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INOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢pu3uke Ha YpOoBHE CpeJIHEro 00111ero 00pa3zoBaHus pa3padoTaHa Ha OCHOBE MOJIOKEHUN U TPeOOBAHMI K
pe3yibTaTaM OCBOEHHS OCHOBHOM 0Opa3zoBaTelibHOM mporpammsbl, npencrabieHHbix B GI'OC COO, a takxke ¢ y4éToM
denepasibHOM paboueit mporpammbl BocnuTaHus W KoHuenmuu npenojaBaHus ydeOHoro mpenMera «®dusuka» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepanuu, peann3yonmX OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

[Iporpamma 1o ¢u3uke ompenensieT o0s3aTeNbHOE NPEIMETHOE COJAEp)KaHHWE, YCTAaHABIMBACT PEKOMEHIYEMYIO
MOCJIE0BATEIBHOCTh M3YUYEHHSI TEM M PA3/EJOB YyYEOHOIrO MpeAMETa ¢ YYETOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX
CBsI3€H, JIOTMKM Y4YEOHOro Impolecca, BO3pacTHBIX oOcoOeHHocTel oOyvaromuxcs. Ilporpamma mno ¢usuke naér
MpEeJICTaBICHUE O IIENIAX, COAEP)KaHUU, OOIIeH cTpaTeruu OOYyYEeHHs, BOCIIUTAHUS M Pa3BUTHUSL OO0YYaIONINXCS CPEIACTBAMHU
yueOHoro npeamera «Pu3nka» Ha yriyoJIEHHOM YPOBHE.

Nzyuenne xypca Qu3uku yriyOon€HHOTO YpPOBHS IMO3BOJISIET peajn30BaTh 3aJadd Mpo(hecCHOHATBbHOW OpHUEHTAIHH,
HAIpaBJICHO Ha CO3JaHME YCIOBUM AJIi NPOSBICHUS CBOMX HMHTEIUIEKTYalbHBIX M TBOPUYECKHX CHOCOOHOCTEM KaXKIbIM
0o0y4Jaronumcs, KOTOpble HE0OXOUMBI JIJISl POAOIKEHUST 00pa30BaHusl B OPTaHU3AIUAX MPOGECCHOHATBHOTO 00pa30BaHUS
MO Pa3INYHBIM (PU3UKO-TEXHUIECKUM H UHKEHEPHBIM CIIEIUATbHOCTSIM.

B mporpamme mo ¢usuke ompeneistoTcs TUIaHUpyeMble pe3ysbTaThl OCBOCHHS Kypca (M3MKH Ha YPOBHE CPEIHEro
oOuiero o0pa3oBaHus: TMYHOCTHBIE, METAIIPEIMETHBIE, IpeAMETHBIE (Ha yriayOonéHHOM ypoBHe). HayuHo-MeTonomornueckoi
OCHOBOM [Is1 pa3paboTKu TpeOOBaHWI K JMYHOCTHBIM, METANpPEIMETHBIM M MPEAMETHBIM pe3yibTaTaM OOydaroluxcs,
OCBOMBIIIMX TMporpamMmy Mo (u3uMke Ha YpPOBHE CpeIHEro oO0Iiero oOpa3oBaHWs Ha YIIIyOJEHHOM YpOBHE, SBIISETCS
CHUCTEMHO-/ICITeTbHOCTHBIN MOIXO/I.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKU Ha yriyOJEHHOM ypOBHE, B TOM YHCIIE MPEIMETHBIE PE3yIbTaThl
0 rojiaM o0y4YeHus;

cojiepkanue yueOHoro npeamera «Ousukay 1o rojgam oOy4eHusl.

[IporpaMmma 1o Qu3MKEe HMEET NPUMEPHBIA XapakTep M MOXKET OBbITh HCHOJIb30BaHA YUYUTENSAMH (GU3UKH IS
COCTAaBJICHHSI CBOMX PabOYMX MPOTrpaMM.



[IporpaMma 1mo (u3uKe HE CKOBBIBAET TBOPYECKYIO HHHUIMATUBY YUMTENIEH W INPEAOCTaBISIET BO3MOXKHOCTH JJIS
peaiv3alid Pa3IUYHBIX METOJAMYECKUX TOAXOA0B K MPENojaBaHUI0 (PU3MKKM Ha YriayOJIEHHOM YPOBHE MpPH YCIOBUU
COXpaHEeHUs1 003aTeNFHOM YaCTH COACPKAHUS Kypca.

dusuka Kak Hayka 0 HauboJiee oOLIMX 3aKOHAX MPUPObI, BHICTYIIAsl B KAYECTBE yUEOHOIO MPEAMETA B LIKOJIE, BHOCUT
CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUU 00 okpyxatouiem Mupe. IlIkonbHbIN Kypc (U3MKK — CUCTEMOOOpa3yromui A
€CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB W SIBICHUH,
U3y4aeMbIX XUMHUEH, Oumosorueil, ¢uznueckoi reorpadueir u actpoHomueil. Vcnosb3oBaHue M aKTUBHOE NPHUMEHEHHE
(u3MYeCKUX 3HAHWIA OINPENENIWIIO XapakTep M OypHOE pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTHMH B cdepe HHEPreTUKH,
TpPaHCIIOPTa, OCBOEHMSI KOCMOCA, IMOJIyY€HHUs HOBBIX MaTEpUaOB C 3aJaHHbBIMU CBOMCTBamMu. M3ydyeHue (QU3MKH BHOCUT
OCHOBHOM BKJIaJ B (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOM KapTUHBI MHUpa oOydaromierocs, B (OpMHpOBaHHE YyMEHHIl
MPUMEHSATH HAYYHbI METO/I MIO3HAHUSI IPY BBITIOJIHEHUH UMH Y4€OHBIX HCCIIEI0BAHUN.

B ocHoBy Kkypca (u3uMKuM Ha ypoBHE CpeaHero oOmero oOpa3oBaHUs TMOJOXKEH psAJ HUIeH, KOTOpPhIE MOXKHO
paccMaTpUBaTh KaK MPUHIIMIBI €0 MOCTPOEHUS.

Hoesn yerocmuocmu. B cOOTBETCTBUHN € HEN KypC SIBISETCS JOTUUECKU 3aBEPIIEHHBIM, OH COAECPKUT MaTEepHall U3 BCEX
pa3nenoB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHON (PU3HKH.

Hoea z2enepanuzayuu. B coOTBETCTBUM C HEW MaTepuall Kypca (pU3MKH OOBEIUHEH BOKPYr (PU3HYECKUX TEOPHIA.
Benymum B kypce siBisieTcsi GOpMHPOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIIECTBE U MOJIE.

Hoen zymanumapuzayuu. EE peanuzanys NpeanonaracT HCIOIb30BaHUE T'YMaHUTAPHOTO MOTEHIMAaNa (U3HUYECKOM
HayKH, OCMBICJICHHE CBS3U Pa3BUTHUS (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
AKOJIOTUIECKUMHU MPOOTIEMaMHU.

Hoea npuknaonoit nanpasnennocmu. Kypc ¢busuku yriayOaE€HHOTO YpPOBHS MPEIONaraeT 3HaKOMCTBO C IIHPOKUM
KPYTOM TEXHUYECKUX U TEXHOJOTUYECKHX MPHIOKEHUN H3YyYEHHBIX TEOpUil W 3akoHOB. IIpu 3TOM paccMaTpuBaroTCs Ha
ypOBHE OOIIMX MPEICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, M TEXHOJIOTHUH.

Hoea 3xon0zuzayuu peann3yeTcsl MOCPEICTBOM BBEIEHUS 3JIEMEHTOB COAEPKaHUSA, MOCBIIIEHHBIX AKOJIOTHYECKUM
npo0jemMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takxke OOCYXAEeHHs MHpoOsiem
palMOHAIBHOIO IPUPOIONOIB30BAHUS U IKOJOTUMYECKON OE30MaCHOCTH.



OcBoeHnue cojepxkaHusi MPorpamMmsl 1Mo (HU3MKe JOJKHO ObITh TOCTPOEHO HA MPUHIUIIAX CUCTEMHO-AESITEIbHOCTHOTO
noaxomaa. Jlyis pusuku peanuszarus dTHX TPUHITUIOB 0a3upPyeTCsl Ha MCIOIb30BAHUHA CAMOCTOSITEIIBHOTO SKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCTBYIOMIEro Qaxropa yuyeOHOro mporecca. s yrimyOnéHHOro ypoBHS — 3TO CHCTEMa CaMOCTOSTEIBHOTO
YUEHUYECKOTO SKCIIEPUMEHTA, BKIIIOYAIONIETO (POHTAIBHBIE YYCHHUYECKHE OMBITHI MPH H3YYCHHH HOBOTO MaTepHana,
nabopatopHbie paboThl U paboTHI pakTUKyMa. [Ipr 3TOM BO3MOKHBI JIBa CItocoOa peanu3anuu GU3nIecKoro mpakTukyma. B
MEPBOM ClIydae MPaKTHUKyM MpoBoauTcs b0 B koHIEe 10 u 11 kmaccoB, 1u00 mocie MepBOro U BTOPOTO MOJIYTOAWM B
Ka)XJIOM U3 3TUX Kj1accoB. BTopoit cnoco0 — 3To UHTErpaius padoT mpakTUKyMa B CUCTEMY JJA0OpaTOPHBIX paboOT, KOTOpPbIE
MIPOBOJIATCS B TpoIlecce M3ydeHus pasnaena (temsl). [Ipu 3ToM moa paboTamMu MpakTHKyMa IMMOHUMAETCS CaMOCTOSATEILHOES
UCCJIEIOBaHKE, KOTOPOE MPOBOIUTCS MO PYKOBOACTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIAaroBO HHCTPYKIIUU.

B nporpamme no gusuke cuctemMa y4eHHYECKOro 3KCIEPUMEHTA, JJa0OpaTOPHBIX pabOT M MpaKTUKyMa Mpe/CTaBlIeHa
eAVHBIM TIepeuHeM. BeIOOp TeMaTHKH I 3THX BHAOB YUYEHWUYECKHX MPAKTHUYCCKUX PaOOT OCYIIECTBISAETCS YYaCTHUKAMH
00pa3oBaTEIBLHOIO Mpollecca UCXOAs U3 0COOCHHOCTEH MOYPOUHOIro IJIAaHWPOBAHUSI W OCHAlICHUsl kaOuHeTa ¢uzuku. [lpu
ATOM 00ECTICUMBACTCS OBJIAJICHUE OOYJAOIIMMHUCS YMEHHUSIMHU TPOBOANTH MPSMBIE W KOCBEHHBIC U3MEPEHHUSI, NCCIICTOBAHMSI
3aBUCUMOCTEH (PM3MUECKUX BETMYMH U MIOCTAHOBKY OMBITOB O MPOBEPKE MPEAJIOKEHHBIX TUIIOTE3.

Bonbioe BHUMaHuE YIENSETCS PENICHUI0 pAacUETHBIX M KayeCTBEHHBIX 3amad. [Ipu sTom 1yisi pacu€THBIX 3amay
MIPUOPUTETOM SIBIISIFOTCS 33Jla4dl C SBHO 3aJaHHON M HESBHO 3aJaHHON (PU3NYECKOW MOJICIIBIO, TTO3BOJISIONINE MPUMEHSTH
M3Y4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjelia Kypca, TaK U MHTETPHUPYS MPUMEHEHUE 3HAHWN U3 Pa3HbBIX
paznmenoB. [lns KadyecTBEHHBIX 3ajlad TMPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha OOBSICHEHUE/TIPEJCKA3aHHe MPOTEKAHUS
(bu3MYeCcKuX SBJICHUN U TPOILIECCOB B OKpYXKAlOMEeH XU3HMU, TpeOyromue BbIOOpa (PU3WYECKOW MOAENU ISl CUTYyaIuH
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cooterctBum ¢ TpedoBanusiMu ®I'OC COO k maTepuaabHO-TEXHUYECKOMY 00ECIIEUCHHIO YU4eOHOTO Mpoliecca Kype
¢bu3uku yrayOiaEHHOTO ypOBHS Ha YPOBHE CPEIHETO O00IIero oOpa3oBaHUS JOJDKEH M3YydaThCs B YCIOBHSIX MPEIMETHOTO
kabunera. B xabunere pu3uku H0MKHO OBITH HEOOXOAMMOE JabopaTopHOE 000PYTOBAHKE NIJISi BBHIIOTHEHHS YKA3aHHBIX B
nporpamme 1o (U3NKE YUYEHHYECKHX OIBITOB, JTAOOPATOPHBIX pabOT M padOT MPAKTHKyMma, a TakKe JEMOHCTPAIIMOHHOE
obopynoBaHue.



JleMoHCTpaliMoHHOE 000py/oBaHue (HOPMHUPYETCS B COOTBETCTBUM C MPHUHIIMIIOM MUHHUMAJIBHOM JOCTATOYHOCTH H
oOecreuynBaeT TOCTAaHOBKY TEPEYUCICHHBIX B TporpamMme Mo (U3UKE KIIOYEBBIX IEMOHCTPAIMN IS HWCCIIEIOBAHUS
M3y4aeMbIX SBJICHUI U IIPOLIECCOB, SMIUPUUYECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, X TEXHUUYECKUX MPUMEHEHUMN.

JlabopaTopHoe o0OOpyJqOBaHUE JUIsI YYEHHYECKHX TMPAKTHUYECKUX paboT ¢GopMHUpyeTcs B BHJE TEMAaTHYECKHUX
KOMIUJIEKTOB M OOECIe4YMBaeTCsi B pacy€Te OJHOr0 KOMIUIEKTa Ha JABYX oOydarommxcs. TemMaTHyecKue KOMIUIEKTHI
1abopaTOpHOTO 000PYIOBAHUS JOJIKHBI OBITh MOCTPOCHBI HA KOMILJIEKCHOM HCIIOJIb30BAHWU AHAJOTOBBIX W IU(POBBIX
MpUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJI€ IU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMU LIEJISIMU U3y4€HUs PU3UKHU B 001IEM 00pPa30BAHUHU ABJISIOTCS:

dbopMHpoBaHWEe UHTEpeca M CTPEMJICHHS OOYYalolUMXCsi K HaydyHOMY H3YyYEHUIO TMPHUPOJBI, PpPa3BUTHUE HX
MHTEJUICKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTUE TMPEJCTABICHUI O HAy4YHOM METOJI€ TMO3HAHUS M (POPMHUPOBAHUE MCCIEAOBATEIHLCKOTO OTHOIIEHUS K
OKPY’KAIOIIUM SIBJICHUSIM;

dbopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa M3yUYECHHUS] OCHOB CTPOEHUSI MaTepuu U (yHIaMEHTAIbHBIX
3aKOHOB (DU3HKHU;

dbopMupoBaHre yMEHUIN OOBSCHATDH SBJICHHS C HCTIOIB30BAHUEM (PU3MUECKUX 3HAHUIN M HAYYHBIX JOKA3aTEIbCTB;

dbopmMupoBaHue MPEACTABICHUIN O POJIK (GU3UKHU JIJISL PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U TE€XHOJIOTHUIA;

pa3BUTHE MPEJCTABICHUI O BO3MOXHBIX chepax Oyaymie mpodeccuoHaaIbHON AeSTEIbHOCTH, CBI3aHHBIX C (DU3UKOM,
MOATOTOBKA K JaJTbHEHIIIEMYy 00YUYEHHUIO B 9TOM HAIPABJICHUH.

JlocTikeHre 3THX Iiesield oOeclieuynBaeTcs PEIICHUEeM CIEAYIOIUX 3aJad B IMpoIlecce M3y4YeHUs Kypca (U3MKA Ha
YpOBHE cpesiHero o01ero 0opa3oBaHus:

NpUOOpPETEHNE CUCTEMBbI 3HAHUN 00 OOIIMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSAX, BKIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOJIMHAMUKY, KBAHTOBYIO (PM3UKY U AJIEMEHTHI acTPOPU3UKH;

dbopMupoBaHrE YMEHUN MPUMEHATHh TEOPETHUUECCKUE 3HAHMS I OOBSICHEHUS (PU3NYECKUX SBIICHUN B TIPUPOJAC U JUIS
MPUHATHS TPAKTUUECKUX PEIICHUI B MOBCETHEBHOM KU3HMU;



OCBOCHHE CIIOCOOOB PEIICHMS PA3IMYHBIX 337a4 C SBHO 33JaHHOW (PU3MUYECKOW MOJENbIO, 3a/1ay, MOApa3yMeBaroIIX
CaMOCTOSITENIbHOE CO3JaHue (PU3NYECKOW MOJENH, aJeKBATHOM YCIOBUSAM 3aJadd, B TOM 4YHUCIE 3aJa4 HHKXEHEPHOTO
XapakTepa;

NOHUMaHue (U3NYECKUX OCHOB M MPUHIIUIIOB JIEUCTBUSI TEXHUUYECKUX YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB, UX
BJIMSIHUS Ha OKPY>KAIOIIYIO CPEy;

OBJIAJICHUE METOJIaMH CaMOCTOSATENLHOTO TUIAHUPOBAHUS M TPOBEACHUS (PU3NYECKUX SKCIEPUMEHTOB, aHaIM3a U
MHTEpIIpeTany HHHOPMAIIUH, OMIPEICTICHNUS TOCTOBEPHOCTH TOTYYEHHOTO PE3YIbTaTa;

CO3/IaHKE YCIOBHUH JIIsl pA3BUTHUS YMEHHUH MPOEKTHO-UCCIIEI0BATENLCKON, TBOPUECKON ACSITEITFHOCTH;

pa3BUTHE UHTEpeca K cepaM MpodhecCHnOHATBHOM e TENbHOCTH, CBSI3aHHON ¢ (PU3UKOM.

B cootBerctBum ¢ tpeboBanusiMu @I'OC COO yriyOn€HHBIA ypOBEHb M3Yy4eHHs ydueOHOro npeamera «Pusnka» Ha
YpPOBHE CpeHero oOuiero oOpa3oBaHUsi BbIOMpaeTCs OOYyYarOIUMMUCS, TJIAHUPYIOIIMMU MPOJOJDKEHHE O0pa3oBaHUS IO
CIEHUATBHOCTSIM (PU3UKO-TEXHUUECKOTO MTPOQHIISL.

Ha uzydenue ¢pusuku (yriyOn€HHbIA YPOBEHb) Ha YpPOBHE cpeaHero oduiero oopazosanust otBoautcs 340 vacos: B 10
kiacce — 170 gacoB (5 yacoB B Hezento), B 11 kimacce — 170 yacoB (5 yacoB B HEJIEINIO).

[Ipemnaraempiii B mporpamme 1o (U3MKE TMepedyeHb JIA0OpATOPHBIX M TMPAKTUYECKUX padOT  SBISICTCS
PEKOMEH/IOBAaHHBIM, YUYUTENb JelaeT BhIOOp MpoBedeHUs Ta00paTOpHBIX PabOT U OMBITOB C YYETOM HHIWBHUIYaTbHBIX
O0COOEHHOCTEH 00yJaromuXCs.



COJEPXAHUE OBYUYEHUA
10 KJTACC

Pa3znes 1. Hayunblii MeTO MO3HAHNSI IPUPOBI.

®uzuka — QyHIAaMEHTalIbHAsI Hayka o npupoze. HayuyHblil MeTOn MO3HAHWS UM METOAbI MCCIAEAOBaHUS (DU3UUECKHUX
SIBJICHUM.

DKCIEpUMEHT U TEOpUsl B IIpoLecce NMO3HaHus Npuposl. Habmoaenue u skcriepuMenT B (pusmke.

Cnoco0Obl u3MepeHust (PU3MUECKUMX BEIUYMH (aHAJIOrOBBIE M LIM(PPOBBIE HU3MEPUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE
JATYUKOBBIE CHCTEMBI).

[TorpemnocTu u3mMepeHuit GU3NYECKUX BETUUHMH (AOCOMIOTHASI U OTHOCUTENIbHASA).

MonenupoBanue (U3MUECKUX SBJICHUN U MPOIECCOB (MaTepHalibHas TOYKa, aOCOIIOTHO TBEPIAOE TENO, UACaIbHas
KUJKOCTh, WJICAJIbHBIN Ta3, TOUYCUHBIN 3apsn). I'umore3a. dusnueckuii 3aK0H, TPaHUIIBI €r0 MPUMEHUMOCTH. DuzndecKas
TEOPHSL.

Ponb u MmecTo pusuku B popMUpPOBAHUU COBPEMEHHOW HAYYHOU KAPTUHBI MUPA, B IPAKTUYECKON AEATEIBHOCTHU JIHOJEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

W3mepenue cuiibl TOKa W HAOpsOKEHUS B LENM TOCTOSIHHOIO TOKa MPU IMOMOIIM aHAJOrOBBIX U HU(POBBIX
MU3MEPUTENBLHBIX TPUOOPOB.

3HakoMCTBO ¢ 1u(poBoil nadbopatopuedt no ¢usuke. llpumepbl n3MepeHus (QU3NYECKUX BEIMYMH TPU MOMOIIU
KOMIIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe aBmxeHrne. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKEHHS. CHcTema oTcuéra.

[Ipsimas 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Paanyc-BekTop MarepuanbHON TOYKH, €0 MPOCKIMHU HA OCH CUCTEMBI KOOPAUHAT. TPaeKTOPHSI.



[lepemernenue, CKOpOCTh (CpeIHsSI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MAaTepUaIbHON TOYKU, UX MPOCKIIUU
Ha OCH cucTeMbl KoopauHat. ClloXKeHre MepEeMENIeHUH U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSAMOJIMHENHOE NBUKEHUE. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHUS U MYTH
MaTepUAIbHON TOUYKH OT BPEMEHHU U UX rpauKH.

CBoOosHOe majieHue. YCKopeHue CBOOOAHOro majaeHus. J[BrkeHue Tena, OpOILIEHHOTO IMOJA YIVIOM K TOPU30HTY.
3aBUCUMOCTH KOOPJUHAT, CKOPOCTH M YCKOPEHHUSI MaTePUATIbHONW TOUYKU OT BPEMEHHU U UX rpaduKH.

KpuBonuueintHoe nBuxeHue. J[BUKEHHME MATEPUATIBbHOW TOYKM IO OKPYXKHOCTH. YTJIOBas W JIMHEHHAS CKOPOCTh.
[Tepuon u yactoTa obpaienus. LlenTpocTpemMuTenbHoe (HOpMAIBHOE), KacaTeabHOE (TAaHTEHIIMAIBHOE) U MOJTHOE YCKOPEHUE
MaTepUAIbHON TOYKH.

TexHu4yeckre yCTpONCTBA U TEXHOJIOTUYECKUE MPOLIECCHI: COUAOMETP, IBHKEHUE CHAPSAJOB, IIEMHBIE, IIECTEPEHUATHIC
1 peMEHHBIE TTepejauu, CKOPOCTHBIC JIUPTHI.

Jemoncmpayuu.

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XapaKTEPUCTUK TBUKEHUS.

CriocoObl uccien0BaHusl IBH>KCHUM.

Nnntoctpanus npeaebHOro Nepexo/ia i n3MEpEHNe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBanHue NABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pPa3pe:KEHHOM MPOCTPAHCTBE.

Hab6nronenue nBmkeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HanpasneHnue ckopocTu pu ABUAKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHUE IMyTEM, TPAEKTOPHI1, CKOPOCTEM ABUKEHUS OJTHOTO M TOTO K€ Tejla B Pa3HbIX CUCTEMaxX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPaKmuKym.

N3ydenne HepaBHOMEPHOTO JIBH>KEHUS € LIEIBIO OMPEIeNIEHUS] MTHOBEHHON CKOPOCTH.

N3MmepeHne ycKopeHus Ipu IPsIMOJIMHEHHOM PAaBHOYCKOPEHHOM JIBU>KEHUU 110 HAKJIOHHOW IUIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUHU.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUs (PEKOMEHI0BAHO MCIOb30BaHue LIUPPOBOI J1ab0paToOpun).



N3yuenue nBUKEHUs Tena, OpPOIIEHHOrO0 TOpU30HTANBbHO. [IpoBepka TUMOTE3bl O MPSAMON MPOMOPLMOHATIBHOM

3aBHUCUMOCTHU MCKAY AAJIbHOCTBIO 10JIETa U HaYaJIbHOM CKOPOCTBIO TCJIA.

N3yueHne nBMKEHUS TeJIa MO OKPYKHOCTH € MOCTOSIHHOM IO MOJIYJII0 CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH TTeprojia oOpalieHus KOHHYeCKOro MasTHUKA OT €ro MmapaMeTpoB.

Tema 2. lunamuxa.

[TepBoiit 3akoH HeroTona. MHepunanbubie cucteMbl oTcuéTa. [IpuHnmn otHocuTenbHOCTH [ anumnes. Hennepuuanbabie

CUCTEMBbI OTCUETA (OTpeieTIeHre, IPUMEPHI).

Macca tena. Cuna. [IpuHIun cynepno3uiuu Cuil.

Bropoii 3akoH HeroTOHA 17151 MaTepraaIbHON TOUYKH.

Tperuit 3akoH HeroTOHA 111 MaTepUAIbHBIX TOUCK.

3aKOH BCEMUPHOTO TIATOTEHUS. DKBUBAJICHTHOCTh TPABUTAIMOHHON U MHEPTHOM MacCCHhlI.

Cuna TsxecTU. 3aBUCUMOCTb YCKOPEHHS CBOOOJHOTO MaJ€HUSI OT BBICOTHI HAJl MOBEPXHOCTHIO IUIAHETHI U OT

reorpapuyeckoil MupoThl. J[BukeHrne HeOECHBIX Tell U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABUKYIIErocst C yCKOPEHHUEM.
Cuna tpenms. Cyxoe Ttpenue. Cuna TpeHHUS CKOJbXeHUs W cwia TpeHus mnokos. Koaddunument tpenms. Cua

COIIPOTHUBJICHUS ITPU ABUKCHUHU TCJIA B JKUIKOCTHU UJIN I'a3c, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTCJIBbHOT'O ABUKCHHUS.

Hasnenune. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKUE ITPOLECCHI: TOAIIMITHUKY, IBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB.
Jemoncmpayuu.

HaGumoienue nBMKEHUs TeJl B MHEPLMAIBHBIX M HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpuHIIMIT OTHOCUTEIBHOCTH.

Kauenue nByX HUIMHAPOB WA IIAPOB Pa3HOW MACChl C OJWHAKOBBIM YCKOPEHUEM OTHOCUTEIBHO HEWHEPLHAIBHOU

CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOJACHCTBYIONIEH NPWIOKEHHBIX K TEIy CHJI C MPOU3BEAECHHEM MacChl Tella Ha €ro YCKOpPEHHUE B

VHEPLUAJIBHOU CUCTEME OTCYETA.

PaBencTBO CHJI, BOSBHUKAIOIIUX B PE3YJIbTATC BBaHMOﬂeﬁCTBHH TCII.



N3mepeHne macc o B3auMOJIEVCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABEME U MaICHHH.

[leHTpoOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHUJI TPEHUS MMOKOSI, KAUYEHHUS U CKOJIBKEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

N3mepenne paBHOAEHCTBYIONIEN CUII TPU ABUKEHUHU OpyCKa MO HAKJIOHHOM IJIOCKOCTH.

[IpoBepka runoTe3sl 0 HE3aBUCUMOCTH BPEMEHHU JIBUKEHUS OpyCKa MO HAKJIOHHOW IJIOCKOCTH Ha 3a/IaHHO€ PacCTOSHUE
OT €ro MaccChl.

HccnenoBanue 3aBUCMMOCTH CHII YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3MHOBOM 00paslie, oT ux aedopMaluu.

N3yueHune ABMKEHUSI CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JErKuil OJI0K.

N3mepenne ko3 duienTa TpeHus Mo BeIU4YuHe YIIoBoro kodpduimenta 3asucumocts Fry(N).

HccnenoBanue nBrxeHus Opycka Mo HAKJIOHHOM IJIOCKOCTH € IEPEMEHHBIM KO3(PPUIIMEHTOM TPEHHUS.

N3yueHue ABMKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpoe Teno. [locTynarenbHoe U BpalaTeabHOe ABUKEHUE TBEPAOTO Tena. MOMEHT CHIIbI OTHOCUTEIBHO
ocu BpaieHus. [1nedo cunbl. CnoxkeHne cuil, NPUII0KEHHbIX K TBEpAOMY Teiy. LIeHTp Tsxectu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TeNA.

YcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHuueckne yCTpOMCTBA W TEXHOJOTHMYECKHE IIPOLECCHI: KPOHIUTEHMH, CTPOUTENBHBIM KpaH, pelETJaThie
KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.
HccnenoBanue ycinoBuid paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAILICHUS.



KoHcTpyrnpoBaHne KpOHIITENHOB U PacU€T CUII YIPYTOCTH.

N3ydyeHne ycToMuMBOCTH TBEPOTO TEJIa, UMEIOLIETO TJIOMIAAb ONOPHI.

Tema 4. 3akonvl coxpanenus 6 Mexanuke.

Nmnynbee MaTepraibHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOUEK. LIeHTp Macc cucTteMbl MaTepUalibHBIX TOUEK. Teopema
O JIBMKCHUU LIEHTpa Macc.

Nmnynbe cUitbl U NU3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE OBMKCHUE.

MomeHT nmnysbca MaTepuaibHOU TOUku. [IpencraBienue 0 COXpaHEHN MOMEHTa UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

PaboTa cuiibl Ha MaJioM U Ha KOHEYHOM TiepemenieHuu. ['pagudeckoe npeacraBicHue padbOThl CUJIBL.

MOIIHOCTH CHUJIBI.

Kunernueckast sHeprust MatepuanbHoi Touku. Teopema 00 M3MEHEHUU KHHETUYECKOM YHEPTUU MaTepUaIbHON TOUKH.

[ToreHuuanbHple W HENOTEHUUMANbHbIE Ccuibl. [loTeHumanbHas osHeprusa. [loTeHunManbHasgs >SHEPrusi ynpyro
nehopMHUPOBAHHON TpYXHHBL. [loTeHIMaNbHAs SHEPrus Teida B OJHOPOJHOM TpaBUTAIMOHHOM Tosie. [loTeHmuanbHas
SHEPrus Teja B TPABUTAIIMOHHOM IOJIE€ OJHOPOJHOTO Iapa (BHyTpH M BHE 1miapa). Bropas kocMmuueckas cKkopocTh. TpeTbs
KOCMHYECKAsI CKOPOCTb.

CBs3b paOOThl HEMOTEHLUMAJIBHBIX CHJI C U3MEHEHHUEM MEXaHWYECKON HSHEpPrUuM CHCTEMbI Tell. 3aKOH COXpPaHEHHUS
MEXaHUYECKON SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyIun 114 uaeanbHOU )XUIKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPTHUH.

TexHUYeCKHE YyCTPOUCTBA U TEXHOJIOTHUYECKUE TMPOLIECCHI: JBUKECHUE PAKET, BOJOMET, KOIEP, MPYKUHHBIA MUCTOJIET,
TUPOCKOII, (PUTYPHOE KaTaHUE HA KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpAaHEHMS UMITYJIbCA.

PeakTuBHOE IBHIKEHHUE.

N3mepenre MOIHOCTH CHUJIBI.



W3meHeHune sHepruu Tea Mpu COBEPILICHUU PabOTHI.

B3auMHbIe nmpeBpaleHus] KUHETHYECKOW W MOTCHUHUAIBHON DHEPrud MPU JECUCTBUM HA TEJIO CUIbI TSKECTH U CHUJIBI
YIIPYTOCTH.

CoxpaHeHHe dHEPTUH MPU CBOOOTHOM MaJICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3mepenue umiryibca Tesna no TOpMO3HOMY ITYTH.

N3MmepeHue cuiibl TATH, CKOPOCTH MOJICIIH SJIEKTPOMOOUIISE U MOIITHOCTHU CHUJIBI TSITH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJIBCOM CHIIBL.

HccnenoBanue coxpaHeHus: UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEUCTBUM.

N3Mepenre KNHETHYECKON SHEPIUHU TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS MOTEHIUATBHOM SHEPTUH MPYKUHBI C pa0OTON CHUJTBI TPEHUSL.

Onpenenenue paboThl CUITBI TPEHUS TIPU ABUKEHUU TEJIa 110 HAKJIIOHHOM MJIOCKOCTH.

Paznen 3. Modsiekyisipuasi pu3nMka 1 TEpMOJAMHAMUKA.

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU MeoPUU.

OcHoBHBIE TIONIOKEHHST MoJieKyJsipHO-KuHeTndeckoil Teopun (MKT), ux omnbiTHOoe oOocHoBanue. Juddysus.
bpoyHoBCcKkoOe nBUKEHUE. XapaKTep NBUKECHUS U B3aUMOJICVCTBUS YaCTHI] BellecTBa. MOJEIu CTPOEHHUS Ta30B, KUJIKOCTEN U
TBEPABIX TEN U 0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeieil. Macca u pazmepsl MoJiekys (atomoB). KonndecTo
BeniecTBa. IlocrosHHas ABoraspo.

TeroBoe paBHoBecue. Temneparypa u ciocoos! e€ nzmepenus. [llkana remnepatyp Llenscusi.

Mopgenp uaeanbHOro rasa B MOJICKYJISIPHO-KMHETUYECKOM TEOPHM: YaCTUIbl ra3a JABHKYTCS XAOTHYECKM U HE
B3aUMOJECHUCTBYIOT JIPYT C APYTOM.

I"azoBbie 3akoHbl. YpaBHeHHe MeHneneeBa—Knanelipona. AGcontoTHast TemmepaTtypa (mkana temreparyp KenbBuHa).
3akon [lanpToHa. M30mporiecchl B HIeaqbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe mpejcTaBiIcHUE
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3b MEXIYy JABJICHUEM M CPEIHEH KUHETUYECKOW JHEPrHed MOCTYINATEIbHOIO TEIUIOBOTO ABMIKEHUS MOJICKYII
UeaIbHOTO raza (0OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETUUECKON TEOPUU HI€ATIbHOTO ra3a).



CBsi3b  aOCOJIIOTHOM — TeMIEpaTypbl TEPMOJMHAMUYECKOM CHCTEMBl CO CpelHEed KHHETUYECKOW dSHepruei
MOCTYIATEIBLHOTO TEMJIOBOTO JABMKEHUS €€ YACTHII.

Texandeckue ycTpocTBa M TEXHOJIOTHYECKUE TIPOIIECCHI: TEPMOMETP, 0apOMETp, OTYICHHE HAHOMATEPUAIIOB.

Jlemoncmpayuu.

Mopenu IBUKEHHUS YaCTUI] BELIECTBA.

Mopenb 6pOyHOBCKOTO JBUKEHUSI.

Buaeoponuk ¢ 3anuchbio peaibHOTO OPOYHOBCKOTO JBUKECHMUS.

Huddy3ust :KUIKOCTEN.

Mogens onbita llTepHa.

[IputsxeHne MOJIEKYIIL.

Mojienn KpUCTAUTMYECKUX PEUIETOK.

HabGnronenue u vicciiefoBaHUuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKyM.

WccnenoBanue nporecca yCTaHOBIICHUS TEIJIOBOTO PABHOBECHSI MPU TEIJIOOOMEHE MEXTY TOPSYEH U XOJIOAHOU BOIOM.

N3yuenune nzorepMudeckoro npoiecca (peKoOMEeHI0BaHO UCIIOJIb30BaHUE ITU(POBOIL TabopaTopun).

N3ydyeHnne n30xopHOTo npoiecca.

N3yuenune nzobapHoro mpoiiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckast (Tl) cucrema. 3agaHue BHEMIHMX YCJIOBUM ISl TEPMOJMHAMHYECKOM CUCTEMbl. BHeliHune u
BHYTpEHHUE mapaMeTpbl. [[apameTpbl TEPMOAMHAMUYECKON CHUCTEMBI KaK CPEIHHE 3HAUYCHUS BEIMYMH, ONMHUCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOITUYECKOM YPOBHE.

HyneBoe Hawano tepMomumHamuikd. CamMompou3BOJIbHAS pelakcaluss TEPMOJAMHAMUYECKOW CHCTEMBI K TEIJIOBOMY
PaBHOBECHIO.



Mogens uaeanpHOro rasa B TEPMOJMHAMHKE — CHCTEMA ypaBHEHM: ypaBHeHHe MenaeneeBa—Kmaneiipona u
BBIPAKEHUE NI BHYTPEHHEH JHEPrUU. Y CIOBHS NPUMEHHMOCTH 3TOW MOJENIH: HU3Kas KOHLEHTPALMsS YacCTHUL, BBICOKHE
TeMIepaTypbl. BeipaxxeHue 111 BHyTPEHHEW SJHEPTUU OAHOATOMHOTO UAEAIBHOTO rasa.

KBa3ucrarnueckue u HECTaTHUECKUE MTPOLECCHI.

DOnemMeHTapHas paboTa B TepMouHaMuKe. Beruncnenue padoThl 1o rpaduky npoiiecca Ha PV-auarpaMmme.

Tennonepenaua kak cnocod U3MEHEHHs BHYTPEHHEW SHEPTUU TEPMOJANHAMUYECKON CHUCTEMBI 0€3 COBEpILIEHUSI padOTHI.
KonBeknusi, TErmIonpoBOIHOCTb, H3TyYCHHE.

KomnuectBo TemmoTel. Temno€MKoCcTh Tenna. YaenbpHas U MOJISIpHAs TEINTIOEMKOCTH BEIIECTBA. YpaBHeHHe Maiiepa.
VYaenbHas TeruioTa cropaHusi TomuMBa. Pacuér konmmdecTBa TEIIIOTHI mpu Teruionepenade. [lonstue 00 amuabaTHOM
Iporuecce.

IlepBbIil 3aKOH TepMOAMHAMUKH. BHyTpeHHsAs sHeprus. KoamdecTBo TemioTsl U padoTa Kak Mepbl U3MEHEHUs
BHYTPEHHEUN YHEPTUH TEPMOJNHAMUYECKON CHCTEMBI.

BTopoii 3akOH TEpMOOMHAMHUKHM JUII PABHOBECHBIX ITPOLIECCOB: YEpe3 3aJaHHOE PABHOBECHOE COCTOSHHE
TEPMOJIMHAMHYECKOM CUCTEMbI TPOXOJIUT €MHCTBEHHAs aauadaTa. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3aKoH TepMOAMHAMUKH /JI1 HEPAaBHOBECHBIX MTPOLECCOB: HEBO3MOXKHO IEpelaTh TEIJIOTY OT 0oJjiee XOJIOAHOTO
Tena Kk 0osee HarpeTomy 0e3 komrieHcaruu (Knaysuyc). HeoOGpaTuMOCTh PUPOIHBIX TPOILIECCOB.

[Tpunuune! necteus TerioBbix MamuH. KII/I.

Makcumanbnoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTHYECKHE ACTIEKTHI HCIIOIb30BAHMS TEIUIOBBIX ABUTATENEH. TEernoBoe 3arpsAa3HeHNE OKPYKarOLIEN Cpeibl.

TexHuueckue ycTpoicTBa U TEXHOIOTUYECKUE MPOIIECCHI: XOJIOAMIBHUK, KOHIUITMOHED, TU3EIbHBIN U KapOropaTOPHBIA
JIBUTATENH, TapoBasi TypOMHA, MOJYyYE€HUE CBEPXHU3KUX TEMIEPaTyp, YTUIN3AIUSI «TEIJIOBBIX» OTXOJI0B C UCIIOJIb30BAHUEM
TEIJIOBOr0 Hacoca, yTHIIK3alis OMOOPTraHNnYeCKOro TOTUIMBA J1JIsl BBIPAOOTKU «TETUIOBOM» U 3JIEKTPOIHEPTHUU.

Jemoncmpayuu.

W3menenune Temmneparypsl pu aanadaTtuieckoM pacIIupeHUN.

Bo3znymHoe oruuso.

CpaBHeHUE yAENIbHBIX TEINIOEMKOCTEN BEILIECTB.



CniocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTHUU.

HccnenoBanue aquabaTHOTO mporiecca.

KomnbroTepHbie MOJIEN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, nPAKMUKYM.

N3mepenue yaeinbHON TEIITOEMKOCTH.

Hccnenosanue npoliiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO IpoLecca.

N3ydenune B3auMOCBSI3U SHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJICUCTBUS U TEMIIEPaTyphl KUTIEHUS KUJKOCTEH.

Tema 3. Acpecamuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3oBanue u KoHAeHcalus. Mcnapenue u kunenue. Y neapHas TeIrioTa napooopa3zoBaHusl.

HacelienHble W HEHachlleHHbIe TTaphl. KauecTBeHHass 3aBUCUMOCTD IIJIOTHOCTH M JIaBJICHUSI HACBIIIEHHOTO Tapa oOT
TeMIepaTypbl, UX HE3aBUCUMOCTb OT OOBEMA HACBHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYphl KUIIECHUS OT JaBJICHUSA B
AKUJKOCTH.

BraxxnocTh Bo3yxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAKHOCTD.

TBépnoe temo. Kpucrammmueckue u amMopdHbie Teina. AHH3OTPONUS CBOWCTB KpucTauioB. [lmaBneHue w
KpUCTaJUIh3aius. Y ieJbHas TerioTa miasieHus. Cyoaumanus.

Hedbopmanuu tBEporo Tena. Pactsukenne u cxxatue. Casur. Moayine FOnra. [pegen ynpyrux nedopmanuii.

TeroBoe pacimmpenue XUIKOCTEH U TBEPABIX Tesl, 00bEMHOE U JMHEHHOE paclIMpeHue. AHTAPMOHU3M TEIIOBBIX
KOJIeOaHMI YaCcTHUIl BEIIECTBA KaK MPUYMHA TEIJIOBOTO PAaCIIUPEHUs Tell (Ha KaYeCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHeprun B (ha30BHIX MEPEX0JIax.

YpaBHeHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHue. KoadduimeHT moBepxHOCTHOro HatsbkeHus. Kanumnspaeie spieHus. [laBieHuwe mon
HCKPUBJIEHHOM MOBEPXHOCTHIO XKUAKOCTU. PopMmyna Jlamaca.

TexHuyeckre yCTpoHUCTBa U TEXHOJIOTHUYECKUE MPOLECCHI: KUJIKHE KPUCTAIUIbI, COBPEMEHHBIE MaTEPUAIbI.

Jemoncmpayuu.

TennoBoe pacmnpeHue.



CBOIICTBA HACBHIILICHHBIX TAPOB.

Kunenue. Kurnenue npy noHM>XEHHOM TABJICHUM.

N3mepenune cuibl MOBEPXHOCTHOTO HATSXKEHUS.

ONBITEI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

KanunnspHsie siBaeHus.

Mojienn HEHBIOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAILUTMYECKOTO BEILIECTBA.

Bunbl nedopmarnimii.

Habmronenue mansix aedopmariimii.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHNS JKUIKOCTEN.

N3mepenue ynenbHON TEIUIOTHI IUIABIICHUS JIbA.

N3ydyeHne CBOMCTB HACBILIECHHBIX MAPOB.

N3mepenne abCOMOTHON BIAXKHOCTH BO3/IyXa U OLIEHKA MACChl ITapOB B MOMEIIICHUH.

N3mepenune koddduiimeHTa moBepXHOCTHOTO HATSHKCHUSI.

N3mepenne monyns FOnra.

UccnenoBanue 3aBucuMocTd AehopMaIiii pE3HHOBOTO 00pasiia OT MPUIOKEHHON K HEMY CHJTBI.

Paznen 4. DiaekTpoauHAMMKA.

Tema 1. dnexkmpuueckoe noie.

DnekTpu3aums Ten W €€ NPOSIBICHUA. OJIEKTpUYecKHi 3apsia. [[Ba Buma snekrpuueckux 3apsaaoB. lIpoBomHukw,
JUAJIEKTPUKHU U TIOJTYIIPOBOJHUKHU. DJIEMEHTAPHBINA STIEKTPUUECKUN 3apsil. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTo 3apsija.

B3aumoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH Kynona.

Dunektpuueckoe noje. Ero gelicTBre Ha 3JIEKTPUUECKHUE 3aPSIbI.



HanpsixénnocTs anektpudeckoro nosis. [Ipo6usiii 3apsi. JInHuM HanpspKEHHOCTH IIEKTpUdeckoro mosist. OaHopoaHoe
AIEKTPUYECKOE TOJIE.

[ToTeHIMATBHOCTh 3JIEKTPOCTATUYECKOrO TMOJds. Pa3HOCTh MOTEHIMANOB W HampsbkeHue. lloTeHuuanbHas sHeprus
3apsiia B JIEKTpOCTaTUYECKOM Tosie. [loTeHnman snekTpoctaTudeckoro mosis. CBsA3b HANPSKEHHOCTU MOJIA U Pa3HOCTH
MOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO MO (KaK OAHOPOJIHOTO, TAaK U HEOJHOPOIHOTO).

[TpyuHIMT Cynepno3uLUN SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apsikeHHOU cdephl. [lone paBHOMEPHO 3apsHKEHHOTO MO 00BbEMY IIapa.
[Tone paBHOMEpPHO 3apspDKEHHON O€CKOHEUHOM TIOoCcKOCTH. KapTuHbl JMHHUM HanpsokKEHHOCTH  ATUX  TOJIEM U
AKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEN.

[IpoBOJHUKH B 3IEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsA0B.

JIM3IEKTPUKH B JIEKTPOCTaTUUECKOM ToJie. JlusnekTpuueckas MpOHUIIAeMOCTh BEIIECTBRA.

Konpgencartop. 91ekTpo€MKOCTh KOHIEHCATOPA. DNEKTPOEMKOCTh TIIIOCKOTO KOHIEHCATOPA.

[TapannensHOe coequHeHue KoHaeHcaTopoB. [locnenoBaTenbHOE COEAMHEHNE KOHAEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATOPa.

JIBr>KeHue 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM I10JIE.

TexHuYecKre yCTPONCTBA U TEXHOJIOTHYECKHUE MPOIECCHI: AIEKTPOCKOI, JICKTPOMETP, IJIEKTPOCTaTUUECKas 3allluTa,
3a3eMJICHHE JIEKTPOIpUOOPOB, KOHJAEHCATOPhI, reHepaTop Bau ne ['paada.

Jlemoncmpayuu.

Y CTpOUCTBO Y MPUHLKII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TI0JI€ IBYX 3apsKEHHBIX IJIACTHH.

Mogens anekTpocTaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKM B AIEKTPUUYECKOM MOJIE.

DJIIEKTpOCTaTUYECKasl 3alUTa.

YCTpONCTBO U IENCTBUE KOHAEHCATOPA MIOCTOSHHON U IEPEMEHHON EMKOCTH.



3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTOpa OT IUIOIIAAX IUIACTHH, PACCTOSHMS MEXKIYy HHMHU H
TUAIEKTPUYECKON POHUIIAEMOCTH.

DHeprus 3JIEKTPUYECKOro OIS 3apsHKEHHOTO0 KOHIEHCAaTopa.

3apszKa U pa3psiika KOHJIEHCATOpa Yepe3 pe3UcCTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

OneHka ciiI B3aUMOJICUCTBUS 3apSKEHHBIX TEI.

HaGnronenue npeBpallieHns SHEPTUH 3apsKEHHOTO KOHJIEHCATOPa B SHEPTHIO U3ITYUYEHHUS CBETOIMO/A.

N3ydenune npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHLUATIOB (HAIPSXKEHUS ) IPU MOCIEI0BATEIbHOM COETUHEHUH KOHJEHCATOPOB.

Hccenenosanue paspsaga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanunwlit 31eKmpuyecKuil mox.

Cwuia Toka. I1ocTOsIHHBIN TOK.

VYca0BUs CyleCTBOBaHMSI MOCTOSTHHOTO 3JIeKTpuyeckoro Toka. Mcrounnku Toka. Hanpsxenne U u DJ1C &.

3akoH OMa JiJ1g yyacTKa LenHu.

DNEKTPUYECKOE COMPOTUBIIEHUE. 3AaBUCUMOCTh COIPOTUBJIEHUS! OJHOPOJHOTO IIPOBOJHUKA OT €ro JJIMHBI U IUIOLIAIN
IIONIEPEYHOT0 CEYEHNs. Y IEIbHOE CONTPOTUBJIEHNE BEIIECTBA.

[TocnenoBarenpHOE, MAPAIIENBHOE, CMEIIAHHOE COEIMHEHWE NMPOBOAHUKOB. Pacdér pa3BETBIEHHBIX JJEKTPUUECKUX
nenei. [Tpasuna Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOIIHOCTB NEKTPUYECKOTO TOKA. TeroBas MOIHOCTD, BBIAEIAEMAas HA PE3UCTOPE.

O/JIC u BHyTpeHHEE CONPOTHUBJICHHE MCTOYHMKA TOKa. 3akoH Oma uisi TOJHOM (3aMKHYTOM) AJIEKTPUUYECKOU Iemnu.
MouiHOCTh UCTOYHUKA TOKa. KOpOoTKOE 3aMbIKaHuE.

KonnencaTop B enu noCTOSIHHOTO TOKA.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE IMPOLECCHI: aMIIEPMETP, BOJBTMETP, PEOCTAT, CYETUYUK AIEKTPUUYECKOU
DHEPIUH.

Jlemoncmpayuu.



N3MepeHne cuitbl TOKa U HATIPSHKEHUSL.

HccnegoBanue 3aBUCUMOCTU CUJIbI TOKA OT HAIPSDKEHUS ISl pE3UCTOPA, JIAMITbl HAKaJIMBaHUS U CBETOIUO/IA.

3aBUCUMOCTh CONPOTUBIICHHUS UWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOIIAAM IONEPEYHOIO CEYECHHS U
Marepuarna.

Hccnenoanne 3aBUCUMOCTH CHJTBI TOKA OT CONPOTUBIICHHS TIPU TTOCTOSIHHOM HaIPSKEHUH.

IIpsimoe nzmepenue J/1C. KopoTkoe 3aMbIKaHN€E raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

CnocoObl coelMHEeHNs UICTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEK/Y MOTOCAMUA HCTOYHHUKA TOKA OT CUJIbI TOKA B LIETIH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

HccenenoBaHue CMEIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANPSKEHUS JIs1 JIAaMITbl HAKAJIMBAHMS.

VYBenuueHue npenesia u3MepeHus amnepmerpa (BoJabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO COMMPOTUBJICHUSI HCTOYHHUKA TOKA.

Nccnenoanue 3asucumocty JJ]C raapBaHUYECKOro 3J€MEHTA OT BPEMEHH ITPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXKY MOJOCAMHU UCTOYHUKA TOKA OT CHUJIbI TOKA B LIETIH.

HccnegoBanue 3aBUCUMOCTH TIOJIE3HOM MOITHOCTH UCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toxu 6 pa3iuuHbix cpedax.

DnekTpuyeckas NpOBOAUMOCTh PA3JIMYHBIX BELIECTB. DJIEKTPOHHAS MPOBOJMMOCTH TBEPABIX METAJIOB. 3aBUCUMOCTD
CONPOTHUBIIEHUS METANIOB OT Temneparypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCcKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHas M TMpPUMECHAs MPOBOAMMOCTbh TMOJYyNpOBOAHUKOB. CBOICTBa pP—N-mepexona.
[TorynpoBOTHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B AJIEKTPOJIMTAX. OJIEKTPOIUTHYECKAs Juccouuanus. Onektponu3. 3akonsl Dapanes mis
AIEKTPOJIN3A.



DJIIEKTpUYECKUM TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3psii. Pa3nmuuHbie TUIIBI CAMOCTOSTEIBHOTO
paspsaa. Monuus. [1nazma.

TexHuueckue yCTpoWCTBa M MPAKTUYECKOE NPHUMEHEHHWE: TIa30pa3psAIHbIE JIAMIIbI, 3JEKTPOHHO-JIydyeBas TpyoOKa,
MOJIYIIPOBOJHUKOBBIE MTPUOOPHI: AUOJ, TPAH3UCTOP, (POTOAUO/, CBETOJIMOM, TalbBaHKUKA, padUHUPOBAHUE MEJU, BBIIIJIAaBKA
ATIOMUHUS, SIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTbH COITPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

3akoHsblI anekTposn3a Papazes.

HckpoBoii pa3psaa U NpOBOAUMOCTD BO3/1yXa.

CpaBHeHrE MPOBOAUMOCTH METAJIIIOB U ITOJIYITPOBOJHUKOB.

OnHOCTOPOHHSS TPOBOAUMOCTD JUOA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

Habmronenue amexTpoiusa.

N3mepenue 3apsiia OHOBAJIEHTHOTO UOHA.

Hccnenoanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH THOJA.

Du3HYeCKUl MPAKTUKYM.

Crioco6b!1 n3mepenust GU3NUEeCKUX BEIMUMH C UCTIOJIb30BAHUEM AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U
KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOJIOTHBIE M OTHOCHUTEIBHBIC MOTPEITHOCTA H3MEPEHUN (PU3NYECKUX BEIIUYHUH.
O1nieHKa TpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX M3MEPEHU, UCCIEIOBAaHUN 3aBUCUMOCTEN (DU3UUYECKUX BEIUYMH, IPOBEPKA MPEITI0KEHHbBIX
runote3 (BpIOOp M3 paboOT, OMMCAHHBIX B TEMATHUYECKHX pas3fesax «YUCHUUYECKHH SKCIEPUMEHT, JabopaTopHbIE paboTHI,
MPAKTUKYM» ).

MeknpeaMeTHbIE CBA3H.



N3yuenune kypca ¢usuku yriay0iaéHHoro ypoBHsS B 10 kiacce OCYHIECTBISIETCS C YYETOM COJIEp KaTeNIbHBIX
MEXMPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTHH, XUMHUH, TeorpaQuu U TEXHOJIOTHH.

Mejxicnpeomemuvie nOHAMUA, C8A3AHHbBIE C UYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SBJICHHUE, HAYyYHBIN (axT,
runores3a, ¢usnueckas BeIMYMHA, 3aKOH, TEOpHs, HAOJIOJEHHE, SKCIEPUMEHT, MOJECIUPOBAHHUE, MOJEIb, H3MEpPEHUE,
NOTPENIHOCTH U3MEPEHUI, U3MEpUTEIIbHBIE TPUOOPHI, I POBas 1a00paTopusl.

Mamemamuka: penieHue cuctTeMbl ypaBHeHui. JIuneitHas ¢yHkuus, napadona, runepbosna, ux rpa@uKkd U CBONCTBA.
TpuroHomerpuyeckue (QPyHKIIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOKIECTBO.
BekTopbl 1 MX MPOEKIUU HA OCH KOOPJAHHAT, CJI0KEHHE BEKTOPOB.

buonozua: mexanmdeckoe IBUKEHHE B KMBOW mpupozae, auddysus, ocMoc, TEIUNIOOOMEH KHUBBIX OpPraHU3MOB,
TEIJIOBOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl, yTHIU3aIusl OMOOPraHMYEeCKOTO TOIUIMBA JJIS BBIPAOOTKH «TEIUIOBOM» U
ANEKTPOIHEPTHH, MOBEPXHOCTHOE HATSIKEHHE WM KalWJULSIPHBIE SBICHHUS B TMPUPOJE, AJIEKTPUUECKUE SIBJIICHUS B YKUBOU
PUPOJE.

Xumusa: TUCKPETHOE CTPOCHHUE BEILLIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJIApHAs Macca, OJIy4eHHe
HaHOMATEpPHUAJIOB, TEIIOBBIE CBOMCTBA TBEPIBIX TEN, KUAKOCTEW M Ta30B, KUIAKHE KPUCTAJUIbI, SJIEKTPUUYECKHUE CBOMCTBA
METAJIJIOB, AJIEKTPOJIUTHYECKAS TUCCOLMAIMS, TaTbBAHUKA, SJIEKTPOHHAS MUKPOCKOIIHUS.

TI'eocpagpua: BnaxxHocTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHKe ABMXKEHHUI C UCIIOJb30BAaHUEM MEXaHU3MOB, YUET CYXOT0O U KUAKOTO TPEHHUS B TEXHUKE,
CTaTUYECKUE KOHCTPYKUMHU (KPOHIUTEHH, periéTyaTble KOHCTPYKIIMM), UCIOJIb30BAHUE 3aKOHOB COXPAHEHHUS MEXAHUKU B
TEeXHUKE (TUPOCKOI, BOJOMET M JAPYTUE), ABUTATEIb BHYTPEHHETO CTOpaHMsl, MmapoBas TypOWHA, ObITOBOW XOJIOAMJIbHUK,
KOH/IMIIMOHEP, TEXHOJIOTUU TOJYYEHHUSI COBPEMEHHBIX MATEpUAJIOB, B TOM YKCJIE HAHOMATEPHaJIOB, U HAHOTEXHOJIOTHUU,
ANEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, Ta30pa3psiiHbIE JaMIIbl, MOJYNPOBOAHUKOBBIE MPHUOOPHI,
raJibBaHUKA.



11 KJTACC

Paznen 4. JiaekTpoauHaAMHKA.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUE MOCTOSHHBIX MAarHATOB M MPOBOJHHUKOB € TOKOM. MarHuTHoe 1osie. BeKTop MarHUTHON MHIYKIIHH.
[IpyHIMI Cynepno3uMy MATHUTHBIX ITOJIEN. JINHUY MarHUTHON MHIYKLIHUH.

MarsuTHoe€ 1osje NpoBOJAHHUKA C TOKOM (IIPSMOTO IPOBOJHUKA, KATYIIKK U KPyrOBOro BUTKa). OnbIT Dpcreaa.

Cuna Amriepa, €€ HarpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, €€ HanpaBJieHUE U MOAYJIb. [[BHKEHME 3apsHKEHHOM 4acTUIBl B OJTHOPOJHOM MarHUTHOM nojie. Pabota
cuibl Jlopenna.

MaruuTtHOE nosne B BemecTse. PeppOMarHeTUKH, Mapa- U JUaMarHETHKU.

TexHu4yeckre yCTpOMCTBA W TEXHOJIOTMYECKHE IPOLECCHI: IMPUMEHEHUE MOCTOSIHHBIX MAarHHUTOB, 3JIEKTPOMArHUTOB,
TECTEP-MYyJbTUMETP, JIEKTPOABUraTENb SIKOOU, YCKOPUTENIHU 3JIEMEHTAPHBIX YaCTHUII.

Jlemoncmpayuu.

KapTrHa nuHUI MTHAYKIIMK MarHUTHOTO TIOJIS MOJI0COBOTO U TIOJIKOBOOOPA3HOTO MOCTOSHHBIX MarHUTOB.

KapTtuna nmuHAIM MarHUTHOW MHAYKLIWAH TOJISI JJIMHHOTO IIPSIMOTO IIPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJIHHKA,
KAaTYLIKH C TOKOM.

B3aumogericTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Jevictue cumel JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

HaGnronenue aBrm>XeHUs My4yKa 3JEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIUTT ASUCTBUS ANEKTPOUZMEPUTEIHHOTO TPUOOPA MATHUTOAIEKTPHUECKOU CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HccnenoBanre MarHuTHOTO OIS TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (eppOMarHETUKOB.

Hccnenoanue AeCTBUS NOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.



N3mepenue cuibl Amiiepa.

N3ydenne 3aBUCUMOCTH CUIIBI AMIIEpa OT CUJIbI TOKA.

Ornpenenenrne MarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. Inekmpomaznumnan uHOYKYuU.

SIBiieHUE DJIEKTpOMAarHUTHOM HWHAYKUMHU. IloTOK BekTopa MarHuTHOM wuHAYKIUU. IC uHIyKnuu. 3aKoH
ajeKTpoMarHuTHoW uHaykiuu @apanes. Buxperoe snekrpudeckoe nose. Toku Dyko.

OJ1C uHayKUMK B TPOBOIHUKE, JBUKYIIIEMCS B OJTHOPOJTHOM MarHUTHOM TIOJIE.

IIpaBuino Jlenna.

NuaykTuBHOCTh. KaTyllika HHAYKTUBHOCTH B LIETIM TOCTOSIHHOTO TOKa. fIBjaeHue caMouHAYKIUKU. D/]C caMOMHIYKIINH.

DHeprusi MAarHUTHOTO MOJISl KaTYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHl: MHAYKIIMOHHAS T€4Yb, COJIEHOWU/I, 3alUTa OT SJICKTPU3ALUN
TEeJI TIPU ABMKEHUHM B MAarHUTHOM M0Jie 3eMIIH.

Jlemoncmpayuu.

Habmronenue ssBIeHUsI JICKTPOMArHUTHON MHIYKITUH.

UccnenoBanue 3aBucumoctu 3/JC MHIYKIIMA OT CKOPOCTH U3MEHEHUS MAarHUTHOTO MTOTOKA.

IIpaBuino Jlenna.

[Tanenrie MarauTa B aTFOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHne caMOMHAYKITUH.

Uccnenosanue 3asucumoctu IJIC caMOUHIYKIIMU OT CKOPOCTH U3MEHEHUS CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

UccnenoBanue sBiIEHUS 3JIEKTPOMATHUTHON UHAYKIIUH.

Onpenenenre MHIYKIIMU BUXPEBOIO MATHUTHOTO TOJISL.

Uccnenosanue siBIIeHUS] CAMOUHYKIIHH.

COopka MoJIeNn IEKTPOMArHuTHOTO FreHepaTopa.

Pa3nea 5. Kojie0anus v BOJIHEI.



Tema 1. Mexanuueckue Koneoanus.

Konebartenbnas cuctema. CBOOOAHBIE KOJIEOAHMUS.

l'apmonunueckue kosneOanusa. KuHemaTuyeckoe M JUHAMHYECKOE OIMCAHHME. ODHEPreTUYECKOoe OMUCaHUE (3aKOH
COXpaHEHUsI MEXaHWYeCKoW »sHepruu). BbIBOA IWHAMUYECKOTO OMNHUCAaHUS TapMOHUYECKUX KoJieOaHUM U3 UX
AHEPreTUYECKOr0 U KWHEMAaTUYECKOTO OMUCAHUSL.

Amiutyna u ¢aza xoneOanuii. CBsi3b aMIUITUTY/IbI KOJCOAHUI HCXOMHON BEJMYMHBI C aMIUIMTYJaMU KOJIeOaHUN e
CKOPOCTH U YCKOPEHHUSI.

Ilepuon m uacrtora kosebanuid. I[lepuon manbix CBOOOAHBIX KOJEOAHWNA MaTreMaTH4YecKoro masitHuka. llepuon
CBOOOJIHBIX KOJICOAHHM MPY>KMHHOTO MasITHUKA.

[lonsitTue o 3aryxaromux KoJebaHusXx. BeiHykneHHble KoneOanus. Pe3onanc. Pe3onancHass kpuBas. Biusnue
3aTyXxaHUs Ha BUJ PE30HAHCHOW KpUBOW. ABTOKOJIEOAHMS.

TexHuYecKkre yCTpPOMCTBA M TEXHOJOTMYECKUE IMPOIECChl: METPOHOM, Yachl, Kadyelid, MYy3bIKaJlbHbIE HUHCTPYMEHTHI,
celicmorpad.

Jlemoncmpayuu.

3anuck K0ye0aTeILHOTO IBMKCHHUS.

HaOnronenue He3aBUCUMOCTH MEPHUOJIa MAJTbIX KOJIEOAHUH Tpy3a HA HUTH OT aMIUTUTY/IbI.

UccnenoBanue 3atyxaromux Kojie0aHui U 3aBUCUMOCTH TIepHOo/a CBOOOIHBIX KOJEOaHUN OT COMPOTUBIICHHUS.

UccnenoBanune kosiebaHuii Tpy3a Ha MAacCHUBHOHM TPYXKHWHE C IIEJbI0 (POPMUPOBAHUS TPEJCTABICHUN 00 HaAeaTbHOMN
MOJIEH PYKUHHOTO MasATHUKA.

3aK0H COXpAaHEHUS PHEPTUH MPU KOJICOAHUIX Ipy3a Ha MPYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHUIA.

Habmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3mepenne nmeproaa cBOOOTHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MasiTHUKOB.

N3ydenune 3aKk0HOB ABUKEHUSI TeJIa B XOJIe KOJeOaHU Ha yIIPYyroM IMOjBeCe.

N3yuenne nBMKEHNSI HUTSAHOIO MasiTHUKA.



[IpeoOpazoBaHue SHEPTUH B PY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIOUINX KOJeOaHUH.

HccnenoBanue BHIHYKICHHBIX KOJCOAHUA.

Tema 2. Inekmpomaznummnsle Kojiedanus.

Koneb6arenbnbiit KoHTYp. CBOOOAHBIE 3JEKTPOMATHUTHBIE KOJIEOAHUS B HI€AIbHOM KosiebaTenbHOM KOHType. DopMyna
Tomcona. CBsi3b aMIUIMTY/IBI 3apsiia KOHAEHCATOPA C aMIUIUTYI0M CUIIBI TOKA B KOJI€0ATEIbHOM KOHTYDE.

3aKOH COXpAHEHUs SHEPTUH B UACATBHOM KOJe0aTeIbHOM KOHTYpE.

3aryxarouue 3JIeKTpOMarHuTHbIe KojieOaHus. BbIHYKI€HHbIE 3JIEKTPOMArHUTHbIE KOJIEOAHHUS.

IlepeMeHHBII TOK. MOIIHOCT IEPEMEHHOTO TOKA. AMIUINTYAHOE U IEUCTBYIOIIEE 3HAYECHUE CUJIbI TOKA U HAIIPSI)KEHUS
IIpU Pa3IMdHON opMe 3aBUCUMOCTH IEPEMEHHOTO TOKA OT BPEMEHHU.

CuHycouaaJIbHbIA NEpEMEHHBIA TOK. Pe3ncrop, KOHAEHCATOp M KaTyllKa WHIYKTUBHOCTU B LENU CHUHYCOUIAIBHOIO
IIEPEMEHHOT0 TOKa. Pe3oHaHc TOKOB. Pe30HaHC HanpsHKEHUN.

Nneanshbiii Tpanchopmartop. [IponzBoactso, nepenaya 1 NOTpedICHNE AIEKTPUIECKON SHEPTHH.

OKOJIOTHYECKHE PHUCKH IpU NPOU3BOJACTBE 3JEKTpodHEepruu. KynpTypa HCIONB30BaHUS JJIEKTPOSHEPTHH B
[TOBCEJHEBHOM KU3HU.

TexHrueckue yCTpoMCTBa M TEXHOJOTMYECKHE MPOLIECCHI: 3IEKTPUUYECKUH 3BOHOK, F€HEpaTop NEPEMEHHOIO TOKa,
JIMHUY 3JIEKTponepeay.

Jlemoncmpayuu.

CB0OOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

3aBUCHUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTH KOHTYpa.

OcumimorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaAHUH.

['eneparop He3aTyXarOIIKX IEKTPOMArHUTHBIX KOJIEOAHUM.

Mopeinb 31eKTPOMAarHuTHOTO TeHepaTopa.

BoinykeHHbIE CHHYCOMIabHbIE KOJIEOaHMS.

Pesuctop, karyiika THAYKTUBHOCTH ¥ KOHIEHCATOP B 1M MEPEMEHHOIO TOKA.

Pe3onaHc npu nociaegoBaTEIbHOM COEAUHEHUH PE3UCTOPA, KATYIIKA HHAYKTUBHOCTHA U KOHIEHCATOPA.



VY cTpolCTBO M IPUHITUI ACUCTBUS TpaHCPopMaTopa.

Mopenps TMHUY IEKTpONEpEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3yuenue tpancpopmaropa.

Hccnenoanne nepeMEHHOr0 TOKa 4epe3 MOCIEN0BATENBHO COETMHEHHBIE KOHAECHCATOP, KATYIIKY U PE3UCTOP.

HabGnronenue 35eKTpoMarHiTHOrO pe30HaHca.

HccnenoBanue paboThl MCTOUHHUKOB CBETA B IIEMHU IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMaHUNHbLE G0JIHbI.

MexaHnueckrue BOJIHBI, YCIIOBHS HMX pacnpoctpaHeHus. llomepednsle W MpoAoJibHBbIE BOJIHBL. llepuoa, CKOpoOCTb
pacnpocTpaHeHusi U JIMHA BOJHBL. CBONCTBA MEXaHWYECKUX BOJH: OTpPaXXEHUE, MpeJOMIICHUE, WHTEpPEpEeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. YCIIOBHUSI W3JIyYEHHUs DSJICKTPOMArHUTHBIX BOJIH. B3auMHas opueHTanus BEKTOPOB B
3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IPEIOMIICHHUE, MOISpU3alusl, UHTEpPEpeHLHs U TU(paKIus.

[Ixana ’MeKTpoMarHuTHLIX BOJIH. [IpuMeHeHre 2JIeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpuHLMIBI pauOCBSI3U U TelleBUACHUA. Panronokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEIBI.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE WHCTPYMEHTHI, pajap, paauONpUEMHUK,
TEJEBU30p, aHTeHHa, TenedoH, CBYU-nieus, ynbTpa3ByKkoBas JUarHOCTUKA B TEXHUKE U MEAUIIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue M pacpOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HaGnronenue otpakeHus: M NpeIOMIICHHUS] MEXaHUYECKHUX BOJIH.



Ha6nronenue nnatepdepennnn u qudpakini MEXaHUYECKUX BOJIH.

AKyCTUYECKHU PE30OHAHC.

CBoiicTBa yIbTpa3ByKa U €ro MIPUMEHEHHUE.

HaGnronenue cBsi3M rpOMKOCTH 3ByKa M BHICOTHI TOHA C aMILTUTYIOM U 4aCTOTOM KoJieOaHUM.

WccnenoBanue CBOMCTB  AJEKTPOMArHUTHBIX  BOJIH: OTpaXEeHHE, MpeTOMIICHHE, TMojspusanus, audpaxius,
uHTephepeHITHS.

OOGHapyxeHue nHPpaKpacHOro U yIbTPadhrOIECTOBOTO U3ITYUEHUMH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3yuyenue napamMeTpoB 3ByKOBOU BOJIHBI.

N3yuyenue pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMomnHEHOE pacpOCTpaHEHNE CBETA B OAHOPOAHOM cpene. JIyd cBeTa. ToueuHbI HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoenune nzodpaxenuil B miockom 3epkaie. Chepuueckue 3epkaa.

[Ipenomiienne cBeta. 3akOHBI MpENOMIICHHUS cBeTa. AOCOMIOTHBIN TMOKa3zarenab mpenomiieHus. OTHOCUTEIbHBIN
IOKa3aTesb npeaomiieHus. 1IocTOSHCTBO 4acTOTHI CBETAa M COOTHOILIEHHWE JJIMH BOJIH IPU MEPEXOJE MOHOXPOMATHYECKOTO
CBETa 4Yepe3 rpaHully paszesna AByX ONTHYECKUX CpPE.

Xop myueii B npusme. [ucnepcus ceera. CnoxxHbli cocTaB Oenoro cBera. L{Ber.

[TomHoe BHyTpeHHEE oTpaxkeHue. [IpeaenbHbIi yroJl OJIHOTO BHYTPEHHETO OTPAXKEHUS.

Cobuparoue u paccenBaromye JuH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSHUE M ONTHYECKasl Cujla TOHKOM JIMH3BI.
3aBUCUMOCTh (POKYCHOTO pPacCTOSIHUSI TOHKOHM c(epuueckod JMH3BI OT €€ TNeOMETpPUU U OTHOCHUTEIIBHOTO IOKa3aTens
MIPEJIOMIICHUSI.

dopMysa TOHKOU JIMH3BL. Y BEJIMYECHUE, JaBAEMOE JIMH30M.

Xoa nyya, MPOUICAIIETO JIMH3Y MO TPOU3BOJIBHBIM YTJIOM K €€ riaBHOM onTudeckoi ocu. [loctpoenne n3o0pakeHwit
TOYKH U OTpe3Ka MPsAMOI B COOMPAIOLINX U PaCCEUBAIOIIUX JTMH3aX U UX CHCTEMaX.

OnTuyeckue npudopsl. Pazpemaromiast cnocodHocTh. ['71a3 Kak onTH4ecKas cucreMa.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.



BonnoBass onrtuka. WuTepdepenius cBera. KorepeHTHble HCTOYHUKHU. YCJIOBHS HAOMIOACHUS MaKCUMyMOB H
MUHAMYMOB B HHTEP()EPECHIIMOHHOW KapTUHE OT JBYX KOT€PEHTHBIX HCTOYHMKOB. [IpuMepnl KilacCHYECKHX
UHTEPHEPEHITMOHHBIX CXEM.

Hudpakuus cBera. JudpaknuoHHas peméTka. YcloBUe HaOMIOIECHUS TJIABHBIX MAaKCHUMyMOB TMpU TaJCHUU
MOHOXPOMATHYECKOr0 CBeTa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuYeckre YCTpPOMCTBA W TEXHOJOTMYECKHE TIPOIIECChl: OYKM, JIyNa, Mepuckor, ¢doTroamnmnapar, MHUKPOCKOII,
MPOEKIIMOHHBIN anmapar, MPOCBETIICHUE ONTUKHU, BOJJOKOHHAS ONTHUKA, AU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHS CBETA.

Uccnenosanue npeioMeHus CBETA.

Habnronenue noytHOro BHyTpeHHEro oTpaxeHus. Mojienb CBEeTOBOIA.

UccnenoBanue xo/1a CBETOBBIX MTYYKOB Y€pe3 MIIOCKOMAPAIIIEIBHYIO IJIACTUHY U MIPU3MY.

WccnenoBanue cBOMCTB N300paykeHU B JTMH3AX.

Mogenu MUKpOCKoTa, TEJIECKOIa.

Habnronenue natepdepeHnn crera.

Habmronenne 1iBETOB TOHKUX TUIEHOK.

Ha6nronenue nudpaxiuu ceera.

N3yuenune audpakiinoHHON pemETKY.

Ha6nronenue nudpakiimoHHOTO CIEKTpa.

HaOnronenue aucnepcuu cBera.

Habmronenue nossipuzanuu cBera.

[IpumeHeHue MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAMPSHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npAKMUKyMm.

N3mepenue nokazaresns npeoMIeHUs CTeKIIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUS OT BEUIECTBA (Ha MpUMEPE KUAKUX JIUH3).



N3mepennie GoKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[TomyyeHnue n300pakeHus B CHCTEME U3 INIOCKOIO 3epKajia U JIUH3bI.

[TomyyeHnue n300pakeHUs B CHCTEME U3 JIBYX JIUH3.

KoHcTpyrpoBaHue TEIECKOMUYECKUX CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpPEpeHIIny U MOJSIpU3aluu CBETa.

N3ydenne noysipusalviy CBeTa, OTPaKEHHOIO OT IIOBEPXHOCTU JUIJIEKTPUKA.

N3yuyenue unTepPEpeHIINM JIa3epHOrO U3IYYCHHS Ha IBYX IIEIX.

Habnronenue aucnepcum.

Ha6nonenue u uccnenoBanue AU(ppakinoOHHOTO CIEKTpa.

N3mepeHne IIMHbBI CBETOBOW BOJIHBI.

[Tomy4yeHue cnekTpa U3ay4yeHus: CBETOAMO/1a TPU MOMOIIN TU(PPAKIIMOHHON PEIIETKH.

Pa3nen 6. OcHOBBI ClIENUAIBHON TEOPHHU OTHOCUTEIHLHOCTH.

['paHunIBl NPUMEHMMOCTH KJIACCUYECKON MeXaHUKHU. [locTynarsl cienuaibHON TEOPUU OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM wuHTepBal. [IpeoOpazoBanusi Jlopenma. YcnoBue npuduHHOCTH. OTHOCHUTEIHHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHU U COKPALLICHUE JIJTUHBI.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

TexHHUecKre yCTpOWCTBA W TEXHOJOTMYECKHUE NPOLECCHI: CITyTHUKOBBIE NPUEMHHMKH, YCKOPUTEIM 3apsKEHHBIX
YaCTHLI.

Y4yeHn4eCcKuil HSKCIIEPUMEHT, JIa00paTOpHBIC PAOOTHI, MPAKTHUKYM.

OnpeneneHrne UMITYyJIbCAa U DHEPTUM PENSATHUBUCTCKUX dacThll (1o QororpadusiM TpPeKOB 3apsDKEHHBIX YacTUIl B
MarHuTHOM TOJie).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckyaaphno-601an060ii Oyaausm.

PaBHOBecHOE TeroBoE M3MydeHHUe (M3TydyeHue a0COMIOTHO Y€pHOoro Tefna). 3akoH cMmerieHus Buna. ['unotesa [1nanka
O KBaHTax.



@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dotorpdext. Ombiter A. I'. CroneroBa. 3akons! hoTodrddekra. YpaBaenne Ditamrerina mis potodddexra. «KpacHas
rpanuna» porosddexra.

JlaBnenue cBeTa (B YaCTHOCTH, JaBJIEHME CBeTa Ha aOCOJIOTHO TMOTJIOMIAIONIYI0 M a0COJIOTHO OTpaKarollylo
noBepxHocTh). OnbiTel I1. H. JIebenena.

BonnoBeie cBoiictBa wactuil. Bomubl ne bpoitna. Jlnuna Bonnbl ne bpoitns u pasMepsl 00JacTH JIOKaJTU3AIUH
ABUKYyIIENcs yacTulbl. KopryckynsipHO-BOIHOBOM qyann3M. Judpakiius 3JIeKTpOHOB Ha KpUCTaJIaX.

Cneunduka n3mepennii B Mukpomupe. CooTHoleHus1 Heonpenenénnocteit I elizendepra.

TexHuueckue yCTpoMCcTBa M TEXHOJIOTHYECKHE IPOIIECCHI: CIEKTPOMETpP, (POoTo3NIeMeHT, (POTOAATUYMK, TYHHEITHHBIN
MHUKPOCKOII, COJIHEYHAasi OaTapest, CBETOUO/I.

Jemoncmpayuu.

®o103((PexT HAa YCTaHOBKE C LIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETo (poToaddekra.

Hccnenoanne 3aBUCUMOCTH COMTPOTUBIIEHUS MOTYIPOBOJIHUKOB OT OCBELIEHHOCTH.

Ceeronuon.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

UccnenoBanue dhoTope3ncropa.

N3mepenune nmocrossaHOM [limanka Ha ocHOBe uccienoBanus Gororddekra.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAITPSAKEHUS.

Tema 2. @uzuka amoma.

OnbITHI IO UCCIIEIOBAHUIO CTpoeHUs atoMa. [Inmanerapnas mojaens atoma Pezepdopa.

[Toctynater bopa. M3nydenne u nornomieHre GOTOHOB MPH MEPEX0/Ie aTOMa ¢ OAHOTO YPOBHS YHEPTUU Ha IPYTOH.

Buasl ciektpoB. CrieKTp ypOBHEUN 3HEPTUM aTOMA BOJIOPO/IA.

CnoHTaHHOE M BBIHYKJICHHOE U3JIyuyeHue ceeta. Jlazep.



TexHuueckne ycTpoucTBa U TEXHOJIOTMUECKHE MPOIECCHI: CIEKTPAIbHBIN aHaiIu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIM
KOMIIBIOTED.

Jemoncmpayuu.

Mognens onbita Pesepdopra.

Ha6nronenue nuHeyaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOLINX YACTULL.

Ornpenenenne JIMHBI BOJIHBI JA36PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

Hab6nronenue nmuHeiyaToro cnekrpa.

HccnenoBaHue crieKTpa pa3pexeHHOr0 aTOMapHOTO BOAOPOia U U3MEpeHne nocTosiHHON Punbepra.

Tema 3. Qusuka amomHo20 A0PA U INEMEHMAPHBIX YACHUY,.

Hyxknonnas moaens siapa [Neiizenoepra—Banenko. 3apsina siapa. MaccoBoe uucio siapa. M3otorsbl.

PannoaktuBHOCTh. Anb(a-pacnaja. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyyeHue.

3aKOH paguOaKTUBHOTO pacmnana. PaanoakTuBHbIE H30TONBI B TIpupoje. CBONHCTBA HMOHU3HUPYIOIIETO HU3IIYYEHUS.
BrusHue pagnoakTHBHOCTH Ha >KHUBBIE OpraHnu3Mbl. EcTtecTBeHHbIN (hoH n3nydeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jledext maccel sapa.

Snepubie peakuuu. Jlenenue u cuHTe3 saep. SAnepusie peakTopsl. [IpoOiaembl ynpaBisgeMoro TepMOsIIEPHOTO CHHTE3A.
DKOJIOTUYECKHUE aCIEKThl PA3BUTHUS SIICPHOU SHEPTETUKH.

MeTtoapbl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHII.

dyHaamMeHTalbHbIe B3auMoAeiicTBUsl. bapronbl, Me30HbI 1 genToHsbl. [IpeacraBnenne o CtanaaptHoit Mogenu. KBapk-
TJIFOOHHAs MOJIENb aIPOHOB.

®usuka 3a npeaenamu CrannaptHor Moaenu. TEémHas MaTepust U TEMHASI DHEPTHUS.

EnnncTBO pmznueckoii KapTUHBI MUDA.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKHME MPOLECCHI: JO3MMETP, Kamepa BunbcoHa, sIEepHBIM peaxkTop,
TEPMOSICPHBIN peakTop, aTOMHAast 00MOa, MArHUTHO-PE30HAHCHAs! TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.



UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

HccnenoBanue pagnoakTHBHOTO (POHA ¢ UCIIOJIB30BAHUEM JO3UMETA.

N3ydenue noraomieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOGU3HKH.

Otansl pa3BuTUA acTpoHOMuU. [IpukiagHOEe M MHUPOBO33PEHUYECKOE 3HAYECHHE aCTPOHOMUU. [[pUMMEHMMOCTh 3aKOHOB
(bu3UKY TSI O0BSICHEHUS TPUPOIbI KOCMHUUYECKHX 0OBEKTOB.

Metonpl  aCTpOHOMHMYECKMX  HccleqoBaHUUA. COBpPEMEHHBIE  ONTHUYECKHE  TEJIECKOIbI,  PagUOTEIIECCKOIIHI,
BHeEaTMoc(epHas aCTpOHOMHS.

Bun 3Bé3nHoro neba. Co3Be3aus, sipkue 3BE3/1bl, IUTAHETHI, UX BUAUMOE JBUKEHUE.

ConHeuHas cucrtema.

Counnne. ConHeuHas akTUBHOCTb. McTounuk sHeprun ConHua U 3BE3 .

3BE31BI, MX OCHOBHBIE XapAKTEPUCTHUKHU. JlMarpamMma «CHEKTPAJBbHBIA KJIacC — CBETHUMOCTBbY». 3BE3IbI TJIABHOU
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTb) I 3BE3]1 TJIaBHOM MOCIEI0BATENLHOCTH. BHYTpeHHEE CTpOCHUE
3BE€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXO0XKACHUU U 3BOMoUNK CONMHIA U 3BE3]T. DTalbl )KU3HU 3BE3I.

Mueunsiit [TyTts — Hama I'anaktuka. [Tonoxkenue u npuxenne Connna B ['anmaktuke. Tunbl rajaktuk. PaguoranakTuku
1 KBazapbl. YEpHBIE IBIPHI B A/Ipax TaIaKTHUK.

Bcenennas. Pacumpenue Beenennoid. 3akon Xa06isa. Pa3zoeranue ranaktuk. Teopust bonbiioro B3peiBa. PennkroBoe
W3JIy4YCHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabonrooenus.

Habmronenust 3BE3aHOrO HebOa HEBOOPYKEHHBIM TIJIa30M € HCMOJb30BAHUEM KOMITBIOTEPHBIX MPUIOKECHUN IS
OTIpe/IeICHUS TTOJI0XKEHNsT HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3ausi CEeBEPHOTO MOJIYIIAPUS U SPKHE
3BE3/IBL.

Habmronenus B Teneckon JIyHbI, TUIaHET, TYMAHHOCTEN U 3BE3IHBIX CKOTLICHUM.

DuU3NYeCKU NPAKTUKYM.



Crioco0sbl u3mMepeHus: (PU3NUECKUX BEIUMYMH C UCIOJIB30BAaHUEM aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX IPUOOPOB U
KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE M OTHOCHUTEIbHBIC MOTPEIIHOCTH M3MEPEHUH (U3MUYECKUX BEJTHYHMH.
OneHka rpaHul] NOTrPEeIIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX M3MEPEHUH, UCCIEA0BAHNN 3aBUCUMOCTEN (PU3MUECKUX BEIMYMH, ITPOBEPKA MPEATIOKEHHBIX
runote3 (BpIOOp U3 pabOT, OMMCAHHBIX B TEMAaTHMUECKUX paslenax «YUYEHUUECKHH SKCIIEPUMEHT, J1abopaTOpHbIe paldoTHl,
MIPAKTUKYM» ).

O0o0maroIee MOBTOPEHHE.

O06oOmieHne u cucTemMaTu3aluus CoJepKaHus pasfenoB Kypca «Mexanukay, «MonekynsapHas ¢Qu3bKa H
TEPMOJUHAMUKAY, «JeKTpoanHaMuka», «KomneGanuss u BONHBD, «OCHOBBI CIEUUATBHOM TEOPHUH OTHOCUTEIBHOCTH,
«KBanToBast pusuka», « IJ€MEHTb aCTPOHOMUU U aCTPOPUUKIY.

Ponb (u3uku u acTpOHOMHUHM B SKOHOMUYECKOHM, TEXHOJOTMUYECKOW, COUMAIBbHON U 3TUYECKON cdepax IesaTeIbHOCTH
YeJI0BEeKa, POJib U MECTO (PU3MKM M aCTPOHOMHHM B COBPEMEHHOW HAy4YHOM KapTHUHE MHpa, 3HAUYCHHE OMMCATENIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTENBHOM U MPOTHOCTHUECKON (PYHKIUN (U3HUECKOW TEOpHH, POJib (PU3UUECKON TEOpPUH B
dbopMHUpPOBaHUM TIPEACTABICHUNA O (HUIMYECKON KapTUHE MHUpa, MECTO (PU3NYECKONW KapTHHBI MHUpa B OOILIEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbIe CBSA3M.

N3yuenue kypca ¢usuku yrayOnéHHoro ypoBHS B 11 Kiacce OCyHIECTBISIETCS C YYETOM COJAEPKATEIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMi MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesxicnpeomemmnvie noHAmMUA, CEA3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SBICHHUE, HAy4HbIN (akxT,
runote3a, (u3nueckas BEJIMYMHA, 3aKOH, TEOpus, HAOIOJEHHE, SKCIEPUMEHT, MOEIMPOBAHUE, MOJIE]b, H3MEPEHUE,
MOTPEIIHOCTUA U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITUpPOBas 1adbopaTopus.

Mamemamuka: permieHue CUCTEMbI ypaBHEHUN. TpUroHoMeTpuyecKkre PyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC,
OCHOBHO€ TPHUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpbl M WX MPOEKUMHM HA OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB.
[IpousBoaubie 31eMeHTapHbIX GyHKIMHN. [Ipu3Haku mogoOus TPeyroJbHUKOB, OMpEJENeHNEe IUIONIaan TUIOCKUX (UTYp H
o0bEMma Ted.



buonozcua: >nextpuueckue sIBJICHUS B )KUBOU MPUPOJIE, KoJieOaTeIbHbIC IBUKEHUS B )KUBOU MIPUPOE, IKOJIOTUUYECKUE
PUCKHA TIpU TPOU3BOJACTBE AJIEKTPOIHEPTUU, DICKTPOMATHUTHOE 3arpsi3HEHHE OKPYXKAIOIIEW Cpelbl, YJIbTPa3BYKOBAs
JWArHOCTUKA B MEIMIMHE, ONITUYECKUE SABJICHUS B )KUBOM ITPUPOJE.

Xumun: CTpOEHHE aTOMOB W MOJIEKYJ, KPHUCTAIUIMYECKas CTPYKTypa TBEPIBIX TeN, MEXaHU3Mbl O0Opa30BaHMS
KPUCTALIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHaAIU3.

T'eocpagpua: marHUTHBIE TIOJIIOCA 3€MJTH, 3aJI€KH MATHUTHBIX PYJl, OTOCHhEMKA 3eMHOM TTOBEPXHOCTH, ceiicMorpad.

Texnonocusn: TPUMEHEHHE TIOCTOSIHHBIX MArHUTOB, OJJICKTPOMArHUTOB, »JJEKTPOJBHUraresib SkoOu, TeHepaTop
MIEPEMEHHOr0 TOKa, MHIYKIIMOHHAS T1€4Yb, JINHUU JJICKTPOIIEpeiad, dJICKTPOABUTATEIb, paaap, pAAUONPUEMHUK, TEIEBU30D,
anteHHa, tenegon, CBU-nieub, ynbTpa3ByKkoBas JMArHOCTHUKA B TEXHHMKE, MPOCKIIMOHHBIN armapaT, BOJOKOHHAs OMNTHKA,
coJIHEeYHasi OaTapes, CIyTHUKOBBIC MPUEMHHKH, SIZICPHAS SHEPTETUKA U DKOJIOTMUECKHUE aCTIeKThI €€ pa3BUTHSI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE CPEJTHEI'O
OBHIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSI yueOHOTO mpeamera «Pu3nKa» JOHKHBI OTPa)KaTh TOTOBHOCTh U CITIOCOOHOCTh
oOy4aroluxcsi pyKOBOJCTBOBATbCSI CPOPMUPOBAHHOW BHYTPEHHEH MO3UIMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTALUM, MO3UTHUBHBIX BHYTPEHHUX YOEKIAEHWH, COOTBETCTBYIOIIMX TPAJULHUOHHBIM ILIEHHOCTSIM POCCHUHCKOIO
oOIIecTBa, pacIIUPEHUE XKU3HEHHOTO ONbITa M OMNbITA ACSITEIBHOCTH B MPOLIECCE peaIu3allid OCHOBHBIX HaIpaBJICHHM
BOCIIMTATEIBHOMN JAESITENBHOCTH, B TOM YUCJIE B YACTH:

rPasKIAHCKOI0 BOCIIUTAHMSA:

e c(HOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMH 00YYarOIIErocsl KaKk aKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCHMCKOTrO

00111eCTBa;

e TPUHATHE TPAJAUIMOHHBIX 00IIEYETOBEUECKUX TYMAHUCTUUECKUX U IEMOKPATUYECKUX [IEHHOCTEH;

e TOTOBHOCTb BECTHM COBMECTHYIO JESTENbHOCTh B HMHTEpECAX TIPAKJAHCKOrO OOIIecTBa, Y4YacTBOBAaTh B

caMOyIpaBJIEHUU B 00pa30BaTEIbHON OpraHU3aIIHY;

e YMEHME B3aUMOJICHCTBOBATH C COLIMAJILHBIMU HHCTUTYTAaMHU B COOTBETCTBHH C UX (PYHKLIMSAMU U HA3HAUCHUEM;

e TOTOBHOCTb K TYMAaHUTApPHOW U BOJIOHTEPCKOU IEATENBHOCTH.

NATPUOTHYECKOI0 BOCIIMTAHUSA:
e cOPMUPOBAHHOCTH POCCUICKOM TPaXAAHCKON UICHTUUYHOCTH, MTATPUOTU3MA;
e I[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, TOCTHKEHUSIM POCCHUICKUX YUEHBIX B 00JaCTH (PU3UKU U
TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
e c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMOBE/ICHNUS;
e CIIOCOOHOCTH OILIGHHWBAaTh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIE PEUICHHs, OPUEHTUPYSICh Ha MOpPAJIbHO-
HPABCTBEHHBIC HOPMBI U LIECHHOCTH, B TOM YHUCJIE B AEATEIBHOCTH YYEHOTO;



e 0OCO3HAHME JMYHOTO BKJIa/la B IOCTPOCHUE YCTOWYMBOTO OyAYILIEro.
ICTETHYECKOT0 BOCTIMTAHMSA:
e JCTETHYECKOE OTHOIIECHUE K MUPY, BKIIIOUAs SCTETHKY HAyUYHOTO TBOPUYECTBA, MPUCYIIETO (PU3UIECKON HAYKeE.
TPY/AOBOI'0 BOCIIUTAHMA:
e HHTEpEC K pa3IuuHbIM chepam mpodhecCHOHAIBHON NesITETFHOCTH, B TOM YMCIIE CBA3aHHBIM C (DU3UKON U TEXHUKOH,
YMEHHE COBEPIIATh OCO3HAHHBIN BbIOOp Oyayiiel NpoecCuu U peain30BbIBaTh COOCTBEHHbIE )KU3HEHHbIE TJIaHBI,
e TOTOBHOCTb U CITOCOOHOCTH K 00pa30BAHMIO M CAMOOOPA30BaHUIO B 00IACTH (PU3MKH HA MPOTSHKEHUHU BCEH KU3HU.
IKOJOTHYECKOT0 BOCTIMTAHUSA:
e c(hOpMHUPOBAHHOCTH KOJOTUYECKON KYJIbTYpPbl, OCO3HAHUE III00AIBHOTO XapaKTepa SKOJIOIMUECKUX MpoOeMm;
e IUIAHMPOBAHHE U OCYILECTBICHHUE JACUCTBUN B OKPYKAIOILEH Cpesie Ha OCHOBE 3HAHUS LI€JIed YCTOMUYMBOTO Pa3BUTHUS
YeJI0BEYECTBA;
e pacCIIMpEHHE OTBITA ACATEILHOCTH IKOJIOTUIECKON HAMTPABICHHOCTH HA OCHOBE MMEIOIINXCS 3HAHUH 10 (PU3HKE.
HEHHOCTH HAYYHOI0 MO3HAHHUS:
e c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI (PU3NUECKON HAYKH;
e OCO3HAHME LIEHHOCTU HAyYHOH JEATEIbHOCTH, TOTOBHOCTh B POLECCE U3yUEHUs (PU3UKHU OCYIIECTBISATH MPOEKTHYIO
Y MCCIIEZIOBATEIBCKYIO ACITEIbHOCTh WHANBUAYAIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBIE YUeOHbIE AeiiCTBHS
ba3oBble 1ornueckue AecTBU:
e CaMOCTOSITENHHO (DOPMYTUPOBATH M AKTYyaIU3UPOBATH MPOOIEMY, pACCMaTPUBATH €€ BCECTOPOHHE;
e ONPEAETATH LEIU ACATCIBbHOCTH, 3aJ1aBaTh MAPAMETPHI U KPUTEPUU UX JOCTUKECHUS,
e BBISBIIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTPUBAEMbIX (DU3UUYECKUX SIBJICHUSX;
e paspabaThiBaTh IJIAH PEIICHUS MPOOJIEMbI C y4E€TOM aHalM3a HMMEIONIUXCS MaTEepPUANbHBIX U HEMaTepUATbHBIX

PECYpCOB;



BHOCUTh KOPPEKTHUBBI B JESITEIbHOCTb, OIICHMBAaTh COOTBETCTBUE PE3YJbTaTOB ILIE€JISIM, OIICHUBATh PHUCKHU
MOCJICACTBUM JEATCIbHOCTH;

KOOPJMHUPOBATh W BBIMIONHITH PAaOOTy B YCIOBUAX PEATBHOTO, BHUPTYAIbHOTO ¥ KOMOWHHUPOBAHHOTO
B3aMMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPHU PEIICHUH )KU3HCHHBIX MTPOOJIEM.

Ba3oBnle ucciieqoBareLbCcKue 1eCTBUA.

BIIAJICTh HAYYHON TEPMHUHOJIOTHEH, KITIOUYEBBIMU TOHITHAMHU U METOJIaMU (PH3UIECKOIN HAYKH;

BJIQJICTh HABBIKAMH y4eOHO-HCCIICOBATEIIBCKON U MTPOCKTHOMW NESITEIIBHOCTH B 0071acTH (DU3UKH, CITOCOOHOCTBHIO H
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pEIIeHHsS 3ajady (PU3MUECKOro COJCp>KaHUs, MPUMEHEHHIO
Pa3IUYHBIX METOJIOB TO3HAHUS;

BIIAQJICTh BHUJAAMH JCATEIHPHOCTH IO TIOJYYCHHIO HOBOTO 3HAHMS, €ro HHTEpIpPETAIlluu, MpeoOpa3oBaHUIO W
MIPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX CUTYAIUSIX, B TOM YHCJIE TTPU CO3AaHNH YICOHBIX TIPOEKTOB B 001acTH (PU3UKH;
BBISIBIIATHh IPUYNHHO-CJICICTBEHHBIC CBSI3M M aKTYaJIM3UPOBATh 3a/1auy, BBIIBUTATh THIIOTE3Y €€ PEIICHUs, HAXOAUTh
apryMEHTHI JIJIs JIOKa3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHMUS,

aHAJIM3UPOBATh TMOJYUYEHHBIE B XOJ€ PEIICHHS 3aJa4d Pe3yJIbTaThl, KPUTHUYECKU OILEHUBATh MX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7aud B 00pa30BaTEIBHON NEATCITLHOCTH, B TOM YHCIE MPH U3yYECHUU
busuKy;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUS TT0 (PU3HUKE B IPAKTUUYECKYIO 00JIACTh KUZHEICATSIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UCH, NTPEIaraTh OpUTrHHAIBHBIC TTOAXOABI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nundopmanueii:



BJAJ€Th HAaBBIKAMU MOJIY4YeHUs HHGOpMaUUU (QUINYECKOTO COJAEpKaHUS W3 HCTOYHUKOB pa3HbIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISATH IMOMCK, aHAJINW3, CHCTEMATHU3alUI0 M UHTEPIPETalri0 MHPOPMAIUH PA3IAYHBIX
BUJIOB U (DOPM TIpe/ICTaBICHUS;

OLIEHUBAThH JOCTOBEPHOCTh HH(OpMAIIH;

UCIOJb30BaTh CPEACTBA HHPOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHMHl B PpEUIEHHMH KOTHUTUBHBIX,
KOMMYHUKATHBHBIX U OPTaHU3ALMOHHBIX 3a/1a4y ¢ COONII0IEHHEM TPeOOBAHUN SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH,
TUTHEHBI, pECYpPCOCOEpEREHHS, PABOBBIX U ATUYECKUX HOPM, HOPM HHPOPMALIMOHHOM 0€3011aCHOCTH;

CO37aBaTh TEKCThl (U3MYECKOT0 COACPNKAHWSA B pa3IMYHBIX (opMarax ¢ Y4YETOM Ha3HaueHUs UHGPOpMAIUU U
LIEJIEBOM ayJJUTOPHH, BEIOMpAsi ONITUMAJIbHYIO (POpPMY IIPEICTABICHUS U BU3YyaIU3aL1H.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

OCYIIIECTBJIATH OOIIEHNE Ha YPOKax (U3HKU U BO BHEYPOUHOH JACATEIHHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOH(DINKTHBIX CUTYAllMA U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh M MCII0JIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHAUBUIyaIbHON PabOTHI;

BBIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUN C yUETOM OOIIUX UHTEPECOB U BO3ZMOKHOCTEH KaXKJI0TO WICHA
KOJUICKTHUBA;

MPUHUMATH IEJIM COBMECTHOM JCATEIHHOCTH, OPTaHNU30BBIBATh U KOOPJIAWHUPOBATH MEHUCTBHS MO €€ JOCTHIKEHUIO:
COCTaBIIATh IUIaH JEHCTBUH, paclpeneliaTh pONM ¢ YYETOM MHEHUHM YYacTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh KAauyeCTBO CBOETO BKJIAaJla M KaXXJOTO YYaCTHUKA KOMAaHIbI B OOLIU pe3yJbTaT MO pa3pabOTaHHBIM
KPUTEPHSM;

npeajiaraTh HOBbIC IPOCKTHI, OIICHUBATh UACH C IMO3WIIMK HOBH3HBI, OPUTHHAIBHOCTH, MPAKTHYCCKOW 3HAYMMOCTH;
OCYIIECTBJISITh TIO3UTUBHOE CTPATETUYECKOE TOBEICHUE B PA3IMYHBIX CHUTYallUsX, MPOSBIATH TBOPYECTBO U
BOOOpakKeHHUE, OBITh HHUITUATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



CaMOCTOSTENIbHO OCYIIECTBIIATh IMO3HABATEIbHYIO JESITEIBHOCTh B 001acTH (PU3MKM W aCTPOHOMHH, BBISIBIISTH
po0JIeMbl, CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIbHO COCTABJIATH IUIAH PELIEHUS! PACUETHBIX M KAYECTBEHHBIX 3aJady, IJIaH BBIIOJHEHUS MMPAKTHYECKOU
paboThI C YYETOM UMEIOIINXCS PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANIOYTECHUMH;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MIPEAOUYTEHUMH;

JIeaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEILICHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMUPOBAHUIO M TPOSIBICHUIO SPYIUIMM B 00JacTU (PUM3MKH, MOCTOSHHO IOBBINIATH CBOM
00pa3oBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.

CﬂMOKOHTpOHL, AMOIUOHAJIbLHbIN UHTENJIEKT:

JABaTh OLIEHKY HOBBIM CHTYyalHsIM, BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEIISIM;

BJa/IeTh HaBBIKAMM IIO3HABATENIbHOM peQieKCMM KaK OCO3HAaHUS COBEPIIAEMBbIX JEUCTBUH M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pehJIEKCUH JIsl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PEILIECHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTYMEHTHI PYTUX IIPU aHAIU3€ PE3YyJIbTaTOB AEATEIbHOCTH;

OPUHUMATh ceOsl, TOHUMas CBOM HEIOCTaTKH U JOCTOMHCTBA;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIM3€ PE3YyJIbTATOB JAESATEIbHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mporiecce mocTukeHUsST JTUYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOrpamMMbl MO (PU3MKE JJIsI YPOBHS CpEAHEro OOIIero
oOpa3oBaHus y 00YJarOIINXCSI COBEPIIICHCTBYETCS] AMOIMOHATIBHBIM UHTEIUICKT, MPE/IoIaraimuii chOpMIUPOBAHHOCTS:

CaMOCO3HaHUs, BKIIOYAIOUIETO CHOCOOHOCTh MOHHMMATh CBOE 3MOLIMOHAIBHOE COCTOSIHME, BUJETh HaIpaBlICHUS
Pa3BUTHS COOCTBEHHON AMOILIMOHAIILHOM cepbl, ObITh YBEPEHHBIM B cE0€;



CaMOpPEryJIMPOBaHUs, BKIIIOYAIOLIEr0 CaMOKOHTPOJIb, YMEHUE IPHUHUMATh OTBETCTBEHHOCTH 3a CBOE IIOBEICHUE,
CIOCOOHOCTH aJIaTUPOBATHCS K YMOLIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEH CTPEMJICHUE K JOCTMIKECHHIO LIEJM U YCIIEXY, ONITUMU3M, HHULIUATUBHOCTb,
YMEHHUE IEUCTBOBATDH, UCXO U3 CBOMX BO3MOXKHOCTEH;

SMIATHM, BKIIOYAIOMIEH CHOCOOHOCTh IOHMMAaTh AMOLMOHAJIBHOE COCTOSHUE JPYIMX, YYMTBIBATh €ro Ipu
OCYIIECTBJIEHUH OOILIEHNUS, CHOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOLIMX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHS C APYTMMH JIIOJAbMH, 3a00TUTHCA,
MPOSIBJISITH MHTEPEC U Pa3pelaTb KOHPIUKTHI.

I[MTPEIMETHLIE PE3VJIBTATDBI

K xon1y oOyuenus B 10 knacce nipeAMETHbIE pe3ybTaThl HA YIITYOIEHHOM YPOBHE JOJIKHBI OTpaXaTh C(HOPMUPOBAHHOCTh

y 00y4Jaromuxcs YMEHUM:

MOHUMATh POJIb (DU3UKH B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM, IKOJIOTHUUSCKOM, COIMAIIBHOM M 3THYECKON cdepax
NEATEIbHOCTH YeJloBeKa, pojib U MeCTO (PM3UKH B COBPEMEHHOW HAyYHON KapTHHE MHUpA, 3HAYEHUE OMUCATEIIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIBHOM M MPOTHOCTHYECKOW (YyHKUMHA (U3MYECKON TEopuH — MEXaHUKH,
MOJIEKYJISIpHON (U3UKHM U TEPMOJUHAMHUKH, pOJb (U3UYECKOM Teopuu B (OPMUPOBAHUU TMPEICTABICHUN O
¢bu3nuecKoil KapTUHE MUPA;

pasznuyaTh yCIOBUS MPUMEHHUMOCTH MOJelell (PU3MYECKUX T W MPOILECCOB (SBJICHUI): MHEpLIUATbHAS CHCTEMa
orcuéra, aOCONIOTHO TBEPIOE TEIO0, MaTepHalibHas TOYKAa, PABHOYCKOPEHHOE JABW)XEHHE, CBOOOJAHOE NajJeHHE,
a0CoJIIOTHO yTipyTast nedopmalius, aOCOJIOTHO YIPYroe W aOCONIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJEIU Tasa,
KUJKOCTH W TBEPAOro (KPUCTAJUIMYECKOI0) Teja, UACANIbHBIN ra3, TOUCUHBIN 3apsiji, OJHOPOJHOE JJIEKTPUUYECKOE
0JIE;

paznuyaTh YCJIOBHUS (TpaHUIIbI, 007acTH) MPUMEHUMOCTH (U3MUYECKUX 3aKOHOB, MOHUMATh BCEOOIIUI XapakTep
byHIaMEHTAJIbHBIX 3aKOHOB U OTPAHUYEHHOCTh MCIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIU3UPOBATh U OOBICHATH MEXaHUYECKHE MPOIECCHl U SBJICHHS, UCIOJIb3ys OCHOBHBIC TMOJOKEHUS M 3aKOHBI
MEXaHUKH (OTHOCHUTEIHHOCTh MEXAaHWYECKOTO MBIDKCHHS, (DOPMYJSbI KMHEMATUKH PaBHOYCKOPEHHOTO JBYKCHHS,
npeodpazoBanus ['anumes 1jisi CKOPOCTH U MEepeMeIleHus], 3aKoHbl HbI0TOHA, TPUHIUIT OTHOCUTEIBHOCTH [ anumes,
3aKOH BCEMHUPHOTO TATOTEHHUS, 3aKOHBI COXPAaHEHUSI MMITYJIhCa U MEXaHUYECKON 3HEpPruu, CBsI3b PabOTHI CHIIBI C
U3MEHEHHEM MEXAHMYECKOW SHEpPruM, YCIOBHUS paBHOBECHs TBEPAOro Tejia), MpU DITOM HCIOJIb30BATh
MaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBaTh YCJIOBHS MPUMEHUMOCTH (PU3MUYECKHUX 3aKOHOB: IIpeoOpa3zoBaHui
lManunes, BTOporo u TpeTbero 3akoHOB Hbl0TOHA, 3aKOHOB COXPaHEHUSI UMITYJIbCA U MEXAHUYECKON SHEPTUH, 3aKOHA
BCEMHPHOT'O TATOTCHHUS;

aHAIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIIECCHl U SIBJICHUS, UCIOJb3ysl OCHOBHbIC MoJiockeHust MKT u 3axoHbI
MOJIEKYJISIPHON (PU3UKHU U TEPMOJIMHAMUKH (CBSI3b JaBJICHUS MICATIHOTO Ta3a CO CPEeIHEH KUHETUYECKON dHEepruei
TETUIOBOTO JIBUKEHHSI M KOHIIEHTPALMEN €r0 MOJIEKYJ, CBS3b TEMIIEPATYPHI BEIIECTBA CO CPEIHENM KHMHETUYECKOU
SHEPrUEHl TEIJIOBOrO JIBUKCHUS €r0 YacTHIl, CBSI3b JABICHHS HICATBHOTO Tra3a C KOHUEHTPAMEW MOJIEKYI U €T0
TemIeparypom, ypaBHenue MenneneeBa—Knaneipona, nepBbiil 3aKOH TEPMOANHAMUKH, 3aKOH COXPAHEHUS SHEPTUU
B TEIUIOBBIX MPOIECCax), MPU STOM HCIIOJIH30BATh MATEMATHUECKOE BBIPAKEHHWE 3aKOHOB, YKa3bIBaTh YCIOBUS
IIPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—KnanelipoHna;

aHaJM3UPOBaTh W  OOBSACHATH DJICKTPUUYECKUE SIBJICHUS, WCHOJb3ysl OCHOBHBIC TMIOJIOKEHUS W  3aKOHBI
ANEKTPOAMHAMUKY  (3aKOH  COXpPAHEHMsS  JJIEKTpUYECKOro  3apsga, 3akoH KyloHa, MOTEHIMAIbHOCTH
3JIEKTPOCTATUYECKOr0 II0JIs, NPUHLUI CYIEPIO3ULNN DJICKTPUYECKUX II0JIEW, IPU 3TOM YyKa3blBas YCIJIOBUS
IPUMEHUMOCTH 3akoHa KyJoHa, a Takke MPaKTUYECKH BaXKHbIE COOTHOLIEHUS: 3aKOHBI OMa U1l yyacTKa ey U JIIs
3aMKHYTOU 2JIEKTPUIECKOM 1ien, 3akoH J[xoyns—Jlenna, nmpaBuna Kupxroda, 3axonsr @apanuest 1715 2JISKTPOIN3a);
OMUCHIBATh (DU3NUYECKUE TMPOLECChl U SIBJICHUS, HWCIOJB3YsS BEJIMYHUHBI TEPEMEICHHE, CKOPOCThb, YCKOPEHHE,
UMIYJIbC TE€Ja U CUCTEMBI TE€Jl, CUJId, MOMEHT CWJIbI, JABJICHUE, TOTCHIIMAJIbHAS YHEPIrUsi, KHHETUUECKAs] dHEPTUs,
MeXaHW4ecKas dHeprus, padoTa CHIbI, IIEHTPOCTPEMUTEIHHOE YCKOPEHHUE, CHJIa TSHXKECTU, CHJla YIPYTOCTH, CUia
TPEHUS, MOIIHOCTh, SHEPTHUsS B3aMMOJEUCTBHs Tena ¢ 3eMii€l BOMM3M €€ TMOBEPXHOCTH, DHEPTUS YIPYrou
nedopManuy TPY>KUHBI, KOJMYECTBO TEIUIOTHI, aOCOIIOTHAs TeMIleparypa Teja, padoTra B TEPMOJIUWHAMHKE,
BHYTPEHHSISI SHEPIHsl HUACAIbHOrO OJIHOATOMHOrO Tasza, paboTa HJeajbHOr0 ra3a, OTHOCHTENbHAs BJIaXXHOCTb



Bo3nyxa, KIIJl maealbHOro TEMIOBOTO JABUTATEINs; AJIEKTPUUECKOE IMOJe, HANPsHKEHHOCTh JJEKTPUYECKOTO MO,
HaMpsHKEHHOCTh TOJST TOYEYHOTO 3apsfa WIM 3apsDKCHHOTO Iapa B BaKyyMe€ W B JIMAJICKTPHUKE, MOTCHIIHAI
AIIEKTPOCTATUYECKOTO TOJISI, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOIBIKYINAs CUJIA, CHJIa TOKA, HAMPSKEHHUE, MOIIHOCTD
TOKa, 3JIEKTpUYECcKas EMKOCTb IUIOCKOIO0 KOHJIEHCATOpa, COMPOTHUBIICHHE ydacTKa LIETH C TOCJIEA0BATEIbHBIM U
napajyieIbHbIM COEMHEHUEM PE3UCTOPOB, DHEPTHUS AIEKTPUUECKOTO MO KOHACHCATOPa;

OOBACHITH OCOOEHHOCTH MPOTEKAHUs (PU3UUECKUX SBJICHUN: MEXaHUUECKOE JIBI)KEHUE, TEIJIOBOE JBUKCHUE YACTHII
BEIIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBIKeHWE, MU(PQy3us, UCMapeHUe, KUIEHHWE W KOHJCHCAIWSI,
IJIaBJICHUE W KPUCTAUTM3AIMS, HAMPaBICHHOCTh TEIUIONEepEaadr, JJICKTPHU3AIUsA Tell, SKBUIIOTEHIIUATHHOCTD
MOBEPXHOCTH 3aPSIKEHHOTO MPOBOIHUKA;

IPOBOJUTH HCCJICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIUYMHBI OT JIPYrOM C HCIOJIB30BAHUEM IMPSMBIX
U3MEPCHUM, TPH OTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJabTaThl MOJYYCHHOW 3aBUCUMOCTH
(GU3MYEeCKNX BENIMYMH B BHUAC TPaUKOB C y4€TOM aOCOJIOTHBIX IMOTPENTHOCTEH W3MEPEHUWH, JeNIaTh BBIBOJBI TIO
pe3ynbTaTaM HCCIeI0BaHNUS;

IPOBOJUTH KOCBEHHBIE M3MEpPEHUsl (PU3MYECKUX BEJIUYWH, TPU STOM BBIOMpATh ONTUMAIBHBIN METOJl M3MEpPEHUs,
OIICHUBATH A0COJIIOTHBIE U OTHOCUTENIHHBIC MTOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUH;

MPOBOJIUTH  OMBITHI 10 TMPOBEPKE TNPEIJOKCHHONW THUIIOTE3bl: IUIAHUPOBATh  JKCIEPUMEHT, COOHMpaTh
AKCIICPUMCHTAJILHYI0 YCTAaHOBKY, aHAJWU3MPOBATh IIOJIYYEHHBIC pE3yJbTaThl W JeJaTh BBIBOA O CTaTyce
IIPEIJIOKEHHOW TUIIOTESBI;

coOmro/IaTh MpaBuiia OE30MaCHOTO TpyJa MpU MPOBEIECHUU HCCIEAOBAaHUN B paMKax y4eOHOTro JKCIEpPUMEHTA,
MpaKTUKyMa W y4eOHO-HCCIIEIOBATEILCKON M TMPOEKTHOW JESITEIBHOCTH C WCIOIb30BAHUEM H3MEPHUTEIIBHBIX
YCTPOUCTB U 1a00paTOpHOTO 000PYI0BAHUS;

pemarh pacdéTHBIE 3a/layyl C SIBHO 3aJJaHHOW M HESBHO 3aJlaHHONW (PM3MUYECKON MOJENBhIO: Ha OCHOBAHWHW aHAIHM3a
ycioBHsl 000CHOBBIBaTH BBIOOP (DU3WYECKON MOAENH, OTBEYarolleil TpeOOBaHUSIM 3aJadi, TPUMEHSITh (HOPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYNaThl (DU3UYECKUX TEOPUH MPH HMCHOJb30BAaHUM MATEMAaTHYECKUX METOJ/IOB
pelieHUs 3aJad, MPOBOAWTH PAcUY€Thl HAa OCHOBAHMHM WMCIOIIMUXCS JIaHHBIX, aHAJU3UPOBATh pE3YyJIbTaThl U
KOPPEKTUPOBATH METObI PEIICHUS C YUYETOM MOITYUEHHBIX PE3YJIbTATOB;



pelaTth KaueCTBEHHBbIE 3a7aud, TpeOyrolue NMPUMEHEHHUs 3HAaHUW M3 PAa3HbIX Pa3AesioB Kypca (U3MKH, a TaKXKe
MHTErPAllMd 3HAHUW W3 JPYTUX NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATh JIOTMYECKYIO LIETIOUYKY
paccyXJICHUI C OMOPOil Ha N3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3UYECKUE SBIICHMUS,

UCIOJIb30BaTh TEOPETUUECKNE 3HAHUSA Ul OOBACHEHUSI OCHOBHBIX IPUHIIUIIOB PA0OTHI U3MEPUTEIBHBIX IPHUOOPOB,
TEXHUYECKUX YCTPOMNCTB M TEXHOJIOTMUYECKHUX IPOIECCOB;

OPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B pa3BUTUE HAyKH, B OOBICHEHUE
MIPOLIECCOB OKPY’KAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLEHUBATH IOCJIEACTBHUS OBITOBOM M MPOU3BOACTBEHHOW NEATEILHOCTH YEJIOBEKA, CBA3aHHOH C
(u3nyecKuMu MpoleccaMu, C MO3UIUN SKOJOrMYecKOM Oe30MacHOCTH, MPEACTAaBICHUI O paluOHAIBHOM
IPUPOAOIIOIB30BAHNN, & TAKXKE PA3yMHOM HCIIOJIb30BAHUM JOCTH)KEHHM HAyKH M TE€XHOJIOTMH IS JTAJIbHEWUIIEro
Pa3BUTHUSI YETIOBEUECKOT0 OOIIIEeCTRA,;

MPUMEHATh pa3IMyHble CMOCcOOBl padoThl ¢ uHMOpManued (U3UUECKOTO COAEPKAHUSA C HCIOIb30BAHUEM
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTMHA, MpPU ITOM HCHOJIB30BATH COBPEMEHHbIE HWH()OPMAIMOHHBIE
TEXHOJIOTMM Il TIOMCKa, IepepadOTKHM U MpeabsABICHUS Y4eOHOM UM HaydyHO-TOMYJSIpHOM uHpOpMaIuy,
CTPYKTYpUPOBAaHUS M HUHTEpPIpeTalud HHYOpPMAlMM, TMOTYYEHHOM W3 PA3IUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJy4YaeMy0 HH(POPMALIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOLIUXCS 3HAHUM, TaK
Y Ha OCHOBE aHaJIM3a UCTOYHHKA UH(OpMAIUH;

IpPOSIBISITh OPraHU3al[MOHHBIE M MO3HABATEJIbHbIE YMEHHS CaMOCTOSITEIbHOTO NPUOOpPETEHHs] HOBBIX 3HAHUU B
IPOLIECCE BBIMOJIHEHUS MPOEKTHBIX M Y4eOHO-HCCIEA0BATENbCKUX padoT;

paboTaTh B TpYyIE C UCHOJIHEHUEM PA3JIMYHBIX COLMATIBHBIX POJIeH, IUIAHUPOBATh pPadOTy TPYMIbl, PAllMOHATIbHO
pacnpenesnsiaTh ACSITeIbHOCTh B HECTaHJAPTHBIX CUTyalUsX, aJ€KBaTHO OLIEHUBATh BKJIAJ KaXXIOTO0 M3 yYaCTHUKOB
IPYIIbI B pelIEHUE paccMaTpUBaeMou mpoOIeMbl;

MPOSBIISATH MOTUBALIMIO K OyAylieil mpodecCHOHaIbHON AESITEbHOCTU MO CIENUaIbHOCTAM (PU3HKO-TEXHUYECKOTO
poQuIs.



K koniy o0yuenust B 11 knacce npeqMeTHbIC PE3yIbTAaThl HA YIITyOJIEHHOM YPOBHE JOJDKHBI OTPaXKaTh COPMUPOBAHHOCTH
y 00y4aronmxcsi yMeHUM:

MOHUMATh POJIb (PU3UKKM B DKOHOMHUYECKOW, TEXHOJIOTHUYECKOH, COLMAIbHOW M STUYECKOU cepax AeATeabHOCTH
YeJioBEeKa, POJib U MECTO (PU3UKU B COBPEMEHHON Hay4YHOW KapTUHE MHpA, pOJib aCTPOHOMHUU B MPAKTHUUECKOM
NEATEIbBHOCTH  4YE€JIOBE€Ka W JaJbHEWIIEM HAayYHO-TEXHHYECKOM  Pa3BUTUH, 3HAYECHHE  OINUCATENBHOM,
CUCTEMATU3UPYIOIEH, OOBICHUTEIBHOW U MPOTHOCTUYECKON (YHKUIMNA (PU3NIECKON TEOPUH — BJICKTPOJUHAMUKH,
CIICHMAIBHOM TEOPUU OTHOCUTEJIBHOCTH, KBAaHTOBOM (U3UKH, pPOJib (U3UYeckol Teopuu B (HOpPMHUPOBAHUU
MPEACTaBICHUN O (U3MYECKON KapTHHE MHpaA, MECTO (PU3MYECKOW KapTHUHBI MUpa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O IPUPO/IE;

pasnuyaTh yCIOBUS MPUMEHUMOCTU MOJIEe GU3MUeCKUX TeJl U MPOIIECCOB (SIBICHHI): OJTHOPOIHOE DIEKTPUIECKOE
Y OJTHOPOJIHO€ MarHUTHOE TOJIsl, TAPMOHUYECKUE KOJeOaHus, MaTEMaTUUEeCKU MasiTHUK, WCaIbHBIA MPYKUHHBIN
MasITHUK, TAPMOHUYECKUE BOJIHBI, WJCaIbHBIA KOJIeOaTeNbHbIN KOHTYp, TOHKAas JUH3a, MOJEJIEH aTomMa, aTOMHOTO
A/1pa 1 KBAaHTOBOW MOJIEJIHN CBETA;

paznuyaTh YCJIOBHUS (TPaHUIIbI, 00JIACTH) TMPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, NMOHUMATh BCEOOIIMI XapakTep
(byHIaMEHTAIbHBIX 3aKOHOB M OTPAHUYEHHOCTD MCIIOJIb30BAHMUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBATh U OOBACHSITH JICKTPOMArHUTHBIE MIPOIIECCHI U SIBJICHUS, UCIIOJIB3YSl OCHOBHBIC TTOJIOKEHUS U 3aKOHBI
ANEKTPOJMHAMUKN U CHEIHAIbHOW TEOPUU OTHOCHUTENIBHOCTH (3aKOH COXpPAHEHHUsl SJIEKTPUYECKOIro 3apsija, cuia
Awmmepa, cuna JlopeHlia, 3aKOH SJIEKTPOMAarHUTHONW MHAYKUMM, TpaBuio Jlenna, cBs3p OJIC caMOMHAyKIIUM B
AJIEMEHTE DJIEKTPUYECKOM WEMU CO CKOPOCThIO HM3MEHEHMsI CHWJIbl TOKa, MOCTYJAaThl CHEUHUAIBHOW TEOpUU
OTHOCUTEIBHOCTU DUHINITEITHA);

aHaJIM3UPOBaTh U OOBACHATH KBAHTOBBIE MPOIECCHI M SIBJCHUS, HCIOJB3Ys IOJOXEHUS KBAHTOBOW (DU3MKHU
(ypaBHeHue OiHmTeHa 1751 ¢doTodddexTa, MEepBbIM M BTOPOM MOCTyNaThl bopa, MNPUHIMI COOTHOIICHUS
HeonpenenéuHocteit ['eizenOepra, 3aKOHBI COXPAHEHUS 3apsAI0OBOTO M MAacCOBOTO YMCENT M DHEPTUU B SACPHBIX
peaKkusx, 3aKOH PaJIMOAKTUBHOTO pacnajia);

OMUCKHIBATh (DU3NUYECKUE TPOILIECChl W SIBIICHMS, HMCIOJIb3yS BEIWYUHBI: HANPSKEHHOCTH SJIEKTPUUYECKOTO TOJI,
NOTEHIUAI 3JIEKTPOCTATUYECKOTO MO, Pa3HOCTh MOTEHIMAJIOB, 3JIEKTPOJABWXKYILIAA CUJIA, UHAYKIHAS MATHUTHOTO



MOJIsl, MArHUTHBIM TIOTOK, cuiaa Awmriepa, WHAYKTUBHOCTh, JJIEKTPOIBIDKYIAS CHJIA CAMOMHIYKIIMHM, SHEPIHs
MarHUTHOTO TIOJIS MPOBOJHHUKA C TOKOM, PEJISITUBUCTCKUN HWMITYJILC, IMOJTHAS DHEPTHUs, SHEPTHS MOKOS CBOOOTHOM
YaCTHIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YMCJIIO U 3apsI SApa, SHEPTHUS CBSI3U S/IPa;

OOBSICHATH OCOOCHHOCTH MpPOTEKaHWUS (U3NUECKUX SIBJICHUN: JJICKTPOMArHWTHas WMHAYKIUSA, CaMOWHIYKIIHS,
pe3oHaHc, uHTepdepeHIus BOJH, AUPaAKIMA, TUCIIEPCUs, TOJHOEC BHYTpPEHHEE OTpa)keHue, (OTOIIESKTPHUUECCKUN
adbdext (potoaddekt), ambda- u Oera-pacmangbl sAAep, TaMMa-U3IydeHHE saep, (PU3MUECKHUe MPUHITUIIBI
CIEKTPaJIBLHOTO aHAJIW3a M pabOTHI J1a3epa;

OTIpEIEATh HANPABJICHUE WHIYKIIMA MarHUTHOTO TIOJIS POBOTHUKA C TOKOM, CHJIBI AMItepa U crutbl JIopeHta;
CTPOHTH U300paKeHUE, CO3/ITaBacMOE TUIOCKUM 3€PKajioM, TOHKOM JIMH30M, U PACCUMTHIBATH €0 XapaKTEePUCTUKH;
IIPUMEHSITh OCHOBOIIOJIATraloNIie aCTPOHOMHMUYECKHWE TIOHATHSA, TCOPUM W 3aKOHBI JIJI1 aHaIu3a U OOBSICHEHHS
(GU3HYECKUX MPOIIECCOB, TPOUCXOMAMINX B 3BE3/1aX, B 3BE3MHBIX CHCTEMAaX, B MEKTATAKTHUECKOU CPEJIe; JBMIKEHUS
HEOECHBIX TEJI, DBOJIIOIMH 3BE3T M Beenennoi;

MIPOBOJIUTH MCCJIEAOBAHKME 3aBUCUMOCTEH (DM3UYECKUX BEIIMUMH C MCIOJIb30BAaHUEM MPSAMBIX U3MEPECHUM, TIPU ITOM
KOHCTPYHUPOBaTh YCTAaHOBKY, (DMKCHpPOBATh PE3YJIbTAThl MOJIYUYCHHOM 3aBUCUMOCTH (DHM3UYCCKHX BEIMYUH B BHJIC
rpadrKOB C y4éTOM aOCOTIOTHBIX TOTPENTHOCTEH U3MEPEHUM, ACIaTh BEIBOBI IO PE3yIbTaTaM MCCIICI0BaHUS;
MIPOBOJINTH KOCBEHHBIC M3MEpPEHUs (DU3NYCCKUX BEIMYMH, TIPH 3TOM BBIOMpATh ONTHMAJIBHBIA METOJ M3MEPEHUS,
OIICHUBAThH A0COJIIOTHBIE M OTHOCUTEIHHBIC MTOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOJMTH  OMBITHI TI0 MPOBEPKE TNPESIIOKEHHONW THUIOTE3bl: IJIAHUPOBAaTh  AKCIEPUMEHT, COOMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, aHAJM3UPOBATh TMOJYYCHHBIC peE3yJabTaThl M JejaTh BBIBOJA O CTaTyce
NPEAJI0KEHHOM THUIIOTE3BI;

OTKCHIBATh METOIBI ITOTYYCHUS HAYYHBIX aCTPOHOMHYCCKUX 3HAHUH;

coOro1aTh MpaBWiia 0E30MMaCHOTO TpyJAa TPHU TPOBEICHUU HCCICAOBAaHUN B paMKax ydeOHOTO SKCIICPUMEHTA,
MpaKTUKyMa W y4eOHO-HCCIIEIOBATEICKON M TMPOEKTHON JESITEIIBHOCTH C HCIOJb30BAaHUEM H3MEPUTEIHHBIX
YCTPOUCTB U J1aOOpPaTOPHOTO 000PYAOBAHUS;

pemarh pacdyéTHBIC 3aJa4 C SBHO 3aJaHHOW W HESABHO 3aJaHHOW (PM3MYECKOW MOCIBbIO: HA OCHOBAaHWHW aHAIIM3a
yCJIOBUSl BBIOMpaTh (PU3MUECKHE MOJIEeNH, OTBEYalolre TpeOOBaHUSAM 3ajadyH, NPUMEHATh (OPMYJIbI, 3aKOHHBI,



3aKOHOMEPHOCTH H MOCTYJAThl (PU3HUECKUX TEOPHU MTPH MCIIOb30BAHIHA MaTEMAaTHIECKIX METOJIOB PEIICHUS 3a1ad,
MIPOBOJIUTH PACUYEThl HA OCHOBAHWHM WMEIOIINUXCS TaHHBIX, aHAIU3UPOBATHh PE3yJIbTAaThl U KOPPEKTUPOBATH METOIBI
perieHus ¢ YI4ETOM MOTYyYEHHBIX PE3YJIbTATOB;

pemaTh KadecTBEHHBIC 3a7aud, TPEOyroIne MPUMEHEHHS 3HAHWW M3 Pa3HBIX Pa3laelioB Kypca (HU3WKH, a TaKKe
UHTETPAMA 3HAHWA W3 JIPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIIA: BBICTPAaWBaTh JIOTHUECKYIO IEMOYKY
pPacCyKJIEHUH ¢ OTIOPOM HAa U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKHUE SBIICHUS;

HCITOJIB30BaTh TEOPETUUYECKHUE 3HAHUS JUISI OOBSICHEHUS OCHOBHBIX MPUHITUIIOB PAOOTHI H3MEPHUTEIBHBIX MPHOOPOB,
TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKHUX MTPOIIECCOB;

NPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKUX W 3apyOCKHBIX YUYEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHUE
IIPOLIECCOB OKPY>KAOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJTM3UPOBATh M OIEHWBATH ITOCJICACTBHS OBITOBOW W MPOU3BOJCTBCHHOM NEATEIHLHOCTH YEIOBEKA, CBA3AHHOU C
bU3UYECKUMU TIPOIIECCaMU, C TMO3UIUMNA SKOJOTMYECKOM OE€30MacHOCTH, TMPEJCTABICHUN O palMOHAIBHOM
MIPUPOIOTIOIL30BAHAH, & TAK)KE Pa3yMHOM HCIOJIB30BAHUM JTOCTY)KCHHN HAYKH W TEXHOJIOTHHA IS JabHEUIIEro
Pa3BUTHS YEIIOBEYECKOTO OOIIECTBA;

OPUMEHSTh pa3Mu4Hble CrnocoObl paboTel ¢ uHGOpManHer (U3NYECKOro CONEpKaHUs C HUCIOJIb30BAHUEM
COBPEMCHHBIX HWH(OPMAIMOHHBIX TEXHOJOTHUH, TPH OTOM HCIOJb30BaTh COBPEMCHHBIC HWH(POPMAIMOHHBIC
TEXHOJIOTMHM JUIsI TIOMCKa, TEpepadOTKH W TIPEABSBICHHS YYCOHOW ¥ HAyYHO-TIONMYJISIPHOH HWH(OpPMAIIHH,
CTPYKTYPUPOBAHMSI W MHTEpPIpETalui HHPOPMAIMKA, TOJYYCHHOW W3 Pa3IMYHbIX HCTOYHUKOB, KPUTHUUYECKU
aHAIM3UPOBATh MOJyYaeMyt0 HH(POPMAIIMIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCS 3HAHUM, TaK
Y HA OCHOBE aHaJIM3a UCTOYHHMKA WH(OPMAITUH;

IPOSIBJISITh OPTaHU3AIMOHHBIE W TIO3HABaTEIbHBIC YMCHHUS CAaMOCTOSTEIBHOTO MPHOOPETCHUS HOBBIX 3HAHHWHA B
IIPOIIeCCEe BBITIOJIHCHMSI IIPOSKTHBIX M YI€OHO-UCCIIEI0BATEILCKUX PadoT;

paboTaTh B TPYIIE C UCIIOJTHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, TIIAaHUPOBATH PadOTy TPYMIbI, PAlMOHATHHO
pacnpenensiTh JAESITeIbHOCTh B HECTaHJAPTHBIX CUTYAIUsX, aJ€KBAaTHO OLICHUBATh BKJIAJl KaXKIOTO W3 yYaCTHUKOB
TPYIIIBI B pelIeHNEe PacCMaTPUBAECMOM MPOOIICMEI;



e TPOSBIATH MOTHUBAIUIO K Oyaymiel mpodecCHOHaTbHON AEATENbHOCTU MO CHEIHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO
npodus.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO Tena 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpUYEecKoe mosie 24
4.2 [TocTOsSIHHBIN MEKTPUYECKUI TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Ouskuecckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MaruauTHoe nosie 14
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUs 15
23 MexaHnYecKre U 3JIEKTPOMArHAUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Wroro no pazmeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO SIpa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITA 15
' JEeSTENIbHOCTH, IPHOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tema ypoka Bceero Koutpoaphbie  Ipakruieckue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 ®uszuka — pyHIaMeHTaIbHas HayKa O 1
IpUpoJie
5 Hayunslii MeTO MO3HAHUS U METO/bI 1
UCCIEeIOBaHUS (PU3NYECKUX SABICHUN
DKCIEpUMEHT U T€OpUsl B IPOLIECCE [TO3HAHUS
3 npupoabl. HaOmroieHne u SKCepuMEeHT B 1
¢busnke
4 Crnioco0sbl n3mMepenust GU3NYECKUX BETUYMH 1
5 AOGCoII0THAs M OTHOCHUTENbHAS TIOIPEIIHOCTH 1
U3MepeHuH (PU3NUECKUX BEIUYHH
MonenupoBanue B ¢pusuke. Posb u mecto
6 ¢u3UKM B JOPMUPOBAHUU COBPEMEHHOU 1
Hay4YHOU KapTHHBI MUpPaA, B IPAKTUYECKOMN
JESTEIbHOCTH JIIOAEH
Mexannueckoe nBrxkeHue. Cucrema oTcyera.
7 OTHOCHTENHEHOCTS MEXaHNUECKOTO IBMKEHMS. 1
[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH
Paguyc-BekTop MaTrepuanbHON TOUKH, €T0
8 MIPOEKIIMH Ha OCHU KOOpAHHAT. TpaeKTopusl. 1

[Tepememenue. CkopocTh. MIX mpoekiuu Ha
OCH KOOPJIUHAT




PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHrue paBHOMEPHOTO
IIPSIMOJIMHEHOTO JBUKCHUS

10

11

12

CrnosxeHue nepeMelieHnii 1 CKOPOCTE.
Pewenune 3anau
HepaBnomepHnoe asuxenue. MrooBeHHas

cKopocTh. Yckopenue. [Ipsamonuneitnoe
JBIKEHUE C TIOCTOSIHHBIM YCKOPEHUEM

I'paduyeckoe onucanue NPsIMOIUHEIHOTO
JBUKEHUSI C TIOCTOSTHHBIM YCKOPEHUEM

13

CBobOogHOe TazieHne. Y CKoOpeHrne CBOOOHOTO
IIaICHUA. 3aBUCUMOCTEH KOOpAuHaT, CKOpPOCTH,
YCKOPEHUS OT BPEMEHH U UX TpapuKu

14

15

16

JIBrokeHue Tena, OpOIIeHHOTO MO YIIIOM K
TOPHU30HTY

KpuBonuneiinoe nuxenue. [IBuxeHue mo
OKPYXKHOCTH. YTJIOBasi ¥ INHEHHAs! CKOPOCTb.
[Tepuon u yactora. LlenTpocTpemurensHoe U
MIOJIHOE YCKOPEHUE

Konrtponsnas padora no reme "Kunemaruka"

17

IIepBeb1it 3ak0oH HproTona. MHEpIManbHbIe
cuctemsl otcuéra. [Ipuniun
OTHOCUTEIbHOCTH [ ammest.
HeunepuuansHsie cucTemMbl OTCUETA

18

19

Cwuita. PaBHOelicTByrOIIasA cuita. Bropon
3akoH Herotona. Macca
B3aumoneiicteue ten. Tperuii 3aK0H
Hprorona




[IpuHnun cynepno3unuu cuil. Pemenue 3anay

20 Ha IIpUMEHeHue 3akoHoB HproToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 OKBUBAJIEHTHOCTb 'PABUTALIMOHHON U
MHEPTHOU Macchl

99 Cuna TSOKeCTH U yCKOpEHUE CBOOOIHOTO
NaJCHUS
JIBr>KeHHe HeOeCHBIX Tell U UX

23 UCKYCCTBEHHBIX CIIyTHUKOB. [IepBas
KOCMHU4YecKasi CKopocTb. 3akoHbI Kerutepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUIbI CUJI TPEHUS.

25 JIBM>KEHHE B KUIKOCTHU U ra3e ¢ y4ETOM CHIIbI
COIIPOTHUBIIEHUS CPE/IBI

26 Hasnenune. I'uapocraTuueckoe JaBIcHUE.
Cuna Apxumena

97 AGcomoTHO TBepaoe Teno. [loctynarensHoe
U BpalllaTeJIbHOE IBUKEHUE TBEPJIOTO Tea

28 MOMEHT CuJIBl OTHOCUTEIBHO OCH BPALCHUS.
[Ineqo cumnsl
CrnosxeHue cuil, NPUIOKEHHBIX K TBEPAOMY

29 teny. LlenTp TsxecTu Tena. Ycenosus
paBHOBECHSI TBEPAOIO Tena. Buel
paBHOBECHS

30 Pemrenne 3amau

31 KonrtponsHas pabora no teme "InHamuka.
Craruka TBepaoro tena'"

32 NMnynbc MmaTepuanbHONW TOUKH, CUCTEMBI




MaTCpHaJIbHBIX TOUYCK. HCHTp MacCC CUCTCMBI
MaT€pHaJIbHbBIX TOUYCK. TeopeMa O IBMKECHUU
LHEHTpa Macc

33

NMiynbsc cuitbl M1 M13MEHEHUE UMITYJIbCA Tea.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JBUYKEHUE

34

35

MoOMeHT UMITyJIbCa MaTepUaAIbHOW TOUKH.
[Ipencrasnenue 0 COXpaHEHMH MOMEHTA
HMITYJIbCa B HCHTPAJIBHBIX ITOJIAX

Pemenue 3agau

36

Pabora cuiibl Ha MajIOM U Ha KOHEYHOM
nepemerneHnn. I'padguueckoe npeacraBieHne
paboThl cuiIbl. MOIIHOCTE CHIIBI

37

38

39

40

Kunernueckas sneprus. Teopema 00
W3MEHEHUN KNHETUYECKOW SHEPTUN
MaTepualbHON TOYKH

IToreHumanbHbIe U HEMIOTEHIUAIBLHBIE CUIIBIL.
ITorenumaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

Tperbst kocmMuueckast ckopocTb. CBsI3b
paboThI HEMOTEHIMATIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHWYECKON IHEPTUN

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHue bepHymm s uaeanbHON
KUIKOCTU

41

Kontponbras padota mo teme "3akoHbI




COXPAHEHHUs B MEXaHUKe"

PazBuTue npeacraBieHuii 0 mpupoie

42 TeroTel. OcHOBHBIE NOJ0XKeHUsT MKT.
Huddysus. bBpoyHoBckoe nBHKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPAbIX

43 Tes1. XapakTep ABUKCHMs U B3aUMOJEeHCTBUSA
YacTUI] BELIECTBA
Macca u pazmepbl MOJIEKYIT (aATOMOB).

44 KonnyectBo BeniectBa. [locTosiHHAas
ABorajzipo

45 Temneparypa. TemioBoe paBHoBecue. HIkana
Henscus

46 Pewenue 3amau

47 Wneanpueiii ra3. I'a3oBbie 3aKOHEI

48 VYpaBHenne MeHneneeBa-Kianelpona.
Pemenne 3anau

49 AbcoumoTHas TeMnepaTypa. 3akoH J{anpToHa

50 W3onporieccs! B MI€TBHOM Tase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npescTaBiIeHne N30MPOLIECCOB:
u30TepMa, H30X0pa, u3odapa

52 OcnoBHoe ypaBHeHne MKT

53 Pemrenne 3amau
CBs3b a0CONIOTHO TeMIepaTypbl

54 TEPMOIMHAMHYECKON CUCTEMBI CO CpeaHEn
KMHETHYECKOW SHEepruei mocTynareabHoro
TEIUIOBOTO JABMKEHHSI €€ YaCTHIL

55 O060061eHre U cucTeMaTU3alus 3HaHUu# 10




Teme "OcuoBsl MKT"

56

57

58

59

Kontponbnas padota o Teme "OCHOBBI
MKT"

TepMmoanHamMuyeckasi cuctema. 3ajianue
BHEIIHUX ycyoBuil 1t T/l cucteMsl.
Bremnne u BHyTpeHHUE TTapaMeTPHhI.
[Tapametpsl T/] cuctemsbl Kak cpeaHue
3HAYCHUS BEJINYMH, OIMCHIBAIONIUX ¢€ Ha
MHUKPOCKOITMYECKOM YPOBHE

HyneBoe HavaJl0o TCPMOJNHAMUKHU.
CaMOHpOI/ISBOHBHaﬂ pei1akcanus TI[ CHCTCMbI
K TCTIJIOBOMY PaBHOBECHUIO

Mojenb uaealbHOTO Ta3a B TCPMOAUHAMHKCE.
YcnoBus IMPUMCHUMOCTH 3TOH MOACIN

60

61

62

63

VYpaBuenne MeHnneneena-Kianelipona u
BBIPa)KCHME JIJIS1 BHYTPEHHEN SHEPTUU

BeipaxkeHue 17151 BHyTpEeHHEH SHeprun
OJIHOATOMHOT'0 HJICAJIBHOT'O Ta3a.
KBazucratuueckue u HecTaTH4ecKue
MIPOLIECCHI

OneMeHTapHas paboTa B TEpMOJUHAMUKE.
Brruucnenue pabotsl 1o rpaduky mnporecca
Ha pV-nuarpamMme

Tennonepenaya kak cnocod U3MEHEHUs
BHyTpeHHel sHepruu T]l cuctemsl 6e3
COBEpILICHUS PabOThI

64
65

KonBeknusi, TEmIonpoBOJHOCTb, U3Ty4YECHHE

KomnuectBo Temnorsl. TemnoéMKOCTE Tea.




VY nenbHas U MOJIIpHAs TEIJIOEMKOCTH
BelIeCTBa. Y JielIbHAs TEIUIOTa CrOpaHus
TOILIMBA

Pacuér xonuyecTBa TEIUIOTHI IPH

66 TerIonepenaye

67 [TonsiTue 06 amnabaTHOM mporecce. [lepBrrii
3aKOH TEPMOIUHAMUKHI
KomnyecTBo TEmI0TH M paboTa KaKk MephbI

68 W3MEHeHUs BHyTpeHHeil snepruu T /1
CHCTEMBI
Bropoii 3ak0H TepMOIUHAMUKH IS

69 PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB.
HeoOpatumocTh MPUPOIHBIX MTPOIIECCOB

70 [Tpunimne! geiictBus TermnoBbix MamuH. KIT

71 MakcumansHoe 3Hauenue KI1/1. Iukn Kapuo

72 Pemenue 3agau
DKOJOTHYECKHE aCIIEKTHI UCIIOIb30BaHUS

73 TEIJIOBBIX JIBUTaTelei. TemioBoe
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl

74 Pemenne 3amaqa

75 O06o001IeHrEe U CHCTEMATH3aLNs 3HAHUH 110
teme "Tepmonunamuka. TenaoBeie MalIMHb"

76 KonTponbHas pabota mo Teme
"Tepmoannamuka. TenaoBble MalIUHbI"
[TapooGpa3oBanue U KOHIEHCAIIHS.

77 Hcnapenue u kunienue. Y nelibHas TEIUIOTa
napooOpazoBaHUs

78 HacwpImennbie ¥ HEHACHIIICHHBIC MTapPHI.




KauecTBeHHast 3aBUCMMOCTD IIJIOTHOCTH U
JABJICHUS HACBHIIIICHHOTO 1Mapa OT
TEeMIIepaTypbl, MX HE3aBUCUMOCTh OT 00bhEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIICHUS OT JaBJICHUS B
JKUJKOCTH

BraxxnocTs Bo3ayxa. AGCOMOTHAS U

[ OTHOCHUTEIbHAs BIKHOCTb

80 Pemenwue 3amau
TBépnoe Teno. Kpucraminyeckue u

81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KpHUCTAIJIOB

82 [1naBnenue u KpuctaumM3anus. Y qenbHas
TeruioTa riaBneHus. Cyomumarus
Hedopmaru TBEpAOTO Tena. PacTsokeHue u

83 cxkarue. Casur. Monyne FOnra. Tlpenen
yOpyrux aegopmaruii
TemnnoBoe paciupenue KUAKoCcTe! u

84 TBEPBIX TEJ. AHTAPMOHU3M TETUTOBBIX
KoJIeOaHUI YacTHUIl BEIIECTBA

85 [Ipeobpa3oBanue YHEPTUH B (Pa30BBIX
nepexoiax

86 YpaBHEHHE TEIIOBOTO OaaHca

87 Pemenue 3amau
[ToBepxHOCTHOE HaTsKEeHHE. KanusapHbie

88 sBIIeHUs. J[aBeHue MoJ] HCKPUBIICHHOM
MOBEPXHOCTHIO KuAKocTu. Dopmyrna Jlammaca

89 O0o01IeHre ¥ CHCTeMaTU3alus 3HAHUH 110




TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBble epexoibl"

KonrponbHas pabora o reme "ArperatHsie

%0 cocTosiHus BeliecTBa. @a3oBble nepexobl”
DnexTpu3zanus Tea U e€ IposBICHUS.

01 DIekTpuyeckui 3apsij. /IBa Buma
aNeKTpudecKux 3apaaoB. [IpoBogHuky,
JUAJICKTPUKU U TTOJTYITPOBOTHUKHI

92 DNeMEeHTapHBIN 3JEKTPUYECKUM 3apsia. 3aKOH
COXPAHEHUS INEKTPUUYECKOTO 3apsa

93 B3anmopencrteue 3apanoB. Touednsie
3apsanbl. 3akon Kynona

94 Pewenue 3amau

95 Onektpuueckoe nose. Ero neiictBue Ha
AIEKTPUUECKUE 3aPs]IbI
Hanpsk€HHOCTD 371€KTPUYECKOTO MOJIS.

96 [IpoGHbIii 3apsz. JIuHuKM HanpsKEHHOCTH
aneKkTpudeckoro nosst. OQHOPOIHOE
ANEKTPUYECKOE TT0JIe

97 [ToTeHIManbHOCTD ANEKTPOCTATUYECKOTO
noJi. Pa3HOCTh MOTEHIMATIOB U HANPsDKEHUE
[loTenuumanbHas SHEPrUs 3apsiia B

98 ANEKTpOoCcTaTHYeCKOM rose. [loTennnan
ANNEKTPOCTATUYECKOTO MOJISI

99 CBs13b HaNPSKEHHOCTHU NOJISL U Pa3HOCTH
MIOTEHLIMAJIOB JUISl 3JIEKTPOCTATUYECKOTO MO

100 [IpuHIUTT CYTIEPIIO3UITUH DIIEKTPHIECCKUX

noJyeu




101

Pemenue 3agau

[Tone Toueunoro 3apsaa. [lone paBHomepHO

102 .
3apsHKEHHOU cepsl
[Tosie paBHOMEPHO 3apsHKEHHOTO 0 00BEMY

103 mapa. [Tone paBHOMEpHO 3apsKEHHOM
0ECKOHEYHOM MIOCKOCTU

104 [TpOBOIHUKH B JIEKTPOCTATUIECKOM IIOJIE.
YcnoBue paBHOBeCHS 3apsiIOB

105 JIMBIIEKTPUKH | TTOTYIIPOBOJIHHUKH B
ANEKTPOCTATHYECKOM I10JIC
Konnencarop. DnekTpo€MKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTb INIOCKOTO
KOHJICHCATOpa

107 [TapannenpHoe coelMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenpHOE COETMHEHNE
KOHJICHCATOPOB

109 OHeprus 3apsHKEHHOI0 KOHACHCATopa

110 Pemenue 3anau

111 JIBr>keHue 3apsKEHHOM YacTULIBI B
OJTHOPO/IHOM DJIEKTPHUYECKOM TOJIe

112 Pemenue 3amau

113 O06o0061IeHre U cucTeMaTu3alus 3HaHu# 110
Teme "DnekTpudeckoe moie"

114 KonTponbHas pabota mo Teme
"OnexTpuueckoe nojue"
Cuna Toxka. [TocTossHHBIN TOK. Y CIIOBHS

115 CYILIECTBOBAHUS MOCTOSHHOTO

QJICKTPHUYCCKOI'0 TOKa




116 Wcrounuku Toka. Hanpsxenne u 3/1C 1

117 3akon OMa JyIsl ydacTKa 1enu. 1
DNEKTPUUECKOE COIIPOTUBIIEHHE
3aBUCUMOCTB CONPOTUBIICHUSI OJJTHOPOJIHOTO

118 MIPOBOJIHHUKA OT €0 JTMHBI U TIJIOIIA TN 1
MOTNEPEYHOI0 CEUCHHUS

119 VY aensHOEe CONPOTUBIICHHUE BEIIECTBRA. 1
Pemenue 3agau

120 [TocnenoBarenpHOE, TApATUICTBLHOE, 1
CMEIIIaHHOE COSTMHCHUE TTPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX 3IEKTPUUECKUX 1
nerneid. [IpaBuna Kupxroga

122 Pemrenue 3amau 1

123 PaGora anekrpuyeckoro Toka. 3akoH Joyis 1
—JIenna

124 Pemenue 3amau 1

15 MOmHOCTB 2EKTPUYECKOTO TOKA. TerutoBast 1
MOIIHOCTb, BBIJICIIIEMasi Ha PE3UCTOPe

126 Pemenue 3amau 1

127 O/1C u BHyTpEeHHEE CONPOTHUBIICHNE 1
HMCTOYHUKA TOKA

128 3axon OMa i TTOJIHOM (3aMKHYTOM ) 1
AJIEKTPUYECKON e

129 Pemenue 3amau 1

130 MOoOIIHOCTE UCTOYHHKA TOKA 1

131 Kopotkoe 3aMmbikanne 1

132 Konnencarop B nienu mocTOSSHHOTO TOKa 1




133

Pemenue 3agau

Pemrenne 3agaud mo treme "IlocToSHHBIHM

134 .
ANEKTPUYECKUI TOK

135 Pemrenue 3agaud mo teMme "IlocToSIHHBIH
AJIEKTPUYECKUM TOK"

136 Pemenue 3anau no teme "llocTrostHHbBIN
AIEKTPUUYECKUN TOK"

137 O06o011ieHre 1 cucTeMaTu3alys 3HaHuH 110
teMe "[locTosHHBIHN 21eKTpUuyecKuil ToK"

138 Kontponbras padota nmo teme "[locTossHHBIN
AJIEKTPUYECKUM TOK"
DnexTpuueckas MpOBOAUMOCTD PAa3INYHBIX

139 BEIIECTB. DIIEKTPUICCKUI TOK B METaJIaX.
CBepxnpoBOIMMOCTb
DNeKTpUYECKUi TOK B pacTBOpax U

140 pacruiaBax 3JeKTpouToB. 3akoHbl Dapanes
JUISL BIEKTPOIH3a

141 OnexTpuuecKuil TOK B razax. [lnmazma

142 DneKTpuuecKuil TOK B BakyyMme. BakyymHble
prOOpbI

143 DNEKTPUUYECKUN TOK B MOITYIPOBOAHHUKAX

144 [TomynpoBOTHUKOBBIE TPUOOPEI
@u3nYeCcKUil NPAKTUKYM IO TEME
"N3mepeHune CUIlbl TOKa U HAaIIPSKEHUS B

145 L[ENU TOCTOSIHHOT'O TOKa MPHU MOMOIIN

AHAJIOTOBBIX U MU(POBBIX H3MEPUTEITHHBIX
npubopoB" uiK "3HaKOMCTBO ¢ IUPPOBOH
nabopatopueit o ¢pusuke. [Ipumeps




M3MepeHus: GPU3NIECKUX BETHUUUH MPH
ITOMOILIY KOMIIBIOTEPHBIX JATYUKOB"

146

147

dusnyeckuil npakTukyM o teme "M3ydenue
HEPABHOMEPHOI'O JBUKEHHUSI C LIENbIO 1
olpeziesIeHUsl MTHOBEHHOU ckopocTu"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MepeHune yCKOpeHus Npu NpsiMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBH)KEHHUH 110 HAKJIIOHHOM
wiockoctu" wiu "Mccnenosanue
3aBUCUMOCTH IIyTU OT BPEMEHU MPU
PaBHOYCKOPEHHOM JIBH>KE€HUN"

148

149

du3nuecKuil MPakTUKYM 110 TeMe
"N3mepeHue yCKOpeHUsl CBOOOJHOTO
nagenus” win "M3yueHue ABUKEHUS Tena,
OpOILIEHHOTO0 TOPU30HTAIBHO"

dusnyeckuil NpakTukyM 1o teme "M3ydenue
JBUKEHMSI T€Ja 110 OKPY>KHOCTH C
TTOCTOSTHHOM 110 MOJIYJTFO CKOPOCThIO" MITH
"UccnenoBanue 3aBUCUMOCTH TIEpUOA
oOpallieHus: KOHUYECKOro MasiTHUKA OT €ro
napamerpos”

150

@uU3NYECKU NPAKTUKYM I10 TEME

"N3mepeHne paBHOIEHCTBYIOIIEH CHJIBI ITPU
JBUKEHUH OpycKa IO HAaKJIOHHOM TIOCKOCTH"

nnu "[IpoBepka runoTe3bl 0 HE3ABUCUMOCTH 1
BpPEMEHHU JIBIKEHUS OpycKa 10 HaKJIOHHOM

IJIOCKOCTH Ha 3a/laHHOE PacCTOSIHUE OT €r0

Macchl”

151

@uU3NYECKUI NIPAKTUKYM IO TEME 1




152

153

"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux aedopmaruun" wim "M3ydenue
JBUKEHUSI CUCTEMBI TEJI, CBA3aHHBIX HUTHIO,
MIEPEKUHYTON uepe3 JETKui 010K"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue koddduirieHTa TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 PUIeHTa
3aBucuMocTu FTp(N)" wim "HcciaenoBanue
JBUKEHHs OpYyCKa M0 HAKJIIOHHOW TIOCKOCTH
C epeMeHHBIM K03 punmeHTom TpeHus" uim
"N3yueHue IBUKEHUS rpy3a Ha BaLy C
TpeHuem"

du3nuecKuil MpakTUKYM 110 TeMe
"UccnenoBanue ycnoBUi paBHOBECHUS
TBEPAOrO TeJla, UMEIOIIETO OCh BpALCHUS "
win "KoHCTpyrpoBaHUe KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOIIETO
MJI01a] b OTIOPHI"

154

@u3NYECKU NPAKTUKYM 110 TEME
"N3mepenue ummynbca Tejaa o TOpPMO3HOMY
nyti" niau "M3Mepenue Cuiisl TATH, CKOPOCTH
MOJIETH 3JIEKTPOMOOUIISE M MOUTHOCTHU CHJIBI
Taru" nin "CpaBHEHUE U3MEHEHMSI UMITYJIbCA
TeJa ¢ UMITYJIbCOM CHJIBI" WIIN
"HccnenoBaHue cCOXpaHEHUS UMITYJIbCA IIPU
ynpyrom Bzaumoznerictsun" uinm "Msmepenune
KMHETUYECKOM SHEPTUH Teja 10 TOPMO3HOMY




"

IIyTH

155

®u3nYecKuil mpakTUKyM 1o teme "N3yuenue
H30TEPMHUUYECKOTO Mpoliecca (PEKOMEH0BAHO
MCIOJIb30BaHue UG POBOI J1abopaTopun)"
unu "M3ydenne u30XopHOro npoiecca’ uiu
"N3ydenne n3obapHOTO mporecca’ uin
"IIpoBepka ypaBHEHUSI COCTOSIHUS"

156

157

158

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue yaenbHoN TemnoéMKoCcTU" Uit
"UccnenoBanue mpoiiecca OCThIBAaHUS
Bemecta" win "HMccaenoBanne aguadaTHOIoO
npouecca" win "M3yueHne B3auMoCBA3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMO/JICHCTBUS U TEMIIEPATYpPhl KUTICHUS
JKuakocren"”

duznyeckuil npakTukyMm no teme "M3ydyenue
3aKOHOMEPHOCTEN UCTIapEHUsI JKUIKOCTEN"
niu "M3MepeHne yneabHOU TEIIoTh
I1aByieHus abpaa" win "M3yuenue cBONCTB
HaChIIEHHBIX NapoB" win "M3Mepenue
a0COIIOTHOM BJIaKHOCTH BO3/lyXa M OLIEHKa
Macchl apoB B nomenieHun". smepenue
Kod(ppurmeHTa mMoOBEpXHOCTHOTO HATSKEHUS

Pu3NYECKU MPAKTUKYM 110 TEME
"Habmtoienue npeBpalieHust SHEPTUU
3apsOKEHHOTO KOHJIEHCATOPa B SHEPTHIO
n3nydeHus ceeroauona’ wim "M3yyenue
MPOTEKaHUA TOKa B LEMH, COAEpKaIIEH
KoHzieHcarop" win "Pacnpenenenue pasHoCcTH




MIOTEHLIMAJIOB (HAIPSKEHUS) IpU
[I0CJIEI0BATEIBHOM COEIMHEHUN
KOHIEHCATOPOB"

159

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccnenoBanue cCMEIIaHHOTO COCIMHEHUS
pesuctopoB" unu "M3mepenue yienbHOro
COIPOTHUBIICHUS TIPOBOIHUKOB'" HIIN
"HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT
HAMPSDKEHUS U1 JIaMITbl HAaKaTUBaHUs "

160

161

@uU3NYECKU IPAKTUKYM 110 TEME

"HaOuroieHune a5eKkTpon3a’ win

"M3mepenue 3apsiia OTHOBAJICHTHOTO HOHA"

un4 "Uccienosanue 3aBUCUMOCTH 1
COIIPOTUBIICHUSI TEPMOPE3UCTOPA OT

temneparypbl” uwin "CHATHE BOJIbT-aMIIEPHOI
XapaKTepUCTHKU anoaa”

PesepBHelIit ypok. O6001IeHNE 1

cUCTEMAaTH3allMs 3HAHUI IO TEME 1
"Kuuematuka"

162

PesepubIil ypok. O6006111eHIE 1
CHCTEMAaTH3aInsI 3HaHUH 110 TeEME 1
"lmaamuka"

163

164

165

PeseprubIil ypok. O60061eHIE 1
cucTeMaTu3anus 3Haguil no teme "CraTtuka 1
TBEpAOro Temna"

PesepBHrIit ypok. O6001IeHNHE 1
CHUCTEMATH3AaNs 3HAHUH 110 TeMe "3aKOHBI 1
COXpaHEHHUs B MEeXaHHKe"

PesepBHelIit ypok. O6001IeHNE 1 1




cucTeMaTu3aius 3HaHui 1o teme "OCHOBBI
MOJIEKYJIIPHOKMHETUYECKON Teopun"

PesepBHelil ypok. O000ICHHE 1
166 CUCTEeMAaTH3aIus 3HAHHUIA 110 TeMe
"Tepmoannamuka. TernaoBsie MalIUHbI"

PesepBubIil ypok. O60011IeHIE 1
167 CUCTEeMaTu3alus 3HaHUH 110 TeMe
"ArperaTtHble cocTosiHUS BelecTBa. da3oBbie

nepexonr"

PesepBHrlit ypok. O60011eH1E 1
168 cUCTEMAaTH3alNs 3HAHUH 110 TEME
"DnexkTpuueckoe nose"

PesepBHrlit ypok. O60011eH1E U
169 cUCTEMATH3alNs 3HAHUH 110 TEME
"TIoCTOSHHBIN PIEKTPUUECKUI TOK"

PesepubIiil ypok. O6006111eHIE 1
170 cucreMaru3anus 3Ha"Hui mo teme "Toku B
pa3Iu4YHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

Ne
n/n

Tema ypoka

B3aumoseiicTBruEe MOCTOSIHHBIX MAarHUTOB U
MIPOBOJHHUKOB ¢ TOKOM. MarHutHoe mouie.
I'mnoTesa Amrmepa

KoauuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHUS

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

Bekrop marautHON nHAYKUuU. [TpuHnmn
CyNEpNO3UIMU MATHUTHBIX ToJed. JInnnn
MarHUTHOM MHIYKLIHH

MarHuTHOE T0JIe IPOBOJHHUKA C TOKOM.
OmneiT OpcTena

Cuna Amnepa, e€ HanpaBJIEHUE U MOIYJIb

Pemenue 3agaa

ITpumeHneHne 3akoHa Amnepa.
DeKTpoU3MepHUTEIbHbIE TPHUOOPHI

Cuua JlopeHnia, e€ HanpaBJIeHUE U MOYJIb.

JIBr>keHue 3apsKEHHON YaCTHULIbI B
OZHOPOJHOM MArHUTHOM I10JIE

Pemenue 3agau

Pa6ora cunsl Jlopenia

10

11

Pemenue 3agau

MarsuTHoe I0JI€ B BEILIECTBE.
(DeppOMaFHeTI/IKI/I, nmapa- 1 [MaMaraCTuKu




OcHOBHBIE CBOHCTBA (heppOMarHEeTUKOB.

12
[Ipumenenne peppoMarHeTHKOB

13 Pemenue 3amay o reme "Marautsoe moJie"”

14 Pemenune 3amau no reme "Marauraoe nose"

15 SIBneHre ANeKTPOMArHUTHON WHIYKITUH.
[ToTok BekTOpa MArHUTHOW WHIYKIIMH

16 OJ1C unayKkumnmn

17 3aKOH AJIEKTPOMArHUTHOW WHIYKIIHH
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko

19 OJ1C uHAYKIMY B ABUKYIIUXCS
MIPOBOTHHKAX

20 Pemenue 3amay

21 [IpaBuino Jlenna

29 NunyktuBHOCT. KaTylka WHIYKTHBHOCTH B
LIETN IIOCTOSTHHOT'O TOKa

93 SBnenune camounaykiuu. 3/C
CaMOUHTYKITUU

24 DHepruss MarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIE

25 Pemenue 3amau

26 O0001IeHNEe U cUCTEMATH3AIMs 3HAHUH 110
TeMe "DneKkTpoarnHaMuKa"

97 KonTponbhas pabota no teme

"OnexTpoauHamuka"




KonebarenbHas cucrema. CBOOOIHBIE

28 KonebOanus. 'apMoHnYecKue KoeOaHus

29 Kunemarnueckoe U TMHAMHYECKOE OIMCAHUE
KoJieOaTeIbHbIX IBHKEHUMN
DHepreTuyeckoe onucanue. BeiBos

30 JTUHAMHUYECKOTO OMMCAHUS TAPMOHHYECKHUX
KOJICOaHUH U3 UX DPHEPreTUICCKOTO U
KHHEMATHYECKOTO OIMMCAHMS

31 Ammuntyna u ¢daza Konebanuit
[Tepuon n yactora konebanui. [lepros
MaJIbIX CBOOOIHBIX KOJIeOaHM

32 MaTeMaTtuyeckoro MastHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKA

33 3aryxaromue KonebaHus. BelHyXIeHHBIC
KoyicOanms. Pe3oHanc

34 ABTOKOI€0aHUA

35 Pemnrenne 3amau

36 VYpok-koHpepenuus "MexaHuueckne
Kosie0aHusl B My3bIKalIbHBIX HHCTPYMEHTax"

37 O0001eHne 1 cUcTEMaTU3ALNS 3HAHUI 110
teMe "Mexannueckue kojieoanus"

38 DNEeKTPOMAarHUTHBIE KOJICOaHMUS.
KoneGaTenbHblil KOHTYp

39 ®opmyna Tomcona. CBsi3b aMIUTUTYIbI

3apsaa KOHACHCATOpa € aMHHHTYHOﬁ CHIJIBI




TOKa B KOJICOATEIILHOM KOHTYpE

3aKoH COXpPAaHCHUSA SDHEPIrUr B HACAJIbHOM

40
K0J1e0aTeIbHOM KOHTYpE
3aTyxarolre 31eKTPOMarHuTHbIE KOJIeOaHusl.

41 BbIHYX1€HHBIE 3JIEKTPOMAarHUTHbBIE
KoseOaHus

42 IlepemenHsblii TOK. Pe3ucTop u KOHAEHCATOP
B LIETIH ITIEPEMEHHOT0 TOKa

43 Karymika HHIyKTUBHOCTHU B LIENTU
MEPEMEHHOT0 TOKa

44 3akon OMa 1J1st SJIEKTPUUYECKOH Ienu
MEPEMEHHOT0 TOKa
MoniHOoCTh IEPEMEHHOI0 TOKA.

45 AMITITUTYAHOE U IEUCTBYIOIIEE 3HAUEHUE
CHUJIBI TOKA Y HAIPSKEHUS

46 Pe3onaHc B anekTprUecKoil ienu

47 Pemenue 3agau
WneanbHblif Tpanchopmarop. [Ipoussoactso,

48 nepeaada u moTpeOIeHUe IEKTPUIECKOH
SHEPTUU
DKOJIOTHYECKUE PUCKU TIPU MPOU3BOJICTBE

49 anekTposHeprun. KynbTypa ucrnoiab30BaHus
AJIEKTPOIHEPTHH B TOBCETHEBHOM KU3HU

50 Pemenue 3amau

51 Pemenue 3agau

52 O0o01IeHre U cucTeMaTu3alus 3HaHU| 0




TeMe "DIeKTPOMarHUTHbBIE KoJleOaHwus "

MexaHndecKre BOJHEI. XapaKTepI/ICTI/IKI/I

>3 MEXaHUYECKUX BOJH

o4 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3BYKa

56 Wndpassyk u yaprpassyk. Lllymosoe
3arpsi3HEHUE OKPY>KaloIel cpebl

S7 Pewenne 3anau

58 DneKTpOMarHuTHbBIE BOJMHBL. M3nyueHue
AIEKTPOMArHUTHBIX BOJIH

59 DHeprus 3JIeKTPOMAarHUTHBIX BOJIH.
CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
[IIkana 31eKTPOMAarHUTHBIX BOJIH.

60 [IpumMeHeHue IIeKTPOMarHUTHBIX BOJTH B
TEXHHUKE U OBITY
[TpuHIMIIBI paTUOCBSI3U U TEJICBUACHHUS.

61 Paguonokarus. D1eKTpoOMarHUTHOE
3arps3HEeHUE OKpYXKarolel cpeibl

62 Kontponbnas padota o teme "Konebanus u
BOJIHBI"

63 Caer. 3aKOH MPSIMOJIMHENHOTO
pacrpocTpaHeHHsI CBETa

64 Pemienue 3a1a4 Ha MpUMEHEHNE 3aKOHA
PSAMOJIMHEHHOTO paclpoCTpaHEHHsI CBETa

65 Otpaxenue ceta. [Lmockoe 3epkaino.

Coepuueckoe 3epKaio




[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCUTEIILHBIN IMOKa3aTeb MPETOMIICHHS.

66 [TomHOE BHYTpEHHEE OTpaXKEHUE.
[IpenenbHbli yroJl MOJIHOIO BHYTPEHHETO
OTpakKeHUS

67 Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHOB
OTpaXEHUS U IIPEJIOMJICHUS CBETA

68 Xop nydeit B mpusMe. Jlucnepcust cBera.
CnoxHbIi cocTaB Oenoro cBera. Lpet

69 JInn3pl. DOKYCHOE pACCTOSTHUE U ONITHYECKAs
CUJIA JIMH3BI

70 [TocTpoenne n300pakeHuid B TMH3aX U UX
CcUCTEMax. Y BEJIMYECHUE JINH3BI
Pemenue 3a1au Ha mocTpoeHUe

71 U300pakeHHi, OTy4aeMbIX C TOMOIIBIO
JIVH3

72 ['na3 xak ontuyeckas cucrema

73 Pemenue 3anau. [Ipeaensl npUMEHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CKopocTb cBETa U METO/IBI €€ U3MEPEHUS

75 Hucnepcus cBera

76 WnTepdepenmus ceera

77 KorepeHTHbIE HCTOUHHKH. Y CIIOBHS
HaOII0/IeHUST MAKCHMYMOB U MUHUMYMOB

78 Pemenue 3amay

79 [Ipumenenne unTephepeHIn




80

Judpakuus ceera

Hudpaknmonnas pemérka. Y ciaoBue

81 HaOJII01€HUS TJ1aBHBIX MAKCUMYMOB

82 Pemenue 3anau

83 ITonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

84 Pemenue 3amay

85 CBeToBbI€ BJICHUS B IPUPOJIE

86 O06o0011eHre U cucTeMaTU3alus 3HaHUuH 110
teme "Ontuka"

87 KonTtponpsHas padora mo Teme «OnTuka»
I"'paHu1Bl IPUMEHUMOCTH KJIACCUYECKON

88 MEXAHUKH. 3aKOHBI NIEKTPOJINHAMUKH U
MPUHLIUIT OTHOCUTEJILHOCTH

89 ITocTynatsl cienialbHOU TEOPUHU
OTHOCUTEJIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAJ.
[IpeobpazoBanus Jlopenna. YcioBue

90 NpUIUHHOCTU. OTHOCUTENHHOCTD
OJIHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U
COKpAILEHUE JTUHBI

01 OHeprusi U UMITYJIbC PEIATUBUCTCKOMN
YaCTUILIbI

92 CBs13b Macchl C SJHEPTUEN U UMITYJILCOM
PENSITUBUCTCKON YacTULIbI. DHEPTHsl MOKOs

93 PaBHOBecHOE TemI0BOE U3NTyUYEeHHE




94 3akoH cMerieHnus: Buna
95 ['unote3a M. [1nanka o kBautax. ®OTOHBI
96 DHeprust 1 UMITYJIbC POTOHA
®dotordpdext. OnbiTer A. I'. CtoneTona.
97
3akonsl pororddexra
VYpaBuenue DifHmrenHa 111 GoToddexTa.
98 N "
Kpachas rpanuna" ¢orosdpdekra
99 Hasnenue cera. Onbitel [1. H. JIeOeneBa
100 BoJtHOBEIE CBOMCTBA YaCTHILL
Bouansbl ne bpoina. Jlnuna BonHbI ae bpoiiis
101 U pa3Mephl 00JIaCTH JTOKATU3AUN
JBYDKYIIEHCS YaCTUIIBI
102 KopmyckynspHO-BOTHOBOH Ayann3m
103 Hudpakius 351eKTpOHOB Ha KpUCTaLIax
Crneuunduxa usmepeHuii B MUKpOMHUPE.
104 CooTHoIIIeHUs HEOTIpeAeIEHHOCTEN
I'eitzenbepra
105 Pemenue rpaduyeckux 3amau
106 Pemenue pacuéTHbIX 3a1a9
KonTtponbHas padora no Temam: "OCHOBBI
107 CTO", "KopnyckyJsspHO-BOJIHOBOI
Tyanusm"
108 OnbITH IO UCCIIEIOBAHUIO CTPOSHUS aTOMA.
[Inanerapnas mozens aroma Pezepdopra
109 [Toctymater bopa




110

111

112

Bunel ciektpoB. CekTp ypoBHEN 3HEPTUU
aToMa BOIOPOAA

CronTanHoOE U BBIHYXXJICHHOC HU3JIYUCHUC
CBCTa

Jlazep

113

114

115

116

117

118

Hyxnonnas mozens snpa ['eiizenOepra-
HBanenko. 3apsia 1 MacCOBOE YUCIIO sAJpa.
HM3oTonel. PannoakTuBHOCTE

3aKOH paJMOaKTUBHOIrO pacnana. CBoiicTBa
MOHM3UPYIOIIETO U3ydeHus. Bnusuue
PaIuOaKTUBHOCTH HA KUBBIC OPTAHU3MBI.
Jo3nmerpus

OHeprust cBS3M HYKJIOHOB B sizipe. SnepHble
cuibl. Jleekt maccol aapa. SnepHbie
peakuuu. Saepusie peakTopsl. [Ipobiemsl
YIPaBIIsEMOr0 TEPMOSIEPHOTO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sII€PHON
SHEPreTUKHU

Mertoapbl perucTpalyu U UCCIeI0BAHMS
3JeMEHTapHbIX YacTull. DyHaaMeHTaIbHbIE
B3aUMOJICUCTBUS. bapnoHbl, ME30HBI 1
nentousl. [Ipencrasnenne o CtangapTHOU
Mozenu. KBapk-riitooHHas MOJENb aJpOHOB

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas MaTepus U TEMHas SHEPIUsL.
EnunctBO Quznyeckoil KapTUHBI MUpa

OTalbl Pa3BUTHA aCTPOHOMMUMH. 3HadeHue




119

120

ACTPOHOMHH

[IpuMeHUMOCTD 3aKOHOB (PUBHKH IS
0OBSICHEHHS IPUPOIBI KOCMUUYECKHIX
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX
HCCIICIOBaHUI

COBpeMeHHble OIITHUYECCKUEC TCIICCKOIIBI,

pPaauOTCIICCKOIII, BHeaTMOC(bCpHaH
aCTpOHOMUSA

121

Bun 3Bé€3anoro Heba. Co3Be3ausi, spkue
3Bé3lII>I, IIJTaHETHhI, UX BUAUMOC IBUXKCHUC

122

123

124

Conneunas cucrema. Cosnue. CosHevHast
aKTUBHOCTH. Mcrounuk sHeprun ConHua u
3BE3]

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKHU.
Jnarpamma "cnieKTpajbHBIN Kj1ace —
CBETUMOCTB"

3B63,Z[BI TJIaBHOM MOCIEI0BATEILHOCTH

125

Bnytpennee crpoenue 38€31. COBpeMEHHbBIE
MPEJCTABICHUS O TPOUCXOKICHUHN U
spoyrony CoJIHIIA | 3BE3]1. DTalbl )KU3HA
3BE3T

126

127

Muneunsiii [Iyte — Hama ["amaktuka. Tunsl
ranakTuk. YEpHbIE ABIPHI B s/Ipax rajJakTHK

Bcenennas. Paciupenue Beenennoii. 3akoH

Xa606ma. Teopust bonbioro B3pbIBa.
PenukToBoe u3nyueHue




128

129

Macmrabnas cTpykrypa Beenennoil.
Meraranaktuka

Hepeménnsie npo6ieMbl aCTpOHOMUH

130

131

132

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnemoBaHue MAarHUTHOTO IIOJIS
HOCTOSIHHBIX MarauToB' i "HccinenoBanue
CBOMCTB (peppOMarHeTUKOB" WIIN
"UccneqoBanue AeHCTBUSA IIOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue cuibl Amnepa" unu "M3ydenue
3aBUCUMOCTH CHUJIbI AMIIepa OT CHJIbI ToKa"
nu "OnpeneneHne MarHUTHOW HHIYKIUU Ha
OCHOBE U3MEpEHMsI CUIIbl AMmepa”

Du3nUeCcKUl IPAKTUKYM I10 TEME
"UccnenoBanue sSBIEHUS 31€KTPOMArHUTHOM
uHayKnuu'" win "OnpeneneHue HHIYKIUN
BUXPEBOIO0 MarHUTHOTO MoJs"

133

Pu3nYecKuil IPAKTUKYM 110 TEME
"UccnenoBanue siBIE€HUS CAaMOMHIYKIUN"
win "COopKa MOJENN 3JIEKTPOMArHUTHOTO
re”Heparopa”

134

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3zmepenue neproa CBOOOTHBIX KOJIeOaHU
HUTSHOTO U MPYKUHHOT'O MassTHUKOB"

135

®u3NYeCcKuil TPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue SHEPTUH B IPY>KUHHOM




136

137

138

MasiTHUKe"

DuU3nYeCKU MPAKTUKYM 10 TEME
"HccnenoBanue nepeMeHHOro ToKa 4epe3
MOCIIEI0BATEIHHO COeTUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ win
"UccnenoBanue pabOThl HCTOYHUKOB CBETA B
LEMU TePEMEHHOTO ToKa"

®usnueckuil NpakTuKyM 1o teme "M3yuenue
1apamMeTpoB 3BYKOBOM BOJIHBI"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"M3MepeHue nokasaress npeaoMIIeHUs
crexia" wiu "l[lonyyenune uzoOpakeHus B
CUCTEME U3 INIOCKOTO 3€pKajla v JIMH3bI"

139

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosHUSA OT BeIleCTBa (Ha MpUMepe
xuakux uH3)" win "M3mepenue GokycHOro
paccTosHUS PACCEUBAIOIINX JIMH3"

140

Pu3nYecKuil IPAKTUKYM 110 TEME
"HaOnronenue nudpakuuu, MHTEpdepeHnu
Y ToJIsipu3aiuu ceera'

141

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"Onpenenenre UMIyabCa U SHEPTUH
PeNSITUBUCTCKUX YacTull (1o ¢oTorpadusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nose)"

142

Pu3NYeCcKuil TPAKTUKYM I10 TEME




"N3mepenue noctosHHo# [lanka Ha ocHOBE
uccienoanus Gporoddpdexra wim
"UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA
4yepes CBETOAMO OT HalpsKeHUs"

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue cekTpa pa3peskeHHOro
aTOMapHOTr0 BOAOPOJa U U3MEPEHUE
noctosiHHoM Pundepra”

144

Ou3nyecKuil MPakTUKYM IO TEME
"HccnenoBanue paarnoakTUBHOTO (OHA ¢
WCIIOJIb30BaHUEM JIO3UMETpa' UITn
"N3yuenune nmoromeHus 6eTa-4yacTuil
amroMuHuem"

145

146

Du3n4eCcKuil IPAKTUKYM I10 TEME
"HaOronenus 3B€34H0ro0 Heba
HEBOOPYKEHHBIM I1a30M C UCMOJIb30BAHUEM
KOMITHIOTEPHBIX TTPHIIOKEHUHN IS
OTIpEeIeTICHUS TTOJIOKEHHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiaymapus U sipkue
3BE31b1" nin "HaOmo1eHus B TeJIeCKOI
JIyHBI, IUTAHET, TYMAHHOCTEN U 3BE3IHBIX
CKOIUICHHI"

O06o0011eHe U cUCTeMaTU3alus 3HaHUH.
Posb ¢pu3uku 1 acTpoHOMUM B
HKOHOMHYECKOM, TEXHOIOTMUECKOH,
COLIMAJIBHOM U 3THYeCKOl chepax




147

148

149

ACATCIIBHOCTH 4YCJIOBCKA

O00011eHNEe U cUCTEMAaTU3aLNS 3HAHUI.
Posnb 1 MecTO (hM3HUKHU U aCTPOHOMHH B
COBPEMEHHOM HAay4YHOUW KapTUHE MUpa

O0001Ienne U cucTeEMAaTH3alHsl 3HAHMIA.
Pois pusudeckoit Teopun B GOPMUPOBAHHH
npeACTaBIeHN 0 (PU3NYECKON KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B
00I11IeM PsITy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX PEJICTABICHUN O IPUPOIE

O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 110
teme "Kunematuka"

150

O0001EHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "Kunemaruka"

151

152

O0o001IcHNEe U CHCTEMAaTH3alHsl 3HAHUH 110
teme "JIlunamuka"

O0o001IcHNEe U CHCTEMAaTH3alHsl 3HAHUH 110
teme "Craruka TBepaoro tena'"

153

154

155

O0001eHne U cUCTEMAaTU3AIMS 3HAHUHN 110
TeMe "3aKOoHbI COXPAHEHUS B MEXaHHKe"

O06o01IeHre U cucTeMaTu3alys 3HaHU| 0
teMe "OCHOBBI MOJIEKYIISIPHO-KMHETHYECKOM
Teopun"

O06o01IeHre U cucTeMaTu3alys 3HaHU| 0
teme "Tepmoaunamuka. TemnoBbie MamHbI"

156

O0001eHne 1 cucTEMaTU3aLNS 3HAHUI 110




157

158

TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®da30BbIe IEPEXOBI"

O0001eHre U cUCcTEMAaTU3ALMS 3HAHUI 110
Teme "DnekTpuueckoe mose"

O0o01IeHre U cCTeMaTU3alns 3HAHUN T10
teme "TlocTOSIHHBIN AIeKTPpUUECKU TOK"

159

160

161

O0o0011IeHrEe U CHCTEMATH3aLHsl 3HAHUH 110
teme "Toku B pa3inyHbIX cpeaax”
O000111eHNEe U cUCTEMATH3alMs 3HAHUH 110
TeMe "MarautHoe nosne"

PesepBHeIit ypok. O000IICHHE 1
cUCTEMATHU3aIUs 3HAaHUH 10 TEME
"DieKTpOoMarHuTHas MHIyKOus"

162

Peseprubriit ypok. O60011eHIE U
CUCTEMAaTH3allis 3HAaHUH 110 TEME
"Mexanndeckue KoieOauus"

163

164

165

Peseprubiit ypok. O60011eHIE U
CUCTEMAaTH3aIIHsI 3HAHWH 110 TeMe
"DreKTpOoMarHuTHbIE KosieOaHus"

PesepBHblit ypok. O0001IEHNE U
CUCTEMAaTH3alMsl 3HaHUH 110 TeEMe
"MexaHn4eCcKHe 1 AIEKTPOMATHUTHBIE
BOJIHBI"

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTtu3aims 3HaHui mo reme "Ontuka"

166

Peseprubriit ypok. O6001eHuE 1




cucTeMaTu3ais 3Hanui 1mo teMe "OCHOBBI

CTO"

PesepBHbIil ypok. O0001ICHHE 1

167 CUCTEeMaTH3alMsl 3HaHHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBON Ayanus3m"
PesepBHbIil ypok. O0001ICHNE 1

168 cucTeMaru3anus 3HaHui 1o teme "dusuka
atoma'"

PesepBHeIit ypok. O000IICHHE 1
169 cucTeMaTu3anus 3Hanuii mo reme "dusuka
aATOMHOTO SiIpa M DJIEMEHTAPHBIX YacTUI"

PesepBHeIit ypok. O000IICHHE 1
170 CHUCTEMATH3AIMs 3HAHUHI 110 TeME "DIIEMEHTHI

acTpopuzuxu”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16




