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HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA OUSUKHU

OOyuenne ¢Qusukn B 00pa30BATEIBHOM YUYPEKICHUH JOJIKHO OBITh
HAaIpBIICHO Ha ()OPMHUPOBAHHE CIICAYIOIIUX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATHI:

- YMEHHE YIIPABIISITH CBOEH IMO3HABATEIIBHON EATEIBHOCTBIO;

- TOTOBHOCTb M CHOCOOHOCTH K O0Opa3oBaHUIO, B TOM 4HCIIE
CcaM000pa30BaHUIO, HA IMPOTSHKEHUM BCEHl >KM3HH; CO3HATEIBHOE OTHOILIEHHUE K
HENpepbIBHOMY OOpa30BaHUIO KaK YCJIOBUIO YCHEIIHOW Hpo(ecCHOHAIBHOU U
OOIIIECTBEHHO! J1€ATENbHOCTH;

- YMEHHE COTPYJHHUYATh CO CBEPCTHUKAMH, JETbMHM MJIAJIIEr0 BO3pACTa,
B3pOCJILIMM B 00pa30oBaTENIbHOM, y4eOHO-HCCIEN0BATENbCKON, MPOEKTHOW MU
OPYTUX BHJIAX AEATEIbHOCTH;

- ¢()OpMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH; OCO3HAHUE 3HAYMMOCTH HAyKH, BIAJICHUSA JOCTOBEPHOU
uH(popManuerdn O TMepeoOBbIX JOCTHKEHUSAX U OTKPBITUSX MHPOBOM U
OTEYECTBEHHOM HayKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTpONCTBE
MUpa U 00LIeCTBa; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUECTBY;

- YyBCTBO F'OPJIOCTH 32 POCCUMCKYIO (PU3UUECKYIO HAYKY, TYMaHU3M;

- IIOJIOKUTEIBHOE OTHOILLIEHHUE K TPYLY, LIEIEYCTPEMIICHHOCTD;

- DKOJIOTMYECKasl KyJIbTypa, OEpeXHO€ OTHOLIEHHWE K PpOIHON 3eMmile,
npupoAHbIiM OorarctBam Poccunm W Mupa, TOHMMaHWE OTBETCTBEHHOCTH 32
COCTOSIHUE IIPUPOJIHBIX PECYPCOB U Pa3yMHOE IPUPOJOUCIIOIB30BAHUE.

MeTaHDe)]MeTHl)Ie PE3YIbTAThI:

PeryasituBubie YY/I:

OOVYYaArOMIUIACST CMOXKET:

- CAMOCTOSITEJIBHO OMNpEeAeNsTh IeJlH, CTaBUTh MU (OPMYIUPOBATH
COOCTBEHHBbIE 3aJayl B OOpa30BATENbHOW JEATEIBHOCTH M  >KU3HEHHBIX
CUTyalusX;

- OLICHMBATh PECYpPCHI, B TOM YMCIIE BpPEMSA U JAPYIM€ HEMAaTEepHUAJIbHbBIC

pPECypChI, HCO6XOI[I/IMBIG JJIA JOCTHXKCHUA MOCTaBJICHHON paHCC LCIIN;



- COIOCTaBJIATh HMEIOUIMECS BO3MOXXHOCTH W HEOOXOJUMBIC IS
JIOCTUKEHUS 1IeJIH PECYPCHI;

- OTIPEEATh HECKOJIBKO MyTeH JOCTH)KEHUS ITOCTABICHHOM 1ICIIH;

- 33/1aBaTh apaMeTphbl U KPUTEPHUH, [0 KOTOPHIM MOKHO ONPEACIUTh, YTO
1EJb JOCTUTHYTA;

- COIIOCTAaBJIITh TOJIYYEHHBIN pe3ysibTaT JACATEILHOCTH C TOCTaBJIECHHOU
3apaHee 1eJblo;

- OIIGHMBATh TMIOCIICACTBHUS  JIOCTH)KCHUS IIOCTaBJICHHOM II€MM B
NeATEIbHOCTH, COOCTBEHHOM JKM3HU U KU3HU OKPYKAIOIIUX JIFOJICH.

ITo3naBaTeabHbie YY I:

OOVYYArOMIUACSI CMOXKET:

- KpUTHUYECKU OIEHHMBATh M HMHTEPHPETUPOBATH MHGOPMAIIMIO C Pa3HBIX
TO3UIINH;

- pacmno3HaBaTh M (UKCUPOBATH NPOTUBOpEYMsT B HH(GOPMAIIMOHHBIX
HMCTOYHUKAX;

- HUCIHOJIb30BAaTh PAa3JUYHbIE MOJAEIbHO-CXEMAaTUYECKUE CPEACTBA s
MPE/ICTABIICHUS BBIABICHHBIX B MH()OPMAIIMOHHBIX HCTOYHUKAX MPOTHUBOPEUHIA;

- OCYIIECTBJISITh Pa3BEPHYTHI WH(POPMAIIMOHHBIN MMOUCK U CTaBUTh HE €T0
OCHOBE HOBBIE (Y4eOHbBIC U TTO3HABATEIBHBIC) 33/1a4H;

- ICKaTh U HAXOJUTh 000OIIEHHbBIE CIIOCOOBI pElICHHUS 3aa4H;

- MPUBOJIUTH KPUTUUECKUE APTYMEHTBI, KaK B OTHOILIEHUU COOCTBEHHOTO
CY>KJEHHUSI, TAaK U B OTHOLLICHUU JEUCTBUU U CYKJICHUN IPYTrOro 4ea0BeKa;

- aHaIM3UpOBaTh M MpeoOpa3oBbIBATh MPOOJIEMHO-TIPOTUBOPEUUBBIE
CUTYyalluu;

- BBIXOAUTH 3a paMKd Y4yeOHOro TIpeAMeTa U  OCYIIECTBIATH
I[eJICHANPABJICHHBIM TOUCK BO3MOXKHOCTH IIMPOKOTO TMEPEeHOCa CPEACTB U
CIT0co0OB JICHCTBHS,

- BBICTpauWBaTh HWHIUBHUIYAJbHYIO O00pPa30BaTEIIbHYID TPACKTOPHIO,
VUUTHIBAs OrPAHUYEHUST CO CTOPOHBI JPYTUX YYACTHUKOB M PECYpPCHBIC

OTHOILICHMUS;



- MEHATH U yJIeP>KUBATh pa3Hble MO3MIIMU B TIO3HABATEIBHOU IESATEILHOCTH
(OBITH y4YE€HHKOM M yuHTeneMm; (opMyIupoBaTh oOpa3oBaTeNbHBIM 3ampoc u
BBINOJIHATh KOHCYJIbTaTUBHBIE (DYHKIIMH CaMOCTOSITENIFHO; CTaBUTHh MpoOJIeMy U
paboTath Haj ee pElICHHEeM; YIpPaBIsITh COBMECTHOM I[O3HABATEIbHOMN
JESITEIIbHOCTBIO M TTOAUYUHSATHCS).

KommynukatuBubie YY /I

OOV4YaAIONIUIACT CMOYXKET:

- OCYLIECTBIIATH JEJIOBYI0 KOMMYHHKAIIMIO, KAK CO CBEPCTHUKAMM, TAK U CO
B3pOCIbIMA (Kak BHYTpHM OOpa3oBaTeNbHON OpraHu3aluM, TaKk M 3a €€
npenesaMu); - THOpU  OCYIIECTBICHUM TPynmoBoll  pabOThl  OBITH  Kak
PYKOBOJWTENIEM, TaK W WICHOM NIPOEKTHOM KOMaHAbl B pa3HbIX POJIIX
(reHepaTOpOM UM, KPUTUKOM, UCTIOTHUTENIEM, TPE3EHTYIOUIUM U T.1I.);

- Ppa3sBEpHYTO, JIOTUMHO M TOYHO M3JIaraTb CBOK0 TOYKY 3pEHHUS C
UCIIOJIb30BAHUE aJIEKBATHBIX (YCTHBIX M MHCHMEHHBIX) S3BIKOBBIX CPEJCTB; -
pacno3HaBaTh KOH(IMKTHBIE CHUTyalldd U MPEAOTBpPAIaTh KOHQIMKTBHI 10 UX
aKTUBHOU (pa3sl;

- COIJIACOBBIBaTh IO3UIMU YJICHOB KOMaHJbl B Tpolecce padOThl Haj
OOIIIUM MPOTYKTOM/PEIICHUEM;

- TPENCTaBIATh MyOJUYHO PEe3yJabTaThl WHIUBUIYAIBHOW WM TPYIIOBOM
NEATEIBHOCTH, KaK Iepe]l 3HAKOMOM, TaK U Mepe]l HE3HAKOMOU ayIUTOPHUEN;

- mox0upaTh MapTHEPOB MJid JEJIIOBOM KOMMYHUKAIMU, HWCXOAd U3
COOOpaXeHUH Pe3yJbTaTUBHOCTH B3aUMOJICHCTBUS, a HE TUYHBIX CUMIIATHI;

- BOCIPUHUMATH KPUTHYECKHE 3aMEYaHHsl KaK pecypc COOCTBEHHOIO
pa3BUTHS;

- TOYHO ¥ eMKO (DOpMYyITUpPOBaTh KaK KPUTUUYECKUE, TAK U OJJ0OpUTEIHHBIC
3aMe4YaHus B aJpec JPYrux JIoJed B paMKax JeJIOBOM W 00pa3oBaTelbHOU
KOMMYHUKAIINH, U30eras Mpu 3TOM JUYHOCTHBIX OIEHOYHBIX CYXKICHHM.

Hpel]MeTHbIe PE3YJIbTATHI:.

BBIHVCI(HI/IK Ha 0a30BOM YPOBHC HAYUYMUTCA.




— JEMOHCTPUPOBATh Ha TMpuUMepax pojib M MecTo (U3HKU B
GbOopMUPOBAaHUN COBPEMEHHOM HAay4yHOM KapTUHBI MHpa, B  Pa3BUTUHU
COBPEMEHHOW TEXHUKU U TEXHOJOTUM, B TPAKTUUECKON ACATEIBHOCTHU JIHOJIEH;

— JEMOHCTPUPOBATh Ha TMpUMEpPax B3aMMOCBSI3b MEXIy (U3UKOU U
JPYTUMU €CTECTBEHHBIMU HAyKaMU;

— yCTaHaBJIMBAaTh B3aMMOCBS3b E€CTECTBEHHO-HAYYHBIX SIBICHUU W
IPUMEHATH OCHOBHBIE (PU3UYECKHE MOACIH JJISl UX OMMCAHUA U OOBSICHEHHUS;

— WCIIOJIB30BaTh  MHGOPMAIMI0  (HU3UIECKOTO  COJCPKAHHS  TpHU
peleHur y4eOHBIX, MPAKTUYECKUX, MPOEKTHBIX U HCCIEOBATENIbCKUX 3ajad,
UHTErpUpyst WHGOpPMAIMI0O M3 PA3IUYHBIX HCTOYHUKOB M KPUTHUYECKU €€
OLICHHBAS;

— paziMyaTh M YMETh MCHOJB30BaTh B Y4€OHO-HCCIIEIOBATEIbCKON
JEATeIbHOCTH  METOJbl HAYYHOIo TMO3HaHus (HAOJNIOJEHUE, OIMCaHMUE,
U3MEpPEHHE, SKCIIEPUMEHT, BBIIBMKEHHE TUIOTE3bl, MOJEIMPOBAHUE MU Jp.) U
dopmbl Hay4yHOro mno3HaHus ((aKkTbl, 3aKOHBI, TEOPHH), AEMOHCTPHUPYS Ha
IIPUMEPAX UX POJIb U MECTO B HAYYHOM ITO3HAHUU;

— IPOBOAUTH MPSMbIE U KOCBEHHbIE U3MEHEHUS (PU3NUECKHUX BEJIMYMH,
BBIOMpAs M3MEpUTENbHBIE NPHUOOPHl € YYETOM HEOOXOIMMOM TOYHOCTHU
M3MEpPEHUH, IUIAHUPOBATh XOJ HM3MEPEHUMN, IOJIy4yaTh 3HAUYEHUE H3MEPSEMOU
BEJIMYMHBI U OLIEHUBATh OTHOCUTEIbHYIO OTPEITHOCTD 0 3aJJaHHBIM (pOpMYyJIaMm;

— IPOBOJUTH MCCIIEOBAHUS 3aBUCUMOCTEH MEXIy (U3UUECKUMU
BEJIMYMHAMU: TPOBOJAUTH MU3MEPEHUS U OIPEAENSITh Ha OCHOBE MCCIIEIOBAHUS
3HAUEHHUE [apaMEeTPOB, XapaKTEPU3YIOLUIUX JIaHHYIO 3aBUCHUMOCTb MEXAY
BEJIMYMHAMMU, U JI€JaTh BBIBOJ C YUETOM ITOTPEUIHOCTH U3MEPEHMIA;

— UCIIOJIb30BaTh JJIsl ONMCAaHUs XapakTepa NMPOTEKaHWs (PU3NYECKUX
npoieccoB (hU3MYECKUE BEIMYUHBI M JEMOHCTPUPOBATH B3aMMOCBS3b MEKIY
HUMU;

— UCIIOJIb30BaTh JJI OINMWCAaHUS XapakTepa MpPOTEKaHUs (PU3MYECKHX
IPOLECCOB (PU3UUECKHE 3aKOHBI C YUETOM I'PaHUI] UX TPUMEHUTTPUMEHUMOCTH;

— pemarb KaueCTBEHHbIE 3aJaud (B TOM YHUCJIE U MEXKIIPEAMETHOIO

XapakTepa): UCIONb3ysl MOJACIH, (PU3NUECKUE BEJTMYUHBI U 3aKOHBI, BEICTPAUBATh



JIOTUYECKH BEPHYIO IIETIOYKY OOBSICHEHHUs (JI0Ka3aTelIbCTBA) MPEJIOKEHHOTO B
3a/1aue npouecca (SBICHUS);

— pelaTh pacyeTHBIC 3aa4M C SIBHO 3aJIaHHOM (DU3NUYECKON MOJIEIBIO:
Ha OCHOBE aHAJIM3a YCJOBHUS 3a/Ja4M BBIJACHATH (GU3UYECKYIO MOJIETb, HAXOIUTh
bu3MYecKue BEIWYMHBI W 3aKOHBI, HEOOXOAWMBIC W JOCTATOYHBIC IS €€
pelIeHusl, MPOBOUTh PACUEThI U MPOBEPSITH MOJIYUECHHBIN PE3yIIbTaT;

— YYUTHIBATh TPAHUIIBI TPUMEHEHUS U3yUYEHHBIX (PU3HMUECKUX MOJIEICH
IIPY pelieHur GU3NIECKUX M MEKIIPEAMETHBIX 3a]1a4;

— HCIIOJIb30BaTh MH(OOPMALIMIO M TMPUMEHSATHh 3HAHUSA O MPUHIMIIAX
pabOThl U OCHOBHBIX XapAaKTEPUCTHUKAX M3YYCHHBIX MAaIlIWH, IpUOOPOB U APYrUX
TEXHUYECKUX  YCTPOMCTB  JUIS  pCEIICHHS  NPAKTHYECKUX,  y4eOHO-
UCCIIEIOBATENbCKUX M IPOCKTHBIX 3a]1a4;

- HUCIOJIb30BaTh 3HaHUS O (UBUYECKUX OOBEKTaxX M TMpoleccax B
MIOBCEIHEBHON KM3HU JUIs oOecredeHus O€30macHOCTH IpU OOpalieHuu ¢
npudbopaMu M TEXHUYECKUMH YCTPOMCTBaMH, ISl COXPAHEHUs 370pOBbS U
COOJIIOICHUST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKpYXKalolleH cpene, s
MIPUHATHS PEIICHUN B TOBCEAHEBHOM KU3HMU.

Mexanndeckue siBJICHUSA

— pacno3HaBaTb MEXaHUYECKHE SIBICHHS M OOBSICHATH Ha OCHOBE
UMEIOIINXCSA 3HAHUW OCHOBHBIE CBOWMCTBA WJIM YCJIOBHUS MPOTEKAHUA ITHX
SBJICHUI: PABHOMEPHOE W HEPAaBHOMEPHOE JIBUJKEHHE, PABHOMEPHOE H
PaBHOYCKOpPEHHOE NPSMOJIMHEWHOE JBUYKEHUE, OTHOCUTEIBHOCTb
MEXaHUYECKOTO JABMKEHHUS, CBOOOIHOE MaJeHUE TeJl, PABHOMEPHOE JIBI)KEHHUE TI0
OKPYXHOCTH, UHEPLIMSI, B3AaMMOJICHCTBHE TEJI, pEAKTUBHOE JABMXEHHUE, IIeperada
JABJICHUSI TBEPABIMU TEJaMU, KUAKOCTSIMU M Ta3aMu, aTMoc(epHoe AaBieHHE,
IUIaBaHUE TEJ, PABHOBECHE TBEPIBIX TeEJI, HMMEIOUIMX 3aKPEIUIEHHYI OCh
BpalleHus, KoyueOaTeabHOE IBUKEHHUE, PE30HAHC, BOJIHOBOE JIBM)KEHHE (3BYK);

— ONKCHIBATh W3YYEHHBIE CBOWCTBA TE€JI M MEXAHWYECKHUE SIBJICHUS,
UCHIONB3YS (PU3MUECKHE BEIMYUHBL MYTh, IEPEMEIEHUE, CKOPOCTh, YCKOPEHHE,

nepuona 06paH.I€HI/I$I, Macca T€iaa, IINIOTHOCTh BCUICCTBA, CHJIA (cpma TAXKECTH,



CWIa YOPYrocTH, Cujla TPEHUs), JaBlIEHHE, UMITYJIbC Tejla, KUHETHYecKas
DHEPrus, MNOTEHUHAJIbHAs JHEPrus, MeXaHWyeckas padoTa, MeXaHWYecKas
mormHocTh, KIIJI mpu coBepuieHud pabOThl € HCIOJIB30BAHHEM IPOCTOIO
MEXaHU3Ma, CUjla TPEHHs, aMIUIUTYJAQ, MEepPUOJ M 4YacToTa KoyieOaHWM, IMHA
BOJIHBI M CKOPOCTB €€ PacCIpOCTPAHEHUST; IPU ONKMCAHUM MPABUIIBHO TPAKTOBATH
(buU3MYEeCKU CMBICT HCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAUHUIIBI
U3MEPEHHS], HAXOAUTh (DOPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PHU3UUECKYIO BEIUYUHY
C IPYTUMH BEIMYNHAMU, BEIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL

— aHaJM3UPOBATh CBOMCTBA TEJ, MEXAHUYECKUE SIBJICHUS W MPOLIECCHI,
UCIIOJIBb3Ysl (PU3NUECKUE 3aKOHBI: 3aKOH COXPAaHEHHs SHEPTUHU, 3aKOH BCEMUPHOIO
TATOTCHUS, TPUHIUI CYNEPHO3UIUU CHJI (HAXOXJEHUE PaBHOACUCTBYIOIICH
cuisl), I, I u 11 3akonsl HeloTOHA, 3aKOH COXpaHEHUs UMITYJibca, 3aKOH ['yka,
3akoH Ilackans, 3akoH Apxumena; TMpU ITOM pa3iidyarh CIOBECHYIO
(bOopMYIMPOBKY 3aKOHA U €T0 MAaTEMAaTUYECKOE BhIPAKEHUE;

— pasinyaTh OCHOBHBIE MPU3HAKA M3YYEHHBIX (PU3UUYECKUX MOJEIIECH:
MaTepualibHas TOUKa, MHEPIUAIbHAs CUCTEMA OTCUETA;

— pemaTh 3a/1a4u, UCTONb3Ys (PU3NYECKHE 3aKOHBI (3aKOH COXpPaHEHUS
DHEPI'MH, 3aKOH BCEMUPHOTO TATOTEHUS, NpUHUKI cyneprno3uuuu cudi, [, I n 111
3akOHbl HBIOTOHA, 3aKOH COXpaHEHMs MMIYJbCca, 3aKOH ['yka, 3akoH Ilackais,
3aKOH Apxumena) U (popMyibl, CBSI3bIBAIOIINE (PU3UUECKUE BEIUYUHBI (ITYTh,
CKOpPOCTb, YCKOpPEHHME, Macca Tena, IUIOTHOCTh BEIIECTBAa, CHUJA, AABJIEHUE,
UMITYJIbC T€Jla, KHHETUYECKasi SHEprusl, MOTCHINAIbHAS SHEPIUsl, MEXaHUYECKas
pabora, MexaHumyeckas MmoimHocTh, KIIJ[ mpocroro mexaHusma, cuia TpeHUS
CKOJIBKEHHUS, KOYPDUIIMEHT TPEHUS, aMIUIUTYAa, IEPUOJ U 4acTOTa KoJieOaHuH,
JUIMHA BOJIHBI U CKOPOCThb €€ PACIPOCTPAHEHMS): HA OCHOBE AaHAJIM3a YCIOBUS
3aJlayyl 3aMKiChIBaTh KPATKOE yCIOBUE, BBIACIATh (PU3MUECKUE BETUYHHBI, 3aKOHbBI
U (popmyIbl, HEOOXOIUMBIE TSI €€ PEIICHUsI, MPOBOAUTH PACUEThl U OIICHUBATH
peaIbHOCTh MOJTYYEHHOTO 3HaUYeHUs (PU3NYEeCKO BEIUUYHUHBI.

TemnoBble ABJIeHUS

— pacro3HaBaTh TEIUIOBHIE SIBJICHUS U OOBSCHATH HA 0a3¢ MMEIOIINXCS

3HAHHWI OCHOBHBIE CBOIMCTBA WJIM YCJIOBUS MIPOTEKAHUS ATUX SIBICHUN: 1udy3us,



M3MEHEeHHEe 00beMa TeJl IPU HarpeBaHuu (OXJIaKJACHUH), O0JbIIas CKMMAEeMOCTh
ra3oB, MaJiasg C)KMMAeMOCTh KUIKOCTEH M TBEPHBIX TEN, TEIJIOBOE PABHOBECHE,
UCTIapeHne, KOHJEHCAIUs, IUIABJICHUE, KPUCTAITU3allis, KUTICHUE, BIIAXXHOCTH
BO3/yXa, pa3IMIHBIC CTIOCOOBI TerUIonepeaadn (TeIIONnpPOBOTHOCTh, KOHBEKIINS,
U3ITy4YCHHE), arperatHble COCTOSHUS BEIIECTBA, IOTJIONMICHWE OJHEPTUU TIpHU
UCTIAPEHUHN XUJKOCTH W BBIJCJIICHHWE €€ MPHU KOHACHCAIMW Tapa, 3aBUCUMOCTH
TEMITepaTyphl KATICHUS OT JTaBJICHUS,

— ONMKCHIBATh M3YYCHHBIC CBOWCTBA TEJI U TEIJIOBBIC SIBJICHUA,
UCTIONB3YS (U3MUYECKUE BEJIMYMHBI: KOJUYECTBO TETUIOTHI, BHYTPEHHSS YHEPTHS,
TEeMIEpaTypa, yaeabHas TeTNIOEMKOCTh BEIIECTBa, yAeIbHas TEIUIOTa TIIaBJICHUS,
ylaelbHas TEIJIoTa MapooOpa3oBaHus, ylelbHAas TEIJIOTa CropaHus TOIUIMBA,
KOA(O(PHUIIMEHT TMOJE3HOTO JCUCTBHS TEIUIOBOTO JBHUTATENS; IPH OMHUCAHUU
MPaBUJIBLHO TPAKTOBaTh (HU3UYECKUH CMBICT MCIOJB3YEMBIX BEIIMYWH, WX
00O3HAaUeHUsT M E€IUHHUIIBI HM3MEPEHUs, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE
TaHHYI0 (PU3WYECKYIO0 BEIMYMHY C JPYTUMU BEIMYWHAMH, BBIYUCIIATH 3HAUYCHHE
(bu3MYEeCcKON BEIIMUNHBI,

— aHAJIM3UPOBaTh CBOWCTBA TEJ, TEIUIOBBbIC SIBIICHUS M IPOIIECCHI,
WCITOJIB3YsI OCHOBHBIC TOJIOKEHHUSI aTOMHO-MOJICKYJIIPHOTO YUYCHHUS O CTPOCHHH
BEII[ECTBA U 3aKOH COXPAHEHUS YHEPTHUH;

— pasnmuyaTh OCHOBHBIC TPH3HAKH W3YYCHHBIX (PH3WUECKUX MOCICH
CTPOEHUS Ta30B, KUIKOCTEH W TBEPBIX TET,

— MPUBOJUTH MPUMEPHI MPAKTUYECKOTO HMCIOJIB30BaHUS (PU3MUECKHUX
3HAHHWH O TETJIOBBIX SIBJICHUSX;

— pemarh 3a7a4d, UCTOJb3Ys 3aKOH COXPAaHEHUS YHEPTUU B TETUIOBBIX
npoiieccax U (GOpMyJibl, CBSI3bIBaOIMUE (HU3NYECKHUE BEIUYMHBI (KOJIUYECTBO
TEIJIOTHI, TEMIEpaTypa, yACIbHAs TEIIOEMKOCTh BEIECTBA, yJelbHAs TEIIOTa
TUTaBJICHUS, YJelIbHas TEIUIOTa MapooOpa3oBaHUs, yJeidbHas TEIJIOTa CrOpaHus
TOTUTHBA, KO3(PPHUIIMEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOTO JBUTATEIIS): HA OCHOBE
aHaM3a YCJIOBHS 3a/1aud 3alUCHIBATh KPATKOE YCIOBUE, BBIACIATH (PU3nUecKue

BEITUYMHBI, 3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE IIJISi €€ PEIICHUS, MPOBOJIUTH



pacyeTsl M OIIEHMBATh pEAJbHOCTh IMOJYYEHHOTO 3HAuYeHUs (U3HUUECKOU
BEJINYUHBI.

JJIeKTPUYeCKHe U MATHUTHBIC SIBJICHUS

— pacno3HaBaTh JIEKTPOMArHUTHBIC SABJICHUSI U OOBSCHATH HAa OCHOBE
MMEIONIUXCS 3HAHWM OCHOBHBIE CBOWCTBA WJIM YCJIOBUS MPOTEKAHHUS 3THUX
SBJICHUM: DJIEKTpU3aAIUsl TeJl, B3aUMOJICUCTBUE 3apsAJIOB, IIEKTPUUECKUN TOK U
ero JercTBus (TEIIOBOE, XUMUYECKOE, MAarHUTHOE), B3aUMO/JICUCTBUE MAarHUTOB,
ANIEKTPOMArHUTHAsT UHAYKIUSA, JACHCTBHE MAarHUTHOTO TIOJISI HAa MPOBOJAHUK C
TOKOM U Ha JABWXKYLIYIOCS 3apsDKCHHYIO YacTHILy, JIEHCTBHE DJIEKTPUUYECKOTO
MOJIsl Ha 3apsSKEHHYIO YacTUILy, AJICKTPOMArHUTHBIE BOJIHBI, MPSMOJUHEHHOE
pacrpocTpaHEHUE CBETA, OTPAKEHHUE U MIPEIIOMIICHHE CBETA, JUCIIEPCUS CBETA.

— COCTaBJISAITh CXEMBbI AJIEKTPUUECKUX LIEMEH ¢ MOCIeI0BATeIbHBIM U
napajuiebHbIM COEIMHEHHEM »3JIEMEHTOB, pa3iiuyas YCJIOBHbIE OOO3HAaYEHUs
AJIEMEHTOB AJIEKTPUUYECKUX LENel (MCTOYHUK TOKa, KIKOY, PE3UCTOp, PEOCTar,
JaMII0YKa, aMIIEPMETP, BOJIBTMETD).

— HCITIOJIb30BaTh ONTHYECKUE CXEMbI JIJIsl TTOCTPOEHUSI U300paKeHHI B
IUIOCKOM 3€pKajie U COOUPAIOILEH JIUH3E.

— OMUCHIBATh U3YUYECHHBIC CBOMCTBA TEJI U DJICKTPOMATHUTHBIC SIBJICHUS,
UCTIONIB3Ysl  (PU3MYECKHE BEJIMYMHBL: DJIEKTPUYECKUM 3aps]l, CHiIa TOKa,
AIIEKTPUYECKOE  HANpsHKEHHE, DJIEKTPUYECKOE  COMPOTHUBIICHHE,  YACIbHOE
CONMPOTHUBJIEHUE BEUIECTBA, pPabOTa AJIEKTPUUECKOrO TMOJs, MOIIHOCTh TOKa,
(boKyCHOE PacCTOSIHME U ONTHYECKAsi CHUJIa JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA; INpPU OINHUCAHUM BEPHO TPAKTOBATH
(bU3MYEeCKU CMBICT HCIONB3YEMBIX BEJIMYMH, MX OOO3HAYCHUS W EAWMHUIIBI
U3MEPEHUS; HaXOUTh (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUHHY
C IPYTrUMU BEJIMUYMHAMHU.

— aHaJIu3UpPOBaTh CBOWCTBA TEJ, OJJIEKTPOMArHUTHBIE SIBJICHUS U
MPOLIECCHI, UCTIOJB3Ys (PU3NYECKHE 3aKOHBI: 3aKOH COXPAHEHMSI DJIEKTPUUYECKOTO
3apsima, 3akoH Owma s ywyactka uenu, 3akoH Jlxoyns-JIeHna, 3akoH

HpHMOHHHeﬁHOFO pacinpoCTpaHCHusl CBCTA, 3dKOH OTpPAKCHHA CBCTA, 3dKOH



MPEJIOMJIEHUSI CBETA; MPU 3TOM Pa3IMyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
€ro MaTeMaTUYECKOEe BBIPAKEHUE.

— OPUBOAUTHh MPUMEPHl MPAKTUYECKOTO HMCIOJb30BaHUS (PU3MUECKHUX
3HAHHUM O AIIEKTPOMArHUTHBIX SIBICHUSX

— pemarh 3a1add, UCIOJb3ys (U3HUECKHe 3aKOHBI (3akoH OMa s
ydacTka 1enu, 3akoH Jxoyns-JIeHna, 3akoH NpsSMOJIMHEHHOTO pacpOCTPaHECHHUS
CBETA, 3aKOH OTPAXCHUS CBETa, 3aKOH TMPEJIOMIICHUS CBeTa) M (HOPMYIIBI,
CBsI3BIBAIONTHE (PU3MUECKHE BEIMUMHBI (CHJIAa TOKA, SJIEKTPUICCKOE HAMPSIKCHUE,
AIIEKTPUUECKOE COMPOTUBJICHUE, YAEIbHOE COIMPOTHUBIICHHE BEUIECTBA, padoTa
AIEKTPUYECKOTO TOJs, MONTHOCTh TOKA, (DOKYCHOE PACCTOSHHE W ONTHYCCKas
CHUJIA JIMH3BI, CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YaCcTOTa CBETA,
dbopMyBI pacdeTa AIEKTPUIECKOTO COTIPOTHUBJICHUS
MIPUIIOCIICOBATSIIPHOMUIIAPAUICTIEHOM COSAMHEHUN TMPOBOJTHUKOB): Ha OCHOBE
aHaJM3a yCJIOBHS 3a/1aud 3alMChIBATh KPATKOE YCIOBUE, BBIICIATh (PU3NUYECKUE
BEJTUMYMHBI, 3aKOHBI U (DOPMYJIBI, HEOOXOAUMBIC IS €€ PEIICHHSI, MPOBOJHTH
pacyeTsl M OIICHUBATh pEAJbHOCTh IMOJYYEHHOTO 3HA4YeHUS (U3HUUECKOM
BEJTUYNHBI.

KBaHTOBBIE SIBJICEHMSI

— pacro3HaBaTh KBaHTOBBIE SBJICHUS U OOBACHATH HAa OCHOBE
UMEIOINXCSA 3HAHWW OCHOBHBIE CBOWCTBA WJIM YCJIOBHS TPOTEKAHUS ITHX
SBJICHWI: €CTECTBCHHAs WM WCKYCCTBEHHAas pPaJWOaKTUBHOCTh, O-, - ©u Y-
U3ITy4eHUs], BOSHUKHOBEHHUE JTMHEHYATOTO CIIEKTPA U3ITYyUCHUS aTOMa,

— OIMCHIBATh N3yYCHHBIC KBAHTOBBIC SIBJICHUS, UCTIOJIB3Ys (PU3UICCKUE
BEJTMYMHBI: MAacCOBOE YHUCIIO, 3apsI0BOE UMCIIO, TIEPHOJI TOJIypacaia, dHEprus
(GOTOHOB; TIpU OMHCAHWUM TPABUIBLHO TPAKTOBAaTh (PU3UYECKUIA CMBICI
UCITOJIB3YEMBIX BEJUYHMH, UX OOO3HAUCHWS W CIUHUIIBI M3MEPEHUS; HaXOJUTh
dbopMysbl, CBS3BIBAIONIME JAaHHYI (U3MYECKYIHO BEJIMYUHY C JIPYyTUMHU
BEJIMYMHAMHU, BBIUMCIIATH 3HaUCHNE (DU3UICCKOUN BETMYNHEI;

— aHAIM3UPOBATh KBAHTOBBIE SIBIICHWSA, WCIONB3Yys (DU3NUYECKue
3aKOHBI M TIOCTYJAaThl: 3aKOH COXPAHEHUS DSHEPrUH, 3aKOH COXpPaHEHUS

QJICKTPHUYICCKOT'O 3apAaaa, 3aKOH COXpaHCHHA MAaCCOBOI0 4ucCjia, 3aKOHOMCPHOCTHU



U3JIy4CHHs] U TOIJIOIIECHMS CBETa aTOMOM, IPH 3TOM pasjinyaTh CIIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U €T0 MAaTEMAaTUYECKOE BHIPAKEHUE;

— pasinyaTh OCHOBHBIE TIPU3HAKM ILIAHETAPHOW MOJEIN aToMma,
HYKJIOHHOW MOJEJIA aTOMHOTO S/1pa;

— OPUBOJNUTH MPHUMEPHI MPOSIBICHUS B MNPUPOAE U NPAKTUUECKOTO
UCIIOJIB30BAHUS PAJUOAKTUBHOCTH, SJEPHBIX M TEPMOSIACPHBIX PEaKIHM,
CIIEKTPaJIbHOI'O AHAJIN3A.

DJIeMeHTbI ACTPOHOMHUH

— yKa3blBaTh Ha3BaHWs IulaHeT COJIHEYHOM CHUCTEMBI; pa3InyaTh
OCHOBHBIE MPU3HAKK CYTOYHOIO BpaIICHHsS 3BE3IHOTO Heba, ABvxkeHus JIyHsl,
ConHIla ¥ IUTAHET OTHOCUTEIIBHO 3BE3;

— ITOHUMATh pa3nuuus MEXKTY TEUOLEHTPUYECKON 51
TEOLEHTPUYECKON CHCTEMAaMU MUPA;

BeInyCKHHMK Ha 0a30BOM YPOBHC ITOJYYUT BO3MOKHOCTb HAYUYUTHCA.

— MOHUMATh U OOBSICHATH LEIOCTHOCTh (PUBUYECKOW TEOpHUH,
pasznuyaTh TPaHUIBl €¢ MPUMEHUMOCTH U MECTO B PSAAY JPYruX (uUandeckux
TEOPHU;

— BJIAJICTh MPUEMAMHU TOCTPOEHUSI TEOPETUYECKUX JIOKA3aTEIbCTB, a
TaK)Xe€ MPOTHO3UPOBAHUSI OCOOEHHOCTEM NpPOTEKaHUS (DU3NYECKUX SBJICHUNA U
MPOLIECCOB HA OCHOBE MOJYYEHHBIX TEOPETUUECKUX BBIBOJOB U JIOKA3aTEIbCTB;

— XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEXY OCHOBOMOJIATAOIINMU
HAyYHBIMU TIOHSATUSAMH: TPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, TOJE),
JBUKEHHE, CUJIA, DHEPI U,

— BBIJIBUTaTh TUIIOTE3bl HAa OCHOBE 3HAHUsS OCHOBOIIOJArarUInuX
bU3MYEeCKUX 3aKOHOMEPHOCTEN U 3aKOHOB;

— CaMOCTOSITEJIbHO  TUIAHUPOBaTh W MPOBOJIUTH  (PU3MUECKHE
DKCIIEPUMEHTHI;

— XapakTepu30BaTh  [OOaNbHBIE  MPOOJEMBI, CTOAIIKME  Mepen
YEJI0BEUECTBOM: SHEPTETUUECKHE, CHIPhEBBIE, IKOJIOTHUECKHE, — U POJIb (DU3UKHU B

pEIICHUH 3TUX TIPOOIIeM;



— peuaTh NPaKkTUKO-OPUEHTUPOBAHHBIE KAaYECTBEHHBIE M PACUETHbIE
¢usznueckue 3amaun ¢ BBIOOPOM (U3UYECKOM MOJENH, UCHOJB3YS HECKOJIBKO
bu3NYecKuX 3aKOHOB WM (OPMYJI, CBS3BIBAIONIMX HW3BECTHBIE (PU3UYECKUE
BEJIMYMHBI, B KOHTEKCTE MEXIPEIMETHBIX CBSI3EH;

— OOBSCHATh TPHUHIUIBI PAOOTBI W XapaKTEPUCTUKH H3YUCHHBIX
MalIuH, NPUOOPOB U TEXHUYECKUX YCTPOUCTB;

- OOBSICHATH YCJIOBUSI MPUMEHEHHS (U3MUECCKUX MOJETEH MPHU PEIICHUH
dusznyeckux 3a7ad, HAXOAUTh aJIEKBATHYIO MPEAJIOKEHHON 3a1aue (HPU3HUECKYIO
MOJIelb, pa3pemaTh npodieMy, Kak Ha OCHOBE MMEIOLIUXCS 3HAHWM, TaK U HpU
MTOMOIIM METOJO0B OLICHKH.

MexaHu4ecKkue siBJICHUSA

— WCIIOJIB30BaTh 3HAHUSI O MEXAHUYECKUX SIBJICHUSX B MOBCEIHEBHOM
XKU3HM 1711 obOecrieueHus O€30MacHOCTUM MpU oOpalieHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JUIsI COXPAHEHUS 37I0POBbS U COOJIIOJCHUS HOPM
HKOJIOTMYECKOTO TOBEACHUS B OKPYXaIoIIe cpeae; MNPUBOJIUTH PUMEPHI
MPAKTUYECKOTO UCIOJIb30BaHUSl (PM3MUECKUX 3HAHUN O MEXaHUYECKUX SIBJICHUSIX
U (HU3UYECKUX 3aKOHAX; MPUMEPHI UCTIOIH30BAHUS BO30OHOBIIIEMBIX UCTOUHHUKOB
DHEPrUu;  HKOJOTUYECKUX  MOCIAEACTBUM  HMCCIENOBAaHUA  KOCMHUYECKOIO
MPOCTPAHCTB;

— pa3ivyath TpPaHUIBl  MPUMEHUMOCTH  (U3UYECKUX  3aKOHOB,
MOHUMATh BCEOOITU xapakTep (yHAaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHUS
MEXaHUYECKON SHEpPruu, 3aKOH COXPAaHEHUS HMITYJIbCa, 3aKOH BCEMHPHOTO
TATOTEHUS) U OTPAHMYCHHOCTh MCIOJIb30BAHUSI YaCTHBIX 3aKOHOB (3akoH ['yka,
ApxumMmena u ap.);

— HAXOJIUTh aJICKBATHYIO MPEAJIOKEHHOM 3a7a4ue (GU3NIECKYI0 MOJIEIb,
paszpemiath mpoOieMy Kak Ha OCHOBE HMEIOMIMXCA 3HAHUM MO MEXaHHKE C
WCIIOJIb30BaHUEM MaTEMaTUUYECKOTO armnapara, Tak M IpU TOMOIIM METO/OB
OLICHKH.

TemnoBble ABJIeHUS

— UCIIOJb30BaTh 3HAHMS O TEIUIOBBIX SIBJICHUSX B TMOBCEIHEBHOM

XKU3HM 1711 obOecriedueHuss O€30MacHOCTU MpH oOpamieHuu ¢ npubopamu U



TEXHUYECKUMHU YCTPOMCTBAMHU, JUIsl COXPAHEHUS 3[0POBbSI U COOJIIOACHUS HOPM
DKOJIOTUYECKOTO TIOBEJCHUS B OKPYXAIOMEH Ccpeae; NPUBOAUTH TPUMEPHI
HKOJIOTHYECKUX TOCIENCTBUM padOThl JABUTATENed BHYTPEHHErO CrOpaHus,
TEIJIOBBIX U TUJPOIJIEKTPOCTAHIINIA;

— paznuyaTh TPAHWIBl TNPUMEHUMOCTH  (U3UYECKUX  3aKOHOB,
MOHUMATh BCEOOINA xapakTep QPyHIaMEHTAIbHBIX (PU3NYECKUX 3aKOHOB (3aKOH
COXpaHEHUS YHEPTUHU B TEILIOBBIX MPOIIECCAX) U OTPAHUYCHHOCTh UCIIOIh30BaHMUS
YaCTHBIX 3aKOHOB;

— HAXOJIUTh aJIEKBATHYIO MPEAJIOKEHHOM 3a71aue (PU3UUIECKYI0 MOJIEIb,
paspemaTh mpodaeMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUHA O TETUIOBBIX SBJICHUSIX
C HUCIIOJIb30BAaHMEM MaTEMaTHYECKOTO arapara, Tak U IMPU MOMOIIM METOJIOB
OLICHKH.

DJleKTpUYeCKHe U MATHUTHBIE SIBJI€HUS

— UCIIOJIb30BaTh 3HAHUST 00 DJIEKTPOMATHUTHBIX  SBJICHUSX B
MOBCEIHEBHON KM3HU Il oOecreueHus O€30MacHOCTH MNpu OOpalleHUu C
npubopaMu M TEXHUYECKUMH YCTPOMCTBAMU, HJisi COXPAHEHUS 3JI0pPOBbS H
COOJIIOJIEHUSI HOPM OJKOJIOTMUECKOrO0 TIOBEICHHUS B OKpYKalollehd cpene;
NPUBOJNTHh TIPUMEPHI BIUSHUS DJICKTPOMArHUTHBIX W3IYYCHHH Ha IKUBBIC
OpTaHU3MBbl;

— pasnmuyaTh  TpPaHUIBI MPUMEHUMOCTH  (DH3WYECKUX  3aKOHOB,
MOHUMATh BCEOOITU xapakTep (yHAaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHUS
AJIEKTPUUECKOTO 3apsijia) U OTPAaHUYCHHOCTh HCIOJb30BaHUS YaCTHBIX 3aKOHOB
(3akon Oma jy1s yuacTka 1enu, 3akoH J[xoyns-Jlenua u np.);

— WCITIOJIb30BATh MPUEMBI TIOCTPOCHUS (PU3UIECKUX MOJIETIEH, TTOUCKA U
(bOpMYITMPOBKHU JTOKA3aTENIbCTB BHIIBUHYTHIX THIIOTE3 U TEOPETHUECKUX BHIBOJIOB
Ha OCHOBE SMITMPUYCCKH YCTAHOBJICHHBIX (PAKTOB;

— HAXOJIUTh aJICKBATHYIO MPEAJIOKEHHON 3a7aue (PU3UIECKYI0 MOJICIb,
paspemiaTh Ipo0IeMy Kak Ha OCHOBE UMEIONITUXCS 3HAHUHA 00 3JIEKTPOMAarHUTHBIX
SBJICHUSIX C MCIOJIb30BAaHMEM MATEMAaTHYECKOTO amnmapara, Tak U MPH MOMOIIH
METOJIOB OLIEHKH.

KBaHTOBBIC IBJICHUS



— UCIOJIb30BaTh IOJYYEHHbIE 3HAHHUSA B TOBCEAHEBHOW JKHU3HM IIpU
oOpamieHud ¢ mpuOoOpaMu W TEXHUYECKUMH  YCTPOMCTBAMHU  (CUETUHK
MOHM3UPYIOIINX YaCTHUL], JO3UMETP), A COXPAHEHUS 3/10pOBbS U COOJIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KAIOLLEH CPEIE;

— COOTHOCHUTB HEPTHUIO CBSI3U aTOMHBIX SAEp € A()EKTOM MACCHI;

— OPUBOJUTH TPUMEPHl BIUSHUS PAJUOAKTUBHBIX W3IyYEHUN Ha
YKUBBIE OpPraHU3Mbl; MOHWMATh MPHUHLMI ACHCTBUS JO3UMETpa W pa3auyarhb
YCIIOBHS €r0 UCIOJIb30BAHMS;

— NOHMMATh  JKOJOTMYECKHE  MPOOJEMBbI, BO3HHUKAIOIIME  IpU
UCIIOJIb30BAaHUU ATOMHBIX S3JIEKTPOCTAHLMM, M MYTH PEUIEHUS 3TUX IpoOseM,
NIEPCIEKTHBBI UCIIOJIB30BAHUS YIIPABIISIEMOTO TEPMOSAEPHOTO CHHTE3A.

JIeMEHTbI ACTPOHOMUM

— yKa3blBaTh OOLIME CBOMCTBA M OTJIMYMS IUIAHET 3€MHOW TPYIIIBI U
IUTAHET-TUTaHTOB; MaybiX Ted CoJIHeYHOM cucTeMbl M OOJIBLIMX ILJIAHET;
MOJIb30BaThCs KapTOM 3B€3HOTO HeOa Mpu HAOIIOICHUSIX 3BE3/THOTO HEOa;

— pa3InyaTh OCHOBHBIE XapaKTEpUCTUKH 3Be31 (pasMmep, IIBET,
TEMIEpaTypa) COOTHOCUTH LIBET 3BE3/Ibl C €€ TEMIIEPaTypOi;

— pasnnyaTh TUIOTE3bl O MPOUCXOXKACHUN CONHEUHON CUCTEMBI.

COIEPKAHUE KYPCA ®PU3UKH

Beenenne. ®usuka u puznyecKre METOAbI U3YUYEeHUS NPUPOIABI

O®uzuka — (QyHIaMEHTaldbHas Hayka O Mpupojae. Meroasl HAy4dHOTro
uccienoBanus Qpusnyeckux siBeHud. MojenupoBanue (HU3NYECKUX SIBICHUN U
nporeccoB. OU3NYECKUil 3aKOH — TPAHULIBI IPUMEHUMOCTH. PU3HUECKUE TEOPUN
Y TIPUHLUI COOTBETCTBUS. PoJb 1 MecTo pu3nku B POPMUPOBAHUU COBPEMEHHOU
HAayYHOW KapTUHBI MHPA, B NPAKTUYECKOU AeATENbHOCTH Jrojaeir. dusnka u
KyJbTypa'.

Mexanuyeckue siBJICHUA

I'paHyubl OPUMEHUMMOCTH  KJIACCHMYECKOW  MeEXaHuKU. Baxueummue
KMHEMAaTHYECKUE XapaKTepUCTUKA — IIEPEMEIIECHHUE, CKOPOCTb, YCKOPEHHE.
OcHOBHbBIE MOJIENIN TeN U JBMKEeHUH. B3anmoneiictBue tein. 3akoHsl BecemupHoro

TAroTeHus, ['yka, cyxoro TpeHus. MHepumanbHas cucremMa OTCUETA. 3aKOHBI



MexaHuku Hprorona. MiMmynbc MarepuanibHOW TOYKU M CUCTEMBI. MI3MEHEHUE U
COXpaHEHHE HMMyJbca. Mcmonb3oBaHUE 3aKOHOB MEXAHWKU I OOBSICHCHUS
JBIDKEHUS HEOECHBIX TeN W IS Pa3BUTHUS KOCMHYECKUX HCCIEAOBAHHM.
MexaHnueckass HSHEPIrHsl CHCTEMBI TeJl. 3aKOH COXPAHECHHUS MEXAHUYECKOU
sHepruu. PaboTa cuibl.

PaBHOBecHe MaTepUaIbHOM TOYKU U TBEPAOTO TEJA. Y CIOBUSI PABHOBECHS.
MowmenT cuiibl. PaBHOBECHE )KUAKOCTH U Ta3a. [[BUKEHHUE KUIKOCTEN U ra30B.

OCHOBBI MOJIEKYJIAPHO-KUHETHYECKON TEOpUHU

MonekynsapHo-kunerudeckas teopuss (MKT) crtpoeHuss BemiectBa U ee
AKCIIEPUMEHTANIbHBIC JI0Ka3aTeNbCTBA. AOCOJIOTHAs TEMIleparypa Kak Mepa
CpeOHEW KHMHETUYECKOW DSHEPIMM TEIUIOBOTO JBWKEHMS YaCTUL] BEIIECTBA.
Mogens naeanbHOro rasa. JlapieHue rasa. YpaBHEHHE COCTOSHUSI HJICATBHOIO
raza. YpasHenue MenaeneeBa—Knaneiipona. ArperatHbie COCTOSIHUSI BEILIECTBA.
Mogenb cTpoeHUs KUIAKOCTEN.

OCHOBBI TEPMOAMHAMHU KU

Buytpennsis sueprus. Pabora u temnonepenaya Kak crocoObl N3MEHEHHUSI
BHyTpeHHeil »sHepruu. IlepBwiii 3akoH TepmoauHamuku. HeobGpatumocTthb
TEIUIOBBIX MpoLecCOB. [IpuHIUIBI ACHCTBUS TEIUIOBBIX MaIlUH (MapoBas
TypOWHa, JBUTAaTEllb BHYTPEHHErO CropaHus, peakTUBHBIA aBuratenb). KIIJI
TETJIOBOM MAIIIMHEI.

OCHOBBI 2JICKTPOAUHAMHUKHU

Onektpuueckoe mnone. 3akoH Kynona. HamnpsskeHHOCTh M MOTEHUHAN
AIEKTPOCTATUUECKOro moJist. [IpoBOAHWKHN, MOMYNPOBOAHUKKA W JUAJIEKTPUKH.
Kongencarop. IloCTOSIHHBINA 3JIEKTpUUYECKUN TOK. VICTOUHMKH 3JIEKTPUYECKOIO
TOKa. DJEKTpUUYEcKas 1eMb U €€ COCTaBHble 4yacTu. HampaBineHnue u neucTBus
aneKkTpuyeckoro Toka. KosjebGarenbHbI KOHTYp. DJEKTPOMATrHUTHBIC BOJIHBI.
Jlnana3oHbI 3JIEKTPOMAarHUTHBIX U3JIYYEHUN U UX TPAKTUYECKOE ITPUMEHEHHE.

DJIEKTPOMarHUTHBIE KoJie0aHus. DJIEKTPOABIKYIasl cuia. 3akoH OMa s
MOJMHOM  1enu. OJEeKTPUYECKH TOK B  MPOBOJHHMKAX, JJIEKTPOJIMTAX,
MOJIYNPOBOJHUKAX, ra3ax v Bakyyme. CBEpXIIpOBOIUMOCTb.

OCHOBBI JIEKTPOAMHAMUKH (TIPOI0JIKEHHE).



NHpykiuss MarHuTHOTO NoJist. J[eficTBUE MarHUTHOTO IMOJIS HA MPOBOJAHUK
C TOKOM M JBHXKYILYIOCA 3apsKeHHYro yactuly. Cuna Amnepa u cuia JlopeHua.
MarnutHble CcBOWCTBa BemiecTBa. [IOTOK BEKTOpa MarHUTHOM WHIYKIIHH.
SIBNIeHHE HPNEKTPOMArHUTHON HMHAYKIMHU. 3aKOH JJIEKTPOMArHUTHOM WHIYKIIUH.
OnektpomaruuTHoe Tmone. IlepemeHHbIi TOK. SIBIIeHME CaMOMHAYKIIUU.
NHIyKTUBHOCTb. DHEPTHUS JIEKTPOMArHUTHOTO TTOJISL.

KoJsie6anust 1 BOJIHBI

Mexannueckue KojeOaHus W BOJHBL. AMIUIMTYJaA, NEPUOJ], YacToTa,
¢daza xonebanuit. IlpeBpaienus »HepruM npu KoJeOaHUsX. BbIHYXIeHHbBIE
KoJiebaHusi, pe3oHaHc. [lomepeuHble W TPOJOIbHBIE BOJHBI. DHEPTUsl BOJHBI.
WNuTtepdepentus u qudpaxius BoJIH. 3BYKOBbIEC BOTHBI.

OnexktpomarHuTHble KojeOaHus. KoneOarenbHbli KOHTYyp. CBOOOIHBIE
AJIEKTPOMArHUTHHIE KoJieOaHusl. BRIHYK/IEHHbIE 3JIEKTPOMArHUTHBIE KOJIeOaHUsI.
Pe3onanc. Ilepemennslii Tok. KoHaeHcaTop M KaTyllka B LENH MEPEMEHHOIO
Toka. [lpou3BojcTBO, mepegaya U MOTPEOJECHUE BICKTPUUECKON SHEPrumu.
DOnemeHTapHasi Teopusi TpaHcopmaTopa. DIeKTpoMarHuTHoe mnoje. Buxpesoe
ANEKTPUUYECKOE TT0JI€. DIEKTPOMArHUTHBIE BOIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. JlMama3oHbl SJEKTPOMATHUTHBIX U3JIYYEHUW U HUX MNPAKTHYECKOE
npuMeHeHue. [ [puHIuIbl paAnoCBs3U U TEIEBUICHHUS.

Onruka

I'eomerpuueckas onrtuka. IIpsMoIMHENHHOE pacHpOCTpaHEHUE CBETa B
OIIHOPOJHOM cpeae. 3aKOHbl OTpakeHuss W TmpenomuieHus cBeta. [lomHoe
BHyYTpeHHee oTpaxeHue. Ontuueckue npuOopbl. BoigHOBBIE CBOWCTBa CBETA.
Ckopocth cBeta. MHTepdepenmus cera. KorepentHocTh. dudpakius csera.
[Tomsipuzanmst  cBera.  Jlucnmepcust  cBera.  IIpakTuueckoe  mpuMEHEHHUE
AIIEKTPOMArHUTHBIX U3TyUYCHUH.

JJIeMeHTbI TEOPUH OTHOCUTEJILHOCTH

NHBapuaHTHOCTh MOJYJIE CKOPOCTH CBeTa B Bakyyme. [lpuHnum
OTHOCHTENBHOCTH ODWHIITEeHHA. CBSI3b MacChl U SHEPTrUU CBOOOJHOW YaCTHIIBI.
OHeprusd nokost. CBsI3b MAaCChI C SHEPTUEH.

KBanToBasi pusuka



I'mnotesa Ilnanka o kBaHTax. ®otodddext. YpaBHeHue DUHIITEHHA 1JIs
dotorpdexra. Dotonsl. ['mnoresa ne bpoiins o BOTHOBBIX CBOWCTBAX YACTHIL.
KopnyckynsipHo-BonHOBOM ~ ayann3M.  COOTHOILIEHHWE  HEONPENIEIIEHHOCTH
[eitzenOepra. Ilmanerapuas Mopenb ctpoeHus artoma. OmbiThl Pesepdopna.
KBanroBble mnoctynatel bopa. Mcnmyckanume M DOTJIOHNIEHWME CBETa ATOMOM.
Jlazepsl.

CoctaB u cTpoeHue aTOMHOro sijipa. SAnepHbie cuibl. JledekT macchl u
DHEPrus CBSI3U aTOMHBIX sAep. Buabl paMoakTHUBHBIX NPEBPAILEHUA aTOMHBIX
anep.

3aKOH paJMOAKTHUBHOrO pacnana. Aaepueie peakiuu. llenmnas peaxnus
JEJICHUs sAIep. W DHEpPrus CBsA3M HYKIOHOB B sAnape. SlnepHas dHepreTuka.
[IppuMeHeHnEe SNEpPHONM JHEPreTHKU. BiusHME WOHW3MPYIOIIEH pagualdd Ha
JKUBBIE OpraHu3Mbl. /[03a W3mydeHMs, 3aKOH PAJAMOAKTUBHOIO pacmaja M €ro
CTaTUCTUYECKUN  XapakTep. OJjeMeHTapHble 4vacTulpl. DyHaameHTaabHbIC
B3aIMOJIEUCTBHS.

Crtpoenne Beesiennoi

CoBpeMeHHBIE NMPEACTABICHUSA O IMTPOUCXOXKIACHUH U 3BOJIIOIMU COJIHLA U
3Be3q. Ctpoenue conHeuHoil cuctembl. Cucrema «3emuis — Jlyna». OOuiue
ceeaeHus o ConHile (BUA B TEJIECKOI, BpallleHHe, pa3Mephbl, Macca, CBETUMOCT,
TEeMIlepaTypa COJIHLIAa U COCTOSHHE BEIIeCTBA B HEM, XHMHYECKHI COCTaB).
Wcrounuku sHeprun U BHyTpeHHee cTpoeHue Connua. Knaccudukauus 3Besn.
3Be31bl M HCTOYHMKM HMX OJHepruv. Pusnueckas mnpupona 3Be3n. Hama
["anakTHka (cocTaB, CTPOEHHUE, JBUYKEHUE 3B€3/ B | 'alakTHKe U €€ BpallEHUE).
[IpoucxoxxaeHue u 3BOJIOLMSA TajlakTUK U 3Be3l. IIpencrasiieHre o CTpoeHUU U

YBOJIIONINH BcenenHo.



TEMATHYECKOE IVIAHUPOBAHUE

10 kyace
Ne Paznen KommuectBo Kountponbnas | JlaboparopHsie
4acoB 10 paboueii pabota paboThI
porpaMme

1. Baenenue. dusnka Hu 1 0 0
du3nveckue METOJbl W3YYCHUS
PUPOIBI

2. | Mexanuka 30 2 7
Kunematuka 9 2
Junamuka 9 3
3aKOHBI COXpPaHEHUs B 7 1
MEXaHHKE. Craruka. 5 1
I'mppomexanuka

3. | MoJiekyJsIpHO-KHHETHYeCKast 11 1 1
Teopust

4. OCHOBBI TEPMOAMHAMUKH 7 1 0

5. | OcHOBBI 2JIEKTPOAMHAMHKH 19 1 2
DIIeKTpOCTaTUKA 7
3aKOHBI IOCTOSIHHOTO TOKA 6
Tok B pa3IM4HBIX cpeiax 6

6. Peseps 0
Hror 68 5 10

Htoro 68 wacos

Tembl 1a00paTOPHBIX U NpaKTHYecKUX pador B 10 kiacce
JlabopatopHas pabora Nel V3MepeHue MrHOBEHHOW CKOPOCTH M YCKOPEHHUS C
WCITOJIb30BAaHUEM CEKYHIOMEpPa WIIN KOMITBIOTEpA C JaTUNKAMU;

JlabopaTtopHas pabota Ne2 M3yuenue qBUKEHUS Tea MO OKPY>KHOCTH;
JlaGoparopnas pabora Ne3 U3ydueHue JBWKEHHS Tella, OpPOIICHHOTO
TOPU30HTAJIBHO;

JlabopaTtopHas pabota Ned M3mepeHue kECTKOCTH MPY>KUHBI;

JlaGoparopHas padota Ne5 M3mepenue koddGuiiueHTa TpeHus CKOJIbKEHU;
JlaGopatopHas pabora Ne6. I3ydeHue 3akoHa COXpaHEHUS MEXaHUYCCKOM
DHEPTUH,;

JlaGopatopHas pabora Ne7/ W3ydyeHue paBHOBecHUs] Tel TOJ JCHUCTBUEM
HECKOJBKHX CHUIT,

JlabopaTopnas pabora Ne8 DKCcrepuMeHTallbHasi MpoBepka 3akoHa ['ei-

JItoccaka;



JlabopaTopuass pabora Ne9. HM3yueHue mociemnoBaTeILHOTO W TAPAIEIHHOTO
COEIMHEHUS MMPOBOTHUKOB,
JlabopatopHas pabora NelO. U3smepenue DJIC 1 BHYTPEHHETO COMPOTUBIICHUS

HCTOYHHKA TOKaA.

11 kiace
No Paznen KonnuectBo Kontponbn | JlabopaTopHbie
4acoB 1o paboyeit | as pabora paboThI
porpaMme
1. OcCHOBBI JIEKTPOAUHAMUKH 10 yacoB 1 2
(mpoaoJrxenue) 1
MaruauTHoe nosie Su4 1
DNEeKTPOMAarHUTHAS WHIYKIIHS 54
2. KoJsiedanust u BOJIHBI 15 yacoB 1 1
MexaHudeckue KojaeOaHus 34 1
DNEKTPOMarHUTHBIE KOJIeOaHUs 54
Y BOJIHBI 3y
MexaHn4ecKre BOJTHBI 44
DNEKTPOMArHUTHBIE BOJTHBI
3. Ontuka 14 yacos 1 3
1249 3
['eomeTpuyeckas u BOJTHOBAS
OITHKA
N3nydenue u CekTpsl 24
4. OcHOBBI CHenHaJIBLHON TeOpHH 3 yaca 0 0
OTHOCUTEJIbHOCTH
S. KBanToBas ¢usuka 17 4yacoB 2 3
CBeToBbIe KBAaHTHI 54 1
AtomHas pusuka 34 2
®u3rKa aTOMHOIO pa 74 1 1
DNeMEeHTapHBIC YaCTUIIBI 249 0
6. Crpoenne BceesienHoii 5 yacoB 0 1
7. IToBTOpEeHHnE 3 4aca
8. Peseps 1 gac
Htoro 68 yacoB 5 10

JlabopaTtopHnas pabora Nel H3mepeHue cuibl B3aUMOACHCTBUS KaTYIIIKU C
TOKOM U MarHuTa,

JlaGoparopHas pabota Ne2 H3yueHwue 3JIeKTPOMarHUTHOW UHAYKITUH;
JlabopaTtopHas pabora Ne3  OmnpeneneHue yCKOpEeHUS CBOOOTHOTO MaIeHUS

IIpHU IIOMOIIM MasITHUKA,



JlaGoparopHas pabota Ned  VI3mepenue mokasaress MpeIOMICHHS CTEKJIa,
JlabopaTtopHnas pabora Ne5  OmnpeneneHue ONTUYECKON CUIIBI JTMH3bI U
(OKYCHOTO pacCcTOSIHUS COOMPAIOIIEH JTUH3HI;

JlabopaTtopHas pabota Ne6  3mepeHue JIHMHBI CBETOBOM BOJIHBI;
JlabopaTtopHas pabota Ne7  HabimroeHue CIJIONIHOTO U JIMHEHYaToro
CIIEKTPOB,

JlaGoparopHas padota Ne8  MccnenoBaHue cieKTpa BOJOPO/IA;

JlabopaTtopHas pabota Ne9 Omnpesenenrie UMIYIbCa U IHEPTUU YACTUIIBI TIPU
JBUKCHUH B MarHUTHOM TioJie (110 ¢oTorpadusim);

JlaGoparopnas padota Ne 10 Onpenenenue nepruoja oOpaiieHus IBOMHBIX 3B€3]1

(TedaTHbIe MaTEPUAIIbI).



HOYPOYHOE NJIAHUPOBAHUE

10 knacc (68 yacoB —2 yaca B He/IeJII0)

Hata Ne Tema ypoka XapakTeprucTUKa OCOBHBIX BUJOB JIESITEIbBHOCTH YUYEHHKA
IJIaH pakr BBenenue (1 yac)
11 Uro usyuaer puznka. Ou3uvecKkue sIBICHUS. | 3HATh CMBIC TOHSATUH: (U3MYECKOE SBJICHHE, THIOTE3a, 3aKOH, TEOpHs,
Habmtoienus u OnbITHI. B3aMMOJICIICTBUE; BKJIAJ] POCCUHUCKUX U 3apyOCKHBIX YYEHBIX B pa3BUTHE
bus3uKy.
YMeTh OTIMYaTh TUIOTE3bl OT HAYYHBIX TEOPHl; yMETh INPHUBOJUTH MPUMEPHI,
MOKA3bIBAIOIME, YTO HAONIOACHUS M JKCICPUMEHT SBJISIOTCS OCHOBOM JJIs
BBIJIBUYKEHUS TUIIOTE3 U TEOPUHL.
Mexannka (30 yacoB)
Kunemaruka (9yacoB)
2/1 Mexanudeckoe naBrmkeHnn. Cucrema OTcueTa. | 3yars pa3inyYHbIe BUJbI MEXAaHUYECKOTO TBHKEHUS, PU3NUECKUI CMBICI MOHSITH!
CKOpPOCTH; 3aKOHBl PaBHOMEPHOTO MPSAMOJMHENHOIO JIBUKEHHUS; CKOPOCTH|
3/2 PaBHOMepHOC IBW)KEHHUE Tel. CKOpOCTB. cpez[HefI CKOpPOCTH, MTHOBEHHOM CKOPOCTH, YPAaBHCHHUA 3aBUCUMOCTH CKOPOCTHU O
YpaBHeHHE PaBHOMEPHOTO JIBYDKEHHs| BPEMEHM TP NPSIMOJIMHENHOM DPaBHOINEPEMEHHOM  JBMIKEHHMH, OCHOBHBI
Perrenwe 3a1au. XapaKTEPUCTUKU PABHOMEPHOI'O IBUKEHHUS TENA M0 OKPYKHOCTH
4/3 I'paduiku  MPSMOTMHEHHOTO pPaBHOMEPHOIro YMETh CTPOMTh M YHUTaTh IpaUKU PaBHOMEPHOTO MPSIMOJIMHEHHOIO JABHXKCHMS
JIBHKeHud. Pemenue 3amau. HCMOJIB30BATh 3aKOH CJI0KEHUSI CKOPOCTEM MPU PELICHUH 3a]1a4, peuiaTh 3a1a4i H
5/4 CKOpOCTh IIPU HEPABHOMEPHOM [BIIKEHHUH. | ONPEJEIEHNE CKOPOCTH TEla M €ro KOOPAMHATHI B JIOOOH MOMEHT BPEMEHH II
MrHaoBeHHas CKOPOCTb. CiiokeHue | 3aJaHHBIM HayaJbHBIM YCIIOBHUSIM, OMPEAENISITh KNHEMAaTHUYECKUE XapaKTePUCTHK]
CKOpPOCTEH. IIpY PABHOMEPHOM JIBMIKEHHUM TeJld II0 OKPYKHOCTH, NPUMEHSTH IOJYYEHHBI
6/5 [psmonuHeiinoe PaBHOYCKOPEHHOE | 3HAHMs NPU PEIICHUN 3a/1a4
JBUKEHUE. HNucrpykrax no Thb.
JlaGopatopnast pabotra Nel «M3mepenne
MTHOBEHHOM CKOPOCTM H YCKOPEHHUSA C
HCIIOJIb30BAaHUEM CEKyHJIOMepa 1581071
KOMIIBIOTEPA C TATYUKAMU»
7/6 PaBHOMepHOE  NIBMKEHHE  TOYKH IO

OKDPYKHOCTH.




8/7

Hucrpykraxxk mno Tb. JlaGopatopnas
pabota Ne2 «3yueHue IBUKEHUS Teja I10
OKPYKHOCTHU»

9/8 Kunematnka aOCOJIIOTHO TBEpPJOTO Tela
Pemenue 3anay no teme «KnuHemaTukay.
10/9 KoHTpoabHasi padora Nel
«KuHemaTuka».
Jdunamuka (9 yacoB)
111 AHaM3 KOHTPOJIBHON pabOThl M KOPpeKUHWs] 3HATh/IOHUMATh CMBICI MOHITUN «MHEpIUalbHAas U HEHMHEPIHAJIbHAsA CHUCTEMA
YVJI. OcHOBHOE YTBEp)KICHHE MEXaHHKH.| OTCUETa»,  «B3aUMOJCIHCTBHE»,  «UMHEPTHOCTBY»,  «HHEPIHSI»,  «CHUIay,
Cuna. Macca. Enqununa mMacchl. «YCKOpPEHHE», CMbICI 3aKOHOB HbIOTOHA, «TpaBUTALIMIOHHBIE CUJIBD», «BCEMUPHOE
12/2 IepBoiii 3akoH HproToHa. BTOpoii 3aKoH | TATOTEHUE», «CHJIA TSKECTH», KYHPYToCTby», «IehopMalus», «TPEHUE»; CMBbICI
HerotoHa. BEJIMYMH GKECTKOCTB», «KOA(PPHUIMEHT TPEHUS»; 3aKOH [ 'yKa.
13/3 Tperuii  3akon  Herorona.  IIpuHiun | YMETh WIUIIOCTPUPOBATh TOYKU INPHUJIOKEHUS CHUII, MX HaIpaBJICHUE, HAXOIUTh
oTHOcUTeNbHOCTH ["anues. PaBHOJIEHCTBYIOILYIO HECKOIBKUX CUJI, PEIIaTh 33JJa4ul Ha BBIYUCIEHUE CHIL.
14/4 Cuma TsKecTH M cuia  BcemupHoro | MI3Mepsath maccy Tenma. M3MepsTh CHJIbl  B3aUMOJAEHUCTBUS TeJ.BBIMUCIATH
TATOTEHUS. 3HAUEHUS CWJI T10 U3BECTHBIM 3HAUYEHHUSM MacC B3aHMMOJCHCTBYIOLIUX TENI U UX
15/5 Hucrpyktazk mo TB. JlaGoparopHas | YCKOpeHHUid. BblUnCIsATE 3HAYEHHS YCKOPEHMH TeJl MO M3BECTHBIM 3HAYCHUAM
pa6ora Ne3 «M3ydyeHue IBMXKEHHUS Tela, JICUCTBYIOIIMX CUJ MU MacC Tel.BblUMCaATh 3HAYEHUsS YCKOPEHHH Tell IO
OPONIEHHOTO TOPU3OHTATHHOY U3BECTHBIM 3HAUEHUSAM JEMCTBYIOIMX CWJI KU Macc Ten.llpumensaTs 3akoH
16/6 JlebopMaliy M CHJIBI YIOPYrOCTH. 3akon| BCCMUPHOTO TATOTCHHS IPH pacyeTax CHI M yCKOPCHHIl B3aHMOCHCTBYIOIINX
I'yka. Bec. HeBecoMOCTb. Ten. 3MepsATh CHIIbI B3aUMOIEHCTBUS TEIL.
1717 Hucrpykrax no TB. JlaGopatopHas paGora BPMUCIATE 3HAUCHUS CUJT M YCKOPECHUH.
Ned «3mepenne KECTKOCTU NPYKUHBI»
18/8 Cunel  Ttpenusa. MHucrpykTrak mno Tb.
JlaGopatopnast pabora Ne5 «M3mepenue
K03 pHIIMEHTA TPEHUS CKOIBbKEHUS»
19/9 Pemenue 3a1a4 1o TeMe «CHIIBI B IPHUPOJIE».
CamocrosTenbHas paboTa.
3aKOHBbI COXpaHeHHUs B MeXaHuKe. (7 4acoB)
20/1 Hmnynbc. 3aKOH COXpaHEHUs] UMITYJIbCa. 3HaTh/IOHUMATh CMBICT MOHATUH «UMIYJbC TENa», «UMITYJIBC CHIIBD); 3aKOHA
21/2 PeakTuBHOE ABMKeHME. Pelenue 3ajgad Ha | COXpaHEHUS UMIIYJbca, «paboTa», «MeXaHHYecKas JHEpPrHs», CMbICI HOHSITUS
3aKOH COXPaHEHHUs UMIYJIbCa. 9HEPTUH, BUJIbI SHEPTUH U 3aKOHA COXPAaHEHUS YHEPTUU
22/3 Mexanuueckasi pabota ¥ MOITHOCTh CHJIBI. VYMeTh BBIUHUCIATh U3MEHEHHE HMIyJibca Tejla IMpU yaape O IOBEPXHOCTb,




23/4

Kunernueckas »sueprus. IloreHunanbHas

SHEPrusl.

BBIUUCIIATH PalbOTy, TOTCHUUAIbHYI0 M KHHETHUYECKYIO DSHEPTui0 Tena,
OIMCHIBATH U OOBSICHATH MPOIIECCHl U3MEHEHUS! KWHETUYECKON U NOTEHIIMATBHON

24/5 PaboTa CHIIBI TSHKECTH M YIPYTrOCTH. 3aKOH | DHEPTUU Tela IPU COBEPIIEHHM PAOOTHI, NPUMEHATH IIONYyYEHHbIE 3HAHHUSA U
COXPAHEHHUsI SHEPTHH B MEXAHHKE. YMEHUS [IPU  PELIECHUN 3a/1a4.

25/6 Hucrpykraxk mo TB. JlaGoparopuas | IIpyMEHATs 3aKOH COXpPAHEHHS HMILYJIbCa [JI BBIYHMCICHHS  M3MEHEHUMH
pabora Ne6 «M3ydeHue 3aKOHA COXpPaHEHMs | CKOPOCTEH Tell NPU MX B3aMMOAEHCTBUAX.BBIYMCIATL paboTy CHIl M U3MEHEHHE
MEXaHUYECKOM DHEPTUI. KMHETUYECKON SHEpruM Tena. BBIYMCIATH MOTEHUMAJbHYH) SHEPrUI0 TEl B

26/7 KonrpoJabHass padora Ne2. «/luHamuka, TPABUTAIMOHHOM  MOJE. HaxoauTe DNOTEHUHAIBHYI0 3HEPTUI0  YIPYTO
3aKOHDI COXpPaHEHHUSI B MEeXaHUKEe) I[e(bOpMI/IPOBaHHOFO TejJa II0 H3BECTHOH I[e(bOpMaHI/II/I n JXCECTKOCTU TeEia.

IIpuMeHATH 3aKOH COXpaHEHUs MEXAHWYECKOM DJSHEpPruM IIpU pacyerax
pe3yabTaTOB B3aWMOJCHCTBUNA TEJI TPABUTALMOHHBIMU CWJIAMH U CHIIAMH
YIPYTOCTH.

OCHOBBI CTATUKU U THJIPOMEXaHHUKH (5 4acoB)

27/ AHanu3 KOHTPOJBbHON paboThl W Koppekiwus [IpuMeHaTs npu 0ObICHEHUU paBHOBECHUS Tell (PU3NUYECKUE MOJENU: aOCOIIOTHO
YVJI. PaBHOBecue MaTepuaabHOM TOYKM M| TBEPJIOE TEJIO, LIEHTP Macc M LEHTP TSKECTH Tena; (PU3MUECKHE BEIUYMHBL:
TBEPIOrO Tea. MOMEHT CHJIbL, IIJIEYO CUIIBIL.

®opmyaupoBaTh U OOBACHATH MEPBOE U BTOPOE YCIOBHUS PAaBHOBECHS TBEPAOIO

28/ Buabl paBHOBecUs. Y CIOBUS PABHOBECHSI. Tena.

[IpuBOIUTE IPUMEPHI BUJIOB PABHOBECUS TBEPABIX TEIN, IPOCTHIX MEXAHU3MOB.
@opMynMpOBaTh:  YCIOBHE PABHOBECHsI phplyara, NPUHLMI MHHUMYyMa

29/ Hncrpykrak no TB. JlaGopatopHas paGora NOTEHUHATLHON SHEPTHH.

No7 «M3ydeHHe paBHOBECHS Tela IO [IpuMeHATH ycioBUE paBHOBECHS pbluara /Ui 0ObICHEHHs AEHCTBUS PA3ITUUHBIX
NelCTBHEM HECKONBKUX CHIIY WHCTPYMEHTOB, UCIIOJIb3YEMBIX B TEXHUKE U OBITY.
IIpuMeHATH yCI0BHUSA paBHOBECUS TBEPABIX TEJI K PELICHUIO 3a4a4.

30/ JlaBienne. 3akoH mackams.  PaBHOBecue dopMynHpoBaTh U OOBSICHATH HA OCHOBE DKCIEPUMEHTOB 3aKkoH [lackas, 3akoH
PKUIKOCTH M I'a3a Apxumena, ycnoBue tuiaBaHus Tend. OOBIACHATH onbIT Toppuuemv 1o

31/ 3akoH Apxumena. [lnaBanue ten oOHapyxeHuto armocepHoro masienus. M3mepste aTtMochepHoe HaBICHUE C

noMoInpto OapoMerpa anepouaa. HaOmronaTe M aHanu3uMpoBaTh JeicTBHE
apXHMEJI0BON CHUIIBL.
OCHOBBI MOJICKYJISIDHO-KHHeTHYecKoi Teopuu (11 yacoB)

32/1 Ctpoenue BemecTBa. Monekyna. OcHOBHblE| 3HATH/TIOHUMATh  CMBICT ~ TOHSATHH  «BEIIECTBO», «aTOM»,  «MOJIEKYJIay,

monoxkennss ~ MKT.  DxcnepuMeHTanbHble| «uPhy3us», «MEKMOJEKYISPHBIE CHIBD), OCHOBHBIe TmonoxeHus MKT,

ImokasaTeabcTBa OCHOBHBIX monoxkeHnit MKT.
bpoyHoBCKOE nBxeHrne. OCHOBHBIE

CTPOECHHE M CBOMCTBAa Ta3oOB, JKUJKOCTEW M TBEPABIX TEJN, CMBICI MOHATUN
«TeMIieparypa», «aOCOJIIOTHas TeMIeparypa», CBsI3b MEXAY aOCOIIOTHOM

mostoxenust MKT.

TeMHepaTypoﬁ rada u cpez[HeIZ KUHETHYECKOM OHEPT Hel IBHKCHUS MOJICKYII,




33/2

Macca monekyi. KonnuecTBo BeniecTsa.

ocHoBHoe ypaBHeHue MKT, ocHoBHOe ypaBHenue WI'; 3aBUCHMMOCTH MeXAy
MaKpOCKoNnuyeckuMu napamerpamu (p, V, T), XapakTepu3ylOUIMMH COCTOSIHUE

34/3 Cuuiel B3auMo/ieiicTBUS MoJieKyl. CTpoeHue Eo M -y 1 e
JKHJIKAX, TBEPIIX, TA3000PA3HBIX TEIL. rz%sa, CMbICT 3aKkOHOB boitns — Mapuotra, ['eii-JIroccaka I/IU apist. YMeTh
35/4 Wneansmbi ras 8 MKT. OCHOBHOE OOBSICHAT, (U3NYCCKUE SIBJICHUS HA OCHOBE TMPEACTABICHUH O CTPOCHHH
ypasHerue MKT BEIIECTBA, pelIaTh 3a7a4yd Ha onpez[eneHvHe yuciaa MOJICKYII, KOJ'II/I‘ISCTBa
BEIIECTBA, MACChl BEHISCTBA U MACChl OJHOW MOJIEKYIIbI, OOBSICHITH CBOWCTBA
36/5 TemmepaTypa. DHEprusi TEIUIOBOTO JIBUKCHHUS .
MOIEKYIT ra3oB, JKHJKOCTEH, TBEPJbIX TEJ Ha OCHOBE HX MOJIEKYJSPHOTO CTPOCHHS,
- IIPUMEHATh IIOAYyYEHHBIE 3HAHMUS [UIA PEIISHHS 3a7ad, YKa3blBaTh MIPUYMHHO-
37/6 YpaBHEHHE COCTOSIHUS HWJCAIBHOTO  Ta3a P v AU p add, y b
CJICICTBCHHBIC CBS3U MEX]Y (PU3MUECKHMMHU BEIIMYMHAMHU, BBIYUCIATH CPEIHIOIO
["a30BBIC 3aKOHEI .
KHHETUYECKYIO SHEPTHUIO MOJICKYJI IIPY U3BECTHOM TeMIieparype.
38/7 Hucrpykraxk mno TB. JlaGoparopnas | 3HaTh/IOHUMATh CMBICIT MOHSTHI CKHUIICHHEY, «HCTIApEHUE,
pabota Ne§ «JkcrniepuMeHTaIbHas TPOBEpPKa «mapooOpa3oBaHKe»,  «HACBHIIMICHHBIA  Map»,«OTHOCUTENIbHAS  BIAXHOCTHY,
3axona I eii-JIroccakay «aplyalbHOe JTaBJICHHE», YCTPOMCTBO M NPUHLMUI JCUCTBUS TUTPOMETpPA H
v IICUXPOMETPA
39/8 HacepimenHsrit nap. JlaBieHue P P
YMeTh ONMUCHIBATh M OOBACHATH MPOIIECCHI UCTIAPEHUS, KUIICHUS U KOHJICHCAIIUH,
HacklleHHoro mnapa. Kunenue. Mcnapenwue
M3MEPSATh OTHOCUTEIHLHYIO BIIAXXHOCTh BO3TyXa
JKUIKOCTH.
40/9 Brnaxxnocts BO3/1yXa, U3MEepeHne
BJIQXKHOCTH.
41/10 Kpucrammmaeckne u amopHbIC Tea.
42/11 KonrTpoabnas padora Ne 3 Ha Temy
«OCHOBBI  MOJIEKYJISIPHO-KHHETHYECKOT
TEOPHI»
OcHOBBI TepMOAMHAMHUKH (7 4acoB)
43/1 BuyTpenHss SHEPrusl. Pa6ota B | 3HATH/IOHUMATh  CMBICII ~ TOHSTHH  «BHYTPEHHSISI  DHEPTHsI»,«KOJTHYECTBO
TEPMOIMHAMUKE. TEIUIOTBI», «yAeNbHAs TEIJIOEMKOCThY», (GOPMYITy IS BBIYUCIICHUS BHYTPCHHEH
SHEPTUH, rpagUecKuii crocod BEIYUCIECHUS pabOTHI ra3a,CMbBICH MIEPBOTO 3aKOHA
44/2 KomnunuectBo TEIIOTEI. VpaBHeHHE | TEPMOJMHAMUKY, (OPMYIHPOBKY TIEPBOTO 3aKOHA TEPMOAMHAMHKH  JUISA
TEMI0BOro OajzaHca. M30IPOIIECCOB,CMBICIT BTOPOTO 3aKOHA TEPMOJUHAMHKH,YCTPOUCTBO U MPHUHIIHIT
45/3 Pemienuve 3amauy Ha ypaBHEHHE TEILUIOBOrO | JEHCTBHS TEIUIOBOTO ABMrarens, Gopmymy s Beraucnenus KIII.
OajaHca YMeTh pemath 3aJaydl C BBIYHMCICHHEM KOJIMYECTBA TEIUIOTHI, pPaboOThl H
46/4 [lepBBlii 3aKOH TEPMOAMHAMUKM. BTOpoi | HU3MECHEHHUS BHYTPEHHEU 3Hepruu ra3a, Bbraucisath KII/[ TerioBsIx qBUraresne.
3aKOH T€PMOIMHAMHKHU
47/5 [Mpunuun pedicteus u  KIIJ[ TemmoBbix
JIBUTATEJICH.
48/6 Pemenne 3amau mo Teme  «OCHOBEI

TCPMOANHAMUHKN))




49/7

KonTpoJanHasgs paoora Ne 4 Ha Temy

«OCHOBBI TCPMOAMHAMHUKW»

OCHOBBI VJICKTPOANHAMHUKH (22 yaca)

JuekTpocTraTtuka (7 4acoB)

50/1 AHanM3 KOHTPOJBHOH pabOTHl M KOppeKIws| 3HATH/TIOHUMATh CMBICT (QU3NYECKUX BEIHYUH: <«DJICKTPUYCCKUI  3apsy,
YV]I. Uto Takoe »JIEKTpOJMHAMHUKA. 3apsijl.| «3JIEMEHTAPHbIA AJICKTPUUECKUUA 3apsiiy»; CMbBICI 3aKOHA COXPAHEHUs 3apsja,
3aKoH coxpaHeHMs 3apsa. 3akoH Kyiona. ¢usnueckuil cMbicn 3akoHa KynoHa W TpaHUIBI €r0 MPUMEHUMOCTH, CMBICI

51/2 OnekTpuueckoe nose. HanpskeHHOCTh MOHATUN «MaTEPUs», «BEIIECTBO», «IOJIE», HANPSHKEHHOCTH CHJIOBBIX JIMHHM

52/3 [Tosie Toueunoro 3apsjaa, cdepsl. [IpUHIMIT | 2TEKTPUUECKOTO IIOJISA, SHEPIETHYECKON XaPAKTEPUCTHKH DJIEKTPOCTATHYECKOTO
CYIEPIIO3UIHH. MOJI, CMBICH BEJIMYUHBI <QJIEKTPUYECKAs EMKOCTbY», (PU3NYECKHX BEIUYHH

53/4 [ToTeHIMAaNbHAS SHEPTHS 3apSKEHHOTO Teya | «IIOTEHIUA, «paboTa 3JIEKTPUYECKOTO MOJIs
B DI YMeTh 00BACHATH MPOIIECC SJCKTPU3ALUU TEN, BBIYUCIATH CHIY KYJIOHOBCKOTO

54/5 [Torenuuain. PasHoCTh TOTEHIINAIIOB. B3aNMO/ICHCTBH, NPUMCHATHL IIpM PCIICHMM 3aJa4 3aKOH COXpaHCHUA

55/6 CBSI3b  MEXKIy  HANPSKEHHOCTBbIO | | YICKTPHYECKOro 3apsiia, 3akoH KyioHa, onpenessiTh BEIMYHHY W HAlpaBIeHUC
Pa3HOCTBIO [OTEHIMAJIOB. | HANPSHKEHHOCTH DJIEKTPHYECKOTO MOJISk TOYEUHOTO 3aps/ia, NPUMEHSATh TIPUHIMIT
DKBUIOTCHIHATBHBIE TOBEPXHOCTH CYNEPIO3UIINH JIEKTPUUECKHUX TOJIEH JIs1 pacuyera HalpsKEHHOCTH, BBIUYUCIATh

56/7 DIIeKTPOeMKOCTb.  KOH/eHcaTop. DHeprus paboTy mosisi M TMOTEHUMAl NOJs TOYEYHOIO 3apsia, BBIYMCIATH EMKOCTb
3apsHKEHHOTO KOHICHCATOPA. IJIOCKOT'O KOHACHCATOPA,

MPUMEHATH MOJYYEHHBIE 3HAHUS M YMEHHS TIPH PEUICHUU SKCIICPUMEHTAIBHBIX,
rpadUuecKrX, KaUeCTBEHHBIX M PACUETHBIX 3aJ1a4.
3aKOHBI IOCTOSIHHOTO TOKA. JJIeKTPUYECKUI TOK B pa3iu4HbIX cpeaax(12 yacos)

57/1 DNEKTPUUECKHUM TOK. 3HATH/TIOHUMATh CMBICT TIOHSATHUH «DJIEKTPUUYECKUN TOK», «UCTOYHUK TOKa»,
Cuna toka. 3akoH OMa I ydacTKa LIEMH. YCJIOBHUSI CYHIECTBO-BaHUS 3JEKTPUUYECKOIO TOKA; CMBICI BEIMYHMH «CHUJIA TOKAY,
ConpoTHBIeHNE «HaIpsDKeHHe».CMbIcT 3akoHa Oma g ydyacTKa LeNd, YMETb OIpPENeNsTh

58/2 Dnekrpuyeckue 1enu. [locaeqoBaTeabHOE U | COIPOTUBICHUE  MPOBOAHUKOB, (OPMYyITy 3aBUCHUMOCTH  COIPOTHUBIIECHUS
napajuleJIbHOE COEeIMHEHUE POBOIHUKOB. MIPOBOJHHUKA OT €r0 TE€OMETPUUYECKHUX Pa3MEpPOB M pojia BEIIECTBA, U3 KOTOPOTO

59/3 Mucrpykraxx no Th. JlaboparopHas paboTa OH H3TOTOBIICH, 3aKOHOMEPDHOCTM B IENAX C IOCJIEN0BATENbHBIM H
Ne9. «3yuenne MTOCJIe/IOBATEILHOTO ¥ NapajuleIbHBIM CO€AMHEHUEM ITPOBOHUKOB, CMBIC OHITUN «MOIHOCTh TOKay,
MapaJuIeIbHOTO COEIMHEHUS IPOBOAHUKOB» | «paboTa Toka», (GopMyIupoBKy 3akoHa Oma s MONHOHM Lenu, IJIaHUpOBaTh

60/4 Pa6Gota u MOIIIHOCTH ITOCTOSIHHOTO TOKA. OKCIICPUMCHT U BBIINIOJIHATH U3MCPCHUS U BBIYMCIICHUSA.

61/5 SJIC. 3akon OMa IS IOJTHOM LETTH. YMeTh cobupaTh INEKTPUYECKUE IENMU C MOCIEN0BATeNbHBIM U TMapalielbHbIM|

62/6 Mucrpykrax no TB. JlaGopatopras paGora COCAMHCHHEM IPOBOIHUKOB, MPUMEHATh TIPU  PEIIEHWU 3a/ad  3aKOHBI

NelO0  «U3mepenne OJAC u BHYTPEHHETO
COTIPOTUBIICHUS] HICTOYHHUKA TOKaY.

MIOCJIE0BATEIBHOTO U MapalIeIbHOTO COEAMHEHMS IPOBOJHUKOB, PEIIATh 33134y
C IpuMeHeHHeM 3akoHa Owma Ui ydacTKa UEeNW M TOJHOM Uenu; yMeETh
OIpeNeNiATh padoTy M MOIIHOCTb 3JIEKTPUUYECKOI0 TOKA MpPU HapayliebHOM W]
MIOCJIEZIOBATEILHOM COEAMHEHUH TNPOBOJHUKOB, M3MepsaTh DJIC u BHyTpeHHee




COIIPOTHBIJIEHUE UCTOYHMKA TOKA, 3HATh (POPMYIMPOBKY 3akoHa OMa Ui TOJTHOMH|
LEIH.

63/7 DNeKTpUYeCKasi MPOBOAUMOCTh Pa3JIMYHBIX
BEIIIECTB. [TpoBouMOCTB METAaJUIOB,
3aBHCUMOCTB COIPOTHBIICHUS TIPOBOJHHUKA OT|
TEMIIEPATYPHI.

64/8 ToK B OJIyTPOBOTHHUKAX.

65/9 DIEKTPUUECKUN TOK B BaKyyMe. DIIEKTPOHHOA
iTydeBasi TpyOKa.

68/10 [DnexkTpuvecKuié TOK B JKHUIKOCTAX. 3aKOH|
DIIEKTPOJIH3A.

67/11 [DaexkTpudueckuit TOK B ra3ax.
HecaMocTOSTENbHBIA UM CAMOCTOSITCIIBHBIH]
pa3psbl.

68/12 KoutposabHas paGora Ne 5. «3akoHbl

MNOCTOAHHOI'O TOKA».

3HaTh 3HaYEHUE CBEPXIPOBOJHUKOB B COBPEMEHHBIX TEXHOJIOTHUSX,

YMeTh 00BSICHATH IPUPOJTY DJICKTPUISCKOTO TOKA B METallIaX, 3HATh/ OHUMATh
OCHOBBI JJICKTPOHHOW TEOPHH, YyMETh OOBSICHATh MPUUYUHY YBEITUUYCHUS
COMPOTHUBIICHUS METAJUIOB C POCTOM TEMIEPaTyphbl, OMUCHIBATH U OOBSICHSTH
YCIIOBHSI M TIPOLIECC MPOTEKAHUs 3JIEKTPUUECKOTO pa3psia B MOJIYIPOBOJIHUKAX,
BaKyyMe, JKUIKOCTH, Tras3aX, 3akoHbl dapanes, IpouLecc >3JEKTPOIM3a U €ro
TEXHUYECKOE IPUMEHEHUE.




Kanennapno-remaTndeckoe nmiianuposanue 11 kiaacce.

68 yacoB (2 yaca B HeJ1eJI10)
Hara No Tema XapakTepucTrKa OCTOBHBIX BUOB JIEATEIbHOCTH YJaIlerocs
naH | Gakt
OCHOBBI 2J1eKTPOAUHAMUKHU(TIpoao zkeHne) (10uacoB)
MarnuTtHoe noJie (5 yacoB)

1/1 BBOAHBII MHCTPYKTAX 11O OXpaHe Tpy/a. JlaBaTh onpeneneHus:0fHOPOJJHOE MAarHUTHOE I0Ji€, BEKTOP MArHUTHOM
B3aumoneiictBue TokoB. MarHuTHOE 1MoJie TOKa uaayknun;, ONHUCHIBATh ONBIT DpCTeAa; MPUMEHSATh MPaBUIO OypaBuuKa s

2/2 BekTop MarHuTHOW WHAYKIHMK. JIMNHUM MAarHUTHOM | KOHTYPHBIX TOKOB. ONMCHIBaTH IMOBEACHHE PAMKH C TOKOM B OJHOPOIHOM
WHIYKIIUU MarHuTHOM TIOJI€; OIpPEACNIATh HANpaBJICHWE JIMHUNA MAarHUTHOW WHIYKIIUH,

3/3 Monyib BeKTOpa MarHUTHOW MHAYKIUA. Cria UCIIONB3YSl TMpaBWwiIo OypaBuMKka (JI€BOW pyKH); HCCIEeNOBaTh JeHCTBHE
Awmrnepa MarHuTHOTO TOJsi Ha TMPOBOAHUK C TOKOM.Beruucnsate cuny Jlopenna.

AHanmM3upoBaTh B3aMMOJICUCTBHE JBYX MapalIebHbIX TOKOB. BBIYMCIATH

4/4 I/IHCprKTa)K nmo Th. ﬂa60paT0pHa;{ pa60Ta Nel MarHuTHBI  IIOTOK, HHAYKTUBHOCTh  KaTyIOKW, OHCPIrHK0 MarHuTHOI'O
((I/IgMepeHHe CUJIBI B3aHMOHCﬁCTBHH KaTYyIIKH C HOHH.HpI/IMeHHTB IMOJIYYCHHBIC 3HAHUA K PCIICHUIO 3a1a1
TOKOM M MarHuTa

5/5 JleficTBME€ MarHWTHOTO TIOJISI HA JIBHKYIITHICS
3apsia. Cuna Jlopenna.

DJIeKTPOMarHuTHasi MHAYKHus (5 4acoB)

6/6 SIBneHne ANEeKTPOMArHUTHON MHIYKIUH. HabmtonaTe sBJ€HHME HJIIEKTPOMAarHUTHOM WHAYKLIMWA; MPUMEHSITh 3aKOH
MarHuTHBbIi MOTOK. ANIEKTPOMArHUTHOM MHIYKLIUU AJiA pelieHus 3anad. McecnenoBaTh 3aBUCUMOCTD
3aKOH JIEKTPOMArHUTHON MHIYKIIHH. OJIC MHAYKIMU OT CKOPOCTH JBMXKCHHSI MPOBOJHUKA, €T0 JUTMHBI U MOJYJIS

717 HMucrpykrax no Th. Jlabopatopnas pabora Ne2 BEKTOpaMarHuTHON wuHAyKiuu.Habmonate U OOBACHATH BO3HUKHOBEHUE
«MccnenoBanue sIBICHUS DJIEKTPOMArHUTHOM WHIYKIIMOHHOTO TOKa TP 3aMBIKAHUM U Pa3MbIKaHUU LIETH. Y METh HAaXOJIUTh
WHIYKIAW» MyTH pEeUIEeHUs 3a/1a4 Ha JIEKTPOMATrHUTHYIO UHIYKIHIO.

8/8 3aKOH AMIEeKTpoMarHuTHoW nHAykuuu. J/1C
WHIYKIIMY B JBIDKYIIUXCS MPOBOTHUKAX.

9/9 Camounnykuus. UHIyKTUBHOCTb. DHEprus
MarHUTHOTO TIOJIS TOKA. DJIEKTPOMArHUTHOE TT0JIe

10/10 | KonrpoJabHas padora Nel. « MarautHoe 1oJie.

JIEKTPOMATHUTHAS MHIVKIIHS.

Kojeoanus u BoaHbI (15 yacoB)

Mexannuyeckue koJsebanus (3 yaca)




11/1.

AHam3 KOHTPOJIBHOM paboTh! M Koppekius Y'Y 1.
CBoOoIHBIE U BBIHYK/ICHHbIE KOJIcOaHus. Y cioBue
BO3HMKHOBEHUS CBOOOHBIX KOJICOAHUH
MaremaTuyeckuil U Npy>KUHHBIA MASITHUK.
JlnHaMuka Kos1e06aTeIbHOr0 TBHYKEHUS

[TpuBoauTH mpHUMEpHl KoNeOaTeNbHBIX JBUWKEHUH. [loHMMaTh cMBICT U
3alUCBIBaTh (POPMYJIbl ONpeAeaeHus (PU3NYECKUX BEJIMYMH: IEPUOJ M 4acToTa
KOJICOAHUH: TIEPHOJ U LMKINYECKasi 4acToTa, Mepruo]] KojleOaHuil mpyKUHHOTO
Y MaTEMAaTUYECKOTO MASITHUKOB.

[IpuBoauTh oOmpeneneHUss NOHATUN: KojeOaTenbHas CHUCTEMA, PE30HAHC.

12/2. HNucrpykrax mo Th. Jlaboparopuas padota Ne3 PaccmarpuBarh: yclnoBHs, IpH KOTOPBIX B KOJEOATENbHBIX CHCTEMAax
«Ornpenenenue yCKOpeHHsl CBOOOTHOTO MaJICHUS BO3HHUKAIOT M TIOJJIEP>KUBAIOTCSI CBOOOHBIE KOJIeOaHus, CBA3b KOJIe0aTeIbHOrO
IIPY HOMOIIY MasiTHUKA» JBYDKEHUS C PaBHOMEPHBIM JBIJKEHHEM [0 OKPYXKHOCTHU. Mcmoab3oBarh

13/3. ["apmoHHMueckue Koebanus, Gasa KoJIeOaHHH. buznyecKue MOJENN — TapMOHUYECKUE KOJIeOaHUSs, MPYKUHHBIA MasTHUK,
[IpeBpalieHye SHEPTUK IPH FAPMOHUYECKUX MaTeMaTHYeCKUH MasTHUK, TapMOHMYECKas BOJIHA — MpPU ONHMCAHUU
Konebanusx. Pesonanc u 6opsba ¢ HUM KoJ1e0aTeNNbHbIX. Habmogate u  OOBSCHATH CBOOOJHBIE — KOJEOAHHS

HOPY)KUHHOIO W MaTeMaTHYeCKOro MasTHUKOB. VccienoBaTh 3aBHCUMOCTh
nepuoga KojiebaHM Trpy3a Ha IPYXKUHE OT MacChl Ipy3a MU JKECTKOCTH
npyXuHbl. OmnpenensaTh YCKOpeHHe CBOOOJHOrO MaJeHHs C IOMOIIbIO
MaTEMaTUYeCKOr0 MAasTHUKA. 3aluChbiBaTh [U aAHAJIW3UPOBATh| YpPaBHEHMUS:
rapMOHUYECKUX KOJIeOaHUHM, KojeOaHUN TIpy3a Ha MpYKUHE, JBUKECHUS
MaTeMaTUYeCKOro MasTHHMKA. PaccmaTpuBaTh NpeBpallleHHE HHEPrUM IpU
rapMOHUYECKUX  KoJeOaHMsX, 3aTyXalollue KoJIeOaHUs, BBIHYXJIECHHBIE
KoJieOaHusl, MEXaHUYECKUN pe30HaHC, [aBTOKoJeOaHus. |. [IpuMeHsATh MOHATHA
U 3aKOHbl MEXaHWKM IIPU PELICHUH 3a7ay Ha pacyeT OCHOBHBIX (PU3MUECKUX
BEJIMYMH, XapaKTEPU3YIOIIUX K0JIeOaTeIbHOE JBUKECHHUS
DJIEeKTPOMarHuTHbIe KoJie0aHus (5 4acoB)

14/4. CBo0OoiHbIe KOJI€0aHus B Kose0aTeIbHOM KOHType. | PaccmaTpuBaTh BO3HUKHOBEHHE CBOOOIHBIX AJIEKTPOMArHUTHBIX KOJeOaHUM B
ITpeBparieHue sHEpruu Npu MIEKTPOMATHUTHBIX uaealbHOM KojebaTeabHOM KOHType. IloHMMarh CMbICT M 3aluChIBaTh
konebanusx. [leproa cBOOOAHBIX IIIEKTPUUECKUX dbopmynbel  ompeneneHuss (PU3MUECKUX BEIUYMH: TMEPUOJ  COOCTBEHHBIX
KosiebaHui. [lepeMeHHBIN 2JIEKTPUYECKHI TOK AJIEKTPOMArHUTHBIX KojebaHuii (popmyna TomcoHa), HMKIMYECKas YacToTa

15/5. AKTHBHOE comnpoTtuBiieHue. [leiicTpyroiiee COOCTBEHHBIX 3JIEKTPOMArHUTHBIX KojiebaHui. ,/laBaTh ompezesneHue MOHATHS
3HaYeHHE CUJIbI TOKA U HanpsbkeHust. EMKocTh 1 — QaKTUBHOE, €MKOCTHOE€ M WHIYKTUBHOE CONPOTHUBIICHUSA; Bbruncisate
WHAYKTUBHOCTH B II€IM IEPEMEHHOT0 TOKa JefCTBYIOIIee 3HAYEHUS CHJIbI TOKA U HAIPSDKEHUSI, EMKOCTHOE COTPOTHUBIICHUE

16/6. Pe3onaHc B ariekTpuuecKoi 1ienu KOHJIEHCATOpa, HWHAYKTHMBHOE  CONpPOTHBIEHHE Karymku. CpaBHUBaTh

BBIHY/ICHHbIE U CBOOOIHBIE JIEKTPOMArHUT-
Hble KojeOaHus B KosebareabHOM KOHType. CTpOUTh W aHAIM3MPOBATH

17/7. ['eHepupoBaHUE IEKTPUUECKON SJHEPTHUH. rpaduKy 3aBUCUMOCTH MTHOBEHHOTO 3HAUEHHs MEPEMEHHOrO HAMpSIKEHUS U

Tpanchopmaropsl

CWJIbl NCPEMCHHOI'0 TOKa OT BpPCMCHHU. I/I3yanL: HCpCMCHHBIfI TOK KakK




18/8 ITpon3BoaCTBO, IEpeIada U UCIIOJIb30BaHUE BBIHY)KJICHHbIC 3JICKTPOMAarHUTHbIE KOJICOAHHUS; YCTPOMCTBO M NPHUHIIMII
JJEKTPO3HEPIUH JectBus  TpaHcopMaropa, YCTPOWCTBO  MHIYKLMOHHOTO TIeHepaTopa
IIEPEMEHHOTI0 TOKA, [Ha3HAUY€HHUE TOBBIIIAIOIIETO U TIOHU-
JKaloIero TpaHc(hOopMaTOpPOB MpH Iepefade 3JIEKTPUYECKOM HHEepruum Ha
OOJIBIITNE PACCTOSHUS.
Mexannueckue BoJIHbI (3 yaca)
19/9 BonnoBele aBieHus. Pacnpoctpanenus [ToHumaTth cMbICT M 3anuchiBaTh (OpMynbl omnpeAenaeHUs (pU3MUECKUX
MEXAHUYECKUX BOJH BEJIMYMH: CKOpPOCTh M JUIMHA BOJHBL. [lpuBOAWTH omnpeneneHus MOHATHIL:
BOJIHA, BOJIHOBas IOBEPXHOCTb, Jy4, TOH. OOBICHATE: MeXaHU3M
20/10 | Jlnuna BomHbL. CKOPOCTH BOJHBI BO3HHMKHOBCHUS (Ha MOJICNM) IONEPEYHBbIX BOJH, YCIOBUE PACHPOCTPAHCHUS
3BYKOBBIX  BOJIH, BO3HUKHOBeHHE 9xa. OOcyxnaTb:  OCOOEHHOCTHU
pacnpoCTpaHEHHUs] IONEPEYHbIX U MPOJOJIBHBIX BOJH B Cpelax, BpEIHOE
21/11 Bounbl B cpefie. 3ByKOBBIC BOIIHBI BIMSIHME LIymMa Ha 4elloBeKa M >KMBOTHbIX. IloHuMarh Qusnueckuili cMbica
XapaKTEpUCTHUK 3ByKa: TPOMKOCTb 3ByKa, BbICOTAa TOHA, TEMOP.
IIpuMeHATh NOHATUSA W 3aKOHBI MEXAHMKHM IPU PEIICHUU 3a1ad Ha pacyer
OCHOBHBIX (DU3MUECKUX BEJIIMYUH, XapaKTEPU3YIOIINX BOJIHOBOE ABUKEHUS
DJIeKTPOMarHMuTHbIEe BOJIHBI (4 yaca)
22/12 W3myyeHue 31eKTpOMarHuTHHIX BOJIH. [1n0THOCTH W3y4arb:  BO3HUKHOBEHHE  DJJEKTPOMAarHUTHBIX  BOJH B OTKPBITOM
IIOTOKA IEKTPOMAarHUTHOTO U3JIy4EHUs K0JIe0aTeIbHOM KOHTYpPE; SKCIIEPUMEHTAIbHO CBOMCTBA 3JIE€KTPOMArHUTHBIX
BOJIH, CHEKTP 3JEKTPOMAarHUTHBIX BOJIH. M3ydaTh NPUHLMIIBI PagUOCBSI3H U
23/13. | U3o0perenue paano A.C.IloroBbim. [TpuHITUTIBEI TEJeBUICHU.
painocCBA3U HpI/IBoz[I/ITL IpUMEPBLl BUIOB PaJUOCBA3M U CHUCTEM IIepeaaydyu TCEICBUICHHUI.
Pemate 3amauMm  Ha oONpejAereHHE OCHOBHBIX (DU3MYECKHUX  BEIMYMH,
24/14 CBOJICTBA BIEKTPOMATHUTHBIX XapaKTEePU3YIOIIMX AIEKTPOMAarHUTHbIE KOJeOaHusl U BOJIHBI, TpaHC(HOPMATOPHI
BOJH. PacnpocTpanenue pagnoBoOIIH.
Pannonoxanus. [lonstue o renesunenuu. Passurue
CPEJICTB CBSI3HU
25/15 KoutpoJuanHas padora Ne2 «KoJsed0anus u

BOJIHBI»

Ontuka (14 yacoB)

CaeTtoBble BOJIHBL. ['eomMeTpuyeckasi 1 BOJIHOBasi onTuka (12 yacos)




26/1.

AHan3 KOHTPOJIBHOM paboThl U Koppekuus YVY/I.
PasButne B3msinoB Ha mpupony csera. CKOpocTb
ceera. llpunnun IroiireHca. 3akoH OTpa)KeHUs
cBeTa

OOBACHATH TPAMOJIIMHEHHOE pPACIpPOCTpAaHEHHWE CBETa C TOYKH 3PEHUs
BOJIHOBOHM TEOPUH; CTPOHUTH U UCCIIEIOBATh CBOMCTBA N300pakeHUs TpeMeTa B
IIOCKOM 3epkaie. OOBACHATH OCOOCHHOCTH TMPOXOXIEHHUS CBeTa dYepes
rpaHMIly pasfena cpel. M3MmepsaTh TOKaszarellb MPEJIOMIICHUS CTEKIIa;

2712. 3akoH npenomiieHus ceeta. [lomHoe oTpakeHue HaOmomaTh W 0000maTh B TPOIECCE IKCICPUMEHTAIBHON JESITeIhHOCTH.
HaGnronate qucnepcuio cBeTa;uccieoBaTh COCTaB O€JI0ro cBera; HalOJIroAaTh
28/3. Mucrpykrax no Th. Jlabopatopas pabota Ned | PA3IOKeHNe Oenmoro cmBera B CHEKTp. lIpumMeHSATH 3QKOHBI OTPAKCHUS 1
«M3Mepenue TOKa3aTeNs IPETOMICHHS CTEKIA» IPEJIOMIIEHHUS CBETa MpH pelieHuu 3a1ad. CTpouTh XoA Jdydell B cobuparoeit
29/4. OnTHaecKIe NpUGOPHLJTHH3EL, Toctpocrue | HH3E;  BLIMHCIATL  ONTHYECKYIO CHIY JIMHSEL OnpenensiTe BETUYMHBL,
W30GP@KEHHS B THH3AX. BXOZAIIME B GbopMyily TOHKOW JIMH3bI, XapakTepu3oBaTb H300paKEHHUs B
30/5. Uncrpyxrax no TH. Jlaboparopras pabora Ne cobupatonieii mH3e. PaccunteiBath hokycHoe PAcCTOAHNE 1 ONTHUCCKYIO CHITY
«ONpeneNcHne  ONTHYECKOW Cumbl  ymapspr | CHCTEMBI H3 JIBYX IHHS; HAXOIMTE rpaduyuecKu riIaBHbIM (QoKyc onTHyeckoi
(DOKYCHOTO PACCTOAHHS COBUPAMOIIEH THH3bD CHCTEMBI U3 JABYX JUH3. ONpeaensiTh YCIOBUSI KOTePeHTHOCTH BOJIH. OOBICHATH
31/6 TTacIepcHs CBeTa yCIOBUS MHUHMMYMOB M MaKCUMYMOB IIpH HHTEP(GEPEHIMH CBETOBBIX BOJIH.
307 Virrepheperm pe— TprvereHHe Habnronate unTepdepenuio ceera. Habmonare nudpakinuio cBeTa Ha Ienn u
B HUTH; ONPENENATh YCIOBUE HNPUMEHUMOCTH NPHUOIMKEHHs TeOMETPUYECKON
33/8. Judpaknus ceera. Jludpakunonnas penierka %HT;KH .
34/9. Wncrpyxram o Th. Jlabopatopas pabota Neo a0iroaTh MHTEP(EPEHLNIO CBETa HA MBUIBHOM IUIEHKE U JU(PAKIMOHHYIO
% KapTUHY OT JIBYX TOYEYHBIX MCTOYHHKOB CBETA MPH PACCMOTPEHUHU HX Yepe3
«M3MEpEHHE JUIMHbI CBETOBOI BOJHBL OTBEpCTUs pPa3HbIX JuaMeTpoB. OmnpenensaTb ¢ MNOMOILBIO JU(PPAKLUOHHON
PELIETKH TPaHMIBI CIIEKTPAILHOW YyBCTBUTEIHHOCTH YEJIOBEYECKOTO TIJIa3a;
35/10 Tlonspusauus ceera. [71a3 Kak oNTHYECKas cucTema | NPHMEHATh YCIIOBUS TU(PPAKIMOHHBIX MAaKCUMYMOB 1 MUHMMYMOB K PELICHUIO
3a7a4. 3HAKOMUTHCS C AU(PPAKIIMOHHON PEIIETKOW KaK ONTHYECKHUM PUOOpOM
U C €e MOMOIIbI0 U3MEPATh JJIMHY CBETOBOW BOJIHBI. [IpUMEHATH MOJIy4YeHHBIE
3HaHUS K PEIICHUIO 3a/1a4
36/11 O060061enre Tembl «CBETOBBIE BOJIHBEIY. Perrenue
3a1a4
37/12 KoutpoJsanHas padora Ne3 «CBeToBbI€ BOJTHLDY
N3ziny4denus u cnekTpsl (2 yaca)
38/13. | AHanu3 KOHTPOJIBHOHN paboThl u Koppekims Y Y /.
Buner nznyuenuit. Uctounuku cera. CHekTpsl u
creKTpanbpHble annaparbl. CIEKTPaAIbHbIN aHAIN3
39/14. | UndpakpacHoe U ynbTpaduOIETOBOE H3IITYyUCHHUS.

PentrenoBckue syun. Illkama 351€KTpOMarHUTHBIX




| BonH

OCHOBBLI ClIENIUAJLHON TEOPHUH OTHOCUTEJILHOCTH (3 yaca)

40/1. [TocTynatsl TEOpUU OTHOCUTEIHHOCTH. OO6cyxaath TpPYIHOCTH, BO3HHUKAIONIME TIPH PACIPOCTPAHECHUM MPUHIIMIIA
OTHOCHUTEJIBHOCTH Ha 3JIEKTPOMAarHuTHble sBieHHs. Ilo3HakoMuTbea ¢
dopmymupoBkamu  moctynatoB CTO wu  ux (Qu3MYecKoil CyITHOCTBHIO.

41/2 PenstuBuCTCKAs TUHAMUKA OnuceiBaTh cXemy OIbITa Maiikenbcona—Mopiu. [[TpuBOIUTH
HKCIIEPUMEHTAIbHbIE JIaHHBIC, MOATBEPXKIAIOIINE HE3aBUCUMOCTh CKOPOCTH

42/3. CBsI3b MEX]Ty MaCCOM M SHEPruei CBETa OT IBYKEHNS HCTOYHHUKA. ] .
PaccmarpuBaTh OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH COOBITHH, MPOMEXYTKOB
BpeMeHnu u pacctostauii B CTO. 3anuceiBath Gpopmyny DHUHIITEHHA U TOHUMATh
ee ¢usznyeckuid cMmpici. M3ydaTh 3aBHCHMOCTh MEXKIY MAacCOH, UMITYIbCOM U
sHeprueit B CTO.

KBanTtoBas ¢usuka (17 yacoB)
CBeToBbI€ KBAHTHI (5 4acoB)

43/1. dotordpdexr. Teopus dorodrpdexra. YpaBHenue | DopMynupoBaTh KBaHTOBYIO Turoresy Ilmanka,  3akoHbl (oTodddexra;
OlHIITEeHA. paccuuThIBaTh MaKCHUMAaJbHYIO KHHETHYECKYIO SHEPrHI0 3JEKTPOHOB IpH

44/2. @otonsl. [Ipumenenne gpororpdexra. doroaddexre. M3pickuBaTh myTH pemieHus 3agad no Teme «DorodddexTy.

45/3. JlaBienue cBeTa. XMMHUYECKOE JIEHCTBUE CBETA. [TpuBOANTE JOKa3aTeNbCTBA HAIUYMSA Y CBETa KOPIYCKYJSPHO-BOJIHOBOTO

46/4. Pemenue 3amad mo teme «CBETOBBIC KBAHTHI Jyanu3ma cBoWCTB. M3ydats: onbiTsl JleOenesa.

47/5. KonTposbHasi padora Ne4 no teme «CBeTOBbIE
KBaHTBI»

ATtomuasn ¢pusuka (3 yaca)

48/6. AHan3 KOHTPOJIBbHOM paboThl U koppekuus YVY/I. | M3yuaTs: onblTel Mosedb atoma ToMmcoHa, onbITel Pesepdopra, miaHeTapHyro
Crpoenue aToma. OnbITH Pesepdopna. | momens aroma. PaccmarpuBarh Moaens aroMa Bojaopoda 1o bopy.
[Tnanerapnas  Monens  atoma.  KBaHTOBbIE | AHAJIM3UPOBATh HHEPreTHUECKYIO JTUarpaMMy aroma Bojaopoja. OOBICHATH
noctynatel bopa. Jlazepsl. MIPOUCXOXKICHNE JIMHEHYAThIX CIEKTPOB ¢ mo3uuuil Teopun bopa. [Paznnyars

49/7. Hucrpykrax no Th. Jlabopatophas padota Ne7 « | CIIOHTaHHOE U BBIHYXKJEHHOE M3IydeHHs.] [OmucelBaTh cBOMcTBa M 001acTH
Habmronenue  CIIOMIHOIO WM JWHEHYATOro | mMpUMEHEeHus jazepHoro usnydenus. O0Cyxaarh pe3yabTaT onbita Pesepdopra.
CIIEKTPOBY»

50/8. Hucrpykrax no Th. JlaGoparopHas padora No§ «

VccnenoBanue ciekTpa BOJOPOIa»
duszuka aToMHOro siapa (7 yacos)

51/9 MeTtonbl perucTpanyy  dJEMEHTApHBIX YacTHIl. | PaccMaTpuBaTh METOIBI PETHCTPAlMU  3apsHKCHHBIX dacTHil. [loHMMaTh
Bupl pagiioakTUBHBIX M3ITyYSHHH. ¢u3nueckuif CMBICT MOHATHA M BEJIMYMH: MAaccoBO€ U 3apsA0BOE YHUCIA,

52/10 PannoakTtuBHbIE MIpeBpaLICHHUSI. 3aKoH | DHEPTUs CBSI3U U yAeIbHas

pPaaArOaKTUBHOI'O paciiaaa. HepI/IOI[ MnoJjrypacnanaa.

OHEPTHUA CBA3U aTOMHOI'O d1pa, pa,Z[I/IoaI(TI/IBHHﬁ pacian, rnepuoa mnojaypacmnaja,




53/11 CtpoeHue aToOMHOrO siipa. DHEPrusl CBA3U SAEp. | AAEpHas peakUus, SHEPreTUYECKUI BBIXOJ SIACPHON peakLuu, LENHas saepHas
W3otomnsl. peakuus,

54/12 Hucrpykrax mo Th. JlaGoparopuas padora Ne9 | koaddHULNEHT pa3sMHOKCHUS HEHTPOHOB, KPUTHUECKAs Macca, [TepMosiiepHast
«Ornpezenenye UMIyIbCa U SHEPTUU YACTHUIIBI MPU | PEAKUUA]|, HMOHU3HPYIOIIEE W3JIydeHUE, TIONIOIICHHAs 1034 W3JIy4eHus,
JBUKEHUM B MATHUTHOM I10JIE» MOIIIHOCTb ~ TIOIVIOIEHHOM  JO3bl  M3Jy4Y4€HHUs, OKBHUBAJCHTHAs  J103a,

55/13 | SAnepubie peakuuu. [lenenue snep ypana. LlenHsie | 37€MEHTapHas YacTHLA, aHHUTHILSILIASL.

AACPHBIC pCAKIMU. H,HeprIfI PEaKTop. HpI/IBOI[I/ITb NpuUMEpLl  U30TOIIOB  BOAOPOJA. OnuceIBaTh: IIPOTOHHO-

56/14 TepmosinepHble peakiuu. IIpuMeHeHHe sAepHOi | HEUTPOHHYIO MOJENb aTOMHOTO s/pa, BO3HUKHOBEHHE JeeKkra Macc.
SHECPIrCTUKU. Buomornueckoe I[Cf/iCTBI/IG paguanuu. PaCCManI/IBaTB CBOWCTBA AACPHBIX CHUJI, CUJIIBHOC (;mepﬂoe) BSaHMOI[efICTBHe

57/15 KouTpoJgnHas paﬁOTa No5 o temMe «AtTomMHas | HYKIIOHOB. AHa.]'H/I?)I/IpOBaTB rpa(i)I/IK 3aBUCUMOCTH y,Z[eJ'IBHOI;’I OHEPIUn CBA3HU
buznka. Pusuka aTOMHOTO SAPA» ATOMHOTI'O Apa OT YKCJjia HYKJIOHOB B HEM (MaCCOBOFO

yucna). M3ydaThb cxeMy YCTaHOBKHM [IJIsl HCCIEAOBaHUSA PaJUOaAKTUBHOTO
W3JIy4CHHUS.
[Tonumarp (¢usnueckyro mnpupony anbda-, Oera- U TramMma-U3JIydeHUH.
®opMynupoBaTh U MPUMEHSTH MPABUIIA CMELICHHS JUIS OOBSACHEHHS aib(a- U
OeTa-pacniafioB (SJIEKTPOHHBIN pacran).

JyieMeHTapHble YacTulbI (2 yaca)

58/16 AHam3 KOHTPOJIBHOU paboTsl n koppekuust YVY/I. | [lpuBoaute nmpumepbl QpyHIaMEHTAIbHBIX 4YacTHIl. PaccMarpuBaTh CBOWMCTBA
®Du3KKa NIEMEHTAPHBIX YACTUIL. AJIeMEHTapHbIX yacTull. OnuceiBaTh PyHIaMEHTaIbHbIE B3AUMOACHCTBUS

59/17 Enunas ¢usnueckast kaptuHa Mupa

Crpoenne Beesnennoii (S yacoB)

60/1 ConHeyHas cucteMa. 3aKOHbI IBUYKEHUS TIaHET. Hcnonw3oBate MHTepHeT 1 MOMCKAa U300paKEHUH acCTPOHOMMYECKUX

61/2 O6ume ceenenus o Connue. VICTOUHUKY SHEPTUU U | CTPYKTYP; HOSICHSTD dusnueckuit CMBICT YpaBHEHHUs
BHyTpeHHee cTpoeHne ConHIa. ®punmana.Kiaccupuuuposars nepruoas! 3Boitonuu Beenennoil. Beictynats ¢

62/3 Hama I'anaktuka. I[IpoucxoxaeHue u 3Bononus JOKJIaJlaMU M NIPe3eHTausAMU. BricTynaTe ¢ 1OKIaaaMy U IPE3EHTALUAMHU
rayiakTuk ¥ 38e31. MHcerpykraxk no Th. OueHuBaTh BO3pacT 3BE37 10 UX MACCe; CBA3BIBATH CUHTE3 TSKEIIBIX JIEMEHTOB
JlaboparopHuas pabota Ne 10 «Omnpenenenue B 3Be3JlaX C MX pacloyio)keHueM B Tabnuie MeHaeneeBa. BeicTtymars ¢
nepuoja oopalieHus JBOMHBIX 3B€3/1» (IIeUaTHbIE AOKJIalaMun
MaTepuabl).

63/4 Hama [amaktika. Mecro CoilHEYHOW CHCTEMBI B
I'ayaktke Mueunsiii [1yTs.

64/5 Teopuss bonpmioro B3pblBa M pacIIMPSIOLIEHCS
BcenenHon

IloBTOpenue (3 yaca)
‘ ‘ 65/1 ‘ TToBTopenue 1o TeMe «MexaHuuecKHe Pemarp 3amaun Ha pacuyer (QU3MYECKUX BEIWYUH, aHAIMW3 TMPOIECCOB H

SABJICHUSA»




(U3NYECKUX SIBICHUH.

66/2 [ToBropenue mo teme «MonekynsapHas (uzuka u
TEPMOINHAMHKAY

67/3 [ToBTOpEeHNE TEMBI «DJEeKTpOCTaTHKA u
AIIEKTPOAMHAMHUKAY

Peseps 1 uac
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