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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma kypca «Pemienne 3a1a4 MOBBIICHHON CIIOKHOCTH MO (DU3HKE» HA YPOBHE CPETHETO 00IIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH W TpeOOBAHMM K pe3ysbTaTaM OCBOEHMS OCHOBHOM 00pa30BaTEeNIbHOW MPOrpaMMBl,
npeacraBieHHblx B @I'OC COO, a Takxke c¢ yu€roM (QeaepanbHOil paboyeil mporpammbl BocnuTanud U Konuenmuu
npenogaBaHus yueOHoro npeamera «dusmka» B 00pa3oBaTenbHbIX opranuzauusax Poccuiickoit denepannu, peaan3yromux
OCHOBHBIE 00pa30BaTENIbHbIE IPOTPAMMBI.

[Iporpamma  ompenensier  o0si3aTeNbHOE  MPEIMETHOE  COAEpXaHUE,  YCTaHABIMBAET  PEKOMEHAYEMYIO
MOCIIEAOBATEIHLHOCTh M3YUYCHHSI TEM M PAa3/IeNIOB Y4EOHOTO MpeAMETa ¢ YYETOM MEXKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX
CBA3E€H, JIOTMKM Yy4eOHOro IIpoliecca, BO3PACTHBIX OCOOEHHOcTeld oOywaromuxcs. IIporpamma no ¢usuke paér
NpEeJICTaBICHUE O IIeNIAX, COAEP KaHUHU, OOIEel cTpaTeruu OOy4YeHMs, BOCIIMTAHUSA M Pa3BUTUS O0Y4arOUIMXCS CPEACTBAMU
yaeOHoro npeameTa « Pu3nka» Ha yriiyOJIEHHOM ypOBHE.

Nzyuenne kypca  «Pemenuwe 3amad TOBBIIIEHHON CIOXKHOCTH TO (U3MKE» TO3BOJISET pealn30BaTh 3aJaqd
npo(decCHOHANFHOW OpUEHTAIMK, HAIMPaBICHO Ha CO3JaHUE YCIOBHHM IS TPOSBICHHUS CBOMX WHTEUIEKTYaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEN KaXIblM OOYy4YarolIMMCs, KOTOpPbIE HEOOXOIUMBI ISl MPOAOJKEHUS O00pa3oBaHHS B
OpraHu3aIusIX MPoPEeCcCHOHATIBHOTO 00pa30BaHMS MO PA3TUYHBIM (DU3UKO-TEXHUYECKUM U UHKEHEPHBIM CIIEIIUATBLHOCTSIM.

B nporpamme omnpeznensioTcs IUITaHUpYEMble pPe3yJbTaTbl OCBOCHMsI Kypca (U3MKH Ha YpPOBHE CpPEIHEro oOIero
oOpa3oBaHMsI: JIMYHOCTHBIE, METallpeIMETHbhIC, MpeAMETHbIe (Ha yrayOnéHHoM ypoBHe). HayuHo-meTtomonormdeckoit
OCHOBOM [Isl pa3paboTKu TpeOOBaHWM K JWYHOCTHBIM, METAMpPEIMETHBIM M TMPEAMETHBIM pe3yibTaTaM OOydJaromuxcs,
OCBOMBIIIMX TMporpaMMmMy Mo (Hu3MKe Ha YpPOBHE CpeIHEro oOmiero oOpa3oBaHWs Ha YIIIyOJIEHHOM YpPOBHE, SIBISIETCS
CUCTEMHO-/1€ATEeITbHOCTHBIN MOAXO/I.

[Iporpamma BKItOUYAET:

TUTAHUPYEMBIE Pe3yIbTaThl OCBOCHUS Kypca ¢usuxu Ha yrayOIEHHOM ypOBHE, B TOM YHCIIE TPEIMETHBIE PE3yTbTaThl
10 rojiamMm 00y4YeHus;



COJIEpKaHue Kypca 0 rojaM o0ydeHusl.

[IporpaMMa nMeeT NIPUMEPHBIA XapaKTep U MOXKET ObITh MCIIOJIb30BaHA YUUTEISAMU (PU3UKHU JUIsl COCTABJIEHUSI CBOUX
paboumx mporpamm.

[Iporpamma HE CKOBBIBAET TBOPYECKYIO HWHMIMATUBY YUYMTEIECH M MPENOCTABISAECT BO3MOKHOCTH JUIA pPEANM3alNN
pa3IMYHBIX METOJMYECKHX TMOJXOAO0B K MPENOAaBaHUIO (U3MKU Ha YIrIyOJEHHOM YpOBHE MpPH YCIOBUU COXpPaHEHUS
00s13aTeIbHON YaCTH COJIEPKaHUs Kypca.

dusuka Kak Hayka 0 HanboJjee oOUMX 3aKOHaX MPUPObI, BHICTYIAsl B KAYECTBE yU€OHOTO MpeMETa B IKOJIE, BHOCUT
CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUU 00 okpyxatouiem Mupe. LIKoabHBIH Kypc QU3UMKU — CUCTEMOOOpa3yromui A
€CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB, MOCKOJbKY (U3MYECKUE 3aKOHBI JIe)KAaT B OCHOBE IPOLIECCOB W SIBJICHHIA,
U3y4aeMbIX XUMHUEW, Oumosorueil, ¢uznueckoi reorpadueir u actpoHomueil. VMcnosb3oBaHue W aKTUBHOE NPHUMEHEHHE
(Gu3NUYeCKUX 3HAHUN ONPENENUIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHMM B cdepe SHEpreTHKH,
TpPaHCIIOPTa, OCBOCHMSI KOCMOCA, IMOJIyY€HHs HOBBIX MaTepUAJIOB C 33JaHHBIMHU CcBoiicTBamu. M3yueHue pu3mku BHOCUT
OCHOBHOM BKJIaJ B (OPMHUPOBAHHME ECTECTBEHHO-HAYyYHOM KapTUHBI Mupa oOydwarouierocs, B (pOpMHUpOBaHUE YMEHUI
MPUMEHATH HAYYHbI METO/I MO3HAHUSI MPU BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAHUH.

B ocHOBY Kypca Ha ypoBHE CpeqHEro o01mero o0pa3oBaHUs MOJOXKEH A UIAEH, KOTOPblE MOKHO paccMaTpHUBaTh Kak
MPUHLUIBI €0 IIOCTPOCHHUS.

Hoesn yerocmuocmu. B cOOTBETCTBUY C HEN KypPC SIBISIETCS JIOTUYECKU 3aBEPILIEHHBIM, OH COJIEPKUT MAaTEPHUAIT U3 BCEX
pa3zienoB (PU3HMKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (DU3HKHU.

Hoea zenepanuzayuu. B cooTBeTCTBUM ¢ HEWl MaTepuan Kypca (U3UMKA OOBEIUHEH BOKPYT (PU3UYECKUX TEOPHil.
Benymum B kypce siBisieTcsi GOpMHpPOBaHUE MPEACTABICHUM O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEILIECTBE U IOJIE.

Hoena cymanumapuzayuu. EE peanuzanus mpenanoyiaraeT MCIOJb30BaHUE T'YMAHUTAPHOTO MOTEHIHANa (U3HYECKOM
HAyKH, OCMBICJICHHE CBSI3U Pa3BUTHUS (PU3UKHU C pa3BUTHEM OOLIECTBA, a TAKKE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU U
AKOJOTUYECKUMHU MPOOIEMaMHU.

Hoesn npuknaonon nanpaeénennocmu. Kypc pusukn yriyOoJ€HHOro ypoBHS HPEIIOJaraeT 3HaKOMCTBO C IIHPOKHUM
KPYTOM TE€XHUYECKMX U TEXHOJOTMYECKHX NPHIOKEHUI H3yYEHHBIX TEOPUl M 3aKOHOB. IIpu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.



Hoesa 3konozuzayuu peanu3yercsl MOCPEICTBOM BBEIACHUS 3JIEMEHTOB COAEpPKaHUSA, MOCBIMIEHHBIX SKOJIOTUYECKUM
npobieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takxke OOCYXICHHs MpoOsieM
PaAlMOHAIIBHOTO MPUPOIOTIOIB30BAHMS M SKOJIOTUUECKOU O€30aCHOCTH.

OcBoeHne coepkaHus MPOrpPaMMBbI MO (PU3HUKE JTODKHO OBITH MOCTPOCHO Ha MPUHIUIAX CUCTEMHO-IESTEIILHOCTHOTO
nonaxona. s husuku peanusanysi STUX TPUHLIUIIOB 0a3UpyeTcs Ha MCIOJIBb30BAHUU CAMOCTOSITEIEHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIEMCTBYIOLIEro (akropa yueOHoro mpouecca. s yrimyOn€HHOro ypoBHS — 3TO CHUCTEMA CaMOCTOSITEIBHOTO
YUYEHHUYECKOTO SKCIEPUMEHTa, BKJIIOYAIONIEro (PpOHTANIbHBIE YUYEHMUYECKHE OIBIThI MPU HU3YyYEHWH HOBOTO MaTepuala,
nabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3ToM BO3MOXKHBI JIBa criocoba peanu3anuu pu3ndeckoro npakTukyma. B
MIEPBOM clly4ae MPaKTUKyM MpoBoAUTCs b0 B koHie 10 u 11 kmacco, U0 mociie MepBOro M BTOPOrO MOJYTOAWM B
KQKJIOM U3 3TUX KJaccoB. BTopoil crmocod — 3To uHTErpanus padoT NpakTUKyMa B CUCTEMY JJaOOPAaTOPHBIX padOT, KOTOPbIE
IPOBOASATCS B Ipoliecce n3ydeHus paszzaena (temsl). Ilpu 3tom mon paboramu mpakTHKyMa MOHHUMAETCSl CaMOCTOSITENIBHOE
HCCIIeIOBaHKUE, KOTOPOE IIPOBOMUTCS IO PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUIa 6€3 MOIIaroBoi HHCTPYKITUH.

B mporpamme kypca cuctemMa y4€HMUYECKOTO JKCIIEPUMEHTA, JaOOpaTOpHBIX padOT W MpaKTHKyma IMpeAcTaBiIeHa
eAUHBIM TepeuyHeM. BpiOOp TeMaTuKH AJi 3THX BUAOB YYEHHYECKHUX MPAKTHUECKUX padOT OCYLIECTBISETCS YYACTHUKAMHU
00pa3oBaTEILHOIO Mpollecca UCXOAS U3 0COOCHHOCTEH MOYPOUHOIro IMJIAHWPOBAHUSI W OCHAIICHUS kKaOuHeTa ¢usuku. [Ipu
3TOM 00eCIeunBaeTCs OBJIAJICHHE 00YYaIOIIUMUCA YMEHUSAMH IPOBOAUTH NPSIMbIE U KOCBEHHBIE M3MEPEHHUSI, NCCIIEIOBaHUS
3aBHCHUMOCTEHN (U3NUECKUX BEJIUYMH U TIOCTAHOBKY OIBITOB IO MTPOBEPKE MPETIOKEHHBIX TUIIOTE3.

bonpioe BHUMaHUE YIENse€TCS PEUICHUI0 pPAacUETHBIX M KayeCTBEHHBIX 3aj1ad. IIpu sToM miig pacu€THhIX 3amad
MPUOPUTETOM SIBIISIOTCS 33Ja4M C SIBHO 3aJJaHHON M HESBHO 3aJJaHHON (PU3MYECKOM MOJIEbIO, TO3BOJISIONIUME MPUMEHSThH
M3Y4YEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjelia Kypca, TaKk U MHTETPUpPYs MPUMEHEHUE 3HAHUN U3 Pa3HbIX
pasznmenoB. [lns KadyeCTBEHHBIX 3ajad TMPUOPUTETOM SIBIISIOTCS 3a7aHUsl Ha OOBSICHEHUE/TIPEACKA3aHHE MPOTCKAHUS
(bu3MYeCKUX SBJICHUN W TPOILIECCOB B OKpYXKAIOMEH XU3HMU, TpeOyromue BbIOOpa (U3MUECKOW MOJENH HJisi CUTyaIluu
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cooterctBum ¢ TpedoBanusimMu GI'OC COO k maTepuaibHO-TEXHUYECKOMY 00ECIIEUeHHI0 YU4eOHOTO Mpoliecca Kype
¢bu3uku yrayOiaEHHOTO ypOBHS Ha YPOBHE CPEIHEro oO0IIero oOpa3oBaHUS JOJDKEH M3ydaThCsl B YCIOBUSAX NMPEAMETHOTO
kaOuHeTa. B xabuHete QU3MKHU TOMKHO OBITH HEOOXOAUMOE JIaDOpAaTOPHOE 0OOPYIOBaHME VISl BHIMOJIHEHUS YKa3aHHBIX B



nporpamMme 1o (U3NKE YYCHHUECKHX OIBITOB, JJAOOPATOPHBIX pabOT W padOT MPaKTHKyMma, a TakkKe JAEMOHCTPAIIMOHHOE
obopyoBaHue.

JlemoHCTpaninoHHOEe 000py/I0oBaHue (HOPMHUPYETCS B COOTBETCTBUM C MPHUHIIMIIOM MHUHHUMAJIBHOM JIOCTATOYHOCTH H
oOecreunBaeT TOCTAHOBKY TMEPEUUCICHHBIX B TpOrpamMme Mo (U3WKE KIFOYEBBIX JEMOHCTpAIUi JUIsl WCCIICIOBAHMS
M3y4aeMbIX SBJICHUHN U MPOIIECCOB, IMIUPUUYECKUX U (PYyHTAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHECHUI.

JlabopatopHoe 00OpyAOBaHUE MJI1 YYCHUUYECKUX TMPAKTUYECKUX paboT QopMupyeTcss B BUJIE TEMaTUYECKHUX
KOMILJIEKTOB U oOO0ecredynBaeTcss B pacu€Te OJHOTO KOMIUIEKTa Ha JABYX oOOydarommxcs. TeMaTH4ecKhe KOMILICKTHI
nabopaTopHOTO 000PYJIOBaHUS JOJKHBI OBITH TOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJB30BAHUM AHAJIOTOBBIX U IU(POBBIX
MpUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJI€ IU(PPOBBIX JTaOOPATOPHUH.

OCHOBHBIMHU 1IEJIIMU U3YyYEHHUSI Kypca B 0011IeM 00pa30BaHUU SIBISIOTCS:

dbopMHUpOBaHUE UHTEpeca U CTPEMJICHHS OOYYaloIMXCS K HAYYHOMY W3YYEHHUIO TMPUPOJIbI, pPa3BUTHE UX
WHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUN O HAyYHOM METOJAE IMO3HaHUS W (OPMHUPOBAHUE HCCIIECNOBATEIHCKOTO OTHOIICHHUS K
OKPY’KAIOIIUM SIBJICHUSIM;

(dhopMUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pPe3yjbTaTa M3Y4YEHHUS OCHOB CTPOCHUSI MaTepuH U (PyHIaMEHTaIbHBIX
3aKOHOB (DU3HKHU;

(dbopmupoBaHre YMEHUN OOBACHSTH SIBJICHUS C UCTIOJIB30BaHNEM (PU3MUECKUX 3HAHUI M HAYYHBIX JOKA3aTEIbCTB;

(dhopMupoBaHUE NMPEICTABICHUN 0 PO (GU3UKH IJI PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MPEJCTABICHUI O BO3MOXHBIX chepax Oyaymiel mpodeccuoHaaIbHON AeSTEIbHOCTH, CBI3aHHBIX C (PU3UKOM,
MOATOTOBKA K JIaJibHEHUIIIEMYy O0yUYEHHUIO B 3TOM HaMpaBJICHUHU.

JlocTikeHre 3THX Telield 00ecreuynBaeTCs PEIICHUEeM CIEAYIONUX 3a/1ad B MpoIecce M3y4YeHUs Kypca (HU3WKH Ha
YpOBHE cpesiHero o01ero 0opa3oBaHus:

MPUOOPETEHUE CUCTEMbl 3HAHUN 00 OONMX (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX, BKIHOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (PU3HKY, SJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U AJIEMEHTHI acTPO(PU3UKH;

(dhopMHUpOBaHNE YMEHUN MPUMEHSATHh TCOPETUUECKUE 3HAHUS ISl OOBSICHEHUS (PU3MUECKUX SIBJICHUN B MPUPOJE U IS
MPUHATHS TPAKTUUYECKUX PEIICHUI B MOBCEIHEBHOMN KU3HMU;



OCBOCHHE CIOCOOOB PEIICHHS PAa3JIMYHBIX 3a7a4 C SBHO 3aJaHHONU (PU3MUYECKOW MOJENbIO0, 3a/1ad, MOApa3yMEeBarOIINX
CaMOCTOATENIbHOE CO37aHue (U3MYECKOW MOJENH, aJeKBaTHOM YCJIOBHMSIM 3aJadd, B TOM 4YHUCJE 3a7a4 HHKEHEPHOTO
XapakTepa;

MOHUMaHue (HU3NICCKUX OCHOB WM TPUHIIMIIOB JIEUCTBHSI TEXHUUECKUX YCTPOWCTB M TEXHOJIOTHYECKUX TPOIECCOB, X
BIIMSTHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJIaMH CaMOCTOSTEIFHOTO TUTAHWPOBAHUS W TPOBEACHUS (PU3NUECKHX DKCIEPUMEHTOB, aHaIN3a |
WHTEpHpeTanuu HHPOpMaIy, OTPEEICHHS TOCTOBEPHOCTH MOJIYYEeHHOTO pe3ysIbTaTa;

CO3/IaHUE YCIIOBUH JJIs Pa3BUTHS YMEHUM MPOEKTHO-UCCIIEI0BATEIHCKON, TBOPUECKON e TEILHOCTH;

pa3BuUTHE UHTEpeca K chepam mpodeccuoHaILHOM AeATeTbHOCTH, CBI3aHHOM C (PU3UKOM.

B cootBerctBuu ¢ TpeboBanusimu GI'OC COO yrnyOn€HHbIN ypoBEHb N3yUueHus Kypca «Pelienue 3aaa4 MOBBILIEHHON
CJIOKHOCTH TIO (U3UKE» Ha YpOBHE CpelHero oOiero oOpa3oBaHUS BHIOMpaeTcsd OOYYAIONIMMUCS, IUIAHUPYIOIMIUMHU
MPOJIOJDKEHNUE 00pa30BaHMs MO CIIEIUATBHOCTAM (DPU3UKO-TEXHUUECKOTO MPOhUIIs.

Ha u3ydenue Kypca Ha ypoBHE cpeiHero ooiiero oopazoBanusi oTBoauTcs 272 vacoB: B 10 kmacce — 136 gacos (3 yaca
B Hegeno), B 11 kimacce — 136 gacoB (3 waca B HEZIEIHO).

[Ipenytaraemelii B IporpamMme mepedeHb JJA00PAaTOPHBIX U MPAKTHICCKUX PaOOT ABISETCS PEKOMEHIOBAHHBIM, YIUTENh
JieIaeT BBIOOp MIPOBENCHUS TAOOPATOPHBIX PA0OT U OTBITOB C YUETOM MHAUBUAYATHHBIX OCOOCHHOCTEH 00yYarOIIMXCA.



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Paznen 1. Hayynblid MeTOJ MO3HAHUS IPUPOABI.

®uzuka — dyHIAaMEHTaIbHAs Hayka O mpupoje. HayuyHblii MeTON MO3HAHHMS UM METOMAbl MCCIEAOBAHUS (HU3NUECKUX
SIBJICHUU.

DKCIEpUMEHT U TeOpHs B IIpoliecce Mo3HaHus npupoisl. HabmoaeHue u SKCepuMeHT B (PU3HKeE.

Cnioco0Obl u3MepeHusi GU3MUEeCKUX BETUYUH (aHAJIOTOBbIE U ITU(GPOBBIE U3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JATYUKOBBIE CUCTEMBI).

[TorpemHocT U3MEPEHUN (PU3NUECKUX BETUYUH (a0COIIOTHAS M OTHOCUTENbHAS).

MopenupoBanue (U3UYECKUX SIBJICHUN M MPOIECCOB (MaTepuaibHas TOYKA, aOCOJIIOTHO TBEPAOE TENO, UjeabHas
KUJKOCTh, UJICANIbHBIN Ta3, TOUCUHbIN 3apsan). ['unore3a. @uU3nuecKuil 3aKOH, TPAHUIIBI €ro MPUMEHUMOCTH. Dusznueckas
TEOpHsL.

Ponb u MmecTo puszuku B popMUpOBaHUM COBPEMEHHOM HAYYHOU KapTUHBI MUPA, B IPAKTUYECKON JAEATEIHHOCTHU JIFOJICH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, nPAKmMuKym.

N3mepenue cuibl TOKa W HaOpsDKEHUS B IENM TOCTOSIHHOTO TOKa TPU TOMOIIM AHAJIOTOBBIX U IU(POBBIX
MU3MEPUTENHHBIX TPUOOPOB.

3HaKkoMCTBO ¢ I1M(dpoBoil nmaboparopueir mo ¢usuke. [Ipumepsl u3MepeHuss (U3NUESCKUX BEIUYHH TMPU TTOMOIIH
KOMIIBIOTEPHBIX JATYUKOB.

Pa3ngen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxeHne. OTHOCUTENbHOCTh MEXaHUYECKOTO ABMXKEeHUs. CrucTema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BexkTop MaTepuaibHON TOUKH, €r0 MPOEKIIMU HA OCH CUCTEMBI KOOpAUHAT. TpaekTtopus.



[Tepememnienue, CKOPOCTh (CpeAHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTEPUATIbHOM TOUKHU, UX MTPOCKIIUH
Ha OCHU CUCTEMbI KoopauHaT. CJI0KEeHUE NMEPEMEILICHUHN 1 CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJUHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH, YCKOPEHHUS U ITYTH
MaTepUaTbHOU TOYKH OT BPEMEHHU U UX rpauKH.

CBoOomHOE mMmameHue. YCKOpeHHWe CBOOOMHOTO mMajaeHus. J[BrkeHHWe Tena, OpOIIEHHOTO IMOJA YIJIOM K TOPHU30HTY.
3aBUCUMOCThH KOOPJAUHAT, CKOPOCTH M YCKOPEHUSI MaTEpUAIbHOM TOYKHU OT BPEMEHU U UX TpadUKHu.

KpuBonuneitHoe aBuxkeHue. [[BHykeHHE MaTEepUaIbHOM TOYKM IO OKPYKHOCTH. YTJIOBass W JIMHEHHAs CKOPOCTb.
[lepuon u yactora obpamienus. LlenTpocTpeMutensHoe (HOpMaIbHOE), KacaTelbHOE (TAHT€HIIMAIBHOE) U TIOJIHOE YCKOPEHUE
MAaTEPUATbHON TOUKHU.

TexHUYeCKHe yCTPOMCTBA U TEXHOJIOTHYECKUE MPOLIECCHI: CIIUAOMETP, ABHKECHUE CHAPSIOB, LIETHBIE, IIECTEPEHUATHIC
U peMEHHBIE Mepeaadn, CKOPOCTHBIC JTU(THI.

Jlemoncmpayuu.

Mojenb cucTeMbl OTCUETA, UIUTIOCTPAIUS KHHEMATUUECKUX XapaKTePUCTUK JIBUKCHUS.

CrnocoObl UcclIeIOBaHUS IBMKEHUH.

NnmrocTpanus nmpeaenbHoro nepexoaa 1 u3MepeHue MrHOBEHHOW CKOPOCTH.

[TpeoOpazoBanne NBUKEHUN C UCIIOIb30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3peKEHHOM IPOCTPAHCTBE.

HaOnronenue aBuxkeHust Teyia, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpagnenue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUeE MMyTel, TPAEKTOPUA, CKOPOCTEN JBH>KEHUSI OJJHOTO M TOTO K€ TeJia B pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuit skcnepumenm, nadopamopusvie padbomul, nPAKMUKYM.

N3ydyeHne HepaBHOMEPHOTO IBUKEHUS C LIEJIBIO ONPEICICHUS MTHOBEHHOM CKOPOCTH.

N3mepenune yckopeHus mpu NpsSIMOJIMHENHOM PABHOYCKOPEHHOM JIBUKEHHUH IO HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIYTH OT BPEMEHU MTPU PABHOYCKOPEHHOM JBHKEHUH.

N3mepenne yckopeHus: CBOOOTHOTO NaJAeHUs (PEKOMEHIOBAHO MCTIOIb30BaHNe MU(PPOBOI 1a00paTopun).



N3yuenne nBWKEHUS Tena, OpPOIIEHHOTO0 TOPHW30HTAIBbHO. [IpoBepka THMOTE3bl O NPSIMOW MPOMOPIHUOHATHHOMN

3aBUCUMOCTH MCIKAY OAJIbHOCTBIO 110JIETA U HAaYaJIbHOM CKOpPOCTBIO TCJIA.

N3yuyeHune ABMKEHUS TEA 110 OKPYKHOCTH € IIOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO.

HccnegoBanue 3aBUCUMOCTH IEPHOIa OOpaIIeHUs] KOHUYECKOTO MasiTHUKA OT €ro NapamMeTpOB.

Tema 2. /lunamuxa.

IlepBsiii 3akoH HproTona. MHepuunaneHble cuctemsl oTcuéTa. [IpuHnun otHocuTensHOCTH ['anunes. HennepunanbHbie

CHUCTeMBI OTCUETA (OTIpeiesieHre, IIPUMEpPHI).

Macca tena. Cua. [IpuHIUII CyTIepIIO3HIIMM CHJL.

Bropoi 3akon HproToHa 111 MaTepuanbHOM TOYKH.

Tpetuit 3axkoH HproTOHA 111 MaTEpUANIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIECHTHOCTh IPaBUTALIMOHHON U NHEPTHOU MACCHI.

Cuna TspKecTH. 3aBHUCHUMOCTh YCKOPEHMsI CBOOOJHOTO MajJ€HUs OT BBICOTHI HAJ IOBEPXHOCTHIO IUIAHETHI U OT

reorpadudeckoit mmpoThl. J{BrukeHrne HeOECHBIX Tell U UX CIyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABUKyIerocs ¢ yCKOpeHHUEM.
Cuna tpenus. Cyxoe TpeHue. Cuna TpeHHsS CKOJbXeHUs W cwia TpeHus: nokos. Koapduuument tpenms. Cuna

COIMPOTHUBJICHUS ITPHU ABUIKCHHUHU TCJIa B JKUAKOCTHU HUJIK I'a3C, €€ 3aBUCHUMOCTD OT CKOPOCTH OTHOCHUTCIIBHOI'O IBHUKCHHA.

Hasnenue. ['mapocrarnueckoe nasienue. Cuina Apxumena.

TexHudyeckue ycTporucTBa U TEXHOJOTHUECKUE MPOIECCHI: TOAIMIMITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.
Hemoncmpauuu.

HaOnronenue aBukeHusl T€Jl B MHEPIIMATbHBIX U HEMHEPIUATbHBIX CUCTEMAaX OTCUETA.

[IpyuHIMIT OTHOCUTEIBLHOCTH.

Kauenue AByX HUIMHAPOB WA IIAPOB PA3HOW MACChl C OJJMHAKOBBIM YCKOPEHUEM OTHOCUTEIHBHO HEUHEPLHAIbHOU

CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOJCHCTBYIONIEH NPWIOKEHHBIX K TEIy CHJI C MPOU3BEACHUEM MAacChl Teja Ha €ro yCKOpEHHE B

MHEPLUHAIBHOU CUCTEME OTCYETA.

PaBencTBo CHJI, BOBHUKAOIIUX B PC3YJIbTATC BSaHMOHeﬁCTBHH TCII.



N3mepenune macc 1o B3anMoAEHCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM NObEME U TaJICHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3mepennie paBHOAEHCTBYIONIEH CHIT TPU ABUKEHUHU OpyCKa MO0 HAKJIOHHOM TIOCKOCTH.

[IpoBepka runoTes3sl 0 HE3aBUCUMOCTH BPEMEHU JIBUKEHUS OpycKa M0 HAKJIOHHOM IJIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE
OT €r0 MacCCHhl.

NccnenoBanne 3aBUCUMOCTHU CUJT YIIPYTOCTH, BOZHUKAIOIIUX B IPY>KUHE U PE3UHOBOM 00pasiie, OT ux aedopMaiiuu.

N3yuyenune ABUKEHUSI CUCTEMBI T€Jl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepes3 JETKUM OJI0K.

N3mepenne kodhGuireHTa TpeHus Mo BEIMYMHE YIIIOBOro KodddunmeHTa 3aBucuMoct Frp(N).

UccnenoBanue nprxeHus OpycKa Mo HAKJIOHHOM TUIOCKOCTH € IEPEMEHHBIM KO3(PPHUITMEHTOM TPEHUS.

N3ydenue nBUXKEHUS Tpy3a Ha BaJIy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomoTHO TBEpoE Teno. [locTymarensHoe U BpamaTeabHoe ABUKEHUE TBEPAOTO Tesia. MOMEHT CHITbI OTHOCUTEIBHO
ocu BpauleHus. [lneuo cunbl. ClioxkeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VY cioBust paBHOBECHSI TBEPAOTO TEIA.

YcroitunBoe, HeycTOHYNBOE, O€3pa3IMIHOE PABHOBECHE.

TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKHE IIPOLECCHI: KPOHIUTENH, CTPOUTENIBHBIA KpaH, pelIETyaTsie
KOHCTPYKLIUU.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunel paBHOBecHs.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.
Hccnenosanue ycioBuii paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAICHUS.



KoHcTpynpoBanne KpOHIITENHOB U PACUET CHII YIPYTOCTH.

N3yuyeHue ycTOMYMBOCTH TBEPIOTO TENA, UMEIOIIETO TUIOLIAlb ONIOPHI.

Tema 4. 3axonvl coxpanenusn ¢ mexanuxe.

NmMnynbec MaTepuanbHON TOYKH, CUCTEMBI MaTepUAIbHBIX TOUEK. LIeHTp Macc cuctembl MaTepuanbHbIX TOUEK. Teopema
0 IBM)KEHUU LIEHTPA Macc.

NMmysibe CHITBI M1 I3MEHEHHUE UMITYJIBCA TEJIA.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE 1BUXKEHUE.

MoMeHT nmnyJibca MaTepuaibHOM TOUKM. lIpeacraBnenne o COXpaHEHMM MOMEHTA UMITYJIbCA B IEHTPAIBHBIX MOJIAX.

PaboTa cuiibl Ha MaJIOM U Ha KOHEYHOM TiepemenieHuu. ['paguueckoe npeacraBieHue padbOThl CUJIBL.

MOHOCTD CUIIBI.

Kunernueckas sHeprus MaTepuanbHON TOUku. Teopema 00 M3MEHEHUN KHHETUYECKON IHEPTUU MaTEPHAIbHON TOUKH.

IloreHnManbHple W HeNOTEHUMAIbHbIE cuibl. [loreHuuanbHas oHHeprus. IloreHnumaneHas DdHEprus ynpyro
nedopMUpPOBaHHON MNpyXHuHbI. lloTeHLManbHas SHEpPrus Tena B OJHOPOJHOM TrpaBUTAUMOHHOM Toisie. lloTeHuuanbHas
SHEPrus Teja B IPABUTAIIMOHHOM I0JIE OAHOPOJHOIO Mapa (BHYTpH M BHE wapa). Bropas kocMuueckas ckopocTh. Tperbs
KOCMHYECKast CKOPOCTb.

CBsi3p pabOThl HEMOTEHLIMAJIBHBIX CHUJI C MU3MEHEHHMEM MEXaHWYECKOW 3HEPIUU CHUCTEMBbl Tell. 3aKOH COXpPaHEHUs
MEXaHHYECKON IHEPTUH.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHyuM 11 U€aTbHOM )KUJIKOCTH KaK CIEACTBUAE 3aKOHA COXPAHEHUS MEXAHUYECKOW SHEPTIUH.

TexHuyeckue yCTpOHWCTBA U TEXHOJOTHUYECKHE MPOLECCHI: IBUKEHUE PAKET, BOAOMET, KONEP, NMPYKUHHBIN IHUCTOJIET,
THPOCKOTI, (PUTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktnBHOE nBMXEHUE.

N3Mepenne MOIHOCTH CHUJIBI.



W3meHeHune sHepTuy Tea Mpu COBEPIICHUN PabOTHI.

B3anmHble npeBpalieHus KWHETUYECKOW M MOTEHUUAIBHOW SHEPIUil MpH NEUCTBUU HA TEJIO CHJIBI TSHKECTU U CHUJIbI
YIPYTOCTH.

CoxpaHeHHE SHEPTHH MPU CBOOOTHOM TaICHHH.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3mepenune umirynbca Tejra no TOpMO3HOMY ITYTH.

N3mepenne cuitbl TSIru, CKOPOCTA MOJACIH IEKTPOMOOMIISI 1 MOITHOCTH CUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJA C UMITYJIbCOM CHIIBI.

HccnenoBanne coxpaHeHHsl UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUMU.

N3Mepenre KNHETHYECKON SHEPTUHU TEJIa 0 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUS TOTEHITUATBHONM SHEPTUU MPY>KUHBI C paOOTON CHUJIBI TPEHUSI.

Omnpenenenre pabOTHI CUITBI TPEHUS MTPH IBMXKCHHUH TeJla TI0 HAKJIOHHOM TIOCKOCTH.

Pazgen 3. MoaexkyasipHas ¢pu3uka 1 TepMOAMHAMHUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OcHOBHBIE TOJIOKEHHST MoJieKyJsipHO-KuHeTndeckoil Teopun (MKT), wux omnsiTHOe oOocHoBanue. [uddysus.
bpoyHnoBckoe nBrxkeHue. XapakTep ABHXKEHUS U B3aUMOJICHCTBUSA YaCTHI] BEIIECTBA. MOJIeNI CTPOCHUS Ta30B, KUIAKOCTEN U
TBEPJABIX TeI M 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE TUX Mojeliei. Macca u pa3Mmepsl Mojiekya (aTtomoB). KonmnuecTBo
BeniecTna. [locrosHanas ABoraspo.

TennoBoe paBHoBecue. TemnepaTtypa u cnocoOsl e€ uzmepenus. [llkana remmnepatyp Llenbcust.

Mogenp uaeanbHOrO ra3a B MOJICKYISIPHO-KMHETUYECKOM TEOpHM: YacCTHUIlbl ra3a JABMXKYTCS XAOTHYECKHM M HE
B3aMMOJEUCTBYIOT JIPYT C IPYTOM.

["a3oBbIe 3akoHBI. YpaBHeHHEe MenneneeBa—Kiamneiipona. AGconroTHas Temriepatypa (mmkana temmneparyp KenpBuHa).
3akon JlanbToHa. M30mporiecchl B UJI€aIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe mpecTaBlIeHHUE
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b MEXIYy AaBICHUEM W CpPEIHEN KUHETUYECKOW SHEpPruedl MoCTyMaTesIbHOTO TEIUIOBOTO JBUXKEHHUS MOJIEKYJI
UJIeaJIbHOTO ra3a (OCHOBHOE YPaBHEHUE MOJIEKYJISIPHO-KUHETHYECKON TEOPUH UACaTbHOTO ra3a).



CBsi3p  aOCOJIIOTHOM — TeMmmepaTypbl TEPMOJUHAMUYECKOM CHUCTEMBI CO CpPEIHEH KWHETHYECKON HHeprueut
NOCTYHAaTEIbHOTO TEIJIOBOTO IBMXKEHUS €€ YACTHIL.

TexHnueckue ycTpoicTBa U TEXHOJIOTMYECKUE MPOILECCHI: TEPMOMETP, OapOMETp, MOJyUYeHHEe HAaHOMATEPHAJIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTUI] BELECTBRA.

Mogens OpOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUSI.

Hubdy3ust :KUIKOCTEH.

Mogens onbita lTepHa.

[IpuTsskeHnE MOJIEKYII.

Mopenu KpuCTaluIn4eCKUX PEIIETOK.

Hab6nronenue u vicciieqoBaHuEe U30MPOIIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

Uccnenosanue npoliiecca yCTAaHOBJICHUS TEIJIOBOIO PABHOBECHS NP TEINIOOOMEHE MEXy ropsiueil U XOJ0AHOU BOJIOH.

N3ydenne n3o0TepMuuecKoro mpoiiecca (PeKOMEHI0BaHO HCIIOIb30BaHKEe U(PPOBOI J1abopaTopun ).

N3yuenue n30X0pHOro npoiecca.

N3ydenne nzobapHOTO Mporiecca.

IIpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckast (T/l) cucrema. 3amaHue BHEIIHUX YCJIOBUH JJIsI TEPMOJMHAMHYECKON CUCTEMbl. BHemiHue u
BHYTpPEHHHE MapameTpbl. [lapaMeTpbl TEpMOIMHAMUYECKOW CHUCTEMbI KaK CpPEJHUE 3HAUYCHUS! BEJIMYWH, OMMUCHIBAIOIINX €€
COCTOSIHUE Ha MHUKPOCKOIIUYECKOM YPOBHE.

HyneBoe nauwano tepmomumnamuku. CaMOINpOU3BOJIbHAS pelakcalys TEPMOAMHAMUYECKON CHUCTEMBI K TEIIOBOMY
PaBHOBECHIO.



Mogenp uaeampHOr0 rasa B TEPMOJWHAMUKE — CHUCTEMa ypaBHEHU: ypaBHeHUe MeHneneeBa—Knamneiipona u
BBIpaKEHUE [IJI1 BHYTPEHHEN SHEPrUU. YCJIOBUS NPUMEHHUMOCTH 3TOW MOJENIN: HU3KAasg KOHLEHTPALMsS YacTHUIL, BBICOKHE
TeMnepaTypsbl. BeipaxkeHue 1151 BHyTPEHHEW 3HEPTUU OAHOATOMHOTO UAEAIbHOTO rasa.

KBazucratnueckue u HECTaTUUECKUE MPOIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKke. Berancnenue padoTsl 1o rpaduky mporecca Ha pPV-auarpaMme.

Tennonepenada kak crnocod N3MEHEHUsI BHYTPEHHEN SHEPTUU TEPMOAMHAMUYECKON CUCTEMBbI 0€3 COBEPIIIECHUS Pa0OTHI.
KonBek1usi, TEMI0npoOBOIHOCTb, U3TyYEHHUE.

KomnuectBo Temnorel. TemnoéMKOCTh Tena. YelbHas U MOJIIpHAs TEIUIOEMKOCTH BEIlleCTBA. YpaBHeHHE Maiiepa.
VYnenvHast TerioTa cropaHus ToIiMBa. Pacu€r koiMuecTBa TEIUIOTHI Mpu Temionepenaye. Ilonstue o0 amuabatHOM
mpoliecce.

[lepBbrii 3akoH TepMoAuHamMUKU. BHyTpeHHsst sHeprusi. KonudecTBo TemyioTsl M paboTa Kak Mepbl W3MEHEHHS
BHYTPEHHEW YHEPTUU TEPMOJIUHAMHUYECKOU CUCTEMBI.

BTtopoli 3akOH TEpMOJMHAMHUKH JI1 PABHOBECHBIX IIPOIIECCOB: YEpe3 3alaHHOE€ pPABHOBECHOE COCTOSIHHE
TEPMOJIMHAMUYECKON CUCTEMBI MMPOXOJIUT €IMHCTBEHHAs aqnabara. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3akoH TepMOAMHAMUKY /11 HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO MEPEAATh TEIUIOTY OT 00JIe€ XOJIOIHOTO
Tena K 6osee Harperomy 0e3 komneHcaruu (Kinaysuyc). HeobpaTuMocTs TpUpPOAHBIX MPOIECCOB.

[TpuHnmer nectBus TeruioBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KITJI. Lukn Kapho.

DKOJOTUYECKHUE ACTIEKThI UCTIOJIb30BaHUS TEIIOBBIX ABUTATENEH. TEII0oBO€E 3arpsA3HEHUE OKPYKAIOIIEN CPEIbI.

TexHUYeCcKHe yCTPOUCTBA U TEXHOJIOTHYECKHUE TTPOIIECCHI: XOJOAMIBHUK, KOHAUIIMOHED, AU3EIbHBIA U KapOIOpaTOPHbBIN
JIBUTATENIN, TTapOoBasi TypOWHA, MOJyYeHNE CBEPXHU3KUX TEMIEpPaTyp, YTUIU3AMS «TEIUIOBBIX» OTXOJ0B C MCTOIb30BAHHEM
TETIJIOBOTO HAcOCa, yTHIN3AINS OMOOPTaHNYECKOTO TOTUIMBA JIJIsl BEIPAOOTKU «TETUIOBOM» M DJIEKTPOIHEPTHH.

Hemoncmpauuu.

N3meHnenune TemriepaTypsl Mpy a1uadaTUueCKOM paCIIuPEHUH.

Bo3nymnoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObl U3MEHEHMS] BHYTPEHHEW SHEPTUU.

HccnenoBanue annabaTHOTO Tpolecca.

KomnproTepHbie MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenne yaenpHON TEIITOEMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aguadaTHOro mpoiiecca.

W3yuyeHue B3aMMOCBSI3H SHEPTHH MEKMOJIEKYJISIPHOIO B3aUMOJIECHCTBUS U TEMIIEPATYPBI KUIIEHUS KUIKOCTEH.

Tema 3. Acpecammnibie cocmoanusa éewjecmea. Pazosvie nepexoowvl.

[TapooOpa3zoBanue u koHaeHcanus. MicnapeHue u kumneHue. Y aenbHas TemioTa napooOpa3oBaHus.

HacplieHHble 1 HEHACBILEHHBIE Mapbl. KauecTBeHHAs! 3aBUCMMOCTD IUIOTHOCTH M JAaBJIECHUS HACBILIEHHOTO Iapa OT
TEMIIEPATypbl, UX HE3aBUCUMOCTb OT O00BbEMa HACHIIIEHHOTO Mapa. 3aBUCUMOCTbh TEMIEpaTypbl KUIEHUS OT JaBJICHUS B
KHUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEINbHAS BIIAXKHOCTD.

Teépnoe Ttemo. Kpucrammueckue u amopdHbie Teaa. AHHM30TPONHS CBOMCTB KpucTaioB. [lnaBneHue u
KpucTaymu3anus. Y ienbHast Tersora miasneHus. Cyoaumanus.

Hedbopmarmu TBEpoTO Tena. Pactsokenne u cxatue. Casur. Moayns FOunra. [penen ynpyrux aedopmariuii.

TeruoBoe pacmMpeHue XUAKOCTEH U TBEPABIX Tes, 00bEMHOE M JMHEHHOE pacliupeHue. AHTAPMOHU3M TEIUIOBBIX
KOJIeOaHMI YacTUIl BEIECTBA KaK MPUYMHA TEIJIOBOTO pacliMpeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprUn B (Pa30BbIX NMEPEX0IaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOoe HaTskeHue. Koadduiment moBepxHocTHOTro HaTspKeHus. Kanwmspuele siBneHus. [laBmenue mop
HCKPUBIJIEHHOM MMOBEPXHOCTHIO xKUAKOCTU. PopMmyina Jlammaca.

TexHnueckne ycTpocTBa U TEXHOJIOTMYECKUE MPOLECCHI: )KUJIKHE KPUCTAILIIbI, COBPEMEHHBIE MaTEpUAJIb.

Hemoncmpayuu.

TennoBoe pacmmpeHue.



CBoiiCcTBa HACBHIILIEHHBIX TTAPOB.

Kunenune. Kunenne npyu noHM>KEHHOM JIABJICHUMU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMU TIEHKAMH.

CmaunBaHue.

Kanumsipasie siBjeHus.

Mopenu HEHbIOTOHOBCKOW JKHUJIKOCTH.

CriocoObl u3MepeHus BIaXKHOCTH.

Hccenenoanne HarpeBaHus U IUIABJICHUS KPUCTALNINYECKOTO BEIIECTBA.

Bunbl neopmannii.

Habmronenune Maiasix aedopMarimii.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydyeHne 3aKOHOMEPHOCTEN MCIAPEHUSI )KUIKOCTEM.

N3mepenne yaenpHON TEMIOTHI IJIABJICHHUS JIBJA.

N3ydeHune CBOMCTB HACBILIEHHBIX TApPOB.

N3mepenne aOCoNMOTHOM BJIaKHOCTH BO3/yXa U OLIEHKA MAcChl MAPOB B MTOMEIICHHH.

N3mepenne kodgduiineHTa moBEpXHOCTHOTO HATSHKCHUS.

Nsmepenune monyns FOHra.

HccnenoBanue 3aBUCUMOCTHU AehOpMalIMA PE3UHOBOTO 00pasiia OT MPUIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. JaekTpoguHaMuKa.

Tema 1. dnexkmpuueckoe noe.

DneKkTpu3anus Ten W €€ NPOSIBICHUA. OJEeKTpuueckuid 3apsia. [[Ba Buma snektpuueckux 3apsaaoB. [IpoBomHuku,
IUAJIEKTPUKHU U TIOJIYIIPOBOAHUKH. DJIEMEHTAPHBIN AJEKTPUUECKUH 3apsil. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsia.

B3aumopeiictBue 3apanoB. Toueunsie 3apsabl. 3akoH KynoHa.

OnekTpudeckoe nose. Ero aeiictBre Ha 3JIEKTPUYECKUE 3aPSIbI.



Hanpsoxk€aHocTh anexktpudeckoro mosst. [IpoOusrit 3aps. JInHuu HanmpspKEHHOCTH 3IIEKTpUUecKoro nosist. OMHOpoaHOoe
AIEKTPUYECKOE TOJIE.

[ToTeHIMaNBbHOCTh AIEKTPOCTATUYECKOrO NOoJiA. Pa3sHOCTh NMOTEHIMAJIOB M HamnpsbkeHHe. lloTeHnuanbHas sHeprus
3apsAna B AJEKTpocTaThdeckoM noje. IloTeHnuman anekTpocTtaTudeckoro mnojs. CBsi3b HANPSKEHHOCTH MOJSI U Pa3HOCTH
MOTEHIUAJIOB JIS JIEKTPOCTATUYECKOr0 MO (KaK OJHOPOAHOT0, TaK U HEOJHOPOJHOTIO).

[IprHIMI Cynepno3uLIAN dIEKTPUIECKUX TOJIEN.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apsbkeHHON cdepbl. [lone paBHOMEpHO 3apsKEHHOrO Mo 00bEMY HIapa.
[lone paBHOMEpPHO 3apsLKEHHON OecKOHEYHOW MIockocTd. KapTuHbl JUHUI HaOpsHKEHHOCTH ATUX MOJEH |
DKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEN.

IIpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsA0B.

JINDIEKTPUKH B 3JIEKTPOCTATUYECKOM I0JIE. JIudeKTpruyecKas MpOHULIaeMOCTh BELECTBA.

KonaeHcaTop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD INIOCKOT0 KOHJIEHCATOPA.

[TapannensHOE coenHeHNEe KOHIeHcaTopoB. IlocnenoBarenbHoe COEAUHEHNE KOHAEHCATOPOB.

DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

JIBMKEHME 3apsSyKEHHOW YaCTULIBI B OJJHOPOJIHOM JJIEKTPUYECKOM ITOJIE.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKHUE IPOLECCHI: IEKTPOCKOI, JJIEKTPOMETP, IEKTPOCTATUYECKAs 3allnTa,
3a3eMJIEHUE 3JIEKTPONIPHUOOPOB, KOHAEHCAaTOPhl, reHepaTop Ban ne ['paada.

Hemoncmpavuu.

Y CTpOUCTBO U MPUHLMII IEUCTBUSA DIIEKTPOMETPA.

DIIEKTPUUECKOE TTOJIE 3aPSKEHHBIX IIapPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTUH.

Mogaensb anekTpoctatuueckoro reaeparopa (Baun ae I'paada).

IIpOBOIHUKM B 2IIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

Y CTpOMCTBO M AEUCTBUE KOHAECHCATOPA IOCTOSIHHON U IEPEMEHHOU EMKOCTH.



3aBUCUMOCTh AJICKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIONIAAM IUIACTHUH, PACCTOSIHUS MEXIY HUMH H
IUBIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsika U pas3psjika KOHJIEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

OrnieHKa cUjl B3aUMOJICHCTBUS 3apsSKEHHBIX TET.

Hab6nronenue npeBpaiiieHrs SHEPTUH 3apsKEHHOT0 KOHJIEHCATOPA B SHEPTHUIO U3ITYyUEHHUS CBETOMOIA.

N3ydeHne npoTekaHus TOKa B LIEMH, COAEPXKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAIOB (HAIPSHKEHUS ) MPU MTOCIIEI0BATEILHOM COEIUHEHUN KOHIEHCATOPOB.

Hccnenosanue pazpsaa KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtii 31eKmMpuiecKuil mox.

Cuina toka. [TocTOSIHHBIN TOK.

VYcaoBus CyiecTBOBaHUS MMOCTOSTHHOTO dJIeKTpruyeckoro Toka. Mcrounuku Toka. Hanpspxkenue U u DJ1C €.

3akoH Oma 1 yyacTKa LENu.

DIIEKTPUYECKOE COMPOTUBJIEHNE. 3aBUCUMOCTh COMPOTUBIIEHUS OJTHOPOJHOTO MPOBOJHUKA OT €ro JJIMHBI U TUIOMIATU
MONEPEYHOT0 CEYEHHU. Y IeJIbHOE COMPOTUBIICHUE BEUIECTBA.

[TocnenoBarenbHOE, MapajIebHOE, CMEIIAHHOE COEIMHEHUE MPOBOJHUKOB. Pacu€r pa3BETBIEHHBIX ANEKTPUUYECKHUX
ueneil. [Ipasuna Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [xoyns—Jlenua.

MOIIHOCTB ANEKTPUUECKOro ToKa. TernoBasi MOIIHOCTh, BbIAeseMas Ha pe3UCTOope.

OJIC v BHyTpeHHEE CONPOTUBIECHHUE MCTOYHHMKA TOKa. 3akoH Oma sl MOJHON (3aMKHYTOM) SJIEKTPUYECKOM LEIH.
MommHOCTh UCTOYHHKA TOKA. KOpOoTKOE 3ambIkaHue.

Konnencarop B 1ienu mMoCTOSTHHOTO TOKA.

TexHUYeCKHe YyCTPOMCTBA U TEXHOJIOTUYECKHUE IPOLIECCHI: aMIIEPMETP, BOJBTMETP, PEOCTAT, CUETUUK IEKTPUUECKOU
SHEPIuu.

Hemoncmpayuu.



W3mepeHne CHITbl TOKAa U HAMIPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA OT HAIIPSDKEHUS AJIs PE3UCTOPA, JaMIlbl HAKaIUBaHUsI U CBETOINO/A.

3aBUCHUMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX NPOBOJHUKOB OT JUIMHBI, IUIOMAAM IIONEPEYHOTO CEUYEHHS U
Marepuana.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT CONTPOTUBIIEHHUS MTPU OCTOSSHHOM HaNPsHKEHHH.

[Ipsamoe n3mepenne I/1C. KopoTkoe 3aMbIKaHUE TAITBBAHUYECKOTO MJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

Crnioco0bl coenuHeHHst ICTOYHUKOB Toka, DJIC Oartapeii.

HccenenoBanue pa3HOCTH MOTEHIUAIOB MEXK/Y ITOJI0CAMHA HCTOYHUKA TOKA OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

HccnegoBaHne CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHoro COpOTUBIICHUS IPOBOJHHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANPSKEHUS JUIS JIAMITBl HAKAJIMBAHMUSL.

VYBennueHnue npenesia u3MepeHust amnepMerpa (BoJabTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.

Uccnenosanue 3aBucumoctr J/1C raaibBaHMYECKOIO 2JIEMEHTA OT BPEMEHU ITPU KOPOTKOM 3aMBIKAHUH.

HccenenoBanue pa3HOCTH MOTEHIUAIOB MEKY ITOJI0CAMHA HCTOYHUKA TOKA OT CHJIbI TOKA B LIETIH.

HccenenoBanue 3aBUCHMOCTH TIOJIE3HOW MOIITHOCTH UCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DnekTpuyecKkas NPOBOAUMOCTb PA3IMYHBIX BEMIECTB. DJIEKTPOHHAS MPOBOJUMOCTH TBEPIBIX METAIIOB. 3aBUCUMOCTD
COMPOTHUBJICHUSI METAIIOB OT Temrneparypbl. CBepXIIPOBOIUMOCTb.

DneKTpuYecKnuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHass W TMpPHUMECHas MPOBOJUMOCTh MOJIYyNpoBoAHHKOB. CBoiicTBa pP—N-mepexoja.
[ToynpoBOIHUKOBBIE TPUOOPHI.

DONEeKTPUYECKUA TOK B AJIEKTPOJUTAX. OJEKTPOJIUTHYECKas aucconuanus. Oiektponu3. 3axoHsl Dapages s
ANEKTPOIIU3A.



DnexkTpuyecKkuid TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSTENbHBIA pa3psa. Pa3nmuyuHble THUIIBI CAMOCTOSATEIBLHOTO
paspsana. Momuus. [Inazma.

TexHuyeckue ycTpoiiCTBa M NPAKTHUUECKOE INPUMEHEHME: TIa30pa3psaHbIE JIaMIIbl, AJIEKTPOHHO-Iy4yeBas TpyOka,
MOJTyTIPOBOTHUKOBBIE MPUOOPHL: TUOA, TPAH3UCTOP, (OTOAMO, CBETOIMO, TaJIbBaHUKa, pa(UHUPOBAHUE MEH, BBITLIaBKa
AIFOMUHUSA, FJIEKTPOHHAST MUKPOCKOIIHSL.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB JIEKTPOIUTOB.

3akoHsbI annekTponn3a Papanes.

NckpoBoit paspsa ¥ IPOBOJAUMOCTb BO3yXA.

CpaBHEHHE NTPOBOAUMOCTH METAJIOB U NOJIYIIPOBOJHUKOB.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HaOmronenue aexTposiusa.

N3mepenne 3apsaa OTHOBAJIEHTHOTO MOHA.

HccenenoBanue 3aBUCHMOCTH CONPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJA.

Du3n4ecKuil MPaKTUKYM.

Cnoco0bl u3mMepenust GU3NUEeCKUX BEIMYMH C UCTIOJIb30BAHUEM AHAJIOTOBBIX U IU(POBBIX U3MEPUTENLHBIX MPUOOPOB U
KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOJIOTHBIE U OTHOCUTEIbHBIE MOTPEIIHOCTA M3MEPEHUN (PU3NYECKUX BEIIUYUH.
OneHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHNe KOCBEHHBIX M3MEPEHUM, UCCICIOBAHUN 3aBUCUMOCTEN (DU3UYECKUX BEITUYWH, IPOBEPKA MPEITI0KEHHBIX
runotre3 (BbIOOp M3 pabdOT, OMMCAHHBIX B TEMATUYECKUX pazzesiax «YUEHUYECKHH SKCIEPUMEHT, JabopaTopHble padoThI,
MPAKTUKYM» ).

MexnpeaMeTHbIe CBSA3H.



Nzyuyenne kypca ¢usuku yriayonéHHoro ypoBHs B 10 kimacce oOCyIIeCTBISETCS C Y4€TOM COJEpKaTEIbHBIX
MEXIPEAMETHBIX CBA3€H ¢ KypcaMHu MaTeMaTHKHU, ONOJIOTUH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

MesicnpeOmemmnvie noHaAmus, C6A3AHHBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:@ SIBICHHUE, HAYyYHBIN (axT,
TUNnoTe3a, (u3nueckas BEIWYHMHA, 3aKOH, TEOpus, HAOIIOJIEHHE, SKCIEPUMEHT, MOJCIHMPOBAHHUE, MOJIETb, H3MEPEHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, IU(pPOBast 1a00PATOPHSL.

Mamemamuxka: pemieHue cucTeMbl ypaBHeHui. JIuneitHas ¢yHKuus, napadosua, rumnepoosia, ux rpa@ukd U CBOMCTBA.
Tpuronomerpuyeckue QyHKIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO.
BekTopbl ¥ UX MPOEKIUU HA OCH KOOPAHMHAT, CJI0KEHHUE BEKTOPOB.

buonocusa: mexanunyeckoe JBUKEHUE B KUBOM mpupone, AUPQy3us, OCMOC, TEIIOOOMEH MKUBBIX OpPraHU3MOB,
TEIJIOBOE 3arpsi3HEHUE OKpYKArOUIEH Cpeabl, yTHIH3auusi OMOOpPraHMYECKOTO TOIUIMBA ISl BBIPAOOTKU «TEIJIOBOW» W
ANEKTPOIHEPIHH, IOBEPXHOCTHOE HATSIKEHHE W KallWJULIPHBIC SIBJICHHSI B NPUPOJE, DJIEKTPUUYECKUE SIBICHUS B JKUBOU
IIPUPOJE.

Xumusa: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJIIPHAs Macca, OJIy4eHHE
HaHOMAaTEPHAJIOB, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, JKUJIKOCTEH W Tra3oB, KUAKUE KPUCTAJUIbI, JJIEKTPUUECKHE CBOMCTBA
METaJUIOB, ANEKTPOIUTUYECKAS JUCCOLMALINS, FaJbBaHUKA, JIEKTPOHHAS MUKPOCKOIHSI.

T'eozpagpua: Bna>xxHoCTh BO3yXa, BETPHI, OapOMETp, TEPMOMETD.

Texnonozua: npeodpa3oBaHUe IBUKEHHUM C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET CYXOI'0 U KHMJIKOTO TPEHUS B TEXHUKE,
CTaTUYECKUE KOHCTPYKUMHU (KPOHIITEHH, peméryaTble KOHCTPYKIIMH), UCIOJIb30BAHUE 3aKOHOB COXPAHEHMS MEXaHUKU B
TEXHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTrATENb BHYTPEHHETO CrOpaHMsi, mapoBas TypOHMHA, ObITOBOW XOJIOAWJIbHUK,
KOHJUIIMOHEP, TEXHOJOTUU TMOJYyYEHHUS COBPEMEHHBIX MAaTEpHAJOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUH,
AIIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE DSJIEKTPONPHUOOPOB, Ta3opaspsaHble JamIlbl, MOJYNPOBOJHUKOBBIE MNPUOOPHI,
rajibBaHUKA.

11 KITACC

Pa3znen 4. JaekTpoauHaMHKa.



Tema 4. Macnummnoe noe.

B3anmoneiicTBUE MOCTOSHHBIX MAarHATOB M MIPOBOJHHUKOB € TOKOM. MarHuTHoe mosie. BeKTop MarHUTHON MHIAYKIIHH.
[IpyHIMT Cynepno3uMyA MATHUTHBIX MTOJIEH. JINHUY MarHUTHON MHIYKLIHH.

MarsnuTtHoe 1oJjie IpoBOJHUKA ¢ TOKOM (IPSMOTO MPOBOJIHUKA, KATYIIKU U KPYyroBOro BuTka). OneIT Jpcrena.

Cuna Amriepa, e€ HarpaBJIEHUE U MOLYJb.

Cuna JlopeHua, €€ HanpaBlieHHE U MOJYJib. JIBH>KEHHE 3apsSKEHHOM YaCTHULIBI B OJJHOPOJHOM MarHUTHOM moJje. Pabora
cuiibl JIopeHna.

MaruuTtHoe nosie B BeuecTBe. PeppoMarHeTHKH, Mapa- U JUaMarHeTHKU.

TexHnueckrue yCTpOWCTBA M TEXHOJOTMYECKHUE MPOLECCHl: MPUMEHEHHE IMOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
TECTEP-MYJIbTUMETP, JIEKTPOABUTATENb SIKOOH, yCKOPUTEN AIEMEHTAPHBIX YaCTHUL.

Jlemoncmpayuu.

Kaprtuna nuHMi HTHAYKIIME MAarHUTHOTO TIOJIS TTOJIOCOBOTO M TIOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTtrHa 1uHUI MarHUTHOW MHIYKUWUH TOJIST ITMHHOTO TIPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOIHHKA,
KAaTYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuia Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

HaGnronenue nBM>XeHUs My4yKa 3J€KTPOHOB B MArHUTHOM ITOJIE.

[IpuHuMn AECTBUS ANEKTPOU3ZMEPUTEIILHOTO TPUOOPA MArHUTOAIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccenegoBanre MarHUTHOTO OJISL IOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

Hccnenoanue AeCTBUSI TOCTOSIHHOTO MarHUTA HA PaMKy C TOKOM.

N3mepenne cuitbl Ammepa.

N3yuyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

OnpeneneHrne MarHUTHOM MHIYKIIMA HA OCHOBE U3MEPEHUS CUIIbI AMITEpa.



Tema 5. InekmpomazHumnan UHOYKYUA.

SIBiieHUE OJIEKTPOMAarHUTHOM WHAYKUUM. IloTok BekTopa MarHuTHOW WHAYKHUU. ODJC wuHAYKIMUA. 3aKOoH
3JIEKTpoMarHuTHOM nHAYKIMKU Papanes. Buxpeoe anekrpudeckoe noiie. Toku Dyko.

OJ1C uHayKUMK B TPOBOIHUKE, JBUKYIIEMCSI B OTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NupyktuBHOCTH. KaTylika MHAYKTUBHOCTH B LIEMH OCTOSTHHOTO TOKA. SIBineHne camonHaykuuu. 3/1C caMOMHAYKIINH.

DOHeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4ecKkne yCTpOMCTBA M TEXHOJOTMYECKUE MPOILIECCHl: MHAYKIIMOHHAS T€4Yb, COJICHOW/I, 3allUTa OT AJIEKTPU3ALUU
TeJI IPU ABMKEHUHU B MArHUTHOM I0JI€ 3€MIIH.

Jlemoncmpayuu.

Habmronenue SsBIeHUsI JIGKTPOMAarHUTHON MHIYKITAH.

UccnenoBanue 3aBucumoctu 3/[C MHIYKIIMHA OT CKOPOCTH U3MEHEHHUS MarHUTHOTO MTOTOKA.

IIpaBuino Jlenna.

[Tanennrie MarHuTa B aTFOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHAYKIIUH.

UccnenoBanue 3aBucumoctu 3/[C caMOMHAYKIIMHU OT CKOPOCTU U3MEHEHMS CHJIbI TOKA B ICTIH.

Yuenuueckuii skcnepumenm, nadopamopmsie pabomuol, nPAKMUKYM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON MHIYKIIUH.

OnpeneneHre MHIYKIIMU BUXPEBOIO MArHUTHOTO TIOJIS.

UccnenoBanue sSBICHUS] CAMOUHIYKIIAH.

COopka MoJIelH AIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nen 5. KosieOaHus1 U BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHast cuctemMa. CBOOOIHBIC KOJICOAHMUS.



['apmonnueckue kosneOanus. KuHematuueckoe W JUHAMHUYECKOE OIMMCAaHWE. DHEPreTUYecKoe OMucaHue (3aKoH
COXpaHEHUsI MEXaHWYeCKOoW »sHepruu). BbIBOA IWHAMUYECKOTO ONHUCAaHUS TapMOHUYECKUX KoJieOaHUM U3 UX
AHEPreTUYECKOr0 U KWHEMAaTUYECKOTO OMHUCAHUSI.

Amintyna u Qasza konebanuil. CBsA3b aMIUIMTYABI KOJECOAHUN MCXOJHOM BETMYMHBI C aMIUTUTyJaMH KojeOaHHM e
CKOPOCTH U YCKOPEHHSI.

Ilepuon m uactora kosebanuii. I[lepuon Mansix CBOOOAHBIX KOJ€OAaHUNM MaTemMaTHyecKoro wmasTHuka. [lepuon
CBOOO/HBIX KOJIEOaHU NPY>KMHHOTO MasiTHUKA.

[lonsiTue o 3aryxammux KoneOaHusX. BriHyXIeHHble koneOanus. Pezonanc. Pe3onancHas kpuas. BausHue
3aTyXxaHUs Ha BUJ PE30HAHCHOW KpUBOW. ABTOKOJIEOAHMS.

TexHnueckrue yCTpOWCTBA M TEXHOJIOIMYECKUE IMPOIECChl: METPOHOM, Yachl, Kayelld, MY3bIKaJIbHbIE MHCTPYMEHTHI,
cericmorpad.

Jlemoncmpayuu.

3anuch K01e0aTeNbHOIO ABMKEHUS.

Ha6nronenue He3aBUCUMOCTH MEPUO/Ia MaJIbIX KOJIEOAHUM rpy3a HA HUTH OT aMIUTUTYbI.

UccnenoBanue 3aTyxaromux Kojie0aHui U 3aBUCUMOCTH TIEpHO/ia CBOOOIHBIX KOJIE€OaHUN OT COMPOTHUBIICHHUS.

UccnenoBanue kosjebaHuii Tpy3a Ha MAacCHUBHOM MPY>KHUHE C IENbI0 (POPMUpOBaHUS TMPEACTABICHUN 00 WuicabHOU
MOJEJIN MTPY’KUHHOTO MasTHHKA.

3aKOH COXpaHEHUs YJHEPTUU NPH KOJIeOaHUSIX rpy3a Ha MPYKUHE.

HccnenoBanue BRIHYXACHHBIX KOJIEOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

W3mepenue nepuoia cBOOOAHBIX KOJIeOaHUN HUTSIHOTO U NPY>KMHHOTO MasiTHUKOB.

N3yuyenune 3aKOHOB JBUKEHHUSA TeJla B X0JI€ K0oyieOaHU Ha yIpyroM MojBece.

N3yuyenue ABMKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue YHEPTUH B IPY>KUHHOM MAasTHUKE.

HccnenoBanue yoObIBaHUS aMIUIUTYIbI 3aTyXAIOMINX KOJIeOaHUI.



UccnenoBanue BoIHYKACHHBIX KOJIEOAHUIA.

Tema 2. Inekmpomaznummnsie Koiedanus.

Koneb6arenbnbiit KoHTYp. CBOOOAHBIE AIEKTPOMATHUTHBIE KOJIEOAHUS B HI€aIbHOM KojiebaTenbHOM KOHType. DopMyiia
Tomcona. CBsi3b aMIUTUTYIBI 3apsia KOHACHCATOPA C aMIUTHTYI0W CHITBI TOKA B KOJIEOATETHHOM KOHTY]E.

3aK0H COXpaHEHUS YHEPTUHU B UACATHPHOM KOJICOATEIIbHOM KOHTYPE.

3aTyxaronue 1eKTpOMarHuTHhIE KojeOanus. BeIHYK/IeHHbIE 3JIEKTPOMAarHUTHBIEC KOJIEOaHUsI.

[TepemeHHBII TOK. MOIIIHOCTh NEPEMEHHOIO TOKA. AMIUIMTYTHOE U JCHCTBYIOIIEE 3HAUCHUE CUJIbI TOKA M HAIPSKEHUS
MIpH pa3IUYHON (hopMe 3aBUCUMOCTH MIEPEMEHHOT0 TOKAa OT BPEMEHH.

CunycouiaibHBIA TIEpEMEHHBIM TOK. Pe3ucTop, KOHAEHCATOp U KaTyIlKa WHAYKTUBHOCTH B IIEMU CHHYCOUJAIBLHOTO
IIEPEMEHHOT0 TOKa. Pe3oHaHc TOkOB. Pe30oHaHC HanpsHKEHUN.

Nneanwhbiii Tpanchopmartop. [IponsBoacTBo, nepenaya v moTpedieHne dIeKTPUIECKON SHEPTUH.

DOKOJIOTUYECKUE PHUCKU TpU MPOU3BOJACTBE AJNEKTpo3HEpru. KynbTypa HCMNONB30BaHUS 3JIEKTPOSHEPIUU B
ITOBCEJHEBHOM KU3HU.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOIIECCHI: ICKTPUUYECKUM 3BOHOK, T€HEpaTop MEPEMEHHOr0 TOKa,
JIMHUM DJIEKTporiepeiay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUM OT MHYKTUBHOCTH U EMKOCTH KOHTYpA.

OcumimorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaHUH.

I'enepaTop He3aTyXarOUUX IEKTPOMATrHUTHBIX KOJICOAHMIA.

Mogenb 3JIeKTpOMarHuTHOTO FeHepaTopa.

BriHyXI€HHBIE CHHYCOUIATbHBIC KOJICOaHUSI.

Pesucrop, katymika UHAYKTUBHOCTA U KOHACHCATOP B IIEMH MTEPEMEHHOT0 TOKA.

Pe3onaHc npu nociaeaoBaTeIbHOM COSMHEHUH PE3UCTOPA, KATYIIKA WHIYKTUBHOCTU U KOHJIEHCATOPA.

YCTpoiCTBO M MPUHLIKIT AEUCTBUS TpaHCPopMaTopa.

Mojenb JIMHUY 3JIEKTPONEPENAYN.



Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3yuenue tpancpopmaropa.

Hccnenoanne neEpeMEHHOr0 TOKa 4epe3 MOCIEN0BATENBHO COCTMHEHHBIE KOHAEHCATOP, KATYIIKY U PE3UCTOP.

Habmoienue 3meKTpOMarHiTHOTO pe30HaHCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B IIENU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAHUNHbLE G0JIHDbI.

MexaHudeckue BOJIHBI, YCIOBUS WX pacrpocTtpaHeHus. Ilomepeunble W npoaosibHble BOJHBEL. [lepuon, ckopocTs
pacnpocTpaHeHUs] M JjJuHa BoOJIHBL. CBOMCTBA MEXaHMYECKHX BOJH: OTpPaK€HUE, NPEJOMIIEHHE, HHTEepPEepeHLus u
aupakius.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymMOBO€ 3arpsA3HEHUE OKPYXKAIOLIEH CPEIBI.

DNEeKTPOMAarHUTHBIE BOJIHBL. YCJIOBHUS M3JyYEHHs >SJEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTauusi BEKTOPOB B
3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IPEIOMIICHHE, MOISpU3alusl, UHTEpPEpeHLHs U TU(paKIUs.

[IIkana 371€eKTPOMAarHUTHBIX BOJH. [[puMeHeHne 3JIEKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUIMIIBI paJUOCBA3H U TeNEBUACHUSA. Paguookanus.

DIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAKOIIEH CPEIbI.

TexHuueckue yCTpONCTBa M MNPAKTUUYECKOE NPUMEHEHHWE: MY3bIKaJIbHbIE WHCTPYMEHTHI, pajap, pPaAHuONpPUEMHUK,
TEJIeBU30p, aHTeHHa, TenedoH, CBU-nieusb, ynbTpa3BykoBas JUarHOCTUKA B TEXHUKE U MEJAMUIIMHE.

Hemoncmpavuu.

OObpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.

3aBUCHUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Hab6nronenue orpakeHus: U NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJIH.

AKyCTHYECKUM PE30OHAHC.



CBoiicTBa yJIbTpa3ByKa U €ro MIPUMEHEHHUE.

Hab6nronenue cBsi3M rpOMKOCTH 3ByKa U BHICOTHI TOHA C aMILTUTYI0M U 4aCTOTOM KoJieOaHUM.

HccnenoBanue CBOMCTB  AJEKTPOMArHUTHBIX — BOJIH: OTpaXeHHE, MpPEOMIICHHE, Mojspu3anus, Iudpakims,
uHTepPepeHIus.

Oo6nHapyxeHue nHHPaAKPaACHOTO U YIALTPAPHUOIETOBOTO U3ITYICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3yyeHue napamMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBE.

Tema 4. Onmuka.

[IpssmMonMHEHOE pacpOCTPaHEHNE CBETA B OAHOPOIHOM cpeae. JIyd cBera. ToueuHblid HCTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHbI OTpakeHus cBeTa. [locTpoenne n3obpaxenuil B mnockom 3epkaie. Chepuueckue 3epkaia.

[Ipenomiienne cBeta. 3akoHBI TpeNOMIEHHUS cCBeTa. AOCONIOTHBIM MOKa3zaTeiab mpesomiieHus. OTHOCHUTEIbHBIN
IoKa3aTesb npeaomiieHus. 1IocTOSHCTBO 4acTOThI CBETa M COOTHOLIEHHWE JJIMH BOJIH IPHU MEPEXOJE MOHOXPOMATHYECKOTO
CBETA Uepe3 IPaHully pa3zieiia IByX ONTUYECKUX CPE.

Xop nydeit B npusme. Jucnepcust ceera. CrnoxxHblid cocTaB Oenoro ceera. L{Ber.

ITomHOe BHyTpeHHEE oTpaxkeHue. [IpeaenpHblid yroy nHoJHOTO BHYTPEHHETO OTPAKEHHUS.

Cobuparoue u paccenBaromve JuH3bl. ToHKas JuH3a. DOKYCHOE pPacCTOSHUE M ONTHYECKas CUjla TOHKOM JIMH3BI.
3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOW C(EpUYECKON JMH3bI OT €€ TeOMETPUM W OTHOCUTEIBHOTO IMOKa3aTels
MIPEJIOMIICHHUS.

dopMysia TOHKOU JIMH3BL. Y BEIIMUECHUE, JaBAEMOE JIMH30M.

Xon myda, IpOoIIeAIIero JUH3Y MO MPOU3BOJIBHBIM YTJIOM K €€ TJIaBHOM onTuyeckoi ocu. [loctpoenne n3o0pakeHmit
TOYKH U OTpe3Ka MPsIMOIl B COOMPAIOLINX U PaCCEMBAIOIIUX JTMH3AX U UX CUCTEMaX.

OnTuyeckue npudopsl. Pazpemaromias cnocodHocTh. ['11a3 Kak onTuyeckas cucreMa.

[Ipenensl NpUMEHUMOCTHA T€OMETPUYECKON ONITUKHU.



BonnoBass onrtuka. WuTepdepenmus cBeta. KorepeHTHbIE HCTOYHUKH. YCJIOBHS HAOMIOACHUS MAaKCHUMYyMOB H
MUHAMYMOB B HHTEP(EPEHIIMOHHOM KapTHHE OT JBYX KOTE€PEHTHBIX HCTOYHHUKOB. [lpumepnl Ki1accMuecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuust cBera. JudpakuuonHas pemeérka. YcloBue HAOMIOJEHUS TJIaBHBIX MaKCHUMyMOB TIpU TaJIeHUU
MOHOXpPOMaTHUECKOTO CBETa Ha JU(PPAKIIHOHHYIO PEHIETKY.

[Tonapu3zanus ceera.

TexHuyeckue ycTpoWcTBa M TEXHOJIOTMYECKHE IMPOLIECCHl: OYKH, JIyna, Mepuckon, ¢oToanmnapar, MHUKPOCKOI,
MIPOEKIIMOHHBIN armapar, MPOCBETICHUE ONTUKH, BOJJOKOHHAS ONTHUKA, TU(PpaKIIMOHHAS pEHIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue NpeaoMIICHUs CBETA.

Ha6nronenue nojiHoro BHyTPEHHETO OTpakeHusl. Mojieib CBETOBO1A.

HccenenoBanue Xxoaa CBETOBBIX MYYKOB YEPE3 IJIOCKONAPAJUIEIBHYIO IUIACTUHY U ITPU3MY.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKoOma, TEJIECKOIA.

Hab6nronenue natepdepeniium cpera.

HabutoieHue 11BeTOB TOHKUX MJIEHOK.

Habnronenue audpakiuu ceera.

N3yuenue audppakinOHHON pEeETKY.

Habmronenue nudpakiilmioHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu ceera.

Habmonenue nossipyuszanuu cBera.

[IpumeHeHre noIApONA0B ISl U3YUYECHHS] MEXaHUYECKHUX HaIpsHKEeHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne noka3arens NpeOMICHHS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO paCcCTOSIHUSI OT BEIIECTBA (Ha MPUMEPe KHUJIKHUX JIUH3).



N3mepenne GoKyCHOTO paCCTOSIHUS PACCEUBAIONTUX JIMH3.

[Toy4yenue n300paXkeHus: B CUCTEME U3 IUIOCKOTO 3epKalia U JIUH3BI.

[Tomyyenue n300pakeHus: B CUCTEME U3 JIBYX JIUH3.

KoHcTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpPEpeHIINN U TTOSIPU3AITIN CBETA.

N3ydenue nossipuzaliiu CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJICKTPHUKA.

N3yuyenue uaTepPEpeHIINY JIa3epHOTO U3ITyUYCHUS HA IBYX IIETISX.

Habmronenue nucnepcun.

HaOntonenue u ucciegoBanue TuPpakiiuOHHOTO CHEKTPA.

N3Mepenune InrMHbI CBETOBOW BOJIHBI.

[TonydyeHue ciekTpa U3Iy4eHHUs: CBETOAMO/1a TIPHU MOMOIIH TU(PPAKITMOHHON PEIIETKH.

Pazgen 6. OcHOBBI cielIHAJILHOM TEOPUH OTHOCHTEIbHOCTH.

['paHuLIBI MPUMEHUMOCTH KJIACCUUECKOU MeXaHUKHU. [1ocTyarel cnennanbHOM TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBall. l[IpeoOpasoBanust Jlopenma. YcnoBue npudMHHOCTH. OTHOCHUTEIBHOCTH
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEeMEHHU U COKpAIEHUE JTUHBI.

DHEprust U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchbl ¢ SHEPTUEN U UMITYJILCOM PEISITUBUCTCKOM YaCTHUIIbI. DHEPTUS MTOKOS.

TexHuyeckre yCTPONCTBA U TEXHOJOTMYECKHE TMPOLECChl: CIYTHUKOBbIE MNPUEMHUKHU, YCKOPUTEIH 3apsiKEHHBIX
YaCTHII.

YyeHnueckuit SKCIEPUMEHT, JTabOpaTOpPHBIC PA0OThI, MPAKTUKYM.

OnpeneneHrue UMITYJIbCAa U DHEPTHHM PEISITUBUCTCKUX dYacTwil (1o ¢otorpadusiMm TPEeKOB 3apsHKCHHBIX YaCTUIL B
MarHUTHOM I10JI€).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnycKkyaaphno-801H0801 Oyanusm.

PaBHOBecHOE TerIOoBOE M3MyueHue (M3aydeHue adbcomoTHO YEPHOTO Tena). 3akoH cMmenieHus Buna. ['unoresa [lnanka
O KBaHTax.



@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. OnbiThl A. I'. CroneroBa. 3akonsl ¢poTodrddexra. YpaBuenue DiinmreiHa s pororddexra. «Kpachas
rpa"una» ¢orodddexra.

JlaBneHne cBera (B YAcTHOCTH, JABJICHHE CBETAa Ha a0COJIIOTHO TMOTJIONIAIONIYI0 W a0COJIOTHO OTpa)Karollyro
noBepxHocTh). OnbIThl 1. H. JIeGenena.

BonHoBbeie cBoiictBa udacTtul. Bomnwel ne bpoinsa. JlnuHa BoiHbl Ae bpoitns u pasmepsl 001acTH JIOKaJIM3alUU
IBUKYyIIeHcs yacTullbl. KopryckynsipHO-BOTHOBOM ayanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTaILIaX.

Cneunduka usmepennit B Mukpomupe. CooTHoIeHus Heornpeaenéunocteit [ elizenoepra.

TexHuueckne yCTpOMCTBA M TEXHOJIOTHYECKHE IPOIECCHI: CIEKTpoMETp, (PoTolsmeMeHTt, (OTOMaTINK, TYHHETHHBINA
MUKPOCKOII, COJTHEUHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu.

®oT03(¢heKT HAa yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMIHEro GpoToaddekra.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUS TTOJTYTIPOBOTHUKOB OT OCBEIIEHHOCTH.

Cseroaunon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

HccnenoBanue gporopesucropa.

N3mepenue nocrosiuHo [lnanka Ha ocHOBe uccienoBanus Gororddekra.

HccenenoBanue 3aBUCUMOCTH CHITBI TOKA Yepe3 CBETOIHUO/ OT HAIIPSHKCHUS.

Tema 2. @u3zuka amoma.

OnbITHI TIO WICCIIEIOBAHUIO CTpoeHMs aToMa. [ImaneTapnast moaens atoma Pesepdopna.

[Toctynater bopa. M3nmydenne u moriomneHne GOTOHOB MPH MEPEX0/Ie aToMa C OJJHOTO YPOBHS SHEPTUU HA APYTOH.

Buapl ciektpoB. CiekTp ypOBHEN I3HEPTUH ATOMA BOJAOPOAA.

CnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cBeta. Jlazep.



TexHu4yeckre yCTpONCTBAa M TEXHOJOTMUECKHE MPOIECCHI: CIEKTPalIbHBIN aHaIu3 (CIEKTPOCKOM), Jia3ep, KBAHTOBBIM
KOMIIBIOTED.

Hemoncmpayuu.

Monens onsita Pesepdopra.

Habmoienue mmHeRvaThIX CIEKTPOB.

Y CTpONCTBO M AEUCTBUE CYETUMKA HOHU3UPYIOIUX YACTHUL.

OnpenenexHre JUIMHBI BOJIHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HaOnronenue nuHeyaToro crekTpa.

HccenenoBanue ciekTpa pa3peKEHHOT0 aTOMapHOI0 BOJOPOAA U U3MEPEHHE MOCTOSTHHON Punbepra.

Tema 3. Duzuka amomHozo A0pa u INEMEHMAPHBIX YACHMUY,.

Hyxnonnas monens siapa ['eitzendepra—Banenko. 3apsia sapa. MaccoBoe uucio siapa. M3otormsl.

PannoaktuBHOCTE. Asb(ha-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyuenue.

3akOH paJuOaKTHUBHOIO pacnana. PaaumoakThBHbBIE M30TONBI B Ipupone. CBOWCTBA MOHU3HUPYIOIIETO HW3JIYYEHHS.
Binusinue paanoakTUBHOCTH Ha *UBbIe Opranu3Mbl. EcTecTBeHHBIN (oH u3nydeHus. JlozumeTpus.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

Snepubie peakuuu. Jlenenue u cuHTe3 siaep. SAnepusie peakTopsl. [IpoOiaembl ynpaBiseMoro TepMOsIIEpHOTO CHHTE3a.
DKOJIOTUYECKUE aCIIEKThI PA3BUTHS SIAEPHOU SHEPTETUKH.

Metoapl perucTpalvy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YACTHLI.

dyHaamMeHTalbHbIE B3auMoAeicTBUs. baproHbl, Me30HbI 1 enToHsl. IIpeacraBnenne o CrangaptHoit moaenu. KBapk-
[JIFOOHHAs1 MOJIEIIb aIJPOHOB.

®usuka 3a npeaenamu CrangaptHoi Moaenu. TEémHas MaTepusi U TEMHAsI SHEPTHUSL.

EanHcTBO puznueckoi KapTUHBI MUPA.

TexHuyeckre yCTpOWCTBA M TEXHOJIOITMYECKHE TIPOLIECCHI: JO3UMETpP, Kamepa BuibcoHa, SJEpHBIA pEaKTop,
TEPMOSIEPHBII peakTop, aTOMHasi 60MOa, MAarHUTHO-PE30HAHCHAs! TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKkmukKym.



HccnenoBanue TpEeKOB YacTUIL (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (POHA € UCIIOJI30BAaHUEM J03UMETPA.

N3yuenue normoieHus 0eTa-4acTull aTFOMUHUEM.

Paspnen 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.

Oranbl pa3BUTUSA acTpOHOMHH. [IpukiiagHOE M MUPOBO33PEHUECKOE 3HAYEHUE acTpOHOMHUH. [I[puMEHHMOCTh 3aKOHOB
(bu3uKY 1151 O0BSICHEHUS TPUPOBI KOCMHUYECKHX OOBEKTOB.

Meronsl  acTpoHOMHYECKMX — HcciefoBaHui.  COBpEMEHHBIE  ONTHUYECKHE  TEJIECKONbl,  PagUOTENIECKOIIbI,
BHEaTMOC(epHasi aCTPOHOMHUSI.

Bun 3Bé3nHoro HeOa. Co3Be3aus, s(pKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cucrema.

Connue. ConHeunast akTUBHOCTb. MlcTrounuk sHeprun CoaHua v 3BE31.

3BE31bI, X OCHOBHBIE XAPAaKTEPUCTHUKHU. Jlnarpamma «CIEKTpajbHBIM KJIacC — CBETHUMOCTH». 3BE3IBI TJIaBHOU
IIOCJIEIOBATEIBbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTB» JUIs 3BE3] IJIaBHOM NOCIIEN0BATENBHOCTH. BHYTpEeHHEe cTpoeHne
3BE311. COBpEMEHHBIE MTPEACTABICHUS O MPOUCXO0KACHUH U HBOMOINH CONHIA U 3BE3M1. DTanbl )KU3HU 3BE3.

Mueunsiii [Iyte — Hama 'anmaktuka. [lonoxxenue u npmxenne Connua B ['anmaktuke. Tunsl ranmaktuk. Paguoranaktuku
1 KBazapbl. YEpHBIE AbIPHI B A/Ipax TAJIAKTHUK.

Bcenennas. Pacimmpenue Beenennoit. 3akon Xa66na. Pasz6eranue ramaktuk. Teopus bonbiioro B3psiBa. PennkroBoe
W3JIy4YEHHUE.

MacmraOnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue navniooenus.

HaGmonenust 3BE3AHOrO HebGa HEBOOPYKEHHBIM TIJ1a30M C HCHOJIb30BAHUEM KOMIBIOTEPHBIX NPUIOKEHUN s
OnpeeeHUs MOJ0XKEHNsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3/1Msi CeBEpHOro MOJIyIIApUs U SIpKHE
3BE3/ILI.

Habmonenus B Teneckon JlyHbl, MiIaHeT, TYMAHHOCTEH U 3BE3HBIX CKOTIIICHHI.

PDu3nYecKUuil NPaKTUKYM.



Crioco0b1 u3mMepenus: (GU3NUECKUX BEJIHMUMH C UCTIOIB30BAaHUEM aHAJIOTOBBIX U HU(POBBIX U3MEPUTETHHBIX PUOOPOB U
KOMIIBIOTEPHBIX JATYUKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCHUTEJIbHBIE MOTPEIIHOCTH M3MEPEHUM (U3NUYECKUX BEIUYHUH.
OrneHka rpaHul] IOrPEIIHOCTEM.

[IpoBeneHNE KOCBEHHBIX M3MEPEHU, UCCIEIOBAaHUN 3aBUCUMOCTEN (DU3UUECKUX BEIUYMH, IPOBEPKA MPEITI0KEHHBIX
runote3 (BeIOOp U3 pabOT, OMMCAHHBIX B TEMAaTHUECKUX paslenax «YUYeHHUECKHd HKCIEPUMEHT, J1abopaTOopHbIe padoTHI,
MPAKTUKYM» ).

O06o0maroniee MOBTOPEHUeE.

O0o0meHne W cucTeMaTH3alusl CoJAEp)KaHus pasfenoB Kypca «Mexanukay, «MonekynspHas ¢u3uka u
TEPMOJIMHAMUKAY», «DIeKTpoarnHamMuKka», «Konebanuss u BosHBD, «OCHOBBI CIELHATBHON TEOPUU OTHOCUTEIBHOCTH,
«KBaHTOBas Ppuznkay, « I1€MEHTHl ACTPOHOMHH U aCTPOPUIUKI.

Ponb ¢u3uku m acTpOHOMHUH B SKOHOMHUYECKOM, TEXHOJIOTMYECKOM, COLMAIIBHON M 3THYECKOU cepax AesITeITbHOCTH
4esioBeKa, pojib U MeCTO (PU3MKM M acCTPOHOMHUHM B COBPEMEHHOW HayyHOW KapTHHE MHpa, 3HAYEHUE ONMCATEIbHOH,
CUCTEMATU3UPYIOIIEH, O0BICHUTEILHOM W MPOTHOCTHYECKOW (DYHKIMI (pu3MuecKol TEOpuH, poJib (PU3NYECKON TEopuu B
(GbopMHpPOBaHUM TPEACTABICHUNA O (U3MUECKON KapTUHE MHUpa, MECTO (PU3MYECKOM KapTHUHBI MHUpa B OOLIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJE.

MesknpeaMeTHbIe CBA3H.

N3yuyenne kypca ¢usuku yriayonéHHoro ypoBHS B 11 Kkiacce ocyumiecTBisieTcss C y4€TOM  COJIEpKaTelbHbBIX
MEXITPEIMETHBIX CBS3€H C KypcaMHU MaTeMaTUKH, OUOJIOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemmuvie noHamus, CéA3AHHBIE C UYUEHUEM MEMO008 HAYYHO20 NO3HAHUA:@ SIBICHHUE, HAYy4YHBIN (axT,
runoresa, ¢usnueckas BeJIMYMHA, 3aKOH, TEOpHs, HAONIOJEHHE, SKCIEPUMEHT, MOJIEIUPOBAHHME, MOJENIb, H3MEpPEHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTENbHBIE TPUOOPHI, ITUBpOoBast 1adbopaTopusi.

Mamemamuka: penieHue cuctTeMbl ypaBHeHUH. Tpuronomerpuueckre pyHKIMN: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOpbl M HX MPOEKUMH HA OCH KOOPAUHAT, CJIOKEHHE BEKTOPOB.
[IpousBoansie 3neMeHTapHbIX (QyHKUMM. [Ipu3Haku mogoOus TPEyroNbHUKOB, OMpeNeTeHUE TUIOWAAN TUIOCKUX (Guryp u
00BbEMa Tell.



Buonozcua: >nextpudecKkue sIBICHUS B )KUBOW NPUPOJAE, KOJEOATEIbHbIE IBUKEHUS B )KUBOW IMPHUPOJAE, IKOJIOTUUECKUE
PUCKH TIpU TPOU3BOJCTBE DSJIEKTPOIHEPIUH, IIIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYXKAKOUIEH Cpenbl, YJIbTpa3ByKOBas
JUArHOCTUKA B MEIMIIMHE, ONTUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumusa: CTpOEHHME AaTOMOB M MOJEKYJ, KPUCTAIUIMYECKAas CTPYKTypa TBEPIBIX TEJ, MEXaHH3Mbl 00pa30BaHUSA
KPUCTAJUINYECKOUN PEIIETKH, CIEKTPAJIBHBIA aHAIINS.

T'eocpagpua: marauTHBIE TIOJIIOCA 3€MJTH, 3aJI€KH MATHUTHBIX PYJl, (POTOChEMKA 3€MHOM TTOBEPXHOCTH, cericMorpad.

Texnonozua: TpUMEHEHUE TOCTOSIHHBIX MArHUTOB, 3JEKTPOMAarHWTOB, 3JEKTpoJBUraTenp SkoOu, TreHepaTop
IIEPEMEHHOT0 TOKAa, UHAYKIIMOHHAS [1€4Yb, JUHUU JIEKTPOIIEpEnad, MEKTPOABUTaTENb, pajap, paIuoIpUEMHUK, TEIEBU30DP,
anTeHHa, Tene@oH, CBYU-nieub, ynbTpa3ByKoOBas JAMArHOCTUKA B TEXHHMKE, MPOCKIMOHHBIN aImapaT, BOJIOKOHHAs OITHKA,
COJIHEYHas OaTapest, CIIyTHUKOBbIE NPUEMHUKY, SIACPHAs SHEPTETHKA U YKOJIOTMYECKUE aCEeKThl €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O
OBPA3OBAHUMAIMYHOCTHBIE PE3YJIBTATDI

JINYHOCTHBIE PE3YJIBTATDI

JInuHoCTHBIE pPe3yJbTAaThl OCBOCHUS yueOHOTO npenMera «Du3nKa» JOHKHBI OTPayKaTh TOTOBHOCTh M CITIOCOOHOCTh
oOyyJarommxcsi PyKOBOACTBOBATHCS CHPOPMUPOBAHHON BHYTPEHHEH TMO3MIIMEH JUMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIM{, TO3UTUBHBIX BHYTPEHHUX YOEXKJECHHM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUIMCKOTO
oOliecTBa, paclIUpeHue XKU3HEHHOTO OMbITa W OMbITa ACSATEIBHOCTH B MPOIIECCE peaau3allid OCHOBHBIX HaIPaBJICHHIM
BOCIIMTATEJIbHOM AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e chHOpPMUPOBAHHOCTb IPAXKAAHCKOW MO3UIMUA O0YYAIOMIErocs KaK aKTUBHOTO M OTBETCTBEHHOI'O UJIEHA POCCUHUCKOTO

00IIIeCTBA;

e TPUHATHUE TPAAUIIMOHHBIX 00IIEUETOBEUECKUX TYMAaHUCTUUYECKUX U IEMOKPATUIECKUX IIEHHOCTEHH;

e TOTOBHOCTb BECTHM COBMECTHYIO JCSATEIBHOCTh B HWHTEPECAX TIPAKIAHCKOTO OOIIECTBa, Y4YacTBOBAaTh B

caMOyIpaBJ€HHUU B 00pa30BaTeIbHOM OpraHu3aIuu;

e YMEHHE B3aUMOJICHCTBOBATh C COIMATbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIUSMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JESITEIBHOCTH.

NAaTPUOTUYECKOT0 BOCIIMTAHMSA:
e CchOPMUPOBAHHOCTH POCCUHUCKOM IpaKJaHCKOW MICHTUIHOCTH, MATPHOTHU3MA,
e IICHHOCTHOE OTHOIIIEHHE K rOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSM POCCUUCKUX YUEHBIX B 00J1aCTH (PUBUKH U
TEXHHKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
e copMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBE/ICHNUS,
e CHOCOOHOCTH OIICHMBAaTh CHUTYyalldi0 W TPUHHMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICh Ha MOpPaJIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B ICSITEIBHOCTH YYEHOTO;



e OCO3HAHHE JMYHOTO BKJaJla B TOCTPOECHUE YCTOMUMBOTO OYAYIIETO.
ICTETHYECKOT0 BOCIIUTAHUSA:
e ACTETUYECKOE OTHOUICHUE K MUPY, BKJIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3UUECKON HAYKeE.
TPY/J0BOI0 BOCIIUTAHMS:
e HHTEpEC K pa3IMIHbIM chepaM MpoPeCCHOHATBHON AeATEILHOCTH, B TOM YHCIIE CBSI3aHHBIM C (DM3UKON U TEXHUKOH,
YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOp OyAyIlel npodeccuu u peain3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;
e TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO M CAaMOOOPA30BaHUIO B 001acTH (PU3UKK HA MPOTSHKEHUH BCEH JKU3HU.
IKOJIOTHYECKOTr0 BOCIIUTAHUS:
e c(OPMUPOBAHHOCTH 3KOJOTUYECKON KYJIbTYPhl, OCO3HAHUE TTI0OATIBHOTO XapaKTepa IKOJOTUYECKHUX TPOOIIEM;
e TUIAHUPOBAHUE U OCYILECTBJICHUE ICUCTBUI B OKPYXKAIOIIECH Cpeic Ha OCHOBE 3HAHUS II€JIe YCTOMYMBOTO pa3BUTHS
YEJI0BEYECTBA;
e PpACHIMPEHHE OMBITA IEATETLHOCTH KOJIOTUUECKON HAIIPABJICHHOCTH HA OCHOBE UMEIOIIUXCS 3HAHUM 110 (PUBHKE.
LHEHHOCTH HAYYHOI0 O3HAHMS:
e chOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3MUECKON HAYKU,
e OCO3HAHHUE IICHHOCTU HAy4YHOU AESATEIbHOCTH, TOTOBHOCTh B MPOLIECCEe U3YUEHUS (PU3UKHU OCYLIECTBIISITH TPOEKTHYIO
U UCCIIE0BATENBCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
ba3oBble Jiornueckue aeiicTBUA:
e CaMOCTOSITEILHO (OPMYJIUPOBATH M AKTyaTU3UPOBATH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
e ONPEACIATH LEJH ACATEILHOCTH, 33/1aBaTh ITAPAMETPhl U KPUTEPUU UX JOCTUNKCHUS,
e BBIABIIATH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B paCCMaTPUBAEMbBIX (DH3NUSCKUX SIBJICHUSIX;
e pazpabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C y4E€TOM aHajdu3a UMEIONIUXCS MaTepHAIbHBIX M HEMaTepUAJbHBIX

pPECYpCOB;



BHOCUTH KOPPEKTUBBI B JICSITEIBHOCTb, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LEISM, OLEHUBATh PUCKHU
IIOCJICACTBUM JI€ATEIILHOCTH;

KOOPJAWMHUPOBATh M BBINOJHATH pabOTy B YCJIOBUAX pEaJbHOr0, BUPTYAIBHOTO U KOMOWHHUPOBAHHOTO
B3aHMO/ICHCTBHUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciieoBarTe/IbCKHe 1eiiCTBUS.

BJa/I€Th HAYYHOU TEPMHUHOJIOIHEN, KIIFOUEBBIMU MOHATHAMHU U METO1aMU (PU3UUYECKOI HAYKU;

BJa/I€Th HAaBbIKAMU y4€OHO-UCCIIEIOBATENILCKOM U MPOEKTHOHN AESITEIbHOCTU B 00J1IacTU (DU3HMKHU, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY IOMCKY METOJOB PEIIeHHsS 3a1ady (PU3UYECKOro COAECpPKaHUSA, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

BJAJETh BHJAMU JIEATEIbHOCTH IO IIOJYYEHUIO HOBOTO 3HAHUSA, €r0 HWHTEpIpPETalud, MpeoOpa3OBaHUIO U
IPUMEHEHUIO B Pa3IMUHBIX YYEOHBIX CUTYallUsAX, B TOM YHCJIE NPU CO3/IaHUU YUEOHBIX TPOEKTOB B 001aCTU (HU3BHKHY;
BBISIBJISITh [IPUYMHHO-CJICICTBEHHBIE CBSI3U U aKTyaJIM3UPOBaTh 33/1auy, BBIIBUTaTh TUIIOTE3Y €€ pELICHUs, HAXOIUTh
apryMeHTHI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKACHHM, 3a/1aBaTh apaMeTPhbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh TMOJYYEHHBIE B XOJ€ PEIICHUS 33Jauyd Pe3yJIbTaTbl, KPUTHUYECKU OLIEHUBATh HUX JOCTOBEPHOCTb,
IPOrHO3UPOBAaTh U3MEHEHHE B HOBBIX YCJIOBHSX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/a4d B 00pa30BaTENIbHON JEATEIBHOCTH, B TOM YHUCIE NPU U3y4YEHUU
bu3uKy;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;

YMETh MEPEHOCUTD 3HAHUS N0 (PU3MKE B MPAKTUUYECKYIO O0JACTh KU3HEEATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJEH, IPEUIAraTh OPUTrMHAIbHBIE MOAXOAbI U PEILICHHUS;

CTaBUTb MPOOJEMBI U 33/1a4H, AOMYCKAIOIINE albTePHATUBHBIE PELICHUSI.

Pabora ¢ undopmanmeii:



BJIQ/JIETh HAaBBIKAMH TONy4YeHUs HHPOpManuu (U3NYECKOTO COAEPKAHHUA M3 HCTOYHHUKOB pa3HBIX THIIOB,
CaMOCTOSITEJIBHO OCYIIECTBIISATh IOMCK, aHAJIMW3, CUCTEMATHU3ALMI0 M HHTEPIPETALUI0O MHPOPMALUHU PAIUYHBIX
BUJIOB U (hOpM IIpE/ICTABICHMUS;

OLICHMBAThH JOCTOBEPHOCTHh HH(OpMAILINH;

HCIIOJIb30BaTh CpPEACTBa HMH(MOPMALMOHHBIX W KOMMYHHUKALIMOHHBIX TEXHOJOTMH B pEUNIEHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX U OPTaHU3ALMOHHBIX 337a4 ¢ COOIIOEHUEM TPeOOBAaHUN SPrOHOMUKH, TEXHUKH O€30IaCHOCTH,
TUTHMEHBI, PECypcocOepeKeH s, TPABOBBIX U ATUUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COJAECpKAHUS B Pa3lMyHbIX (opMarax Cc ydyé€TOM Ha3zHAuCHHUs HHPOpMaALUU U
LEJIEBOI ayIUTOPUH, BEIOMpPas ONTUMAIbHYIO (POpMY IIPEACTABICHUS U BU3yJIU3aLUU.

KOMMyHI/IKaTI/IBH])le YHUBEPCAJIBHBIC yqeﬁnble IleICTBPIﬂ:

OCYIIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU €A TENbHOCTH;

pacrno3HaBaTh MPEANOCHIIKA KOHQIUKTHBIX CUTYallMi U CMATYaTh KOHQIUKTHL;

Pa3BEPHYTO M JJOTUYHO M3J1araTh CBOX TOUKY 3PEHHS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHHOW U UHIMBUIyaJIbHOW PabOTHI;

BBIOMPATHh TEMATHKY U METOJbl COBMECTHBIX JIEUCTBHUI C yUETOM OOIIKMX MHTEPECOB U BOBMOKHOCTEMN KaXA0r0 YjieHa
KOJUIEKTHBA;

OPUHUMATh LIEJIM COBMECTHOW JESTEIIBHOCTH, OPTaHU30BBIBaTh U KOOPAUHUPOBATH JAEHUCTBUA IO €€ JOCTHXKEHMIO:
COCTABJISITh IUJIAH JEWCTBUM, pachpelensTh poiv ¢ YYETOM MHEHHMH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJAJa M Ka)XXJOr0 Y4YaCTHUKA KOMAaHIbl B OOLIMH pe3ysbTaT MO pa3pabOTaHHBIM
KpUTEPUSIM;

IIpeJIaraTh HOBBIE ITPOEKTHI, OLIEHUBATH UEU C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUHMMOCTH;
OCYUIECTBJISITh TIO3UTUBHOE CTPATETUYECKOE TOBEICHHE B PA3JIMYHBIX CHUTYalMsIX, MPOSBISTH TBOPYECTBO U
BOOOpakeHUe, ObITh THUIIUATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJIbHbIE Y4eOHbIE 1eCTBUS
Camoopranusanms:



CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO ACSITENBHOCTh B 00JIaCTH (PU3UKKM M aCTPOHOMHH, BBISBISTH
po0JIEMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a]aUH;

CaMOCTOSATENIBHO COCTABJIATH IUIAH PELICHUS PAacCUETHBIX M KAYECTBEHHBIX 3aJad, IJIAH BBIITOJHEHHS IPAKTUYECKOU
paboThI ¢ Y4ETOM UMEIOLIUXCSA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHHI;

JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

pacuIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEIIOYTCHHIT;

JieJ1aTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 3a PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOoCOOCTBOBAaTh (DOPMUPOBAHUIO U TMPOSIBJICHUIO 3PYIULHUA B 007acTH (PU3HKH, NOCTOSHHO MOBBIIMIATH CBOU
00pa3oBaTeNbHbII U KyJbTYPHBIA YPOBEHb.

CﬂMOKOHTpO.HB, AMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LETISIM;

BJIQJICTh HABBIKAMHU TO3HABATEIbHON peeKCHH KaK OCO3HAHUSA COBEPIIAEMBIX JEHCTBUA U MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHHI;

UCTIOJIb30BaTh MPUEMBI peIIEKCUH JIJIsl OLEHKU CUTYallid, BEIOOpa BEPHOTO PELLICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMAThH PELLIEHHUS [10 UX CHUKEHMUIO;

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YJIbTATOB ACATEIBHOCTH;

OpPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3yJIbTATOB JACATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mpomecce mocTrkeHHs] TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPaMMbl MO (M3UKE JJII YPOBHS CPEIHETO OOIIETro
00pa3oBaHus Y 00YUYaIOIIMXCS COBEPIICHCTBYETCS SMOIIMOHATBHBIN MHTEIUICKT, TPEANoJIaratoiuii chOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOLIET0 CIIOCOOHOCTh NMOHMMATh CBOE SMOLIMOHAIBHOE COCTOSHUE, BHUJETh HAIPaBIICHHS
pa3BUTHSL COOCTBEHHOM SMOIIMOHANBHOM cepbl, ObITh YBEPEHHBIM B ce0€;



CaMOpPETYJIMPOBAHUS, BKIIFOYAIOUIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEICHUE,
CITIOCOOHOCTH QIaNTUPOBATHCS K AMOITMOHATIBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEW MOTHBAIlMU, BKIIIOYAIONIEH CTPEMJIEHHUE K JIOCTHXKEHUIO LIEJIM M yCIeXy, ONTUMHU3M, HHUIIUATUBHOCTb,
YMEHUE JIEVCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEM;

AMIIATUH, BKJIIOYAIOUIEH CIIOCOOHOCTh IMOHMMAaTh AMOIMOHAIBLHOE COCTOSIHUE JAPYrUX, YYUTBIBATh €ro IMpu
OCYILIECTBJIICHUHU OOIIIEHUS, CIOCOOHOCTh K COYYBCTBUIO U CONIEPEKUBAHMUIO;

COITMAJILHBIX HABBIKOB, BKJIIOUYAOIIMX CIIOCOOHOCTh BBICTpAWBaTh OTHOIICHHS C JAPYTMMHU JIIOJIbMH, 3a00THTHCA,
IPOSIBIISATh MHTEPEC U pa3periaTh KOH(IUKTHI.

INPEAMETHDBIE PE3VYJIBTATEI

K xonuy oOyuenus B 10 knacce npeaMeTHbIE pe3yJIbTaThl HA YIiyOJIEHHOM YpOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD
y 00y4Jaromuxcs YMEHUM:

MMOHUMATh PoJib (PU3UKU B SKOHOMHUYECKOH, TEXHOJOTMYECKOM, IKOJIOTUYECKOM, COIMANIbHOM M ATHYECKON chepax
JESITEIbHOCTU YeJIOBEKa, pOJib U MECTO (PM3MKHU B COBPEMEHHOM Hay4YHOH KapTHHE MHUpa, 3HAUCHHE ONMHMCATEIbHOM,
CUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOW ¢ MPOTHOCTHYECKOW (YHKIMA (U3MYECKON TEOpHUHM — MEXaHUKH,
MOJICKYJIIPHON (PU3UKM U TEPMOJIMHAMUKHU, POJIb (PU3MYECKON Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
(du3HUecKoi KapTUHE MUPA;

pasznuyaTh yCJIOBUS MPUMEHUMOCTH Mojeneil (PU3MYEeCKuX Tl M MPOLECCOB (ABJICHMI): MHEpLUUaATbHAs CHCTEMa
oTcuéTa, abCONIOTHO TBEPJOE TeNl0, MaTepuaibHas TOUYKA, PAaBHOYCKOPEHHOE MABI)KEHHE, CBOOOJHOE NaJeHHUE,
abcomoTHO ymipyras aedopmaiusi, aOCOMIOTHO yMpyroe M aOCONIOTHO HEYNpPYroe CTOJKHOBEHHS, MOJEIH Tasa,
KUAKOCTH U TBEPIAOTO (KPUCTAIMYECKOTO) Tella, UAcalbHbIA a3, TOUYEUHBIA 3aps]l, OJHOPOIHOE DJIEKTPUUYECKOE
1oJIE;

pazinyuath YCaoBUS (TpaHULbI, 00JIACTH) MPUMEHUMOCTH (PU3WYECKUX 3aKOHOB, MOHMMAaTh BCEOOIUN XapakTep
(GyHIaMEHTAIbHBIX 3aKOHOB M OTPaHUYEHHOCTh MCTIOIb30BaHMsI YaCTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSICHATH MEXAaHMUYECKHE IMPOLECCHl M SBICHHS, UCIOJIB3Ys OCHOBHBIC MOJIOKEHUS U 3aKOHBI
MEXaHUKUA (OTHOCUTEJIBHOCTh MEXaHHMYECKOTO JBUXKEHUSA, (HOpMYJIbl KUHEMATHKH PAaBHOYCKOPEHHOTO JBUXKEHUS,
npeoOpazoBanus ["anumest a1 CKOPOCTU U MEepeMellleHus, 3aKoHbl HploTOHA, MpUHIMIT OTHOCUTENbHOCTH [ anuiies,
3aKOH BCEMHPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHS MMITYyJIbCa U MEXaHMYECKON SHEPTUH, CBSA3b pabOTHI CHUJIBI C
U3MEHEHUEM MEXaHUYECKOM 5SHEpPruM, YCJIOBHS pPABHOBECHUS TBEPAOrO TeNa), MPU OSTOM HCIOJIb30BAThH
MaTEeMaTUYECKOE BhIPAKEHUE 3aKOHOB, YKAa3bIBaTh YCIOBUS MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB: MPEe0Opa3oBaHUI
I"anuiies, BTOpOro u TpeTbero 3ak0HOB HbIOTOHA, 3aKOHOB COXpPaHEHUs UMITYJIbCAa U MEXAHUYECKON DHEPIUH, 3aKOHA
BCEMUPHOT'O TATOTCHUS;

aHAJIM3UPOBATh U OOBACHSITH TEIUIOBBIE MPOLIECCHl U SIBJICHUS, UCMOJb3Yysl OCHOBHbIE MoJokeHHsI MKT u 3axoHbI
MOJIEKYJISIpHON (DMBUKH U TEPMOJUHAMUKHU (CBSI3b JABJICHUS HICAIBHOTO Ta3a CO CpeHE KMHETUYECKOW dHepruei
TEIIOBOI'O JBM)KECHHUSA U KOHLIEHTPALMEN €ro MOJIEKYJI, CBs3b TEMIEpATyphl BELIECTBA CO CPEAHEH KMHETUYECKOU
DHEpPruey TEIUIOBOIO JIBWKEHHUs €r0 YacTHlLl, CBA3b NABJIICHUSA HACAIBHOIO Ia3a ¢ KOHILIEHTPALMEHd MOJIEKYJ U €ro
TeMIeparypou, ypaBHenne MenaeneeBa—KnanelpoHna, epBplii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHUS YHEPIUU
B TEIUIOBBIX MPOLECCax), MPU 3TOM HCIOIb30BATh MATEMAaTHUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
IIPUMEHUMOCTH ypaBHeHUss Menaeneesa—Knanenpona;

aHAJIM3UPOBaTh U OOBSACHATH DJIEKTPUYECKHE SBJICHUS, MWCIOJb3ysSd OCHOBHBIC TMOJOXKEHHS U  3aKOHBI
AJIEKTPOJAMHAMUKHM  (3aKOH  COXpaHEHMs  JJIEKTPUYECKOro  3apsina, 3akoH KylloHa, MOTEHLIMAIbHOCTH
ANEKTPOCTATUYECKOTO IOJSA, NMPUHLMI CYNEPHO3ULIHUHA DIIEKTPUUYECKUX TMOJEH, IMPU ITOM YKa3blBas YCIOBHUS
NPUMEHUMOCTH 3aKkoHa KyloHa, a Takye MPaKTUYECKH Ba)KHbIE COOTHOLIEHHUS: 3aKOHBI OMa U1 yJacTKa UENd U JUIs
3aMKHYTOM 3JIEKTpUYeCKOil ien, 3akoH Jxoyns—Jlenna, npasuna Kupxroda, 3axonsr @apanest 1715 3JIEKTPOIN3a);
OMHUCHIBaTh (PU3MUECKHUE TPOIECCHl U SIBICHUS, HCIOJb3YsS BEJIMYMHBL: TEpEMEIIeHHE, CKOpPOCTb, YCKOpPEHHE,
VMMITYJIbC TE€Ja U CHUCTEMBI TEJl, CWJIAa, MOMEHT CHUJIbl, JABJICHHUE, TOTCHUNAJIBHAS DHEPrUs, KUHETUYECKAsT DHEPIus,
MEXaHU4ecKasi SHEprus, paboTa CHUJIbI, LICHTPOCTPEMHUTEIILHOE YCKOPEHHE, CHUJIa TSAXKECTH, CHJIa YIPYTrOCTH, Cuia
TPEHUS,, MOILIHOCTb, SHEPIrHs B3aUMOJEHUCTBHS Tena ¢ 3emiiéid BOIM3M €€ MOBEPXHOCTH, JIHEPrusi ynpyrou
aedopMalil MPYKUHBI, KOJUYECTBO TEIUIOTHI, a0CONIIOTHAs TeMIeparypa Tena, padoTa B TEpMOJIUHAMUKE,
BHYTPEHHSISI SHEPrus HJEaNbHOTO OJHOATOMHOTO Tras3a, padoTa HAeaJbHOTO rasza, OTHOCUTENbHAs BIIAXXHOCTb



Bo3nyxa, KIIJ[ maeanbHOro TEMJIOBOrO JABUTraTENs; AJMEKTPUUECKOE MOJE, HANPSHKEHHOCTh 3JIEKTPUYECKOIO IOJI,
HaNpsHKEHHOCTh IMOJII TOYEYHOIO 3apsifia WM 3apsDKEHHOrO Iapa B BAaKyyMe M B JIMAJIEKTPUKE, MOTEHLUAN
AJIEKTPOCTATUYECKOTO IOJIsI, PAa3HOCTh MOTEHIIMAJIOB, AIEKTPOABIKYILAs CUja, CUJIa TOKA, HANPSHKEHHUE, MOIIHOCTD
TOKa, 3JIEKTpUYECKasi €MKOCTh IJIOCKOTO KOHJIEHCATOpa, CONPOTUBIEHUE YyYacTKa IENU C MOCJIEIO0BAaTEIbHBIM M
napajuieIbHbIM COEUHEHUEM PE3UCTOPOB, FHEPTHUS ANEKTPUUECKOr0 MOJS KOHAEHCATOPa;

OOBACHATH OCOOEHHOCTH MPOTEKAHUS (PU3UUECKUX SIBJICHUN: MEXaHUYECKOE JBUKEHUE, TEIJIOBOE JIBHXKEHHE YaCTHUIL
BEIIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKEHHME, AUPPY3Hsi, HUCIApeHHE, KUIEHUE U KOHJEHcalus,
IUTABJICHUE W KPUCTALUIM3ALMS, HAIPaBICHHOCTh TEIUIONEpEAayu, HIIEKTPU3aLUs TeJ, 3KBUIIOTEHUIMAIbHOCTb
MTOBEPXHOCTH 3apSKEHHOTO MPOBOAHUKA;

MIPOBOJIUTh HMCCJIEJAOBAHME 3aBUCUMOCTH OJHON (PU3MUYECKOW BEIMYMHBI OT JIPYrOd C HCIOJIb30BAHHEM MPSMBIX
U3MEPEHUM, MpU OSTOM KOHCTPYMpPOBaThb YCTAHOBKY, (DUKCHUpPOBATh pE3YyJbTaThl IOJTYYEHHOM 3aBHUCHUMOCTHU
(u3nYecKuX BEJIMYMH B BUAE IpapUKOB C YYETOM aOCOJIOTHBIX MOTPEIIHOCTEW M3MEpPEHUi, JejaTh BBIBOABI IO
pe3ynbTaTam MCCIIEIOBAaHUS;

MPOBOJIUTHh KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIMYMH, IPU 3TOM BbIOMpATh ONTHUMAJIbHBIA METOJ M3MEpPEHHS,
OLICHUBATh A0COJIIOTHBIE U OTHOCUTEIbHBIEC MOTPELIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

OPOBOAUTH  OMNBITHI [0 MPOBEPKE MPEAJIOKEHHOM TMIOTE3bl: IUIAHUPOBATh  JIKCHEPUMEHT, COOUpaTh
DKCIIEPUMEHTAJIbHYK0 YCTAaHOBKY, aHAJM3MpPOBATh IIOJIYYEHHBIE pE3yJbTaTbl W JeJaTh BBIBOJ O CTaTyce
MPEITIOKEHHON TUIIOTESbI;

coOmoaTh MpaBuiia O€30MacHOr0 TpyAa MNpU MPOBEIECHUU HCCIEAOBAaHUMN B paMKax ydyeOHOTO SKCIEPUMEHTA,
OpaKTUKyMa W Y4eOHO-HCCIIENOBATENbCKOM M MPOEKTHOM JEATENbHOCTH C HCIOJb30BAHUEM H3MEPUTEIBHBIX
YCTPOUCTB U JaOOpPaTOPHOTO 000PYAOBAHMUS;

pemath pacy€THBIE 3a/layil C SIBHO 3aJaHHOW M HESBHO 3a/laHHOM (DHM3MUECKON MOJENbI0: Ha OCHOBAHMU aHAJIM3a
yclioBUsS. OOOCHOBBIBaTh BHIOOP (hHU3MUECKON Monenu, oTBevaronieil TpeOOBaHUSIM 3aJadyd, IPUMEHSTh (HOPMYJIbI,
3aKOHBI, 3aKOHOMEPHOCTH M TOCTyJaThl (PU3MYECKUX TEOPUN MPHU HUCHOJB30BAHUM MATEMAaTUYECKUX METOJ0B
penieHus 3aJad, MNPOBOAMTH PAcy€Tbl HA OCHOBAHMM HWMEIOIIMXCSA JAHHBIX, AHAJIU3UPOBATh peE3yJibTaThl M
KOPPEKTUPOBATh METO/IbI PELIEHUS C YYETOM MOJYYEHHBIX PE3YNIbTATOB;



permaTh KaueCTBEHHBIC 3a7a4d, TPEOYIOIMe MPUMEHEHHUSI 3HAHWUW W3 Pa3HBIX PA3CiioB Kypca (HU3HWKH, a TaKKe
UHTErpallud 3HAaHUW U3 JIPYTUX NPEIMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA: BBICTPAMBATH JIOTHYECKYIO LIETIOYKY
pacCyKJIeHUU ¢ OMOPOM Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUECKUE SIBIICHUS;

HCITOJTh30BaTh TEOPETUYECKHUE 3HAHUS JUIsI OOBSICHEHUS OCHOBHBIX MPUHITUIIOB PAOOTHI M3MEPUTEIBHBIX MPUOOPOB,
TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUECKHUX MTPOIIECCOB;

MPUBOANTH TPUMEPHI BKIATa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(QU3MKOB B Pa3BUTHE HAyKH, B OOBSICHCHHE
IIPOLIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIEHUBATH IMOCJEACTBHS OBITOBOM M MPOU3BOJCTBEHHOM NEATEIHLHOCTH YEJIOBEKA, CBA3AHHOW C
(bU3UYECKUMU TIPOIIECCaMU, C TMO3UIUMNA DSKOJOTMYECKOM OE€30MacHOCTH, TMPEJICTABICHUN O palMOHAIBHOM
MIPUPOIONIOIL30BAHAH, & TAK)KE Pa3yMHOM HCIOJIB30BAHUM JTOCTY)KCHUN HAYKH W TEXHOJIOTHHA IS JaTbHEUIIETO
Pa3BUTHS YEJIOBEYECKOTO 00IIECTBA;

OPUMEHSTh pa3IudHble CrnocoObl paboTel ¢ uHGOpManue (U3HNUECKOr0 CONEpKaHUs C HCIOJIb30BAHUEM
COBPEMEHHBIX HWH(MOPMAIMOHHBIX TEXHOJOTUH, TpPH ITOM HCIOJB30BaTh COBPEMEHHBbICE HMH(POPMAIMOHHBIC
TEXHOJIOTMHM JUIsI TIOMCKa, TEpepadOTKU W TIPEABSBICHHS YYCOHOW ¥ HAyYHO-TIONMYJISIPHOH HWH(POPMAIIHH,
CTPYKTYPUPOBAaHHSI W WHTEpIpETAlid HWHPOPMAIMK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYCCKU
aHAIM3UPOBATh MOJydYaeMyt0 HH(POPMAIIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUM, TaK
¥ Ha OCHOBE aHaJIM3a UCTOYHHMKA WH(OPMAITUH;

MIPOSIBJISITE OPTaHU3AIMOHHBIE W TI03HABATEIbHBIC YMEHHUS CAMOCTOSTEIHHOTO MPHOOPETEHUS HOBBIX 3HAHWKA B
IIPOIIeCCe BBITTOJIHEHUSI IPOSKTHBIX M YI€OHO-UCCIIEIOBATEILCKUX PadoT;

paboTaTh B TPYIIIE C UCIIOJHECHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, MIIAaHUPOBATh PabOTy TPYMIbI, PAlMOHATBHO
pactpenensiTh JeSITeIbHOCTh B HECTAaHJAPTHBIX CUTYAIUSAX, aJ€KBAaTHO OLICHUBATh BKJIAJl KaXXIOTO W3 y4aCTHUKOB
TPYIIBI B pEIIEHNE PacCMaTPUBAEMOM MPOOIIEMBI;

IPOSIBJISITH MOTHBAITUIO K Oyaymield mpopeCcCHOHAIBHON ASATEIBPHOCTH 0 CIEUATBLHOCTIM (HU3UKO-TEXHUYIECKOTO
npodus.



K xoniy oOyuenus B 11 knacce npeaMeTHbIE pe3yIbTaThl HA YIyOJIEHHOM YPOBHE JOJHKHBI OTpaXaTh CPOPMHUPOBAHHOCTD
y 00y4arommxcsi yMEeHHUM:

IOHUMATh POJib (PU3UKU B 3KOHOMHYECKOM, TEXHOJIOTMUYECKOM, COLMANbHON M ITHYECKOM cdepax NesTEIbHOCTH
YeJI0BEKa, POJIb U MECTO (PU3UKM B COBPEMEHHOW HAy4YHOW KapTUHE MHpA, POJIb ACTPOHOMHUHU B MPAKTHYECKOU
NEATEIBHOCTH  4YeJIOBeKa W JAJbHEWIIEM  HAayYHO-TEXHUYECKOM  Pa3BUTUHM, 3HAYCHHE  OIMCATENIBHOM,
CUCTEMATU3HPYIOUIEH, OOBSICHUTENBHOW U MPOTHOCTUYECKONM (YHKUHUNA (DPU3UUECKON TEOPUH — 3JIEKTPOJUHAMUKH,
CHELMAIbHOM TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOM (M3HMKH, pPOib (U3NYECKOM Teopuu B (POPMHPOBAHUU
IpPEICTaBICHUNA O (PU3NYECKOW KapTUHE MHUpa, MECTO (PU3MUECKOM KapTUHBI MUpa B OOIIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IIPUPOJIE;

pasnuyaTh yCIOBUS MPUMEHUMOCTU MOJENEH (PU3NUECKUX TEJ U MPOLIECCOB (SABJICHUI): OJJHOPOAHOE SIEKTPUUECKOE
U OJTHOPOJHOE MarHUTHOE IOJIsl, TApMOHUYECKUE KOJeOaHusl, MaTEMaTUUECKUM MAsSTHUK, UACAJbHBIA MPY>KUHHBINA
MasiTHUK, TApMOHUYECKHUE BOJIHBI, HJI€albHbIN KOJeOaTeabHbI KOHTYp, TOHKas JIMH3a, MOJeNIel aTroMa, aTOMHOTO
A/lpa 1 KBAaHTOBOW MOJIEJIN CBETA;

paziuyuath YCIoBUS (TpaHULbl, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB, MOHMMAaTh BCEOOIIUN XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB U OTPAaHUYEHHOCTb MCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSCHATH AJNEKTPOMArHUTHBIE MPOLIECCH U SIBJICHUSI, UCIIOJIb3YysI OCHOBHBIE MOJOXKEHUS M 3aKOHBI
AJIEKTPOJMHAMUKHA M CHEIHATIbHON TEOPHUH OTHOCUTEIBHOCTU (3aKOH COXPAaHEHUS 3JIEKTPUUYECKOTO 3apsja, cCuia
Awmmepa, cuna JlopeHna, 3aKOH SJIEKTPOMAarHUTHOM HMHAYKUMH, mpaBuio Jlenna, cBsa3p OJIC caMouMHOykuuu B
DJIEMEHTE DJIEKTPUYECKOM WEMH CO CKOPOCTBIO HM3MEHEHHsI CHJIbl TOKa, IMOCTYJAThl CHEUHAIBHOW TEOpUU
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAJIM3UPOBaTh U OOBICHATH KBAHTOBBIE IPOLIECCHI W SIBICHUSA, HCIOJb3Ysl MOJIOKEHUS KBAHTOBOM (HU3HKHU
(ypaBHeHue OWHmTEeHHA 11 (poToddderra, MepBbIA W BTOPOM MOCTynaTthl bopa, NPUHIUIT COOTHOIIEHUS
HeomnpenenéHHocten ['eifzenOepra, 3aKOHbI COXpPAHEHUsI 3apsSJOBOTO U MAcCOBOTO YHMCEI U DHEPTUU B SIEPHBIX
peaklMsIX, 3aKOH paJJuOaKTUBHOIO pacnaia);

OMHUCHIBaTh (PU3MUECKHE NPOLECCHl U SBICHHS, UCIOJIb3ys BEIUYHMHBI: HAMPSHKEHHOCTH AJIEKTPUYECKOTO MO,
ITOTEHLIHA AJIEKTPOCTATUYECKOTO I0JISA, PAa3HOCTh NMOTEHINUAIIOB, 3JIEKTPOABMKYINASL CUIJIA, MHIYKIUS MarHUTHOTO



MOJIsl, MarHUTHBIA MOTOK, cuia Awmrmepa, WHAYKTHUBHOCTb, JJEKTPOJABIDKYIIAs CHJIa CAMOMHAYKIIMH, SHEPTUs
MarHUTHOTO TOJISI MMPOBOJIHUKA C TOKOM, PEJSITUBUCTCKUM MMITYJIbC, TIOJIHASI SHEPTHUsI, SHEPTUs MOKOS CBOOOAHOMU
YaCTHI[bl, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsl Spa, SHEPTHUS CBSI3U S/Ipa;

OOBSCHATH OCOOEHHOCTH TMPOTEKaHWs (U3MUECKUX SBICHUMN: SJICKTPOMArHUTHAs WHIYKIUS, CaMOMHIYKIIHUS,
pe30HaHC, UHTEp(EepeHIusl BOIH, TUpaKius, AUCIEPCHUs], TIOJHOE BHYTPEHHEE OTpaKe€HHE, (POTOIIEKTPUUECKUN
abdext (potoaddekt), anbda- U Oera-pacmangbl sAEp, TramMMa-u3IydeHUe saep, (PU3MUecKue MPUHITUIIBI
CHEKTPaJIbHOTO aHajn3a U padoThI J1a3epa;

OTpeeNATh HAPaBJICHUE UHTYKIIUA MarHUTHOTO TIOJISl TPOBOIHUKA C TOKOM, CHIIBI AMIiepa U cuiibl JIopeHiia;
CTPOUTH U300paKEHHUE, CO3IaBAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOW JTMH30M, U pPACCYUTHIBATH €T0 XapaKTEPUCTHUKH;
MPUMEHSTh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKHE TOHATHSA, TEOPUU W 3aKOHBI JJIA aHalu3a U OOBICHEHUS
(pu3nYeCKuX MPOLECCOB, MPOUCXOIAIINX B 3BE3/1aX, B 3BE3IHBIX CUCTEMAX, B MEXIalaKTHUECKON Cpelie; JIBUKECHHUS
HeOECHBIX TeJI, DBOJIOIMH 3BE3]1 U BCceneHHOI;

IPOBOJUThH MCCIIEOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIUYMH C UCHOJIb30BAaHUEM MPSMBIX W3MEPEHHH, IPU 3TOM
KOHCTPYUpPOBATh yCTaHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJTYYCHHONW 3aBUCHUMOCTH (M3MUYECKUX BEIMYMH B BHIIE
rpaduKoB ¢ y4€TOM aOCOTIOTHBIX MOTPEITHOCTEH N3MEPEHHIA, AeTaTh BBIBOBI IO PE3YIbTaTaM UCCIICIOBAHMS,
IPOBOJANUTh KOCBEHHbIE U3MEPEHUs (PU3UUECKHX BEIMYUH, NPU 3TOM BBIOMPATh ONTHUMAJbHBIA METOJ HW3MEpEHus,
OLIEHHMBATh A0COJIIOTHBIE U OTHOCUTEIbHBIE OTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

NPOBOAWTH OMBITHl 1O TPOBEPKE TMPEUIOKCHHONW THUMOTE3bl: IJIAHUPOBAaTh  JKCIEPUMEHT, COOUpaTh
OKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, aHaJWU3WpOBATh IMIOJYYCHHBIE pE3yJbTaThl W JeNaTh BBIBOA O CTaTyce
MPEJIOKEHHOU TUITOTE3HI;

OTHCHIBATH METOIbI TMTOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUI;

co0moaTh npaBuia O€30MacHOro TpyAa NMpU MPOBEACHUHM HCCIEIOBAaHUN B paMKax Y4YeOHOIro SKCIIEPUMEHTA,
NpaKTHKyMa U Y4eOHO-HCCIEOBATENbCKOM W TPOEKTHOW MACSITENFHOCTH C HCIIOJIB30BAHUEM HW3MEPHUTEIbHBIX
YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS;

pemath pacy€THBIE 3a/layMl C SIBHO 3aJJaHHOW M HESBHO 3aJlaHHON (PM3MYECKON MOJENBIO: HAa OCHOBAaHMH aHAIHU3a
yCIIOBUSL BbIOMpaTh (PU3MUECKHe MOJAENH, OTBEYarolMe TpeOOBaHHSIM 3aJayd, MPUMEHSITh (POPMYJIbI, 3aKOHBI,



3aKOHOMEPHOCTH M TOCTYNAThl (PU3NYECKUX TEOPUM MTPU UCIOJIb30BAaHUU MAaTEMAaTUYECKUX METOJIOB PEIICHUS 33/1a4,
IPOBOJNUTH Pacy€Thl HA OCHOBAHMHU HMMEIOIUXCS JAHHBIX, AHAJU3UPOBATh PE3yNlbTAaThl U KOPPEKTUPOBATh METObI
pELICHUs ¢ YYETOM MOJyUYEHHBIX pPe3yIbTaTOB;

pelaTth KaueCTBEHHBbIC 3a7aud, TPeOyrolne MPUMEHEHHUS 3HAaHUW W3 PasHBIX Pa3leNioB Kypca (HU3WKH, a TaKKe
MHTErPAallMd 3HAHUW W3 JPYTUX NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATh JIOTMYECKYIO LIETIOUYKY
pacCyKJIEHU ¢ OMOPOM Ha N3YyUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKUE SBIICHUS;

UCIOJIb30BaTh TEOPETUUYECKNE 3HAHUSA U1 OOBSICHEHUSI OCHOBHBIX MPHUHIIUIIOB PA0OTHI U3MEPUTEIBHBIX PUOOPOB,
TEXHUYECKUX YCTPOUCTB M TEXHOJIOTMUECKUX ITPOLIECCOB;

MPUBOJNTH MPUMEPHI BKJIAJa POCCUWCKUX M 3apyO€kKHBIX YUEHBIX-(DM3HKOB B Pa3BUTHE HAyKH, B OOBSICHEHHE
MIPOLIECCOB OKPYIKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLICHUBATh MOCIEACTBUS OBITOBOM M IPOU3BOACTBEHHOM JNEATEIbHOCTH YEJIOBEKAa, CBA3aHHOU C
(u3znyecKkuMu MpoleccaMu, C MO3UIUN SKOJOrMYecKOM Oe30MacHOCTH, MPEACTaBICHUI O paluOHAIBHOM
IPUPOAOIIOIB30BAHNN, & TAKKE PA3yMHOM HCIIOJIb30BAHUM JOCTH)KEHMM HAYKM M TE€XHOJIOTMH IS JAJIbHEUIIEro
Pa3BUTHUS YETIOBEUECKOTO O0IIEeCTRA,;

MPUMEHATh pa3iIMyHble CrnocoObl padboThl ¢ uHGpOpMalMeil (U3NYECKOro COJepkKaHUs C HCIOJIb30BAHUEM
COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJOIHM, MpU 3TOM HCIOJB30BaTh COBPEMEHHBbIE HH(POPMALMOHHBIE
TEXHOJIOTMM JJIsi TOMCKa, IepepadOTKHM U MpeabsBICHUS Y4eOHOM UM HaydyHO-TIOMYJSIpHOM UHpOpManuy,
CTPYKTYPUPOBAHMSI W MHTEPIpETalud HHPOPMALMH, TOJYYEHHOM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3MPOBATh MOJydYaeMyt0 HH(POPMALIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOLUXCS 3HAHUM, TaK
Y Ha OCHOBE aHaJM3a UCTOYHHMKA UH(OpMAIUK;

NPOSIBIISATh OPraHU3alMOHHBIE W IO3HABATEIbHBIE YMEHHSI CaMOCTOSITEIbHOTO MPHOOPETEHUS HOBBIX 3HAHUM B
MIPOLIECCE BBIMOJIHEHUS IPOEKTHBIX U Y4eOHO-HCCIEA0BATEIbCKUX PadoT;

paboTarh B IpyIie ¢ UCIOIHEHUEM PaA3JIMYHBIX COLMAIBHBIX POJei, MIaHUPOBAaTh padOTy TPYMIbl, pallMOHATBHO
pacnpenesnsiTh AeSITeIbHOCTh B HECTaHJAPTHBIX CUTyalUsX, aJ€eKBaTHO OLIEHUBATh BKJIAJ KaXKIOTO M3 yYaCTHHUKOB
TpyNIbl B PelIEHUE paccCMaTprUBaeMOil MpoOIEMBI;



e TMPOSBIATH MOTHUBAILIUIO K Oymymier mpodecCHoHaTbHOM NEATeILHOCTH 10 CIIEIHATBHOCTAM (PH3UKO-TEXHUIECKOTO
npodus.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (mudpoBbie)
Konrpoabubie  IIpakTuueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 5
Hroro no pazgeny )
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 11 1
2.2 Junamuka 11
2.3 Craruka TBEpAOIO TENa 6
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 11
Hroro no paszneny 39
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/JINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 12
3.2 Tepmoannamuka. TerioBbIe MaITMHBI 16
33 ArperaTHble cocTostHUS BemlecTBa. dDa3oBbie 11 1
nepexoabl
Hroro 1o pasneny 39
Paznen 4. JIEKTPOJINHAMUKA
41 DeKTpUUEcKoe 1oJe 15
4.2 IToCTOSIHHBIN IEKTPUUECKUI TOK 12




4.3 Toku B pa3IuyHBIX cpenax 5
Uroro mo pazueny 32
Paznen 5. PUBHUYECKUN MPAKTUKYM
5.1 du3nyeckuil NPakTUKyM 16 16
Wroro no pazueny 16
PesepBHOe Bpemst 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 16




11 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HauMeHnoBaHue pa3aesioB H TeEM nudpoBLIe
Ne ni/m P Konrposbnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bceero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
1.1 MarautHoe 1moie 12
1.2 DeKTpOMarHuTHasE UHIYKITUS 11 1
Htoro no pazneny 23
Pa3nea 2. KOJIEBAHUSI U BOJIHbBI
2.1 MexaHnnyeckue KoueOaHus 7
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 12
53 MexaHnueckue U JeKTPOMarHUTHBIE g 1
BOJIHBI
2.4 Onruka 22 1
Hroro mo pazueny 49

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Wroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOIHOBOH Ayannu3m 12

4.2 ®uszrka aroma 4

43 ®u3MKa aTOMHOTO 7Ipa U 3JIEMEHTapHBIX 4

YaCTHI]




Uroro no pazgeny

20

5.1

DNIEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

9

Hroro no pazneny

Pazgen 6. PU3UUECKHA MIPAKTUKYM
6.1

9

Pu3n4ecKuil NPAKTUKYM

Hroro no pasaceiny

Paznesn 7. OBOBIIAIOHIEE TIOBTOPEHUE

16
16

16

Cucremaruzanus U 00001IeHne
71 IIPEIMETHOTO COJICPIKAHUS U OIbITa

' JESTSIIBHOCTH, IPHOOPETEHHOTO TTPU
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos

Hroro no paszneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

16




MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O IIPEIMETA «®U3UKA»

No /it

HanmenoBanune 0ObEKTOB U CpeaAcTB MaTCPpUAIIBHO-TCXHUICCKOT'O oOecreyeHus

1. IlepeyeHb YUeOHO-METOAMYECKOT0 00€eCIeYeHUsA

1.1. ®dusuka, 10 knace/ I'.5. Msakumes «M3patenscTBo «IIpocBerienne»
1.2. ®dusuka, 11 knace/ I'.5. Msakumes «M3aatenscTBo «IIpocBerienne»
1.3. | Coopnuk 3amad o pusuke, 10-11 xmacc/ O.U. I'pommnera «M3aaTenbcTBO « DK3aMEH»

2. lln¢pposbie 00pasoBaTeIbHBIE pecypchl

2.1.

http://fcior.edu.ru/ - dbenepanbHBINA TOPTAT MTKOJBHBIX ITU(POBBIX 00Pa30BATEIIBHBIX PECYPCOB

2.2.

http://www.school-collection.edu.ru/ - mudpossie 0OpazoBaTEIbHBIC PECYPCHI IS
00111600pa30BaTEIHLHOM IIIKOJIBI

3. Texuu4yeckue cpeacrsa 00y4eHHust

3.1 KowmmproTep — pabodee MecTo yunuTens 1
3.2 [IpoekTop 1
3.3 MoY 1
3.4 YcrpolicTBa BeIBOJIa 3ByKOBOM MH(pOpMaIUU (KOJIOHKH ) 1
3.5. [Tpesenramuu (LIOP) 1




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 176382614773150070335747769939328150673109022043
Bnageney LUwukadosa CeeTnana BanepbesHa

OeicTevTened C13.04.2023 no 12.04.2024
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