUS TOCTABJICHHOW 1IEJIH;

* BBIOMpATh ONTUMAIBHBIA MYTh JOCTHXKEHUS IETU C yuyeToM 3(PPEKTUBHOCTH pPacxo/I0OBaHUs
PECYpPCOB U OCHOBBIBASICh HA COOOPaYKEHUSIX ITUKU U MOPAJIH;

* 3a/1aBaTh NMapaMeTPhl U KPUTEPHH, TIO KOTOPHIM MOKHO OTIPENICIHTh, UYTO IeNTb JOCTUTHYTA,

* CONIOCTABJIAThH MOJYYEHHBIN Pe3yIbTaT JESATEIbHOCTH C TOCTABIEHHOW paHee LeNblo;



* OLCHMBATh IIOCJIEJICTBHS JOCTH)KEHHUS IIOCTABJIEHHOM I B Yy4eOHOW JesTeIbHOCTH,
COOCTBEHHOM KHU3HH U )KU3HU OKPYKAIOIIUX JFOACH.

ITo3HaBaTebHBIE YHMBePCcAJIbHbIE YUeOHbIe AelCTBUS

BbInyCKHUK HAYYUTCSH:

* KPUTHUYECKHU OLIEHUBATh M UHTEPIPETUPOBATh HHPOPMALIHIO C PA3HBIX MO3UIUIH;

* pacrio3HaBaTh U (PUKCUPOBATH IPOTHBOPEUHS B MH(POPMALIMOHHBIX HCTOUHUKAX;

* HCHOJb30BaThb pPa3IMYHbIE MOJEIBHO-CXEMAaTHUYECKHE CpeAcTBa il IPEACTaBICHUS
BBISIBJICHHBIX B MHOPMALIMOHHBIX HICTOUHUKAX IPOTUBOPEUHIL;

* OCYILECTBJIATh Pa3BEPHYTHI MH(GOPMALMOHHBIM MOMCK M CTaBUTh Ha €ro OCHOBE HOBBIE
(yueOHBIC ¥ TIO3HABATEIILHBIC) 33/1a4H;

* UCKaTh U HaXOJUTh 0000IIEHHBIE CIIOCOOBI PELLICHNUS 33/1a4;

* MPUBOJUTH KPUTHUYECKUE ApryMEHThl KaK B OTHOILIEHUH COOCTBEHHOI'O CYXJIEHHUS, TaK U B
OTHOLLIEHUU JEHUCTBUN U CYKJIEHUU IPYyroro;

* AHAJIM3UPOBATh U IPEOOPA30BHIBATH MPOOIEMHO-IIPOTUBOPEUNBBIE CUTYALINH;

* BBIXOJUTH 32 PAaMKH Y4YeOHOTO MpenMeTa M OCYIIECTBIISATH LEJICHANPABICHHBIA TTOMCK
BO3MOXHOCTEH HIMPOKOIo MepeHoca CpeCTB U CIOCO00B JeHCTBUS;

* BBICTpauBaTh MHAMBUAYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPUIO, YUUThIBAas OIPaHUUYCHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHNUS;

* MEHATh U YAEPKUBATh Pa3HbIC MMO3ULMU B I103HABATEIbHON AEATEIbHOCTU (OBITh YUEHUKOM U
yuuteneMm; (QOpMynIHpoBaTh 00pa3oBaTElIbHBIA 3alpoC U BBINOJHATH KOHCYJIbTATUBHBIE
(GYHKLIUU €aMOCTOATENbHO; CTaBUTh NpoOjeMy M paboTaTh HaJl €€ pelIeHUEM; YIpPaBIsATh
COBMECTHOM MO3HABATEIbHOM NEATEIbHOCTHIO U MOAUYNHATHCS).

KomMMmyHuKkaTHBHBIE YHHBepcaJlbHble YUeOHbIe qeliCTBUS

BbInyCKHUK HAYYHTCS:

* OCYILECTBIISATh JIEJIOBYI0 KOMMYHHKAIIMIO, KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMU (Kak
BHYTpHU 00pa30BaTeIbHOM OpraHu3alny, TaK 1 3a ee mpeielnaMu);

* IIpYU OCYILECTBICHUH TPYIIOBOM pabOTHI OBITH KaK PYKOBOJUTENEM, TaK M WIEHOM IPOEKTHOM
KOMaH/Jbl B Pa3HBIX poOJsX (TeHepaTopoM HJeH, KPUTUKOM, HCIOJIHUTENIEM, MPE3eHTYIOIUM
UT. )

* pa3BepHYTO, JJOTUYHO U TOYHO M3JIaraTh CBOIO TOUYKY 3PEHUSI C UCIOJIB30BAaHUEM a/IeKBATHBIX
(YCTHBIX U MHCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

* pacno3HaBaTh KOH(MIMKTOI€HHBIE CUTYallMd W IMPeNoTBpaIiaTh KOH(JIUKTHI 10 UX aKTUBHOH
dbassr;

* KOOPJAMHUPOBATh U BBINOJHATH PaOOTy B YCIOBUSX BUPTYaJIbHOTO B3aUMOACHCTBHS (MK

COUYETaHMs pealbHOI0 U BUPTYAIbHOIO);



* COIJIacoBBIBATH MO3MIIMM WICHOB KOMaHAbl B TMporecce padoThl Hax  oOUIMM
IPOAYKTOM/pEIICHHEM;

* MPEACTABIATh MYOJMYHO pPE3yNbTaThl WHAWBUAYAIBHOW W IPYIIOBOM JEATEIBHOCTH Kak
nepes 3HaKOMOM, TaK U Nepe]] HE3HAKOMOM ayJIUTOPUECH;

* moaOuparb NApTHEPOB MJIs JIEJTOBOM KOMMYHUKAIIMM HUCXOAS U3  COOOpa)KeHHIt
pE3yJIbTaTUBHOCTH B3aMMOJICHCTBUS, a HE JIMYHBIX CUMIIATUH; BOCIPUHUMATh KPUTHUYECKHE
3aMeYaHus KaKk pecypc COOCTBEHHOTO pa3BUTHS;

* TOYHO U eMKO (hOpMYyJIHPOBAaTh KaK KPUTHUUECKHE, TaK U 0J00pUTEIbHbIC 3aMEUYaHUs B aJIpec
IpYTuX JIIOAe B pamKax JeJoBOM M 00pa3oBaTeIbHOW KOMMYHHKAIMM, U30eras mpu 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CYXIECHUH.

IIpenmerHnbie pe3yjabTaTbl 00ydyeHHsi (u3NKe B CpelHell IIKOJe IpeacTaBJEeHbI IS
0a30B0ro (24 B HeJe0) U paclIMPeHHOro (3 4 B HeJe/Il0) BADUHAHTOB M3Yy4YeHHs] Kypca
¢usukn.

BbinmyckHUK Ha 0230BOM YPOBHE HAYYMTCS:

* JEMOHCTPHPOBATH Ha IPHMEpPaxX pOJb M MECTO (HU3UKK B (OPMHPOBAHUU COBPEMEHHOMN
HAy4YHOW KapTHHBI MHUPA, B Pa3BUTHH COBPEMEHHBIX TEXHHKH U TEXHOJOTUH, B MPAKTHUECKOMN
JESITEIbHOCTH JII0JIEH;

* IOKA3bIBaTh HA MPUMEPaX B3aUMOCBSI3b MEXKAY (DU3UKON U IPYTUMH €CTECTBEHHBIMU HayKaMHU;
* YCTAaHABJIMBATh B3aMMOCBSA3b €CTECTBEHHO-HAYYHbBIX SIBJIEHUH M IPUMEHSITb OCHOBHbIE
buznyecKkue MOJENHU IS UX OMUCAHUS U OObSICHEHUS;

* HCIONB30BaTh HHGpOpMALHIO (PU3MUYECKOTO COJAEp)KaHWsl TMpPH  peIleHUH  Y4eOHBIX,
MPAKTUYECKUX, NPOEKTHBIX W HUCCIENOBATENbCKUX 3aJad, UHTErpupys HUHGOpMaLUI0 U3
Pa3IUYHBIX HCTOYHUKOB M KPUTUYECKHU €€ OLICHUBAS;

* pa3nuyaTb M YMETh HCIOJb30BaTh B Yy4eOHO-HCCIIEAOBATENBLCKOM JESATEIbHOCTH METObI
HAy4YHOTO HCClleloBaHUs (HaOnroieHue, ONMUCaHWe, HW3MEpPEHUE, HKCIEPUMEHT, BbIIBUKECHHE
TUIOTE3bl, MOJCIUPOBAHUE U T. J.) U (GOPMbI HAYYHOTO MO3HaHUA ((aKThbl, 3aKOHBI, TEOPUH),
JEMOHCTPUPYS Ha IPUMEPaxX UX POJib U MECTO B HAYYHOM [TO3HAHUU;

* TIPOBOAUTH TpsSMble U KOCBEHHbIE U3MEpeHUs (U3NYECKUX BEJIWYMH, BbIOMpas
U3MEpUTENIbHBIE TMPUOOPHI C Y4eTOM HEOOXOJMMON TOYHOCTH H3MEPEHUi, IIaHUPOBAaTh XOJ
U3MEpEeHM, Mody4yaTh 3HAUYEHHE H3MEpPSAEMOIl BEIMYMHBI U OLEHUBAaTh OTHOCUTEIbHYIO
MOTPENIHOCTh U3MEpPEHUs Mo hopMyIiaM;

* BBINOJHATH HCCIICOBAHUS 3aBUCHUMOCTEH MEXITy (PU3MUECKUMHU BEIMYMHAMHU: TPOBOIHUTH
M3MEpPEHUS U ONPEIENITh HA OCHOBE MCCIIEOBAHMS 3HAUEHUE NapaMEeTPOB, XapaKTEPU3YIOINX
JAaHHYI0 3aBUCUMOCTh MEXAYy BEIMUYMHAMHU, M JielaTh BBIBOJA C YYETOM IOrPEUIHOCTH

WU3MEPEHHUI;



* WUCIIOJIB30BATh JUISl ONMCAHMS XapakTepa MPOTeKaHWs (PU3NYECKUX MPOLECCOB (HU3NUECKHUE
BCJIMYMHBI U JICMOHCTPUPOBATH B3AUMOCBA3b MCKAY HUMU;

* JCIIOJIb30BATh JJIsl ONHCAHMS XapaKTepa MpPOTEKaHUs (PU3NYECKUX HPOIECCOB (U3NUECKUE
3aKOHBI C Y4E€TOM I'PaHHIl UX TIPUMEHUMOCTH;

* pemraTh Ka4yeCTBEHHBIC 3a/a4d (B TOM YHCJIE M MEKIPEAMETHOTO XapakTepa), WCIIONb3YS
MOJCIN, (1)I/I3I/I‘ICCKI/IG BCJIMYMHBI W 3aKOHBI; BBICTpAaWBATh JIOTUYCCKU BCPHYIO ICIIOYKY
00BsICHEHUS (J10Ka3aTeIbCTBA) IPEIOKEHHOTO B 3a/1a4e Mpoliecca (SIBIECHUS);

* pemiaTh pacyeTHBIC 33aJaudl C SIBHO 3aJaHHOW (HU3MYECKOH MOJENbI0: Ha OCHOBE aHAIN3a
YCJIOBUS 33/1a4d BBIICIATH (PU3NYECKYI0 MOJIENb, HAXOAUTh (PM3MYECKHUE BEIUYMHBI M 3aKOHHBI,
HEO0OXOUMBIE U JOCTATOUYHbIE JUISl €€ PELLEHUs], IPOBOAUTH PACUETHI U MPOBEPATH MMOTYUEHHBIN
pe3yJIbTar;

* YYMTHIBATh TPaHUIBl TNPUMEHEHUS W3YYCHHBIX (QHU3MYECKUX MOJENEH NpU pPEeHICHHH
(HU3MYECKUX U MEXKIPEIMETHBIX 33/a4;

¢ IPUMCHATH 3HAHUA O NPUHOUIIAX pa6OTI)I N OCHOBHBIX XapPaKTCPUCTUKAX M3YUCHHBIX MAllIWH,
npuOOpoB W JPYrUX TEXHUYECKUX YCTPOMCTB MJis pEIIeHUs MPaKTUYECKUX, Y4eOHO-
UCCJIEIOBATEIbCKUX U IIPOSKTHBIX 3a/1a4;

* HCIOJB30BaTh 3HAHUS O (PU3MYECKUX OOBEKTaX M IMPOIEeccax B MOBCEAHEBHON >KU3HU IS
oOecnieueHus 6€301acHOCTH MpU 00pallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIIS
COXPaHEHUs 3710POBbs U COOJIIOZCHUS HOPM IKOJIOIMYECKOTO MTOBEJCHUS B OKPY KAIOLIEH cpene,
JUISL TIPUHATHS PEIICHUI B IOBCETHEBHOM KHU3HU.

BbinyckHHK Ha 62a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUTHCS

* MOHMMATh U OOBSICHATL OEJIO0CTHOCTh (1)H31/I‘ICCKOI>'I TCOpHHU, pas3inv4aTb TpaHUIBlI €€
NPUMEHUMOCTH U MECTO B PSAY APYTUX PU3NUECKUX TEOPUH;

* BJIQJIETh MPUEMAMHU TMOCTPOCHUS TEOPETUUYECKUX JI0KA3aTeIbCTB, a TAK)KE NMPOTHO3UPOBAHUS
0coOeHHOCTeH MpoTeKaHust (PU3MYECKUX SBJICHUH M IPOLECCOB Ha OCHOBE MOJIY4YEHHBIX
TCOPCTUICCKHUX BBIBOAOB U JOKA3aTCIbLCTB,

¢ XapakTCpu30BaTb CUCTCMHYIO CBA3bL MCKAY OCHOBOIIOJAraromiMu HAYYHBIMH IOHATUSAMMU:
IPOCTPAHCTBO, BpeMsl, MaTepHsl (BEIIEeCTBO, M0JI€), IBUKEHHUE, CUJIa, SHEPIUS;

* BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIArAIONINX (PU3UUECKUX 3aKOHOMEPHOCTEH
Y 3aKOHOB;

¢ CaMOCTOATCIIBHO IIJIAHUPOBATh U IIPOBOJAUTH (1)I/ISI/I‘IGCKI/IG OKCIICPUMCHTBI,

* XapaKTepU30BaTh IN100aIbHBIE MPOOJIEMBI, CTOSIINE Tepe/l YeTOBEYECTBOM: SHEPreTHUECKHE,

CBIPbCBBIC, SKOJIOTHYCCKUC U POJIb (bI/I3I/IKI/I B PCHICHUHU 3THUX HpO6HCM;



* pemarb NPaKTUKO-OPUEHTHPOBAHHBIE KAYECTBEHHBbIE M pacyeTHbIe (PU3MUECKHE 3ahauu C
BBIOOPOM (PM3UYECKOM MOJENH, HCIONb3YS HECKOJIbKO (DU3MYECKHX 3aKOHOB WK (POpMyd,
CBSI3BIBAIOIIMX U3BECTHBIC (PH3NUECKUE BEIIMUHMHBI,

* OOBACHATH MPUHLUIBI PabOTBl M XapaKTEPUCTUKU M3YYCHHBIX MAaIIUH, HOPUOOPOB U
TEXHUYECKUX YCTPOUCTB;

* OOBACHATH YCJOBUSI MPUMEHEHHs (U3UYECKUX MOJETCH NMpH pemieHud (U3NYECKUX 3aiad,
HAXOJUTh aJIeKBAaTHYIO MPEIJIOKECHHON 3a1aue PU3NUECKyI0 MOJIEIb, pa3pelaTh NpodiieMy Kak
Ha OCHOBE MMEIOLIUXCS 3HAHUH, TaK U IPU IOMOLIY METOI0B OLICHKH.

®u3uKa U eCTeCTBEHHO-HAYYHbII MeTO/] O3HAHUS NIPUPOIbI

IIpenmeTHbIe pe3yJibTaThbl OCBOCHUS TEMBI I103BOJISIIOT:

— J1aBaTh OMNpPEJAEICHUS NOHATHI: (QHU3MUECKas BEIWYMHA, (U3UUYECKUN 3aKOH, HaydHas
TUII0Te3a, MOJIeNIb B (DU3UKE, 37IeMEHTapHas yacTula, pyH1aMeHTalbHOE B3aUMOIEHCTBHE;

— IPUBOJUTH NPUMEPBI OOBEKTOB U3yUeHUS (PUBUKHU;

— MPHUBOANTH 0a30BbIe (PU3MUECKUE BETMYNHBI, KPATHBIC U JOJBHBIC €AMHULIBI, OCHOBHBIC BHIBI
(GyHIaMEeHTaJIbHBIX B3aUMOJEHCTBUM, UX XapaKTEPUCTUKHU, PAIUyC AEHCTBUS;

— OIUCHIBATH U MPUMEHATh METO/Ibl HAYYHOI'O UCCIIEI0BAHUS B (PU3HUKE;

— JleNaTh BBIBOJBI O I'paHUIAX MPUMEHUMOCTH (HU3UYECKUX TEOPUH, UX MPEEeMCTBEHHOCTH,
CYIIIECTBOBaHHH CBSI3EH M 3aBHCUMOCTEH MEX1y (PU3HMUECKUMH BETHUNHAMU;

— pa3inyaTh OpsIMble U KOCBEHHBIE HM3MEpPEHUs (PU3NYECKHX BEJIWYUH; MOHMMATh CMBICI
a0COJIIOTHON U OTHOCUTEIBHOM MOIPEIIHOCTE U3MEPEHNUS;

— HHTEepHpPeTUpOBaTh (HU3NYECKYI0 HH(OpPMAIHIO, MOJYYEHHYIO M3 Pa3HbIX HCTOYHUKOB.
Mexanuka

IIpenmeTHbIe pe3yJibTaThbl 0CBOCHHS TeMbI O3BOJISIIOT:

— JlaBaThb ONPEIEJICHUs IOHATUI: MEXAHWYECKOE [BWKEHUE, MaTepUalbHAs TO4YKa, TEJO
OTCYETA, CUCTEMA OTCUYETA, TPAEKTOPHUS, MOCTYNATEIbHOE IBUKEHUE, BPAIIATEIbHOE IBUIKEHUE,
paBHOMEpPHOE TPSMOJIMHEHHOE [BUKEHHE, PaBHOYCKOPEHHOE TNPSIMOJIMHEWHOE JIBU)KEHUE,
CBOOOJHOE MaJieHue, OTHOCHUTEIBHOCTh MEXaHWYECKOTO IBMKEHMsS, WMHEpLHajbHas cHucTeMa
OTCUYETa, MHEPTHOCTb, LIEHTP TSKECTH, HEBECOMOCTb, IEPErpy3Ka, LIEHTP Macc, 3aMKHyTas
cUcTeMa, peakTHBHOE JABMKEHHE, yCTOMUYMBOE, HEYCTOHYMBOEe M Oe3pa3nyHOe paBHOBECHS,
[aOcomoTHO ympyruii u aOCONIOTHO HEynpyrui yaapsi|l, abCoIOTHO TBEpAOe Teo,
THAPOCTaTUYECKOE  JaBlieHHe, KosiebaTellbHOE  JABIM)KEHHE, KojeOaTenbHass  CHUCTEMA,
BBIHY)KJICHHbIE KOJIe0aHMs, MEXaHHMYECKHIl PpE30HAHC, BOJIHA, BOJHOBAas IOBEPXHOCTb, JyY,
MY3bIKaJIbHBII TOH;

— HCIIOJIb30BaTh TaOMWYHBINA, Trpapuueckuii W aHAIUTUYECKUH CIOCOOBI  OMUCAHUS

MEXAHHUYECKOI'O ABUKCHUS,



— aHaJIM3UPOBaATh rpadMKu PABHOMEPHOTO U PAaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO JIBH)KCHHM,
YCIIOBUSI BO3HUKHOBEHHUSI CBOOOJHBIX KOJeOaHUN B KOJIEOATENBHBIX CHUCTEMax, 3aBUCUMOCTHU
MPOEKIINI CKOPOCTU U YCKOPEHUSI TAPMOHUYECKH KOJICOTIONICHCS TOYKU OT BPEMEHH, TIPOIECCHI
MPEBpAIICHUS] SHEPTHMH NPH TAapPMOHWYECKHUX KOJICOAHUAX, IOTEPH JHEPrUM B PEaTbHBIX
KOJIeOaTeNIbHBIX CHUCTEMaxX, 0COOCHHOCTH PACIIPOCTPAHCHHS MONIEPEUYHBIX U MPOAOJIBHBIX BOJH B
cpenax, 3ByKOBBIX BOJIH, OCHOBHBIE XapaKTEPUCTUKU 3BYKa;

— TPUBOIUTH OMpeAciieHUs (PU3UUIECKUX BEIWYMH: TEPEMEIICHHE, CKOPOCTbh, MPOUIECHHBIN
MyTh, CPEIHSSI CKOPOCTh, MT'HOBEHHAas CKOPOCTb, CpEIHSS TyTeBas CKOPOCThb, CpeIHee
YCKOpPEHHE, MTHOBEHHOE YCKOpPEHHE, YCKOpEeHHE CBOOOAHOTO MaJACHHS, NEPHOJ W YacToTa
oOpalieHusi, yriioBas CKOpOCTb, IEHTPOCTPEMUTEILHOE YCKOPEHHUE, Macca, CUila, CUJIa TSHKECTH,
nepBasi KOCMUYECKasi CKOPOCTh, CHJIa YIPYTOCTH, BEC Tella, CHJIa TPEHHS MOKOS, CHJIa TPEHUS
CKOJIbKEHUS, MMITYJIbC MaTepuaibHOW TOYKH, padora cuibl, MoirHocTh, KIIJ| mexanusma,
MEeXaHWYeCKast DHEPrusl, KHHETHYECKast SHEPT s, MOTECHIIMAIbHAS SHEPT A, MOMEHT CHJIBI, IIJICYO
CHUJIBI, CHJIa JABJICHHS, Cuja ApXxumenaa, IEepHoJl, yacTora U (a3a xoyseOaHUi, IJTUHA BOJHBI U
CKOPOCTh €€ pacpOCTpaHEHUS; 3aIUCHIBATh SAMHMIIB H3MepeHus (uzmueckux BenmduH B CU;
— (QopMynIMpOBaTh: 3aKOH CIOXKEHHS CKOPOCTEH, MPUHIIUII (3aKOH) MHEPIUH, 3aKOHbl Hpl0TOHA,
MNPUHIIMIT CYMEePIO3UIUU CUJI, MPUHIMN OoTHOcUTeldbHOcTH ["anmuies, 3akonsl Kemnepa, 3axoH
COXpaHEHHUsI UMITYJIbCA, 3aKOH BCEMHPHOI'O TATOTEHHUs, 3aKOH ['yka, TeopeMy O KHHETUYECKOU
SHEPTUU, 3aKOH COXPAHEHUS MEXAaHWYECKOW HHEPTHH, IMEPBOE U BTOPOE YCIOBHS PABHOBECHS
TBEPAOrO TeJa, NPUHLMI MHUHUMyMa [OTEHIMAIbHOW »SHepruu, 3akoH [lackans, 3akoH
Apxumena, yCIOBH€ MJIaBaHUs Tel, [ ypaBHeHUE bepHymin|;

— BBIIETATH OCHOBHBIE TMPU3HAKA (PU3UYECKUX MOJENEH, HCIOJIb3yeMbIX B MEXaHUKE:
MaTepuaibHasi TOYKa, WHEPIHAIbHAS CHCTeMa OTCYETa, CBOOOTHOE TENO, 3aMKHYTasi CUCTEMA,
a0CONIOTHO TBEpJIOEe TeJlo, HAeanbHas >KUAKOCTb, TAPMOHMYECKHE KONIEOaHMs, MPYKHUHHBIN
MasATHHK, MATEMAaTHYECKUI MasTHUK;

— ONUCHIBaTh OKCIEPUMEHTHI: MO0 HU3MEPEHUI0 KOd(DPHUIIMEHTAa TPEHUS CKOJBXKECHUS, 10
W3Y4YEHUIO OCHOBHBIX TOJOKEHUM CTATUKH M TUJPOCTATUKHU, MO HAOIIOJECHUIO M HM3YyUYCHUIO
0COOCHHOCTEH K0Je0aTenbHOTO M BOJHOBOTO IBM)KECHUI; (yHIaMEHTalbHbIE OMBITHI | anmumes,
Kasenauma u ap.;

— [paccmaTpuBaTh ABMKEHUE Tella, OPOMICHHOTO TOPU30HTAIBHO M IO YIJIOM K TOPU3OHTY,
BO3HUKHOBEHHUE CHJIBI COTIPOTHBIICHUS TIPH JABWKEHUU TEJ B JKUJIKOCTSIX WM Ta3axX, JUHAMHUKY
JBUKEHHUSI TeJla M0 OKPY>KHOCTH, YCTPOMCTBO, MPUHLMUI IEUCTBUS U MPUMEHEHUE PEAKTHUBHBIX
JIBUTATENel, TeopeMy O IBWKEHUHM IIEHTpa MacC, JaMHHApHOE M TYpOYJIEHTHOE TeYeHUE
JKUJIKOCTH, UCTIOJB30BaHNE ypaBHEHUSI bepHYyIM B TEXHUKE, BOSHUKHOBEHHE TTOABEMHOM CHITBI

KpbLTa caMoJIeTa, aBTOKOJIeOaHus |;



— OIIpEJeATh MOJIOKEHHE Teda Ha IUIOCKOCTH B JHOOOH MOMEHT BPEMEHH, PaccMaTpUBaTh
cBOOOJHOE MajieHue Ten 0e3 HayaJllbHOW CKOpOCTH, IpeoOpa3oBanus ['anuies, ABMKEHHE Tena
[0 OKPYKHOCTH C TOCTOSIHHOM MO MOJIYJIO CKOPOCTHIO, OCHOBHYIO (IIpsSMYI0) U OOpaTHYIO
3aJjaud MEXaHUKH, JIBUKEHHUE UCKYCCTBEHHBIX CIyTHHUKOB 3€MJIM, OCHOBHbBIE CBOMCTBA pabOThI
CWJIbI, KHHETUYECKOW PHEPIUM, OTIMYMSA MOTEHUUAIBHON SHEPIrUU OT KMHETHYECKOM HHEPruu;
— [BbIBOAMTSH 3aKoH [lackais], nomyyaTh ypaBHEHUS ABM)KEHUS IPy3a Ha MIPYKUHE U IBUKEHUS
MaTE€MaTU4YeCKOro MAasiTHUKA,

— 3alKChIBaTh KMHEMAaTUYECKHUE YPAaBHEHHsS PABHOMEPHOIO M PABHOYCKOPEHHOIO
IPSIMOJIMHEMHOIO  JBW)KCHHs, PABHOMEPHOIO JBIKEHUS II0 OKPYXKHOCTH, YypaBHEHHE
rapMOHUYECKHUX KoJeOaHMii, ypaBHEHHE ABMKEHUS UIA BBIHYKICHHBIX KoJieOaHUH, (HOopMyIbl
JUIS pacyera Mepro0B KoJIeOaHUH PYKUHHOTO U MaTEMaTHYECKOTO0 MasiTHUKOB;

— pa3nauyaTh reOUEHTPUYECKYIO U IeJIMOLICHTPUYECKYIO CUCTEMBI OTCUETA;

— MPHUBOJMUTH 3HAYEHHUS: YCKOPEHHs CBOOOJHOrO MaJeHHus BOJIM3M IMOBEPXHOCTH 3eMIlH,
IpaBUTALMOHHON IOCTOSIHHOM, IEPBOM U BTOPOM KOCMHUYECKUX CKOPOCTEN i 3eMJIu;

— IPUMEHATH IOJYyYEHHbIE 3HAHUS IIPU ONMCAaHUU YCTPOMCTBA M NPHUHLMIA JCHCTBUSA
npubopoB (Hampumep, IMHAMOMETpa), IpU OOBSICHEHUH SIBIICHHUH, HAOII01aeMbIX B IPUPOLE U
ObITY (HampuMep, poJib CUJI TPEHUS B IBMXKEHUU Tel), IPH PEILICHUH 3a/1a4y.

MouJiekyasipHas pu3nKa U TEPpMOIMHAMUKA

IIpeaMeTHBIEe pe3yJbTAThl OCBOCHUS TEMBI I103BOJISIOT:

—  JaBaTb  ONIpPENEIECHHUs  IOHATHH:  TEpPMOAMHAMHUYECKAs  CHCTEMa,  TEILIOBOE
(TepMOIMHAMHYECKOE)  paBHOBeCHe, AaOCOJIOTHBIM  HyJIb  TEMIIEpaTypbl, H30MIpOIIEcC,
M30TEpPMUYECKUHM, H300apHbIN, M30XOPHBIM U aauabaTUYECKUH MPOLECChl, TEII000OMEH,
TETJION30JIMPOBAaHHAS CUCTEMa, TETUIOBOM JIBUTATENb, 3aMKHYTHIHN IIUKJI, HEOOpaTUMBIH TIpoIiecC,
HACBIILICHHBIN T1ap;

— TPHUBOJUTH ONpeAeNeHUs (PU3MUECKUX BEIMYMH: OTHOCHUTENIbHAS MOJEKYJsipHas (MiIH
aTOMHasl) Macca, KOJIMYECTBO BEIIECTBA, MOJSpHAs Macca, TeMIlepaTypa, BHYTPEHHSISI SHEPrHs
UJEaNBbHOTO Ta3a, CPeHEKBaApaTHUHas CKOPOCTh, Haubosee BEPOSITHASI CKOPOCTh, KOJUYECTBO
TEIJIOTHI, yJelIbHas TEIJIOEMKOCTh BELIECTBA, TEIJIOEMKOCTh TENA, MOJSAPHAs TEIUIOEMKOCTb
BemectBa, KIIJ[ TemoBoro saBuratens, yJenbHas TemioTa HapooOpa3oBaHUs JKUAKOCTH,
abcoIoTHasE ¥ OTHOCUTENbHAsI BJIAXHOCTh BO3yXa, TOYKAa pOCHI, [IOBEPXHOCTHAsI SHEPTrus,
JaBJICHHE HACBIIIEHHOTrO Tapa], YyJelbHas TeljaoTa IIJIaBJICHMs; 3allUChIBaTh €IUHUIIBI
u3MepeHus gusnueckux BennynH B CU;

— (opMyIHpOBaTh U OOBACHATH OCHOBHBIE ITOJIOKEHHUS MOJIEKYJISIPHO-KHUHETUYECKOH TEOpUH

CTPOCHUS BCUICCTBA,



— Ha0mogaTh W OOBSACHATH SIBIICHUS: OpOYHOBCKOE JBIKeHHME, muddy3us, HCHapeHue,
KOHJICHCALIUS, CyOnMManwus, KUICHHWe, IUIaBIICHWE, KPHUCTAJUIM3AIWs,  aHU30TPOIUS
MOHOKPHUCTAJIJIOB;

— KJIaccu(UUUPOBAaTh arperatHble COCTOSIHUSI BEIECTBA, XapaKTepuU30BaTh H3MEHEHUs
CTPYKTYpBbI arperaTHbIX COCTOSIHUM BellecTBa Mpu (a30BbIX MEPEX0/1ax;

— (opMymHpoOBaTh: HYJIEBOW 3aKOH TEPMOJMHAMUKH, 3aKOH boins—MapuoTtra, 3akon [eil-
Jlroccaka, 3akon [apis, oObeIMHEHHBIN Ta30BbIi 3aK0H, 3aKOH J{anbTOHA, 3aKOH COXpaHEHUs
SHEPI'HH, IEPBBIA U BTOPOH 3aKOHBI TEPMOJINHAMUKU;

— TOHMMaTh CMBICI: YypaBHeHus KinaneilpoHa, ypaBHEHHMs COCTOSIHHMS HACAIBHOIO rasa
(ypaBuenust MenneneeBa—Kunaneiipona), ocnoBHoro ypaBHeHusi MKT, ypaBHeHUs TEILJIOBOTO
OaJranca;

— BBIICIATH OCHOBHBIE TNMPU3HAKH (U3NYECKUX MOJENIed, MCHOIB3YEMBIX B MOJEKYISPHON
busnke: TEepMOAMHAMHMYECKAsh CHCTEMa, PABHOBECHOE COCTOSHUE CHCTEMbI, PaBHOBECHBIH
MPOLECC, TEIUIOU30JIMPOBAHHAS CUCTEMA, UICAJbHBIA Ta3, WUJICAIbHBIM TEIJIOBOM [BUTATElb,
uukn KapHo;

— HCIIOJIb30BaTh CTATUCTUYECKUIN MOIXO JUIsl OMUCAHUS MMOBEACHHSI COBOKYITHOCTH OOJBIIOTO
YKCJIa YAaCTHULl, BKJIIOYAIOIINI BBEICHHE MUKPOCKOIIMYECKUX U MAKPOCKOIMYECKUX ITapaMETPOB;
TEPMOJMHAMHYECKUI METOJ] TPU PACCMOTPEHHH CBOMCTB MAaKpPOCKONMHMYECKHX Ten 0e3
NpeACTaBICHU 00 MX BHYTPEHHEM CTPOCHHH; YpaBHEHHE TEIUIOBOrO OajaHca MpHU pelIeHUH
3a/1ay;

— OMHCHIBATh IKCIEPUMEHTHI: MO HAONIOICHUIO U M3YYEHHIO H30IMPOIIECCOB, MO M3MEPEHHUIO
YIEIbHOW TEIUIOEMKOCTH BEIIECTBA; OMBITHI, WUIIOCTPUPYIOLIME H3MEHEHHE BHYTPEHHEH
SHEPTUU TeJa TIPU COBEPIICHUU padOThI;, PyHIaMeHTanbHbIe onbIThl [Tepna, xoyms u np.;

— OOBSACHATH Ta30BbIe 3aKOHBI HA OCHOBE MOJIEKYISIPHOKMHETUYECKOW TEOPUH CTPOCHUS
BEILECTBA, 3aBUCUMOCTh JaBJIEHUS ra3a OT KOHLUEHTPAIMU €ro MOJIEKYN U TeMIEpPaTypbl, CBA3b
TEMIEPATYpPbl U CpeIHEH KMHETUYECKOW IHEPIHMH XAaOTUYECKOTO TBHUKEHUSI MOJEKYJ, CTPOCHUE
U CBOICTBa TBEPBIX U aMOP(HBIX Tel, rpaduueckuil CMbICI pabOThl, HEBO3MOKHOCTb CO3/IaHUS
BEYHOIO JIBUTaTellsd, HEOOpaTUMOCTh TEIJIOBBIX sBJICHHM, 1wmkan KapHo, mpolecchl,
MPOUCXOJSAIINE B HICATbHONH XONOJWIBHOW MaiuHe, paboTaromeid mno 1mukiay Kapho,
3aBUCUMOCTH TEMIIEPATYPhI KUTICHHUS KUJKOCTH OT BHEIIIHETO J1aBJICHHUS;

— [paccmarpuBaTh 3aBUCHUMOCTh BHYTPEHHEH SHEpPruM HIealbHOrO raza OT 4Yucja CTEleHen
CBOOOIBI MOJIEKYJ, CBOWCTBA KUAKOCTEH, MOBEPXHOCTHOE HATSKEHUE, KANUJUIAPHBIC SIBICHUS,
CMauMBaHWE€ M HECMauyMBaHHE, TEIUIOBOE pACHIMPEHHE IKUAKOCTEH W TBEPIBIX Tell,
TEIJIOEMKOCTh T'a3a B U30IpoLieccax, H30TepMy peabHOro rasaj;

— NPUMEHSATH NEPBBIA 3aKOH TEPMOJNHAMUKY K U30IIpOIIECCaM;



— [06cyxnaTh yBenu4eHHE 00BbeMa BOBI TIPH €€ 3aMEpP3aHHH |;

— oOcyXnaTh TpPUMEHEHHE aauabaTUYeCKUX TPOIECCOB B TEXHUKE (MPUHIUN JCHCTBHS
JIM3EJIbHOTO JIBUTATENs1), JKOJIOTMYECKHE TMPOOJEMbl UCIOJIb30BAHUS TEIUIOBBIX MAIlMH,
3HAYCHHE BIIAKHOCTH BO3yXa B KU3HH YEJIOBEKA;

— TMPUBOJIUTH 3HAYCHUSA: TOCTOSTHHOM ABOraJpo, YHUBEPCAIbHON TIa30BOM MOCTOSTHHOM,
MOCTOSIHHOM boypiMana;

— TPUMEHATH TOJYyYEHHbIE 3HAHUS MPU OMNHCAHWUU YCTPONCTBA WM NPHUHIMNA JACHCTBUSA
puOOPOB (HApUMeEp, TEPMOMETPA, KAITOPUMETPA, KOHICHCAIIMOHHOTO THTPOMETPA, BOJIOCHOTO
TUTPOMETpPA, MCUXPOMETPA), TEIJIOBBIX MAIIMH, MPH OOBSICHEHUU SIBJICHUH, HAOIIOJAaEMBbIX B

pUpoie U OBITY, IPH PEIICHUH 3ajad.

JuiekTpoanHamuka IlpegMeTHbIe pe3yIbTaThbl 0CBOCHUS Te€MbI MO3BOJISAIOT:

— JaBaThb ONPEICIICHUS MOHATUMN: DJEKTPU3aALMsl TeJ, dJEKTPUUYECKH M30JIMPOBAHHAsA CUCTEMA
TeJI, DJIEKTPUYECKOE I0JIe, JIMHUU HAIPSHKEHHOCTH 3JIEKTPOCTATUYECKOIO IO0JIA, OAHOPOJHOE
AIIEKTPUYECKOE I0JI€, 3KBUIIOTEHILIMAJIbHAsI MOBEPXHOCTh, CBOOOJHBIE U CBSI3aHHBIE 3apsijibl,
KOHJCHCATOP, MOJISIpU3aLUs IUIIEKTPUKA, JIEKTPOCTaTUYECKass MHAYKLUS, JIEKTPUYECKUH TOK,
CTOPOHHHME CHWIBI, DJEKTPOJIMTHYECKas AMCCOLMAalMs, MOHU3alus Ta3a, MarHuTHOE
B3aUMOJICICTBUE, JIMHUM  MAarHUTHOM  MHAYKLUUH, OJHOPOJHOE  MArHUTHOE  IIOJIE,
AJIEKTPOMAarHuTHas: MHAYKLHUS, WHIYKIMOHHBIM TOK, CAMOMHAYKLHUSA, KOJeOaTelbHbIH KOHTYP,
BBIHY)KJICHHbIE DJIEKTPOMAarHuUTHbIE Kojie0aHMs, IEPEeMEHHBIH TOK, [pe30HaHC B IeNu
IIEPEMEHHOI0 TOKa|, 2JIEKTPOMArHUTHOE IOJIE, 3JEKTPOMArHUTHAsE BOJHA, MOAYJIALMS, JMH3A,
IJIaBHBIA  (OKYC JIMH3bI, ONTUYECKUH UEHTP JHUH3bI, (QOKajlbHasi IIJIOCKOCTh JIMH3BIL,
AKKOMOJALIMsSI, JUCHEepCUs, HUHTEepPEpeHlns, KOrepeHTHble HCTOYHUKH CBETa, Iudpakuus,
[ecTECTBEHHAsl CBETOBAs BOJIHA|;

— MPUBOAMUTH OIpEJeNIeHUs] (PU3MUECKUX BEIMYHMH: SJIEKTPHUECKUI 3apsj, 3JIeMEHTapHBbIH
AIIEKTPUYECKUI  3apsil, HANPSHKEHHOCTb AJIEKTPOCTATHUYECKOTO TOJs, JUAJIEKTpUYecKas
MPOHUIIAEMOCTh CPE/Ibl, [[TIOBEPXHOCTHAS MJIOTHOCTDH 3aps/a], MOTEHLHAJ 3JEeKTPOCTaTHYECKOTIO
II0JI, PA3HOCTb IOTEHINAJIOB, JJIEKTPOEMKOCTh YEAMWHEHHOI'O IIPOBOAHMKA, DJIEKTPOEMKOCTh
KOHJCHCATOpa, CWJIa TOKAa, CONPOTUBIEHUE TPOBOJHUKA, YIEIbHOE CONPOTHBIICHUE
MIPOBOJHMKA, pabdoTa M MOIIHOCTH 3JeKTpuueckoro Toka, IJ[C HCTOYHHMKA TOKa, MOIYJb
MarHuTHOM WHAYKIUH, cwia Awmmepa, cuiaa JlopeHna, MarHuTHas NPOHUIAEMOCTb CpPEBbI,
MarHUTHbI TIOTOK, HWHAYKTUBHOCTb KOHTYpa, JEHCTBYIOIIME 3HAUEHUS CUJIBl TOKa U
HaIpsDKEHUS, [€EMKOCTHOE  CONPOTHUBIIEHHWE, WHIYKTUBHOE  COINPOTHUBIIEHUE, IIOJHOE
COMpOTHUBIIEHUE LenH]|, KoahPUIHUEeHT TpaHCPopMalK, UIMHA U CKOPOCTb PacHpOCTpaHEHUs

BJ'IGKTPOMal"HI/ITHOI\/'I BOJIHBI, HMHTCEHCHBHOCTH BHCKTpOMaFHHTHOﬁ BOJIHBI, aOCONIOTHBIN H



OTHOCHTEJIbHBIN TTOKa3aTeNId MPEIOMIICHHUSI, [[TPEACIbHBIA YTOJI OJIHOTO OTPaKEeHHs |, POKyCHOE
paccTosiHUE U ONTHYECKAsl CHJIAJIMH3bI, JIMHEHHOE YBEIMYEHHUE TOHKOM JIMH3BI, YrOJI 3pEeHMS,
[yriioBoe yBeIHueHHE|; 3aMUCHIBAaTh SAMHULIBI H3MepeHus pusndeckux Beanuud B CU;

— 3amuchiBaTh (OPMYIIbl ONPEAETICHUS SHEPrUM 3apsSHKEHHOrO KOHJEHcAaTopa M O0BEeMHOMN
IUIOTHOCTU 3JICKTPUUYECKOTO IMOJIA, SHEPTUM MAarHUTHOIO MOJs TOKa, [3akoHa Oma nans uenu
NEpPEeMEHHOTO ToKa|; momydaTh (opMyny i pacyera: pabOThl CHUI  OJHOPOJHOTO
AJIEKTPOCTATUYECKOTO IOJIS, [€MKOCTH IUIOCKOTO KOHAEHCATOpa, CKOPOCTH YIOPSIOYEHHOTO
JBUKEHHS SJIEKTPOHOB B IPOBOJIHUKE];

— paccMaTpuBaTh OCHOBHBIE CBOWCTBAa DJJIEKTPUYECKHX  3apsiioB, CMBICH  TEOpHil
0JIN3KO/IENCTBUS U JAIBHOAECUCTBUSI, OCHOBHBIE CBOMCTBA 3JIEKTPUUECKOIO I0JISI, CBSI3b MEXKIY
paboTON CHJI OJJHOPOJIHOIO IEKTPOCTATUYECKOTO I0JIA M MOTEHIMAIBHON 3HEPIHUed TOUEUHOTO
3apsifa, [PHEPrUI0 B3aMMOACHCTBHSI TOYEUHBIX 3apsAAOB|, CBSA3b MEXIY HAMPSHKEHHOCTHIO
AIEKTPUYECKOTO TOJIS U PA3HOCTHIO MOTEHIIMAJIOB, [[TOTEHIIMAN TOJIS Pa3IMuyHON KOHPUTYpaluu
3apsA0B], CBOMCTBAa MPOBOJHUKOB U  JUAJIEKTPUKOB B  DJIEKTPOCTAaTUYECKOM  IIOJIE,
[ocnenoBaTeabHOE U NapalieIbHOE COSAMHEHMsI KOHAEHCATOPOB], AEUCTBUS 3JIEKTPUYECKOIO
TOKa, TIOCJIEI0BATENIbHOE, MapaIeIbHOE U CMEIIaHHOE COSAMHEHUS MPOBOJHUKOB, MAarHUTHBIC
CBOICTBa BEIIECTBA, OCHOBHBIE CBONCTBA BHUXPEBOTO 3JEKTPUUYECKOTO MOJISA, [BO3ZHUKHOBEHUE
OJC vHAYKIMU B JBUXKYILIEMCS NPOBOJHUKE]|, CHEKTP 3JEKTPOMArHUTHBIX BOJIH, IPUHIIMIIBI
PaaMOCBA3M U TEJIEBUJICHUS, 3aKOH HE3aBHUCHUMOCTH CBETOBBIX IIyYKOB, XOJ CBETOBOIO JIyda
yepe3 IUIOCKOMAapaiebHYl0 IUTACTUHKY M TPEYTrOJIbHYIO TpU3MY, [SBIEHUE IOJHOTO
BHYTPEHHETO OTPAKEHUS CBETA], IV1a3 KaK ONTHYECKYI0 CUCTEMY, METOJbI U3MEPEHUSI CKOPOCTH
CBETa, [[IpUMEpPHI UCII0JI30BAHUS HHTEPPEPEHIINU CBETA];

— OOBACHATH: 3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOI0 KOHAEHCAaTOpa OT IUIOMIAU IJIACTUH U
paccTosiHUS MEXAY HUMH, BO3HUKHOBEHHE DHEPIUU JJIEKTPUYECKOTO IO 3apsSKEHHOIO
KOHJICHCATOpa, YCIOBUS BO3HUKHOBEHMS U CYILIECTBOBAHUS JJIEKTPUUECKOTO TOKA, 3aBUCUMOCTh
CONPOTUBIIEHUSI TPOBOJHUKA OT TEMIEPaTyphl, 3JIEKTPOHHYIO MPOBOAUMOCTh METAJJIOB,
AJIEKTPONPOBOIHOCTh  AJIEKTPOJIUTOB,  AJNEKTPOJIM3, AJIEKTPUYECKUI  pa3psii B rasax,
BO3HUKHOBEHHE  CAMOCTOATEIBHOTO M HECAMOCTOSTENBHOIO  pa3psAloB,  HOHM3ALMIO
3JIEKTPOHHBIM Y/1apOM, 3JIEKTPUYECKUH TOK B BaKyyMe, BO3HHUKHOBEHHE COOCTBEHHOH H
NPUMECHOH  MPOBOJUMOCTH  MOJYNPOBOJHUKOB,  [3JEKTPOHHOJBIPOYHBIM  mepexon],
pajvalnyoHHbIE Mosca 3eMJIM, BOSHUKHOBEHHE JHEPIMM MAarHUTHOIO MOJs TOKa, CBOOOIHBIX
AIIEKTPOMArHUTHBIX KoJeOaHW, CBA3b (PU3MUeCKUX BeauuuH B (opmyneTomcoHa, mpoiecch
OpY TapMOHMYECKHMX KOJIEOAHUSAX B KoyeOaTreabHOM KOHType, NpEeBpallleHus SHEpPruu B
K0J1e0aTeJIbHOM KOHTYpE, BO3HHUKHOBEHHE 3JEKTPOMAarHUTHON BOJHBI, CBS3b (DU3MUECKUX

BEJIMYMH B (opMyJie TOHKOM JIMH3BI, IPABWJIO 3HAKOB MPHU HCIOIB30BAaHUM (HOPMYIIBI TOHKOU



JMH3BI, Ae(EeKThl 3peHUs M HMX KOPPEKIHI0, 00pa3oBaHUE HHTEP(EPEHLMOHHOM KapTHHBI B
TOHKHX IUIEHKaX, JU(paKIUio cBeTa Ha JIMHHOM y3KOil mienu, oOpazoBanue nsatHa [lyaccona,
[BO3HMKHOBEHUE TU(PPAKIMOHHON KapTHHBI HA pelIeTKe];

— [0Ocyx)nate sBIEHHE CBEPXIPOBOAUMOCTH, (PU3NYECKUIA CMBICT KPUTHUYECKON TEMIEepaTyphbl,
00/1aCTH TPUMEHEHUs CBEPXIIPOBOJHUKOB, Pa3psiiKy M 3apsiIKy aKKyMyJsTOpa, pa3iuyHble
TUIIBl CAMOCTOSITETILHOTO pa3psijia, CBOMCTBA IUIa3MbI, CTPOCHHE (EeppPOMArHETHKOB, KPHBYIO
HamarHuuuBaHus ¢eppomarneruka, KIIJ[ Tpancdopmaropa, NpOM3BOICTBO, Nepeaadyy u
WCIIOJIb30BAaHUE JJICKTPUYECKOW DHEPIUM, SIBJICHHUE NMOJSPU3ALMHA CBETOBBIX BOJIH|; — H3y4aThb
JEHUCTBUE MArHUTHOTO IIOJII Ha IIPOBOJHUK C TOKOM, PaMKy C TOKOM M JBIKYILYHOCS
3apsKEHHYIO YaCTHIlY, MATHUTHOE B3aUMOJIEHCTBUE IPOBOJHUKOB C TOKAMU;

— (¢opMyIHpOBaTh: 3aKOH COXpPAHEHHS DJEKTPUYECKOTO 3apsaa, 3akoH KysnoHa, ImpuHIUM
CYNEPHO3ULUHN VIEKTPUYECKUX IIOJEH, [IPHUHLUI CYNEPHO3ULMU Ul MOTEHLHaNa], IepBOe
npaBuwio Kupxroda, 3akon Oma i yyacTka nenu, 3akoH Jlxoyns—Jlenna, 3akon Oma s
noJIHOM 1enu, 3akoH Owma s ydactka 1enu, coaepxamiero OJIC, [3akoH sJieKkTponmn3a
@apajes|, NPpUHIMUI CYNEPIO3ULUN MAarHUTHBIX IOJIEH, NpaBUio OypaBUMKa, IPABHIIO JIEBOMN
pyKH, 3aKOH AMIiepa, 3akoH Papazes (37€KTPOMarHUTHOM MHIYKLUH), npaBuwio JleHna, 3akoH
IPSIMOJIMHEMHOTO PacpOCTPAaHEHUS CBETA, 3aKOH OTPaXCHUS CBETA, 3aKOH IIPEJIOMIICHUS CBETA,
npuHuun [rolireHca, yciioBUS HMHTEP(PEPEHLIMOHHBIX MAKCUMYMOB W MHMHHUMYMOB, NPUHIUI
[oiirenca—®@peHerns, ycioBue TuPpakIInOHHBIX MUHIMYMOB;

— [ucnonp3oBaTh NPUHLUII CYNEPHO3ULUM DJIEKTPUYECKMX IIOJIEW IpU  ONpPEIEICHUN
HaNpsHKEHHOCTH TOJIsL, CO3/JaHHOTO pa3IMyHON KoH(puUrypanuei 3apsaoB];

— MPOBOJUTH U3MEPEHHUS CUIIBI TOKA, HAIIPSKEHUS. M CONTPOTUBIICHUSI B 3JIEKTPUUYECKOM 1IeTIH;
— ONMCHIBATh JKCHEPUMEHTHI: IO DJEKTPU3aLUU Te€I U OOBACHATh HMX pPE3yJbTaThl; IO
HaOJIOZCHUIO CWJIOBBIX JIMHUM 3JIEKTPHUUECKOro MO, MO M3MEPEHUIO0 3JIEKTPOEMKOCTH
KOHJIEHCAaTopa; M0 HaOJIOJEHUIO TEIUIOBOIO JEHCTBUS AJIEKTPUUECKOrO TOKA; MO HaOII0IEHUI0
KapTHUH MarHuTHOTO TOJIs1; IO HaOIIOICHUIO 3JIEKTPOMAarHUTHBIX KOJIeOaHUi; 110 HaOII0CHUIO U
UCCJIEIOBAHUIO TMPSMOJIMHEWHOTO PpAacHpOCTPAHEHUs, OTPaKEHUS U Mpe-JOMJICHHS CBETa,
BOJIHOBBIX CBOWCTB cBeTa; (hyHIamMeHTanbHble onbIThl Kynona, Opcrena, Amnepa, Papazes,
I'epua, FOnra, ®penens, HetoTona u 11p.;

— IMOJIy4aTh M OIKUCHIBATH H300pa)K€HHUs MpEeAMETa, MOIYy4aeMoro C IMOMOIIBIO IMJIOCKOTO
3epKaja, CoOUparoNX U pacCeMBAIOLINX JIHH3;

— BBIJICJIATH OCHOBHBIE MPU3HAKU (PU3UUECKUX MOJIENIEH, UCIIOIB3YEMBbIX B AJIEKTPOJANHAMUKE U
OITUKE: TOUCUHBIH 3aps]], MPOOHBIN 3apsj, TUHUM HAMPSHKEHHOCTH 3JIEKTPOCTATHUECKOTO MO,
OJIHOPOJHOE 3JIEKTPOCTAaTUYECKOE MOJIE, SKBUIIOTEHIIUATbHbIE TTIOBEPXHOCTH, 3JIEKTPOHHBIN ras,

OIHOPOJHOEC MArHuTHOC IOJIC, JUHUHW WHAYKIIUU MAarHuTHOT'O I10JI4, HHG&HBHBIﬁ Koe0aTeIbHbIN



KOHTYp, FapMOHUYECKasi AJIEKTPOMAarHuTHas BOJIHA, TOYEUHBIM MCTOYHUK CBETA, CBETOBOM JTyd,
OJIHOPOJIHASI U U30TPOIHAS CpeJia, TIII0CKasi CBETOBAs BOJIHA, TOHKAs JIMH3A;

— NPUBOJIUTH 3HAUCHHUS: [ocTosiHHON Dapajesi|, CKOPOCTH CBETA B BAKYyME;

— OIUCHIBATh TAPMOHUYECKHUE DJIEKTPOMAarHUTHBIC KOJIeOaHUs B LIETISAX, COACPKAIIUX PEIUCTOD,
[KoHAEHCATOP, KaTyIIKy MHAYKTUBHOCTH; B RLC-KkoHTYpE];

— paccMaTpuBaTh YCTPOMCTBO, MPUHLIUIT IEUCTBUS M PUMEPHI UCIIOJIb30BAHUS: AJIEKTPOCKOIA,
AJIEKTPOMETPA, KOHJEHCATOPOB, TaJbBaHUYECKOIO 3JIEMEHTa, AaKKyMyJsToOpa, peocTara,
MOTEHLIMOMETPA, BAaKyyMHOTO JHOJA, OJJIGKTPOHHO-IY4Y€BOW TPYOKH, DIIEKTPOJBUTATENs
MOCTOSIHHOTO TOKA, [CTPEIOYHOTO AJIEKTPOU3MEPUTEIHLHOr0 MpHOOpa MarHUTORJIEKTPUUECKON
CUCTEMBI, Macc-criekTporpada, UIUKIOTpOHA], TpaHchopMaropa, [ONTHYECKHX MPHOOPOB,
TU(GPAKIIMOHHON PENIeTKH, MOJSIPOUIOB]; IPUHIIUI JACUCTBUS TeHEpaTopa MEPEeMEHHOTO TOKa,
IUIOCKOTO 3epKaia, [CBETOBOA, OTpaxaTeNbHbIX IPU3M];

— MPUMEHSATH TOJIyYeHHBbIE 3HAHUS NMPU OOBSICHEHUHU SIBJICHUN, HAOIIOJAEMBIX B MPUPOAC H

OBITY, IPU PEILIEHUH 3a/]au.

OcHoBbI ciennaabHOI Teopuu oTHOcHTeNbHOCTH (CTO)

[TpenMeTHBIEC pe3yabTaThl OCBOSHUS TEMbI TTO3BOJISIOT:

— JaBaTh OIPEEIICHUS MOHATHIA: COOBITHE, COOCTBEHHOE BpeMs, COOCTBEHHAs JITHHA;

— o0cyXXJaTh TPYJAHOCTH, BO3HUKAIOILKE IIPU PACIIPOCTPAHEHUU MPUHIUIIA OTHOCUTEIIBHOCTH
Ha AJIEKTPOMATrHUTHBIE SIBJICHUS; CBSI3b MEKy dHeprueil u maccoii B CTO;

— ONMCBIBATh NPUHLUIINAIBHYIO CXEMY olbiTa MalikenscoHa—Mopiny;

— (popmynuposats noctynarsl CTO;

— paccMaTpuBaTh OTHOCUTEIBHOCTh: OJTHOBPEMEHHOCTH COOBITUH, MPOMEXYTKOB BPEMEHH U
paccTosHUN; — 3amUChIBaTh (HOPMYJIBI OINpPECNICHUs] PENATUBUCTCKOTO HMIYJbCa, IOJHOM
sHepruu u sHepruu nokosd B CTO; ocHoBHON 3akoH nuHamuku B CTO; pensrtuBucTCKOE
COOTHOILIEHUE MEXIy SHeprued m umnyiabcoM. KBanTtoBas ¢usuka [IpeameTHble pe3ynabTaThl
OCBOEHUS TEMbI TO3BOJISAIOT:

— JlaBaTh OIpEJeNIeHUs] MOHATUH: TEIIoBoe u3NydeHue, (oTodP@eKT, KOpImyCcKyIsIpHO-
BOJIHOBOM Jyallu3M, H30TOINBI, SA€pPHAs peakius, JeQeKT MaccChl, SHEPreTUYeCKUi BBIXOJ
AJIEPHBIX peaKUuil, LeMHas sepHas peakuus, KpUTHUeckas Macca, HOHU3UPYIOlee U3ITyYeHHe,
[TepmosiiepHas peakius |, JIeMeHTapHasi YaCTHIlA, aHHUTUIISLUS;

— OIMCBIBAaTh KBAHTOBBIE SIBICHUS, UCHOJb3Y (PU3NUECKHE BEIMYMHBI U KOHCTAHTbI: SHEPTHS
KBaHTa, moctostHHas [Tnanka, paboTa BbIX0/1a HJIEKTPOHOB, SHEPTUS U UMITYJIbC ()OTOHA, SHEPTHUS
MOHM3AIMKM aToMma, MEepHoJl MoJjypachajaa, 3apsoBO€ M MacCOBOE UHWCia, aTOMHAas €IWHUIA

MAacCCBbI, DHEPIruAa CBA3KW aTOMHOI'O AApa, YACIbHAsd SHEPrus CBA3W aTOMHOI'O sAApa, KOB(i)(l)I/IHI/IeHT



Pa3sMHOXKEHUs1 HEHUTPOHOB, MOIJIOIIEHHAs 1032 M3IYyYEHHs, MOILMHOCTb IOTJIOLUIEHHOW 03B,
HKBUBAJICHTHAS J103a; IPH OMMCAHUH MPABHIBHO TPAKTOBATh (DU3UUYECKHUIA CMBICI UCTIONb3yEMBIX
BEJIMYMH, UX 0003HaueHHUs M enuHUIB u3Mepenuss B CU, HaxomuTh (HOpMYIbI, CBI3bIBAIOIINE
JAHHYIO (PU3MUECKYIO BEJTMUUHY C JPYTUMU BEJIMYUHAMY;

— OOBSCHSTH KOPIYCKYJISIPHO-BOJIHOBOM Jyallu3M CBETA, IBJICHUE AABJICHUS CBETA, TMIIOTE3Y 1€
Bpoiins, [cooTHOIEHHs HeonpeaeneHHocTel [ 'elizenOepra], BOSHUKHOBEHUE cepun banbmepa;
— TMOHWUMAaTh CMBICT KBAHTOBOW TuIOTe3bl I[lmanka, mocrosHHOW [lmanka; Qu3ndecKkux
3aKOHOB: BHeIIHero ¢oro3ddekra, paaMoaKTHUBHOIO pacrajga, COXPAaHEHHs SHEpruw,
3JIEKTPUUECKOTO 3apsijia, MacCOBOIO U 3apsA0BOT0 YHCEIl; PaJlMOAKTUBHOIO pacnajia; ypaBHEHUs
OnnmreitHa s potoaddexra; noctynaroB bopa; mpaBuia KBaHTOBaHUS, CMEIICHUS IS anbda-
pacniana u Oera-pacrnaja; OTIMYaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA OT €r0 MaTeMaTHYeCKOM
3aIlUCH; OOBSACHATh UX COJEPKAHKUE Ha YPOBHE B3aUMOCBSI3U (PU3MUECKUX BEIUYHH;

— H3y4YaThb HKCIEPUMEHTAIbHO BO3HHMKHOBEHHME HENPEPHIBHOIO M JIMHEHYATOro CHEKTPOB,
siBIIeHUE BHeNIHero GoTodddekTa,

IOPOBOJIUTh HW3MEPEHHs ECTECTBEHHOTO paJAMallMOHHOrO (OHA, WCCIENOBAaHUS TPEKOB
3apsUKEHHBIX YacTull 1o GoTtorpadusm u ap.;

— onuchIBaTh (pyHnaMeHTanbHbIe onbIThl CTOseTOBa, JleOenena, Pezepdopna, bexkepens u ap.;
— BBIJIETISATH OCHOBHBIE NPU3HAKKU (DPU3MUECKUX MOJENEH, NCIOJb3YEMBbIX B KBAHTOBOH (pU3MKE:
aOCONIOTHO YEpHOE TeJIo, MOAENb aromMa ToMcoHa, IUIaHETapHash MoOJEiIb aToMa,
IPOTOHHOHEHTPOHHAs MO/IEIb AaTOMHOTO Apa;

— 00CyX/J1aTh IPUUYUHBI «YJIbTPapHOIETOBON» KaTacTpo(dbl, KpacHyo rpaHully (potorddexra,
MoJiedb aToMa Bojopoja 1o bopy, [cBOMCTBa 1a3epHOro M3JIyuyeHUsi|, COCTaB PajOaKTUBHOTO
U3Iy4yeHus, (U3MUYECKYIO0 MpUpoAY anbda-, Oera- U ramMma-iaydei, CBOWCTBA SIEPHBIX CHII,
HKOJIOTHYECKUE MPOOIeMbl, BO3HUKAIOUIME IMPH HCIOJIBb30BAaHUM ATOMHBIX 3JIEKTPOCTaHLIUN
(ADC), myTH pemeHus 3TUX MpodaeM, HepCHeKTHBBI UCIIOJIb30BaHMsI aTOMHOM [M TepMOsiiepHOI
sHepreTuku |, [mpobiemy YTC], Mepsl 3aIUThl OT PagUOAKTUBHBIX W3IIYYCHHH, TPUMEHEHUE
PaAMOAKTUBHBIX M30TOMNOB, KJIAacCU(UKAIMIO 3JIEMEHTApHBIX 4YacTHll, (QyHIaMEeHTaJbHbIE
B3aUMO/ICICTBHUS;

— paccMaTpuBaTh YCTPOMCTBO, MPUHIMIT JEHCTBUS UM NMPUMEPBI MCIIOJIB30BaHUS: [BaKyyMHOI'O
dororneMenTa, J1azepa], razopa3psaaHoro cuerdyuka ['eiirepa, kamepsl BuinbcoHa, my3sIpbKOBOIt
KaMephl, SIEPHOTO PeaKTopa, 103UMETPa;

— NPUBOAMTH 3HAUEHUS: TOCTOAHHOM [ lanka, Macc a/eKTpoHa, MPOTOHA U HEUTPOHA, ATOMHOU

CAWHUIIbI MAaCChI,



— [IpUMEHSTh OCHOBHBIE TIOJIO’KEHUS U 3aKOHBI KBAHTOBOW (DM3HUKHU, PU3UKU aTOMa U aTOMHOTO
aapa A OOBSICHEHUS SIBICHUI MMKPOMHpA; aHAIM3MPOBATH XapaKTep 3aBUCHMOCTEH MEXITY
($U3NUECKUMU BETUYMHAMH B 3THX 3aKOHAX |;

— MPUMEHSATH MOJIyYeHHBbIE 3HAHHUS NPU OOBSICHEHUHU SIBIICHUI, HAOJIIOAAeMBIX B IPUPOJE U
OBITY, IPU PEIICHUH 3a]au.

DJIeMeHThI acTpodu3nKn

IIpenmeTHble pe3yJIbTaTbl 0CBOCHHUS TEMBbI II03BOJISIIOT:

— MO3HAKOMUTHCS C 00bEKTAMU U METOJJaMH HCCIIEI0BAaHUS aCTPOPHU3UKH;

— J1aBaTh OMNPEIEICHUs IMOHATUN: aCTPOHOMUYECKAs €IMHMIA, COJHEYHas AaKTUBHOCT,

TrOJIMYHBIN Mapajuiakc, CBETOBOM IO, MapceK, rajlakTuka, [KpuTuieckas INIoOTHOCTh Beenennoii|;

— paccMaTpuBaTh (GU3UYECKYIO MPHUPOAY IUIAHET 3€MHOW TPYIMIIbI, MJIAHET-TUTAHTOB U MajbIX
ten COJIHEUHON CHCTEMBI, — MPUBOAUTH IMPUMEPHI aCTEPOUJIOB, KAPJIMKOBBIX IIJIAHET, KOMET,
METEOPHBIX TIOTOKOB, [THUIOB FJIAKTHK, AKTHBHBIX TATAKTHK|;

— 00CyX1aTh THITOTE3Y MPOUCXOKAeHUS COHEYHON CHCTEMBI;

— OLIEHUBATh PACCTOSIHUS 0 KOCMHUYECKHX OOBEKTOB, HUCIOJIb3Ys MOHATHUS: aCTPOHOMHYECKAsS
€IMHUIIA, CBETOBOM roj1, MapceK;

— paccMaTpuBaTh CTPOCHHE COJHEYHOH atMoc(ephl, MpPUMEPHl MPOSIBICHUS COTHEYHOM
AKTUBHOCTH W €€ BIUSHUS Ha MPOTEKAHHWE IMPOIIECCOB HA HAIICH IUTAHETE, CTPOCHHE Hallel
["anakTuku, sBoMOLNIO BeeneHHOM, NCTIONB3YS 3JIEMEHTHI TEOPUH bobIIoro B3phIBa;

— ONHCHIBATh TE€OIEHTPUYECKYIO U TETUOLIEHTPHUUECKYI0 CHUCTEMbl MHpPA, MPOTOH-TIPOTOHHBIN
UKJI, Tpoucxomsanmii B Heapax CojHIA, DBOJIONHMIO 3BE3Jl, HCIOJIB3YysS JHATPAMMY
I'epummpynra—Paccena, kpynmHomacmTaOHyIo CTpyKTypy Beenennoii;

— 3amuChIBaTh M aHANU3UPOBATh: 000OIIeHHBIN TpeTuit 3akoH Kemuepa, 3akoH Credana —
Bonbrmana, 3akon Xa00i1a;

— CpaBHUBATh 3BE3JIbI, WCIIOJIB3Ys CICIYIONIME MapaMeTphl: Macca, pa3Mmep, TemIeparypa
MTOBEPXHOCTH;

— YKa3bIBaTh OCOOEHHOCTU: HEUTPOHHBIX 3BE3/, MYIbCAPOB, YEPHBIX IBIP, MIEPEMEHHBIX, HOBBIX
U CBEPXHOBBIX 3B€37], DK30IUIAHET, PACCESIHHBIX W INApPOBBIX 3BE3HBIX CKOIUICHWH, [TeMHOM
MaTepuu, TEMHON SHEPIHUHU];

— TMPUBOJIUTH 3HAYCHHMSI: COTHEYHOM MOCTOSHHOM, MMOCTOSTHHON Xa00a;

— TPUMEHATH TOJYYCHHBIE 3HAHHS TPHU OOBSICHEHHH ACTPOHOMHUYECKHUX SBJICHHI, PEIICHUU
3amad. OOecneduTh JOCTHIKEHHE TUIAHUPYEMBIX  pPE3yJIbTaTOB  OCBOCHHUS  OCHOBHOM

o0Opa3oBaTeNbHOIl  MporpamMmbl, CO3JaTb OCHOBY Ul  CAMOCTOSTEIBHOTO  YCBOCHHS



00y4aroIMMUCs HOBBIX 3HAHUM, YMEHH, BUIOB U CIIOCOOOB AEATEIBHOCTU JOJIKEH CHCTEMHO-
NeSITeIbHOCTHBIHN MOIXO/.

B cooTBeTcTBMM € 3THM MOAXOJOM HMMEHHO AaKTUBHOCTH OOYYArOIIMXCS SIBJISETCSI OCHOBOM
JOCTYDKEHUS Pa3BUBAIOLIMX LeJIel 00pa3oBaHMs — 3HAHUS HE MEpellaloTcsl B TOTOBOM BHJE, A
JOOBIBAIOTCS UMHU B IPOLIECCE [T03HABATEIbHOM 1€ TEIbHOCTH.

OpHuM M3 myTell MOBBIMIEHUS MOTHBAUMU U 3()PEeKTHBHOCTH Y4EeOHOU NEATETHHOCTH B
CpedHeW IIKOJIe SIBISETCS BKIIOUEHHE OO0yJaromuxcs B y4eOHO-HCCIIEOBATEIBCKYIO U
IPOEKTHYIO 1€ATEIIBHOCTh, KOTOPasi UMEET CIIeAYIOINe OCOOCHHOCTH:

1) menu M 3amauM STUX BHUJOB JAEATENBHOCTU ONPEAESIOTCS KaK JMYHOCTHBIMH, TaK U
COLMAIBHBIMA MOTHBAMHU OOYYAIOMIMXCS. DTO 03HAYAET, YTO TaKast JACATEIBHOCTD JIOJKHA OBITh
HampaBjieHAa HE TOJBKO Ha TMOBBIIIEHWE HX KOMIIETEHTHOCTH B IIPEIMETHON obiactu
OIpENIeIEHHBIX Y4YeOHBIX AUCLMIUIMH, HE TOJBKO Ha pPa3BUTHE MX CHOCOOHOCTEH, HO M Ha
CO3J1aHH€ MTPOAYKTa, UMEIOIIEr0 3HAYUMOCTb JJIS IPYTHX;

2) y4eOHO-UCCIIeIOBATENbCKAs U TPOCKTHAS ICATEIILHOCTh JIOJKHA OBITh OPTaHU30BaHA TaAKHM
o0pa3oM, 4YTOOBI OOydYarommecs CMOTJIM pPEaTu30BaTh CBOM TOTPEOHOCTH B OOIICHUU CO
3HAYMMBIMHU, peEepeHTHBIMU TPYNIIAMHU OJHOKIACCHUKOB, yuuTenei u T. 1. CTposi pa3IudHOro
pola OTHOILEHHS B XOJ€ IEeJCHANPaBIECHHON, MOMCKOBOW, TBOPUYECKOW M MPOIAYKTUBHOU
NEeSITeTbHOCTH, TOJPOCTKH OBJIQJIEBAIOT HOPMAaMH B3aUMOOTHOIIEHHH C pPa3HBIMH JIIOJIbMH,
YMEHUSIMH TIEPEXOIUTh OT OJHOTO BHIA OOLICHHA K JPyroMy, HPHOOPETAOT HaBBIKU
UH/IMBUYaJIbHOW CaMOCTOSATENIHONW PabOThl U COTPYIHUYECTBA B KOJIJICKTHBE;

3) opranu3anus yueOHO-UCCIEI0BATEIbCKUX M MPOEKTHBIX Pa0OT 0OydJaroLIuXcsi 0OecrneunBaeT
COYETaHWE pa3TMYHBIX BUJOB TMO3HABATENBHOW NESITEIHHOCTH. B 3THX BHIaX AEATEIbHOCTH
MOTyT OBITh BOCTPEOOBaHbl MPAKTHUYECKHU JIIOObIE CIIOCOOHOCTH  CTapIIEKJIACCHUKOB,
pear30BaHbl JMYHbIE IPUCTPACTUS K TOMY WJIM HHOMY BUJY A€ATEIbHOCTH.

B pe3syabTare y4eOHO-MCCIEAOBATEIBCKOM M NPOCKTHOH [esITEIbHOCTH 00y4Yaroumiuecs
MOJIy4aT Mpe/icTaBJ/IeHHe:

* 0 (QmWIOCOPCKMX M METOJOJOTHUYECKUX OCHOBAHUSAX HAyYHOW JEATEIBHOCTH M METOJaXx,
NPUMEHSEMbIX B UCCIIEI0BATEIbCKON U MPOEKTHON AEATENbHOCTH;

* 0 TaKUX MOHATHUSAX, KaK KOHLEMNIMs, Hay4yHas TUIOTEe3a, METOJ], SKCIIEPUMEHT, MOJIEIIb, METO]
cOopa ¥ METO/1 aHaJIu3a JIaHHbIX;

* O TOM, YeM OTJIMYAIOTCS HCCIIEJOBAaHUS B TYMaHHTAPHBIX OOJIACTSAX OT HCCIICAOBAaHUHN B
€CTEeCTBEHHBIX HayKax;

* 00 UCTOPUU HAYKU;

* 0 HOBEUIUX pa3pabOTKax B 00JJACTH HAYKH U TEXHOJIOTHUIA;

* 00 9KOJIOTHYECKHX MpobiieMax U crocodax uxX pelieHus;



* 0 IPUMEHEHUH (PU3MUECKHX 3aKOHOB B OBITY U TEXHUKE.
BbInyCKHHK CMOXKeT:
¢ peuiaThb 3aJa4u, HAXOAAIHUECS Ha CTBIKEC HCCKOJIbKUX y‘I€6HBIX JUCHUITIIINH (MG)KHpGIIMCTHBIe
3aJlauy );- UCIIOJIb30BATh AJITOPUTM MCCIIEOBAHUS PU PEIIEHUHU CBOMX y4eOHO-I103HABATEIbHBIX
3ajad4;
* HCIOJB30BaTh OCHOBHBIC MPHHLUIBI MPOEKTHON JESITEIBHOCTH NpPU PEHICHUH Y4eOHO-
IIO3HAaBaTCJIbHBIX 3aJa4 U 3a1a4, BOSHUKAIOIIHUX B KyJILTypHOfI n counaanoﬁ KHU3HU,
* IPUMEHATH JIEMEHTBHl MaTeMaTHYECKOIO0 MOJECIHMPOBAHMS IIPU PELICHUH HCCIIEN0BATEIbCKUX
3aJa4; 2JEMEHTBl MaTEMATHYECKOT0 aHAJIM3a Ul HHTEPIPETaluu pe3y/bTaToB, MOJIYYCHHBIX B
X0JIe yueOHO-HUCCIIeI0BATENbCKON pabOTHI.

C TOoukM 3peHHs (OPMHPOBAHUS YHUBEPCAIBHBIX YUEOHBIX ACHCTBHI, B XOJ€ OCBOCHHS
HNPUHIUIOB y4eOHO-UCCIIEA0BATENbCKON U MPOEKTHOM AesATEIbHOCTEH BBITYCKHUK HAYUUTCS:
* (¢opMynIMpOBaTh HAy4yHYIO THUIOTE3y, CTaBUTb 1eJlb B paMKax HCCIEIOBAaHUS U
IPOCKTHPOBAHUS, UCXOJIS U3 KYJIIBTYPHOH HOPMBI U COOOPa3ysCh C MPEACTABICHUSIMHI 00 00IIeM
OJiare;
* BOCCTAHABJINBATb KOHTEKCTHI U IIyTH PAa3BUTHUSA TOTO WJIM MHOTO BHJla HAYYHOW ACATEIBbHOCTH,
oIpeieisisi MECTO CBOEI0 MCCIEeI0OBAHUS WIN IPOEKTa B 00IIEM KYJIbTYPHOM IIPOCTPAHCTBE;
® OTCJIC)KMBATh U NPUHUMATh BO BHUMAHUEC TPCHALI U TCHACHIUW PAa3BUTUA PA3JIMYHBIX BUI0B
ACATCIIBHOCTH, B TOM YHCJIC HAYUHBIX, YYUTBIBATH UX IIPU IIOCTAHOBKE COOCTBEHHBIX ueneﬁ;
* OLICHMBATh PECYPCHI, B TOM YHCIIE€ U HEMaTepHalbHble, TAKUE, KaK BpeMs, HEOOXOIUMbIE s
JOCTH KEHHS TIOCTABIICHHOU LIEIIN;
° HaxXoJuTb  PpPa3jJndHbIC HCTOYHHKHU MaTCpHaAJIbHBIX u HEMATCPHUAJIBHBIX  PECYypCOB,
MIPEAOCTABISIOMIMX CPEACTBA Ul NPOBEIEHUS HCCICAOBAHMN M pealu3alyu IPOEKTOB B
pa3INYHbBIX 00IACTAX JAEATEIbHOCTH YEJI0BEKa;
* BCTYINaTh B KOMMYHHUKALIUIO C JIep>KaTeIIMH Pa3InYHbIX TUIIOB PECYPCOB, TOYHO U OOBEKTUBHO
NIPE3EHTYSl CBOM MPOEKT WM BO3MOXKHBIE PE3YyJlbTaThl MCCIEJOBAHMS, C LIEJbI0 OOecreyeHus
MPOAYKTUBHOI'O B3aMMOBBII'OAHOTO COTPYAHUYCCTBA,
* CaMOCTOSITEJIbHO WJIM COBMECTHO C JPYTMMH OJHOKJIACCHHUKaMM pa3pabaThiBaTh CUCTEMY
apaMeTpoB U KPUTEPHEB OLIEHKH 3((HEKTUBHOCTH U MPOAYKTUBHOCTH peasln3alliy MPOeKTa I
MCCJIEIOBaHMSI Ha KaXKIOM dTalle pean3aliy U 10 3aBepIIeHUH paboThl;
¢ QAQIACKBATHO OLCHHWBATH PHUCKHU pCaiu3allii IIPOCKTa MW TPOBCACHUA HCCICAOBAHUA U
IIPEAYCMaTpUBATh IIyTH MUHUMM3ALUU ITUX PUCKOB;
* aJeKBAaTHO OILIEHUBATh IOCIEACTBUS PEANTM3alMU CBOETO MpPOeKTa (M3MEHEHMs, KOTOpbIE OH

MOBJICYET B KU3HU APYTHX JIIOJIEH, COOOIIECTR);



¢ aJCKBATHO OILICHUBATH I[&J'IBHCIZI.HGC Pa3BUTHEC CBOCTO IMPOCKTa WKW HUCCIICAOBAHUA, BUACTH

BO3MOJKHBIE BaPUAHThI IPUMEHEHHUSI PE3YyJIbTaTOB.

COAEPXAHUE KYPCA
Pu3MKa U eCTECTBEHHO-HAYYHBII METO/ NO3HAHUA IIPUPOABI
®dusuka — QyHaaMeHTanbpHas Hayka o npupoje. O0bekThl n3yuenus ¢pusuku. Hayunslii meton
NO3HaHUs MHupa. B3anMocBs3b Mexly (U3MKOH M IPYIMMHU €CTECTBEHHBIMH HayKaMu. MeTombl
HAYYHOTO HCCIEIOBaHUS (U3UYECKUX SBICHUH. MojaenupoBaHue SIBICHUH U IPOIECCOB
npupozsl. Pusnueckue 3akoHbl. ['paHMILIBI IPUMEHUMOCTH (U3UYECKUX 3aKOHOB. Du3nueckue
TEOPHUH U MIPUHIUN COOTBETCTBUA. M3Mepenue gpusndeckux BeauuuH. [lorpemHocty usmepeHui
¢usnueckux BennuuH. Posb 1 MecTo ¢pu3nku B GOPMHUPOBAHUN COBPEMEHHON HAYYHOM KapTHHBI
MHpa U B IPAKTUUYECKOM AesTenbHOCTH Tiojiel. [Dusuka u kynerypall.
Mexanuka Cucrema orcyera.
BaxHeillne KUHEMaTHUECKUE XapaKTEPUCTUKU — IIEPEMEIEHUE, CKOPOCTb, YCKOPEHHE.
Kunemarnueckue ypaBHeHMs. Pa3nuuHble cnocoObl ONHMCAaHUS MEXAHUYECKOTO JIBHIKEHUS.
OcHoBHas (mpsimasi) U oOpaTHas 3amayv MexXaHWKH. OCHOBHBIE MOJEIN TET U JABUKCHUH.
[TocrynarenpHOe M BpallaTeabHOE [BH)KEHUs Tela. PaBHOMEpDHOE U PpPaBHOYCKOPEHHOE
npsMoJinHelHble JBHkeHus. CBoboaHoe majaeHue Ten. [J[BukeHue Tena, OpOLICHHOIO MOJ
yIJIOM K TOpU30HTY.] OTHOCHUTEIBHOCTh MEXaHMUYECKOIO JBM)KEHHSA. 3aKOH CIIOKEHUs
ckopocteil. Kunematuka ABM>KEHUS 110 OKPYKHOCTU. 3akoH uHepuuu. IlepBolii 3akoH HproToHa.
WNuepunanpHas cucrema orcuera. MHeprHOoCcTh. Macca. Cuina. [IpuHOMN Cynepno3uuyvy CHIL
Bropoii 3akoH Hprorona. Tperumii 3akoH Hsrorona. IIpuniun ortHocurenbHOcTH ['anuies.
I'paBuTanmonHas cuna. 3akoH BceMmupHoro TsaroteHus. Ombit KaBenguma. Cuna TSKECTH.
3aKoHBI MEXAHHWKH U JBIKEeHUE HeOecHbIX Tell. 3akoHbl Kemepa. Cuna ynpyroctu. 3akoH ['yka.
Bec tena. HeBecomocTts. Ileperpysku. Cuna tpenus. [Cuiia conpoTuBiieHUs cpeabl. J[nHamuka
JBUKEHMS 10 OKPYKHOCTHU. MIMNy/IbC MaTepUasbHOMN TOUKMU U CUCTEMBI. 3aKOH COXPaHEHWUA UMMYNbCa.
PeaktTvBHoe paBwkeHue. [PeakTuBHblE [BHUraTesld. YCHeXH B OCBOGHHMH KOCMHUYECKOTO
npoctpanctsa.| Llentp macc. [Teopema o aBmxenun neHtpa macc.] Pabora cuibl. MouiHOCTS.
KIIJ] mexanusma. Mexanuueckas sHeprusi. Kunernueckast sneprusi. Teopema 00 M3MeHEHUU
KHHeTn4deckol sHepruu. IloTeHumanbHas sHeprusa. MexaHudeckas dHEPrus CUCTEMbI. 3aKOH
COXpaHEHMsI MEXaHW4eCKOH »sHepruu. [AOCOMIOTHO Heymnpyroe u aOCOIIOTHO YIpyroe
coyaapeHus Tein.| PaBHoBecre MaTepHalibHOM TOUKHU. Y CIIOBUE paBHOBecHUs TBepabIX Ted. [1nedo
U MOMEHT cuiibl. LleHTp Tskectu TBepaoro tena. Buaesl paBHOBecus TBepnoro tena. [laBnenue.
JlaBneHue B KUAKOCTAX M rasax. 3akoH [lackans. 3akoH Apxumena. YclloBUE IUIaBaHUS TEIl.

[[IBr>keHME KUAKOCTEN U ra3oB. YpaBHeHue bepHynnu. TexHuueckue NpUMEHEHUs ypaBHEHUS



bepuymmu. ITlombemuass cuima kpbuta camosieTa.] MexaHuWdeckne KoOJIeOaHHS ¥ BOJIHBI.
XapakTepucTuku KonebatenpHoro fABrkeHus. CBoOoxnble konebanus. KonebarenbHbie
cuctembl. KuHemaruka koiebarenpbHOro ABMKEHUS. ['apMoHmueckue kojieOanus. [uHammka
K0JIe0aTEeIbHOTO JIBMKEHHS. YpaBHEHUE JIBUKCHHS Tpy3a Ha MpYXKUHE. YpaBHEHHE JBHKEHUS
MaTeMaTU4ecKoro MasiTHuka. Ilepuogsl KojeOGaHUN MPYKUHHOTO M MaTeMaTUYECKOTro
MasiTHUKOB. [IpeBparnienne sHEpruu Npyu rapMOHHYECKHUX KOJIeOaHUIX. 3aTyXarIre KoieOaHusl.
Breinyxxnennsie konebanus. Pesonanc. [ABrokonebanus.]| [lomepednbie U MPOJOIBHBIC BOJTHBIL.
Jnuna BonHbL. CKOPOCTH pacrpocTpaHeHHs BOJIHBI. BonHbl B cpene. 3ByK. XapaKTEpUCTHKU
3ByKa.

MouJiekyasipHas pu3nka U TEpMOINHAMUKA

MounekynspHo-kunetnueckass Teopuss (MKT) u ee »skcnepumeHTanbHble OOOCHOBAHUS.
Crpoenue BemectBa. Macca u pasmepsl Mosekyin. [locrosanas Aoraapo. TemnoBoe nBuxkeHue
yacTull BemiecTBa. bpoyHoBckoe aBmkenue. uddysus. BzaumoneiicTBue 4acTuil BellecTBa.
Mogenu CTpO€HMST Ta30B, JKHAKOCTEHW MW TBEPABIX Tel. Mojaenb HWICATBHOrO rasa.
CratucTrdeckoe ONHUCAHWE HACAIBHOrO rasza. TemioBoe (TEpMOIMHAMUYECKOE) paBHOBECHE.
Temneparypa. M3mepenue temneparypsl. [lkansl Temneparyp. CoiicTBa razos. M3omnporeccsl.
["a3oBble 3aKkoHBL. AOCONIOTHAs TeMIepaTypa Kak Mepa CpeqHel KHHETHYECKOH SHEepruu
TEIUIOBOTO JIBMKEHUs yacTul BemiecTBa. [locrosiHHas bonbimana. laBnenue rasa. OcHOBHOE
YpaBHEHUE MOJICKYJIAPHO-KUHETUUE-CKOM Teopuu. 3akoH JlambToHa. YpaBHEHHE COCTOSHUS
uaeansHoro rasa (ypaBHeHue MengeneeBa—Kianeiipona). YHuBepcaibHas — ra3oBas
NOCTOsIHHAsl. BHyTpeHHsisi sHeprus uaealbHOro rasa. M3aMepeHue CKOpOCTEl MOJIeKya rasa.
CgoiictBa kunkocreid. [[loBepxHocTHOEe HaTskeHue. C(CmadyWBaHWEe HW  HECMayWBaHUE.
Kanunnspueie sBnenus. TemioBoe paciiupenue xujakocteil.] Kpucrammueckue u amopdHbie
tena. [TeroBoe pacmupenue TBepasix Ted.] PaboTa u TemnooOMeH Kak crocoObl M3MEHEHUs
BHYTpeHHEH sHepruu. KonnuecTtBo TEmIOTHI. YieiabHas TEMJIOEMKOCTh BELIECTBA. Y paBHEHUE
TEIUI0BOro OanaHca. 3aKoH coxpaHeHus sHepruu. [lepBrlii 3akoH TepmoauHamMuku. [Ipumenenne
MEepPBOTO 3aKOHA TEPMOJMHAMUKHU K H30MpolieccaM. Annabatudeckuid nporiecc. [TemmoemkocTs
raza B u3onpoiieccax.| HeobpaTumMocTs TEMIOBBIX MpoIieccoB. BTopoil 3ak0OH TepMOAMHAMUKH.
TennoBsl mamwuubl. [lpunmun aedictBust TtemsoBoro asuratens. Lukn Kapuo. WneanbHas
XOJIOAWJIbHAS ~MAaIllMHA. JKOJIOTHYECKHE TMPOOJIeMbl HCIOJB30BAHUS TEIUIOBBIX MAIIIHH.
ArperatHpie cocTosiHHS BeriecTBa. VMcnapenue u xonaeHcarus. Haceimennsiii map. Kumnenue
KUAKOCTU. Y IeNbHAs TEeIUIOTa Mapoo0pa30oBaHusl )KUIKOCTH. BraxkHOCTh Bo3myxa. Touka pocChl.
N3mepenne BiaxkHOCTH Bo3ayxa. [M3oTepma peanbHoro rasa.| [lnaBnenue um Kpucramidzaus
BEIECTBA. Y JIeNIbHAs TEIUIOTA IJIaBJICHUS BEIECTBA.

DIEeKTPOAMHAMHUKA



OJIEKTPUYECKUN  3apsii.  DJEMEHTAPHBIA  AIEKTPUYECKUM  3apsiid.  OIEKTpu3amus  Tedl.
DNEKTPOCKOI. DNEKTPOMETP. 3aKOH COXPAHEHHUsS AIEKTPUYECKOro 3apsna. TodeuyHble 3apsiibl.
3akon Kynona. Onexrpuueckoe mnose. HanpskeHHOCTh 3nexkTpuyeckoro nois. IlpuHnun
CYNEPIIO3UIMN  DJIEKTPUUECKHX Tosied. JIMHMM HanpsHKEHHOCTH  3JIEKTPUYECKOro  IMOJIS.
[HampspkeHHOCT, MO pasnuyHOM — KoHpurypaumw  3apsagoB.]  IIpoBogHuku B
AJIEKTPOCTATUYECKOM TI0Jie. JIMAIEKTPUKU B 3JIEKTPOCTATUYECKOM Modje. JluanekTpuueckas
NPOHHUIIAEMOCTh. PaboTa KyJIOHOBCKMX CWJI. DHEPrusi B3aUMOICWCTBUS TOUYCYHBIX 3apsioB.
[ToTeHuman »3aeKTpocTaTUYEcKOro Imoiis. Pa3HOCTh NOTEHUMAIOB. OKBUIOTEHIMAIbHBIC
noBepxHocTd. [[loTeHnman momst pa3auyHOW KOH(UTYpaluu 3apsiaoB.] DJIEKTPOEMKOCTh
YEAUHEHHOTO TMPOBOJAHMKA H KoHAeHcaTopa. [CoenMHEHHME KOHJEHCATOPOB.] DHeprus
NEKTPUYECKOro MojsA. [IOCTOSHHBINA 3JIEKTpUYECKUM TOK. JIEWCTBUS 3JIEKTPUUYECKOrO TOKA.
[CKOpOCTh YHOPSIOYEHHOTO IBUYKEHHUS 3JEKTPOHOBB METAJUIMYECKOM IpoBojHuKe.] Cuna
toka. Mcrounuku Toka. CtopoHHue cuibl. Onektpoasmwkymas cuna (3C). 3akon Oma nis
OJIHOPOJHOIO TPOBOJHMKA (ydyacTKa LENu). 3aBUCHUMOCTh YAEIBHOTO CONPOTHUBIICHUS
IIPOBOJAHMKOB U IIOJIYIPOBOJHUKOB OT Temmeparypsl. [CepxnpoBoauMocTs.] CoenuHeHus
MPOBOAHHUKOB. PaboTa U MOIIHOCTH 3NIEKTPHUUECKOro TOKa. TerioBoe AelcTBHUE IJIEKTPUUECKOTO
toka. 3akoH [[xoyns—Jlenna. 3akon Oma nis nmoaHo# nenu. 3akoH OMa AJid ydacTka LenH,
copepxamero JJIC. Peocrar. Ilorenumomerp. HM3mMepeHue cuiibl TOKa, HANpPSKEHUS [U
CONPOTHUBJIEHUS|. DJEKTPUUYECKUH TOK B METajulaX, pacTBOpax M paciulaBax 3JEKTPOIUTOB.
OnekTponus. [3akoH 3ekTponusa Papanes.| DNeKTpUuecKuil TOK B razax. CaMoCTOATENbHbBIN U
HECaMOCTOSITENIbHBIM  pa3psabl. [Pa3nuuHble THUIBI CaMOCTOATENBHOrO paspspa. I[lmaszma.]
ONeKTpuueckuii TOK B BakyyMme. BakyyMHbIl AuoJ. DJeKTpOHHO-Ty4yeBas TpyOka.
DNEeKTPUUECKUI TOK B TOJYMPOBOJHUKAX. [DIEKTPOHHO-ABIPOYHBIN TMepexos.] MarauTtHoe
B3auMOJeiicTBe. MarHuTHoe IoJie DJIEKTPUYECKOro ToKa. MHAyKIus MarHMTHOrO mOJIS.
[IpyHuuMn CynepnosMuMd MarHUTHBIX MOJed. JIMHUM MarHUTHOM HMHAyKUMH. JlelicTBue
MarHuTHOTO TOJISl Ha MPOBOAHUK ¢ TokoM. Cumia Ammepa. 3akoH Amriepa. DJIEKTPOIBUTATETh
MOCTOSTHHOTO TOKa. [DNEeKTPOM3MEPUTENbHBIM MPHUOOpP MarHUTOIJIEKTPUUYECKON CHCTEMBI. |
PamMka ¢ TOkOM B OJHOPOJHOM MarHUTHOM IoJie. J[eicTBUE MarHUTHOTO IOJI Ha JBHKYIUECS
3apspkeHHble yacTulpl. Cuna Jlopenna. [Macc-cnekrporpad. LukinorpoH.] MarHUTHBINA LIUT
3emnu. MarnuTHbele cBoicTBa BemiecTBa. [CTpoeHHe (eppoOMarHUTHBIX BemiecTB.] OMBITHI
@apanes.  SBmeHne  SIEKTPOMAarHUTHOW ~ MHAYKIMM.  MarHutHeli  NOTOK.  3aKOH
IIEKTPOMAarHUTHOW MHAYKUIMU. BuxpeBoe nanekrpudeckoe mnoxae. Ilpasuwio Jlenma. [31C
MHAYKIIMK B IBWXKyLeMcs npoBoaHuKe.| CamonmHaykuusa. MHAYKTHBHOCTh KOHTYpa. DHEPIHUs
MarHuTHOTO TIOJII  TOKAa. OJIEKTPOMAarHUTHbIE KoysieObaHus ©  BOMHBL  (CBOOOMHBIE

anekTpomMarHuTHele kosnebanus. Konebarenbubiit koHTYyp. @opmyna Tomcona. Ilpouecchl npu



FapMOHMYECKHX KOJIEOaHMSIX B KoJjeOaTelbHOM KOHType. BBIHYXIEHHBIE 3JIEKTPOMAarHUTHBIE
kosiebanus. [lepemennblil Tok. PesnucTop B 1ienu nepeMeHHOro Toka. J(eHcTBylonme 3HaYeHUS
CHJIBI TOKa M HanpsbkeHus. [KoHaeHcaTop M Karyllka MHAYKTUBHOCTHU B IIEMHM IEPEMEHHOIO
Toka. 3akoH OMa [ Lenu [NEepeMEHHOro TOoKa. Pe30HaHC B LieNM IEPEMEHHOTO TOKa.|
Tpanchopmarop. [KIIJI Ttpanchopmaropa. IlpousBoacTBO, miepemadya M HUCIOJB30BAHHE
sHepruu.| OnexTpomarHutHoe mosie. OmnbiThl ['epua. CBOHCTBAa 3JIEKTPOMAarHUTHBIX BOJIH.
WMHTEHCUBHOCTD 3JEKTPOMArHUTHOM BOJHBL. CHEKTp 3JEKTPOMarHUTHBIX BOJH. [IpuHIMIBI
pagvocBsi3M M TeleBUIEHHs. [eomeTpuueckas  ONTHKA. 3aKOH  MNPSIMOJMHEHHOIO
pacrpocTpaHeHHs] CBeTa. 3aKOH oOTpakeHus cBera. [locTpoeHue u300pakeHUN B IIIOCKOM
3epkaiie. 3akoH npenomiieHus BoJiH. [[lonHoe BHyTpeHHee oTpaxkeHue cBeta.| JIunzel. ®opmyna
TOHKOM sMH3bL. Onrtuyeckass cuia JuH3bL [locTpoeHue u300pakeHW B TOHKUX JIMH3aX.
VYBenuuenue nuH3bL. ['11a3 kak ontudeckas cucrema. [ledextsl 3penus. [Ontuyeckue npuOopsl. |
N3mepenne ckopoctu cBeta. Jucnepcus cBera. OmnbiTel Hbtorona. Ilpunumn Iroiirenca.
Wutepdepentms BonH. MuaTepdepenuns cBera. Korepentasie ucrounnku cera. OmbiT FOHTA.
Konesua Hetotona. Mnrepdepennnst B Tonkux mieHkax. [[IpocBernennas ontuka.| Audpaxuus
ceera. [lpunnun [Molirenca— ®penens. [[udpakinuonnas pemerka. [lomspusamms CBETOBBIX
BOJH.] 3aKOHBl 3JEKTPOJAMHAMMKA M NPUHIUI OTHOCUTENbHOCTH. OnbiT MalikenbcoHa.
[Toctynarel crneuuanbHOW TEOPUUM OTHOCHUTEIBHOCTU. OTHOCUTENIBHOCTh OJHOBPEMEHHOCTHU
COOBITHI, MPOMEKYTKOB BPEMEHHM U paccTossHUM. Macca, UMIYyJIbC U 3HEprusi B CHEIHMaIbHON
TEOpHUH OTHOCUTENbHOCTH. PopMysa DUHIITEHHA

KBanToBas ¢usuka. Acrpodpusnka

PaBHOBecHoe TeruioBoe wu3nydenue. KBantoBas rumnore3a Ilmanka. Ilocrosimnas Ilnanka.
Buewnuit ¢porordpdexr. 3akonbl poroddpdexra. YpaBHenue DifHmTelHa a1 GoTodddekra.
®otonsl. [laBnenue ceera. OnbiTel JleGeneBa. DHeprus u umnynsc Gortona. KopmyckynspHo-
BOJIHOBOM ayanmu3m. ['mmotesa ne bpoitna. [CooTHomeHue HeonpeaeneHHocTel [eifzenbepra. |
[Tnanerapuas monens aroma. OnbiTel Pesepdopaa. [lormomenne n u3nydeHue cBeTa aTOMOM.
[Toctynatel Bopa. Moaens aroma Bogopoaa 1o bopy. JIuneituarsie cniektpsl. [Jlazepsl.] Metoas
pEerucTpaluy 3apsHDKEHHBIX 4acTHL. EcTecTBeHHas paguMOaKTUBHOCTh. BHAbl pagnOaKTHUBHBIX
IIPEBPALICHUI aTOMHBIX €. 3aKOH PaJuOaKTUBHOro pacnana. Mzoronsl. [IpaBuia cmemenus
st anbda-pacnaga u Oera-pacnana. MckyccTBeHHas paAMoakTUBHOCTh. [IpoTOHHO-HeHTpoHHAs
MOJIEJIb aTOMHOTO sAJipa. SlnepHble peakuuu. SInepHsle CUibl. DHEPrus CBSI3M ATOMHBIX SJEP.
Henenne snep ypana. llenmnas snepHas peakuus. SnepHas sHepreTuka. buonormueckoe
JeicTBUE PAMOAKTUBHBIX M3JIy4eHHH. DKOJIOrMYecKHe MpoOJieMbl HCHOJIb30BAHUS SJCPHOU
sHeprun. [IpumMeHeHHe pajaMoaKkTUBHBIX HM30TONOB. [TepmosinepHble peakiuu. TepMosaepHbIi

cuHTe3.] OnemeHTapHble 4dYacTuubl. Kiaccupukanus osneMeHTapHbIX dYacTull. KBapku.



dOyHaaMeHTaIbHbIE B3auMojehcTBusA. (CosiHeyHas cucrtema. JlyHa W CIYTHUKH IUIaHET.
KapnukoBble mnmanetsl M actepounbl. Komersl u MereopHble MOTOKU. CosHiEe. 3Be3bl.
Huarpamma I'epummnpynra—Paccena u 3Bontouus 3Be3n. [lepeMeHHbIE, HOBbIE U CBEPXHOBBIE
3Be3Abl. Ok3omuiaHeTel. Hama TDanaktuka. 3Be3aHble ckoruieHuda. [[pyrue ranakTuku].
[IpocTpaHCcTBEHHO-BpEMEHHBIE MacimTaObl HaOmogaemoit  Bceenennoit. 3akon  XaOoOua.
KpynHomacmitabnast ctpykrypa Bceenennoil. IlpencraBnenust o0 3Bomonuu BceneHHOI.

OnemenTsl Teopuu bombiioro B3peiBa. [TemMHast Matepust U TEMHasi SHEPTHs |.

JlaGopaTropHbie padoThl U onbIThI [IpoBeeHne NPAMBIX H3MepeHUl (PU3HYECKUX BeJIMYNH
1. U3mepeHue pacCTOSHUM.

. I3MepeHune npoMeKyTKOB BPEMEHH.

. Usmepenue maccel Tena.

. Usmepenue cuisl.

. U3mepenune atmochepHOro 1aBiIeHUS.

. I3Mepenue TeMreparypsl Tel.

. Ismepenue BaxHOCTH BO3yXa.

. I/I3MepeHHe CHJIbI TOKA B PA3JIMYHBIX Y4aCTKaX SHGKTqueCKOﬁ (70058
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. I3mepenune HanpspKeHUsT MEXTY ABYMSI TOUKaMU 1IETTH.
10. MI3mepeHue conpoTUBIIEHUS PE3UCTOPA.
11. U3mepenne D/IC uctouHmka ToKa.
12. Onpenenenue GOKYCHOTO PACCTOSIHHSI COOMPAIOIIEH TUH3HI.
13. 3mMepeHne ecTeCTBEHHOTO paaualiioHHOTO (hOHA T03UMETPOM.
Pacuer mno mnosydyeHHbIM pe3yJbTaTaM MNPSAMbIX H3MePEeHHH 3aBHCHMMOIO OT HHX
napamMerpa (KOCBeHHbIe H3MEPEeHHs)
1. Pacdet aGCOMIOTHOM U OTHOCUTENHLHOM MOTPEIIHOCTEN U3MEPEHUS.
. Onpenenenre Ha4aJIbHOM CKOPOCTH Tela, OPOLIEHHOTO TOPU30HTAIIBHO.
. Onpenenenyie LEHTPOCTPEMUTENBHOIO YCKOPEHUS Tela
. Usmepenue ko3 uirienTa TpeHus CKOIbKEHUS.
. U3mepenune temneparypsl KpUCTAIUIM3ALMK U YIETbHON TEIJIOTHI TUIABJICHUS BEIIECTBA.

. I3MepeHue 351eKTpruIecKo eMKOCTH KOHIEHCAaTOpa.

N N D AW

. OnpeiesicHre BHYTPEHHETO COMMPOTHBIICHUS UCTOYHHUKA TOKA.
8. 3amepenune yckopeHusi CBOOOTHOTO MaICHUS.

9. Onpenenenne CKOPOCTH 3ByKa B BO3YXE.

10. Ompeenienre CKOPOCTH CBETA B BEIIECTRE.

11. Onpenenenne mokazaTes MPETOMICHHUS BOIBI.



12. Otenka AJIMHBI BOJIHBI CBETA Pa3HOIO IBETA.

HaOsronenne siBjleHMd M TMOCTAHOBKA ONBITOB (HA KAa4YeCTBEHHOM YPOBHe) IO
o0HapyKeHUI0 (PAKTOPOB, BIUSIOIIUX HA MPOTEKAHNE TAHHBIX SIBJIEHUI

1. HccnenoBanue paBHOMEPHOTO MPSMOJIMHEHHOTO U PABHOYCKOPEHHOTO MPSMOJIMHEHHOTO
IBYKECHUH.

. HaGmronenne cBoOoiHOTO TaieHus Ten B Tpyoke HeioToHa.

. Isydyenue nBuxeHHs Tea, OPOIICHHOTO TOPU30HTAIBHO U TIOJT YIJIOM K TOPH30HTY.

. I3yueHune nHEepTHOCTH Te.

. I3y4yeHue B3auMOICCTBUS TE.

. HaGmroienrne BOSHUKHOBEHUSI CUJTBI YIIPYTOCTH.

. UccnenoBanue nu3MeHeHus Beca Teja Mpu e€ro JBUKEHUH C YCKOPEHUEM.

. I/I3y‘IeHI/IC TPCHUS ITIOKOA U TPCHUA CKOJIb’KCHU .
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. OmnpenesneHue MoJIoKeHUsI LIEHTPa Macc Tena.
10. M3yuenue BU10B paBHOBECHS TBEPbIX TEIl.
11. M3yuenue 3akona [lackais.
12. U3yyenue 3akoHa Apxumena.
13. Habnronenne nuddy3un B KUIKOCTIX U ra3ax.
14. HaGnrogeHue cuil MPUTSHKEHUS U CUJT OTTAJIKUBAHUSI MEXKIY MOJICKYJIAMH.
15. V3yueHue TemnaoBoro paBHOBECHUSI.
16. HaGrogeHue TEIIoBOro paciiupeHusl )KUIKOCTCH.
17. HabnroaeHue TEIIOBOTO PACIIMPEHUs TBEPIBIX TEIl.
18. M3yuenue aguabaTuyeckoro npoiecca.
19. HaGmonenue ucnapeHusi, KOHJACHCAIINH, KAUTICHUS, TUTABJICHHUS U KPUCTAITU3AINH TEll.
20. HabnroneHue TOBEPXHOCTHOTO HATSXKEHUS OKHAKOCTH, SBJICHMM CMayuBaHUS U
HECMAuMBaHUS, KalUJUIPHBIX SBICHHM.
21. HabGnroneHue 35ieKTpu3aluy Tei
22. HabnroneHue 2JIeKTpu3aliy Yepe3 BIusHUE.
23. UccnenoBaHue KapTHH 3JIEKTPUUECKHUX MTOJIEH.
24. V3yueHue 311eKTPOCTaTUYECKON MHIYKIIMU TPOBOHUKOB M MOJISPU3ALNN TUIIEKTPUKOB.
25. HabnroneHnue pa3muaHbIX TEUCTBHI SJIEKTPUUECKOTO TOKA.
26. HabnroneHne BOZBHUKHOBEHUS JIEKTPOIIPOBOHOCTH AJIEKTPOIUTOB.
27. HabnroieHre BOSHUKHOBEHHUSI SJICKTPUUYECKOTO TOKA B Ta3ax.
28. HabmrofeHre caMOCTOSATENHHOTO U HECAMOCTOSATEIHLHOTO Pa3psiioB.
29. HabnroneHne BOZBHUKHOBEHUS AIEKTPUIECKOTO TOKA B BaKyyMe.

30. HaOmromeHrie MarHUTHOTO B3aMMOJIEHCTBHS TOKOB.



31. U3ydeHue AeiCTBUS MATHUTHOTO TOJISl HA PAMKY C TOKOM.
32. UccnenoBanne KapTUH MarHUTHBIX MTOJIEH.
33. HabnroneHue siBI€HUS 3J€KTPOMAarHUTHON MHIYKIMU.
34. HaGmroneHue sIBJICHUSI CAMOMHIYKITUH.
35. HaOmroneuue kojiebanuii Tel.
36. U3ydyenue 3aTyxaronmx KojiedaHui, BEIHYKIECHHBIX KOJIeOaHUM U pe30HaHCA.

37. Habmonenne MexaHMYECKUX BOJIH.
38. 3yueHure BOZHUKHOBEHUS U PACTIPOCTPAHCHHS 3BYKOBBIX KOJICOaHMIA.
39. HaGmroneHne cBOOOIHBIX AJIEKTPOMArHUTHBIX KOJICOaHUH B KOHTYpE.
40. HabGnroneHne mpsIMOTMHEHHOTO PACcIIPOCTPAHCHHUSI, OTPAKCHHUS, TPEITOMIICHUS W JTUCTICPCUHU
CBETa.
41. HabnroieHue sIBICHUS MTOJIHOTO BHYTPEHHETO OTPaXKECHUS CBETA.
42. UccnenoBanue sBieHUN HHTEphEpeHIINN, AMPPAKIIUU U TOJISIPU3AIUH CBETA.

43. Habmonenne BHemHero GoTtorddexra.
44. HabnroieHue CIJIOLIHBIX U JIMHENYaThIX CIEKTPOB.
HccnenoBanue 3aBUCUMOCTH OHOH (pu3HYecKOl BeJMUYMHBI OT APYIoii ¢ MpeACTABJIeHUEM
pe3yJbTaToB B BUAe (opMyJibl, rpaduKa HIU TAGTULBI

1. UccnenoBanue 3aBUCUMOCTH TPACKTOPHUH, IYyTH, IEPEMEIICHUS, CKOPOCTH JIBHXKEHUSI T€Ja OT
BbIOOpA CUCTEMBI OTCYETA.
2. UccnenoBaHue CBsI3U MEX]y YCKOPEHUEM Tella OT JSHCTBYIONIINX HAa HErO CHIL
3. M3y4eHue 3aBUCUMOCTH CHUJIBI YIIPYTOCTH OT ehopMaliuy MpyKUHBIL.
4. zydeHne 3aBUCUMOCTH MaKCUMAJIbHOM CHIIBI TPEHUSI TIOKOSI OT CHJIBI PEAKIIUH OTIOPHI.
5. 3ydyeHne 3aBUCHMOCTH MEX]y JaBJIECHUEM H 00bEMOM Tras3a JaHHOW MacChl MPHU MOCTOSHHOMN
TeMIiepaTtype.
6. V3yueHue 3aBUCMMOCTH MEXAY JaBJICHUEM W TEMIIepaTypoil ra3a JaHHOW Macchl TpPHU
MOCTOSTHHOM 00beMe.
7. V3yueHue 3aBUCUMOCTH MEXJIy OOBEMOM M TEMIEpaTypoil ra3za JaHHON MaccChl IpH
MOCTOSIHHOM J1aBJICHUH.

8. WccrnenoBaHue CBsI3W MeEXAy AaBlIeHHEM, OOBEMOM U TEMIEPAaTypod HAEalbHOTO Tasa
(00BEAMHEHHOTO Ta30BOTO 3aKOHA).
9. UccnenoBaHue 3aBUCUMOCTH TEMIIEPATYPHI KUIIEHUS OT JaBJICHUS.

10. N3yuenue nu3mMeHeHus: TeMIIepaTypbl OCTHIBAIOIIETO PACIIABIIEHHOTO BEIIECTBA OT BPEMEHH.
11. UccnenoBanuie 3aBUCUMOCTHA €MKOCTH IPOBOJAHHUKA OT €70 Pa3MEPOB.

12. MccnenoBanrie 3aBUCUMOCTH CONIPOTHBIICHHUS MTOIYITPOBOIHUKA OT TEMIIEPATYPHI.



13. HccnenoBaHnme 3aBUCUMOCTH TIEpPHOJA CBOOOJTHBIX KOJICOAHWH HUTSHOTO MasTHHUKA OT
JUIMHBI HUTH.
4. HWccnenoBaHue 3aBUCUMOCTH IEpUO/a CBOOOAHBIX KOJEOAHUH NPY)KMHHOIO MasiTHHKA OT
MAacChl I'py3a 1 JKECTKOCTH IIPYKUHBI.
3HAKOMCTBO ¢ TEXHHYECKUMH YCTPOHCTBAMHU U UX KOHCTPYMPOBAaHHE
1. M3y4yeHue ycTpoiicTBa M IPUHLIMIIA AEUCTBUS TUHAMOMETPA.
2. V3ydeHue ycTpoHCTBa U MPUHIIKIA JIEUCTBHS BOJIOCTPYHHOIO HAacoca U MyJIbBepU3aTopa.
3. 3y4yeHue ycTpoiicTBa M MPUHIIUIIA ICUCTBUSI TEPMOMETpA.
4. VI3yueHue yCTpOMCTBA U MIPUHIIMIA JEHCTBUS KAJIOPUMETPA.
5. M3ydeHue ycTpolCcTBa U MIPUHLMIIA JEHCTBHS TEIUIOBBIX ABUTATENICH U XOJIOAUIBHBIX MAILIUH.
6. M3yyeHue ycTpoiicTBa U MPUHIIMIIA ICHCTBHS ICUXPOMETPA U THTPOMETPA.
7. U3y4yeHne ycTpolCcTBa U IPUHLIMAIIA AEUCTBUS AIEKTPOCKOIA U AIEKTPOMETpa.
8. 3ydeHue ycTpoiicTBa U IPUHLUIIA AEHCTBUS PA3IMUHBIX KOHIEHCATOPOB.
9. U3yuenue ycTpolicTBa M IPUHLMIIA AEUCTBUS PA3IMUHbIX UCTOYHUKOB IIOCTOSIHHOTO TOKA.
10. M3roToBiieHre rajJbBaHUYECKOr0 3JIEMEHTA U UCIIBITAHUE €T0 B JICHCTBUHU.
11. M3yuenue ycTpoicTBa ¥ IPUHIUIIA IEHCTBUSA PEOCTaTa U NOTEHIIUOMETPA.
12. N3yyenue ycTpoiicTBa M NpUHLMINA JEHCTBUSA BAaKyyMHOIO JUOJA, JJIEKTPOHHO-JIy4€BOH
TPYOKH.
13. V3yuenue ycTpoiCcTBa U NPUHIUIA IEHCTBUS 3JIEKTPOIBUTATENS IOCTOSIHHOTO TOKA.
14. M3yuenue ycTpoiCTBa M PUHIMIIA IEHCTBUS T€HEPATOPA IEPEMEHHOIO TOKA.
15. U3ydenue yctpoiicTBa M MpUHLMIIA JeHCTBUS TpaHCPOpMaTopa.
16. V3yuenue ycTpoicTBa U MPUHIUIIA IEUCTBUS PA3IUYHBIX ONTUYECKUX TPHUOOPOB.
17. 3y4yeHue ycTpoicTBa U MPUHITUTIA ACUCTBUS JUGPAKIIMOHHON PEIIETKH.

18. M3yuenue ycTpoicTBa ¥ IPUHIUIIA IEHCTBUS JO3UMETpA.



TEMATUYECKOE NNIAHUPOBAHMUE 10 Knacc (70 u, 2 4 B Heaenio)

OcHOBHOe coiep:KaHue

OcHoBHBIE BU/IbI Y4eOHOH JeSITeJIbHOCTH

BBEJIEHME (1 u)

dusuka U
no3HaHus (1 1)
@usnka M OOBEKTHl ee H3ydyeHus. MeToJibl
Hay4HOI'0 UCCIIEA0BAHUS B ¢dusuke.
N3mepenue Gpu3nuecKkux BEITUYNH

CCTCCTBCHHO 'Hay‘IHBIﬁ MECTOA

OO6cyxaarh 00beKTHl M3ydeHus: Gu3uku. M3ydars
OMITUPUYECKUH W TEOPETHYECKUIl  METOJbI
NO3HAHUS TIPUPOABI, WX B3aHMMOCBS3b M OOIIHE
norumyeckne  Qopmel. PaccmarpuBarh  cxemy
€CTECTBEHHO-HAyYHOTO0 METO/a MO3HaHWs (MeToza
lanuies) W TPUMEHATH €ro K HCCIEJOBAHUIO
MOObIX  (QU3MYECKHX TIPOLIECCOB W SIBIICHHHU.
[MpuBomuTh  paznuuHbie  (HOPMBI  BBIPAKCHHS
HayyHOTO 3HaHWA. Pasnuuare  mpsMble U
KOCBEHHbIE HM3MEpeHHs (DU3UUECKUX BEIUYMH,
a0COMIOTHYI0O U OTHOCHUTENBHYIO IOIPEIIHOCTH
u3Mepenuit.  HaOmromate ®  MopenupoBath
(du3HYecKue SIBICHHUS M IPOLECCHI

MEXAHMKA (34 u)

Kunemaruka (11 u)

Paznuunsie COCOOBI ONMCaHUsA
MEXaHWYECKOro ABmkeHus. IIpsMonuneitHoe
neuwxkenue. Ilepememenue. Pannyc-Bektop.
PaBHOMEpHOE TNPAMOJIMHENHOE JIBU)KECHHE.
CkopocTb, KOOpAMHATa U IMPOWJEHHBIA IyTh
pu PaBHOMEPHOM MIPSAMOJIMHETHOM
nBmkeHud.  KuHemarnueckoe — ypaBHEHHE
PaBHOMEPHOIO ABWXEHUSA. /[BH)KeHMeE Tena Ha
IJIOCKOCTH. Cpennsist CKOPOCTh npu

[OOcyxknaTh 3aBUCUMOCTH (OPMBI TPAEKTOPUU
IBIDKCHUS Tea OT BHIOOpA CHUCTEMBI OTCUETA.]
@opMynHpOBaTh: MPABWIO ONpEAENCHUs 3HaKa
MPOEKIUU BEKTOPHOU BEJIUYMHBI; 3aKOH CIIOKEHUS
ckopocteil. UM3ydaTh OCHOBHBIE  (DU3HUECKHE
BCJIIMYWHBI KUHEMATUKHU: NIEPEMCUICHUE, CPEAHAA U
MTHOBEHHasi  CKOPOCTH, TPONAECHHBIA  MYTh,
cpemHss myTeBast CKOpOCTb, YCKOpEHHE.
HaOmromate ©W  OOMCHIBATH  OTHOCHUTEILHOCTH
MEXaHUYECKOTO JBIKCHUSL. Msmepsts
TIEpEMENICHNE,  CKOpPOCTh,  YCKOPEHHE  Tena.




HEPABHOMEPHOM INPSAMOJIMHEWHOM JIBH)KECHUHU.
MrHoBeHHass CKOpPOCTb. JIBMKEHUE Tena C

MOCTOSIHHBIM  yCKopeHueM. KuHemarnueckoe
ypaBHEHUE PaBHOYCKOPEHHOTO
npsMOJIMHEHHOro  aBWkeHus.  CBoOomHOE

najgeHue Tein. [JBukeHue Tena, OpPOILIEHHOTO
MOJI YIJIOM K TOpH30HTY]. OTHOCHTEIHLHOCTH
MEXAaHHUYECKOT'O IBHUKCHMHS. 3aKOH CJIOKCHUA

ckopocreid. KuHemaTuka  JBUXKEHHS  TIO
OKPY>KHOCTH.
JlaGopaTopHblie padoThbI
1. Hccnenoanue PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBHOKECHUS.
2. UccnenoBanue  IBHOKCHUS — Tela,
OpOIIEHHOTO TOPU30HTAIBHO.
Koutpoabnasn pabora mno TeMme
«Kunematnka.
MpumepHble Tembl pedepaTtoB U  MNPOEKTOB

1. Barnagbl Apuctotens u Fanunes Ha ABUNKEHUE
Ten. 2. OnbiTbl Fannnes nNo nsyyeHuo cBoboaHOro
nageHua Ten. 3. banauctuyeckme  3agauw.
HacTunbHaa M HaBecHasa TpaeKkToOpuUM noJserTa.
4. PaBHOMEPHOE W PaBHOYCKOPEHHOE ABWUMKEHUA
Tena no OKPYMHOCTW. 5.TlocTpoeHue U aHanus
rpadpuKoB ABUKEHUA TeNa

[lpenacraBnare  pe3ynbTaTbl  U3MEpEeHHH U
BBEIYHCIICHWA B BHIE ypaBHeHHWH  (dhopmydn),
rpa¢ukoB, Tabaun. OnuceBaTH MOCTYMATEIbHOE U
BpallaTelbHOE  ABIKCHUS, PaBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEIHOE ABIKEHHS M UX
rpapukn, BWKEHHWE Tela HAa  IUIOCKOCTH,
[ABIKEHHME Tena, OpOIIEHHOTO TOJ VYIJIOM K
rOpu3oHTY.| 3amuchiBaTh: GOPMYIy ONpeAeTeHHUs
CpemHe CKOpOCTH HEPaBHOMEPHOTO IBIKEHHUS,
KHUHEMAaTU4eCKOe  ypaBHEHHWE  PaBHOMEPHOTO
NPSAMOJIUHEHHOTO  JBM)KEHUS, KHHEMaTHYECKOe
yYpaBHEHHE PABHOYCKOPEHHOTO IIPSIMOJIMHEHHOTO
JIBIDKCHUS, KHHEMaTHIeCKOe ypaBHEHHE
PaBHOMEPHOTO  BpaIaTelIbHOTO JABWKEHHUS IO
OKPY’KHOCTH. VYxka3bIBaTh " OOBSCHATH
HalpaBJIeHHEe BEKTOpPA MTHOBEHHOW CKOPOCTH
HEPAaBHOMEPHOTO JIBW)KEHHSI TeJlla, YCKOPEHHs
CBOOOJHOTO  TAaJeHHs, LEHTPOCTPEMHUTEIEHOTO
yckopeHusi.  MccrmenoBaTb — paBHOYCKOPEHHOE
NpSIMOJIMHEHOE ABIKEHHE (Ha IpUMepe CBOOOIHO
MajieHus TeNl) U paBHOMEPHOE IBMKEHHE Tela Mo
oKpyxHOCTH. [Mcmons30BaTh rpaduyecKuii MeTo
OIpeeeHNs MPOEKIMH TEePEMEIICHUs Tela IMpU
PaBHOYCKOPEHHOM TIPSIMOJIMHEHHOM JIBHXKEHUH. |

[loHMMaTh  CMBICII  OCHOBHBIX  (PH3MYECKHX
BEJINYMH, XapaKTepU3yIOMUX  PaBHOMEPHOE
JBIDKEHHUE TeJla 0 OKPYKHOCTHU: TIEPUOJ U 4acTOTa
oOpallieHusi,  yrioBas  CKOpPOCTb,  JIMHEiHas
CKOPOCTh,  IIEHTPOCTPEMHTEIFHOE  YCKOpEHHE.
[OOBsicHITh  BbIBOA  (OpMYJBI  ONpelesieHHs
HEHTPOCTPEMHUTEIILHOTO YCKOpEHHUs Tena.

[IpuMeHATh OCHOBHbBIE MOHATHS, (QOPMYIBl H
YpaBHEHHUS] KHHEMATHKH K PELICHUIO 3a/1a4

Junamuka (11 )

Monens MaTepHAIIbHON  TOYKH. 3akoH
(mpuHuMn)  wHepuuu.  llepBelii  3aKOH
Herorona. MHepuuanbHble CUCTEMBI OTCYETA.
Cuna.  [lpuHmun  cynepnosuuuu  CHIL.
HNueptHOCTE. Macca. Bropoii 3akoH HeroToHa.
Tperui 3aKOH HrroToHa. [TpuHIMDO
OTHOCUTEJIbHOCTH lanunes. OcHoBHas
(mpsimast) 1 oOpatHas 3a1aun MexaHuku. Cuna
BCEMUPHOI'O TATOTEHUS. 3aKOH BCEMHUPHOIO
TaroreHus. Cuna  TshkecTH.  J[BHkeHue
HCKYCCTBEHHBIX CIYTHMKOB 3emuu. IlepBas u
BTOpasi KOCMHYECKHE CKOpocTH. Ileperpysku.
Hesecomocte. Cwita ynpyroctu. 3akoH I'yka.
Bec tena.

Cuna Ttpenusa. [Cuna CONPOTUBIEHHUS MpH
JBIKEHUM Tel B OKMIKOCTAX M rasax.
Junamuka JBUKEHHMS 1O  OKPYXKHOCTH. |
JlabopaTopHbie padoThl

3. M3yueHne OBWKEHUS Tela 1O OKPYXHOCTH
MO/ JEWCTBUEM CHJI YNPYTOCTH U TSAKECTH.
4. UccnenoBanne M3MEHEHHs Beca Telna NpU

[Monumatre  cMmbICl  (U3MUYECKHX  MOJETCH:
MarcepuajibHas TOYKa, MWHEpHUATIbHAdA CUCTEMaA
orcuera, cBobogHoe Teno.  DopmMynmMpoBaTh

onpezeneHue (HU3MUECKUX BEIWINH: CHIIBI, MacCHI,
CUJIBI YNPYTOCTH, Beca TeJla; TOHATHS IIEHTPA
TsDKecTH.  HaOmromaTh:  JBMOKEHHE  Te€l B
WHEPIHATBHBIX CHCTEMAaX OTCYETa; MHEPTHOCTh Tel
B ONBITC C BPAMAIOMIAMUCA METAUIMYCCKUMHU
IATUHAPAMH, HaJETBLIMHA Ha CTEP’KEHb
[EHTPOOEKHOW MAIUHBI, B3aMMOJEHCTBHE Tell.
WsmepsaTh: Maccy Tella pasHBIMH  CIIOCOOaMH;
MOAYJAH CHJI TSDKECTH, YIOPYTOCTH, TPEHUS
CKOJIBKEHUSI TIPSIMBIM W KOCBEHHBIM CIoco0amu.
Hcnons3oBath 3akoHbl HproToHa 111 omucaHus
JIBYDKEHUS u B3aNMOJENCTBUS TEI B
WHEpIHUANbHBIX CUCTeMax orcyeTa. M3yuats
OPUHIUI CYNEPHO3ULUU CHJI, CXEMYy OIbITa
Kapenauiiia, OCHOBHYIO (IIPSIMYIO0) U OOpaTHYIO
3amauyd  MexXaHuku. DopMynmHpoOBaTh:  3aKOH
WHEpLUH, 3aKOHBI Hxrotona, MPUHIUI
oTHocHuTenbHOCTH [ ammnes, 3akoHbl Kermepa,
3aKOH BCEMHPHOTO TATOTEHHWsS, 3akoH [yka.
[YcranaBpnuBath CBA3b MEXIYy 3aKkoHamMu HbroToHa
u 3akoHamu Kemnepa.] Paznuuate cuiiy TSXeCTH U




€ro JBUKEHHUH C YCKOPEHUEM.

5. U3mepenue ko3 Punmenta
CKOJIbXKECHUSI.

KounrpoabsHas padora no teme «J{uHamuka.

TpEeHUs

[TpumepHbie TeMbl pedepaToB U IMPOEKTOB

1. JIBwkeHuE  UCKYCCTBEHHBIX  CITYTHUKOB
3emMiid: OCHOBHBIC TIPUHIIUIBI  JIBHXKCHHUS,
0COOEHHOCTH BBIBOJIA Ha opoury.

2. Ileperpy3ku U HEBECOMOCTh B TEXHUKE H B
OKpY>Karoleu JKU3HU. 3. YcTpoiicTBo,
(du3HYECKUE OCHOBBI PACKPBITHS U TOJIETa
napamrora. 4. I3 ucropuu pa3BuTusi TPEKOBBIX
TOHOK Ha BEJIOCUIIE/IaX U MOTOLHUKIax. Pacuer
yrja HaKJIOHa TpeKa i TOHOK.

BEC Tela, CWIy TPCHHS IIOKOSI W CHIIy TpPEHUS
cKONbKeHUSA. OOBSICHATH YCTPOWCTBO W IPHHIIHIT
neicTBUA JMHAMOMeETpa. [PaccmaTpuBath
NBKCHHE JUPTa B HWHEPIHUAILHOW CHCTEME
OoTCYeTa, CBS3aHHOW ¢ 3eMIIeld, W OIpeAcisTh
MONIYJIb Beca Tella, HaXOMASAIIErocs B HEM.|
OO0cyxmaTh SBICHHE TMEPETPY3KH U CMBICT
KO3 UITMCHTa TMEePerpy3KH, POjb CHJI TPCHUS B
TexHuke # ObITy. OOBACHAT, W TPUBOIUTH
MPUMEPHI SBICHUS HEBECOMOCTH. [103HAKOMUTHCS
¢ Bumamu cui  TpeHus. lloHMMaTh CMBICT
Kod(hPUITMEHTa TPEHUS CKOJBKEHHUS W IMPUBOIHUTH

€ro 3Ha4yeHWs [UIsI HEKOTOPHIX MAaTepHallOB.
[TpuBoauThH 3HAUYCHUE TPaBUTAIMOHHOM
MOCTOSIHHOM, TEepPBOM W BTOPOM KOCMHUYECKHX
CKOpOCTeH TUTST 3emutn. [O6cyxmats
BO3HUKHOBEHHE, OCOOCHHOCTH U TPOSIBIICHUE CUJIBI
COIPOTHUBJIEHUSA Cpesl. | [PaccmatpuBath
UHAMUKY JIBIKCHHS o OKPYKHOCTH. |

[lpuMeHSTh OCHOBHBIC TOHATHS, (QOPMYIBl U

3aKOHbI JUHAMHWKHU K PCIICHUIO 3a1a4

3aKkoHbI cOXpaHeHHsT B MexaHuke (8 wu)
Nmnynsc  marepuanpHOM  TOYKH. [[pyras
dbopmynupoBka BTOporo 3akoHa HproToHa.
NMnynsc cucremsl Tell. 3aKOH COXpPaHEHUs
MMITYJIbCA. PeaktuBHOE JIBUKEHUE.
[PeakTuBHBIEC IBUraTrenu. YCIexu B OCBOCHUHU
KocMHUuecKkoro rmnpoctpancta.] Llentp wmacc.
[Teopema o nBukeHUM LieHTpa Macc.] Pabora
cunbl.  ['paduueckuit  cmbicm  pabOTHI.
Momnocts. KIIJI mexanum3ma. Mexanuueckas
sHeprus. Kunernueckas sueprusi. Teopema 00
W3MEHEHUU KMHETUYECKOU SHEPIUH.
[ToTenmanpHast sHEprus. 3aKOH COXpPaHEHUS

MEXAHUYECKOU JHEPIUH. N3menenne
MEXaHWYECKOM DHEPruM IoJA  JEHCTBHEM
BHEIIHUX CHJ. [AOCOTIOTHO ympyroe u

a0COJIFOTHO HEYNPYTOe COyIapeHus Te. |

Koutpoasnas pabdora mno Teme «3aKOHBI
COXPaHEHUS B MEXaHHUKE.

[IpumepHsie TeMbl pedepaToB U MPOEKTOB
1. PeakTuBHOE JBUKEHHE B TMPUPOAE U
TEXHUKE.

2.Bungel  pakeTHBIX  JABHraTeled W HX
WCIIOJIb30BAaHUE MPH JIBMKEHUH CAMOJIETOB M
3allyCK€ HMCKYCCTBEHHBIX CITYTHUKOB 3€MJIH.
3. JocTmxeHus OTE€YECTBEHHBIX YYEHBIX
Y KOHCTPYKTOPOB PAaKETHOW TEXHUKU IIPU
3aIyCKe MCKYCCTBEHHBIX CITYTHHUKOB 3€MIIH.
4.3aKk0H COXpaHEHUS HWMITYJIbca M 3aKOH
COXpAHEHUs] MEXAHWYECKOW DSHEpPruu: W3

DopMynupoBaTh ONpeAeiaeHUus (PU3NYECKUX CHIL:
UMIIyJIbCA MAaTEPUaNbHOW TOYKH, PabOThl CHIIBIL,
momHoctr,  KIIJ[ MexaHu3ma,  MeXaHHYECKOU
SHEPIrUU, KUHETUYECKOW 3HEPIUM, NMOTEHUNUAIbHOU
suepruu. llomydats u QopmynupoBaTh 3aKOH
HpioToHa B wuMIynscHON Qopme. BbraucisTe:
UMIIyJIbC  Tena, paboTy TIOCTOSHHOW  CHIIBI,
KHHETHYECKYI0O W TOTCHOUAIBHYI0 OHEPIHIO.
[lormMate cmbICT  (QU3MUECKON  MOAENH
3aMKHYTasi CHUCTeMa; TIOHATHHA: BHYTPEHHHE U
BHEILHUE CUJIbI, HYJIEBOW YPOBEHb MOTEHUUATIBHOU
SHEPIruH, TMOTEHUHUAJIbHbIE CHJIBI, (U3UUECKUX
3aKOHOB: COXPAHEHHsI HMMILYJIbCA U COXPaHEHHUS
MEXaHUYECKOW JHEPTuu; [TeopeMbl O ABMKEHUHU
neHrpa Macc.] OOBSICHATh PEakTHBHOE IBIKEHHE
Ha OCHOBE 3aKOHa COXPAaHEHUS HMITyJIbCa.
[O6Ccyx1aTh yCTPOMCTBO, NMPUHIUIBI JICHCTBUS U
MPUMEHEHUS Pa3INYHbIX PEaKTHBHBIX ABUraTElICH,
YCIEXU B OCBOEHHH KOCMHUYECKOT0 MMPOCTPAHCTBA. |
3anuceIBaTh u aHAJIM3UPOBAThH bopmyiy
ompeJieNieHus: pabOThl TOCTOSHHOH CHJIBI ISt
oOmero ciyyas; paboTbl CHI YOPYrOCTH H
TSKECTH; KMHETHYECKOH SHEPTUH Tena,
MOTEHIUAIIBHON DHEPTUU B3aMMOJECHCTBUS TeNa U
3emiM,  NOTEHLMANIbHOM  JHEPrUM  YIPYTO
neOpMUPOBAaHHON TPYXHUHBL. XapaKTepU30BaTh
MPOM3BOANTEIHHOCT, MAaIllMH H  JBHUTaTelNeH,
WCHONB3Yys NMOHATHE MoIHOCTHU. [[loka3biBaTh, 4TO
CKOPOCTb  JIBWXKEHHMSI TPAHCIOPTHBIX CPEICTB
3aBUCUT OT MONIHOCTH apurarens.] [OObsACHATH
3aBUCHUMOCTD pPaOOTBl CHIIBI TPEHHS OT (HOpMBI
TPacKTOPUM JBW)KEHUS Tela W HE3aBUCHUMOCTh
paboT CUIT ympyrocTd W THKECTH OT TPACKTOPUHU
JIBIKEHHUST Tena.] YCTaHaBIMBaTh CBSA3b MEXKIY
paboOTOM  TOCTOSHHOM  CHJIBI M U3MEHEHHEM
KHHETHYECKOH SHEepruu Tena, paboToi MoCTOSIHHON




UCTOPUU OTKPBITHS, (POPMYIUPOBKHU, TPUMEPHI
Y TPaHUIIBl TPUMEHEHHUSI.
5. Beluncrienure TOpMO3HOTO ITyTH aBTOMOOUIIS

CHUIBl M W3MEHEHHEM IOTEHIHMAIbHONW OSHEPruu
cuctemsl Ten. HaGmonaTe M3MEHEHUS TOJOKEHUS
Tela W NOTCHUHMAIBHON 3HEPIUH, CKOPOCTH
JIBIKEHMsT Telda M  KUHETUYECKOHW DHEpruu.
[Mcnonmp30BaTh 3aKOHBI COXpaHEHUS B MEXaHUKE
MIPH U3yYEHUHN a0COIIOTHO YIPYTOTO U abCOOTHO
Heynpyroro coynapeHuil.| IIpuMeHATH 3aKOHBI
COXPAaHEHUs] B MEXaHUKE K PEIICHUIO 33]a4

CraTuka. 3aKoHBbI THAPO- U a3pocTaTuku (4
1)

PaBHOBECHME MaTepuanbHOM TOYKHU. Y CIIOBHS
paBHOBecHsl TBepAbIX Tenl. LleHTp TsxecTH
TBEpAOro Tena. Buael paBHOBECHSI TBEPIBIX
Ten. JlaBneHue B KUIKOCTAX M Ta3ax. 3aKOH
[Mackanga. 3akon  Apxumena.  YcioBue
wiaBanus Tei. [JlamuHapHoe u TypOyleHTHOE
TE€YEHHE KHUAKOCTU. YpaBHeHue bepHymu.
[logpemuas cuia Kpblia camojeTa. |

[TpumepHble TeMbl pedepaToB U IMPOEKTOB
1. IlpocTble MexaHU3MBI: OT Apxumena 1o
HaIlIUX JHEH.

2.B  KakumX  YCTpOWCTBaxX  TPOSBISAETCS
«30J10TO€ IIPaBUIIO» MEXaHUKH?
3. llpumenenne ypaBHeHuss bepHymmun B
TEXHHUKE.

4. Pazputne aBuanuu B Poccun u 3a pyoexxom:
YUYEHBIE, KOHCTPYKTODBI, TEXHOJIOTHH,
pe3yabTaThl

[IpumeHsATP TpU OOBSCHEHWH PABHOBECHS Tell
(dm3udeckne Mozenu: aOCOIIOTHO TBEPIOE TeEJO,
LHEHTP MacC W LCHTP THKECTH Tena; pu3ndyeckue
BEIMYMHBL: MOMEHT  CHJIBl, IUIEYO  CHIJIBIL
DopMmynupoBaTh U OOBSICHATH IEPBOE U BTOPOE
YCIIOBUSI paBHOBecHs TBepjoro Tena. I[IpuBonnTh
MpUMEpPsl BHUIOB paBHOBECHUS TBEPABIX  Tedl,
IPOCTBIX MeXaHU3MOB. DOpMynHpOBaTh: YCIOBHE
paBHOBecHA  pblyara, MHPUHLUMI  MHHMMyMa
NOTEHIMAIBHON 3Hepruu. lIpuMmeHsaTH yCilOBHE
paBHOBecHs pelyara il OOBSICHEHUS ICHUCTBUS
Pas3INYHbIX WHCTPYMEHTOB, UCTIOJIb3YEeMbIX
B TeXHHKEe W ObITy. [TeopeTndecku IOKa3bIBaTh,
YTO, HCIONB3ysd IPOCTOM MEXaHU3M, MOXKHO
BBIMIPaTh WM B CHJIE WIM B PacCTOSHUM (HA
MpUMepe HAKJIOHHON IJIOCKOCTH).] Brruncnsats
MomHocTh W KIIJI MexaHM3MOB U MalIWH.
[[IpumeHATH yCIIOBHS PAaBHOBECHS TBEPABIX Tel K
pewenuto 3agad.] opMynupoBaTs 1 OOBSCHITH Ha
OCHOBE DJKCIIEpUMEHTOB 3akoH [lackamns, 3akoH
ApxuMmena, ycioBue IUiaBaHus Tel. [BrBomuTh
3akoH [lackans.] OObsicHATE onbiT Toppudeu mo
00HapyKEHHIO aTMocqepHOro JaBIICHHSI.
UsmepsaTe aTMmocdepHOe NaBi€HHE C IOMOIIbBIO
OapomeTrpaaHepoua. Habmonats u
aHAJIU3UPOBATh JEUCTBUE apXHUMEJIOBOU CHUIIBI.

MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMMUKA (21 v)

OcHoBBI MOJICKYJISIPHO-KHHETHYEeCKOH
Teopuu (10 4)

OcHoBHbIE MIOJIO’KEHHUS MOJIEKYJISIPHO-
KMHETUYECKOW TEOpMM W UX  ONBITHBIE
000CHOBaHMS. OOuue XapaKTepUCTUKU
MOJIEKYIL. Temmepatypa. N3mepenue
TEMIIEPATYPHI. TemoBoe
(TepMOIMHAMUYECKOE) paBHOBECHE.
Maxkpockonnyeckue apaMeTpsl
TepMOJAMHAMHYECKON  cuctembl. (CBolcTBa
razoB. Mognenp wuaeanpHOro rasa. l'asoBble
3aKOHbl. AOCONIOTHas WIKajga TeMIleparTyp.
VYpaBHEHHE COCTOSIHMS HJICAJIBHOTO rasa.

OcHoBHoe ypaBHeHne MKT. Temmneparypa u
CpEIHsAs KHHETHYECKAsl SHEPTUsl XaOTUYECKOTO
JBWKEHHSI MOJIEKYJd. BHyTpeHHss sHeprus
uAcanpHOro Tras3a. [BHyTpeHHsAs 3Heprus
MOJIEKYJIsIpHbIXrasos.| M3mepeHue ckopocTeit
MoJIeKyn — Taza. [CBoiicTBa  KHAKOCTEH.
IToBepxHOCTHOE HaTspKeHHE. (CMauMBaHHUE H

DopmyIUpOBATH OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOpHH.
[TpuBOIUTE OOIIHME XapaKTEPUCTHKU MOJIEKYIL:

pa3Mepbl MOJIEKyJ, KOJMYECTBO BEIIECTBa,
YHUCIIO0 ABorapo, OTHOCUTEIIbHAA
MOJIEKYJIsSIpHasi ~Macca, MOJISIpHas — Macca.

ITonuMaTps CMBICII U 3HATh YHUCJIOBBLIC 3HAUECHUS
MOCTOSIHHOM ABOTagpo, aTOMHON €IUHUIIbI

MaccCBbl, IIOCTOSTHHOM bonbimana,
YHUBEPCAIBbHOU razoBou ITOCTOSTHHOM.
HaGnromate  OpOyHOBCKOE — JBIDKEHHE U
SIBJICHUE mudy3un. OOBsICHATD

B3aMMOJICHCTBHE YAaCTHI] BEIISCTBA HAa OCHOBE
MO CTPOEHUS Ta30B, JKUIKOCTEH W
TBepAbIX Tel. [loHmMarh cMmbIch GU3HUECKUX
MOJIEJIEN UIeaILHBIN ras; OHSATHH:
TepMOJMHAMUYECKAs CHUCTEMa, PaBHOBECHOE
COCTOSIHM€ CHCTEMBI, PaBHOBECHBIN IMpoIIece,
CpEeHEeKBaJI[paTU4YHAasi  CKOpPOCTb,  CPEIHSS
CKOpPOCTh, Hauboyiee BEpOsTHAS CKOPOCTbH,




HecMauuBaHue.  KanwusipHele  sBIICHMS.
Tennosoe pacuupenue KHUAKOCTEN. |
CTpoeHne W  CBOWCTBAa  TBEPIbIX  TEIl.

Amopduble Tena.
TBEPIBIX TEN. |

[TeryoBoe pacmpeHue

JlaGopaTopHblie padoThI

6. M3yyeHne  H30TEPMHUECKOTO
7. U3yuenue ypaBHEHUs
UJEAIBHOTO rasa.

mporecca.
COCTOSIHHSA

Koutpoasnas pa6ora mno Tteme «OCHOBBI
MOJICKYJISIPHO-KUHETHUECKON TEOPUM.

[IpumepHbie Tembl pedepaToB U MPOEKTOB
1. HIkansl Temnepatyp B Poccun u EBpore B
XIX wu XXBB. CpaBHUTEIbHBIM aHAIIU3.
2. KoHCTpynpoBaHWE H UCHBITAHUE JIOCKH
lanbrona. 3. [loBepXHOCTHOE HATSDKEHHE W
KalWUISIPHBIE SIBJICHUS B NPUPOJE U TEXHHUKE.
4. UccnenoBanne CBOWCTB amMOp(HBIX TeI.
5. Kugkue  KpucTauibl:  CTPYKTypa U
CTPOEHHE, CBOMCTBA, IPUMEHEHNE

CpeIHssl KHHETUYECKas YHEPTUs XaOTHYECKOTO
JIBIDKEHUSI MOJIEKYJI Ta3a, BHYTPEHHSISI SHEPI U
UJ€aIbHOTO rasa. N3yuate MIOHSTHE
TeMIepaTypbl Kak Mapamerpa paBHOBECHOIO
COCTOSIHMSL ~ TE€PMOJMHAMUYECKONW  CHUCTEMBI.
N3smepars Temmeparypy Tell TEPMOMETPOM C
Y4ETOM MOIPELIHOCTH U3MEPEHHUS.
DopmyJIUpPOBATH HYJIEBOU 3aKOH
TEPMOJIMHAMUKH. VYcranaBnuBarh  CBS3U
MEXKY: CpEIHEW KHUHETHYECKOW DSHEPrucit
Xa0THYECKOT0 IOCTYNATEIbHOTO JBUKECHHUS
MOJIEKYJI MJEAIBHOIO Ta3a U TEMIEPATYPOH;
OCHOBHBIMH MaKpOCKOITMYECKUMU
rapaMeTpamMmu UJ1€aJIbHOTO rasa
pu u3onpoueccax. GopMyaupoBaTh: 3aKOHBI

boiii—Mapuorra, lapns, Ieii-JIroccaka,
OOBEIMHEHHBIM  Tra30BbIil  3aKOH,  3aKOH
Hanpbrona.  [OOBSACHATH  yCTPOHCTBO U

JIEUCTBUE Ta30BOI'0 TEPMOMETpa Kak mpubdopa
IS HU3MEpEHUst TeMIIepaTypbl
TEPMOJAMHAMUYECKON CHUCTeMBL.| BpIpaxars
3HAQUEHUs] TEMIEepaTypbl Tejla C MOMOULIBIO
wKaibl Llenbens, TepMOAMHAMUYECKON IIIKAIIBI
temrneparyp. [lo3HakoMuUTBCA €  ONbITAMHU
[IITepHa Mo M3MEPEHUIO CKOPOCTU TEIIOBOTO
IBIDKEHUSI YaCTHIL. [AHanu3upoBath
pesyabratel  onbiToB IllTepHa, wucnosb3ys
rpaduk pacmpeieieHuss MOJEKyl Trasza IIo
CKOPOCTSIM TIpH OTPEICTICHHON TemIeparype. |

OOBACHATD  M30TEPMUYECKUHM, H3O0XOPHBIi,
M300apHBIM  MpoLEecchl € TOYKU  3PEHMUS
MOJIEKYJISIPHO-KUHETHUECKON TEOpUH.
AHanu3upoBath OCHOBHOE ypaBHEHUE

MOJIEKYJISIPHO-KMHETHUECKOW TEOpHH, TpapUKH
M30IPOLIECCOB. [Honyuats 3aBUCHUMOCTh
JIABJICHUsI UIEAJIbHOTO Ta3a OT KOHLEHTpaluu
€ro MOJIEKYJ1 U aOCOJIOTHOM TemImepaTyphl.
[BeIBOINUTE ypaBHEHHME COCTOSIHUS HIEAIIBHOTO
raza.] OrmnpenensiTe BHYTPEHHIOW 3HEPTHUIO
OJIHOATOMHOI'O Tra3a, [BHYTPEHHIOIO JHEPTHUIO
MOJICKYJIApHBIX Ta3oB]. [PaccmarpuBath u
OOBSICHATD IIOBEPXHOCTHOE HaTSHDKCHUE
KHUJKOCTH, CMayuMBaHUE M HeCMadyMBaHHE,
KallWJUJISIPHBIE SIBJICHUS, TETJIOBOE paclIipeHue
xuakocted.| M3yuaTh cTpoeHHMe W CBOWCTBA

TBEPJBIX TeN, aMOp(HBIX Tel, [TerioBoe
pacmiupenre TBepabix Ten.] IlpumeHsTH
OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-

KMHETUYECKON TEOPHUH, YPABHEHUE COCTOSHUS
UJICAJIbHOTO r'a3a, ra30BbI€ 3aKOHBI K PELIECHUIO
3a1a4

OcHoBbl TepmoauHamuku (6 4) PaGora raza

OOBSICHATh TOHSTHE BHYTPEHHEH SHEpruu




B TepMmoauHamuke. KoiaumdecTBo TEMIOTHI.
VYpaBHeHnue TeruioBoro ©Oamanca. [lepBblit
3aKOH TepMoAuHAMUKH. [IprMeHeHue nepBoro
3aKOHa TEPMOAMHAMMKM K H30IpoLEeccaM.
Anuabatuyeckuil  mporecc. [TermoeMkocTh
raza B wusompoueccax.] HeoOparumocTs
TEIJIOBBIX MalluH. Bropoii 3aKOH
TEPMOIMHAMUKH. TenoBbie MAaIIUHBI.
[lpuHumn peicTBUS TEIJIOBOTO JBUTATENs.
Huxkn Kapno. HWnaeanbHas — XOJIOOUJIbHAS
MaIIlHa. DKOJIOrH4ecKHe po0IeMbI
MCIIOJIb30BAHUS TETUIOBBIX MAIIIKH.
Kontponbaas pabora mo Tteme «OCHOBBI
TEPMOIMHAMUKI.

[IpumepHbie Tembl pedepaToB U MPOEKTOB

1. 13 wucropum  u300peTeHUs  TEIUIOBBIX
JIBUTATEJIEH.

2. X0oaAUIbHbIE MAIIUHbL: BUABI, YCTPOUCTBO,
IPUHLINIT JecTBus, IIPUMEHEHUE.
3. DKosornyeckue NnpoosieMbl HCIIOJIb30BaHUS
TEIUIOBBIX ~ MAIIMH: aHAIW3 H  CIIOCOOBI
peLIeHMs.

4.Yto wusobpenu J[xeitmc VYarr u Hsan
NBanoBuu [lon3yHoB?

5. IBurarens Crupnunra —
JBUTATENb ¢ caMbIM BhICOKHM KIT/]

TEIUIOBOI

MaKpOCKOIMYECKON CHCTEMBI C TOYKH 3PEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOpUH.
HaGnronate u 9KCHEPUMEHTAIBHO
UCCIJIEI0BaTh U3MEHEHHE BHYTPEHHEH 3HEPIUU
TEPMOIMHAMHUYECKON CHCTEMBI npu
COBEpUIEHMM padOThl BHEIIHUMU CHUJIAMH,
OPOTUB BHEUIHMX CHJ, IpU TEMI00OMeHe;
U3MEHEHUE BHYTPEHHEN
SHEPTUUTEPMOIMHAMUYECKON CUCTEMBI 3a CUET
MEXaHMYECKON paboThl IpHU aguabaTudecKoM
nporecce. M3ydare ycTpoilcTBO M IPHUHIUI
JIEHCTBUS KalopuMmeTpa. Pa3nuuars yaesbHyro
TEIUIOEMKOCTh BEILECTBA, TEIUIOEMKOCTh Tella
U MOJSIPHYIO  TEIUIOEMKOCTh  BEIIECTBA.
Omnpenensats paboTy HICANBHOIO Tra3a IpH
n300apHOM TpoIiecce ¢ TOMOIIbI0 IPaUKOB B
KoopanHaTax p—V. @opMyIupoBaTh: MEPBbIi
3aKOH TEPMOJMHAMUKH KaK 3aKOH COXPaHEHMUs
SHEPruM JJis TEIUIOBBIX IIPOLIECCOB; BTOPOM
3aKOH TEPMOIUHAMUKH. [OnuceiBatsb
TEIJIOEMKOCTh ~ Ta3a B H30IpoIlleccax. |
3anuchBaTh: ypaBHEHUE IIEPBOIO  3aKOHA
TEPMOJMHAMHKH;,  (OpPMYIBI  ONpeaeIeHUs
ylenbHOM TeruioeMkocTH BemectBa, KII/|
UJ€aIbHOTO TEIJIOBOTO JIBUTATEJIS.
[TpuMeHATh NEepBbI 3aKOH TEPMOJAMHAMUKU K
00BsiCHEHHIO  m3omporeccoB.  OOCyXIaTh
HEBO3MOXKHOCTb CO3/[aHUsl BEYHOT'O JIBUraTels,
HEoOpaTUMOCTh  TEIUIOBBIX  IPOLIECCOB B
npupoge. OObsacHATh B pamkax MKT
HeoOpaTUMOCTh MaKpPOCKOITUYECKUX
mpoueccoB B mpupone. PaccmarpuBats:
YCTPOMCTBO M MPUHIMIT JECHUCTBHUS TEIIOBOTO
JIBUTATEI, UJCABHOU XOJIOIUIIbHON
MammmHbl;  mukia  KapHo  kak  mpumep
oOparumoro  mpouecca.  OOcyxnarb |
OLICHUBATh 9KOJIOTHYECKHE po0JIEMBI,
CBA3aHHBIE C MHCIIOJIB30BAHUEM TEIJIOBBIX
MamvH. [[lo3HakOMUTBCS ¢  pa3IMYHBIMU
BUJAMU TEIUIOBBIX JBUTATENEH, ux
YCTPOMCTBOM M (PU3HUECKUMHU OCHOBaMU
pabotbl.] Pemare 3amaum Ha NpUMEHEHUE
150):1040) 3aKOHA TEPMOJUHAMUKH,
COCTaBJICHUE YpaBHEHHsI TEIUIOBOrO OajlaHca

HN3MeHnenua COCTOSTHHH
BemiecTna (5 4)

Ucnapenne u konaeHcauus. HacwleHHBIM
nap. [M3orepma peanbHOro rasa. JlaBineHue
HachlleHHOro mapa.] Kwumenwe KuakocTH.
BnaxnocTte Bo3ayxa. M3mepeHue BIaXKHOCTH
Bo3Ayxa. [lmaBieHue W KpUCTAUIA3ALUS

BCIICCTBA.

arperaTHbIX

CpaBHUBaTh CTPOECHHUE U CBOMCTBA KUIKOCTEH,
ra3oB U TBepAbIX Tell. PaccMaTpuBaTh (pa3oBbie
MIEPEXO/IbI, IPOUCXOIAIINE MEKIY HKUIKOCTHIO
U Ta3oM, JKHUJIKOCTBIO U TBEPIABIM TEJIOM.
[OOBSCHATH  HW30TEpPMY  pEaJbHOTO  Tas3a,
3aBUCUMOCTbD JIaBJICHUs HACBILIEHHOIO 11apa OT
temneparypbl.] [loHUMaTh CMBICH TMOHATHI:
HACBIICHHBI M HEHACBIIICHHBIM  1ap,




JlaGopatopHbie paboThI

8. 3MepeHre  OTHOCUTENIBHON  BIIaXKHOCTHU
BO3/yXa.

9. U3mepenne Temmneparypbl KpUCTALTU3ALUN
U yJeJIbHOI TEMIIEPATYPbI IUIaBJICHUS
BEILECTBA.

Kontponbnas pabora no teme «3meHeHus
arperaTHbIX COCTOSIHUI BEIIECTBA»

[Tpumepubie TeMbl pedepaToB U IMPOEKTOB
1. Ponb npoueccoB ucnapeHus: U KOHAEHCaluu

TEeMIlepaTypa KWICHHS, YAeJIbHas TeIuloTa
napooOpa3oBaHUs KHUIKOCTH, a0OCONIOTHAs |
OTHOCHUTEJbHAS BJIIAKHOCTB BO3lyXa,
TeMIeparypa IUIaBJICHHS, YyJeNbHAs TeIoTa
IUIABJICHHs BellecTBa. V3yuyaTh 3aBHCHMOCTB
TEMIepaTypbl  KHIEHUS  JKUJKOCTH  OT
BHEIIHEro naBiieHus. OOBICHATH YCTPOWUCTBO

U OpUHOUI ~ JEHUCTBUA:  IICUXPOMETPA,
KOHJIEHCALlUOHHOT' O u BOJIOCHOT'O
TUTPOMETPOB; U3MEPATH € HUX  IIOMOIIBIO
BIIYKHOCTh BO3JyXa. Boruncnsate
OTHOCHUTEJIBHYIO BJIKHOCTh BO3/yXa.

HCCJ’ICI{OB&TB C IIOMOLIBIO Fpa(bI/IKOB IIPOLECChI

B IIpUPOJIE. KMIIEHHS BOABl M IUIABJICHHS BELIECTBA.
2. V3yuenue a3zoBoil numarpamMbel BoAbsl U | Pemare 3agaum Ha ompeneneHue (pU3NYECKUX
JabAa. BEJIMYMH, XapaKTEepU3YIOIINX ¢azoBbie
3. CriocoObl TPaHCHOPTUPOBKM W XPAaHEHMs | MEepexoJibl ra3oB, >KUIKOCTEH U TBEpAbIX Tel,
CKMJKEHHBIX T'a30B. HAa  COCTaBJICHUE  YpPAaBHEHUS  TEIIOBOTO
4. Vcnonb30BaHKWE  CXKIDKEHHbIX Tra3oB B | OanaHca

KOCMOHAaBTHKE.

5. Cocyn /[lproapa: yCTpOMCTBO, TPHUHIIUII

JIecTBUS, IPUMEHEHHE

duexktpoaunamuka (11 4)

JuiekTpocraTuka (11 1) OO6cyxnats: CYyILIECTBOBAHHE

DNEKTPUYECKUI 3apsif. ODJEKTpU3alus Tel.

DIIEKTPOCKOIL. DNeKTpoMETp. 3akoH
COXpaHEHHUs IJIEKTPUUECKOTo 3apsiga. Mopenb
TOYEUYHOTO 3apsanaa. 3akoH Kynona.
DneKTpuuecKoe ToJe. Teopun
ONM3KOIEHCTBUS u JaTbHO/ICUCTBUSI.
HamnpsbkeHHOCT,  2JIEKTPUYECKOTO  TOJIS.
[IpuHuMn  Cynmepno3MuUM  AJNEKTPUUYECKUX

nosie. HampsokeHHOCTh TOYEYHOTO 3apsja.
I'paduueckoe wu300paxeHne 3IEKTPUUECKUX
nosieli. [HampsbkeHHOCTh MO pa3inuyHOM
KOH(UTYyparuu 3apsiI0B. | PaGora
KYJIOHOBCKUX CHJI. [DHEprus B3auMOJAECUCTBUS
TOYEYHBIX 3apsoB. | [ToTenunan
AIIEKTPOCTATUYECKOTO  MOJII W Pa3HOCTh
MOTEHLINAJIOB. OKBUIIOTEHLMAJIbHbBIE
noBepxHocTu. [lloTeHnman mnons pasnuyHOM
KoHpurypauuu 3apsnoB.] IlpoBogHuku B
AIIEKTPOCTATUYECKOM TMose. JIMdneKkTpuku B
AIIEKTPOCTATUYECKOM ToJe. JlM3neKTpudeckas

IPOHUIIAEMOCTh.  DIEKTPUYECKast EeMKOCTb.
Konzaencaropsl. [CoenuHeHnue
KOHJICHCATOPOB.] DHEPrust 3IEKTPUIECKOTO
HOJISL.

JlaGoparopHas paboTa
10. U3mepenne  dIEKTpUIECKON
KOHJIeHCaTopa.

€MKOCTH

JIEKTPOCTATUYECKOTO MOJII KAaK YacTHOIO
cilyyasi IpOSIBJICHHS! 3JIEKTPOMArHUTHOTO TOJIS
B BBIOpaHHOM cucTeMe OTcueTa; CBOICTBa
3HAKOBOW MOJEIH 3JIEKTPOCTATUUECKOrO OIS
— JIMHUWA HANpsSyKEHHOCTH U TNPUMEHSTH €€
IIPU aHaIU3€ KapTUH AJIEKTPOCTATUYECKUX
MOJIEH. AHanu3upoBaTh CBOICTBa
AIIEKTPUYECKOTO 3apsiaa. [IpumensTs
¢bu3nYeCKy0 MOJIeNb — TOYEUHBIH 3aps] npu
WU3YYEHHH DJIEKTPUYECKMX B3aUMMOJIECHCTBUM

IIOKOAIIIUXCA 3apSAKCHHBIX TEII.
dopmynupoBaTh: 3aKOH COXpaHCHHS
JNIEKTPUYECKOTO  3apsijga, 3akoH KyroHa,

MPUHIUIT CYNEPIO3ULNH 3JIEKTPOCTATUUECKUX
noned. PaccmarpuBarth CXeMy YCTPOWCTBA:

AIIEKTPOCKOMA, JJIEKTPOMETPA, KPYTHUIBHBIX
BecoB Kymona. Ompenenarb HampaBIeHHs
BEKTOPOB KYJTOHOBCKHMX cuji. HaOmrogars

CUJIOBOE JEMCTBUE AIEKTPOCTATUYECKOIO ITOJIS
Ha BHECCHHBIM B HErO DJIEKTPUYECKHUU 3apsi.
OOBACHATD HaIlpaBJICHUE BEKTOpa
HaIPSHKEHHOCTH HJIEKTPOCTATUYECKOIO IOJIS B
MPOM3BOJILHOW TOuke mojsi. [PaccmarpuBarth

HaNpsKEHHOCTb OISt pa3NuYHOR
KOH(Urypamuuu 3apsaoB. | N3ob6paxars
OJHOPOJHOE  JJIEKTPOCTATUYECKOE  I10JIe

C IIOMOIIIBXO JIMHAT HAIPsA>KCHHOCTH.

Pemate 3amaum  Ha MNPUMCHCHUC 3daKOHAa




KonTponbHas pabota

((:‘)J'IGKTPOCTaTI/IKa».

1o TEMC

[TpumepHble TeMbl pedepaToB U IMPOEKTOB
1. 13 ucropuu ycranosienus 3akoHa Kymona.

2. BrussHME ~ SJIEKTPOCTATHYECKUX  TOJIeH
OOJIBIION  HANPSHKEHHOCTH Ha  OpraHu3M
yenoBeka. 3. DIeKTpocTaTuyeckas — 3aluTa

YYBCTBUTEIHHBIX H3MEPHUTEIBHBIX TPUOOPOB.
3azemsieHue. 4. M3yuenue ycTpoilcTBa H
NpUHIUIA JEHCTBUSI  DJIEKTPOCTATUYECKOTO
¢bubTpa MO OYUCTKE BO3AyXa OT MbUIH

Kynona w©  mnpuHnmuma  cynepno3uiiu
3JIEKTPOCTATUYECKUX TIOJIEN. [Tonnmate
(bu3nyecKuil CMBICI U 3alKChIBaTh (POPMYJIbI
OTIpENICIICHUs] SHEPTeTUYECKUX XapaKTEPUCTHK
AIIEKTPOCTATUYECKOTO TMOJIA: MOTEHUHUATbHAs
SHEPIUs  B3aUMOJCHCTBUS  DICKTPUUECKUX
3apsA0B, MOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB,
DHEPTUsl 3JEKTPHUUECKOTO TOJS 3apsKEHHOTO
KoHAeHcartopa. OOcykIaTh MOTEHIHMAILHOCTD
AIIEKTpOCTaTu4ecKkoro mnois. IlokassiBaTh, 4TO
OIHOPOAHOE  JJIEKTPOCTATUYECKOE  TOJIe
obnamaer sHeprueil (KOCBEHHO Ha OMbBITE) H
pabota cuI OJIHOPOJHOTO
AIIEKTPOCTATUYECKOTO  IOJII  HE  3aBHCUT
oT (pOpMBI TPAEKTOPHH JBIKYILEroCs 3apsia.
[PaccmarpuBaTh NOTEHIMATIBHYIO JHEPTHUIO
B3aMMOJICHCTBUSL TOYEYHBIX  HETMOJBUKHBIX
3aps/oB. | [AHanu3upoBaTh rpaduKu
3aBUCUMOCTH MOTEHIMATLHON SHEepPruu
B3aMMOJICHCTBUSL TOYEYHBIX  HETOJBUKHBIX
3apsiIoB OT  PAcCTOSIHUA ~ MEXAY HHUMH. |
YcTaHaBiuBaTh CBSI3b MEXIY
HANPSHKEHHOCTBIO AJIEKTPOCTATUYECKOTO TTOJIS
u  HanpsokeHueMm.  OOCykaaTb  CBOMCTBO
HKBUMOTEHIMATBHBIX MOBEPXHOCTEH.
CpaBHUBATh SKBUIIOTEHIMAIIbHBIE
MIOBEPXHOCTHU OJTHOPOJTHOTO
AIIEKTPOCTATUYECKOTO  MOJS M TOJH,
00pa30BaHHOIO TOYEYHBIM 3apsIOM.
[@opMynupoBaTh NPUHLUIT CYHEPIO3UINN A
MOTEHIMAJa, OIpPENENATh IOTSHIUAT IO

pa3NUYHON KOH(UTYypaluu 3apsaoB.]

PE3EPBHOE BPEMS (3 u)

TemaTnueckoe niaannposanue 11 kiaace (70 4, 2 4 B Hege110)

OcHoBHOE CoAEpKaHuE

OcHoBHbIE BHbI y‘leﬁHOﬁ JACATECJIBHOCTH

SJIEKTPOAMHAMUKA (ITPOJOJDKEHUE) (

24 u)

MocCTOAHHDIN 3neKTpUUecKnii Tok (9 u)

[eicTBUA  3NeKTpMYeckoro  ToKa.  Ycnosus
CYLLLECTBOBAHMUA 3N1EKTPUYECKOro ToKka. CToOpoHHME
CUAbl. INEKTPUYECKUI TOK B NPOBOAHUKAX. 3aKOH

Oma pana  yyactka uenu. ConpoTusneHue
NpPoBOAHMKa. 3aBUCMMOCTb COMPOTUB/IEHUA OT
Temneparypbl. [CBepxnposoanmocTb.]

CoeauHeHne npoBoAHMKOB. PaboTa M MOLIHOCTb
3NEeKTPMYecKoro ToKa. 3akoH [oyna—/leHua.

PaccmaTtpuBaTtb pasanyHble AencTeuna
3N1EeKTPUYECKOrOo TOKa. [OHMMaTb CMbICA MU
3anucbiBaTtb GopmMysbl OMNpesesieHns OCHOBHbIX
dU3nYEeCcKUxX BEJINYMH, XapaKTepPU3YOLWMX
MOCTOSIHHbLIV TOK W €ro WMCTOYHWMKW: Cua TOKa,
HanpsAKeHne,  COMPOTMBAEHME  MPOBOAHMKA,
yAenbHoe conpoTuMBaeHWe nposogHuKa, 34C,
paboTa W MOWHOCTb 3NEKTPUYECKOrO TOKa.
O6bACHATD: ycnosua BO3HWKHOBEHMA "

M3mepeHne CUNbI TOKa, HanpAaxXeHwnAa n

cyuw,ecrsoBaHuA NOCTOAHHOTIO TOKa, ponb




COMpOTMBAEHMA B 3NEKTPUYECcKoi uenu.
DNeKTpoABUKYLWAA cmna. MCTOYHUKKU TOKA. 3aKOH
Oma ana nosiHoOM uenu.
NabopaTtopHana paboTa

1. U3mepeHue 34C 7
COMPOTMBAEHMA NCTOYHMKA TOKa.
KoHTponbHaa pabota no Teme
3NEKTPUYECKUI TOK».

BHYTPEHHEro

«[MocTOAHHbIN

MpumepHble Tembl pedepatoB WM MNPOEKTOB
1. ICTOYHUKKN NOCTOAHHOIO TOKa: BMAbl,
YCTPOMCTBO,  GM3MYECKMe  OCHOBbl  paboTbl,
NpUMeHEHHUe.

2. MOCTMK YUTCTOHa: cXema W MNpPUMEHeEHMe.
3. PeocTarl, NOTEHUMOMETPDI, MarasuHbl

CONPOTUBNEHWUIA: YCTPOMUCTBO, NPUHLMN OENCTBUS,
npumeHeHue. 4. fiBNeHMe CBEPXNPOBOAMMOCTH:
NCTOPUA OTKPbITUA, CBOMCTBA CBEPXMPOBOAHMKOB
N UX NPUMEHEHME B Pas/IMYHbIX 06/1acTAX HayKu
N TEXHUKKU. 5. KOpoTKoe 3ambiKaHue. YCTpoMcTBa
ONA 3aLWMTbl SNEKTPUYECKUX Lenei

CTOPOHHUX Chn, ,Cl,ef/‘ICTByPOLLI,VIX B UCTOYHUKE TOKa.

[MonyyaTtb ¥ aHanusuposaTb dopmyay Aans
onpeaeneHus CKopocCTn ynopsgo4eHHoOro
OBUXXEHUA  3/IEKTPOHOB B META//INYECKOM
NpoBOAHUKeE.]

PaccmatpuBatb ycTpoMcTBO U dusmnueckue
OCHOBbl  paboTbl:  Pa3sANYHbIX  UCTOYHWUKOB
NOCTOAHHOIrO TOKa, peocTata, NOTEHUUOMETpA.

U3mepATb: cuay TOKA C NOMOLLbIO amnepmeTpa u
HanNpsA)eHue C MOMOLLbID BOAbLTMETPA C y4yeToM
abcontoTHOM NnorpeLwHocT n3mepeHus;
COMNpPOTUBAEHNE C NOMOLWbIO MyabTumeTpa; 34C u
BHYTPEHHEee CONpOTUBAEHME UCTOYHNKA TOKA.
Onpepenate 3Hak 34C B8 3aBUCMMOCTM OT
Hanpas/eHuA o6xo4a KOHTypa.

dopmynupoBatb U 3anucbiBaTb  OCHOBHbIe
3aKOHbl NOCTOAHHOrO TOKa: 3akoH Oma pgnA
y4yacTKa uenu, nepsoe npasuno Kupxroda, 3akoH
Oxoyna—/leHua, 3akoH Oma A4na nNonHou
(3amkHyTOM) Lenu, 3akoH OMa ANa yyacTKa uenu,
cogepawero 34C. CpaBHMBaTb NPOBOAHMKM NO
UX YOENbHbIM 3N1EKTPUYECKMM COMPOTUBAEHMAM.

ObbACHATb 3aBUCUMOCTb COMNPOTUBNEHMA
NPOBOAHMKA OT TemnepaTypbl. [O6cyxpaTtb
ABNeHue CBEPXMPOBOANMOCTH, obnactu
npMMeHeHns  ceepxnpoBogHukoB.] CobupaTb,
MCMbITbIBAaTb W paccyUTbiBaTb  MapameTpbl

3/IEKTPUYECKUX Lenel C pPasHbiM CcoeanHeHneM
NPOBOAHMKOB

dneKkTpuyeckMn TOK B cpegax (5 u)
JKcnepumeHTaibHble 060CHOBAHUA 3/IEKTPOHHOM
NPOBOAMMOCTM METaNNIOB. DNEKTPUYECKMI TOK
B pacTBOpax M pacnnaBax 3/eKTPO/IMTOB. [3aKoH
anektponusa dapagen.] DNeKTPUYECKMIA  TOK
Brasax. [PasiMyHble TUNbl CaMOCTOATENLHOMO
paspsaga. Mnasma.] DNeKTpUYECKUiA TOK B BaKyyme.
JNEeKTPUYECKUA  TOK B MOJIYNPOBOAHMKAX.
MonynpoBoAHMKOBbIE NpMBOPBI.
Na6opaTtopHble paboTbl

2. W3rotoBneHMe raNbBaHNYECKOrO 3/1EMEHTA

M UCNbITaHME ero B AEMCTBUMN.

3. WccneposaHue 3aBUCUMOCTU

COMPOTMBAEHMA  MOAYNPOBOAHMKA  OT
Temneparypbl.

MNpumepHble Tembl pedepaToB U MPOEKTOB

1. b. C. AAkobu — nsobpetatenb

rasbBaHOMMACTUKM.

2. npaKTI/ILIeCKOE NPpUMEHEHNE NN1a3Mbl.
3. OT ruraHTCKMX KMHECKOMNOB A0 M/Ia3MeHHbIX

3KPaHOB. CoBpeMeHHbI Tenesnsop.
4. YcTpolcTBO, npPUHLMN nencreus n
npakTUYeckoe npumeHeHue TEPMUCTOPOB,

60nomeTpoB 1 GoTOPE3UCTOPOB

Pasnnuyatb HOCUTE/NIM 3NEKTPUYECKOro 3apsfa B
MeTasnax, Bakyyme, rasax, pacTBopax W pacnnasax
3/1eKTPOAUTOB,  NONYNPOBOAHMKAX. [lpuBOAMTL
3KCMepuMMeHTabHble 060CcHOBaHMA
NPOBOAMMOCTA META/N/IOB.

M3yyaTb YCTPOWCTBO M NPUHLUN AEWACTBUA:
BaKYYMHOr0O AM0A4a, 3/1eKTPOHHO-/Iy4eBO TPYHKM.

Habniogate ©“  06bACHATL  BO3HWKHOBEHUE
3N1EeKTPONPOBOAHOCTM  3/1IEKTPOSIMTOB, ABAEHME
3N1EeKTPOAM3a,  rasoBbli  paspag.  [M3yuatb

pa3nnyHble BUAbl CaMOCTOATENbHOrO pPaspaaa,
0CcobeHHOCTV NNa3mbl. ]

[PopmynupoBaThb u 3anucbiBaTb 3aKOH
anektponnsa @apagen.] [MoHMmaTb  cmbich
NOCTOSIHHOM dapagesn.] AHann3nposaTb

Ka4YyeCTBEHHOE pa3iune mexgy MmeTaaiom U
nonynposogHNKOM MO XapaKTepy 3aBUCUMMOCTU
YAENDbHOTO 3N1IEKTPUYHECKOIo ConpoTtmuBaeHUA OT

TemnepaTtypbl.
PaccmatpuBatb:  TeXHMYECKME  MPUMEHEHUSA
3N1EKTPONAN3a, MEXaHW3M 3/IeKTPOMNPOBOLHOCTU
rasos, NoNYNpPOBOAHMKOB. Obcy:patb:
BO3HWKHOBEHWE 3N1EKTPOIMTUYECKOM
anccoumaumn,  SBNEHMA  MOHM3auMM  Tasos,
MOHM3aLMMU 3N1EKTPOHHbIM yAaapom,




CaMOCTOATE/IBHOTO W He  CaMOCTOATENIbHOro
pa3pazos, TEPMO3/IEKTPOHHOW amuccum
3/IEKTPOHHOM, ObIPOYHOM 7 npPUMecHoM
NPOBOANUMOCTM NONYNPOBOAHUKOB, [9/1€KTPOHHO-
AblpOYHOro nepexoaal.

MNpusoantb npumepsl NPaKTU4ecKoro
NPUMEHEHNA 3MeKTPon3a, NOoAYynpPoOBOAHUKOBbIX
npubopos. O6Hapy»xnBaTb YMeHbLUEHMEe
yaenbHoro 9/IeKTPUYECcKoro CONpPOTUBNEHMUA
NoNynpoBOAHWKOB MNPU  UX HArpeBaHun Uan
ocBelweHnun

MarHuTtHoe noane (6 u) PaccmaTtpmBatb onbiTbl  JdpcTega w“ Amnepa.

MarHuTHble B3ammogenctema. MarHutHoe none | MOHMMaTb CMbICA M 3anucbiBatb  Gopmybl

TOKOB. WHAYKUMA MarHUTHoro nonAa. JIMHuM | onpepeneHus dun3nYecKnx BEJINYMH,

MarHUTHOM MHAYKUMU. JencTBue MarHMTHOronons
Ha NPOBOAHUK C TOKOM. 3aKoH Amnepa. [iBuKeHune
3apPAXKEHHbIX 4YacTUL, B MarHMtHom none. Cuna

NopeHua. MarHuTHble  CBOMCTBaA  BellecTBa.
MpumepHble Tembl pedepaToB U MNPOEKTOB
1. DNeKTPOMArHuTbl:  YCTPOWMCTBO,  dU3MYECKUe
OCHOBbI paboTsl, npumeHeHve. 2. Macc-

cnekTporpad M UMKNOTPOH: YCTPOMCTBO, MPUHLMN
OencTeuna, npumeHeHue. 3. OsuxeHune
3apPAXKEHHbIX YacTuL, B MarHUTHOM none 3emnu:
pagnauMoHHble  nofca, NOAAPHble  CUAHMA,
marHutocoepa 3emnu. 4. NMpumeHeHUe MarHUTHbIX
MaTepuanos

XapaKTepusylLWmx MarHUTHoe noje U CBOWMCTBA
3aMKHYTOrO KOHTYpa C TOKOM: MOAY/Nb MarHUTHOW
MHAYKUMKW, cuna  Amnepa, cuna  JlopeHua,
MarHUTHas NPOHMULLAEMOCTb cpeapbl.

Ha6bnwopatb U 06bACHATb: AeiNCTBME MArHUTHOro
NnofA Ha NPOBOAHUK C TOKOM, B3aMmogdencrsue
OBYX MapanfienbHblX MPOBOAHWKOB C TOKamu,
KapTUHbI MarHWUTHbIX MOAEN, BpallleHUe PamMKu C
TOKOM B MarHMTHOM MOAE, OTKJAOHEeHMEe MOTOKa

3apAXKeHHbIX YacTuy, B MarHMTHOM none.
Obceyaatb CBOMCTBA 3HaKoBOWM Mmoaenu
MarHUTHOrO  MOAA —  JIMHWUA  WHAYKLMKM U

NPUMEHATb ee MPU aHann3e KapTUH MarHUTHbIX
none.

dopmynupoBaTtb: npasuio bypasuMKa (npaBoro
BMHTA), NPWHLMN  CynepnosvuMuM  MarHUTHbIX
nonei, 3akoH Amnepa, MNPaBWUIO NEBON PYKMU.
M3yyaTb YyCTPOMCTBO M MNPUHLMN  AeNCTBUSA:
3N1eKTPOABUIraTeNA MOCTOAHHOIO TOKA Ha MOAENM,
[cTpenoyHoro anekTpomsmeputenbHoro npubopa
MarHUTONEKTPUYECKON CUCTEMBI].

Ob6cyKaaTb  OCHOBHble  CBOMCTBA  MarHWTOB,
MarHUMTHOro noss, rmnoTtesy Amnepa, 0cobeHHOCTH
BMXPEBOTO MOJIS, 9KOJIOrMYECKMEe acneKTbl paboTbl
3NeKTpoABUraTenel, NPUMepPbl NUX NPAKTUYECKOro
npumeHeHua. PaccmatpuBaTtb [MpUHUMN AeiCcTBUA
Macc-cneKkTporpada, UMKNOTPOHAl, ABUXKeHWe
3aPAMKEHHbIX YAacTUL, B MArHUTHOM noJsie 3emu.

MpuBoANTb npumepsl napamarHeTUKOoB,
ANaMarHeTuKos 1 GbeppoMarHeTUKoB.
M3yyaTb  MarHuMTHble  CBOWCTBA  BeLLECTBa,

[cTpoeHune u cBolicTBa heppomarHeTnKkos.]

INEeKTPOMArHUTHasA MHAYKUMA (4 u)

OnbiTel Papages. MarHutHblt noToK. [lpasuno
JleHua. 3aKOH 3/IeKTPOMArHUTHOM  WHAYKLMW.
BuxpeBoe aneKkTpuyeckoe none. [34C nHayKumm B
ABUKylwemca  nposogHuke.]  CaMoMHAYyKUMSA.
MHOYKTUBHOCTb. DHEPrMA MarHUTHOrO Moss TOKa.
KoHTponbHaa pabora no temam «MarHutHoe
noney, «INEeKTpoMarHuTHasn UHAYKLUUAR.

Habnopgatb M 06bACHATL: onbiTbl Papages,
MCNONb3yA COBPEMeEHHble npubopbl; ABAEHUEe
CaMOUHAYKLNN.

MoHMmaTb cmbich M 3anucbiBatb  GopmMybl

onpeaeneHna GU3NYECKUX BENIMYMH: MAFHUTHbIN
NOTOK, MHAYKTUBHOCTb KOHTYpa, 34C
CaMOVHAYKUNKN, SHEPTMA MArHMTHOroO MOAA TOKa.
MoHumaTb ocobeHHOCTH BUXPEBOTO




pedepatoB U NPOEKTOB
1. Onbitbl ®apagen no HabnawageHnwo
NUCCNEefOBAaHUID  ABNEHUA  3NEKTPOMATHUTHOWM
MHAYKLMW. 2. YacTHble cayvyan 3NeKTPOMArHUTHOM
WHOYKUMM U UX  TEXHUYEeCKoe MNpuMeHeHue.
3. MHAYKUMOHHbIE TOKMU B MACCUBHBbIX
NPOBOAHUKaX

MpumepHble Tembl

3/IeKTPUYECKOro nons. [O6bacHATDL
BO3HMKHOBeHMe 30C B 3aMKHYTOM KOHType,
OBVMXKYLLEMCA B O4HOPOAHOM MArHUTHOM nose.]
®dopmynmpoBaTb:  3aKOH  3/1EKTPOMArHUTHOM
WHAYKLMW, Npasuao JleHua.

MPUMEHATb 3aKOH 31EeKTPOMArHUTHON WHAYKLMU
npu pelweHnn 3agau

KONEBAHUA U BOJIHbI (26 u)

MexaHuuyeckue KonebaHua u BoAHbl (7 u)
Ycnosus BO3HWKHOBEHMSA MeXaHUYECKUX
KonebaHuin. [1ee moaenn KonebaTenbHbIX CUCTEM.
KnHemaTtuka KonebaTenbHoOro OBUXKEHUA.
[apmoHuyeckune KonebaHwmsa. OnHamuka
KonebatenbHOro OBUXKEHUSA. MpeBpaleHune
SHEpPrMM  NpU  TAPMOHMYECKUX  KonebaHusX.
3aTyxatowme KonebaHus. BbIHYXAEHHblEe
KonebaHusa. Pe3oHaHc. MexaHWYecKMe BOJIHbI.
BonHbl B cpee. 3BYK.
NabopartopHble paboTbl

4. WccnepoBaHue KonebaHW NpPYKUHHOTO

MaATHMKa.

5. UcchepoBaHune

MaATHMKa.

6. OnpeaeneHne CKOPOCTU 3BYKa B BO3AyXe.
MpumepHble Tembl pedepaTtoB U  MNPOEKTOB
1. dKcnepnmeHTabHOE UccnenoBaHue pPasINYHbIX
KoJsiebaTeibHbIX cucTtem. 2. Cretockon,
doHeHaockon, poHorpad: YCTPONCTBO M NPUHLMN
pevicteus. 3. HabnwpgeHne UM umccnepoBaHue
AKYCTMYECKOro  pe3oHaHca. 4.YnbTpa3ByK u
MHOPa3BYK: OCHOBHblE CBOMCTBA U NPUMEHEHMEe

KonebaHum HUTAHOTO

MpuBoaUTE NPUMEpPBI KONebaTENbHbIX ABUKEHWN.
MoHumatb cmbicn M 3anucbiBatb  popmybl
onpeaeneHna QU3NMYECKUX BEAUYUH: Mepuoa U
yactota KonebaHuWi, UMKAMYecKas  4acToTa,
nepuog KosiebaHui NPYXWUHHOTO
M MaTeMaTUYEeCKOro MaATHMKOB, CKOPOCTb M A/IMHA
BOJIHbI.

MpuBoauTtbL onpeaeneHus NOHATUIA:
KonebaTeNbHaa CUCTEMA, PE30HAHC, BOJHA,
BOJIHOBAsA MOBEPXHOCTb, /Iy, TOH.

PaccmatpuBatb: yC/iOBMA, MPU  KOTOPbIX B
KosnebaTeNbHbIX cucTemax BO3HMKAOT ¥

nogaepXunBatoTca CBO6OAHbIe KOI'IE6aHVIFI, CBA3b
KonebaTenbHOro ABUXEHNA C paBHOMEPHbIM

OBVMXXEHMEM NO  OKPYXHOCTU. Mcnonb3osaTb
du3nyeckue Mmozaenu — rapMmoHu4yeckne
KonebaHus, NPY*KUHHbIN MaATHUK,

MmaTemaTuyecKui MaATHUK, TaPMOHNYECKaA BOJIHa
— Npu ONUCaHWWM KosebaTesibHbIX U BOJIHOBbIX
npoLeccos.

Habnaopatb n 06bAcHATL cBO6OAHbIE KONebaHmA
NAPYXKUHHOIO U MaTeMaTnyeCKoro MaATHUKOB.
WccnepoBatb 3aBUCMMOCTb Mepuofa KonebaHui
rpy3a Ha MpyXMHEe OT MacCbl rpy3a U KeCTKOCTU
NPy*uHbl. OnpeaensTb ycKopeHWe cBOOOAHOrO

nageHus c NOMOLLbIO MaTeMaTU4eCcKoro
MaATHMKA. 3anucbiBaTb [M  aHA/AM3MPOBATb]
YpaBHEHUA: rapMOHUYECKMX KonebaHui,
KonebaHWin rpysa Ha MPyYXWHe, AOBUXKEeHUA
maTemaTMyeckoro  MasTHMKa. PaccmatpuBsath
npespalleHne 3HeprMn npu  rapMOHMYECKUX
KonebaHusx, 3aTyxatolume KonebaHus,
BbIHYXAEHHble KonebaHus, MexaHUYeCcKui
pe3oHaHc, [aBTokonebaHua.]

AHanusuposatb rpaduku 3aBUCMMOCTH:
KoopAMHaTbI Tena, coBepLualoLLero
rapmoHuyeckne  KonebaHua, OT  BpeMeHu;
NPOEKUUA  CKOPOCTMU U YCKOpeHus  Tena,
COBEpLUAOLLEro rapMoHu4eckme KosebaHuA, oT
BPEMEHU; MOJAHOM  MeXaHWYeCKOW  3Hepruu,
KMHETMYECKOM M MNOTEeHUMaNbHOW  3Hepruu

NPYKMHHOFO MaATHMKA OT KOOpAMHaTbl rpy3a;
aMNANTYAbl BbIHYXKAEHHbIX KONebaHWn OT Y4acToTbl
M3MEHEHMUA BHEWHelW Cuabl NpPU  pe3oHaHCe;
CMellleHus (KoopAauHaTbl) YacTul, ynpyromn cpegpl
OT MOJIOMKEHUA paBHOBECUA NPU PaCNPOCTPaHEHUM




BOJIHbI BAONbL OCK X.

O6bACHATb: MexaHW3M  BO3HMKHOBEHMA  (Ha
mMmopaenm) nonepeyHbIx BOJIH, ycnosue
pacnpocTpaHeHus 3BYKOBbIX BOJIH,
BO3HMKHOBEHME 3Xa.

Obcykpatb:  0COBEHHOCTM  PACMpPOCTPaHEHUs
nonepeyHbiX U NPOAO/IbHLIX BOJH B cpezax,
BpegHoe  BAMAHME  LWIYMa  Ha YyesoBeKa MU
YKUBOTHbIX.

MoHMMATb (U3NYECKUIA CMBICT XapPaKTEPUCTUK
3BYKa: F[POMKOCTb 3BYKa, BbICOTA TOHa, TeMbp.
MPUMeHATb MOHATMA M 3aKOHbl MEXaHWKU Mpu
peleHnmn 3a4a4 Ha pPacyeT OCHOBHbIX GU3NUYECKUX
BE/IMUMH, XapaKTepusylowmx KonebatenbHoe W
BOJIHOBOE ABUXKEHMUA

dNeKTpOMarHuUTHble KonebaHua M BOAHDbI (8 u)
CBobOAHblE  3/IEKTPOMArHWUTHbIE  KonebaHuA.
KonebatenbHblit KOoHTYp. ®dopmyna TomcoHa.
Mpoueccbl MpPUM  FAPMOHMYECKMX  KONebaHuaxX
B KoniebaTenbHOM KOHTYpe. BbIHYyXAEeHHble
3NEKTPOMArHUTHble KonebaHus. NepemMeHHbIN TOK.
[Oevicteytowme 3HayeHus cunbl TOKau
Hanps»eHusa. Pesuctop B UENM nNepemeHHOro
TOKa. [KoHAeHcaTop M KaTylwkKa MHAYKTUBHOCTU B
uenn nepemeHHoro Toka. 3akoH Oma ana uenwu
NMepemeHHOro TOKA. Pe30HAHC B 3/1EKTPUYECKUX
uenax. MowHoOCTb B LENU MnepemeHHOro TOKa.]

TpaHcdopmaTop. [MpoussoacTBO, nepegava
M MUCNONb30BaHUE 3/IEKTPUYECKOM 3Hepruu.]
DNEeKTPOMarHUTHbIE BOJIHbI. MpuHUKMNbI

paaMoCBA3N U TeIEBUAEHUA.
KoHTponbHaa paboTta no Temam «MexaHuueckue
KonebaHMA U BOAHbLI», «INEKTPOMArHUTHbIE
Kone6aHuA U BOHbIY.

MpumepHble Tembl
1. TpaHcdpopmaTopbi:

pedepaTtoB M NpPOEKTOB
YCTPOMCTBO, npuHLMN
AencTBuA, npumeHeHue. 2. [IpoM3BOACTBO MU
nepefaya  3/1E€KTPOIHEPrMM:  OOCTUNKEHUA U
npobnembl. 3. CNeKTp 3NEKTPOMArHWUTHbIX BOJIH:
AManasoHbl  4YacToT (O4/MH  BOJIH), MWCTOYHWMKM
N3NYYEHU, npumepbl NPUMEHEHWA.
4. CoBpemeHHble cpeacTBa CBA3MU. 5. dusnyeckme
OCHOBbl NepeaayYn Wn300parKeHUn C NOMOLLbHO
pagnoBOH

CBOBOAHbIX
naeanbHOM

PaccmaTtpmBaTb  BO3HWMKHOBEHWE
3NEKTPOMArHUTHbIX KosiebaHuii B
KonebaTeNlbHOM KOHTYpe.

MoHMMaTb CMbICA M 3anucbiBaTb  Gopmybl
onpeaeneHna  GU3NYECKUX BENYUH: MEPUOA,
COOCTBEHHbIX  3/IEKTPOMArHUTHbIX  KonebaHuii
(bopmyna TomcoHa), UMKAMYECKasa  4acToTa
COOCTBEHHbIX  3N1EKTPOMArHUTHbLIX  KoNebaHWiA,
aMnauMTyZda, Nepuos M 4actoTa rapMOHWUYECKMX
3/IEKTPOMArHUTHbIX KonebaHuii, pgencTeylolme
3HaAYeHMA  cuAbl nepemMeHHOro  TOKa 7
nepemeHHoro HanpsAXXeHus, [emkocTHOE
CONPOTUBNAEHNE, WHAYKTMBHOE COMNPOTUBAEHME],
KoadPpuumeHT TpaHchoOpmaLMU, MHTEHCUBHOCTb
3NEeKTPOMArHUTHOM BOJIHbI, AJIMHA W CKOPOCTb
pacnpocTpaHeHmsa 3N1eKTPOMarHUTHOM BO/HbI.

ObcyKaaTb aHaNOTUI0 MeXAY MEXaHUYeCKUMU U
3NEKTPUYECKMMMU BE/IMYMHAMMN. Ob6bACHATD:
NpMYMHY  NOTEePpb  3HEPrMM B pPeanbHbIX
KonebaTeNbHbIX KOHTypax, NpeBpaLLeHne 3Heprum
B naeanbHOM KonebaTenbHOM KOHTYpE;
nonepeYHocTb 3N1EeKTPOMarHUTHbIX BOJH,
ncnonbsysa Mozaesnb rapMOHNYECKOM
3N1EKTPOMArHUTHOWM BOJIHbI.

CpaBHMBaTb  BblHYKAEHHble M cBOBOAHbIE
3N1eKTPOMarHUTHble KonebaHua B KonebaTesbHOM
KoHType. CTpouTb M aHanu3MpoBaTb rpaduKu
3aBUCMMOCTH MFHOBEHHOTO 3HayeHus
NnepemeHHOro HanpsKeHUs U CUJbl NepPemMeHHOro
TOKa OT BPEMEHM.

M3yyaTb: MepemeHHbIi TOK KaK BbIHYKAEHHbIe
3N1EeKTPOMarHUTHble KosiebaHusA; yCTPOMCTBO MU
NPUHLMN encTeusa TpaHcdopmaTopa, YCTPOMCTBO
WHAOYKUMOHHOIO reHepaTopa MepemMeHHOro TOKa,
[HasHaueHMe nNOBLIWAMOWErO M MOHUNKAKLWENO
TpaHchOpPMaTopOB NpU Nepegaye 3/1eKTPUYECcKoin




3Heprum Ha 6onbne paccTtoaHusl;
BO3HWKHOBEHWE  3/IEKTPOMArHWUTHbIX BOJIH B
OTKPbITOM KonebatesibHOM KOHTYpE;

3KCMEePUMEHTA/IbHO CBOWMCTBA 3/1€KTPOMArHUTHbBIX
BOJIH, CMEKTP 3/1eKTPOMArHUTHbIX BOJIH.

M3y4yaTb 31EKTpOMarHUTHble KosnebaHua B Lenwu
nepemeHHOro TOoKa, cogeprKallen pesnctop, [uam
KOHZEHCaTop, WAW KaTywKy WHAYKTUBHOCTU, WU
RLC-koHTYyp]. [PaccmatpmBaTb 3akoH Oma Agns
uenu nepemMeHHoOro  TOKa, pe3oHaHC B
anektpuyeckon uenu, KMNA TpaHchdopmaTopa,
npousBOACTBO, Mepedadyy U WUCMNOAb30BaHME
3/1IEKTPUYECKOM 3Hepruu.]

M3yyaTb NPWMHLMNbLI PAAMOCBA3N U TENEBUAEHUS.
MpuBOAWUTL MNpPUMEPbl BUAOB PAAMOCBA3N MU
cucTeM nepegaun TenesuaeHua. Pelwatb 3agauv
Ha onpejefieHne OCHOBHbIX GU3NYECKUX BENUMH,
XapaKTEPU3YIOWMX INEKTPOMArHUTHbIe KonebaHua
M BOJIHbI, TPaHCcHOPMATOpbI

3aKoHbl reomeTpuYecKkoi onTUKM (5 u)

3aKOH NPAMOSMHENHOrO PAcNPOCTPaHEHUs CBeTa.
3aKOH OTparkeHUs CBeTa. 3aKOH NpPeNoMAeHUsA
cserta. [ABneHune noJsiHOro BHYTPEHHEro
oTpaxeHua.] JIMH3bl. Popmyna TOHKOW SINH3bI.
MocTpoeHne n3obpaxkeHnit B TOHKMUX MH3ax. [nas
KaK onTu4yeckas cuctema. [OnTuyeckme npmbopsl.]

MpumepHble Tembl pedepaToB U NPOEKTOB
1. iBneHne noNHOro (BHYTPEHHEero) oTparkeHuA
cBeTa: dusnyeckas CYLLLHOCTb,
SKCMepuMMeHTaNibHOe  UCCedoBaHMe, NPUMEpDI
NPUMeHeHus.

2. flBneHnA OTpa*KeHua 1 npenomneHua ceeTa
B NpUpoJe.

3.3eNeHblt  Ny4 KAk ONTUYECKoe sAB/EHME.

4. OnTnyeckne npubopbl: YCTPOMCTBO, MPUHLMN
OeNCTBMA, YrNOBble YBE/NMYEHUA, NPUMEHEHME.
5. Abeppaumn ANH3 U UX BAUAHWE HA ONTUYECKUE
n3o06parkeHun

Ncnonb3oBaTb ¢M3MHECKME moaenn — TOYeYHbIN
WCTOYHWUK CBeTa, CBETOBOW nyd, oAHOpOAHaA W
M30TpONHaA cCpeaa, nJaoCkaAa CBeToBaA BOJIHa,

TOHKAs JIMH3a — [PV ONUCAHUM  ONTUYECKUX
ABNIEHUN.
dopmynunposatb OCHOBHble 3aKOHbI

reoMeTpPUYECcKOo ONTUKNU: 3aKOH NPAMOANHENHOTO
pacnpocTpaHeHMA CBeTa, 3aKOH OTPArKEHWUA CBETa,
33KOH NpesioM/IeHnA cBeTa.

HabnwogaTb n ObOBACHATD: ABNEHUA
NPSMONMHENHOIO PACcNpPOCTPAHEHUA, OTPaXKeHus,
npenomneHuns [n NOJIHOTO BHYTPEHHEro
OTpakeHus] ceeTa.

MonyyaTb M aHaAM3MpoBaTb  U306paykeHue
npesameTa B NJ0CKOM 3epKase.
ObcyKaaTb  NpUMeHeHue
YKasblBaTb ~ 0COBEHHOCTK
Anddy3HOro oTparkeHma ceeTa.
BbiBOAUTL GOpPMYNbl: 3aKOHA OTPArKeHWs cBeTa U
33aKOHa MpesiomieHua CBeTa, [TOHKOW JIMH3bI].
PaccmaTtpmBaTb Xxo0A4, CBETOBbIX Jyyein yepes
NJ0CKONApPanfenbHy0 NAACTUHKY U TPeyrosbHyto
npusmy.

Mp1BOAWUTL NMPUMEPbLI Pas3IMYHBIX TUMOB JIMH3 (No
dopme OrpaHMYMBAIOLLUNX noBepxHocTewn).
MOHMMATL CMbICA MOHATUIN U BEIMYUH: ONTUYECKU
6onee NNOTHaA cpeaa, ONTUYECKM MeHee NIOTHasA
cpefa, [yron nonHoro oOTparKeHwa], rnaBHas
onTuyeckaa ocb, MNobBOYHbIEe ONTUYECKME OCH,
ONTUYECKMI  LeHTP, ¢OKanbHble  MNAOCKOCTH,
rnaBHble ¢oKycbl, NobouHble GOKycbl, PpOKycHoe

NNOCKUX 3epKan.
3€epKaabHOro n




paccTosHMe, ONTUYecKaa  Ccuna,  JINHeinHoe
yBe/nnyeHme, yros apeHus, [yrnosoe ysennyeHue.]
3anucbiBaTb popmyny onpeaeneHus OnTUYECKOM
CUAbl TOHKOW NNH3bl, GOPMYNYy TOHKOW JINH3bI,
dopmyny onpegeneHna SNHEMHOro yBenYeHus
TOHKOW JINH3bI.

MpumeHATb NPaBUAO 3HAKOB MPU UCMOAb30BaAHUMU
dopmMynbl TOHKOM /KMH3bI. PaccmaTpuBaTb Xop,
CBETOBbIX Jlydel B TOHKOM cobupatowen wu
paccenBatoweit NMH3ax.

PaccunTbiBaTb ONTUYECKYIO CUAY TOHKUX JINH3.

M3yyaTb oOMNTMYECKylD cucTemMy rnasa, AedekTbl
3peHuna (6AM30pyKoCTb M AaNbHO30PKOCTL) U UX
KOppeKLuuto, [yCTpoMCTBO WM NpUMHUMN AEeUCTBUA
CBETOBOAQA, Pa3/IMYHbIX OMNTUYECKUX NpPUb0opOoB..]
PewaTtb 3aayM Ha MCMNO/Ab30BaHME OCHOBHbIX
3aKOHOB, GOPMY/N W MNOHATUMA FEeOMETPUYECKOM
ONTUKMK

BonHoBasA onTuka (4 u)
M3mepeHne ckopocTu cBeTa. [ucnepcua cBeTa.

MpuHumn ToireHca. WHTepdepeHUMA  BOJH.
UHTepdepeHuma ceeta. [Audpakumsa cseTa.
[AndpaKunoHHasn peLeTKa. Monapusauus
CBETOBbIX BOJIH.]

NabopaTtopHble paboTbl

7. UccnepoBaHue ABJIEHUNM nHTepdepeHunm

n gudpakumm ceeTa.

8. OnpepeneHne CKOpOCTM CBeTa B BellecTse.
KoHTponbHaa pabota no Temam «3aKOHbI
reomeTpuyeckou onTukn», «BonHosasa onTuKa».

MpumepHble Tembl pedepaTtoB U NPOEKTOB
1. NpnynHa BO3SHMKHOBEHMUA paayru.

2. PacceaHne cBseta. [loyemy Hebo ronyboe?
3. UnTepdepeHuma B MbUIbHbIX  Ny3bIpAX.

4. UHTepdepomeTpbl: BUAbI, YCTPOICTBO, NPUHLMN
OeNcTBUA, NPUMEHEHME.
5. Kaneipgockon —
WU ONTHUYECKNI Npnbop?

AeTCKanA UrpyLwKa

PaccmaTtpuBatb meToabl WM3MEpPEeHUA CKOPOCTU

cBeTa.
Monyyatb MHTepdepeHLMOHHY 7
ONOPaAKUMOHHYIO KapTMHY AnA BOJH  pasHOW
npupoasbl.

MoHMMaTb  OUBUYECKUM  CMbICA  MOHATUA W
BEJINYMH: nHTepdepeHuus, KOrepeHTHble
WUCTOYHUKU BOJIH, pPa3HOCTb Xoda, audparums,
[ectectBeHHaa  cBeToBass  BOJIHA];  YC/NOBUM
MHTEepdEPEHLUMNOHHbIX MWUHUMYMOB n
MAKCMMYMOB, ycnoBui ANDPAKLMOHHDIX

MaKCMMYMOB M MUHUMYMOB (nNpu andpakumm
cBeTa OT 04HOW Wenun).

Habniogatb ABneHUa aucnepcum, nHtepdepeHunm
n andpaKkumMm ceeTta, Cxemy onbiTa ¢ BUNPU3MON
dpeHens Ana NoAyYeHUA KorepeHHbIX MCTOYHUKOB
cseTa.

PaccmaTtpmBaTth: cxemy onbita HOHra  no
HabnogeHUo  UHTepdepeHUUn cBeTa, CXemy
onbiTa ¢ 6unpusamoit dPpeHena Ana NoAyYeHUA
KOrepeHTHbIX UCTOYHWNKOB CBETa.

Habnwopats: BO3HUKHOBEHUE
NHTEPPEPEHLMOHHOM KapTUHbI B TOHKUX M/IEHKaX,
Koneu, HbtoToHa. [[103HaKOMUTBLCA C NPUMEHEHNEM
NHTepdepeHumUm B TOHKMX nieHKax ans
YAydlleHUA KayecTBa ONTUYECKUX Npubopos.]
dopmynmpoBaTb NpuHUMN [lolreHca, MNPUHLMN
lMonreHca—dpeHens. [Monyuatb 3aKOHbI
OTPasKeHUs BOMH U NPENOMIEHNA BOJIH Ha OCHOBE
npuHumna lMNonreHca.]

PaccmatpmBaTth AMPPaKLMIO MNOCKUMX CBETOBbIX
BOJIH Ha AJINHHOM Y3KOM LWenu.

[M3yyatb cBOWMCTBA M NPUHUMN  AENCTBUSA
OMOPAKUMOHHOM  pelleTkn,  ANPPaKUUOHHYIO
KapTUHy Ha peuweTke.] [PaccmaTpuBaTb ABneHUe




nonspusauunm CBETOBbIX BOJIH, nencreune
nonspouaos.] Pewatb 3a4a4yM Ha UCNO/b30BaHMeE
OCHOBHbIX GOPMYN N MOHATUI BOJTHOBOM ONTUKM

dnemMeHTbl TEOpUN OTHOCUTENIbHOCTU (2 u)

3aKOoHbl 3NEeKTPOAMHAMUKM " npPUHUMN
OTHOCUTENbHOCTH. OnbiT MaiikenbcoHa.
MocTtynatol cneumanbHoM Teopumn
OTHOCUTEeNbHOCTU. Macca, UMNyAbC U 3Heprma B
cneunanbHoM Teopum OTHOCUTENbHOCTM.
MpumepHble Tembl pedepaTtoB M MNPOEKTOB
1.3HayeHne onbiToB  MaikenbcoHa—Mopan
B UCTOPUN PUBUKMN.

2. Anbbept IMHWTEMH — co3gatenb CTO.
3. PenaTUBUCTCKMIA 3aKOH C/IOXKEHMA CKOPOCTEN.
4. «MapapgoKc 6/1M3HELOB» U ero 06bACHEHME

ObcyKaaTb  TPYAHOCTM,  BO3HMKAlOWME  MpM
pacnpocTpaHeHMM NPUHLMNA OTHOCUTENbHOCTU Ha
3/IEKTPOMArHUTHbIE ABAEHNUA.

Mo3HaKoMUTbCA C GOPMYANPOBKAMM MNOCTYATOB
CTO v nx pu3myecKoi CyLHOCTbIO.

OnucbiBaTb cxemy onbita MalikenbcoHa—Mopau.
[MpuBOANTL 3KCMepuMMeHTaNbHble LaHHble,
noATBep}KAaloLWwmMe  HEe3aBUCMMOCTb  CKOPOCTHU
CBeTa OT ABUXEHUA UCTOYHMKA.]
Paccmatpusatb
O4HOBPEMEHHOCTH cobbiTniA,
BpemeHu un pacctosHuin 8 CTO.
3anucbiBaTb GopmMmyny IMHWTENHA U NOHMMaATb ee
dU3NYECKUIA CMbICA.

MN3y4aTb 3aBUCMMOCTb MeXAY MacCOn, UMMY1bCOM
n aHeprnent B CTO. [Mo3HaKomUTbcA ¢ adpdeKkTom
WCKPUBNEHMA CBETOBOTO Jly4a B6AU3M TATOTEIOLLEN
macchbl]

OTHOCUTENbHOCTb
NPOMEKYTKOB

KBAHTOBAA ®U3NKA. ACTPODU3UKA (18 u)

KsaHTOoBas ¢wu3nKka. CrpoeHue aroma (5 u)
PaBHOBecHOe TensoBoe wu3nyyeHue. [unoTesa
MnaHKa. 3akoHbl dpoToadpdekTa.

[asneHne  cBeTta. KopnycKynapHo-BONHOBOW
ayanm3am. [mnotesa pe bponna. lNnaHeTapHas
mogaenb atoma. Onbitbl Pesepdopaa. Moctynathl
bopa. Mogenb atoma Bogopoga no bopy.
[Nasepsbl.]

NabopaTtopHble paboTbl

9. HabnogeHre  CNNOWHbLIX WU
CNEeKTpPOB.

MpumepHble Tembl pedepaTtoB U MNPOEKTOB
1. OnbiTol JlebeneBa No M3MepeHWO AaBaeHUA
CBeTa Ha TBepAble Tena 1 rassbl.

2. OnbITbl BaBunioBa No HabAlOAEHMIO KBAHTOBbLIX
$NyKTyaumm ceeta.

3. DKcnepuMeHTanbHoe [0Ka3aTeNbCTBO
CYLLECTBOBAHMA CTALMOHAPHbIX COCTOAHWIN aToMa.
4. MeTon, CneKkTpasnbHOrO aHanM3a U ero
npumeHeHme.

5. lazepHoe u3ny4eHWe WM ero WUCnosb3oBaHMUE
B HayKe, TEXHUKe U bbITy

JIMHenYaTbIX

MccnepoBaTb CBOMCTBA TEMJIOBOrO  U3/yYeEHMS,
ncnonbsya ¢usMUYecKylo moaenb — abCconTHO
yepHoe Teno.

ObcykaaTb «yNbTpadMONETOBYIO KaTacTpody».

AHanusunposaTtb rpaduk 3aBUCMMOCTU
UHTEHCUBHOCTU WU3/1Yy4eHNA OT 4YacCTOTbl BOJIHbI.
dopmynmMpoBaTb KBAHTOBYIO runotesy [liaHKa.
MpuBoaMTb  3HayeHMe NOCToAHHOM  [lnaHKa.
Habntopatb n uccaenoBath: ABNeHNe
doToaddeKTa, HeNpepbIBHbIA U JIMHENYaTbIN
CMNEKTPbI.

PaccmaTpumBaTb YCTPOMCTBO M NPUHLMN 4ENCTBUA:
[BaKyyMHoOro doTO3NEMEHTA, nasepal.

UccnepoBaTb 3aBUCUMMOCTb CUAbI d)OTOTOKa oT
HanpAaXxXeHnAa npu yMEHbLUEHHOVI WHTEHCUBHOCTU
cBeTa.

dopmynunposartsb: 3aKOHbI doToadpdeKTa,
noctynatbl bopa.
3anucbiBaTb  ypaBHeHWe  DHUHWTEMHa  Ana

doToaddeKTa N 06bACHATL HA €ro OCHOBE 3aKOHbI

doToadoekTa.

PaccmaTpmBaTb:  fABNAEHME  OABNEHWA  CBeTa,
KOPMNYCKYNAPHO-BOJIHOBOW Ayanusm, rmnoTtesy ae
Bpoins, [cooTHOWeHMA  HeonpeaeneHHoCTen
leii3eHbepral.

M3yyaTb: onbiTbl JlebegeBa, Mogenb atoma
TomcoHa, onbiTbl Pesepdopaa, nnaHeTapHyto

MogZenb atoma. PaccmaTtpuBaTb MoZeNb aToma
BogopoAa no bopy.

AHanu3MpoBaTb  3IHEPreTMYEcKyl  Auarpammy
aToma Bogoposa. OB6BbACHATb NPOUCXOXKAEHME




NIMHENYaTbIX CMEeKTPOB C no3uuuii Teopun bopa.
[Paznnuate  cnoHTaHHOE M BbIHYXKAEHHOE
nsnyyenua.] [OnucbiBaTb cBoWcTBA M o0bsactm
NPUMEHEHNA Na3epPHOro U3NyYeHns. ]

PewaTb 3agayM Ha WCNO/Ab30BAHME OCHOBHbIX
MOHATUIA KBAHTOBOW TEOPWUWU 3/IEKTPOMATHUTHOTO
n3ny4eHus

®du3MKa aTOMHOro agpa. dieMeHTapHble
yactuupl (9 u)
MeToabl  perncTpaumm  3apAarKEeHHbIX  YacTuu,

EcTecTBeHHasa paaMoakTUBHOCTb. Anbda-, beTa- U
ramma-msnyyeHus. PagmoakTueHble
npespaweHna. 3aKkoH paaMoaKTMBHOrO pacnaja.
M3oTonbl. MIcKyccTBEHHOE npeBpalleHne aTOMHbIX
Anep. MPOTOHHO-HEUTPOHHAA MOLeNb aTOMHOIO
Aapa. ApepHble cunbl. JHeprua CBA3UM aTOMHbIX

Agep. LlenHble AgepHble peakuuun. AaepHblii
peakTtop. Buonoruyeckoe AelncrTene
pPaaMOaKTUBHbIX U3NYYEHUN. MpumeHeHne
pPaaMOaKTUBHbIX W30TOMNOB. TepmosaepHble
peakuuu. [TepmosaepHbIn CUHTE3.]
dnemeHTapHble  YacTuubl.  dyHAaMeHTanbHble
B3aMMOAENCTBUA.

NabopaTtopHble paboTbl

10. UamepeHne ecTecTBEHHOro pPaaMnaLMOHHOIO
¢oHa. KoHTponbHasa paboTta no Teme «KeaHTOBas
dusnkan.

MpumepHble Tembl pedepaTtoB U MNPOEKTOB
1. CYeTUMKM U AeTEeKTOPbl d1eMeHTapPHbIX YacTuu;
BUAbI, YCTPONCTBO, NMPUHUMN AENCTBUA, OTKPbITUA,
COBEpPLUEHHbIE C UX MOMOLLbBIO.

2. MeTop, paguoyrnepoaHoro aHaun3a:
du3nYeckme OCHOBbI, OATUPOBKA, NPUMEHEHMeE.
3. Kak n3bexatb aBapuit Ha ASC? 4. YnpaBnaemblit
TEPMOALEPHbIN CMHTE3: (PU3MYEeCcKana CYLHOCTb,

npob6nembl, nepcnexkTUBbI. MpoeKkTt ITER.
5. Yckoputenn  3apaxKeHHbIX  4YacTuy:  BuAbI,
YCTPOMCTBO, NPUHUWN OENCTBUA, NPUMEHEHME.

Konnaiigep LHC

PaccmatpmBaTb meToabl perucrpauunm
3apAMKEHHbIX YacTuL,
MoHMMaTb OUBUYECKUI  CMbICA  MOHATUIA U

BE/IMYMH: MaCcCOBOE W 3apsAA0BOE YMCAaA, SHEPrus
CBA3WN M yAeNbHaA SHeprua cBA3M aTOMHOro AA4pa,
pagMoaKTMBHbLIN pachag, nepuog nosypacnaga,
AfEepHas  peakums, 3HepreTMYeckuii  BbIXoA,
AQEPHOW peakuuu, uUenHaa AgepHaa peakuus,
KOapdULMEHT Pa3MHOXeHuA HEWTPOHOB,
KpUTMYeckaa macca, [TepmosgepHaa peakuua],
NMOHU3UpPYIOLLLEE M3yYeHWe, MNOrMoLleHHaa A03a
M3Ny4eHna, MOLLHOCTb  MNOMNOWEHHOW  A03bl
M3y4eHUA, SKBUBA/IEHTHAA [A03a, 3/1emeHTapHasn

yactmua, aHHurnnaumAa. lMNpusoanTb npumepbl
M30TonoB Bogopoaa.
OnucbiBaThb: I'IpOTOHHO-HEVITpOHHYPO moaenb

aTOMHOro fapa, BO3HMKHOBeHWe aedekTa macc.
PaccmaTpuBaTb CBOMCTBA AAEPHbIX CWUJ, CUAbHOE
(roepHoe) B3anmoaencTemne HyKNOHOB.

AHanusnposaTb rpadmk 3aBUCUMOCTU YAE/IbHOMU
SHEeprum cBA3N aTOMHOTO A4Pa OT YMC/IA HYKNOHOB

B Hem (maccoBoro uucna). MWM3yuatb cxemy
YCTaHOBKU AR WCCNeAO0BaHUA PagnoaKTUBHOIO
U3nyyeHus.

MoHumaTb Ppusmnyeckyto npupoay anbda-, 6eta- u
ramma-usnydeHnn. GopmynnpoBaTb U NPUMEHATb
npaBufa CMmelleHus aaa obbAcCHeHUs anbda- K
6eTa-pacnafoB (3/1eKTPOHHbIN pacnag).

M3y4yaTb 3aKOH PaAMOaAKTMBHOIO pacnaja; TPeKu
3apAKEHHbIX YacTuL, no ¢oTorpadpuam. [MoHMmaTb
CTAaTUCTMYECKUIA XapakTep 3aKoHa
pafMOaKTUBHOIO pacnaga.] [PaccunTbiBaTL
SHEPreTUYEeCKUn  BbIXOH, AAEPHbIX  peakuumii.]
O6bACHATb LUEMHYIO  AAepHYlo peakumtio,
YCTPOWCTBO AAEPHOrO peakTopa MO CXeMaM.
Ob6cyaaTb: ABIEHUA €cTecTBeHHOM n
NCKYCCTBEHHOM PaAN0aKTUBHOCTH, ycnosue
NPOTEKaHUA YyMNpaBAAemMOol LenHon saepHom
peakuumM, UCNOAb3yA MOHATME  KPUTUYECKOWM
Maccbl, 3Kosormyeckne npobiembl, CBA3aHHblE C
MCNO/Ib30BAaHMEM  aTOMHbIX  3/1EKTPOCTaHLMIA,
npuMmeHeHne pPaZMOaKTUBHbIX M30TONOB,
[ocobeHHoOCTH TepMoAaepHbIX peakuui,
npobnemy  YTC], WCTOYHWKM  €CTECTBEHHOrO
paguaunoHHoro ¢oHa, Mepbl NPeLOCTOPOXKHOCTU
npu paboTe ¢ pPagMOAKTUBHBIMM BELLECTBAMM.
O6bACHATb b6uonornyeckoe aencreune




WOHM3NPYIOLLErO W3/IYY4EHUS, UCMO/Ib3Ys MOHATUA
NOT/IOWEHHOW A03bl U3/lYYEHUSI U SKBMBAJIEHTHOM
[03bl.

M3mepAaTb ecTecTBEeHHbI paguMauMoHHbIA  GOH.
MpuBoanTb Npumepbl GYHAAMEHTANbHbLIX YacTUL,.
PaccmatpuBaTb CBOWMCTBA 3/IEMEHTAPHbIX YacTul,.
OnucbiBaTb GyHAAMEHTa/IbHbIE B3aUMOAENCTBUSA

dnemeHTbl acTpodusnKm (3 u)

ConHeuvHaa cucrtema. ConHue. 3Be3apl. Hawa
lanaKkTuKa. [Apyrue ranakTukn.]
MpocTpaHCTBEHHO-BPEMEHHbIE macLuTabbl

Habnogaemon BceneHHolt. [lpeactaBneHns o6
agonouMn  BceneHHolt. [TemHas maTtepusa WU
TeMHas aHeprua.]

MpumepHble Tembl pedepaTtoB U NPOEKTOB

1. U3  wnctopmm OTKpbITMA nNaaHeTbl  HenTyH.
2. Moyemy TMAyTOH — KapaAuKoBaa niaHeTa?
3. PagMoONOKaUMOHHBIM ~ MeToa,  onpegeseHus
pacctoaHMii po Ten ConHeYHOW  CUCTEMBI.
4. Mynbcapbl:  WUCTOPUA  OTKPbITUA, MEXaHWU3M

reHepaumm M3nyyeHus, npumepsbl. 5. U3 uctopum
OTKPbLITUA PEIMKTOBOIO U3/yYEHUR

PasnnyaTtb reoLeHTpUYecKyto "
reJIMOLEeHTPUYECKYO cUCTEMbl MUpa. MNpuBoaUTb
npumepbl 06beKTOB BceneHHoM, [TMNOB ranakTmk
(no BHewHemy BMay)]. OueHMBaTb PacCTOAHUA [0
Pa3/INYHbIX KOCMUYECKMX OOBEKTOB, MCMOJb3yA
MOHATMA: Napcek, CBETOBOW rof, acCTPOHOMMYECKasn

eanHnua. O6bAcHATL  duU3MUECKMe MpPOoLEcChl,
npoucxoasauime Ha ConHue. PaccmatpuBaTh
CTPOEHWEe CONHeYHOM aTmocdepbl, NpUMepbl

NPOABNEHWNA CONTHEYHOM aKTUBHOCTM U €€ BAUAHMA
Ha MpOTEeKaHWe MPOLLeCCOB Ha Halel naaHeTe.
M3yyaTb ¢u3MYeckyo npupoay nAaHeT 3eMHOW
rpynnbl, NAAHET-TMFAHTOB U Manbix Ten CoNHeYHoM
cuctembl.  MpuBOAUTL NPUMEPbI:  ACTEPOUAOB,
Kap/IMKOBbIX MIAHET, KOMET, METEOPHbIX MOTOKOB.
MoHMMaTb 0COBEHHOCTU: MepemMeHHbIX, HOBbIX U
CBEPXHOBbLIX 3BeE3f4, 3K30MaaHeT. PaccmaTtpuBaTb
MeTObl Mapannakca a8 U3MEPEHUA PacCTOAHWUM
[0 KOCMUYECKMX 06BbeKToB. ONUCbIBATbL CTPOEHUE
Hawel ManaktMkn. PopmynmposaTb 3aKOH Xabba
M MNOHUMATb QUINYECKUIA CMbICA MOCTOAHHOWM
Xab6na. MNo3HAKOMUTLCA C 3N1EeMEeHTaMK Teopuu
Bonbworo  B3pbiBa, NpeactaBaeHUAMM 06
3BOJIOLMM 3BE3/, KPYNMHOMACLITAaObHOM CTPYKTYpOit
BceneHHoOMW.

CpaBHMBaTb 3Be34bl, WCMNOAbL3yA chepdylolime
napameTpbl:  pasmep, Macca, TemnepaTypa
NoBEPXHOCTU. 3anucbiBaTb M UCMO/b30BaTb 3aKOH
CredaHa—bosbuMaHa Npu n3ydeHUn GmU3nNYecKomn
npupoabl 3Be3a. WMcnonb3oBaTb  guarpammy
lepulwnpyHra—Paccena npu onncaHUM 3BOAOLUN
3Be3sq. [loHMMaTb, 4TO  3BO/OUMS  3Be3Apbl
onpeaenseTrcs Maccoh ee agpa. YKasblBaTb
0COBEHHOCTM HEWTPOHHbIX 3Be34, MNyAbCapos,
YyepHbIX Ablp. Pasnnuyatb paccesHHble U WapoBble
3Be3Hble CKoneHUs. PackpblBaTb CMbIC/I MOHATUSA
«ranaktmka».  Ob6cyKgaTb  NPOCTPAHCTBEHHO-
BpeMeHHble macwTabbl BceneHHon,
[cywecTBOBaHME TEMHOW MaTepuUM U TEeMHOW
3Heprum]

PE3EPBHOE BPEMA (3 u)




TEMATHYECKOE INTAHUPOBAHME 10 knacc (70 4, 2 4 B Heae110)

Ha3zBanue pa3jgesa

KoJs1-Bo yacos

1. BBEJIEHUE ®u3zuka u ectecCTBEHHO-HAYYHBIN METO]] 1
ITO3HAHMUS
2.MEXAHHUKA 34
Kunemarunka 11
Jlnnamuka 11
3aKOHBI COXPAHCHUS B MEXAHUKE 8
CraTmKa. 3aKOHbI TMapo- U a3POCTaTMKH 4
MOJIEKYJISIPHAS ®PU3UKA U TEPMOANHAMMUKA 21
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU 10
OCHOBBI TEPMOJMHAMUKHU 6
W3MeHeHus arperaTHbIX COCTOSTHUM 5
BEIIECTBA
DJIEKTPOCTATHKA 11

PE3EPBHOE BPEMA (3 u)

11 knace (70 4, 2 4 B He1eN10)

Ha3Banue pasaena

KoJ1-Bo yacos

YJIEKTPOJIMHAMMKA (ITPOJOJ)KEHUE)

24

ITOCTOSIHHBIN AIIEKTPUYECKUN TOK

DJIEKTPUUECKUM TOK B Cpeaax

MarsuTtHoOE 110J1€

| 01 ©




QHGKTpOMaFHI/ITHafI WHAOYKIHA

KOJIEBAHUSA 1 BOJIHBI

»

MexaHnndeckue KojiecOaHus ¥ BOJTHBI

DNEKTPOMArHUTHBIE KOJICOAHUS ¥ BOJTHBI

3aKOHBI FTEOMETPUYECKON ONTUKHU

BonHoBag ontuka

DJeMEeHTHI TCOPHUH OTHOCUTCIIbHOCTHU

KBAHTOBASA ®PU3UKA. ACTPOPU3UKA

oo

KBanToBas ¢usuka. CTpoeHue atoma

®u3uKa aTOMHOTO SIpa.
DneMEeHTapHbIC YaCTUIIbI

OO NP OIOOININ &~

DJeMeHThI acTpoPHU3UKU

I

PE3EPBHOE BPEMHA (2 4)




