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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o ¢pu3uKe Ha YPOBHE CpEIHETO 00IIero oOpa3oBaHus pa3padoTaHa Ha OCHOBE TIOJIOKCHHUHN B TPEOOBaHUH K
pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOW mporpammsbl, mnpeactaBieHHbix B ®I'OC COO, a takxke ¢ yuéToMm
dbenepasibHOM paboueit mporpammbl BocnuTaHus W KoHuenmuu npenojaBaHus ydeOHoro mnpenMera «®dusuka» B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit denepaiuu, peann3yroniux OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

[Iporpamma 10 (u3MKe oOmpeaenseT o00sA3aTelbHOE MPEAMETHOE COJACp)KaHWEe, YCTAaHABIMBACT PEKOMEHIYEMYIO
MOCJIEIOBATEILHOCTh M3YYCHHUS TEM W PAa3/CIOB YUECOHOTO MpEeIMeTa C YIETOM MEKIPEAMETHBIX M BHYTPUIIPEAMETHBIX
CBS3EH, JIOTUKU Y4EOHOTO IMpoIiiecca, BO3PACTHBIX 0COOEHHOCTEHN oOyuaromuxcs. [Iporpamma no ¢usuke ga€t npeacTaBicHUe
0 LIETISIX, COJICPIKAHUU, OOIIEeH cTpaTeruu 00y4YeHus, BOCIUTAHUS U PA3BUTHS 00yUYalOIIUXCs CPEeICTBAMH YYeOHOTO IpeMeTa
«Duzuka» Ha yriy0iaEHHOM YpPOBHE.

N3yuenne kypca GU3NKKA YIIYOJIEHHOTO YPOBHS TO3BOJISET pPean30BaTh 3amavu MPo(EecCHOHATLHON OpHCHTAIINH,
HaIpaBJICHO HA CO3/IaHUE YCJIOBHM MJIs TPOSIBICHHUS CBOMX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX CITOCOOHOCTEH KaXKIbIM
oOy4Jaronmmcs, KOTopble HEOOXOAUMBI JIJIsl MPOAOIKEHUSI 00pa30BaHUs B OPraHU3aIUAX MPOodecCHOHATBHOTO 00pa30BaHUS
0 Pa3JINYHBIM (PUZUKO-TEXHUYECKUM U MHKEHEPHBIM CIIEIUATEHOCTSIM.

B mporpamme mo ¢u3uke onpeaensroTcs IIaHUPYEMbIE pe3yJbTaThl OCBOCHHS Kypca (PM3WKH Ha YPOBHE CPEIHETO
o01mero 00pa3oBaHus: JMYHOCTHBIC, METANIPEAMETHBIC, TPEAMETHBIC (Ha YyriTyOnéHHOM ypoBHE). HaydHO-MeTOo10/10THYECKOM
OCHOBOW TSl pa3pabOTKHM TPeOOBAaHWHA K JIMYHOCTHBIM, METAlPEAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OO0yJaroniuxcs,
OCBOMBIIIUX ITpOorpaMMy 1o (pu3uKe Ha ypOBHE CpeIHero o01ero oopa3oBaHus Ha yriyOJIEHHOM YPOBHE, SIBJISICTCS CHCTEMHO-
JeSITeTbHOCTHBIN TIOJIXO/I.

[Iporpamma 1o gpu3MKe BKIIOYAET:

MJIaHUPYEMBIE pe3yIbTaThl OCBOSHUS Kypca (U3UKHU Ha YIIIyOJIEHHOM YPOBHE, B TOM YHCJIE MPEIMETHBIC PE3YIbTaThI O
rojiaM oOy4eHus;

cozepxkanue yueoHoro npeamera «Du3nkay mo rogam o0ydeHHUs.

[Iporpamma o ¢usnke UMeeT MPUMEPHBINA XapaKTeP U MOKET OBITh UCTIOJIb30BaHA YUUTEIIAMH (DU3UKHU JIJI COCTABJICHUS
CBOUX pabOUYMX MPOrpPaMM.

[Iporpamma mo ¢u3MKEe HE CKOBBIBACT TBOPYECKYIO WHUIIMATUBY YUYHUTEICH W TMPEJOCTABISICT BO3MOXXHOCTH JUIS
peanu3any Pa3jIMdHbIX METOAUYECKUX IMOJIXO0J0B K MPENoJaBaHui0 (U3NKKH Ha YIUIYOJIEHHOM YypOBHE IPH YCIOBUU
coxpaHeHus 00s13aTeIHHOM YaCTH COJIepKaHUs Kypca.



®du3nka Kak Hayka 0 HauboJiee OOIIMX 3aKOHAX MPUPO/IbI, BBICTyNAsk B KAU€CTBE yUeOHOTO MpEAMETA B IIKOJI€, BHOCUT
CYILIECTBEHHBIA BKJIaJ B CUCTEMY 3HaHUU 00 okpyxkatomieM mupe. IKOIbHBIN Kypc (U3UKH — CHCTEMOOOpa3yrouumi s
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DM3MUYECKHE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB M SIBJICHUH,
M3y4aeMbIX XuUMUeH, Ouonoruei, ¢usnueckoil reorpadueit u actpoHomued. lcmonp3oBaHue W aKTUBHOE NPHUMEHEHUE
bu3nuecKux 3HAHUN OMPENeNUIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHH B cdepe IHEpreTHKH,
TPAHCIIOPTA, OCBOEHHUS KOCMOCA, TMOJYYEHHsS] HOBBIX MAaTEpHUANIOB C 3aJaHHBIMHU CBoWcTBamH. M3ydeHue (QU3MKU BHOCUT
OCHOBHOM BKJaJ B (OPMUPOBAHUE ECTECTBEHHO-HAYYHOM KapTUHBI MHpa oOydaromierocs, B (opMHUpOBaHUE YMEHHIA
MPUMEHSTh HayYHBIF METO/I TO3HAHUS NP BHIMOIHEHUH UMHU YYEOHBIX UCCIIe0BaHUM.

B ocHOBY Kypca (pu3uKy Ha ypOBHE CpeTHET0 00LIEro 00pa3oBaHus MOJOXKEH PsI UACH, KOTOPbIE MOKHO pacCMaTpUBAaTh
KAaK IPUHIIUIIBI €r0 MOCTPOEHUS.

Hoesn yenocmuocmu. B cCOOTBETCTBUN € HEN KyPC SIBISIETCS JIOTHYECKN 3aBEPIIEHHBIM, OH COACPKUT MaTepHall U3 BCEX
pa3nenoB (PU3HKH, BKIIOYAET KaK BOIIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (DPU3HKH.

Hoesa z2enepanuzayuu. B cOOTBETCTBUM C HEH MaTepuall Kypca (PU3MKH OOBEIUHEH BOKPYT (PU3HYECKUX TEOPHUIL.
Benymum B kypce siBisieTcsi GOpMHPOBAaHUE MTPEACTABICHUIN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanus MpeanoyiaraeT MCIOJIb30BaHUE T'YMAHUTAPHOIO MOTEHLMANA (U3HUYECKOM
HayKH, OCMBICJICHHE CBS3U Pa3BUTHUS (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOTIEMaAMHU.

Hoea npuknaonoit nanpasnennocmu. Kypc ¢pusuku yriyOia€HHOr0 ypoBHSI MPEANOJIaraeT 3HAKOMCTBO C IIHPOKUM
KPYTOM TE€XHUYECKUX U TEXHOJOTMYECKHX MPHIOKEHUN H3YyYEHHBIX TEOpPUil M 3aKOHOB. IIpu 3TOM paccMaTpuBaroTCs Ha
yYpOBHE OOIIMX MPEACTABICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPOMUCTBA, M TEXHOJIOTUH.

Hoesa 3kon0zuzayuu peanu3yercsl MOCPEICTBOM BBEIACHUS 3JIEMEHTOB COAEP/KaHUSA, MOCBSIIEHHBIX 3KOJIOTUYECKUM
npoOjemMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takxke OOCYXAEeHHs NpoOsem
PalMOHAIIBHOTO MPUPOIONOIB30BAHMS U 3KOJIOTUYECKONH O€30MaCHOCTH.

OcBoeHue cojepx’aHusi MPorpamMmmsl 1Mo (HU3UKE JOJKHO ObITh TOCTPOEHO HA MPUHIMUIIAX CUCTEMHO-AESITEIbHOCTHOTO
nonaxona. s pusuku peanusanusi STUX TPUHLUIIOB 0a3UpyeTcs Ha UCIIOJIb30BAHUU CAMOCTOSITENIbHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIIEro (paktopa ydeOHoro mporecca. s yriayOn€HHOTo ypoBHS — 3TO CHCTEMa CaMOCTOSTEIBHOIO
YUYEHHYECKOTO0 JKCINEPUMEHTA, BKJIOYAIOLIETO0 (PPOHTANIbHbIE YYEHHUYECKHE OMbBITHI MPU H3YYEHUU HOBOrO MaTepuana,
nabopaTopHble paboThl U paboThI MpakTUKyMa. [Ipr 3ToM BO3MOXHBI J1Ba criocoda peanu3anuu pu3ndeckoro npakTukyma. B
MIEPBOM CITydae MPaKTUKYM IPOBOAUTCS 00 B KoHIe 10 u 11 kmaccos, 1ub0 mociie IepBOro ¥ BTOPOTO MOTYTOANIN B KOKIOM
13 3THX KJ1accoB. BTopoii criocob — 310 nHTerpanus paboT MpakTUKyMa B CUCTEMY JTJa00OpaTOPHBIX pabOT, KOTOPBIE TPOBOISTCS



B IIpoliecce u3ydeHus pasaena (remsl). [Ipu 3Tom mox paboTamu MpakTHKyMa MOHUMAETCS CAMOCTOSITENIbHOE HCCIIE0BaHuE,
KOTOPOE TIPOBOAMUTCS MO PYKOBOJICTBY CBEPHYTOTO, 0OOOIIEHHOTO BUAa 0€3 MOMIAaroBOi HHCTPYKITHH.

B mporpamme mo ¢usmke cuctemMa y9eHUYECKOTO IKCIEPHUMEHTA, TA0OpaTOPHBIX pabdoT M MpakTHKyMa Ipe/CTaBIcHA
eAUHBIM TIepeuyHeM. BriOOp TeMaTuKu I 3THX BUAOB YUYEHWUYECKHX MPAKTHUYECKUX PaOOT OCYIIECTBISETCS YYaCTHUKAMH
00pa3oBaTeNLHOTO MPOoIIecca UCXOs W3 OCOOCHHOCTEH MOYPOYHOTO TUTAHUPOBAHUS W OCHAIIeHUs kKaOuHera (usuku. [Ipu
ATOM 00ECIIeUNBACTCS OBJIAJICHUE OO0YJAOIIMMHUCS YMEHHUSIMH TTPOBOAUTH MPSIMbIC M KOCBEHHBIC MU3MEPEHUS, UCCIICIOBAHUS
3aBHCHMOCTEH (PU3NIECKUX BEJTMYMH U TIOCTAHOBKY OTBITOB TI0 TTPOBEPKE MPEIOKCHHBIX TUIIOTE3.

Bonpioe BHUMaHWE YIEISETCS PEIICHUIO pacu€THBIX M KAueCTBEHHBIX 3amad. [Ipm 3ToM s pacu€THBIX 3aaad
MIPUOPUTETOM SIBJISIIOTCS 33Jla4Ml C SBHO 3aJaHHON M HESBHO 3aJaHHON (PU3NUYECKON MOJIEIBIO, TTO3BOJISIONINE MPUMEHSTh
M3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjelia Kypca, TaKk U WHTETPHUPYS MPUMEHEHUE 3HAHWN U3 Pa3HbBIX
paznenoB. J{Jis KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SBJISIFOTCS 3a/1aHKS HAa 00bSICHEHHE/TIpe/ICKa3aHre MPOTeKaHUs (GPU3MUECKUX
SBJICHUM U TPOILIECCOB B OKPYXKAIOIIEH >XW3HH, TpeOyromiue BbiOOpa (U3MUECKOM MOAENH JUIsl CUTyallud MPaKTUKO-
OpHEHTHPOBAHHOTO XapaKTepa.

B cooterctBum ¢ TpedoBanusiMu GI'OC COO k maTepuaibHO-TEXHUYECKOMY 00ECIIEUeHHUIO YU4eOHOTO Mpoliecca Kypc
¢bu3uKy yrayOaEéHHOTO YPOBHSI Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUs JOJDKEH U3Yy4aThCs B YCIOBUAX MPEIMETHOIO
kabunera. B xaOunere pusuku A0HKHO OBITH HEOOXoaUMOE JabopaTopHOe 000PYIOBAHUE ISl BHITIOJHEHUS YKa3aHHBIX B
nporpamme 1o (U3MKe YUYEHHUYECKHX OIBITOB, JJAOOPATOPHBIX pabOT M pabdOT MPaKTHKyMa, a TakKe JEMOHCTPAIIMOHHOE
o0opynoBaHue.

JleMoHCTpanmoHHOE 000pymOBaHUE (HOPMHUPYETCS B COOTBETCTBHHM C NPHHIIMIIOM MHUHHMAJIBHOH JTOCTATOYHOCTH H
oOecrieuynBaeT TMOCTAaHOBKY MEPEUUCICHHBIX B TporpamMme Mo (U3UKE KITIOYEBBIX JAEMOHCTpAIUi JUIsl UCCIIEIOBAHMS
M3Y4aeMbIX SBJICHUN U TIPOIIECCOB, IMITUPUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe 000pyI0BaHKE JIJIsl YUCHUUYECKUX TPAKTUUECKUX padoT (opMUPYETCs B BUJE TEMATUUECKUX KOMITJIEKTOB
U oOecreurBaeTCs B pacuére OJHOTO KOMIUIEKTa Ha ABYX OOydJarommxcs. TeMaThdeckre KOMILIEKTHI J1abopaTopHOTO
000pyI0BaHUS JOJKHBI OBITh TTOCTPOCHBI Ha KOMIUIEKCHOM HMCIIOJIb30BAHUH AHAJIOTOBBIX M IHU(POBBIX MPHUOOPOB, a TAKKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE ITUGPOBBIX JabopaTopuii.

OCHOBHBIMHU TICJISIMHU H3y4eHUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISFOTCSI:

dbopMHupOBaHWEe WHTEpeca M CTPEMIICHHS OOYYalOmUXCS K HAyYHOMY HW3YyYCHHUIO TMPUPOJBI, PpPa3BUTHE WX
WHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUN O HAyYHOM METOJAE IMO3HaHHWS U (OPMHUPOBAHUE HCCIIENOBATEIHLCKOTO OTHOIIEHUS K
OKPYXKAIOIIUM SIBJICHUSIM;



(dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHUs OCHOB CTPOEHHUS MaTepuu U (PyHIaMEHTaJIbHBIX
3aKOHOB (PU3HKHU;

dbopMHpoBaHrEe YMEHUIN OOBSACHATD SABJICHUS C UCTIOIB30BaHUEM (DU3NYECKUX 3HAHUM M HAYYHBIX JOKA3aTEIbCTB;

(dopMupoBaHUE IPEACTABICHUN O POIU (PUUKU JUIsSl PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cdepax Oyayiiei mpoeCcCHOHATBHON NESITEIbHOCTH, CBI3aHHBIX ¢ (DU3UKOH,
MOJITOTOBKA K JalbHEHIIeMy 00YYEHHUIO B 3TOM HalpaBJICHUH.

JlocTkeHue 3THX 11eield 00ecrieuynBaeTcs pelieHueM CIIeAyIOIUX 3a/1a4 B MPOIIECCe U3YUYeHUs Kypca (PU3UKU Ha YPOBHE
cpeaHero oo1ero oopa3oBaHus:

MpUOOPETEHUE CUCTEMBI 3HAHUI 00 OOHIMX (PU3NYECKHUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSIX, BKIKOYAs MEXaHUKY,
MOJIEKYJIIPHYIO (DU3UKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO (DHU3UKY U BJIIEMEHTBI aCTPO(PU3UKH;

(opMupoBaHHE YMEHUH NMPUMEHATh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS (PU3NYECKUX SIBICHUN B MPUPOAE U IS
MIPUHATHS TPAKTUYECKUX PEIICHUI B IOBCEIHEBHOMN KU3HMU;

OCBOEHHE CIOCOOOB PEIICHMS PA3JIMYHbIX 337a4 C SBHO 33JaHHOW (PpU3MUECKOW MOJENbIO, 3a/1ad, MOApPa3yMeBatOIIX
CaMOCTOATENIbHOE CO3AaHue (U3MYECKOW MOJENH, aJeKBaTHOW YCIOBHMSM 3aJadd, B TOM YHUCJIE 3a7a4 HWHKEHEPHOIrO
XapakrTepa;

NOHMMaHue (PU3MYECKUX OCHOB U NMPUHLHUIIOB JACUCTBUS TEXHUUECKHX YCTPOMCTB M TEXHOJOTHYECKHX MPOLIECCOB, UX
BIIMSIHUSL HA OKPY’KAIOLIYIO CPELNy;

OBJIAJICHUE METOJIaMH CaMOCTOSATENbHOIO IJIAHUPOBAHUS M MPOBEACHHS (PU3NYECKHUX SKCHEPUMEHTOB, aHalIHW3a U
MHTEpHpeTalnu HHPOpMaALIMHU, OTIPEJETICHHS TOCTOBEPHOCTHU MOIYYEeHHOTO pe3ysIbTaTa;

CO3JJaHHUE YCIIOBUH JIJIA pa3BUTHS YMEHHUH MPOCKTHO-UCCIIE0BATEIbCKOM, TBOPUYECKOM JESITEIbHOCTH;

pa3BUTHE HHTEpeca K chepam nMpodhecCuoHAIbHON AeSTENHHOCTH, CBI3aHHOM C (PU3UKOM.

B cootBerctBum ¢ tpedoBanusiMu @I'OC COO yrinyOn€HHBIA ypOBEeHb U3y4YeHUs yueOHoro npeamera «Pusnka» Ha
YpPOBHE CpeaHero oOmiero o0pa3oBaHUs BbIOMpaeTCss OOyYarOUMMUCS, TJIAHUPYIOUIMMH MPOJOJDKEHHE 00pa3oBaHUS IO
CIEHUATBHOCTSIM (PU3UKO-TEXHUUECKOTO TTPOQHIISL.

Ha uzydenne pusuku (yrmyOn€HHBIA YPOBEHB) Ha YPOBHE CpeHero odmiero odpaszoBanus orBoautcs 340 gacos: B 10
kiacce — 170 yacoB (5 yacoB B Henento), B 11 knacce — 170 yacoB (5 yacoB B HEAEINIO).

[IpeasiaraemMelil B mporpamMmme 1o (pu3uKe nepeyeHb JJa00paTOPHbBIX U MPAKTUUYECKUX PadOT SIBISETCS pEKOMEH/I0BAHHBIM,
YUHUTENb JIeTTaeT BHIOOp MPOBEACHUS JTa0OPATOPHBIX padOT M ONBITOB C YYETOM HMHAMBUAYAJIBHBIX OCOOCHHOCTEU
00yJaroIIMXcs.



COAEPXKXAHUE OBYUYEHUA
10 KJTACC

Pa3zpnes 1. HayuHblii MeTO] NO3HAHNSI IPUPOBI.

®uzuka — dyHAaMEHTaIbHAs Hayka O npupoje. HayuyHblii MeTON MO3HAHMS U METO/Abl MCCIEAOBAHUS (HU3MUECKUX
SIBJICHUM.

DKCIepUMEHT U TEOpHs B IIpOIecce MO3HaHus pupoibl. Habmonenue u sKcrepumMeHT B PU3UKe.

CriocoObl m3MepeHus (PU3MUECKUX BETUYMH (aHAJOroBbIe M IUGPOBBIE W3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKOBBIE CUCTEMBI).

[Torpenrnoct u3mMepeHuit Gu3NUECKUX BeIUYUH (a0COMIOTHAS U OTHOCUTEIIbHAS).

MopenvupoBanue (QU3NYECKUX SBJICHUN M TPOLIECCOB (MaTepuaibHas TOYKa, aOCOJTIOTHO TBEPIOE TEJIO0, HcalIbHAS
KUJKOCTh, WJICANIbHBIN Ta3, TOUueuHbIN 3apsan). ['unore3a. @usnueckuil 3aKoH, rpaHUIIbl €r0 MTpUMEHUMOCTH. Duznyeckas
TEOPHSL.

Ponb u MmecTo puzuku B opMUpPOBAHUU COBPEMEHHOW HAYYHOU KAPTUHBI MUPA, B IPAKTUUYECKON JACSATEIBHOCTHU JIOJIEH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3mepeHue cuiibl TOKa M HAPSHKEHUS B 1IETIH TOCTOSIHHOTO TOKa TP IMOMOIITU aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIBHBIX
pruOOPOB.

3HakoMCTBO ¢ 1u(poBoil nabopatopuedt no ¢usuke. llpumepbl n3MepeHuss QU3NYECKUX BEIUYUH TPU MOMOIIU
KOMIIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe aprxeHrne. OTHOCUTENBHOCTh MEXaHUUECKOTO ABMKEeHUA. ChcTeEMa OTCUETA.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Paanyc-BekTop MarepuanbHON TOYKH, €r0 MPOECKIMU HA OCH CUCTEMBI KOOPAUHAT. TpaeKTOpHsI.

Ilepemenienue, CKOpOCTh (CpelHssI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MATEPUAJIbHOM TOYKH, UX MPOEKIINH
Ha OCHU cucTeMbl KoopauHat. CII0)KEHNE EPEMEIICHUI U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKEHNE. 3aBUCUMOCTh KOOPANUHAT, CKOPOCTH, YCKOPEHUS U IIyTH
MaTepUaTbHOU TOYKH OT BPEMEHHU U UX rpaduKH.



CBoOogHOe mameHue. YCKOpeHHWe CBOOOMHOTO majaeHwus. [[BwkeHuwe Tena, OpOIIEHHOTO MO yIIOM K TOPHU30HTY.
3aBUCUMOCThH KOOPJMHAT, CKOPOCTH M YCKOPEHUS MaTePUATBHOM TOYKU OT BPEMEHHU U UX TpaduKH.

KpuBonuneitHoe nBuxeHue. /[BrkeHnEe MaTepruaaibHON TOUYKHU 10 OKPYKHOCTH. YTJI0Bas U JJMHEWHAs CKOpocTh. [lepuon
U yactora oOpaimienus. lleHTpocTpemuTenbHOEe (HOpMalIbHOE), KacaTeldbHOE (TAaHT€HUUAJIBLHOE) W IOJIHOE YCKOPEHUE
MaTepUaIbHON TOYKH.

TexHuyeckue yCTpoNuCTBa U TEXHOJIOTUUECKUE MTPOIIECCHI: CIUOMETP, IBMKEHUE CHAPAJIOB, IICTTHbIC, IIECTEPEHYATHIE U
peMEHHBIE TTepeIauu, CKOPOCTHBIC JTU(THI.

Jlemoncmpayuu.

Mopenb cucteMbl OTCUETA, MILTFOCTPALUS KHHEMATHYECKUX XaPAKTEPUCTUK JIBUKEHUS.

CnocoObI uccaeaoBaHus TBHKCHUM.

NnmrocTpanus mpeaenbHoro nepexoaa 1 n3MEpeHue MrHOBEHHOW CKOPOCTH.

[IpeoOpazoBaHue ABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HabGnronenue aBmxeHus Tena, OpOoIIeHHOro MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HanpapneHnue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUeE MyTel, TPAEKTOPUA, CKOPOCTEN JBH>KEHUSI OJHOTO M TOTO 7K€ TeJla B pa3HbIX CUCTEMAaxX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

N3ydenne HepaBHOMEPHOIO JIBH>KEHUS € LIEIBIO OMPEIENIEHUS] MTHOBEHHON CKOPOCTH.

N3mepenue yckopeHus Ipyu IpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBXKEHUH TI0 HAKJIOHHOM TIJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTHU ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKECHUH.

N3mepenne yckopeHusi CBOOOJHOTO MaAcHUs (PEKOMEHI0BAaHO MCII0JIb30BaHKEe MUGPOBOH 1ab0paTOPHN ).

N3yuenne nBuwKeHUs Tena, OpPOIIEHHOrO0 TOpH30HTAIbHO. IIpoBepka THUMOTE3bl O NPSIMOM MPOMOPLUHUOHATHHON
3aBUCHUMOCTHU MEXIY NATbHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTHIO TENA.

N3ydeHne nBUKEHUS TeJla MO OKPYKHOCTH € MOCTOSIHHOM IO MOJIYJII0 CKOPOCTHIO.

UccnenoBanue 3aBUCUMOCTH TMeprojia oOpallieHus KOHHYECKOro MasTHUKA OT €ro MmapaMmeTpoB.

Tema 2. /lunamuxa.

ITepseiit 3akoH HerotoHa. MHepumnaneHbie cucteMsl oTcuéra. [IpuHumnn otHocuTenbHOCTH ['anunes. HennepunanbHbie
CUCTeMBbI OTCUETA (OTpeeseHre, IPUMEpPHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cui.



Bropoii 3akoH HproToHa 1711 MarepraibHOU TOYKH.

Tperuit 3axkoH HproTOHA U151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh TPABUTALIMOHHON U MHEPTHOM MacCBhl.

Cuna TspKeCTH. 3aBHCHUMOCTh YCKOPEHMsI CBOOOJHOTO MaJ€HUs OT BBICOTHI HaJ IOBEPXHOCTBHIO IUIAHETHI U OT
reorpaduyeckoil upoThl. J[BrkeHne HEOECHBIX TeJl U UX CIYTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABMXKyIIErocs ¢ yCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJBXEHUS M cuia TpeHus mnokosd. Koadpoumument tpenus. Cuna
CONPOTHUBIICHUS IIPU JIBUKCHHUH TEJIa B )KUIKOCTH HJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBH)KCHMUS.

Hasnenue. ['mapocratnyeckoe nasienue. Cuiia Apxumena.

TexHuyeckue yCTporuCTBa U TEXHOJIOTHYECKUE MMPOLECCHI: OAMITHUKY, IBUKEHNE NCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBM>XKeHUS Tell B UHEPUUAIbHBIX U HEMHEPLIMAIBHBIX CHCTEMaX OTCUETA.

IIprHIMI OTHOCHUTENIBHOCTH.

KadeHne nByX LMJIMHIPOB WJIM IIAPOB PA3HOM MacChl ¢ OJMHAKOBBIM YCKOPEHHUEM OTHOCUTEIBHO HEMHEPLHAIBHOU
CHUCTEMBI OTCYETA.

CpaBHEHUE PABHOJCHUCTBYIONIEH MPWIOKEHHBIX K TEIy CHJI C IMPOWU3BEACHUEM MACChl T€Jla HAa €r0 YCKOPEHHE B
MHEPLMAIIBHOW CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOIECUCTBUS TEII.

HN3mepenune macc o B3anMOJICMCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MTAICHUH.

LleHTpOoOEKHBIC MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHSI IOKOSI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKyM.

N3mepennie paBHOAEHCTBYIOUIEH CUIT TPU ABUKEHUHU OpyCcKa MO HAKJIOHHOM MJIOCKOCTH.

[IpoBepka runoTes3sl 0 HE3aBUCUMOCTH BPEMEHHU JIBUKEHUS OpycKa M0 HAKJIOHHOM MJIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE
OT €r0 MAaCCBI.

HccnenoBanue 3aBUCMMOCTH CHIT YIIPYTOCTH, BOZHUKAIOIIMX B MPYKUHE U PE3MHOBOM 00pa3iie, OT ux aehopMaluu.

N3yuenune ABMKEHUSI CUCTEMBI T€Jl, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JErKuil OJI0K.

N3mepenne kodhduimenTa TpeHus Mo BEIMYNHE YIIIOBOr0 KodddummeHTa 3aBucuMoct Frp(N).



HccnenoBanue IBMKEHUS OpycKa MO HAKJIIOHHOM MJIOCKOCTHU C MEPEMEHHBIM KO3()PHUIIEHTOM TPEHUS.

N3ydenue nBmKeHNs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomoTHO TBEPoe Teno. [locTynarenbHoe U BpamaTeabHOe ABUKEHUE TBEPAOTO Tesna. MOMEHT CHIIbI OTHOCUTEIBHO
ocu BpaueHus. [lneuo cunbl. CliokeHne CHIL, IPUII0KEHHBIX K TBEpAOMY Tely. LIeHTp TsxecTu Tena.

Y ciioBust paBHOBECUS TBEPAOTO TENA.

VYcroitunBoe, HeyCcTOHYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHUuecKHne yCTpOUCTBA U TEXHOJIOTUUECKUE MTPOLIECCHI: KPOHIITEHWH, CTPOUTENIbHBIN KPaH, PEIIETUYAThIE KOHCTPYKLIUU.

Jlemoncmpayuu.

VY ciioBusi paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Hccnenosanue ycioBuii paBHOBECHs TBEPAOTO TeJA, UMEIOILIETO OCh BPALCHUS.

KoHcTpyrpoBaHne KpOHIITENHOB U PacU€T CHII YIPYTOCTH.

N3ydyeHne ycToMuMBOCTH TBEPOTO TEJIA, UMEIOLIETO TJIOMIAAb ONOPHI.

Tema 4. 3axonvl coxXpaneHusn ¢ MexaHuke.

Nmnynbsc MaTepraibHOM TOYKH, CUCTEMBI MATEPUAJIBHBIX TOUEK. LIeHTp Macc cucTteMbl MaTepualibHBIX TOUEK. Teopema
O JIBMKECHUU LIEHTPa Macc.

Nmnynbe cUitbl U ©'3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

MomeHT nmnynbca MaTepuaibHON TOUku. [IpencraBienne 0 COXpaHEHM MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX IOJISIX.

PaboTa cuiibl Ha MaJIoM U Ha KOHEYHOM TiepementieHnn. ['padudeckoe npeacraBieHne padoThl CUIIBI.

MoIIHOCTb CHUJIBI.

Kuneruueckast sHeprus MarepuanbHoil Touku. Teopema 00 M3MEHEHUH KHHETUYECKON YHEPTUU MaTepUabHON TOUKH.

[ToreHuuanbHple W HENOTEHUUANbHbIE CWiIbl. [loTeHumansHass oHeprus. I[loTeHIManbHas DSHEPrus YHOpyro
nehopMUpPOBaHHOM MPY>KUHEL. [loTeHITMaNbHAS SHEPTUS TeJIa B OTHOPOTHOM I'PaBUTAIIMOHHOM MoJie. [loTeHnmnanbaas sHeprus
TeJla B TPaBUTALIMOHHOM I10JI€ OJTHOPOJIHOIO 1apa (BHYTpH U BHE 11apa). Bropas kocmudeckasi ckopocTb. TpeTbst KocMuuecKast
CKOPOCTb.



CBs3p pabOThl HEMOTCHIMAIBHBIX CHJI C M3MEHCHHEM MEXaHWYECKOW SHEPTHH CHUCTEMBI TENl. 3aKOH COXPaHCHHUS
MEXaHWYECKON IHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyiun 11 uaeanbHON )XUIKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPIUU.

TexHuueckue yCTpOMCTBA U TEXHOJIOTMYECKUE IMPOLIECCHI: JBUKEHUE PAKET, BOAOMET, KONEDP, MPYKUHHBIN MMHUCTOJIET,
TUPOCKOII, GPUTYPHOE KaTaHHWE HA KOHbKAX.

Jemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

N3mepeHne MOIIHOCTY CHUJIBI.

N3MeHeHune sHEpTUM TeJia MPU COBEPIICHUH PabOTHI.

B3auMHbIe mpeBpaleHUsT KHWHETHYECKOW M MOTEHUHAIBHOW SHEPTrUi MPH JICMCTBUM HA TEJIO CHJIbI TSKECTH W CHJIbI
YIPYTOCTH.

CoxpaHeHue SHEePTUH MPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenune nmirynbca Tena no TOpMO3HOMY ITYTH.

N3mepenne cuitbl TSIru, CKOPOCTA MOACIH JIEKTPOMOOUIISI M MOITHOCTH CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanue coxpaHeHHss UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEUCTBUMU.

N3mepenre KNHETUYECKOM SHEPTUHU TeJIa 0 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUs TOTEHIIMATbHOW SHEPTUU MPY>KUHBI ¢ PA0OTOM CHUITBI TPEHUS.

Omnpenenenre pabOTHI CUITBI TPEHUS TP IBMXKCHHUH TeJla TI0 HAKJIOHHOM TIOCKOCTH.

Pa3znes 3. MousiekyisipHasi pU3HUKA ¥ TEPMOJAUHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OcHOBHBIE TIOJIOKEHHST MoJieKyJisipHO-KuHeTndeckoit Teopun (MKT), ux onsitHoe o6ocHOoBanue. [uddysus.
bpoyHnoBckoe nBrxkeHne. XapakTep ABUKEHUS U B3aUMOICKUCTBUS YaCTHUI] BelecTBA. Moeln CTPOSHUS ra30B, KUJIKOCTEN U
TBEPJBIX TET M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenell. Macca u pazmepsl Mosiekys (aTomoB). KomnuecTBo
BeniecTBa. IlocrosHHas ABoraspo.

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



Mogens uaeaNbHOTO ra3a B MOJICKYJSIPHO-KMHETUYECKOM TEOpUM: YACTUIIbl Ta3a JABUXKYTCS XAOTHUYECKU U HE
B3aMMOJEUCTBYIOT JIPYT C IPYTOM.

I"azoBble 3akoHBl. YpaBHeHHEe MeHeneeBa—Knanelipona. AGconroTHas Temmeparypa (mkana Temreparyp KenbpuHa).
3akoH JlanmbroHa. M3omporiecchl B MaeaabHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. I 'paduueckoe mpencraBieHue
M30IPOIECCOB: U30TEPMa, U30X0pa, n3obapa.

CBsi3p MEXIYy AaBICHUEM W CPEAHEH KWHETHUYECKOW SHEprueil MOCTYMaTEeNbHOTO TEIUIOBOTO JIBHXKEHUS MOJICKYI
UJICaJTbHOTO ra3a (OCHOBHOE YPaBHEHUE MOJICKYJISIPHO-KUHETHUYECKON TEOPUH UACAIBHOTO ra3a).

CBsi3bp  aOCOJIIOTHOM — TemmepaTypbl TEPMOJMHAMHUYECKOM CHCTEMBI CO CpPEIHEH KHHETHYECKOW DHEprueu
MOCTYIATEIBHOIO TEMJIOBOTO IBUKECHUS €€ YaCTHIL.

TexHuyeckue ycTporucTBa U TEXHOJOTHUYECKHE MPOIECCHI: TEPMOMETP, OapOMETp, MOTyYeHHEe HAHOMAaTEPHAJIOB.

Jemoncmpayuu.

Mojenu 1BUKEHUS YaCTUI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUXKEHUS.

Huddy3ust :KUIKOCTEN.

Mopens onbita lITepHa.

[IputsxeHre MONEKYIIL.

Mogenu KpUCcTaluIM4eCKUX PEETOK.

Hab6nronenue u riccieioBanue U30MpoIeccoB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

Uccnenosanue npoiiecca yCTaHOBJICHUS TEIJIOBOI'O PABHOBECHS MPU TETUIOOOMEHE MEXK Ty TOpsSUYeh U XOJIOJHON BOJOM.

N3yuenne n3orepMudeckoro npoiecca (peKoOMEeHI0BaHO UCIOJIb30BaHUE ITU(POBOIL TabopaTopun).

N3yuenue n30X0pHOTO npoiiecca.

N3ydenune nzobapHoOro mpoiiecca.

[TIpoBepka ypaBHEHHS COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoannamuueckas (Tl) cucrema. 3agaHue BHEMIHUX YCJIOBUM JJIsI TEPMOJMHAMHYECKON cCUCTEMbl. BHeliHune u
BHYTpPEHHHE MapameTpbl. [lapaMeTpbl TEpMOJIMHAMUYECKOW CHUCTEMbI KaK CpPEAHUE 3HAUYCHHS BEJIUYMUH, OMHCHIBAIOIIUX €&
COCTOSIHME Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoauHamuku. CamMonmpou3BOJIbHAS pelakcalus TEPMOJUHAMHYECKON CHCTEMBI K TEIJIOBOMY
PaBHOBECHIO.

Mogens uieaibHOrO ra3a B TEPMOJIMHAMUKE — CUCTEMA YpaBHEHUI: ypaBHEHHE MeHnaeneeBa—KnanelipoHna u BelpakeHUE
IUIs BHYTPEHHEW 3HEPTrUu. Y CIIOBHS TPUMEHUMOCTH 3TOW MOJENM: HU3KAsl KOHLIEHTPALUS YACTHII, BBICOKHUE TEMIIEPATYPHI.
BripaxkeHne 111 BHyTPEHHEN Y3HEPTUM OJJTHOATOMHOTO UJIEAJIbHOTO rasa.

KBazucratnueckne u HECTATUYECKUE MTPOLIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Berancnenue padoTsl 1o rpaduky mnporecca Ha pPV-auarpaMme.

Teronepenayda kak cnocod U3MEHEHUs BHYTPEHHEN SHEPTUU TEPMOJIMHAMUYECKON CUCTEMBbI 0€3 COBEpIICHUSI pabOTHI.
KonBeknusi, TEmI0npoBOIHOCTb, U3TyYCHHE.

KonnuectBo Termmotel. Temno€MkocTh Tenma. YaelnbHas M MOJIApHas TEIJIOEMKOCTH BEILIECTBA. YpaBHeHHEe Maitepa.
VY nenpHas TeIioTa CropaHus TorrBa. Pacuér konudecTBa TEII0Thl pH Teronepeaayde. [loustue 06 annadbatHoM mporecce.

[lepBbIil 3aKOH TepMOAMHAMUKH. BHyTpeHHsAs sHeprus. KonudecTBo TemoTsl M paboTa Kak MeEpbl HW3MEHEHHS
BHYTPEHHEUN SHEPTUH TEPMOJIUHAMUYECKON CUCTEMBI.

BTtopoii 3akOH TEpMOJIWHAMHUKH I PABHOBECHBIX IIPOIIECCOB: YEpe3 3aJlaHHOE€ pPABHOBECHOE COCTOSIHHE
TEPMOJMHAMUYECKON CUCTEMBbI MPOXOJUT €IMHCTBEHHA afinabaTa. AOCOIOTHAS TeMIleparTypa.

BTopoii 3ak0oH TepMOAMHAMUKY /111 HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO NEPeAaTh TEIIOTY OT 00JIee XOJIOIHOTO
Tena K 6osiee Harperomy 0e3 komneHcaruu (Kinaysuyc). HeobpaTuMocTs TpUpPOAHBIX MPOIECCOB.

[TpuHnmb! nevctBus TeruioBbix MamuH. KIT/.

Makcumansnoe 3HaueHue KIIJ. [ukn Kapno.

DKOJOTUYECKHUE aCTIEKThI HCTIOJIb30BAHMS TEIUIOBBIX ABUTAaTENEH. TEmIOBO€E 3arpa3HEHUE OKPYKAIOIIEH CPEBI.

TexHUYeCcKHe yCTPOUCTBA U TEXHOJIOTHYECKHUE TTPOIIECCHI: XOJOAMIBHUK, KOHAUIIMOHED, AU3EIbHBIA U KapOIOpaTOPHbBIN
JIBUTATENIN, TTapoBasi TypOMHA, MOJTyYEeHNE CBEPXHU3KUX TEMIEepaTyp, YTUIU3AIMS «TEIUIOBBIX» OTXOJ0B C MCIOIb30BAHUEM
TETJIOBOTO HAcOCa, yTHIIN3AINS OMOOPTaHUYeCKOrO TOTUTHBA JIJIsl BRIPAOOTKH «TETUIOBOM» U DJIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3mMeHneHune TeMriepatypsl py ainadaTHueCKoOM PacIIupEeHUH.

Bo3znymiHoe oruuso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

Crioco0Obl U3MEHEHHS] BHYTPEHHEW SHEPTUH.

HccnenoBanue annabaTHOTO IpoLiecca.

KomrniproTepHbie MOAEIHN TEIUIOBBIX JBUTATENEH.



Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3mepenne yaenpHON TEIIIOEMKOCTH.

Hccnenosanue npoiecca OCTbIBaHUS BEIIECTBA.

NccnenoBanue annadbaTHOTO Ipolecca.

N3ydenne B3auMOCBSI3U SHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOICUCTBUSA U TEMIIEPATYPbl KUIIEHUS KUJKOCTEM.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u koHaeHcanus. VicnapeHue u KuneHue. Y ieinbHas TemioTa napooOpa3oBaHus.

HacellieHHbIE M HEHACHIIIEHHbIE TTapbl. KauecTBeHHast 3aBUCMMOCTD IIOTHOCTH M JIABJIEHUSI HACBIIIEHHOIO Iapa OT
TEeMIIepaTyphbl, UX HE3aBUCUMOCTh OT O0BbEMA HACHIIIEHHOTO Mapa. 3aBUCHUMOCTb TEMIIEPATYpbl KUIEHUS OT JABJICHUS B
KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOMIOTHAs U OTHOCUTEIbHAS BIIAXKHOCTD.

Tépnoe Teno. Kpucranmuyeckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB KpUCTAILIOB. [1naBienue u kpucTamin3anusl.
VY nenbHas TemnoTa miasnenus. Cyoaumarusi.

Hedbopmaruu BEpOTO Tena. Pactsokenne u cxatue. Casur. Moayns FOura. [penen ynpyrux aedopmariuii.

TennoBoe pacmMpeHue KUIKOCTEH U TBEPIBIX Tel, OOBEMHOE U JIMHEHHOE paclIMpeHue. AHTapMOHU3M TEILJIOBBIX
KoJIeOaHUM YacTUI] BEIIECTBA KaK MPUYMHA TETJIOBOTO PACIIMPEHUS Te (Ha Ka4eCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa30BbIX MMEPEX0IaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHoctHOoe HaTskeHue. Koadduiment moBepxHocTtHOoro HatTspkeHus. Kanmwuispueie siBneHus. [laBneHue mnon
VMCKPUBJIEHHOM MTOBEPXHOCTHIO )uAKocTH. @Popmyna Jlannaca.

TexHuyeckre yCTpoUCTBa U TEXHOJOTHUECKUE MPOIECCHI: HKUIKUE KPUCTAIIIbI, COBPEMEHHBIC MaTEpHUaIbl.

Jlemoncmpayuu.

TeruioBoe pacmupeHue.

CBoiicTBa HACBHIIICHHBIX TTAPOB.

Kunenue. Kunenue npy noHM>X€HHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKCHMUS.

OnbITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

KanunnspHasie siBieHus.

Mopenu HeHbIOTOHOBCKOM JKUJIKOCTH.



Crioco0Ob1 U3MEPEHUS BIAKHOCTH.

Hccenenoanne HarpeBaHus U IUIABIEHUSA KPUCTANINYECKOTO BEILIECTBA.

Buasr nepopmanmii.

Habmronenue Mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepenne yaenpHON TEMIOTHI IJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIICHHBIX MTAPOB.

N3mepenne adCoMOTHOM BIa>KHOCTH BO3/yXa U OLIEHKA MAcChl MAPOB B MTOMEIICHHH.

N3mepenne koadduiimeHTa moBepXHOCTHOTO HATSHKCHUSI.

N3mepenne monyns FOwnra.

HccnenoBanue 3aBUCUMOCTHU Ae(OpMALIMKM PE3UHOBOIO 00pa3ia OT MPUIOKEHHON K HEMY CHJIBI.

Paznen 4. JiekTpoauHAMMKA.

Tema 1. dnexkmpuueckoe noie.

OneKkTpu3aums Ten U €€ NPOSIBICHUA. OJEKTpUYEeCKHW 3apsia. [[Ba Buma snekrpuueckux 3apsaaoB. lIpoBonHukw,
JTVDJIEKTPUKHU U TOJIYIIPOBOAHUKH. DJIEMEHTAPHBIN AIEKTPUUECKUM 3apsil. 3aKOH COXPAHEHUS JIEKTPUYECKOTO 3apsia.

B3aunmoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH Kynona.

Onextpuyeckoe noJie. Ero aeiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsiox€aunocTs anextpudeckoro mosist. [Ipo6usiii 3apsi. JInaun HanpsHKEHHOCTH 3IIEKTpUUYecKoro nodist. OTHOPOIHOE
AIEKTPUYECKOE TOJIE.

[ToTeHIMaNBHOCTB AIEKTPOCTATUUECKOTO NOJIA. Pa3HOCTh MOTEHIMANO0B U HanpsbkeHue. [loTeHnnanbpHas sHeprus 3apsiaa
B AJIEKTpocTatnyeckom noJjie. [lotenuuman anekrpocratuueckoro mnojst. Csizb HANPSHKEHHOCTH MOJIS U PA3HOCTH MOTEHIIUAIIOB
IS 3JIEKTPOCTATUYCCKOTO TOJIS (KaK OJTHOPOJIHOTO, TaK U HEOHOPOIHOTO).

[IpyHIMD Cynepno3uLnN dIEKTPUIECKUX TTOJIEH.

[Tone Toueunoro 3apsnaa. [lone paBHOMEepHO 3apspkeHHOU cdephl. [lone paBHOMEPHO 3apsHKEHHOTO MO 00BhEMY IIapa.
[Tone paBHOMEpPHO 3apsDKEHHOM OECKOHEYHOM TIIocKocTH. KapTuHbl JUHUNA HaNpsHKEHHOCTH ATUX  MOJed |
SKBUINOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKH B AIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PABHOBECUS 3aPsA0B.

JIMBAEKTPUKY B AJIEKTPOCTATUYECKOM ToJIe. [IuanekTpuueckas MpOHUIIAeMOCTh BELIECTBA.

Konpgencarop. 91eKTpo€MKOCTh KOHAEHCATOPA. DNEKTPOEMKOCTh MIJIOCKOT0 KOHAEHCATOPA.



[TapamienbHOE coeMHEHNE KOHIEHCATOPOB. [locnenoBarenbHoe COeIMHEHNE KOHAEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

JIBM>KEHUE 3apsSyKEHHOM YaCTULIBI B OJJTHOPOIHOM SJIEKTPUUECKOM TIOJIE.

TexHu4yeckre yCcTpOMCTBA U TEXHOJIOTHYECKHE MPOLECCHI: ANEKTPOCKOIL, SJIEKTPOMETP, AIEKTPOCTATAYECKAs 3alluTa,
3a3eMJICHHUE JIEKTPONprOOPOB, KOHIEHCATOPhI, renepaTop Ban ne ['paada.

JHemoncmpayuu.

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIaPUKOB.

DIIEKTPUYECKOE TOJIE€ IBYX 3apsIKEHHBIX IUIACTHH.

Mogens anekTpocTaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKH B AIEKTPUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh DJJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAAW IUIACTHH, PACCTOSHUA MEXAY HUMH H
IUAIEKTPUYECKON MPOHUIIAEMOCTH.

DHEPrus IEKTPUUYECKOTO TMOJIA 3apSKEHHOT0 KOHIEHCaTopa.

3apsiiKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEJL.

HaOnronenue npeBpalieHus SHEPTruu 3apsHKEHHOTO KOHICHCATOPa B DHEPTUIO U3ITYYEHUSI CBETOIMO/IA.

N3ydeHnne npoTekaHus TOKa B LENHU, COACPHKAILIECH KOHICHCATOP.

Pacnipenenennie pa3HOCTH MOTEHITMAIOB (HATIPSHKEHUS ) TIPY TTOCIIEIOBATEIFHOM COSIMHEHUU KOHICHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannwlilt 31eKmpuyecKuil mox.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcaoBus CylecTBOBaHMS MOCTOSTHHOTO 3JIeKTpuyeckoro Toka. Mcrounnku Toka. Hanpsbxkenne U u D1C &.

3akoH Oma [1J1s1 y4acTKa Lemu.

DJIEKTPUYECKOE COMPOTUBIEHUE. 3aBUCUMOCTb COMPOTUBIICHHS] OJJHOPOJAHOTO MPOBOJAHUKA OT €r0 JUIMHBI U IUIOIIAIN
MOMEPEYHOr0 CEUCHUS. Y IeJIbHOE COMPOTUBIICHUE BEIIECTBA.



[TocnenoBarenpHOE, NapajljIeIbHOE, CMEIIAHHOE COEJIMHEHHE MPOBOAHUKOB. Pacué€r pa3BeTBIEHHBIX AJIEKTPUUYECKUX
nerneit. [Ipasuna Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOUIHOCTB ANEKTPUUYECKOT0 TOKA. TeroBas MOIHOCTb, BBIAEISIEMAas HA PE3UCTOPE.

O/JIC u BHyTpeHHEE COINPOTHBJICHHE MCTOYHMKA ToKa. 3akoH Oma Juisi MOJHOM (3aMKHYTOM) AJIEKTPUUECKOW IIETH.
MomHOoCTh uCTOYHHKA TOKA. KOpoTKOE 3aMbIKaHue.

KoHaeHcaTop B ey MOCTOSIHHOTO TOKA.

TexHuyeckre yCcTpoMCTBa M TEXHOJIOTUYECKHUE MPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUYUK AIEKTPUUECKOU
SHEPIuM.

Jemoncmpayuu.

N3mepenne cuilbl TOKA U HANIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANPSKEHUS ISl pE3UCTOPA, JIAMITbl HAKAJIMBAHUS M CBETOJIMOAA.

3aBUCHUMOCTb COMPOTUBIICHUS IWJIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IJIOIIAIH TONIEPEYHOT0 CEUCHUS U MaTepHaIa.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS ITPU TOCTOSIHHOM HaIPSKEHUH.

[Ipsamoe n3mepenne /IC. KopoTkoe 3aMbIkaHNE TAIIBBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

Cnoco0bl coelMHEeHNs: UICTOYHUKOB Toka, DJIC GaTapeil.

Hccnenoanne pa3HOCTH MOTEHIUAIOB MEK/1y TTOJIFOCAMH UCTOYHHMKA TOKA OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padomul, npaKmuKym.

HccenenoBaHue CMEIIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIICHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAMPSYKEHUS JUIs1 JIAaMITbl HAKAJTMBAHMS.

YBenuueHue npesesna u3MepeHus: amrepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIIEHUSI HCTOUHHUKA TOKA.

Hccnenosanue 3aBucumocty DJ]C ragbBaHUUECKOro 3J€MEHTa OT BPEMEHHU MPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEK/TY MOJIOCAMU UCTOYHUKA TOKA OT CHUJIbI TOKA B LICTIH.

HccnenoBanue 3aBUCUMOCTH MTOJIE3HOM MOITHOCTH UCTOYHUKA TOKA OT CHUJIbI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DJIeKTpUYECKasi TPOBOJAUMOCTh PA3JIMUHBIX BEIIECTB. DJIEKTPOHHAS! MPOBOJUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTD
CONPOTHUBJICHUSI METAIIOB OT Temneparypbl. CBepXIIPOBOIUMOCTb.

DneKTpuYecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TonympoBonauku. CoOOCTBEHHass W TPUMECHAs MPOBOAMMOCTh TOMYNMpPOBOAHUKOB. CBoiicTBa P—N-mepexona.
[ToympoBOTHUKOBBIC TIPUOOPHI.

DJIEKTPUYECKU TOK B JJIEKTPOJMTAX. OIJEKTPOIUTUYECKAs Juccounanus. OnekTposin3. 3akoHbl Dapanes mid
AIEKTPOJIN3A.

DJIEKTpUYECKUM TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENBHBIN pa3psi. Pa3muyHbIe TUITBI CAMOCTOSTEIBHOTO
paspsaa. Monuus. [1nazma.

TexHudyeckue yCTpOICTBA M NPAKTHUECKOE NPUMEHEHHE: Ta30pa3psaHbIe JIaMIIbl, AJIEKTPOHHO-Ty4deBas TpyOka,
MOJIYIIPOBOJHUKOBBIE MPUOOPHI: AUOJI, TPAH3UCTOP, (HOTOMOMA, CBETOAMO/, TallbBaHUKA, paMHUpPOBAHKUE ME/H, BBIIJIABKa
ATIOMUHUS, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTbH COITPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

3akoHbI 3sekTposinza Papazes.

HckpoBoii pa3psil U MPOBOAUMOCTD BO3/1yXa.

CpaBHeHrE MPOBOAUMOCTH METAJIIOB U MTOJIYITPOBOJHUKOB.

OnHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Yuenuueckuit sxcnepumenm, nabopamopruie padomol, npaKkmuKym.

Habmronenue amexTpoiusa.

N3mepenue 3apsiia OMHOBAJIEHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH THOJA.

Du3HYeCKUuil MPAKTUKYM.

Crioco6b! n3mepenust GU3NUEeCKUX BEIMUMH C UCTIOJIh30BAHUEM AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHLHBIX MPUOOPOB U
KOMIIBIOTEPHBIX JTATYUKOBBIX CHUCTEM. AOCOIIOTHBIE M OTHOCUTEIbHBIC MOTPEUIHOCTH H3MEPEHUN (PU3MUECKUX BEITMYMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX M3MEPEHU, UCCIEIOBAaHUN 3aBUCUMOCTEN (DU3NUYECKUX BEIUYUH, IPOBEPKA MPEITI0KEHHbBIX
runote3 (BpIOOp M3 paboT, OMMCAHHBIX B TEMATUYECKUX pa3zeliax «YUEHUYECKUHA SKCIEPUMEHT, JIabopaTopHbIe PabOThI,
MPAKTUKYM» ).

MeknpeaMeTHbIE CBA3H.



Nzyuenne kypca ¢usuku yriyonéaHoro ypoBHsS B 10 kimacce OCyIIECTBISIETCS € Y4E€TOM COAEpKATEIbHBIX
MEXMPEIMETHBIX CBSI3€H C KypcaMi MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

MesxicnpeOmemmuvie noHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SIBICHUE, HAYyUYHBIN (akT,
runore3a, (u3nyeckas BEJIMYMHA, 3aKOH, TEOpus, HAOJIOJEHHE, SKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, H3MEpPEHUE,
[OTPELIHOCTH U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1abopaTOpusl.

Mamemamuka: peunieHue cuctemsl ypaBHeHuil. Jluneitnas Qynkuus, napadona, runepOosna, ux rpaduku U CBOICTBA.
Tpuronomerpuyeckne GyHKIHUNA: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO. BEKTOPHI
U UX IIPOEKILUU HA OCH KOOPJAHMHAT, CJI0KEHNE BEKTOPOB.

buonozua: mexannueckoe IBUKEHHUE B )KMBOU Npupojie, 1updy3us, ocMOC, TEIIIO0OOMEH JKHUBBIX OPraHU3MOB, TEIIIOBOE
3arpsi3HEHHE OKPYKAIOIIEH Cpe/ibl, yTHIIN3aIus OMOOPTraHUYECKOro TOIIMBA JJ1s1 BRBIPAOOTKHU «TEIIOBOI» U 3JIEKTPOIHEPTHUH,
ITOBEPXHOCTHOE HATSHKEHHUE U KAITWIISIPHBIE SIBJICHUSI B IIPUPOJIE, IJIEKTPUUECKHUE SBJIICHUS B )KUBOW MPUPOJE.

Xumua: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJIIPHAs Macca, IOJIy4CHHE
HAaHOMATEPHUAJIOB, TEIUIOBBIE CBOWCTBA TBEPIABIX TEN, KUAKOCTEH M Ia3oB, JKUAKUE KPUCTAJUIBI, JIEKTPUYECKUE CBOMCTBA
METAJIJIOB, MIEKTPOJIMTUYECKAsL TUCCOLMALMS, TaJIbBAHUKA, HIIEKTPOHHAs MUKPOCKOIINS.

TI'eozpaghus: B1axxHOCTb BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHKE IBHXKEHHUM C HCIIOJIB30BAHMEM MEXAHU3MOB, YUET CYXOIr0 U JKUJKOTO TPEHUS B TEXHHUKE,
CTaTUYECKUE KOHCTPYKUMHU (KPOHIUTEHH, peléryaTble KOHCTPYKIIMH), UCIIOJIb30BAHHE 3aKOHOB COXPAHEHMSI MEXaHUKU B
TEXHHUKE (TUPOCKON, BOJOMET U JpYrue), ABUrareidb BHYTPEHHETO CrOpaHus, mapoBas TypOHHA, OBITOBOM XOJIOJWJIbHHUK,
KOHJIMIIMOHEDP, TEXHOJIOTUU IIOJIyYEHUs COBPEMEHHBIX MAaTEpUAIIOB, B TOM YHUCJIE HAHOMATEPUAlIOB, U HAHOTEXHOJIOTHUH,
JIEKTPOCTATUYECKAS 3aIUTa, 3a3€MJICHUE D3JIEKTPONPHUOOPOB, ra3opas3psiaHbIEe JamIlbl, IOJYINPOBOJHUKOBBIE MPUOOPHI,
rajbBaHMKA.

11 KITACC

Pa3znen 4. JaekTpoauHaMH KA.

Tema 4. Maznummnoe noe.

B3auMoencTBre TOCTOSHHBIX MAarHUTOB U MPOBOJHUKOB ¢ TOKOM. MarHutHoe noJie. BEKTOp MarHMTHOM MHAYKLIWH.
[IpuHIMI Cynepno3uIIMM MAarHUTHBIX TOJeN. JIMHUM MarHUTHOM MHIYKLWH.

MarHnuTtHoe€ 1oJjie TPOBOJHUKA ¢ TOKOM (MPSMOTO MPOBOJIHUKA, KATYIIKH U KPyroBOro BuTKa). OneIT IpcTeaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOTYJIb.



Cuna Jlopenua, e€ HanmpaBieHUE U MOAYJb. [[BHKeHUE 3apsHKEHHOM YaCTUIBI B OJTHOPOJAHOM MarHUTHOM noje. Pabota
cuibl Jlopenna.

MarnuTtHoe nosue B BeuectBe. PeppoOMarHeTHKH, Mapa- U JUaMarHeTHKU.

TexHuYecKkre yCTpOMCTBA U TEXHOJOTMYECKHE MPOLECCHI: NMPUMEHEHUE IMOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHHUTOB,
TeCTep-MyJIbTUMETP, dIEKTPOABUTATENb SIKOOU, YCKOPUTEN AIEMEHTAPHBIX YaCTHII.

JHemoncmpayuu.

KapTrHa nuHUI MTHAYKIIMK MAarHUTHOTO TOJISA ITOJIOCOBOTO U MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

KapTtuHa nmuHMI MarHUTHOW MHIYKLMH MOJS JJIMHHOTO MPSMOrO MPOBOAHUKA U 3aMKHYTOTO KOJBLEBOTO MPOBOAHUKA,
KATYLIKU C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlericTBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

Hab6utoienue nBHKeHus My4yKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMI AEHCTBUS 3IEKTPOU3MEPUTENBHOTO IPUOOPAa MArHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnenoBanre MarHuTHOTO TOJIS TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (eppOMarHeTUKOB.

Hccenenoanue neMCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuiibl AMmepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIBI TOKA.

OnpeneneHne MarHUTHOM MHAYKIIMK Ha OCHOBE U3MEPEHUS CUJIbI AMIIEpa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SBneHne dSJIEKTpOMArHUTHOM WHAYKIMU. [loTok Bekropa MarHuTHOW uWHAyKuU. OJC uHOyKuu. 3akoH
anekTpomarHutHou uHaykuuu @apanes. Buxpesoe anekrpuyeckoe nose. Toku Dyko.

OJ1C mHayKIMK B TIPOBOIHMKE, ABHKYIIEMCS B OTHOPOJHOM MarHMTHOM TIOJIE.

IIpasuio Jlenua.

NuaykTuBHOCTB. KaTylika HHAYKTUBHOCTH B LIENU OCTOSIHHOTO TOKA. SBiieHne caMonHAyKunu. J/1C caMOnHIyKINN.

DHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.



TexHuYeCcKre yCTPOMCTBA U TEXHOJIOTUUECKHUE MPOLECCh: MHAYKIIMOHHAS [1€4Yb, COJICHOU/, 3a1[UTa OT JJIEKTPU3AIUHU Tell
MIPU JBUKEHUHU B MArHUTHOM I10J1€ 3€MJIH.

Jlemoncmpayuu.

HaGnronenue siBneHust 21eKTPOMarHUTHOW MHTYKIIUH.

Uccnenosanne 3apucumoctu J1C HHIYKIMHU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MOTOKA.

IIpaBuio Jlenna.

[Tagenne MarHuTa B aIFOMUHUEBOH (METHON) TpyOe.

SIBneHne CAaMOMHAYKIUU.

Uccnenosanne 3aBucumoctu IJ1C caMOMHIYKIIUU OT CKOPOCTH U3MEHEHHUS CHIIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

UccnenoBanue sSiBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

Onpenenenre HHIYKIIMU BUXPEBOIO MArHUTHOTO TIOJIS.

UccnenoBanue sSBJICHUS] CAMOMHIYKIIAH.

COopka Mo1eTu AJIEKTPOMAarHUTHOTO TeHepaTopa.

Paspneu S. KosieOanust M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Koneb6arenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

[Mapmonnyeckue xonebanus. KuHemaTmueckoe W JAMHAMUYECKOE OIMKMCAHHE. JHEPreTUYecKoe OmnmucaHue (3aKoH
COXpaHEHUsI MEXaHUUECKOU SHEPTUHr). BbIBOI AMHAMUYECKOTO OMMCAHUS TAPMOHHYECKUX KOJICOAHHM U3 UX YHEPTETUIECKOTO
Y KUHEMAaTHYE€CKOTO OMUCAHMUSI.

Amrmnutyna u ¢aza xoneOanuil. CBsI3b aMIUIUTY/bl KOJEOAHUN MCXOIHON BEJIMYMHBI C aMIUIMTYJaMHU KoJieOaHUU e
CKOPOCTH U YCKOPEHHUSI.

ITepuon 1 yactora koedanuii. [leproa MabIx CBOOOHBIX KOJICOAHHM MaTeMaTHIECKOTo MassTHHKA. [lepro 1 cBOOOTHBIX
KOJIeOaHUM MPYKUHHOT'O MasiTHUKA.

[TonsiTue o 3aryxarouux KojgebaHusx. Boinyxnennoie konedanus. Pesonanc. Pesonancnas kpuBasi. Biausinue 3aTyxanus
Ha BUJl PE30HAHCHOM KpUBOW. ABTOKOJIEOAHUS.

TexHUYecKre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOIECCHl: METPOHOM, Yachl, Kauyelid, MYy3bIKaJlbHbIE HUHCTPYMEHTHI,
cericmorpad.

Jemoncmpayuu.

3anuch K01e0aTeIbHOro ABYKECHUSL.



Ha6nronenne He3aBUCUMOCTH TIEPHO/Ia MAJIBIX KOJIEOaHMI Tpy3a HA HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxarmux KojaeOaHui 1 3aBUCUMOCTH TIEprojia CBOOOTHBIX KOJIEOAHH OT COMPOTUBIICHHUS.

WccnenoBanune kosjeOaHuii Tpy3a Ha MacCHUBHOM MpPY>KHUHE C I1IeNbI0 (POpMUpOBaHUS TMPEACTABICHUN 00 HJIeaTbHOM
MOJENH NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUH MPU KOJICOaHUSIX rpy3a Ha MPYKUHE.

HccnenoBanue BRIHYKICHHBIX KOJICOAHMMA.

Ha6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenue neproaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MasiTHUKOB.

N3yuyeHue 3aKOHOB JIBUKEHHUA TeJla B X0JI€ KOJIEOAHHI Ha yIPpyTroM MOJBECE.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeobpazoBanue 3HEPTUU B IPY>KUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXAOIIUX KOJIEOaHUIA.

HccnenoBanue BRIHYKICHHBIX KOJICOAHMIA.

Tema 2. dnekmpomaznumHnule Koaedanus.

Konebarenbubiii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUs B U/I€alIbHOM KoJie0aTelIbHOM KOHType. Dopmyna
Tomcona. CBsi3b aMILTUTY 1B 3apsiia KOHASHCATOPA C aMIUTMTY0W CUITBI TOKA B KOJIEOATEIHHOM KOHTYE.

3aK0H COXpaHEHHS PHEPTUH B UACAUTHBHOM KOJeOaTeIbHOM KOHTYPE.

3aryxatonue 3JIeKTpOMarHuTHbIe KojieOaHus. BoIHYKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

IIepemenHBIN TOK. MOIIHOCTD NEPEMEHHOIO TOKA. AMIUIMTYIHOE U JACHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKECHUS
MIpU pa3IuyHOl (hopMe 3aBUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconalIbHBIA MEPEMEHHBIN TOK. Pe3ncTop, KOHAEHCATOp M KaTyIIKa MHIYKTUBHOCTH B LIENH CHHYCOUJIATIBHOTO
[IEPEMEHHOr0 TOKA. Pe3oHaHc TOKOB. Pe3oHaHC HanpsikeHui.

Nneansubiii Tpanchopmatop. [IponsBoctso, nepenaya 1 noTpedIeHUEe 3IEKTPUUECKON SJHEPT M.

DKOJIOTUYECKUE PHUCKU TPU MPOU3ZBOJACTBE IJEKTpodHepruu. KyiabTypa HCHOJIB30BaHUS JJICKTPOIHEPTUU B
MOBCEIHEBHOM KU3HU.

TexHuYecKkue yCTpoMCTBa U TEXHOJIOTUYECKHUE MPOLECCHI: DIIEKTPUUECKHI 3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, INHUH
AJIEKTpoIIepeaay.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.



3aBUCHUMOCTB 9aCTOTHI CBOOOTHBIX KOJIE0AHUN OT HHAYKTHBHOCTH M €MKOCTH KOHTYpA.

OcuiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXalOMIUX IEKTPOMArHUTHBIX KOJIEOAHUM.

Mogenb 3JIEKTpOMarHUTHOTO TEHEPaTopA.

BoiHyX/1I€HHbIE CHHYCOUIaIbHBIE KOJICOaHUsI.

PesncTop, kaTymka MHIYKTUBHOCTH U KOHJECHCATOP B LETIH IEPEMEHHOTO TOKA.

Pe3oHanc mipu nociie10BaTENbHOM COEAMHEHUN PE3UCTOPA, KATYIIKA HHAYKTUBHOCTH U KOHJIEHCATOPA.

Y CcTpolCcTBO M IPUHITUI IEUCTBUS TpaHchopMaTopa.

Mogens TMHUY AIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

Nzyuenue tpanchopmaropa.

HccnenoBanne nmepeMeHHOro TOKa 4epe3 MOCIeI0BATENRHO COEIUHEHHBIE KOHAEHCATOP, KaTYIIKY U PE3UCTOP.

Hab6nronenue 351eKTpoMarHiTHOTO pe30HaHca.

UccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMU MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKMpOMAZHUMHbLE G0JIHbI.

Mexanuueckrue BOJIHBI, YCIOBUS HMX pacnpocTpaHeHus. [lomepeunsie W mpoaosbHbIe BOJIHBL. [lepuon, ckopocThb
pacnpocTpaHeHus U JJIMHA BOJIHBI. CBOMCTBA MEXaHUYECKHUX BOJIH: OTPaKEHHE, TPEIOMIICHUE, UHTEPPEPEHIIHS U TUPPAKITHUSI.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITlymoBOE 3arpsi3HEHHUE OKPYKAIOILIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. YCJOBHSI HW3JIy4YE€HUS JJICKTPOMArHUTHBIX BOJIH. B3anmHas opueHTalusi BEKTOPOB B
3JIEKTPOMArHUTHOUN BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MIPEJIOMIICHUE, MOJSpU3alus, UHTephepeHIUs U TUPPaKITUs.

[IIkana 37€KTpOMArHUTHBIX BOJH. [[puMeHEeHNE 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBSA3U U TENEBUACHUSA. Paqnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE MMPUMEHEHHUE: MY3bIKaJbHbIE WHCTPYMEHTHI, paaap, paauonpUEMHUK,
TeJeBU30p, aHTeHHa, TenehoH, CBU-nieus, ynbpTpa3ByKkoBas JUarHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

O6pazoBaHue U pacIPOCTPAHCHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

KoneOmromeecs Teno kKak UICTOYHUK 3BYKa.



3aBUCHUMOCTb JJTMHBI BOJTHBI OT YaCTOTHI KOJICOAHUH.

Habmoienue otpaskeHus U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro IPUMEHEHHE.

HaGnronenue cBS3M TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTATYI0M U YaCTOTOM KOJIeOaHUH.

HccnegoBanue CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpPaXEHHWE, IMPEJOMIIEHHE, MNOoJspu3auusd, Iudpakius,
uHTepdEepeHIIHs.

Oo6HapyxeHue nHGPAKPaACHOTO U YIbTPA(PUOIETOBOTO U3ITYUECHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, RPAKMUKYM.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHNs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonMHEHOE pacIpOCTPaHEHUE CBETA B OJTHOPOAHOM cpene. JIyu cBera. ToueuHbli HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTtpoenune nzodpaxenuil B miockom 3epkaie. Chepudeckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI MPENOMJICHUS CBeTa. AOCOIIOTHBIA TOKa3aTenb mpesoMiieHus. OTHOCHUTEIIbHBIN
[I0Ka3aTesb NpesioMiieHHs. 110CTOSHCTBO 4acTOThl CBETA U COOTHOLIEHUE JUIMH BOJIH IIPU IEPEX0JE MOHOXPOMATHYECKOTO
CBETA Yepe3 IpaHully paszeiia IByX ONTUYECKUX CPe.

Xon mydeii B mpusme. J{ucniepcus cBera. CnoxkHbIN cocTaB 6enoro ceera. L[Ber.

[TonHoe BHyTpeHHEE OTpakeHueE. [IpeaenbHbIi yroi MoJHOTO BHYTPEHHETO OTPAKEHMUS.

Cobuparoniye u paccerBaroniye JUH3bl. ToHKasg nuH3a. POKYCHOE pacCTOSTHUE M ONTHYECKas CHJIa TOHKOM JIMH3BI.
3aBUCHUMOCTh (DOKYCHOTO pPACCTOSHUSI TOHKOM c(epuueckod JUH3bI OT €€ TNeOMETPUU U OTHOCHTEIBHOTO MOKa3aTes
MIPEIIOMJIICHHUSL.

dopMysa TOHKOU JIMH3BL. Y BEJIMUECHUE, JaBAEMOE JIMH30M.

Xon Jiy4a, MPOIIEAIIETO JIMH3Y 10T TPOU3BOJIBHBIM YIJIOM K €€ IrJIaBHOM onTuyeckoit ocu. [loctpoeHnne n3obpakeHuit
TOYKHM U OTpe3Ka NPsIMOI B COOMPAIOIINX U PACCEUBAIOIIMX JIMH3aX U UX CHUCTEMaXx.

OnTuueckue nmpubopsl. Paspemaromnias cnocoOHOCTh. ['1a3 Kak onTHyeckas cucrema.

[Ipenenpl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.



BonnoBass onrtuka. HuTtepdepenius cBera. KorepeHTHbIE HCTOYHWUKH. YCIOBHS HAOIIOAEHUS MAaKCHUMyMOB W
MUHAMYMOB B HHTEP()EPEHIIMOHHOW KapTHHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMephl KIacCHYECKUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakinuonHas pemérka. YcloBue HaOMIOJCHUS TJIABHBIX MAaKCHUMyMOB TMpU TaJCHUU
MOHOXPOMATHYECKOr0 CBeTa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus cBera.

TexHudeckue yCTpOHWCTBA M TEXHOJOTHUYECKHE IPOIECCH: OYKM, JIyna, MEpPUCKOoIN, (oroanmapar, MHUKPOCKOTI,
POEKIIMOHHBIN anmnapar, MPOCBETICHUE ONTUKH, BOJJOKOHHAS ONTHKA, TU(paKIIMOHHAS pelIETKa.

Jlemoncmpayuu.

3aKOHBI OTPAKECHUS CBETA.

HccnegoBanue npeaoMIICHUs CBETA.

HaGnroneHnue nojHOro BHyTPEHHETO OTpakeHus. Mozenb CBETOBOA.

Hccnenoanne xoa CBETOBBIX MTyYKOB YEPE3 INIOCKOMAPAIIIENbHYIO IIJIACTUHY U MIPU3MY.

WccnenoBanue cBOMCTB N300payKeHU B JTMH3AX.

Mojienn MUKPOCKOIIA, TEJIECKOTIA.

Habnronenue nntepdepeHnu crera.

Ha6nronenue 11BeTOB TOHKUX TUIEHOK.

Ha6nronenue nudpaxiuu ceera.

N3yuenune audpakiinoHHON pemETKY.

Habnronenue nudpakiilmOHHOTO CIIEKTpa.

Habnronenue aucnepcuu cBera.

Hab6nronenue nonsipuzaiuu cBeTa.

[IpumeHeHue MoSIPOUIOB JIJIsl U3YUEHHS] MEXaHUYECKUX HAMPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npAKMUKym.

N3mepenue nokazartens NpeOMICHHS CTEKIIA.

UccnenoBanue 3aBUCUMOCTU (POKYCHOTO PacCTOSHUS OT BeIIeCTBa (Ha IpUMEpe KUIKUX JTUH3).

N3mepenne GoKyCHOTO paCCTOSIHUSI PACCEUBAIOITUX JINH3.

[Tomy4yenue n300paXkeHns: B CUCTEME U3 TIOCKOTO 3epKaJia U JIMH3BI.

[Tonyuenne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoncTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.



Habmonenne audpakium, tHTepPEpEeHIINN U TOISIPU3aLUU CBETA.

N3yuyeHue noyisipu3aiyu CBeTa, OTPaXKEHHOIO OT MOBEPXHOCTH JIUAIEKTPHUKA.

N3yuyenue unTepPepeHInm JIa3epHOTrO U3ITyUYEeHUs Ha IBYX IETISAX.

Hab6nronenue nucnepcuu.

Hab6nronenue u uccnenoBanue AUGPaKIMOHHOTO CIIEKTpa.

N3mepenune InrMHbI CBETOBOW BOJIHBI.

[Tomydenue ciekTpa u3My4eHus: CBETOUO0/Ia TIPY TOMOIIH JUGPAKITUOHHOMN PEIIETKH.

Paznen 6. OCHOBBI CIeNUAIBHON TEOPHH OTHOCHUTEIHLHOCTH.

['paHunIBIl NPUMEHUMOCTH KJIACCUYECKOW MeXaHHUKHU. [locTynaTsl cienuaibHON TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHO uHTepBal. l[IpeoOpasoBanust Jlopenma. YcnoBue npuYMHHOCTH. OTHOCHUTEIBHOCTH
OJIHOBPEMEHHOCTH. 3aMe/IJIEHNE BPEMEHHU U COKPAIICHUE JIJTUHBI.

DHEpPrus U UMIYJIbC PEIATUBUCTCKON YACTUIIBI.

CBs13p MacChI C PHEPTUEN U UMITYJICOM PEJIATUBUCTCKON YaCTULIBI. DHEPTHS IIOKO.

TexHrYeCcKue yCTpOUCTBAa U TEXHOJIOTHYECKHUE MPOLECCHI: CITlyTHUKOBBIE IPUEMHUKH, YCKOPUTEIH 3apSKEHHBIX YaCTHII.

Y4yeHnueckuil SKCIIEPUMEHT, JIa0OPATOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHrne UMITyJIbCa U SHEPTUM PENATHBUCTCKUX 4acThll (10 QororpadusiM TpPEeKOB 3apsLKEHHBIX YacTUIl B
MarHUTHOM T10JI€).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckynapno-60an060ii Oyaausm.

PaBHOBeCcHOE TeIIOBOE M3TydeHUE (M3JIydeHrne a0COMIOTHO YEPHOro Tena). 3akoH cMetenus Buna. I'unotesa [lnanka o
KBaHTax.

®OoTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®ororddext. Onbitel A. I'. CroneroBa. 3akonsl hotodddexra. YpapHenue DitHmreiina aisa potoddpdexra. «Kpacnas
rpanuna» ¢porodddexra.

JlaBneHne cBera (B YacTHOCTH, JABJICHME CBETa Ha a0OCONIOTHO TOTJIOHIAIONIYI0 M aOCOJIOTHO OTPaXKarollyro
noBepxHocTh). OnbiTel I1. H. JIebenena.

BonnoBwie cBoiictBa uwactuil. Bomubel ne bpoitna. Jlnuna Bomnbl ne bpoitis u pasmepsl 00JacTH JIOKaTU3AIAH
ABUOKYyIIeHcs yacTuilbl. KopmyckynsipHO-BOIHOBOM tyanu3Mm. Ju@pakius 3J€KTPOHOB Ha KpUCTaJIax.

Cneunduka nsmepennit B Mukpomupe. CooTHoleHus: Heonpenenénnocteit I'eiizendepra.



TexHudeckue ycTpOMCTBA M TEXHOJOTUUYECKHE IMPOIIECCHI: CIIEKTPOMETP, (POTOINEMEHT, (POTOAATUHMK, TYHHEIHHBIHA
MUKPOCKOII, COJTHEUHAs1 OaTapesi, CBETOUO/I.

Jlemoncmpayuu.

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMHETO (GoToddeKTa.

UccnenoBanue 3aBUCUMOCTH COMPOTUBIICHUS MOJTYTPOBOJHUKOB OT OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

HccnenoBanue gporopesucropa.

N3mepenue nocrossuHoi [lnanka Ha ocHOBe uccienoBanust Gpororddexra.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOANO/ OT HANPSKECHHUS.

Tema 2. @u3zuka amoma.

OnbITHI IO KCCIIEIOBAaHUIO CTpOoeHMs aToMa. [1nanerapnas mojens atoma Pesepdopna.

[Toctynatel bopa. M3nyuenue u noriomieHue (JOTOHOB IIPU NEPEXOJI€ aTOMa C OHOTO YPOBHS SHEPTUM HA IPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEM SJHEPTHH aTOMA BOJAOPOAA.

CnoHTaHHOE M BBIHYXKJICHHOE U3JIydyeHue cBeTa. Jlazep.

TexHuueckne ycTpoucTBa M TEXHOJIOTMUECKHE MPOIECCHI: CIIEKTPAIbHBIN aHaNMU3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN
KOMIIBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopra.

HabmroneHune nuHEHYaThIX CIIEKTPOB.

Y CTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOLINX YACTULL.

OnpeneneHue JJIMHBI BOJHBI JIA3€PHOTO U3TYUYEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKMUKym.

Habmronenue nuHeRyaToro crekTpa.

HccnenoBanue criekTpa pa3peKeHHOTO aTOMApHOTO BOJOPO/Ia U U3MEPEHHE MOCTOSTHHOM Puabepra.

Tema 3. Du3uka amomHoz0 A0pa u INEMEHMAPHBIX YACHMUY,.

Hyxknonnas moaens siapa ['eiizenoepra—Banenko. 3apsy sapa. MaccoBoe uncio sapa. M3orornsl.

PannoaktuBHOCTh. Asb(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyyeHue.



3aKOH paJuMOaKTUBHOIO pacnana. PannoakTuBHbIE H30TONBI B mIpupone. CBONCTBA HMOHU3HPYIOIIETO H3IIyYECHUS.
Brnusinue pagnoakTUBHOCTH Ha KUBbIe opraHu3Mbl. EctecTBeHHbIN (oH n3nmyuenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledext maccsl sapa.

Snepubie peakuuu. Jlenenue u cuHTe3 siaep. Snepuoie peakTopsl. [IpoOiaembl ynpaBisgeMoro TepMOsIIEPHOTO CHHTE3a.
DKOJIOTUYECKHUE aCIIEKThI PA3BUTHUS SIICPHONU SHEPTETUKH.

MeToapbl perucTpanuy U UCCIACAOBAHUS SJIEMEHTAPHBIX YACTHII.

dyHaamMeHTalbHble B3auMoAeiicTBUs. bapronbl, Me30HbI U JenToHbI. [Ipeacranenne o CtangapTHoit Moaenu. KBapk-
TJIFOOHHAs MOJIENb aIPOHOB.

®u3zuka 3a npeaenamu CrangaptHor Moaenu. TEmHas MaTepust U TEMHAsI SHEPTHUSL.

EanHCcTBO pmznueckoi KapTUHBI MUpA.

TexHH4ecKkne yCTPOMCTBA M TEXHOJIOTMYECKHME TIPOLECCHI: JO3UMETP, KaMmepa BuWiibCoHa, SAEpPHBIM peaxKTop,
TEPMOSJIEPHBIN peakTop, aTOMHasi 00MOa, MarHUTHO-PE30HAHCHAsI TOMorpadusl.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

WccnenoBanue TpekoB 4yacTull (110 TOTOBBIM GoTorpadusim).

Uccnenosanue paanoakTUBHOTO (hOHA C UCTIOIB30BaHUEM JI03UMETpA.

N3ydenue noriomeHus: 6eTa-4yacTUIl aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Otansl pa3BuTua acTpoHomuu. [IpukiagHoe U MHUPOBO33PEHUYECKOE 3HAYEHUE aCTPOHOMHH. [[pUMEHMMOCTh 3aKOHOB
(bU3UKY TSI O0BSICHEHUS TPUPOIHI KOCMHUECKHX 0OBEKTOB.

Metoabl acTpoHOMUYECKUX uccienoBaHuil. CoOBpeMeHHbIE ONTUUECKUE TEIECKOIIbI, PAANOTENIECKOIIbI, BHEATMOC(hEepHast
aACTPOHOMMUS.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipKue 3BE3/bl, TUTAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cuctema.

Counnne. ConiHeuHast akTUBHOCTb. McTounuk sHeprun ComHIA U 3BE3.

3BE31pI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlHarpamma «CHEKTpaJbHBIA KJIAaCC — CBETUMOCTB». 3BE3NBI TJIaBHOMN
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTb) I 3BE3]1 TJIaBHOM MOCIEA0BATEILHOCTH. BHYTpeHHEE CTpOeHUE
3B€3/1. COBpEMEHHbIE MPEJCTABICHUS O MPOUCXO0KACHUU U 3BOTONMHY COMHIA U 3BE31. DTambl )KU3HU 3BE3.

Muieunsliii [1yts — Hama ["anaktuka. [Tonoxxenue u npmxenue Connua B ['anaktuke. Tunsl ranaktuk. PaguoraiakTuku u
KBa3apbl. YEpHBIE IBIPHI B IpaxX rajaKkTUK.



Bcenennas. Pacuimpenne Beenennoii. 3akon Xa06ma. Paz0eranue ranaktuk. Teopust bonpmioro B3psia. PennkroBoe
U3IIy4YEHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnblie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

HaGmonenust 3BE3AHOrO HebGa HEBOOPYKEHHBIM TIJIa30M C MCIOJIB30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUN st
OTIpe/IeTICHUS MOJIOKEHNU HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3usi CEeBEpPHOro MOMyIIApUs U SIPKHUE
3BE3ILI.

Hab6nronenus B Teneckon JIyHbI, IJIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUICHUM.

Du3nYecKUuil NPaKTUKYM.

Cnioco0bl n3mMepeHust GU3NYECKUX BEIMYMH C UCIIOIb30BAHUEM aHAJIOTOBBIX U HU(PPOBBIX U3MEPUTENBHBIX TIPUOOPOB U
KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOJIOTHBIE U OTHOCUTEIbHBIE MOTPEIIHOCTA M3MEPEHUN (PU3NYECKUX BEJIUYUH.
OneHka rpaHul NOTrPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUI, UCCIEAOBAHUN 3aBUCUMOCTEN (DPU3HUECKUX BEJIMYMH, MPOBEpKa MPEIOKEHHbBIX
runotre3 (BoIOOp M3 pabOT, OMMCAHHBIX B TEMATUYECKUX pa3zAesiax «YUEHUYECKHH SKCHEPUMEHT, JabopaTopHble padoThI,
MPAKTUKYM» ).

O06o0maroniee MOBTOPEHUeE.

O0o0meHne W cucTemMaTH3alUsl CoJep)KaHusi pa3fenoB Kypca «MexaHuka», «MonekynspHas ¢u3nka u
TEPMOJUHAMUKAY, «JeKTpoanHaMuka», «KomneGanuss u BONHBD, «OCHOBBI CIEUUATbHOM TEOPHUH OTHOCUTEIBHOCTH,
«KBaHTOBas puznkay, « I1€MEHTHl ACTPOHOMHUH U aCTPOPHUIUKI.

Ponb u3uku m acTpOHOMHUHM B 3KOHOMUYECKOW, TEXHOJIOTMYECKOW, COUMAIBbHON M 3TUYECKON cdepax NedaTenbHOCTU
YesioBeKa, pojib U MeCTO (PU3MKM U acTPOHOMHUHM B COBPEMEHHOW HayyHOW KapTHHE MHpa, 3HAYEHUE ONMCATEIbHOH,
CUCTEMATU3HUPYIOIIEH, O0BSICHUTEILHOM U MPOTHOCTHUECKOW (PYHKIMI (u3MUecKoil Teopuu, poiib (GU3HUYECKON TEOpPHH B
(GbopMHUpPOBaHUM TPEACTABICHUA O (UIUYECKON KapTHHE MHpa, MECTO (PU3MUECKOW KapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJE.

MexknpeaMeTHbIE CBA3H.

Nzyuyenne kypca ¢usuku yriyonéHHoro ypoBHS B 11 kimacce ocymiecTBisieTcss € Y4E€TOM COAEpKATEIbHBIX
MEXMPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHUKH, OMOJIOTHHN, XUMHUH, Freorpauu U TEXHOJIOTHH.



Mesxcnpeomemmnvie noHAmMUA, CEA3AHHBIE C UYUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SIBJICHHUE, HAy4HbIN (akKT,
runoTe3a, (u3nyeckas BEIWYHMHA, 3aKOH, TEOpus, HAOIIOJeHHE, SKCIEPUMEHT, MOICIMPOBAHHE, MOJIEIb, H3MEpPEHUE,
HOTPELIHOCTY U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1abopaTOpusl.

Mamemamuka: penieHre CUCTEMbl ypaBHEeHUH. Tpuronomerpuueckre pyHKIUN: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC,
OCHOBHOE€ TPUT'OHOMETPUYECKOE TOXKIAECTBO. BEKTOPBI M UX NMPOEKLNUK HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB. [IponsBoaHbIe
aneMeHTapHbIX GpyHkuuid. [IpusHaku nogo0ust TpeyroJbHUKOB, ONPEAeICHUE TUIOMAIN MITOCKUX (GUryp u 00bEéMa Tel.

buonozcua: >nextpuuecKkue sIBJICHUS B )KUBOW MPUPOJE, KOJEOATEIbHbIE IBHKEHHS B )KUBOU MPHUPOJE, IKOJIOTUUECKUE
PUCKH TIPU TPOMU3BOJCTBE DJIEKTPOIHEPIUHU, 3JIEKTPOMATHUTHOE 3arpsi3HEHHE OKPYXKAIOIEH Cpenpl, YJIbTPa3ByKOBas
JUArHOCTUKA B MEIMIIMHE, ONTUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumua: CTpOEHUE aTOMOB M MOJEKYJ, KpUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeJ, MEXaHU3Mbl O0Opa30BAHUS
KPUCTAJUINYECKOMN PEIIETKH, CIIEKTPAIbHBIM AaHAJIH3.

T'eozpaghus: marauTHBIE TIOJIIOCA 3EMJTH, 3aJI€KW MATHUTHBIX Py, (POTOCHEMKA 36MHOM MOBEPXHOCTH, cericmorpad.

Texnonozua: TnpUMEHEHUE TOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHWTOB, 3JEKTPOJABUTaTenb SKoOH, TreHepaTop
IIEPEMEHHOI0 TOKa, UHAYKIIMOHHAS I1€4b, JUHUU AJIEKTPOIIepeaay, EKTPOABUraTeNb, pajgap, paauolpUEMHUK, TEIEBU30D,
anTeHHa, Tene@on, CBYU-nieub, ynbTpa3ByKoOBas JAMArHOCTUKA B TEXHHMKE, MPOCKIMOHHBIN aIrapaT, BOJIOKOHHAs OITHKA,
CoJIHEYHas OaTapes, CIyTHUKOBbIE NPUEMHHKH, SIACPHAs SHEPTETHKA U SKOJIOTMUYECKUE aCIIEKThI €€ pa3BUTHSL.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O
OBHLIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «Dusmka» I0KHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTH
oOyuaroiuxcst pyKoBOJICTBOBAThHCS C(hOPMHUPOBAHHON BHYTPEHHEHN MMO3ULIMEN TMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpUEHTALU,
HNO3UTHBHBIX BHYTPEHHUX yOEKAECHUN, COOTBETCTBYIOINX TPAAULIMOHHBIM LIEHHOCTSAM POCCUHCKOIO OOIIECTBA, pAaCIIUPEHHUE
YKU3HEHHOTO OIBITA U OTBITA AEATEIBHOCTH B POLIECCE PEATU3AMU OCHOBHBIX HAIIPABICHUN BOCIIUTATEIIBHON AEATEIBHOCTH,
B TOM YHCJIE B YACTHU:

rPasKIAHCKOI0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3ULMH 00YYaroIIEerocsi Kak akKTUBHOTO M OTBETCTBEHHOT'O UJIEHA POCCUUCKOIO

00111eCTBa;

e TPUHATHE TPAJAUIIMOHHBIX OOIIEUETOBEYECKUX TYMAHUCTUUECKUX U IEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTHM COBMECTHYIO JESATENIbHOCTh B HMHTEpECAX TIPAXKJAHCKOIO OOIIecCTBa, Y4YacTBOBAaTh B

CaMOYIPAaBJIEHUU B 00pa30BaTEIbHON OpraHU3aliy;
e yYMEHHE B3aUMO/JICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAaYCHHUEM;
e TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU IEATENBHOCTH.
NATPUOTHYECKOT0 BOCIIMTAHUSA:
e cOPMUPOBAHHOCTH POCCUICKOM TPaXAAHCKON UIEHTUUYHOCTH, MTATPUOTU3MA;
e I1IEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, TOCTHKEHUSIM POCCUHCKUX YUYEHBIX B 00s1acTU (QU3HUKH U
TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
e c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMOBE/ICHHUS;
e CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH, B TOM YHUCJIE B ACATEIBHOCTH YYEHOTO;
e OCO3HAHHE JMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OyAyIIEro.
3CTETUYECKOI0 BOCIIUTAHMSA:
e ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3UUECKOMN HAYKe.
TPYAOBOI'0 BOCIIUTAHMSA:



e UWHTEpPEC K pa3NnuIHbIM chepam MpodheCcCHOHATHLHON JEATEIBHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKON U TEXHUKOM,
YMEHHUE COBEPINAaTh OCO3HAHHBIN BBIOOp OymyIiel mpodeccuu U peain30BbIBaTh COOCTBEHHBIE )KM3HEHHBIC TUIAHBI;
e TOTOBHOCTbH U CIIOCOOHOCTH K OOPa30BaHUIO U CAMOOOPA30BaHUIO B 00J1aCTH (PU3KKH HA MIPOTSKEHUH BCEU KU3HU.
IKOJOTHYECKOT0 BOCTIMTAHMSA:
e c(hOpMHPOBAHHOCTH IKOJOTUICCKOU KYIBTYPBI, 0OCO3HAHUE TII00TBHOTO XapaKTepa SKOJIOTHUECKUX MpoOeMm;
e TUIAHMPOBAHHE W OCYIIECTBICHHE JCUCTBUN B OKPYKAOIIEH Cpelie Ha OCHOBE 3HAHUS IEJIe YCTOMYUBOTO Pa3BUTHS
YeJI0BEUECTBA;
e pacIIMpeHHE OMbITA ACATEILHOCTH IKOJIOTUYECKON HAMIPABICHHOCTH Ha OCHOBE MUMEIOIIMXCS 3HAHUH MO (PU3HKE.
HEeHHOCTH HAYYHOT0 MO3HAHMUS:
e c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHs (PU3MUECKON HAYKH;
e OCO3HAHME LIEHHOCTU HAYYHOU JEATEeIHbHOCTH, TOTOBHOCTh B MIPOIIECCE U3yUeHUs (DU3HKHU OCYIIECTBISTH TPOCKTHYIO
Y MCCIIEZIOBATEIBCKYIO ICITETbHOCTh HHANBUAYAIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBbTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble J1oruueckue AeMCTBUA:
e CaMOCTOSITEILHO (GOPMYJIHUPOBATH U AKTyaTU3UPOBATH POOJIEMY, pacCMaTPUBAThH €€ BCECTOPOHHE;
e ONPEAETATH LEIU AEATEIBHOCTH, 33J1aBaTh MApPaMETPhl U KPUTEPUU UX JTOCTUKECHHUS;
e BBISBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCCMaTPUBAEMbIX (DU3NYECKUX SIBJICHUSX;
e pa3zpabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C y4E€TOM aHajdu3a HUMCIOIIUXCS MAaTepHAIBHBIX M HEMaTepHUaJIbHBIX
pECYpCOB;
e BHOCHUTbH KOPPEKTHUBBI B ICTEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB LEIAM, OLICHUBATh PUCKHU TTOCIEACTBUI
JIEATEIILHOCTH;
e KOODAWHHUPOBATH M BBIMOJHATH, pPabOTy B YCIOBHUSIX pEalbHOT0, BUPTYaJIbHOTO W KOMOWHHUPOBAHHOTO
B3aUMOICHCTBUS;
e Ppa3BHBATh KPEATUBHOE MBINJICHUE TIPH PEIICHUH KU3HECHHBIX IMPOOIIEM.
ba3oBble ucciieoBarTe/IbCKHe JIeiiCTBUS.
e BJAJACTh HAYYHOU TEPMHUHOJIOTHEHN, KIIFOUEBBIMHU MOHATUSIMU U METOAaMU (PU3NUECKON HAYKU;



BJIa/I€Th HABbIKAMU y4€OHO-HCCIEI0BATENBCKOW U MIPOEKTHOM JAEATEIbHOCTH B 00J1acTU (PU3HMKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOMCKY METOJOB pEIIeHHUs 3a1ad (hU3HUECKOro COJAEp)KaHUs, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

BJAJETh BHJAMU JIEATEIbHOCTH IO IIOJYYEHUIO HOBOTO 3HAHUSA, €r0 HWHTEPIpPETallud, NpeoOpa3OBaHUIO U
IPUMEHEHUIO B Pa3IMUHBIX YUEOHBIX CUTYallUsAX, B TOM YUCJIE IIPU CO3/IaHUU YUEOHBIX ITPOEKTOB B 001aCTH (DU3UKHY;
BBISIBJISITH TIPUYMHHO-CIIEICTBEHHBIE CBSI3U U aKTYaJIU3UPOBATH 3a/1a4y, BBIBUIATh TUIIOTE3Y €€ PEILICHUs], HAXOIUTh
apryMEHTHI JUIs I0Ka3aTeIbCTBA CBOMX YTBEPKIACHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUHN PELLICHHUS;

AaHAJIM3UPOBATh IOJYYEHHBIE B XOJ€ PEIICHMS 33Ja4yd Pe3yJIbTaTbl, KPUTHUYECKH OLEHHWBATh MX JOCTOBEPHOCT,
IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/a4d B 00pa30BaTENIbHOM JEATEIBHOCTH, B TOM YHUCIE IPU HU3yUYEHUU
bu3uKu;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;

YMETh NEPEHOCHUTH 3HAHUS MO (PUBHKE B MPAKTUUYECKYIO 00JIACTh KUZHEIEATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEUIaraTb OpPUTrHHAIbHBIE TOAXOABI U PEILICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

PabGora ¢ unpopmaumeii:

BJIQJICTh HAaBBIKAMHU TMOJy4YeHUs HHPOpMauK (DUINYECKOTO COJACPKAHHUS W3 HWCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSTENIbHO OCYIIECTBIIATH MMOUCK, aHAJIU3, CHCTEMATHU3AIUI0 U UHTEPIPETALNIO HH(POPMAIIMK PA3IUYHBIX BHIOB
U GhOpM MpeCTaBICHHUS;

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITHH;

WCIIONIB30BaTh CpeaCcTBa WH(GOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B PpEIICHUH KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX M OPTaHU3AIIMOHHBIX 33724 C COOMIOJCHUEM TPeOOBAaHUN PTOHOMUKH, TEXHUKHA OE30MaCHOCTH,
TUTHEHBI, peCypcocOepekeHH s, MPABOBBIX U ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 0€30MMacCHOCTH;

CO371aBaTh TEKCTHI (PU3NYECKOTO COACPKAHUSA B Pa3IMUHBIX (hopMaTax ¢ y4ETOM Ha3HAYCHUS HH(POPMAIIUH U TICIICBOU
ayJIUTOPHH, BEIOUPAS ONITUMAJIbHYIO (DOPMY MPEACTABICHUS M BU3YATH3aIINH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

OCYIIECTBJIATH OOIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOU JCATEIHHOCTH;
pacno3HaBaTh MPEANOCHIIKYA KOHMDIUKTHBIX CUTYAllUd U CMATYATh KOH(MIUKTHI;



Pa3BEPHYTO M JIOTHYHO M3JIAraTh CBOIO TOUKY 3PEHHS C HCIIOJIh30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTIOJIB30BATh MPEUMYIIIECTBA KOMAHHON W WHIANBHYyaTbHON paOOTHI;

BBIOMPATh TEMATUKY W METOBI COBMECTHBIX JACUCTBUH ¢ y4ETOM OOIIUX HHTEPECOB U BO3MOXKHOCTEH KAXKIOTO YiICHA
KOJUICKTUBA,;

PUHUMATh 1IeJTH COBMECTHOM AEATEIILHOCTH, OPTaHU30BBIBATh U KOOPAWHHPOBATH JACUCTBHS MO €€ JTOCTHKCHHIO:
COCTaBIISTh TUIAH JCUCTBHIMA, pacIIPEIENIATh POJIU C YYETOM MHEHUH YUYaCTHUKOB, O0CYKIAaTh Pe3yIbTaThl COBMECTHON
paboThI;

OILICHMBATh Ka4eCTBO CBOETO BKJIaJa W KAXKIOTO yYaCTHHKA KOMAaHIbI B OOIIMH pe3yiapTaT MO pa3paOdOTaHHBIM
KPUTEPUSIM;

HpeJiarath HOBbIE MIPOEKTHI, OLIEHUBATH WACH C MIO3UIIUH HOBU3HBI, OPUTUHAIIBHOCTH, IPAKTHYECKON 3HAYMMOCTH;
OCYIIECTBIISATh IMO3UTHBHOE CTPATETMYECKOE TIOBEACHUE B PA3IMYHBIX CHUTYAIHUAX, MPOSBISATH TBOPYECTBO H
BOOOpaxeHHe, ObITh HHUIIMATUBHBIM.

PeryisiTuBHbIE YHHBepPcaJbHbIe YUeOHbIEe 1elCTBUSA
Camoopranusanus:

CaMOCTOSITENIPHO OCYIIECTBIIATh MO3HABATEIBHYIO AESTENBHOCTh B 00JIaCTU (PU3UKU M aCTPOHOMHUH, BBISBISATH
poOJIEMBbI, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSTENIbHO COCTABJISITh IUIAH PEUIEHUS! PACUETHBIX M KAYECTBEHHBIX 3ajady, IJIaH BBINOJHEHHUS MPAKTHUYECKOU
paboThI C YI4ETOM UMEIOIINXCS PECypCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO U TPOSBICHUIO SPYIULIUU B 007acTH (U3HKH, TOCTOSHHO TMOBBIMIATH CBOU
o0pa30BaTeNIbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YyJbTATOB
ETISIM;

BIIaJICTh HAaBBIKAMH I103HABATEIIBHOM pPE(ICKCHH KaK OCO3HAHHS COBEPIIACMBIX JEHCTBUM W MBICIHTEIBHBIX
MIPOIIECCOB, UX PE3YJIHLTATOB U OCHOBAHUIA;



UCIOJI30BaTh MPUEMBI pedIICKCUH JIsi OIIEHKHU CUTYallud, BbIOOpA BEPHOTO PEILICHUS;
YMETh OLIECHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIEHUS 110 UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U apIYMEHTBI IPYTUX [P aHAJIM3€E PE3YIbTATOB IEATEIbHOCTH;
OpUHUMATh ce0sl, MIOHWMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTUBBI U apPTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YyJIbTATOB JESITEIbHOCTH;
NpU3HABATH CBOE MPABO U MPABO APYTHX HA OMIHUOKH.

B mpomecce mocTrkeHHs TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAaMMBI MO (M3UKE JJII YPOBHS CPEIHETO OOIIETro
oOpa3oBaHusl y 00y4YarOUMXCs COBEPIICHCTBYETCS YMOLIMOHAIBHBIN UHTEIEKT, Penoaraiomuil chopMUpPOBaHHOCTD:

CaMOCO3HaHUsl, BKJIIOYAIOUIETO CIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE COCTOSHUE, BUJIETh HAIpaBICHUS
Pa3BUTHS COOCTBEHHON AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJUpOBaHUsI, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJICHHE,
CIIOCOOHOCTH aIalTUPOBATHCS K AMOIIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEW MOTHUBAIIMH, BKIIIOYAIOIIEH CTPEMIICHUE K JIOCTHXKEHUIO 1IEJIU U YCIEeXy, ONTUMU3M, HUHUIIUATUBHOCTb,
YMEHHUE JIEUCTBOBATDH, UCXOMS U3 CBOMX BO3MOXHOCTEH;

AMIIATUH, BKJIOYAIONIEH CHOCOOHOCTh IMOHMMATh HMOIIMOHAIBLHOE COCTOSIHUE JIPYTUX, YYHUTBIBATH €ro IpH
OCYUIECTBJIEHUU OOLIEHUS, CHOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJILHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUSI C JIPYTUMH JIFOABMHU, 3a00TUTHCH,
MPOSIBJISITH HHTEPEC U pa3peiiaTb KOH(IUKTHI.

I[MTPEJIMETHLIE PE3VJIBTATBI

K koniy obyudenus B 10 knacce npeaMeTHbIE Pe3yIbTaThl HA YIITyOJIEHHOM YPOBHE JOJKHBI OTpaxarb cHOPMUPOBAHHOCTD
y 00y4aronmxcsi yMeHUM:

IMOHUMATh POJIb (DM3UKU B SKOHOMHYECKOH, TEXHOJIOTHYSCKOM, DKOJOTHUECKOM, COIMAIBHOM M 3THYECKON cdepax
NEATEIbHOCTU YeJloBeKa, pojib U MeCTO (PM3UKH B COBPEMEHHOW HAyYHON KapTHHE MHUpA, 3HAYEHUE OMUCATEIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOW M MPOTHOCTHYECKOW (YHKIMHA (U3MUECKON Teopun — MEXaHUKH,
MOJICKYJIIPHON (PU3UKU W TEPMOJUHAMHKHU, POJIb (PU3NUECKOW Teopud B (OPMHPOBAHUU TPEACTABICHUNA O
¢du3nUecKoil KapTUHE MUPA;



pasznuyaTh yCJIOBUS MPUMEHUMOCTH Mojiened (U3MYEeCKUX TeN M IPOLIECCOB (SBJICHMM): MHEpLMANIbHAS CHCTeMa
oTcuéTa, abCONIOTHO TBEPJOE TENo, MaTepuaibHas TOYKA, PAaBHOYCKOPEHHOE MABIKEHHE, CBOOOJHOE MaieHHE,
abcomoTHO ympyras aedopmanus, aOCOMIOTHO YHpyroe W abCONMIOTHO HEYINPYroe CTOJKHOBEHHS, MOJETHU rasa,
KUAKOCTH U TBEPJAOTO (KPUCTALTUYECKOTO) Tella, UACAIbHBIN Ta3, TOYCHUHBIA 3apsl, OJHOPOIHOE BIEKTPUUYECKOE
OJIE;

pasznuyaTh YCJIOBHUSl (TpaHUIlbl, 001acTH) MPUMEHUMOCTH (U3MUECKUX 3aKOHOB, MOHUMATh BCEOOUIUI XapakTep
(byHIaMEHTAIBHBIX 3aKOHOB M OTPAHUYCHHOCTD MCITOJIH30BAHUS YACTHBIX 3aKOHOB;

aHATM3UPOBATh U OOBSICHATH MEXaHWYECKHE TPOIECCHl W SBJICHHS, MCIOJIb3YS OCHOBHBIC ITOJIOKECHUS W 3aKOHBI
MEXaHUKU (OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBIXKEHUS, (HOPMYJIbl KMHEMATHUKUW PaBHOYCKOPEHHOTO JBHUKEHUS,
npeoOpazoBanus ["anumest A CKOPOCTU U TMepeMeIlleHus, 3aKoHbl HploTOHA, MpUHIMIT OTHOCUTENbHOCTH [ anuiies,
3aKOH BCEMHUPHOTO TATOTEHHUSI, 3aKOHBI COXPAHEHUS MMITYJIbCa U MEXaHMYECKON SHEPIruH, CBS3b PaOOTHI CHIIBI C
M3MEHEHUEM MEXaHUYECKOM SHEpPruM, YCJIOBHS pPABHOBECUS TBEPAOro TeNa), IPU HSTOM HCIOJIb30BAThH
MaTE€MaTUYECKOE BhIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS NPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB: NMPeoOpa30BaAHMIA
["anunesi, BTOpOro u TpeTbero 3ak0HOB HbIOTOHA, 3aKOHOB COXpPaHEHHUSI UMITYJIbCAa U MEXAHUYECKOW SHEPIUH, 3aKOHA
BCEMUPHOI'O TATOTEHUS;

aHaJIM3UPOBATh U OOBSCHITH TEIJIOBBIC MPOIECCHl U SIBICHUS, UCTOJB3Yysl OCHOBHBIC MojoxxkeHuss MKT u 3akoHbI
MOJIEKYJISIpHON (DM3UKH U TEPMOJUHAMUKH (CBSI3b JABJICHUS UJICAIBHOTO Ira3a CO CpeHel KMHETHUECKON PHeprueu
TEIUIOBOTO JBHMXKEHUSI M KOHLIEHTPALUMEN €ro MOJIEKYJ, CBA3b TEMIIEPATYPbl BELIECTBA CO CPEIHEN KHUHETUUYECKOU
SHEPrUeM TEIUIOBOrO JIBMYKEHUS €r0 YacTHUL, CBSI3b JABJICHHUS HICAIBHOIO Tra3a C KOHUEHTPAUMEW MOJIEKYI U €T0
TeMIeparypou, ypaBHenne MenaeneeBa—KnanelpoHna, epBplii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHUS YHEPIUU
B TEIUIOBBIX MPOLECCax), MPU 3TOM HCIOIb30BATh MATEMaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—Knanepona;

aHATM3UPOBATH U OOBSICHATH SJICKTPUUECKUE SBICHHUS, UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHUSI ¥ 3aKOHBI DJIEKTPOAMHAMUKA
(3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsia, 3akoH KylioHa, TOTEHIIMaIbHOCTh AIEKTPOCTATUYECKOTO MMOJIsl, TPUHIUII
CYyHEPHO3ULHNH JJIEKTPUUYECKUX TIOJEH, MPU ITOM YKa3bIBas YCIOBHUS NPUMEHMMOCTH 3akoHa Kymona, a Taxxke
NPAKTUYECKN Ba)KHbIE COOTHOILICHHMS: 3aKOHBI OMa JUIsl y4acTKa LENH U I 3aMKHYTOM JJIEKTPUYECKOM LIENH, 3aKOH
Jlxoyns—Jlenna, npaBuiia Kupxroda, 3akonsr @apajes AJ1st 3JIEKTPOIIn3a);

OMHCHIBATH (PU3NYECKUE TIPOLIECCHI U SBJICHMUSI, MCIIONIB3Ys BEJIMUMHBI: TIEPEMEIIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIhC
T€JIa U CUCTEMBI TEJI, CUJIa, MOMEHT CUJIbI, JaBJICHUE, TOTEHIIMAIbHAs SHEPIUsl, KHHETUYECKas SHEPTUsI, MEXaHUYECKast



SHEprus, padoTa CUJIbL, ICHTPOCTPEMUTEIILHOE YCKOPEHUE, CHJla TAKECTH, CUJIa YIIPYTOCTH, CUJIa TPEHHUS, MOLIIHOCTb,
SHEpPrusl B3aUMOJAEWUCTBUSA Tena ¢ 3eMiéi BOMU3M €€ MOBEPXHOCTH, SHEPrus ymnpyroil aedopmanmu Mpy>KUHBI,
KOJIMYECTBO TEIUIOTHI, A0CONIOTHAS TEMIIEpaTypa Tea, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSS SHEPTHS UACAIBHOIO
OJIHOATOMHOIO Ta3a, padoTa MICAIBHOTO ra3a, OTHOCUTENbHAs BIaXXHOCTh Bo3ayxa, KIIJ[ maeanbHOro TemmoBoro
JABUTATENS; AIEKTPUUECKOE T0JI€, HAPSHKEHHOCTD 3JIEKTPUUECKOTO MO, HANPSKEHHOCTD IMOJII TOYEYHOTO 3apsja
WJIN 3apsDKEHHOTO 11apa B BaKyyMe U B TUAJIEKTPUKE, TOTEHIIMAI AIEKTPOCTATUYECKOTO M10JIs, PA3HOCTh IIOTEHIIUAJIOB,
ANEKTPOJABHIKYILASI CUJIA, CUJIA TOKA, HAIIPSHKEHUE, MOIIIHOCTh TOKA, 3JIEKTPUYECKAst EMKOCTD IJIOCKOI0 KOHIEHCATOPa,
CONPOTUBJIEHUE Yy4yacTKa LENU C MOCIEAOBATEIbHBIM M IAPAJUICIbHBIM COEIMHEHHEM pPE3UCTOPOB, 3HEPTUs
AJIEKTPUYECKOTO I0JI KOHAEHCATOPA;

OOBSACHATH OCOOEHHOCTH MPOTEKaHUs (PU3HUECKUX SBJICHUI: MEXaHUUECKOE ABM)KEHUE, TEIUIOBOE JIBH)KEHUE YaCTHUIL
BEILIECTBA, TEIJIOBOE paBHOBECUE, OPOYHOBCKOE IBWKEHUE, NUPQy3us, UCNApPEHUE, KUIEHUE M KOHJEHCALMS,
IJIaBJICHUE W KPUCTAUIM3AlUs, HAMpaBIECHHOCTh TEIUIONEPENadyH, 3JICKTpHU3alusl Tell, SKBUIIOTEHUIUAIbHOCTb
MTOBEPXHOCTH 3apSKEHHOTO IPOBOJHUKA;

IPOBOJUTH HUCCIIEJOBAHUE 3aBUCHUMOCTH OAHON (U3UYECKOM BEIUYMHBI OT JIPYrol € HMCIOJIb30BAHUEM MPSMBIX
U3MEPEHHUM, MpU OSTOM KOHCTPYHpPOBaThb YCTAHOBKY, (UKCHUpPOBATh pE3YyJbTaThl IOJIYYEHHOH 3aBHUCHUMOCTH
(U3HUECKUX BEJIMYMH B BUAE T'paUKOB C y4ETOM aOCOJIIOTHBIX MOTPEHIHOCTEW M3MEpPEHUH, JeliaTh BBIBOJIBI MO
pe3ynbTaTam MCCIIEIOBAHUS;

IPOBOJANUTh KOCBEHHbIE U3MEPEHMs (PU3UUECKHX BEIMYUH, NPU 3TOM BBIOMPATh ONTUMAJbHBIA METOJ HW3MEpEHus,
OLIEHHMBATh A0COJIIOTHBIE U OTHOCUTEIbHBIE OTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

OPOBOJAUTH  OMNBITHI [0 MPOBEPKE MPEAJIOKEHHOM TMIOTE3bl: IUIAHUPOBATh  JKCHEPUMEHT, CcoOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJTU3UPOBATH MOTYYEHHBIE PE3YyJIbTAThI U JIe1aTh BEIBOJ O CTATYCE MPEIJIOKEHHOM
TUIIOTE3BI;

coOmofaTh npaBuia O€30MacHOro TpyAa NMpU MPOBEAECHUM HCCIEAOBAHUNA B pamMKax y4yeOHOIro SKCIIEpUMEHTA,
MpaKTUKyMa W Y4eOHO-HCCIIEOBATEIbCKONM M MPOEKTHOM JEeSATENBHOCTH C HCIOJIb30BAaHUEM H3MEPUTENIbHBIX
YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS;

pemiath pacy€THbIC 3aJja4M C SIBHO 33JaHHOW M HESIBHO 33JlaHHOM (PM3MYECKOM MOJEJIbI0: Ha OCHOBAaHMM aHaIM3a
ycliIoBUsS OOOCHOBBIBaTH BHIOOp (DHU3MUECKON Monenu, oTBeHarolleil TpeOOBaHUSIM 3aJaud, IPUMEHSTh (HOPMYJIbI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYAAThI (PU3HUUECKUX TEOPUI IIPU UCIIOIb30BAHUH MATEMAaTHYECKUX METO/I0B PEIICHHUS



3a/1a4, MPOBOJUTHh Pacu€Thl HA OCHOBAaHWW HMMEIOLIMXCS JAHHBIX, aHAJIM3UPOBATh PE3YyJbTaThl U KOPPEKTUPOBATH
METO/IbI PEIICHUS ¢ YIETOM MOTYICHHBIX PE3YJIbTATOB;

e pemaTh KadeCTBCHHBIC 3a7aud, TPEOYIOIIMEe MPUMEHEHUsS 3HAHWUW W3 Pa3HBIX PA3feiioB Kypca (U3HKH, a TaKKe
UHTETpallid 3HAHUW M3 JIPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOr'O ITMKJIA: BBICTPAWBATh JIOTHUYECKYHO IIETIOYKY
paccyXIeHUN ¢ ONOPO Ha U3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3NUECKUE SBIICHMUS;

e HCIIOJIb30BAaTh TEOPETUUECKHE 3HAHUS I OOBSICHEHHUS OCHOBHBIX IPHUHIIUIIOB paOOThl U3MEPUTEIBHBIX MPHOOPOB,
TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIIECCOB,;

e TMPUBOIUTL TMPHUMEPHI BKJIAaJla POCCHICKUX M 3apyOeKHBIX YUECHBIX-(DM3UKOB B pPa3BUTHE HAYKU, B OOBSICHEHUE
IIPOIIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

e AQHAJIM3HUPOBATH M OILICHUBATH IMOCISIACTBHUS OBITOBOM W IPOM3BOJICTBEHHOMN JEATEIHLHOCTH YEJIOBEKA, CBSI3aHHOM C
bU3UYECKUMU TIPOIIECCaMU, C TMO3UIUMNA SKOJOTMYECKOM O€30MacHOCTH, TMPEJICTABICHUN O palMOHAIBHOM
MIPUPOIONIOIL30BAHAH, & TAK)KE Pa3yMHOM HCIOJIB30BAHUM JTOCTYDKCHHM HAYKH W TEXHOJIOTHHA IS JabHEUIIEro
Pa3BUTHUSI YETIOBEUECKOTO OOIIEeCTRA,;

e TPHUMEHATH PA3IUYHBIC CIIOCOOBI paboThl ¢ wuHGOpMaIeld (U3UIECKOTO0 COJCpP)KAHUS C HCIOJIb30BAaHUEM
COBPEMCHHBIX HH(POPMAIMOHHBIX TEXHOJOTHM, IIPH OSTOM HCHOJb30BaTh COBPEMEHHBIC HH(GOPMAIMOHHBIE
TEXHOJIOTMH JUIsI TIOMCKa, TEpepadOTKu W TIPEABSBICHHS YYeOHOW ¥ HAyYHO-TIONMYJISIPHOH HWH(POpPMAIIHH,
CTPYKTYPUPOBAHHMS W WHTEpNpeTalii WHPOPMAIMK, TOJYYCHHOW W3 Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH
aHaJIM3UPOBATh MOTyYaeMyt0 HH(OOPMAIIUIO U OIIEHHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMECIOIINXCS 3HAHUM, TaK
¥ Ha OCHOBE aHaJli3a UCTOYHHKA HH(POPMAITUH;

e TIPOSIBJIATH OpPraHU3AIMOHHBIC M IIO3HABATEIIbHBIC YMEHHUS CaMOCTOSTEIIBHOTO IMPHOOPETCHUS HOBBIX 3HAHUN B
MPOILIECCE BBIOJIHEHMS MPOEKTHBIX M Y4€OHO-UCCIIEN0BATENBCKUX PadOT;

e paboTaTh B TPYMIE C WCTIOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, MJIaHUPOBATh PabOTy TPYIIIEI, PAIIMOHATLHO
pacrpenensiTh ASATeIbHOCTh B HECTAHIAPTHBIX CHUTYallMsIX, aJCKBATHO OICHMBATh BKJIAJl KaXKJIOTO M3 YYaCTHUKOB
TPYIIBI B pEIIEHNE PacCMaTPUBAEMOM MPOOIIEMBI;

e TMPOSBIATH MOTHBAILIUIO K OyIyIIed mpodecCHOHaIbHOM NEATeILHOCTH 10 CIICIHATBHOCTAM (PH3UKO-TEXHUIECKOTO
npodus.

K xonny oOyuenus B 11 knacce npeaMeTHbIE pe3yJIbTaThl Ha YTiyOJIEHHOM YPOBHE JOJKHBI OTpa)XkaTh CPOPMUPOBAHHOCTD
y 00y4Yaromuxcs yMEHUM:



NOHUMATh POJIb (PU3UKKM B SKOHOMHMUYECKOW, TEXHOJIOIMYECKOM, COIMAIbHON M ATHYECKON cdepax AesTelbHOCTU
YelloBeKa, poJib U MECTO (PU3UKU B COBPEMEHHON HAyudyHOHl KapTHHE MHpa, POJib aCTPOHOMHUU B MPAKTUUECKOU
NEATENbHOCTH  4YEJIOBEKa W  JaJbHEHIIEM  HAay4YHO-TEXHUYECKOM  pa3BUTHHM, 3HAYEHHUE  OIHCATEIBHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOW U MPOTHOCTUYECKON (YHKUMNA (HU3NUECKON TEOPUH — BJIEKTPOJUHAMUKH,
CHEIUAIbHOM TEOpUU OTHOCUTENBHOCTH, KBAHTOBOM (HU3MKH, POJb (PU3NYECKOM Teopuu B (HOPMHPOBAHUU
NpeICTaBlIeHU 0 (U3MYECKON KapTUHE MUpPA, MECTO (PU3UYECKON KapTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEICTABICHUI O IPUPOJE;

pa3ianyaTh yCIOBUS MPUMEHUMOCTH MOJieNiel (PU3NUeCKHUX TEN U MPOILECCOB (SBICHUI): OAHOPOIHOE IIEKTPUUECKOE
U OJIHOPOJIHOE MarHUTHOE TIOJIsl, FTAPMOHUYECKHE KOJieOaHUs, MaTeMaTUYECKUN MasSTHUK, UCATbHBIA MPY>KUHHBINA
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJI€ATbHBIM KOJeOaTeNbHbIN KOHTYpP, TOHKAs JIMH3a, MOJEJIeH aToMa, aTOMHOIO
A/lpa 1 KBAaHTOBOW MOJIEJIN CBETA;

pazinyath YCIoBUS (TpaHULbl, 00JIACTH) MPUMEHUMOCTH (DPU3MYECKUX 3aKOHOB, MOHMMAaTh BCEOOIIMN XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSICHATH JIEKTPOMArHUTHBIE MTPOLIECCHI U SIBJICHUS, UCIIOJIB3YSl OCHOBHBIC TIOJIOKEHUS U 3aKOHBI
AJIEKTPOJMHAMUKHA M CHEIHATIBbHON TEOPHMH OTHOCUTENIBHOCTH (3aKOH COXPAaHEHUsS 3JIEKTPUUYECKOTO 3apsjia, CHiia
Awmmepa, cuna JlopeHna, 3aKOH SJIEKTPOMAarHUTHOM HMHAYKUMH, mpaBuio Jlenna, cBsa3p OJIC caMoMHayKuuu B
AJIEMEHTE DJIEKTPUYECKOM IeNU CO CKOPOCThIO H3MEHEHHUS CHJIbl TOKAa, IMOCTYJAThl CHEUUAJIBbHOM TEOpHUH
OTHOCUTEIBHOCTU DUHINITEITHA);

aHAIM3UPOBaTh M OOBSICHATH KBAHTOBBIE MPOIECCHI W SIBJICHUS, HCIOJb3Yyd IMOJOXKEHUS KBAaHTOBOW (DU3UKU
(ypaBHeHue OWHmTeHHA 11 (porodddexra, TEepBbIE M BTOPOW mocTynarkl bopa, NPUHIMII COOTHOIICHHS
HeonpenenénHocreil ['eilzenOepra, 3aKOHbI COXpaHEHUS 3apsAIOBOTO M MacCOBOIO YMCEN M SHEPTUU B SIACPHBIX
peaKlMsIX, 3aKOH paJuOAKTUBHOIO pacnaaa);

OMHCHIBATh (DU3UYECKUE TPOIECCHl W SBICHUS, HMCIONB3YS BEIUYHMHBI HANPSDKEHHOCTH JJIEKTPUUYECKOTO TIOJIS,
MOTEHUIHANT AJEKTPOCTATUYECKOTO MOJIsl, PA3HOCTh MOTEHIIUAJIOB, JIEKTPOABUKYIAS CUJIA, UHIYKIUS MarHUTHOTO
NoJil, MarHUTHBIA MOTOK, cuia AMIepa, WHIYKTUBHOCTb, S3JEKTPOABMXKYILIAS CHJIa CAMOMHAYKIIMH, SHEPrus
MarHUTHOTO TOJISI MMPOBOJIHUKA C TOKOM, PEJSITUBUCTCKUIA MMITYJIbC, TIOJIHASI DHEPIHs, SHEPIUs MOKOsS CBOOOIHOM
YaCTHI[bl, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsA[l SApa, SHEPTHUS CBSI3U SAIpa;

OOBSACHATh OCOOEHHOCTH TPOTEKAHUS (UBUUECKUX SBJICHUMA: DJICKTPOMATHUTHAS WHAYKIUS, CAMOWHIYKIIUSA,
pe30oHaHC, UHTep(epeHuss BOIH, Audpakius, AUCIEPCUs, MOJHOE BHYTPEHHEE OTpa)KeHUE, (OTOAIEKTPUUECKUIA



adhdext (potodaddext), ambda- u Oera-pacmanbl sAaep, TaMMma-u3IydeHUe saep, (PU3MUecKue MNPUHITUIIBI
CHEKTPaJIbHOTO aHaJN3a U paboThI J1a3epa;

OTIpE/IETIATH HAMpaBICHUE UHIYKIIUH MAarHUTHOTO TOJIsE TPOBOJHUKA C TOKOM, CHIIBI AMriepa v cuiibl JlopeHna;
CTPOUTH N300paKEeHHE, CO3/ITaBaeMOE TIIOCKUM 3€pKajioM, TOHKOM JIMH30#, U PACCUUTHIBATH €TI0 XapaKTEPUCTUKU;
OPUMEHSTh OCHOBOIMOJATAlONIMEe ACTPOHOMUYECKUE TMOHSATHS, TEOPUU U 3aKOHBI JUIsl aHaiIu3a U OOBSCHEHUSA
(Gu3MUEeCKUX MPOIIECCOB, MPOUCXOAIINX B 3BE3/1aX, B 3BE3AHBIX CHCTEMAaX, B MEXKIaJlaKTUUECKOU CpeJie; JBUKEHUS
HEOECHBIX TEJI, DBOJIIONMH 3BE3]T M Beenennoi;

MPOBOANTDH HCCIEIOBAaHUE 3aBUCUMOCTEN (PU3NUYECKUX BEIIMYMH C MCIOJIB30BAaHUEM MPSIMBIX U3MEPEHUH, MPU 3TOM
KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3NYECKUX BEIUYUH B BUJIEC
rpauKoB ¢ y4ETOM aOCOIIOTHBIX OTPEIIHOCTEN U3MEPEHNH, AeTIaTh BBIBOBI IO PE3yJIbTaTaM HCCIIEIOBAHNUS;
MPOBOANTH KOCBEHHBIE M3MEPEHUS (PU3UYECKUX BEJIMYWH, MPU 3TOM BBIOMPATh ONTHMAIBHBIA METOJ HW3MEpEHUs,
OILICHHMBATH A0COTIOTHBIC M OTHOCHTEIBHBIC TOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;

OPOBOAWTH OMBITHl 1O TMPOBEPKE TMPEUIOKEHHONW THUMOTE3bl: IJIAHHPOBATh OKCIIEPHUMEHT, COOHMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, AHAJIM3UPOBATh IOJIYyUYEHHbBIE PE3YJIbTAThI U I€TIaTh BBIBOJ O CTATYCE MPETI0KEHHON
TUIIOTE3bI;

OTIHUCHIBATh METOABI IOTYYEHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;

coOmroaTh mpaBuia O€30MacHOr0 TpyAa MPU MPOBEASCHUHM HCCIEAOBAaHWNA B paMKaxX Y4eOHOTO AKCIEPHMEHTA,
OPaKTUKyMa U Y4eOHO-MCCIEAOBATEIbCKOM W MPOEKTHOW MAESITENBHOCTH C HCIIOJIb30BAHUEM HW3MEPHUTENIbHBIX
YCTPOMCTB 1 1a00paTOPHOTO 000PYAOBAHUS;

pemath pacy€THbIE 3aJla4Ml C SIBHO 33JJaHHOM M HESIBHO 3aJlaHHOW (PM3MYECKON MOJENbIO: Ha OCHOBAHMHU aHAIN3a
yCIOBHsl BBIOMpaTh (U3MYECKUE MOJIENHM, OTBEYAIOIIME TPEOOBAHMAM 3aJadyM, NMPUMEHATH (POPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M MOCTYJAThl (PU3MUECKUX TEOPH MPH HCTIOIH30BAHIUH MATEMAaTHIECKUX METO/IOB PEIICHUS 3ajad,
IPOBOJUTH PACUYETHl HA OCHOBAHMHM UMEIOIIMXCS JIAHHBIX, aHAJIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOJIbI
pelIeHus ¢ YYETOM MOJTyUYEHHBIX pe3yIbTaTOB;

pelaTh KadueCTBEHHBIC 3a7aud, TPEeOyrolne MPUMEHEHHUS 3HAaHWW M3 Pa3HBIX pa3feiioB Kypca (U3WKH, a TaKXKe
UHTETpAlMd 3HAHWA W3 JIPYTUX MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKIIA: BBICTPAaWBaTh JIOTHUECKYIO IEMOYKY
pacCyXJICHUH ¢ OMOPOi HAa N3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3UUYECKUE SBIICHHUS,

MCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS JJIsl OOBSICHEHHUST OCHOBHBIX MPHUHIMIIOB PabOThl M3MEPHUTENBHBIX TPUOOPOB,
TEXHUYECKUX YCTPOICTB U TEXHOJIOTMUYECKUX MPOIIECCOB;



NPUBOIUTH TPUMEPHI BKIIAJa POCCHMCKUX U 3apyOSKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE
MIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHI;

aHATM3UPOBATh M OIEHWBATH IMOCJCACTBHUS OBITOBOM M MPOU3BOJACTBEHHOW NEATETHLHOCTH UYEJIOBEKAa, CBSI3aHHOMU C
(U3MYECKUMHU TIpOIecCaMu, C TMO3UIUN JKOJOTHYECKOW Oe30MacHOCTH, TPEACTABICHUH O paldoOHAIBHOM
TIPUPOJIOTIONH30BAHUH, & TaKXKE PAa3yMHOM HCIOJIb30BaHWHU JOCTH)KCHUN HAYKW W TEXHOJOTHHA U JATbHEUIIETO
pa3BUTHS YEITIOBEUYECKOTO OOIIECTBA;

MPUMEHATh Pa3IMYHbBIC CIMOCOOBI paboThl ¢ uWHGOpMamuel (U3NIECKOTO COIEpKaHUS C HCIOJIh30BAHUEM
COBPEMECHHBIX HWH(OPMAIMOHHBIX TEXHOJOTHUH, TPH ITOM HCIOJIL30BaTh COBPEMEHHBIE WH(POPMAIIMOHHBIC
TEXHOJIOTMH I TIOMCKa, TMepepadOTKH U TPEAbsABICHUS YYeOHOW U HAyYHO-TIOMYJSAPHOW WHGOpMAIUH,
CTPYKTYPUPOBAHMSI W MHTEpPIpETalui HHPOPMAIMK, TOJYYCHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAITM3UPOBATH TOJydaeMyt0 HH(POPMAIIUIO M OIICHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHHH, TaK
Y Ha OCHOBE aHaJIN3a UCTOYHHMKA WH(OPMAITUH;

MIPOSIBJISITE OPTaHW3AIMOHHBIE W TI03HABATCIBHBIC YMEHHUS CAMOCTOSTEIHHOTO MPHOOPETEHUS HOBBIX 3HAHWKA B
IIPOLIECCEe BHITIOJIHEHUSI MPOEKTHBIX U Y4€OHO-UCCIIeI0BATENLCKUX PadoT;

paboTaTh B IpyIie ¢ UCIOJHEHUEM Pa3JIMYHBIX COLUAIBHBIX POJIEH, MIaHUPOBATh PAOOTYy TPYMIIbI, PAllMOHATBHO
pactpenensiaTh JACSITCIbHOCTh B HECTAHIAPTHBIX CHUTYAIUSAX, aJeKBaTHO OIICHWBATh BKJIAJl KaXKIOTO W3 y4aCTHHUKOB
TPYIIIBEI B pEIIEHNE PacCMaTPUBACMOM MPOOIIEMET;

IPOSBJISITH MOTHUBAITUIO K Oyayiiel npodecCHuOHANIbHON JEATEILHOCTH MO CIENUaTbHOCTIM (PU3UKO-TEXHUYECKOTO
npodus.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/m NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Paznen 1. HAYYHBIA METO/ IIO3HAHMSI IIPUPO/IBI
11 Hayunslit MeTO O3HAHUS IPUPOBI 6
Utoro no pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOroO TENA 5
2.4 3aKOHBI COXPaHEHUsSI B MEXaHUKE 10
Wroro mo paszneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 15
3.2 TepmonnHamuka. TeninoBble MalTuHbI 20
33 ArperaTHble cocTosiHUS BemiecTBa. da3oBbie 14 1
nepexoabl
Hroro no paszneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIIEKTPUUYECKOE TTOJIE 24
4.2 [TocToSIHHBIN NEKTPUUYECKUI TOK 24




4.3 Toku B pa3nu4HBIX cpeax 6
Hroro no pazaeny 54
Pa3nen 5. PUSHUYECKHM TIPAKTUKYM
51  Ousmueckwii MPaKTUKyM 16 16
Uroro mo pazneny 16
PezepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIEeKTpOMarHuTHask UHIYKIUS 13 1
Uroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUS 15
93 MexaHnYeCcKre U JICKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OcuoBbel CTO 5 1
Uroro no pazaeny 5)
Pa3nen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsgpHo-BOITHOBOH Ayalini3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 ‘ DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12
Hroro no pazaeny 12
Pazzen 6. PU3HUYECKHUN MPAKTUKYM
6.1 ‘ Du3nYecKuil TPaKTUKYM 16 16
Wroro mo pazneny 16
Paznen 7. OBOBLIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Uroro no pazaeny 15
PeszepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KoumuecTBo yacos JIEKT
POHHBI
K e
OH
Ipak uuppo
TPOJ
Ne tnuec Jara BbIe
Tema ypoka bHBI
n/n Bcero KHe u3ydyeHusi  oOpa3o
e
padort BaTeJl
pado
bl bHbIE
ThI
pecypc
bl
Ousuka — pyHIaMeHTaIbHas HayKa O PUPOE
HayuHb1if MeTO1 TO3HAHUS ¥ METOJIBI HCCIICOBAHUS (DU3HUCCKUX SBICHUN
3 DKcIepUMEHT U TeopHUs B Tpoliecce Mo3HaHus npuposl. Habmonenue u 1
HKCHEPUMEHT B (PU3UKE
Crnioco0sbl n3mMepeHus: GU3NYECKUX BETUUUH
5 AOGCoII0THAs M OTHOCHUTENbHAS MOTPEIIHOCTH U3MEPEeHUH (PU3NYECKUX BETUYUH
5 MonenupoBanue B pusuke. Ponb u mecto ¢pusuku B popMupoBaHUN 1
COBPEMEHHOM HAYYHOU KapTHHBI MUPA, B IPAKTUYECKOM JAESITEIbHOCTHU JIOEH
7 Mexannueckoe nBuxkenue. Cucrema orcyeta. OTHOCUTEIBLHOCTh MEXAHUYECKOTO 1
neuxkenus. [Ipsmas u o6paTHas 3a1a4u MEXaHUKH
8 Paguyc-BekTop MarepuanbHON TOUKH, €r0 MPOEKIIMHM HA OCH KOOpJUHAT. 1
Tpaekropus. Ilepememenue. Ckopocts. VX mpoekun Ha OCH KOOpAUHAT
9 PaBHOMepHOE npsMonuHeliHoe nBrxkeHue. ['padpuyeckoe onucanue 1
PaBHOMEPHOTO MPSAMOJIMHENHOTO IBUKEHUS
10 CrnoxxeHue epeMeIeHnii 1 ckopocTeil. Pemenne 3aqa4q 1




HepaBHoMepHOE BHKEeHME. MTHOBEHHAsA CKOPOCTh. Y CKOPEHHUE.

1 [IpsiMonrHENHOE IBU>)KEHHE C TOCTOSIHHBIM YCKOPEHUEM

12 I'paduueckoe onrcaHue MPSIMOIUHEHHOTO IBUKEHHUS C TIOCTOSTHHBIM
YCKOpEHUEM

13 CBoboaHoe najzieHue. Y ckopeHrue cBOOOIHOTO Ma/ieHusl. 3aBUCUMOCTb
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS OT BpEMEHU U UX Tpaduku

14 JIBrokeHue Tena, OpOIIEeHHOTO MO YIJIOM K TOPU30HTY

15 KpuBonunelinoe aBuxkeHue. J[BI>KEHUE MO0 OKPYKHOCTU. YTJIOBas U JIUHEHHAs
ckopocts. [lepuoa u yacrora. LIeHTpOCTpEMUTENIBEHOE U ITOJIHOE YCKOPEHHE

16 Kontponbnas padota nmo teme "Knunemaruka"

17 [IepBbiif 3akoH HproToHa. MHepunanbHble cuctemMel orcyéra. [IpuHnmn
otHocuTenbHoCTH ["anunesd. HemnepuuanabHble CUCTEMBI OTCUETA

18 Cuia. PaBHogelicTByroas cuna. Bropoii 3akon Herotona. Macca

19 B3anmopencreue ten. Tperuii 3axkon HeroTona

20 [TpuHumn cynepnosunuu cui. Pemenue 3a1ad Ha IPUMEHEHUE 3aKOHOB
Herorona

21 3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U MHEPTHOMN
MaccChbl

22 Cuia TsSHKeCTH U yCKOPEHHE CBOOOIHOTO TMaIeHUs

23 JIBum>keHrne HeOECHBIX TeT U UX UCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOoCMHU4YecKasi CKopocTb. 3akoHbl Keruiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena

o5 Cuna tpenus. [Ipupoaa v Buabl cui TpeHus. [[BuxeHne B KUJKOCTH U Ta3€ C
Y4ETOM CHUJIBI COMPOTUBIICHUS CPEJIbI

26 Hasnenune. I'mapocratnueckoe nasiuenue. Cuna Apxumena

97 AGcomoTHO TBepoe Terno. [locTynaTenpHOE U BpamaTeIbHOE IBHIKCHHE

TBEPJIOTO Tella




28

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHusd. [lnedo cumbl

Crnosxenue cuil, NPUIOKEHHBIX K TBepJoMY Teny. LleHTp TshxecTu Tena. Y cinoBus

29 paBHOBECHsI TBEPIOTO Teaa. Buasl paBHOBECHs

30 Pemenue 3amau

31 Kontponsnas padora o teme "/Iunamuka. Ctatuka TBEpaoro Tena'

32 HMmynbe MaTepranbHONM TOUKH, CUCTEMBI MaTepUalIbHbIX TOUeK. LleHTp Macc
CUCTEMBI MaTepUaJIbHBIX TOYEK. Teopema 0 IBMKCHUH LIEHTPA Macc

33 NMnynbe cuiibl M U3MEHEHHME UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITYJIbCa.
PeakTuBHOE nBUXKEHUE

34 MowMmeHT nMmItyibca MaTepuanbHoOi Toukd. [IpencraBienne o coxpaHeHUH
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJISIX

35 Pewenue 3amau

36 Pabora cuibl Ha MaJIOM ¥ HAa KOHEYHOM IepeMeneHuu. ['paduueckoe
npecTaBieHre padboThl CHIIbl. MOIIHOCTb CHUJIBI

37 Kunetnueckas sneprus. Teopema 00 U3MEHEHUN KMHETHYECKOM SHEprun
MaTEpUAIbHOU TOUKH

38 [loTeHuManpHble M HEMOTEHIMANIBHBIE cuibl. [loTeHnnanbHast sHeprus. Bropas
KOCMHYECKasi CKOPOCTh
Tpetrbs kocMuueckast ckopocTb. CBsi3b paOOThl HEMOTEHIIUAIBHBIX CUIT C

39 M3MEHEHHEM MEXaHUYECKOM 3HEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPTUU

40 Yrpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE bepHyuin 1t uaeanbHON
KHUJKOCTU

41 KonrtponbHas pabora o Teme "3akoHbI COXpaHEHUs B MeXaHUKe"

42 Passutne npeacrasinenuit o npupoje temiorsl. OcHoBHBIE nonoxenns MKT.

Huddysus. bpoyHoBckoe nBuxeHue




Crpoenne ra3000pa3HbIX, )KUIAKUX U TBEPABIX TeJ. XapaKTep JBIKCHUS U

43 B3aMMO/ICIICTBHS YaCTHI] BEILIECTBA 1

44 Macca u pazmepsl Mosekyl (atomoB). KonnuectBo Bemectsa. IlocrosiHHas 1
ABoraapo

45 Temneparypa. TermoBoe paBHoBecue. [lkana enbcust 1

46 Pemenue 3amau 1

47 Wneanpuplii ra3. 'a3oBble 3aKOHBI 1

48 VYpaBsuenue MenpaeneeBa-Knanelipona. Pemenue 3a1au 1

49 AbcomtoTHas TemnepaTypa. 3akoH JlanbToHa 1

50 H3onporiecchl B aeaabHOM ra3e ¢ HOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA 1

51 I'paduueckoe nmpeacraBaeHne U30MPOIIECCOB: U30TEpPMa, U30X0pa, n3obapa 1

52 OcnoBHoe ypasaenne MKT 1

53 Pemenue 3amaq 1

54 CBs13b a0COMIOTHON TeMIepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeaHEeH 1
KHHETUYECKOM SHEPTueil MOCTyNaTeIbHOro TEIIOBOTO IBIKEHUS €€ YaCTHII

55 O60061meHne u cucreMatuzanus 3Hanui o teme "OcHoBsl MKT"

56 KonrtponsHas padora no teme "OcHoBsl MKT"
TepmoaunamMuueckas cuctema. 3ajanre BHEIHUX ycioBuid uist T/ cucteMsl.

o7 Bremnve u BHyrpennue napamerpsl. [lapamerpst T/l cuctemsl kak cpenHue 1
3HAYEHUS BEJIMYUH, OMUCHIBAIOIINX €€ HA MUKPOCKOITUYECKOM YPOBHE

58 HyneBoe Hauano tepmoanHamuku. Camonpon3BoibHas penakcanus T/ cucremsl 1
K TETUIOBOMY PaBHOBECHIO

59 Monens uieanbHOro ra3a B TepMOJIUHAMUKE. Y CIIOBUSI TPUMEHUMOCTH STOU 1
MOJIENN

60 VYpaBuenune MenneneeBa-KiamneiipoHa u BeIpakeHHE Il BHYTPEHHEH SHEPTHH 1

61 Bripaxkenue nist BHyTpeHHEH SHEPTUU OJJHOATOMHOTO UJIEAIbHOTO Ta3a. 1

KBa3zucrarnueckne u HeCTaTHUCCKHE IMPONLECChI




OneMeHTapHas paboTa B TepMOIUHAMUKE. Beruricnenue paboTsl 1o rpaduky

62
nporuecca Ha pV-nuarpamMme

63 Temnmonepenaua kak crmoco0 u3MeHeHus1 BHyTpeHHe sHepruu T/] cucremsr 6e3
COBEpIICHHS PabOTHI

64 KouBek1usi, TermionpoBOAHOCTh, U3Iy4YECHHE

65 KomnuectBo Tennorsl. TemmoéMKOCTh Tena. Y aenbHas U MOJISIpHas
TEIUIOEMKOCTH BEILECTBA. Y I€JIbHAs TEIUIOTAa CrOPaHMsl TOIUIMBA

66 Pacuér konuuecTBa TEMIOTH IPU TEIUIONEpEIaUe

67 [Tonsatue 06 agumabatHOM mporecce. [lepBrIii 3aKOH TEPMOANHAMUKI

68 KonnuecTBo TermnoTel u paboTa Kak Mepbl U3MEHEHUs BHYTpeHHel sHeprun T/
CUCTEMBbI

69 Bropoii 3akoH TepMOAMHAMUKH 715l PABHOBECHBIX U HEPABHOBECHBIX MPOLIECCOB.
HeoOpaTuMocTs IpUpOIHBIX MPOIIECCOB

70 [Tpunimne! geictBus TernoBbix MamuH. KIT/]

71 MakcumansHoe 3Hauenue KI1/1. [ukn Kapuo

72 Pemenue 3amau

73 DKOJIOTMYECKHE aCIEKThI UCIIOIb30BaHMsl TEIJIOBBIX ABUTaTenei. Temnnosoe
3arpsi3HEHNE OKpY KaroLeil cpeabl

74 Pemenue 3amau

75 O060061eHne U cucteMaTu3anus 3HaHui o teme "TepmoauHamuka. TenoBsie
MaluHb!"

76 KonrtponbHas pabora no teme "TepmonuHamuka. TemnnoBble MalIuHbI"

77 [TapooOpazoBanue u konaeHcanus. Vicnapenue u kunenue. Y ienbHast TeroTa
nmapoo0pa3oBaHus

78 HacepleHnHble 1 HeHachIeHHbIE Tapbl. KauecTBeHHast 3aBUCUMOCTb IJIOTHOCTH

U JIaBJIEHUS HACBILIEHHOTO MTapa OT TEMIIEPATYphl, UX HE3aBUCUMOCTh OT 00bEMa




HACBhIIICHHOI'O I1apa. 3aBUCHMOCTD TCMIICPATYPhl KUIICHUA OT OAaBJICHUS B

KUIKOCTU

79 BrnaxxaocTh Bo3ayxa. AGCOTIOTHAS M OTHOCHUTEIBHAS BIIAYKHOCTh

80 Pemenue 3amau

81 Teépmoe Teno. Kpucrammmueckue u amopdHbIe Tena. AHU30TPOIUS CBOMCTB
KpHUCTAJIJIOB

82 [InaBnenue u KpuctaumM3anus. Y aenbHas TerioTa miasienus. Cyonumanus

83 Hedopmaruu BEpaoro Tena. Pactsokenne u cxarue. Casur. Moayins FOHra.
[Ipenen ynpyrux aedopmaruit

84 TennoBoe paciiupeHne KUAKOCTEN U TBEPABIX TeJl. AHFAPMOHU3M TEILIOBBIX
KoJ1e0aHui 4acTull BEIleCTBa

85 [IpeobpaszoBanue 3Hepruu B (Ha30BBIX MEPEX0aax

86 YpaBHEHHE TEIIIOBOTO OamaHca

87 Pewenue 3amau

88 [ToBepxHOocTHOE HaTsKeHHe. KanmmsapHble saBieHud. [JaBienue noxq
HCKPUBJICHHON MTOBEPXHOCTHIO kuAKoCcTH. Dopmyra Jlamtaca

89 O06o0061IeHre U crucTeMaTu3alus 3HaHu| 1o TeMe "ArperaTHble COCTOSTHHS
BemiecTBa. MazoBbie MepexoIbl"

90 KonTponbnas pabota o Teme "ArperatHeie cocTossHUS BelecTBa. dDa3oBbie
nepexonpl”

91 DnekTpu3aius Tea U e€ MPOosIBICHUS. JJIEKTPUIeCKUi 3apsa. J[Ba Buaa
AIEKTPUUECKUX 3apsaoB. [[pOBOAHUKH, TUIIEKTPUKH U TIOTYIPOBOTHUKH

92 DneMEeHTapHBIN 3NEKTPUUYECKUM 3apsil. 3aKOH COXpPaHEHUs ANEKTPUIECKOTO
3apsna

93 B3aumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kynona

94 Pemenue 3amay

95 Dnektpuueckoe noise. Ero geficTBre Ha IeKTPUUECKUE 3apsiIbl




Hanpsox€anocts anexrpuyeckoro nodist. [Ipoousiii 3apsia. Jluaum

% HaNpsHKEHHOCTHU 3JIEKTPpUYEcKoro nosis. OHOPOIHOE 3IIEKTPUUYECKOE 110JIe 1

97 [ToTeHIMaNBHOCTH 3IEKTPOCTATHYECKOTO N0, Pa3HOCTh MOTEHIMATIOB U 1
HanpsHKEHUE

08 [TorennuanpeHast sHEprus 3apsijia B 3JIeKTpocTaTuueckoM mnoe. [lotennunan 1
JIEKTPOCTATUYECKOTO OIS

99 CBs3b HANPSHKEHHOCTH TOJISL U PA3HOCTH MOTEHIINAJIOB IS 1
3JIEKTPOCTATUYECKOTO OIS

100 [IpuHUMI cynepno3uuy 3IEKTPUUECKUX MOJIeH

101 Pewenue 3amay

102 [Tone Toueunoro 3apsiaa. Iloge paBHOMEPHO 3apsiKEHHON Cepsl

103 ITone paBHOMEPHO 3apsKEHHOTO 10 00bEMY mmapa. [lone paBHOMEepHO 1
3apsHKEHHON OECKOHEUHON TIOCKOCTH

104 [IpoBOHMKY B AIEKTPOCTATUUECKOM ITOJIE. Y CJIOBUE PABHOBECHS 3apsAI0B

105 JIM3IEKTPUKHU U TTOTYIPOBOIHUKH B 3JIEKTPOCTATHUECKOM TOJIe

106 Konnencarop. DnekTpoéMKOCTh KOHIEHCATOpa. DIEKTPOEMKOCTh TNIOCKOTO 1
KOHJIeHCaTopa

107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB 1

108 ITocnenoBarenbHOE COETMHEHNE KOHIEHCATOPOB 1

109 DHeprus 3apsHKEHHOTO KOHACHCATOpa 1

110 Pemenue 3amau 1

111 JIBro>KeHUE 3apsiKEHHOW YaCTHUIIbI B OJTHOPOJIHOM JJIEKTPUUYECKOM T0JIE 1

112 Pemenue 3amau 1

113 O0600611eHre U cucTeMaTu3alys 3HaHu| 1o TeMe "DiekTpudeckoe nose" 1

114 KonrtponbHas pabora o Teme "DnekTpudeckoe mosie" 1

115 Cuna toka. [TocTossHHBIN TOK. Y CI0BUS CYIIECTBOBAHUS ITOCTOSIHHOTO 1

QJICKTPHUYCCKOI'0 TOKa




116

Wcrounuku Toka. Hanpskenne u 3/1C

117 3akon Oma ay1s ydacTka HenH. JJICKTPUIECKOE COPOTUBIICHUE
118 3aBUCHMOCTh CONPOTUBIICHUS] OJJTHOPOIHOTO MPOBOHUKA OT €TI0 JUIMHBI U 1
TUTOIIAIH MTOTIEPEYHOTO CCUCHHUS
119 VY nenbHOE CONMpOTHUBIICHHE BelllecTBa. Pemienue 3aqau 1
120 [TocnenoBarensHOE, MapalIeIbHOE, CMEIIAHHOE COSTUHEHNE ITPOBOTHUKOB 1
121 Pacuér pa3BeTBn€HHBIX 3nekTpudeckux 1eneil. [Ipasuna Kupxroda 1
122 Pewenue 3amau 1
123 Pa6ora anekrpudeckoro Toka. 3akon Jlxoyins —JIeHma 1
124 Pewenue 3amau 1
125 MOIIHOCTB ICKTPUUYECKOTO TOKA. TertoBast MOITHOCTh, BhIJIEIsICMast Ha 1
pesucrope
126 Pemenue 3amau 1
127 O/1C 1 BHyTpeHHEE CONPOTUBIIEHNE NCTOYHHUKA TOKA 1
128 3akon OMa JJIs TTOJTHOM (3aMKHYTOM ) DJIGKTPUICCKOM TSN 1
129 Pemenue 3amau 1
130 MOIITHOCTh UCTOYHHUKA TOKA 1
131 Kopotkoe 3aMbikanne 1
132 Konnencarop B ienu mocTOSSHHOTO TOKA 1
133 Pemenue 3amau 1
134 Pemenue 3anay no teme "IlocTossHHBIN AeKTpUYeCKuil TOK" 1
135 Pemenue 3ampau no reme "[1oCTOSIHHBIN 371€KTpUUECKHI TOK" 1
136 Pemenue 3amad mo teme "I1oCTOSHHBIN dNIEKTPUYECKHNA TOK" 1
137 O6o0uieHne u cucteMaTu3amys 3HaHui 1o TeMe "ToCcTOSHHBIN AIIeKTpUUYeCKHiA 1
TOK"
138 Konrtponbnas padora no teme "[1ocTOSIHHBIN 5eKTpruecKuil TOK" 1




DneKkTpruyecKasi MPOBOAUMOCTD PA3JIMYHBIX BEIIECTB. DIIEKTPUUECKUI TOK B

139 MeTauiax. CBepXIpOBOAUMOCTh 1

140 DneKTpUUECKUH TOK B pacTBOpPAxX M pacillaBax 3JeKTpoiauToB. 3akoHbl Dapanes 1
JUISL BJIEKTPOJIN3a

141 DneKTpuYecKuii TOK B razax. [lmasma 1

142 DNeKTpUYecKuil TOK B Bakyyme. BakyymHbie mpubopbl 1

143 DIEKTPUYECKHUI TOK B TIOTYIPOBOIHUKAX 1

144 [TonynpoBoIHUKOBBIE TPUOOPHI 1
®dusnueckuil npakTUKyM 1o Teme "Vi3MepeHne cuiibl TOKa U HaIllpsDKEHUS! B LEH

145 MIOCTOSIHHOT'O TOKa IPH MOMOILM aHAJOTOBBIX M LU(POBBIX U3MEPUTEIBHBIX 1
npubopoB" uin "3HAKOMCTBO ¢ IU(POBOH Taboparopueii o pusuke. [Iprumepsr
M3MepeHus: PU3NIECKUX BETHMYUH MPH MOMOIIN KOMITBIOTEPHBIX JaTYHUKOB"

146 ®dusnueckuil npakTUKyM 1o Teme "M3yduenue HepaBHOMEPHOTO JABMIKEHUS C 1
LIEJIbIO OIIPEEICHUSI MTHOBEHHON CKOPOCTH"
duznyeckuil npakTukyM 1o teme "M3mepenne yCKopeHusl pH NpsSMOJIMHEHHOM

147 PaBHOYCKOPEHHOM JIBMKEHUU T10 HAKJIOHHOM TutockocT" i "Mccnenosanue 1
3aBUCHMOCTH IIyTH OT BPEMEHH IIPY PaBHOYCKOPEHHOM JIBH>KEHUU"

148 duznyeckuil npakTukym no teme "M3mepeHue yckopeHust CBOOOJHOTO MajeHus " 1
win "M3ydeHune ABMKEHUA Tena, OpOIIEHHOT0 TOPU30HTAIBHO"
dusndeckuil NpakTUKyM 1o TeMe "M3ydeHne IBUKEHUS Tella M0 OKPYKHOCTH C

149 IIOCTOSIHHOM 110 MOJYJII0 CKOPOCThI0" My "HMccnenoBanue 3aBUCUMOCTH IEPUOAA 1
oOpallleHus: KOHMYECKOro MasiTHUKa OT €ro napaMerpos”
dusndeckuil NpakTukyM 1o teme "M3MmepeHne paBHOAECHCTBYIOLIEH CUIIBI TPU

150 JBMKEHUH OpycKa o HakJIoHHOU mtockocTH" miny "TIpoBepka rumnoressl o 1
HE3aBUCHUMOCTH BPEMEHU JIBKEHHs OpycKa Mo HaKJIOHHOW TIOCKOCTH Ha
3aJIaHHOE PacCTOSIHUE OT €ro Macchl"”

151 dusnyeckuil npakTukyM 1o teme "MccnenoBaHue 3aBUCUMOCTH CUJT YIIPYTOCTH, 1

BO3HUKAKOIHUX B IIPYKUHE U PE3MHOBOM o6pa3ue, OT UXxX JIC(I)OpMaI_II/II/I" nin




"N3yueHne ABUKEHUS CUCTEMBI TEJ, CBI3AHHBIX HUTHI), IEPEKUHYTON yepes
yq ’ ’
nérkuii 0y10K"

152

@usnueckuii npakTukym 1o Teme "M3mepenune ko duimenTa TpeHus mno
BeIMYHMHE yriioBoro koddduuuenta 3apucumoctd Frp(N)" nimm "Uccnenoanue
JBUKCHHSI OpyCKa MO0 HAKJIIOHHOW TUIOCKOCTH € TIEPEMEHHBIM K03 puimenrom
TpeHus" win "VM3yuenue 1BUKEHUS Ipy3a Ha Bajly ¢ TpeHueM"

153

154

®dusnyeckuil mpakTukyM o teme "MccnenoBanue ycioBUid paBHOBECHS
TBEPJIOTO TeJa, UMEIOIIEro och BpauieHus" uin "KoHcTpynpoBaHue
KPOHILUTEHHOB U pacuéT cuil ynpyroctu" uinu "M3yueHue yctoiunuBocTu
TBEPJIOTO TeJa, UMEIOIIETO TUIONIAAb OMOPHI"

duznyeckuil mpakTukym no teme "M3mepeHue uMIynbca Teia no TOPMO3HOMY
nytu" unn "M3mepenune CHIIb TATU, CKOPOCTU MOJIEH SJIEKTPOMOOUIIS U
MOMIHOCTU cuJibl TAru" win "CpaBHEHHE U3MEHEHHUS UMITYJIbCca Tella ¢
uMItysibcoM cuiibl” unu "VccnenoBanrue cOXpaHeHUs UMITYJIbCa IPU YIIPYroM
B3auMoeicTBun" mwin "M3Mepenrne KHNHETHYECKOM SHEPTUH Telia 1o
TOPMO3HOMY ITyTH"

155

156

157

dusndeckuil NpakTUKyM 1o teme "M3ydeHne n30TepMHYECKOTO0 Mpoliecca
(pexoMeH10BaHO HCToNb30BaHKe LUppoBoi 1abopaTopun)" win "M3yuenue
n3oxopHoro mnporecca" unu "M3ydenne nzodbapuoro npouecca” win "[IpoBepka
ypaBHEHUS COCTOSTHUSA"

dusndeckuil NpakTUKyM 1o teme "M3MepeHue yaeabHOl TeMI0EMKOCTH " NN
"UccnenoBanue mpoiiecca ocTeiBaHus BemiecTBa" win "ccnenoBanmue
aanabatHoro nporecca” unu "V3ydenne B3auMOCBSI3U SHEPTUH
MEKMOJIEKYJISIPHOTO B3aUMOJCICTBUS U TEMITEpaTypbl KUIIEHUS )KUIKOCTEN"

duznueckuil NpakTUKyM 1o Teme "M3yueHne 3akoHOMEpHOCTEN UCTIapeHust
xuakocter" unu "M3Mepenue ynenbHON TEIUIOTHI MUIaBJICHUS Jbaa" Win
"N3y4yeHne cBOMCTB HAaCHIIEHHBIX MapoB" win "M3mepenne abconoTHON
BJIQKHOCTH BO3/[yXa M OIIEHKA MacChl MapoB B nomenieHun". Mzamepenne
Kod(ppurmeHTa mMOBEPXHOCTHOTO HATSKEHUS




158

159

dusnyeckuil npakTukyM 1o teme "HabitoieHue npeBpalieHus SHEpruu
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTUIO U3JIydeHus cBeToanoaa” uiu "N3ydyenue
MpOTEKaHUs TOKa B LIETH, coJiepxalieid kongeHcarop" wiu "Pacnpenenenue
Pa3HOCTH NMOTEHIIUAJIOB (HAIPSKEHUS) MPU MOCTIEI0BAaTEIbHOM COSIUHEHUH
KOHJIEHCATOPOB"

dusnueckuil npakTUkyM no teme "MccnegoBaHue CMEIIAHHOTO COSTUHEHUS
pesucropoB" win "M3MepeHne yieabHOro COnpoOTUBIIECHUS TPOBOIHUKOB" UK
"UccnenoBanue 3aBUCUMOCTH CHIIbI TOKA OT HAIIPSKEHUS JUIS1 JIAMITbI
HakaiuBaHus"

160

®duznyeckuil npaktukym no teme "Habmtonenue snexkrponuza’ unu "Usmepenue
3apsia OHOBaJIEHTHOTro MoHA" uiu "VccrenoBanre 3aBUCUMOCTH
CONPOTUBIICHUS TEPMOPE3UCTOpa OT TemriepaTypbl” uinu "CHATHE BOJBT-
aMITIEpHOM XapaKTEPUCTUKHU Auoaa"

161

162

PesepBHblil ypok. O6001IeHNE U CHCTEMaTH3aIHs 3HAaHUH 110 TeMe
"Kunemaruka"

PesepBHbIit ypok. O6001IeHNEe U crcTeMaTh3anus 3HaHuii mo tTeme "Ilunamuka"

163

PesepBHblIil ypok. O60011€HNE U crcTeMaTu3anus 3HaHui 1o reMe "CraTtuka
TBEpAoro Tena"

164

165

PesepBubiil ypok. O60011IeHIE ¥ CUCTEMAaTH3allMsI 3HAHUU 110 TeMe "3aKOHbI
COXpaHEHHUs B MEeXaHHKe"

PesepBHbIitl ypok. O60011eHNE U crcTeMaTH3alus 3HaHui 1o TeMe "OCHOBBI
MOJIEKYJIIPHOKMHETHYECKOM Teopun"

166

PesepBHblil ypok. O60011€HNE U CUCTEMAaTH3allHsl 3HAaHUH 110 TeMe
"TepmoanHamuka. TenaoBsle MAIUHbI"

167

168

Pe3epBHblIil ypok. O60011€HNE U CCTeMaTU3alus 3HaHUH 10 TeMe "ArperaTHbie
coctossHMs BeniecTBa. @a3oBbie nepexoas”

PezepBHblil ypok. O00011€HNE U cCUCTeMaTH3alMs 3HaHUH 110 Teme
"OnexTpuueckoe nojue"




PesepBHeIil ypok. O6001IeHHEe U cucTeMaTu3anus 3Hauuii 1o TeMe "[locTossHHBII

169 . 1
AIIEKTPHUYECKHUI TOK
170 PesepBHeIil ypok. O000IICHNE U cHCTeMaTH3alus 3HaHui 1o Teme "Toku B 1
pa3nuyuHbIX cpenax”
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




11 KJIACC

KoanuecTBo yacos DJ1eKTpPO
HHBIE
Hara unppos
Ne T Kontpo Ilpakrn ble
eMa ypoka H3y4YeHH
n/n Bcero  abHBIE yecKHne a o0pa3oB
padorbel  paboThI aTeJbHbI
e
pecypchl
1 BzaumopeiicTBrE NOCTOSIHHBIX MAarHUTOB U MPOBOJHUKOB ¢ TOKOM. MaruutHoe 1
nosie. ['unoresa Ammepa
5 BexTop maruuTHOM nHAyKIuK. [IpyuHIMI Cyneprno3UIIMN MATHUTHBIX MOJICH. 1
JIuHUY MarHUTHOW MHAYKLIUU
3 MarnuTtHOe 1ojie TPOBOJHUKA ¢ TOKOM. OTBIT Dpcrena 1
4 Cuna Amnepa, e€ HampaBJIeHHE U MOYJIb 1
5 Pemenue 3amau 1
6 [TpumeneHue 3akoHa Amnepa. DIeKTPOU3ZMEPUTENbHBIE TPHOOPHI 1
7 Cuua JlopeHnia, e€ HamrpaBiIeHUE U MOJYJIb. [[BrKeHUE 3apssKeHHON YacTHIIHI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
Pemenwue 3amau 1
PaGora cunel JlopeHiia 1
10 Pemenne 3amau 1
11 MaruuTtHoe noJje B BemecTBe. DeppoMarHeTuku, mapa- u JuaMarHeTUKU 1
12 OcHoBHble cBoMcTBa (heppomarueTukoB. [Ipumenenne peppomMarHeTuKoB 1
13 Pemenne 3amau nmo reme "Marautaoe nose" 1




14 Pemenue 3amau nmo teme "Marauraoe mose" 1
15 SIBiieHne NeKTpOMarHuTHOM MHAYKIMU. [[0OTOK BEKTOpa MAarHUTHON MHIYKIIMH 1
16 OJ1C unayKuuu 1
17 3aK0H JIEKTPOMarHuTHON uHAyKIuu dapasnes 1
18 Buxpesoe anexrpuueckoe nose. Toku Dyko 1
19 OJIC uHAYKIMHY B ABMKYIIUXCS TPOBOTHAKAX 1
20 Pemenue 3agau 1
21 [TpaBumo Jlenma 1
22 NunyktuBHOCT. KaTylika WHIYKTUBHOCTH B IICTIH ITOCTOSIHHOTO TOKA 1
23 SBnenue camonnaykuuu. DJ1C caMOMHIYKITHH 1
24 DHeprus MarHUTHOTO TOJISt KaTYIIKUA C TOKOM. DJIEKTPOMAarHUTHOE TOJIe 1
25 Pemenue 3aqau 1
26 O0o001IeHre ¥ cucTeMaTr3aIys 3HaHUH 110 TeMe "DJIeKTPoJMHaMHKa " 1
27 KonTponbHas pabora o teme "OnexkTpoaguHamuka' 1
28 Konebarenbnas cuctema. CBoOoaHbIE KoNebanus. ['apmMoHnyeckue KonedaHus 1
29 KunemaTnueckoe ¥ JTMHAMHUYECKOE ONMMCAHUE KOJIEOATENbHBIX IBHKECHUM 1
30 DHepreTudeckoe onrcanue. BbIBO AMHAMUYECKOTO OMMCAHUS TAPMOHUYECKUX 1
Kose0aHui U3 UX YHEPTETHUECKOr0 U KHHEMaTHYeCKOTO OIMMMCAHUS
31 Ammuntyna u ¢aza xonedanui 1
[Tepuon u yacrora kosnebanuit. [leproa ManbIx cBOOOTHBIX KOIeOaHUN
32 MaTeMaTH4ecKoro MasTHUKA. [leprnoa cBOOOIHBIX KOI€OaHU TPY>KUHHOTO 1
MasiTHUKA
33 3aryxatomue konedanus. Boinyxenusie konebanus. Pezonanc

34

ABTOKOJICOAHUSA




35

Pemenue 3amau

Ypok-koHpepenius "MexaHnueckue KoueOaHus B My3bIKaIbHBIX

36 \
MHCTPYMEHTAaxX

37 O06o01IeHre U crucTeMaTu3anus 3HaHul 1o TeMe "Mexannueckue Koneoanus"

38 DneKTpoMarHuTHeIe Kosiebanus. KonebaTenbHbI KOHTYD

39 ®opmyna Tomcona. CBsi3b aMILTUTY/IBI 3apsia KOHACHCATOPA C aMIUIUTYI0M
CHUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE

40 3aKOH COXpaHCHHSI SHEPTUU B UJICATHHOM KOJIeOaTSIIBHOM KOHTYPE

41 3aryxaroliue 3JIeKTpOMarHuTHbIe KoseOaHus. BeiHyXIeHHbIE
3JIEKTPOMAarHUTHbIE KoJeOaHus

42 [IepemeHnHBII TOK. Pe3uCTOp ¥ KOHAECHCATOP B LENU IIEPEMEHHOTO TOKA

43 Karymika HHIyKTHBHOCTHU B LIENU MEPEMEHHOTO TOKA

44 3akon OMa AJis1 2JIEKTPUYECKON LIENU IEPEMEHHOr0 TOKa

45 MoIIHOCTh MEPEMEHHOTO TOKA. AMILTUTYAHOE U ICHCTBYIOIIEE 3HAUCHUE CHUITBI
TOKA ¥ HAMPSHKCHUS

46 Pe3onaHc B aniekTpuuecKkoi 1enu

47 Pemenue 3agau

48 Wneanwsusiif Tpancopmatop. [IpousBoactso, nepenada u norpedieHne
AIEKTPUUYECKON SHEPTUU

49 DKOJIOTUYECKHE PUCKU TIPH TTPOU3BOJICTBE JIEKTpodHepruu. KympTypa
HCIIOJTb30BAHUS DJICKTPOIHEPTUH B TTOBCETHEBHOM JKU3HH

50 Pemenue 3amau

51 Pemenue 3agau

59 O06o0mIeHre 1 cucTeMaTr3aIs 3HaHUK 1Mo TeMe ""IJIEKTPOMarHUuTHBIC

KosicOanusa"




53 MexaHnyeckue BOJIHbI. XapaKTEPUCTUKU MEXaHUYECKUX BOJIH 1

54 CBolicTBa MEXaHUYECKUX BOJIH 1

55 3ByK. XapaKkTEpUCTUKH 3ByKa 1

56 HNHudpa3Byk u yaprpasByk. [llymoBoe 3arpsi3sHeHUE OKPYXKAIOMIEH CPeIbl 1

o7 Pemenue 3anau 1

58 DJIEKTPOMAarHUTHBIC BOJHBI. M3ITydeHHEe IIEKTPOMArHUTHBIX BOJTH 1

59 DHeprust 3JIeKTPOMAarHUTHBIX BOJIH. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJH 1

50 [ITkasa 351eKTpOMarHUTHBIX BOJIH. [[pUMEHEHUE AIIEKTPOMAarHUTHBIX BOJIH B 1
TEXHUKE U OBITY

61 [TpuHIMIIBI paAMOCBSI3U U TEJICBUACHUS. Pannonokanus. DIeKTpOMarHiTHOE 1
3arpsi3HEHUE OKPYKAKOIIEH Cpelibl

62 KonTponpHas padora o teme "Konebanust u BOJHBI"

63 CgeT. 3aKOH NMPSIMOJIMHEHHOTO PaCIPOCTPAHEHUS CBETa

64 Pemienue 3a1a4 Ha MpUMEHEHNE 3aKOHA IPSIMOJIMHEHHOTO PacIpOCTpaHEHHS 1
CBETa

65 Otpaxenue cera. [Tnockoe 3epkano. Cheprueckoe 3epkaio 1
[Tpenomnenue cBera. AGCOMIOTHBIN U OTHOCUTENBHBIN MOKA3aTelNb

66 npesnomienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii yroi mojHoro 1
BHYTPEHHET0 OTPaXXEHUs

67 Pemenue 3a1a4 Ha MpUMEHEHNE 3aKOHOB OTPAKSHUS U TIPEIIOMIICHHSI CBETA 1

68 Xon nyueit B mpusme. ucnepcus csera. CliokHbIi coctaB Oenoro ceera. Ler 1

69 JInna3bl. DOKYCHOE PACCTOSIHUAE U ONITHYECKAs CHJIA JIMH3BI 1

70 [Toctpoenne n3o0pakeHH B IMH3aX U UX CUCTEMaX. Y BEJIIMUCHUE JINH3BI 1

71 Pemenne 3a1a4 Ha MOCTpOCHUE H300paKEHUH, ITOTy4aEMbIX C TIOMOIIBIO JTMH3 1

72 I'na3 xak onruueckas cucrema 1




73 Pewenne 3anau. IIpenensl npUMEHMMOCTH T€OMETPUUECKON ONITUKH 1
74 CKOpOCTh CBETA U METOJIbI €€ U3MEPEHUS 1
75 Hucniepcusi cBera 1
76 HNurtepdepenius ceeta 1
77 KorepeHnTHbIe HCTOYHUKHU. Y CIIOBUS HAOIIOICHHSI MAKCHMYMOB 1 MUHIMYMOB 1
78 Pemenue 3amau 1
79 [Ipumenenne naTEpHEpeHIN 1
80 Hudpakmaus ceera 1
81 JudpakuonHas peméTka. Y clIoBUe HAOIIOICHUS TJIABHBIX MAKCHMYMOB 1
82 Pemenue 3anau 1
83 [ToniepeynocTh cBeTOBBIX BONH. [Tonspu3zanus cBeTa 1
84 Pemenue 3anau 1
85 CBeTOoBBIE ABJICHUS B IPUPOJE 1
86 O060061IeHrEe ¥ cucTeMaTru3ays 3HaHui o teme "Onruka" 1
87 KonrtponsHas padora no reme «OnTHka» 1
88 ['paHuIIBI MPIMEHUMOCTH KJIACCHYECKOW MEXaHUKH. 3aKOHBI AJIEKTPOIMHAMUKA 1
¥ TIPUHIIATT OTHOCUTEILHOCTH
89 [TocTynatsl crienuanbHONU TEOPUN OTHOCUTEILHOCTH 1
[IpocTpancTBeHHO-BpeMeHHOM nHTepBall. [IpeobpazoBanus JlopeHna. Yciosue
90 OpUYMHHOCTU. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/JIeHEe BpEMEHU U 1
COKpAIlleHUE JUTUHBI
91 DHeprusi U UMITYJIbC PEIATUBUCTCKON YaCTHLIBI 1
92 CBsI3b MacCChI C SHEPTHEN U UMITYJILCOM PEIATUBUCTCKON YaCTHIIBI. DHEPTus 1
HOKOS
93 PaBHOBeCHOE TEIJIOBOE M3TyUCHHE 1




94 3akoH cMerienus Buna 1

95 ['unote3a M. [1nanka o kBantax. OTOHBI 1

96 DHeprust 1 UMITYJIbC POTOHA 1

97 dotorpdext. OnbrTer A. I'. Ctonerosa. 3akoHsl poTodddhexra 1

98 VYpaBuenue Ditnmreiina g poroaddexra. "Kpacnas rpannna” hortorddexra 1

99 Hasnerune cBera. OnbiTel [1. H. JIeObenena 1

100 BoiHOBBIE CBOIICTBA YaCTHIL 1

101 Boxnst z[equofmﬂ. Jnuna BonHbl e bpoiins u pazmepsl 001acTH JTOKAIU3AIHH 1
JBUKYIICHCS 4aCTHIIBI

102 KopmyckynspHO-BOTHOBOH Ayann3m

103 Judpakius 3JeKTPOHOB Ha KPHCTAJLIAX

104 Crneuunduxa usmepenuit B Mukpomupe. COOTHOILIECHHS HEOPEIeIEHHOCTEH 1
['eiizenOepra

105 Pemenue rpadguyeckux 3amau

106 Pemienne pacu€THbIX 33124

107 Kontponbnas padota o temam: "OcunoBbl CTO", "KopryckynsipHO-BOITHOBOM 1
nyanu3m"

108 OmnBITH TIO UCCIIEIOBAHMIO CTPOCHUS aToMa. [lmanerapHas Moiens atoma 1
Pezepdopna

109 IToctynartsl bopa 1

110 Buapl ciektpoB. CriekTp ypOBHEH SHEpTrUU aTOMa BOJIOPOIa 1

111 CroHTaHHOE ¥ BBIHYKJEHHOE U3JTyUYEHUE CBETA 1

112 Jlazep 1

113 Hyxnonnas monens siipa ['eitsenOepra-MBanenko. 3apsii 1 MaccoBOE YUCIIO 1

anpa. 3otonsl. PagnoakTuBHOCTH




3aKOH paIn0aKTUBHOTIO pacnaaa. CBONCTBAa MOHU3UPYIOIIETO U3JIy4YEHUS.

114 Biustnue pagnoakTUBHOCTH Ha KUBBIE OpraHu3Mebl. Jlo3umeTpust
DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT Macchl sapa.

115 SAnepusie peakiuu. SnepHsie peaktopsl. [Ipobiemsl ynpapisieMoro
TEPMOSIACPHOTO CUHTE3a. DKOJOTUUECKHUE ACTIEKThI PA3BUTHUS JIEPHOU
SHEPTreTUKHU
MeTobpl perucTpaluy U UCCIeA0BaHUs HIEMEHTAPHBIX YACTHII.

116 DyHIaMeHTalbHbIE B3aUMOJICHCTBUS. baproHbl, ME30HBI U JICTITOHBI.
[IpencraBnenue o CtannapTHoi Monenu. KBapk-rimrooHHas MOJIesb aipOHOB

117 ®dusuka 3a npegenamu CtangapTHod Mozenu. TéMHas MaTtepusi U TEMHas
sHeprus. EnuHCTBO pu3nueckoi KapTHHBI MUpa

118 Oranbl pa3BUTHS aCTPOHOMUHU. 3HAYECHUE aCTPOHOMUHU

119 [TprMeHUMOCTH 3aKOHOB (PU3UKHU AJ11 00BACHEHUS MPUPOJIbI KOCMUYECKIX
00BEKTOB. MeTo/1bl aCTPOHOMUYECKHX UCCIIEIOBAHHMA

120 CoBpeMeHHbBIE ONITHYECKUE TEIECKOTBI, PAIUOTEIECKOIBI, BHEAaTMOC(EepHast
aACTPOHOMHUS

121 Bun 3Bé31H0r0 HeOa. Co3Be3us, ipKue 3BE3/IbI, INIAHETHI, UX BUIUMOE
JIBIKEHUE

122 Conneunas cuctema. Connile. ColHeuHas akTUBHOCTb. MICTOUHUK 3HEeprumn
ConHua u 3B€37

123 3BE3/1bI, NX OCHOBHBIC XapaKTepUCTUKU. [luarpamMma "crieKTpaabHbIN KJIacc —
CBETUMOCTB"

124 3Be3/1bI TJIaBHOM MOCIEN0BATEILHOCTH

125 Bnytpennee crpoenune 38€31. COBpeMEHHbIE TPEACTABICHUS O MIPOUCXOKIACHUI

" 3BOJIIOIIMH COJ'IHI_Ia U 3BE3]I. OTaIIbl )XKU3HU 3BE3]




196 Muneunsiii [Iyre — Hama I'amaktuka. Tunel ranaktuk. YEpHsIe ABIPHI B sApax
raJlakTUK

127 Bcenennas. Paciupenue Beenennoit. 3akon Xa66ma. Teopust bosibioro
B3pbIBa. PenukroBoe n3iyueHue

128 MacmrabHnas ctpykrypa Beenennoit. Meraranaktuka

129 Hepeménnsie npodaemMbl acCTpOHOMUU
Ouznyeckuil npakTukyM no teme "MccnenoBanue MarHuTHOTO OIS

130 MOCTOSTHHBIX MarHuToB" min "MccnenoBanne cBOMCTB (heppoMarHeTUKOB" UITH
"UccnenoBanue AEMCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM"
®uznyeckuil npakTukyM no teme "M3mepenue cunbsl Amrepa" unu "M3yuenue

131 3aBUCHUMOCTH CHJIbI AMIiepa oT cuiibl Toka" nian "OnpeneneHre MarHUTHON
WHIYKIMW Ha OCHOBE U3MepeHus cuiibl Ammnepa”

132 ®dusnueckuil mpakTUKyM 1o teme "MccnegoBanue siBICHUS AIEKTPOMArHUTHON
uHaykuu" wim "OnpeneneHue HHIYKIUA BUXPEBOTO MarHUTHOTO ToJis"

133 ®uznyeckuil NpakTUKyM 1o teme "MccnenoBaHue sIBICHUS CaMOMHAYKIUU" WU
"COopKa MO/IeIH MEKTPOMarHuTHOrO TreHeparTopa”

134 ®uznyeckuil npakTukyM no teme "M3mepenue nepuosia cBOOOAHBIX KojaeOaHU
HUTSHOTO U MIPYKUHHOT'O MasITHUKOB"

135 O®uznyeckuil npakTukyM 1o teme "[IpeoGpa3oBaHuie SHEPTUU B IPYKUHHOM
MasiTHUKE"
@uznyeckuil NpakTUKyM 1o TeMe "MccnenoBanue nepeMeHHOro ToKa 4epes

136 NIOCJIE0BATENBHO COEMHEHHBIE KOHAECHCATOP, KaTYLIKY M pe3ucTop" niu
"HUccnenoBanue paboThl HICTOYHUKOB CBETA B IIENIH IEPEMEHHOTO TOKa"

137 ®uznyeckuil NpakTUKyM 1o TeMe "M3ydueHune napameTpoB 3ByKOBOU BOJIHBI"




138

®uznyeckuil NpakTUKyM 1o TeMe "M3mMepenue nokasaTesis IpeaoMICHUs
crexiya" win "l[lonydeHne n300pa’keHus B CUCTEME U3 TIJIOCKOTO 3epKajia 1
JTUH3BL"

139

140

®dusndeckuit mpakTukyM 1o teme "HMccnenoBanre 3aBUCUMOCTH (OKYCHOTO
paccTOsIHUA OT BELECTBA (Ha IpUMepe KUIKUX JInH3)" uinu "M3mepenue
(OKYCHOTO pacCTOSHUS paCCEUBAOLINX JINH3"

®dusndeckuit mpakTukyM 1o teme "Habmoaenue qudpakuun, nHTepGEepeHIIng 1
noJjsipu3aiuu ceera'

141

@uznyeckuil NpakTUKyM 1o teme "OrpeneneHue UMITYJIbca U SHEPTUU
PENATUBUCTCKUX YacTHIl (110 GoTorpadusiMm TPEKOB 3apsHKEHHBIX YaCTHUIL B
MarHuTHOM ToJie)"

142

®uznyeckuil npakTukyM 1o reme "M3mepenue nocrostuHoi [1nanka Ha ocHOBe
uccienoanus Gporodddexra” nim "MccienoBanre 3aBUCIMOCTH CHITBI TOKA
4yepe3 CBETOAMOT OT HAMPsHKEHUs "

143

144

®uznyeckuil NpakTUKyM 1o Teme "HMccnenoBaHue CrieKTpa pa3pekeHHOIO
aTOMapHOT0 BOAOPOJIa U U3MepeHne nocrositHHon Pundepra”
dusnueckuil npakTukyM 1o Teme "MccnenoBanue paanoakTUBHOTO (GoHa ¢

UCIIONIb30BaHueM ao3umMerpa” win "M3yuenue nornomeHus 6eTa-4yacTuil
aroMuHNuEM"

145

O®uznyeckuil npakTukyM no teme "Habmronenus 38€3aH0ro Heba
HEBOOPYXEHHBIM T'JIa30M C UCIIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUITOKEHUH JIsI
OTIpeieNIeHus TTOJI0XKEeHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3pe3ausa CeBepHoOro nonymapus u spkue 38E3161" wnn "Habmonenus B
Teneckor JIyHbl, IUIaHeT, TYMAHHOCTEN U 3BE3/IHBIX CKOIUIEHUN"

146

O06o0menure u cucTeMaTu3alus 3Hanuid. Poib Gu3uKku 1 acTpOHOMUH B
SKOHOMUYECKOU, TEXHOJOTUYECKOM, COIIMAIBHON U ITHYECKON cepax
JIeATEIbHOCTH YeJIOBEKa




147 O6o006muieHne U cuctemMaru3anus 3HaHui. Posb u MecTo (M3KMKK U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA
O06o0menue U cucreMaru3aiys 3Hanui. Ponb husndeckoit Teopuu B
OPMHUPOBAHUU MIPEACTABIEHNUI 0 GU3NIECKON KAaPTUHE MUPA, MECTO
148 e e e e , Me
(bU3HYECKON KapTUHBI MUPa B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOC
149 0O0001menue u cucreMaru3anus 3Haguii o reMme "Kunemaruka" 1
150 O060061eHrEe ¥ cucTeMaTr3arus 3Hanuii no reme "Knnemaruka" 1
151 O0o0mIeHrEe U cHCTEMAaTH3alKs 3HaHui 1o TeMe " Jlunamuka" 1
152 O6o06menne u cucrtemaru3anus 3HaHui o Teme "CraTika TBepaoro rena'" 1
153 O06o01IeHre U cucTeMaTr3aIis 3HaHUH 10 TeMe ""3aKOHBI COXpaHEHUS B
MexaHuke"
154 O06o061ieHre u cucreMaTu3anus 3HaHui o TeMe "OCHOBBI MOJIEKYIISIPHO-
KMHETUYECKOU Teopun"
155 O06o0menue u cucreMarusaius 3Hanui mo teme "Tepmogunamuka. TemnoBbie
MaIIuHe!"
156 O06o011eHne U cucTeMaTu3alus 3HaHu| 1o TeMe "ArperaTHble COCTOSTHUS
BeniecTBa. Pa3zoBble epexoas!”
157 O06o011eHre 1 cucTeMaTr3alis 3HaHui 1Mo TeMe "DJIeKTpruIecKoe moje"
158 O06o0menue 1 cucreMaru3alys 3HaHui mo Teme "TloCTOSHHBIN IeKTPUIEeCKUI
TOK"
159 O06o01IeHne U cucTeMaTu3anus 3HaHui 1Mo TeMe "TOKH B pa3IuyHbIX cpeaax”
160 O0001Ienre U cucTeMaTH3anys 3HaHui 110 TeMe "Maruuraoe moie"
161 PesepBHbIit ypok. O000IIEHHE U CUCTEMATHU3AIIHsI 3HAHHH 110 TeMe
"DneKTpoMarHuTHas MHIyKus"




PesepBublit ypok. O0001IeHNE U CUCTEMaTH3aIMs 3HaHUH 110 TeMe

162 1
"Mexanndeckue koinebanus"

163 PesepBHbIil ypok. O000IIEHNE ¥ CHCTEeMAaTH3allus 3HAHUH 10 TeMe 1
"DIeKTpOMarHuTHhIE KosieOanus"

164 PesepBHeIil ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHUIA 110 TEME 1
"MexaHn4YeCKHE U JIEKTPOMAarHUTHbIE BOJIHBI"

165 PesepBHeIit ypok. O000IICHHE U CUCTeMAaTH3aIHs 3HaHuH 110 TeMe "OnTuka" 1

166 PesepBHblit ypok. O6001IeHE U cUcTeMaTH3anus 3HaHui 1o TeMe "OCHOBBI 1
cTo"

167 PesepBHeIil ypok. O000IICHHE U CUCTEMATH3AIIHSI 3HAHHM 110 TeMe 1
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168 PesepBHelit ypok. O60011IeHHE U cCUCTeMAaTH3alus 3HaHUi 1Mo TeMe "dusnka 1
aroma"

169 PesepBHelit ypok. O60011IeHHE U CUCTeMAaTH3alus 3HaHUi 1o TeMe "dusnka 1
ATOMHOTO SIAPA U AJE€MEHTapHBIX YACTHIL"

170 PesepBHblil ypok. O600111€HNE U CUCTEMAaTU3alMs 3HAaHUH 110 TeMe "DIIeMEHTBI 1
acTpopuzuxu”

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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