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INOACHUTEJIbBHASA 3AITNCKA

IMporpamma 1o ¢u3uKe Ha YpoBHE CpelHEro oOLiero oopa3oBaHus pa3paboTaHa HA OCHOBE IIOJNOXKEHHUN U TpeOoBaHUU K
pe3yibTaTaM OCBOSHHUSI OCHOBHOM 00pa30BaTeNbHON MporpamMMel, peactaBieHHbX B PI'OC COO, a Takxe ¢ yuéroM denepanbHOI
paboueii nporpamMmbl BociTanus U KoHnemnmy nmpenogaBanus yaeoHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3alHsaX
Poccuiickoii deneparyn, peaau3yrOnX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBI.

IMporpamma 1o Qusuke omnpenenseT o0sg3aTeNbHOE IPEIMETHOE COJEP)KAHUE, YCTAHABIUBAET PEKOMEHAYEMYIO
TIOCIIE/IOBATENIFHOCTh M3YUEHHSI TEM M Pa3JeJioB yueOHOro rmpeaMera ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTUKH y4eOHOro Ipolecca, BO3pacTHBIX ocoOeHHocTel oOyuaromuxcs. IIporpamma no ¢usuke fa€r NpeAcTaBiIeHUE O LENAX,
coJiepKaHNH, O0IIeH CTpaTeruy 00ydeHNs1, BOCITUTAHHS M Pa3BUTHs 00y4aroUXcsl CpeICTBAaMK y4eOHoro npeamera «Puznkay Ha
yrITyOIEHHOM YpOBHE.

W3zyuenne xypca ¢u3uku yrioyOn€HHOro ypoBHS IO3BOJISET peanu3oBaTh 3a4aud Ipo(eCCHOHAIBHON OpUEHTALMH,
HalpaBJIeHO Ha CO3JaHUE YCIOBUH IUIsi TPOSIBICHUS CBOMX HWHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIIOCOOHOCTEH Ka)IbIM
o0yuaromumcs, KOTOpble HEOOXOAUMBI Ul IPOAOIKEHH 00pa30BaHMA B OpraHM3AIMAX IPO(ECCHOHANBHOIO 00pa30BaHUs 110
Pa3U4YHBIM (HU3UKO-TEXHUUECKUM M WHKEHEPHBIM CIIEINAIEHOCTSM.

B nporpamMe 1o gu3uke onpenensoTcs IIaHUpyeMble Pe3yIbTaThl OCBOCHUS Kypca (PU3UKH Ha YPOBHE CPEIHEr0 OOIIEro
00pa3oBaHusl: INYHOCTHBIE, METANIPEAMETHBIE, PeMETHBIE (Ha yriayonéHHOM ypoBHE). HayuHO-MeTomomornaeckoit OCHOBOM st
pa3paboTku TpeOOBaHUH K JIMYHOCTHBIM, METANPEIMETHBIM M MIPEAMETHBIM Pe3y/ibTaTaM 00YydYaloIIUXCsl, OCBOUBIINX ITPOrpaMMy
110 (pM3MKE Ha YPOBHE CPEITHEr0 OOIIEro 00pa3oBaHKs Ha yriyOJIEHHOM YpOBHE, SIBISIETCS CHCTEMHO-AESTEIbHOCTHBIHN MOAX O],

[Tporpamma 1o (u3nKe BKIIOYALT:

TUIAaHUPYEMBIC PE3YJIIbTAaThl OCBOCHUS KypcCa (1)I/ISI/IKI/I Ha yTJ'[y6J'[éHHOM YPOBHE, B TOM YHCJIE€ MPEAMETHBIC PE3YIILTATHI 110
roJaM oOy4eHus;

cozepkaHue yaeOHoro npeamera «Pusznkay mo rogaM o0ydeHusI.

[Tporpamma 1o ¢u3nke UMeeT MPUMEPHBIA XapaKTep U MOXKET OBbITh MCIOIBb30BaHa YIUTENSAMH (M3UKHU ISl COCTABIICHHS
CBOUX paboUMX MPOrpamm.

ITporpamma no ¢pu3uKe He CKOBBIBAET TBOPUECKYIO HHUIIMATHBY y4HUTeIel U IPEAOCTaBIIsIeT BOSMOKHOCTH [UIS Pean3aliin
Pa3INYHBIX METOIMYECKHUX IOAXOI0B K IIPENOoAaBaHUIO (PM3HUKH Ha YIITyOJIEHHOM ypOBHE IIPH YCIOBHU COXPAHEHHs 00s3aTeIbHON
YaCTH COZIEPXkKaHUs Kypca.

®usnka kak Hayka 0 HauOojee OOIMX 3aKOHAX MPHUPOABI, BBICTYNAs B Ka4ecTBE y4eOHOro MpeAMeTa B LIKOJE, BHOCUT
CYIIECTBEHHBIM BKIAaJ B CHCTEMY 3HaHWi 00 okpyxatomem mupe. [lIkonbHbld Kypc (Qu3Mku — cHCTEMOOOPa3yrOIIUiA s
€CTECTBEHHO-HAy4HBIX Y4eOHBIX IPEMETOB, IOCKOIBKY (PH3HUECKUe 3aKOHBI JISKAT B OCHOBE IIPOLIECCOB U ABICHUH, H3y4aeMbIX
XUMUel, Ouonorued, Gpusndeckor reorpadueil u actpoHoMuei. Vcrnonb3oBaHHe U aKTHBHOE NMPUMEHEHHE (BU3MYECKUX 3HAHHUN
OIpeNIeNIIIO XapaKkTep M OypHOe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHII B cdepe IHEPreTUKH, TPAHCIIOPTa, OCBOSHUS KOCMOCA,
MOJTy4eHHs1 HOBBIX MAaTEpUalioB C 3aJaHHBIMH CBOWCTBaMH. l3yueHue (U3MKM BHOCHT OCHOBHOH BKJIalX B (OpMHpPOBaHHUE
€CTECTBEHHO-HAyYHOH KapTHHBI MHpa oOydaromierocs, B ()OpMHPOBAaHHE YMEHHI NPUMEHATh HAYYHBIH METOJ ITO3HAHHMS IIPU
BBITIOJIHEHHU UMH y4€OHBIX HCCIEIOBAHUM.

B ocHOBY Kypca (U3MKH Ha YpOBHE CpeJHEro o0IIero o0pa3oBaHus MOIOKEH PAA UAeH, KOTOPble MOXKHO pacCMaTpUBATh
KaK NPUHIUIEI €r0 MOCTPOSHHUSI.

Hoea yenocmnocmu. B cOOTBETCTBUM C HEW Kype SIBIISIETCS JIOTHYECKH 3aBEPIIEHHBIM, OH COIEPKHUT MaTepHal U3 BCeX
pa3nenoB (GU3MKH, BKIIOYAET KaK BOIPOCH! KITACCHYECKOM, TaK U COBPEMEHHON (PHU3UKH.

Hoes zenepanuzayuu. B coOTBETCTBUM C Hell MaTepHal Kypca Qu3nku 00beAMHEH BOKPYT (pu3ndYecKux Teopuil. Bemymim
B Kypce sBIsieTcs ()OpMHPOBAHHE MPEICTABICHUH O CTPYKTYPHBIX YPOBHIX MaTEePUH, BELIECTBE U TOJIE.

Hoen cymanumapuzayuu. EE€ peanuzanus npearonaraeT HCIOIb30BaHHE T'YMaHUTAPHOTO IIOTEHIMANa (PU3NIECKON HAYKH,
OCMBICIICHHE CBS3M pa3BUTHA (GHU3MKH C pasBHTHEM OOMIECTBA, a TAaKXKEe C MHPOBO33PEHUECKHMH, HPABCTBEHHBIMH H
9KOJIOTMYECKUMH NPOOIEMaMH.

Hoesn npuknaonoi nanpasnennocmu. Kypc ¢pusuku yriry0iaéHHOT0 YpOBHS IPEAIIONaraeT 3HaKOMCTBO C IIUPOKUM KPYTOM
TEXHHYECKHX M TEXHOJIOTMYECKNX MPHIOKEHUH M3yIEeHHBIX TEOpUil M 3aKoHOB. [Ipn 3TOM paccMaTpHBarOTCs HA YPOBHE OOIIMX
TIPE/ICTABICHNH N COBPEMEHHBIE TEXHUIECKHE YCTPONUCTBA, M TEXHOIOTHH.

Hoea jkonozuszayuu peaqn3yercs TOCPEICTBOM BBEICHMS 3JEMEHTOB COJCP)KAHMSA, IOCBSIIEHHBIX SKOIOTMYECKUM
mpoGJieMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHBI C pa3BUTHEM TEXHUKH M TEXHOJNOTHMH, a Takke OOCYKAECHHS MpodieM
PanroHAIBFHOTO IPUPOJOIONB30BAHNS H SKOJIIOTHYECKOH 6€301acHOCTH.

OcBoenne coiepkaHusl MPOrpaMMBbI 10 (PM3HMKE JOHKHO OBITH MOCTPOCHO Ha NMPHHIMIIAX CHCTEMHO-AEATEIHbHOCTHOTO
noaxona. s ¢usmky peamusanms 3TUX NPHHIMIOB OasMpyeTcss Ha HCIOIB30BAHWM CaMOCTOSATENIBHOTO 3KCIEPHMEHTa KakK
TIOCTOSIHHO AieHcTBYromiero ¢akropa ydeOHoro mpomecca. s yrimyOnéHHOro ypoBHS — 3TO CHCTEMa CaMOCTOSITEIBHOIO
YUEHHYECKOI'0 HKCIIEPUMEHTA, BKJIIOYAIOMIET0 (POHTAIbHBIE YYEHWUYECKHE ONBITHI MNpPH H3YYEHHH HOBOTO MaTepHaia,
naboparopHsle pabOThl W pabOTHI MpakTHUKyMa. [Ipu 5TOM BO3MOXKHBI JjBa Crioco0a peanm3anui (U3NUECKOro NMpakTuKkyma. B
TIEpBOM CITydae MPaKTHKyM MpoBoauTcs nbo B koHie 10 u 11 kimaccos, mbo moce mepBoro 1 BTOPOTo MOMYroAnil B KaXI0M U3



9THX KJaccoB. BTopoii criocod — 310 MHTErpanus padoT MpakTHKyMa B CHCTEMY JIA0OPaTOPHBIX paboOT, KOTOPHIE IPOBOAATCS B
Tporiecce u3ydeHust paszaena (teMsl). [Ipu aTom o paboTaMu IpakTHKyMa MOHUMAETCs CAMOCTOSITEIIBHOE HCCIIEI0OBaHIE, KOTOPOE
TIPOBOJIUTCS IO PYKOBOJICTBY CBEPHYTOT0, 0000MEHHOTO BH/1a O€3 ITOIIaroBoi HHCTPYKIHH.

B mporpamme mo ¢u3Mke cucTEMa YYCHHYECKOTO JKCIIEPUMEHTA, JTabOpaTOPHBIX pabOT M MPaKTHKyMa MpeICcTaBlieHa
eIMHBbIM TepeyHeM. BBIOOp TeMaTHKH Ul 3THX BUJIOB YYCHHYCCKHX MPAKTUYECKUX PAOOT OCYLISCTBISETCS YYaCTHHKAMHU
00pa3oBaTENLHOrO MpoLecca UCXOIs U3 0COOCHHOCTEH MOYPOYHOro IUTAaHMPOBAHMS M OCHAIIeHHs kabuHera Gusuku. [Ipn atom
obecrieunBaeTcsl OBJaJICHHE OOYYAIOIIMMHCS YMEHHSMH TIPOBOAWTH NPSIMble W KOCBEHHBIE HM3MEPEHHs, MCCIEIOBaHMS
3aBHCHMOCTEH (PU3MYECKUX BEJIMYHMH M TOCTAHOBKY OIBITOB IO IPOBEPKE MPETIOKESHHBIX THIIOTES.

Bonbioe BHMMaHHWE yaenseTCS PEUICHUIO pacy€THBIX W KAa4eCTBEHHBIX 3a4ad. IIpu 3ToM s pacu€THBIX 3anad
MIPUOPUTETOM SIBJSIFOTCSI 3a/la4d C SIBHO 3a/laHHOW M HESBHO 33JaHHOW (M3MYECKOW MOEIbI0, IO3BOJISIOIINE MPUMEHSATH
N3y4YEeHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3zena Kypca, Tak U MHTerpupyst IPIMEHEHHe 3HaHUI U3 pa3HbIX Pa3JIesioB.
Jlnist Ka4ecTBEHHBIX 33/a4 MIPUOPUTETOM SIBIISIIOTCS 3a/1aHMsl Ha OOBsSCHEHHE/TIpe/ICKa3aHne MPOTEeKaHusl (PU3MYECKHUX SBICHUH U
MIPOLIECCOB B OKPYXKAIOIIEH JKW3HH, TpeOyromue BbIOOpa (M3MYECKOW MOJENW Uil CUTYallMd IPaKTHKO-OPHEHTHPOBAHHOTO
Xapakrepa.

B cooterctBuu ¢ tpedoBanmsivu PI'OC COO k MaTepHaabHO-TEXHHYSCKOMY 00€CIIEUEeHUI0 y4eOHOro mporecca Kype
(u3MKH yriayOJaEHHOrO YPOBHS Ha YPOBHE CPEeTHEr0 00IIero 00pa3oBaHusl JOJDKEH U3ydaThCsl B YCIOBHUSX ITPEAMETHOTO KaOWHeTa.
B kabunere ¢u3MkH JOMHKHO OBITH HEOOXOAMMOE JIabopaTopHOe 0OOPYAOBaHWE Ul BHIITOJIHEHHs] YKa3aHHBIX B MporpamMe 1o
(bU3MKE yIEHUYECKHX OIBITOB, JTJA0OPaTOPHBIX pabOT M PadOT MPaKTHUKYMa, a TAKKe JIEMOHCTPAIMOHHOE 000pY/I0BaHHE.

JleMoHCTpalMoHHOE 000pyI0BaHKe (QOPMHUpPYETCS B COOTBETCTBUU C TMPHUHIMIIOM MHHHMAJIbHOM JOCTaTOYHOCTH M
o0ecreunBaeT MOCTAaHOBKY MEPEUYHCIICHHBIX B MPOrpaMMme Mo (U3MKe KITIOUeBBIX AEMOHCTPAIMN JUTS UCCIIEAOBAHUS M3y4aeMbIX
SIBJICHUH U MponeccoB, SMIUPHUICCKUX U q)yH}IaMeHTaHI)HI)IX 3aKOHOB, UX TCXHHYCCKHUX HpHMeHeHHﬁ.

JlabopaTopHoe 000py10BaHHE TS YYSHUIECKHX MPAKTUUECKHX paboT GOpMHUpYETCs B BUJIE TEMATHYECKUX KOMILIEKTOB U
obecrieunBaeTcst B pacyére OHOro KOMIUIEKTa Ha JIBYX oOydaromuxcs. TeMaTHieckiue KOMIUIEKThI JJa00paTOpHOro 000pY/I0BaHUS
JOJI?KHBI 6BITB IMOCTPOCHBI Ha KOMIIJICKCHOM HCIIOJIb30BAHWU AHAJIOTOBBIX U HHq)pOBLIX HpI/I60pOB, a TaKKE KOMIIBIOTCPHBIX
U3MEPUTEIILHBIX CUCTEM B BUJIC IIM(DPOBBIX JIA00OPATOPHIA.

OCHOBHBIMU LIENISIMH U3y4eHHs (PU3UKH B 00IIEM 00pa30BaHHUHU SBJISIOTCS:

(hopMupOBaHUe UHTEpECA U CTPEMJIICHHUS 00YYAIOIIUXCS K HAYyYHOMY U3y4EHUIO IPUPO/IbI, PA3BUTHE UX HHTEILIEKTYaIbHBIX
1 TBOPYECKHX CIIOCOOHOCTEH;

pasBUTHE TPEACTABICHMH O HAYYHOM METOAE IIO3HAHHMA U (OPMHPOBAHHE MCCICIOBATEIBCKOIO OTHOMICHHUS K
OKPY’KaIOLUM SIBJICHHSM;

(opMHUpOBaHHE HAYYHOIO MHPOBO33PEHMS KaK pe3ylibTaTa W3y4eHUs] OCHOB CTPOCHHS MaTepud M (yHIaMEHTaJbHBIX
3aKOHOB (DU3UKH;

(opMupoBaHHe YMEHHIT OOBACHATH SIBJICHUS C UCIIONB30BAaHUEM (DM3MYECKHUX 3HAHUH M Hay4HBIX JI0KA3aTENIbCTB;

(opMHpOBaHHE MPEACTABICHUH 0 POIX (PU3HUKH IS Pa3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHH;

pa3BUTHE MPEACTABICHUIH O BO3MOXHBIX cepax Oyayieil mpodecCHOHANBHON NesTelIbHOCTH, CBS3aHHBIX C (DH3HMKOM,
MIOATOTOBKA K JajlbHEHIIEMY OOYYSHHUIO B 3TOM HaIlpaBJICHUH.

JocTrkeHne 3TUX Lenei obecriednBaeTcs pelieHreM CIeAYIOINX 3aad B IPOLecce N3y4eHns Kypca (GH3HUKH Ha YpOBHE
Cpe/iHero o01ero 00pa3oBaHus:

MpUOOpETEeHHe CHCTeMbI 3HAHUI 00 00ImMX (DU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUAX, BKIIOYAs MEXaHUKY,
MOJIEKYIISIPHYIO (PU3UKY, IIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI aCTPOQH3HKY;

(opMHUpOBaHHE YMEHHH MPUMEHATh TEOPETHUYECKUE 3HAHUS IS OOBSCHEHHS (M3MYECKHUX SBJICHUHA B MPUPOAE H UL
NPUHATHS IPAKTHIECKHUX PEICHUH B TOBCEIHEBHON KHU3HHY;

OCBOCHHE CIOCOOOB pEIICHHs Pa3IMYHBIX 3a/lad C SBHO 3aJaHHON (PU3NUECKOW MOAeNbio, 3ahad, IMOAPa3yMEeBaIOIINX
CaMOCTOATENBHOE CO3JaHNe (PU3NUECKON MOJENH, aieKBaTHOW YCIOBHSM 3aJa4yd, B TOM YHCIIE 3a0a4 HHKEHEPHOT 0 XapaKkTepa;

NOHMMaHUe (PU3MYECKUX OCHOB W INPHUHLUIIOB IEHCTBHS TEXHWYECKHX YCTPOIMCTB M TEXHOJIOTMYECKHX MPOLECCOB, HX
BJIMSTHUS Ha OKPYXKAOLIYIO CPELY;

OBJaJICHHE METONaMH CaMOCTOATEIBHOIO IUIAHMPOBAHMS M TPOBENCHUS (PU3MUECKHMX DKCIEPUMEHTOB, aHali3a M
HHTEpIIpeTaluy HHOpMaIH, oNpeIeNieHUs JOCTOBEPHOCTH IOJydeHHOTO Pe3yibTara;

CO3JaHME YCJIOBUH JIS1 PA3BUTUSI YMEHUH IPOEKTHO-KUCCIEI0BATENBCKON, TBOPUECKON AESATENBHOCTH;

pasBuTHE HHTEpeca K cepam npodheCcCHOHATBHOM eI TeTbHOCTH, CBI3aHHOHN ¢ (PU3UKOM.

B cootBerctBum ¢ tpedoarmsamu @I'OC COO yrmyOnéHHBIN ypOBeHb H3y4IeHHUs yaeOHOro peamera «Dru3nka» Ha ypoBHE
cpemHero odmero o0pa3oBaHus BEIOHPAETCs: 00 yJAIOIMMUCS, TUIAHUPYIOIIMH TIPOJIOIDKEHIE 00pa30BaHMUS 10 CIIEITUATIEHOCTSIM
(PM3UKO-TEXHUIECKOTO PO IS

Ha m3yuenne ¢umsuku (yriayOnéHHBI ypOBEHb) Ha YpOBHE cpenHero obmiero oopasoBanusi orBogurcs 340 wacos: B 10
knacce — 170 gacos (5 gacoB B Henemo), B 11 kmacce — 170 gacoB (5 yacoB B HEZENIO).

[pemaraemslit B mporpamme no u3HKe NepedeHb J1ab0paTOPHBIX M MPAKTHYECKHX PabOT SBIISETCS PEKOMEHIOBAHHBIM,
YUYHTENb JeNaeT BBIOOp MPOBEICHHS JIAOOPATOPHBIX PadoT M ONBITOB € YYETOM WHIMBUIYAIBHBIX OCOOCHHOCTEN 00yJaroImIuXcs.



COJEPKAHUE OBYUEHUS
10 KJIACC

Paznen 1. HayuHnslii MeTOJ NO3HAHUS NPUPOABI.

®uznka — ¢yHIameHTaJIbHAs Hayka O HIpHpoae. HaydHblii MeTo] MO3HAHMS W METOABI HCCIEIOBaHUS
(U3HMUECKHX SBICHHUM.

OKCHEepUMEHT M TEOpHs B TIpoliecce MO3HaHus npupozbl. Hadmonenue n skcepruMeHT B pHU3HKe.

CrniocoObl  m3MepeHust (U3MYECKUX BEIMYMH (AHAJOroBble M IM(MPOBBIE H3MEPHUTENBHBIE TPHOOPEI,
KOMITBIOTEPHBIE TaTYHMKOBBIE CUCTEMBI).

[Morpenrnoctn u3MepeHui PU3NIECKUX BEITMYHH (a0COIIOTHAS ¥ OTHOCHUTEIbHAS).

MopenupoBanue (U3UMUECKUX SBICHHH M TPOLECCOB (MaTepHanbHas TOYKa, aOCOIIOTHO TBEPIOE TeEIo,
ujeaNbHas OKUAKOCTb, WACAIBHBIM Ta3, TOUYeUHBIH 3apsg). [ umoresa. Pusnyeckuid 3aKoH, TPaHUIBI €ro
MIPUMEHUMOCTH. DU3HUecKast TEOPUS.

Porp m mecto ¢usuku B (OPMHPOBaHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B TPAKTUYECKOH
NEITENILHOCTH TIOAEH.

Yuenuueckuit s3xcnepumenm, nabopamopnvie padomul, RPAKMUKYM.

W3mepenne cuibl TOKa W HAIIPSHKEHHS B LIENM MOCTOSHHOTI'O TOKA IPH MOMOIIM aHaJOrOBBIX M HU(PPOBBIX
W3MEPUTENBHBIX TPHOOPOB.

3HakoMcTBO ¢ IM(ppoBoii naboparopueit mo ¢usuke. [Ipumepsl M3MepeHHs] (U3NYECKUX BETUYUH TPU
IOMOIINW KOMIIBIOTCPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHrne. OTHOCUTETFHOCTh MEXaHNYECKOTo NBIKeHHs. CrcTteMa oTcuéra.

[Mpsimast u oOpaTHas 321241 MEXaHHUKH.

Panuyc-BeKTop MaTepHaabHON TOYKH, €TI0 IPOESKIUHU HA OCU CUCTEMBI KOOpAUHAT. TpacKTopusl.

Ilepemernienne, CKOPOCTh (CpeaHss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHaIbHON TOUKH, UX
MIPOEKLUH HA OCH CUCTEMbI KoopIuHaT. Clo)KeHHe epeMeLIeHUH U CI10)KEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpEHHOE MPSAMOIMHEHHOE [BW)KEHHE. 3aBUCHUMOCTb KOOPIMHAT, CKOPOCTH,
YCKOPEHHMS U IIyTH MaTepHaIbHOM TOUKH OT BPEMEHH U UX TpauKH.

CBobonHoe majeHue. YCKOpeHHe CBOOOMHOro maaeHus. JIBikeHWe Tena, OpOIIEHHOTO IOA YIJIOM K
TOPH30HTY. 3aBUCUMOCTb KOOPIMHAT, CKOPOCTH U YCKOPEHHS MaTePHAIbHON TOYKH OT BPEMEHH M X Ipa(UKu.

KpuBonuneitnoe nBmxeHue. [IBmkeHHEe MaTepHaNbHON TOYKM IO OKPY)KHOCTH. YTIOBas W JIMHEHWHAas
ckopocts. [lepuon u yacrora obparienus. LleHTpocTpemurenbHoe (HOpMaNbHOE), KacaTelibHOe (TaHI€HIIMAIBHOE) U
TIOJIHOE YCKOPEHUE MaTEPHUAIbHOM TOYKH.

TexHudeckue ycTpOWCTBA M TEXHOJIOIHMUYECKHE IIPOIECCHI: CIUJIOMETpP, IBMXEHHE CHApAIOB, LEMHBIC,
nrectepéHUaThie 1 peMEHHBIE IIepeadn, CKOPOCTHBIE TH(THI.

JHemoncmpavyuu.

Mopenb cucTeMbl 0TCUETa, HIUTIOCTPALIUS KUHEMAaTHYECKUX XapaKTEPUCTHK JBIKCHUS.

Cnoco0bl nccnea0BaHNs JBHKECHH.

Wnnroctparms npenenbHoro nepexoaa U N3MepeHne MIrHOBEHHOM CKOpPOCTH.

[IpeobOpa3oBanue IBIKEHUH C UCIIOIB30BAHUEM MEXAHI3MOB.

[Tapenue Ten B BO3AyXe U B pa3pekKEHHOM IIPOCTPAHCTBE.

HaGmonenune aprxeHus Tena, OpOIIEHHOr0 O/ YIIIOM K TOPU30HTY M TOPHU30HTAIIBHO.

Hamnpasnenue ckopocTu pu ABMKEHUU IO OKPY>KHOCTH.

[IpeoOpa3oBaHue YTIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHe IyTeH, TPAeKTOPHUH, CKOPOCTEll IBIKEHUS OMHOTO B TOTO )K€ Tella B Pa3HBIX CHCTEMax OTCUETa.

Yuenuueckuit 3xkcnepumenm, nabopamopnuvie padomol, RPAKMUKYM.

W3y4yenne HepaBHOMEPHOT'O IBI)KEHHS C LIENBIO ONPE/IETICHNSI MTHOBEHHOIH CKOPOCTH.

W3mepenne yckopeHHs TIpH MPAMOIHHEHHOM PaBHOYCKOPEHHOM JIBIKCHUH MO HAKIIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH ITyTH OT BPEMEHH ITPH PAaBHOYCKOPEHHOM JIBI)KEHHH.

N3mepenne yckopeHus cBOOOHOTO MaeHus (PEKOMEHIOBAHO MUCTIONB30BaHUE MTU(PPOBOH TA00OPaTOPHH).

Wzyuenne ABIKeHUS Tea, OPOIIEHHOT 0 TOPU30HTANBHO. [IpoBepKa THITOTE3b! 0 IPSMON IPOOPIIMOHATHHOM
3aBHCHMOCTH MEKAY AaJbHOCTBIO MMOJIETa M HAYAJIbHOW CKOPOCTBIO TEla.

W3zydenne qBKEHUS Tela 110 OKPY)KHOCTH € TIOCTOSTHHOM 1O MOJYITIO CKOPOCTBIO.

HccnenoBanre 3aBUCHMOCTH ITEPHOAA OOpAIIeHNs] KOHMYECKOTO MasiTHIKA OT €r0 MapaMeTpoB.

Tema 2. lunamuxa.



IlepBoiii 3akoH HptoTona. WHepumanbHbie cuctembl oTcu€ra. [IpuHuun otHocutenbHocTH [anumes.
HewnnepransHeie cucteMsl oTcuéra (OnpeaeeHre, IpIMEpHI).

Macca Tena. Cuna. [IpyHIHUI CyNIeprO3ULIMU CHIL.

Bropoii 3akon HeroToHa 1151 MaTepuaibHON TOUKH.

Tpertnii 3axoH HeloToHa 7151 MaTepuaibHBIX TOUYEK.

3aKOH BCEMUPHOT'O TATOTEHHS. DKBUBAJICHTHOCTh I'PAaBUTALIMOHHON U MHEPTHON MAacCHI.

Cuna TshKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOIHOIO MaJIEHUsI OT BBICOTHI HAJl TOBEPXHOCTHIO TUIAHETHI M OT
reorpauyeckoii MMpoTHL. J[BrkeHne HEOECHBIX Teld M MX CIyTHHKOB. 3akoHbl Kemepa. IlepBasi kocMuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena. Bec Tena, nBmkyierocs ¢ yCKOpeHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHs CKOJIbKEHHs U cuila TpeHus nokost. Koaddumnuent tpenus. Cra
COTIPOTHBJICHUS NPH ABM)KEHUU TeJIa B )KUAKOCTU WM Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHTENIBHOTO IBHKEHUS.

Hasnenue. I'mapoctarnueckoe nasienue. Cuna Apxumena.

TexHU4Yeckue yCTpOWCTBA U TEXHOJIOTMYECKHE MPOLECCHl: IOJIIUITHUKY, JBHKEHHE HWCKYCCTBEHHBIX
CITyTHUKOB.

Jemoucmpauyuu.

HaGmtonenue ABrKeHUst Tel B MHEPLIMAIBHBIX M HEMHEPIMAIBHBIX CHCTEMaX OTCUYETa.

[TpuHIMT OTHOCUTENBEHOCTH.

KayeHne nAByX UWIMHAPOB WJIM HIapOB pa3sHOM Macchl € OJMHAKOBBIM YCKOPEHHEM OTHOCHUTENIBHO
HEUMHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHeHHE paBHOACHCTBYIOIIEH MPUIOKEHHBIX K Ty CHJI C IPOM3BEACHUEM MAcChl Tela Ha ero YCKOpEeHHe
B MHEPLIMAJILHON CUCTEME OTCUETA.

PaBeHcTBO CHUJI, BOBHUKAIOMINX B PE3YIIbTATE BSaHMO}ICﬁCTBHﬂ TCII.

N3Mmepenue macc 1o B3auMO/IEHCTBHUIO.

HesecoMocCTb.

Bec Tena npu yckOpeHHOM NOABbEME U NTAJICHUU.

LeHTpoOeKHbIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUSI [TOKOsI, KAUEHHS ¥ CKOJIbKEHUSL.

Yuenuueckuit 3xkcnepumenm, nabopamopnsie pabomuol, RPAKMUKyM.

W3mepeHne paBHOAEHCTBYIOIIEH CHIT IIPH ABHKEHHU OpPYCKa 10 HAKIIOHHOM TIOCKOCTH.

IIpoBepka runoTe3sl 0 HE3aBUCUMOCTH BPEMEHH ABMKEHHS OpycKa MO HaKJIOHHOM IUTOCKOCTH Ha 3aJ]aHHOE
paccTosiHUE OT €ro Macchl.

HccenenoBanne 3aBHCHMOCTH CHJI YHPYTOCTH, BO3HHKAIOIIMX B NPY)KHHE M PE3MHOBOM o0Opasie, OT HX
nedopmanmm.

W3yduenne qBUKEHHUS CUCTEMBI TeJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOHN uepe3 JETKuil OIOK.

W3amepenne kod(durrenta TpeHus 10 BEIHYUHE YTIIOBOr0 K03 durmenta 3aBUCUMOCTH Frp(N).

HccnenoBanue nBrxeHus Opycka 10 HAKJIOHHOH IUIOCKOCTH C TIEPEMEHHBIM KO3 (QUIIMEHTOM TPEHHSL.

W3ydyeHue nBKeHUs rpy3a Ha Bajly C TPEHHEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Temo. [locTymaTenpHOE W BpamaTenbHOE ABIDKCHHE TBEPAOrO Telda. MOMEHT CHIIBI
OTHOCHUTENBHO ocH BpamieHus. Ilneqo cunbl. CrnojkeHue cuil, MpUIIOKEHHBIX K TBEpIoMY Tery. LIeHTp TskecTH Tena.

VYcnoBus paBHOBeCHs TBEPAOIO TeNA.

YcroitanBoe, HEYCTOIUNBOE, Oe3pa3IMIHOE paBHOBECHE.

TexHnueckue yCTpOHCTBA U TEXHOJIOTMYECKUE MPOLECCHl: KPOHIITENH, CTPOUTENIBbHBIN KpaH, pelIETYaThIe
KOHCTPYKIIUH.

JHemoncmpavyuu.

VYcnoBus paBHOBeECHS.

Bunel paBHOBECHS.

Yuenuueckuit 3xkcnepumenm, nabopamopnuvie padomul, RPAKMUKYM.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeNa, UMEIOIIETO OCh BPALLIEHUS.

KoHcTpynpoBaHue KpOHIITEMHOB U PACUYET CUJ YIIPYTOCTH.

N3ydenne ycToMuMBOCTH TBEPAOrO TEIA, UMEIOIIETO TUIOLIAIb OMOPBIL.

Tema 4. 3akonst coxpanenus 6 mexanuxe.

Wmnynsc MaTepuanbHON TOYKH, CHCTEMBI MaTepUalIbHBIX ToUeK. LIeHTp Mace cucTeMbl MaTepHaTbHBIX TOYEK.
Teopema o ABMXEHHMHU IIEHTPa Macc.



HMnynse cuitel 1 ©3MEHEHUE UMITYNbCa TeNa.

3aKOH COXpaHEHUs UMITyJIbCa.

PeaxTuBHOE NBIXKEHUE.

MoMeHT uMIyasca MaTepHaabHOM Touky. [IpencTaBieHre 0 COXpaHEHH MOMEHTA UMITYJIbCa B LIEHTPAIBbHBIX
MOJISIX.

Pabora critbl Ha MaJIoM M Ha KOHEYHOM TepeMenieHu. [ 'paduueckoe rnpeacraBieHne paboThl CHITBL.

MOIIHOCTb CHIIBL.

Kunernueckass »Heprus MaTepHaNbHOH TOYKH. Teopema 00 WM3MEHEHHM KHHETHYECKOH OSHEpPTUU
MaTepUaNbHON TOUKH.

[lorennmanbHple U HeNOTeHIUaNbHble cuibl. [loTeHnManbHas sHeprus. IloTeHnManbHas PHEPrus ymnpyro
nehopMHUpOBaHHOW TpYXWHBL. [loTeHIManpHas OSHEPrHs Telda B OJHOPOAHOM TPaBUTAIMOHHOM  IIOJIE.
[oreHnuanpHas 3HEprHs Tejla B TPABUTAIMOHHOM TIIOJie OJHOPOAHOrO IMapa (BHYTpH M BHe miapa). Bropas
KOCMHUECKast CKOpOCThb. TpeThbs KocMUYecKast CKOPOCTb.

CBs3b pabOTHl HENOTEHIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHWYECKOH OJHEPIUM CUCTEMBI Tejl. 3aKoH
COXpaHEHH MEXaHUUECKON SHEPTui.

VYnpyrue 1 Heynpyrue CTOJIKHOBEHUS.

VYpasHenue bepHyinu 11 uaeanbHOM KUIKOCTH KaK CIIEACTBUE 3aKOHA COXPAHEHHSI MEXaHIMUYECKOM SHEPTHH.

TexHudeckue ycTpoicTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBIKEHUE PAKeT, BOAOMET, KONEP, MPYKUHHBIN
MHUCTOJIET, THPOCKOIL, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE JBUXKEHUE.

W3mepenue MOIHOCTH CHJIBL.

V3meHeHne SHepruy Tefna Mpy COBEPILIEHUH padoThI.

B3auMHble ipeBpanieHusi KHHETUYECKOW U MOTEHIMAIbHON SHEPTrUid PU ASHCTBUU HA TEJIO CUJIbI TSIKECTH U
CHJIBI YIIPYT'OCTH.

CoxpaHeHue 3Hepruy pu cBOOOIHOM aJCHHU.

Yuenuueckuit 3xkcnepumenm, nabopamopnvie padomul, RPAKMUKYM.

W3mepeHne nmmyinbca Teaa o TOPMO3HOMY ITYTH.

V3amepeHue CHIIbI TATH, CKOPOCTH MOZAEIH JIEKTPOMOOHIISA M MOITHOCTH CHIIBI TATH.

CpaBHeHHE U3MEHEHHS UMITY/IbCa TENa C UMITYJIbCOM CHIIBL.

HccnenoBanre coXpaHEHUs! UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUM.

M3mepeHne KHHETUYECKON SHEPTUHU TENA 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHS IIOTCHIIAIBHOM SHEPTUH IPYKUHBI C paOOTOM CHIIBI TPSHUSL.

OmnpeneneHue pabOTHI CUIIBI TPEHUS NPU ABWKEHUM TeJa M0 HAKJIOHHON IIIOCKOCTH.

Pa3nen 3. MoJsieky/asipaas ¢pu3nka 1 TepMOIMHAMHUKA.

Tema 1. Ocrogvt MONEKYNAPHO-KUHEMUYECKOU Meopul.

OCHOBHBIE MOJIOKEHHS MOJIEKYJIsipHO-KHHeTHYeckoi Teopun (MKT), ux ombsitHOe 0o00cHOBauue. uddysus.
BpoyHoBckoe aBmxeHHEe. XapakTep ABWKEHHS M B3aMMOIEHMCTBHS 4YacTUL BellecTBa. Mozenu CTpoeHHs ras3os,
KHUIKOCTEH U TBEPABIX TNl U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeleir. Macca U pa3Mephl MOJIEKYI
(atromoB). KonmmgectBo BemectBa. [TocrostHHass ABOragpo.

TenmoBoe paBHOBecue. Temmeparypa u ciocoOs! e€ m3mepenus. Lllkama remnepatyp Llenscus.

Mopenb uieanbHOTo Ta3a B MOJIEKYJIIPHO-KMHETUYECKON TEOPHHU: YACTHUIIbI ra3a JBIKYTCSI XaOTHUECKH U HE
B3aUMOJEHCTBYIOT IPYT C APYTrOM.

l'a3oBrie 3akoHbl. YpaBHeHHe MenaeneeBa—Kmaneiipona. AOcomroTHas TeMrepatypa (IIkaja TeMIepaTyp
KenrBuna). 3axon Jlansrona. M3omporieccs B naeaabHOM Ta3€ ¢ IIOCTOSHHBIM KOJIMYECTBOM BemlecTBa. | padudeckoe
MIPE/ICTaBICHNE N30IIPOIIECCOB: M30TEPMa, H30X0pa, H300apa.

CBs3p MEXIy NaBJICHHEM W CPEAHEH KWHETHYECKOH SHEpPTrHed IMOCTYMAaTeNbHOTO TEIUIOBOTO JIBMKEHMS
MOJIEKYJ HJEaJIbHOTO ra3a (OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETHUECKOH TEOPUH MICATFHOTO Ta3a).

CBsi3p aOCONIOTHOW TEMIIEpaTyphl TEPMOAMHAMHYECKOW CHCTEMBI CO CpeIHEed KWHETHYECKOW »Heprueit
MOCTYMATEIHFHOTO TETUIOBOTO IBIKCHHMS €€ YacTHI.

TexHudeckue ycTpoiicTBA M TEXHOJIOTMYECKHE TIPOIECCH: TEPMOMETp, OapoMmerp, MOIydeHHE
HAaHOMAaTEPHAJIOB.

Hemoncmpayuu.

Mogenu IBHKEHUS YaCTHL] BEILIECTBA.



Mopnenb 6pOyHOBCKOTO JABMKEHHSI.

Buneoponuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBMKEHHS.

Huddysus xxuakocreit.

Monens onsita IlITepHa.

[IpuTspKkeHne MOJIEKYII.

Monenu KpUCTAJUIMYECKUX PEIETOK.

HaGmonenue u nccnenoBaHie H30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomsl, npaKmuKxym.

HccnenoBanne mpoliecca YCTaHOBJICHHS TEIUIOBOI'O PAaBHOBECHS IPU TEIJIOOOMEHE MEXAy Tropsiued |
XOJIOTHOM BOZIOM.

Nzydyenune n3orepMuueckoro npouecca (PEKOMEHI0BaHO UCIIONb30BaHNE U(POBOI T1a00paTOpUH).

W3yuenne n3oxopHoOro mpouecca.

Wzydenune nzobdapHoro npoiecca.

[IpoBepka ypaBHEHHUS! COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunwl.

Tepmonnnamuueckas (T/]) cucrema. 3agaHume BHENIHMX YCIOBHE ISl TEPMOAMHAMHUYECKOH CHCTEMBI.
Buemrnue n BHyTpeHHHe napaMeTpsl. [lapaMeTpsl TepMOANHAMUYECKON CHCTEMBI KaK CpeHIe 3HaYEeHHs BETHYMH,
OTUCBIBAIOLINX €€ COCTOSHUE HA MUKPOCKOIIMUECKOM YPOBHE.

HyneBoe Hauano TepMomuHaMukd. CaMOMNpOW3BOJIbHAS peJakcalys TEePMOAWHAMMYECKONW CHUCTEMBI K
TEIUIOBOMY PaBHOBECHIO.

Mogzens uaeanpHOro raza B TepMoJMHaMUKe — CHCTEeMa ypaBHeHUH: ypaBHeHHue MeHneneeBa—Kuaneiipona u
BBIPAXKCHUE JI BHyTpeHHeﬁ OHEPIHU. YcaoBus MMPUMEHUMOCTHU 3TOM MOJCIIU: HU3KasA KOHUECHTpalusA YacCTHll,
BBICOKHE TEMIIEpaTyphl. BripakeHue /st BHyTPEHHEH SHEPr UK OHOATOMHOTO HICANIbHOTO ra3a.

KBa3zucratuyeckue 1 HeCTaTHYECKHE POLIECCHI.

DremenTtapHas paboTa B TepMoJMHaMuKe. Berurcienue pabotsl o rpaduky nporecca Ha pV-nuarpamme.

Temnonepenaya kak cnocod W3MEHEHWS BHYTPEHHEHW OJHEPrMM TEPMOJHMHAMHYECKOH CcHCTeMbl 0e3
coBepuieHus paboThl. KOHBEKIMS, TEIUIONPOBOIHOCTD, H3TyYCHHUE.

KomngectBo Temtorsl. TemmoéMKocTh Tena. YenbHas U MOJISpHAas TEIUIOEMKOCTH BEIeCTBa. YpaBHEHHE
Maiiepa. YjenpHasi TEIUioTa CropaHusi TOIUTMBA. Pacyér koiauyecTBa TEIUIOTHI MpH Temionepenade. Ilonstue o6
asmabaTHOM Tpolecce.

[lepBbIii 3aKk0oH TepMOAMHAMUKH. BHYyTpeHHss sHeprus. KonuuecTBo TemioTsl U padoTa Kak Mepbl H3MEHEHUS
BHYTPEHHEHN YHEPIMU TEPMOJUHAMUYECKON CUCTEMBI.

Bropoil 3ak0oH TepMOAMHAMHKH JJI1 PAaBHOBECHBIX IIPOIIECCOB: YEpe3 3aJaHHOE PAaBHOBECHOE COCTOSHUE
TEePMOIMHAMHUYECKONW CUCTEMBI IPOXOJNT €ANHCTBEHHAS aanabara. AGCOIIOTHAs TeMIleparypa.

Bropoii 3akoH TepMOAMHAMUKH JUI1 HEPABHOBECHBIX MTPOIIECCOB: HEBO3MOXHO IMEpeaTh TEINIOTy OT Oolee
XOJIOJTHOTO Tela K Oosiee HarpeTomy 0e3 komneHcanun (Kiay3uyc). HeoOpaTuMocTh PUPOTHBIX POLIECCOB.

[puniumne! neiictBus TerwioBbix MamuH. KIT.

MaxcumansHoe 3HaueHune KITJ[. Hukr Kapro.

OKOJIOTMYECKUE AaCIEKTHl HMCIONb30BAaHUS TEIUIOBBIX JBUraTeneil. TemioBoe 3arpsa3HEHHE OKpY’KaromeH
Cpenpbl.

TexHudeckue yCTpoiicTBA M TEXHOMOIMYECKHE IPOLECCHI: XOJIOAMIBHHK, KOHIUIIMOHED, IM3ENbHBIN M
KapOIOpaTOpHBII JBUraTeNy, rnapopas TypOHHA, MOIYYEHHE CBEPXHHM3KHX TEMIIEPATyp, YTHIM3ALMS «TEIIOBBIX)»
OTXOOB C HCIHOJB30BAaHUEM TEIUIOBOIO HACOCA, YTWIM3alWs OHOOPTraHMYECKOro TOIUIMBA MJsI BBIPAOOTKH
«TETIIIOBOI M AJIEKTPOIHEPTHH.

JHemoncmpavyuu.

V3meHeHne TemMmeparypsl Ipy aquadaTnaecKoM pacuINpeHHH.

BoznymHoe oruuso.

CpaBHeHHE yIETbHBIX TETDIOEMKOCTEH BEIECTB.

Crioco0OBI M3MEHEeHHST BHYTPECHHEH SHEPTHH.

HccnenoBanne agnabaTHOTO Mpomecca.

KoMmnprotepHble MOZIENH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit 3xcnepumenm, nabopamopnuvie padomol, RPAKMUKYM.

W3mMmepeHne ynenbHOR TETOEMKOCTH.

HccnenoBanne mporecca OCTHIBAHKS BELIECTBA.

HccnenoBanne anuabdaTHOro mpomecca.



Wzydyenne B3aMOCBSI31 SHEPTHU MEKXMOJIEKYIISIPHOTO B3aUMOIEHCTBHUS U TEMIIEPATYPhI KUITCHHS KHUIKOCTEH.

Tema 3. Azpezammnvie cocmosanus eeuwjecmea. Dazoevie nepexoobwl.

[Tapoo6pazoBanue u KoHeHCanysl. Vciapenne 1 KuneHre. Y aenbHast TeTuioTa 1apooopa3oBaHHsI.

Hacepimennrpie 1 HeHaCHIEHHBIE NTapbl. KauecTBeHHast 3aBUCUMOCTD IDIOTHOCTH M AaBJICHUSI HACBHIIIIEHHOTO
rmapa oT TEMIepaTypbl, X HE3aBUCHMOCTh OT 00bEéMa HACHIIIEHHOTO Mapa. 3aBHCUMOCTh TEMIIEPATyphl KUIIEHHUS OT
JIaBJICHUS B KHUKOCTH.

BraxxHocTs Bo3ayxa. AOGCONIOTHAS M OTHOCUTENIBHAS BIIAKHOCTB.

Teépmoe Temo. Kpucrammudeckue u amopdHbIe Tella. AHA30TPOIUS CBOWCTB KpHCTA/UIOB. IlmaBieHue u
KpHCTaJUIM3alysl. Y AenbHast Teruiora masnenns. Cyonmmmanust.

Hedopmanuu tBEpmoOro Tena. Pactsxenue u cxxatue. Crsur. Moayns FOura. Ipenen ynpyrux aedopmanmii.

TemnoBoe pacumpeHue XKUAKOCTEH U TBEPABIX Tel, 00bEMHOE W JIMHEHHOE pacHIMpeHHe. AHTapMOHHU3M
TEIJIOBBIX KOJIeOaHWH YacTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMpEHHs Tel (Ha KAUeCTBEHHOM YpPOBHE).

[Ipeobpa3oBanue sHepruu B (ha30BBIX MEpexoax.

YpaBHeHMe TEIUI0BOro OajaHca.

[oBepxHocTHOE HaTspKeHHe. KoadduimeHT noBepxHOCTHOr0 HaTshKeHus. KannsipHele siBnenus. JlaBienne
0] UICKPUBJIEHHON OBEPXHOCTHIO KuAKocTH. Popmyna Jlamaca.

TexHUYeCKHe yCTPOWCTBA U TEXHOJIOTHYECKHE IIPOIIECCHI: KUJIKNE KPUCTAILIBI, COBPEMEHHBIE MaTEPHAIIbI.

Jemoucmpauyuu.

TemnoBoe pacmpeHue.

CBolicTBa HACBIIIEHHBIX MAPOB.

Kunenue. Kunenve npu NOHWKEHHOM JaBJICHUU.

I/I3MepeHI/Ie CHJIBI TIOBEPXHOCTHOI'O HATSXKCHUA.

OMNBITEI ¢ MBUIBHBIMH ITIEHKAMH.

CmaunBaHue.

Kam/mnﬂprle SIBJICHUS.

Moaenu HeHBIOTOHOBCKOM JKHUJIKOCTH.

Cnoco0bl n3MepeHHs BIaKHOCTH.

HccnenoBanne HarpeBaHusl U IJIABICHHUS KPUCTAIIMUECKOTO BEILIECTBA.

Buel nedopmarniuid.

HabGmonenue mansix nedopmanuii.

Yuenuueckuit 3xkcnepumenm, nabopamopnvie padomul, RPAKMUKYM.

N3yueHne 3akOHOMEPHOCTEN UCIIAPEHUSI JKUIKOCTEH.

M3mepenue ynenbHOM TEemI0Thl IUIaBIEHUS JIbJA.

N3yueHne cBONCTB HACBILICHHBIX [1aPOB.

W3mepeHne abCoMOTHON BIa)KHOCTH BO3yXa M OLIEHKAa MacChl apOB B IOMEILEHHH.

Uzmepenne ko3 uiveHTa moBepxXHOCTHOIO HATSDKEHUSL.

Wsmepenne monyns FOnra.

HccenenoBanue 3aBUCUMOCTH ehopMaliiy pe3HHOBOro 00pasna OT IMPHIOKEHHON K HEMY CHJIBL.

Pa3nen 4. DiieKTpoaMHAMHUKA.

Tema 1. Inexmpuueckoe none.

Onextpu3amysa Ten W €€ TpOSBIEHHSA. OJEKTpUYecKuil 3apsan. JlBa Buma 3IEKTPUUECKHX 3aps/oB.
IIpoBOMHUKY, IUAIEKTPUKH M TOMYHNPOBOIHHUKH. OJEMEHTAapHBIA BIICKTPUUYECKHUN 3apsiy. 3aKOH COXPaHEHUS
JIEKTPUUYECKOT 0 3apsiza.

Bianmopneiictue 3apsinoB. Todueunsle 3apsaasl. 3akoH KymoHa.

Onextpuueckoe none. Ero neiicTBre Ha SIEKTPUIECKUE 3aPSIbL.

Hanpsoxéanocts 3nexTpudeckoro moist. [TpoOHsid 3apsn. JImHUN HANPsHKEHHOCTH DIEKTPHUYECKOTO TOJIS.
OnHOpPOIHOE 3IEKTPUIECKOE TIOIE.

[loTeHIaIbHOCTh NIEKTPOCTATHIECKOTO TOMsA. Pa3HOCTh MOTEHIMAIOB M HampshkeHue. [loTeHnmambpHas
SHEPTH 3apsia B ANMEKTPOCTATHIECKOM Morne. [loTeHnunan snekrpoctaTnaeckoro mosst. CBs3b HANPSHKEHHOCTH MO
1 pa3HOCTH MOTEHIINAIOB AJIS 3MEKTPOCTATHIECKOTO MOJIs (KaK OHOPOIHOT0, TaK ¥ HEOJHOPOJHOTO).

IIpuHIMI cyneprno3uuuy 3JIEKTPUUECKUX TONEH.

[Tone Toueunoro 3apsaa. [Tome paBHOMEPHO 3apspkeHHOH cdepkl. [lome paBHOMEPHO 3apsHXKEHHOTO TI0 00BEMY
mapa. [Tore paBHOMEpHO 3apspKEHHON OECKOHEYHOH MmIockocTd. KapTHHBI JTHMHUM HamnpspKEHHOCTH ATHX TONEH U
9KBUITOTEHINAIFHBIX TTOBEPXHOCTEH.

[TpoBOIHHUKH B 3JIEKTPOCTATHIECKOM TOJIE. Y CIIOBHE PABHOBECHS 3aPS/I0B.



JIVDIIEKTPUKH B BIIEKTPOCTATHYECKOM ToJie. [{raneKTpiuueckast pOHUIIAEMOCTh BEIIECTBA.

Konnencarop. DneKTpoéMKOCTh KOHIEHCATOPa. DIMEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOPA.

[MapamiensHoe coeuHeHne KOHIEHCAaTOpoB. [loceoBaTeIbHOE COeIMTHEHE KOH/IEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOH/IGHCATOpa.

JIBIDKeHUe 3apsDKEHHOM YaCTHIIBI B OTHOPOIHOM 3JIEKTPUIECKOM TIOJIE.

TexHUYeckue yCTpoicTBa U TEXHOIOTUYECKHE MPOLECCHI: AJIEKTPOCKOI, SJIEKTPOMETP, dJIEKTpOoCcTaTHIecKas
3alIuTa, 3a3eMJICHUE DIIEKTPOIPHUOOPOB, KOHIEHCATOpHI, TeHepatop Ban ne I'paada.

Jemoucmpavyuu.

VYeTpolicTBO M PUHLIUT IEHCTBUSA AIIEKTPOMETPA.

DJIeKTpPUYECKOE M0JIe 3aPSKEHHBIX [IAPHKOB.

DJIeKTpUYECKOe MoJIe ABYX 3apsHKEHHBIX IJIACTHH.

Mogens amekTpocraTiHdeckoro reneparopa (Bau me 'paada).

[TpOoBOMHUKH B AIIEKTPHYECKOM TIOJIE.

DJekTpocTaTuuecKast 3aluTa.

YeTpoicTBO U AelicTBUE KOHEHCATOpa MOCTOSTHHOM 1 IEPEMEHHOM EMKOCTH.

3aBHCHMOCTbH DJIEKTPOEMKOCTH IIOCKOT'O KOHJIEHCATOPa OT IO/ TUIACTUH, PACCTOSHUS MEXIy HUMHU U
JIMJIEKTPUYECKOH ITPOHUIIAEMOCTH.

DOHeprust AIEKTPUUECKOro MOJIs 3apPsHKEHHOT0 KOHJIEHCaTopa.

3apsizika 1 paspsiika KOHJIEHCaTopa Yepe3 pe3ucTop.

Yuenuueckuit 3xkcnepumenm, nabopamopnvie pabomut, RPAKMUKYM.

O1eHKa CHIT B3aUMOJIEHCTBHS 3apsSKEHHBIX TEl.

HabnroneHne npeBpaiieHust SHEPriK 3apsHKEHHOTO KOHJIGHCATOpa B SHEPTHIO U3JTYYSHHUS CBETOANOIA.

H3ydeHne npoTeKaHus TOKa B IIETTH, CO/IepKaIIell KOHIEHCaTOp.

PacnipeneneHre pa3HOCTH MOTEHIMANIOB (HAMPSHKEHWUS ) IPH MTOCIIE0BATEEHOM COSIMHEHUH KOHIEHCATOPOB.

HccnenoBanue pa3psaaa KOHISHCATOpa Yepe3 Pe3UcTop.

Tema 2. Ilocmoannutit 1eKmpuydecKuil mox.

Cuta toka. ITocTosSHHBII TOK.

VYcnoBus CyecTBOBaHUS OCTOSHHOTO AJIEKTpUIecKoro Toka. Mcrounuku Toka. Hampspkerane U u D1C &.

3akon Oma 11 y4acTKa Ieru.

DJIeKTpUYecKoe CONPOTUBIICHHE. 3aBUCUMOCTb COIPOTHBIICHUS! OJHOPOIHOIO MPOBOIHUKA OT €ro JAJIMHBI U
IUIOLIA 1 MONEPEYHOr0 CEUCHHUs. Y AENbHOE CONPOTHUBIICHHE BEILIECTBA.

IlocnenoBarenpHOe, MapajlieIbHOE, CMELIAHHOE COCAUHEHHE NPOBOIHUKOB. Pacué€r pa3BeTBIIEHHBIX
anekTpuueckux erneit. [pasuna Kupxroda.

Pab6ora snexrpuueckoro Toka. 3akoH [[xoyms—JleHna.

MOIIIHOCTD ANEKTPUYECKOr0 TOKA. TemIoBasi MOILIHOCTb, BRIAENsAEMast Ha PE3UCTOPE.

O/1C u BHyTpeHHee COMPOTHUBIICHHE UCTOYHNKA TOKa. 3akoH OMa s ONMHOW (3aMKHYTON) 3JIEKTPUIECKOI
nenu. MoIHOCTh UCTOYHHKA ToKa. KopoTkoe 3aMbIKaHue.

KonzeHcatop B Lienu OCTOSHHOTO TOKA.

TexHudyeckue ycTpoHCTBA M TEXHOJOTHMYECKHE IPOLECCHI: aMIIEPMETP, BOIBTMETP, PEOCTaT, CUETUHK
3JIEKTPUYECKON SHEPTUU.

JHemonucmpayuu.

W3mepenne cuiibl TOKa U HAPSKEHUS.

HccnenoBanre 3aBHCUMOCTH CHIIBI TOKA OT HAIIPSHKEHHS JJIs1 PE3UCTOPA, JIaMIIbl HAKaJIMBaHHs U CBETOHO/A.

3aBHCHMOCTb CONPOTHUBICHUS MWINHAPUIECKUX POBOIHUKOB OT JUTUHBI, INTOMAAN TIONEPEIHOTO CCUCHHUS U
MaTepHana.

HccnenoBanre 3aBUCHMOCTH CHITBI TOKA OT COMPOTHBIICHHS TIPH ITOCTOSTHHOM HAaIpsDKECHHUH.

[psmoe m3mepenne DJIC. KopoTkoe 3aMBIKaHHE TalbBaHWYECKOTO 3JEMEHTa W OIEHKA BHYTPEHHETO
COTPOTHUBIICHHSI.

Crioco0sI coerHeHus HecTOYHNKOB Toka, DJC GaTapeii.

HccnenoBanre pa3HOCTH MOTEHINAIOB MEKAY MOIIOCAMH NCTOYHHKA TOKA OT CHJIBI TOKA B IIETIH.

Yuenuueckuit 3xkcnepumenm, nabopamopnuvie padomol, RPAKMUKYM.

HccnenoBanre cMEMIaHHOTO COEMHEHNS PE3UCTOPOB.

W3mepenne ynensHOro COMpOTHUBIICHHS IIPOBOTHAKOB.

HccnenoBanre 3aBUCHMOCTH CHITBI TOKA OT HANPSDKEHUS IS JTAMITbl HaKaJTMBaHUSL.

YBenuueHue npeziena u3MepeHusi aMmnepMerpa (BoJIbTMETpa).



Msmepenune 3/1C 1 BHYTPEHHETO COMPOTHUBIICHUSI ICTOYHUKA TOKA.

HUccnenoBanne 3aBucumoct D/1C rarpBaHNIECKOro 3JIEMEHTa OT BPEMEHH MPU KOPOTKOM 3aMBIKaHHH.

HccnenoBanre pa3HOCTH MOTEHINAIOB MEKTY MOIIOCAMH UCTOYHHKA TOKA OT CHJIBI TOKA B IIETIH.

HccnenoBanre 3aBUCHMOCTH ITOJIE3HOM MOIIHOCTH HCTOYHMKA TOKA OT CHIIBI TOKA.

Tema 3. Toku ¢ paziuunvIx cpeoax.

DJekTpudecKasl MPOBOAUMOCTD PA3JIMYHBIX BEIIECTB. DIJIEKTPOHHAS TPOBOAMMOCTH TBEPIBIX METaJIOB.
3aBHCHMOCTH CONPOTUBIICHHSI METAIIJIOB OT TeMIlepaTypbl. CBEpXIPOBOJUMOCTb.

DJeKkTpudecKuii TOK B Bakyyme. CBOICTBa 3JIEKTPOHHBIX ITYYKOB.

[onynpoBoguuku. CoOGCcTBEeHHAst U IPUMECHAs] IPOBOIMMOCTD MOIYNPOBOAHUKOB. CBOMCTBa P—N-miepexona.
[MonynpoBoHUKOBBIE IPHUOOPHI.

DNEeKTPUUECKUI TOK B 3JIEKTPOIUTAX. DIEKTPOIUTHYECKAs UCColManus. DinekTponus. 3akoHsl Dapanes ms
3NEKTPONIN3A.

Onektpudeckuid TOK B ra3ax. CaMOCTOATENBHBIH M HECaMOCTOSTENBHBIH pa3psan. Pa3nmuuHble THITBI
caMocCTosATeNBHOr0 paspsna. Momaus. [Tna3ma.

TexHu4yeckue yCTpOICTBA W IMPAaKTHYECKOE MPUMEHEHHE: Tra3opaspsiHble JIaMITbl, 3JEKTPOHHO-TTy4eBas
TpyOKa, HOJIYIPOBOAHUKOBBIE MPUOOPHI: IO, TPAH3HUCTOP, (POTONNO], CBETOAMO/, TallbBaHUKA, paQ)MHUPOBAHHE
Me/I1, BBIIJIaBKa aJIIOMUHHS, 3JIEKTPOHHASE MUKPOCKOITHSL.

Jemoucmpauyuu.

3aBHCHUMOCTh COIIPOTHUBJICHHUA METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsI anekTponuza Papajes.

HckpoBoli paspsi ¥ IPOBOAUMOCTb BO3/1yXa.

CpaBHeHI/Ie IIPOBOAMMOCTU METAJIJIOB U IOJTYIIPOBOAHUKOB.

ORHOCTOPOHHSS TPOBOAUMOCTH ANOJIA.

Yuenuueckuit 3xkcnepumenm, nabopamopnvie padomul, RPAKMUKYM.

HaGumonenue snekrponunsa.

W3mepenne 3apsia O1HOBAJICHTHOTO HOHA.

HccnenoBanre 3aBUCUMOCTH COIIPOTUBIIEHHS TEPMOPE3UCTOPA OT TEMIIEPATYPBI.

CHsiTue BOIBT-aMIIEPHON XapaKTEPUCTUKU AUO/A.

Du3nyecKuil NPAKTUKYM.

Cnoco0bl n3MepeHus (pU3NUECKUX BEIUYMH C MCIOIL30BAaHUEM AHAJIOTOBBIX U LU(POBBIX M3MEPUTENBHBIX
NpUOOPOB M KOMIIBIOTEPHBIX AATYMKOBBIX CHCTEM. AOCONIOTHBIE M OTHOCUTENBHBIE MOTPELIHOCTH H3MEPEHUH
¢m3nueckux BenumurH. OLeHKa IpaHuUIl IOTPEITHOCTEH.

[IpoBeneHue KOCBEHHBIX W3MEPEHUH, WCCIIENOBAHUI 3aBUCUMOCTEH (DM3NUECKHX BEIIMYWH, IPOBEpKa
NPEeIUIOKEHHBIX THIIOTE3 (BBIOOp M3 padoT, OMMCAHHBIX B TEMATHYECKHX pa3zenax «YUeHHYECKHH DKCIEPHMEHT,
J1a00paTOpHBIE paOOTHI, IPAKTUKYMY).

MesknpeaMeTHbIE CBSI3H.

W3ydenne kypca Gusuku yriayonéanoro ypoBHsa B 10 xiacce OCyIIECTBISIETCS C yYETOM COAEPIKATENbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMn MaTeMaTHKH, OMOIOTHH, XUMHH, reorpadiy 1 TEXHOIOIHH.

Meosrcnpeomemuvie ROHAMUA, C6A3AHHKbBIE C U3YUEHUEM MEMOO06 HAYYHOZ0 NO3ZHAHUA: SIBIICHUE, HAYIHbBIH
¢akr, rumoresa, (pU3MUEcKas BENMYHMHA, 3aKOH, TEOpWs, HaOIIOAEHHE, SKCIIEPHUMEHT, MOICIUPOBAaHHE, MOJIEINb,
M3MEpEHHe, MOTPEITHOCTA U3MEPEHHH, U3MEpUTENbHBIE PHOOPHI, I(POBast 1a00pPaTOPHSL.

Mamemamuxa: penieHre cucteMbl ypaBHenuid. JIuneiinas QyHkiws, napabona, runepoona, ux rpaQuku u
cBoiictBa. TpuroHoMerpuieckue QyHKIHHU: CHHYC, KOCHHYC, TAaHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOX/1€CTBO. BEKTOPHI M MX MPOEKIMK Ha OCH KOOPMHAT, CII0KEHUE BEKTOPOB.

Buonozus: MexaHM4IeCKOE IBIKEHHUE B )KUBOH PUpoAE, AU y3Hst, 0CMOC, TEINIOOOMEH KHBBIX OPraHU3MOB,
TEIJIOBOE 3arpsA3HEHHE OKPYXKAIOIIEH cpezbl, YTIIN3aIys OMOOPTraHNYECKOTo TOIUINBA JITSI BRIPAOOTKH «TEILTOBOM»
1 3JIEKTPOIHEPTHUH, TTOBEPXHOCTHOE HATHKEHHE M KANWUIIPHBIC SBICHHUS B NPHUPOJE, SICKTPUIECCKUE SIBICHHUS B
JKUBOU MpUpOAE.

Xumus: TUCKPETHOE CTPOEHHE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIPHAs Macca,
MIOTyYeHNE HAHOMATEPHAJIOB, TEIJIOBBIE CBOICTBA TBEPABIX TEN, JKHIKOCTEH M Ta30B, XHUIKHE KPHUCTAJLUIHI,
JIEKTPHUYECKHE CBOWCTBA METAJIOB, SJIEKTPOIUTHYECKAs TMCCONMANNS, TaTbBAHNKA, HJIEKTPOHHAS! MUKPOCKOIIHSI.

T'eozpagpus: BIaXxxHOCTh BO3/1yXa, BETPHI, OAPOMETP, TEPMOMETD.

Texnonozua: npeodbpa3oBaHNe ABIKEHHUH C MCIIONB30BAHNEM MEXaHHU3MOB, YIET CyXOro M JKHJIKOTO TPEHHS
B TEXHHKE, CTaTHYECKHE KOHCTPYKIMH (KPOHIITEHH, pemETdaTeleé KOHCTPYKIMM), MWCIIONb30BaHHE 3aKOHOB



COXpaHEHHs MEXaHWKH B TEXHHWKE (THPOCKOI, BOAOMET M APYTWeE), JABUTATEIb BHYTPEHHETO CrOpaHMs, IapoBas
TypOMHa, OBITOBOM XOJOJMIBHUK, KOHANIIMOHEP, TEXHOIOTUH TTOJyYeHHUs] COBPEMEHHBIX MAaTEpHaJIOB, B TOM YHCIIE
HaHOMAaTEePHAaJIOB, 1 HAHOTEXHOJIOTUH, HIIEKTPOCTATHIECKasl 3al1Ta, 3a3EMJICHHE JIEKTPOIPHOOPOB, Ta30pa3psIHbIe
JIAMITBI, TIOJTyIIPOBOTHUKOBBIE TPUOOPHI, TaTbBAHHKA.
11 KJIACC

Paznen 4. DnekTpoamHaMuka.

Tema 4. Maznummnoe noe.

BzanmopeiicTBue MOCTOSHHBIX MarHUTOB W IPOBOJHHUKOB C TOKOM. MarHutHoe mone. BekTop MarHWTHOM
uHIyKIuH. [[pUHIMI Cynepno3uiuy MarHUTHBIX Tosei. JINHUM MarHUTHOW MHIYKIHH.

MarHuTHO®E 110JIe IPOBOJHHUKA C TOKOM (IIPSIMOTO IPOBOHHKA, KATYIIKK U KPYrOBOT0 BUTKA). OIBIT DpcTena.

Cuna Amnepa, e€ HallpaBJIeHUE U MOIYJb.

Cuna JlopeHua, eé HampaBieHUE UM MOAYIb. [[BI)KeHHE 3apsyKeHHOM YacTHIBl B OXHOPOAHOM MAarHUTHOM
nosie. Pabora cuel JlopeHiia.

MarnutHOe nosne B Bemiectse. deppoMareTyky, napa- U JMaMarHeTHKH.

TexHuueckue yCTpoWCTBA M TEXHOJOTMYECKHE IPOLECCHl: IPUMEHEHHE IIOCTOSHHBIX MAarHuTOB,
AJIEKTPOMArHUTOB, TECTEP-MYIBTHMETP, SJIEKTPOIBUraTeNb SIKOOH, YCKOPUTEIH HJIEMEHTAPHBIX YaCTHII.

Jemoucmpauuu.

KapTuHa nuHMI MHAYKIMYA MarHUTHOT'O TTOJIS IIOJIOCOBOTO M IMOAKOBOOOPA3HOr0 TIOCTOSIHHBIX MarHUTOB.

KapTuHa nuHHMN MarHUTHOM MHAYKIUM MOJS JUIMHHOTO NPSIMOTO MPOBOJHHKA U 3aMKHYTOTO KOJIBLIEBOTO
HPOBOJHUKA, KATYIIKH C TOKOM.

B3aumozelicTBUe IBYX NPOBOIHUKOB C TOKOM.

Cuna Ammnepa.

[HetictBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

Ha6J'I}OlleHI/IC ABYDKCHUSA ITyYKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMI AEHCTBUS 3IEKTPOU3MEPUTEIBHOI0 MPHOOPa MarHUTOIIEKTPUIECKON CHCTEMBI.

Yuenuueckuit 3xkcnepumenm, nabopamopnvie padomul, RPAKMUKYM.

HccnenoBanre MarHUTHOTO TIOJIS TIOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (heppOMAarHETHKOB.

HccnenoBanue feiicTBYS MOCTOSIHHOTO MAarHUTA HAa PAMKY C TOKOM.

W3mepenne cunbl AMmepa.

W3ydenne 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

OmnpeneneHue MarHUTHON HHAYKIUHN HA OCHOBE U3MEPEHUsI CUIIbI AMIiepa.

Tema 5. Dnexmpomaznumnasa unoyKyus.

SBnenue snexTpoMarHuTHOM MHAyKuuu. [loTok BekTopa mMarHuTHOM MHAYKIuH. DJC uHAyKIMH. 3aKoH
31eKTpoMarHuTHOW uHaykmuu @apaznes. Buxpepoe snexrpudeckoe none. Toku dyko.

OAC uHIYKIUY B IPOBOJHUKE, JBIKYIEMCS B OJHOPOIHOM MarHUTHOM IIOJIE.

IIpaBuio JleHua.

WnanyktuBHOCTh. KaTymika MHAYKTMBHOCTH B LIEMM IOCTOSHHOTO ToKa. SIBneHue camoumHaykuuu. D/1C
CaMOHMHAYKIIHH.

OHeprusi MarHUTHOT'O TTOJISI KATYIIKH C TOKOM.

DNEeKTpPOMAarHuTHOE TIOJIE.

TexHUYeCcKHEe YCTPOWCTBA M TEXHOJIOTMYECKHE IPOIECCH: WHIYKIMOHHAS Iedb, CONEHOHJ, 3aIlUTa OT
JIEKTPU3ALNH TEJ TIPH ABWKEHUM B MATHUTHOM I10JI€ 3EMIIH.

JHemonucmpayuu.

Habnronenue sBIeHUS SIEKTPOMArHUTHON HHIYKITHH.

HWccnenoBanne 3aBucumoctdt D/1C MHAYKINHT OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MTOTOKA.

IIpaBuio Jlenua.

[Nagenne MarauTa B aIFOMHUHAEBOH (MEIHOI) TpyOe.

SIBneHre caMOMHIYKIUH.

HccnenoBanne 3aBucumoct D/1C caMOMHIAYKIIMN OT CKOPOCTH M3MEHEHUS CHITBI TOKA B LIETIH.

Yuenuueckuit 3xkcnepumenm, nabopamopnuvie padomol, RPAKMUKYM.

HccnenoBanue sIBICHUS 3IEKTPOMAarHUTHOW HHAYKIIHH.

Omnpenenenne NHIYKINA BUXPEBOTO MarHUTHOT'O MOJIS.

HccnenoBanne siBICHUS] CAMOMHAYKITHH.

CO6opka MozeNH 3IeKTPOMArHUTHOTO TeHEpaTopa.



Pa3nen 5. Kosiedanusi M BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

Koneb6arenpHas cucrema. CBOOOHBIC KOJCOAHUS.

lapmonnueckue konebanns. KuHemaTtnueckoe W JUHAMHYECKOE OIMCAHHE. DHEPreTHYEeCcKOe ONMCAaHUe
(3aKOH COXpaHEHUs] MEXaHWIECKOH dHEprun). BrIBo TMHAMIYECKOTO ONMKCaHUs TAPMOHUYECKUX KoJeOaHui 13 ux
SHEPreTUIECKOro U KHHEMAaTHIEeCKOTr0 OIIMCaHHSI.

Ammntyna u ¢daza xosnebaHuil. CBs3b aMIUTUTYIBI KoJeOaHW HMCXOMHOH BEJIMYHHBI C aMIUTUTYIaMy
KoJieOaHui €€ CKOPOCTH U YCKOPEHHS.

[lepuon u wactoTa konebanuii. [Tepruo MambIX CBOOOTHBIX KOJICOaHH MaTEMaTHUECKOro MasTHHKA. [lepros
CBOOO/IHBIX KOJIeOaHMH MPY)KUHHOTO MasITHHKA.

[onsiTre o 3aTyxarommx KoneOanusx. BeiHyxneHHbIe Konebanus. Pesonanc. Pesonancunas kpuBast. Biusiaue
3aTyXaHHs Ha BUJ PE30OHAHCHON KpUBOI. ABTOKOIEOaHUs.

TexHUYecKue yCTpOWCTBA U TEXHOJOTHYECKHE MPOLECCHl: METPOHOM, 4Yachl, KayelH, MYy3bIKaJIbHbIE
WHCTPYMEHTHI, cericmorpad.

Jemoucmpauuu.

3anuch K01e0aTeIbHOTO JBIKECHUSL.

HaOumtonenue He3aBUCUMOCTH NIEpUO/a MaJIbIX KOJIeOaHUH Ipy3a Ha HUTH OT aMILIUTY/IBL.

HccnenoBanue 3atyxaromuyx KoineOaHui ¥ 3aBUCUMOCTH NIEPHO/Ia CBOOOIHBIX KOJeOaHUil OT CONPOTUBIICHHSI.

HccnenoBanue koneGaHWi Ipy3a Ha MAcCUBHOM NpYXKHHE C LENbl0 (OPMHPOBAHUS MpEACTABICHUHA 00
mleaanoﬁ MOJECIIHU NPY>XUHHOI'O MasiTHUKA.

3aKoH COXpaHEHHMs! FHEPTUH NPH KOJIeOaHUIX TPpy3a Ha MPYKUHE.

HccnenoBanue BBIHYKACHHBIX KOJIeOaHUH.

HaGmtoneHue pe3oHaHca.

Yuenuueckuit 3xkcnepumenm, nabopamopnvie padomul, RPAKMUKYM.

H3mepenue neprosia CBOOOHBIX KONEOaHHUI HUTSHOTO U MPYKUHHOTO MasiTHHUKOB.

V3ydeHune 3akOHOB JBIKEHMS Tella B XOA€ KoleOaHU Ha yIPYyroM IozBece.

W3ydyenne qBUKEHUsI HUTSHOTO MasTHUKA.

IpeoGpa3oBanue >HEPTUH B IPYKUHHOM MasTHUKE.

HccenenoBanue yObIBaHHS aMIUTUTYAbI 3aTYXaIOIUX KOJIeOaHUH.

HUccnenoBanre BHIHYKACHHBIX KOIEOAHUIA.

Tema 2. Dnexmpomaznummple Konedoanus.

KonebarenbHbiii KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUsI B UIealIbHOM KOJIe0aTellbHOM KOHTYpE.
®opmyna Tomcona. CBA3b aMIDIMTY/IBI 3apsiia KOHACHCATOPA C aMIUTUTYION CHIIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B HICATHLHOM KONeOaTeIbHOM KOHTYpE.

3aryxaromue 3JIeKTpOMarHuTHBIE KoJleOaHus. BbIHYKICHHbIE 3JIEKTPOMAarHUTHBIE KOIeOaHHs.

[lepemenHbI TOK. MOMHOCTS MEPEMEHHOIO0 TOKA. AMIDIMTYAHOE H JIEHCTBYIOIIEe 3HAUEHHE CHIIBI TOKa U
HaNpsDKEHUS PH Pa3IMIHON (opMe 3aBUCUMOCTH IIEPEMEHHOT0 TOKa OT BPEMEHH.

CuHyconanbHbIA TepeMEHHbI TOK. Pe3ucrop, KOHAEHCAaTOp W KaTylllka MHIYKTUBHOCTU B IIENH
CHUHYCOUAAJIBHOTO MIEPEMEHHOr0 TOKa. Pe3oHaHc TOKOB. Pe30HaHC HanpsKeHU.

Wneansubri Tpanchopmarop. IIponsBoacTso, nepenada u noTpedbIeHNe AEKTPUIECKON SHEPTHH.

OKOJIOrM4YEeCKUE PUCKU TIPU IIPOU3BOJCTBE NMEKTPOIHEpruu. KymbTypa MCIIONb30BaHMS 3JIEKTPOIHEPTHH B
MIOBCEIHEBHOM JKU3HH.

TexHU9eckue yCTpoicTBa U TEXHOIOTMIECKUE TPOIIECCHI: AMEKTPHIECKUI 3BOHOK, TEHEPATOpP MEPEMEHHOTO
TOKa, JINHAH 3JIEKTPOIIepeiay.

JHemoncmpavyuu.

CB00OOIHBIC TIEKTPOMATHUTHBIE KOJICOAHUS.

3aBHCHMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHUH OT HHAYKTHBHOCTH U EMKOCTH KOHTYA.

OcummtorpaMMEBI AIEKTPOMArHUTHBIX KOJICOaHHH.

I'eHepaTop HE3aTyXAIOMUX IEKTPOMATHUTHBIX KOJIeOaHMI.

Mopenb 37eKTPOMarHiTHOTO TeHepaTopa.

BeiHyX/1€HHBIE CHHYCOMAATbHBIE KOICOAHHS.

Pe3ucrop, kaTymka HHAYKTHBHOCTH ¥ KOHJCHCATOP B LIEMH TIEPEMEHHOTO TOKA.

Pe3onanc npu mocieoBaTeIsHOM COEANHEHNH PE3UCTOPA, KATYIIKA HHAYKTHBHOCTH ¥ KOHJEHCATOpa.

YcTpoiicTBO M NPUHIIUIT AeHCTBUS TpaHCc(opMaTopa.

Mopenb THHUN 3JIEKTpoTepeaadn.



Yuenuueckuit s3xkcnepumenm, nabopamopnvie padomot, RPAKMuUKym.

Wzydenue tpanchopmaropa.

HccnenoBanne mepeMEHHOTO TOKa dYepe3 IOCHeI0BAaTeIbHO COSIMHEHHBIE KOHICHCATOP, KaTYIIKy |
pes3ucTop.

HaGmonenue aeKTpoMarHuTHOTO pe3oHaHca.

HUccnenoBanne paboThl HICTOYHUKOB CBETA B LIETIN IIEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 371eKmMpPOMAZHUMHBIE 60TIHbL.

MexaHudeckre BOJIHBI, YCIIOBHSI MX pacrpocTpaHeHus. [lomepednsle W NpojonbHbIe BOJHEL [lepwon,
CKOpPOCTH pacIlpoCTpaHeHUs M JIMHa BONHBL. CBOWCTBa MEXaHMYECKHX BOJH: OTpPaXEHHE, IpeJIOMIICHHE,
nuHTepdepeHnus 1 AUPPaKIHs.

3Byk. CxopocTh 3ByKa. [ pomMKocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IIymoBOe 3arps3HeHHEe OKpY KaIoIel cpembl.

3JIeKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUSI M3JTy4€HHS 3JIEKTPOMArHUTHBIX BOJIH. B3auMHast opueHTalus BEKTOpOB
B DJIEKTPOMarHUTHOH BOJIHE.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpPaKEHHE, INPEOMIICHHE, TMONIpH3auus, HWHTeppepeHus |
TU(paKIus.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IprMeHeHHe 3JIeKTPOMAarHUTHBIX BOJIH B TEXHHUKE H OBITY.

[TpuHOMTIBI pamuoCBsI3K U TeneBuIeHus. Paaroiokarms.

DJIeKTPOMAarHUTHOE 3arps3HEeHNE OKPYKAIOIIEH CPEIbl.

TexHudyeckue yCTpOWCTBA UM NPAKTHYECKOE IMPUMEHEHHE: MY3bIKaIbHblE WHCTPYMEHTBI, pajap,
panuonpuéMHIK, TeJIEBU30p, aHTeHHa, TenedoH, CBYU-neus, ynpTpa3BykoBas JUarHOCTHKA B TEXHUKE U MEAUIIMHE.

Hemoncmpayuu.

OO0pa3oBaHue U PaCIIPOCTPAHEHHE MTOMEPEYHBIX U MPOIOIBHBIX BOJH.

Konebmiomeecs Teno Kak HCTOUHHK 3BYyKa.

3aBUCHUMOCTh JJIMHBI BOJIHBI OT 4aCTOThI KOJ'IC68,HPII>1.

Habnronenue oTpaXkeHus ¥ NPEIOMIICHHUS MEXaHUYECKHUX BOJH.

HabGmonenue unrepdepeHny u 1uppakiiui MeXaHHYeCKUX BOJIH.

AKyCTUYECKH pe30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro IPUMEHEHHE.

HaGumtonienue cBsi3u rpOMKOCTH 3BYKA U BBICOTHI TOHA C aMILUIUTYIOW M YaCTOTOW KOJIEOaHH.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)KEHHUE, MPEIOMIICHHE, TOISpH3alys, JUPpPaKuus,
uHTepd epeHIus.

OOHapyxeHne HHPAKPACHOTO U YITPAPHOIECTOBOTO H3ITyICHHH.

Yuenuueckuit 3xkcnepumenm, nabopamopnvie pabomol, RPAKMUKYM.

N3yuenne napaMeTpoB 3BYKOBOU BOJIHBI.

W3zydenune pacnpocTpaHEeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssmonuHeitHOE pacpocTpaHEHHE CBETa B ONHOPOAHOM cpeae. JIyd cBera. ToueuHbIil HICTOUHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpaXkeHUs cBera. IlocTpoenne n3obpakeHuil B miockoM 3epkaie. Cepuaeckie
3epKana.

[Ipenomnenue cBera. 3aKOHBI TPETOMJICHHS cBeTa. AOCONIOTHBIM  IOKa3aTeNb  IPEIIOMIICHHUS.
OtHocHUTENBHBIH ITOKa3aTens npeaoMieHus. [I0CTOsHCTBO 4aCTOTHI CBETAa M COOTHOLIEHHUE JJTHH BOJH IPH NIEPEXOAC
MOHOXPOMAaTHYECKOT'O CBETA YePEe3 IPaHMILy pa3zena ABYX ONTHYECKUX CpPes.

Xon myueit B mpm3me. Jucnepcus ceta. CoxHbI cocTaB 6enoro ceta. L{Ber.

IlonHoe BHyTpeHHEE oTpaxeHue. [IpenenbHbIi yroa NOJIHOTO BHYTPEHHETO OTPAXKEHHUS.

Cobuparomnye 1 paccenBaromye JUH3bL. ToHKas nuH3a. POKYCHOE PACCTOSHUE M ONTHYECKasi CHiIa TOHKOH
JIUH3BI. 3aBUCUMOCTh (DOKYCHOTO paccTOSHHS TOHKOH cepryecKod JTHH3BI OT €€ TeOMETPHUH M OTHOCHTEIHLHOTO
TIOKA3aTeIsI ITPETOMIICHHS.

®opmyna TOHKOH JIMH3BI. YBEJIWYEHHE, JABAEMOE JTUH30M.

Xon nyya, IPOLIEAIIEro JUH3Y IO MPOU3BOJBHBIM YIJIOM K €€ IiaBHOW onrtuueckoi ocH. Iloctpoenue
n300pakeHNH TOUKHU 1 OTPE3Ka MPSIMOH B COOMPAIONINX M PACCEHBAIOIINX JIMH3aX M UX CUCTEMaXx.

Ontryeckue nprudopsl. Pazpemaromnias ciocoOHOCTh. [71a3 Kak onTudeckas crucrema.

[Ipenensl NPUMEHNMOCTH T€OMETPHYECKOM OITHKH.



BonHoBas ontrka. MaTepdepenmus ceera. KorepeHTHBIE HCTOYHUKH. Y CIIOBUSI HAOMIOEHUSI MAKCHMYMOB 1
MUHAMYMOB B HHTEP()EPEHIMOHHON KapTHHE OT JBYX KOTE€PEHTHBIX HCTOYHHKOB. [IpMMephl KilacCHUecKHX
HHTEp(EPEHINOHHBIX CXEM.

Hudpaxuus ceera. /ludpaxunonnas pemerka. YcinoBre HAOMIOICHUS TIIaBHBIX MAaKCHMYMOB TP TaJeHUN
MOHOXPOMaTHYECKOI'0 CBETa Ha JU()PAKINOHHYIO PEHIETKY.

[onspuzanus ceera.

TexHUYecKue yCTpOHCTBA U TEXHOJIOIMYECKHE MTPOIIECCH: OYKH, JIYIIa, IIEPUCKOI, (hoToanmapar, MUKPOCKOII,
MIPOEKIMOHHBIN ammapaT, IPOCBETIIEHHE ONTHKY, BOJIOKOHHAS ONTHKA, AU(PaKIHOHHAS PEIIETKA.

Jemoucmpavyuu.

3aKOHBI OTPAYKEHUSI CBETA.

HccnenoBanue npeioMiieHUs CBETA.

HaGmonenue nonHoro BHyTpeHHET0 OTpakeHHs1. Mozenb CBETOBO/IA.

HccnenoBanne xoa CBETOBBIX IMMyYKOB Yepe3 IUIOCKONApaJIeNbHYIO TUIACTUHY U IPU3MY.

HccnenoBanne cBOWCTB N300pakeHUH B JIMH3AX.

Mopenu MUKpPOCKOIa, TEJIECKONA.

Habnronenue naTepdepeHIium cBeTa.

HaGmtonenue [BeTOB TOHKHX IIEHOK.

Habnronenue mudpakiuu cera.

N3ydenne auppakiiOHHON PeIéTKH.

Ha6monenne nu)pakiiMOHHOTO CIIEKTPA.

HaGtoieHre IUCIepcHu CBETa.

HabnroneHue nossipu3aiyy cBera.

HpI/IMeHeHI/Ie MOJIAPOU OB IJIsI U3YUCHUSI MEXaHUYCCKHUX HaHpﬂﬁ(eHHﬁ.

Yuenuueckuii sxcnepumenm, nabopamopnvie paoomsol, RPAKMUKYM.

H3mepenue nokasaresi MpeioMIIeHUs! CTEKJIa.

HccenenoBanue 3aBUCUMOCTH (POKYCHOT'O PACCTOSHUS OT BELIECTBA (Ha IPUMeEpe )KUIKUX JIMH3).

W3mepenre HOKyCHOTO pacCTOSHUA PACCEUBAIONIMX JIMH3.

[Nomy4enue n3o00paXkeHUs B CUCTEME U3 IUIOCKOTO 3€pKaja M JIMH3BL

[Nomy4enue n300pa>keHust B CUCTEME U3 ABYX JIMH3.

KoncTpynposanue TeIeCKONNYECKHX CUCTEM.

HabGmonenue audpakiuu, UHTEpPEPEHIMH U MOJISIPU3ALIUH CBETA.

W3ydenue nonspusauuu cBeTa, OTPAKEHHOTO OT TIOBEPXHOCTH AUAIICKTPHKA.

V3ydenne naTephEpeHINHN JIa3epHOr0 H3TYYCHHUS Ha ABYX IIETISIX.

Habnronenue qucnepcuu.

Habnronenue u uccnenoBanue AUQGpakIuoOHHOTO CIIEKTpa.

W3mepenue nnuHbl CBETOBON BOJIHBI.

[Nonyuenue criekTpa U3My4eHUs] CBETOMO/IA TIPH IOMOILU TU(PPAKIIMOHHON PELIETKH.

Paznen 6. OcHOBBI clielIaIbHOI TEOPHH OTHOCHTEJIBLHOCTH.

I'paHu1bl IPUMEHUMOCTH KJIacCUYECKOW MeXaHUKU. [1ocTynaTel cienuanbHON TEOpUU OTHOCUTEIBHOCTH.

IIpoctpancTBeHHO-BpeMeHHOH  uHTepBan.  [IpeoOpasoBanms  Jlopenma. YcimoBue  NPUYMHHOCTH.
OTHOCHUTENBEHOCTh OJHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHN U COKPAIICHHUE JJIHHBL.

OHEpTusl ¥ UMITYJIbC PENSTUBUCTCKON YaCTHUIIBI.

CBA3b MACCHI C SHEPTUEH U UMITYIIECOM PENSTUBUCTCKON YaCTUIIBI. DHEPTHUs TTOKOSL.

TexHudeckue yCTpoOHCTBA M TEXHOJOTMYECKHE IIPOIECCHI: CIyTHUKOBBIE NPUEMHHUKH, YCKOPHTENN
3apsDKEHHBIX YaCTHIL.

Y4eHHIeCKHi HKCTIEPUMEHT, 1a00paTOpHBIE pabOTHI, MPAKTHKYM.

OmnpeneneHre IMITYIIbCa ¥ SHEPTUH PEIATUBUCTCKHUX JacTHIL (110 poTorpadusiM TPEKOB 3apsHKEHHBIX YacTHI]
B MarHUTHOM IIOJIE).

Paszpnen 7. KBanToBasi pusuka.

Tema 1. KopnycKynapHo-801H060il 0yanusm.

PaBHOBeCHOE TemI0BOE M3TydeHHE (M3ITydeHIe aOCOMIOTHO YEPHOTO Tena). 3aKoH cMenieHus Buna. 'nnoresa
IInanka o KBaHTax.

@DoToHBI. DHEPTUst U UMITYIIBC (POTOHA.

Dotoapdext. Onbiter A. I'. CroneroBa. 3akonsl Gorodddexra. YpaBHeHne DiHmTeHA U1 hoTod(deKTa.
«Kpacnas rpaanmna» gorosddexra.



JaBnenue cBera (B 9aCTHOCTH, JIaBJIEHHE CBETa Ha a0COIIOTHO MOTJIOMIAIONIYIO U aOCOMIOTHO OTPaKAIOMIYIO
nioBepxHocTh). OmbrTel I1. H. JleGenena.

BonHoBsIe cBolicTBa yactuil. Bonasr ne bpotins. J{nnHa BoiHb! 1e bpoiins u pazMepsl 006J1acTi JIOKaIn3aIin
JBIDKYIIEHcst yacTuibl. KopimycKynsipHO-BOTHOBOH nyanu3M. udpakiust 2JIeKTpOHOB Ha KpHCTaJIax.

Crnennduka nzmepenuii B Mukpomupe. CooTHoIeHHs1 Heonpenenéunoctel [ eizenbdepra.

TexHu4Yeckue yCTpOWCTBA M TEXHOJOTMYECKHE TIPOIECCH: CHEKTpOMETp, (oToasieMeHT, (oroaaTduk,
TYHHEJIbHBI MHKPOCKOII, COTHEYHast OaTapesi, CBETOHO]I.

Jemoucmpavyuu.

®otoa(ddeKT Ha ycTaHOBKE ¢ IMHKOBOM TJIACTHHOM.

HccnenoBanre 3akoHOB BHeMIHEro ¢poTodddekra.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIICHHSI TOTYIIPOBOIHUKOB OT OCBEIIEHHOCTH.

Cseroauof.

Conneunas Garapest.

Yuenuueckuit 3xkcnepumenm, nabopamopnvie padomul, RPAKMUKYM.

Hccnenosanue porope3uctopa.

Nsmepenue nocrosiaHo# [11aHka Ha OCHOBE HMcclieoBaHus GoTodPdekTa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOIMO]] OT HaMpPsDKEHUSL.

Tema 2. @uzuxa amoma.

OnbITHI TI0 KCCIIE0BAHUIO CTPOEHHS aToMa. [InaHerapHas monenb atroMa Pesepdopaa.

[Moctynater bopa. M3ny4enue u nornoieHre (GOTOHOB NPHU MEPEXOC aTOMa C OJHOTO YPOBHSI SJHEPTHHU Ha
JIpYroi.

Bunel cnextpoB. CiekTp ypoBHEH 3HEPTUU aTOMa BOIOPOAA.

CrnioHTaHHOE U BBIHY)KAEGHHOE N3IyueHue cBeTa. Jlasep.

TexHuueckue ycTpOHCTBa M TEXHOJOTHUECKHE IMPOIECCHl: CHEKTPaJbHBIA aHaNW3 (CHEKTPOCKOM), Jasep,
KBAHTOBBIM KOMIIBIOTED.

Hemoncmpavyuu.

Mopuens onbiTa Pesepdopaa.

HaOuntofienue nuHeHYaThiX CIEKTPOB.

YCeTpoiCTBO U ACHCTBUE CUETYMKA HOHU3UPYIOLIMX YACTHLL.

OmnpeneneHue UIMHBI BOJIHBI JJA3€PHOTO U3JIYYECHUSL.

Yuenuueckuit 3xkcnepumenm, nabopamopnvie padomul, RPAKMUKYM.

HaGuntonienue nuHeivaToro criekTpa.

HccnenoBanue criekTpa pa3peKeHHOI0 aTOMapHOI'o BOJIOPOa M U3MEpPEHUE MOCTOsIHHON Pundepra.

Tema 3. @usuka amomnozo A0pa u 31emMeHmapHslx Yacmuy,.

Hyxionnas monens siapa [eiizenOepra—lBanenko. 3apsin siapa. MaccoBoe umcio siapa. M3ororb.

PaanoaktuBHOCTB. Anb(a-pacnal. DJISKTPOHHBII U MTO3UTPOHHBIN OeTa-pacnai. ['amMMa-u3nydeHue.

3aKoH pPaJMOaKTHBHOIO pacmaia. PamuoakTuBHble M30TONBl B mpupoze. CBoHCTBA HOHU3HPYIOIIETO
u3JIydeHus. BiusHue paroakTUBHOCTH Ha )KUBBIE OpraHi3Mbl. EctecTBeHHbIi GoH m3nydenus. Jlo3uMerpus.

OHeprust CBsA3U HYKJIOHOB B sipe. SnepHble cuibl. Jledext Maccr siapa.

SAnepubie peakuuu. [lenenne u cuntes suep. Anepapie peaktopsl. [Ipo0ieMsl ypaBisieMoro TepMOsSIEpPHOTO
CHHTE3a. JDKOJIOTHYECKHE ACTIEKTHI Pa3BUTHS SIEPHON IHEPTETHUKH.

MeTop! perucTpaliy 1 NCCIEJOBaHNS SJIEMEHTAPHBIX YaCTHII.

OyHnaMeHTaJ bHbIE B3aumMoeicTBus. bapmonpl, Me30HBI W JnenToHbl. IIpencraBnenne o CraHmapTHOM
MozenH. KBapK-TIr00OHHas! MOJEh apOHOB.

Omsuka 3a npegenamu CtaHgapTHOW Moaenu. TEMHast MaTepus U TEMHAsST SHEPTHSL.

EnuHCTBO pU3MUecKOi KapTHHBI MUPA.

TexHUuYeCKre YCTPONCTBA U TEXHOJIOTMUECKUE MPOLIECCHL: JO3UMETpP, Kamepa Buiibcona, siAepHbId peakTop,
TEPMOSICPHBIA PEaKTop, aTOMHAsE 00M0Oa, MAarHUTHO-PE30HAHCHAST TOMOTPaQsL.

Yuenuueckuit 3xkcnepumenm, nabopamopnuvie padomul, RPAKMUKYM.

HUccnenoBanne TpekoB YacTHIl (10 TOTOBEIM (POTOrpadusiM).

HccnenoBanre paanoakTHBHOTO (JOHA C UCTIONB30BAHUEM JIO3MMETPA.

W3zydenne nornomeHns 6eTa-4acTHI aTIOMHHUEM.

Pazpnen 8. DjieMeHTHI AaCTPOHOMUH U ACTPOPUIUKH.

Orarnsl pa3BUTHS aCTpOHOMHUH. [IpHKIagHOE M MUPOBO33PEHUECKOE 3HAUEHHE aCTPOHOMUM. [IpuMeHnMOcCTh
3aKOHOB (PU3UKH ISl OOBSICHEHN S TIPHPOIBI KOCMUYECKHX OOBEKTOB.



Meroapl acTpoHOMHYECKHX HccienoBanuidl. COBpeMEHHbIE ONTHYECKHE TENECKOIbl, paJnuoTEIeCKOIIbI,
BHeaTMoc]epHasi aCTPOHOMUSL.

Bupn 3Bé3naoro HeO6a. Co3Besnust, sipKue 3BE3/IbI, IUIAHETHI, HX BUANMOE JIBIKCHHE.

ComnneuHas cucrema.

Connne. ConHeuHast akTUBHOCTG. VcTounuk sHeprun ComnHIa u 3BE3.1.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH. J{narpaMma «CIeKTPabHbINA KIIacc — CBETUMOCTBY. 3BE3IbI INIaBHOU
MOCTIEI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCThY AJIS 3BE37 ITIaBHOM MOCieoBaTeIbHOCTH. BHyTpeHHee
cTpoenue 3BE€3a. CoBpeMeHHbIE NMPEACTABICHUS O IMPOUCXOXKAECHUH U 3Bomonnu ConHIa U 3BE3A. OTalbl JKU3HU
3BE3 L.

Mneunsnii Ilyte — Hama [Mamaxtuxa. Ilonoxxenue u nBumxenue ConHua B I'amaktuke. TuIbl ranakTuk.
Papnoranaktuky u kBa3apsl. UEpHBIE IBIPHI B SIpax rajlakTHK.

Bcenennas. Pacmmpenue Bcenennoii. 3akon Xa0O6ma. Pas0Oeranne ramaktuk. Teopust bonbmioro B3pwiBa.
PenukToBoe uznyueHue.

MacmrabHast ctpykrypa Beenennoit. Meraranakruka.

Hepeménnbie npo0iemMbl aCTpOHOMHH.

Yuenuuecxkue navnrwooenus.

HaGmtonenust 38€31H0r0 HeOa HEBOOPYKEHHBIM IJ1a30M C UCTIONB30BAaHUEM KOMITBIOTEPHBIX TPHUIIOKEHUH IsT
OIIpe/IeIeHUsI TIOJIOKEHHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/ist CeBEpHOrO MoiyIapus
U SIPKUE 3BE3/IBI.

Habnronenus B Teneckon JIyHbI, TUIaHET, TYMAHHOCTEH M 3BE3/THBIX CKOTICHU.

Du3nyecKknii NPaKTHKYM.

CHOCO6BI N3MEPCHUA (bI/ISI/I‘-ICCKI/IX BCIIMYHUH C UCIIOJIB30BAHHUEM aHAJIOTOBBIX H HI/Iq)pOBI)IX N3MEPUTEIIBHBIX
NpUOOPOB M KOMITBIOTEPHBIX JIATYMKOBBIX CHCTEM. AOCONIIOTHBIE M OTHOCHTENBHBIE IMOIPEIIHOCTH H3MEPEHHI
¢usnueckux BeauuuH. OIEHKA MPAHHIL TOTPEITHOCTEH.

[TpoBeneHre KOCBEHHBIX W3MEPEHWI, MCCIENOBaHMI 3aBUCUMOCTEH (U3UUECKUX BEIUYMH, IMPOBEpPKa
NPEUIOKEHHBIX THIIOTE3 (BBIOOp M3 PaboT, OMMCAHHBIX B TEMAaTHYECKHX pa3zienax «YUYeHHMYEeCKHH 3KCIEepPHMEHT,
na0opaTopHbIe pabOoThI, IPAKTUKYMY).

Oo6o01maro1iee NOBTOpeHMeE.

OO6oOmmenne M cUCTeMaTH3alMs COIEp)KaHUS pasfenoB Kypca «MexaHuka», «MonekynspHas (Qu3uka M
TepMOIMHAMHUKa», «OJeKkTpomuHamukay, «Komebanus u  BomHBDY, «OCHOBBI  CIELHMANBHOM  TEOpHH
OTHOCUTENBHOCTHY», «KBaHTOBas (hu3HKa», «DIEMEHTHI aCTPOHOMUH U aCTPOQU3UKMY.

Ponb ¢u3uku M acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTMUECKOM, COLMAbHOW M ATHYECKOH cdepax
JeATENFHOCTH YelIOBeKa, pOlib U MeCTO (DM3HMKH M aCTPOHOMHH B COBPEMEHHOH HayYHOHW KapTHHE MHpPA, 3HAUCHHUE
OITUCATENILHOM, CUCTEeMAaTH3UPYIOIEH, 00bSICHUTENBHOM U MPOrHOCTHYECKON (PYHKIMI Qu3ndecKol TEOpHH, POIb
¢usnueckoii Teopun B GOPMHUPOBAHUN NPEICTABICHHUH O (PU3UUECKOM KapTHHE MHPA, MECTO (PU3NUECKON KapTHHBI
MHpa B 00IIEM PsLy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTaBICHUH O IPUpPOIE.

MesknpeaMeTHbIE CBSI3H.

W3ydenne kypca Gu3uku yriayonéHHOro ypoBHA B 11 Kiacce oCyIIEecTBISETCA C y4ETOM COIepKaTelbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMn MaTeMaTHKH, OHOJIOTHH, XUMHH, Teorpaguu ¥ TEXHOIOTHH.

Meosrcnpeomemuvie ROHAMUA, C6AZAHHBIE C U3YUEHUEM MENO0006 HAYYHO20 NOZHAHUA: SIBIICHUE, HAYIHbBIH
¢akr, rumoresa, (pU3MUECKas BENMYHMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, HKCIEPHMEHT, MOIEIHPOBAHHE, MOIEIb,
U3MepeHHe, OTPeNTHOCTH U3MEPEHUH, H3MepUTeNbHBIE PHUOOPE, HU(poBas 1adbopaTopHsl.

Mamemamuxa: perieHre cucTeMsl ypaBHeHHH. TpuroHomerpuyeckue QyHKIMU: CHHYC, KOCHHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJECTBO. BEKTOPBI M MX NMPOEKIMH HA OCH KOOPAMHAT, CIOKECHUE
BeKTOpOB. IIpom3BonHble dmeMeHTapHbIX (yHKumi. [Ipu3Haku momoOus TpeyroJbHUKOB, ONpeNeieHHe IUIONa
IUTOCKUX (UTYp U 00BEMA TelL.

Buonozua: snextpuueckne SBICHUS B JKMBOW IIPHUpPOAE, KojeOaTenbHBbIC NBIDKCHUS B JKMBOW TPHPOZAE,
9KOJIOTMYECKHE PUCKU TIPH IPOM3BOACTBE AIICKTPOIHEPTHH, IICKTPOMArHUTHOE 3arpsi3HEHNE OKPY KAaromen Cpempl,
YIBTPa3BYKOBAasl ANATHOCTHUKA B MEAMIMHE, ONTHYIECCKUE SBICHHS B )KUBOH MPHUPOJIE.

Xumus: CTpoeHHE aTOMOB ¥ MOJIEKYJI, KPHCTAJUTMUYECKAs! CTPYKTypa TBEPIBIX TEll, MEXaHU3MBI 00pa30BaHUs
KPUCTAJNTMYECKON PEIIETKH, CIEKTPAIbHbIA aHAJIN3.

T'eozpagpus: MarHWTHBIE TIONMIOCA 3E€MIIM, 3QJIS)KH MArHUTHBIX PyX, (OTOCHEMKA 3€MHOM IMOBEPXHOCTH,
ceiicmorpad.

Texnonozus: NpuMeHEHNE MTOCTOSHHBIX MarHUTOB, SJIEKTPOMArHUTOB, 3JIEKTPOIBUraTeNb SIKOOH, reHepaTop
TIEpEeMEHHOr0 TOKa, WHAYKIMOHHAS Te4b, JMHUM 3JIEKTPONepenad, 3JIeKTPOJBUIaTeNb, pajaap, paauonpHEMHUK,



TEeNeBU30p, aHTeHHa, TenepoH, CBY-meup, yapTpa3BykoBasi IHMArHOCTHKA B TEXHHWKE, MPOESKIMOHHBIM ammapar,
BOJIOKOHHAsI OIITHKA, COJIHEYHasl OaTapesi, CITyTHUKOBBIC TIPUEMHUKH, sIEpHast SHEPreTHKA M 9KOJIOTHYECKUE aCTIeKTHI
e€ pa3BuUTHSL.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMBI 10 ®U3UKE HA YPOBHE CPEJIHEI'O

OBIIEI'O OBPA3OBAHIMAJIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE Pe3yJILTAaThl OCBOCHUS y4eOHOro mpeamera «®u3nka» IOIKHBI OTpakaTh TOTOBHOCTh U

CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPCHHEH MO3UITUCH JTHYHOCTH, CHCTEMON
LIEHHOCTHBIX OPHEHTALIMH, MMO3UTHBHBIX BHYTPEHHHUX YOEKIEHHH, COOTBETCTBYIOMINX TPAJULIHUOHHBIM IIEHHOCTSIM
POCCHICKOr0 001IeCTBa, paCIIMPEHHE XXU3HEHHOT'0 ONBITA U OIBITA IESITENEHOCTH B TIPOLIECCE PeaTH3allii OCHOBHBIX
HaIpaBJIeHUN BOCIUTATEIbHON AEATEIbHOCTH, B TOM YHCIIE B YaCTH:

IrPa’kIAHCKOr0 BOCIIMTAHMSA:

e  cOpPMHUPOBAHHOCTh TPAKIAHCKOW MO3MIMHU O0YYarOUIerocsi Kak akTHBHOTO M OTBETCTBEHHOrO 4YJIeHa
poccuiickoro o0IIecTBa;

®  MPUHATHE TPAJAUIMOHHBIX OOIEYEIOBEYECKUX TYMaHHUCTHYECKUX U IEMOKPATUYECKUX IIEHHOCTEI;

® TOTOBHOCTh BECTH COBMECTHYIO AEATENBHOCTh B MHTEPECax I'PakJaHCKOro OOIecTBa, y4acTBOBATb B
CaMOYIIPaBJIEHUH B 00pa30BaTEIbHON OpraHU3allly;

e yMEHHE B3aMMOJEWCTBOBATh C COIHMAJIBHBIMH WHCTUTYTAMH B COOTBETCTBUM C HMX (YHKIMSIMH H
Ha3HauYCHHUEM;

®  TOTOBHOCTb K T'YMaHUTAPHOMU U BOJIOHTEPCKOM AEATEIbHOCTH.

NATPUOTUYECKOr0 BOCTIMTAHMSA:

e  cOpPMUPOBAHHOCTH POCCUHCKON IPaIaHCKOW UJIECHTUYHOCTH, MATPUOTHU3MA;

° HEHHOCTHOC OTHOIIEHUE K ITOCYAapCTBEHHBIM CUMBOJIAM, JOCTHIKCHUIM pOCCHﬁCKHX y'-IéHI)IX B 06_]'[8.CTI/I
(U3UKH U TEXHHKE.

JAyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

e  Cc(HhOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITHUECKOTO TIOBEICHHS;

e  CIIOCOOHOCTh OLCHMBATH CHTYalUIO M IPHHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYACh Ha MOPabHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B JIEATEIBHOCTH Y4EHOTO;

e  OCO3HaHME JIMYHOI'O BKJIaJIa B IOCTPOEHHE YCTOMYMBOro OymyIiero.

3CTETHYECKOro BOCIIMTAHUA:

®  3CTETHYECKOE OTHOLIEHHE K MUY, BKIIOYas 3CTETHKY HAyYHOTO TBOPYECTBA, MPHUCYIIEro (QU3NMUEcKoi

HayKe.
TPYAOBOr0 BOCIIMTAHUSA:

e HHTEpeC K Pa3iIMYHBIM cepaM NpodhecCHOHATBHOM ASITETLHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PU3UKOH U
TEXHUKOH, yMEHHE COBEPIIATh OCO3HAHHBIN BEIOOp Oymyel nmpodeccuu v peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TUIAHBL;

®  TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO 1 cCaMOOOPa30BaHHUIO B 00IACTH (PU3UKH Ha IPOTSHKSHUH BCSH
KU3HH.

JKO0JIOTHYECKOr0 BOCIIMTAHMA:

e  chOpPMHUPOBAHHOCTH IKOJIOTHUECKOH KYNbTYphl, OCO3HAHME TIIIOOATBHOTO XapakTepa 3KOJIOTMYECKHX
mpobiem;

®  [UIAHMPOBAHME U OCYIIECTBIECHUE ACUCTBUI B OKPYKAIOLIEH Cpelie Ha OCHOBE 3HAHUS LIETEW yCTOMYHUBOTO
Pa3BUTHS YEIIOBEYECTBA;

®  paCILIMPEHHE ONbITA JAEATEIIBHOCTH YKOJIOrMYECKON HANPABIEHHOCTH HA OCHOBE MMEIOINUXCS 3HAHMM I10
¢uznke.

LHEHHOCTH HAYYHOI0 MO3HAHUSA:

e chOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUCCKOH
HayKH;

®  OCO3HAHME IIEHHOCTH HAYYHOH JESTENbHOCTH, TOTOBHOCTH B TPOIIECCE N3YUECHUS (PU3UKH OCYIIECTBIST
MIPOEKTHYIO U UCCIIEAOBATENLCKYIO JEATENBHOCTh HHIANBUAYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/bHBIC YHHBEPCATbHBIEC Y4eOHbIe AeiiCTBUS



ba3oBrble JJornueckne aeiicTBUs:

CaMOCTOSTEITFHO (POPMYIIAPOBATh U aKTyaTH3UPOBATE IPOOIIEMY, paCCMaTPUBAThH €€ BCECTOPOHHE;
OTIPEAETATh LeNU AeSITeNbHOCTH, 3a/1aBaTh APaMETPhI U KPUTEPUN UX TOCTUKEHHUS,

BEISBJISATH 3aKOHOMEPHOCTH U TIPOTUBOPCUHUS B PACCMATPUBACMBIX (DU3UICCKUX SBJICHUSX;
pa3pabaTeiBaTh IUIAH pEIICHHWS TMPOOIEMBI ¢ YYETOM aHaAM3a HWMCIOIIUXCA MATCPUANBHBIX U
HeMaTepUalIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB 1EJISIM, OLIEHUBATh PUCKU
TOCJIEICTBUHN JACATEIHHOCTH,

KOOPJWHUPOBATh M BEHINONHATH PAaOOTY B YCIOBHSAX PEabHOIO, BHPTYAJILHONO ¥ KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBHS;

Pa3BHUBATh KPEaTHBHOE MBINUICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciieoBaTeIbCKHe AelCTBUS

BJIAJICTh HAYYHOH TEPMHUHOJIOTHEH, KITFOYEBBIMH TIOHSTHSIMH U METONAMHU (PU3UUECKOI HAYKH;

BJAJICTh HABBIKAMH Y4eOHO-HCCIIEIOBATENBCKON M MPOSKTHOH JEeATeIbHOCTH B O0NACTH (PUBHKH,
CITOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOMCKY METOAOB pelLICHHUs 3a1a4 (pU3MIECKOro
COJIepIKaHUSI, TPUMEHEHHUIO PA3IMYHBIX METOOB MO3HAHUS;

BJIAJICTh BUJAMHU JCSITEIHHOCTH 110 TIOMYISHHUIO HOBOI'O 3HAHMS, €r0 HHTEPIPETAInH, TPEOOPa3OBAHUIO U
NPUMEHEHUIO B PA3UYHBIX YICOHBIX CHTYalMsIX, B TOM YHCIIE MPU CO3JaHHU Y4eOHBIX MPOEKTOB B
obnactu puzukwy;

BBISABJIATH IPUIUHHO-CIICACTBEHHBIC CBA3U U aKTYAJIU3UPOBATH 3aav1y, BBIABUTAThL I'MIIOTE3Y eé peuICHus,
HaXxOJIWUTb aprymMeEeHTbl JId J0Ka3aTCJIbCTBA CBOHX yTBep)K}IeHPIﬁ, 3aJlaBaTb MapaMeTpbl U KPUTCPHUU
peleHus;

AHAJIM3UPOBATH IIOJYUYCHHBIE B XOJAC€ PCEHICHHA 3aJadyu pPE3YyJbTaTbl, KPUTUYECKU OLECHHUBATHL HX
AOCTOBEPHOCTD, IIPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSAX,

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 33a1a4l B 00Pa30BaTE/IbHOM ACATEILHOCTH, B TOM YHCIIE MPH
U3y4eHUH HU3UKH;

JIaBaTh OLICHKY HOBBIM CHTYALsIM, OLICHHBATh IPHOOPETEHHBII OIIBIT;

YMETh IEPEHOCUTD 3HAHMSI [0 (PU3UKE B IPAKTHICCKYIO 001aCTh KU3HEACATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIIBUIaTh HOBBIC HJICH, NIPEIAraTh OPUTHHAIBHBIC OIXOABI H PELICHHUS;

CTaBUTH MPOOJIEMBI U 32[1a4H, TOIYCKAIOIIHE aTbTePHATUBHBIC PELICHHSL.

Pabora ¢ uHpopmanueii:

BJIAJIeTh HaBBIKAMH MONYyYeHHs HHYOPMALUH (PH3UIECKOTO CONEPKaHUsI U3 HCTOYHHKOB Pa3HbBIX TUIIOB,
CaMOCTOSTEIBHO OCYIIECTBIATH IOWCK, aHAINW3, CHCTEMAaTH3aLHUI0O M HHTEPIpETaluio HH(OpPMauu
Pa3INYHBIX BUIOB U (OpPM NpecTaBICHHS;

OLICHMBATh JOCTOBEPHOCTH HH(OPMALHH;

UCIIONB30BaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJNOTMH B pPEIICHUH
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX M OpraHM3alMOHHBIX 3aJady C CcOONIoAeHHEeM TpeOoBaHHN
SPrOHOMHKH, TEXHUKH 0€30MacHOCTH, TMTHEHBI, pecypcocOepeKeH s, MPaBOBBIX M ITHYECKUX HOPM,
HOpM HH(OPMAIIMOHHOH 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOrO COAEPXNAaHMA B PA3NUYHBIX (opMmarax ¢ Yy4E€TOM Ha3HAYCHHs
nHGOPMAIUK U LEJIEeBOH ayUTOPHH, BEIOMpas ONTHMAIBHYIO ()OpMY NPENICTABICHIS U BU3yaH3aLliH.

KOMMyHI/lKaTHBHble YHuBeEpcajabHbIe y‘leﬁﬂble JedcTBHS:

OCYILIECTBILATE OOIIEHNE Ha YpOKaxX (DM3HKU M BO BHEYPOUHOI! IeSTEbHOCTH;

pacIio3HaBaTh NPEIIOCHIIKN KOH(DINKTHBIX CUTYAIIMH U CMSATYaTh KOH(IUKTHI;

Ppa3BEPHYTO 1 JIOTHYHO M3JaraTh CBOIO TOUKY 3PEHHS C UCTIOIB30BAHIEM SI3BIKOBBIX CPEIICTB;

TIOHNUMATh U UCIOJIB30BATh MPENMYIIECTBA KOMaHIHOW ¥ MHANBUIyaIbHON paboTHI;

BBEIOMPATh TEMATHKY U METOABI COBMECTHBIX NEHCTBUH ¢ YU€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)JIOTO WICHA KOJJIEKTHBA,;

MIPUHAMATh IIETTH COBMECTHOW ESTENbHOCTH, OPraHM30BBIBATH W KOOPAWHHPOBATH IEHCTBUS IO €€
JOCTIDKEHHIO: COCTAaBJIATh IUIaH ACHUCTBUH, pacOpenensaTb POl ¢ Y4ETOM MHEHHUH YYacTHHKOB,
00CyX/1aTh Pe3yNbTaThl COBMECTHOH PabOTBI;

OIICHMBATh KAadeCTBO CBOETO BKIAJa M KaXKJIOr0 y4JacTHHKAa KOMaHIBl B OOIIMHA pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHSIM;



npeajiaratb HOBBIC IMPOCKTHI, OLICHUBATHL UACU C MO3UIIMHN HOBHU3HBI, OPUTI'MHAJIbLHOCTH, HpaKTH‘IeCKOfI
3HA4YUMOCTH,

OCYHICCTBJIATH MO3UTUBHOC CTPATCTMICCKOC IMOBCACHUC B PA3JIMYHBIX CUTYallUAX, IPOABJIATL TBOPUYECTBO
u B006pa)K6HI/Ie, OBITE WHHUIIMAaTHBHBIM.

PeryasiTuBHbIe yHUBepcaIbHbIe y4eOHbIe AeiicTBUS
Camoopranuzanus:

CaMOCTOSITETIHHO OCYIIECTBIISITh TO3HABATENBHYIO AEATEIBHOCTh B 00NacTH (U3UKH U aCTPOHOMUH,
BBISIBIISITH IPOOJIEMBL, CTaBUTh U (DOPMYIMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHUS Pacu€THBIX M KAa4eCTBEHHBIX 3a/ad, IJIaH BBIIOTHEHUS
MIPaKTHYECKOH pabOTHI ¢ YIETOM HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U ITPEATIOYTEHHIHA;
JlaBaTh OLIEHKY HOBBIM CUTYaIUsM;

pacumpsTh paMKH y4eOHOTI0 TIpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHH;

Jie7IaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATH €r0, OpaTh Ha ce0st OTBETCTBEHHOCTD 33 PEIICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OMBIT;

CIOco0CTBOBAaTh (POPMHUPOBAHHIO U TPOSIBICHHUIO 3PYIUIUHN B 00NaCTH (PM3HMKH, MOCTOSHHO TOBHIIIATH
CBOI1 00pa3oBaTeNbHbBII U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTpOJIb, 3MOIIHOH3JIBHBIﬁ HHTECJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYallusIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHUBATh COOTBETCTBHE
Pe3yNbTAaTOB LEISM;

BJIAQJCTh HABBIKAMH IIO3HABATEIBHOW pEQIECKCHM KaK OCO3HAHMSA COBEPIIACMBIX JIEHCTBUH U
MBICJIUTENIBHBIX [TPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMM;

UCIIOJIb30BaTh NPUEMBI pe(IIEKCHH JUTS OLIEHKH CHTYallMH, BEIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IIPUHUMATb MOTHUBBI U ApIYMEHTBI APYTUX [IPU aHAIU3E PE3YJIbTaTOB IEATEIbHOCTH;

NPUHUAMATH ce0sl, TOHUMasi CBOU HEIOCTATKU M JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U ApIYMEHTBI APYTUX [IPU aHAJIU3€E PE3YJIbTaTOB JEATEIbLHOCTH;

MpU3HABATh CBOE MIPABO M MPABO APYTUX Ha OIMIMOKH.

B mporecce AOCTHIKEHHS JIMYHOCTHBIX PE3yNbTATOB OCBOCHMS MPOrpaMMbl MO (pU3HKE VISl YPOBHS CpPEOHErO
obmiero o00pa3oBaHHs y OOYYAIOIIMXCS COBEPIICHCTBYCTCS SMOLMOHAJBHBIA HMHTEIUICKT, MPEIONAraroIiii
c(hOpMHUPOBAHHOCTB:

CaMOCO3HaHMsI, BKIIOYAOIIET0 CIHOCOOHOCTh IIOHMMAaTh CBOE HSMOLMOHAJIBHOEC COCTOSIHHE, BHACTH
HAIpaBIICHUs Pa3BUTHUS COOCTBEHHON SMOIMOHAIILHON chepbl, ObITh YBEPEHHBIM B ce0e;
CaMOpETyINPOBAHHsI, BKJIIOYAIOIETO CAMOKOHTPOJIb, YMCHHE MPHHHMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHUE, CIIOCOOHOCTD aIalTHPOBATHCS K SMOLUOHATBHBIM H3MEHECHISIM U MPOSIBIATH THOKOCTD, OBITH
OTKPBITHIM HOBOMY;

BHYTPCHHEl MOTHBAIlMM, BKIIOYAMOIICH CTPEMJICHHEC K IOCTIDKCHHIO LIENH M YCIEXY, ONTHMH3M,
HMHULHATUBHOCTB, YMEHUE ACHCTBOBATH, HCXOMIS U3 CBOMX BO3MOXKHOCTEH;

OMIIATHH, BKITIOYAOIICH CIIOCOOHOCT IIOHMMATh IMOLMOHAIBHOE COCTOSIHHAE IPYTUX, YIUTHIBATD €r0 IPH
OCYLIECTBICHHH OOMLICHMUS, CIIOCOOHOCT K COYYBCTBHUIO M COTICPESIKUBAHMIO;

COLMANBHBIX HABBIKOB, BKIIOYAIONIMX CIOCOOHOCTh BBICTPAMBATH OTHOIICHHS C APYTHMHU JIFOJBMH,
3a00THUTBCS, IPOSIBIATH HHTEPEC M Pa3peIlaTh KOH(IUKTEL.

I[MPEJIMETHBIE PE3YJIbTATBI

K xoHry obOyuenust B 10 knacce TpenMeTHBIC pe3ylmbTaThl Ha YIIyONEHHOM YpPOBHE IOJDKHBI OTpakaTh
c(hOPMHUPOBAHHOCTE y O0YJAFOIIUXCSL YMEHHIA:

TTOHUMATh POJIb (PU3UKH B SKOHOMHYIECKOH, TEXHOIIOTHIECKOH, IKOIOTHIECKOH, COIMaTbHON U ITHIECKON
cepax NeATETHPHOCTH YENOBEKa, POIb W MECTO (PM3WKM B COBPEMEHHOH HAay4YHOW KapTHHE MUpA,
3HAYCHHWE OIMCATENBHON, CHUCTEMATH3UPYIOMIEH, OOBSICHUTECIHPHOM W IPOTHOCTUYECKON ()YHKIIHI
(hU3NIECKOI TEOPHH — MEXAHWUKH, MOJICKYIAPHON (GU3UKU U TSPMOINHAMUKH, POJIb (PU3MUECKON TEOPUH
B (popMupOBaHUYN TIpEICTABICHHN O (PU3MUECKOI KapTHHE MUPA;

pasIUYaTh YCIOBUS MPUMEHUMOCTH MOJENeH (GU3UUECKUX Te U MPOIEeCCOB (SBICHUI): MHEePIHATbHAS
cucreMa OTcu€ra, aOCONIOTHO TBEpIOE TEIO0, MaTepHalbHas TOYKA, PABHOYCKOPEHHOE NBIKCHUE,



cBOOOIHOE TMajieHue, a0COIIOTHO ylpyras Aedopmarius, abCOIIOTHO YIPYroe U aOCONIOTHO HEYIpyroe
CTOJIKHOBEHHMSI, MOJENU Ta3a, XHUAKOCTH M TBEPAOro (KPUCTAUIMYECKOTrO) Tella, HIeajbHBIA Tas,
TOYEUHBIN 3apsill, ONHOPOJHOE IIEKTPUUECKOE IOJIE;

pa3nuyaTh ycloBUs (TpaHMIBI, 00JIACTH) NMPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, NMOHMMATh BCEOOIIUit
xapakxTep (pyHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh NCTIONB30BaHMS YaCTHBIX 3aKOHOB;
aHAJM3UPOBATh M OOBSICHATH MEXaHMUYECKHE TIPOLIECCHI M SIBJICHHS, UCIIONB3Ysl OCHOBHBIE MOJIOKEHHS U
3aKOHBl ~MEXaHWKH (OTHOCHTENBHOCTh  MEXaHHYECKOTO  JBIDKCHUS, (OpPMYJbl  KHHEMAaTHKH
PaBHOYCKOPEHHOTO JBW)KEHHMs, INpeoOpa3oBaHusi [aiwiiest Iyl CKOPOCTH W TEpeMEIIEHHs, 3aKOHEI
HeroToHa, MpUHIMII OTHOCUTENBHOCTH [ anmies, 3aKOH BCEMHUPHOI'O TATOTEHHUS, 3aKOHBI COXPaHEHUS
UMITyJIbCa U MEXaHHYECKOW SHEpPTUH, CBS3b PaOOTHI CHIIBI C W3MEHEHHEM MEXaHMYECKOW JHEepIuu,
YCIIOBHS PaBHOBECHsI TBEPOrO TeNa), MPH 3TOM HCIIOIb30BATh MATEMAaTHYECKOE BBIPAKCHHE 3aKOHOB,
yKa3bIBaTh YCJIOBUSl NPHUMEHHMOCTH (DM3MUECKHX 3aKOHOB: TpeoOpazoBanHuii ['ammmes, BTOporo u
TpeTbero 3akoHOB HbIOTOHA, 3aKOHOB COXpPaHEHHUS HMIIYIbCca W MEXaHHYECKOW SHEpPIruu, 3aKoHa
BCEMHPHOI'O TATOTEHMUS;

aQHAJIM3UPOBATh M OOBSICHATH TEIUIOBBIE MPOILIECCH U SBJICHUS, HCIIONb3Ysl 0ocHOBHBIE nonokeHns MKT u
3aKOHBI MOJICKYJSIpHONH (PM3WKM M TEPMOIUHAMHUKH (CBS3b AABJICHHS HIIEAIbHOTO Taza CO CpeIHeH
KWHETUYECKON 3HEepruel TEeIUIOBOrO JABWXKEHHS M KOHLEHTpAIMel ero MOJIEKYJ, CBSI3b TeMIEpaTyphl
BEIIECTBA CO CpeAHEH KHUHETHUECKOW PHEpruei TemIoBOro IBIKEHHS €ro 4acTHll, CBSA3b JaBICHUS
U/ICAIBHOTO Ta3a ¢ KOHLIEHTpAaIMel MOJIEKYJI U ero TeMIlepaTypoii, ypaBHeHHe MenaeneeBa—Knanelipona,
HepBbIﬁ 3aKOH TCPMOJIMHAMHUKH, 3aKOH COXpPaHCHUA OHEPIHU B TEILIOBBIX npoueccax), Ipru 3TOM
UCTIONIb30BaTh MAaTEMAaTHYECKOE BBIPA)KEHHE 3aKOHOB, YKa3bIBaTh YCIOBHS MPUMEHHUMOCTH ypPaBHEHUS
MenneneeBa—Knaneiipona;

AHAJIM3UPOBAThL U O6’b$ICH$ITI) OJICKTPUYCCKHUEC SBJICHUSI, UCIIONIB3Ysl OCHOBHBIC ITOJIOXKCHUS W 3aKOHBI
3JIEKTPOAMHAMHUKHY (3aKOH COXpaHEHUs >3JIEKTPHUUECKOro 3apsia, 3akoH KyloHa, HOTEHIIMAbHOCTh
QJIEKTPOCTATUYICCKOI'O TII0JIA, MPUHIUII CYNEPHNO3UIUU DJICKTPHUICCKUX l'[OJ'[GfI, Ipu 2TOM YKa3bIBas
yCIIOBHS IPUMEHUMOCTH 3aKkoHa KyroHa, a Takxke IpaKTU4eCKH BaXKHbIE COOTHOIIEHHS: 3aKOHbI OMa 115t
ydacTka Uermd W JJisi 3aMKHYTOW JJekTpuueckoit 1enu, 3akon Jxoyns—Jlenua, npasuina Kupxroda,
3aKkoHbl Papajes ATl NEKTPOIN3a);

ONMCHIBATh (DU3MUYECKHE MPOLECCHl M SBJCHHSA, HCIONB3YA BEJIUYMHBL IEpeMelieHHe, CKOpPOCTb,
YCKOpEHHE, UMITY/IbC Tella U CHCTEMBI Tell, CHJIa, MOMEHT CWJIBI, JaBJICHUE, MOTEHIMAJIbHAS 3HEpPIus,
KHUHETHUYECKas DHEPTHs, MEXaHU4YeCKas SHepIrus, padoTa CHIIbl, LEHTPOCTPEMUTENbHOE YCKOPEHHE, CHIla
TSDKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHUS, MOIIHOCTb, YHEPT U B3aUMOJCUCTBHS Tena ¢ 3eMIei BOIU3M eé
MOBEPXHOCTH, DHEPrus YHOpYyrod JaedopMannyd MPYKUHBL, KOJIWYECTBO TEIUIOTHI, aOCOIIOTHAs
TeMIepaTypa Tella, paboTa B TEPMOAMHAMHUKE, BHYTPEHHSS SHEPTUs MACATHHOIO OZHOATOMHOrO rasa,
pabora ueaIbHOro ra3a, OTHOCUTEIbHAS BIaXHOCTh Bo3ayxa, KII/I uneanbHOro TEIUIOBOTO IBUraTENs;
JIEKTPUUECKOE M0JIe, HAMPSKEHHOCTD 3JIEKTPUUIECKOr0 IO, HANPSHKEHHOCTH IO TOYEYHOrO 3apsia
WJIN 3apsDKEHHOTO IIapa B BaKyyMe U B AUAJIEKTPHUKE, NOTEHIMAN JIEKTPOCTATHUECKOr O IO, Pa3HOCTh
MIOTCHIUAJIOB, JJIEKTPOABIKYIAs CUJIa, CHJIa TOKa, HANpsDKEHHWE, MOIIMHOCTh TOKA, 3JIEKTpUYecKas
€MKOCTB IIIIOCKOTO KOHAEHCATOPa, CONPOTHUBIIEHHUE YIaCTKa IIEMH C IIOCIEI0BATEIbHBIM 1 IapaJlICIbHbIM
COEIMHEHUEM PE3UCTOPOB, SHEPTHSI AIEKTPHUECKOTO OIS KOHAECHCATOPA;

OOBSCHATE OCOOCHHOCTH IIPOTEKaHUS (U3MYECKHX SBJICHHI: MEXaHHYECKOe JBIKEHHE, TEIUIOBOE
JBIDKEHUE YacTHIl BEIECTBA, TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE ABWXKEHHE, AN dy3usi, NCIapeHue,
KANIEHWE W KOHAGHCAIMsA, IUIABICHWE M KPHCTAJUIM3AIMsA, HAIPaBICHHOCTh TeEIJIONepenayy,
JIEKTPU3AINS Tell, S3KBUIIOTEHIIMATBHOCTD TOBEPXHOCTH 3apsKEHHOT O IPOBOIHUKA,;

MIPOBOJIUTH HCCIEAOBAHHE 3aBUCHMOCTH OJHOM (PU3NUECKOW BENMYHMHBI OT IPYrod ¢ MCIOIb30BaHHUEM
MIPSAMBIX M3MEPEHHH, NMPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHI HMONTYUYCHHOU
3aBUCHMOCTH (PM3WIECKUX BEITMIHH B BUJIE TPa(hUKOB ¢ yI€TOM aOCOMIOTHBIX MOIPEITHOCTEN N3MEPEHHNH,
JIeTaTh BBIBOBI 110 PE3YIbTaTaM HCCIIEIOBAHMS;

MIPOBO/INTh KOCBEHHbIE M3MEPEHUsS (PU3NYECKWX BEIWUMH, IIPHU 3TOM BBIOMPATh ONTHMAJIBHBIA METOH
M3MEpEeHNs, OLICHUBATh A0COIOTHBIE M OTHOCUTENBHBIE TOTPEITHOCTH MPSIMBIX M KOCBEHHBIX M3MEPEHUH;
MIPOBO/INTH OMBITHI IO TMPOBEPKE MPEIJIOKECHHONW THIOTE3bl: IUIAHHPOBATh 3KCIEPUMEHT, COOMpaTh
SKCHEPUMEHTANBHYIO YCTAHOBKY, aHAIIM3UPOBATh MOIy4EHHBIE PE3YNbTaThl U JEIaTh BBIBOJA O CTaTyce
MIPEUI0KEHHOM TUIOTE3BL;



cobmromaTh mpaBmiia O€30MacHOr0 TpyJda TpH IPOBEACHWM HCCIEAOBaHWN B paMKax ydeOHOro
9KCIIEPUMEHTa, TIPaKTUKyMa M  Yy4eOHO-HMCCIIEOBATENILCKOM W TPOSKTHOW  JEATEIbHOCTH  C
WCIIONIb30BAaHUEM M3MEPUTEIBHBIX YCTPOUCTB U J1aOOpaTOpHOTo 000pyIOBAHMS;

pemarts pac4€THBIE 3a/1auy C SIBHO 33/IaHHON M HESBHO 3a/IlaHHON (DPM3UUECKOM MOJIENIBIO: HAa OCHOBAHUH
aHaJM3a ycioBHs OOOCHOBBIBATH BHIOOp (pm3mueckoil Mopenu, oTBedaromield TpeOOBaHWAM 3ajauu,
TIPUMEHSATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl (PU3HYECKUX TEOPHIA TIPH UCTIONB30BAHUH
MaTeMaTH4eCKHX METOJOB pEelIeHUs! 3a1ad, MPOBOIUTH Pacy€Thl HA OCHOBAHMM MMEIOIIMXCS JaHHBIX,
aHAJIM3UPOBATh PE3yNbTaThl U KOPPEKTUPOBATH METO/IBI PEIICHHUS C YIETOM HOYYEHHBIX PE3YIbTATOB;
pemars KauecTBEHHbIE 3a/lauy, TpeOyIole MPUMEHEHNS! 3HAHUH U3 Pa3HBIX pa3/ieNioB Kypca (H3HKH, a
TaKKe MHTETpallid 3HAHWUM W3 APYrUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BHICTPANBATh
JIOTHYECKYIO IIETIOYKY PacCyXJIEHUH ¢ OIOpol Ha M3Y4eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (prU3NvecKue
SIBIICHUS;

UCIIOIb30BaTh TEOPETUUECKHUE 3HAHUS JJIsl OOBSICHEHNS! OCHOBHBIX MPUHIIUIIOB Pa0OTHl M3MEPUTENILHBIX
npuOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOIOTHYECKHX IPOIIECCOB;

NPUBO/INTh TPUMEPHI BKJIaJa POCCUHCKHX M 3apyOEXHBIX YYEHBIX-(U3NKOB B pa3BUTHE HAayKH, B
00BsICHEHHE TIPOLIECCOB OKPYIKAIOIIEr0 MUPa, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJM3UPOBATh M OLIEHWBATH IOCIEICTBHS OBITOBOW M MPOM3BOJICTBEHHOM JESTEIBHOCTH YEIOBEKa,
CBSI3aHHOM C (PU3MYECKMMH MpOLECCaMH, C TIO3ULUI SKOJOTHYecKol 0e30MacHOCTH, MPEACTaBICHUH O
palMOHAILHOM TPUPOJIONIOIb30BAaHUN, a TaKKe pa3yMHOM HCIOJb30BAaHUU JIOCTHIKEHUH HAyKd |
TEXHOJIOT M IS AaJbHEHIIIero pa3BUTHS YEIIOBECUSCKOro O0IIEeCTRa;

NPUMEHSTH Pa3IMYHbIe CIOcO0bI paboThl ¢ HHPpOpMalHeil GU3NIecKoro coepKaHus ¢ UCIOJIb30BaHUEM
COBPEMCHHBIX I/IH(bOpMaI_[I/IOHHbIX TeXHOJ’IOFHﬁ, npu 9TOM HCIT0JI30BATh COBPEMCHHbBIC
UH(OPMALIMOHHBIE TEXHOJNIOTMH JUIs TIOMCKAa, TepepadOTKH M TpenbsBieHUs Y4eOHOW W HaydHO-
NOMYJISIpHOW HMH(GOPMALMK, CTPYKTYPHPOBAaHHMS M HWHTEpHpEeTalMd HHPOPMALUH, TOJYyYeHHOH U3
Pa3IMYHBIX HMCTOYHHMKOB, KPUTHYECKH aHAIN3UPOBATH TOJIydaeMyl WH(OpMAalWio M OIIEHHBATh €&
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHMIL, TaK M HA OCHOBE aHaIM3a HCTOYHHUKA MH(OpMALHH;
HPOSIBIIAITE OPTaHU3ALMOHHBIE M IIO3HABATENIbHBIE YMEHHUS CaMOCTOATEIBHOIO NPHOOPETEHHS HOBBIX
3HaHUH B IpoLiecce BHIIOIHEHNS IPOEKTHBIX U Y4eOHO-NCCIIEI0BATENBCKUX PadoT;

paboTaTh B IpyNIE C HUCIOJIHEHWEM Pa3IMYHBIX COLMAJIBHBIX PONEH, INIAaHUPOBATh PabOTy TPYIIIbL,
PaLMOHANIBHO PACIIPEAEIATh AeATebHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJeKBaTHO OLIEHHMBATh BKJIAJ
Ka)KZOr'0 U3 YYaCTHHUKOB I'PYIIIBI B PEIIEHHE pacCMaTPHBAEMOM IPOOIeMBbl;

NPOSIBIIATE MOTHBALMIO K Oyaymied mpodecCHOHaNbHOH AEATENbHOCTH IO CHELHANIBHOCTIM (H3HKO-
TEXHUYECKOr0 TPOQUIIS.

K xoniy obyuenmss B Il Knacce mpenMeTHble pe3yibTaThl Ha YIIIyOJIEHHOM YPOBHE MODKHBI OTpPa)kaTh
c(OPMHUPOBAHHOCTh y OOYUAIOIIMXCSI YMEHHA:

MOHUMATh POJIb (DU3UKU B IKOHOMHYECKOH, TEXHOJIOTMYECKOM, COIMAIBbHON M 3THYEeCKOW cepax
JeATENbHOCTH 4YeloBeKa, pPojlb W MecTO (M3MKM B COBPEMEHHOW HAy4YHOH KapTHHE MHpa, pPOJb
aCTPOHOMHUH B TPAKTUIECKON JEATEIBHOCTH YEIOBEKa M JATbHEHIIIEM HaydHO-TEXHHIECKOM Pa3BUTHH,
3HAYCHWE ONHCATEIBHON, CHUCTEMATH3UPYIOUMIEH, OOBSICHUTECIHPHOM W MPOTHOCTUYECKON ()YHKIHI
(bM3HYECKOI TEOPHHU — ANEKTPOJHHAMUKH, CIIEIUATIBHON TEOPUH OTHOCUTEIEHOCTH, KBAaHTOBOH (PU3HUKH,
ponb ¢usnueckoil Teopur B (HOPMUPOBAHUM MPEACTABICHUIH O (U3UUECKOH KapTHHE MHpa, MECTO
¢u3nuecKoil KapTHHBI MHpa B OOIIEM DAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTaBICHUH O
TIPUPOE;

pa3nuyaTh yCIOBHSA NPHUMEHHMOCTH Mopeneil (pu3ndecKux Tem W MPOLEcCOB (SBJICHMI): OJHOPOIAHOE
JIEKTPHUYECKOE ¥ OTHOPOIHOE MAarHUTHOE ITOJIST, TAPMOHMYECKHE KONTeOaH!s, MaTeMaTHIECKUH MasITHHK,
W7ICANTbHBIA MTPYKUHHBINA MasTHUK, TAPMOHHUYECKHE BOJHBI, UICATIbHBIA KOJIeOaTeNbHbII KOHTYP, TOHKAs
JIMH3a, MOJIENIEH aTOMa, aTOMHOTO SI/Ipa M KBAHTOBOW MOJIENTH CBETA;

pasnmuyaTh yciuoBUs (TpaHUIBI, 00JTACTH) MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB, TIOHMMATH BCEOOIIHIA
xapakTep (pyHIaMEHTAIbHBIX 3aKOHOB ¥ OTPAaHUYEHHOCTh NCTIONB30BAHMS YaCTHBIX 3aKOHOB;
aHAJM3UPOBATh U OOBSACHATH 3JIEKTPOMATHUTHBIE ITPOLIECCHI U SIBICHNS, HCIIONIB3YS OCHOBHBIE TTOJIOKEHHUS
W 3aKOHBI DJEKTPOJMHAMHUKH W CIICNHMAJbHOM TEOPUM OTHOCHTENBHOCTH (3aKOH COXpPaHEHHS
JNEKTPUYECKOro 3apsja, cuina Amnepa, cuia JIopeHna, 3aKOH AJIEKTPOMArHUTHOW MHIYKIHUH, IPaBUIO
Jlenna, cBs3p OJ]C caMOMHIYKIMK B 3JEMEHTE JIEKTPUYECKON IEMH CO CKOPOCTBIO M3MEHEHHS CHIIBI
TOKA, TTOCTYJIATHI CHIENNAILHON TEOPHUH OTHOCHTENIFHOCTH DHHINTEHHA);



AHAIM3UPOBATh W OOBSICHATH KBAHTOBHIC TPOICCCHI M SBIICHWS, WCIONB3Ys ITOJOKCHUS KBaHTOBOM
¢m3ukn (ypaBHeHHMe DWHITEHA A QoToddderra, NMepBBI U BTOpoi mocTynaTtsl bopa, mpuHIMIT
COOTHOIIICHMS HeorpeeraéHHocTel [ elizeHOepra, 3aKOHBI COXpaHEHUsI 3apsI0BOI0 U MacCOBOT'O YHCEN U
SHEPTUH B S/ICPHBIX PEAKITUSIX, 3aKOH PaIOaKTHBHOTO paciaja);

OITUCHIBATh (PU3MUYCCKUE TPOIECCHI U SIBJIICHUS, HCIONB3Yys BEMYMHBL: HANPSIKEHHOCTD 3JIEKTPUIESCKOTO
MOJIsA, TOTEHIMAN BJIEKTPOCTATHYECKOTO TOJs, Pa3HOCTh MOTEHIMANOB, JJIEKTPOABIKYINAs CHIIA,
WHIYKIMS MATHATHOTO TTOJISI, MATHUTHBIH TIOTOK, CHJIa AMITepa, MHIYKTUBHOCTD, YJICKTPOIBIKYINAS CHJIA
CaMOMHIYKIMH, SHEPTUSI MarHUTHOT'O ITOJISI MIPOBOJIHUKA C TOKOM, PEISTUBHCTCKUN WUMITYJIbC, ITOJTHAS
SHEPrHs, SHEPTHs MOKOsI CBOOOTHOM YacTHIbI, SHEPTUS U UMITYJbC (DOTOHA, MAcCOBOE YUCIIO W 3apsl
sipa, SHEPTHS CBSI3U S/pa;

OOBSCHATH OCOOCHHOCTH TPOTEKaHUs] (PU3NYECKHX SBICHHH: OJEKTPOMAarHUTHAS  MHIYKIHSA,
CaMOMHIYKIHMS, pE30HaHC, HHTepdepeHIrs BONH, AWPAKIMs, TUCHEPCHs, MOJHOE BHYTpPEHHEE
oTpaxkeHue, Qoroanekrpudeckuii 3pdekt (dhoroaddekr), amppa- u Oera-pacmagpl sAuep, ramma-
U3IIydeHue sep, GU3nueckre MPUHIIMITBI CIIEKTPAILHOTO aHaJii3a u paboThl Jla3epa;

OTpEe/ICNATh HAlpaBJieHWe WHIYKIMA MarHUTHOTO IOJS TPOBOJHMKA C TOKOM, CHJIBI AMIIEpa W CHIIBI
Jlopena;

CTPOUTh H300pa)kKeHHe, CO3[aBaeMoe IUIOCKHM 3€pKajloM, TOHKOM JIMH30M, M pAacCUMTBHIBATH €ro
XapaKTEePUCTHKH;

NPpUMEHATE OCHOBOIIOJIAraromunue acTpOHOMHUYCCKHUE IMOHATHA, TCOPHMU MW 3aKOHBI [JIA aHaliu3a Hu
OOBsSICHEHUsSI (PM3UUECKUX IIPOIECCOB, IMPOUCXOAAIIMX B 3BE3MaX, B 3BE3JHBIX CHCTEMaX, B
MEKTaJJaKTHUECKOW Cpejie; ABMKEHHs HeOSCHBIX Tell, IBOIONMH 3BE3]1 1 BeeneHHOM;

MPOBOJAUTH UCCIIEAOBAHUE 3aBUCUMOCTEN d)HSI/I‘{eCKI/IX BCJIMYMH C UCIIOJIB30BAHUEM MTPAMBIX H3MepeHHﬁ,
NIPY ATOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJIbTATHI MOJY4EHHOM 3aBHCUMOCTH (PH3MYECKUX
BEJIMUMH B BUJIe TPAQUKOB C y4ETOM aOCONIOTHBIX TMOTPEHIHOCTEH W3MEpPEeHWil, NeNnaTh BBIBOABI MO
pe3ynbTaTaM HCCIeOBaHNS;

NPOBOJIUTH KOCBEHHbIC M3MEpeHHsi (PU3NUECKUX BEJIMYWH, NPU STOM BBIOMpPATh ONTHMANbHBII METOI
U3MEpEHUs], OLICHUBATh a0COIIOTHBIC U OTHOCHTENBHBIE MOIPEITHOCTH MPSIMbIX U KOCBEHHBIX U3MEPEHUIA;
MPOBOJHUTH OMNBITHl IO MPOBEPKE IMPEIIOKEHHOW TUIOTE3bI: IUIAHUPOBATh 3KCIIEPUMEHT, COOMpaTh
SKCHEPUMEHTANBHYIO YCTAaHOBKY, aHAIN3UPOBATh MOMYyYCHHBIC PEe3yNbTaThl U JeTaTh BBHIBOA O CTaTyce
IIPEUI0KEHHOM TUIIOTE3BL;

OITUCHIBATh METO/IBI OTYYECHHUS HAYUHBIX aCTPOHOMUYECKUX 3HAHUM;

coOnroaTh MpaBmia Oe30MacHOro TpyJa MpH IPOBEACHHM HCCIEAOBAaHMN B paMmKax ydeOHOro
JKCIIEPUMEHTa, TPAaKTUKyMa M  Yy4eOHO-HCCIIEIOBATENICKOW W TPOSKTHOW  JEATEIbHOCTH  C
WCIIONIb30BaHUEM M3MEPUTEIIBHBIX YCTPOUCTB U JIAOOpaTOPHOTro 000py/I0BaHUS,

pemarh pacyETHbIC 3a/1auu C SIBHO 33/IaHHOW M HESBHO 3aJIaHHON (DU3UUECKOM MOJIENBIO: HA OCHOBAHUH
aHaJM3a YCIOBHS BBIOMpPATh (DM3MUYECKUE MOJENHM, OTBEYalollue TPeOOBaHWSIM 3ajJadd, NPUMEHSThH
(GopMynbl, 3aKOHBI, 3aKOHOMEPHOCTH U TIIOCTYJaThl (PU3MYECKHX TEOpUil MpPH HCIOIb30BAHHH
MaTeMaTUYeCKUX METOMOB PELICHUs 3a/ad, IPOBOIUTH PAcy€Thl HA OCHOBAHUHM MMEIOIINXCS NaHHBIX,
AHAJIN3UPOBATH PE3YIIBTATHl H KOPPEKTHPOBATH METO/IBI PEHICHHUS C YIETOM MOITYIEHHBIX PE3yIbTAaTOB;
pemaTh KauecTBEHHbIE 3a4a4l, TpeOyIore MPUMEHeHHS 3HAHUN U3 Pa3HBIX Pa3leNioB Kypca (U3UKH, a
TakKe WMHTETPAllid 3HAHUM W3 JAPYIUX TNPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIA: BBICTPAWBAThH
JIOTUYECKYIO IIETIOYKY PACCYXK/ICHUH C OMOpPON Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pu3nvecKue
SIBIICHYIS,

HCTIONB30BaTh TEOPETUIECKUE 3HAHUS IS OOBSICHEHUS] OCHOBHBIX INPHUHIAIIOB PaOOTHI M3MEPUTEIHHBIX
PUOOPOB, TEXHUIECKUX YCTPOUCTB U TEXHOJIOTHUECKUX MPOIIECCOB;

MPUBOAUTEH TIPUMEPHl BKIIAJAa POCCHICKHX W 3apyOSKHBIX YUEHBIX-(DU3WKOB B pa3BUTHE HAYKH, B
00BsSICHEHHE TIPOIIECCOB OKPYKAOIIETO MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

AHAIM3UPOBATh W OIECHUBATH IOCIEACTBHS OBITOBOH W TPOW3BOACTBEHHOW NIESTEIBHOCTH YEIOBEKa,
CBSI3aHHOU C (PM3UUECKUMH TPOIECCAMH, C TIO3UIMHA IKOIOTUIECKOW O€30MacHOCTH, MPEICTaBICHUN O
PAIIOHATTFHOM TIPUPOIONONB30BAHUM, a TakXKe pPa3yMHOM WCIONB30BAaHUM IOCTIKEHUN HAYKH M
TEXHOJIOTHH [T JaTbHEHUIIEr0 Pa3BUTHS YeTIOBEIECKOTO OOIIEeCTBa;

MIPUMEHSATH Pa3IMIHBIE CIOCOOBI PabOoTHI ¢ HH(pOpMAIHel GU3NIECKOTO CONEPIKAHHS C FCIIOIb30BAHUEM
COBPEMEHHBIX  MH()OPMAIMOHHBIX  TEXHOJOTHH, TPH  OTOM  HUCIOIB30BaTh  COBPEMCHHEIC
WHPOPMANMOHHBIC TEXHOJNOTHH IS TOWCKA, TepepaboTKH W TPENbSABICHUS Y4eOHOH W HAydHO-



MONYJISAPHOW HH(OPMAIIUK, CTPYKTYPUPOBAHHS U HWHTEPHpPETAMH HHGOPMAIIUM, MOJYYEHHOH U3
Pa3MYHBIX MCTOYHHMKOB, KPUTUYECKH aHAIM3UPOBATH MOJydaeMyl0 WH(OpMAIMIO U OIEHHBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUIA, TAK M HA OCHOBE aHA/IU3a UCTOYHUKA HH(POPMAIHH;
MPOSIBJISITh OPTaHU3AIMOHHBIE U ITO3HABATENbHBIE YMEHHS CaMOCTOSTENLHOIO MPUOOPETEHHs HOBBIX
3HAHWI B MPOIIECCE BBHIMOIHEHUS MPOSKTHBIX U YU€OHO-HUCCIIEI0BATENbCKUX PadoT;

paborath B TpYIE C WCIOJHEHHEM Pa3IMYHBIX COIMABHBIX POJIeH, MIAHUPOBATH PabOTy TPYIIIIHL,
palMOHANIEHO PaCIpENENATh NeITELHOCTh B HECTAHIAPTHBIX CHTYAIlUAX, aJeKBATHO OICHUBATh BKJIA[
KaX/IOT0 U3 YYaCTHUKOB IPYIIIBI B PEIIEHHE PACCMATPUBAEMOM TIPOOIIEMBI,

MPOSIBJISITE MOTHUBAIMIO K Oymyiied mpodeCCHOHANBHON JIESITENFHOCTH 10 CIEHUATBHOCTM (HhH3UKO-
TEXHUYECKOTO MPOQUIIS.



TEMATHUYECKOE IIVTAHUPOBAHMUE

10 KJIACC
KoanuecTBo yacon DJIeKTPOHHBbIE JesiTeJIbHOCTH YUYUTEJIA €
Ne HaumeHoBaHMe pa3nejioB U TeM (undposrbie) Y4€TOM IPOrpaMMBbI
KonTpoabubie
n/m | NpPorpaMmbl Bcero o0pa3oBaTe/ibHbIE BOCIMTAHMIS
padoThbI
pecypcsl
Pasnea 1. HAYUYHBIA METO/I IO3HAHUS ITIPUPO/1bI
MOOYX/ICHHE YUaIIXCs
co0JII0/1aTh HA YPOKE
00IIEeTPUHATHIE HOPMBI
MOBEICHUS, TIpaBuyIa OOIIEHUS
CO CTapmuMH (yIYUTEIIMHU) U
o http://classfizika.narod.ru/0 CBEPCTHUKAMH IIKOJIbHUKAMN);
11 Hayunslil MeTO IO3HAHUS TPUPOABI 6 7 class.ht
~Class.ntm BOCIIUTaHUE Y YUAI[AXCS
OTBETCTBEHHOI'0 OTHOIIIEHUS K
ydebe, OTBETCTBEHHOCTH 3a
PE3YIbTAThl CBOETO Y4eOHOTO
Tpy/a, COOJI0IeHNE TTPaBUII U
TEXHUKH O€30MTacCHOCTH.
Uroro no pazneny 6
Paznen 2. MEXAHUKA
http://classfizika.narod.ru/0
2.1 Kunemaruka 10 1 ; Elass htm pasBUTHC PETYIATUBHBIX
29 JIHHAMIKA 10 http://classfizika.narod.ru/0 HABBIKOB CaMOOpraHu3alni
' 7_class.htm (BNMUSIHUE KOJUIEKTUBA/yUUTEIS
.. http://classfizika.narod.ru/0
2.3 Crartuka TBEPOro Tena 5 1 ; Elass htm Ha HCTaKTHYHOCTD,
- HEQUCLUUIITIMHUPOBAHHOCTb,
http://classfizika.narod.ru/0
2.4 3aKOHBI COXpaHEHHS B MEXaHUKE 10 1 ; Elass htm HEO0A3aTeLHOCTD,
- HEaKKypaTHOCTh U T.1.).




BOCITUTAHHE Y YUAIIHXCS
OTBETCTBEHHOTO OTHOIIICHUS K
yde0e, OTBETCTBEHHOCTH 3a
pe3YNbTaThl CBOETO Y4€OHOTO
Tpy/a, COOJ0/IeHNE TTPaBUIT U
TEXHHUKH 0€30I1aCHOCTH.
dbopMupoOBaTh YMEHUS
KPUTHYECKOro 0TOOpa
MH(pOpPMAaLIUU - OIIPENENSTh
MECTO, T/Ie COJCPIKHUTCS
HUCKOMast HHPOPMAITUs, YMCHHE
W3BJICKATH OJIHY CTUHUITY
uH(popMalny; IpearaTh
TbTePHATHUBHBIC PEIICHUS C
000CHOBaHHEM
OPUTMHAJIBHOCTU PEIlEHUs,
YMEHHE OLIEHUTh
OPUTHHAJIBHOCTD UYXUX UIEH;
NoOYKJICHUE YUaluXCs
co0roaaTh Ha ypoke
00LIEeTPUHATHIE HOPMBI
MOBE/ICHNUS, IPaBHJIa OOIICHUS
CO CTapuIUMU (YUUTEISIMU) U
CBEPCTHHKaMHU
(IIKOJIbBHMKAaMH); BOCITUTAHUE
yepes JeMOHCTPAIII0
yUanmcs IpuMepoB
OTBETCTBEHHOTO,
IPa)XAaHCKOTO MOBEICHUS.




Uroro o pazgeny 35
Pazaen 3. MOJIEKYJIAPHASI ®U3UKA U TEPMO/JINHAMHUKA
31 OCHOBBI MOJIEKYJIIPHOKMHETHYECKOH 15 http://classfizika.narod.ru/0 WHULIUMPOBAHUEC U ITOAACPAKKA
TeOpHH 7-class.htm HICCIIeI0BATENbCKO
3.2 Tepmonunamuka. T ennoBsie MalIMHbI 20 gttg:;/sc:sl;st:izika.narod.rulo ACATCILHOCTH ITKOJILHUKOB,
peanu3anusi HHAUBUIYaTbHBIX
Y TPYIIOBBIX
HCCIIEIOBATENBCKUX MTPOEKTOB
pPa3BUTHE CAMOCTOSATEIBHOCTH
(camocTOATENTEHOE BUICHUE
po6eMbl, GOpMyIHPOBKA
poOJIEMHOTO BOIIpPOCa,
npoOJIeMHOH cUTyaluu,
CaMOCTOSITEILHOCTh BBIOOPA
33 ArperaTHble COCTOSIHUSI BELIIECTBA. 14 http:/fclass - IUIaHa PELeHNs); OKa3aHHe
Ma30BBIE TIEPEX OB fizika.narod.ru/07_class.ht ONOKUTEIbHOLO BIMSHAS Ha
npo¢eCCHOHAIBHOE
CaMOONpEeIETICHUE yUalInuXcs;
OKa3aHUE COJICHCTBUS B
bu3znYeCcKOM BOCIIUTAHUT
yUalnuxcs, mposiBlieHue 3a00Thl
0 MPOQUIAKTUKE UX
YTOMIISIEMOCTH BO BpeMs
yueOHOTO YpoKa.
Wroro mo pazneny 49
Pazgen 4. QJJIEKTPOAMHAMHUKA
4.1 DNEKTPUUECKOE T0JIE 24 :t_tsl:;/scsllis;:ﬂka'namd'rum




4.2

ITocTOsHHBII 3IEKTPUUECKUN TOK

24

http://classfizika.narod.ru/0
7_class.htm

4.3

Toku B pa3IM4HbIX Cpenax

http://classfizika.narod.ru/0
7_class.htm

ONPENEIIATh
IIPUYMHHOCIIEACTBEHHBIE CBS3H,
HAaxOJUTh aJIrOPUTM JACHUCTBUI
110 CUTYyalllu IPUBOIUTh
apryMeHTHI O NIEPCIIEKTUBAaX
pa3BUTHS TPOOIIEMBI (C OIIOPOM
Ha HH(OPMAIIHIO TEKCTa U
KOHTEKCTHBIE 3HAHUS)
MOJIy4Y€HUE HaBBIKOB
VHIUBUyAIbHON U KOMaHIHOU
paboTHI, B3aMMOTIOMOIIIH,
paboTa B mapax WJM rpymnmnax.

Hroro no pazneny

54

Pazjen 5. ®PUSHUYECKHUN MPAKTUKYM

5.1

OuU3NYECKUN MPAKTUKYM

16

BOCIIUTaHHE y yJaIUXCs
OTBETCTBEHHOTO OTHOIICHUS K
ydebe, OTBETCTBEHHOCTH 3a
pe3ybTaThl CBOCTO Y4eOHOTO
TpyZa, COOII0CHNE TIPABUIT U
TEXHUKU 0E30MaCHOCTH.
(dbopMuUpoBaTh yMEHUS
KPUTUYECKOTO 0TOOpa
WH(POPMAIINH - OTIPEICIIATh
MECTO, TJIe COJCPIKHUTCS
ucKoMasi UHPOpMaIIHs, YMCHHE
U3BJICKATh OJIHY CAMHUILY
UHpOpMaIIUK; TIpeIIaraTh
IbTEPHATUBHBIC PEIICHUS C
000CHOBaHHEM




OPUTHHAIBHOCTHU PELICHUS,
YMEHHUE OLEHUTH
OPUTHHAIBHOCTD UY)KUX UJICH;
NOOYKJICHUE YUalllUXCs
coOroaTh Ha ypoKe
00IIEeNPUHATHIE HOPMBbI

MOBEICHUS.
Hroro no pazaeny 16
PezepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 170

[NPOI'PAMME




11 KUIACC

KosmgecTBo yacos DJIEKTPOHHbIE JleATeIbHOCTD YYUTE/IsA
Ne HaumeHoBaHMe pa3nesioB U TeM (undposrbie) C YYETOM IPOrpaMMbI
n/n NMPorpaMmabl Bcero Kontpoaunie o0pa3oBaTejibHbIE BOCIMTAHIS
padoThbI pecypest
Pazaen 1. QJIEKTPOANHAMUKA
1.1 MargutHoe mose 14 http://classfizika.narod.ru/07_class.htm BOCIIMTAHUE
9KOJIOTHUYECCKOI'O 1N
T'YMaHUCTUYECKOT'O
MBITIUICHUST; JOPMHUPOBATH
1.2 ONEeKTpOMarHUTHAS WHTyKITHS 13 1 http://classfizika.narod.ru/07_class.htm HaBbIK COOTHOCHUTh
BU3YyaJIbHOE N300pakeHHe
C BepOAIbHBIM TEKCTOM,
000011aTh THGOPMAITHIO.
Hroro mo pazaeny 27
Pa3zgen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexaandeckue KojaeOaHus 10 http://classfizika.narod.ru/07_class.htm [IOHUMATH
2.2 DNEeKTPOMAaTrHUTHEIE KOJIEeOaHMUs 15 http://classfizika.narod.ru/07_class.htm (haKTOJIOTUUECKYIO
2.3 Mexamriecine u 10 1 http://classfizika.narod.ru/07_class.htm mHpopmaNumIo (Cioxer,
BJICKTPOMArHruTHBIC BOJIHBI I0CJaea0BaTCIIBHOCTD
COOBITHH U T.I1.);
aHaJIu3UpPoOBaThb,
WHTEPIPETHPOBATH
JAHHBIC U ACJIaTh BBIBOAbI
2.4 Orrruka 25 1 http://classfizika.narod.ru/07_class.htm
, IPUBJICYCHUC BHUMAHUA
yqamuxces K
o0cyx/1aeMoii Ha ypoke
uHpOpMaLNY; TIOTy4YeHHEe




HaBbIKOB
WHJVBHUYaJIbHOU U
KOMaHJHOU paboThI,
B3aMMOIIOMOIIH, paboTa B
rapax Wiu IpymnoBas.

Hroro no pazaeny

60

Pazzea 3. OCHOBBI CIIELIUAJIBHOM TE

OPUU OTHOCHUTEJIBHOCTH

pa3BHUTHE PETYIATUBHBIX
HABBIKOB
CaMOOPTaHU3AINN; YIUTh
(hopMyITHpPOBaThH BHIBOIBI
Ha OCHOBE 0000IIIeHUS
OTIEIbHEIX YacTel
TEKCTa; GOPMHUPOBATH

3.1 OcunoBel CTO 5 1 http://classfizika.narod.ru/07_class.htm
YMEHHSI KPUTHYECKOTO
oTO0pa uHGOPMAIIIH -
OonpeaACIATL MECTO, I'IC
COACPKUTCA UCKOMaAs
uHpopManus, yMeHUE
H3BJICKATH OJJHY €ANHUILY
nHpopManum.
HUroro mo pazneny 5
Paznen 4. KBAHTOBASI ®U3UKA
KopmnyckynsipHo-BOIHOBOM WUHULIUAPOBAHU
4.1 PIyCKyIAp 15 http://classfizika.narod.ru/07_class.htm L1p ©
Tyat3M CUTYallUi, 0OCYXJICHUS,
4.2 dusuka aroma 5 http://classfizika.narod.ru/07_class.htm BBICKA3bIBAHUS
dusuka aToOMHOrO siIpa U AIUMHUCS CBOETO
4.3 P 5 http://classfizika.narod.ru/07_class.htm yi

QJICMCHTAPHBIX YaCTHUIL

MHCHUA C apFYMeHTaHHeﬁ




MO3UIINH 110 TTIOBOIY
npeaMeTa oOCyXIeHHUS -
YCTHO ¥ MUCHbMEHHO;
CO3JIaHUE COLMANILHO -
3HAYMMOTI0 OIIBITA
COTPY/IHMYECTBA U
B3aMMHOM TTOMOIIIH;
Pa3BUTHE BOJIEBBIX
KaueCcTB yJalluXxcs
(BO3HHKAIOIINE
3aTPY/IHEHHS 3aCTaBIISTFOT
YYaIIUXCS 3aTyMbIBAThCS,
HCKaTh BBIXOJI U3
MpOOJIEMHOMN CUTYallNH).

Hroro no pazaeny

25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUMU U ACTPOPU3UKN

5.1

OneMeHThl aCTPOHOMUU U
acTpopu3uKn

12

http://classfizika.narod.ru/07_class.htm

yaIuTh (OPMYITHUPOBATH
BBIBOJIbI HA OCHOBE
0000I11IeHUS OTIEILHBIX
JacTeH TEKCTa,
dbopMUpOBaTH YMEHUS
KPUTHYECKOro 0TOOpa
uHpopmaruu -
OTPENENATh MECTO, TJIe
COJICPIKUTCA UCKOMAs
uH(popMalrs, yMEeHUE
U3BJICKATH OJHY CIUHUILY
uHpOpMaluu.




Hroro no pazpeny

12

Paznen 6. DUSUUYECKUN IPAKTUKYM

CO3/IaHHE COLUANIBHO -
3HAYMMOTIO OTIbITA
COTPYJIHHUYECTBA U

6.1 dusnueckuii NPaKTUKYM 16 B3aMMHOM TTOMOIIIH;
aHaJIM3UPOBATh,
MHTEPIPETUPOBATH
JIAaHHBIE U JIEJIaTh BBIBOBI.
Hroro no pazaeiny 16
Pazaen 7. OBOBIIAIOHIIEE IIOBTOPEHUE
CO3JIJaHUE COLMAITBHO -
CucreMaTH3aiusi 1 00001IeHIEe 3Ha4YUMOTrO OIbITa
MPEAMETHOTO COJICPXKAHHS U OITbITa COTPYJHHAYECTBA U
7.1 JeSTEbHOCTH, TPUOOPETEHHOTO 15 B3aMMHOM ITOMOIIIH;
IIPH U3Y4YeHUHU Kypca Gpusuku 10 — aHaJIM3HPOBATh,
11 xmaccoB MHTEPNPETUPOBATH
JIAHHBIE U JICJIaTh BBIBO/IBI.
Uroro mo pazneny 15
PesepBHOE Bpems 10
OBHIEE KOJIMYECTBO YACOB I10 170

[NPOIT'PAMME







MNOYPOYHOE INVTAHUPOBAHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoaunyecTBO 4yacoB

Bcero

KonTtpoabubie
padoThbI

Jara nzyyenus

®dusnka — QpyHIaMEHTabHAS HAYKa O
pHupoe

01.09.2023

HayuHblii MeTO1 O3HAHUS U METOJIbI
HCCIeI0BaHMs (PU3UYCSCKUX SBJICHUN

02.09.2023

OKCTIEPUMEHT U TEOPHS B IIPOIIECCE
ro3HaHus npuposl. Habmonenue u
9KCIIEPUMEHT B (pusnke

04.09.2023

CriocoObl n3MepeHust GU3NUECKUX BETHYMH

04.09.2023

AOcomroTHas U OTHOCUTEIbHAS
MTOTPELIHOCTH U3MEPEHUI (PU3UIECKUX
BEJIIMYMH

07.09.2023

MonenupoBanue B ¢pusnke. Poib u mecTo
¢bu3ukn B popMUPOBAHUH COBPEMEHHOM
Hay4HOM KapTUHBI MUPA, B IPAKTUYECKON
JESTEIbHOCTH JIOACH

08.09.2023

MexaHnnueckoe aBrxeHne. Cucrema
orcuera. OTHOCHTEIIBHOCTh MEXaHUIECKOT O
merkeHus. [Ipsimas u oOpaTHas 3amayun
MEXaHHKHU

09.09.2023

Pangnyc-BexkTop MaTepHalbHON TOYKH, €TO
MPOEKIHNK Ha OCH KOOpAMHAT. TpaeKkropusl.
ITepememenne. Ckopocts. X npoeknuu Ha
OCH KOOpAMHAT

11.09.2023




PaBHOMEpHOE IPSMOJIMHENHOE NBUKEHHE.
I'pacuueckoe onucanue paBHOMEPHOTO
IIPSIMOIIMHENHOIO ABHKECHUS

11.09.2023

10

HepaBrnomepnoe nBuxeHue. MraoBeHHast
cKopocTb. Y ckopenue. [Ipsamonunerinoe
ABHUKCHHUE C IMTOCTOSIHHBIM YCKOPCHUCM

14.09.2023

11

I'paduueckoe onucanme NPSIMOIMHEHHOTO
JBUKEHUS C IIOCTOSHHBIM YCKOPEHUEM

15.09.2023

12

CBo0oHOE MajicHHEe. Y CKOPEHHE
CBOOOIHOrO MaJeHus. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT
BpeMEHH U UX rpaduku

16.09.2023

13

JBmxenune Tena, OpOIMIEHHOTO MO/ YTJIOM K
TOPHU3OHTY

18.09.2023

14

KpuBonuneitnoe apuxxenue. [[BrxkeHue mo
OKPY>KHOCTH. YTJIOBasl U JINHEWHAs
ckopocTs. Ilepnoa u yacrora.
LleHTpOCTpEMHUTENHHOE U TIOTHOE YCKOPEHHE

18.09.2023

15

KonTtponwsHas pabota mmo Teme
"KunemaTuka"

21.09.2023

16

ITepsbiif 3akoH Hrrtotona. MHepunanbHbie
cucreMbl oTcuéra. [IpuHImmn
oTtHOcHUTenbHOCTH [ ammest.
HewuneprinanpHbIE CHCTEMBI OTCUETA

22.09.2023

17

Crnoxxenne mepeMerieHnii 1 CKOPOCTEH.
Pemenne 3anau

23.09.2023

18

Cuna. PapHozelicTByIoIas cuia. Bropoi
3axkoH HeroTona. Macca

25.09.2023

19

B3aunmopneiictBue ten. Tperuit 3akoH
HrroTona

25.09.2023




ITpuHnun cynepnosunuu cun. Pemenue

20 28.09.2023
3aJa4 Ha IpUMeHEeHHe 3aKkoHoB HploToHa
3aKOH BCEMHPHOTO TSATOTEHHUS.

21 OKBHUBaJICHTHOCTh TPAaBUTAIIIOHHON 1 29.09.2023
HMHEPTHON MacChl

29 Cuia TSDKECTH M yCKOpeHHe CBOOOAHOrO 30.09.2023
MaJCHUs
JBr>keHre HEOECHBIX TN M UX

23 HMCKYCCTBEHHBIX CITyTHUKOB. [lepBas 02.10.2023
KOCMHYecKas CKOpocTh. 3akoHbI Kemepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 02.10.2023
Cuna tpenwns. [Ipupona v BUBI CHIT TPEHUSL.

25 JIBYDKeHHE B JKUJIKOCTH U Ta3e ¢ Y4ETOM 05.10.2023
CHJTBI CONIPOTUBIICHUS CPEIBI

26 AbcomotHO TBepaoe Teno. IloctynmaTensHoe 06.10.2023
U BpallaTeIbHOE JBM)KEHUE TBEPAOrO Tea

97 MoMeHT cuJIbl OTHOCUTENBHO OCU BPALLEHHS. 07.10.2023
ITne4o cuibl
CrnoxxeHue Cul, IPUIIOKEHHBIX K TBEPAOMY

28 teny. LleHTp TskecTH Tena. Y cioBUs 09.10.2023
paBHOBECHs TBEpAOro Tena. Bust
paBHOBecHs

29 Pemenue 3anau 09.10.2023

30 KonTponsnas padora o teme "/lnHamuka. 12.10.2023
Crartuka TBepaoro tena'
NmMnynbc MaTepuaabHOM TOUKH, CHCTEMBI

31 MaTepHaJbHBIX TOUeK. LIeHTp Macc cucTeMsl 13.10.2023

MaTepHaJbHBIX TOUeK. TeopeMa o ABHKEHUU
LEHTpa Macc




32

Hasnenue. I'uapocratudeckoe NaBICHUE.
Cuna Apxumena

14.10.2023

33

WNmimynbe cuitbl 1 B3MEHEHUE UMITYJIbCa
Tena. 3aKOH COXPaHEHUS HMITYJIhCa.
PeakTuBHOE IBMKEHHE

16.10.2023

34

MoMeHT uMIyJibca MaTEPUAIIBHON TOUYKHU.
IIpencraBienne o COXpaHEHUH MOMEHTA
HAMITYJIbCA B LIEHTPAIbHBIX IOJISAX

16.10.2023

35

Pentenue 3agau

19.10.2023

36

PaboTa cuiel Ha MaJIOM W Ha KOHEUHOM
nepemMenieHuu. I'padpudeckoe
MpeCTaBIeHHuE PaOOThl CHIIbI. MOITHOCTb
CHJIBI

20.10.2023

37

Kunerndaeckast sueprus. Teopema 06
M3MEHEHNHN KUHETHYECKOH YHEPTUn
MaTepUaIbHON TOUKH

21.10.2023

38

[TorenmmanpHbIe U HEMOTEHIINATHHBIE CHJIBL.
ITorenuunansHas sHeprus. Bropas
KOCMHUYECKasi CKOpPOCTh

23.10.2023

39

Tperbs kocMudeckast ckopocTb. CBsi3b
paboThl HEMOTEHIATIBHBIX CHJI C
HN3MEHEHUEM MEeXaHH4YEeCKOl SHeprun
CHCTEMBI TeJI. 3aKOH COXPaHEeHUS
MEXaHUYECKOU SHEPTUU

23.10.2023

40

VYnpyrue u Heynpyrue CTOIKHOBEHHUS.
YpaBHeHue bepHyuu a5 uaeanbHOR
KHUJIKOCTH

26.10.2023

41

Kontponbhas pabora no Teme "3aKkoHbI
COXpAaHEHUS B MEXaHHUKE"

27.10.2023




Pa3BuTue npencraBineHuid 0 npupoae

42 ternoTel. OcHoBHBIE ToNoxkeHus MKT. 09.11.2023
Huddysus. BpoyHoBckoe nrkeHne
Crpoenue razoo0pa3HbIX, JKUAKHX U

43 TBEPABIX TEN. XapaKTep IBKECHUS U 10.11.2023
B3aUMOJICHCTBUS YaCTHUI] BEIICCTBA
Macca u pazMepsl MOJIEKyYIT (AaTOMOB).

44 KoanugectBo Bemntectsa. IlocTossHuas 11.11.2023
ABoraapo

45 Temmneparypa. TemnoBoe paBHOBeCHE. 13.11.2023
IMkana [enbcus

46 Perienue 3agau 13.11.2023

47 W neansueiii ra3. 'a30BbIe 3aKOHBI 16.11.2023

48 YpaBuenue MeneneeBa-Knanelipona. 17 11.2023
Pemenue 3amau

49 AOconmoTHas TemiepaTypa. 3akoH JlanbToHa 18.11.2023

50 U3orporiecchl B HeaIbHOM Ta3e ¢ 90.11.2023
MOCTOSTHHBIM KOJIMYECTBOM BEIECTBA

51 I'paduaeckoe mpencraBieHme 90.11.2023
M30MPOIECCOB: U30TEePMa, H30X0pa, n3odapa

52 OcHoHoe ypaBHeHne MKT 23.11.2023

53 Pemrenuie 3anau 24.11.2023
CBs13b a0COIOTHON TEMIIepaTyphl

54 TGpMOI[I/IHaMI/\I"IeCKOI/I CIiI’CTeMLI CO cpenHeit 95 11.2023
KHHETUYECKOW SHEPTUel MOCTYNaTeNbHOrO
TEMIOBOTO JIBYKCHHUS €€ YaCTHIL
O0o00IIIeHIE U CHCTEeMATH3AIMS 3HAHHUH 110

55 27.11.2023
teme "OcHoBbl MKT"

56 KontponbHas padora o Teme "OCHOBBI 97 11.2023

MKT"




57

Tepmonunamuueckas cucreMa. 3aJaHue
BHeIHUX ycnosut s TJI cucremsl.
BuelHue u BHYTpEHHHE ITapaMeETPhI.
ITapamerpst T/l cucteMsbl Kak cpenHue
3HA4YCHHUsI BEJIMYUH, ONIUCHIBAIOIIUX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

30.11.2023

58

HyneBoe Hauano TepMOJUHAMUKH.
CamornpousBonbHas penaxcarus T /1
CUCTEMBI K TEIIJIOBOMY PABHOBECHIO

01.12.2023

59

MOJICJIB HUACAJIBHOIO ra3a B TCpMOJIMHAMUKE.

VYciioBusi TpUMEHUMOCTHY 3TOM MOJENN

02.12.2023

60

YpaBuenue Menneneea-Kiamnelipona u
BBIPAXECHHE U1l BHYTPEHHEN SHEPTUU

04.12.2023

61

BeIpaxeHue Juisi BHyTpEHHEN S3HEPTUU
OJHOATOMHOT'O MI€AIBHOTO ra3a.
KBasucratnyeckne 1 HECTaTHYECKHE
MIPOLIECCHI

04.12.2023

62

OnemeHTapHas paboTa B TEPMOJINHAMUKE.
Brrancnenne pabotel o rpaduky mporecca
Ha pV-muarpamme

07.12.2023

63

Termonepenava Kaxk crrocod U3MeHEeHUs
BHyTpeHHel sHeprun T/l cuctemsr 6e3
COBEpIIEHUS PabOTHI

08.12.2023

64

Kons CKIUs, TEIJIOIPOBOAHOCTD, U3TTYUYCHUE

09.12.2023

65

KomnaectBo TemnoTel. TenmoéMKOCTh Tena.
VY nenpHas M MOISIpHAS TEIUIOEMKOCTH
BELIECTBA. Y AeNbHas TEIJIOTa CTOPAHUS
TOILIMBA

11.12.2023

66

Pacuér xonmmuecTBa TEMIOTHI npu
TCILIONepeaavc

11.12.2023




67

[onsiTre 06 annadataom mpouecce. [lepBblit
3aKOH TEPMOJUHAMUKHU

14.12.2023

68

KonmudecTBo TemnoTs 1 paboTa Kak Mephl
A3MEHEHUs BHyTpeHHel sHepruu T/1
CHCTEMBI

15.12.2023

69

Bropoli 3ak0H TEpMOIMHAMUKH VIS
PaBHOBECHBIX U HEPABHOBECHBIX IPOIIECCOB.
HeobOpaTuMocTs MpUPOTHBIX TIPOIIECCOB

16.12.2023

70

IIpunimne! AeCTBUA TEIJIOBBIX MAIIUH.

KIIJ

18.12.2023

71

MakcumansHoe 3Hauenne KITJ. [k
Kapno

18.12.2023

72

Penrenne 3agau

21.12.2023

73

DKOIOrMY€eCKHE aCIEKThI UCIIOIBL30BAHU
TEIUIOBBIX IBHUTaTeNel. TermioBoe
3arps3HEHHUE OKPYXKAIOIIEH CPEIIbI

22.12.2023

74

Pemenue 3amau

23.12.2023

75

O00011IeHE ¥ CHCTEMATH3ALMS 3HAHUH 110
teme "TepmonnHamuka. TermToBsie
MaIlIuHbL"

25.12.2023

76

KonTtponwsHas pabota mmo Teme
"Tepmomuuamuka. TeroBsIe MaITHHBT"

25.12.2023

77

[TapooOpa3oBanue u KOHAECHCALIKS.
Hcnapenue u kuneHue. Y aeiabHas TEIIOTa
mapooOpa3oBaHUA

28.12.2023

78

HaCI:-IH_ICHHBIe 1 HEHACBIIIECHHBIC ITaphI.
KadectBeHHas 3aBUCHMOCTD INIOTHOCTH U
AABJICHHUA HACBIMICHHOI'O Iapa OT
TEMIICPATYpPhl, UX HC3ABUCUMOCTDb OT 00BEMa
HAaCBIIICHHOI'O I1apa. 3aBHCHMOCTD

29.12.2023




TEMIICPATYpPhbl KUIICHUA OT OJABJICHUSA B
KHUIKOCTHU

BrnaxxHocTh Bo3ayxa. AOCONIOTHAS U

79 08.01.2024
OTHOCHUTECIbHAs BJIAXHOCTb

80 Pemenue 3amau 08.01.2024
Trépnoe Teno. Kpucrammmueckue u

81 aMmopdHbIe Tela. AHU30TPOIHSI CBOMCTB 11.01.2024
KPHUCTAJLJIOB

82 IlnaBnenue u kpuctraunuzanus. Y IenbHas 12.01.2024
teryiora masnenns. Cyomumanus
Hedbopmanmu TBEpHOTO Tena. PacTsokenne u

83 oxkarue. Casur. Moayies FOura. TIpenen 13.01.2024
YIPYTUX JTeopManuii
TemnnoBoe paciIupeHUe XUIAKOCTEN U

84 TBEPBIX TEJ. AHFAPMOHHM3M TEILIOBBIX 15.01.2024
KosieOaHUI YaCTHII BEIIECTBA

85 [Ipeobpa3zoBanue 3HEPTHH B (ha30BBIX 15.01.2024
repexoaax

86 YpaBHeHHE TEILJI0BOro OajaHca 18.01.2024

87 Pemrenuie 3anau 19.01.2024
IToBepxHOCTHOE HaTsKeHHe. KanmuisapHbie

88 siBJeHUs. JlaBiieHue noj UCKpUBICHHON 90.01.2024
MTOBEPXHOCTHIO JKUAKOCTH. Dopmyra
Jlanmaca
O06001eHre 1 CUCTEMATH3AIUS 3HAHHI 110

89 Teme "ArperaTHsle COCTOSHHUS BEIIECTBA. 22.01.2024
®dazoBble nepexonnl"

90 KonTponsnas pabora no Teme "ArperatHele 99 01.2024

cocTosiHu BellecTBa. Ma3oBbie nepexoanl"




DneKTpu3anus el U e€ MPOSBICHUS.
DnexkTpudeckuit 3apsj. JBa Buna

91 25.01.2024
JJIEKTPUUECKUX 3apsiaoB. [IpOBOAHUKH,
IlI/IC‘)JICKTpI/IKI/I nu HOHprOBOHHI/IKI/I
DJ1eMeHTapHBIN JIEKTPUUECKUH 3apsil.

92 P P PAA 26.01.2024
3aKO0H COXpaHEHHUS DIIEKTPHUECKOTO 3apsiaa
BzaumopeiicTue 3apsagoB. ToueuHbie

93 )i pan 27.01.2024
3apsansl. 3akoH Kymona

94 Pemenue 3amau 29.01.2024
Onekrpuueckoe moie. Ero gelicTeue Ha

95 P A 29.01.2024
SIIEKTPUIECKUE 3aPSIbI
Hanpssk€HHOCTB 3IEKTPUYECKOTO MOJIA.
ITpoOHEIH 3apsin. JInaNM HAIPSHKEHHOCTH

96 P PAA p 01.02.2024
anekTpruaeckoro momst. OIHOPOAHOE
3JIEKTPUUECKOE MOJIE
IToTeHIMaBEHOCTD DIEKTPOCTATHYECKOT O

97 P 02.02.2024
mojist. Pa3HOCTh IIOTEHIIMAIOB U HANPSKCHUE
[ToTeHinanpHast SHEPIHs 3apsa B

98 3JIEKTPOCTATHYECKOM Moiie. IloTenmnman 03.02.2024
3JIEKTPOCTATHUECKOr O MOJIS
CBs13b HANPSKEHHOCTH IOJIS1 M PA3HOCTH

99 [TOTEHIIHAJIOB IS 3JIEKTPOCTATUYCCKOIO 05.02.2024
mojs
ITpuHLMI Cynepno3ULIH dIEKTPUIECKUX

100 DUHIHL CyTep P 05.02.2024
oJie

101 Pemrenue 3agau 08.02.2024
ITosne Toueunoro 3apsana. [lose paBHOMEPHO

102 PAA P P 09.02.2024

3apsHKEHHOH cepsl




[Tose paBHOMEPHO 3apPsHKEHHOTO 10 00BEMY

103 mapa. [lone paBHOMEPHO 3apsKEHHOM 10.02.2024
OCCKOHEYHOH MIIOCKOCTH

104 [IpoBOHUKH B 3JIEKTPOCTATHICCKOM ITOJIC. 12.02.2024
VYcnoBue paBHOBECUS 3apsI0B

105 JIMPIEKTPUKY U OITYIIPOBOJHUKH B 12.02.2024
3JIEKTPOCTATHYECKOM I10JIe
Konpaencarop. DnekTpoéMKOCTh

106 KOHJIeHCaTOpa. DJIEKTPOEMKOCTh TLIIOCKOT0 15.02.2024
KOHJIeHCaTOpa

107 [TapamtenpHOE COeTMHEHNE KOHIEHCATOPOB 16.02.2024

108 ITocnenoBaTenbHOE COEIMHEHUE 17.02.2024
KOHJICHCATOPOB

109 DHeprus 3apsHKEHHOr0 KOHIeHcaTopa 19.02.2024

110 Pemrenuie 3anau 19.02.2024

111 JIBrKeHME 3apsKEHHON YacTHIIBI B 99 02.2024
OJTHOPOJIHOM DJICKTPHYECKOM TTI0JIe

112 Pemrenuie 3anau 24.02.2024

113 0606'I;HCHI/IC " CI/ICTeMaTI/I3a{_'II/I$I 3HAHUH 10 96.02.2024
Teme "DIIeKTPHIECKOe oIS

114 'I'<0HTpOJ'II>Ha$I paborta 130 TEMe 96.02.2024

DIEKTPUIECKOE ITONIE

Cuna toka. [TocTossHHBIN TOK. Y CITOBHS

115 CYIIIECTBOBAaHUS TTOCTOSIHHOTO 29.02.2024
INEKTPUIECKOTO TOKA

116 Ucrounnkm Toka. Hanpsoxerne u 3(C 01.03.2024

117 3akoH OMa AJig ydacTKa LICTH. 02.03.2024

DNeKTpUYecKoe COPOTHBIICHHUE




3aBUCHMOCTD COIIPOTUBJICHUSA OAHOPOAHOI'O

118 MIPOBOJHUKA OT €T'0 JTMHBI U ILIOIIATN 1 04.03.2024
MOMEPEYHOT0 CCUCHUS

119 Y nenpHOe CONPOTUBIICHUE BEIIIECTRA. 1 04.03.2024
Pemienue 3agau

120 [TocnenoBaTensHOE, apauICIbEHOE, 1 07.03.2024
CMEIIIAaHHOE COSAMHEHUE TIPOBOIHUKOB

121 Pacqcvfr Pa3BETBIEHHBIX JIEKTPHUECKUX 1 09.03.2024
ueneit. [Ipasuna Kupxroda

122 Pemrenue 3agau 1 11.03.2024

123 Pabora aieKTpuYecKoro Toka. 3aKoH 1 11.03.2024
Hxoynsa —Jlenia

124 Pemrenue 3agau 1 14.03.2024

125 MOIIHOCTD 3JIEKTPUYECKOro TOKa. TerioBas 1 15.03.2024
MOIIHOCTD, BhIIE/IsIeMas Ha PE3UCTOPE

126 Pemenne 3amau 1 16.03.2024

127 O/JIC u BHyTpeHHEE COMPOTHUBIICHUE 1 18.03.2024
HCTOYHUKA TOKa

128 3akon Oma zmi[ MTOJTHOM (3aMKHYTOM) 1 18.03.2024
3JIEKTPUYECKOH IIeIH

129 Pemenne 3amau 1 21.03.2024

130 MOIIHOCTL HCTOYHHKA TOKA 1 22.03.2024

131 Kopotkoe 3amprkanue 1 01.04.2024

132 KonpaeHcaTop B 1er TOCTOSHHOTO TOKa 1 01.04.2024

133 Pemenue 3amau 1 04.04.2024

134 Pemenne 3az[atv1 o T"eMe ITocTosHHBIH 1 05.04.2024
INEKTPUIECKUN TOK

135 Pemenne 3anad mo teMme "I1ocTOAHHEBIN 1 06.04.2024

3JIEKTpUYECKUM TOK"




136

Pemenue 3aga4d mo teme "IlocTOSTHHBIA
31EKTPUIECKUH TOK"

08.04.2024

137

O6001IeHne U cucTeMaTH3alMs 3HAHUH 110
Teme "I10CTOSHHBIN 3NeKTpUYecKHil TOK"

08.04.2024

138

KonTponbsnas padora no teme "[locTossHHBIN
SIIEKTPUYECKHUM TOK"

11.04.2024

139

OnexTpudecKasi MPOBOAUMOCTD Pa3IMYHbIX
BEIIECTB. DJIEKTPUUECKHM TOK B MeTajlIax.
CBepXmpoBOANMOCTh

12.04.2024

140

OJNEeKTpUYECKHU TOK B pacTBOpax U
pacruiaBax 3JeKTpoiauToB. 3akoHbl Dapases
JUTS 3JIEKTPOJIN3a

13.04.2024

141

DneKTpUIecKuii Tok B ra3ax. [lma3zma

15.04.2024

142

DJNeKTpUYecKrii TOK B Bakyyme. BakyymHsie
TIPHUOOPEI

15.04.2024

143

DNEeKTPUIECKH TOK B TIOTYIIPOBOTHUKAX

18.04.2024

144

[TomynpoBOAHUKOBEIE TPHUOOPEI

19.04.2024

145

DUBNYECKUN MPAKTUKYM T10 TEME
"N3mMepeHne CUiThl TOKA U HATIPSDKEHUS B
LIENH TTOCTOSTHHOT'O TOKA MPH ITOMOIIN
AHAJIOTOBBIX M IU()POBBIX U3MEPUTEIBHBIX
prOopoB" miH "3HAKOMCTBO ¢ ITH(PPOBOMH
naboparopueit mo ¢pusuke. [Ilpumepsr
n3MepeHns (PU3MIECKUX BETHIUH ITPH
MIOMOILY KOMIIBIOTEPHBIX TaTYMKOB"

20.04.2024

146

®uznyeckuil NpakTukyM no teme "M3yuenue
HEPaBHOMEPHOT'O IBUKEHHUS C LETbIO
OTIpEeeNIeHNs MTHOBEHHOU cKopocTh"

22.04.2024

147

Ou3nYECKU MPAKTUKYM I10 TEME
"N3mepeHne yCKOpeHus Ipu
NPSIMOJIMHENHOM PaBHOYCKOPEHHOM

22.04.2024




JBKEHUH TI0 HAKIIOHHOM TJTOCKOCTH" MITH
"UccnenoBanue 3aBUCUMOCTH IMTYTH OT
BpPEMEHH P PaBHOYCKOPEHHOM JIBUXKEHUU"

148

Du3HYECKUI TPAKTUKYM 110 TEME
"N3MepeHne yCKOpeHHs CBOOOTHOTO
naneHus" win "V3yueHue ABUKCHUS Tena,
OpOLIEHHOT0 TOPU30HTAIBHO"

25.04.2024

149

duzuveckuii mpakTUKyM 1o TeMe "M3ydenne
JIBYDKEHHS Tella 10 OKPYKHOCTH C
TIOCTOSTHHOM IO MOAYJIIO CKOPOCTHIO" MJTH
"UccnenoBanme 3aBUCHMOCTH TIEPUOIA
06pameHH$[ KOHHUYCCKOI'O MasiTHHUKA OT €ro
mapamerpoB"”

26.04.2024

150

DuU3HYECKU TPAKTUKYM 110 TEME
"N3mepenne paBHOACHCTBYIONICH CHITBI TIPH
JIBYDKEHHU OpYCKa 110 HAKJIOHHOM
mrockoctr" wn "TIpoBepka THIIOTE3HI O
HE3aBHCHMOCTH BPEMEHH JIBIDKEHHs OpycKa
10 HaKJIOHHOH MJIOCKOCTH Ha 3aJ]aHHOE
pacCTOSIHHE OT €ro Macch”

27.04.2024

151

DuU3HYECKU IPAKTUKYM 110 TEME
"HcenenoBanne 3aBUCUMOCTH CHIT
YIOPYrOCTH, BO3HUKAIOLINX B IIPY>KUHE U
pe3nHOBOM 00pasiie, oT ux aeopmanun”
iy "M3yyeHune NIBU>KEHUSI CUCTEMBI TEJl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOHN Uepe3
nérkuii 6JIoK"

29.04.2024

152

Ou3nYecKul MPaKTUKYM I10 TEME
"N3zmepenne kodapuIpeHTa TpeHus 1mo
BEJIMYWHE YTIIOBOTr0 KO3 uIimeHTta
3aBucumoctu Frp(N)" mm "UccnenoBanmne
JBIDKEHHS OpyCKa M0 HAaKJIOHHOH MJIOCKOCTH

29.04.2024




C epeMeHHbIM K03 uumentom Tpenus”
nnn "M3ydeHne qBUKEHUS Tpy3a Ha Baly C
TpeHuem"

153

Du3HYECKUI TPAKTUKYM 110 TEME
"HccnenoBanue ycinoBUi paBHOBECHS
TBEPJIOTO TENA, UMEIOIIEr0 OCh BpalleHus "
nnn "KoHcTpynpoBaHUE KPOHIITEHHOB U
pacuér cun ynpyroctu" wim "Usydenue
YCTOMYMBOCTH TBEPIOTO TeNA, UMEIOLIETO
IO H OTTOpPHI"

02.05.2024

154

DuU3HYECKUI TPAKTUKYM 110 TEME
"M3mMepeHne uMIysbca Tena 1o TOpPMO3HOMY
mytu" uinu "VMi3MepeHne CUibl TATH,
CKOpPOCTH MOJIENHN AIIEKTPOMOOHIISA U
MOIITHOCTH cHITbl TsTH" Wi "CpaBHEHUE
M3MEHEHUS UMITYJIbCa TeJla C UMITYyITbCOM
cuel" i "MccnmenoBanne coxpaHeHUs
HAMITYJTbCA TPU YIIPYTOM B3aUMOACHCTBUN"
nin "M3MepeHne KHHETHYeCKON YHEPTUH
Telna Mo TOPMO3HOMY TyTH"

03.05.2024

155

Ouznvecknii mpakTUKyM 1o TeMe "M3ydenne
H30TEPMUYECKOro Imporecca
(peKOMEHIOBAaHO MCIIONB30BaHUE ITU(POBO
naboparopun)" wim "M3ydeHne n30X0opHOTro
niporiecca” i "U3ydeHne n300apHOTO
npouecca" win "lIpoBepka ypaBHEHUs
cocTosHuA"

04.05.2024

156

Ou3nYeCKUul MPAKTUKYM I10 TEME
"U3mepeHure yaenbHON TemIoEMKOCTH" NN
"UccnenoBanue npouecca OCThIBAHUS
Berlectsa" win "Mccienosanue
aauabaTHOro npouecca" wim "M3ydenue

06.05.2024




B3aUMOCBSI3H YHEPTHH MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUITCHUS
JKUIKOCTEH"

157

duznueckuil mpakTUKyM 1o TeMe "M3ydenue
3aKOHOMEPHOCTEH HcrapeHus KuaKocTen"
nin "M3mepenue yaeabHON TemIoThI
TIaBJeHus Jibaa" win "V3yueHne CBOMCTB
HaChIIEHHBIX TapoB" nin "M3mepenue
a0COJIOTHOW BJIaKHOCTH BO3JlyXa M OLIEHKA
Macchl MapoB B omenieHnn". zmepenue
kod(hpuIeHTa MOBEPXHOCTHOTO HATSKEHUS

06.05.2024

158

Du3HYECKU TPAKTUKYM 110 TEME
"Hab:rofenne mpeBparieHus YJHePruu
3apsDKEHHOTO KOHJIEHCATOPA B SHEPTHUIO
n3my4yenus ceeronuoa’ nin "M3yuenue
MIPOTEKaHUs TOKa B IEMH, COAepIKaIIeH
koHaeHcaTop" uiu "Pacmpenenenue
Pa3HOCTH TTOTEHITUAJIOB (HAIPSDKEHUS ) TIPH
MIOCTIEIOBATENFHOM COETHEHHIH
KOHJEeHCaTOpOB"

10.05.2024

159

DuU3HYECKU IPAKTUKYM 110 TEME
"HccnenoBanre CMEIMIAHHOTO COCTUHEHHS
pesuctropoB" unu "M3MepeHune yensHoro
COIPOTUBJICHUS IPOBOJAHUKOB" MU
"UccnemoBaHne 3aBUCIMOCTH CHJIBI TOKA OT
HAaIpPsDKEHUS AJI JaMIIbl HAKaJIUBaHUS"

11.05.2024

160

®u3nYeCKUl MPAKTUKYM I10 TEME
"Habmronenne sekTponu3a” Win
"U3mepeHue 3apsia OIHOBAJICHTHOIO HOHA"
uiu "HcciaenoBanue 3aBUCUMOCTH
COIIPOTHUBJICHUS TEPMOPE3UCTOPA OT

13.05.2024




Temnepatypsl" win "CHITHE BOJIBT-
aMIIepHON XapaKTepUCTHKHU anona"

161

PeseprHbIii ypok. O000IIEHUE U
CHCTEMAaTH3aIlis 3HAHHI 110 TeEME
"KunemaTtuka"

13.05.2024

162

PeseprHbIii ypok. O000IIEHUE U
CHUCTEMaTU3auAa 3HAHUH I10 TEME
"luaamMuka"

16.05.2024

163

PeseprHbIii ypok. O000IIEHUE 1
cucreMaTu3anysa 3HaHui mo reMe "Cratuka
TBepaoro tena'

17.05.2024

164

PezepBubIi ypok. O000IICHIE 1
cUCTEMAaTH3aNA 3HAHUH 110 TeMe ""3aKOHEBI
COXpaHEeHHs B MexaHHKe"

18.05.2024

165

PesepBHBIN ypok. O000IICHIE 1
cucTeMaTu3anus 3HaHu 1Mo TeMe "OCHOBBI
MOJICKYTISIPHOKHHETHIECKOH Teoprun"

20.05.2024

166

PezepBHBIN ypok. O000IICHIE 1
CHCTEMATH3aI¥sI 3HAHUI TI0 TeMe
"Tepmomuuamuka. TeroBsIe MaITHHBL"

20.05.2024

167

PezepBHBIit ypok. O600mIEHNE T
cHCTeMAaTu3alysl 3HAaHUH 110 TeMe
"ArperaTHbl€ COCTOSHUS BEIIECTBA.
@da3zoBble nepexonnl"

23.05.2024

168

PesepBHBIit ypok. O000IIEHNE T
CHCTEMAaTu3alysl 3HAHUH 110 TeMe
"OnexTpuyeckoe nomne"

24.05.2024

169

PesepBHeIii ypok. O0o01menne u
cHCTeMaTu3alysl 3HAHUH 110 TeMe
"I[ToCcTOSAHHBIN ANEKTPUYECKUN TOK"

25.05.2024




PeseprHbIii ypok. O000IIEHUE 1

170 cucTeMaTu3anus 3HaHui mo teMe "Toku B 1 27.05.2024
pa3IUYHBIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170




11 KUIACC

Ne n/m

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoabHbie padoThl

Jara nzyyenus

B3aHMOHCI>iCTBHe IIOCTOSSTHHBIX MAariuToB U
MIPOBOJIHUKOB C TOKOM. MarHuTHoe morie.
I'mmoteza Ammepa

Bekrop marautHoM uHaykuuu. [ TpuHuun
CyHepHo3UILIMU MarHUTHBIX nojiei. JIunuu
MarHuTHOW UHIYKIUU

MarauTHOE 10jIe MPOBOJIHUKA C TOKOM.
OnwIT Opcrena

Cua AMmriepa, e€ HallpaBJICHUE U MOYJIb

Penrenne 3agau

[Ipumenenue 3akoHa Amriepa.
DNEKTPOU3MEPHUTEILHBIE TIPHOOPHI

Cua Jlopenta, e¢ HalTpaBiICHUE U MOTYJb.
JBrxeHune 3apsyKeHHOM YacTHUIIbI B
OTHOPOTHOM MarHUTHOM TTOJIE

Pemenue 3amau

Pa6ota cwel Jlopentia

10

Pemenue 3amau

11

MarauTtHoOE oJie B BEIIECTBE.
deppomMarHeTuKy, mapa- U AHaMarHeTHKN

12

OcHOBHBIE CBOICTBa (PeppOMarHETHKOB.
[Ipumenenue peppomMarHeTHKOB

13

Penrenne 3agad mo reme "Margutaoe
none"

14

Pentenne 3agad mo reme "Margautaoe
none"




SBnenue QJICKTP OMarHUTHOM WHAOYKIWHA.

15 [ToTok BekTOpa MAarHUTHOW WHIYKITUU

16 OC unaykiuu

17 3aKOH JICKTPOMArHUTHOW WHIYKITUU
®apajes

18 Buxpesoe anexkrpudeckoe noiue. Toku
dyko

19 OJC uHAYKIINA B IBUKYITUXCS
MIPOBOJIHUKAX

20 Pemrenue 3amaq

21 [IpaBmio Jlenma

29 NunykTtuBHOCTB. KaTylika MHAYKTUBHOCTH
B €M ITOCTOSHHOI'O TOKA

93 SBnenune camonHaykuu. J/C
CaMOMHIYKIIHH

24 DHeprusi MAarHUTHOTO TIOJIST KATYIIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE TTOJIE

25 Pemenne 3amau

26 O0001IeHNEe U CHCTEMATH3aIMS 3HAHUH 110
Teme "DIeKTpoauHaMUKa "

97 KoHuTtponwsHas pabota o Teme
"OnekrpoauHamMuka"

28 KonebarenbHas cucremMa. CBOOOIHEIE
koneOanus. ['apMoHMUecKre KoneOaHus

29 KunemaTnueckoe U JUHAMHYECKOE
OMHCAHKE KOJIe0ATEIbHBIX ABUKECHUN
DHepreruueckoe onucanue. Beiog

30 JMHAMHYECKOT'0 OIMMCAHUS TAPMOHUYECKHX

KoJieOaHUU U3 BX SHEPreTUYICCKOro u
KHMHEMAaTUYCCKOI'0 OIMMCaHus




31

Awmmutyna u ¢asa koaeGaHui

[epuon u wactora konedanuii. [leprox
MaJIbIX CBOOOIHBIX KOJIeOaHmii

32 MaTeMaThyeckoro MasTHuka. Ilepuog
CBOOOHBIX KOJIECOAHUN TPY>KHMHHOTO
MasiITHHKA

33 3aryxatomue konebanus. BeiHyXIeHHbIC
KoseOanus. Pesonanc

34 ABTOKOICOaHMS

35 Pemenne 3amau
Ypok-koudpepennus "MexaHnaeckue

36 KoJieOaHus B My3bIKaJIbHBIX
WHCTpyMEHTax"

37 O0o001IeHre U CUCTEMAaTH3aINS 3HAHUH 110
teMe "MexaHn4ecKue Kojaeoanus"

38 DJIEKTpOMarHUTHBIE KOJIeOaHus.
KonebarensHbIi KOHTYD
®opmyna Tomcona. CBsA3b aMITTATY/IBT

39 3apsijia KOHJIEHCATopa ¢ aMILTUTYION CHITBI
TOKa B KoJieOaTeTbHOM KOHTYpE

40 3aKOH COXPaHEHHS SHEPTUHU B UICATHHOM
Koe0aTenbHOM KOHTYpE
3aryxaroIue IeKTPOMarHUTHbIC

41 KoneOaHus. BeiHyKaeHHbIe
JJIEKTPOMATHUTHBIC KOICOAHUS

42 IIepemennsiii Tok. Pezuctop u
KOHJICHCATOP B IEMH NIEPEMEHHOT0 TOKa

43 Karymika HHAYKTHBHOCTH B LIEMH

MNEPEMCHHOT'O TOKa




3akoH OMa A7 3JIeKTpUYECKON LenH

44 MepEeMEHHOr0 TOKa
MOIHOCTE IEPEMEHHOIO TOKA.

45 AMITTUTYTHOE U IEHCTBYIOIICE 3HAUCHHIE
CHJIbI TOKAa W HAIIPSAKCHUA

46 Pe3oHaHc B drekTpuUecKoil 1enu

47 Pemienne 3anau
WneansHbiii TpanchopmaTop.

48 [IpousBonacTBO, epeaya u moTpedIcHHe
3JIEKTPUUYECKOW 3HEPIrUU
OKOJIOTHYecKue PUCKU TIPU TPON3BOICTBE

49 anekTposHeprun. Kynbrypa
HCIIOIb30BAHUS DJICKTPOIHEPTHUH B
IOBCEIHEBHON XKU3HU

50 Pemrenuie 3anau

51 Pemenue 3amau

59 O06o001enre ¥ CUCTEMATH3AIUS 3HAHHIA 10
Teme "DIIeKTpOMarHuTHEIEC Koeoanus"

53 MexaHu4ecKue BOIHBI. XapaKTepUCTUKU
MEXaHWYEeCKHUX BOITH

54 CBoiicTBa MEXaHIYECKIX BOJTH

55 3ByK. XapaKTepUCTHKH 3ByKa

56 Wudpazsyk u ynerpassyk. [llymoBoe
3arps3HeHre OKPYKaroIIel cpebl

57 Pemenue 3amau

58 DNeKTpoMarHuTHBIE BOIHBI. M3mydeHue
AJIEKTPOMAarHUTHBIX BOJTH

59 DHeprus 3MeKTPOMAarHUTHBIX BOJH.

CBolicTBa QJICKTPOMAariuTHBIX BOJIH




60

ITxana 371€KTPOMarHUTHBIX BOJIH.
IIpuMeHeHue 3IIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHIMIIEI paUOCBI3U U TCICBUICHHUS.
Panuonokanus. DIeKTpOMarHuTHOE
3arps3HEHKUE OKPYKAIOIIEH Cpeibl

62

KonTponbsnas pabdora no teme "Konebanus
W BOJIHBI"

63

Caer. 3aKOH NPAMOIMHEWHOTO
pacIpocTpaHeHHs CBETa

64

Pemenvie 3ama4 Ha MpUMEHEHUE 3aKOHA
MIPSIMOJIMHEWHOTO PACTIPOCTPAHEHUS CBETA

65

Otpaxxenne cBeta. [Imockoe 3epkaio.
Cdepurueckoe 3epkaio

66

[IpenomiecHue cBeTa. AGCONIOTHBIN U
OTHOCHTENBbHBIHN MTOKA3aTeNb MPETOMIICHHS.
ITonHOE BHYTpEHHEE OTpaKEHUE.
IIpenenbHbIN yroa MOJIHOTO BHYTPEHHETO
OTpasKeHUs

67

Pemenune 3amad Ha IIPUMCHEHNEC 3aKOHOB
OTPAXXCHUA U IPEIOMIICHHUS CBETA

68

Xon nyuelt B nmpusmMe. [lucnepcus ceera.
CHoxHEIN cocTaB Oenmoro ceera. LBer

69

JIunzel. DOKyCHOE PacCTOSHUE U
OITHYECKAasl CUJIA JIMH3BI

70

[TocTpoenne n300pakeHUH B TMH3AX U UX
CHUCTEMax. Y BETMUEHHE JTMH3BI

71

Pemenne 3a1a4 Ha MOCTPOCHUEC
H306pa)KeHHﬁ, MOJIy4acMbIX C ITOMOIIBIO
JINMH3




72

I'ma3 kak onTudeckas cucrema

Pemenne 3anay. Ipenenst npuMeHUMOCTH

73 FEOMETPUYECKON ONTUKH

74 CKOpOCTh CBETa U METOJIbI €€ U3MEPEHUS

75 Hucnepcus cera

76 WuTepdhepennus ceera

77 KorepentHble NCTOYHUKH. Y CIIOBUS
HAOJIOICHHSI MAKCUMYMOB 1 MUHHMYMOB

78 Pemenue 3amau

79 [Mpumenenue naTEpPEPEHINU

80 Judpakius cBera

81 Hudpaxnuonnas pemérka. Y cioBue
Ha6JHOZIeHI/ISI TJIaBHBIX MaAKCUMYMOB

82 Pemrenuie 3anau

83 [TomepedyHOCTb CBETOBBIX BOJH.
[Tongpusanus ceera

84 Pemrenuie 3anau

85 CBeTOBEIC SBJICHUS B IPUPOIC

86 O06o001enre 1 CUCTEMATH3AIUS 3HAHHIA 10
teme "Onruka"

87 KonTtponsaas pabora o Teme «ONTHKAY
I'paHuLIBI TPUMEHUMOCTH KJIACCUUYECKOU

88 MEXaHUKH. 3aKOHBI AIEKTPOJMHAMIKH H
MIPUHIIAIT OTHOCUTETEHOCTH

89 IToctynaTel cienuanbHOR TEOpUU
OTHOCHTEITHHOCTH
[IpocTpaHCcTBEHHO-BpEMEHHOW WHTEPBAJL.

90 [IpeoOpazoBanus Jlopenma. Yciosue

NPUINHHOCTH. OTHOCUTEIBHOCTD




OJHOBPEMCHHOCTHU. 3aM€I[J'IGHI/IC BPEMCHU U
COKpalICHUEC IJINHBI

OHeprus ¥ UMITYJIbC PETSITUBUCTCKOM

91 1
YACTHIIBI

92 CBs13b Macchl ¢ SHEPTHEH 1 UMITYJIECOM 1
PENSATUBHCTCKON YaCTHIIBI. DHEPTHUS TIOKOS

93 PaBHOBecHOE TeIIOBOE H3NTydeHUE 1

94 3akoH cMerenus Buna 1

95 l'unore3a M. I[lnanka o kBaHTax. ®OTOHBI 1

96 DHeprus ¥ uMIyibe GoToHa 1

97 ®otoapdexr. Onwiter A. I'. Ctonerosa. 1
3akoHbl poToddderra

08 VYpaeHenue DitHireiHa st Goroaddexra. 1
"KpacHas rpanuia” poroaddexra

99 Jasnenne ceera. Oneite! I1. H. JlebeneBa

100 BonHoBEIE CBOWCTBA YacTHIL
Bonusb! ne bpoitns. JlinHa BosHbI Jie

101 Bpoitns u pazMeps! 001aCTH JTOKATH3AIAH 1
JBIKYILEHCS YaCTHUIIbI

102 KopmyckynsipH0-BOTHOBOW AyaJin3M

103 Judpakiiys 3JIeKTPOHOB Ha KpUCTAILIax
Crenu¢mka u3MepeHuit B MUKpOMHpE.

104 CooTHoleHHs HeonpeneneHHOCTeN 1
I'etizenbepra

105 Pemenne rpaduyeckux 3agaq

106 Pemenne pacu€rubix 3amau
Kontponbhas pabora o Temam: "OCHOBEI

107 CTO", "KopnycKymasipHO-BOIHOBOMH 1

nyanu3m"




108

OMBITHI IO UCCTICIOBAHUIO CTPOCHUSI
aroma. [[nmanerapHas Mozenp atoma
Pesepdopna

109

IToctrynater bopa

110

Buner cniextpoB. CriekTp ypoBHEH sHEpIUH
aToMa BOIOpOJa

111

CrioHTaHHOE U BBIHYX/ICHHOC U3JTy4YCHUC
CB€Ta

112

Jlazep

113

Hyxnonnas monmens sipa ['eiizen0epra-
HBanenko. 3apsg 1 MacCoBOE YHCIIO SIpA.
W3oromnsl. PagnoakTHBHOCTH

114

3aKkoH pagroakTUBHOTO pacnaaa. CBoiicTBa
HOHU3UPYIOUIETrO U3TyueHus. BiausHue
PaZnoOaKTUBHOCTH Ha >KHBBIE OPIaHU3MBI.
Hosumerpust

115

OHeprus CBsI3W HYKIIOHOB B siApe. SlnepHbie
cuibl. JledhekT maccrl siapa. Snepabie
peaknuu. Snepasie peakTopsl. [Ipodaemsr
YIPaBISEMOTO TEPMOSIEPHOTO CHHTE3A.
DKOJIIOTHYECKUE aCIeKThl Pa3BUTHUS
SIZIEPHOM SHEPIETUKU

116

Meronp! perucTpaluy U UCCICAOBaHUS
3JIEMEHTapHBIX YacTul. OyHIaMeHTalbHbIe
B3aUMOAENUCTBUS. baproHbl, ME30HBI U
nentonsl. [IpencraBnenue o CtangapTHOU
mozenu. KBapk-TiirooHHast MOJENb
aZPOHOB

117

®uzuka 3a npeaenamu CTaHIapTHON
mozaenu. TémHas MaTepust U TEMHas




sHeprus. EqUHCTBO pU3HUECKOi KapTHHEI
Mupa

118

Oransl pa3BUTHS ACTPOHOMUU. 3HAUEHHE
aACTPOHOMUHU

119

[TpumMeHHMOCTH 3aKOHOB (DU3UKH TSI
00BSICHEHHUSI IPUPOIBI KOCMUYECKUX
00beKTOB. METO/IbI aCTPOHOMHUYECKUX
HCCIICTOBAHMM

120

CoBpeMeHHbBIE ONTHYECKHUE TENECKOIIBI,
paJnoTeNecKoNbl, BHEATMOC(epHas
ACTPOHOMUSI

121

Bup 3Bé3mHoro HeOa. Co3Be3nusi, spKue
3Bé3ZIBI, IIaHEThI, UX BUAUMOC JIBHKXCHUC

122

Comnueunas cucrema. Comaie. ComHeyHast
aKTHBHOCTG. VicTounnk sHeprun CoHIa U
3BE3T

123

BE3IbI, UX OCHOBHEIC XapaKTCPHUCTHKH.
3Bé3 OCHO € XapaKTepuc
JunarpamMma "CrieKTpalbHBIN Kacc —
CBETUMOCTB"

124

3Be3bI TIIaBHOH ITOCIEI0BATEIILHOCTH

125

Bayrpennee crpoeHue 3BE3 1.
CoBpeMeHHBIC MTPEICTABIICHUS O
MIPOUCXOXKICHHUH | dBONoIMy CoHIIA U
3BE37. DTaIlbl )KU3HH 3BE3T

126

Mnineunsiit [Tyte — Hawa ["anaktuka. Tumel
rajakTuK. YEpHbIE IBIPHI B SIIPaX rajakTHK

127

Bcenennas. Pacuupenne BeeneHHoM.
3akoH Xab61a. Teopus bBonbiioro B3peiBa.
PenukroBoe nznydeHue

128

Macmrabnast cTpykTypa Beenennoii.
MeraranakTuka




129

Hepeménnpie mpoOieMbl aCTPOHOMUHN

130

Ou3HUECKUl TPAKTUKYM I10 TEME
"HccnenoBanyue MarHiuTHOTO TTOJIS
IOCTOSIHHBIX MarHUTOB" MIIM
"HccnenoBanue CBONCTB
(dheppomarnerukoB" wiu "Hccienoanue
JIEHCTBHUS MTOCTOSSHHOTO MarHUTa Ha paMKy
¢ TOKOM"

131

DuU3HYECKUI TPAKTUKYM 110 TEME
"N3mepenue cuiibl Amriiepa" uiu
"H3ydenne 3aBUCHMOCTH CHIIBI AMIIEpa OT
cmtbl Toka" nin "OmnpeneneHre MarHUTHON
WHIYKIMY Ha OCHOBE M3MEPEHUS CHIIBI
Awmmepa"

132

DUBNYECKUN MPAKTUKYM T10 TEME
"HccrnenoBanue sBICHHS
AJICKTPOMArHUTHOW WHITYKITAN'" WITH
"Onpenenenre HHIYKITUH BUXPEBOTO
MAarHiTHOro mojs"

133

Du3HYECKU MPAKTUKYM I10 TEME
"HccnenoBanne sSBICHUS CAMOUHIYKIIAN"
nir "COopKa MOIIETH 3JICKTPOMATrHUTHOTO
reaeparopa"

134

Ou3nyecKul MPaKTUKYM IO TEME
"N3mepenne meprona CBOOOIHBIX
KoJeOaHUI HUTSIHOTO U MPYXKUHHOTO
MAasITHUKOB"

135

Ou3nYeCKUl MPAKTUKYM I10 TEME
"[IpeobpazoBaHue SHEPTHH B IPYKUHHOM
MasATHUKe"




136

Ou3HUYECKUl TPAKTUKYM 110 TEME
"HccnenoBannue nepeMeHHOro ToKa 4epe3
IIOCJIEOBATEIBHO COCIUH EHHBIE
KOHJICHCATOp, KaTYIIKy U PE3UCTOpP" WU
"HccnenoBanne paboThl HICTOUHHKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

137

Du3HUECKU TPAKTUKYM 110 TEME
"N3ydenne napaMerpoB 3ByKOBOM BOJIHBI"

138

Du3HUYECKU TPAKTUKYM 110 TEME
"M3mepenne moxa3aTesns MpernoMIeHUs
crexna" uiu "[lomydenne n3obpakeHus B
CHCTeMe U3 TUIOCKOT0 3epKajia v JUH3H"

139

DuU3HYECKUI TPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTOsTHUS OT BelecTBa (Ha IMpruMepe
KUIKUX uH3)" Wi "M3Mepenne
(hOKyCHOTO PacCTOSHHS PaCcCEUBAIOIINX
uH3"

140

DU3NYECKUN MPAKTUKYM T10 TEME
"Habmronenne nudpaximm,
nHTEepPEPEHIINH | TTOJSIPU3aIiy cBera'

141

Du3HYECKU MPAKTUKYM I10 TEME
"Onpenenenue UMITYIIbCa U SHEPTHU
PENATUBUCTCKUX YacTuil (10 ¢ororpadusiM
TPEKOB 3apsUKEHHBIX YaCTHI] B MATHUTHOM
mrone)"

142

Ou3nyecKul MPaKTUKYM IO TEME
"N3mepenue nocrossHHoM 1lnanka Ha
OCHOBE mccienoBanus Gororddexra” nmm
"UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA
yepe3 CBETOAMO OT HalpsKeHus"




143

Ou3HUYECKUl TPAKTUKYM 110 TEME
"HccnenoBanue ciekTpa pa3pekeHHOro
aTOMAapHOI'0 BOIOPOJA U U3MEPEHUE
nocTosiHHOM Puabepra"

144

Du3HYECKUI TPAKTUKYM 110 TEME
"HccnenoBanue palioakKTUBHOTO (hoHa C
WCIIONIB30BaHUEM JI03UMeETpa' Win
"N3ydenne moraomeHns 0eTa-4yacTHil
aroMuHNEM"

145

@u3HUECKUI TPAKTUKYM 110 TEME
"Habmonennst 3B€3HOTO HEDA
HEBOOPY>KEHHBIM IJ1a30M C
HCIIOJIb30BAHNEM KOMITBIOTEPHBIX
NPUIIOKEHUH JJIs ONIpeeICHUs
TOJIOYKEHHUST HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO /IaTy: OCHOBHBIE CO3BE3IH
CeBepHOTo TOTyIIApHs U IpKre 3BE3 61"
nnu "Habmrogerns B Tenmeckon JIyHBI,
IUIaHET, TYMAHHOCTEN U 3BE3THBIX
CKOTLITIeHHH "

146

O0001IeHEe U CHCTEMATH3aIUs 3HAHUH.
Pons ¢u3uky 1 aCTpOHOMHUH B
YKOHOMHYECKOH, TEXHOIOTHIECKOM,
COITMATTHFHOMN M THYECKOH chepax
JIeATeIbHOCTH YeI0BeKa

147

O00011IeHrE U CHCTEMATU3aLMs SHAHNM.
Pornb 1 MecTo (PM3HKH M ACTPOHOMUH B
COBPEMEHHOM HAyYHOW KapTHHE MUPa

148

O6001menne u cucTeMaTH3aus 3HaHUH.
Ponb dusnueckoit Teopun B
(hOopMHPOBAaHNH NPEACTABICHUN O
¢usnveckol KapTUHE MUPA, MECTO




(hm3rueckoll KapTHHBI MHUpPa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIEHUI O IPUPOIE

O000111eHME U cUCTEMATU3aLMA 3HAHUH 110

149 teme "KunemaTtuka"

150 O0600I11IeHIE M CHCTEMAaTH3allis 3HAHUH 110
teme "KunemaTtuka"

151 O0600I11IeHNE ¥ CHCTEMATH3aI|s 3HAHUH 110
teme "/lunammka"

152 OO600I11IeHNE ¥ CHCTEMATH3AI|s 3HAHUH 110
teme "CraTuka TBEpaoro Tema"

153 O0o001IeHre U cCHCTeMAaTH3aIMs 3HAHUH 110
Teme "3aKOHBI COXpaHEHHUS B MEXaHUKeE"
O0o001IeHre U CUCTEMAaTH3aINS 3HAHUH 110

154 teme "OCHOBBI MOJIEKYIISIPHO-
KHHETHYECKOH Teopun"
O0001IeHNEe U CUCTEMATH3AINS 3HAHUH 110

155 teme "TepmonnHamuka. TermtoBsie
MAIIMHBL"
O0001IeHrEe U CUCTEMATH3ANNS 3HAHUH 110

156 TeMme "ArperatHele COCTOSHHS BEIECTBA.
®da3oBbIe Tepexoanl"

157 O0001IeHNEe U CUCTEMATH3ALNS 3HAHWH 110
TeMe "DnekTpudeckoe nomue"

158 O0001IeHNEe B CUCTEMATH3ALNS 3HAHWH 110
teMme "TlocTOsIHHBIN 3J1eKTpUYecKuil TOK"

159 OO0600ITICHIE B CHCTEMAaTH3aIs 3HAHUH 110
teme "Toku B pa3nuyHbIX cpenax”

160 OO000ITICHIE B CHCTEMATH3aIs 3HAHUH 110

TeMe "MarautHOe 1oine"




161

PeseprHbIii ypok. O000IIEHUE 1
CHCTEeMATH3aI|s 3HAHUI 110 TEME
"DneKTpoMarHuTHas HHAYKIKA"

162

Pe3eprHbIii ypok. O000IIEHUE U
CUCTEMAaTU3alus 3HAHUH 110 TeMe
"Mexanndeckue Kojaeoanusg"

163

Pe3eprHbIii ypok. O000IIEHUE 1
CHUCTEMaTHU3al1s 3HAHUM 110 TEME
"DNeKTpOMarHuTHbIC KojiebaHus"

164

PezepBHbIii ypok. O0o0IIeHE U
cHCTeMaTH3aIlysl 3HAHUH TI0 TeMe
"MexaHU4YeCcKHEe U AJIEKTPOMAarHUTHBIE
BOJHBI"

165

PesepBuBIi ypok. O000IICHHE 1
CHICTEMAaTH3aI¥sl 3HAHHUI TI0 TeMe
"Onruka"

166

PesepBHBIN ypok. O000IICHIE 1
crcTeMaTH3anus 3HaHuil 1Mo Teme "OCHOBEI
CTO"

167

PezepBHBIit ypok. O600mIEHNE T
cHCTeMaTH3alys 3HaHUH IO TeMe
"KoprryckynsipHO-BOTHOBOI Tyanu3m"

168

PesepBHBIi ypok. O000IIEHNE T
cucTeMaTu3anysa 3HaHu| 1o TeMe "dusnka
aTtoma'"

169

PesepBHBIi ypok. O000IIEHNE T
cucTeMaTu3alus 3HaHui 1mo teme "dusuka
ATOMHOTO S7Jpa W DIIEMEHTapHBIX YacThil"

170

PesepBHbIii ypok. O0o01meHne u
cHCTeMaTu3alysl 3HAHUH 110 TeMe
"Onementsl actpoduzuku"




OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

170




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» ®usuka. Mexanuka, 10 kinacc/ Mskuies I7.51., Cunskos A.3., O0IeCTBO ¢ OrpaHHYCHHON
0TBETCTBEHHOCTHIO «IPODA»; AkimonepHoe obmiectBo «M3matenbctBo «IIpocBemienues

» Ouszuka. MonekynspHas ¢uzuka. Tepmonunamuka, 10 krace/ Mskumes I'.51., Cunsikos A.3.,
OO111eCTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEPHOE OOIIECTBO
«M3narenbctBo «IIpocBenienue

» ®usuka. Ontuka. Kpanrosas gusuka, 11 kinace/ Mskumes I'.51., CunsikoB A.3., O0miecTBo ¢
OIPaHUYCHHOM OTBETCTBEHHOCTHIO «JIPODAy; AkiinoHepHoe o011ecTBO «M31aTenbCTBO
«IIpocBernienune»

» ®usuka. JnekrpoauHamuka, 10-11 kinacesl/ Msxwuies I'.5., Cunsiko A.3., O01IECTBO ¢
OTPaHUYICHHON OTBETCTBEHHOCTHIO «[PODAY; AkrmonepHoe obmecTBo «M31aTebsCTBO

«IIpocsernienune»

METOJUYECKUE MATEPHAJIBI JJIS1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



