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1. Ilnanupyembie pe3yJbTaThl 0CBOECHHS YUeOHOT0 MpeaMeTa, Kypca.
JlesaTenbHOCTh 00pa30BaTEILHOTO YUpPEKIASHUsI 0011ero o0pa3oBaHus B 00ydeHUH GU3UKE B CpeaHEH (MOJTHOM) IITKOJIE JOKHA
OBITh HaNpaBJICHA HA JOCTH)KCHHE 00YJAIOIIUMUCS CICTYIOINX JUYHOCTHBIX Pe3yabTaTOB:
Ilampuomuueckoe éocnumanue:
- ¢(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH; OCO3HAHUE 3HAUUMOCTH
HayKH, BJIaJCHUS JOCTOBEPHOU MH(POpMAITHE O ePEIOBBIX JOCTHIKEHUSX M OTKPBITHUSIX MHUPOBOM M OTEYECTBEHHON HAYKH;
3aMHTEPECOBAHHOCTD B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MUpa M OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPUYECTBY;
- YyBCTBO TOPJIOCTH 32 POCCUUCKYIO (DU3HUECKYIO HAYKY, TYMaHU3M;
I'pasicoanckoe u 0yxoeno-upagcmeennoe 6ocnumanue:
—TOTOBHOCTh K aKTUBHOMY yYaCTHIO B OOCYKJICHUH OOIIECTBEHHO 3HAYUMBIX M STHUECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTHICCKUM
MIPUMEHEHUEM JOCTIKEHUN (PU3UKH;
— OCO3HAHUE BAXXHOCTH MOPATbHO-3TUYECKUX MPUHIIMIIOB B JIEATEILHOCTH YUYEHOTO
dcmemuueckoe eocnumanue:
— BOCIIPUSITUE ICTETUUECKUX Ka4eCTB (PU3MUECKON HAYKU: €€ TApMOHUYHOTO TTOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH.
Ilennocmu nayunozo noznanus:
—OCO3HaHHE IEHHOCTU (PU3UYECKON HAYKH KaK MOITHOTO MHCTPYMEHTA MMO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEH -
HIEN COCTABIIAIOLIEN KYJIbTYPBHI;
—pa3BHUTHE HAYYHOU JTHOO03HATENFHOCTH, MHTEpPECA K UCCIEA0BATEIbCKOM 1eATETbHOCTH
Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATLHO20 DJ1AZONOYHUUA:
- YMEHHE COTPYIHUYATH CO CBEPCTHUKAMH, IETHMH MJIAJIIIIETO BO3PACTa, B3POCIBIMU B 00pa30oBaTebHOM, yueOHO-
MCCJICIOBATEIILCKOM, TPOCKTHOM M JPYTHX BHJIAX JCSITCIBHOCTH;
Tpyooeoe éocnumanue:
- TIOJIOKUTEIHFHOE OTHOIICHUE K TPYAY, IeJIeyCTPEMIICHHOCTD;
- IHTEPEC K MPAKTUYECKOMY H3YyUCHHIO TIpodeccHii, CBsI3aHHbBIX ¢ (pU3NKON
- TOTOBHOCTH ¥ CITIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCJIE CaMOOOpa30BaHUIO, HA TIPOTSHKEHUN BCEH KU3HU, CO3HATEIILHOE
OTHOIIEHHUE K HEMTPEPHIBHOMY 00pPa30BaHUIO KaK YCIOBHIO YCTIEITHON MPO(PECCHOHATEHOMN M OOIIIECTBEHHOM NeITeTbHOCTH;
JKonozuueckoe socnumanue:



-3KOJIOTHYECcKas KyJIbTypa, OepeKHOe OTHOIICHUE K POJTHOM 3eMJie, MPUPOIHBIM OorarcTBaM Poccun u Mupa, moHMMaHue
OTBETCTBEHHOCTH 34 COCTOSIHUE MIPUPOHBIX PECYPCOB U PA3yMHOE MPUPOOIIOIB30BAHHUE.
MeTanpeaMeTHBIMM pPe3yJibTaTaMM OCBOSHUS BBITYCKHUKAMHM CPEJIHEH (ITOJTHOM) IIKOJIBI TPOTPAMMBI 110 (DU3UKE SBIISFOTCS:
OcBoeHMe peryJsiTHBHbIX YHHBEPCAJbHBIX Y4e€OHBIX JeCTBHM:
— CaMOCTOSITEIIBHO OTPEIEIATh eI, CTAaBUTh U (POPMYyIUpPOBATH COOCTBEHHBIC 3a/1a4u B 00pa30BaTEIbHOMN NCSITEIIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;
— OILICHUBATh PECYPCHI, B TOM YKCII€ BPEMS U APYrUe HEMAaTepHUAIbHBIE PECYPChI, HEOOXOAUMBIE JJIs1 TJOCTUKEHUS
ITOCTABJICHHOW paHEe LIEIIH;
— COIOCTAaBJISATh UMEIOIIUECS BO3MOXXHOCTH U HEOOXOIUMBIE JIJIsl TOCTUKEHUS 1IEJIU PECYPCHI;
— OMNPEAeNATh HECKOJBKO MyTEW TOCTHKEHUS TOCTABJICHHOM 1LIEIIH;
— 3a/1aBaTh MapaMeTpbl U KPUTEPUH, 10 KOTOPHIM MOKHO OIMPEAEIUTh, YTO 1IN TOCTUTHYTA;
— COIIOCTABJISATh MOJYUYCHHBIN PE3YyJIbTaT ACATEIBHOCTH C MMOCTaBJICHHOM 3apaHee 11eJIblO;
— OILICHMBATD MOCJIECTBUS JOCTHKCHUS TTOCTABJICHHOU 1IEJIU B JICITEIHHOCTH, COOCTBEHHOM KM3HH M KM3HU OKPY KAIOIIHNX
JIFOJICH.
OcBoeHMe MO3HABATEJIbHbIX YHUBEPCAJbHBIX Y4eOHbIX JI€HCTBUIA:
— KPHUTHUYECKH OIICHUBATHh M MHTEPIPETUPOBATH HH(POPMAIIHIO ¢ PA3HBIX MTO3UIIHIA;
— pacno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHS B HHGOPMAIIMOHHBIX HCTOUHHUKAX;
— HCIOJIB30BaTh PA3JIMYHBIC MOJIEILHO-CXEMATUUECKUE CPECTBA JIJIsl IPECTABIICHUS BBISIBICHHBIX B UH(POPMAIITHOHHBIX
HMCTOYHUKAX MPOTUBOPEUUI;
— OCYIHIECTBIIATh pa3BEPHYTHIN MH(OOPMALIMOHHBIN MOUCK U CTABUTh Ha €r0 OCHOBE HOBbIC (yUeOHbIC U MO3HABATEIIHHBIC)
3aJ1a4u;
— HCKaTh U HaXOAUTh 0000IIEHHBIE CITIOCOOBI PEIICHUS 3a/1ay;
— MPUBOJIUTH KPUTUUYECKUE aPTYMEHTBI, KaK B OTHOIIEHUU COOCTBEHHOTO CYKJICHHS, TAaK U B OTHOILIEHUM JICUCTBUMN U
CYXJICHUW APYroro 4ejIOBEKa;
- aHAJIM3UPOBATH U TPEOOPA30BLIBATH MTPOOJIEMHO-TIPOTUBOPEUNBHIC CUTYAIIHH;
— BBIXOJIUTH 32 pAMKH Y4EOHOTO MPeMEeTa U OCYIIECTBIISITh IIEJICHANPABIEHHBIN MOUCK BO3MOXHOCTH IMTUPOKOTO MepeHoca
CPEACTB U CIIOCOOOB JACHCTBHS;
— BBICTPaWBaTh UHANBUIYATEHYIO 00pa30BaTEbHYIO TPACKTOPHIO, YUUTHIBASL OTPAHUYCHHS CO CTOPOHBI IPYTUX
YYaCTHUKOB U PECYPCHBIE OTPAHUYCHUS;



— MEHSTh U YAEP>KUBATh pa3HbIe MO3UILIUU B TO3HABATEIBHON JAEATENBHOCTU (OBITh YUCHUKOM M YUUTENIeM; (OPMYIUpPOBAThH
00pa3oBaTeNbHbIN 3aIIPOC U BBITIOJIHATH KOHCYJIbTaTUBHBIE (DYHKIIUUA CAMOCTOSITENIBHO; CTABUTH MPOOJIEeMy U paboTaTh HaJl €€
pelIeHUEM; YIIPaBIIATh COBMECTHOM MO3HABATENILHOMN JAESITEIIbHOCTHIO U MOAYUHSIITHCS ).

KoMMyHUKAaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

— OCYIIECTBIIATh JETOBYI0 KOMMYHUKAIMIO, KAK CO CBEPCTHUKAMMU, TaK U CO B3POCIbIMU (KaK BHYTPU 00pa30BaTEIbHON
OpraHu3allMM, TaK U 3a €€ MpeaenamMn);

— TIPHU OCYIIECTBICHUHU IPYIIOBOM pabOThI ObITh KaK PYKOBOJIUTEIEM, TaK M YWICHOM MPOEKTHOW KOMAaH/IbI B Pa3HBIX POJISX
(renepatopom uaeH, KpUTUKOM, UCIIOJTHUTENIEM, IPE3CHTYIOMIUM U T. 11.);

— Pa3BEPHYTO, JOTUYHO U TOUYHO W3JIaraTh CBOIO TOUYKY 3PEHHUSI C UCII0JIb30BAHUEM aJI€KBATHBIX (YCTHBIX U MMUChbMEHHBIX )
A3BIKOBBIX CPEJ/ICTB;

— pacrno3HaBaTh KOH(GIUKTOTEHHbIC CUTYAllUH U MPEIOTBpAIIaTh KOHPIUKTHI JO UX aKTUBHOU (pa3bl;

— COTJIaCOBBIBATH MO3UIIMH YJICHOB KOMaH/IbI B MPOIlECCe pabOThl HaJ OOIIMM MPOAYKTOM/pEIICHUEM;

— TIPENICTaBIATH MyOJIUYHO Pe3yabTaThl MHIUBUAYATHHOM U TPYIINOBOM JAESITEIBHOCTH, KaK Mepe]l 3HAKOMOM, TaK U Mepe
HE3HAKOMOU ayJUTOPHUEH;

— noa0upaTh NapTHEPOB I IEJTOBOM KOMMYHUKAITUH, UCXO/ISI K3 COOOPaKEHUI PE3yIbTaTUBHOCTH B3aUMOICHCTBUS,
a HE JINYHBIX CUMIIATHM;

— BOCHPUHHUMATh KPUTHUECKUE 3aMEUaHUS KaK Pecypc COOCTBEHHOTO pa3BUTHS;

— TOYHO U EMKO (DOPMYIUPOBATH KaK KPUTHUUECKHUE, TaK U OJIOOpUTEIIbHBIC 3aMEUaHUsl B aJjpec APYTHUX JIIOEH B
paMKax JIeJIOBOM U 00pa30BaTEIbHOM KOMMYHUKAIIMU, U30€rasi MpU 3TOM JTUYHOCTHBIX OIEHOYHBIX CYKICHUM.

IIpeamMeTHBIMH pe3yJIbTATAMM OCBOCHUSI BHIYCKHUKAMU CpeTHEH (ITOTHOI) MIKOJIBI TpOorpaMMsbl 1o (u3uke Ha 6a30BOM
YPOBHE SIBJISIFOTCSI:

— ¢chOpPMUPOBAHHOCTD MPEJCTABICHUIN O 3aKOHOMEPHOU CBSI3U U TTO3HABAEMOCTH SIBJICHUN MPUPO/Ibl, 00 00BEKTUBHOCTH
HAy4YHOTO 3HAHUS; O POJIU U MeCTe (PU3UKH B COBPEMEHHON HAyYHOU KapTUHE MUPA; MIOHUMaHUE posiu GU3UKHU B GOPMUPOBAHUU
Kpyro3opa v pyHKIIMOHAJIBHOW IPaMOTHOCTH Y€JIOBEKa JIJISl PEIICHUS TPAKTUUYECKUX 3a/1a4;

— BJIAJCHUE OCHOBOMOJIATAIONUMHU (PU3UIECKUMU MTOHSTHUSIMH,
3aKOHOMEPHOCTSIMHU, 3aKOHAMH W TEOPHSIMU; YBEPEHHOE MOJIb30BaHUE (PU3UIECKON TEPMUHOIOTHEN M CHMBOJIMKOM;

— c(OpMUPOBAHHOCTH MPEJCTABICHUHN O (PU3NUECKON CYIITHOCTH SBJICHUN TPUPOABI (MEXaHUUECKUX, TEIIJIOBBIX,
AJIEKTPOMArHUTHBIX U KBAaHTOBBIX ), BUJIaX MaTEpHH (BEIIECTBO U T0JIE), IBIXKEHUH KaK CIIOCO0e CyIIeCTBOBAHUS MaTEPHH;
YCBOECHHUE OCHOBHBIX UJEU MEXAHUKHU, aTOMHO-MOJIEKYJISIPHOTO YYEHUS O CTPOCHUU BEIIECTBA, JJIEMEHTOB JIEKTPOJIUHAMUKHU U



KBAaHTOBOU (PH3UKHU; OBJIA/ICHUE TIOHATUHHBIM aIlliapaToM ¥ CHMBOJIMYECKUM SI3BIKOM (DU3HKH;

— BJIQJICHWE OCHOBHBIMH METOJIaM{ HAyYHOTO MO3HAHUS, HCIIOJIb3yeMbIMHU B (PU3UKE: HAOIIOICHNE, ONTMCaHNe, N3MEpPEHUE,
IKCIIEPUMEHT; YMEHHS 00padaThIBaTh pe3yIbTaThl H3MEPEHUN, OOHAPYKUBATh 3aBUCUMOCTD MEXITy PU3NUCCKUMHU BETHUYNHAMH,
OOBSICHSTH TIOJYYCHHBIC PE3YJIbTATHI U JIETaTh BEIBOJIBI;

— BJIAJICHUE YMEHUSMH BBIJIBUTAThH THIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOITIOIATAIOIMNX (PU3UIECKUX 3aKOHOMEPHOCTEHN 1
3aKOHOB, MMPOBEPSITH UX IKCIIEPUMEHTATHLHBIMH CPECTBAMH, (DOPMYITUPYS 1IETb UCCICAOBAHMS, BIaICHNE YMECHUSMHU OTICHIBATh
1 OOBSCHATH CAMOCTOSITEIHFHO MPOBEACHHBIC AKCIIEPUMEHTHI, aHATM3UPOBATH PE3YIbTATHI MTOTYICHHOW H3MEPHUTEIIHEHON
uH(OpMAITUH, OTIPEACIIATH TOCTOBEPHOCTD MOTYISHHOTO Pe3yIbTaTa;

— c(hopMUPOBAaHHOCTH YMEHUS PEIIATh MPOCThIC (PU3UICCKUE 3a/1a4H;

— c(opMUPOBaHHOCTH YMEHUS TPUMEHSATD MTOJTYICHHBIC 3HAHUS I OOBSICHCHUS YCIOBUH MTPOTEKaHUS (PU3HICCKUX
SIBJICHWIA B IPUPOJIC U JJIS IPUHATHS MPAKTUUECKUX PEIICHUA B ITOBCETHEBHON KU3HH,

— TOHUMaHue (PU3NIECKUX OCHOB U NMPHUHIIUIIOB JIEUCTBUS (paOO0ThI) MAIlIMH U MEXaHU3MOB, CPE/ICTB MEPEIBUKEHUS U
CBSI3U, OBITOBBIX TPUOOPOB, MPOMBIIIJICHHBIX TEXHOJOTUYECKUX MPOIECCOB, BIUSHUSA UX HA OKPYKAIOIIYIO CPEy; OCOZHAHHE
BO3MOYHBIX MTPUYHMH TEXHOTEHHBIX U SKOJOTUYECKUX KaTacTpod;

— c(opMupOBaHHOCTH COOCTBEHHOM MO3UITMH O OTHOIIEHHUIO K (U3MUECKON HH(DOpMAIUH, TTOTydaeMOU U3 Pa3HBIX
HMCTOYHUKOB.

A Taxxe cpopMUPOBAHHOCTh YMEHUM:

10 xaace

@u3nKa U eCTeCTBEeHHOHAYYHBI MeTO/l MO3HAHUS PUPOIbI

-OOBSACHITh HA KOHKPETHBIX TIPUMEPAX POJIb K MECTO (pU3UKH B (POPMUPOBAHUHU COBPEMEHHOW HAyYHOW KapTUHBI MHUpPA, B
Pa3BUTHH COBPEMEHHBIX TEXHUKH M TEXHOJIOTHH, B TIPAKTUYCCKOM eI TCIIEHOCTH JIFOICH;

-JleMOHCTpHPOBATh HA TPUMEPAX B3aUMOCBSI3h MEX Y (GU3UKON M IPYTHMMH €CTECTBCHHBIMHA HayKaMH;

-Bocnpon3BouTh cxeMy HayqHOTO MO3HAHUS, IPUBOIUTH MMPUMEPHI €€ NCITOIB30BAHUS;

-JlaBaTh ompeAcIIieHre U pacTlio3HaBaTh MOHATHS: MOICIb, HAyIHAS TUIIOTE3a, (PU3UIECKas BEIMIMHA, (U3HUECKOE SIBIICHHE,
Hay4dHbIN GaKT, pu3ndeckuii 3aK0H, PU3NIECcKasi TEOPHs, MPUHIIUIT COOTBETCTBUS;

-O60CHOBBIBATH HEOOXOIUMOCTD HUCIIOIH30BAHUS MOIEJICH JIJIsl OTMCAaHUs (PU3UUYECKUX SBJICHUN U TTPOIIECCOB;

- [IpuBOIUTH IPUMEPHI KOHKPETHBIX SBJICHUMN, TIPOIIECCOB U MOJIETIEH JJISI UX OTMCAHMS;

-IIpuBouTh IpUMEPHI HUNIECKUX BEITUUNH;

- ®opmynupoBaTh GU3NUECKIE3aKOHBI. Y Ka3bIBaTh TPAHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB;



-IIpuBOANTE IPUMEPHI UCITOIH30BAHUS (DU3NUECKUX 3HAHUM B )KMBOIIUCH, apXUTEKTYpe, JEKOPATUBHO-TIPUKIIATHOM UCKYCCTRBE,
MY3bIKE, CIIOPTE;

- Oco3HaBaTh 1IEHHOCTh HAYYHOT'O TTIO3HAHUS MUPA JIJI YEJIOBEUYECTBA B 1IEJIOM M ISl KOKJA0T0 YEJI0BEKa OTAEIbHO, BAKHOCTh
OBJIAJICHUS METOJIOM HayYHOTO MTO3HAHUS JUIS JOCTHXKEHUS ycIiexa B JI000M BHJIE MPAKTUUYECKOM JIeSITEIIbHOCTH;

-[’'0TOBUTH Mpe3eHTalu U COOOIICHUS 110 U3YYEHHBIM TEMaM;

MexaHnuka

-JlaBathb ONPEAECICHUS MOHSITUI: MEXaHUYECKOE JIBUKEHHE, TOCTYIATEIbHOE JBUKEHNE, PABHOMEPHOE JIBUKECHHUE,
HEPAaBHOMEPHOE JIBMKEHUE, PABHOYCKOPEHHOE IBUKECHUE, IBUKEHUE 110 OKPYKHOCTH C IIOCTOSHHOM CKOPOCTBIO, CUCTEMA
OTCYEeTa, MaTEpUAIIbHAsL TOUKA, TPAEKTOPHS, TyTh, IEPEMEIICHUE, KOOPAUHATA, MOMEHT BPEMEHH, MTPOMEKYTOK BPEMEHH,
CKOPOCTh PABHOMEPHOTO JIBUKEHUS, CPEIIHSSI CKOPOCTh, MTHOBEHHAsI CKOPOCTh, YCKOPEHHUE, LIECHTPOCTPEMUTEIBLHOE YCKOPEHHUE;
- Pacrio3HaBaTh B KOHKPETHBIX CUTYalMsIX, HAOII0/1aTh SIBJICHUS: MEXaHUYECKOE JIBIKCHUE, TTOCTYNATEIbHOE IBUKEHHUE,
PaBHOMEPHOE ABM>KEHUE, HEPABHOMEPHOE JIBUKEHUE, PABHOYCKOPEHHOE JIBUIKEHUE, IBUKEHUE 110 OKPYKHOCTHU C IIOCTOSIHHOM
CKOPOCTBIO;

- Bocripon3BOAUTH SIBJIICHUS: MEXAaHUYECKOE JIBUKEHUE, PABHOMEPHOE JBUKECHUE, HEPABHOMEPHOE JBUKECHUE, PABHOYCKOPEHHOE
JIBUKEHUE, IBUXKEHUE IO OKPYKHOCTH C TMIOCTOSTHHOM CKOPOCTBIO ISl KOHKPETHBIX TEJT;

- 3a/1aBaTh CUCTEMY OTCYETA JIJIsl ONUCAHUS IBUYKEHUSI KOHKPETHOTO TEJIa;

- Pacmio3HaBath cuTyalnuu, B KOTOPBIX TEJIO MOXHO CUMTATh MATEPUAIBHON TOUKOU;

- OnuchIBaTh TPACKTOPUM ABUKEHUS TEJI, BOCIPOU3BOAUTH JIBUKEHUE U TPUBOIUTH TPUMEPHI TEJ, UMEIOIIUX 33JaHHYIO
TPACKTOPHUIO ABUKECHUS

- HaxonuTh B KOHKPETHBIX CUTYaAllUSIX 3HAUEHUS CKAISPHBIX (PU3NUECKUX BETUYUH: MOMEHT BPEMEHHU, MPOMEKYTOK BPEMEHH,
KOOpJMUHATA, TyTh, CPEIHSIST CKOPOCTD.

-HaxoauTh MOIYyJb U POEKIIMU BEKTOPHBIX BEJIMYMH, BBIIOJHSITEH CIIOKEHUE BEKTOPHBIX BEJIMYNH;

- HaxoauTh B KOHKPETHBIX CUTYaIlUSIX HAMPaBJICHUE, MOIYJIb U TPOCKIIMKM BEKTOPHBIX (PU3UYECKUX BEJIUUUH: IEPEMEIICHUE,
CKOPOCTh PABHOMEPHOTO JIBUKECHUSI, MTHOBEHHAS] CKOPOCTh, YCKOPEHHE, IEHTPOCTPEMUTEIIBHOE YCKOPEHHUE;

- [IpuMeHsTh 3HAHUS O NEUCTBUSIX C BEKTOPAMU, TTOJIYYCHHBIC HAa YPOKaxX anreOpsl;

- 3anuchiBaTh YPaBHEHUS] PABHOMEPHOTO U PABHOYCKOPEHHOI'O MEXAHUYECKOTO JIBHXKCHUS;

- CoCTaBIATh YPABHEHUS PABHOMEPHOT'O U PABHOYCKOPEHHOTO MPSIMOJIMHENHOIO IBUKEHUS B KOHKPETHBIX CUTYalUAX;

- OnpenensTh N0 YPaBHEHUSAM NapaMeTPhl JTBUKECHUS;

- [IpuMeHsITh 3HAHUS O TOCTPOCHUH U YTEHUH TPA()UKOB 3aBUCUIMOCTH MEKy BEIIMYMHAMH, TTOJTYYCHHBIC HA YPOKaX anreOpsl;



- CTpouTh rpaduK 3aBUCUMOCTH KOOPAUHATHI MaTEPUATIbHONW TOUKH OT BPEMEHU JBUKEHUS;

- OnpenensaTh Mo rpa@uKy 3aBUCUMOCTHA KOOPIUHATHI OT BPEMEHHU XapaKTep MEXaHUUECKOTO JIBH)KEHUS, HAYaIbHYIO
KOOpAMHATY, KOOPJIMHATY B YKa3aHHBI MOMEHT BPEMEHH, U3MEHEHUE KOOPIUHATHI 32 HEKOTOPBIA MPOMEKYTOK BPEMEHH,
MPOEKIUIO0 CKOPOCTH (ISl pABHOMEPHOTO MPSIMOJIMHEHHOTO ABUKEHUS );

-Onpenensats 1o rpaduKy 3aBUCUMOCTH MPOEKIIUH CKOPOCTH OT BPEMEHU XapaKTep MEXaHUYECKOTO JBIKEHUS, TPOCKIUIO
Ha4yaJbHOM CKOPOCTH, IPOEKIHUIO YCKOPEHUS, U3MEHEHUE KOOPANHATBHIL;

- OnpenensaTs No rpa@uKy 3aBUCUMOCTH MPOECKIIUU YCKOPEHHS OT BPEMEHHU XapaKTep MEXaHUYECKOTO ABMKEHUS, I3MEHEHHE
IIPOEKLIMH CKOPOCTH 3a ONPENEIICHHBIN IIPOMEKYTOK BPEMEHU;

- laBath onpenenieHus MOHATUI: a0COFOTHO TBEPAOE TEJIO, MOCTYATEILHOE U BPAILIATEIbHOE IBM>KEHHE a0COIIOTHO TBEPIOTO
TENa;

-Pacnio3HaBaTh B KOHKPETHBIX CUTYalUsIX, BOCIPOU3BOAUTH U HAOMIOAaTh NOCTYNATENbHOE U BpallaTEIbHOE IBUKEHUS TBEPOTO
TEa;

- [IpuMensTh MOJIeh a0COTIOTHO TBEPIOTO TEJa JIJIsi OMMCAHUS ABUKCHUS TEIT;

- Haxoauth 3HaueHus yriioBOW M JMHEHHOM CKOPOCTH, YACTOTHI U TIEpHOJa OOpaIieHus] B KOHKPETHBIX CUTYyaIlUsX;

- Paznmnuate myTh U nepeMeleHnue, MrHOBEHHYIO U CPEIHIOI0 CKOPOCTH;

- U3mepsATs 3HaUeHUs EpEMEILCHUS, TyTH, KOOPAUHATHI, BPEMEHHU JIBUYKEHUSI, MTHOBEHHOW CKOPOCTH, CPETHEN CKOPOCTH,
YCKOpPEHUs, BDEMEHU JBUKCHUS,

- PaGoTaTh B mape npu BHIIIOJHEHUH JJAOOPATOPHBIX padOT U MPAKTUYECKHUX 3a/IaHUl;

-IIpuMenATs MOEIN «MaTepHUAIBHAS TOUKA», «PABHOMEPHOE NMPSAMOJIIMHENHOE IBUKEHNE», «PABHOYCKOPEHHOE ABUKCHHE
JUTSL ONTUCAHUSI IBUJKEHUSI pEaIbHBIX TEJ, JUIsl ONMCAHUS 00BEKTOB, U3y4aeMbIX B Kypce OHOJIOTuH;

- JlaBaTp onpenesieHus NOHATHN: UHEPIUS, UHEPTHOCTh, Macca, CHJIA, PABHOJCHCTBYIONIAs CHJIA, MTHEPUHUAIIbHAS CUCTEMA
OTCUETA;

-Pacnio3naBathb, HaOMOAATH SIBJICHUE UHEPIIMU. [[pUBOAUTE IPUMEPHI €0 MPOSBICHUSI B KOHKPETHBIX CUTYaLIUSIX;

- OOBSICHATH MEXaHUYECKUE SIBJICHUSI B MHEPIIUAIIbHBIX CUCTEMaX OTCUETa;

- Belgenars AeicTBYA TN APYT HA IpYyTa U XapaKTepPU30BaTh UX CHIIAMU;

- OnpenensaTe paBHOAEHCTBYIOLLYIO CUITY JIBYX CHIT;

- ®opmyIHpOBaTh NEPBBIM, BTOPOU U TPETUM 3aKOHBI HBIOTOHA, YCIOBUS X IPUMEHUMOCTH;

- [IpuMensATH EPBBINA, BTOPOU M TPETUH 3aKOHBI HBIOTOHA MpH pelIeHnN pacu€THBIX 3a/1a4;

- [lepeunciiaTe BUABI B3aUMOJCUCTBHS TEI U BUBI CHJI B MEXaHUKE. J[aBaTh OonpeaereHne NOHATUM: CUIIA TSKECTH, CUia



yIOPYTroCTH, CUJla TPEHHUS, BEC, HEBECOMOCTD;
- ®opMyIUpPOBaTh 3aKOH BCEMUPHOT'O TATOTEHUSI U YCIOBUSI €r0 MPUMEHUMOCTH.

- Haxoauts B tutepatype u B UnTepHeTe nHpopMainio 00 OTKpbITUM HbIOTOHOM 3aKOHA BCEMUPHOTO TATOTEHHUS;

- [IpuMeHsTh 3aKOH BCEMHPHOTO TATOTEHUS MPU PEIICHUH KOHKPETHBIX 3a]1a4;

- BruucisaTh cuity TSHKECTH B KOHKPETHBIX CUTYAIUSIX;

- BeruucisaTe Bec Tell B KOHKPETHBIX CUTYyalusax. [lepeuucisaTe cXoACcTBa U pa3inyusi Beca U CUIIbI TSXKECTH;

- Pacrio3HaBaTh ¥ BOCHPOU3BOAUTH COCTOSHUS TEJI, TPU KOTOPBIX BEC Tejla paBeH, OOJBIIE UM MEHBIIIE CHIIbI TSXKECTH.
Pacno3HaBaTh 1 BOCIPOU3BOJIUTH COCTOSIHE HEBECOMOCTH TENa;

- ['oTOBUTH Npe3eHTAMK U COOOIIEHUS O MOBEICHUU TEJ B YCIOBUSAX HEBECOMOCTH, O MOJETAX YEIOBEKA B KOCMOC, O
JIOCTUKEHUSX HaIlIeW CTpaHbl B MOJTOTOBKE KOCMOHABTOB K MOJIETAM B YCJIIOBUSIX HEBECOMOCTH;

- PacniozHaBaTh, BOCIPOM3BOAUTE U HAOIIOATh pa3IMuHble BUIbI JeOopMaliuu T,

- ®opMynupoBaTh 3aK0H I'yKa, rpaHUIIbl €r0 NPUMEHUMOCTU. BBIUHUCIIATE U UBMEPSITH CUILY YIPYTOCTH, KECTKOCTh MPYKUHBL

- Pacnio3naBath, BOCIIPOU3BOINUTDH, HAOIIOATh SIBJICHUSI CYXOT'O TPEHUS MOKOSI, CKOJIbKEHU S, KaUeHHUS, BJICHUE CONTPOTUBIICHUS
MpU ABWKEHHUH TEJa B )KUJAKOCTHU WJIU Ta3e;

- 3mepsaTh u n300paxath rpaduuecKk CUIIbI TPEHUS TMOKOS, CKOJIBKEHUS, KaUYeHUSs, )KUJIKOTO TPEHUS B KOHKPETHBIX
CUTYyalUsX;

- Ucnionb3oBath popmyiTy it BHIYMCIICHUSI CHIIBI TPEHUS CKOJIBKEHUS TP PEIICHUH 3a]1a4;

- I3MepsTh Cuily TSXKECTH, CUITY YIPYTOCTH, BEC TeJa, CUITy TPEHUS, YIJIMHEHUE IPYKUHBL. ONpeaessTh ¢ TOMOIILI0
KOCBEHHBIX U3MEPEHUM KECTKOCTD MPYKUHBI, KOADMUITUEHT TpeHUs CKOJIbKeHUs. PaboTaTh B mape npu BHIMOJIHEHUU
MPAKTUYECKUX 3aJaHUM;

- Haxonuts B iuteparype u B UHTepHeTe nHGOpMAIIUIO O BKJIAJE YUCHBIX B pa3BUTHE MEXaHUKU. [ OTOBUTH MIpe3eHTAIIUU U
COOOUIEHUS IO U3YYEHHBIM TeMaM;

- [IpumeHsTh 3aKOHBI JUHAMUKU JIJIS1 OMTUCAHUS TIOBEACHUS PeabHbIX TEJI;

- JlaBaTh onpenesieHus MOHSATUM: UMITYJIbC MAaTePUATbHON TOUYKH, UMITYJILC CUJIbI, UMITYJILC CUCTEMBI T€JI, 3aMKHYTasl CUCTEMaA
TeJl, pEaKTUBHOE JIBUKECHUE;

- Pacio3naBath, BOCIIPOU3BOAUTH, HAOTIOAATH YIIPYTHE U HEYNPYTHE CTOJIKHOBEHUS TEJl, PEaKTUBHOE JIBIKCHHE,

- HaxoauTh B KOHKPETHOW CUTYallMU 3HAYECHUS: UMITYJIbCA MAaTEPUATbHON TOUKHU, UMITYJIbCA CUJIBI;

- ®opMynHpOBaTh 3aKOH COXPAHEHUSI UMITYJIbCA, TPAHUIBI €70 TPUMEHUMOCTH;

- COCTaBIATh YPABHEHUSI, ONTUCHIBAIOIIUE 3aKOH COXPAHEHUSI UMITYJIbCA;



- Co31aBaTh CUTyallMd, B KOTOPBIX MPOSBIISIETCS 3aKOH COXPAHEHUS UMITYJIbCA;

- ['oToBUTH Npe3eHTalMK U COOOIIEHUS O MOJIETaX YeI0BeKa B KOCMOC, O JOCTHXKEHHUAX HaIllel cTpaHbl B OCBOCHUU
KOCMHYECKOT0 IPOCTPAHCTBA,;

- JaBathb onpeneneHue NOHATHI: padoTa CHIIbI, MOLITHOCTh, KHHETUYECKAsl SHEPT U, TOTEHI[MATbHAs YHEPTrusl, OJIHAs
MEXAHUYECKasl SJHEPTHS, U30JIMPOBAHHAS CUCTEMA, KOHCEPBATUBHAS CHUJIA;

-Haxoauth B KOHKPETHOW CUTyalluy 3HAUYCHUS (PU3NYECKUX BEITMYHH: paOOTHI CHIIBI, pa0OTHI CHUJIBI TSIKECTH, PA0OTHI CHJIBI
YOPYTrOCTH, paOOTHI CUJIbI TPEHUSI, MOIIIHOCTH, KHHETUYECKON YHEPTUU, U3MEHEHUSI KHHETUYECKON SHEPTUH, TOTEHIIUAIbLHON
SHEPI'UH TeJ B TPABUTAIMOHHOM I10JI€, MOTCHIIMAIBHON SHEPTUH YIIPYTO Ae(hOPMUPOBAHHOTO TEJIA, MOJTHON MEXaHUYECKOU
SHEPIuy;

- CocTaBIIATh YpPAaBHEHUS, CBSA3BIBAIOIINE PAOOTY CUJIbI, ICHCTBYIOIIECH Ha TEJIO B KOHKPETHOM CUTYaAllUH, C U3MEHEHUEM
KMHETHUYECKOW 3HEepruu Tena. HaxoauTs, Cnosnp3yst COCTABIECHHOE YPABHEHHUE, HEU3BECTHHIE BEJIMUUHBI;

- @opmyIMPOBATH 3aKOH COXPAHEHHUS ITOJTHON MEXAHUYECKON SHEPIUU, TPAHULIBI €TO IPUMEHUMOCTH;

- COoCTaBIIATh YPABHEHUS, ONTMCHIBAIOIIUE 3AKOH COXPAHEHUS MTOJTHOM MEXAHUYECKOW SHEPIUH, B KOHKPETHON CUTYyalUU.
HaxonuTte, ncnosb3yst COCTaBICHHOE YPABHEHUE, HEU3BECTHBIC BEJIMYUHBL,

- Co3/1aBaTh CUTYyallud, B KOTOPBIX MPOSBIISIETCS 3aKOH COXPAHEHUS MOJTHON MEXaHUYECKOW SHEPTUH;

- BBINOJIHATE SKCIIEPUMEHTAIIBHYIO IPOBEPKY 3aKOHA COXPAHEHUSI MEXaHUYECKOW YJHEPTUM. BBINOIHATE KOCBEHHBIE N3MEPEHUS
UMITYJIbCA TeJla, MEXaHUYECKOW SHEPTUH TeJa, pabOThl CUIIbI TPCHHUS;

- [IpuMeHsATHh 3aKOHBI COXPAHEHHSI UMITYJIbCA U MEXAHUYECKON SHEPTUHU I OTIMCAHUS JBWXKEHUS pEabHBIX TEN;

- laBath onpeneneHne NOHATUI: PAaBHOBECUE, YCTOMUYMBOE paBHOBECHE, HEYCTOMYMBOE paBHOBECHUE, O€3pa3IMYHOE PAaBHOBECHE,
IJIEYO CUJIbI, MOMEHT CHJIbI;

- HaxoauTh B KOHKPETHOW CUTyallul 3HAYECHUS IJIe4a CUJIbl, MOMEHTA CHUJIbI.

[TepedncnsiTh yCIOBUSI pABHOBECHUSI MATEPUATIBHOM TOUKHU U TBEPAOTO Tesia. COCTABIATh YPABHEHMUS, ONTMCHIBAIOIINE YCIOBUS
paBHOBECHS B KOHKPETHBIX cUTyarusax. HaxonauTe, UCTOJBb3ysl COCTAaBICHHOE YPABHEHUE, HEU3BECTHBIC BEJIMUNHBI;

- Pacrio3HaBatTh, BOCTIpOM3BOAUTE U HAOIIOIaTh Pa3IMUHbIC BUIbI PABHOBECHS TEI;

- I3MepsTh cuity ¢ TOMOIIBIO MPY>KUHHOTO TMHAMOMETpa ¥ IMU(PPOBOTO JAaTYHKA CHIIBI, U3MEPATH IJIe40 cuilbl. PaboTath B mape,
TPYMIIE MPU BBIIIOJIHEHUHU TPAKTUYECKUX 3a1aHUN;

- Haxonuts B utepatype u B UHTepHETE HH(POPMAIINIO O 3HAYEHUU CTATUKH B CTPOUTENBCTBE, TEXHUKE, OBITY, OOBSICHEHUE
(dbopMBbI U pa3MEpPOB OOHEKTOB TPUPOJIBL;

- JlaBath onpeaeneHrne NOHATHI: HEC)KUMAEMast JKUAKOCTh, PABHOBECUE KUIKOCTH U T'a3d, THAPOCTATUYECKOE TABJICHHUE;



- HaxouTh B KOHKPETHOW CUTYallMM 3HAYEHHUS JABJICHUS B MOKOSIIEHCS KUJIKOCTH WIIH rase;

- ®opmynupoBath 3akoH [lackans. [Ipumensars 3akoH [lackans st 00bsICHEHUS THAPOCTATUUECKOTO MapaioKca, 1t 00ObsICHEHUS
MPUHLINIA IEVCTBUSA TUIPABINYECKOTO MIPECCA U BBIYUCIIEHUS €T0 TapaMeTPOB;

- opmynupoBaTh 3aKk0H Apxumena. [I[puMeHsTs 3aKkoH Apxumena AJisl pelieHus 3a1a4d. PaccunThiBaTh IIIOTHOCTH TEII MO UX
MOBEJICHUIO B )KUJKOCTH. ONpeaesisiTh BOBMOKHOCTD IJIaBaHUS TENa;

- OnHChIBaTh MEXaHUYECKYIO KapTHHY Mupa. [lepeuncisate 00beKThI, MOJICTH, SIBJICHUS, (U3HUECKIE BETMYNHBI, 3aKOHBI,
Hay4HbI€ (PaKThl, CPEJCTBA OMKMCAHUS, paCCMAaTPUBAEMBbIEC B KJIaCCUUECKON MexaHuke. DopMyIupoBaTh MPsMYIO U OOPaTHYIO
3a7]a4M MEXAHUKH. Y Ka3bIBaTh IPAHULIBI IPUMEHUMOCTHA MOJIEJIEN U 3aKOHOB KJIACCUYECKON MexaHuku. Ha3piBaTh npumepsl
MCIIOJIb30BaHUS MOJIEJIEN U 3aKOHOB MEXAHUKH JIJISI OMCAHUS JBUKEHUS PEATbHBIX TE;

MouJiekyJisipHas GpU3NKa U TEPMOJAMHAMHUKA

- JlaBaTh onpeiesieHUe MOHSATUINA: TETIOBBIC SABJICHUS, MAaKPOCKOITMYECKHUE Teja, TEIIOBOE JIBHXKEHUE, OpPOYHOBCKOE JIBUKEHUE,
mudy3usi, OTHOCUTENbHAS MOJIEKYJISIpPHAs Macca, KOJIMYECTBO BEIIECTBA, MOJISIpHAsI Macca, MOJIEKYJia, Macca MOJICKYJIbI,
CKOPOCTb JBUKEHUS MOJIEKYJIbI, CPEAHAS] KWHETUUECKAs! SHEPTUsl MOJIEKYJIbl, CUJIbl B3AUMOJICUCTBUS MOJIEKYJI, UJI€AJIbHBIN a3,
MUKPOCKOITMYECKUE MTapaMeTpbl, MAKPOCKOTTUYECKUE TTapaMeTphl, JaBJICHHE ra3a, abCOJIIOTHAs TeMIIEpaTypa, TeII0OBOE
paBHoBecue, MKT;

- [lepeunciisiTe MUKpOCKONIMYECKHE U MAKPOCKOITMYECKHUE TTapaMeETPhI rasa.

[lepeuncnars ocHoBHBIE O0KeHUss MKT, npuBoauTh npuMepsl, pe3yiabTaThl HAOTIOACHUH U OMKUCHIBATH YKCTIEPUMEHTHI,
JIOKA3bIBAIOIINE UX CIIPABEIINBOCTD;

- Pacrio3HaBaTh 1 ONUCHIBATH SIBJICHUS: TEIIJIOBOE ABMKEHUE, OpOYHOBCKOE ABMKeHUE, MU dy3us. Bocipon3BoauTh U OOBICHITH
OTIBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH CKOPOCTH AU(P(DY3UHU OT TeMIIEpaTyphl U arperaTHOr0 COCTOSIHUS BEILIECTRA.
HaGmonars nuddy3uto B )KUAKOCTAX U ra3ax;

-/cnosib30BaTh MOJYYEHHBIEC HA YPOKaX XUMUN YMEHUS HAXOIUTh 3HAYEHUSI OTHOCUTEIBHON MOJIEKYJIIPHON MacChl, MOJIIPHOM
MaccChl, KOJIMYECTBA BEIIECTBA, MAaCChl MOJICKYJIbI, hOPMYJIUPOBATH (PU3UUYECKHUI CMBICI IOCTOSSHHOM ABOTAIpoO;

- OnieHuBaTh pa3Mep MOJIEKYJIbI.

OOBSICHATH OCHOBHBIE CBOMCTBA arperaTHBIX COCTOSIHUM BetecTBa Ha ocHoBe MKT;

- OnuchIBaTh MOJIEINb «UACATBHBIN Ta3y;

- CocraBinars ocHOBHOE ypaBHeHHEe MKT naeanbHOro raza B KOHKPETHOW CUTYallMU; HAXOIUTh, UCIIOJIb3Ysl COCTABIIEHHOE
YPaBHEHUE, HEU3BECTHBIE BEIIMUHHBI;

- CocTaBlATh YpaBHEHUE, CBI3bIBAIONIEE JABJICHUE UICAJIBHOTO r'a3a CO CPEIHEN KUHETUYECKON SHEPrUel MOJIEKYI, B



KOHKPETHOM CUTyalluu; HAXOAUTh, UCIIOJIb3Ysl COCTABICHHOE YPABHEHNE, HEU3BECTHBIE BEITUUYHHBI,

- OnuchIBaTh cocoObl u3MepeHus temrnepatypbl. CpaBHuBath mikansl Kenbuna u llenbcusa. CoctaBisiTh ypaBHEHUE,
CBS3bIBalOIEee A0COMIOTHYIO TEMITEPATypy UACAIBHOIO ra3a co CpeHEl KUHETUYECKON dHEPTruer MOJIEKYJl, B KOHKPETHON
CUTYyallH, HAXOAUTh, UCIIOJIb3YSl COCTABIEHHOE YPABHEHUE, HEU3BECTHBIC BEIIMUHHBIL;

- CocTaBITh YpaBHEHUE, CBI3BIBAIONIEE JABJICHUE UICAIHHOTO Ta3a ¢ a0CONIOTHON TEMIIEpaTypOil;

- 3mepsaTh Temmnepatypy KUIKOCTH, Ta3a )KUIKOCTHBIMHU U ITU(POBBIMA TEPMOMETPAMH;

-CoCTaBIATh ypAaBHEHUE COCTOSIHUSA HICATIBHOIO ra3a U ypaBHeHHe MeHeneeBa—KraneiipoHa B KOHKPETHON CUTYAIUU.
Haxoauts, UCNonb3ys COCTABICHHOE YPAaBHEHNE, HEM3BECTHBIE BEIMUMHBI. Pacnio3HaBaTh U OMUCHIBATH U30TPOIIECCHI B
UJICAIBHOM Ta3e;

- @opMyIMPOBATH IA30BbIC 3aKOHBI M OMPEAENATh TPAHULIBI UX MPUMEHUMOCTH, COCTABIIATh YPABHEHUS JIJI1 UX ONKMCAHUS;
HAXOJWTbh, UCIIOJIB3YsI COCTABJICHHOE YPABHEHUE, HEU3BECTHHIC BEIIMUUHBI;

- [IpencraBnsTe B Bujie rpadikOB U30XOPHBIN, H300apHBIM U U30TEPMUYECKUN TTpoliecchl. OnpenemnsiTs o rpadukam XapakTep
Ipolecca 1 MakponapaMmeTphbl UIEaIbHOIO Iasa;

- 3mepsTh AaBieHne BO3AyxXa MAaHOMETPAMH U TU(PPOBBIMU TaTYMKAMU JIaBJICHUS Ta3a, TEMIIEPaTypy Ta3a KUIKOCTHBIMU
TEPMOMETPAMU;

- [IpuMeHsATh MOAENb MACATIBHOTO ra3a JJisl ONMCAHUS IMOBEACHUS PEATIbHBIX T'a30B;

- JlaBath onpeneneHne NOHATHI: UCTIapeHUe, KOHASH A, KUTIEHUE, TUHAMUYECKOE PABHOBECHE, HACHILLICHHBIN 11ap,
HEHACBILECHHBIN Tap;

- Pacrio3HaBathb, BOCIpOU3BOAUTh, HAOIIOIATh SIBJICHUS: UCTIApEHUE, KOHJICHCAIlUsl, KUTICHUE;

- [lepeunciisiTh CBOMCTBA XXKUAKOCTH U OOBSICHATH X C MOMOIIBIO MOJIENIA CTPOCHUS KUJKOCTH, co31aHHON Ha ocHoBe MKT;
-J[aBaTh onpejeneHre MOHATHIA: CHIIBI TOBEPXHOCTHOTO HATSKEHUS, KOA(DPUIIMEHT MOBEPXHOCTHOTO HATsIKeHUsl. Pacrio3HaBaTh u
BOCHPOU3BOJAUTH MMPUMEPHI NPOSIBICHUS JEUCTBUS CUJIbI TOBEPXHOCTHOTO HATSIHKEHUS

-JlaBaTh onpeaeneHne NOHATHI: TEPMOJIUHAMUYECKAS] CUCTEMA, NU30JIMPOBAHHAS TEPMOJIUHAMUAYECKAS] CUCTEMA, PABHOBECHOE
COCTOSIHME, TEPMOJIMHAMUAYECKHUIN TTPOIIECC, BHYTPEHHSISI SHEPTUsI, BHYTPECHHSIA SHEPTHS UICATHHOTO ras3a, TeII0EMKOCTb,
KOJIMYECTBO TEIJIOTHI, YeIbHas TEIUIOTa TUTABJICHHUS, YCIbHAS TETUIOTa MapooOpa3oBaHusl, yACIbHAS TETIOTA CTOPaHUS
TOTUTHBA, pab0Ta B TEPMOJIMHAMHUKE, OOPATUMBIN MPOIIECC, HEOOPATUMBIN TIPOLIecC, HarpeBaTelb, XOJOAMILHUK, pabouee Teo,
TerioBou asurartenb, K11/ TermioBoro nBurarens;

- Pacnio3HaBaTh TEPMOAMHAMUYECKYIO CUCTEMY, XapaKTEPU30BATh €€ COCTOSHUE U MPOLIECCH U3BMEHEHUS COCTOSIHUSA,

- Onmcath cmocoObl UBMEHEHHS COCTOSHUS TEPMOIMHAMUYECKON CHUCTEMBI ITyTEM COBEPIIICHHUS MEXAHUIECKON pabOThI U TIPH



TEIUIoNepeaaye;
- HaxoauTs 3HaueHus1 BHYTPEHHEW SHEPIUH UJI€aIbHOTO T'a3a, U3MEHEHHUE BHYTPEHHEHN YHEPTrUuu UACAIbHOTO ra3a, paboThl
UJICaIbHOIO ra3a, paboThl HAJl UCATbHBIM ra30M, KOJIMUECTBA TEIJIOTH B KOHKPETHBIX CUTYaIUsX;

- HaxoauTts 3naueHune paboThl UcaIbHOIO ra3a 1o rpaduky 3aBUCUMOCTH JAaBJICHUS OT 00beMa MpU N300apHOM MPOLIECCE;
-OopMynupoBaTh MEPBbINA 3aKOH TepMOAUHAMUKU. COCTaBISITh YpaBHEHHE, ONMKUCHIBAIOIIEE MEPBBIA 3aKOH TEPMOJUHAMUKH, B
KOHKPETHBIX CUTyalUsX, I H30IPOLECCOB B HJICATBHOM Ia3e, HAXONUTh; UCIIOJIb3Ysl COCTABIICHHOE YPABHEHUE, HEU3BECTHBIC
BEJINYUHBI;

- Paznuuate oOpaTuMblie U HeoOpaTuMbie npoiecchl. [loaTBepxKAaTH MTpUMEpPaMU HEOOPATUMOCTD TEIIOBBIX MIPOIIECCOB,;

- [IpuBOIUTH TPUMEPBHI TETJIOBBIX ABUTATEIIEH, BBIAEIATH B IPUMEPAX OCHOBHBIC YACTH JBUTATENIECH, OUCHIBATH MPUHIIAI
neiictBus. Berancnsate 3HaueHust KII/[ TemioBoro aBurartesns B KOHKPETHBIX CUTYALUSX;

- Y4acTBOBAaTh B IUCKYCCUU O TTPOOJIEMaxX SHEPIETUKH U OXpaHe OKPYKaloIlel Cpe/ibl, BECTU JUAJIOT, OTKPBITO BBIPAXKATh U
OTCTauBaTh CBOK) TOUKY 3PEHUS, BBICIYIIMBAThH MHEHHUE OIIIOHEHTA;

OCHOBBI 3JIEKTPOAUHAMUKH

-JlaBaTh onpeneneHne NOHATHM: AIEKTPUUECKUI 3apsl, SJIEMEHTAPHBIN SJIEKTPUUYECKUH 3apsl, TOUEUHBIN AIEKTPUUECKUH 3aps,
CBOOOTHBIN DJIEKTPUUYECKUN 3apsi]l, HIEKTPUUECKOE T0JI€, HAPSKEHHOCTD SJIEKTPUUYECKOTO TOJISI, TUHUU HANPsHKEHHOCTH
AIEKTPUYECKOTO MOJISI, OAHOPOAHOE IEKTPUUECKOE MOJIE, MOTEHIUAII JIEKTPUUECKOTO MOJIsI, PA3HOCTh NOTEHLIUAIOB, SHEPTUs
AIEKTPUYECKOTO MOJIS, SKBUIIOTEHLIMAIbHASI TIOBEPXHOCTb, JJIEKTPOCTATUYECKAS NHAYKLINS, TTOJISPU3ALUs TUIJIEKTPUKOB,
JABJICKTPUYECKasi MPOHUIIAEMOCTh BELIECTBA, AJIEKTPOEMKOCTh, KOHAEHCATOP;

-Pacnio3naBath, BOCIpPOU3BOAUTE U HAOIIOIaTh PA3JIMUHbIC CIIOCOOBI dNeKTpu3auu Tejl. OOBSICHITH SBJIICHUE DJICKTPU3AIMHU Ha
OCHOBE 3HaHUU O CTPOEHMHM BellecTBa. ONMUCHIBATH U BOCIIPOM3BOINUTH B3aUMOICCTBUE 3aPSIAKECHHBIX TEIT,

- OnuchIBaTh NPUHLUIN JACHCTBUA DJIEKTPOMETPA.

DopMyIMPOBATH 3aKOH COXPAHEHMS JIEKTPUUYECKOTO 3apsijia, yCIOBUS €ro NpUMEHUMOCTH. COCTaBISATh YPABHEHHUE,
BBIPAXKAIOIIIEE 3aKOH COXPAHEHHUS AIIEKTPUUYECKOTO 3apsia, B KOHKPETHBIX CUTYalIHIX;

- ®opmynupoBath 3akoH KyioHa, ycimoBust ero npuMeHuMocTH. CoCTaBIISITh ypaBHEHKE, BhIpaxatoliee 3akoH Kynona, B
KOHKPETHBIX CUTYaIIHsIX;

-BBIUHCIIATE 3HaYEHHUE HANPSHKEHHOCTH MOJISI TOUEYHOTO AJIEKTPUUYECKOTO 3apsiia, ONPEISIIATh HAPABJICHUE BEKTOPa
HaINpsHKEHHOCTH B KOHKPETHOM cuTyaruu. @opMyIupoBaTh MPUHIUI CYNEPHO3ULIAN SIEKTPUUECKUX TToel. OnpenensiTh
HAaIMPAaBJICHHUE U 3HAYEHUE PE3YJIbTUPYIOLIEH HANPSIKEHHOCTH JIEKTPUUECKOTO OIS CUCTEMBI TOYEYHBIX 3aPs/I0B;

- 3o0paxaTh 3JIEKTpUUYECKOE T0JIe ¢ TTOMOIIBIO JIMHUIA HANPsHKEHHOCTH. Pacmio3HaBaTh 1 M300pakaTh TUHUU HATPSHKEHHOCTH



I10JI1 TOYEYHOTO 3apsAJia, CACTEMBI TOYEUHBIX 3apPsII0B, 3aPSYKEHHOM TUIOCKOCTH, ABYX NapaJUIEIbHBIX INIOCKOCTENH OJHOPOIHOTO U
HEOJHOPOIHOTO NIEKTPUUECKUX IOJIEH;

- BeruncniaTh 3HaYeHUS 3JEKTPOEMKOCTH INIOCKOTO KOHJEHCATOPA, 3apsaa KOHJAEHCATOPa, HApsKEHUsS Ha 00KIaiKax
KOHJICHCATOpa, NapaMeTPOB IJIOCKOT0 KOHACHCATOPA, SJHEPTUH JIEKTPUYECKOTO OIS 3apsDKEHHOIO KOHJIEHCATOPa B KOHKPETHBIX
CUTYyalUsX;

-Pacrio3HaBath 1 BOCIPOU3BOAUTD SKBUIIOTEHIIMAIBHBIE IOBEPXHOCTH IIOJIS TOYEHYHOTO 3apsia, CUCTEMBbI TOYEUYHBIX 3apsiiOB,
3apsHKEHHOM IUIOCKOCTH, ABYX NapaJlIebHBIX IUIOCKOCTEN, OHOPOJIHOTO U HEOJHOPOJHOTO 3JIEKTPUYECKUX IOJICH;

- OOBSACHATH YCTPOWCTBO M MPHUHIIUI ACUCTBUS, IPAKTHUYECKOE 3HAUEHHE KOHJIEHCATOPOB;

- JlaBaTp onpeneneHue NOHATUN: dJIEKTPUYECKAN TOK, CHJIA TOKA, BOJIBT- AMIIEPHAs XapaKTEPUCTHUKA, IIEKTPUUECKOE
CONIPOTHBJIEHUE, CTOPOHHUE CUJIBL, AJIEKTPOABIKYIIAS CUJIA;

- [lepeunciisITe yCciIoBHS CyIIECTBOBAHMS JIEKTPUUYECKOrO TOKA. Pacro3HaBaTh 1 BOCIPOU3BOAUTH SIBICHHUE IEKTPUUYECKOTO TOKA,
NEHCTBUS 3JIEKTPUUECKOT0 TOKA B POBOJHUKE, OOBIICHITH MEXAHU3M;

- [lonb30BaTbCst aMIepMeTPOM, BOIBTMETPOM, YUUTHIBATH OCOOEHHOCTU U3MEPEHMSI KOHKPETHBIM ITPHUOOPOM U MpaBuia
IIOAKIIFOUECHUS B JJIEKTPUUYECKYIO 1IEIb;

- ®opmynupoBaTh 3ak0H OMa JUIsl y4acTKa LEMH, YCIOBUS €ro MPUMEHUMOCTU. COCTaBIATh ypPaBHEHUE, ONMCHIBAIOIIEE 3AKOH
Oma 1 y4acTka 1enu, B KOHKPETHBIX CUTYyalUsaX; BEIYACIATD, UCIIOJIb3YsI COCTABJIIEHHOE YPABHEHHE, HEU3BECTHBIE 3HAUCHUS
BEJINYNH;

- PaccuntbiBath 00111€€ CONPOTUBIEHUE yYacTKa LIETH MPU MOCIEI0BATEIBLHOM U MapayieIbHOM CO€IMHEHNU TPOBOIHUKOB, MPU
CMEUIaHHOM COEIMHEHUHU TPOBOJHUKOB. BBIMOMHATH pacu€Thl CUJI TOKOB U HANPSKEHUN B PA3JIMYHBIX (B TOM YHCIIE, B CIOKHBIX)
JJIEKTPUYECKUX LIETAX;

-dopmMynupoBaTh U UCHOJIB30BaTh 3aK0H Jlkoyns—Jlenna. OnpenensTe paboTy U MOIIHOCTb 3IEKTPUUECKOTO TOKA, KOJIMYECTBO
TEIUTOTHI, BBIIEIAIONIENCSA B IPOBOJHUKE C TOKOM, IIPHU 33JIaHHBIX NTapaMeTpax;

- I3MepsTh 3HaUEHUE HIIEKTPOABUKYILEH CHIIBI, HAIIPSKEHUE U CHITY TOKA Ha YYaCTKE LENH C IOMOLIBIO BOJIBTMETPA,
amrepmeTpa U HUMPOBBIX JATYMKOB HANPSKEHUS M CUITbl TOKa. CoOI0aTh MpaBuiia TEXHUKHU 0€30MIaCHOCTH Mpu padoTe ¢
VMCTOYHUKAMU TOKA;

- JlaBaTh omnpeneneHue MOHATHI: HOCUTENN 3JIEKTPUUECKOT0 3apsia, MPOBOIUMOCTb, CBEPXITPOBOANMOCTh, COOCTBEHHAS
IIPOBOAMMOCTB, IPUMECHAS IPOBOAUMOCTb, dJIEKTPOHHAS! IPOBOAUMOCTB, IBIPOYHAS IIPOBOJAUMOCTD, BAKYYM, TEPMOAIEKTPOHHAS
HIMUCCHSL, FNEKTPOJIN3, TA30BBINA pa3psill, peKOMOUHAIIMS, HOHU3AIHS, CAMOCTOATEIbHBIN pa3psl, HECAMOCTOSITENbHBIN pa3psi,
na3ma. Pacrio3HaBaTh M ONKCHIBATH SIBJICHUS IPOXOXKACHUS IJIEKTPUUECKOTO TOKA YEPE3 MPOBOJHUKH, IOJIYIIPOBOAHUKH,



BAKYYM, DJIEKTPOJIUTHL, ra3bl;
- KauecTBeHHO XapakTepu30BaTh ANEKTPUUECKUI TOK B CpeJie: HOCUTENH 3apsiIoB, MEXaHU3M UX 00pa30BaHMUs, XapaKkTep
JBUOKEHHUS 3apsiIOB B DJIEKTPUUYECKOM I10JI€ U B €r0 OTCYTCTBUM, 3aBUCUMOCTD CUJIbI TOKA OT HAIIPSIKEHUSI, 3aBUCUMOCTb CHUJIbI
TOKa OT BHEIIIHUX YCJIOBUU;

-IlepeuncnaTe  OCHOBHBIE  TIOJIOKEHHMSI ~ TEOPUM  DBJIEKTPOHHOMU

IIPOBOJAMMOCTH METAJUIOB. BBIYMCIATH 3HAUEHUS CPEAHEN CKOPOCTH  YIOPAIOYEHHOTO IBUKEHUS IJIEKTPOHOB B METAILIE MO
JNEUCTBUEM DJIEKTPUYECKOTO OJIsL, B KOHKPETHOU cUTyanuu. OnpeaensTe CONPOTUBICHUE METAIUIMYECKOTO MPOBOIHNKA IIPH
JAHHOU TEMIIEPATYpE;

- [IpyBOAUTE IPUMEPHI YUCTHIX MOIYITPOBOAHUKOB, IIOJYIIPOBOIHUKOB C TOHOPHBIMH U aKIIENTOPHBIMUA IIPUMECSIMH;
-IIpuBOIUTE TPUMEPHI UCIIOJIB30BAHUS OJIYIIPOBOJHUKOBBIX MPUOOPOB. IlepeuncisaTe yclioBUs CyIIECTBOBAHUS 3IEKTPUUECKOTO
TOKa B BakyyMe. [[puMeHATh 3HaHHSI O CTPOEHUH BEIIECTBA JUIsl OIMCAHUS SIBJIEHUS TEPMOAJIEKTPOHHOM dMUCCUU. ONIUCHIBATD
IOPUHLIMI AEHCTBUS BAKYYMHOT'O IM0/1a, JIEKTPOHHO- JTy4eBOi TpyOku. [IpuBOIUTE MpuMeEphI NCTIOIB30BaHUS BAKYYMHBIX
pudOpOB;

-O0BACHATH MEXaHU3M 00pa30BaHuUsl CBOOOIHBIX 3apsAA0B B pacTBOpax U paciuiaBax 3JIEKTPOJIUTOB;

- [IpumeHATh 3HaHKS O CTPOEHUN BEILECTBA JUIsl OIIMCAHUS SIBJIEHU JJIEKTpon3a. [IpuBoauTh mpuMepsl UCII0JIb30BAHUS
DIIEKTPOJIN3A;

- OOBICHATH MEXaHU3M 00pa30BaHMs CBOOOIHBIX 3apsA0B B ra3ax. [[puMeHsTh 3HaHUSI O CTPOCHUHU BELIECTBA JIJIsl ONUCAHUS
SBJIEHUM CaMOCTOSITENIBHOTO U HECAMOCTOSITENILHOTO Pa3psiaoB;

- Pacrio3HaBath, NpUBOIUTH MPUMEPBL, IEPEUUCIIATH YCIOBUS BOSHUKHOBEHHS CAMOCTOSITEILHOTO U HECAMOCTOSITEIBHOTO
ra3oBbIX Pa3psAI0B, PA3JINYHBIX TUIIOB Ia30BbIX pa3psaaoB. [I[pUBOINTE MpUMEPHI NCIIOIB30BAaHUS IA30BBIX PA3PAIOB.
IlepeuncisaTb OCHOBHBIE CBOMCTBA U IIPUMEHEHUE T1a3MBl.

Haxoaute B nuteparype u B MHTepHeTe nHpoOpMalnuio no 3aaaHHou Teme. [lepepabarhiBaTh, aHAIW3UPOBATh U MPEICTABISITH
MH(OPMAIUIO B COOTBETCTBUU C TIOCTABJIICHHBIMU 33/la4aMHu.

["'0TOBUTH Ipe3eHTallMK U COOOIICHUS 10 U3YYEHHBIM TeMaM (BO3MOXKHbIE TEMBbI MPEJCTABIEHBI B YUEOHUKE)

11 kaace

-JlaBaTh OInpeaeseHns MOHATUI: MAarHUTHOE 110J1€, MHIYKLIHUS MAarHUTHOTO NOJIs, BUXPEBOE MOoJe, cuiia AMriepa, cuiia Jlopenua,
(beppomarneTuk, 1oMeH, TeMmeparypa Kiopu;

-JlaBaTh onpeaeneHne eTMHUIBI MHAYKIIMA MarHUTHOTO NoJs. [lepeuncnsaTe OCHOBHBIE CBOIMCTBA MarHUTHOTO MoJisi. M300paxats
MAarHyiTHbIE JIJMHUH IIOCTOSHHOTO MarHuTa, IpsMOro MPOBOJHUKA C TOKOM, KaTYIIKH C TOKOM.



HabmroaTe B3auMOI€CTBHE KATYILIKU C TOKOM U MarHUTa, MarHUTHOW CTPEJIKU U IPOBOJIHUKA C TOKOM, AEWCTBHS MarHUTHOTO
II0JIL HA JIBIKYILYIOCS 3apsDKCHHYIO YaCTHLLY;

-dopmynupoBaTh 3aKOH AMITEpa, TPAHULIBI €T0 TPUMEHUMOCTH.

Omnpenenars HapaBJICHUE JIMHUN MHAYKIUHA MarHUTHOTO T10JISI C TOMOUIBIO IIpaBuiia OypaBurKa, HallPaBJIEHUE BEKTOPOB CHUJIbI
Awmmnepa u cuibl JIopeHIa ¢ moMoIIbIo MpaBuiia JIEBOU PYKU;

- [IpumensTs 3akoH Amriepa 1 GopMyITy Ui BeIYHCIEHUS Ciibl JIopeHIia npu petieHnu 3aaay;

- [lepeuncnsaTh TUIBI BEIIECTB [10 MArHUTHBIM CBOMCTBAM, Ha3bIBaTh CBOMCTBA /1Ma, apa- U (peppoMarHeTukoB. M3MepsTh cuiy
B3aMMOJICHCTBUS KATYIIKU C TOKOM U MarHuTa;

- Haxonuts B utepatype u B MHTepHETE HHpOpMaLKIo 0 BKiaje Amiepa, JIopeHna B i3ydeHre MarHuTHOTO TOJIsI, PyCCKOTO
¢u3uka CroneToBa B HCCIIEJOBAHUE MATHUTHBIX CBOMCTB (heppOMarHeTUKOB, O MPUMEHEHHH 3aKOHa AMIIepa, MPAKTHYECKOM
VICIIOJIb30BaHUM JEMCTBUS MAarHUTHOTO MOJISI HA IBMKYIIUKCS 3apsAJl, YCKOPUTEAX DJIEMEHTAPHBIX YACTHUII, O BKJIAJIE POCCUUCKUX
YUEHBIX B CO3/IaHHUE YCKOPUTEJIEH JIEMEHTapHbIX YacTull, B ToM yuciie B O0bequneHHoM UHcTuryTe Snepueix Mccnenopanuii B
Jly6He u Ha aapoHHOM Kosuaiaepe B LlepHe; 00 ucnonap30BaHUM PEppOMArHETUKOB, O MATHUTHOM T10JI€ 3€MJIH;

- JlaBaTh onpeaeaeHust MOHATHUI: SBJICHUE DJICKTPOMArHUTHOM UHAYKIIMM, MarHUTHBIN 1TOTOK, J/C MHAYKIIUH, UHIYKTUBHOCT,
camounaykuus, J1C caMOMHIYyKIIUH;

- PacnioznaBatk, BOCIpOM3BOANUTD, HAOTIOAATH SBJICHUE 3JIEKTPOMAarHUTHON MHAYKLNH, TOKA3bIBaTh IPUUYUHHO-CIICCTBEHHbIE
CBsI3M NP HaOMI0AeHNUH siBiieHUs. HaOnroaaTh n aHanM3upoBaTh 3KCIEPUMEHTHI, JEMOHCTpUpPYIOIIKE IpaBuiio JIeHna;
-OopmynupoBaTh paBuiIo JIEHIa, 3aKOH 2JIEKTPOMAarHUTHOM MHIAYKLIHUH, TPAHULBI €r0 IPUMEHUMOCTH. MccienoBars siBiieHHE
3JIEKTPOMAarHUTHOM MHIYKIIUH;

- OOBSACHATH BOSHUKHOBEHHE BUXPEBOI'O AIEKTPUUECKOTO MOJIS U JIEKTPOMArHUTHOTO TOJIS;

- [lepeuncisiTe IpUMEPBI KCIIOJIB30BAaHUS SIBJICHHS DJIEKTPOMAarHUTHOM MHAYKIWH.

Pacno3naBaTh, BOCIPOU3BOINTh, HAOJIIOIATH SABJICHHE CAMOUHIYKIIMHU, TOKA3bIBATh PUUMHHO-CIIEJICTBEHHBIE CBS3H MPU
HaOmoaeHuu siieHus. GopmynupoBaTh 3aKOH CAMOMHAYKIMHU, TPAHULBI €70 MPUMEHUMOCTH;

- [IpoBOINTH aHANOTHIO MEXAY CAMOMHAYKIMENW U HHEPTHOCTHIO. ONpenensiTh 3aBUCUMOCTh UHAYKTUBHOCTH KaTyIIKH OT €€
JUIMHBI ¥ TUIOLAAN BUTKOB.

HaxonuTe B KOHKPETHOM CUTYyallM 3Ha4eHUs: MarHUTHOro notoka, /1C naaykunu, 3/1C camonHyKIUHA, UHIYKTUBHOCTD,
DHEPI'UI0 MATHUTHOTO TOJIA.

Haxoauts B mutepatype u B IHTepHEeTe HHDOPMALIUIO O UICTOPUM OTKPBITHUS SIBJICHUS 3JIEKTPOMAarHUTHON UHIYKIIMH, O BKJIaJI€ B
U3y4eHHUeE ITOro sIBJIeHUs pycckoro gusuka J. X. Jlenna, o 6opb0e ¢ mposIBICHUSAMHU JIEKTPOMArHUTHOM WHIAYKIIMH U O €€



UCIOJIb30BAaHUU B MTPOMBIIIUIEHHOCTH;

KoJsie0anusi 1 BOJIHBI

-JlaBaTh ornpezeseHus MOHATUNA: KoJieOaHus, KoseOaTeabHasi CUCTEMa, MeXaHU4eCcKue KoieOaHus, rapMOHUYECKHUE KOJieOaHus,
CBOOOJIHBIE KOJIEOAHUs, 3aTyXalol1e KoueOaHus, BEIHYK/IEHHbIE KOJIe0aHus, pE30HAHC, CMEIICHHUE, aMILTUTY/1a, IEPHUO/I,
4acToTa, COOCTBEHHAs 4acToTa, dasa;

-IlepeuncasaTs ycmoBUs BOSHUKHOBEHUS KojieOaHuil. [I[puBoauTh mpuMepsl kKonebaTenbHbIX cucTeM. OnMUChIBaTh MOJICIIH:
MPYKAHHBIN MasSTHUK, MAaTEMAaTHIECKUN MasTHUK. [lepedanciaTs BUIbI KOIe0aTeILHOTO ABMKCHHS, X CBOHCTBA;
-Pacnio3HaBath, BOCHPOU3BOJNUTH, HAOIIOIAaTh TapMOHUYECKHUE KOJIeOaHUs, CBOOOIHbIEC KOJIEOaHMUsl, 3aTyXalollue KojieOaHus,
BBIHYKJICHHBIE KOJI€OaHUs1, PE30HAHC;

-IlepeuncisaTh criocoObl MOTYyUYEHHS] CBOOOIHBIX M BBIHYKJICHHBIX MEXAHUYECKUX KOJICOaHUI;

-CocTaBJisITh ypaBHEHHE MEXAaHUUECKUX KOJECOaHU, 3alTUChIBATh €ro pemieHue. OnpeaessTh Mo ypaBHEHUIO KOJae0aTeIbHOTO
JIBIKEHUS TTapaMeTphbl KoJaeOaHus.

[IpencTaBisiTh 3aBUCUMOCTb CMEIIIEHUSI OT BPEMEHH MPHU KOJCOAHUSIX MATEMAaTUUECKOT0 U MPYKMHHOTO MasSTHUKA Tpaduueck,
OTIPEIEIATh N0 TPaPUKy XapaKTEPUCTUKH: aMIUTUTYy, IEPUOJI U YaCTOTY;

- Bectu nuckyccuto Ha Temy «Ponb pe3oHanca B TexHuke u ObiTy». Haxoauts B murepatype u B UntepHeTe nndopmaruio oo
UCIIOJIb30BAHUU  MEXAHMYECKUX KoJieOaHuM B npubopax reoJIOTOpa3BeIKH, Yacax, Kauelsix, IPyrux yCTpoucTBax, 00
UCITIOJIb30BAHUU B TEXHUKE U MY3bIKE Pe30HaHCa U 0 OOpHOE C HUM;

- JlaBaTh onpeiesieHus TOHSATUM: 3JIEKTPOMArHUTHBIE KOJIEOaHUs, KOJIeOaTeIbHbIN KOHTYP, CBOOOHBIE JJIEKTPOMArHUTHbIE
KOJIeOaHUsl, BRIHYK/ICHHBIC 3JIEKTPOMArHUTHBIE KOJIEOaHUsI, TIEPEMEHHBIN JIEKTPUYECKUMN TOK, aKTUBHOE COMPOTUBJICHUE,
JEUCTBYIOLIEE 3HAYEHUE CUIIbI TOKA, ICMCTBYIOIIEE 3HAUCHUE HAMPSKEHU, TpaHCPopMaTop, Ko3PPuuueHT TpanchopManuu;
-M300paxath cxemy KoJebaTeIbHOrO KOHTYpa U OMUCHIBATH IPUHIIUI €r0 padOTHI.

Pacno3naBats, BOCIIPOU3BOINTh, HAOJIIOAaTh CBOOOHBIC AJICKTPOMATrHUTHBIC KOJIEOAHUsI, BEIHYK/ICHHBIC
AJIIEKTPOMArHUTHBIE KOJieOaHusl, PE30HAHC B IIEMH MEPEMEHHOTO TOKA;

- AHanu3UpOBATh MPEBPAICHUS SHEPTUHU B KOJIeOATEIbHOM KOHTYpE MPH AJIEKTPOMArHUTHHIX KoiebaHusx. [IpeacTaBisarh
3aBUCHUMOCTb JJICKTPUUYECKOTO 3apsi/ia, CUIIBl TOKAa OT BPEMEHH MPU CBOOOTHBIX JIEKTPOMArHUTHBIX KoJiebaHusX. OnpenesnsTs 1Mo
rpaduky KoseOaHuii ero XapaKTePUCTUKU: aMILTUTY 1y, IEPUO] i YaCTOTY;

- 3anuceiBaTh popmyny TomcoHa. Berancnsats ¢ momoisio Gpopmyiibl TOMCOHA TEPHOT U 4aCTOTY CBOOOTHBIX
AJIEKTPOMATrHUTHBIX KoJiebanuii. OnpenensaTh Nepuol, 4acToTy, aMITUTYTy KOJIeOaHUN B KOHKPETHBIX CUTYaIIHSIX;

- OOBSACHSTH MPUHITUIT TTOJTYYCHHS TIEPEMEHHOTO TOKA, YCTPOHCTBO TeHEpaTOpa MepeMeHHOTo Toka. Ha3piBaTh 0COOEHHOCTH



HNEPEMEHHOTO0 3JIEKTPUUECKOI0 TOKAa Ha yYacTKE LEMH C PE3UCTOPOM;
- 3anuceiBaTh 3aK0H OMa JUIs eny NepeMEHHOro Toka. HaxonuTh 3Ha4eHMs CWIIBI TOKA, HAIPSKEHMSI, aKTUBHOTO
COIPOTHUBIICHUS LIENH IEPEMEHHOIO TOKA B KOHKPETHBIX cUTyalusax. HaxoauThe 3HaueHNs MOIIHOCTH, BBIICIISIOLIEICS B LIETIH
NEPEMEHHOT0 TOKa, AEHCTBYIOLINX 3HAUYEHUH TOKA U HAPSKEHUS;

- Ha3piBaTh ycnoBusi BOSHUKHOBEHHUS PE30HAHCA B LIENH IEPEMEHHOTO TOKA.

OnuceBaTh yCTPOUCTBO, MPUHIUM JICHCTBUS U IPUMEHEHHE TpaHCcPopMmaTopa.

Boruucnsats k03 ¢uuueHT TpaHchopMali B KOHKPETHBIX CUTYAILHIX;

- Haxonuts B tutepatype u B UHTepHETE HH(POPMALIMIO O MOJTYUYEHUH, IEpelaye U UCIOIb30BAHUH IEPEMEHHOTO TOKA, 00
UCTOPUHU CO3[IaHUS U IPUMEHEHUHU TPAHC(POPMATOPOB, UCIIOIB30BAHNN PE30HAHCA B IIENU IEPEMEHHOTO TOKA U 0 OOphOE C HUM,
ycrexax U npoosieMax 3J€KTPOIHEPTETHKY;

- Bectu auckyccuio o nosib3e U BpeAe 3JIEeKTPOCTaHINI, ApryMEHTHPOBATh CBOIO MO3UIIMIO, YMETh BBICIYILIMBATH MHEHHUE IPYTUX
YYaCTHHUKOB;

- JIaTp onpeneneHus NOHATHI: MEXaHUYECKas BOJIHA, IIOTIEpPEYHasl BOJIHA, IIPOJI0JIbHAS BOJIHA, CKOPOCTh BOJIHBI, IJIMHA BOJIHBI,
(aza BOJIHBI, 3ByKOBasi BOJIHA, TPOMKOCTb 3ByKa, BbICOTa TOHA, TEMOp, OTpakeHUe, MpeIoMIICHHE, MTOTJIOUIeHIE, HHTep(epeH s,
oughpakyus, noarapuzayus MEXaHUUYECKUX BOJIH, KOTEPEHTHbIE UCTOUHUKH, CTOSIYasl BOJIHA, aKyCTUYECKUIN PE30HAHC,
IJIOCKOIIOJISIPU30BAaHHAS BOJIHA;

- [lepeuncasaTh cBONCTBA U XapaKTEPUCTUKA MEXaHUUYECKUX BOJIH. Pacmo3HaBaTh, BOCIIPOU3BOANUTh, HAOIIOAATh MEXaHUUECKHE
BOJIHBI, IOTNIEPEYHBIE BOJIHBI, TPOI0IbHBIE BOJIHBI, OTPAKEHUE, TPEIIOMIIEHHUE, MOTJIOUIEHUE, HHTEP()EPEHLINI0, MEXaHUYECKHUX
BOJIH;

- Ha3piBaTh XapaKTepUCTUKH BOJIH: CKOPOCTb, YACTOTA, JYIMHA BOJIHBI, pa3HOCTh (ha3. OnpenensiTe B KOHKPETHBIX CUTYalUsX
CKOPOCTH, YaCTOTHI, IJTMHBI BOJIHBI, Pa3HOCTH (a3 BOJIH;

- Haxoauts B iutepatype u B UHTepHETE MH(pOpMaLIHIO O BO30YKICHHH, ITepeaade U UCIOJIb30BAaHUHU 3BYKOBBIX BOJIH, 00
UCII0JIb30BAaHUU PE30HAHCA 3BYKOBBIX BOJIH B MY3bIKE U TEXHUKE. BecTH TUCKYCCHIO O TI0JIb3€ U BpeJle BO3ICHCTBHSI HAa YEI0OBEKa
3BYKOBBIX BOJIH, apI'YMEHTUPOBAThH CBOIO MO3ULIUIO0, YMETh BBICTYIIMBATh MHEHHUE JIPYTUX YYACTHUKOB;

- JlaBaTh onpeneneHus MOHATUI: AIEKTPOMAarHUTHOE MOJIE, BUXPEBOE AIEKTPUUECKOE I0JIE, 3JIEKTPOMATHUTHBIE BOJIHBI, CKOPOCTh
BOJIHBI, JUTMHA BOJIHBI, (Da3a BOJIHBI;

-OtpaxxkeHue, npeJoMiIeHIEe, MOTJoLEHNe, HTepdepeHIus, TudpaKius, TONEePEeUHOCTb, MOJIAPU3ALUS HIEKTPOMArHUTHBIX BOJIH,
PaanoCBs3b, paduoIoOKayus, aMILTUTY THAsE MOLYJISLINS, 1€TEKTUPOBAHNUE;

- OOBSACHATH B3aMOCBSA3b IEPEMEHHBIX AIEKTPUUECKOTO U MATHUTHOTO MOJIeH. PucoBaTe cxemMy pacnpocTpaHEHUs



AJIEKTPOMArHUTHOUW BOJIHBI. [IepeunciisiTe CBOMCTBA U XapaKTEPUCTUKHU SJICKTPOMATrHUTHBIX BOJIH;

- Pacrio3HaBath, HaOJI01aTh 3JIEKTPOMArHUTHBIC BOJIHBI, H3JIyUeHUE, IPUEM, OTPaKEHHUE, TIPEIIOMIICHHE, ITOTJIOICHHE,
uHTepdepeHIuio, TuOPaKINI0 U TOJSIPU3ALUIO AIEKTPOMArHUTHBIX BOJIH;

- HaxoauTh B KOHKPETHBIX CUTYaIlUSIX 3HAUCHUS XapaKTEPHUCTUK BOJIH: CKOPOCTH, YACTOTHI, ITTUHBI BOJHBI, PA3HOCTH (a3.
OOBSCHITH IPUHIUIIBI PAJAUOCBS3U U TEICBUICHUS;

- UccmenoBaTh CBOMCTBA DJIEKTPOMArHUTHBIX BOJIH C MIOMOIIIBIO MOOUITLHOTO Tennedona. Ha3pIBaTh 1 ONMUCHIBATH COBPEMEHHBIC
cpenctna cBs3u. Beiienars poss A. C. [lonoBa B W3yd4eHUH 3JIEKTPOMATrHUTHBIX BOJIH U CO3JIaHUU PAIUOCBsA3U. OTHOCUTHCS C
YBaKEHHUEM K YUEHBIM U UX OTKPBHITUSAM. OOOCHOBBIBATH BAXKHOCTh OTKPBITHUS AJIEKTPOMArHUTHBIX BOJIH JIJIs1 PA3BUTHUS HAYKU;

- Haxonuts B tuteparype u B UnTepHeTe nHpOpMalnio, TO3BOJSIONIYI0 OTBETUTh HAa MOCTABIECHHBIE BOIIPOCHI 110 TEME;

- Haxonuts B tuteparype u B UnTepHeTe nHbopManuio o BO30YKICHUH, IIEpeIadye U UCIOJIb30BAHUM YJIEKTPOMArHUTHBIX BOJIH,
00 ombiTax ['epria u ux 3Ha4eHUU. BeCTH NUCKYCCHIO O MOJB3€ U BpPEe BO3ICUCTBUS HA YEIOBEKA JIEKTPOMArHUTHBIX BOJIH,
apryMEHTHUPOBATH CBOIO MO3UIMI0, YMETh BBICIYIIUBATH MHEHUE JPYTUX YUYACTHUKOB;

Ontuka

-JlaTh onpeiesieHre NOHATUI: CBETOBOM JIy4, CKOPOCTh CBETA, OTPAXKECHUE CBETA, ITPEIIOMJIEHHE CBETA, MOJTHOE OTPAKEHUE CBETA,
YTOJI TaJIeHUsI, YTOJI OTPAKCHUS, YTOJI MPEIOMIICHHS, OTHOCUTEIIbHBIN ITOKa3aTelb MPeJIOMJICHHUS, a0COIIOTHBIN IMOKa3aTelb
MIPEJIOMIICHHMS, JIMH3a, (DOKYCHOE pacCTOSIHUE JIMH3BI, ONTHYCSCKAs CUJIa JIMH3bI, TUCIIEPCHUs CBeTa, HHTEp(EpEHIINs CBETA,
nvudpakiys ceera, AudpakImoHHas pelnieTka, MojsIpru3aliis CBeTa, CCTECTBEHHBIN CBET, IJIOCKOIOISIPU30BAHHBIN CBET;

- OnuceIBaTh METOABI U3BMEPEHHS CKOPOCTH CBeTa. [lepeunciisiTe CBOMCTBAa CBETOBBIX BOJIH. Pacmo3HaBaTh, BOCIIPOU3BOIUT,
HaOJII0/1aTh PacpPOCTPAaHEHHUE CBETOBBIX BOJIH, OTPAXKEHUE, IPEIIOMIICHHE, MOTJIONICHHE, TUCTIEPCHUI0, UHTEP(EPEHIINIO CBETOBBIX
BOJIH;

- ®opmynMpoBaTh NPpUHIHUI [ FOMreHca, 3aKOHBI OTPAXKEHUS U TIPETIOMIICHHS CBETA, TPAHULIbI UX MPUMEHUMOCTU. CTPOUTH X0
Jyda B INIOCKOTapaUieIbHOM TIJIAaCTUHE, TPEYTOJIBLHON MTPU3ME, MOBOPOTHOM MpU3MeE, 000paunBaIOIIe Npu3Me, TOHKOU JIMH3E;

- CtpouTh n300paxkeHue rmpeaMera B IIOCKOM 3epKajie, B TOHKOM JinH3e. [lepeuncnsate BUABI TUH3, UX OCHOBHBIC
XapaKTePUCTUKN — ONTUYECKUN LIEHTP, TJIaBHAsI ONITUYECKas OCh, (DOKYC, ONITUYECKasl CUJIA;

- HaxoauTh B KOHKPETHOW CUTyallud 3HAUYECHUS yIJia MaJICHUs, YIJIa OTPAXKEHUS], YTIJila MPEJIOMIICHUS, OTHOCUTEIBHOIO MTOKA3aTelIs
pesioMIIeHUSs!, aDCOTIOTHOTO TIOKA3aTeNsl MPEIOMIICHUS, CKOPOCTH CBETa B cpejie, (POKYCHOTO PacCTOSIHUSI, ONITUYECKON CHJTBI
JIMH3BI, YBEITMYCHUS JIMH3BI, Tepro1a Tu(PaKIIMOHHON PEIIETKH, TTOJI0OXKEHUS UHTEPHEPEHITMOHHBIX U TU(PPAKITHOHHBIX
MaKCUMyMOB 1 MUHHUMYMOB;

- 3anuceIBaTh (HOPMYITy TOHKOW JTMH3bI, HAXOJIUTh B KOHKPETHBIX CUTYAIHSIX C €€ TTOMOIIBI0 HEM3BECTHBIE BETMIUHBI. OOBSICHATh



IPUHIUI KOPPEKIMH 3PEHUS C IOMOLIBIO OYKOB;

-OKCIIEPUMEHTAIbHO ONPEEIIATh TOKA3aTeNb IPEJIOMIIEHUS CPelibl, (POKYCHOE paccTOsTHUE COOMPAIOLIEH JIMH3bI, IMHY CBETOBOM
BOJIHBI C TIOMOIIBIO AU(PPAKIIMOHHON PEIIETKH;

- UccnenoBaTh 3aBUCUMOCTD yTJla MPEIOMIIEHUS OT YIJia aJeHUs, 3aBUCUMOCTH PACCTOSIHUS OT JIMH3BI 10 U300pakeHUs OT
PACCTOSHUS OT JIMH3BI 10 IPEIMETA;

- KoHncTpyupoBath Mosieu TeJaecKomna u/uil MUKPOCKOTIa;

- Haxonuts B iuteparype u B Unutepnete nundopmanuio o ouorpadusx U. Hetorona, X. I'tolirenca, T. FOnra, O. ®penens, ux
Hay4HOH paboTe 0 €€ 3HAUYECHUH /ISl COBPEMEHHOM HAYKH;

- Bricka3biBaTh CBOE MHEHHE O 3HAYEHUU HAYYHBIX OTKPBITHI 1 padboT no ontuke M. Hetotona, X. I'toiirenca, T. FOnra, O.
®penens. BocipuHumaTe, aHaIM3UPOBaTh, IepepadaThIBaTh U MPEABABISITH HHPOPMALIUIO B COOTBETCTBUU C MIOCTABJICHHBIMU
3a/1a49aMu;

- Boiienath OCHOBHBIE MOJI0KEHHSI KOPIYCKYJISIPHOM M BOJTHOBOM TEOpHii cBeTa. YUacTBOBaTh B OOCYXACHUU 3TUX TEOPUH U
COBPEMEHHBIX B3IVII0B Ha IIPUPOY CBETA;

- JlaBaTb  ompeneseHus TTOHSITHM: TEIUIOBOE U3IIy4YCHUE,

3JIEKTPOJIFOMUHECLIEHIUS, KATOJOJFOMUHECHEHIUS, XEMUITIOMUHECIIEHIINS, (DOTOTIOMUHECIICHIIMSI, CIUIOITHON CIEKTP,
JIMHENYATbIN CIIEKTP, MTOJOCATHIN CIIEKTP, CIIEKTP MOIJIOMIEHNUs, CIEKTPaIbHbIA aHAJIU3;

-Ilepeuncnsate Buabl criekTpoB. Pacno3HaBaThk, HAOMIOAATH CIIONIHON CIEKTP, IMHEWYATHIN CIIEKTP, MOJIOCATHIN CIEKTp, CIIEKTP
W3JIyYEHUS U TTOTJIOIICHMUS;

- [lepeuncisiTe BUIBI 2JIEKTPOMArHUTHBIX U31yYE€HHM, UX HICTOYHUKH, CBOMCTBA, NpUuMeHeHne. CpaBHUBATh CBOKCTBA
3JIEKTPOMArHUTHBIX BOJIH Pa3HOM YaCTOTBHIL;

OCHOBBI CIENUAIBLHON TEOPUU OTHOCUTEJIbHOCTH

- JaBath onpenenieHus MOHATUI: COOBITUE, TOCTYJIAT, COOCTBEHHAs! MHEPIMAIbHAS CUCTEMA OTCYETa, COOCTBEHHOE BpeMH,
coOCTBeHHas JJIMHA Tejla, Macca MOKOs, MHBAPUAHT, 3Heprust nokosi. ®opmynuposats nocrynarsl CTO;

- Haxoauts B tutepatype u B UHTEepHETE MH(pOpMaLIHIO O Teopun 3upa, SKCrIepuMeHTax, Kotopble mpusenu k cozganuto CTO,
OTHOCUTETFHOCTH PACCTOSTHUN U TIPOMEKYTKOB BpeMeHH, ouorpaduu A. DUHIITEHA;

- BrickasbiBath cBoe MHeHHE 0 3HaueHuu CTO nst coBpeMeHHOM HayKu. [ 0TOBUTH Mpe3eHTalru U COOOUIEHUS 110 U3yUYE€HHBIM
TEMaM;

KBanroBas ¢pusuka

-JlaBaTh onpenenenus nouaTuit: GporordhekT, KBaHT, TOK HACKIILIEHNUS, 3aJepKUBAIOLIEE HAMIPSHKEHHE, pad0Ta BHIXOa, KpacHast



rpanuia Gotodddexra;

- PacnioznaBate, HaOmoaaTh sBieHue poroddpdexra. OnuceiBath onbITel CroneroBa. opmynuposaTs runoresy [lnanka o
KBaHTax, 3aKOHBI poTod(PdekTa. AHaTU3UpOBaTh 3aK0HBI poTodIPdekTa;

- 3anKChIBaTh U COCTABJISITh B KOHKPETHBIX CUTYallUsIX YpaBHEHHE DUHINTENHA Ui (poTod(pdexTa u HaXOIUTh C €ro MOMOIIBIO
HEU3BECTHBIE BEJINYUHBI,

- HaxoauTh B KOHKPETHBIX CUTYaAIUAX 3HAUEHUS MAaKCUMaJIbHOW KMHETUYECKOW SHEPTUHN (POTOAIEKTPOHOB, CKOPOCTH
(OTORIEKTPOHOB, PAOOTHI BBIX0/1a, 3AMUPAOIIETO HANPSKEHUS, YACTOTHI U IJIMHBI BOJHBI, YACTOTHI U JJIMHBI BOJIHBI,
COOTBETCTBYIOIINX KpacHOU rpanuiie Gotodpdexra;

- [IpuBOoIUTE ipHIMEPBI UcIOIb30BaHU GoTOADPexTa. OOBICHATH CyTh KOPITYCKYISIPHO-BOJIHOBOTO 1yaln3Ma;

- Haxonuts B tutepatype u B UnTepHeTe nHpopmanmio o padborax Cronerosa, Jlebenesa, BaBunosa, [Inanka, Komnrona, ne
Bpoitns. BeiiensTe poib pOCCUUCKUX YUYEHBIX B UCCIEIOBAHNN CBOMCTB cBeTa. [IpuBOANTE MpUMepbl OMOIOTrHYECKOTO U
XUMHYECKOTO JIEUCTBUS CBETA,;

- JlaBaTb onpenesieHus MOHATUI: aTOMHOE JIpO, SHEPTETUYECKUI YPOBEHB, SJHEPIUsl MOHU3aUUKU. ONUCHIBATh OIBITHI
Pezepdopaa. OnuceiBaTh 1 cpaBHUBATH Mojienu aToMa ToMcoHa u Pezepdopna;

- PaccmarpuBath, nccieioBaTh U ONUCHIBATh JIMHEWYAThIEe CLIEKTPbl. DopMynupoBaTh KBaHTOBbIE NOCTy1aThl bopa. OOBsACHATH
JMHENYaThle CIEKTPhl aTOMa BOAOPO/a HA OCHOBE KBAHTOBBIX MOCTYJIaTOB bopa;

- PaccunTsiBaTh B KOHKPETHOM CUTYallMy YAaCTOTY U JUIMHY BOJIHBI HCITyCKAaeMOro (pOTOHA MPH Mepexoie aToOMa U3 OJAHOTO
CTAllMOHAPHOT'O COCTOSIHUS B APYTO€, SJHEPTUIO HOHU3ALMHU aTOMa,;

-Haxoaute nnpopmanuio o pakrax, moATBEPKIAIOIMINX CIOKHOE CTPOCHUE aTOMa, O padOTaxX yYEHBIX M0 CO3AAHUI0 MOJIEIN
CTPOEHHUS aTOMa, MOJYYEHUIO BBIHYXJACHHOTO U3TyYeHHUs, TPUMEHEHUH JIa3€POB B HAYKE, MEIULIMHE, TPOMBIIIUIEHHOCTH, OBITY.
Briaensats poiab pOCCUUCKUX YYEHBIX B CO3aHUU U UCIOJIb30BAHUH JIA3€POB;

- laBath onpenenieHus: MOHSATUI: MacCOBOE YUCIIO, HYKJIOHBI, SIIEPHBIE CUJIbL, 8UpmMYyanbHble yacmuysl, 1e(HEKT Macc, SHEPTUS
CBSI3M, YJ€IbHAsl SHEPTHUS CBSI3U ATOMHBIX SIAEP, PAIUOAKTUBHOCTb, AKIMUBHOCb PAOUOAKMUBHO20 8eujecmad, TIEpuo]l
MOJIypaclia/ia, UCKyCCTBEHHAs! PaAMOAKTUBHOCTb, SIAEPHBIE PEAKIUN, SHEPTETUYECKHUM BBIXOJ AEPHOM pEAKLINH, LIETHAS AepHas
peaxiusi, K03(pPUIMEHT pa3MHOKEHUSI HEUTPOHOB, KPUTHUYECKAsi MAcca, peaKTOPbI-Pa3MHOKHUTEIH, TEPMOSICPHAs PEaKIus;

- CpaBHHMBAThH CBOMCTBA MPOTOHA U HEUTPOHA. ONUCHIBATH TPOTOHHO-HEUTPOHHYIO MOJIEND SIPa;

- OnpenensiTh COCTaB SAep PA3NUYHBIX 3JIEMEHTOB C IOMOIIIbIO Tabuibl MenaeneeBa. 300pakaTh U YUTaTh CXEMbl aTOMOB.
CpaBHHBaTh CHIIy 3JIEKTPUYECKOIO OTTAIKUBAHUS IPOTOHOB U CUILY CBA3U HYKJIOHOB B SJIPE;

- Boruncnare geext mMacc, SJHEPTUIO CBSA3H KOHKPETHBIX aTOMHBIX siiep. AHAIM3UPOBATh CBSI3b YIEIbHON YHEPTHH CBSI3U C



YCTOWYUBOCTBIO s1IEP.

[lepeunciaATh BUIBI paIOaKTUBHOIO pacnaja aTOMHBIX JEp;

- CpaBHUBATh CBOICTBA anb(a-, 0eTa- U raMMa-U3JIydeHUN. 3aluChIBaTh [IPaBUiIa CMEIIEHUS IPU PAJHMOAKTUBHBIX paciaiax.
Omnpenensars 31eMeHThl, 00pa3yroIMecs B pe3yJIbTaTe paJuOaKTUBHBIX PaclaloB;

- 3anuchIBaTh, OOBACHATH 3aKOH PaIMOAKTUBHOIO Paclaja, yKa3blBaTh I'PAHULIBI €T0 TPUMEHUMOCTH. ONpeaessTh B KOHKPETHBIX
CUTYyalMsIX YUCIIO HEPACTABIINXCS AIEP, YUCIIO PACIIABIIMXCS SAEP, NEPUO MTOITYpaCcIaia;

- 3anuchIBaTh AAepHbIE peakuny. OnpenesaTs IPOIYyKThI SIEPHBIX peakuuid. PacCunThIBaTh SJHEPIrUUECKAN BBIXO SAEPHBIX
peakuuii. OnuceIBaTh MEXaHU3MBI JACIICHUS SAEP U UEMHOM AaepHON peakunn. CpaBHUBATH SIEPHBIE U TEPMOSAEPHBIE PEAKLNN;
-OOBACHATH NPUHIIMIIBI YCTPOMCTBA U pabOTHI AAEPHBIX PEAKTOPOB. YUaCTBOBATh B OOCYKJIEHUU TPEUMYILIECTB U HETOCTATKOB
AJIEPHON DHEPTETUKH;

- Haxonuts B utepatype u B IHTEepHETE CBEICHUS 00 OTKPBITUM IPOTOHA, HEUTPOHA, PAJJUOAKTUBHOCTH, O MOIYYEHUH U
VICIIOJIb30BaHUN PAJUOAKTUBHBIX U30TOIOB, HOBBIX XUMHUYECKHUX JJIEMEHTOB;

- BeLAeATE pOIb POCCUMCKUX YUYEHBIX B UCCIEAOBAHUAX aTOMHOIO s1/1pa, B OTKPBITUHA CIIOHTAHHOT'O ACJICHUSA AEp ypaHa, B
Pa3BUTHH SICPHOM YHEPTEeTUKU, CO3aHUU HOBBIX N30TONOB B OUSAN (O0Bhe AMHEHHBINM UHCTUTYT SIACPHBIX UCCIEIOBAHUH B T.
Ayona);

- JlaBaTh onpenesieHus NOHATHN: aHHUTUIISLUSA, JIEITOHBI, aIPOHBI, KBAPK, TIIFOOH.

IlepeuncnsaTb OCHOBHBIE CBOMCTBA DJIEMEHTAPHBIX YACTUL. BBIAEIATE IPYIIIbI 3JIEMEHTAPHBIX YACTHL;

- [lepeuncisiTe 3aKOHBI COXPAaHEHHUsI, KOTOPBIE BBITOIHAIOTCS IPU NPEBPALIEHUAX YaCTULl. ONKUCHIBATH MPOLECCH aHHUTUJISILIAN
YACTHUIl U aHTUYACTUL] U POKIAEHHUS DJIEKTPOH-TIO3UTPOHHBIX ap;

- Ha3piBaTh U cpaBHUBATH BUJIbI PYHIaMEHTAJIbHBIX B3aUMOACHCTBUI. ONUCHIBAThH POJIb YCKOPUTENIEH B U3yUEHUH 3JIEMEHTAPHBIX
yactull. Ha3piBaTh OCHOBHBIE BUbl YCKOPUTEIIECH 2JIEMEHTAPHBIX YACTULL;

- Haxoauts B tutepatype u B UHTEepHETE CBeIeHUSI 00 MCTOPUU OTKPBITHSI JIEMEHTAPHBIX YACTHIL, O TPEX 3Tarnax B pa3BUTHU
(bU3HUKHY 3IeMEHTapHbBIX YaCTHIL.

OnuceiBaTh COBPEMEHHYIO (PU3MUECKYIO KAPTUHY MHUPA;

Crtpoenue BeesienHoi

- JlaBaTh omnpeneneHus MOHATHI: HeOecHas cdepa, FIKIUNTHKA, HEOECHBII 3KBATOP, MOJIIOC MUPA, OCh MUPA, KPYT CKIIOHEHMUS,
psIMOE BOCXOKJIEHUE, CKIIOHEHHE, TTapaJuIaKc, MapceK, aCTPOHOMUYECKas €AUHULIA, IEPUTeInii, adenii, COTHEYHOE 3aTMEHHE,
JYHHOE 3aTMEHHE, TUTaHEThl 36MHOM T'PYMIIbI, INITAHETHI-TUTAHTbI, ACTEPOUI, METEOP, METEOPUT, (poTochepa, CBETUMOCTD,
npoTyOepaHel, IpoTo3Be3/1a, CBEpXHOBas 3Be3/a, FaJlakTHKa, KBa3ap, KpacCHOE CMElIeHHe, Teopusi bosbioro B3pbiBa, BO3pacT



Bceneunnoi;

- HabGmonate JIyny u miianetsl B Tesneckomn. Boiiensate ocooenHocT cuctembl 3emisi—IIyHa. Pacrio3HaBaTh, MOJIEIMpPOBATS,
HaOJII0AaTh JIYHHBIEC U COJIHEUHBIE 3aTMEHUSA. OOBACHATD NPUIUBBI U OTJIHBBI,

-OnuceiBaTth cTpoeHue ConHeuHol cuctemsl. [lepeuncisTs mianeTsl 1 BUABI Majbix Tesl. OnucbiBath crpoeHre ColHIa.
Ha6mronats comueunsie nmaraa. CoOmoaaTh paBuia 0€30macHOCTH pu HaO o aeHnn CoTHIa;

- [lepeuncnsaTh TUMMYHBIE TPYIIIBI 3BE3]T, OCHOBHBIC (DU3MYECKUE XapAKTEPUCTUKH 3BE3/1. OMUCHIBATH IBOIOIUIO 3BE3M OT
poxkaeHus 10 cMepTH. HazpiBaTh caMble IpKHE 3BE3/IbI U CO3BE3/U;

- [lepednciisiTh BUJIbI TAJIAKTUK, ONMUCHIBATh COCTAB U CTPOEHHUE ralakTUK. BoiensaTe MileuHbIi TyTh CPeAU APYTUX rajJakTHK.
Onpenensate MecTo COTHEUHON CUCTEMBI B HEW;

- O1ieHrBaTh MOPSIAOK PACCTOSTHUM O KOCMUYECKUX 00BEKTOB. OMUCHIBATh CYTh «KPACHOTO CMEIICHUS» U €T0 UCIIOIb30BaHUE
MIPU U3YUYEHUM TaJlaKTHK.

[IpuBOINTH KpaTKOE U3JI0KEHHUE TEOPUHU BOJIBIIIOrO B3phIBa U TEOPUU paclupsitoleiics BeenenHoi;

- PaGoTaTh B mape u rpyIine npu BHIMOJHEHUN MTpaKTUYECKuX 3ajanuil. Mcnonb3oBaTs HTEpHET 17151 MOKMCKa N300paykeHU
KOCMUYECKUX 00BEKTOB U HH(POpMAIUK 00 UX OCOOECHHOCTSIX;

-Y4acTBOBaTh B OOCYK/IEHUN U3BECTHBIX KOCMUYECKUX UCCIIEIOBaHUN. BBIEsITh COBETCKHE U POCCUNMCKUE TOCTUKEHUS B
00J1aCTH KOCMOHABTUKH U UCCIE0BaHUS KocMoca. OTHOCUTBCS ¢ YBaXKEHHUEM K POCCUHUCKUM YYEHBIM U KOCMOHABTAM.

IIpeagMeTHBIMHU pe3yJIbTATAMM OCBOCHHUS BBHIITYCKHUKAMU CPEIHEH (ITOJIHOM) IIKOJIBI MPOTpaMMBbI TI0 (pr3nke Ha 6a30BOM
YPOBHE SIBJISIFOTCSL:

— ¢chOpPMUPOBAHHOCTD MPEJCTABICHUIN O 3aKOHOMEPHOU CBSI3U U NTO3HABAEMOCTH SIBJICHUN MPUPO/Ibl, 00 O0BEKTUBHOCTH
HAy4YHOTO 3HAHUS; O POJIU U MeCTe (PU3HKU B COBPEMEHHON HAyYHOW KapTUHE MUPA; TOHUMaHUE PoJid PU3UKU B (GOPMUPOBAHUU
Kpyro3opa v pyHKIIMOHAJIBHOW IPaMOTHOCTH Y€JIOBEKA JIJIsl PEIICHUS TPAKTUYECKUX 3a/1a4;

— BJIaJICHUE OCHOBOMOJIAralomMUMHU (PU3NYECKUMU MTOHATHUSAMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMU; YBEPEHHOE MOJIb30BaHNE (PU3NUECKON TEPMUHOIOTHENH U CUMBOJIMKOM;

— c(hOpMUPOBAHHOCTD MPECTABICHUHN O PU3MUECKON CYIIIHOCTH SIBJICHUM MPUPObI (MEXAaHUUECKUX, TEMIOBBIX,
AJIEKTPOMArHUTHBIX U KBAaHTOBBIX ), BUJIaX MaTEpHH (BEIIECTBO U T0JIE), IBIXKCHUH KaK CIIOCO0e CyIIeCTBOBAHUS MAaTEPHH,
YCBOEHHE OCHOBHBIX UJI€ MEXaHUKH, AaTOMHO-MOJIEKYJISIPHOTO YUYEHHSI O CTPOCHHUH BEUIECTBA, SJIEMEHTOB 3JIEKTPOJIMHAMUKH U
KBaHTOBOW (PM3WKH; OBJIaJIEHNE TTOHSATHUITHBIM aliapaToM U CHMBOJIMYECKHUM SI3bIKOM (DU3UKU;

— BIIQJICHUE OCHOBHBIMU METOJaMH HAYYHOTO TIO3HAHUS, UCTIOJIb3yeMbIMU B (pu3nKe: HAOII0IeHNEe, OIMCaHUe, U3MEPEHHE,
IKCIIEPUMEHT; YMEHUSI 00pabaThIBaTh pe3yabTaThl U3MEPEHUH, OOHAPYKUBATH 3aBUCUMOCTh MEXIY (DU3UNIECKUMU BETMINHAMH,



O0OBSICHATD MOJYYCHHBIC PE3yJIbTAThI U JIeJIaTh BHIBOJIBI;

— BJIAJICHUE YMEHHUSAMU BBIJIBUTATh TUIIOTE3bI HA OCHOBE 3HAHUS OCHOBOMOJIATAIOIINX (PU3HMUECKUX 3aKOHOMEPHOCTEH 1
3aKOHOB, MMPOBEPSATH UX IKCIIEPUMEHTAIILHBIMU CpeJICTBaMU, (DOPMYJIUPYS 1I€JIb UCCIICIOBAHUS, BlIaJIecHUE YMEHHUSIMU OIMCHIBATh
U OOBSICHATH CAaMOCTOSITEIFHO MPOBEICHHBIC SKCIIEPUMEHTHI, AaHAJIM3UPOBATh PE3YIbTATHI MOJYUYEHHON U3MEPUTEIHLHON
uH(OpMAITUH, ONIPEACIIATh TOCTOBEPHOCTh MOJIYYCHHOTO PE3yiIbTaTa;

— c(hopMUPOBaHHOCTH YMEHUS PENIATh MPOCTHIC (PU3UICCKUE 3a/1a4H;

— ¢c(OpMUPOBAHHOCTh YMEHUSI MPUMEHSATH MOJYYCHHBIC 3HAHUS JJ11 OOBICHEHUS YCIOBUN MPOTEKAHUS (DU3NUECKUX
ABJICHUU B PUPOJIE U JJIS PUHATHS TPAKTUUECKUX PEUICHUN B IOBCEHEBHOM KU3HU,

— MOHMMaHuEe PU3NUECKUX OCHOB U MIPUHIUIIOB JeUCTBUS (pabOoThl) MAIlIMH U MEXaHU3MOB, CPEJICTB MEPEIBIKCHUS U
CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIITUICHHBIX TEXHOJIOTUYECKUX MPOLIECCOB, BIUSHUS UX Ha OKPYXKAIOIIYIO CPE1y; OCO3ZHAHUE
BO3MOXKHBIX MTPUYUH TEXHOTEHHBIX U IKOJIOTHUECKUX KaTacTpod;
c(hOpMHUPOBAHHOCTH COOCTBEHHOM MO3UIIMH TI0 OTHOIICHUIO K (pr3nyecKoil HHGOpPMAaIIUU, ITOTy4aeMO U3 Pa3HbIX HCTOYHUKOB.

B pesynbrate nzydenus Kkypca GU3MKA Ha YPOBHE CpEIHEr0 O0Iero 00pa3oBaHMs BBHIITYCKHUK HA 0230BOM YPOBHE
HAYUYMTCH:

- OOBSCHATH HA IPUMEpaxX pojb U MecTO (PU3UKHU B (DOPMHUPOBAHUH COBPEMEHHON HAYYHOW KapTHHBI MUpPa, B Pa3BUTHHU
COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B TPAKTUYECKOM JESATEIIBHOCTH JIFOJICH;

- JIEMOHCTPHUPOBATh Ha IIPUMEPaX B3aMMOCBS3b MEKy (DU3UKOU U IPYTHUMH €CTECTBEHHBIMU HAyKaMHM;

- yCTaHaBJIMBATh B3aUMOCBSI3b €CTECTBEHHO-HAYUHBIX SIBIICHUI U MIPUMEHSATh OCHOBHBIC (PU3MUECKHUE MOJIETHU JJIsl KX
OIHMCaHMS U OOBSICHCHHUS;

- HCMOJIb30BaTh UH(POPMAIUIO PU3UYECKOTO COJEPKaHUS MPU PEIICHUN YUEOHBIX, TPAKTUUECKUX, MPOCKTHBIX U
UCCIIEIOBATENbCKUX 3aJ1ay, MHTErPUPYsT HHPOPMAITUIO U3 Pa3IMYHBIX HCTOUHUKOB U KPUTHYECKHU €€ OICHUBAS;

- pa3nuyaTh U YMETh HUCIOJIb30BaTh B Y4EOHO-UCCIIEA0BATEILCKOM IEITEILHOCTH METOAbl HAYYHOTO MTO3HAHUS
(HabusrofieHre, ONTMCAHNE, U3MEPEHUE, SKCIIEPUMEHT, BBIJIBH)KECHUE TUIIOTE3bI, MOJICIUPOBAHKE U T. [1.) U (POPMBI HAYYHOTO
no3HaHus ((haKkTel, 3aKOHBI, TCOPUH ), IEMOHCTPUPYS HaA IPUMEPaAX UX POJb U MECTO B HAYYHOM TMTO3HAHUHY;

- TIPOBOJIUTH MPSIMBIE M KOCBEHHBIC U3MEPEHUS (PM3UUECKUX BEIIMYUH, BEIOUpAsi U3MEPUTEIbHBIE MPUOOPHI C YIETOM
HEO0OXOIMMOW TOYHOCTH U3MEPEHUH, TUTAHUPOBATH XOJT U3MEPEHUM, TTOJTy4aTh 3HAYCHUE U3MEPSEMOI BEJTUYHHBI U OIICHUBATh
OTHOCUTEIHHYIO TOTPEITHOCTD IO 33JJaHHBIM (pOpMYyJIaMm;

- MPOBOJWTH MCCIICOBAHUS 3aBUCUMOCTEN MEX Ty GU3HMUECKUMU BETMYMHAMH: BBITIOJTHSATh U3MEPEHUS U OTIPEIETSATh Ha
OCHOBE MCCJICIOBAaHUS 3HAUYCHUS IMAPAMETPOB, XaPAKTEPU3YIOIINX JAHHYIO 3aBUCUMOCTb MEXy BEIMUUHAMU U JIEJIATh BBIBOJ C




YYETOM IIOTPEIIHOCTA U3MEPECHU;

- HUCIIOJIb30BATh JJIS ONUCAHUS XapaKTepa MPoTeKaHus (PU3NYECKUX MpoleccoB pU3ndeckrue BETUUMHBI U JEMOHCTPUPOBATh
B3aMMOCBSI3b MEXKTY HUMU;

- HCIIOJIb30BATh JJIS ONUCAHUS XapaKTepa NPOoTeKaHus (PU3NYECKUX MPoIeccoB (HU3NUECKUE 3aKOHBI C YUYETOM IPaHUI] UX
MPUMEHUMOCTH;

- pemiaTh Ka4eCTBEHHBIE 3a7]a4M (B TOM YHCJIC U MEXIIPEIMETHOTO XapaKkTepa): UCIOIb3ysl MOACIH, (PU3NIECKUE BETUIHHBI U
3aKOHBI, BEICTPAUBATh JIOTHUYECKUE 1IEMOUYKH OOBICHEHUS (JJ0Ka3aTEILCTBA) MPEIJIOKEHHBIX B 3a]ja4axX MPOIECCOB (SIBJICHUM);

- pemaTh pacy€THBIE 3aJ1auu ¢ IBHO 3aJJaHHOM (PU3UUYECKON MOJIeNIbIO: Ha OCHOBE aHAJIN3a YCJIOBUS 33/1a4d BBIACISIThH
(bU3UYECKYIO MOJIEIb, HAXOUTh (PU3UUECKUE BEIMUMHBI U 3aKOHBI, HEOOXOAUMBIE U I0CTAaTOYHBIE 1JIsI €€ PeIlleHMs], IPOBOIUTh
pacu€Thl ¥ OLICHUBATh MOJYYCHHBIN pe3yJbTarT;

- YYUTBIBATh IPAHUILIbI TPUMEHEHUS U3YUYCHHBIX (DU3NUECKUX MOJIeNICH MPU PeIIeHUU (PU3NUECKUX U MEKITPEAMETHBIX 3a/1a4;

- HCIOJbh30BaTh UH(POPMAIUIO U IPUMEHSTH 3HAHUS O MPUHIIUIIAX paOOThl U OCHOBHBIX XapaKTEPUCTUKAX U3YUCHHBIX
MaIlTiH, MPUOOPOB U APYTHX TEXHUUYECKUX YCTPOUCTB JIJISl PEIICHUS MPAKTUUECKHUX, yUeOHO-MCCIIEeI0BATEIBCKUX U TIPOCKTHBIX
3ajad;

- WCIOJB30BaTh 3HAHUS O (PU3NYECKUX O0BEKTAX U MPOIECCax B MOBCEIHEBHOM KU3HHM JIJIsi o0ecrieueHus: 0€301MacHOCTH MPHU
oOpalieHnu ¢ mpubopaMu U TEXHUYECKUMHU YCTPONUCTBAMU, JJISI COXPAHEHUSI 3JI0POBBS U COOJIO/IEHUS HOPM SKOJIOTUYECKOTO
IIOBEJICHUS B OKPYXAKOLIEH Cpelie, ISl IPUHATUS PELICHUN B IOBCEIHEBHOM )KU3HMU.

BrinmyckHUK HA 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUUTHCH:

- TOHHUMATh U OOBSICHATH LIEJIOCTHOCTh (PU3MUECKON TEOPUH, pa3INUATh TPAHULIBI €€ TPUMEHUMOCTH U MECTO B PAY APYTHUX
(bU3HYECKUX TEOPHIL;

- BJAJCTh IpUEMaMH MOCTPOEHHUS TEOPETUUECKUX JI0KA3aTENIbCTB, a TAKXKE MPOrHO3UPOBAHUS OCOOEHHOCTEN MPOTEKAHUS
(bU3UYECKUX SIBJICHUMN U MPOIECCOB HA OCHOBE MOJYUYCHHBIX TEOPETUUECKUX BBIBOJIOB U JIOKA3aTEIbCTB;

- XapaKTepHu30BaTh CUCTEMHYIO CBSI3b MEXK/Iy OCHOBOTMOJIAralOIIMMHU HAYYHBIMU TTOHSATHUSIMH: TPOCTPAHCTBO, BPEMSI,
Matepus (BEIIECTBO, MOJIE), IBIKCHUE, CUla, SHEPTHS,

- BBIJIBUTATh THIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIOIATAONINX (PU3UUIECKUX 3aKOHOMEPHOCTEH U 3aKOHOB;

- CaMOCTOATENFHO TUIAHUPOBATH U TIPOBOJAUTH (DU3HUECKUE IKCIIEPUMEHTHI,

- XapakKTepu30BaTh INI00ATBHBIC TTPOOJIEMBI, CTOSIIIHNE MEPE]] YeTOBEYECTBOM: YHEPTETUIECKUE, CHIPhEBHIC, IKOJIOTHIECKUE U
poJib (DU3UKU B PEIICHUH 3TUX TIPOOIIEM;

- pemaTh MPaKTUKO-OPUEHTUPOBAHHBIC KAUECTBEHHBIC U PACUETHBIE (U3MUECKUE 3a7a91 C BRIOOPOM (DU3HUECKON MOICIIH,



UCIIOJIB3YS] HECKOJIBKO (PM3HUYECKUX 3aKOHOB MM (POPMYJI, CBSI3bIBAIOIINX U3BECTHBIE (PU3NUECKUE BEIIUYNHBI, B KOHTEKCTE
MEXIIPEIMETHBIX CBS3EH;

- OOBSACHATH NPUHLUIIBI PaOOTHI U XapaKTEPUCTUKU N3YUEHHBIX MAIINH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB;

- OOBSACHATH YCIOBUS IPUMEHEHUS PU3NUECKUX MOJIETIEH MPHU pelIeHNH (PU3UUECKUX 3a7a4, HAXOJUTh aJIeKBaTHYIO
IPENIOKEHHOM 3a/1aue (PU3UYECKYIO MOJIENb, pa3peliaTh Mpo0IeMy Kak Ha OCHOBE MMEIOLIUXCS 3HAHUM, TaK U TP IIOMOIIH
METOJ/IOB OLIEHKH.

Crpaterus pa3Butus Y'Y/l HanpaBiieHa Ha (POPMUPOBAHUE OCHOBHBIX KOMITETEHIIUA:

«pacro3HaBaHUE U MOCTAaHOBKA HAYYHBIX BOIPOCOB» (T.€. GOPMYIHPOBAHHUE MPOOIEMBI, KOTOPasi MOKET OBITh HCCIEAOBaHa
METO/IAMH €CTECTBEHHBIX HAYK);

«HAY4YHOE OOBSICHEHUE SIBJICHUI» (HarpuMep, 00bsiCHEHUE (PU3UUECKUX SIBJICHUI U MPOIECCOB C HUCIOJIb30BAHHUEM UMEIOLIErOCs
3amaca 3HaHui);

«HCTIONIb30BAaHUE HAYUHBIX JOKA3aTENIbCTBY» (T.€. IOHUMaHHE OCHOBHBIX COCTABJIAIOIIMX PA3IUYHBIX METOJIOB €CTECTBEHHBIX
HayK)

2. COAEP/)KAHUE KYPCA ®U3UKHU

Pu3nKa U eCTeCTBEHHOHAYYHbIN MeTO/ NO3HAHUS NPUPOABI



®dusuka - pyHgaMeHTanbHas Hayka o npupoje. Hayunblit MmeTos1 mo3Hanust Mupa. BzaumMocBsizb Mex1y GU3HKON U IpyrUMU
€CTECTBEHHBIMU HayKaMu. MeTo/Ibl Hay4HOT0 HcciieoBanus (pusndeckux sineHuil. usnyeckue Benuuunsl. [lorpenrHoctu
u3MepeHuil pusndyeckux BeaIuurH. MojenupoBaHue IBICHUN U POLECCOB MPUPOAbl. DU3NUYECKHE 3aKOHBI U TPAHUIIBI KX
npuMeHUMOCTH. PU3NYEeCKue TEOPUU U IPUHIIUI COOTBETCTBUS. Poib 1 MecTo pu3uku B popMUPOBAHUU COBPEMEHHOW HAyYHOU
KapTUHBI MUPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOACH.
Mexanuka
[Ipenmer u 3aga4un KIIACCUYECKOM MEXaHUKU. KuHeMaTnuecKkne XapakTepUCTUKN MEXAHUYECKOTO IBMKEHUS. MoJIeNn Tell U
nBrxeHni. [IpoctpancTBo 1 Bpemsi. OTHOCUTEIBHOCTh MEXAHUYECKOTO IBMKEHUS. Cuctembl oTcuéTa. CKAISIpHBIE U BEKTOPHBIE
dbusznyeckue BenuuuHbl. Tpaektopus. [1yts. [lepememenue. CkopocTh. Y ckopeHnue. PaBHOMepHOE U paBHOYCKOPEHHOE
npsiMoJMHerHoe aBrkeHue. CBoOOIHOE TajieHre Tejla. PaBHOMEpHOE IBUKEHNE TOYKU 110 OKPY>KHOCTH.
B3aumoperictBue ten. SABnenue nnepuuu. Cuna. Macca. UHepuumanbabie CUCTEMBI OTCUETa. 3aKOHbI TnHaMKuKHA HeroTona. Cuna
TSYKECTH, BEC, HEBECOMOCTh. CHIIbI YIIPYTOCTH, CHIIBI TPEHUS. 3aKOHBI: BCEMUPHOTO TATOTEHUS, [ 'yKa, CyXoro TpeHwusl.
Hcnonb3oBaHne 3aKOHOB MEXAHUKH JIJIs1 OOBSICHEHUSI IBHXKEHHSI HEOECHBIX TEJ U JIJISl PA3BUTHSI KOCMUYECKUX MCCIICIOBAaHUM.

Nmmynbc MaTepuanbHON TOUYKH U CUCTEMBI TeJI. 3aKOH M3MEHEHUS U COXpaHEeHUsI UMITyJibca. PabGoTta cuibl. Mexanndeckas
SHEPIUsi MaTepUAIbHOW TOYKU U CUCTEMBI. 3aKOH U3MEHEHUS U COXPAHEHUS MEXAHUYECKON SHEPTHUU.

PaBHOBeCHE MaTepUAIBHOM TOYKH U TBEPIOIO Tesna. MOMEHT CUIIbl. Y CJIOBHUSI pABHOBECHSI TBEPJAOIO TeJla B MHEPLIUAIbHOU
cucreme orcuérta. PaBHOBeCHE )XKUIKOCTH U Ta3a. [laBieHue.

MouiekyJisipHasi (U3HKA U TEPMOJTUHAMHUKA
OcHoBbI MOJIEKyJIsIpHO-KUHEeTHYecKoM Teopuu (MKT) u TepMoauHaMuK.

OkcnepuMeHTalbHbIe AoKa3zaTtenbcTBa MKT. AOGcomtoTHas TemnepaTypa Kak Mepa CpeHel KHHETUYECKON SHEPTUU
TEIIOBOTO JIBUKEHHS YaCTHUI] BEILIECTBA.
Mogens naeanbHoro rasa. /lasnenue raza. Cesi3b MEX/y JABICHUEM U CPEAHEH KNHETUUYECKON SHEPrUe MOoCTyNnaTeIbHOTO
TEIJIOBOTO JIBUKEHUS MOJIEKYJI HI€aIbHOIO ra3a. Mojiesib uAeanbHOro ra3a B TEPMOJUHAMUKE: YpaBHEHHE MeHieneeBa—
Knanelipona, BeipakeHU€ U1 BHYTPEHHEHN sHepruu. 3akoH JlanpToHa. ['a30BbIe 3aKOHBI.

ArperatHbie cocTosiHus BemecTBa. PazoBrie iepexoapl. [IpeodpazoBanue sHepruun B (pa3oBbIX iepexoaax. Hackimennpie u
HEHACBILIIEHHbIE Mapbl. BnaxHocTh Bo3ayxa. Moaenb ctpoenus xkuakocteil. [ToBepxHocTHOe HaTsxeHne. CMauyuBaHUE U
HecMauuBanue. Kanmwspel. Monens ctpoenus TBEpAbIX Ten. Kpuctanmuieckue u amopdHbie Tena.



BuyTtpennsis sHeprus. PaboTa u Teruionepenaya kak cnocoObl U3MEHEHHs BHYTpeHHEN sHeprun. [1epBbiii 3akoH
TEPMOAUHAMMKH. AtnadatHblil npouecc. HeoOpatuMocTs TeIoBbIX mpoueccoB. [IpeodpazoBaHus 3HEPIUU B TEIIOBBIX
mammHax. Huxn Kapro. KIIJ] TerioBoit MammHbl. DKOJIOIrHYECKHUE TPOOIIEMBI TEMJIOIHEPTETUKH.

OCHOBBI JIEKTPOAMHAMUKH

[IpeameT u 3a1a4n ANEKTPOJAUHAMUKHI. DIEKTPUUECKOE B3aUMOACICTBUE. 3AKOH COXPAHEHHUSI JIEKTPUUYECKOTO 3apsaa. 3aKOH
Kynona. Hanpssk€HHOCTB M OTEHIMAN 3JIEKTPOCTATUYECKOTO NOJis. [IprHIMI Cynepno3unnu dIeKTpruIecKux nosei. PazHocTs
MOTEHIHUAIOB. [IpOBOAHUKY M TUBIIEKTPUKH B DJIEKTPOCTATUYECKOM I0OJIE. DIEKTpUUecKas EMKOCTb. KoHeHcaTop. DHeprus
AIEKTPUYECKOTO TOJIA.

[TocTostHHBIN AnekTpuueckuil Tok. Cuna Toka. dnekrpoasmkyas cuia (31C). 3akon Oma 1151 HOTHOM 3JEKTPUUYECKON
LEMH. DINEKTPUYECKUM TOK B METAIUIAX, JJIEKTPOJIUTAX, ITOIYIIPOBOJHUKAX, ra3ax U Bakyyme. [1nazma. [lomynpoBogHukoBbIe
IpUOOPBHI.

MarnuTHoe nose. Bekrop MmarHuTHON MHAYKIMH. [IprHIAI Cynepno3uIMM MarHUTHBIX 110JI€i. MarHuTHoe mnojue
IIPOBOJIHUKA C TOKOM. J[€efiCTBME MAarHUTHOI'O ITOJISI HA POBOJHUK C TOKOM U JBIKYILYIOCS 3apspKeHHYH0 yactuily. Cuna Amnepa
u cwia JlopeHua.

[ToTok BEKTOpa MarHUTHOM MHIYKLHU. SIBIIEHUE 3JIEKTpOMarauTHoi nHAykuun. [IpaBuno JleHna. 3akoH 3€KTpOMarHUTHOM
uHAyKuu. 3/1C nHAYyKIMY B IBWKYIIMXCS POBOJIHUKAX. SIBiIeHHE caMOMHAYKIMH. NHIyKTUBHOCTb. DHEPIUs
AJIEKTPOMArHUTHOTO MOJIsi. MarHUTHBIE CBOMCTBA BEILIECTBA.

KoJsie0anust 1 BOJIHBI

Mexanuueckue kojiebanus. AMIUIUTY1a, IEPUOJI, 4acToTa, (pa3a kosebanuii. [IpeBpalieHust SHEPTUU MPU KOJICOAHUSX.
DnekTpomMarHuTHble Kojebanus. KonebaTenbHblii KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KosieOaHus. BolHyX1€HHbIE
AIIEKTPOMAarHuTHeIe kosiebanus. Pesonanc. [lepemennsiii Tok. KonaeHncaTop u katymika B ey MEPEMEHHOT0 TOKaA.
[TpousBoACTBO, Nepeaada u NOTpeOIeHUE IIEKTPUUECKON IHEPTUH.

Mexanudeckue BosHbI. [lonepeynbie U Mpo10ibHbIE BOJIHBL. DHEPrus BoHbL. MHTEepdepenuns u nudpakiius BoJIH.
3BYKOBBIE BOJIHBI.

DNeKTpOMarHuTHOE ToJIe. Buxpesoe siekTpuieckoe IoJIE.

OnexkTpoMarHuTHbIE BOJIHBL. CBOWMCTBA 3JIEKTPOMArHUTHBIX BOJIH. J[Manma3oHbl 3J1EKTPOMATrHUTHBIX U31yYEHUN U UX
IpaKTUYECKOE NpUMEeHEHHE. [[pUHINIIBI palnOCBA3U U TelIeBUICHUS. Pa3BuTrEe CpeCTB CBA3H.



OnrTuka

['eomeTpuueckas ontuka. [IpsMoauHelHOe pacIIpOCTpAaHEHUE CBETA B OTHOPOAHOM cpejie. 3aKOHBI OTPAKEHUS U
npenomieHus ceera. [lomnoe orpaxkenue ceeta. Dopmysna TOHKOM JIUH3BL. ONTHYECKUE TPUOOPHI.

CkopocTthb cBeTa. BonHoBbIie cBoiicTBa cBeta. Jucnepcus ceeta. Untepdepennus ceera. Korepentnocts. Judpaxius cera.
[lonspuzanus ceera.

Bunp! nznydenuit. [Ipaktnueckoe npuMeHEHNE 3JIEKTPOMArHUTHBIX U3JTyYEHHMN.

OCHOBBI CIENUATBLHON TEOPUU OTHOCUTEIbHOCTH

MHBapruaHTHOCTH MOZYJII CKOPOCTH CBETA B BakyyMe. [[puHIMI OTHOCHTENBHOCTH DUHINTEWHA. CBA3b MAaCChl M JHEPTUH
CBOOOJTHOI YaCTULIBI. DHEPTHUS TOKOS.

KsanToBasi pusuka. ®u3uka aroMa 1 aTOMHOI0 siApa

[IpeameT u 3a1a4un KBAHTOBOU (PU3UKH.

TennoBoe n3nyuenue. Pacnpenenenue snepruu B criekTpe adcomoTHO uépHoro Tena. 'unoresa M. [lnanka o kBaHTax.
dororddext. OnbiTel A. I'. CTonerosa, 3akonsl hoTodpdexra. YpaBuenue A. DiHiTeitHa 1a Gorodddekra.

@otoH. ['unore3a ne bpoiisia 0 BOJTHOBBIX cBOMCTBaxX yacTull. KopryckynsipHO-BOJIHOBOM qyann3M. COOTHOLIEHUE
HeonpenenéuHocrei ['eiizendepra. JlaBnenue ceera. Moaenu crpoenust atoma. OnbiTel Pesepdopna. [nanerapuas Mmozensb
cTpoeHus aroma. OObsICHEHHE JIMHENUATOro CreKTpa BOJI0OPOAa Ha OCHOBE KBAaHTOBBIX NocTyaaToB bopa. CrioHTaHHOE 1
BBIHYKJICHHOE U3JIyYeHUE CBETA.

CocrtaB u cTpoeHue aToMHbIX saep. M3oronsl. SAnepubie cuibl. [edekT macchl. DHEprus CBA3M aTOMHBIX SIJIEP.

PannoakTtuBHOCTH. BHbI paInOaKTUBHOTO U3y4YE€HUS. 3AKOH PAJAMOAKTUBHOIO pacnaja. SIepHble peakinu, peakuun
neneHus U cuHtesa. Llenmnas peakuus nenenus suep. AnepHas sHepretuka. Tepmosiaepusiii cuaTes. [IpuMenenue saepHoin
DHEPIUM. DJEMEHTApHbIEC YacTULbl. PyHIAMEHTAJIbHBIE B3aUMOICHCTBUSI.

Crtpoenue Beesiennou

[TpuMeHUMOCTh 3aKOHOB (PU3UKH JJ1s1 OOBSICHEHUS IPUPOIbI KOCMUYECKUX 00beKTOB. ConHeuHas cuctema. 3BE3/1bl U
UCTOYHUKH uX d3Hepruun. Kiaccudukanus 38é31. IBomtonus CoHIa U 3BE3.

[Nanaktuka. JIpyrue ramaktuku. [IpoctpancTBeHHO-BpeMeHHbIe MacIiTaObl Habmonaemon Beenennoit. [IpencraBnenue o6
HBOJIIOLMM BceneHHOon.



IlepeyeHb NpaKTHYECKUX U JIA00PATOPHBIX PadoT
IlepeyeHb NpaKTHYECKUX U JTA0OPATOPHBIX PadoT
10 kaacc
JlabopaTtopHas pabota Nel M3yuenue ABUKEHUS Tea MO OKPY>KHOCTH
JlabopaTtopHas pabota Ne2: M3mepenue kECTKOCTH MPY>KHHBI.
JlabopaTtopHas pabota Ne3 M3meperue ko3 huiineHTa TpeHus CKOIbKCHUS.
JlaGoparopHas pabota Ned:M3ydyeHue 3akoHa COXpaHEHUSI MEXAaHUYECKOW SHEPTUU
JlaGoparopHas pabota Ne5: M3ydyeHue paBHOBECHS Tea MO IEUCTBUEM HECKOIbKUX CHJI
JlabopaTtopHas pabota Ne6 M3mepenue temneparypsl )KUIKOCTHBIMU U IIU(PPOBBIMH TEPMOMETPAMHU.
JlaGoparopHas pabota Ne7:OkcnepuMeHTalbHas MpoBepka 3akoHa ['eit — Jlroccaka
JlaGoparopHas padota Ne8: IlociienoBarenbHOE U MapaIeIbHOE COCTMHEHUS TPOBOJHUKOB.
JlaGoparopnas padota Ne9: M3mepenne 3/1C uCTOUHHUKA TOKA
11 kaacc
JlaGoparopHas pa6ota Nel M3aMmepeHne criibl B3aUMOJICHCTBUS MarHUTa M KaTYIIKA ¢ TOKOM
JlaGoparopHas pabota Ne2 MccienoBaHue sSIBICHUS JICKTPOMAarHUTHON WHIYKIIHH.
JlaGoparopHas padota Ne3: OmpenesieHre YCKOPEHHS CBOOOHOTO MaJACHUS MPH ITOMOIIM MasTHHKA.
JlabopaTtopHas pabota Ned. OnpenenieHue mokasaTess MpeIOMIICHUS CPEIbI.
JlaGoparopHas padota Ne5. M3mepenue PoKyCHOTO pacCTOSIHUS COOUPAOIICH JIMH3bI
JlaGopartopnas pabota Ne6. OnpeneneHue JIMHbI CBETOBON BOJIHHBI.
JlaGoparopHas pabota Ne7:HabnroieHre CIUIONTHOTO U JTMHEHYATOTO CIIEKTPOB.
JlabopaTtopHas pabota Ne8: VcciienoBanue cnekrpa- BOJA0poaa
JlaGoparopHas pabota Ne9: OnpeesieHre UMITYJIbCa U SHEPTUHU YaCTHUIbI MPU JIBUKEHUU B MAarHUTHOM T10JI€ (T10
dboTorpadusim)
IlepeuyeHb 1a00PATOPHOTO 00OPYAOBAHUSA:
1. IraTuBel ¢ MyPTOH U JTAaNKOH
2. lllapuku Ha HUTH
3. JleHThI U3MEPUTENHHBIC
4. JluHaMOMETpBI
5. Jluneiiku



HaGopsl rpy30B

bpycku

CrekJsiHHBIC TPYOKH, 3aNIassHHBIC C OJJTHOTO KOHIIA
9. Crakanbl

10.Pe3ucropsr

11.barapeiiku

12. AmnepmeTpsl

13.BonbT™MeTphl

14 Knroun

15.PeocTtaThl

16.Karymku-MoTKu

17.CnexrpanbHbie TPyOKH

18. ludpakunoHHbIe PEUIETKU C JAepKaTeIeM
19.Co0wuparornue JIUH3BI

20.JIaMIIOYKH C KOJIIMTAYKOM

21.CTexmnsHHbIE TUIACTUHBI pa3HBIX (HOpPM
22.]IyrooOpa3Hbie MarHUThI

23.Kommacsr

o N o



3. TemaTnueckoe INIAHUPOBAHUE

10 kaacc, 68 yacon

OcHoBHbIE
P Kouunue HalpaBJIeHUsA
ayed CTBO TeMbl OcHoBHbIE BU/IbI YUeOHOMH J1esITeJIbHOCTH BOCIIUTATEIbH
bl 4acoB oit
JeATeIbHOCTH
®dusuka - pyHnameHTanpHas Hayka o npupoje. Hayunsrit | OOBSCHATH Ha KOHKPETHBIX IMpHMEpax posib U MecTo (Qu3nkHu B|['pakmaHck
METOA Mo3HaHus. MeToIb! ucciaea0BaHus (HU3NIECKUX (opMHPOBaHNH COBPEMEHHOW HAayYHOH KapTUHBI MUpA, B Pa3BUTUH |OC
sBIieHui. MojienupoBanne (pU3MIECKuX SIBICHUN U COBPEMEHHBIX ~TEXHUKM M  TEXHONOTMH, B mpaKTHueckoii | BOCTTHTAHNIC
npoueccos. Pusndeckne BennuuHbl. [lorpemuoctu JIEATEIBHOCTH JIFOIEH. glcfg)enomq
n3MepeHnil. PU3HYECKUX BEJIUUHH. JleMoHCTpHUpOBaTh Ha TMpHUMEpax B3aMMOCBS3b MEXAy (U3UKOH WU BOCITHTAHIE
du3uvecKre 3aKOHbI U JIPYTMMHU €CTECTBEHHBIMH HayKaMH.
IpaHuLB] UX MPUMEHUMOCTH. DU3HUECKUE TEOPHUU U Bocnpon3BoanuTe cxeMy Hay4yHOrO NO3HAHHA, IMPUBOJHUTH IPUMEPHI
Puzmka MPUHIMIT COOTBETCTBUS. Posib 1 MecTo pusuku B €€ UCII0JIb30BaHUS.
" (hopMHpOBaHUH COBPEMEHHOH  Hay4HOU KapTUHBI [aBaTh onpeneneHue 1 pacro3HaBaTh MOHATHS: MOJIEIb, HAyYHas
eerecne MHDpA, B IIPAKTHYECKOMN rUIoTe3a, pusnyeckas BeJMurHa, GU3NUYECKOE SBICHUE, HAYyIHBIN
HHo- . JeATEeTHFHOCTU JIIOJICH. ¢akr, pusnueckuii 3aK0H, PU3MUECKAs TCOPHs, TPUHIIUI
HayHbIH 1 yac cootBeTcTBHs. OOOCHOBBIBATH HEOOXOUMOCTh HCIIOIB30BAHMUS
MeToa MoOJIeJIeH [T ONMCaHusl (PU3NUECCKUX SIBJICHUN U MPOIIECCOB.
fo3Haku [TpuBOANTH IPHMEPHI KOHKPETHBIX SBJICHHU, TIPOIIECCOB M MOIETEH
" [t ux onucanus. [IpuBoanTs npuMepsl GU3NIECKUX BEIUUHH.
NPHPOIALI

dopmyaupoBaTh (PU3NUESCKHE 3aKOHBI. YKa3bIBaTh I'PaHUIIBI
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [[pHBOIUTH IPUMEPHI
WCTIONB30BaHMs (PH3UYECKUX 3HAHUN B )KHBOITUCH, aPXUTEKTYPE,
JIEKOPaTUBHO-TIPUKIIATHOM UCKYCCTBE, My3bIKe, criopTe. Oco3HaBaTh
LEHHOCTh HAYYHOTO MO3HAHUS MUPa ISl UEJIOBEUECTBA B LIETIOM U
JUISL K&XKJ0r0 YEJIOBEKa OTAENIBHO, B&XKHOCTh OBJIA/ICHHUS METOJ0OM
HAy4YHOTO MTO3HAHMS IS JJOCTH)KEHUS ycIieXa B TF0OOM BHUJIC
MPAKTUYECKON eATeNILHOCTH. [ OTOBUTH MPE3EHTANUN U COOOIICHUS




10 U3YYCHHBIM TEMaM (BO3MO)KHI)IC TEMBI ITPCICTABJICHLI B

YIeOHHKE).
Mexanuk | 29 Mexanunueckoe asrkenne. Cucrembl orcuéra. Ckanspubie | JlaBarh OnpeieTIeH s TIOHSTHIA: Mexanudeckoe | [lennoctu
a 4acoB U BEeKTOPHBIC (PU3NUECKUE BENUYHHBL. MaTepuanbHast IIOCTYIIATEIbHOE ABMKEHUE, PABHOMEPHOE IBIIKEHHUE, Hay4qHOT'O
Touka. [locTynarensHoe nBikenue. TpaekTopus, myTh HEPABHOMEPHOE JIBUKEHHE, PABHOYCKOPEHHOE JBUKEHUE, NBIKeHue | TOSHAHIA
HEPEMCIICHHE, KOOPIMHATA, MOMCHT BPEMCHH, I10 OKPYXKHOCTH C IIOCTOSIHHOM CKOPOCTBIO, CHCTEMA OTCYETA, Hyxosro-
IPOMEKYTOK BPEMEHH. 3aKOH OTHOCHTEIBHOCTH MaTepuaibHas TOYKa, TPAEKTOPHS, IIyTh, IEPEMEILEHHUE, KOOPAUHATA, ]}3152111_3[;;1;2};1;06

JBIKEHUA. PaBHOMEpHOE MPSIMOJIMHEUHOE ABMXKCHHUE.
CKOpOCTh paBHOMEPHOTO MPSMOIMHEHHOTO TBUKEHUS.
YpaBHEHUE PABHOMEPHOTO IBWKCHHS. | paduku
PaBHOMEPHOTO JIBIKEHUA. Y PaBHEHUE PaBHOYCKOPEHHOTO
IBWOKCHUS. [ pa Ky paBHOYCKOPEHHOTO JBUYKCHUSL.
JIBrKEeHUE IO OKPYKHOCTH C MOCTOSIHHOM [0 MOIYJIIO
cKopocThio. LleHTpocTpeMuTeabHOE YCKOpeHUe. SIBneHue
nHepuuu. Macca u cuna. lHepuuaibHble CUCTEMBbI
orcuéra. Bzaumoneicreue ten. Cnoxenue cuil. IlepBblid,
BTOPOI1 1 TpeTuil 3aKkoHbI HptoTOHA. 3aKOH BCEMUPHOTO
TsroTeHus. ['paBuTtanmonnas nmocrosiHHas. Cuia TsSDKeCTH.
Bec u mesecomocTs. Cuisl ynpyroctu. 3akoH ['yka. Crtbr
TpeHust. miyinbce tena. IMImynsCc CUIIBL.

3aK0oH COXpaHEeHHS UMITYJIbCa. PeakTHBHOE ABIKCHHE.
Pa6ora cunel. MomrHocTs. KuaeTnueckas sHeprusi.
Pabora cuner Tshxectu. [loTeHnmansHas SHEprus Tena B
TpaBUTAIITMOHHOM TToJie. PaboTa CHibl ypyrocTH.
[loreHnmanpHas sHeprust yupyro aehopMUPOBAHHOTO
Tena. PaBHOBecue MaTepHanbHOM TOUKU U TBEPIIOTO Tea.
Bunsl paBHOBecHs. YcinoBus paBHOBECHS. MOMEHT CHIIBI.
PaBHOBecue xunkocTu u raza. Jlasienue. 3aKkoH
COXpaHEHUS PHEPTUU B IWHAMHUKE KUAKOCTH. JlaBieHwme.
3akon Ilackans. PaBHOBecHe )XHAKOCTH U Ta3a. 3aKOH
Apxumena. [InaBanue tei.

Jlabopamopnas paboma Nel Hzyuenue osudicenus mena

MOMEHT BPEMEHH, IPOMEKYTOK BPEMEHH, CKOPOCTh PaBHOMEPHOTO
JBIDKEHUS, CPEAHSAS CKOPOCTh, MTHOBEHHAsI CKOPOCTh, YCKOPEHHE,
HEHTPOCTPEMHUTEIHHO. YCKOpeHue. Pacrio3HaBaTh B KOHKPETHBIX
CUTyaluix, Ha6JIIOI[aTI) SABJICHUA: MCXaHUYCCKOC JIBHKCHUC,
MOCTyNaTeIbHOE JBIKEHIE, PABHOMEPHOE IBHKCHUE,
HEPaBHOMEPHOE JBMXEHHE, PABHOYCKOPEHHOE JABIKEHUE, TBUKEHHE
10 OKPY’KHOCTH € IOCTOSIHHOM CKOPOCTHI0. Bocmpous3BoauTh
SBJICHUS: MEXaHUYECKOE JBIKEHNE, PABHOMEPHOE JIBUXKEHHE,
HEPaBHOMEPHOE JBMKEHHE, PABHOYCKOPEHHOE ABIKEHUE, TBUIKEHHE
110 OKPY>KHOCTH C IIOCTOSIHHOM CKOPOCTBIO [ KOHKPETHBIX TEJ.
3aznaBaTh cHCTEMY OTCUETA JUIS OMMCAHUS ABIKEHUS] KOHKPETHOTO
Tena. Pacno3HaBaTh cuTyaluu, B KOTOPBIX TEJIO MOXKHO CUHUTATh
MaTepranbHON TOUKoW. ONHUCHIBaTh TPACKTOPUH ABMXKEHUS TET,
BOCIIPOU3BOJUTH JABUKCHUE U IIPUBOJUTH IPUMEPHI TCJI, UMECIOIIUX
3aJaHHYIO TPAEKTOPHIO ABMKEHHs. HaxoquTh B KOHKPETHBIX
CUTyallusiaX 3HAYCHUSA CKAJISIPHBIX (1)I/ISI/IT-IeCKI/IX BCJIMYHH: MOMCHT
BPEMECHHU, IPOMEKYTOK BpEMEHHU, KOOpAWHATA, ITyTh, CPECIHSAA
cKkopocTb. HaxoauTs MOTyIb M MPOEKIIMH BEKTOPHBIX BEINYNH
CJIOKCHHA BEKTOPHBIX BEJINYUH. Haxozmn, B KOHKPETHBLIX CUTYyallusIx
HarnpasJIeHHe, MOAYJIb M IPOESKIIMN BEKTOPHBIX (PU3NIECKUX
BEJIMYWH: TIepeMEIIeHNE, CKOPOCTh PABHOMEPHOTO JABIKEHUS,
MI'HOBEHHAs! CKOPOCTh, YCKOPEHHUE, IEHTPOCTPEMUTEIHLHOE
yckopeHnue. [IpuMeHsTh 3HaHUs 0 AEUCTBUSAX C BEKTOPaMH,
NOJIy4EHHBbIE Ha YpOKax anreOpbl. 3aluChIBaTh ypaBHEHUS




10 OKPYAHCHOCHU
Jlabopamopnas paboma Ne2:

H3mepenue sxcécmxocmu npysrcunbl.

Jlabopamopnas paboma Ne3 Uzmepenue kod¢duyuenma
MPEHUsT CKOTbIHCEHUS.

Jlabopamopras paboma No4.

U3yuenue 3akoHa coxpanerus Mexanuieckol SHepauu

Jlabopamopras paboma No5.:
H3zyuenue pasnosecust mena noo Oeucmeuem HeCKoIbKUX

cun.
Koumponvnas paboma Nel no meme.: «Mexanuxay

PaBHOMEPHOT'O U PAaBHOYCKOPEHHOI'O MEXaHUYECKOTO JIABHKCHMUSL.
CocTaBisITh ypaBHEHHs PABHOMEPHOTO U PABHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO IBMKEHNS B KOHKPETHBIX cUTyalusx. OnpeaensiTs
10 YPaBHEHUAM MapaMeTphl ABMKEeHAA. [ [puMeHATs 3HaHHA O
MOCTPOEHUH U YT€HUH IPa(UKOB 3aBUCHMOCTH MEXIY BEIHUYNHAMH,
MOJy4YeHHbIE Ha ypokax anreOpbl. CTpouTh rpaduk 3aBUCUMOCTH
KOOPIMHATEI MaTEPHaIbHON TOUKH OT BPEMEHU JBHKCHMS.
OnpenensTth 1o rpaduKy 3aBUCUMOCTH KOOPJIUHATHI OT BpEMEHU
XapakTep MEXaHUYEeCKOTO JBI)KEHNUS, HAYaIbHYI0 KOOPIUHATY,
KOOpPAMHATY B YKa3aHHBIH MOMEHT BPEMEHH, H3MEHEHUE
KOOPJMHATHI 32 HEKOTOPBIN MPOMEKYTOK BPEMEHH, IPOEKITHIO
CKOPOCTH (AJ151 pABHOMEPHOT'O NPSIMOJIMHEHHOTO JBIKEHHUS).
OnpenensTs 10 rpaduKy 3aBUCUMOCTH MPOEKIIMU CKOPOCTH OT
BPEMEHH XapaKTep MEXaHUYECKOTrO ABM)KEHUS, MPOEKIINIO
Ha4aJIbHOW CKOPOCTH, MPOEKINIO YCKOPEHUs!, H3MEHEHUE
KoopauHatel. OnpenensrTs no rpaduKy 3aBUCHMOCTH TPOSKIINU
YCKOPEHUs OT BPEMEHH XapaKTep MEXaHUYECKOTO JIBHKECHHUS,
WU3MEHEHHE NMPOEKIIMH CKOPOCTH 3a ONPEAEIEHHBII MPOMEKYTOK
BpeMeHH. J[aBaTh ompe/ieieH sl MOHATHI: aOCOIIOTHO TBEPIOE TEIO,
MOCTYyMNaTeIbHOE U BpallaTeJIbHOE IBIKEHHE a0COIIOTHO TBEPIOTO
Tena. Pacrio3HaBaTh B KOHKPETHBIX CUTYaIUSX, BOCIPOM3BOAUTH U
HaOJIroaTh MOCTYIATEIbHOE 1 BPAIlaTeNIbHOE IBUKEHUS TBEPAOTO
tena. [IpuMeHsTh MoJeNb aOCOTIOTHO TBEPAOIo TENa AJsl ONMCAHUS
JBWKEHUA Tel. HaxonuTs 3Ha4YeHUs yIi0BOM U JMHEHHONW CKOPOCTH,
YacTOTHI U MEPHOIa OOpAILEHNsI B KOHKPETHBIX CUTYaIIHsX.
Pasnuuate nyTh U epeMelIeHNe, MTHOBEHHYIO U CPEAHIOI0
ckopocTu. 3MepsTh 3HaYEHHS TepEeMEIeHHs], TyTH, KOOPINHATHI,
BPEMEHH JBM)KEHHS, MTHOBEHHOH CKOPOCTH, CPETHEN CKOPOCTH,
YCKOpEHUsI, BpeMEHH JBIKeHNs. PaboTaTh B mape mpu BHITOIHEHUH
nabopaTopHBIX padoT M MpaKTHUECKUX 3aaanuil. [[pumenars Moxenu
«MaTeprabHas TOYKa», KPABHOMEPHOE MPSIMOJIIMHEWHOE IBUXKCHUE,
«PaBHOYCKOPEHHOE JBW)KCHUE» JUI ONIMCAHUS IBWKEHUS pPEaJIbHBIX




TeJ, 7151 OMHMCaHus 00bEKTOB, U3y4aeMbIX B Kypce Ouosoruu. [laBatp
onpeAeNeHus MOHATHIH: HHEPLUS, THEPTHOCTh, Macca, CHIIa,
PaBHOACHUCTBYIOIIAS CUJIA, MHEPLIMAJIbHAS CUCTEMA OTCUETA,
Pacno3naBatb, HaOm0gaTh siBIEHNE HHEPLUU. [IpUBOANTE IPUMEPHI
€ro MPOSIBJICHUS B KOHKPETHBIX CUTyanusiX. OObsCHATS
MEXaHUYECKHE SBICHUS B MHEPLMAJIBHBIX CHUCTEMaX OTCUETA.
BeiaensaTs nefcTBUA TEN ApYT Ha Apyra U XapaKTEpPH30BaTh UX
cunami. [IpumMeHATh 3HaHUS O JEUCTBUAX HaJ BEKTOPaMH,
MoJTyYeHHbIE Ha ypoKax aireopsl. OnpenensTs paBHOAESHCTBYOILYIO
cuiny AByx cui @opMynupoBaTh nepBbld, BTOPOM U TPETHIl 3aKOHBI
HeroToHa, yciioBus UX NpUMEHUMOCTH. [IpUMEHATh epBbIi, BTOPOU
U TpeTHil 3aKoHbI HpI0TOHA NpH pereHnn pacyEéTHBIX 3a4a4.
[lepeuucnars BUABI B3aUMOJEHCTBHS TE U BUABI CHJI B MEXaHUKE.
JlaBaTb onpeneneHue NOHATUI: CUJIA TSDKECTH, CUIIA YIPYTOCTH, CHIIA
TPEHHUS, BEC, HEBECOMOCTh. POPMYITUPOBATh 3aKOH BCEMUPHOTO
TATOTEHUS U YCIOBHS €ro MpUMeHUMocTH. HaxomuTs B muTepaType u
B UHTepHeTe nHpopmaruio 06 oTkpbITiH HpI0TOHOM 3aK0HA
BCEMHUPHOTO TATOTE€HUs. [[pUMEHSTH 3aKOH BCEMUPHOT'O TATOTEHUS
MIPH PelIeHNN KOHKPETHBIX 3a]a4. BBIUNCIATE BEC TeN B KOHKPETHBIX
cutyanusx. llepedncnaTe CX0CTBa U pa3nuyus BECA U CHIIBI
TshKeCTH. Pacrio3HaBaTh M BOCIIPOM3BOANTH COCTOSIHUA TEJ, TIPU
KOTOPBIX BEC TeJla paBeH, OOJIbILEe MM MEHbIIE CHIIBI TSDKECTH.
Pacnio3HaBaTh 1 BOCIIPOM3BOJUTH COCTOSIHUE HEBECOMOCTH TeJa
I'oToBHUTH pe3eHTALMU U COOOIIEHHUS O TOBEIEHUH TEN B YCIOBHIX
HEBECOMOCTH, O NMOJIETaX YeJIOBEKa B KOCMOC, O JOCTH)KEHUAX HaIlleH
CTpaHBI B TOATOTOBKE KOCMOHABTOB K ITOJIETAM B YCIIOBHSIX
HeBecoMOCTH. Pacrio3HaBaTh, BOCIPOM3BOAUTH M HAOTIOAATH
pasnunuHble Buabl nedopmanyu ten. @opmynuposars 3akoH ['yka,
TPaHUIIBI €T0 MPUMEHUMOCTH. BBIUNCIATE U U3MEPATH CHITY
YIPYTOCTH, KECTKOCTH NPYXKHUHBI, Pacrio3HaBaTh, BOCIIPOM3BOIUTD,
HaOIIOIATh SIBIICHUS] CYXOT'0 TPEHUS ITOKOS, CKOJIBKEHUS, KaueHus,
SIBJICHUE CONPOTHBIICHUS IIPU IBHKCHUH TeJA B XKUIKOCTH WM rase.




NzmepsaTh 1 n300pakars rpaUueCKy CUIIbI TPSHHS TTOKOS,
CKOJIB)KEHUSI, KaueHUsI, )KUIKOTO TPEHHUS B KOHKPETHBIX CUTYaIlHsX.
Hcnonbs3oBaTh GopMyIty s BEIYHCICHUS CUIIBI TPEHUS CKOJIBKCHUS
TIpH perieHun 3a1ad. 3MepsTh cruily TsKeCTH, CHITY YIIPYTOCTH, Bec
TeJa, CUITy TPEHHUSI, yIUTHHEHNE TIPYKUHBL. OTPeensTs C TOMOIIHI0
KOCBEHHBIX H3MEPEHUM KECTKOCTh NPYKUHBI, KOA(QPUIIMESHT TPEHUS
CKobKeHus1. PaboTaTh B mape mpu BBHITOIHEHUH TPAKTHYECKAX
3aJjaHui B TuTeparype u B UHTepHeTe nH(bopManuio o BKIaae
YYCHBIX B Pa3BUTUE MEXAHUKHU. [ OTOBUTH NMPE3CHTALIUN U COOOIICHHUS
0 U3YYEHHBIM TeMaM (BO3MO>KHEIE TEMBI ITPEJICTABICHBI B
yueOHuKe). [[pUMEHATh 3aKOHBI JMHAMUKY JJIs1 OTIMCAHUSI IOBEICHUS
peasbHBIX Tell. JaBaTh onpeeieHus MOHATHIA: HMITYJTBC
MaTepHaTbHON TOUKH, UMITYJIbC CUIIBI, UMITYJIHC CHCTEMEBI TEll,
3aMKHYyTas CUCTeMa TeJl, PEaKTHBHOE JIBIKECHUE, PCaKTHUBHAS CHIIA.
Pacrnio3HaBaTh, BOCIIPOU3BOIUTH, HAOIOATh YIIPYTUE U HEYTIPYTHE
CTOJIKHOBEHHS Tell, pEaKTUBHOE JIBIKCHUE. B KOHKPETHOH CUTyaIuu
3HAUEHUS: NMITYJIbCa MaTePUATbHON TOUYKH, UMITYJIhCa CHIIBL.
DopMynHpOBaTh 3aKOH COXPAaHEHUS UMITYJIbCA, TPAHUIIBI €T0
npuMeHUMOCTH. COCTaBIIATh YPaBHEHMS, OMUCHIBAIOIINE 3aKOH
COXpaHEHUs UMITYJIbca B KOHKPETHOH cuTyanuu. Haxoaurs,
HCIIOJIB3YsI COCTABIICHHOE YpaBHEHHUE, HEU3BECTHBIC BETUIMHEL.
CosznaBaTh CHTyalnH, B KOTOPHIX TPOSBISIETCS 3aKOH COXPaHEHHS
ummynbsca. Haxoaute B tureparype u B IHTEpHETE MHPOpPMAIIHIO 1O
3a1aHHOHN TeMe.l 0TOBHUTPH MPE3eHTAINN U COOOIICHIS 110 N3YICHHBIM
TeMaM (BO3MOXKHBIE TEMBI IIPEJICTABJICHBI B yUSOHHKE).

['oToBUTE TIpe3eHTANIMN U COOOIIEHUS O TIOJIETaX YeJIOBEKa B KOCMOC,
0 JIOCTMKCHHUSX Hamed CTpaHbl B OCBOEGHHH KOCMHUYECKOTO
npoctpaHcTBa. JlaBaTh oOIpeneieHWe TOHATHI: padoTa  CHIIBI,
MOIITHOCTh, KHHETUYECKAsI SHEPTHsI, MOTECHITHATBHAS YHEPTHS, TIOJTHAS
MEXaHUYeCKasi SHEPIusi, U30JMPOBAHHAS CUCTEMa, KOHCEPBAaTUBHAsS
cuna. HaxomuTe B KOHKPETHOW CHUTyallMM 3HAYEHUS (HU3HUECKHX
BEITMYMH: PabOTHl CHJIBI, Pa0OTHI CHUIBI TSDKECTH, PabOTHI CHIIBI




YOPYroCTH, Pa0OTBl CHIBl TPEHHS, MOLIHOCTH, KHHETHYECKOU
OHEPIWM, HW3MEHEHHMs KHHETHYECKOW DJHEPIHH, IOTCHINAIBHON
SHEPruM Tel B TPAaBUTAIMOHHOM IIOJie, MOTEHLUANbHON SHEpruu
ynpyro nedhopMHUPOBAHHOTO Tela, TOJTHON MEXaHHMYECKOW IYHEeprHm.
CocCTaBisITh ypaBHEHHUS, CBA3bIBAIOIIUE PAOOTY CUIIbI, AEHCTBYIOILEH
Ha TeJIO B KOHKPETHOH CHUTyalld, C W3MEHEHHUEM KHHETHYECKOH
SHepruM Tena. HaxoawTe, HCNIONB3ys COCTAaBICHHOE YpaBHEHHE,
HEU3BECTHbIE BENUYMHBL. DOpMYyTUPOBaTH 3aKOH COXpPaHEHUS
MOJIHOM MEXaHWYeCKOW IHEPTUH, TPaHUIIbI €T0 TPUMEHUMOCTH.
CocTaBlIATE ypaBHEHHMs, ONUCHIBAIOIINE 3aKOH COXPAHEHUS IOJHON
MEXaHUYECKOM D3HEpPruM, B KOHKpPETHOW curyauuu. Haxonurs,
WCIOJIB3Ysl COCTABIEHHOE YPaBHEHNE, HEM3BECTHBIE BETMYHHEI.
CoznaBaTh CUTyallid, B KOTOPBIX MPOSIBIAETCS 3aKOH COXpPaHEHUS
[IOJIHOM MEXaHWYECKOM SHEPIHH. BBINOIHATE 3KCIEPUMEHTAIBHYIO
MIPOBEPKY 3aKOHA COXPAHEHUS MEXaHHMYECKON SHEPrHH. BBIMOIHATH
KOCBEHHBIE HM3MEPEHHs HUMIIyJlbCca Tejla, MEXaHHYEeCKOH SHEepruu
Tena, paboTel cuiabl TpeHus. Pabortate B mape, rpymnme mnpu
BBIMIOJTHEHWN  NPAaKTHYECKUX  3afaHuid.  [IpuMeHATP  3aKOHBI
COXpaHEHHS HUMIYJIbCa W MEXaHWYECKOW JHEPTUU MAJS OINHCAHUS
JIBIKEHHMsSI pealbHbIX Teln. JlaBaTb  ONpeNeNeHHue  MOHSTHM:
paBHOBECHE, YCTOMUMBOE PABHOBECHE, HEYCTOMYMBOE pPABHOBECHE,
0e3pa3InyHOoe paBHOBECHE, IIJIEYO CHJIbI, MOMEHT CHUJIBI.

HaxoauTs B KOHKpETHOW CUTyallUH 3HA4YEHHUs IUIeda CHIIBI, MOMEHTA
cunbl. [lepeducnars ycinoBusi paBHOBECHS] MAaTEpUAIbHON TOYKH U
TBEéporo tena. CoCTaBIATh YpPaBHEHMsI, ONMCHIBAIOLIUE YCIOBHUSA
paBHOBeCHS B KOHKPETHBIX CHUTyanusx. HaxoawTe, HCIONB3YS
COCTaBJIEHHOE YypaBHEHHE, HEM3BECTHBIC BENMYHMHBI. Pacmo3HaBath,
BOCIIPOM3BOJIUTH U HAOIOAATh pa3IMyHble BUbI pABHOBECHS Tell.
W3mepsaTe cmily C TIOMOLIBIO TPYXHHHOTO JWHAMOMETpa |
IUQPPOBOro JaTyMKa CHIIbI, U3MEPATH IIedo cuibl. PaboraTs B mape,
Tpymre TpH BBINOJTHEHWM TPaKkTHYecKuX 3afanuid. Haxomute B
nureparype U B MHTepHeTe MH(GOpPMALUIO O 3HAYEHUM CTATUKU B




CTPOUTENILCTBE, TEXHUKE, OBITy, OOBsICHEHHE (OPMBI M Pa3MEpOB
00BEKTOB NPHUPOIBL. 1'0TOBUTH Hpe3eHTauuu u coodmenus JlaBath
omnpejeNieHNe TOHATHI: Hec)KuMaemas JKHUIKOCTb, pPaBHOBECHE
JKUIKOCTH M rasa, TIuapocraTudeckoe nasieHue Haxomuts B
KOHKPETHOH CUTyaIluy 3HAYECHUS NABJICHUS B IOKOSILIEHCS KUIKOCTH
nwm raze. dopmynupoBate 3axoH Ilackang. IlpumensTs 3aK0H
Ilackans nast OOBSICHEHUs THIPOCTATUUECKOrO Iapamokca, Majs
OOBSCHEHMSI TPUHIMIA JCHCTBHSI THUAPABIHMYECKOrO IIpecca U
BBIUMCJIEHHUA ero mapameTrpoB. PopMymupoBaTh 3aKOH Apxumesna.
[IpumensaTe 3akoH Apxumena s peweHus: 3amad. PaccunTeiBaTh
INIOTHOCTH TCJI IO HUX TIIOBCACHHIO B JKHAKOCTH. OHpeI[eJIHTB

BO3MOKHOCTH IIIIaBaHUSA TCII

MouJiekya
sipHasi
¢usuka
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TepMOaH
HAMMKa
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MonekynspHo-kuHeTnaeckas Teopust (MKT) crpoenust
BEIIIECTBA U €€ IKCIIEPUMEHTAIILHBIE I0KA3aTEIbCTBA.
BpoynoBckoe neuwxkenue. Temneparypa u TEIIOBOE
paBHoBecwue. [lIkans! Lenbcus u KenbBrna. AGcomoTHas
TeMmIepaTypa Kak Mepa CpeJlHeil KHHETUUECKON I3HEPTUU
TEIUIOBOrO JBIXKEHHMSI YacTull BemecTBa. Cuibl
B3aUMOJICUCTBHS MOJICKYJ B PA3HBIX arperaTHbIX
COCTOSIHUSX BeleCTBa. MOJENb «UACAIbHBIN Ta3.
HaBnenue raza. CBs3b MEXIy ABJICHUEM U CpeHEN
KHUHETUYECKOUN 3HEpryueu nocTynaTreabHOro TemIioBOro
JBIKEHUS MOJIEKYJ UaeabHOro raza. OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KHHETHIECKON TEOPUH

JCAJIbHOI'O rasa. YpaBHeHHe COCTOsAHUA UACAJIBHOT'O Ira3a.

VYpaBuenue Menaeneesa— Kianeitpona. M3onporueccsi.
I"a3zoBbIe 3aK0HBI. B3auMHBIE peBpaIeHUS )KUJIKOCTH U
ra3za. HacellieHHbIe 1 HeHAChIIIEHHbBIE Tapbl. Moenb
CTpoeHHs KUAKOCTH. [loBepXHOCTHOE HATHKEHHE.

JaBate onpenenaeHue NOHATHI: TEIIOBbIE SBJICHUS,
MaKpOCKOITMYECKHUE TeJla, TETNIOBOE IBIKEHHE, OPOYHOBCKOE
JIBIKeHue, T dy3us, OTHOCUTENbHAS MOJIEKYIISpHAs Macca,
KOJINYECTBO BEILIECTBA, MOJISIPHAS Macca, MOJIEKyJa, Macca
MOJIEKYJIbI, CKOPOCTh JIBHKEHHS MOJIEKYJIbI, CPEIHSAS KHHETHUECKas
SHEPTUsl MOJIEKYJIbI, CUJIbl B3aMMO/ICHCTBHUS MOJIEKYJI, HAeaIbHbIH
ra3, MUKPOCKOITHYECKHE apaMeTPhl, MAKPOCKOITNUECKHUE
napameTpbl, JaBlieHHE Ta3a, aOCOMI0THAs TEMITEPATypa, TEII0BOE
paBHoBecue, MKT. IlepeunciasiTe MUKPOCKOIMYECKUE U
MaKpOCKOITMYECKHEe apaMeTphbl ra3a. [lepedncisite OCHOBHBIE
nonoxkeHust MKT, mpuBoauTh mpuMepsl, pe3ynbTaThl HAOTIOACHUN U
ONHCHIBATh SKCIIEPUMEHTHI, JOKA3bIBAIOLINE UX CIIPABEIIUBOCTb.
Pacnio3HaBaTh 1 OIMCHIBATH SIBJICHUS: TEIUIOBOE ABI)KEHUE,
OpoyHOBCKOe nBMXeHUE, uddy3us. Bocripon3BoauTh U 00BICHATH
OTIBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CKOpoCcTH auy3nn ot
TEMIIEpaTyphl U arperaTHOro COCTOsIHUA BemecTBa. Habmronats
I yY3UI0 B )KUAKOCTSX U razax. OLeHnBaTh pa3Mep MOJIEKYJIbI.
OOBACHATH OCHOBHBIE CBONCTBA arperaTHbIX COCTOSIHUH BellecTBa Ha

Lennoctu
HAy4YHOTO
IIO3HAHUA




Mogens ctpoenus TBEpABIX Tel. Kpucrannnyeckue u
amop¢HbIe Tena. BHYTpeHHSS SHEPTHsL.
TepMoanHaMuyueckas cucteMa u €€ paBHOBECHOE
coctosiHre. PaboTa u Temionepeaada Kak criocoOb!
W3MEHEHUS BHYTpEeHHeH sHeprur. KomudecTBo TEIoTH.
Temnoémkocts. Aquabathelii  mponecc. HeoOpaTumocTsb
TEIUIOBEIX TporieccoB. [IpeoOpa3oBanus sHEPTHH B
TertoBeIx MarmuHax. KIIJ] TeroBeIX MalyH.
Koumponvnas paboma Ne2 no meme: «Monexynspuas
@usuxa. Tepmoounamuxay

Jlabopamopras paboma No6
Hzmepenue memnepamypoi

HCUOKOCMHBIMU U YUPPOBGLIMU

MepMOMempamu.

Jlabopamopnas paboma Ne7:Ixcnepumenmanvuas
nposepka 3axona I eii - Jltoccaxa

ocHoBe MKT. OnucsiBaTh MOJIENb «HealbHBIN ra3y, CocTaBIsaTh
ocHoBHOE ypaBHeHre MKT uneanpHOro rasa B KOHKpETHOU
CUTYalluH; HAXOUTh, UCIIOJIb3YsI COCTABJICHHOE YpaBHEHHE,
HEHU3BECTHBIE BeNUUMHBI. COCTABISTh ypaBHEHHUE, CBSI3bIBAIOLIEE
JIaBJICHUE UJEaIbHOTO I'a3a Co CpeaHeN KUHETUYECKOU IHeprue
MOJIEKYJI, B KOHKPETHOW CUTYaIH; HAXOJUTh, UCIIOIb3Y
COCTaBJIEHHOE ypaBHEHUE, HEU3BECTHBIC BeTUUNHBI. ONICHIBAT
crocoObl U3MepeHus TemiepaTypbl. CpaBHUBATH MIKalbl KenbBruHa 1
Henbcust. CocTaBiaTh ypaBHEHHE, CBSA3bIBAIOIIEE a0COIIOTHYIO
TEeMIIEpaTypy HIICaJIBbHOTO ra3a co CpelHed KUHETUYECKOM SHEprueil
MOJIEKYJI, B KOHKPETHOM CUTYaIlH, HAXOAUTb, UCTIONb3Ys
COCTaBJICHHOE ypaBHEHUE, HEU3BECTHbIE BeTUUNHBI. COCTABIATh
ypaBHEHUE, CBS3BIBAIOIIEE AABIICHUE HCATBLHOTO ra3a ¢ abCoIIOTHOM
TEeMIIEpaTypoil, B KOHKPETHOW CUTYaI[H, HAXOAUTh, UCTIONb3YS
COCTaBJICHHOE YpaBHEHNE, HEU3BECTHBIC BEIMUMHBL. 3MepsTh
TeMIIepaTypy *KHJIKOCTH, Ta3a KUJKOCTHBIMH U IIH()POBBIMU
TepMomMeTpamu. PaboTats B mape, rpymne npH BBIIOIHEHUH
npakTuyeckux 3ananuil. Haxoauts B IHTepHETE U TONOJHUTEIBHOM
JUTEepaType CBEACHHUS [10 UCTOPUH Pa3BUTHS aTOMUCTHUYECKOM
TEOpUU CTPOEHUs BemecTBa. COCTaBIATh yPaBHEHUE COCTOSHUS
W7eabHOro ra3a u ypaBHeHne MenaeneeBa—Kianelipona B
KOHKpEeTHOH cutyauuu. HaxoanTh, HCIONIB3Ys COCTABIEHHOE
ypaBHEHHE, HEU3BECTHBIC BEIMUNHBI. Pacrio3HaBaTh U ONHMCHIBATH
M30TPOIIECCH B HAeaIbHOM ra3e. DopMyTupoBaTh ra30BbI€ 3aKOHBI U
ONpEAEIATh TPAHULIBI UX IPUMEHUMOCTH, COCTaBIISITh YPAaBHEHUS JUIsS
WX OTMCAHHUS; HAXOANTh, UCTIONB3Ys COCTABJICHHOE YPaBHEHNE,
HEU3BECTHBIC BeMMYUHBI. [IpecTaBnsaTs B BUjIE rpaduKoB
W30XOPHBIH, H300apHBIN 1 N30TEpMUUECKUil mporecchl. OnpenensiTh
1o rpaduKaM XapakTep Mmporecca U MakporapaMeTpbl HIeaTbHOTO
raza. M3mepsTh faBiieHHe BO3LyXa MAHOMETPaMH U IU(PPOBBIMU
JIATYMKAMH JaBIIEHUS Ta3a, TEMIIEPATypy raza KHUIKOCTHBIMHU
TEepMOMETPaMH HIN(POBEIMU TEMITEPATYPHBIMU TaTYHNKAMH, 00BEM




raza ¢ nomouipto cuiibhona. Paborats B mape, rpymnime npu
BBITIOJTHEHNY TIPAaKTUIECKUX 3afannii. HaxonuTs B uTepaType u B
WuTepueTe nHDOpMaIuio 1o 3ajaHHON TeMe. | 0TOBUTh Mpe3eHTaI|H
Y COOOIIEHMS 110 H3YYCHHBIM TeMaM (BO3MOKHBIE TEMBI
MIpeJICTaBIeHHI B yueOHuKe). [[puMeHsATs MOens uaeanbHOTO Ta3a
JUISL OTIMCAHMUSI IOBEJICHUS PealIbHBIX Ta30B. JlaBaTh onpenencHue
MOHATHHN: UCTIApEHHE, KOHICHCAIVs, KUTIEHNE, TUHAMHIECKOe
PaBHOBECHE, HACBILLIEHHBIN I1ap, HEHACBILICHHBIN ITap Pacnio3Hasars,
BOCIIPOU3BOIUTh, HAOIOJATH SIBIICHUS: UCTIAPCHUE, KOHICHCAITHS,
kurieHue. [lepedncnars cBOWCTBa )KUIIKOCTH U OOBSICHATD UX C
MTOMOIIIBIO MOJIEJIM CTPOCHHUS KUKOCTH, CO31aHHOM Ha ocHOBe MKT.
JaBaTh onpeneneHue MOHATHIA: CHITBI TIOBEPXHOCTHOTO HATSHKCHHUS,
KO3 UITUCHT TOBEPXHOCTHOTO HAaTsOKeHUs. Pacmo3HaBath u
BOCITPOU3BOIUTH MPUMEPHI IPOSBICHUS JECHCTBUS CHIIBI
MTOBEPXHOCTHOTO HAaTsDKeHUs. [laBaTh onpeeieHue OHSITHIA:
TEPMOJIMHAMHUYCCKAS] CUCTEMA, N30JIMPOBAHHAS TEPMOIUHAMUYICCKAS
CHUCTEeMa, PABHOBECHOE COCTOSIHHE, TEPMOITMHAMIYECKHUH MpoIiecc,
BHYTPEHHSISI SHEPTHS, BHYTPEHHSISI DHEPTUA UICaIbHOTO Ta3a,
TEIIOEMKOCTb, KOJIMYECTBO TEIIIOTHI, yENbHAs TEIUIOTa TUIaBIeHHUS,
yAenbHas TeIioTa mapooOpa3oBaHus, y/IeIbHAS TETIOTa CTOPAHUS
TOILJIMBA, paboTa B TEPMOAMHAMHKE, OOpATHMBIH TIpolecc,
HEOoOpaTUMBII MTPOIIECC, HArpeBaTellb, XOJIOIMIBHHK, pabouee Temo,
teroBoit neuratensb, KIIJ[ Terosoro qsuratens.Pacno3naBaTth
TEPMOJMHAMUYECKYIO CHCTEMY, XapaKTepU30BaTh €€ COCTOSHHUE U
MPOIECCHI U3MEHEHHSI COCTOSTHUS. OMUCHIBATH CLIOCOOBI N3MEHEHUS
COCTOSTHHSI TEPMOJIMHAMHYECKOU CUCTEMBI ITyTEM COBEPIIEHUS
MEeXaHW4YeCKOW padoThl 1 mpu Terutonepeaaye. CoCTaBIATh
ypaBHEHUE TEIJIOBOTO OajaHca B KOHKPETHOW CUTYaIUH, HAXOAHTh,
WCTIOJIB3YSI COCTABIIEHHOE ypaBHEHHE, HEM3BECTHBIE BEIMIMHBI
Haxonute 3HaueHus BHYTPEHHEH SHEPTUU UICANBHOIO rasa,
M3MEHEHUE BHYTPEHHEH YHEPTUHU UICATLHOTO Ta3a, paboThl
W7eabHOTO Ta3a, paboThl HaJl MACATHHBIM ra30M, KOJIHMYECTBA




TEIUIOTHI B KOHKPETHBIX cUTyanusx. Haxoaute 3HaueHne paboTh
W7eabHOTO Ta3a 1Mo rpaduKy 3aBUCHMOCTH JaBIIEHUS OT 00beMa Ipu
n300apHOM Tporecce. DopMyTMpPOBaTh MEPBHIN 3aKOH
TepMoanHaMUKH. COCTaBIIATh YpaBHEHNE, OMUCHIBAIOIIEE TTEPBBIN
3aKOH TEPMOJUHAMUKH, B KOHKPETHBIX CUTYAITUIX, IS
H30IIPOIIECCOB B UJICATHHOM Ta3e, HaXOAUTh; UCTIOIB3YS
COCTaBIICHHOE YpaBHEHHE, HEM3BECTHBIE BETUIHHEI.

Paznuuare oOpaTumble M HeoOpaTUMbIE mporecchl. [loaTBepkaaTh
npuMepaMi HEOOpPaTHMMOCTh TEIUIOBBIX TpolieccoB. [IpuBoauThH
MPUMEPHI TETUIOBBIX JIBUTATEJIeH, BHINEIATh B MPHMEpPax OCHOBHBIE
YaCTH JIBUTaTENIeH, OMUCHIBATH MPUHITUTI ACHCTBUSL.

Boruucnare 3nauenuss KIIJ TemoBoro aBurareisi B KOHKPETHBIX
cutyanusax. Haxonuts B nuteparype u B MIHTepHETE MH(OPMAIUIO O
Mpo0JIeMax SHEPIeTUKH U OXPAHE OKPYKAIOIICH CPeJIbl.

Y4acTBOBaTh B JUCKYCCHM O TIpoOJeMax SHEPreTHKH M OXpaHe
Cpensl,
OTCTanBaTh CBOIO TOUYKY 3PEHUS, BHICIYIIIMBATH MHEHUE ONIIOHEHTA

OKpY2KaroIen BECTH JIHAJIOr, OTKPBITO BbIpaXaTb U

DJIeKTpO
JAHMHAMUK
a

18
4acoB

OnexTpudecKuil 3apsy. 3aKOH COXPAHEHUS
IEKTPUYECKOT0 3apsiia. DICKTPUIECKOe
B3anMozeiicTere. 3akoH Kynona. Hampsok€HHOCTh M
MOTEHLHAJ 3JIEKTPOCTATHUECKOTO IOJISA, CBSI3b MEXTY
HUMU. JIMHIM HAanPSHKEHHOCTH M SKBUIIOTEHIIMAIBHEIE
MOBEPXHOCTH. [IpHHINIT CyNEpNO3uIUN ITEKTPUIECKUX

nosieit. PasHocTh moTeHIMAI0B. DaeKTprudecKas EMKOCTb.

Kongencarop. IlocTosHHBIN snekTprueckuii Tok. Crma
toka. Conporusnenue. [locnenoBarensHoe U
napajuieIbHOE COEAMHEHNS POBOIHUKOB. PaboTa u
MOIIIHOCTb TOKa. 3akoH Jlxoyns—IJleHua.

JlaBaTh onpeneseHue MOHATHNA: JIEKTPUIECKUH 3apsif,
3JIEMEHTAPHBIN 3JIEKTPUUYECKUI 3apsi]], TOUYEUHBIH 3JIEKTPUUIECKUI
3apsiji, CBOOOAHBIN SNEKTPUUECKUH 3apsil, SIEKTPHUECKOE TI0JIE,
HaNpPsKEHHOCTD 3JIEKTPUUYECKOTO MOJISA, INHUHU HANIPSHKEHHOCTH
AIEKTPUYECKOTO I0JIsI, OAHOPOIHOE JIEKTPUUECKOE T10JIE, TOTEHIHAIT
UIEKTPUYECKOTO TOJIs, Pa3HOCTh MOTEHINATIOB, SHEPTHS
AIEKTPUYECKOrO IOJISI, SKBUIIOTEHLIMAIbHAS IOBEPXHOCTb,
UIEKTpOCTATHUECKasd MHAYKLUSA, TOJISIpU3alis TUIIEKTPUKOB,
JUBJIEKTPUYECKas IIPOHULAEMOCTD . BELIECTBA, JIEKTPOEMKOCTb,
KOHJIeHcaTop. Pacmo3HaBath, BOCIIPOM3BOIUTE U HAOIIOIATh
pasnvHbIe COCOO0BI 31eKTpr3aunu Tel1. OOBICHATH SIBICHHE

JKomoruye
CKOe
BOCIIUTaHUE
;
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Onexrpoasrkymas cuwia (J/]C). 3akon Oma iyt oTHON
ANIEKTPUIECKOH [IenH. DNEeKTPOHHAS TIPOBOAUMOCTh
METaJIJIOB. 3aBUCUMOCTh CONPOTUBIICHHSI TPOBOJIHUKA OT
TEMIIEePaTyphL.. DIEKTPUIECKUI TOK B TIOJTYIPOBOIHUKAX.
CoOcTBeHHas U IPUMECHAsSI IPOBOIUMOCTH.
DNEKTPUYECKUI TOK B JCKTPOJIUTAX. DICKTPUICCKHIA TOK
B BaKyyMe W raszax.

Jlabopamopras paboma No8: Ilocredosamenvhoe u
napanneibHoe coeOUHeHUsE RPOBOOHUKOS.

Jlabopamopras paboma No9: Usmepenue 3/[C
UCMOYHUKA MOKA

Koumponvnas paboma Ne3 no meme:
«Dnexmpoounamuxa

JIEKTPU3aIlMU Ha OCHOBE 3HAHWW O CTpOeHUH BeulecTBa. ONMUCHIBATh
Y BOCIPOM3BOAUTH B3aMMOJAEHCTBUE 3apsKEHHBIX Tesl. ONUCHIBATh
MIPUHLIMI AEUCTBUSA 3neKTpoMeTpa. DopMynnpoBaTs 3aK0H
COXPAHEHUs JIIEKTPUUECKOTO 3apsia, yCIOBHsI €ro MPUMEHUMOCTH.
CocTaBisITh ypaBHEHHE, BBIPAXKAIOIEE 3aKOH COXPAaHCHHUS
UIEKTPUUECKOT0 3apsi/ia, B KOHKPETHBIX cuTyauusax. Onpenendrs,
WCIOJIB3Ysl COCTABIEHHOE YPaBHEHNE, HEU3BECTHBIE BETNIMHEI.
®opmynupoBaTh 3akoH KysioHa, ycnoBus €ro IpUMEHUMOCTH.
CocTaBnaTe ypaBHEHUE, BbIpaxaroniee 3akoH KynoHa, B KOHKPETHBIX
cutyanusax. Onpenensars, UCIOob3ysl COCTaBIEHHOE YpaBHEHHE,
HEU3BECTHBIC BEIMYUHBI. BRIUUCIIATE 3HaUeHNE HANPSHKEHHOCTH
IOJISL TOYEYHOTO IEKTPUUECKOT0 3apsiia, ONPENENATh HallpaBIcHHE
BEKTOpa HAIPSLDKEHHOCTU B KOHKPETHOU cuTyanuu. @opmynupoBarts
MIPUHLIMI CYNIEPIIO3UINH NIEeKTpUIecKuX nojeil. Onpenensars
HaIpaBJI€HUE U 3HAUCHHE Pe3yJIbTUPYIOLIEN HAPsHKEHHOCTH
3JIEKTPUYECKOTO OISl CUCTEMBI TOYEUHBIX 3aps/10B. M300paxarth
UIEKTPUUECKOE T0JIE€ ¢ TIOMOIIBIO JIMHUAN HaNpsSKEHHOCTH.
PacriozHaBath U U300pakaTh IMHUHM HAPSHKEHHOCTH HOJIS
TOYEYHOT'O 3apsiJia, CHCTEMbI TOUEUHBIX 3apsI/I0B, 3apsSKEHHOU
IUIOCKOCTH, ABYX 3apsifa, CHCTEMBI TOUEUHBIX 3apA/10B, 3apsKEHHOM
IUIOCKOCTH, ABYX HEOJHOPOIHOTIO dJIEKTPUYECKUX IIOJIEH.
Onpenensars Mo IMHAAM HalpsHKEHHOCTH AIEKTPUIECKOTO OIS
3HAKHU U XapakTep pacnpeaencHus 3apsaaos. OnpenensTs NOTEHINAI
3IEKTPOCTATUYECKOTO MOJIS B AAHHOW TOYKE MO OJJHOTO
MOTEHIMAJIOB, HANIPSDKEHNE B KOHKPETHBIX cUTyanusax. CocTaBiATh
ypaBHEHUS, CBSI3BIBAIOIME HANPSKEHHOCTH UCIIONb3YSI
COCTaBJICHHOE YpaBHEHNE, HEN3BECTHBIE BeTMUNHEL. M300paxkaTs
SKBUITOTEHLUAIBHBIE TIOBEPXHOCTH JIEKTPUIECKOTO MOJIS.
Pacnio3HaBaTh 1 BOCIPOU3BOJUTH SKBUIIOTEHIINATIBHbIE TOBEPXHOCTH
T0JIs1 TOYEUHOTO 3apsia, CUCTEMBI TOUEUHBIX 3apsA0B, 3apsKEHHOU
IUIOCKOCTH, ABYX IapallIeNIbHBIX INIOCKOCTEN OAHOPOAHOTO U
HEOJHOPOIHOI'0 3JIEKTPUUECKUX Nonel. OOBACHATh YCTPOMCTBO U




MIPUHLIMI IEUCTBUS, IPAKTUUECKOE 3HAUEHUE KOHIEHCATOPOB.
BeluncnaTe 3Ha4YeHHS JIIEKTPOEMKOCTH IIIOCKOTO KOHJIEHCATOPA,
3apsiia KOHJEHCATOpa, HalpshKeHHWs Ha OOKIIaAKax KOHIEHCATopa,
MapaMeTpoB IUNIOCKOT0 KOHAECHCATOPa, SHEPTUH dJEKTPUIECKOTO MO
3apsDKEHHOTO KOHJIEHCATOPa B KOHKPETHBIX CUTyauusx. Haxonnts B
WHtepHere u JOMOTHUTENBHOW JHTEpaType WHPOpPMALUIO 00
OTKPBITUH JIEKTPOHA, HICTOPUU U3YUEHHS IEKTPUUECKHUX SBICHUAM.
'oTOBUTH pE3eHTALIMU U COOOIIECHUS [T0 U3yYSHHBIM TeMaM
(BO3MO>KHBIE TEMBI IPEICTaBIICHEI B yueOHuKe). JlaBaTh
onpezeNeHNe MOHATHIA: AIEKTPUYECKHUN TOK, CHIIA TOKA, BOJIBT-
aMIIepHas XapaKTepUCTHKA, SIEKTPUIECKOE COITPOTUBIICHNE,
CTOPOHHHUE CHJIBL, DJIEKTPOABIDKYILAsA cvila. IlepedncnsaTs ycioBus
CYILIECTBOBAHUS AJIEKTPHUUECKOTO ToKa. PacriozHaBaTh u
BOCIIPOU3BOJIUTH SIBIICHUE 3JIEKTPUUYECKOTO TOKA, NEHCTBUA
3JIEKTPUIECKOT0 TOKA B IPOBOAHUKE, OOBSCHATH MEXaHNU3M
ITonp30BaThCS aMIIEpMETPOM, BOJIBTMETPOM, OMMETPOM: YUUTHIBATH
0Cc0OEHHOCTH U3MEPEHHS KOHKPETHBIM IPUOOPOM U MpaBHiia
MOJKJIIOYEHHS B JJIEKTPUIECKYIO 1ieTb. Vccnenosars
9KCMIEPUMEHTAIEHO 3aBUCHMOCTH CHJIBI TOKA B IPOBOJIHUKE OT
HaNpsOKEHUS U OT CONPOTUBIIEHHS TPOBOAHNKA. DOPMyYIHpPOBATH
3akoH OMa JUIsl ydacTKa IeNH, YCIOBUS €ro IPUMEHUMOCTH.
CocTaBiATh ypaBHEHME, ONMCHIBarOIee 3aK0H OMa A1 ydacTKa
L[ENH, B KOHKPETHBIX CUTYaLsIX; BEIUUCIATD, UCIIONb3YS
COCTaBJIEHHOE YpaBHEHNE, HEU3BECTHbIE 3HAUEHUS BETMIHH.
PaccuuTthiBath 0011I€€ CONMPOTUBIICHUE YYAaCTKA LU MPH
MOCIIEI0BATEIFHOM M MApaJIeIbHOM COEAMHEHNH IPOBOJHUKOB,
BrImomHATH pacu€Thl CHIT TOKOB M HANIPSDKEHUH B Pa3MYHBIX (B TOM
YHcIIe, B CJIOXKHBIX) ANEKTPUIECKUX Lersix. PopMynupoBars U
MCIIONB30BaTh 3aKkoH Jxoyms—Ilenna. Onpenensts padoTy u
MOIIIHOCTb IEKTPUUECKOT0 TOKA, KOJTUYECTBO TEIUIOTHI,
BBIJIETISIIONIEHCSA B IPOBOTHUKE C TOKOM, MPH 33JaHHBIX [TapaMeTpax.
®dopmynupoBaTh 3akoH OMa ISl MMOJTHOW IIEMH, YCJIOBHS €T0




npuMeHuMocTd. CoCTaBIsATh ypaBHEHME, BbIpaxaroliee 3akoH Oma
JUTSI TIOJTHOM LIENH, B KOHKPETHBIX CHTYalUsAX; HAXOIUTH, UCIOIB3Ys
COCTaBJIICHHOE YPaBHEHNE, HEU3BECTHBIC BEJIUYUHBI.

W3MepsaTh 3HaYCHME DIEKTPOABIDKYILEH CHIIBI, HAIPSHKECHUE U CHILY
TOKa Ha y4YacTKe LENM C IMOMOLIbK0 BOJBTMETPA, aMIlepMeTpa U
OUQPOBBIX JaTYMKOB HampsDKeHUsT W cuibl Toka. CoOmomath
IpaBUiIa TEXHUKH 0€30aCHOCTH ITPH PaboTe ¢ HICTOYHUKAMU TOKA.
PaboTats B mape, rpyme npy BBITOTHEHUH MPAKTHUECKUX 3a1aHHH.
Haxonmute B nuteparype u B MHTepHETE MH(DOpMaIMIO TIO 3a1aHHOMN
TE€ME, O CBSI3U JNEKTPOMATHUTHOTO B3aMMOAEHUCTBUS ¢ XUMHUYECKHMHA
peakiusIMU ¥ OHOJOTHYECKHMH TpolieccaMd, 00 HCIONb30BaHUU
UIEKTPUYECKUX  SIBICHHH KMBBIMH  OpraHM3MaMH. ['OTOBUTH
MPE3CHTALNU U COOOIICHUS [0 W3yYSHHBIM TeMaM (BO3MOYKHBIE TEMBI
MpeJcTaBleHbl B yueOHuKe). /[laBaThb ompeneneHue MOHATHI:
HOCHTEIH 3JIEKTPUIECKOTO 3apsza, MIPOBOJNMOCTb,
CBEpXIIPOBOIUMOCTh, COOCTBEHHAsi IPOBOJUMOCTb, IpPHUMECHAs
MIPOBOAUMOCTb, 3JIEKTPOHHAS MIPOBOJAMMOCTb, JBIpOYHast
MIPOBOJAUMOCTb, BaKyyM, TEPMOIJIEKTPOHHAS 3MHUCCHS, JIIEKTPOIIN3,
ra3oBBI pa3psn, peKoMOMHAIMS, HOHHU3AIMS, CaMOCTOATEIbHBIN
paspsz, HecaMOCTOSTENbHBIN pa3psn, mimasMa. Pacnos3HaBaTte H
ONUCBIBATh SIBJIEHUS IIPOXOXKJIEHHUS DJIEKTPUYECKOTO TOKA YeEpe3
MIPOBOJHUKH, IOTYITPOBOJAHUKH, BAKYYM, SJIEKTPOJIHUTEIL, T'a3bl.
KauecTBeHHO XapaKkTepu30BaTh ANEKTPUUECKUH TOK B Cpeie:
Ha3bIBaTh HOCUTENH 3apsA0B, MEXaHNU3M UX 00pa30BaHUsA, XapaKTep
JIBWKEHUSA 3apAJI0B B DIIEKTPUYECKOM II0JIE U B €TI0 OTCYTCTBUH,
3aBUCUMOCTb CHJIbI TOKA OT HAIIPSKEHUSI, 3aBUCUMOCTb CUJIBI TOKA OT
BHEIIHUX yCI0BUM. [lepeunciiiTe OCHOBHBIE ITOJIOKECHUS TEOPUU
MIPOBOAMMOCTH METAJJIOB. BEIUMCIIATE 3HaYEHHS CPETHEN CKOPOCTH
YIOPSAIOYEHHOI'O JBUKEHUS 3JIEKTPOHOB B METAILIE O ACHCTBUEM
UIEKTPUUECKOT0 MO, B KOHKPETHOM cuTyanuu. OnpenensaTh
CONPOTUBIIEHUE METAININYECKOT 0 IPOBOJHMKA IIPHU JaHHOU
TeMmneparype. [lepedncnars OCHOBHBIE MTOJIOKEHHS TEOPUU




JIEKTPOHHO-BIPOYHON MPOBOIUMOCTH MOIYIIPOBOAHUKOB.
ITpuBOIUTH IPUMEPHI YUCTHIX MOIYIPOBOAHUKOB, ITOIYIPOBOIHUKOB
C JIOHOPHBIMU U aKIETITOPHBIMU IpuMecsMu. [IpuBoaUTh IpruMepsl
HCTIOJIb30BaHMS OJIYIPOBOAHUKOBBIX IPprOOpPoB. [lepeuncnars
YCIIOBHUSL CYIIECTBOBAHHS IEKTPUIECKOTO TOKA B BAKyyMe.
IIpyMeHATH 3HaHUS O CTPOEHUH BEIIECTBA /TSl ONUCAHUS SBICHUS
TEPMODJIEKTPOHHOU AMUCCUU. ONUCHIBATh MPUHIUI ACUCTBHS
BaKyyMHOTO THOa, YJIEKTPOHHO- Ty4eBoil TpyOku. [IpuBoauTs
MIPUMEPHI UCTIOJIL30BAHUS BAKYyMHBIX PHOOPOB. OOBIICHATH
MEXaHM3M 00pa30BaHMs CBOOOIHBIX 3apsI0B B paCTBOpPaX U
pacriaBax 3J1eKTpoJauToB. [IpUMeHATh 3HaHUS O CTPOEHUH BEIlleCTBa
JUTSL OTIMCAHUS SIBIICHUS dJieKTponu3a. [IpuBoanTs npumepsl
WCTIOJIb30BaHMS dJeKTpou3a. OOBACHITh MEXaHU3M 00pa30BaHUs
CBOOOTHBIX 3apA0B B Tazax. [[pUMeHsTh 3HaHUS O CTPOCHUHU
BEIIECTBA ISl ONTUCAHUS SIBICHUH CAMOCTOATEIIEHOTO U
HECaMOCTOSITEIHHOTO pa3psAaoB. Pacrio3HaBaTh, IpUBOANUTH
MPUMEPBI, IEPEUUCIATH YCIOBUS BOSHUKHOBEHUS CAMOCTOSTENILHOTO
Y HECaMOCTOSITEIILHOTO Ta30BbIX Pa3ps0B, PA3IMYHBIX THIIOB
ra3oBbIX pa3psnoB. [I[pUBOIUTE MPUMEPHI HCITOTB30BAHUS Ta30BBIX
pas3psanos. [lepeuncisiTb OCHOBHBIE CBOMCTBA U IPUMEHEHHE TIa3MBbl.
HaxonuTts B nmuteparype u B lHTEpHETE HHPOPMAIHIO IO 33JaHHOM
teme. [lepepabaTriBaTh, aHATM3UPOBATH U NPEACTABIIAT
MH(OPMALIUIO B COOTBETCTBHUH C ITOCTABICHHBIMH 3aJa4yaMH.
l'oToBUTH mpe3eHTalMi W COOOIIEHHS 1O W3YYCHHBIM TeMam
(BO3MO>KHBIE TEMBI TIPE/ICTABIICHBI B YUeOHUKE)

11 kaace
OCHOBI)I MaFHI/ITHOG I10JIC. I/IH):[yKI_[I/Iﬂ MArdmuTHOI'O IT10JIA. BeKTOp Z[aBaTB OHpe}IeJ’IGHI/IH HOHHTHﬁI Mar"guTHOC€ I10J1€, I/IH}_IYKLII/IH Fpa)i(,[[aHCK
BHQKTPO Mar HHTHOﬁ I/IH}_IyKI_II/II/I. HeﬁCTBHC MArdmuTHOTI' O I10JIA Mar"duTHOIO 1o, BI/IXpeBOC I10J1€, CHJjia AMnepa, CcHJia oc




TUHAMUA
KH

(mpoaoJ
JKeHue).

10 yacos

Ha MPOBOJHUK C TOKOM U JIBIXKYIIYIOCS 3apsXKCHHYIO YacTHILY.
Cuna Amrepa. Cuna Jlopernmna. [IpaBuio geBoit pyku.
MarHuTHbIe€ CBOMCTBA BELIECTBA. IBIECHUE ANEKTPOMAarHUTHOM
WHAYKOUWA. Marautaelil motok. [Ipaswmno Jlenma. 3akon
ANEKTPOMATrHUTHON HHAYKIMA. DJIEKTPOMArHUTHOE TIOJIE.
[IpakTHueckoe mMpuMEHEHHE 3aKOHA SJIEKTPOMArHUTHOM
WHOYKUUU. SIBIeHne caMOUMHAYKUUU. MTHAYKTUBHOCTD. DHEPTUs
MAarHUTHOTO TOJIS TOKa.

Jlabopamopras paboma Nel Hzmeperue cunvt 83aumooeticmsust
MAzHUMA u KamywKu ¢ moxKom

Jlabopamopras paboma No2

Hccreoosanue asnenus 31eKmpomMacHUMHOU UHOVKYULL.

Jlopenna, ¢peppomMarHeTuk, 1oMeH, Temneparypa Kropu. JlaBatsb
olpeeNcHe AMHNALBI HHAYKIIMA MarHUTHOTO MOJIS.
[lepeuncnaTs OCHOBHBIE CBOWCTBA MAarHUTHOTO OIS,
W300pakaTb MarHUTHBIE JIMHUK IIOCTOSSHHOTO MarHuTa,
IIPSIMOTO IIPOBOJHMKA C TOKOM, KaTylku ¢ TokoM. HaOmronaTs
B3alMOJEeMCTBHE KaTyIIKK C TOKOM U MarHWTa, MarHUTHOM
CTPEJIKU ¥ IPOBOAHHUKA C TOKOM, IE€HCTBHUS MAarHUTHOTO IOJISI Ha
JBUKYIIYIOCS 3apsDKEHHYI0 yacTuily. @opMyIupoBaTh 3aKOH
AmMriepa, TpaHHIIbI €0 MpUMeHUMOoCTU. OnpeaensiTh
HaIPaBJICHUE JIMHUM HHAYKIIUA MarHUTHOTO MOJIS C TOMOUIBIO
npaBuiia OypaBurKa, HallpaBJIeHUE BEKTOPOB CHIILI AMIiepa U
cwibl JlopeHna ¢ noMoIibio npaBuiia JeBoil pyku. [IpumensTs
3aKOH AMIiepa u GopMyITy Ui BEIYHCICHUS ciibl JIopeHna mpu
pemieHnu 3aaa4. [lepedncisaTh THIBI BEIECTB IO MAarHUTHBIM
CBOICTBaM, Ha3bIBATh CBOWMCTBA AHA-, Tapa- U
(deppomaraeTHkoB. V3MepsATh CHiTy B3aMMOIECHCTBHS KaTYIIKH
C TOKOM M Marauta. PabotaTs B mape npH BbIIOJIHEHUN
MIPaKTUYECKUX 3a/laHui, B [Tape U TPyIIIe IpU PEUICHUHN 3aad.
Haxonuts B tutepatype u B IHTEpHETE HHPOPMALIUIO O BKIAJE
Awmrepa, JIopeHIa B U3y4eHHe MarHUTHOTO MOJIS, PyCCKOIO
¢uzuka CToneToBa B HCCIICAOBAaHHE MAaTHUTHBIX CBOWCTB
(heppoMarHeTUKoB, 0 IPUMEHEHUH 3aKOHa AMIIepa,
MIPaKTUYECKOM HCIIOJIb30BaHUM JIEHCTBHSI MArHUTHOTO MOJI Ha
JIBYOKYIIMNACS 3apsijl, yCKOPUTEISX IEMEHTaPHBIX YaCTHII, O
BKJIaJIE POCCUHCKHX YYEHBIX B CO3/IaHUE YCKOPUTEJIECH
3JIEMEHTAPHBIX YacTHIl, B ToM 4rciie B O0beIMHEHHOM
Wucturyte Anepusix Mccnenoanwmii B JlyOHE 1 Ha aJjpOHHOM
komaiinepe B LlepHe; 06 ucnons3oBannu GpeppoMarHeTHKOB, O
MAarHUTHOM I10Jie 3eMiIu. [ 0TOBUTE TTpe3eHTAIlN U COOOIICHUS
10 U3yYEHHBIM TeMaM (BO3MOHbIE TEMBI IPEICTABIICHBI B
yueOHuKe). JlaBaTh onpeaeneHus TOHITHIA: SBJICHHE
3JIEKTPOMATrHUTHOW MHIYKIINW, MarHUTHBIH TTOTOK, D/[C

BOCITUTaHUE
;
[Tarpuotruueckoe
BOCITUTaHUE




WHAYKIWH, HHAYKTUBHOCTbB, caMOuHAyKIus, DC
caMOMHIyKIuH. PacrosHaBats, BOCIIPOU3BOIUTE, HAOIIOATh
SIBIICHUE DJICKTPOMATHUTHOM WHAYKIHUH, IOKa3bIBATh
MIPUYUHHO-CIICICTBEHHBIE CBS3U TPH HAOIOACHHUN SIBIICHUSL.
HaGmonats 1 aHamM3UpOBaTh 3KCIEPHMEHTHI,
JeMoHcTpupyomue npasuio Jlenna. @opmynupoBaTh MPaBUIO
JleHma, 3aK0H 3NIEKTPOMArHUTHOW MHAYKIIMH, TPAHUIIBI €T0
npuMeHnMocTH. MccnetoBath siBICHHE JIEKTPOMArHUTHOM
uHIyKIuW. PaboTats B mape u rpymnie Npy BBITIOJTHEHHH
MPAaKTHYECKUX 3a/IaHNH, TNITAHUPOBATH YKCIIEPUMEHT.
[Nepeuncnsate NpUMEpH! HCIIOIH30BAHUS SBICHUS
3JIEKTPOMATHUTHOM HHIYKIUU. Pacnio3HaBath,
BOCITPOU3BOIUTH, HAONIIOJATh SIBIICHIE CAMOUHYKIINH,
MOKAa3bIBaTh MPUYUHHO-CIIE/ICTBEHHBIE CBSI3H MPU HAOIIOJCHUN
sBieHust. DopMyIMpoBaTh 3aKOH CAaMOMHIYKIHH, TPAHUIIBI €TI0
npuMeHUMOCTH [IpOBOTUTH aHATIOTHIO MEXY CAMOMHAYKITUEH
U HHEPTHOCTHIO. ONpeaensTh 3aBUCHMOCTDh HHYKTHBHOCTH
KaTYIIKU OT €€ JUTMHBI ¥ TUIONIa i BUTKOB. HaxoauTs B
KOHKPETHOI CUTyalluu 3HAYEeHHs: MarHUTHOTO MoToKa, D/(C
WHIYKIUH, CAMOUHIYKIHH, HHIYKTUBHOCTB, SHEPTHIO
MarHuTHoro noist. Haxomute B muteparype u B IHTepHETE
nH(OPMALIUIO O UCTOPUH OTKPBITHUS SBICHHS
ANIEKTPOMAarHUTHOW MHIYKIMH, O BKJIQJIE B U3y4YEHHE 3TOTO
siBJIeHUs pycckoro ¢usnka 3. X. Jlenna, o 6opnde ¢
MPOSIBJIICHUSIMU 3JIEKTPOMAarHUTHON HHAYKIHMHU U O €€
WCTIOJIB30BaHUH B IIPOMBIIIICHHOCTH. [ OTOBUTH MTPE3EHTAIINHU H
COOOIIEHUS 110 U3YYEHHBIM TeMaM (BO3MOXKHBIE TEMbI
MIPE/ICTABJICHEI B YYCOHUKE).




Koaedan
U "
BOJIHBI

15 yacos

Mexanndeckue kojieOanus. CBOOOIHBIC KOJICOAHMS.
MareMaTryecKuid U NpyXKUHHBIA MasTHUKU. [IpeBparieHust
SHEPTHUM MPH KoJeOaHusAX. AMIUIUTY/Ia, IEPUOJ, YacToTa, asza
KoseOanuil. BerHyX 1eHHbIe KoeOaHMs, pe30HAHC.
OIIeKTPOMarHUTHEIC KOJICOaHHSI.

Koneb6arenpupiii kKoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC
koseOanus. [lepemMeHHBII TOK. MeXaHUYECKHE BOJHBL.

[Tonepeunslie n NPOONbHBIE BOJIHBI. DHEPIHs BOJIHBI.
OJIeKTPOMarHUTHOE MOJje. DJIEKTPOMATHUTHBIE BOJIHBL.
BuxpeBoe anexTpuueckoe nosne. JuanazoHst
3JIEKTPOMAarHUTHBIX U3TYYEHUH U X IPAKTUYECKOE
MpPUMEHEHHE.

Jlabopamopras paboma No3:
Onpeoenenue yckoperus c80000H020 NAOeHUsE NPU NOMOWU

MasmHuxa.
Koumponvuas paboma Nel no meme: «nekmpoounamuxa.
Konebanus u 6onnvly

JlaBaTh onpesieNieHus MOHATHIA: KoJeOaHus, KojaeOaTenpHas
CHUCTEeMa, MeXaHUIeCKHEe KOJICOaHsI, TaApMOHUYIECKHE
KoJe0aHus1, CBOOOHBIE KOJICOAHNs, 3aTyXar0IINUe KOJICOaHH s,
BBIHYX/ICHHBIE KOJIe0aHMs, pE30HAHC, CMEIIeHHe, aMILTUTYa,
TIepHOJI, 9aCTOTa, COOCTBEHHAS YacToTa, dasa. [lepedanciats
YCIIOBHUSI BOSHUKHOBEHUS KosieOanuii. [IpuBoauTh ipumMephl
KoJe0aTeNnbHbIX cucTeM. ONMUCHIBATh MOJIEIH: TIPYKIUHHBII
MasTHUK, MATEMaTHYECKUN MasTHUK. [lepeuuciats BUIbI
KoJIe0aTeILHOr0 IBMKEHNS, X CBOMCTBA. Pacmo3HaBarts,
BOCHPOM3BOJIUTE, HaOII0JaTh TAPMOHHYECKHE KoJieOaHus,
cBOOOIHBIC KOJIcOaHus, 3aTyXalolue KojaedaHus,
BBIHYX/ICHHBIE KOJIEOaHMs, PE30HAHC.

[Nepeuncnsars ciocoOb! MoMy4YeHus] CBOOOIHBIX U
BBIHYKJICHHBIX MEXaHHUUECKUX KOJIeOaHuUM.

CocTaBIsATh ypaBHEHHE MEXaHUIECKIX KOJIeOaHNM, 3aIICHIBATh
ero pemenne. OmpeaensaTs 0 YpaBHEHUIO KOJIebaTeTsHOTO
JIBMOKCHHS TTapaMeTphl koliebanus. [IpeacTapnsaTs 3aBUCUMOCTh
CMEIIEHUS OT BPEMEHH NPHU KOJICOAHUAX MAaTEMaTHIECKOTO H
NpY>KUHHOTO MasiTHUKA Tpaduyecku, onpeaessiTh no rpaduky
XapaKTePUCTUKH: aMIUIATY Ty, IEPUOJ U YaCTOTY.

HaxoauTh B KOHKPETHBIX CUTYAIMSIX 3HAYCHUS TIEPUO/Ia
KoJe0aHUil MaTeMaTHIECKOTO U TIPY>KHHHOTO MasTHUKA,
sHeprun MassTHUKa. OOBSICHITH MPEeBpaIeHUS YHEPTHU TIPU
KOJIe0aHUSIX MAaTEMAaTUYECKOI0 MasTHUKA M IPy3a Ha MIPYKHUHE.
PaGorats B mape u rpymie npu pemeHny 3a1a4 U BBITIOJIHEHUN
MPAKTUYECKUX 3aJaHUM, UCCIIEOBAHUM, IJTAHUPOBATH
JKcIIepuMeHT. BecTr Juckyccunto Ha Temy «Poib pe3oHaHca B
TeXHHKe U ObITY». Haxonuth B mureparype u B IHTEpHETE
rH(OPMAIIHIO 00 UCIIOIB30BAHUN MEXAHUYECKUX KOJIcOaHUH B
pubopax reoJoropa3BeKy, yacax, KauemsX, APyrux
YCTPOHCTBAX, 00 MCTIOIL30BAHNN B TEXHHUKE U MY3BIKE
pe3oHaHca U 0 00pb0e ¢ HuM. ['OTOBUTH MPE3CHTALIUN

DKojoruye
CKO€E
BOCIIMTAHUE
;

Lennoctu
HAYYHOTO
MMO3HAH




COOOIIEHUS 10 U3YUYEHHBIM TeMaM (BO3MOKHBIE TEMBI
IIpecTaBIeHbl B yaeOHuKe ). KoHTponmupoBaTh pemnienue 3a1a4d
CaMUM H JPYTUMHU YYAIUMHCS HAIIPSDKCHUS OT BPEMEHU MPU
CBOOOTHBIX JIEKTPOMArHUTHBIX KoJIeOaHusAX. ONpeaensaTh 1Mo
rpaduky Koe0aHuN ero XapaKTepUCTHKH: aMIDIUTYAY, TIEPHOL
1 4acToTy. 3anuceiBaTh Gopmyiny Tomcona. Beraucnsts ¢
TOMOIIBI0 popMyIsl TOMCOHA TIEPHO U 9aCTOTY CBOOOIHBIX
ANIEKTPOMAarHUTHBIX Kosiebanuii. Onpenensars nepuo, 4acTory,
aMIUTUTYly KOJIEOaHUH B KOHKPETHBIX CHTyausX. OObSICHATD
MIPUHIIATI TIOTYYSHHS TEPEMEHHOTO TOKa, YCTPOMCTBO
reHeparopa repeMeHHoro Toka. HaspiBate ocobeHHOCTH
IIEPEMEHHOTO JIEKTPUIECKOTO TOKA Ha yYaCTKE IEIH C
pe3ucTopoM. 3anuchIBaTh 3aK0H OMa 7S IIENU IEPEMEHHOTO
TOKa. HaXOI{I/ITB 3HAYCHU CHUJIbI TOKA, HAITPAIKCHUA, aKTUBHOT'O
COTIPOTHUBJICHHS LIEITH MIEPEMEHHOTO TOKa B KOHKPETHBIX
curyanusax. HaxoauTe 3HaueHUsI MOITHOCTH, BBIICIISIFOLIENCS B
LIETTH TIEPEMEHHOTO TOKa, ICHCTBYIOIINX 3HAYSHUH TOKA U
HanpspkeHusl. Ha3piBaTh yCIioBUS BOSHUKHOBEHHS PE30HAHCA B
LENH MepeMEeHHOro Toka. ONMUCHIBaTh yCTPOUCTBO, TPUHITUI
NefcTBHS ¥ IpUMeHeHne Tpanchopmaropa. Beraucsats

k03 urmeHT TpanchopmManu B KOHKPETHBIX CUTYaIIUsIX.
Haxonute B nuteparype u B IHTepHETE HHPOPMAIIHIO O
IOJTyYEHUH, TIepeiade U UCTIOIb30BaHNHN TIEPEMEHHOTO TOKa, 00
HCTOPUH CO3JaHMsI U IPUMEHEHUH TPaHC(HOPMATOPOB,
HCTOJIb30BaHUH PE30HAHCA B LIETIH IIEPEMEHHOT0 TOKa U O
0opn0e C HUM, yCIieXax U MpodiieMax 3JIeKTPOIHEPIeTHKH.
Bectu nuckyccuto o mosib3€e U Bpejie dIEKTPOCTaHIINH,
apryMEHTUPOBATh CBOIO MTO3UIIMIO, YMETH BHICITYIINBAThH
MHCHUC APYTHUX YUaCTHUKOB. T'oToBUTH pE3CHTAllUN U
cOOOLIEHUS 110 U3YUYEHHBIM TeMaM (BO3MOKHBIE TEMBI
MIpeICcTaBJIeHbI B yueOHNKe) [laBaTh onpeeneHus MOHITHIA:
MEXaHWYEeCKas BOJTHA, ITOTIepeyHasi BOJTHA, MPOIOJIbHAs BOJIHA,




CKOpOCTb BOJIHBI, IJIMHA BOJHBL, (ha3a BOJIHBI, 3ByKOBas BOJIHA,
I'POMKOCTb 3BYKa, BEICOTA TOHA, TEMOP, OTpakeHHE,
pesioMIIeHUE, TOTJI0IeHUE, HHTEp(EpeHIs], MEXaHUIeCKUX
BOJIH, KOTEPEHTHBIE HCTOYHHUKH, CTOSTYasi BOJIHA, aKyCTHUECKUI
pe30HaHC, INIOCKONONIAPU30BaHHas BosHA. [lepedncisaTs
CBOMCTBA U XAPAKTEPUCTUKUA MEXaHUYECKUX BOJIH.
PacnioznaBathb, BOCIIPOM3BOANTE, HAOIIOAATh MEXaHUUECKHUE
BOJIHBI, IIONIEPEYHBbIE BOJIHBI, IIPOJOJIBHBIE BOJIHBI, OTPAXKEHUE,
npeoMIIeHHE, TOTJI0IIeHHe, HHTEP(EPEHINIO, MEXaHUIECKHX
BOJH. Ha3pIBaTh XapakTEpUCTUKU BOJH: CKOPOCTh, YaCTOTa,
JUIMHA BOJIHBI, pa3HOCTh (pa3.OnpenensTe B KOHKPETHBIX
CUTYyaLUsX CKOPOCTH, YaCTOTHI, JUINHBI BOJIHBI, Pa3HOCTH (a3
BoJH. HaxomuTe B nuteparype u B IHTEepHETE MHPOPMAIHIO O
BO30YKICHUY, TIepeiade U UCIOIb30BaHUH 3BYKOBBIX BOJIH, 00
HCIIOJIb30BaHUM PE30HAHCA 3BYKOBBIX BOJIH B MY3bIKE U
TEXHUKE. BecT TUCKYCCHIO O MOJIb3€ U BPEE BO3IECHCTBUS Ha
YeJI0BEKA 3BYKOBBIX BOJIH, apT'yMEHTHUPOBATh CBOIO MTO3HIIMIO,
YMETH BBICIYIINBATH MHEHHE APYTUX YUYACTHUKOB.

ToToBUTH Mpe3eHTanru 1 COOOIIEHUS 110 U3YYEHHBIM TEMaM
(BO3MOJKHBIE TEMBI IIpeICTaBiICHBI B yueOHuKe) [laBath
ONPEJIETICHUS TIOHATHIA: 3JIEKTPOMATHUTHOE I10JI€, BUXPEBOE
3NEKTPUUECKOE T0JIE, IEKTPOMArHUTHBIE BOJIHBI, CKOPOCTb
BOJIHBI, JUIMHA BOJIHBL, (ha3a BOJIHBI, OTPAXKEHUE, IPEIOMIICHHE,
MOTJIOIIEHHE, HHTepEpEHIINs, TUPPAKIIUS, TOTIEPEIHOCTb,
MIOJIAPU3ALHS 2JIEKTPOMAarHUTHBIX BOJIH, PaJOCBA3b,
aMIUIUTYIHASI MOAYJISILUS, I€TEKTUPOBAHUE.

OOBACHATH B3aMOCBSI3b IEPEMEHHBIX AIEKTPUIECKOTO 1
MarHMTHOTO NoJsiel. PucoBaTe cxeMy pacnpocTpaHeHus
3JIEKTPOMATHUTHOU BOJIHEL. IlepeunciiaTe CBONCTBA U
XapaKTEepUCTUKH NIEKTPOMAarHUTHBIX BOJIH.

PacniozHaBath, HaOMIOJATh JIEKTPOMArHUTHBIC BOJTHBI,
H3ITy4eHHe, IPUEM, OTPAKEHHE, IIPEIIOMIICHHE, TIOTJIOIEHHE,




HHTEPPEPEHINIO0, TUPPAKIHUIO U TOISIPUIALHIO
3JIEKTPOMAarHUTHBIX BOJIH. HaX0ANUTh B KOHKPETHBIX CUTYaIMIX
3HAYEHUS XapaKTEePUCTHUK BOJIH: CKOPOCTH, YaCTOTHI, JUTUHBI
BOJIHBEI, pa3HOCTH (a3, OOBICHATH MPUHITUAIIEI PATHOCBI3N U
TeseBuAeHus. VccnenoBars CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH
C IOMOIIBI0 MOOUIBHOTO Tenedona. HazpiBaTh 1 OMuCHIBATS
COBpPEMEHHBIE cpencTBa cBs3u. Beiaenars poib A. C. Ilonosa B
N3Yy4YCHUU BJICKTPOMAIrHUTHBIX BOJIH U CO3AaHHUN PAAUOCBA3HU.
OTHOCHUTBCS € YBOXKEHUEM K YUEHBIM U UX OTKPBITHSIM.
OO00CHOBBIBAaTH BaXKHOCTb OTKPBITHSA 3JICKTPOMArHUTHBIX BOJIH
Ju1s pa3BuTUs Hayku. Haxonuts B muteparype u B IHTepHETE
nHGOPMALIUIO, TO3BOJISIIOLLYI0 OTBETUTh HAa IIOCTABJICHHBIE
BOMPOCHI IO TeMe. PaboTatk B mape u rpyme npu peieHnn
3aaa4 ¥ BBIIIOJHCHUHN MPAKTHUICCKUX 33Z[aHI/H7L

Haxonuts B nturepatype u B lHTEepHETE MHBOPMALUIO O
B036Y)KI[CHI/II/I, rnepeaavdc u UCIoJIb30BaHUH JJICKTPOMArHUTHBIX
BOJIH, 00 ombITax ['epua u ux 3Hadenun. Bectu nuckyccuto o
I0JIb3€ U BpeJie BO3ACHCTBHA Ha YEJIOBEKA 3JIEKTPOMATrHUTHBIX
BOJIH, apryMCHTHUPOBATE CBOIO IMMO3UILINIO, YMETH BbICIYIINBATH
MHEHHE JIPYTHX YYACTHUKOB. ['OTOBUTH Npe3eHTALUH U
COOGHleHI/IH 110 U3Yy4YCHHBIM TEMaM (BO3MO)KHLIC TEMBI
MIPE/ICTABJICHEI B YIEOHUKE)

Onrtuka

I'eomeTpuyeckas ontuka. [IpsimMonnHelHOe pacipocTpaHeHne
CBETa B OJIHOPOJHOI cpejie. 3aKOHbI OTPaKEHUS U
npenomiieHus cseta. [lomHoe oTpaxenune. OnTuyeckue
npubopsl. BonHoBEIE cBolicTBa cBeTa. CKOPOCTH CBETA.
Wntepdepennus ceera. KorepentHocts. JJudpakims ceera.
[onsapuzanus ceera. Jucnepcus ceeta. [Ipaktuueckoe
MIPUMEHEHHUE 3JIEKTPOMArHUTHBIX U3ITydeHuil. Busl
myaennid. icrounnku cBeta. CriekTphl. CICKTPaTbHEII

JaBatb onpeneneHus: HOHATHIA: CBET, FeOMeTpUIecKas
ONTHKA CBETOBOM JTy4, CKOPOCTh CBETA, OTPAXKECHHE CBETA,
MIpeIOMJIEHUE CBETA, IMIOJTHOE OTPAKEHHUE CBETA, YTOJl aleHus,
YT OTPaXKEeHHUsI, YTOJ MPETOMIICHUS, OTHOCUTEIbHBIN
[TOKa3aTeNb MPeIOMIICHHSI, aDCONIOTHBIN ITOKa3aTeNb
MIPEIOMIICHUS, TUH3a, (POKYCHOE pacCTOSIHUE JINH3HI,
ONTHUYECKAs CHJIa JIMH3BI, AUCIIEPCHS CBETa, NHTEp(epeHIHs
cBeTa, MU pakius cBera, Ju(paKIoOHHAs PEelIeTKa,

Lennoctu
HAy4YHOTO
IIO3HAHUA




14 yacos

aranu3. [1Ikaga ek TpoOMarHuTHBIX BOJH. HabmroneHue
CIIEKTPOB.

Jlabopamopras paboma No4. Onpedenenue nokazamens
npenomienus cpeobl.

Jlabopamopras paboma No5. Uzmepenue ¢hoxycrozo
paccmosinHust cooupaioweni TuH3bl

Jlabopamopras paboma No6. Onpedenenue OnuHbl C8eMOBOU
BOJIHbL.

Jlabopamopras paboma No7: Habriooenue cniowno2o u
JIUHEUUAmo20 CReKmpos.

MOJIApU3ALIMsl CBETA, ECTECTBEHHBIH CBET,
IUIOCKOTIOJISIPU30BaHHBIN cBeT. ONUCHIBATH METObI H3MEPEHUS
CKOpocTH cBeTa. [lepeuncnsaTe CBOMCTBA CBETOBBIX BOJIH.
PacniozHaBaTh, BOCIIPOM3BOANTE, HAOIIOAATH PACIIPOCTPAHEHHUE
CBETOBBIX BOJIH, OTPAYKEHHUE, TPEITOMIICHHE, TOTJIOIIECHHE,
JHCTIEPCHUIO0, UHTEPPEPEHIINIO CBETOBBIX BOJIH .DOpMyIHpOBaTh
NpUHLAI [ ToWreHca, 3aK0Hbl OTPa)KEHUS U IPEIOMIICHUS CBETA,
TPaHUIBI UX TPUMEHUMOCTU. CTPOUTH X0 JIyya B
IUIOCKOIAPAJIJICIIBHOM IIIIACTUHE, TPEYTOIBHOM IIPU3ME,
ITIOBOPOTHOM TTpu3Me, 000padrBaroIiel mpru3Me, TOHKOM JTHH3E.
Ctpoutsb n300pakeHue mpeaMera B INIOCKOM 3epKaJie, B TOHKOH
nun3e. [lepedncnars BUABI INH3, ©X OCHOBHBIE XapaKTEPUCTHKU
— OINTHYECKUH LEHTP, TTIaBHAs ONITHYECKast 0Ch, POKYC,
onTuyeckas cwia. HaxoquTe B KOHKPETHOW CUTyal[uy 3HAYECHUS
yTia MajeHusl, yria OTpaXXeHHUs, YIiia IpeIoOMIICHHUS,
OTHOCHUTEIILHOT'O TIOKa3aTelis PeIoMIICHNUs, a0COIIOTHOTO
MoKasareJsi IPEIOMIIEHHS, CKOPOCTH CBETa B cpelie, (POKYCHOIro
pPacCTOSHUSA, ONTHYECKOM CHJIBI JINH3bI, YBEJIMUECHMYSI TMH3BI,
nepuoja AU paKMOHHON PELIeTKH, MTOIOKEHHUS
HHTEPPEPEHINOHHBIX U TU(PPAKLUOHHBIX MAKCUMYMOB H
MHUHUMYMOB. 3alTUCBIBaTh (HOPMYITy TOHKOH JTMH3BI, HAXO/IUTH B
KOHKPETHBIX CUTYalUsIX ¢ €€ MOMOIIbI0 HEH3BECTHBIE
BeMYMHBL. OOBSICHATH NIPUHLUI KOPPEKIIMU 3PEHUS C
TTOMOIIBIO OYKOB. DKCIIEPUMEHTAIBHO OTPENEsITh TOKa3aTeNb
MIpeJIOMIIEHUS cpelibl, POKYCHOE pacCTOsIHHE COOMparoLIel U
JIMH3BIL, JJTUHY CBETOBOM BOJHBI C TIOMOIIBI0 TU(DPAKITMOHHON
pemetkn. MccienoBats 3aBUCUMOCTS YIUIA IIPEJIOMIICHHS OT
yTria MajeHusl, 3aBUCUMOCTH PACCTOSIHUS OT JIMH3BI 0
M300paXeHHs OT PACCTOSHHS OT JIMH3BI JI0 TIPEaMETA.
Konctpynposats Moaenu Teneckomna 1/uid MEKPOCKOTIA.
PaGotats B mape u rpymie npu BHIIOTHEHNN MPAKTHIECKIX
3aJJaHUl, BBIIBKEHUH TUIIOTE3, pa3paboTKe METOI0B




npoBepku rumnote3. Haxoauts B nuteparype u B UHTepHETE
nHpopmMmarmio o ouorpadmsx M. Hetotona, X. ['fofirenca, T.
IOnra, O. ®penens, ux Hay4yHOUH padoTe, 0 € 3HAUCHUH IS
COBPEMEHHOU HayKu. BbICKa3bIBaTh CBOE MHEHUE O 3HAYCHHUU
Hay4YHBIX OTKPBITHH 1 padot mo ontuke M. HeioToHa, X.
I'toiirenca, T. Onra, O. ®penens. Bocnprunumars,
aHAIIM3UPOBATh, TIEpePa0daThHIBATh U MPENBIBIATh HHHOPMAITHIO
B COOTBETCTBMH C IIOCTaBJIEHHBIMHU 3aJ[a4aMHu.

BriensaTe 0CHOBHBIE TIOJIOKEHUS KOPITYCKYJIAPHOW U BOJTHOBOM
TEOpHUH cBeTa. YUacTBOBATh B OOCYXACHUU ITHX TEOPUH H
COBpPEMEHHBIX B3IJIS10B Ha MIPUPOY CBETA.

l'oToBUTH Tpe3eHTaIMU W COOOIICHHUS O W3yYeHHBIM TeMaM
(BO3MOXXHBIE TEMBI TpeACTaBlIeHB B yueOHHMKe) J[laBathb
onpeseneHuss MOHATHUI: TEIUIOBOE U3y4YeHue,
3JEKTPOJIOMHUHECLICHIIMS, KATOJOIIOMUHECLICHIIUS,
XEMUITFOMHHECTICHITHS, ()OTOTFOMHHECIICHIIHS, CTIIIOLTHON
CIIEKTp, JINHEWYATBIA CIIEKTp, OJIOCATBIN CIEKTP, CIIEKTP
MOTJIONICHHUSI, CIIEKTPaJIbHbIA aHanu3. [lepedncnsate BUIbI
creKTpoB. Pacrio3HaBaTs HaOII0AATH CIUIONIHOM CIIEKT,
JUHEHYaThIi CIEKTP, MOJO0CATHIN CIEKTP, COEKTP U3IYUEHUS U
noryomieHus. [lepeunciasiTe BUIBI AIE€KTPOMarHUTHBIX
U3JIy4EHHUM, UX UICTOYHUKH, CBOMCTBA, IPUMEHEHHUE.
CpaBHHBaTh CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH pa3HOU
YacTOTHI

OcCHOBBI
CTO

[octynarer CTO: nHBapHaHTHOCTH MOJYJISl CKOPOCTH CBETA B
BaKyyMe, IPUHIUI OTHOCUTENIBHOCTH DHHIITEHHA. CBA3b
MAacchl H SHEPTUH CBOOOIHOM YacTUIIbl. DHEPTHsl TOKOS

JlaBaThb omnpeieneHus MOHATHN: COOBITHE, TIOCTYJIAT,
coOCTBEHHasI HHEpIUATIbHAS CUCTEMA OTCUETA, COOCTBEHHOE
BpeMsi, COOCTBEHHAs JIJTMHA TeJa, Macca MOKOs, MHBAPUAHT,
sHeprus nokost. @opmynuposats noctynatel CTO. 3anuceBaTh
BBIpaXXEHUE VISl SHEPIUM 1MoKos yacTull Haxonuts B
nureparype U B MaTepHeTe nHbOopMaIuio o Teopuu 3¢hupa,

DCTETHYECKOE
BOCIIUTAHHUC




3KCIIEpUMEHTaX, KOTOpbIe MpuBenu K co3nanuto CTO,
OTHOCHUTEIIBHOCTH PACCTOSTHUM U IIPOMEKYTKOB BPEMEHH,
ouorpadun A. DitHmrTeliHa. Bricka3bIBaTh CBOE MHEHHE O
3aagennu CTO g coBpemeHHO# Haykd. | 0TOBUTH
IIPE3EHTAlMU U COOOIIEHUS 110 U3YUYEHHBIM TeMaM (BO3MOKHBIE
TEMBI PEJICTABIICHBI B y4EOHHKE)

KBanToB
ast
uzuka

4 gaca
I'umoTeza M. Ilnarka o kBanTax. ®oroaddext. PoToH. JaBath onpeneneHus moHATHA: GoTodd ek, KBaHT, TOK I'paxnmanck
VYpaBuenue A. DitHmTeliHa 11 hoTodddeKTa. HACHIILICHHS, 33/ICPKUBAOIIEe HATIPSLDKEHUE, paboTa BBIXOa, oe
Koprycky/apHO-BOIHOBOH ayanusm. [lnaneTapHas Moaensb kpacHas rpanuna Gorodddexra. Pacnosnasare, HabMOIATH BOCIHTaHHE
17 9acon atoma. OOBsICHEHHE JIMHEHTATOT0 CIIEKTPa BOAOPOa Ha OCHOBeE | siBieHne ¢potodddexTta. OmuceiBaTh onbITel CTOJIETOBA. i—IanI/IOTI/I‘-I
KBaHTOBBIX mocTynaToB bopa. CoctaB u cTpoeHHEe aTOMHOTO dopmynupoBathk Tunote3y [lnaHka o KBaHTaX, 3aKOHBI CCKOE
spa. JlegexT Macchl 1 3HEpTHUs CBA3U sAApa. PannoaktiBHOCTE. | hoTodddexTa. AHATHM3UPOBATh 3aKOHBI PoTodhdekTa. BOCIIHTAHME
Bujpl panoakTUBHBIX MTPEBPALICHNH aTOMHBIX sJIep. 3aKOH 3aITUCHIBATh U COCTABIISITh B KOHKPETHBIX CUTYAIIUSIX YpaBHEHUE
pannoakTUBHOrO pacnazna. Snepusie peakuun. Llennas peakuus | Oiinmreiitna ans Gpotosdderra 1 HAXOIUTH € €ro HOMOLIBIO HyxoBHo-
JeJIeHUS siaep. DneMeHTapHble yacTulbl. DyHIaMeHTalbHbIE HEW3BECTHBIC BETMYMHBL. HaxoMnUTh B KOHKPETHBIX cuTyarusx |HPaBCTBEHHOE
BOCIIUTaHUE

B3alMOJICHICTBUS.
Konumponwvuas paboma?2 no meme.: «Onmuxa. Keanmosas
usuxay

Jlabopamopnas paboma Ne§:

Uccreoosanue cnexmpa- 6odopooda

Jlabopamopnas paboma Ne9:

Onpeodenenue uMnyibca u dHepeUU 4acCmuysbl Npu OBUNCEHUU 8
MacHUmHoM none (no

omoepaghusim)

3HA4YECHHS] MAKCUMAIbHOW KUHETUYECKOW SHEPIrUn
(hOTO3JIEKTPOHOB, CKOPOCTH (POTOIIEKTPOHOB, pabOTHI BBHIXO/1,
3aMyparoIIero HAPSHKEHHs, YaCTOTHI U JUTMHBI BOJIHBI, YaCTOTHI
1 JJIMHBI BOJIHBI, COOTBETCTBYIOIIIMX KPACHOM rpaHULE
¢doroaddexra. [IpruBoANTH MPUMEPHI NCTIOJIB30BAHUS
¢boroaddexra. OOBACHITH CYTh KOPITYCKYJISIPHO-BOJIHOBOT'O
nyanusma. Haxonuts B mutepatype u B MHTEpHETE
unpopmariuio o paborax Croserosa, Jlebenera, Bapuiora,
IInanka, Komnrona, e bpoitsia. Beiaensars poiib pocCHiCKUX
YUEHBIX B HCCIIEOBAaHUH CBOMCTB cBeTa. [IpuBOANTE MpUMEpHI
OMOJIOTHYECKOr0 ¥ XUMHYECKOT0 IEHCTBH CBETA. | OTOBUTH
MPE3EHTAlMU U COOOIICHNS 110 U3YUYEHHBIM TeMaM (BO3MOKHBIE
TEMBI ITPEICTaBICHBI B yueOHMKe) JlaBaTh onpeneneHus




MIOHATHUN: AaTOMHOE A]Ip0, SHEPTETUUECKUH YPOBEHB, SJHEPTUS
nonu3anu. ONMUCHIBATEL OMBITH Pe3epdopaa. OnuceBaTh 1
cpaBHHMBATh Mojienu atoma TomcoHa u Pesepdopna.
PaccmatpuBats, rccienoBaTh U ONACHIBATH JTHHEHYATHIE
cnekTpbl. DopMyTHpoBaTh KBAHTOBBIE ITOCTYNATH bopa.
OOBSCHATH IMHEHYATHIE CIIEKTPBI aTOMa BOJOPOAA Ha OCHOBE
KBaHTOBBIX IocTynaroB bopa. PaccunteiBaTh B KOHKPETHOM
CUTYallMu YacTOTY U JJIMHY BOJHBI UCITyCKaeMOro (hOTOHaA TIpU
Nepexo/Ie aToMa U3 OJHOTO CTAIMOHAPHOI'O COCTOSIHUSA B
IpyTOe, SHEPTHIO HOHU3aIu aroma Haxoautes B nmureparype u
B lHTepHeTe cBeenust 0 akTax, MOATBEPKAAIOMINX CI0KHOE
CTpOEHHE aToMa, 0 PadoTaxX yUE€HBIX 110 CO3IAHUIO MOJIEITH
CTPOCHUA aTOMA, MOJTYUCHHUIO BBIHYKACHHOI'O U3J1YUCHUA,
IMPUMCHCHUH J1a3€POB B HAYKES, MCAULIUHE, IIPOMBIINIJICHHOCTH,
OBITY. BBIIEIATh POJIb POCCUNCKUX YUEHBIX B CO3/IaHUU H
UCIIOJIb30BaHHH JIa3epOB. [ OTOBUTH NPE3EHTAIMHU U COOOIICHHSI
10 M3YYCHHBIM TeMaM (BO3MOXXHBIE TEMBI ITPEJICTABICHHI B
yaeOHuKe) [laBaTh onpeieneHus MOHATHIA: MacCOBOE YHCIIO,
HYKJIOHBI, SIIEPHBIE CHIIBI, IEPEKT Macc, SJHEPTHsI CBA3H,
yaeIbHast SHEPTHUS CBSI3U aTOMHBIX AJIEDP, PATHOAKTUBHOCTb,
MIEPUO/I TTOJTypaca/ia, HICKYCCTBEHHAs PalnOaKTHBHOCTb,
SIIEPHBIE PEaKIUH, SHEPIeTHYECKUH BBIXOJ SJIEPHOM peaKIu,
LIeHAas siIepHast peaxius, KodPGUIMEHT Pa3MHOKESHHUS
HEHTPOHOB, KPUTHYECKAsI Macca, peaKTOPBI-Pa3MHOKHUTEIH,
TepMmosiaepHas peakuusa. CpaBHHBATh CBOMCTBA IPOTOHA U
HeliTpoHa. ONMUCHIBATh IPOTOHHO-HEUTPOHHYIO MOJICTH SApA.
Onpenenars cocTaB SAep Pa3IUIHBIX JIEMEHTOB C IIOMOIIHIO
tabmuubl Menneneesa. M300paxars 1 4MTaTh CXEMBI aTOMOB.
CpaBHI/IBaTL CUITY DJICKTPHUYCCKOI'0 OTTAJIKUBAHUA IIPOTOHOB U
CHITY CBSI3M HYKJIOHOB B sipe. Beraucistes gedext macc,
OHEPTHIO CBA3U U YACIBbHYIO OHEPTHUIO CBA3U KOHKPETHBIX
ATOMHBIX SiIep. AHAIU3UPOBATH CBS3h YACIBHON SHEPTHH CBS3H




C YCTOWYHMBOCTHIO siiep. IlepedncisTe BUABI paluOaKTHBHOTO
pacriaga aToMHBIX siep. CpaBHHBATH CBOMCTBA anb(da-, OeTa- 1
ramMma-u3iay4eHuid. 3alnchIBaTh IPaBUiIa CMEUIECHUS IIPH
pannoakTUBHBIX pacnanax. OnpenensTs 371eMeHTHI,
o0pasyromuecs B pe3yJibTaTe paAHuOaKTHBHBIX PacIiaioB.
3anmuceIBaTh, OOBACHITH 3aKOH PaJHOaKTHBHOTO pachana,
yKa3bIBaTh TPAHULIEI €r0 IPUMEHUMOCTH. OnpenenarTs B
KOHKPETHBIX CUTYAIMsIX YHCIIO HEPACTIABIINXCS SAEP, YUCIIO
pacnaBIIuxcs saep, Iepuo]l moaypaciaja, 3anichiBaTh
siiepHble peakiuu. OnpenenaTs TPOAYKTHI AEPHBIX PEaKIHM.
PaccunthIBaTh SHEPru4eCKUil BBIXOA SIEPHBIX PEAKLUI.
OnuceIBaTh MEXAHU3MBI ICTICHUS SIACP U LEMHOU AAepHOM
peakuuu. CpaBHUBATH SiIEPHBIE  TEPMOSACPHBIE PEAKIINU.
OOBSCHATH TPUHIIUIIBI YCTPOUCTBA U paOOTHI AICPHBIX
PEaKTOpoB. YUacTBOBATh B OOCYKJIEHHH NPEUMYILECTB U
HEJIOCTATKOB sJIepHOM dHepreTuku. Haxonute B muTeparype U B
UnTepHeTe cBeieHnst 00 OTKPBITUH IPOTOHA, HEUTPOHA,
PaAMOaKTUBHOCTH, O TIOJYYEHHH U MCIIOJIb30BAHNN
PaAMOAKTUBHBIX U30TOIOB, HOBBIX XUMUYECKHX AJIEMEHTOB.
Bo1aensaTe posib pOCCHICKUX YYEHBIX B UCCIIEOBAHUSAX
aTOMHOTO SIJIpa, B OTKPBITUH CIIOHTAHHOTO JIEJICHUS SAep ypaHa,
B Pa3BUTHH AJEPHOI SHEPIETUKH, CO3AAHUN HOBBIX H30TOIOB B
OUAN (OObenMHEHHBI HHCTUTYT SIIEPHBIX UCCIIECAOBAHUMN B T.
JyOHa). '0TOBUTH MPE3CHTANH U COOOIICHHUS 110 U3YICHHBIM
TeMaM (BO3MOKHBIE TEMBI IPEICTaBICHHI B yueOHuKke) JlaBath
OTIpeAeTICHHSI TTOHATHIA: aHHUTWIISIINA, JIETITOHBI, aJJpOHBHI,
KBapK, TJII00H. [lepeuncisite OCHOBHBIE CBOMCTBA
3JIEMEHTapHBIX YacTHULl. BbIAETATh rpynIbl 31€eMEHTAPHBIX
yactull. [lepeuncnsaTs 3aKOHBI COXpaHEHHS, KOTOPHIE
BBITIOJHSIOTCS NP MPEBPALIEHUSX YaCTHII.

OnuceIBaTh MPOIECCHl AaHHUTUIISIINY YaCTHLl M aHTUYACTHUII U
POXKIECHHUS DIIEKTPOH-TIO3UTPOHHBIX Map.




HaseiBaTs 1 cpaBHUBATH BUIBI (hyHIaMEHTAIbHBIX
B3anMoeicTBui. OMHUCHIBATh POJIb YCKOPUTENEH B U3yUSHHUH
3MeMEHTapHbIX YacTull. Ha3pIBaTh OCHOBHBIE BU/IBI
YCKOpHUTeJIeH 31eMeHTapHbIX yacTull. HaxonuTs B nmutepatype u
B MlHTEpHETE CBeAEHUS 00 HCTOPUM OTKPBITHS JIEMEHTAPHBIX
YacTull, 0 TPEX dTanax B pa3BUTHU PU3UKH HIEMEHTAPHBIX
yactull. ONHUCHIBaTh COBPEMEHHYIO (PU3NYECKYIO KAPTUHY
mupa. ['0TOBUTH Mpe3eHTaru U COOOICHUS [0 3yYSHHBIM
TeMaM (BO3MOKHBIE TEMBI TPEJICTABICHEI B yUeOHUKE).

Crpoenn
e
Bcenenn
ol

5 ygacos

Bunumeie aBmxeHus HeOecHBIX Teil. 3akoHbl Kermepa.
ComHeuHast CHCTEMa: IIJIaHEThI U MaJjible Tella, CUCTeMa
3emnss—IJlyna. Ctpoenue u sBomonus CoiHIA U 3BE3]T
Knaccudukarus 38€3/1. 3BE3/1bI U UICTOYHUKU UX SHEPTHH.
lNamaktuka. CoBpeMeHHbIE TIPEACTABICHHS O CTPOSHUH H
aposironuu BeeneHHoii.

JlaBaTh onpe/iesieHus MOHATHI: HeOecHas cepa, IKIHUITHKA,
HEOECHBII SKBATOP, TIOJIIOC MUPA, OCh MHpPA, KPYT CKIOHEHWS,
MPSIMOE BOCXOXIEHNE, CKIIOHEHHE, TTapaljIakc, Mapcek,
ACTPOHOMUYECKAsI SUHMIIA, TICPUTEITHH, ad)elnii, COTHEYHOE
3aTMEHUE, IYHHOE 3aTMEHUE, IIaHEeThl 36MHOM TPYIIIIBI,
IUTAHETHI-TUTaHThI, aCTEPOUJI, METEOP, METEOPHT, oTocdepa,
CBETUMOCTB, MMPOTyOepaHell, MpoTO3Be3/1a, CBEPXHOBAs 3BE3/1a,
rajakTrka, KBa3ap, KpacHOe CMelleHue, Teopus bompiioro
B3pbIBa, Bo3pacT Beenennoid. Habmonars JlyHy u ninaneTs! B
TEJECKOIL.

Brimensats ocoberHocTr cucTeMbl 3emisi—JlyHa.
PacrioznaBath, MoOAenmupoBaTh, HAONIOAATH  JYHHBIE H
coiHeyHble 3aTMeHHsA. OOBSICHATH TPHIMBEI M OTJIMBBI.
OnwuceiBate ctpoeHne ConHeuHoi cuctembl. IlepeuncnsaTs
IUTaHETHl ¥ BUABI ManbIx Ten. OnuceiBath crpoenne CoHua.
Habmionate  conmneunple  msitHa.  CoOmrojate  mpaBmiia
O0esonacHoctd 1npu  Habmogenuu Connua. IlepeuncnsTs
TUOUYHBIE  TPYIIBI  3BE3, OCHOBHBIE  (hu3MUeckue
XapaKTEePUCTHKU 3BE3A. OMNUCHIBATHL JBOJIONHMIO 3BE3M  OT

DKoJjioruye
CcKoOe
BOCIIUTaHUE
Ilennoctu
HAy4YHOTO
MMO3HAHUS




poxaeHust 1o cMmepTtd. HaswiBaTh camble sipkue 3BE3ABI U
co3Be3us. [lepeuncisaTe BUIBI TaJaKTHK, OMUCHIBATH COCTaB U
CTpOCHME TaNaKTUK. BeiaensaTe MuedHslil myTh cCpeau OpyTrux
ramaktuk. Omnpenensatp Mecto CONHEYHOW CHCTEMBI B HEH.
OneHnBaTh MOPSIIOK PACCTOSHHUM 10 KOCMHYECKHX OOBEKTOB.
OnuceBaTh CYTh «KPAaCHOTO CMEIIEHUA» U €r0 HCIOJIb30BaHNE
IIpU W3yYeHUHN TalakTUK. [IpUBOIUTH KpaTKOe W3JI0KESHHE
Teopun bosblioro B3pelBa U TEOPUH  paCLIMPSAIOLICHCS
Bcenennoii.

PaGotats B mape u rpymie mpu BHITOTHEHUN MPAKTHIECKIX
3agannii. Micnonb3oBaTh HTEpHET A7 MOMCKa M300paskeHHUH
KOCMHUYECKHX 00BEKTOB ¥ HH(OPMAIIUK 00 UX 0COOEHHOCTSX.
VYdacTBOBaTh B  OOCYKACHWM W3BECTHBIX KOCMHUYECKHX
HUCCIIEOBaHUH. BrinensaTs COBETCKHE U  POCCUHCKHE
JMOCTHKEHHS B O0JIACTH KOCMOHABTUKA U HCCIEIOBaHHSA
KocMoca. OTHOCUTBCSI C YBaXKEHHEM K POCCUHMCKUM YYEHBIM U
KOCMOHAaBTaM.

Haxonute B nmuteparype u B IHTepHETE CBEACHNS Ha 3a/IaHHYIO
TEMY.

Pe3eps (moBTOpenue) 3 u

COI'JTACOBAHO
[TpoTokon 3aceqaHusi METOAUYECKOTO
O0OBbEIMHEHUS yuuTeNnen
€CTECTBEHHOHAYYHOT0 1IMKJIa OT 29
aBrycra 2022 romga Ne 1

P.B. I'aray3oBa

COI''TACOBAHO
3amecTuTenb aupexropa rno Y BP
M.A.IlyceBa

30 aBrycra 2022 rona










		2022-09-14T12:55:46+0300
	Павличенко Сергей Викторович




