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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma mo (u3nMke Ha ypOBHE CpeaHEro oOmero oOpa3oBaHHs pa3padoTaHa HA OCHOBE
MOJIOKEHUH M TpeOOBaHMM K pe3yJapTaTaM OCBOCHMSI OCHOBHOM 0Opa30BaTeIbHOM IPOTrpaMMBbL,
npencrasieHHbx B @PI'OC COO, a takxke ¢ yu€toMm (eaepaipHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu mnpenonaBanus ydeOHoro mnpeamera «®dusmka» B 00pa3oBaTENbHBIX OpraHU3alMIX
Poccuiickoit @enepanuu, peaan3yonX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI.

[Iporpamma no ¢usuke ompenensier o0sf3aTeIbHOE MPEIMETHOE COJAEp)KAHHUE, YCTaHABIMBAET
PEKOMEHAYEMYIO TOCIEA0BATENbHOCTh M3YUEHHS] TEM U pa3AesioB y4eOHOTo mpeaMera ¢ y4éToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpoliecca, BO3PACTHBIX
ocobOenHocTel oOyuaromuxcs. [Iporpamma mo ¢usuke Ma€T mMpencTaBieHHUE O IEJAX, COJEPKaHHH,
oOuieil crpaterun oOyueHus, BOCIIUTAHUS U Pa3BUTHS 0Oy4aIOUINXCsl CPEJICTBAMHU y4eOHOTO MpeaMeTa
«Pu3nka» Ha yriyoJ€HHOM YpOBHE.

WN3yuenne kypca ¢Qusuku  yrayOia€HHOrO  YpOBHS  MO3BOJIAET  pealv30BaTh  3aJa4u
npodeccuoHaIbHON OpUEHTAIMK, HAMpaBJIe€HO Ha CO3JlaHUE YCIOBUM [UIsl MPOSBICHUS CBOUX
MHTEJJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN KaXKIbIM 00y4aromUMCs, KOTOpble HEOOX0AUMBI AJIst
MPOJIOJKEHHUsT O0Opa3oBaHUsl B OpraHu3alugax MpodecCHOHATBbHOr0 OOpa3oBaHUs MO PA3IUYHBIM
(UBUKO-TEXHUYECKUM U MHKEHEPHBIM CHEIMATbHOCTSM.

B mporpamme o ¢pusnke onpenensroTes mIaHupyeMble Pe3yJIbTaThl OCBOSHHS Kypca (PM3UKH Ha
YpOBHE cpemHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIC, METANpPEIMETHBIC, TMpeaMEeTHhIC (Ha
yriyonéHHoM ypoBHE). HayuHo-MeTomosiornueckoid OCHOBOM Juisi pa3paboTKu TpeOOBaHMA K
JMYHOCTHBIM, METANIPEIMETHBIM U MIPEMETHBIM PE3yJIbTaTaM 00yJaroIIuXCsl, OCBOUBIIHX IPOTPAMMY
1o pU3MKE Ha yPOBHE CpeIHEro o0mero oopa3oBaHus Ha yriayOJIEHHOM YPOBHE, SIBIISIETCS CHCTEMHO -
NeSTEITbHOCTHBIN MOIXO.

[IporpamMma no gu3uke BKIIOYACT:

IUTAaHUPYEMbIE PE3yJbTaThl OCBOEHUSI Kypca (M3MKM Ha yriayOJE€HHOM YpOBHE, B TOM 4YHUCIE
MpeIMETHBIEC PE3yabTaThl MO roJilaM O0y4YeHHUS;

COACPIKAHUC y‘Ie6HOFO npeamMceTa «®Du3ukay» 1o rogam O6y‘I€HI/IH.

[IporpamMma mo Qu3uKe UMEET MPUMEPHBIM XapaKTep U MOXKET ObITh UCHOJIb30BaHA YUUTEISIMU
(U3MKY 7151 COCTaBJICHHsSI CBOMX Pab0oYHX MpOTrpamm.

[Iporpamma mo ¢u3MKe HE CKOBBIBACT TBOPYECKYI0 MHMIIMATHBY yYUTEJIeH M IMpeloCTaBiseT
BO3MO’KHOCTH JUISl peasu3allii Pa3iIMYHbIX METOAWYECKUX MOJXOJOB K MPEnoJaBaHuI0 (PU3MKU Ha
yri1yOJa€HHOM YpOBHE MPH YCIOBUM COXpAaHEHMs 0053aTeNIbHOM YacTH cCoAepiKaHus Kypca.

dusmnka Kak Hayka o HambOosiee OOLIMX 3aKOHAX MPUPOIbI, BHICTYNAas B KadyecTBE Y4eOHOTo
npeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKIaJ B CHUCTEMY 3HaHUI 00 OKpyXarolleM Mupe.
HIkonbHBINH Kypc (U3UKH — CUCTEMOOOPA3YIOIUN /sl €CTECTBEHHO-HAYYHBIX YYEOHBIX NMPEIMETOB,
MOCKOJIbKY (DM3MYECKHEe 3aKOHBI JIeKaT B OCHOBE MPOIECCOB W SIBJICHUH, M3y4aeMbIX XUMHEH,
Ouonorueit, ¢usnueckoil reorpadpueit u actpoHomuen. lMcmonb3oBaHWe M aKTMBHOE NPHUMEHEHHE
(bu3nYecKuX 3HAHUH OINpeNeNniIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cepe
SHEPreTUKH, TPaHCIOpPTa, OCBOEHHS KOCMOCA, IOJY4YEHMs HOBBIX MAaTepUalOB C 3aJaHHBIMU



cBoiictBamMu. M3ydyenue (pu3uKku BHOCHUT OCHOBHOHM BKJaJ B (DOPMHPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa o0yJaromerocs, B GopMupoBaHre YMEHUN MPUMEHSATh HAYYHBIM METOJ MO3HAHUS TIPH
BBIIIOJIHEHUY UMH Y4EOHBIX UCCIIEI0BaHU.

B ocHOBy Kkypca (u3uKu HA ypOBHE cCpeaHero oOmiero oOpa3oBaHHs MOJOXKEH PsI UICH,
KOTOPBIE MOXKHO PacCMaTpUBaTh KaK IPUHIIUIILI €TI0 IOCTPOCHUS.

Hoea wenocmmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTUYECKM 3aBEPIIEHHBIM, OH
COJICPKUT MaTepHajl U3 BCEX pa3lesioB (PU3HMKH, BKIIOYACT KaK BOMPOCHI KIACCHYECKOH, Tak W
COBPEMEHHOU (PU3UKHU.

Hoea z2enepanuzayuu. B cootBeTcTBUM ¢ Hell Marepuan Kypca (U3MKH OObEIUHEH BOKpPYT
¢uznueckux teopuil. Benymum B kypce siBisieTcs (GOpMHpOBaHHME IMPEACTABICHUI O CTPYKTYPHBIX
YPOBHSX MaTepuH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. E€ peanuzanys NpeanosiaraeT HCIOIb30BAHHE T'yMaHUTapHOTO
noTeHIrana (pu3nyeckon Haykd, OCMBICIEHHE CBSI3M Pa3BUTHUS (U3UKUA C pPa3BUTHEM OOIECTBa, a
TaKKe C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU U YKOJIOTHYECKUMHU MPOOIEMaMU.

Hoea npuknaonou nanpasnennocmu. Kypc (usuku yrioyOa€HHOTO YpOBHS MpEAIoJiaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHUX M TEXHOJIOTHYCCKUX MPUIIOKECHUN M3y4EeHHBIX TEOPHI
u 3akoHOB. [Ipm »TOM paccMaTpuBarOTCS Ha YpOBHE OOMNIMX TMPEACTABICHUN W COBPEMEHHBIE
TEXHUYECKHE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea  rKkonocuzayuu peanusyercsi TMOCPEICTBOM  BBEIEHUS  3JEMEHTOB  COACpIKaHMUS,
MOCBSAIIEHHBIX KOJOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPbIE CBA3AHBI C Pa3BUTUEM TEXHUKHU
U TEXHOJOTWH, a Takke OOCYKIeHHs MpoOJieM paluOHAIBLHOTO MPHUPOJOTIONL30BAHUS U
9KOJIOTMYECKOM 06€30MacHOCTH.

OcBoenue coaep:kaHHsl MPOrpamMmbl MO (PHU3MKE AOKHO OBITH MOCTPOEHO Ha MPHUHIIMIIAX
CUCTEMHO-AEATEeIbHOCTHOTO Tojxona. Jns ¢usuku peanuzanusi 3THUX NPUHIMIOB Oa3upyercs Ha
HCI0JIb30BAHUU CAMOCTOSATEIBHOTO SKCIIEPUMEHTA KaK MOCTOSHHO JAEUCTBYIONIEro (hakTopa yueOHOro
mpouecca. [nsg  yrnyOon€HHOro ypoBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO — YYEHHUYECKOIO
SKCIEPUMEHTA, BKJIIOYAIOLIETO (PPOHTATIbHBIE YYEHUYECKUE OTBITHI PU U3y4YEHUH HOBOTO MaTepuaa,
naboparopubie paboThl U paboThl mHpakTukyMma. [Ipm 3TOM BO3MOXHBI JiBa crnocoba pealu3anuu
(buznueckoro npakTuKyma. B mepBoM ciydae nmpakTukym mpoBoauTcs n6o B konie 10 u 11 knaccos,
nub0 TOcJe MEepBOro U BTOPOTO MOJIYTOAMM B Ka)XJAOM M3 3TUX KiaccoB. BTopoii cmocobd — 3to
uHTEerpanusi paboT MpakTUKyMa B CHUCTEMY JIa0OpaTOpHBIX pabOT, KOTOPHIE MPOBOAATCA B MpOIECcce
u3ydeHus paszzgena (temsl). [Ipu sTom mox paboTamu MpakTUKymMa MOHUMAETCS CaMOCTOSATEIbHOE
UCCIIEIOBAaHUE, KOTOPOE MPOBOJUTCS TIO PYKOBOJCTBY CBEPHYTOro, 0000mEHHOTO BHIa 0e3
MOIIarOBOM MHCTPYKIIUH.

B nporpamMmme 110 (1)I/I3I/IKC CUCTEMaAa YUYCHUYCCKOI'0 DJKCIICPUMCHTA, J'Ia60paT0pHBIX pa60T 151
MMpaKTUKyMa MNpCEACTaBJICHA CAHWHBIM IICPCUHCM. BLI60p TEMATUKU JIs1 3TUX BUAOB YUYCHUYCCKUX
MMPAKTUYCCKUX pa60T OCYHICCTBJIACTCA YYaCTHUKAMU O6paSOBaTeJ'ILHOFO mnmponecca HUCXoOd U3
ocoOeHHOCTEH MNOYPOYHOTO IINIAHUPOBAHUA W  OCHAIICHUA KaOnHeTa (1)I/I3I/II(I/I. HpI/I 9TOM
oOecreunBaeTCs OBJIaACHUC 06y‘-IaI-OIJ_II/IMI/IC$I YMCEHUAMHU TIPOBOJUTH MIPAMBIC U KOCBECHHBIC H3MCPCHUA,
HCCIIEAOBAHUS 3aBUCHMOCTEH (I)I/ISI/I‘-ICCKI/IX BCJIIMYMH U TOCTAHOBKY OIIBITOB 110 IIPOBCPKE
MPpCATIOKCHHBIX TUIIOTEC3.

bomnpmoe BHMMaHUE YACTACTCA PCUICHUTIO paC‘-IéTHLIX N Ka4C€CTBCHHBIX 3a1a4. HpI/I 9TOM JIAd
pvaéTHLIX 3aa4 NpUOPUTCTOM ABJIAKOTCA 3ada4u C SIBHO 3aJlaHHOM U HESBHO 3aJlaHHOM (1)1/131/1qu1<0171



MOJIEIBIO, TIO3BOJISIONIUE MPUMEHSITh U3yYCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zelia
Kypca, TaKk W HMHTETPpUpPYS NPUMEHECHWE 3HAHWUKA M3 PA3HbIX pa3lenoB. 11 KayeCTBEHHBIX 3a/a4
MIPUOPUTETOM SIBIISIFOTCS 3a/1aHUS Ha 0OBSICHEHHE/TIpe/ICKa3aHNe MPOTEKaHMs (PU3HUECKHUX SIBICHUN U
MPOLIECCOB B OKpYXKAIOIIEH >KW3HU, TpeOyronue BbIOOpa (U3MUECKON MOJENU Ui CUTYyalluu
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmu ®I'OC COO k MarepuasbHO-TEXHUYECKOMY OO0ECICYEHHIO
yueOHOro mpomecca Kypc (U3MKA yriiyOJNEHHOTO YpOBHS HA YpOBHE CpemHEero oOmiero
00pa3oBaHus TOJDKEH M3YYaThCsl B YCIOBHAX MPEIMETHOro KaOmHeTa. B xaOuHeTe (U3MKU JTOIHKHO
ObITh HEOOXoauMOE J1abopaTopHOEe OOOPYIOBAHUE VIS BBHIMOJHEHUS YKa3aHHBIX B IPOTpPaMMe I10
¢u3nKe yYSHHUYECKMX ONBITOB, JAOOpaTOpHBIX paboT W pabOT MpaKTHKyMmMa, a TaKxke
JE€MOHCTPAIMOHHOE 000PYAOBaHHUE.

JleMoHcTpalMoHHOE 000pyaoBaHue (GOPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM MUHUMAJIbHON
JOCTaTOYHOCTU U 00ecrevynBaeT MOCTAHOBKY IEPEUUCIIEHHBIX B MPOrpaMMe Mo (U3MKE KIIOYEBBIX
JNEMOHCTpAM  JUIsl HMCCIEAOBAaHUS M3YY4aeMbIX SBJICHUMM M IPOLECCOB, HMIMUPHYECKUX U
(yH1aMEHTaJIbHBIX 3AKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGoparopHoe 000pyAOBaHUE ISl YYEHUYECKMX MNPAKTHUECKUX padoT (opMupyercsi B BHJE
TEMaTUYEeCKHX KOMIUIEKTOB M oOecrieunBaeTcs B pacu€re OJJHOTO0 KOMIUIEKTa Ha JIBYX OOy4arolIuXcs.
Tematnueckue KOMIUIEKTHI J1a0OpaTOPHOTO OOOPYAOBAHMSI JOJDKHBI OBITh TOCTPOEHBI Ha
KOMITJIEKCHOM HCIIOJIb30BAHUM aHAJOTOBBIX U HU(POBBIX NPUOOPOB, a TaKkKe KOMIIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUI€ HU(POBBIX Ta00OPATOPUA.

OCHOBHBIMH TIEISIMU U3Y4CHUs GUBHKH B 00IIEM 00pa30BaHUM SBIISIOTCS:

(dbopMHpoBaHHE HHTEpeca M CTPEMJICHUS OOYYaroIIMXCsl K HAaydHOMY H3YYEHHIO MPHUPOIDI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI!;

Pa3BHUTHUC HpeI[CTaBJ'ICHI/Iﬁ O HAYYHOM MCTOAC IMO3HAHUA H (bOpMHpOBaHI/Ie HCCIICA0BATCIBCKOI'O
OTHOIICHUA K OKPY>KarOIWM SBJICHUAM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa U3yueHUsI OCHOB CTPOEHUSI MaTepUU
1 (yHIaMEHTAIIbHBIX 3aKOHOB (DU3HKHU;

q)OpMI/IpOBaHI/IC YMCHI/Iﬁ OOBSACHATL SBJIEHUS C HCIIOJIb30BaHHEM (1)I/ISI/I‘IGCKI/IX 3HAHUM U
HAaYYHBIX TOKAa3aTCJIbCTB,

(dbopMupoBaHHE TPEACTABICHUNA O PONHM (DU3MKHU IS Pa3BUTHUSL JIPYTMX E€CTECTBEHHBIX HayK,
TEXHHUKH U TEXHOJOTHUH;

pa3BUTHE MPEACTaBIECHUI 0 BO3MOXHBIX chepax Oyayuied mpodeccHoHalbHON NESTETbHOCTH,
CBSI3aHHBIX ¢ (PU3UKOI, TOArOTOBKA K JalbHEHIIIeMy 00y4eHHUIO B 3TOM HalpaBJIeHUU.

JlocTikeHne 3THX Lienel o0ecriednBaeTcsl pelieHueM CIeIYIOIMMX 3a/1a4 B Ipoliecce U3ydeHus
Kypca (pU3UKU Ha YPOBHE CPEAHEro O0IIero o0pazoBaHUs:

npuoOpeTeHre CUCTEMBbl 3HAaHUH 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOYAss MEXAaHUKY, MOJEKYIAPHYIO (PU3MKY, AJEKTPOAMHAMHUKY, KBAHTOBYIO (DM3HUKY U DIIEMEHTBI
acTpousuku;



(dbopmMupoBaHHE YMEHUI NPUMEHSTb TEOPETHYECKUE 3HAHUS s OOBSICHEHUS (U3NUECKUX
SIBJICHUH B IPUPOJE U JUIS IPUHATHUSA IPAKTUYECKUX PEIIECHUN B [IOBCEIHEBHON JKU3HU;

OCBOEHHE CIIOCOOOB PEIICHUS PA3TUYHBIX 33/1a4 C SIBHO 33aJ]aHHOM (pr3HuecKoi MOJIeIbIo, 3a71ad,
M0JIpa3yMEBAIOIINX CAMOCTOSTENILHOE COo3anne (pu3ndeckor MOIeNH, afieKBaTHOM yCIOBUSM 3a/1auy,
B TOM YHCJIE 33[]a4 MH)KEHEPHOTO XapaKTepa;

MOHMMaHUe (PU3UYECKUX OCHOB U TPHUHIUIOB JCUCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLIECCOB, MX BIUSHUS HA OKPYXKAIOIIYIO CPELLY;

OBJIQJIECHUE METOJaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS M MPOBEACHUA (DU3MUECKUX
SKCIEPUMEHTOB, aHajiM3a W UHTEpIpeTaluu HHPOpPMAIUM, OIpENeNIeHHUs] JOCTOBEPHOCTU

MOJIyY€HHOTO PE3yJIbTaTa;

CO3/JaHME YCIIOBUW U1 PAa3BUTUS YMEHHU MPOEKTHO-UCCIEAOBATEIBbCKOM, TBOPYECKOM
JEATEIIbHOCTH;

pa3BuTHE HHTEpeca K chepaM npodecCHOHATHHOM NeSITeTbHOCTH, CBA3aHHON C (PU3HKOH.

B cootBerctBun ¢ tpedoBanusimu ®I'OC COO yrinyOnéHHbIM ypoBeHb H3Yy4eHHUs y4eOHOro
npeameTra «@Du3nKa» Ha YpPOBHE CpemHero ooOmero oOpa3oBaHHUS BBIOMpAETCS OO0y4YaIOIIUMUCS,
TUTAHUPYIOIIAMH TIPOJIOJDKEHUE 00pa30BaHMS MO CIEIUATBHOCTIM (DPU3UKO -TEXHHUECKOTO MPOHUIIS.

Ha wusyuenune ¢usuku (yriayOn€HHBIM ypOBEHBb) Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHUs
otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 gacoB B Heento), B 11 kmacce — 170 gacoB (5 yacoB
B HEJIETIIO).

[Ipemyaraemerit B mporpamMme 1o (U3MKE IMEpPEUYeHb JTa0OPaTOPHBIX M TPAKTHYCCKUX PAOOT
SIBJIIETCS PEKOMEHIOBaHHBIM, YUUTENb JI€JaeT BHIOOP MPOBENEHUS JIabOpaTOPHBIX pabOT U OMBITOB C

y4€TOM MHAUBUYaTbHBIX OCOOCHHOCTEHN 00ydatomuXxcsl.

COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. Hayunblii MeTO1 MO3HAHHMS IPUPOABI.

dusznka — (I)YHI[aMeHTaJ'ILHaH HayKa O IpUpoxC. Hay‘lH]':»IfI MCTOA IIO3HAHHUA KW MCETOIbI
HUCCICIOBaHUA CI)I/I3I/I‘leCKI/IX SIBIICHUH.

OKCIepUMEHT W TeopHusl B Ipolecce MOo3HaHUs npupoisl. HaOmroneHue M SKCHEpUMEHT B
dusuke.

CnocoObl HU3MCPCHUA (I)I/ISI/I‘-IGCKI/IX BCIIMYHWH (aHaJ'IOFOBLIC u I_II/I(I)pOBBIC N3MCPUTCIILHBIC
HpI/I60pLI, KOMITBIOTCPHBIC JATYNKOBLIC CI/ICTGMBI).



[orpeurHocTy n3MepeHuit GU3MUECKUX BeIUYHH (a0COMIOTHASI U OTHOCUTEIIbHAS).
MoaenupoBanue (pU3MUECKHX SIBICHUI U MPOIIECCOB (MaTepuabHas TOUKa, aOCOJIIOTHO TBEPIOE
TEJO0, WJiea]bHAsl KUIAKOCTh, HJACANbHBIA Ta3, TOueyHbIM 3apsa). [unoresa. dusmyeckuil 3aKoH,

r'paHUIbl €0 IPUMCHHUMOCTH. dusnueckas TCOpU-.

Pomp m wmecto ¢m3ukd B (QOpPMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpPA, B
MIPAKTUYECKON IEATEIbHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomel, npakmuxym.

W3mepenue cuibl TOKa U HaNpsKEHUs B LENM MOCTOSIHHOTO TOKa MPU MOMOIIM aHAJIOTOBBIX U
U (POBBIX U3MEPUTETIHHBIX TPUOOPOB.

3HakoMCTBO ¢ IudpoBoi nabopatopuedt mno ¢usuke. [Ipumepbl u3MepeHHs] (PU3NUECKUX
BCJIMYMH IMPU MOMOIIHN KOMIIBIOTCPHBIX JATYUKOB.

Pa3pen 2. Mexanuka.
Tema 1. Kunemamuka.

Mexannueckoe aBrkeHrne. OTHOCUTEIbHOCTh MEXaHUUECKOTO BMKEHUs. CrucTema oTcuéra.

[Ipsimast m oOpaTHast 3a7a9 MEXaHUKH.

Paanyc-BexkTop MaTepuanbHON TOUKH, €r0 MPOEKIUN Ha OCU CUCTEMBI KOOpAUHAT. Tpaekropus.

[lepemenienue, cKOpocTh (CpeAHsisi CKOpPOCTb, MTHOBEHHasi CKOpPOCTb) M YCKOpEHHUE
MaTe€pUaIbHOM TOYKHM, MX IPOEKIUU HAa OCH CHCTeMbl KoopauHaT. ClOXKEeHHe MepeMenieHud |

CJII05KEHUE CKOPOCTEH.

PaBHOMepHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEHHOE [BIKEHUE. 3aBUCUMOCTh KOOPJMHAT,
CKOPOCTH, YCKOPEHUS U MYTH MaTepUaIbHON TOYKU OT BPEMEHH U UX rpauK.

CBoOosiHOE majeHue. YCKOpeHHe CBOOOTHOro majeHus. J[BikeHue Tesa, OpOIIEHHOTO MOJ
YIJIOM K TOpPU30HTY. 3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH M YCKOPEHHS MaTepHalbHOM TOYKU OT
BPEMEHH U UX TpaduKu.

KpuBonuneiinoe nBwxkenue. J[BrykeHHWE MaTepHaIbHOM TOYKUA MO OKPYKHOCTH. YTJoBas u
nuHeitHas ckopocth. llepmon u wactota oOpamenus. LleHTpocTpemMuTenbHOoe (HOpMANbHOE),

KacaTCJIbHOC (TaHreHI_[I/IaJ'IBHOG) H MOJIHOC YCKOPCHUC MaTepHaHLHOﬁ TOYKH.

Texauueckue yCTpOﬁCTBa U TCXHOJIOTMYCCKHE IIPOLECChI: CIIMAOMETP, ABUKCHHUC CHAPAIO0B,
IOCITHBIC, IJ_ICCTepéH"IaTBIe u peMéHHHe rnepeaadyu, CKOpOCTHBIC J'II/I(I)TI)I.

Jemoncmpayuu.
Mogenb cuctembl OTCUETA, UILTFOCTPALIMS KUHEMATHUECKUX XapaKTEPUCTHK JBUKEHUS.
CnocoObl HCCIIeTIOBaHUS JIBHKCHHUI.

I/IHHIOCTpaLII/IH MpEACIILHOTO MEPEX0Ja U U3MCPCHUC MTHOBEHHOM CKOpPOCTH.



[IpeoOpazoBanme IBUKCHHI C UCTIOIH30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmoienue ABM>KEeHHS Tena, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPHU30HTAIIBHO.
Hamnpasienne cKopoCcTH npy JBHKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBanme yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TMyTeH, TPacKTOPHUH, CKOPOCTEH IBIKEHHUsSI OJHOTO W TOTO € Tella B Pa3HBIX
CcUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.
N3yuenne HepaBHOMEPHOTO JABMKEHHUS C IIEJIBIO ONPECIICHUs] MTHOBEHHOM CKOPOCTH.

N3mepenune yckopeHuss IpH MNPSIMOJIMHENHOM PAaBHOYCKOPEHHOM JIBWKEHHHM IO HAKJIOHHOMU
IIJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU ITPH PABHOYCKOPEHHOM JIBHKECHHH.

W3mepeHne yckopeHHss CBOOOJHOTO TaJeHUs (PEKOMEHIOBAHO WCIIOJIB30BaHUE HUPPOBOU
abopaTOPUH).

N3yuenne nBwKeHUs Teia, OpPOIICHHOTO TOPU30HTANbHO. [IpoBepka THUMOTE3bI O MPSIMOU
MPOMOPLIUOHAIBHOM 3aBUCUMOCTH MEX/1y JAIbHOCTHIO MOJIETA ¥ HAYaIbHON CKOPOCTbHIO TeNa.

N3yuenune nBuKEHUS TeJa 0 OKPY>KHOCTH € TIOCTOSTHHOM TI0 MOJIYJTIO CKOPOCTHIO.
HccnenoBanue 3aBUCUMOCTH MepUOia OOpAIICHHS] KOHUMYECKOTO MasTHHUKA OT €ro ImapaMeTpoB.
Tema 2. lunamuxa.

[TepBriit 3akoH HproTona. MHepiumanbHble cucTeMbl OTcYETa. [IpMHIMN OTHOCUTENBHOCTH
lNanmnes. HennepuuaabHble CHCTEMBI OTCUETA (OTIPEICTICHUE, TIPUMEDHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu Cuil.

Btopoii 3akon HeloTOHa 1j11 MaTepuaibHON TOYKH.

Tperuii 3akoH HproTOHA U1 MaTe€pUaibHbIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUS. DKBUBAJEHTHOCTh I'PABUTAIIMIOHHON U MHEPTHOW MAaCCHI.

Cuna TspkecTd. 3aBUCHMOCTh YCKOPEHHUSI CBOOOIHOTO MAACHUS OT BBICOTHI HAJl MOBEPXHOCTHIO
IJIaHeTBl W OT reorpaduueckoil mupoThl. JIBrkeHHE HEOECHBIX Tel M HMX CIIyTHHKOB. 3aKOHBI

Kermepa. HepBaﬂ KOCMHUYCCKasA CKOPOCTh.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec tena, 1BKymnierocst ¢ yCKOpeHHUEM.



Cuna tpenusi. Cyxoe Tpenue. Cusia TpeHUs CKOJBXKEHUsS U cuiia TpeHus nokos. Kosddunment
Tperus. Cuina CONMPOTUBICHHS TIPHU JBIDKEHUU Tella B KHUJAKOCTH WM Ta3e, €€ 3aBHCUMOCTHh OT
CKOPOCTH OTHOCHUTEIHHOTO JBHKCHHUSI.

Hasnenue. ['unpocrarnueckoe nasienue. Cuna Apxumena.

Texaunueckue YCTpOﬁCTBa N TCXHOJOTHUYCCKUC  IMPOLCCCHI: IIOAIIMNITHUKKY, JOBHXCHHC
HNCKYCCTBCHHBIX CITYTHUKOB.

Jemoncmpayuu.
HaGnrogenue aBuxeHus Tea B MHEPIHAIBHBIX U HEUHEPIIUATBHBIX CUCTEMaxX OTCUETa.
[IpuHIAII OTHOCUTEIBHOCTH.

Kauenne naByX NWIMHIPOB WIM IIAPOB pa3HOM MacCel C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJILHO HEMHEPIIUAIBHON CHCTEMBI OTCUETA.

CpaBHEHHE pPaBHOJACHCTBYIOIIECH MPUIIOKEHHBIX K TEJIY CHJI C MPOU3BEICHUEM MAacCChl Tejla Ha
€ro YCKOPEHHE B UHEPIMAIBHONW CHUCTEME OTCUETA.

PaBeHCTBO CHJI, BOBHHKAKIIUX B pe3ynLTaTe BSaHMO)IeﬁCTBHﬂ TCII.

N3mMepenne Macc no B3auMOICHCTBHIO.

HeBecoMocTs.

Bec tena mpu yckopeHHOM MOABEME U TTaICHUH.

[leHTpOoOEI)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYCHUS U CKOJIBKCHHS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomeol, RPAKMUKYM.

N3mepenue paBHOACHCTBYIONICH CHJI IPU ABMXKEHUU OpycKa 10 HAKJIOHHOM MJIOCKOCTH.

HpOBepKa THIIOTE3bI O HC3aBUCHUMOCTH BPCMCHH JABUKCHHA 6pyCKa 10 HaKJIOHHOM IIJIOCKOCTH Ha
3aIaHHOC PaCCTOAHUC OT €0 MACChI.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HHKAIOLINX B MPYKUHE M PE3WHOBOM 00pasIie,
OT uXx AedopMarum.

N3ydeHne nBUKEHHS CUCTEMBI T€JI, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU uepe3 NErkuii OJI0K.
N3mepenne ko3 UIleHTa TPEHHUS M0 BEINYHUHE yriioBoro kodddurmenta 3aBucuMoct Fop(N).

HccnenoBanue ABIKEHHUs Opycka MO HAKJIOHHOM IUIOCKOCTH € MEPEMEHHBIM KO3 (HUIMEHTOM
TPEHHUS.

H3y‘ICHI/IC JABWKCHHSA I'Py3a Ha BaJly C TPCHHUCM.



Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. [locrymarenpbHOe W BpamlaTeNbHOE IBMKCHHE TBEPIOTO Tela.
MoOMEHT CHJIbI OTHOCHTEIHLHO OCH BpalCHHA. IIneuo cunel. CroskeHue CUJI, IPUIIOKCHHBIX K
TBEpAOMY Teny. LleHTp TskecTH Tena.

VYcnoBust paBHOBECUS TBEPAOIO TeEA.

YcroitunBoe, HEYCTOMYMBOE, O€3pa3InyHOE PaBHOBECHE.

TexHnueckre yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHl: KPOHIUTEHH, CTPOUTENBHBIA KpaH,
peméTyarbie KOHCTPYKIUU.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Buns! paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.
UccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAIICHHUS.
KoHcTpynpoBanue KpOHIITEHHOB U Pacy€T CUI YIIPYTOCTH.

N3yuenune ycToOMYMBOCTH TBEPAOTO TENA, UMEIOIIETO TUIONIab OMOPBI.

Tema 4. 3akoHnvl coxpanenusn 6 mMmexanuke.

I/IMHYJ'IBC MaTCpHaHBHOﬁ TOYKH, CHCTCMblI MAaTCpPHUAIBHBIX TOYCK. HeHTp MacC CHCTEMBI
MaTCpHUAIbHBIX TOUYCK. TeopeMa 0 IBMKCHHUHU LIEHTpPA Macc.

I/IMHYJ'IBC CHJIBI 1 UIBMCHCHHE UMITYJIbCa TEJIa.
3akoH COXpPaHCHU UMITYJIbCA.
PeakTuBHOE JBIKCHUE.

MomeHT HMITYJIbCa MaTepHaHBHOﬁ TOYKH. Hpe,Z[CTaBJ'IeHI/Ie 0 COXpaHCHUU MOMCHTA NMITYJIbCa B
HOCHTPAJIbHBIX ITOJIAX.

PabGora cuibpl Ha MajOM U Ha KOHEYHOM NEepCMCIICHUU. Fpa(bI/Iqecxoe MNpEaACTaBJIICHUC pa6OTBI
CHIJIBI.

MOoOIIIHOCTh CHIIBIL.

Kunernueckas SHEPrusa MaTepHaﬂLHOﬁ TOYKH. TeopeMa 00 M3MCHEHUHM KUHETHYECKOM OHEPTUn
MaTepHaHLHOﬁ TOYKH.

[ToTeHumanpHple M HENOTEHIMANIbHBIE cUiIbl. [loTeHnnanbHas sueprus. [lorennunanbHast sHeprus
yrnpyro  neGopMHpOBaHHOW MpykuHbL. [loTeHnManpHass SHEpPrust Teda B OJHOPOIHOM



IpaBUTALMOHHOM IoJie. [loTeHnnanbHas 3HEeprus Tejaa B IPABUTALMOHHOM I10JI€ OJHOPOJHOIO HIiapa
(BHYTpH U BHe mapa). Bropas kocMuueckasi CKOpocTb. TpeTbsi KOCMUUYECKAsi CKOPOCTb.

CBs3b pabOThl HENOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHHMYECKOW >HEpPruM CHCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenune bepHymu Uil MACanbHOM JKMAKOCTH Kak CIEJCTBUE 3aKOHA COXPAHEHUSA
MEXaHU4YECKON DHEPTHUN.

TexHnueckre ycTpoMCTBA M TEXHOJIOTMYECKHE NPOLIECCHI: JBUKEHUE PAKET, BOAOMET, KOIED,
MPYXKUHHBIA TUCTOJIET, TUPOCKOT, (UT'YpHOE KaTaHUE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxkTnBHOE IBIDKEHUE.

N3mepeHne MOIHOCTH CUITBL.

W3meneHnue sHEpruM Teja npu COBEpIIEHUH pabOThI.

B3anmHble mpeBpanieHus KHHETHYECKOW W MOTEHIMAJbHOW SHEPruil MpH NIEUCTBUU HA TEJO
CHWJIBI TSDKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu Npu cBOOOJHOM a/ICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npakmuxym.

N3mepenue umiyibca Tena no TOpMO3HOMY MYTH.

W3mepenue cuiibl TATM, CKOPOCTH MOJIEIH AIEKTPOMOOUIISI U MOIIIHOCTH CHJIBI TSTH.
CpaBHeHHE U3MEHEHHS UMITYIIbCA TEJIa C UMITYJIBCOM CHJIBL

HccnenoBanue coxpaHeHUs UMITYIIbCA MIPU YIPYTOM B3aUMOJICHCTBHH.

N3mepenune KWHETUYECKON YHEPTHH TeNa [0 TOPMO3HOMY MYTH.

CpaBHeHHE H3MEHEHHS TOTEHIINATLHON SHEPTUU MPYKUHBI ¢ pabOTON CHUIIBI TPEHHUSL.
Omnpenenenre pabOTHI CHIIBI TPEHUS NP ABMKEHHUHU TeJNa M0 HAKIIOHHOW TIOCKOCTH.

Pa3nen 3. MoaekyisipHasi puznka ¥ TepMOIHHAMHUKA.
Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUYUECKOU MEOPUU.

OcHOBHBIE NOJIOKEHUS MOJIEKYIIsIpHO-KMHeTH4eckoil Teopunt (MKT), ux onbiTHoe 060CHOBaHHE.
Huddysus. bpoyHoBckoe aBmkeHHe. XapakTep IBMKEHHS M B3aWMOJICHCTBHMS YacTHI] BELIECTBA.
Mogenu cTpoeHus ras3oB, KUIAKOCTEH U TBEPABIX TeNl M OOBSICHEHHE CBOMCTB BEIlECTBA HA OCHOBE
3TUX Mozenei. Macca u pazmepsl MoJiekyn (atomoB). KosnmuecTBo Beriectsa. [locrosiHaas ABoraapo.



TemoBoe paBHOBecue. Temnepatypa u ciocoOsl e€ uzmepenus. lllkana temneparyp Lenbcus.

Mopnenbs uaeanpbHOro ra3a B MOJIEKYJISPHO-KMHETUYECKON TEOPHM: YacTHIbl ra3za JBUXKYTCS
Xa0TUYECKHU U HE B3aUMOJCUCTBYIOT APYT C IPYIOM.

l'azoBbie 3akoHbl. YpaBHenue MenneneeBa—Knamneiipona. AOconroTHas TemiiepaTtypa (IKaia
temneparyp KensBuna). 3akon J[lanbrona. W3ompoueccsl B HAEaIbHOM TIa3e € MOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. ['paduueckoe npeacTaBieHue N30IPOLIECCOB: H30TEpPMa, U30X0pa, n300apa.

CBsi3p ME@XJly JaBICHUEM U CPEJHEH KUHETHUYECKOH SHepruell MoCTyNaTeJbHOIO TEIIOBOTO
JBUKEHUSI MOJIEKYJ HJI€alIbHOrO raza (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETHUYECKONW TEOpHUH

UJICATHHOTO Ta3a).

CBsi3b a0COJIFOTHOM TeMIlepaTyphl TEPMOJMHAMHYECKON CHCTEMBI CO CpeIHEH KWHETUYECKOU
SHEPruer MOCTYNaTeIbHOTO TEIIOBOTO IBHKEHHUS €€ YaCTHL.

TexHuueckne ycTpoOWCTBA M TEXHOJIOTMUECKHE MPOIIECCHI: TEPMOMETP, O0apoMeTp, MOTydeHUE
HaHOMAaTepHaJIOB.

Hemoncmpayuu.

Mopenu TBUKEHUS YaCTHUIl BEIIECTBA.

Monenbs OpOyHOBCKOTO JIBUKEHHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOYHOBCKOTO JIBUYKEHUSI.
Judbdysust sxuakocTei.

Monens onbiTa LlTepHa.

[IputsxeHre MOJIEKYIL.

Monenu KpUCTaNIMYECKUX PEeIIETOK.

Habmronenue u riccneioBanne U30MpoOIIECcCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npaKmuKym.

HccnenoBanue mpolecca YCTaHOBIEHHUS TEIJIOBOTO PAaBHOBECHS NPU TEIUIOOOMEHE MexXIy
ropsiyeil ¥ X0J0JHOM BOJOM.

W3yueHnne M30TepMUYECKOro Imporecca (PEeKOMEHJOBAHO  MCIOJb30BaHME  LUGPOBOU
nabopaTopun).

N3yueHne n30X0pHOro mporecca.
N3yuenne n3obapHOro mpoiecca.
IIpoBepka ypaBHEHHS COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.



Tepmoaunamuueckas (TZl) cucrema. 3anaHue BHEUIHUX YCIOBUH Ui TEPMOJIMHAMUYECKON
cucreMbl. BHemHue u BHyTpeHHue mnapamerpbl. [lapameTpbl TepMOIMHAMMUYECKONH CHCTEMBI Kak
CpEHUE 3HAUYECHUS BEJIMYHH, ONHUCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe wnavasnio tepmoauHamuku. CaMONpou3BOJbHAS pelakcalus TepMOIMHAMUYECKO M
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEpMOJMHAMUKE — CUCTEMA YpABHEHUM: ypaBHeHHUE MeHneneeBa—
Kitanelipona u BeIpayke€HUE JUIsl BHYTPEHHEN SHEPTUU. Y CIIOBHSI IPUMEHUMOCTH 3TOW MOJIEIN: HU3Kas
KOHIICHTPALXs YaCTHUII, BBICOKHE TEMIIEpATyphl. BelpaxkeHue 1y BHYTPEHHEN S3HEPTrUU OJHOATOMHOIO
UJCAIBHOTO Ta3a.

KBa3sucrarnueckue u HeCTaTHUCCKHE MpouIcCChI.

DOneMeHTapHas paboTa B TepMoJuHamMuKke. Brrunciaenue paboTel o rpaduky mpoiecca Ha pV-
JTUarpaMme.

Temonepenaua kak cnoco® M3MEHEHMs] BHYTPEHHEW SHEPrud TEPMOJUHAMHYECKON CUCTEMBbI
6e3 coBepiieHus padboThl. KoHBeKIus, TEMIONPOBOIHOCTD, U3Ty4YEHHUE.

KomnuectBo TemnoTsl. Temmo€MKOCTh Tena. YenbHas U MOJSpPHas TEIUIOEMKOCTH BEILIECTBA.
VYpaBHeHne Maiiepa. YnenpHas TeIUIoTa CropaHus TOIMBA. Pacuér KoamyecTBa TEIUIOTHI IPHU

teronepenaye. [lonstue 06 aguadbarHoOM mporiecce.

[TepBoIii 3akOH TepMoaMHAMUKH. BHyTpeHHss sHeprus. KonwdecTBo TEmioTel W paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEH SHEPrur TePMOAMHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOIMHAMUKU ISl PABHOBECHBIX IMPOLIECCOB: 4Yepe3 3aJaHHOE PaBHOBECHOE
COCTOSIHUE TEPMOJUHAMHYECKONM CHCTEMBl MPOXOJUT €AMHCTBEHHas aauadaTta. AOCoIOTHas
TeMIieparypa.

Bropoii 3akoH TepMOJMHAMUKMU [JIs HEPABHOBECHBIX IPOILIECCOB: HEBO3MOXKHO IMeEpenaTh
TEIUIOTY OT Oojiee XOJIOAHOTO Tejda K Oojee Harperomy 0e3 komnencanuu (Kiaysmyc).
HeobpaTumocTh TpupoIHBIX TPOIECCOB.

[Tpuniune! gefictBus TernoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenue KIT. [{ukn Kapno.

DKOJIOTHYECKHE AaCMEeKThl KCIOJb30BaHUS TEIUIOBBIX JBUTaTeei. TerioBoe 3arps3HeHUE
OKPYKaIOIIEeH CPEeIbI.

TexHuueckne yCTpOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: XOJIOJIUIbHUK, KOHIUIIMOHED,
IU3eNbHBIA U KapOIOpaTOpHBIN JBUTATeNH, MapoBas TypOuHa, MOJydeHHE CBEPXHU3KHUX TeMIIepaTyp,
YTWIM3alUsl  «TEIUIOBBIX» OTXOJOB C  HCHOJB30BaHUEM TEIUIOBOTO  HAcOCa,  YTUIIM3ALMS
OMOOPTraHNYECKOTO TOTLINBA JJISl BRIPAOOTKU «TETIIOBOW» U SJIEKTPOIHEPTHUH.

Jemoncmpayuu.

H3menenue TEMIICPATYPHI IIPpU aIlI/Ia6aTI/I‘-ICCKOM paCInpCHUH.

BosgymHoe orauso.



CpaBHeHME YIENbHBIX TEIUIOEMKOCTEH BEIIECTB.

CrniocoObl I3MEHEHUS BHYTPEHHEH SHEPTHH.

HccnenoBanue aanabaTHOTro mporecca.

KomMmproTepHble MO/IE€IM TEIJIOBBIX ABUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.
N3mepenue yaenbHoM TeII0OEMKOCTH.

HccnenoBanue npoiiecca OCTbIBaHUS BEIIECTBA.

WccnenoBanue aqnabaTHoro mporecca.

N3yuenne B3aMMOCBS3M DSHEPrUM MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUS W TEMIIEPATYpPhI
KHUIICHUS KUIKOCTEMN.

Tema 3. Azpecamnvie cocmoanusn eeuwiecmea. Pazoevie nepexoonl.

[TapooOpa3zoBanne u  KoHAeHcamus. lVcnmapenwme u  KUINEHHE. YJenbHas  TeruioTa
nmapooOpa3oBaHMUsL.

Hacrpimennsie 1 HeHachlleHHbIE Mapbl. KauecTBeHHass 3aBUCHMOCTH IUIOTHOCTH M JaBIICHUS
HACBIILIEHHOTO TMapa OT TEMIIepaTypbl, WX HE3aBUCHUMOCTh OT 00bEMa HACHIIIEHHOTO Iapa.
3aBUCUMOCTb TEMIEPATyphl KUIIEHUS OT IaBJICHUS B )KUIKOCTH.

BnaxxunocTb BO3ayXa. AOCOII0THAS ¥ OTHOCHTEIBHAS BIAXKHOCTD.

TBépnoe Tteno. Kpucramnuueckue u amopdHble Tena. AHU3OTPONUS CBOMCTB KpPHUCTAJIOB.
[1naBnenue u KpuctaumM3anus. Y aelbHas TerioTa miasiaeHus. CyonuManus.

Hedbopmaruu tBEpAOTrO Tena. Pactshkenue u cxarue. Casur. Moaynes FOnra. Ilpenen ynpyrux
nedopmarui.

TemnoBoe pacmmpenue XUAKOCTeH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE pacIIMpeHUe.
AHTapMOHHU3M TEIUIOBBIX KOJIEOAHHI 4acTHUIl BEIIECTBA KaK MPUYHMHA TEIJIOBOTO pacHIMpeHus Tel (Ha
KaueCTBEHHOM YpOBHE).

[IpeoOpaszoBanue sHEPTUH B (Pa30BBIX MEPEXOAAX.

ypaBHeHI/IC TEIUIOBOro OayaHca.

[ToBepxnoctHoe HarskeHue. KoadduimeHT MNOBEpXHOCTHOTO HaTshkeHusa. KanusispHbie
siBJIeHUs. J[aBiaeHue 1o UCKPUBIEHHON ITOBEPXHOCTHIO KUAKOCTH. Popmyna Jlanmnaca.

Texauueckue yCTpOfICTBa U TCXHOJIOTUYCCKUC IMPOMLECChI: KUAKHUEC KPUCTAJIbI, COBPCMCHHLIC
MaTcepualbl.

Jemoncmpayuu.



TermoBoe pacmmpeHue.

CBoiicTBa HACBILIEHHBIX MTAPOB.

Kunienne. Kunenue npu noHWKEHHOM JAaBJICHUU.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSHKEHUSI.

OMBITHI ¢ MBUIBHBIMHU TIIEHKAMH.

CmauuBaHmue.

Kanwnnspusie siBneHust.

Mopenu HeHbIOTOHOBCKOM YKUIKOCTH.

Crioco0bl U3MEPEHUS BIAKHOCTH.

HccnenoBanue HarpeBaHus U MUIABJICHHS KPUCTATHYECKOTO BEIIECTBA.

Buasr nedopmartuii.

Hab6nronenune mansix aedopmariuii.

Yuenuueckuit sxkcnepumenm, nadopamopmuvie pabomot, npaKmuKym.

N3ydeHune 3akOHOMEPHOCTEN UCTTApEHUS )KUIKOCTEH.

N3Mepenne yaenbHOM TeMIOThHI IJIaBJICHUS JIba.

N3yueHue CBOWCTB HACHIIEHHBIX IAPOB.

N3mepenue abCoIOTHOM BIaXKHOCTH BO3yXa U OIICHKA MAacChl HapOB B IOMELICHHH.
N3mepenue kodduiirienTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenue moaynsa FOnra.

HccnenoBanue 3aBucuMocTu AeGopMaIui pe3nHOBOTO 00pasiia OT MPHJIOKEHHOH K HEMY CHIIBI.

Paznea 4. DiekTpoauHaMuKka.
Tema 1. dnekmpuueckoe none.

OnexTpu3aius Tell U € NposBICHUS. DIEKTpUUYECKU 3apsia. [IBa Buaa 3JIEKTPUUECKUX 3apsIiOB.
IIpoBOIHUKH, NUIEKTPUKA W TOJIYNPOBOIAHHMKH. OJIEMEHTApHBINM JJIEKTPUYECKUH 3apsii. 3aKOH
COXPAHEHHUs MIEKTPUYECKOTO 3apsa.

B3aumopneiicteue 3apsnoB. Toueunsle 3apsasl. 3akoH KynoHa.

3J'ICKTpI/IquKOe noue. Ero neiictBue Ha QJICKTPUYCCKUC 3apsAbl.



Hanpspk€HHocTs  2nexTpuueckoro  nois. IlpoOnbeiii  3apsin.  JIluHum — HanpspkéHHOCTH
3JIeKTpUYECKOro nojst. OJHOPOAHOE NIEKTPUUECKOE TIOJIE.

[ToTeHManbHOCTh  AJIEKTPOCTATUYECKOTO TOJisl. Pa3HOCTh MOTEHIMATIOB M HANPSKEHUE.
[lorenuumanpHas >HEprusi 3apsiia B 3JEKTpocTaTUueckoMm rmose. [loTeHmuan 3aeKTpocTaTUH4ecKoro
nossi. CBs3b HANPSHKEHHOCTU TIOJIST M PA3HOCTH MOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOTO TOJIA (Kak
OJIHOPOJHOTO, TaK U HEOJAHOPOJHOTIO).

[IpuHUUI CyNepro3UIIUU IIEKTPUUECKUX TTOJICH.

[lone Toueuynoro 3apsima. Ilose paBHOMepHO 3apspkeHHOM cdepbl. Ilone paBHOMEpPHO
3apsOKEHHOTO o 00BhEMY miapa. [losie paBHOMEpHO 3apspkKeHHOM OeckoHeYHOU miockocTu. KapTunbt
JIMHUH HaNpsHKEHHOCTH ATUX MOJIEW U SKBUINOTEHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM IT0JIE. Y CIIOBHE PAaBHOBECHS 3apsiJIOB.

JIUDJIEKTPUKH B DJIEKTPOCTATHIECKOM MoJie. J{udeKkTpudeckas MpoHUIIaeMOCTh BEIIECTRA.

Konpaencarop. D5meKTpo€MKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTD INIOCKOTO KOHIEHCATOpA.

[TapannensHoe coeanHeHne KOHAeHcaTOpoB. [locinenoBaTenbHOE COeAMHEHNE KOH/IEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

JIBrKEeHHE 3apsyKEHHON YacTHLBI B OJTHOPOAHOM 3JIEKTPUYECKOM TOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJOTHYECKHE IPOLIECCHI: AJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsT  3alllUTa, 3a3eMJIGHHE  AJIEKTPONpUOOpOB,  KOHAEHCATOPBI, TE€HEPaTOp
Ban ne I'paada.

Jemoncmpayuu.

YCTpolCcTBO M MPUHIUIT ICUCTBUS SJIEKTPOMETPA.

DIEeKTpUYECKOE I0JIE 3aPSHKCHHBIX IIAPUKOB.

DIEeKTPUYECKOE T0JIE IBYX 3apsKCHHBIX TUIACTHH.

Monens anekTpocraTuueckoro reuepatopa (Ban ne I'paada).

[IpoBOAHMKY B 3IEKTPUYECKOM MOJIE.

DneKTpocTaTUYecKas 3aluTa.

YCTpoKCTBO U AEUCTBUE KOHAECHCATOPA MOCTOSHHON U IEPEMEHHON EMKOCTH.

3aBHCHMOCTh BHCKTPOéMKOCTI/I IJIOCKOTO KOHJACHCATOpa OT IUIOIIaAW IJIACTUH, PACCTOSHHUA
MCXKIY HUMHU U I[HBJICKTpH‘-ICCKOﬁ IMPOHUITACMOCTH.

3Hepr1/1;1 QJICKTPUYICCKOT'O IMOJIA 3apsS’KECHHOTO KOHACHCATOPA.

3apsiaKa U pa3pska KOHIAEHCATOpa Yepe3 pe3UCTop.



Yuenuueckuit 3xcnepumenm, nabopamopnuie pabomot, PAKmMUKym.
Or1ieHKa CUJT B3aUMOICHCTBHSI 3apSHKCHHBIX TEIL.

HaOmoenne mpeBpalieHuss SHEPTUU 3apsOKEHHOTO KOHJCHCATOpa B JHEPrUI0 U3ITYYCHHS
CBETO/INO/1A.

W3ydeHue npoTekaHus TOKa B LIETIH, COJIEPKaIIEe KOHIEHCATOp.

Pacnipenenenrie pasHOCTH MOTCHUHAIOB (HANPSHKEHUS) TPHU TOCIEAOBATEIIBHOM COCIUHEHUHN
KOH/ICHCATOPOB.

HccnenoBanue paspsiaa KOHISHCATOPA Yepe3 PE3UCTOP.
Tema 2. I[TocmosanHblil 21eKMpudecKuil mox.
Cwura Toka. [1ocTOSIHHBII TOK.

VYcnosus CymECTBOBAHUA NTOCTOSIHHOI'O JJICKTPUUYCCKOT'O TOKA. Ncrounuku TokKa. HaprDKeHI/Ie
UuDJIC &.

3akoH OMa Jj1s ydacTKa LenHu.

DNEeKTPUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTb COIMPOTUBIIECHUS OJHOPOJIHOTO MPOBOJHHKA OT
€ro JJIMHBI U TUIOIIA/IU TOMIEPEYHOT0 ceYeHUs. Y IeNIbHOE COIPOTUBIICHHUE BELIECTBA.

[locnenoBarensHOE, mMapaiiie]bHOE, CMEUIAHHOE COEAMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AMEeKTprueckux mneneit. [Ipasmma Kupxroda.

PaboTa anekrpuueckoro Toka. 3akoH Jxoyns—Jlenna.
MOIIHOCTb IEKTPUYECKOTO TOKA. TernoBasi MOIIHOCTh, BIJENIIeMast Ha PE3UCTOPE.

OJIC u BHyTpeHHEE CONMPOTHBJICHUE HMCTOYHHMKA TOKAa. 3akoH OMma I MOJHOM (3aMKHYTOM)
AIIEKTPUYECKOM Lenu. MOIIHOCTh UCTOYHHKA TOKa. KopoTKoe 3aMbIkaHue.

KOHHGHC&TOP B IICIIM ITOCTOAHHOI'O TOKA.

TexHuueckre yCTpONMCTBA M TEXHOJOTMYECKUE IPOLECCHl: aMIEPMETP, BOJBTMETP, PEOCTaT,
CUETUHK BJICKTPUUECKOU IHEPTUU.

Jemoncmpayuu.
N3mepenune cuibl TOKa U HAPSHKEHUS.

HccnegoBaHue 3aBUCHMOCTH CHJIBI TOKA OT HAIIPpsOKCHUA I pE3UCTOPa, JIaMIIbl HAKAJIMBAHUSA U
CBETOAMOAA.

3aBHUCHMOCTh CONIPOTUBJICHUA  HUWJIHMHAPUYCCKUX  TPOBOJHUKOB OT JUJIMHBI, IIJIOMIAAW
NMOMEPCHYHOTO CCYCHHUA U MaTCpHraJia.

HccnegoBanue 3aBUCUMOCTH CHIIBI TOKA OT COIIPOTHUBJICHHUA ITPU ITIOCTOSAHHOM HAIIPSKCHUU.



[Tpsmoe wu3mepenne DJIC. KopoTkoe 3amMblKaHHE TIajbBaHUYECKOIO JJIEMEHTa U OLEHKa
BHYTPEHHETO COMPOTHBIICHHSL.

Crnioco0bl coemHeHUs UCTOYHUKOB ToKa, DJIC Oarapei.

HccnenoBanne Pa3HOCTHU NOTCHUOHUAJIOB MCKAY IHNOJHOCAMHM HMCTOYHHMKA TOKa OT CHJIbBI TOKa B
OCITN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npakmuxym.
HccenepoBanue cMEMIaHHOTO COEIMHEHNUsI PE3UCTOPOB.

H3Mepenne ynenbHOro CONpOTUBIIEHUS POBOHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSHKEHUS JUISl JIaMITbl HaKaJTuBaHMSL.
YBenuueHue npejenia u3MEpEHus amnepMeTpa (BOJIbTMETPA).

N3zmepenne D/IC 1 BHYTpEHHETO COMPOTUBIICHHS] ICTOYHUKA TOKA.

UccnenoBanue 3aBucumoctr J/[C rampBaHUYECKOrO 3J€MEHTAa OT BPEMEHM IIPH KOPOTKOM
3aMBbIKaHHU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKIY MOJIOCAMHU MCTOYHHMKA TOKA OT CHJIBI TOKa B
LIEIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.
Tema 3. Toku 6 paznuunslx cpeoax.

BHGKTpI/ILIeCKaﬂ IIPOBOAMMOCTD Pa3JINYHbIX BCIICCTB. :‘)J'IGKTpOHHaH IIPpOBOAUMOCTD TBépI[I)IX
METaJIOB. 3aBUCHMOCTD COIIPOTUBJICHHUA METAJIJIOB OT TEMIIEPATYPHI. CBCpXHpOBOI[I/IMOCTB.

DJIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoanuku. CoOCTBEHHAs U MPUMECHAs IPOBOJUMOCTH MOIYNPOBOAHUKOB. CBOICTBA p—
n-nepexoja. [loaynpoBoHUKOBBIE TPHOOPHI.

3HeKTqueCKHﬁ TOK B JJICKTPOJIMTAX. SHCKTpOHI/ITI/I‘leCKaﬂ Jucconuanus. BJICKTpOJ'II/IS. 3aKOHBI
CDapaL[eﬂ AJI DJICKTPOJIM3a.

9HeKTqueCKHﬁ ToK B razax. CaMOCTOSATEIbHBIM M HECAaMOCTOSTCIbHBIN pas3psana. Paznuunbie
THUIIBI CAMOCTOSATCIIBHOTO pa3psaa. Moumnnus. I1nazma.

Texauueckue YCTpOﬁCTBa H MPAKTUYCCKOC NMPUMCHCHUC: T'a30Pa3pAAHbIC JIAMIIbI, 3JICKTPOHHO-

nydyeBas TpyOKa, MOJYHNPOBOJHUKOBBIE NPUOOPBI: JHOA, TPAaH3UCTOP, (OTOIUOJ, CBETOAUO,
rajbBaHuKa, paQUHUPOBAaHNE ME/IH, BHITUIABKA aTFOMUHUS, SJIEKTPOHHAS MUKPOCKOIHSL.

Jemoncmpayuu.

3aBHUCHMOCTh COIMPOTUBJICHUA METAJIJIOB OT TEMIICPATYPHI.



IIpoBOAMMOCTE DJIEKTPOJIUTOB.

3akoHbl d1eKkTposu3a Papases.

HckpoBoii pa3psa ¥ IPOBOAUMOCTb BO3AYXa.

CpaBHeHHE NPOBOJAUMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomui, npaKmuxym.

HabGnronenue anexkrponusa.

N3mepenue 3apsiia 0IHOBAJIEHTHOTO HOHA.

NccnenoBanue 3aBUCUMOCTH COTPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH THOA.

Du3uyecKuil MPAKTHKYM.

CriocoObl M3MepeHus: (U3NYECKUX BEIUYMH C HCIOJIb30BAHHUEM AaHAJOTOBBIX M HU(POBBIX
MU3MEpUTENbHBIX MPUOOPOB M KOMIBIOTEPHBIX NAaTYUKOBBIX CHCTEM. AOCOJIOTHBIE U OTHOCHUTEIbHBIE
MOTPEITHOCTH U3MepeHnH (pru3ndeckux BenrnanH. OIeHKa TPaHuIl TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHM, HCCICIOBAaHUM 3aBUCUMOCTEH (PH3WYECKUX BEIHYMH,
MpOBEpKa TMPEAJIOKEHHBIX THMOTe3 (BBIOOP M3 pPadOT, OMUCAHHBIX B TEMATHYECKUX paslenax
«YUEeHUYECKUI IKCTIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM)).

MesknpeaMeTHbIe CBSI3H.

N3yuenue kypca ¢usuku yrinyonéHHoro ypoBHs B 10 kjacce OCyIIECTBISIETCS C Y4ETOM
COJIepKaTeIbHBIX MEXKITPEIMETHBIX CBSI3€l C KypcaMH MaTeMaTUKU, OMOJIOrHH, XUMUH, Teorpaduu U
TEXHOJIOT U H.

Mescnpeomemnvle  noHamus,  C6A3AHHBIE €  UZYYEHUEM  MEMO008  HAYUHO20
no3HanuA: sSBICHUE, HAYYHBIN (DaKT, THIOTe3a, PU3NYecKas BEeIMUYHMHA, 3aKOH, TEOPHsl, HAOI0ICHHE,
SKCIIEPUMEHT, MOJEIMPOBAaHUE, MOJENIb, WU3MEpPEHUE, IOIPEIIHOCTH HU3MEPEHUI, H3MEpPUTEIbHbIE
puOOpHI, UG POBas J1abOpaTOPHS.

Mamemamuka: penieHre cucteMsl ypaBHeHUH. JIuneitnas ¢yHkuus, napabona, runepoona, Ux
rpadpuku U CBOHCTBA. TpuUroHOMeTpHueckue (YHKIMM: CHHYC, KOCHHYC, TaHIEHC, KOTaHI'EHC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIIMH HA OCU KOOPAMHAT, CIOKEHUE
BEKTOPOB.

Buonozusa: mexanuueckoe IBUKEHUE B )KUBOM mpupoje, 1uddys3us, ocMoc, TEII000MEH KUBBIX
OpPraHu3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOLIEH cpelbl, yTUInU3alus OHOOPraHMYeCcKOro TOIIMBA

JJIA BLIpa6OTKI/I «TEIIOBOM» U QJICKTPOOHCPIUH, MOBEPXHOCTHOC HATSXKCHUC U KAITUJIJIAPHBIC SIBJICHUA
B IMPpUPOJAEL, JICKTPUICCKHUC ABJICHUS B JKHUBOH npupoe.



Xumua: NUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJb BEIECTBa,
MOJIIpHAsl Macca, IMOJYyYEHHE HAaHOMAaTEpUasoB, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTEH H
razoB, KUJKAE KPUCTAJUIbI, SJIEKTPUUYECKUE CBOMCTBA METAIIOB, AIEKTPOJIUTHYECKAS AUCCOLUALIMS,
rajbBaHUKa, JICKTPOHHAS MUKPOCKOIIHSI.

TI'eozpagpua: BnaxxHOCTh BO3/yXa, BETPbI, OAPOMETP, TEPMOMETP.

Texnonocua: npeodpa3oBaHne IBWKECHUNH C HCHOJH30BAHWEM MEXAaHHU3MOB, YUET CYyXOro H
KHUJKOTO TPEHUS] B TEXHUKE, CTaTUUYECKUE KOHCTPYKUUHU (KPOHIUTEHH, pemérdarble KOHCTPYKLIHH),
HCI0JIb30BAHNE 3aKOHOB COXPAHEHUSI MEXaHUKH B TEXHUKE (TUPOCKOI, BOJOMET U JAPYrue), IBUraTellb
BHYTPEHHETO CrOpaHMs, NapoBas TypOuMHa, OBITOBOW XOJIOAWIBHUK, KOHAWIMOHEP, TEXHOJOTUH
IIOJYYEHUSI COBPEMEHHBIX MATE€pUajoB, B TOM YHCIE HAHOMATEPHAJIOB, W HAHOTEXHOJIOTHH,

UIEKTPOCTaTUYECKas  3alllUTa,  3a3€MJIEHHE  DJICKTPONPUOOpOB,  ra3opas3psiAHbIE  JIAMIIBL,
MIOJIYTIPOBOIHUKOBBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Pasznena 4. DiiekTpoauHaMuKa.
Tema 4. Mazrnumnmnoe none.

B3anmopeiicTBie MOCTOSIHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM. MarHutHoe mose. Bekrtop
MarHUTHOM MHAYKUUK. [[puHIMN Cynepro3uliny MarHUTHBIX N0Jiei. JINHUYM MarHUTHOW MHIYKIIUH.

MarsuTtHoO€E 10JIe MPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIIKA M KPYrOBOTO BUTKA).
OnbIT DpcTena.

Cuna Amriepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna Jlopenua, e€ HampaBieHHE U MOIYib. JIBMKEHHE 3apsKEHHON YacTHIBI B OJHOPOJIHOM
MarHuTHOM noje. Pabota cumisl Jlopenna.

MarsuTHOE MoJie B BEIIECTBE. q)eppOMarHeTI/IKI/I, Imapa- 1 [maMaraCTukKu.

Texuuueckue YCTPOﬁCTBa H TCXHOJIOTHYCCKUC ITPOLUECChI: IIPUMCHCHUC ITIOCTOSHHBIX MAIrHUTOB,
QJICKTPOMATrHUTOB, TECTCP-MYJIIbTUMCTP, OSJICKTPOABUTATCIIb HKO6I/I, YCKOPUTECIIN  3JIEMCHTAPHBIX
YaCTHII.

Jemoncmpayuu.

KapTI/IHa JIMHUH HHAYKIOIUU MArfvuTHOTO IIOJIA MOJIOCOBOIO U HO,[[KOBOO6pa3HOFO MNOCTOSAHHBIX
MardumToOB.

KapTI/IHa JIMHUM MarHuTHOMU WHAYKIIUU TI0JIA MUIMHHOTO IPAMOTO MPOBOJHHUKA M 3aMKHYTOTO
KOJIBIICBOI'O MTPOBOJAHHKA, KaTYHIKHU C TOKOM.

BzaumoneiictBue ABYX NPOBOJHUKOB C TOKOM.



Cuna Awmrmepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

Habmroienue ABMKEHUS MTydKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHUMNO eHCTBUS 3IEKTPOU3MEPUTEIBHOTO IPUOOPA MarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomeol, RPAKMUKYM.

HccnegoBanue MarHuTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOiCTB (heppoMarHeTUKOB.

UccnenoBanue AeCTBUS MOCTOSTHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHune 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHre MarHMTHOW MHAYKIIMU Ha OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. DnekmpomacHumHas UHOYKYUAL.

SBnenne snekTpoMarHUTHOM uWHAYKUMH. [loTok BekTopa wMarHutHOM wuHAYKIUU. C
WHAYKIMU. 3aKOH 3JeKTpoMarHuTHOM uHAaykuuu Dapaznes. BuxpeBoe snexkrpuueckoe mose. Toku
dyxo.

OJIC MHAYKIMKU B IPOBOIHHUKE, JBIKYIIEMCS] B OJJHOPOIHOM MarHMTHOM TIOJIE.

[IpaBuio Jlenna.

NunyktuBHOCTh. Karymka WHIYKTMBHOCTH B II€MA IOCTOSHHOTO  ToKa. SIBleHue
caMmouHAyKiuu. IJIC caMOUMHIYKIIWH.

9Hepr1/151 MAaravuTHOTI'O IIOJISI KaTyHIKU C TOKOM.
9J'IeKTpOMaFHI/ITH06 II0JIC.

Texuuueckue YCTpOﬁCTBa U TCEXHOJIOTMYECKHUE IPOHCCChl: MHAYKIHWOHHAA I1€4Yb, COJICHOWI,
3aliuTa OT JJICKTPpU3alun TCII IIpU ABUKCHUHU B MArHMTHOM I10JIC 3emin.

Jemoncmpayuu.

Habmronenue sSiBJIeHMS 3J€KTPOMAarHUTHOW MHYKITHH.

Uccnepoanue 3aucumoct IC MHIYKIMU OT CKOPOCTH U3MEHEHHS] MAarHUTHOTO TIOTOKA.
IIpaBuiio Jlenna.

[Tagenue MarauTa B amOMUHUEBOH (MeAHOM) TpyOe.



SIBneHue CaMOMHIYKIUU.

Nccnenosanue 3aBucumoctu J/1C caMOMHIyKIIMM OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA B LIETIH.
Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npakmuxym.

HccnenoBanue siBieHUs 31EKTPOMArHUTHOM MHYKIIUH.

Onpenenenre MHAYKIUNA BUXPEBOIO MarHUTHOTO MOJIS.

HccnenoBanue siBICHUS CAMOUHTYKIIUH.

COopka MoeNH IEKTPOMArHUTHOTO TeHepaTopa.

Pa3pen 5. Koje6anus 1 BOJIHBI.
Tema 1. Mexanuueckue xoneoanus.

KoneobarensHast cucrema. CBOOOIHBIE KOJIEOAHNUS.
Iapmonndeckne koseOanus. KnHemaTHdeckoe W JMHAMHUYECKOE ONKMCAHHWE. DHEPreTHYEeCKOe
OmnHcaHue (3aKOH COXpaHEHUs MEXaHM4YecKOM »sHepruu). BpIBoJI JMHAMUYECKOrO OINUCAHUS

TapMOHHUYCCKUX KoJIeOaHM# U3 UX OHEPICTUYCCKOTO U KWHEMATHUYCCKOI'0 OIMMCaHu .

Ammutyna u  ¢asa kosebanuil. CBs3b aMIUTMTYABl KOJICOAHWUW WMCXOAHOW BEIMYHHBI C
aMILTUTYyIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHHS.

ITepuog m uacrota konebanmii. Ilepron MambIX CBOOOTHBIX KOJIEOAHWUN MaTEMaTHYECKOTO
MasTHUKA. [Tepros cBOOOTHBIX KOJICOAHUH MTPYKHHHOTO MasTHUKA.

[Tonsitne o 3aTyxawoomux kojeOaHusx. BoiHyxneHHble koneOanus. Pesonanc. PesonancHas
KpuBasi. BiusHue 3aTyxaHus Ha BUJI PE30HAHCHOW KPHBOM. ABTOKOJICOAHUS.

Texuuueckre YCTpOHCTBA M TEXHOJOTMYECKHE MPOLECChl: METPOHOM, 4Yachl, Kadelw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.
3anuch K01e0aTeIbHOTO JTBHKEHUS.
Habmronenue He3aBUCHMOCTH MEPHOJIa MaJIbIX KOJICOAHU Ipy3a HA HUTU OT aMIUIUTY/IbI.

HccnegoBanue 3aTyXarouux KoJIeOAaHMI M 3aBUCHMOCTH nepuoaa CBO60I[HBIX KoJIeOaHHH OT
COIIPOTUBJICHMUAL.

HccnenoBanne KojiebaHUWM TIpy3a Ha MAacCHBHOM TpyXHHE C 1Leldblo  (HopMUpOBaHUS
npeJcTaBiIeHUH 00 UeaIbHOW MOJIENU PYKMHHOTO MasiTHHUKA.

3aKOH COXpaHEHHUs PHEPTUH MPH KoJeOaHUsIX rpy3a Ha MpYKUHE.
HccnenoBanue BEIHYKICHHBIX KOJIEOaHUI.

Habmonenue pe3onanca.



Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npakmuxym.

N3mepenue neproga cBOOOIHBIX KOJICOAHUN HUTSHOTO U MIPYKMHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB ABMKCHHUS TeJIa B X0JI¢ KOJICOAHHIA HA YIIPYTOM IOIBECE.

N3yuenune nBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBanme SHEPTUH B IPYKUHHOM MASTHUKE.

UccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAIONIUX KOJICOaHUM.

UccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Tema 2. InexkmpomazHumHnuvle Koneodanus.

Konebartenbupiii  koHTYp. CBOOOJHBIE JJIEKTPOMArHUTHHIE KOJEOAHUS B  HJICAJTLHOM
kosebaTennbHOM KOHType. Dopmyna Tomcona. CBsa3p aMIUIMTYyAbl 3apsiia  KOHJEHCATOpa C
aMIUTUTYJION CUJIBI TOKA B KOJIEOATEIIBHOM KOHTYPE.

3aKoH COXpaHEHHUs SHEPTHH B HICATTLHOM KOJe0aTeTbHOM KOHTYpE.

3aTyxa10m1/Ie OJICKTPOMArduTHBLIC KOJIeOaHus. BI)IHY)K,ZIGHHBIG QJICKTPOMArHMTHBIC KoJeOaHusl.

[Tepemennblii TOK. MOIIHOCTh NMEPEMEHHOTO TOKA. AMIUIMTYJAHOE U JCHCTBYIOIIEE 3HAYEHUE
CWJIBI TOKA U HAIIPSDKEHUS TIPH PA3IMIHON (OpPME 3aBUCUMOCTH TTIEPEMEHHOTO TOKA OT BPEMEHH.

CunyconaayibHbIN TIEpEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp M KaTyllKa WHIYKTHBHOCTH B
LIENU CUHYCOUJAIBHOTO MEPEMEHHOT0 TOKa. Pe3oHaHC TOKkOB. Pe30HaHC HaNpsKEeHHIA.

Wneanvupiii  Tpancpopmatop. [IpousBoactBo, mnepenada U  mnoTpeOiIeHHE AIIEKTPUYECKOU
SHEpPruu.

DKOJIOTHYECKHE PUCKK MIpHU IIPOU3BOACTBEC IOJICKTPOIHCPIUH. Ky.]'IbTypa HCIIOJIB30BaHUsA
QJICKTPOSHECPTIUU B HOBCC,HHCBHOI;'I KHU3HU.

Texuuueckue YCTPOﬁCTBa N TCXHOJIOTHUYCCKUC ITPOLCCCHI: SHGKTpI/ILIGCKI/Iﬁ 3BOHOK, I'CHCpATOP
IEPEMECHHOI'O TOKaA, JIMHUHU 3JICKTpOIICpCaay.

Hemoncmpauuu.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCUMOCTb 4aCTOTHI CBOOOHBIX KOJIEOAHUN OT HHAYKTUBHOCTH U EMKOCTH KOHTYpa.
OcmorpamMmbl IIEKTPOMATrHUTHBIX KOJIEOaHUH.

I'enepaTop He3aTYXarOIMIKUX JIEKTPOMArHUTHBIX KOJIeOaHUH.

Moenp 31EKTPOMAarHuTHOTO T€HEPATOPA.

BLIHy)KI[CHHBIe CUHYCONAAJIbHLIC KoJIeOaHusI.



PC3I/ICTOp, KaTylKa MHAYKTUBHOCTU U KOHACHCATOP B LCIIU IICPCMCHHOT'O TOKA.

Pezonanc mnpu TOCIENOBATENILHOM COCAMHEHUHM pPE3UCTOpa, KATyIIKM HMHIYKTUBHOCTH U
KOHJIEHCATOpa.

YCTpONCTBO M IPHUHIIUII JSHCTBHSI TpaHCHOpMATOpA.

Monenb JIMHUY 3JIEKTPOIIepelauH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npakmuxym.
Nzyuenue tpanchopmatopa.

HccnenoBanue NEPEMEHHOTO TOKAa 4Yepe3 IOCIENOBATEIbHO COEAWHEHHBIE KOHAEHCATOP,
KaTYIIKY U PE3UCTOP.

HalGnrogenue a51eKTpoOMarHiTHOTO PE30HaHCa.

UccnenoBanue paboOThl HICTOYHUKOB CBETA B IIETIH TEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3n1eKmpoMazHumHsle 60IHbL.

MexaHudeckue BOJHBI, YCIOBHUS WX pacnpocTpaHeHus. [lomepedHble W MPOIOTHHBIE BOJHBL
[lepuron, ckopocTh pacnpocTpaHeHHs] U JJiMHA BOJIHBL. CBOMCTBa MEXaHUYECKUX BOJIH: OTpaKE€HHE,
npenomiieHrue, HTephepeHITUS U AUPPAKITUL.

3Byk. CkopocTs 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIlyMoBO€ 3arps3HEHUE OKPYKAIOIIEH CPEIbI.

BHGKTPOMaFHI/ITHBIe BOJHEI. Y CIIOBUSA H3JIYYCHUA OSJICKTPOMAarHMTHBIX BOJIH. Bzanmnuas
OpHUCHTalIUsA BEKTOPOB B SHGKTpOMaFHHTHOﬁ BOJIHC.

CBOCTBa AIIEKTPOMArHUTHBIX BOJIH: OTPAXCHHE, MPEIOMIICHHE, MOJIIPU3aIns, HHTEphEpeHIUs
u qudpakims.

[Ikana 3meKTpoMarHUTHBIX BOJIH. [IpuMeHeHne 3IeKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.

[TpuHIKIIBEI paIUOCBS3U U TEICBUACHUS. Pagnookanus.

DIEeKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKatoUIeH Cpeibl.

TexHnueckre ycTpolcTBa U MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJbHbIE MHCTPYMEHTHI, pajaap,
paauonpuEéMHUK, TeNEBU30D, aHTeHHa, TenedoH, CBU-nieus, ynbTpa3BykoBas IMarHOCTUKA B TEXHUKE
1 MEJIUIIUHE.

Jemoncmpayuu.

O6pa3OBaHI/IC H paclpoCTPAaHCHUC MTONICPCUHBIX U TPOJOJIbHBIX BOJIH.

KOJ'IC6J'IIOH_ICCC$I TCJIO KaK UCTOYHUK 3BYKaA.



3aBHCHUMOCTb JIJTMHBI BOJIHBI OT YaCTOTHI KOJICOAHHIA.

HaGnronenue otpakeHus U MPEIOMIICHUS MEXaHHYECKUX BOJIH.

Habnronenue nnrepdepeHunu 1 Tupakiiui MEXaHUYECKHX BOJTH.

AKyCTUYECKHI pE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro IpUMEHEHHUE.

Habmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMIIMTYION U 9aCTOTON KOJICOaHHIA.

HccnenoBanue CBOWCTB AJIEKTPOMArHWTHBIX BOJIH: OTpakKeHUE, MPEJIOMIICHHE, MOJIIpU3alus,
TU(ppakuus, UHTEpPEepeHLus.

Ob6napyxeHue nHppakpacHOTO U yIbTPadUOIECTOBOTO U3TyUECHUH.
Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.
N3yuenue napameTpoB 3BYKOBOW BOJIHBI.

W3yuenne pacrpocTpaHeHHs 3ByKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.
Tema 4. Onmuka.

[IpsmonuHeliHOEe pacmpocTpaHEeHHWE CcBeTa B OJHOpoAHOW cpenme. Jlyd cBera. ToueuHslit
HCTOYHHUK CBETA.

OtpakeHue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300paXkeHU B TIJIOCKOM 3€pKalie.
Cdepuueckue 3epkana.

[Ipenomienue cBeTa. 3aKOHBI IMpeOMJIEHUSI cBeTa. AOCOJIIOTHBIN IMOKa3aTeab MPEJIOMIICHHS.
OTHOCUTENBHBIN NIOKa3aTenp npeaomieHus. [IocTOSHCTBO YacTOTHI CBETA U COOTHOIIEHHUE JUIMH BOJIH
IIpU NIEPEX0€ MOHOXPOMATUYECKOIO CBETA YEPE3 I'PAaHUILY pa3zelia JBYX ONTUYECKUX CPEl.

Xon mydeii B nmpusme. Jucnepcus ceera. CroxHbIN cocTaB Oenoro cBeta. L[Ber.

[TonHoe BHyTpeHHEe oTpaxkeHue. [IpeaenbHblil yroJ MoJIHOr0 BHYTPEHHETO OTPaXKEHHUSL.

Cobuparoniue u paccenBaroniye JTuH3bl. ToHkas nuH3a. DOKYyCHOE PAacCTOSIHME U ONTHYECKas
CHJIa TOHKOW JMH3Bl. 3aBUCUMOCTb (DOKYCHOTO PACCTOSIHHS TOHKOM cdepuyeckoil TUH3bI OT e&
F€OMETPUU U OTHOCUTEIIBHOT'O TTOKA3aTEeNs MPEIOMIIEHHUS.

dopmysia TOHKOM JUH3BL. Y BEIUYEHHUE, JaBAEMOE JIMH30M.

Xoa ny4a, IPOILIEALIET0 JUH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOW ONTHUYECKOM OCH.
[Toctpoenne M300paKeHH TOYKHU u OTpe3Ka MPAMON B COOUPAOIINX
Y pacCeMBAIOIINX JIMH3AX U UX CUCTEMAX.

Onruueckue HpI/I60pBI. Pazpemalomaﬂ crocoOHOCTh. ['11a3 KaK ONTHYECKas CHCTEMA.

Hpe,Z[CJ'ILI MMPUMCHUMOCTH T COMCTquCCKOﬁ OIITUKH.



BonnoBas onrtuka. MaTepdepenuns cera. KorepeHTHbIE MCTOYHHKH. YCIOBUS HAOIIOACHUS
MaKCUMyMOB U MHUHUMYMOB B HMHTEP()EPEHIMOHHOW KapTHHE OT JIBYX KOTEPEHTHBIX HCTOYHHUKOB.
[Tpumeps! KTacCHYECKUX HHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxmus ceeta. JudpakunoHHas pemérka. YcIoBHE HAOIIOJCHUS TIABHBIX MAaKCHMyMOB
MIPY MIaICHUH MOHOXPOMATHYECKOTO CBETa Ha IU(PAKINOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHu4eckune ycTpolWCTBa M TEXHOJOTUYECKUE TIPOIIECCHI: OYKH, JIyIa, TEPUCKOI, (oToanmapar,
MHUKPOCKOTI, TIPOCKIIMOHHBIN amnmapar, MPOCBETICHUE ONTHKH, BOJOKOHHAS ONTHKA, AU(PPAKIIMOHHASL
pemeéTka.

Jemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

UccnenoBanue mpeioMeHus CBETa.

HaGnrogenue morHOTo BHYTPEHHETO OTpakeHusl. Moienb CBETOBOIA.

HccnenoBanue xo1a CBETOBBIX MTyYKOB YepPe3 MIOCKOMAPAIUICTLHYIO TUIACTHHY U TIPU3MY.

HccnenoBanue cBONMCTB M300payKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TeJIECKOTA.

Ha6nronenue nntepdepeHiinm crera.

Habmtonenue 11BeTOB TOHKUX MIEHOK.

Ha6nronenue nudpakuum cBeta.

N3yuenne nudpakiinOHHON PEMIETKH.

Habmonenue nudpakiunoHHOTO CrieKkTpa.

Habmronenue nucnepcuu cBera.

Habmronenue nonsipuszaiuu cBera.

[IpuMeHeHne noasporI0B A U3YyUEHUS] MEXaHUUYECKUX HAPSKEHU.

Yuenuueckuit sxkcnepumenm, nadopamopusvie padbomul, nPAKMUKYM.

N3mepenune nokazaresns NpeoMIIeHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHSI OT BEIIECTBA (Ha MPUMEPE KUAKHX JIUH3).

N3mepenune GOKyCHOTO pacCTOSIHHS PACCEUBAIOIINX JIMH3.

HOJ'IyIIeHI/IC I/I306pa)KCHI/I}I B CUCTEMC U3 IIJIOCKOTO 3CPKaJia U JINH3BI.



[Tonmy4yenue n300pakeHHsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIeCKOMMYECKIX CUCTEM.

Habmonenue nudpakuuu, naTepdEepeHINN 1 TOJISPU3AINH CBETA.

W3yueHne moysipu3ayy CBeTa, OTPaXEHHOTO OT MOBEPXHOCTH AUAICKTPHKA.
W3yuenne naTepdepeHINn Ja3epHOTO N3TYICHUS Ha IBYX HIEISX.

HaGmonenue aucnepcum.

HabGnronenue u uccnenoanne nudpakiimOHHOTO CIIEKTpA.

N3mepenue 1mHbBI CBETOBOU BOJIHBI.

[Tomy4yeHune criekTpa U3ITy4eHHs CBETOIMOIa TP TIOMOIIHN TU(PAKIIMOHHOHN PEIIETKH.
Pa3zpnen 6. OcHOBBI cienMaIbHOM TEOPUH OTHOCHTEJIBHOCTH.

['panuubl mpUMEHMMOCTH  KJacchdeckod MexaHuku. [locTymarsl cnenuanbHOM  TEOpHH
OTHOCHUTEJILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM nHTepBal. [IpeoOpa3oBanus Jlopenma. YciaoBue MPUYHMHHOCTH.
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH. 3aMeJJIEHUE BPEMEHH U COKPAIIEHHUE JITUHBI.

DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs3b MacChl C SHEPTrUE U UMITYJILCOM PEJISITUBUCTCKOM YaCTHUIIBI. DHEPIUs TOKOSI.

Texanueckue YCTPOﬁCTBa N TEXHOJOIMYECKHUE IIPOLECCCHI: CIIYTHHKOBBIC HpI/IéMHI/IKI/I,
YCKOPUTCIIN 3apsKCHHBIX YaCTUII.

Y4eHnYecKui IKCIIEPUMEHT, J1a0opaTOpHbIe PabOThI, MPAKTUKYM.

OmnpeneneHue MMITyJbCa W SHEPrUU PENATUBUCTCKUX dYacTUll (1o ¢ororpadusiMm TPeKOB
3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznen 7. KBanroBasi pusuka.
Tema 1. KopnycKynapHno-60110801 0yanusm.

PaBHOBecHOE TemIoBOe H3NIyueHHe (M3NMydeHHe aOCOTIOTHO YEPHOrO Temna). 3aKOH CMEIICHUS
Buna. I'mniotesa [Inanka o kBaHTax.

@®OTOHBL. DHEPrus U UMIYJIbC (POTOHA.

®otosdpdext. Onbitel A. I'. CroneroBa. 3akonsl poTorddexra. YpaBHeHue DifHmTelHa A
dororddekra. «KpacHas rpannna» Gotorddexra.

JlaBneHue cBeTa (B 4aCTHOCTH, JaBJICHHWE CBETAa Ha a0COIOTHO MOTJIOIIAIOIIYIO U aOCOJIIOTHO
oTpaskarolryro noepxHocts). OnbiThl I1. H. JIebenena.



Bonnossie cBoiicTBa yactuil. Bomusl e bpoiins. [{nuna Bonusl ne bpoitis u pasmeps! obiactu
JIOKaNU3alK IBIXKYIIeHcs: yacTuipl. KopmycKymnsipHO-BOTHOBOW ayanu3M. Audpaxius 3meKTpoHOB
Ha KpUCTAJLIAX.

Crnenuduka n3mepennii B Mukpomupe. CooTHomeHus1 Heonpenenéuuocrei I eiizendepra.

TexHuueckre yCTPOHCTBA M TEXHOJOTHUYECKHE IPOLECCHI: CIEKTPOMETp, (poTodmemMeHt,
(boToaTIMK, TYHHETBHBIH MUKPOCKOII, COJTHEYHAsi OaTapesi, CBETOIMO/I.

Jemoncmpayuu.

®oTor(h(PexT Ha yCTaHOBKE C IIMHKOBOM TIIIACTHHOM.

HccnenoBanue 3ak0HOB BHELITHETO POTOIPPEKTa.

HccnemoBanue 3aBUCUMOCTH COTPOTHUBIICHUS TIOTYIIPOBOJHHKOB OT OCBEIIEHHOCTH.
Cseronnon.

Conneunas Garapes.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.
Uccnenosanue gporopesucropa.

N3mepenue nocrosiaao# [1nmanka Ha ocHOBe uccienoBanus Gorodrddekra.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 CBETOAMO OT HAMIPSKEHHUS.

Tema 2. @u3zuxka amoma.

OnbITHI IO MCCIEAOBaHUIO cTpoeHus aToMa. [Tnanerapuas moaens atoma Pesepdopaa.

[Toctynatel bopa. U3znyyenue u nornomienue (GOTOHOB MpHU MEPEX0jie aToMa ¢ OJHOTO YPOBHS
SHEpPruM Ha JPYrou.

Buner ciektpoB. CriekTp ypoBHEH 3HEpruu aToMa BOAOPOIA.
CrioHTaHHOE M BBIHYXKICHHOE M3NydeHue cera. Jlasep.

Texnuueckre  yCTpOCTBA U TEXHOJOTHYECKHE MPOLIECCHI:  CHEKTPAJIbHBIM  aHanu3
(ciekTpockom), Ja3ep, KBAHTOBBI KOMITBIOTED.

Jemoncmpayuu.

Mopnens onbita Pesepdopaa.

HaGnronenue nuHeyaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CUETYMKA HOHUZUPYIOIINX YaCTHULL.

OHpe,Z[eJ'ICHI/IC JJIMHBI BOJIHBI JIA3CPHOT'O U3JTYUCHU .



Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npakmuxym.
Habmroienue TMHEHYaToro CeKTpa.

HccnenoBanue CHekTpa pa3pekeHHOTO aTOMAapHOIO BOJOpPOJAa M H3MEPEHHE IOCTOSHHOMN
Punbepra.

Tema 3. Quzuka amomnozo ;u)pa U JJIEMEHMAPHBIX HaCmUy,.

Hyknonnass monens sanpa ['eitzenOepra—MBanenko. 3apsin siagpa. MaccoBoe dHCIO siapa.
H3oTomnsl.

PannoaktuBHOCTE. Aunbda-pacnan. OJIEKTPOHHBIM M MO3UTPOHHBIM Oeta-pacnaa. ['amma-
U3IIy4eHUE.

3aKkoH paaMoaKTUBHOTO pacrnanga. PamuoaktuBHbie wW30TOMBI B mpupoae. (CBoiicTBa
MOHU3HPYIOIIETO U3NydeHus. BiusHue painoakTUBHOCTH Ha >KUBBIe opraHu3Mbl. EcTecTBeHHBIN (HOH
n3nydenus. Jlozumerpusi.

DHeprus cBA3U HyKJIOHOB B sifjpe. SnepHble cuibl. Jledekt Macchl siipa.

Anepubie peakuuu. Jlenenue u cunTte3 snep. Snepubie peakTopbl. [Ipobiembl ympaBiasieMoro
TEPMOSIZIEPHOTO CUHTE3a. DKOJIOTUUECKUE ACTIEKThI Pa3BUTHUSA SI€PHON SHEPTETUKHU.

MCTOI[BI pErucTpanu U UCCICA0OBAHNA 3JICMCHTAPHBIX YaCTHII.

OyHAaMEHTAIbHBIE B3auMOJICHCTBUA. bapuoHbl, Me30HBI M JenToHsl. lIpencraBieHue o
CrangaptHoit Moaenu. KBapk-riit0oHHas MOAEIb aIpOHOB.

®usuka 3a npeaenamu CtanaaptHoi mojenu. TémMHas Matepust U TEMHAs SHEPIHsL.
EaunctBo usznueckoil KapTUHBI MUpA.

Texuuyeckne ycTpoiicTBa M TEXHOJOTMYECKHE IIPOLIECCHI: J03MMETp, Kamepa BuibcoHa,
SJIEPHBIN PEAKTOP, TEPMOSJCPHBIN peakTop, aToMHasi 60MOa, MarHUTHO-PE30HAHCHAs! TOMOTpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npaKmuKym.
HccnenoBanue TpekoB 4acTHIl (11O TOTOBBIM (hoTOrpadusim).
HccnenoBanue paimoakTUBHOTO (pOHA € MCIIOJIb30BAaHUEM JI03UMETPA.
W3yuenue noriomieHus 0eTa-yacTull aTlOMUHHEM.

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PHU3NKH.

OTalbl pa3BUTHA aACTPOHOMMUH. HpI/IKJ'Ia)IHOG U MHPOBO33PCHYCCKOC 3HAUCHUC ACTPOHOMUMH.
HpI/IMeHI/IMOCTB 3aKOHOB (bI/IBI/IKI/I JJIsL OOBsICHEHUS mpupoabl KOCMUYCCKUX 0OBEKTOB.

MeTtoasl ACTPOHOMHUYCCKUX HCCIIeIOBaHUI. COBpeMeHHLIe OIITUYCCKHEC TCIJICCKOIIBI,
PaarOTCIICCKOIIHI, BHC&TMOC(I)CpHa}I ACTPpOHOMUH.



Bun 3Bé31n0r0 HeOa. Co3Besnus, ipKue 3BE3/IbI, IIAHETHI, UX BUIUMOE JBUKEHUE.
Conneynas cuctema.
Connue. Conneunast akTuBHOCTh. Mictounuk 3Heprun CosHIla U 3BE3/1.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. [lnarpamMma «CIEKTpalbHBIA KIacC — CBETHUMOCTBY.
3BE31pl IJIABHOM IMOCIEAOBATEIbHOCTU. 3aBHUCUMOCTh «Macca — CBETUMOCTb» Ui 3BE3] IJIaBHOM
[OCIIEI0BAaTENbHOCTH.  BHyTpeHHee  crpoeHue  3BE3A.  CoBpeMEHHblE  IPEACTABICHUA O
MIPOUCXOXKACHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTarnbl KU3HU 3BE3L.

Mneunsiii [lyte — nama [Nanmaktuka. [lonokenue u nBwxkenue Connia B [Namaktuke. Tumbl
rajakTuk. Paguorasaktuku u kBazapbl. YEpHbBIE BIPHI B siApax rajakTHK.

Bcenennas. Pacimpenue Beenennoil. 3akon Xa60ma. Paz6eranue ranaktuk. Teopust bonbiioro
B3pbIBa. PesmKTOBOE H3IIydeHMeE.

MacmrabHast ctpykTypa Beenennoil. Meraranaktuka.
Hepeménnsie mpo6iieMbl aCTPOHOMUM.
Yuenuueckue naonrooenusa.

Habmonenust 3BE3qHOrO0 HeOa HEBOOPYXKEHHBIM TIJIA30M C HCIOJIb30BAHHUEM KOMITBIOTEPHBIX
MPWIOKEHUN [UIsSl OTpeNeeHHs TOJ0XKEHUSI HEeOEeCHBIX 0OBEKTOB Ha KOHKPETHYIO NaTy: OCHOBHbBIE
co3Be3usi CeBepHOTo MOyIIApHs U SIPKUE 3BE3bI.

Ha6nronenus B reneckon JIyHbI, TUT1aHET, TYMAHHOCTEH ¥ 3BE3AHBIX CKOTUICHHA.
DuU3N4YeCcKNi NPAKTUKYM.

CriocoObl m3MepeHus: (U3NYECKUX BEIUYMH C KCIOJIb30BAHHEM AaHAJOTOBBIX M HU(POBBIX
WU3MEPUTENbHBIX MPUOOPOB M KOMIIBIOTEPHBIX JAaTYUKOBBIX CHCTEM. AOCOJIOTHBIE U OTHOCHUTEIbHBIE
MOTPEIIHOCTH U3MepeHuit pu3ndeckux BeauuuH. O1eHKa rpaHul] MOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUH, HCCIEIOBAHHM 3aBHUCUMOCTEH (U3UYECKUX BEIHUUH,
MPOBEpKa TMPEAJIOKEHHBIX THUMNOTe3 (BBIOOP M3 pPabOT, OMHCAHHBIX B TEMAaTUYECKUX pazfenax
«YYeHHUeCKU IKCIIEPUMEHT, J1a00paTopHbie pabOThI, MPAKTUKYM)).

O0o01marniee NoBTOPEHME.

OO6o0uieHne U cucTeMaTH3alsl COJep KaHUs pas3zieNoB Kypca «MexaHukay, «MomekysspHas
¢u3nKa U TepMOAMHAMUKAY, «DNEeKTpoAuHaMuKay, «Konebanus u BOIHbBDY, «OCHOBBI CHEIHATBHOMN
TEOPUHU OTHOCUTENBHOCTHY, «KBaHTOBas Gpu3MKay, «IJIEMEHTHl aCTPOHOMHHU U aCTPO(UIUKI.

Ponp ¢usukm v acTpOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTHUECKOH, COIMANBHOW M ATHYECKOU
chepax NeATENbHOCTH YeNOBEKa, pOJib M MECTO (U3UKH M aCTPOHOMHH B COBPEMEHHOW HaydHOMH
KapTUHE MUPA, 3HAYCHHE OMUCATENFHOM, CHCTEMATH3UPYIOIIEH, OObSICHUTEIHHON U IPOTHOCTHYECKON
byHKIMA  (uznueckoit Teopuu, posib (GU3NYECKOW Teopur B (OPMUPOBAHUU MPEACTABICHUN O
¢dbuznueckoil KapTHHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHpa B OOIIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEJICTABIECHUN O IPUPOJIE.



MemnpeuMeTHHe CBHA3H.

Nzydenne kypca ¢usuku yriuyOon€éHHOTo ypoBHS B 11 Kitacce OCymIeCTBISIETCS C Y4ETOM
COJIepKATEIBHBIX MEKITPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHUKH, OMOJIOTHH, XUMHH, Teorpaduu 1
TEXHOJIOTHH.

Mescnpeomemnvie  nonamus, C6A3AHHble  C  U3YYEHUEM  MEMO006  HAYUHO20
no3HanuA: SBICHNUE, HAYy4YHBIH (aKT, TUIOTE3a, GU3MUECKas BEINYMHA, 3aKOH, TEOpHs, HAOIOAECHHE,
OKCIICPUMCHT, MOACIUPOBAHUEC, MOACIIb, HU3MCPCHUC, IMOTPCIIHOCTH I/I3M€p€HI/II>'I, N3MCPUTCIILHBIC
npubopsl, nudpoBas adoparopusi.

Mamemamuka: penieHie cuctemMbl ypaBHeHuM. TpuroHomerpuueckue (QYHKUUU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO. BEKTOPBI M UX MPOECKIUU
Ha OCH KOOPJMHAT, CJI0)KeHHEe BeKTOpoB. [IponsBoHbie 3nemMeHTapHbIX GyHKIMH. [Ipu3Haku nonoous
TPEYroJIbHUKOB, ONPE/EICHNE TIOMAAN TNIOCKUX GUryp 1 00bEMa Tell.

Buonocus: snextpuyueckue SBJICHHUS B JKHUBOW TpHUpOJE, KOJeOAaTeNbHbIE TBIKCHHS B JKHBOM
mnpupoae, OKOJIOTHYECKHE PUCKHU npu IIPOU3BOJACTBE OJICKTPOOHEPTHH, SJICKTPOMAarHuTHOC
3arpsI3HEHUE OKPYXKAIOLIEH Cpelibl, YIbTPA3ByKOBAs AMArHOCTUKA B MEJAUIIMHE, ONITUYECKUE SIBJICHUS B
YKUBOU IPUPOJIE.

Xumusa: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPJIBIX TEJ, MEXAHU3MBbI
00pa3oBaHUs KPUCTATUINYECKOMN PEIIETKH, CIEKTPAIbHBIN aHAIN3.

T'eocpagpua: marHutHbIE TIONIOCA 3€MJIM, 3QJICKHM MArHUTHBIX PyA, (OTOChEMKA 3EMHOM
MMOBEPXHOCTH, cericMorpad.

Texnonozua: nNpPUMEHEHUE TMOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB, JJIEKTPOABUTATENb
Slkobu, TreHepaTOp MEPEMEHHOro0 TOKa, WHAYKIMOHHAs T[e4yb, JIMHUU DJeKTpoliepenad,
ANIEKTPOJIBUTaTeNNb, pajap, paIuONpUEMHUK, TEJIEeBU30p, aHTeHHa, TeiepoH, CBY-neusb,
yIIbTPa3BYKOBasi TUArHOCTUKA B TEXHUKE, MMPOEKIIMOHHBIN almapar, BOJOKOHHAs ONTHKA, COJTHEYHAs
Oarapesi, CIIyTHUKOBBIE TPUEMHUKH, SICpHAsI SHEPTeTHKA U KOJIOTHYECKHUEe aCIIEKThI €€ Pa3BUTHSI.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA ITPOI'PAMMBI 110 ®U3UKE HA VYPOBHE
CPEJHEI'O OBIIET'O OBPASOBAHUAIMYHOCTHBLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE Ppe3yJbTaThl OCBOEGHHS YdeOHOro mnpenmera «PHU3UKa» JTOJDKHBI OTpaXkaTb
TOTOBHOCTb M CHOCOOHOCTh OOy4alomMXCs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMENH JINYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTALMM, MO3UTHBHBIX BHYTPEHHHMX YOEXIECHUH,
COOTBETCTBYIOLIUX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO OOIIECTBAa, PACHIMPEHHUE >KU3HEHHOTO
OMbITAa U ONBITA JEATEIBHOCTH B MPOLECCE PEATM3ALUU OCHOBHBIX HANpPaBICHUM BOCIHUTATEIbHON
JESITEIBHOCTH, B TOM YHUCJIE B YaCTH:



IpPa;KaAaHCKOIo BOCIIUTAHUA:

e c(hOpPMUPOBAHHOCTH TPAKIAAHCKOHN MO3UINU 00YJArOIIErocsi Kak akTHBHOTO U OTBETCTBEHHOTO
4JIeHa POCCUICKOro O0IEeCTBa;

e [PUHATUE TPAAULIMOHHBIX OOIIEYEIOBEUECKMX T'YMAaHUCTHUECKUX M JIEMOKPATUYECKUX
IIEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JI€TEJIBHOCTh B MHTEpPECAX TIPakJaHCKOro oOlIecTBa,
y4acTBOBAaTh B CaMOYIIPaBJIEHUH B 00pa30BaTEIbHON OpraHn3aluy;

e YMEHHE B3aMMOJIEWCTBOBATh C COLIMAIBHBIMA MHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKIUSAMU
Y Ha3HA4YCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOW M BOJIOHTEPCKOM JEATEIBHOCTH.

MNAaTPUOTUYICCKOI'0 BOCIIUTAHUSA:

e Cc(pOPMUPOBAHHOCTH POCCUNCKOM IPaKJaHCKOM UJIEHTUYHOCTH, ATPUOTH3MA;
e IIEHHOCTHOE€ OTHOIIEHHE K TOCYJAPCTBEHHBIM CUMBOJIAM, TOCTH)KEHHUSIM POCCHUCKUX YYEHBIX B
o6sacTu (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA:

e cpOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO MTOBEACHNUS;

e CIOCOOHOCTH OLIEHUBATh CUTYAIMI0 W MPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTHPYACh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHCJIE B EATEIILHOCTH YUEHOTO;

e OCO3HaHHE JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMYUBOTO OYIyLIETO.

ICTETUIECCKOT0O BOCIIMTAHUA:

e OCTETHMYECKOE OTHOLIEHHWE K MHUPY, BKIOYas ICTETHKY HaydHOTO TBOPYECTBA, IMPHUCYILIETO
¢buznueckoil Hayke.

TPYAOBOI0 BOCIIMTAHMA:

e HMHTEpEC K pa3IMuHbIM chepam MnpodecCHnoHaIbHOM ACSITEILHOCTH, B TOM YHCIIE CBS3aHHBIM C
(GU3MKON M TEXHUKOHM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccuun u
pealn30BbIBATH COOCTBEHHBIC KHU3HECHHBIC TIJIAHBI;

e TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M caMOOOpa3oBaHUIO B oOJlacTH (U3UKHA Ha
MPOTSHKEHUU BCCH KU3HH.

IKOJOIrn4€CKOro BOCrmMMTaHus:

e c(hOPMUPOBAHHOCTb JKOJIOTUYECKON KYJIbTYphl, OCO3HAaHME TIJIOOAIBHOTO  XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

e IUIAHMPOBAaHHUE M OCYIIECTBJICHUE JECUCTBUI B OKpY)XaIOLIeH cpesie Ha OCHOBE 3HAHMs IieJiei
YCTOMUYUBOTO pa3BUTHS YEJIOBEUECTBA;

e pacUIMpeHHUEe OIbITa JEATETbHOCTH HKOJOTHYECKOW HANpaBIIEHHOCTH HAa OCHOBE MMEIOIIUXCS
3HaHUH 10 QU3MKe.

HEHHOCTH HAYYHOI'0 MO3HAHUSA:



e COPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(bu3nUecKoi HayKH;

e OCO3HAHWE LIEHHOCTH HAYYHOH MIEATEIHLHOCTH, TOTOBHOCTh B MpOLIECCE H3Yy4YCHUS (HU3IUKH
OCYIIECTBIISATH MPOCKTHYIO U HCCIICA0BATEIBCKYIO ACATSILHOCTh HHIUBHUIYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHbIE YHUBEpPCAJbHBLIC y‘leﬁl—lble JedcTBUA
ba3oBble Jornveckue aelcTBUS:

e CaMOCTOSITENBHO (QOPMYIHpPOBaTH M aKTyalM3UpoBaTh MpoOieMy, paccMaTpuBaTth €€
BCECTOPOHHE;

e  ONPENEeNATH IEH JACITCIBHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTIKCHHUS;

e BBISIBIIATH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B paCCMATPUBAEMBIX (PU3UUECKUX SBJICHUSX;

e pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBbI ¢ YU4ETOM aHAIM3a UMEIOIIUXCS MaTEePHAIBHBIX H
HEeMaTepuaJbHbIX PECYPCOB;

e BHOCHUTh KOPPEKTHBBl B JEATEIbHOCTh, OIICHUBATh COOTBETCTBHE pE3YJIbTATOB LEJSM,
OIICHUBATh PUCKU MOCIEACTBUN NESTENbHOCTH;

e KOOPAMHUPOBATb M BBINOJHATH pabOTy B YCIOBUSIX peajbHOr0, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

e pa3BUBATh KPEaTHBHOE MBIIUICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBrble ncciiefoBareibcKue AeiiCTBHS .

e  BIIAJICTh HAYYHOU TEPMHUHOJIOTHEH, KJIFOYCBBIMU MOHATHIMHA H METOIaMU (PU3HUYCCKOM HAYKH;

e BIAJICTh HaBBIKAMHM Y4EOHO-HMCCJICIOBATCIIbCKOM M TPOCKTHOW JCSATEILHOCTH B 0O0JACTH
(U3HKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAaMOCTOSITCIIBHOMY ITOMCKY METOJIOB pEIICHHS
3a51a4 (PU3UIECKOTO COACPIKAHMS, IPUMEHECHHUIO Pa3IMYHBIX METOJIOB MTO3HAHHMS,

e BIAQJICTh BHJAMHU JCSATEIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHWS, €r0 HMHTEPIPETAIUH,
peoOpa3oBaHUI0 M TPUMEHEHHIO B PA3IMYHBIX YYCOHBIX CHTYallUsAX, B TOM 4YHCIEC TpHU
CO3JaHUH Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

e BBISBJISITH IPUYMHHO-CIICJICTBEHHBIC CBS3U M aKTyaJM3UPOBATh 3a/1a4y, BBIJIBUTaTh THIIOTE3Y €€
pellieHus, HaXOIUTh apryMeHThl JUIS JOKa3aTelbCTBA CBOUX YTBEPXKICHUH, 3allaBaTh
MapaMeTpsl U KPUTCPUU PELICHUS;

e AHANMU3HUPOBATHh MOJYYCHHBIC B XOJE PEIICHUS 3a/1a4M Pe3yIbTaThl, KPUTHYECKH OIICHUBATh MX
JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

e CTaBUTh M (POPMYITHPOBATH COOCTBEHHBIE 33/7]a4yll B 00pa30BaTENBbHOUN AEATETBHOCTH, B TOM
YHClie TP U3YUYECHUU (DU3HKHY;

e J1aBaTh OIICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

e  YMETh NEPEHOCUTH 3HAHMSI MO0 (PU3UKE B MIPAKTUUECKYIO 00JACTh JKU3HEIEATEIbHOCTH;

e YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEIMETHBIX 00IacTei;

e BBIJIBUTaTh HOBBIE UJIEH, MIPEAIAraTh OPUrHHAIBHBIC TTOAXO/IBI U PEIICHUS;

e  CTaBWTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIME AIbTEPHATUBHBIE PEIICHHSL.

Padora ¢ undpopmanueii:



° BJIAJICTb HABbIKAMU TIOJTYUYCHUS I/IH(I)OpMaI_II/II/I (I)I/I3I/I‘-IGCKOFO COACPIKaHUA K3 HCTOYHHUKOB
pPa3HBIX THIIOB, CAMOCTOSTEIHHO OCYIIECTBIATH IIOWCK, aHaIW3, CUCTEMATH3AIHMIO U
MHTEPHPETAHIO HHPOPMALUY PA3TUYHBIX BUJIOB U ()OPM MPEICTABIICHUS;

e  OIIGHUBATH JIOCTOBEPHOCTH WH(OPMAIINY;

° HCIIOJIb30BATh CpCACTBA I/IH(i)OpMaLII/IOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B peuicHUun
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3aLMOHHBIX 3aJla4 C COOJIOJEHHEM TpeOOBaHUI
OPTrOHOMHUKH, TCXHHUKHU 6C3OHaCHOCTI/I, TUT'UCHBI, pecypc0c6epe>KeHI/I${, IMPAaBOBBIX U 3TUYCCKHUX
HOPM, HOPM UH(OPMAITMOHHON O€301TaCHOCTH;

e CO31aBaTh TEKCTHl (PU3MYECKOTO COJEPIKAHMS B PA3IMUHBIX opMarax ¢ yd€TOM Ha3HAYCHHS
uHbOpMAIlMA W LEJIEBOH AayIWTOpPUH, BBHIOMpas ONTHUMAIbHYIO (OpPMY TpEACTABICHUS U
BH3yaJTH3aI1H.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHBLIC y‘{eﬁﬂble JeHCcTBHUA:

e OCYILIECTBJIATH OOIIEHNE HA YpOKax (PM3UKU U BO BHEYPOUHOI J1E€ATENbHOCTH;

e PpacCrio3HaBaTb MPCAIIOCBIIKA KOH(i)J'II/IKTHI)IX CI/ITyaIH/Iﬁ U CMATYAaTh KOH(l)J'II/IKTI)I;

e Pa3BEPHYTO U JOTUYHO HU3J1araTh CBOXO TOUYKY 3PEHMS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

e TIOHMMATh M UCIIOJIb30BATh IPEUMYILIECTBA KOMAaHAHON U UHIMBUTyalbHOU PabOThI;

e BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX HHTEPECOB HU
BO3MOKHOCTEN KaKJIOTO WIECHA KOJUIEKTUBA,

L] MNpUHUMAThL LCIIN COBMECTHOM ACATCIIBHOCTH, OPraHu30BbIBATE U KOOPJAWHHUPOBATH )IeﬁCTBI/Iﬂ
o €€ JOCTHMIKEHHUIO: COCTAaBJATh IUIAH JEWCTBHUM, PACHPENENIATh POJM C Y4ETOM MHEHUU
Y4aCTHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

e OIICHMBATh KA4eCTBO CBOETO BKJIAJa M KaKJOI'0 y4yaCTHHKA KOMaH]bl B OOLIUI pe3yibTar Mo
pa3paboTaHHBIM KPUTEPHUSIM;

e Ipe/laraTb HOBBIE IIPOEKTHI, OLEHUBAaTh HUACH C IO3ULHUM HOBU3HBI, OPHUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

e  OCYWIECTBJIATh MO3UTHUBHOE CTPATETHYECKOE TOBEACHHE B PA3JIMYHBIX CUTyalMsX, IPOSIBIIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanms:

e  CaMOCTOSITEIbHO OCYIIECTBIISITH II03HABATEIbHYIO JEATENBHOCTh B 00JACTH (DU3UKU U
aCTPOHOMMH, BBISBIISATH MIPOOJIEMBI, CTaBUTh U (POPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;

e  CaMOCTOSITEIbHO COCTABIIATh IUIAH pEIICHUs] Ppacu€THBIX W KayeCTBEHHBIX 3a/ad, IUIaH
BBIMIOJIHEHUST TPAKTUYECKOW paboThl C Y4ETOM MMEIOUIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MO’KHOCTEH U IPEANOYTEHHIH;

e J1aBaTh OLICHKY HOBBIM CUTYallUsM;

e paculMpATh paMKU Y4eOHOIO IpeaAMeTa Ha OCHOBE JIMYHBIX IIPEAIOYTCHUN;

e JenaThb OCO3HAHHBIM BHIOOpP, ApryMEHTHpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pelIeHue;

e OIICHMBAThH NMPUOOPETEHHBIN OTIBIT;

e cnocoOcTBOBaTh (POPMUPOBAHHUIO M MPOSIBICHHUIO 3PYAULUMU B 007acTH (PU3UKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOJ’IL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

e JIaBaTb OLCHKY HOBBIM CHUTyallUsIM, BHOCHUTH KOPPCKTUBbBI B JACATCIBHOCTb, OLICHHWBATH
COOTBCTCTBUC PC3YJILTATOB LCIISAM;



e BIAJICTh HABBHIKAMH IO3HABATENIFHON pe(IeKCHH KaK OCO3HAaHHUS COBEpIIAEMBIX ACHCTBUH U
MBICIIUTENBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

e  HCHOJB30BaTh NPUEMBI peIeKCHHU ISl OLEHKH CUTYAIMH, BEIOOpA BEPHOTO PELICHHUS;

e YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELIEHUS 10 UX CHU)KCHUIO;

e IIPMHUMATb MOTHUBBI U APIYMEHTHI APYTHUX IIPU aHAIU3E PE3YIbTATOB IEATEIbHOCTH;

e IMpUHUMATh ceOsl, IOHUMAasl CBOM HEJJOCTATKU U JOCTOUHCTBA;

e IIPMHUMATh MOTHUBBI U APIYMEHTHI APYTHX IIPU aHAIU3E PE3YIbTATOB JIEATEIbHOCTH;

e IpU3HABaTh CBOE MPABO U MPABO JPYTUX Ha OLIMOKHU.

B mnpouecce nOCTHXKEHUSI JTUYHOCTHBIX PE3YIbTATOB OCBOEHUS MPOrPaMMBbI 10 (U3MKE JUIsl YPOBHS
cpenHero oOmiero oOpa3oBaHHs Yy OOYYAIOIIMXCS COBEPIIEHCTBYETCS AMOIIMOHAIBHBIA WHTEIIEKT,
MpeIoJaralmnii ChopMUPOBAHHOCTH:

e CaMOCO3HAHMS, BKJIIOYAIOIIETO CIHOCOOHOCTh MOHMMATh CBOE 3MOIMOHAJIBHOE COCTOSHUE,
BUJIETh HANpaBJICHUsI Pa3BUTHA COOCTBEHHOW AMOLIMOHAIBHON cdephl, ObITh YBEPEHHBIM B
cebe;

e  CaMOpEryJupOBaHMs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTD 32
CBOE MOBEJICHUE, CIIOCOOHOCTDh a/IaliTUPOBATHCSA K SMOIIMOHAIBHBIM U3MEHEHUSM U MPOSBISATH
TUOKOCTb, OBITh OTKPHITHIM HOBOMY;

e BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOLIEH CTpPEMJICHHE K JOCTIKEHHIO LEIH U YCIexy,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHUE IEUCTBOBATH, UCXO/I U3 CBOUX BO3ZMOKHOCTEM;

e OMIIaTUH, BKIIOYAIONIEH CHOCOOHOCTH TOHMMAaTh AMOLIMOHAIBHOE COCTOSIHUE JpPYTUX,
YUUTHIBATH €0 MpPH OCYIIECTBICHUH OOILIEHHS, CHOCOOHOCTh K COYYBCTBUIO U
COIIEPEKUBAHMUIO;

e COIMATBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAMBaThb OTHOIIEHHUS C APYTMMHU
JIIOMH, 3a00TUThCS, IPOSABIIATh UHTEPEC U pa3peliaTh KOH(DIUKTHI.

ITPEAMETHBIE PE3VJIBTATDI

K koH1y 00yuenus B 10 knacce npeMeTHbIE pe3yJIbTaThl Ha YIIIyOJIEHHOM YPOBHE JIOJDKHBI OTPaXKaTh
C(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:

e IIOHMMATh POJIb (PU3UKU B SKOHOMHUYECKOM, TEXHOJOTHYECKOH, 3KOJIOTHYECKON, COLMAIbHON U
TUYECKON cepax IesTeIbHOCTH YelIO0BEKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HaydyHOH
KapTHUHE MHpa, 3HAYCHHE OIMCATEJIbHOW, CHUCTEMAaTH3UpYOLIe, OOBSICHUTENBHOW U
MPOrHOCTUYECKOM (YHKIMHA (U3UYECKON TEOpUHM — MEXaHUKH, MOJIEKYISpHOM (u3MKH U
TEPMOJAMHAMMKH, POJIb (PU3NYECKON Teopuu B (POPMUPOBAHUM IMPEACTABIECHUIN O (HU3NUECKOM
KapTHHE MHpa;

e pa3nuyaTh YCJIOBHMS NPUMEHUMOCTH MoOJeNell (U3MUECKUX Tel M IPOLECCOB (SBJICHUIN):
UHepLualbHas cucTeMa oTcuéra, aOCOoNIOTHO TBEpPAOE TeENo, MaTepualbHas TOYKa,
PaBHOYCKOpDEHHOE JIBWXKEHHE, CBOOOJHOE TMajeHue, aOCoITHO yrpyras aedopmarus,
aOCOJIIOTHO yIpyroe MW abCONIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJETH Ta3a, XKUIKOCTU U
TBEPAOTO (KPUCTAIMUECKOT0) Tena, MWIeadbHbI Tra3, TOYEYHBIH 3aps], OJHOPOJHOE
3JIEKTPUYECKOE TOJIE;



pa3nuyarh yciuoBHs (IpaHHIbI, 00JacTH) NPUMEHMMOCTH (PU3UYECKUX 3aKOHOB, MOHUMATh
BceoOmmid xapaktep (pyHAaMEHTaIbHBIX 3aKOHOB U OTPAaHMYEHHOCTH MCIIOJIb30BAaHHS YAaCTHBIX
3aKOHOB;

aHATM3UPOBATh U OOBSICHATh MEXaHWYECKHE TPOLECCHl U SIBICHUS, HCIOJB3YyS OCHOBHBIC
MOJIOKEHHUSI W 3aKOHBI MEXAHUKU (OTHOCHUTENIBHOCTh MEXaHWYECKOTO IBIKEHHS, (HOpPMYIbI
KMHEMAaTUKH PaBHOYCKOPEHHOI'O JBM)KEHHSA, IpeoOpazoBaHusa ['amuness [uisi CKOpocTH U
nepeMenieHus, 3akoHbl HpIOTOHA, NMPUHLKI OTHOCUTENBHOCTH l'anmuiesi, 3aKOH BCEMHUPHOTO
TATOTEHUS, 3aKOHbI COXPAHEHUS MMITYJIbCa U MEXaHWYECKOM IHEpPIruH, CBSI3b pabOThI CHJIbI C
U3MEHEHUEM MEXaHWYEeCKOM SHEepruu, YCJIOBHsS paBHOBECHS TBEPJAOro Teia), HpU ITOM
HCIIOJIb30BATh MAaTEMATHYECKOE BBIPA)KCHUE 3aKOHOB, YKa3blBaTb YCJIOBHUS IIPUMEHUMOCTH
(u3HUeCKUX 3aKOHOB: MpeoOpa3zoBaHMil [ ammies, BTOPOro W TpeThero 3aKoHOB HpBIOTOHA,
3aKOHOB COXPAHEHUS UMITYJIbCA U MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTECHHS;
aHAJIM3UPOBAaTh U OOBSACHATH TEIUIOBbIE NPOLECCHl U SBJICHUS, HCIOJb3Yysl OCHOBHBIE
nonoxkeHuss MKT u 3akoHbl MOJEKyasipHONH (U3MKKM U TEPMOJMHAMHKHU (CBSI3b J1aBICHUS
MJICAIBHOTO Ta3a CO CPEAHEN KNHETHYECKON SHEPTUEH TEIIOBOTO ABVKEHUS U KOHLEHTPaluen
€ro MOJIEKYJI, CBSA3b TEMIEPATypPhl BEIIECTBA CO CPEAHEN KMHETHYECKOW SHEPTrUei TEIIOBOrO
JBUKEHHS €T0 YacCTHIl, CBA3b JABJICHUSA HACAIBHOIO ra3a ¢ KOHLEHTpalUed MOJIEKYI M €ro
TeMIlepaTypoH, ypaBHeHne MenneneeBa—KnaneiipoHna, epBbIi 3aKOH TEPMOJIMHAMHUKH, 3aKOH
COXpAaHEHHs SHEPIHMHM B TEIUIOBBIX Ipolleccax), MPU ITOM MCIOIb30BaTh MaTeMaTUYECKOe
BBIPQ)KEHUE 3aKOHOB, YyKa3blBaTh YCIOBHA TNPUMEHUMOCTH ypaBHEHHMs MeHzeneeBa—
Knaneiipona;

aHAJIM3UPOBATh U OOBACHATH SJIEKTPUUYECKUE SBIICHUS, HUCIOJIb3YS OCHOBHBIE IOJIOKEHUS U
3aKOHBI DJIEKTPOJUHAMHUKHU (3aKOH COXpPAaHEHMs JJIEKTpUYecKoro 3apsija, 3akoH Kynona,
MMOTEHUUAJIBHOCTh JJIEKTPOCTATUYECKOIO TMOJs, MNPUHIMUI CYNEPHO3ULHUHM DIEKTPUUYECKUX
MOJIEHM, MPU 3TOM YKa3blBasi YCIOBHUS NPUMEHUMOCTH 3akoHa KyrnoHa, a Takke NMpakTHYEeCKH
BAKHBIE COOTHOILIEHHMS: 3aKOHbI OMa A1 ydJacTKa LEeNW W s 3aMKHYTOM 3JIEKTPUYECKOU
nernu, 3akoH Jxoyns—JIenna, mpaBmia Kupxroda, 3akonsr apajes ajis 31€KTPoIIn3a);
ONMHCHIBAaTh (U3MUECKHE TPOILECCHl W SBJICHUS, HCIOJB3Yysl BEJIMYUHBL: IepeMellleHue,
CKOpPOCTb, YCKOPEHHE, UMIIYJbC Te€la M CUCTEMBbI Te€J, CHJA, MOMEHT CWIIbI, JIaBJICHHE,
MOTEHIIMATIbHAS JHEpPrusi, KUHETHUYeCKas SHEPrusi, MeXaHudeckas 3Heprus, pabora CHIIbI,
LEHTPOCTPEMUTENILHOE YCKOPEHHUE, CUila TSHKECTH, CUjla YIPYIOCTH, CHJIa TPEHHS, MOLIHOCTD,
SHEprusi B3auUMOJCHCTBUS Tena ¢ 3emi€ii BOMU3M €€ TMOBEPXHOCTH, SHEPrus YIpyroi
nepopManuu MPYKUHBI, KOJUYECTBO TEIUIOTHI, aOCOJIOTHAs TeMIleparypa Teia, paboTta B
TEPMOJUHAMUKE, BHYTPEHHSISI SHEPIHsl UIealbHOTO OJHOATOMHOTO ras3a, paboTa HUJeallbHOTO
raza, OTHOCUTENIbHAas BIAXKHOCTh Bo3ayxa, KIIJ[ wuaeasbHOro TEMJIOBOroO JBHUraTes;
JNEKTPUYECKOE I0JI€, HAIMPSHKEHHOCTh 3JEKTPUUYECKOTO TMOJs, HANPSKEHHOCTh MOJIsS
TOYEUHOI'O 3apsiia WIH 3apspDKEHHOro Iapa B BakyyMeé M B JIMAJIEKTPUKE, I[OTEHLMAN
3NEKTPOCTATUYECKOTO TMOJIsl, PAa3HOCTh IMOTEHUMAIOB, AJIEKTPOJBWXKYIAs Cuila, CUJAa TOKa,
HalpsDKEHUE, MOIIHOCTh TOKa, OJJIEKTpUuYecKas €MKOCTh IIJIOCKOTO  KOHJIEHCaTopa,
CONIPOTHBIICHHE YYacTKa LEMU C TOCIEAOBATeIbHBIM UM MapajulelIbHbIM COEIUHEHHEM
PE3UCTOPOB, SHEPTUs IEKTPUUECKOTO MOJIsI KOHJIEHCATOPA;

OOBSICHATh OCOOCHHOCTH MPOTEKaHUs (PU3MUYECKUX SBICHMNA: MEXaHUYECKOe JIBUKEHMUE,
TEIJIOBOE JIBIDKEHHE YacTHIl BELIeCTBa, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE [BH)KEHHE,
middy3us, ucmapeHue, KHUIEHHE W KOHJEHcalus, IUIaBJIeHME W KpHUCTaIM3alus,
HAIIpaBICHHOCTb TEIUIONEpENAaUy, DJJICKTPU3aLUs Tell, 3KBUIIOTEHLHAIBHOCTh IOBEPXHOCTH
3apsKEHHOTO IPOBOAHUKA,;

MIPOBOJIUTh HCCJEOBAaHWE 3aBUCUMOCTH OJHON (U3MYECKONl BENIMYMHBI OT JpYroil c
UCTOJIb30BAHUEM MPSIMBIX U3MEPEHUH, MpU 3TOM KOHCTPYHpPOBAaTh YCTAaHOBKY, (PMKCHPOBATH
pe3yabTaThl MOJYYEHHOH 3aBHCUMOCTH (M3MUYECKMX BEIMYMH B BHUJAE TpapUKOB C Y4ETOM
aOCOJIIOTHBIX MOTPEIIHOCTEH N3MEPEHNUH, IeNlaTh BHIBOJIBI IO PE3YJIbTaTaM MCCIEIOBAHNUS;



e TPOBOJUTH KOCBEHHBIC U3MEPECHUS (PU3UYCCKUX BEIIMYUH, MPH 3TOM BBIOMPATH ONTUMATHHBIN
METOJI WM3MEpPEHHs, OICHWBATh a0OCOJIOTHBIE M OTHOCUTENBHBIE TOTPEHTHOCTA MPSIMBIX U
KOCBEHHBIX U3MEPEHHUI;

e TMPOBOJUTH OIBITHI IO MPOBEPKE NPEUIOKCHHONW TUIOTE3bl: IUIAHUPOBATH AKCIEPHUMEHT,
coOuparh KCIEPUMEHTAIBHYIO YCTAHOBKY, AaHAJTU3UPOBATH IMOTYYCHHBIC PE3YIbTAThHI U JCTaTh
BBIBO/I O CTAaTyCE MPEI0KEHHON TUTIOTE3HI;

e coOmonath mpaBmwia 0€30MaCHOTO TPy/Aa NMPU MPOBEICHUH HCCICIOBAHUN B paMKaxX y4eOHOTO
SKCIIEPUMEHTA, MPAKTUKyMa W Y4eOHO-UCCIIEIOBATENLCKOM W TPOEKTHOM JEATEIHLHOCTH C
HCII0JIb30BAHNEM U3MEPHUTEILHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PY/IOBAHNS;

e pemarh pacu€THBIC 33/1a4M C SBHO 3a/JaHHON W HESBHO 3aJIaHHOW (DU3MUYECKOW MOJIENIBIO: Ha
OCHOBAaHWHW aHAJM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (U3UYECKOW MOJIEIH, OTBEUAIOIICH
TpeOOBaHUSAM 3a/lau¥, TPHUMEHATH (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJIATHI
(U3HYECKUX TEOPUH TIPH WCIIOJB30BAaHWHM MATEMAaTHYECKHX METOJIOB pEIICHUS 3ajad,
MPOBOJUTH PAcYEThl HAa OCHOBAHWHM WMEIONIUXCS ITaHHBIX, aHAIH3UPOBATH PE3yIbTATHl U
KOPPEKTHPOBATH METOJIBI PEIICHHSI ¢ YIETOM IMOJTYICHHBIX PE3yIbTaTOB;

e pemiaTth Ka4eCTBEHHBIC 3a7a4yu, TPeOYIONue MPUMEHEHUS 3HAHUW W3 Pa3HBIX pa3jelioB Kypca
($U3HMKY, a TaKKe WHTETPAllMY 3HAHWH U3 JPYTHX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA!
BBICTPAaWBATh JIOTHYECKYIO IICTIOYKY PACCYXKICHHH C ONMOpOH Ha W3ydeHHBIC 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UYECKHE SIBIICHUS;

e WCIIOJB30BaTh TEOPETHYCCKHE 3HAHUSA JUIS OOBSCHEHUS OCHOBHBIX NPHHIIMIIOB Pa0OTHI
M3MEPHUTENBHBIX TPHOOPOB, TEXHUIECKUX YCTPOUCTB U TEXHOJIOTHIECKUX MTPOIIECCOB;

e TPUBOIWTH MPUMEPHI BKIIAJa POCCUHUCKUX H 3apYOCIKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE TIPOIIECCOB OKPYXKAOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTH;

e AHANU3UPOBATh U OILICHUBATH IMOCJIEJACTBUS OBITOBOMl M MPOU3BOJCTBEHHOW NESTENBHOCTH
YeJIOBEKa, CBI3aHHOU C (PM3MYECKUMU MPOIECCaMU, C TIO3UIIUNA IKOJIOTHIECKOW 0€30TTacCHOCTH,
MIPEJICTaBICHU O PallMOHATILHOM IPUPOJONOIb30BAHUM, a TAKKE PasyMHOM HCHOJIb30BAaHUU
JNOCTHKEHHUI HayKH M TEXHOJIOTUH AJIsl JalbHEHIIEro pa3BUTHUS YEJI0BEUECKOro 00IIecTBa;

e TPUMEHATH pa3IUYHbIC CHOCOOBI paboThl ¢ uHpOpMamuenr (HUIUIECKOTO COACPKAHUS C
HCIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMALMOHHBIX TEXHOJOTHM, MPU 3TOM HCHOJIb30BaTh
COBpPEMEHHbIE MH(QOPMAIIMOHHBIE TEXHOJOTUHU MJIsi MOUCKA, NepepaboTKU U MpeabsBICHUS
y4eOHOM M HaydyHO-TIOMYJSpHOM MH(OpPMALMK, CTPYKTYpUPOBAHUS U HUHTEPIIpETaluu
nHdopMallUY, TOJYYEHHOW U3 pa3IMYHBIX MCTOYHHUKOB, KPUTHYECKH aHaJIM3UPOBAThH
MoJiyyaeMyro HMH(OpMAaIMI0 U OIEHUBaTh €€ NOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIIMXCS
3HAHMI, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHUKA WH(OPMALIUK;

e TMPOSBJIATH OPraHU3AIMOHHBIC U TO3HABATEIbHBIE YMEHHUS CaMOCTOSITEILHOTO MPUOOpETEHUS
HOBBIX 3HAHUI B MpOIIecCe BHITIOTHEHHS MPOESKTHBIX U y4E€OHO-HUCCIIEeI0BATENBCKUX PadoT;

e paboTaTh B TpyMNe C HUCIOJIHEHHEM pAa3JIMYHBIX COIMATIBHBIX POJIeH, MIaHUpPOBaTh PabOTy
TPYIIIbI, PAalMOHATILHO PACHPEENATh AeSITeNbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJeKBATHO
OIICHUBATh BKJIAJ] KQX/JI0TO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTpUBaeMON IPOOIEMBI;

e TMPOSBIATH MOTHUBALMIO K Oyaymieil mpodeccnoHambHOM AEATeIbHOCTH MO CHENHATbHOCTIAM
(bMBUKO-TEXHUUECKOTO TIPO(HIISL.

K kon1y o0yuenus B 11 knacce npeMeTHbIE pe3yJbTaThl Ha YriIyOJIEHHOM YPOBHE JIOJDKHBI OTpaXaThb
Cc(OPMHUPOBAHHOCTh y OOyUAIOIUXCS YMEHUI:

e IOHMMAaTh POJIb (U3UKHM B SKOHOMHYECKOM, TEXHOJIOTMYECKOH, COIMAIbHONW W STHUECKOU
cdepax IesATETHLHOCTH 4YEIOBEKa, POJIb U MECTO (PU3MKM B COBPEMEHHOW HAaydHOW KapTHHE
MHpa, poJib ACTPOHOMMHU B NPAKTUYECKOW JEATEIBHOCTH 4YEJIOBEKA U JaJbHEHIIEM Hay4dHO-
TEXHUYECKOM DPa3BUTHUH, 3HAUCHUE ONMUCATENIHLHON, CUCTEMATH3UPYIOLIEH, 0ObICHUTENbHON U
MPOrHOCTUYECKON (PYHKIUH (U3NYECKON TEOPUM — AIIEKTPOAMHAMUKY, CIIEHUATBHOW TEOPHH
OTHOCHUTEIIbHOCTH, KBAaHTOBOM (u3uku, poib ¢uzndeckoii Teopud B (popMuUpoBaHHU



MpeCTaBICHUN O (PU3NUYECKON KapTHHE MHpa, MECTO (PU3MUECKOW KapTHHBI MHpa B OOIIeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEICTABIEHUI O IPUPO/IE;

pa3nuyath YCJIOBHSI NMPUMEHHMOCTH MOJIENIeH (U3UYECKUX TeN M TPOLECCOB (SBJICHUIN):
OJTHOPOJHOE DJIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE MOJIsl, TAPMOHHMYECKHE KOJIeOaHMs,
MaTeMaTHUYEeCKUN MAATHUK, WICAIbHBIA MPY>KUHHBIM MAasTHUK, TapMOHHYECKHE BOJIHBI,
UJIeATbHBIN KOJEOATeNbHBIA KOHTYp, TOHKas JMH3a, MOJEJeH aroma, aTOMHOTO sapa u
KBAHTOBOM MOJICIIN CBETA;

pa3nuyarh yciuoBHs (TpaHHIBI, 00JAaCTH) MPUMEHHMOCTH (DPU3MYECKHX 3aKOHOB, MOHHUMATh
BceoOmmid xapaktep GpyHIaMEHTaIbHBIX 3aKOHOB U OTPAaHMYEHHOCTH MCIIOJIb30BAHHS YAaCTHBIX
3aKOHOB;

aHAJIN3UPOBATh U OOBACHAThH AJIEKTPOMArHUTHBIE MPOLIECCHI U SIBJICHUS, UCIIOJb3Yysl OCHOBHbIE
MOJIOKEHUSI M 3aKOHBI AJEKTPOAMHAMMKU U CHEIUAIbHON TEOPUH OTHOCHUTEIBHOCTU (3aKOH
COXPaHEHHUs JIEKTPUUECKOTO 3apsa, cuia Ammnepa, cuia JlopeHua, 3aKOH 3JeKTpPOMarHUTHON
UHIyKIUY, npaBuio Jlenna, cBs3p DIC caMOMHIIYKITUU B JIEMEHTE AJIEKTPUYECKOM IEMu CO
CKOPOCTBIO HM3MEHEHHUs CHJIbI TOKa, IOCTYyJaThl CHEUUaIbHOW TEOPUU OTHOCUTEIBHOCTHU
OHHIITeHA);

aHAJIM3UPOBATh M OOBACHATH KBAHTOBBIE MPOLECCHl M SIBICHUS, HCIONb3Yd MOJIOKEHUS
KBaHTOBOM (pu3uku (ypaBHeHHe DifHIITEHHA U GoTOdPdeKTa, MEPBI U BTOPOI MOCTYNIATHI
bopa, mpunnum cooTHomeHus HeompeaenéHHocTel [eitzenOepra, 3aKOHBI COXpaHEHUS
3apsA0BOIO M MAacCOBOTO YHUCEN M JHEPruu B SJACPHBIX PEAKIMIX, 3aKOH PaJHOaKTHBHOIO
pacmaja);

OMHCHIBaTh (PU3UYECKHE NPOLECChl M SBJICHHS, HCIOJIb3ysl BEIUYMHBI: HANPSHKEHHOCTH
ANIEKTPUYECKOTO TIOJI, MOTEHIMAN 3JIEKTPOCTATUYECKOTO TOJs, Pa3HOCTh MOTEHLHUANOB,
ANIEKTPOJABIKYILAS CUJIAa, MHAYKIUS MAarHUTHOTO TOJIs, MarHUTHBIM TMOTOK, cuia Amrepa,
WHIYKTUBHOCTb, OJJIGKTPOJIBIKYIIAs CHJIa CAMOMHAYKIMHU, OHHEPrusi MAarHUTHOTO TOJIS
MIPOBOJHHUKA C TOKOM, PEISATUBUCTCKUI UMITYJIbC, TIOJIHAS SHEPTUsl, SHEPTUs MOKOsI CBOOOIHOM
YaCTHUIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsijl Apa, SHEPTUs CBSA3U Apa;
OOBSACHATH OCOOEHHOCTU MPOTEKaHUs (PU3MUECKUX SIBIICHUH: 3JEKTPOMArHUTHAs WHIIYKIIHS,
CAaMOMHJIKIIMs, PpE30HaHC, UHTepdepeHuuss BOJH, AUPpPaKUUs, AUCHEPCUS, IOJHOE
BHYTpEHHEE OTpakeHue, hoTodnekrpuueckuii 3pdexT (hoTorddekr), anbda- u 6era-pacnapl
sanep, raMma-usiaydeHue snep, (usnueckue MPUHIUIBI CHEKTPATbHOTO aHalW3a U paboThl
nasepa;

OTpPEJIeNIATh HAllPaBJICHWE UHIYKIIMY MarHUTHOTO TOJIsl IPOBOJAHMUKA C TOKOM, CUJIbI AMIIepa U
cunel Jlopenia;

CTPOUTH U300pakeHUe, CO3/1aBAEMOE TNIOCKUM 3€PKaJIOM, TOHKOH JIMH30M, U pacCUUTHIBAThH €T0
XapaKTEePUCTUKH;

MPUMEHSITh OCHOBOTIONATAIONINE ACTPOHOMUYECKUE TTOHSITHS, TEOPUH M 3aKOHBI JIJIs1 aHAIHU3a U
00BsiCHEHUS! (PU3NYECKUX MPOIECCOB, MPOUCXOASIINX B 3BE3MaX, B 3BE3NHBIX CHCTEMax, B
MEXTallaKTUYeCKOU cpejie; ABMKEHUS HEeOSCHBIX TeJ, SBOJIIONNH 3BE3 U BeeneHHoi;
MIPOBOJUTH HMCCIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIIMYMH C HCIIOJIb30BAHHEM MPSMBIX
W3MEpEeHul, IpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yIbTATHI MOJTY4YEHHOM
3aBUCHUMOCTH (DPU3MUYECKUX BEIUYHH B BUAE TPaAdUKOB C YIETOM aOCOIMIOTHBIX MOTPEUTHOCTEN
W3MEPEHUH, 1eJaTh BBIBOJIBI IO PE3yNIbTaTaM MCCIIEIOBAHMUS;

MIPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BETUYHH, MIPU STOM BBHIOMpATh ONTHUMANbHBII
METOJI M3MEpEeHUs, OILICHUBAaTh a0CONIOTHBIE M OTHOCUTENBHBIE TOTPEHIHOCTA MPSIMBIX U
KOCBEHHBIX U3MEPEHUI;

MPOBOJIUTH ONBITHl MO MPOBEPKE MPEIOKEHHON THUIIOTE3bl: IUIAHUPOBATH HKCIIEPUMEHT,
coOuparh KCIEPUMEHTAIBHYIO YCTAHOBKY, aHATTU3UPOBATh MOTYYCHHBIE Pe3yIbTaThl U JAeNaTh
BBIBOJ O CTaTyc€ MPEII0KEHHOW IMIIOTE3bI;

ONUCBIBATh METO/IbI MOJyYEHUS HAYUYHBIX aCTPOHOMHUYECKUX 3HAHUM;



coOirofaTh mpaBmiia 6€30MacHOTO TPYAA MPH MPOBEICHUU HCCIEAOBAHUN B paMKax yueOHOTO
SKCIIEPUMEHTA, MPAKTUKyMa W Yy4e€OHO-UCCIIENIOBATENbCKOM W MPOEKTHOW JEeATEIBLHOCTH C
WCI0JIb30BAHNEM U3MEPHUTEILHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PY/IOBAHUS;

pemath pacy€THBIC 3a/la4M C SBHO 33/IaHHOM W HESBHO 3aJIaHHOW (PU3MUYECKOW MOJIENbIO: Ha
OCHOBAaHWHW aHAaNW3a YCIOBHUS BBIOMpPATh (U3WYECKHE MOJETH, OTBEUaIolIue TPeOOBaHMSIM
3a/1auu, TPUMEHATH (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJIAThl (PU3UYECKUX TEOPUH
MPU HUCIIOJIb30BAHUM MAaTEMAaTHYECKUX METOJIOB PEIICHMs 3ajad, MPOBOJUTH PACUYEThl HaA
OCHOBAaHUM MMEIOIIMXCA JaHHBIX, AHAIM3HPOBATH PE3YJAbTAThl U KOPPEKTHPOBATH METOJIbI
pernieHus ¢ yu€ToM TMOJIyYeHHBIX Pe3yIbTaTOB;

pemaTh KaueCTBEHHBIC 3a7aud, TPEOYIOIUe MPUMEHEHHUSI 3HAaHUIM U3 Pa3HBIX Pa3felioB Kypca
(¢U3HMKY, a TaKKe WHTETPAlUU 3HAHUH U3 JAPYrHX MPEIMETOB €CTCCTBCHHO-HAYYHOTO IIMKIIA!
BBICTPAaWBaTh JIOTMYECKYIO IIEMOYKY PAaCCYXIACHUH C OMOpPOM Ha M3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHNUS,

WCIIONb30BaTh TEOPETUYECKUE 3HAHUS JJIsi OOBSCHEHHUS] OCHOBHBIX MPHUHIIUIIOB pPabOTHI
M3MEPUTENIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;
MIPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHE TTPOLIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;
aHAJIM3UPOBATh W OIICHWBATH TIOCJEACTBUS OBITOBOM W TPOU3BOJCTBEHHOM NEATEIHHOCTH
YeJIOBEKa, CBSI3aHHOU ¢ (PM3MUECKUMU MPOIECCaMHU, C TMO3UINI IKOJOTHIECKON 0€30MMacHOCTH,
MPEACTABICHUN O pallMOHAIBPHOM MPHPOJOTIOIH30BAHNH, a TAK)KE Pa3yMHOM HCIOJIb30BAaHUU
JOCTMKCHUM HAYKH W TEXHOJIOTHH JJIs TaJbHEUIIIEro Pa3BUTHsI YEJIOBEYECKOTO OOIIECTBA;
MPUMEHSTh Ppa3IUYHBIE CIOCOOBI paboThl ¢ HWHPOpPMAIHEH (U3NUECKOTO COACPKAHUS C
WCTIOJIb30BAHUEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHH, MPU STOM HCIOJb30BaTh
COBPEMEHHbIE MH(QOPMAIIMOHHBIE TEXHOJOTUHU MJIsl IMOMCKA, MepepaboTKU U TMpeAbsSBIICHUS
y4eOHOM M HaydyHO-TIONMYJSpHOM MHQOpPMAlMK, CTPYKTYpUPOBaHUS M HUHTEPIIpPETaluu
nHpopMalluy, TOJYYEHHOW U3 PAa3lIMYHBIX HCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATh
MoJlyyaeMyro HH(OpMaIio U OILEHUBaTh €€ NOCTOBEPHOCTh KAaK HAa OCHOBE HMEIOIIMXCS
3HAHMI, TaK ¥ Ha OCHOBE aHaJIKM3a UCTOYHMKA UH(pOpMaLIUK;

MPOSIBJIATh OPraHU3ALIMOHHBIE U MMO3HABATEJIbHBIE YMEHHUS CaMOCTOSTEIBHOIO MPUOOpETEHUS
HOBBIX 3HaHUI B MpoIIecce BHIIIOTHEHHS MPOESKTHBIX U y4eOHO-HCCIIEeI0BATENIbCKUX PadoT;
paboTaTh B TpYyIIE C KCIOJHEHHWEM Pa3IMYHBIX COLMAJIbHBIX POJIEH, NMIaHUpOBaTh padboTy
TPYIIbI, PAMOHAIBHO PACHpPEAEATh NEATEIbHOCTh B HECTAHAAPTHBIX CUTYALUAX, aJ€KBAaTHO
OIICHUBATh BKJIAJ] KQXKI0TO U3 YYACTHUKOB IPYIIIBI B PEIICHHUE paccMaTpUBaeMoOi poOIeMBl;
MPOSIBJIATh MOTHBAIMIO K Oyaymield mpoecCHOHANbHON NESTEIBHOCTH MO CIEHUATbHOCTIM
(hMBUKO-TEXHUUECKOTO TIPO(DHIISL.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne  HaumMeHoBaHHe pa3ziesioB U TeM NPOTrPaMMBbl
n/no Bcero

Pasaen 1. HAYYHbIA METO/] IO3HAHUS IPUPO/IbI

1.1 Hay4HbIM MeTOZ NNO3HAHUA NPUPOJbI 6
HToro no paszgeny 6
Pa3gen 2. MEXAHUKA

2.1 KunHeMmaTuka 10
2.2 JluHaMuKa 10
2.3 CraTuka TBEpAOTO Tesa 5
2.4  3aKoHbI COXpaHEHHS B MeXaHUKe 10
HToro no pasaeny 35

KousinuectBO 4acos

KoHTpoJibHBIE [IpakTHyeckue
paboThI paboThI
1

Paspen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJUHAMUKA

3.1 OcHOBbI MOJIEKYJITIPHOKWUHETHUYECKOW TeOpun 15

3.2 TepMmoguHaMuKa.TensoBble MallWHbI 20
3.3 ArperaTHble cocTOsiHUSA BeulecTBa. Pa3oBrie 14
nepexo/ibl

HToro no pasaeny 49
Paspen 4. 3JIEKTPOAUHAMUKA

4.1 JJieKTpuUYecKoe 1noJie 24
4.2 TloCTOSIHHBIM 3JIEKTPUYECKHUH TOK 24
4.3 Toxkwu B pa3/IMYHbIX Cpejax 6
UToro no pasgeny 54
Pasgen 5. PUSUYECKHUH MPAKTUKYM

5.1 ®usnyeckul NpakKTUKyM 16

WToro no pasgeny 16

16

JyeKTpoHHbIE (LUPOBLIE)
06pa3oBaTesIbHbIE PECYPChI



Ne  HaummeHOoBaHMe pa3zesioB U TeM NPOrpaMMBbI

n/n Bcero
PesepBHOE BpeMs 10
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 170
11 KJIACC

Ne HavmeHoBaHUe pa3fesioB U TEM NIPOrpaMMbl
n/n

Pasgen 1. JJIEKTPOAUHAMUKA

1.1 MarHuTHoOe noJe

1.2 JyeKTpoMarHuTHasa UHAYKLUHUA

HToro no pasaeny

Pasaen 2. KOJIEBAHUA U BOJIHBI

2.1 MexaHuyecKue KojaebaHUs

2.2 JJNeKTpOMarHUTHbIE KOJieOaHUs

2.3 MexaHUYeCcKUe U 3JIEKTPOMarHuTHbIE BOJIHBI
2.4 OnTuka

HToro no pasaeny

KousimuectBO Yacos

KoHTpoJibHBIE
paboThl

Bcero KoHTposibHBIE

14
13
27

10
15
10
25
60

Pasaen 3. OCHOBBI CIIELIUAJIbHOH TEOPUU OTHOCUTE/IBHOCTH

3.1 OcHoBsl CTO

UToro no pasgpeny

Paspesn 4. KBAHTOBAA ®HU3UKA

4.1 Kopnycky/isipHO-BOJIHOBOH JIya/ii3M

4.2 ®usukaaroma

4.3 ®dusrka aTOMHOIO f1jpa ¥ 3JIeMeHTapPHbIX YaCTHUI]
UToro no paspeny

Paspen 5. 3JIEMEHTbI ACTPOHOMHWHU U ACTPO®U3UKHU
5.1 DseMeHTbl aCTPOHOMMUHU U acTPOPUIUKHU

15

25

12

[IpakTH4eckue
paboThl

16

JyieKTpOoHHbIE (LUPOBLIE)

KosimyecTBO 4acoB

paboThl

[IpakTH4eckue
paboThl

o6pa3oBaTesIbHbIE PECYPChI

JyeKTpoHHbIE (U POBLIE)
obpasoBaTesIbHble PeCypChI



Ne HavmeHoBaHUe pa3esioB U TEM NPOrpaMMbl KosmyectBO 4acos JnekTpoHHbIEe (LUPOBLIE)

n/m Bcero KonTposbHble  [IpakTuyeckue 06pasoBaTe/IbHbIE PeCypChl
paboThI paboThI

HToro no pasgeny 12

Pasaen 6. PUSUYECKUM IPAKTUKYM

6.1 ®Puanyeckuil NpakKTUKYM 16 16

HToro no paszgeny 16

Pasgen 7. OBOBIIAIOIIEE IOBTOPEHUE

7.1 CuctreMaTu3auus U 060611eHNe TPEJMETHOTO CO/lepKaHUsA U 15

OMbITA eI TeJIbHOCTH, IPUOOPETEHHOTO NPU U3yYEHUH Kypca
¢usuku 10 - 11 knaccoB

HToro no pasaeny 15
PesepBHOe BpeMa 10
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 170 4 16
MNOYPOYHOE IINIAHUPOBAHMUE
10 KVIACC
Ne Tema ypoka KoJsinuecTBO yacoB Jarta JJIeKTpOHHbIE
n/m Bcero KontposibHble IIpakTuueckne H3yI€HHSA L1 $poBbIE
pa6oTbI paGoTHI obpasoBaTesIbHbIE
pecypchl
1  ®dusuka - PyHJaMeHTalbHasA HayKa O IpUpoJe
2 HayuHbll MeTOJ NO3HAHUA U METO/bI UCC/IeJOBAHUSA 1
dbu3nYeCcKux siBJIEeHU N
3 JKCIlepMMEHT U TeOpHUs B Mpolecce MNO3HAHUSA NPUPO/bL. 1

Hab6sitofieHue U 9KCepuMeHT B GU3UKe
Cnoco6bl u3MepeHUss PU3NUECKUX BEJTUYHH

5  A6cos0THast U OTHOCHTEJIbHAs MOTPEUIHOCTH U3MepeHU 1
bU3UYeCKUX BEJTUYUH

6  MogenupoBaHue B pusuke. Posib U MecTO GU3UKHU B 1
dbopMHUpPOBaHUY COBPEMEHHOW HAYYHOU KapTHUHBI MUDA, B
NpaKTUYeCKOU JesiTeJIbHOCTHU JII0Jler



Ne Tema ypoxka KosinyectBo yacos Jara JJIeKTPOHHBIE

n/m Bcero KoHTposibHble [IpakTHyeckue H3Y9EHHA nudpoBbIe
paGoThI pa6oThI obpasoBaTeJsIbHbIe
pecypcel
7 MexaHnveckoe aBrkeHue. CucreMa orcuyera. OTHOCUTENBHOCTD 1
MeXaHU4ecKoro JBuxeHusd. [Ipamas u obpaTHada 3afa4u
MeXaHUKHU
8  Paguyc-BeKTOp MaTepHa/IbHON TOYKH, €ro NpoeKLHH Ha OCH 1

koopauHart. Tpaektopus. [lepemenienune. Ckopoctb. Ux
NPOEKLUU HA OCU KOOPAUHAT

9  PaBHOMepHOe npsiMoJIMHEHHOE JiBMKeHUe. [padpuueckoe 1
ONMCaHWe PAaBHOMEPHOI'0 NPSAMOJMHENHOTO IBUKEHUS

10 CrnoxeHue nepeMeleHUH U cKopocTel. Pemmenue 3agay

11 HepaBHOMepHOe ABUxeHHe. MTHOBEHHasA CKOPOCTh. YCKOpeHHue. 1
[IpsaMosIMHelHOe ABUKEeHHe C IOCTOSHHBIM YCKOPEHHUEM

12 T'paduyeckoe onvcaHue NPSIMOJUHENHOTO JBKEHUS C 1
NOCTOSIHHBIM YCKOpEeHHUEM

13 CBoboaHoe najeHue. YCKOpeHHe CBOOOJHOTO NaieHu . 1
3aBUCHMOCTb KOOPJUHAT, CKOPOCTH, yCKOPEHUS OT BPEMEHU U
UX rpapuKu

14 /IBWKeHUe TeJsia, GPOIIEHHOrO MO/ YIJIOM K TOPU30HTY

15 KpuBosinHeliHOe JBUKeHUe. [[BUXKEHUE 110 OKPYKHOCTH. 1
YrnoBas u nuHelHasa ckopocTs. [lepron u yacrora.
lleHTpocTpeMuTeNbHOE U IOJIHOE YCKOPEHUE

16 KonTpoJsibHasg paboTa no TeMe "KuHemaTuka" 1 1

17 TlepBbili 3ak0oH HbtoToHa. UHep1MaibHble CUCTEMbI OTCUETA.
[IpuHnyn oTHocuTenbHOCTH ["anuies. HeuHepyanbHbie
CUCTEMBbI OTCYETA

18 Cuua. PaBHogelcTBy0O1ada cuia. Bropout 3akoH HeroToHa. Macca 1
19 BsaumogencTBue Tes. TpeTrit 3akoH HbroTOHaA 1
20 [IIpuHUMDO cynepno3WIMU CUJ. PellieHKe 3a/ja4y HA NIPUMeHEHHE 1

3aK0HOB HbI0TOHA



Ne Tema ypoxka KosinyectBo yacos Jara JJIeKTPOHHBIE

n/m Bcero KoHTposibHble [IpakTHyeckue H3Y9EHHA nudpoBbIe
paGoThI pa6oThI obpasoBaTeJsIbHbIe
pecypchl
21 3aKOH BCEMUPHOIO TATOTEHUS. JKBUBAJIECHTHOCTD 1

rpaBUTALMOHHOU U MHEPTHOU MacCChl
22 CuJjia TSXKECTH M YCKOpeHHe CBOOOJHOTO MaieHu s

23 /JIBmxkeHUe HeGECHBIX TeJl U UX UCKYCCTBEHHbIX CIIyTHUKOB.
[IepBasg kocMU4YecKasa CKOpoCTb. 3akoHbl Kenepa

24 Cunaynpyroctu. 3akoH 'yka. Bec Tesa

25 Cuna tpenus. [Ipupojia v BUAbI CUJ TpeHUs. [IBUXKEHHE B
KUJKOCTHU U rase € Y4€TOM CUJIbI CONIPOTUBJIEHUSA CPeLbl

26 JlaBnenue. ['uapocraTtudeckoe gaBieHue. Cuia Apxumena

27 A6coaoTHO TBepjoe Teso. [locTynaTesbHOe U BpalaTeJbHOE 1
JIBU>KeHH e TBEPJZIOro Tesia

28 MoOMEHT CUJIbl OTHOCHUTEJIBHO OCU BpalleHus. [liieqo cuibl

29 CrnoxXeHue CUJI, IPUJIO)KEHHBIX K TBepAoMy Teay. LleHTp Tsxkectn 1
TeJia. YC/I0BHA paBHOBECHS TBEPZOro Tesa. Bujbl paBHOBecus

30 PemeHnue 3agau

31 KoHTposibHas paboTa o TeMe "JluHamMuKa. CTaTHKa TBEP/OTO 1 1
Tesa"

32 MHWmnyabc MaTepUabHOU TOYKH, CACTEMbI MaTEPHUAbHbIX TOYEK. 1
LleHTp Macc cucTeMbl MaTepUaJbHbIX TOUEK. TeopeMa o
JIBU>KEHUHU LIeHTpa Macc

33 HMnyJibC CUJIbl U UI3BMEHEHUe UMITYJibCa TeJsla. 3aKOH cOXpaHeHuss 1
MMIyJbca. PeakTUBHOE JBUXKeHU e

34 MoMeHT uMIlyJibCa MaTepyaJbHOW TOYKHU. [IpescTaBiieHue o 1
COXpaHEHUU MOMEHTA UMIIyJ/IbCa B [JeHTPaJIbHbIX MOJISAX

35 Pemenue 3ama4

36 PabGoTa cuJibl HA MaJIOM U HAa KOHEYHOM IepeMelleHUH.
['paduueckoe npeacraBieHre paboThl CUJIbl. MOIIHOCTh CHUJIBI



Ne Tema ypoxka KosinyectBo yacos Jara JJIeKTPOHHBIE

n/m Bcero KoutposbHble [IpakTudeckue H3Yy91€HUHA 11dpoBbIe
paboThI paboThl obpasoBaTesibHbIe
pecypchl

37 KuHeTnueckas sHeprus. Teopema 06 u3MeHEeHUU KUHeTHYeCcKOH 1
JHEepruy MaTepHuaJbHOU TOYKH

38 IloTeHIMa/JbHbIE U HENMOTEHIKMAJNbHBIE CUJIBL. [loTeHIIMa/IbHAA 1
3Heprud. Bropasg KocMuyeckas CKOpOCTb

39 TpeTbs KOCMUYeECKast CKOPOCTh. CBSA3b paboThI 1
HENOTEeHLIMa/IbHBIX CUJI C U3BMEHEHHEeM MeXaHU4YeCKON 3HepTruu
CUCTEeMBI TeJl. 3aKOH COXpaHeHUs MeXaHU4eCKON IHEPTUU

40 VYnpyrue u Heynpyrue CTOJIKHOBeHUdA. YpaBHeHue bepuyyiv a1
HJleaJIbHOM XU JKOCTHU

41 KoHTposibHasA paboTa 1o TeMe "3aKOHbI COXpaHEHUS B 1 1
MeXaHuKe"

42 PasBuTHe NpeJCTaBJeHUH 0 MpUpoe TenoTbl. OCHOBHbIE 1
nosioxkeHus: MKT. [luddysus. BpoyHoBcKoe ABUKEeHHE

43 CrpoeHHe ra3o00pasHbIX, )KUJKUX U TBEP/bIX TeJl. XapaKTep 1
JIBU>KEHUS Y B3aUMO/IeCTBUSA YacTUL] BellleCcTBa

44 Macca u pa3mepbl MoJieKyJl (aToMOB). KosinuecTBO BeljecTBa. 1
[TocTostHHasa ABorazpo

45 Tewmneparypa. TensioBoe paBHoBecHe. [llkana llenbcus 1

46 Pemenue 3agau 1

47 WpeanbHbIM ras. [a30Bble 3aKOHBI 1

48 VYpaBHeHue MeHjeneeBa-KianelipoHa. Pemenue 3a1au 1

49 Ab6cos0THas TeMnepaTtypa. 3akoH /laibToHa 1

50 Hsonpoueccol B UJealbHOM rase ¢ HOCTOSIHHbIM KOJIMYECTBOM 1
BelllecTBa

51 TI'paduueckoe npejcTaBjeHHe U30NPOLECCOB: U30TEPMA, 1

M30X0pa, u306apa
52 OcHoBHoe ypaBHeHue MKT 1



Ne Tema ypoxka KosinyectBo yacos Jara JJIeKTPOHHBIE

n/m Bcero KoutposbHble [IpakTudeckue H3Yy91€HUHA 11dpoBbIe
paboThI paboThl obpasoBaTesibHbIe
pecypchl
53 Pemenue 3aga4 1

54 CBsa3b abCOJIIOTHOU TeMIlepaTypbl TEPMOJUHAMUYECKOU
CHUCTEMBI CO CpeJHEM KUHETUYECKOU SHepruer NoCTynaTeJabHOro
TEeIJIOBOTO JIBUXKEHHUS €€ 4acTHUL

55 06o61eHre ¥ cucTemMaTH3anusa 3HaHu# o reme "OcHoBbl MKT"
56 KoHTposibHas paboTa no Teme "OcHoBbl MKT" 1 1

57 TepMoauHaMuyecKas cUcTeMa. 3a/laHUe BHEIIHUX YCJIOBUM AJIs
T/l cucteMbl. BHellHWe ¥ BHYTpeHHUe nnapameTpsl. [lapamMeTpel
T/l cucTeMbl Kak cpeiHHe 3HAaYEeHUA BEJIMYUH, ONUChIBAIOILUX €€
Ha MUKPOCKOIIMYECKOM ypOBHE

58 HyneBoe Hayasio TepMoarMHAMUKU. CaMONIPOM3BOJIbHASA 1
penakcauus T/l cucTeMBbl K TENJIOBOMY PaBHOBECHIO

59 Mogenb uaeanbHOro ra3a B TEpMOJUHAMUKE. Y CJI0BUSA 1
NPUMEHHUMOCTH 3TOU MOJIEJIU

60 YpaBHeHue MeHpeneeBa-KnaneipoHa U BbIpakeHU e J1s1 1
BHYTpPEHHEW 3HEepTUHU

61 BrIpaxkeHue A/ BHyTPEeHHEN 3HEPTUU OJJHOATOMHOIO 1
uJeasbHOro ra3a. KBasucraruiyeckre u HecTaTU4eCKHE
IpOLEeCChI

62 JJyieMeHTapHas paboTa B TepMOJAMHAMHUKe. BbiuncieHue paboThl 1
no rpaduKy npouecca Ha pV-auarpamMmme

63 Tenusionepe/iaya Kak Cnocob U3MeHeHUsI BHYyTPEHHEN SHEPTUH 1
T/l cucteMbl 6e3 coBepleHHs pabOThI

64 KoHBekLUs, TENJIONPOBOJHOCTD, U3JIy4YeHHE

65 KosanyecTtBo TemioThl. Tem10EMKOCTD TeJa. Y aeabHad U
MoJISIpHasi TEMJIOEMKOCTH BellleCTBa. Y ieJibHas TejioTa
CropaHusl TOMJIMBaA

66 PacuéT Ko/siMYecTBa TEIJIOTHI PU TelJionepe/jaye 1



67

68

69

70

71

72
73

74
75

76

77

78

79
80
81

Tema ypoka

[TousiThe 06 aguabaTHOM Mporiecce. [lepBbIi 3aKOH
TEPMOJANHAMHUKHU

KosmmyecTBO TensoThl M paboTa Kak Mepbl U3MEHEHUS
BHYTpeHHel 3Hepruu T/ cucteMsl

BTOpo¥ 3aKOH TepMOJAMHAMUKH /11 PABHOBECHBIX U
HepaBHOBECHBIX po1eccoB. HeobpaTUMOCTb NPUPOHBIX
IpPOLeCCOB

[IpyHUMIIBI AW CTBUA Temn0BbIX MalvH. KI1/]
MaxkcumanbHoe 3HadyeHue KII/l. Huka KapHo
Pemenue 3aga4

JKOJIOTUYECKH e aCIeKThI UCM0Ib30BaHUS TEMJIOBBIX
JBurartesieil. TensoBoe 3arpsi3HeHre OKpY»Katolel cpefbl

Pemenue 3aga4

0O6006I1IeHHe U cCUCTeMaTH3allisd 3HaHUH 110 TeMe
"TepmoauHaMuKa. TensoBble MalIMHbI"

KoHTpoJibHast paboTa no Teme "TepMoarHaMuKa. TemnioBbie
MallKWHbI"

Hapoo6pasoBaHI/Ie N KOHJAEHCal 1. I/IcnapeHHe N KHIIEHHE.
yaeJIbHaH TENnJoTa napoo6pa3OBaHI/m

HaCbIIJ_IeHHbIe W HEHaCbII€HHBbIE IT1apPbl. KauecTBeHHas
3dBHUCHUMOCTD IVIOTHOCTH U JaBJI€EHHUA HACBIIIEHHOI'O Iapa OT
TeMIlepaTypbl, UX HE3aBUCHUMOCTDb OT 06bEMa HACbIIIE€EHHOTI' O
rnapa. 3aBUCUMOCTb TeMIepaTypbl KUII€EHUA OT AaBJIEHUA B
KHNAKOCTH

BnakHocTb Bo3/iyxa. AGCOJIIOTHAs U OTHOCUTEJIbHAS BJXKHOCTD
Pemenue 3agau
TBépaoe Teso. Kpucraninyeckrue u amopdHbie Tesia.

Bcero KoutposbHble [IpakTudeckue H3Yy91€HUHA

O G Y

=

KousimuectBO 4Yacos

paboThl

paboThl

JlaTta

JJIeKTPOHHBIE
nuppoBbIe
o6pasoBaTesibHbIE

pecypchl



Ne Tema ypoxka KosinyectBo yacos Jara JJIeKTPOHHBIE

n/m Bcero KoutposbHble [IpakTudeckue H3Yy91€HUHA 11dpoBbIe
paGoThI pa6oThI obpasoBaTe/bHbIe
pecypchbl
AHM30TpONUSA CBOMCTB KPUCTAJJIOB
82 IlnaBsieHUe U KpUCTa/L/IU3alUs. Y e ibHAs TeNJI0Ta MJ1aBJIeHUS. 1
Cybaumanus
83 Jlebopmanuu TBEpAoro Tesa. PactskeHue u cxxatue. CABUT. 1
Mopayab HOHra. [Ipegen ynpyrux fepopmanui
84 TemnoBoe paclIMpeHUE )XUJKOCTEN U TBEP/IX TeJl. 1
AHrapMOHH3M TEMJIOBbIX KOJIEOAHUW YACTHUI] BEllleCTBA
85 [IIpeo6pasoBaHue 3HEpPrUH B (pa30BbIX lepexo/iax 1
86 YpaBHeHUe TeJOBOro 6ajaHca 1
87 Pemenue 3agau 1
88 IloBepxHOCTHOE HaTsKeHUe. KanuispHble aBjaeHUs. [laBieHue 1
N0/, UCKPUBJIEHHOW MOBEPXHOCTHIO KUAKOCTU. DopMy.Jia
Jlaniaca
89 0060611eHUEe U cCUCTeMaTHU3alMs 3HAHUH 110 TeMe "ArperaTHble 1
cocTosiHUSA BeulecTBa. Pa3oBblie nepexoab”
90 KoHTpoJsibHas paboTa 1o TemMe "ArperaTHble COCTOSTHUS 1 1
BelecTBa. Pa3oBbie nepexobl”
91 DJuekTpu3alys TeJa U eé NPosiBJAeHHUs. JJIEKTPUUECKUHN 3apsi/l. 1
/IBa BH/ia 3/1eKTPpUYECKHUX 3apsZ0B. [IpOBOJHUKH, AN3TEKTPUKU
Y NOJIyIPOBOHUKU
92 JJyieMeHTapHbIN 3JIeKTPUUECKUH 3apsi/l. 3aKOH COXpPaHEHUs 1
3JIEKTPUYECKOro 3aps/a
93 BsauMopgencTBue 3apaa0B. ToyeuHble 3apA/bl. 3akoH KyJioHa 1
94 PemeHue 3aja4 1
95 JunekTpuueckoe noJe. Ero geiicTBre HA 3/IeKTPUYECKHE 3aPsi bl 1
96 Hanps»k€HHOCTB aJieKTpUuecKoro noJis. [Ipo6Hbiil 3apsas. Jlunuu 1

Haﬂpﬂ)}(éHHOCTI/I 3JIEKTPHUY€CKOTIO I10JId. O,U,HOpO,Z[HOG



Ne Tema ypoxka KosinyectBo yacos Jara JJIeKTPOHHBIE

n/m Bcero KoutposbHble [IpakTudeckue H3Yy91€HUHA 11dpoBbIe
paboThI paboThl obpasoBaTesibHbIe
pecypchl

JJIEKTpHUYECKOE I10Jie

97 TloTeHUMa/BHOCTb 3JIEKTPOCTATUYECKOTO MOoJIAA. Pa3HOCTH 1
NOTEHLMAJIOB U HallpsXKEHUE

98 IloTeHuMasbHasA 3HEPTrUsA 3apAJa B 3JIEKTPOCTATUYECKOM I10JI€. 1
[loTeHas 3/IeKTPOCTATUYECKOTO MOJIA

99 (CB43b HANPAMKEHHOCTHU I0JIA U PA3HOCTU NOTEHLUAJIOB JJI 1
3JIEKTPOCTAaTUYECKOTO NOJIA

100 IIpuHLMI Cynepno3uLiuU 3J1eKTPUYEeCKUX NoJIer
101 Pemenue 3agau
102 Ilone ToyeuHoro 3aps/a. [lojie paBHOMePHO 3apsKeHHOU chephl

O G Y

103 Ilosie paBHOMEPHO 3aps?KEHHOTO Mo 06'bEMY 1apa. [lose
PaBHOMEPHO 3apsKEHHOW 6€eCKOHEYHOU MJIOCKOCTH

104 IIpoBOAHUKHU B 3JIEKTPOCTATUYECKOM I10JIe. YC0BUe paBHOBecusa 1
3apA40B

105 [u3/IeKTPUKHU U MOJYIPOBOJHUKH B 3JIEKTPOCTATUYECKOM T0JIE

Uy

106 KongeHcaTop. 3/1eKTPOEMKOCTb KOHZEeHCaTopa.
JJIeKTPOEMKOCTbD IJIOCKOTO KOH/ZleHCcaTopa

107 IlapasuiesnbHOe coejUHEHHE KOHIEHCATOPOB

108 IlocnengoBaTesibHOE cCOeJHHEHHE KOHIEHCATOPOB
109 JHeprus 3aps»KeHHOTO KOHAeHcaTopa

110 Pemenue 3agayd

N T O Y

111 /JIBu>keHUe 3aps?KEHHOW YacCTULbl B OJHOPOJHOM
3JIEKTPUYECKOM I10J1e

—_

112 Pemienue 3agad

113 O6o061IeHHe U cUCTeMaTH3alys 3HaHUH 110 TeMe
"JnekTpuyeckoe mnoJe"



Ne Tema ypoxka KosinyectBo yacos Jara JJIeKTPOHHBIE

n/m Bcero KoHTposibHble [IpakTHyeckue H3Y9EHHA nudpoBbIe
paGoThI pa6oThI obpasoBaTeJsIbHbIe
pecypcel
114 KoHTpoJibHas paboTa 1o TeMe "JjeKTpUiyeckKoe mnoJie" 1 1

115 Cuasa Toka. [IocTOSHHBIN TOK. YCJI0BUA CyLeCTBOBAaHUSA
IIOCTOSIHHOTO 3JIEKTPUYEeCKOT0 TOKa

116 HctouHuku Toka. Hanpsaxenue u 3/1C
117 3akoH OMa jJ14 y4acTKa Lielu. JJeKTpUuiecKoe COIpOTUBJIEHUE 1

118 3aBUCUMOCTBb CONPOTHUBJIEHUA OJHOPOLHOIO IPOBOJHUKA OT €r0 1
JJIMHBI Y IJI0LAIY [TIOIIepeYHOro cevYeHus

119 YpenbHOe conpoTUBJIEHKE BelllecTBa. PelieHue 3aaa4

120 IlocnenoBaTesibHOE, Tapajijie/IbHOE, CMEllaHHOE COeJUHEHE 1
NPOBOJHUKOB

121 Pac4éT pa3BeTBJIEHHBIX 3JIeKTPUUECKUX Lleneld. [IpaBusia 1
Kupxroda

122 PemieHue 3agau

123 Pab6oTa asiekTpuyeckoro Toka. 3akoH /oy —JleHna

124 PeumieHue 3aga4

O Y

125 MoOIHOCTb 3JIEKTPUYECKOTO0 TOKA. TenioBast MOLUHOCTb,
BblJleJisieMasi Ha pe3ucTope

126 Peuienue 3agad

127 3/1C v BHyTpeHHee CONPOTUBJIEHME UCTOYHMUKA TOKA

128 3akoH OMa /151 MoJIHOM (3aMKHYTOM ) 3JIEKTPUYECKOH LieNU
129 Pemienue 3aga4

130 MoiujHOCTh UCTOYHMKA TOKa

131 KopoTkoe 3aMblKaHHEe

132 KonJzeHcaTop B LENU TOCTOSIHHOTO TOKa

133 Pemienue 3aga4

i S

134 Pemenue 3aaa4 o TeMe "[loCTOSAHHBIN 3JIEKTPUYECKUN TOK"



Ne Tema ypoxka KosinyectBo yacos Jara JJIeKTPOHHBIE

n/m Bcero KoHTposibHble [IpakTHyeckue H3Y9EHHA nudpoBbIe
paGoThI pa6oThI obpasoBaTeJsIbHbIe
pecypcel
135 Pewenue 3aza4 no teme "[10CTOSHHBIN 3JIEKTPUYECKUH TOK" 1

136 Pewenue 3aza4 o teme "[10CTOSHHBIN 3JIEKTPUYECKUH TOK"

137 O60011eHMEe U CHUCTEMATU3aLMA 3HaHUH 1o TeMe "[1oCTOSIHHBIN 1
3JIEKTPUYECKU U TOK"

138 KoHTpoJibHas paboTa no Teme "[10CTOSSHHBIN 3JIEKTPUYECKUN 1 1

TOK

139 3nekTpuyeckas NIpOBOAUMOCTb pa3JIMYHbIX BEILLeCTB. 1
JJIeKTpUYeCKUH TOK B MeTas1aX. CBepXIpoOBOJAUMOCTb

140 dsiekTpUYeCKHUM TOK B paCTBOpAaxX U pacijlaBax 3JIeKTPOJIMTOB. 1
3axkoHnbl Papapes A4 3JIEKTPOJIM3a

141 JnexTpuyeckKyui TOK B radax. [linasma

142 JnekTpuyecKrui TOK B BakyyMme. BakyyMHble Npu60pbI
143 JneKTpUYECKHUH TOK B OJIYyNIPOBOJHUKAX

144 TlosnynpoBOAHUKOBbIE MPUOOPHI

S U | Y

145 ®usnyecKui NpakTUKYM o TeMe "HMi3MepeHue CUJIbl TOKA U
Halnpsi>)KeHUs B IIeMH MOCTOSIHHOTO TOKAa NPY MOMOLIU
AHAJIOTOBBIX U IMPPOBBIX U3MEPUTEJbHBIX MIPUOOPOB" UJIU
"3HaKoMCTBO Cc UUPPOBOH JlabopaTopueH no pusuke. [Ipumepnl
Mu3MepeHust PU3NnUEeCKUX BeJTUYMH MPU MOMOLIHA KOMIIbIOTEPHBIX
JaTYNKOB"

146 ®usryecKui NpakKTUKyM N0 TeMe "HM3yyeHHe HepaBHOMEPHOTO 1 1
JIBMDKEHHUS C 1eJIbI0 ONpe/iesieHUs MTHOBEHHOM CKopocTH"

147 ®dusnyeckuy NpakTUKyM o TeMe "M3MepeHre ycKOpeHUs NpU 1 1
NpSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUXKEHUU 110 HAKJIOHHOU
miockoctu" uau "HccnesoBaHve 3aBUCUMOCTH YTH OT BpeEMEHHU
IpY paBHOYCKOPEHHOM /IBMXKEHUHU"

148 ®dusnyueckuil NpakTUKyM 1o TeMe "Mi3MepeHue ycKOpeHUs 1 1
cBoOOAHOTO MajeHusa" uau "M3ydyeHue JBUKEHUS TeJla,



Ne Tema ypoxka KosinyectBo yacos Jara JJIeKTPOHHBIE

n/m Bcero KoutposbHble [IpakTudeckue H3Yy91€HUHA 11dpoBbIe
paboThI paboThl obpasoBaTesibHbIe
pecypchl

OpOILIEHHOT'0 TOPU30HTAbHO"

149 ®usnueckuil NpaKTUKYM N0 TeMe "HU3yyeHue ABUKeHUA TeJano 1 1
OKPY>KHOCTH C IOCTOSIHHOM MO0 MO/1yJIt0 CKOPOCTbIO" UJIU
"HccnesoBaHre 3aBUCUMOCTH Ilepuo/ia 00pallleHUsI KOHUYEeCKOTo
MasTHHUKA OT ero napamMmeTpos"”

150 ®u3snyeckuid NpakKTUKYM 110 TeMe "U3MepeHue 1 1
pPaBHO/IENCTBYIOIEN CUJIbI IPU JIBUXKEHUU GpycKa 10 HAKJIOHHOU
nockoctu" uau "llpoBepka runoTesbl 0 HE3aBUCUMOCTHU
BpeMeHHU BU>KeHUs1 6pyCcKa 0 HAKJIOHHOM MJIOCKOCTH Ha
3aJlaHHOE PacCTOsIHUE OT ero Macchbl”

151 ®usnyueckuid NpakTUKyM 1o TeMe "HccieioBaHUEe 3aBUCHUMOCTHU 1 1
CHJI YIPYTOCTH, BO3HUKAIOLIUX B IPYKHUHE U Pe3UHOBOM
o6paziie, oT ux Aebopmanuu” uau "UsydeHue IBUKEHU I
CUCTEMBI TeJl, CBI3aHHbIX HUTBIO, IEPEKUHYTOH Yyepes JErKUU
6s10K"

Uy
—_

152 ®usuyeckui npakTUKyM 1o TeMe "M3MepeHue KoappulimeHTa
TPEeHUsI 110 BeJIMYKHE YI10BOro Ko3dppuimeHTa 3aBUCUMOCTH
Frp(N)" nnu "UccnenoBaHve ABUKeHHUS OpyCKa M0 HAKJIOHHOHU
MJIOCKOCTH C lIEpeMEHHBbIM KO3QPUIIMEHTOM TPEHUS" UJIU
"N3y4yeHHe ABUKEHHUS rpy3a Ha BaJly C TpeHUueM"

153 ®usuyeckui NpakTUKyM o TeMe "HccaenoBaHue yCI0BUN 1 1
paBHOBeCHS TBEP/IOTO TeJa, UMEIIero oCb BpalleHus" UiIu
"KoHcTpyrpoBaHHe KPOHIITEWNHOB M PACUET CUJI YIPYTOCTH" HUJIU
"WU3y4yeHue yCTOUUUBOCTH TBEPIOTO TeJIa, UMEILIEro mjiouajib
onopml"

154 ®usnyeckuul NpakTUKyM 10 TeMe "Mi3MepeHne uMnysibca Tesa 1 1
10 TOPMO3HOMY NYTH" UJIH "V3MepeHHe CUJIbI TATH, CKOPOCTHU
MO/IeJIU 3JIEKTPOMOGHUIISI U MOIUTHOCTH CUJIbI TATH" UJTH
"CpaBHEHME U3MEHEHUSI UMIYJIbCa TeJla C UMNYJIbCOM CUJIbI" UJIU



Ne Tema ypoxka KosinyectBo yacos Jara JJIeKTPOHHBIE

n/m Bcero KoutposbHble [IpakTudeckue H3Yy91€HUHA 11dpoBbIe
paboThI paboThl obpasoBaTesibHbIe
pecypchl

"HUccnesoBaHre COXpaHEHUSI UMITYJIbCA IPU YIIPYTOM
B3auMo/ielcTBUM" Uan "Mi3aMepeHHe KUHETUYECKOW 3HEPTUHU
TeJla 10 TOPMO3HOMY My TH"

155 ®usnueckuid NpakKTUKYM 10 TeMe "HU3yyeHHe U30TEPMHUUYECKOTO 1 1
nporuecca (peKoMeHZ0BaHO HCII0JIb30BaHUEe [UPPOBOH
Jlabopatopuu)" uau "U3ydeHrue U30XOPHOTO Mpoliecca” Uau
"U3y4yeHune nzobapHoro npouecca” uiau "[[poBepka ypaBHeHUs
cocTosiHUSA"

156 ®usnyueckuid NpakKTUKYM 10 TeMe "U3MepeHue yiebHON 1 1
TermoéMKocTu" uau "UccienoBaHue npoliiecca oCTbIBAaHUSA
BelecTBa" uau "HUccaenoBanue afjiabaTHOTro npoliecca” Uiu
"W3yyeHHe B3aUMOCBSI3U 3JHEPTUU MEXMOJIEKYJISPHOTO
B3aUMO/J €M CTBHUSA U TEMIIEPATYPhl KUIIEHUS )KUJKOCTEN"

157 ®usuyeckui NpakTUKyM o TeMe "HM3ydeHre 3aKOHOMEPHOCTEeMN 1 1
vcrnapeHus Kugkocrei" uau "Msmepenue yaebHOU TEMJIOThI
nJ1aBJeHUs JbJa" Wi "M3ydeHre CBOMCTB HAChILEeHHbIX MTapoB”
niun "3amepeHure abCOMIOTHOM BJIQXKHOCTHU BO3/yXa U OlleHKa
Macchl NapoB B noMelleHun". U3amepeHre kosappuumeHTa
MIOBEPXHOCTHOTO HATS>KEHMUS

158 ®usuyeckui npakTUKyM no TeMe "HabuiroieHre npeBpalleHust 1 1
3HEePruHU 3apsiPKEHHOT'0 KOH/IEHCAaTOpa B 3HEPTUI0 U3JIyYeHHUs
cBeTo/Mo/1a" UM "M3ydyeHUe NpoTeKaHUs TOKa B L[eNH,
coZeprkallerd KoHJieHcaTop" uau "PacnpezneseHre pa3HOCTHU
NOTEeHIMaI0B (Hanps>KeHUs1) MPU MOoCJae0BaTeNbHOM
coeJIMHEHUH KOHJIeHCaTOpPOB"

159 ®usnyeckuil npakTUkyM 1o teMe "HcciegoBaHue cMelIaHHOTO 1 1
coeJMHEeHHUS pe3UcTOpPOB" uau "U3MepeHue y/ieJ1bHOTO
CONPOTUBJIEHUS TPOBOAHUKOB" UK "UccienoBaHue
3aBHCHUMOCTH CHUJIbl TOKA OT HANPSI>)KeHU s JJI51 JIAMIIbI



Ne Tema ypoxka KosinyectBo yacos Jara JJIeKTPOHHBIE

n/m Bcero KoutposbHble [IpakTudeckue H3Yy91€HUHA 11dpoBbIe
paGoThI pa6oThI obpasoBaTeJsIbHbIe
pecypchl
HaKaJMBaHUA"
160 ®usnyeckuil npakTUKyM 1o TeMe "HabstogeHue sjieKTposn3sa” 1 1

uau "U3MepeHue 3apsa/ia 0JHOBAJIEHTHOTO HOHA" UJIH
"UccnepoBaHue 3aBUCUMOCTH COMPOTHUBJIEHUS] TEPMOPE3UCTOPA
OoT TeMnepaTyphbl" uan "CHATHE BOJIbT-aMII€PHOU
XapaKTepPUCTUKU Juoja"

161 Pe3sepBHbIH ypok. 06061eHHE U CUCTEMATH3AIMs 3HAHUH 10 1
TeMme "KuHemaTuka"

162 Pe3epBHbIH ypok. 06061eHHE U CUCTEMATH3AI[Ms 3HAHUH 10 1
TeMme "/lnuHaMuKa"

163 PesepBHbIN ypoK. 06006111€HHE U CHCTEMATH3aLUsd 3HAHUU 110 1
TeMme "CTaTUKa TBepAo0ro Teaa"

164 PesepBHbIM ypoK. 06006111€HHE U CHCTEMATHU3aLUsd 3HAHUM 110 1
TeMe "3aKOHbI COXpAaHEHHUS B MeXaHUKe"

165 PesepBHbIM ypoK. 06006111€HHE U CHCTEMATH3aLUsd 3HAHUU 110 1
TeMe "OCHOBBI MOJIEKYJISIPHOKUHETHYECKOU TeoprUM"

166 PesepBHbIM ypoK. 06006111€HHE U CHCTEMATH3aLUsd 3HAHUU 110 1
TeMe "TepMogrHaMuKa. TenioBble MallIUHbI"

167 PesepBHbIN ypoK. 06006111€HHE U CHCTEMATH3aLUs 3HAHUH 10 1
TeMe "ArperaTHble COCTOSIHUS BellecTBa. Pa3oBbie nepexobl”

168 PesepBHbIN ypoK. 06006111€eHHE U CHCTEMATH3alLUsd 3HAHUM 110 1
TeMe "JJieKTpUYeCcKoe mnoJe"

169 PesepBHbIN ypoK. 06006111€eHHE U CHCTEMATH3alLUsl 3HAHUM 110 1
TeMe "[l0CTOSIHHBIN 3/IEKTPUYECKU U TOK"

170 Pe3epBHbIN ypok. 060061IeHHE U cCUCTEMATU3alMsl 3HAHUH 10 1
TeMe "TOKM B pa3/IMuHbIX cpejax”

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16

11 KJIACC



Ne Tema ypoka KosinyectBo yacoB Harta J/IeKTPOHHbIE

n/n Bcero KonrtposbHble IIpakTuyeckue H3YI€HUA Ludposeie
paboThI pa6oThI o6pasoBaTe/ibHble
pecypchl
1  BsauMmopelcTBHE NOCTOSTHHBIX MATHUTOB U TPOBOJHUKOB C TOKOM. 1
MarnuTHOe noJie. 'unoresa AMnepa
2 BeKTOp MarHUTHOW MHAYKIMU. [[pUHIUIT CyTIEPIO3UI[MH MarHUTHBIX 1
noJied. JINHUU MarHUTHOU UHAYKLUU
3 MarHuTHoOe noJie NpoBOJHMUKA C TOKOM. OnbIT JpcTea 1
4 Cusa AMInepa, eé HalpaBJieHUE U MOAYJIb 1
5 Pewenue 3a1a4 1
6  [IlpuMeHeHHUe 3aKOHa AMIlepa. JJIEKTPOU3MEPHUTEJbHbIE TPUOOPHI 1
7 CunaJlopeHua, eé HanpaBJIeHHE U MOYJb. /IBIDKeHU e 3apsX)KeHHOU 1
YaCTHI[bI B OZJHOPOJHOM MarHUTHOM I10JIe
Perenue 3agau 1
Pa6oTa cusbl JlopeHna 1
10 PemeHue 3a7a4 1
11 MarHuuTHOe noJie B BeljecTBe. PeppoMarHeTHUKH, Mapa- U AMaMarieTuku 1
12 OcHoBHbIe cBOMCTBaA peppoMarHeTUKOB. [IpuMeHeHHEe 1
beppoMarHeTUKOB
13 Pemenue 3aga4 no Teme "MardiuTHoe mnoJe" 1
14 Pemenue 3aga4 no TeMe "MardutHoe mnoJe" 1
15  {BieHue 3/IeKTPOMarHUTHON UHAYKLIMH. [I0TOK BeKTOpa MarHUTHOMU 1
UHAYKIUH
16 3/IC unayKIMHU 1
17 3akoH asleKTpoMarHUTHOU UHAYKIMHK Papajes 1
18 BuxpeBoe asiekTpuueckoe noJie. Toku ®yko 1
19 3/C uHAYKUMH B ABUKYLUXCS TPOBOJAHUKAX 1
20 Pemenue 337124 1
21 TlpaBwuJio JleHna 1



Ne Tema ypoka KosinyectBo yacoB Harta J/IeKTPOHHbIE

n/n Bcero KonrtposbHble IIpakTuyeckue H3YI€HUA Ludposeie
paboThI pa6oThI o6pasoBaTe/ibHble
pecypchl
22 WuaykTUBHOCTB. KaTylika MHAYKTUBHOCTH B LI€NU MOCTOSTHHOTO TOKA 1
23 sdBneHue caMOMHAYKIUH. I/IC CaMOMHAYKIIMH 1
24 JHeprvs MarHUTHOTO MOJISI KaTYIIKH C TOKOM. 3JIEKTPOMarHMTHOE ToJie 1
25 Pemenue 3a7a4 1
26 (0060061IEeHME U CHCTeMaTHU3alUsl 3HaHUU 1o TeMe "JIeKTpoJuHAMHUKA" 1
27 KoHTpoJsibHasg paboTa o TeMe "JJ1eKTpoAUHaMHUKa" 1 1
28 KousebaTenbHas cucrema. CBo60/iHbIe KoJie6aHUs. [apMOHUYecKHUe 1
KoJieOaHUs
29 KuHeMaTH4yecKoe M JUHAaMHYeCKoe ONMCaHHe KoJiebaTe/IbHbIX 1
JBYKEHU U
30 JHepreTHYecKoe onvcaHue. BbIBO JUHAMUYECKOTO OMHCAaHUS 1
rapMOHUYECKHUX KOJIeOAHU M M3 UX IHEPTeTUYEeCKOr0 U KWUHEMAaTUYeCKOTro
OTNMCAHUS
31 AmmauTtyza v ¢asa KosiebaHU U 1
32 T[lepuoja u yacToTa Kosie6aHuH. [lepro MasibIX CBOOOAHBIX KOJIeOaHUH 1
MaTeMaTU4YeCcKoro MasiTHUKA. [lepros; cBOGOAHBIX KOJIEOaHU I
NPY>KHUHHOTO MasiTHUKA
33 3aryxarouve Kosie6aHus. BoIHYX/1eHHbIe KoJie6aHus. Pe3oHaHC 1
34 ABTOKOJIeOGaHHUS 1
35 PemeHue 3ama4 1
36 Ypok-koH}epeHIHS "MexaHHYeCKHe KoJieOaHHUs B My3bIKaJIbHbIX 1
WHCTpyMeHTax"
37 06001eHHEe U CHCTEMATH3alMd 3HAaHUH 110 TeMe "MexaHHU4YeCcKHe 1
KoJiebaHusA"
38 JyeKTpoMarHuTHbIe KoJie6aHus. KosiebaTebHbIH KOHTYP 1
39 ®dopmysa ToMmcoHa. CBSA3b aMIJIUTYAbI 3apsiia KOHAEHCATOpa C 1

aMHJII/ITy,ELOﬁ CUJIbI TOKA B KOJiebaTeJIbHOM KOHTYpe€e



Ne Tema ypoka KosinyectBo yacoB Harta J/IeKTPOHHbIE

n/n Bcero KonrtposbHble IIpakTuyeckue H3YI€HUA Ludposeie
paboThI pa6oThI o6pasoBaTe/ibHble
pecypchbl
40  3aKoH coXpaHeHHs 3HEPTUHU B UJ€aTbHOM K0J1e6aTe/IbHOM KOHTYpe 1
41 3aryxarwliie 3JIeKTPOMarHuTHbIe KoJiebaHus. BbIHYK/JeHHbIe 1
3JIEKTPOMarHUTHbIe KOJIe6GaHUs
42 TlepeMeHHbBIH TOK. Pe3UCTOp ¥ KOHIEHCATOD B I[ENH MIEPEMEHHOTO TOKA 1
43 KaTyuka MHIYKTUBHOCTH B I|eNX IePEMEHHOr0 TOKa 1
44 3akoH OMa 151 3JIEKTPUYECKOH IIENU IEPEMEHHOTO TOKA 1
45 MoIIHOCTh IePEMEHHOr0 TOKa. AMIUIMTY/JHOE U IeUCTBYyIOllee 3HaYeHne 1
CUJIbI TOKA U HaNpSIPKeHUsI
46 Pe30oHAHC B 3JIEKTPUYECKOH LIeTTH 1
47 Pemenue 3aja4 1
48 Y peanbHbli TpaHchopMaTop. [IpOU3BOACTBO, Iepeada U NoTpeGieHne 1
5JIEKTPUYECKOH SHEPTUH
49 JkoJsiorHyecKHe PUCKH IIPU MPOU3BOJICTBE 3JIEKTPO3Hepruu. KysnbTypa 1
M CII0JIb30BAHUS 3JIEKTPOIHEPTUH B IOBCEHEBHOM KU3HU
50 Pemenue 3ajau 1
51 Pemenue 3aja4 1
52 (06o6IiieHre U CUCTeMaTHU3allisl 3HaHUH 10 TeMe "JJIeKTPOMarHUTHbIE 1
KoJiebaHHusA"
53 MexaHHYeCKHEe BOJIHbL XapaKTEePHUCTUKH MeXaHHYeCKUX BOJIH 1
54 (CpoiicTBa MeEXaHUYECKUX BOJIH 1
55 3Byk. XapaKTepHUCTUKH 3ByKa 1
56 HH}pa3Byk U yabTpas3Byk. lllyMoBoe 3arpsisHeHHe OKpY»Kalolllei cpe/ibl 1
57 Pemenue 3ajau 1
58 JjileKTpoMarHUTHbBIE BOJIHBL U3/1y4eHHe 3JIeKTPOMArHu THBIX BOJTH 1
59 JHeprus 3JIeKTPOMarHUTHBIX BOJIH. CBOHCTBA 3/IEKTPOMarHUTHBIX BOJH 1
60 [llkaJia 3/IeKTPOMarHUTHBIX BOJIH. [[pMeHeHH e 3JIEKTPOMarHU THBIX 1

BOJIH B TEXHHUKE U 6bITy



61

62
63
64

65
66

67

68

69
70
71

72
73
74
75
76
77

78
79

Tema ypoka

[IpuHIMIIBI paJUOCBSA3U U TesleBUAeHUS. PainoioKkalus.
JJIEKTPOMarHMTHOE 3arpsi3HEHUE OKPYKaIoIlel Cpesibl

KoHTpoJibHas paboTa no Teme "KoJsiebaHus U BOJIHbI"
CeT. 3aKOH NPAMOJIMHEMHOTO PAacCpOCTPaHEeHUS CBeTa

PemieHue 3a/1a4 Ha NIpMMeHeHYe 3aKOHa NPSIMOJMHEHHOTO
pacnpocTpaHeHHus CBeTa

OTtpakenue cBeTta. [l0ckoe 3epkaso. Chepudeckoe 3epKajio

[IpesoMsieHre cBeTa. AGCOJIIOTHBIN U OTHOCHUTEbHBIN MTOKa3aTe b
npesioMmsieHus. [loHoe BHyTpeHHee oTpaxkeHue. [IpeaesibHbIN yroJ
NOJIHOTO BHYTPEHHET 0 OTPaXKEeHHUS

Pemenue 3a/la4 Ha IpUMEHEHHN € 3aKOHOB OTpaX€HUA U IpeJIOMJIEHUA
CBETa

Xop nydeit B npusMme. Jlucnepcus ceeta. C10>KHbIA COCTaB 6€JI0ro CBETA.
liBeT

JINH3BL (DOKYCHOE pacCToAHHE U OIITUYECKAadA CUJia JINH3bI
HOCTpOEHI/Ie H306pa)K6HHﬁ B JINH3aX U UX CUCTeMaX. YBeJIMUeHU e JIMH3bI

Pemienue 3a/a4 Ha [IOCTpOEeHHne I/I3O6pa)KeHI/II‘/JI, [moJiy4aeMbIX C IOMOIIbIO
JINH3

['1a3 Kak onTUYecKast cucreMa

Pemenue 3agay. [Ipesesibl IPUMEHUMOCTH FeOMETPUYECKON ONITUKU
CKOpOCTb CBETA U METO/Ibl €€ U3MEPEHUS

Jlucnepcus cBeTa

WHTepdepeHuys cBeTa

KOI‘EpEHTHbIe HCTOYHHUKU. Y CI0BUS Ha6JII-0,U,eHI/IH MadKCMMYMOB "
MWHHUMYMOB

Pemenue 3agau
[IpumeHeHUe HHTepdeEPEHIIUN

Bcero KonrtposbHble IIpakTuyeckue H3YI€HUA

[EnN

O S = =Y

KosnuecTBo yacoB

pa6oThl

pa6oThl

JlaTa

J/IeKTPOHHbIE
nudpoBbIe
06pa3oBaTebHbIE

pecypcbl



Ne Tema ypoka KosinyectBo yacoB Harta J/IeKTPOHHbIE

n/n Bcero KonrtposbHble IIpakTuyeckue H3YI€HUA Ludposeie
paboThI pa6oThI o6pasoBaTe/ibHble
pecypchl
80 Jludppakuus cBeta 1
81 JIudpakimoHHas pelléTKa. YCJI0BHe HabJ/l0/IeHUs IJIaBHbIX MAKCUMYMOB 1
82 Pemenue 3a7a4 1
83 TlomepeyHOCTb CBETOBBIX BOJIH. [losisipu3anus cBeTa 1
84 Pemenwue 33124 1
85 CBeTOBbIe SIBJIEHHUS B IPUPOJIE 1
86 (00o06IeHHe U CUCTEMaTH3alua 3HaHu# mo TeMme "OnTuka" 1
87 KoHTpoJsibHas paboTa mo TeMe «OnTHKa» 1 1
88 T'paHHUIbI MIPUMEHUMOCTH KJIACCUYECKOH MeXaHUKH. 3aKOHbI 1
3JIEKTPOJMHAMHMKH U MIPUHIUIT OTHOCUTEJIBbHOCTH
89 [locTysnaThl cienaJbHON TEOPHUU OTHOCUTETBHOCTU 1
90 [IpocTpaHCTBeHHO-BpeMeHHOH MHTepBaJ. [IpeobpaszoBanus JlopeHia. 1
YcnoBue npuYMHHOCTU. OTHOCUTE/IbHOCTb OJHOBPEMEHHOCTH.
3aMesieHHe BpeMEeHU U COKpallleHue JJIUHbI
91 DHeprus ¥ UMNYJIbC PEJATHUBUCTCKOHN YaCTHUILIbI 1
92 (CBsA3b MacChl C 3HEPTUEN U UMITYJIbCOM PEJIITUBUCTCKONW YaCTULbI. 1
JHeprus MoKos
93 PaBHOBeCHOE TEIJIOBOE U3JIyYeHUe 1
94 3akoH cMelieHud BuHa 1
95 T'unoresa M. [l1anka o kBaHTaX. POTOHBI 1
96 JHeprus U UMMyJibC GOTOHA 1
97 ®oToaddekT. OnbiThI A. I'. CTosreToBa. 3akoHbI $oT03dPeKTa 1
98 YpaBHeHue JitHIITEeNHHA A1 poToddPekTa. "KpacHas rpanuna” 1
dotoadpdekTa
99 [laBnenue cBeta. OnbiThl 1. H. J/le6eneBa 1

100 BosiHOBBIE CBOHCTBA YaCTHI] 1



101
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107
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109
110
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115

116

Tema ypoka

BosiHbl fie Bpoiisis. JlyinHa BoJiHbI e Bpoitlsis u pa3Mepbl 06/1acTH
JIOKQ/IM3aL UK [BIKYLIEeNCA YacTULbI

Kopnycky/ipHO-BOJITHOBOM ya/lnu3M

Judpakuus 371eKTPOHOB Ha KpUCTa/JIax

Cneundurka usmepeHuil B MUkpomupe. COOTHOILEeHUS
HeolpeseséHHOCTel ['elizeH6epra

PemieHue rpadpudeckux 3ajay

Pelenyve pacy€THbIX 3a1a4

KoHTpoJibHast paboTa no Temam: "OcHoBbl CTO", "KopnyckysisipHo-
BOJIHOBOH Ayanusm"”

OmnbITHI 10 UCCIELOBAaHUIO CTPOeHUd aToMa. [ll1aHeTapHad Moesb aToMa
Pezepdopaa

[ToctysaTel bopa

Buspl ciekTpoB. ClieKTp ypOBHEN 3HePIMU aTOMa BOA0POAa
CrIoOHTaHHOE U BBIHYX/|JeHHOe U3Jly4yeHHe CBeTa

Jlasep

HyksionHas Mozesnb sapa ['eiizeH6epra-MBaHeHKo. 3apsia U MaccoBoe
yucsao aapa. Usoronsl. PagroakTuBHOCTD

3akoH pPaaArO0aKTHUBHOTO paciaja. CBoiicTBa HNOHHU3HUPYIOIIETO U3JTYIEHHUS.
BiusiHue pPaaArnOaKTHBHOCTHU HA }KHMBbI€ OPraHU3MBblI. ,Z[OBI/IMeTpI/IH

JHeprus CBsI3U HYKJIOHOB B si/ipe. fiepHble cuibl. JledeKT Macchl siapa.
fAnepHble peakuuu. epHble peakTopsl. [Ipo6sieMbl yripaBJisieMoro
TEpPMOsiJIePHOTO CUHTEe3a. JKOJIOTHYECKHE acTleKThl Pa3BUTHUS SIIEPHOU
3HEePreTUKHU

MeTo bl perucTpaluy U UCCIeJ0BAaHUS 3JIeMEeHTapPHbBIX YaCTHII.
dyHpaMeHTa/NbHbIE B3aUMO/IeCTBUS. BaproHbl, ME3OHBI U JIENTOHBI.
[IpeacraBaenue o CTaHAapTHOW Mo/iesid. KBapK-T/Il0OHHAsI MO/JIe/ b
aJIpOHOB

Bcero KonrtposbHble IIpakTuyeckue H3YI€HUA

(U

N T e

KosnuecTBo yacoB

pa6oThl

pa6oThl

JlaTa

J/IeKTPOHHbIE
nudpoBbIe
06pa3oBaTebHbIE

pecypcbl
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Tema ypoka

dusuka 3a npefesnamu CtaHZapTHOU MoJend. TEMHass MaTepus U
TéMHas 3Heprus. EfMHCTBO dr3nyeckoil KapTUHBI MUpa

JdTanel pa3BUTHA ACTPOHOMUHU. 3HaYeHUEe aCTPOHOMHUU

[IpyMeHUMOCTb 3aKOHOB GU3UKHU /11 00'bICHEHUS IPUPO/IbI
KOCMHUYeCKUX 00'beKTOB. MeTO/1bl aCTPOHOMHUYECKUX UCCIeJ0BaHUN

CoBpeMeHHbIe ONITUYECKHE TEJIeCKOTbI, Pa/IUOTEJIECKOITbI,
BHeaTMocCdepHast aCTPOHOMHUS

Buj 3Bé3Horo Heba. Co3Be3/us, spKUe 3BE3/Ibl, IJIAaHEThI, UX BUJUMOE
JBHXKEHHE

CosiHeuHad cucteMa. CosHie. CoiHeYHass aKTUBHOCTb. UCTOYHHK
3Hepruu CoJsiHLIA U 3BE3],

3BE3/1bl, UX OCHOBHbIE XapaKTEePUCTUKH. [luarpamma "crneKTpasbHbIH
KJ1IaCC — CBETUMOCTD"

3B63,£LI:>I rJIaBHOU nocjegoBaTe/JIbHOCTH

BHyTpeHHee cTpoeHue 3B€3/1. CoBpeMeHHbIe Npe/ICTaBJEHUS O
NPOUCXOXKAEHUH U 3BoJTIoLMU COJIHIA U 3BE3/1. DTAlbl )KU3HU 3BE3/]

Mueunbil [yt — Hawa 'asakTrka. Tunbl rajiakTUK. YépHble AbIPHI B
A/ipax raJakKTUK

BcenenHas. Paciuinpenue BecenenHol. 3akoH Xa66J1a. Teopus bosibiioro
B3pbIBa. PesluKTOBOE M3/TyyeHHEe

MacmTabHas cTtpykTypa BcenenHol. MeTarasiakTrHka
HepeméHHble npo6JieMbl aCTPOHOMUU

dusuvyeckuit npakTUukyM no teMe "HccieoBaHre MarHuTHOTO MOJIS
IIOCTOSIHHBIX MarHuToB" nJu "MccienoBaHue CBONMCTB
dbeppomarHeTukoB" uam "HcciegoBanve AeiCTBUSA MOCTOSTHHOTO
MarHviTa Ha paMKy C TOKOM"

dusnyeckruil NpakTUKyM 10 TeMe "M3MepeHue cuiibl AMnepa” uiu
"H3y4yeHne 3aBUCUMOCTH CUJIbl AMIIepa OT CUJIbI TOKA" WJIH

KosnuecTBo yacoB

Bcero KonrtposbHble IIpakTuyeckue H3YI€HUA

pa6oThl

pa6oThl

JlaTa

J/IeKTPOHHbIE
nudpoBbIe
06pa3oBaTebHbIE

pecypcbl



132

133

134

135

136

137

138

139

140

141

Tema ypoka

"OnpegesieHre MarHUTHOM MHYKIIMY HAa OCHOBE U3MepPEeHUs CUJIbI
AmMnepa"

dusuyeckrit npakTukyM no teme "HccnegoBanue siBjaeHUs
3JIEKTPOMArHUTHON MHAYKIMU" WK "OnpeseseHue HHAYKIAU
BUXPEBOI'0 MAarHUTHOTO MoJig"

dusnyeckril NpakKTUKyM 10 TeMe "HcciienoBaHue siBJaeHUS
caMOMHAYKUMHK" niu "CoopKa MOJiesu 3/1IeKTPOMarHuTHOro reHeparopa”

dusuyeckuit npakTUKyM no teMe "MiaMepeHue nepro/ia CBO60HbIX
KOoJIe6GaHU M HUTSHOTO U MPY>KMHHOTO MassiTHUKOB"

dusuyeckuit npakTukyM no teme "[Ipeo6pazoBaHue sHEPTUU B
NPY>KMHHOM MasiTHUKe"

®u3uyecKruil NpaKTUKYM 1o TeMe "MccieioBaHME IEPEMEHHOTO TOKA
yepes Moc/e/J0BaTeJbHO COeIMHEHHbIE KOH/IeHCATOoP, KaTyILKY U
pesuctop” uau "HcciegoBaHre paboThl MCTOYHUMKOB CBeTA B LieNHU
nepeMeHHOI0 TOKa"

®u3uyecKrui NpaKTUKYM 10 TeMe "M3ydyeHue napaMeTpOB 3BYKOBOM
BOJIHBI"

®u3uyecKrui NPpaKTUKYM M0 TeMe "M3MepeHUe OKa3aTess
npesioMJieHUs cTeka" uiau "[losydyeHre H300pakeHUs B CUCTEME U3
IJIOCKOTO 3epKaJia U JIMH3bI"

dusnyeckui NpakKTUKyM 10 TeMe "HcciieqoBaHue 3aBUCUMOCTHU
$OKYCHOT'0 pacCTOsIHUSA OT BelllecTBa (Ha NpuMepe XXUAKUX JIUH3)" UiIn
"N3MepeHre POKYCHOTO pacCTOSTHUS pacCerMBaIOIMX JIMH3"

dusnyeckruil NpakTUKyM 1o TeMe "HaburoeHne audpakiuy,
WHTepdepPEeHLIMU U NTOJIIpU3aluU cBeTa"

dusuyeckuil npakTUKyM o TeMe "Onpe/iesieHre UMITYJIbCa U SHEPTUU
pesIITUBUCTCKUX YacTul (o ¢potorpadpusM TPeKoB 3apsKEHHbBIX YACTHUI]
B MarHUTHOM MoJie)"

KosnuecTBo yacoB

Bcero KonrtposbHble IIpakTuyeckue H3YI€HUA

pa6oThl

pa6oThl

JlaTa

J/IeKTPOHHbIE
nudpoBbIe
06pa3oBaTebHbIE

pecypcbl



142

143

144

145

146

147

148

149
150
151
152

Tema ypoka

dusnyeckuii npakTUKyM 1o TeMe "Mi3amMepeHue noctosiHHOM [l1aHKka Ha
y

ocHOBe uccyenoBaHus potoadpdexkta” uau "UccienoBaHue 3aBUCUMOCTHU

CUJIbl TOKA Yepe3 CBETOAUO0/] OT HAallpSIXKEeHUs"

dusuyeckuil npakTUuKkyM no teMe "HccnesoBaHue crekTpa
pa3pexeHHOro aTOMapHOI'0 BOAOPO/ia U U3MePEeHU e OCTOSTHHOU
Punbepra”

dusuyeckrit npakTUukyM no teMe "HccnesoBaHre paZiuoakTUBHOrO GpoHa
C MCI0JIb30BaHUEM lo3uMeTpa” UM "U3ydeHue norJouieHus 6eta-
YacTHl aJlOMUHHEM"

dusuyeckrit npakTUukyM no teMe "HabutoieHns 3B€3jHOT0 HEHa
HEBOOPYKEHHBIM IJ1a30M C MCII0JIb30BAaHHEM KOMIIbIOTEPHbBIX
NPUJI0KEHU U )15 oTlpe/iesieHUs T0JI0KeHHUsI HebeCHbIX 06'beKTOB Ha
KOHKPETHYIO 1aTy: OCHOBHbIe co3Be3/11si CeBepHOro MoJylapus U spKue
3Bé3/bl" UM 'HabuatoneHus B Teseckol JIyHbl, JIaHET, TYMaHHOCTEN U
3BE3IHBIX CKOILJIEeHUH"

060611€eHMEe U cUCTeMaTU3alUsl 3HAaHUW. Posib QU3UKU U aCTPOHOMUHU B
3KOHOMHYECKOW, TEXHOJIOTUYECKOH, COLIMa/IbHON U 3TUYECKOM chepax
JesaTeJIbHOCTH YesioBeKa

0606111eHMEe U cUCTeMaTU3alUsl 3HAaHUW. PoJib U MeCcTO QU3UKH U
aCTPOHOMHHM B COBpEMEHHON HayYHOH KapTHHE MUpa

0606111eHMEe U cUCTeMaTU3alUsl 3HaHUU. PoJib pU3nvyecKkou Teopuu B
dbopMUpOBaHUU NPeACTaBIEHUN 0 PU3UYECKON KapTHHE MHUPaA, MECTO
dU3MYecKol KapTUHBbI MHpPa B 06111eM PsIZly COBPEMEHHbBIX €CTECTBEHHO-
Hay4HbIX PeJICTaBJIeHUN 0 IpUpoje

0060611eHHEe U cMcTeMaTHU3anys 3HaHu# no teme "KnHematuka"
060611eHHEe U cHcTeMaTHU3anys 3HaHUH o TeMe "KuHemaTuka"
06006111eHMe U CUCTeMaTH3alMs 3HaHUH 1o TeMe "/luHaMuKa"

0606111eHMEe U cUCTeMaTU3alUsl 3HaHU U 110 TeMe "CTaTUKaA TBEPAOTO
Tesa"

Bcero KonrtposbHble IIpakTuyeckue H3YI€HUA

L = W =Y

KosnuecTBo yacoB

pa6oThl

pa6oThl

1

JlaTa

J/IeKTPOHHbIE
nudpoBbIe
06pa3oBaTebHbIE

pecypcbl



153

154

155

156

157
158

159

160
161

162

163

164

165

166

167

Tema ypoka

0600611eHME U cUCTEMaTHU3alMs 3HAaHUH 110 TeMe "3aKOHbI COXpaHEeHHS B
MexaHuke"

06006111eHMe U cucTeMaTH3alMs 3HaHUHU 110 TeMe "OCHOBbI MOJIEKYJIAPHO-
KUHETUYEeCKOU Teopuu"

060611eHHEe U cUCTeMaTHU3alMs 3HaHUH 10 TeMe "TepMoJMHAMHUKA.
TenioBble MalllUHbI"

0600611eHMEe U cUCTEMaTHU3allus 3HAaHWUH 10 TeMe "ArperaTHble
cocTosiHuA BelllecTBa. Pa3oBble nepexoabl”

060611eHHe U cCUCTEMaTHU3allMsl 3HAaHUH 10 TeMe "JieKTpUYecKoe mnoJe”

0606111eHHe U cucTeMaTU3anusa 3HaHul no tTeme "[locToOAHHBIA
3JIEKTPUYECKU U TOK"

060611€eHMEe U cUCTeMaTU3alUsl 3HAaHUU 110 TeMe "TOKM B pa3/IMyHbIX
cpenax”

0O606I1IeHre U cUcTeMaTH3allus 3HaHUH o TeMe "MarHuTHoe noJie”

PesepBHbIi ypok. 060011eHHE U CUCTEMAaTU3alUsl 3HAHUU 110 TeEME
"JNeKTpoMarHuTHasA MHAYKUUs"

Pe3epBHbI# ypok. 0600611eHHE U CUCTeMAaTU3alUsl 3HAHUU 110 TeEMeE
"MexaHu4eckue KosaebaHuA"

Pe3epBHbI# ypok. 0600611eHHE U CUCTeMAaTU3alLUsl 3HAHUU 110 TeEME
"JNeKTpOMarHUTHbIE KOJIeOaHUA"

PesepBHbI# ypok. 060611eHHE U CUCTeMAaTU3alUsl 3HAHUU 110 TeMe
"MexaHUY€eCKHE U 3JIEKTPOMAarHMTHbIE€ BOJIHbI"

Pe3epBHbI# ypoK. 060611eHHE U CUCTEMATH3alUsl 3HAHUU 110 TeEMe
"OnTuka"

Pe3epBHbIi1 ypok. 060061eHHE U cUCTeMaTH3al[sl 3HAaHUH 10 TEMeE
"OcHoBbl CTO"

Pe3epBHbIil ypok. 060061eHHE U cUCTeMAaTH3alsl 3HAaHUH 10 TEMeE
"Kopnycky/isipHO-BOJIHOBOU Jiyasnu3M"

Bcero KonrtposbHble IIpakTuyeckue H3YI€HUA

1

KosnuecTBo yacoB

pa6oThl

pa6oThl

JlaTa

J/IeKTPOHHbIE
nudpoBbIe
06pa3oBaTebHbIE

pecypcbl



Ne Tema ypoka
n/o

168 PesepBHbIl ypok. 060061eHHE U CHCTEMATH3alMsl 3HAaHUH 10 TeMe
"®usuka atoma"

169 PesepBHbIl ypok. 060061eHHE U CHCTEMATH3alMsl 3HAaHUH 10 TeMe
"®u3uKa aTOMHOIO 1/jpa ¥ 3J1eMeHTapHbIX YacTHUL"

170 Pe3epBHbIN ypok. 0600611eHHE U CUCTEMaTU3allMsd 3HAHUH 110 TeMe
"JyieMeHTbl acTPOPU3UKU"

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME

Bcero KonrtposbHble IIpakTuyeckue H3YI€HUA

170

KosnuecTBo yacoB

pa6oThl

pa6oThl

16

JlaTa

J/IeKTPOHHbIE
nudpoBbIe
06pa3oBaTebHbIE

pecypcbl



