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MNOSICHUTEJIbHAS 3ATIMCKA

[Mporpamma 1o ¢u3uke Ha ypoBHE CpejHero o0mero oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE MOJIOXKEHHH W TPeOOBaHHMH K
pe3yipTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTellbHOW TporpaMMbl, npeacraBieHHbx B ®I'OC COO, a Takxke ¢ y4éTom
(denepasbHON paboueil mporpaMmbl BocmuTaHus, (enepansHOi paboueil mporpamMmbl nmo «®Pusuke» un Konnemmun
mperoaBanms yaeoHoro npeamera «Pusnkay B 00pa3oBaTeNbHBIX OopraHu3amissx Poccuiickort @enepaiiui, pearn3yronux
OCHOBHBIE 00pa30BaTeIbHBIE TPOTPAMMBI.

[Mporpamma 1o Qusnke omnpenesnser o0sA3aTeNbHOE IPEIMETHOE COJECP)KAHWE, YCTaHABIMBACT PEKOMEHIYyEeMYIO
MOCIIE0BATEILHOCTD U3YUIECHHUS TEM U Pa3/iesIoB yueOHOTO MPEAMETa C yUETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JIOTHKHU Y4eOHOT0 MpoIiecca, BO3PACTHRIX 0COOEHHOCTeH oOyuaroruxcs. [Iporpamma mo ¢usuke 1a€T MpeacTaBiICHHE O IEIsX,
coJiep)KaHuM, OOIIel cTpaTerud OOy4YeHHWs, BOCHHMTAHMS W Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMH y4eOHOro mpeaMera
«®Pu3nkay Ha yriayOs€HHOM ypOBHE.

Wzyuenne kypca (u3uku yriyOnEHHOrO ypOBHSI MO3BOJISIET PEaM30BaTh 33Ja4yd MPOQECcCHOHAIbHONW OpPHEHTALUH,
HalpaBJIeHO Ha CO3JaHUE YCJIOBHH Ul TPOSIBIICHHUS CBOMX HWHTEJUIEKTYaIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXIIbIM
00yJarommMcs, KOTOpbIe HEOOXOIUMBI ISl POJODKEHISI 00pa30BaHUs B OPTaHU3AIHAX MPOo(ecCHOHAIFHOTO 00pa30BaHUsI 110
Pa3sIHYHBIM (QU3UKO-TEXHUYECKUM M HHXKEHEPHBIM CIEHAIBLHOCTSIM.

B mnporpamme mo ¢usnke onpenessioTcs IUTaHUPYEMbIE pe3yJIbTaThl OCBOCHHUSI Kypca (U3MKH Ha YPOBHE CpPEIHETO
o0mero oO6pa3oBaHuUs: IMYHOCTHBIEC, METAIIPEIMETHBIC, TIpeAMETHBIE (Ha yriryOonéHHOM ypoBHe). Hay4HO-MeTonomorndeckoi
OCHOBOH /Jisl pa3paOOTKH TpPeOOBAaHWI K JMYHOCTHBIM, METANpPEeIMETHBIM W IPEAMETHBIM pe3yjbTaraM O00y4aroluxcs,
OCBOMBIIMX TPOrpaMMy 10 (pM3HMKE Ha YPOBHE CpeIHEro o0Iero oopa3soBaHus Ha yriiyOJIEHHOM YpOBHE, SIBIISIETCS] CHCTEMHO-
JIeSITeNIEHOCTHBIN TTOIXOI.

[Iporpamma no ¢pu3MKe BKIIOYALT:

IUTAaHUPYEMBbIE Pe3yJIbTaThl OCBOEHHS Kypca (DM3MKH Ha yriryOJIEHHOM ypOBHE, B TOM YHCIIE NPEIMETHBIE PE3YJIbTaThI
10 TO/1aM O0yJEHHUS;

cojepkaHue yaeOHoro npeamera «duzuka» no rogam oOydeHusl.

[Mporpamma mo ¢u3nuke WMeEeT NPHMEPHBIA XapakTep W MOXKET OBbITh HCIOJb30BaHA YUUTEISIMH (U3UKH LIS
COCTaBJICHHUS] CBOMX Pa00YMX IPOTPaMM.

IIporpamma mo ¢u3uke HE CKOBBIBAET TBOPYECKYIO HHHUIMATHBY YYHUTEIeH M IPENOCTaBISET BO3MOXKHOCTH JUIS
peaiHM3aliy paslinuyHbIX METOAWYECKUX MOJXOJO0B K IIPErnojaBaHuio (HU3MKH Ha YIIyOJIEHHOM YpOBHE NpPU YCIOBHH
COXpaHEHHs 00s3aTeNbHON YacTH COJEpPIKaHus Kypea.

@u3nka Kak Hayka 0 HanOoJee O0MMX 3aKOHAX MPHPOIbI, BHICTYIAsl B KAUECTBE y4eOHOT0 MpeIMeTa B MIKOJIE, BHOCHT
CYLIECTBEHHBII BKJIAJl B CHCTEMYy 3HaHHWil 00 okpyxatorieM mupe. HIKonbHbIH Kype (QU3HMKH — CHCTEMOOOPA3yrOLIHA st
€CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB, IOCKOJIBKY (M3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB M SIBICHHH,
M3yJaeMBIX XUMHEH, Omoiormed, Qu3mueckoil reorpadmerd u actpoHoMueil. Mcmonp3oBaHWe W aKTUBHOE NPHUMEHEHHE
¢u3MYeCKUX 3HAHMH OIpENEeNUIIO XapakTep W OypHOE pa3BUTHE pa3HOOOpa3HBIX TEXHOJNOIHMH B cepe SHEepreTHKH,
TPaHCIIOPTa, OCBOEHHS KOCMOCA, IOJYYEHHUs HOBBIX MaTepUalioB C 3aJlaHHBIMU CBOicTBamu. 3yueHne (U3MKH BHOCHUT
OCHOBHOH BKJIax B ()OPMHPOBAHME ECTECTBEHHO-HAy4YHOH KapTHHBI MHpa oOydaromierocs, B (OPMHPOBaHHE YMEHHI
MIPUMEHATH HAYYHBIH METOJ MO3HAHUS MPH BBIIIOTHEHUN UMH y4eOHBIX UCCIIEI0BaHUI.

B ocHOBy Kkypca ¢u3MKM Ha ypOBHE CpeAHero oOmero oOpa3oBaHHs IIOJIOKEH PR HIEH, KOTOpbIE MOXKHO
paccMaTpuBaTh KaK IPUHIUIEI €T0 MOCTPOSHHUS.

Hoen yenocmuocmu. B cOOTBETCTBHHM C HEH KypcC SBISIETCS JOTMYECKH 3aBEPLUIEHHBIM, OH COJIEPXKUT MaTepHal U3 BCexX
paszenoB GU3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOH (DU3UKH.

Hoen zenepanuszayuu. B cooTBeTcTBHH ¢ HEH Marepuan Kypca (QU3MKH OOBEIMHEH BOKPYT (U3WYECKUX TEOPHH.
Benymum B Kypce siBisieTcst popMHUpOBaHKE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MaTE€PHH, BEIIECTBE U TIOJIE.

Hoesn cymanumapuzayuu. EE peannzanus npeanosaraeT HCHOJIB30BaHUE I'YMaHUTAPHOTO MOTEHIHMAIa (U3MUECKOI
HayKH, OCMBICIICHUE CBSI3M Pa3BUTHS (U3UKH C Pa3BUTHEM OOIIECTBa, a TAKXKE C MUPOBO33PEHUYECKUMH, HPAaBCTBEHHBIMU U
9KOJIOTHYECKUMH TPOOIEMaMH.

Hoes npuxnaonoii nanpasiennocmu. Kypc pusuku yriryOiaéHHOTO ypOBHS IPEANOaracT 3HAKOMCTBO C IIHPOKUM
KPYTOM TEXHHYECKMX W TEXHOJIOTHUECKHMX NPHIOXKEHUH HM3YYeHHBIX TeOopuil M 3akoHOB. IIpum 3TOM paccMarpuBaroTcs Ha
YPOBHE OOIIMX MPEACTABICHUI U COBPEMEHHbIE TEXHUIECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoesn 3xonozuzayuu peanusyercsi TOCPEICTBOM BBEICHUS 3JIEMEHTOB COJIEp)KaHHs, MOCBSMIEHHBIX JKOJOTHMYECKUM
npoOieMaM COBPEMEHHOCTH, KOTOpBIC CBSI3aHbI C PAa3BUTHEM TEXHHKM M TEXHOJIOTMH, a Takke OOCYXIeHHs Ipoliem
PanMoOHAIBHOTO MPUPOJIOIOIB30BAHMS M SKOIOTHUECKOH 0€30I1acHOCTH.

OcBoeHHe cofepKaHus IPOrpaMMBbl IO (PU3HMKE TOJDKHO OBITH MOCTPOCHO HA NMPUHLUINAX CUCTEMHO-AEATEIbHOCTHOTO
noaxona. st GU3MKKM peanu3anus 3TUX MPHHIUIIOB 0a3UPyeTCsl Ha HCIOJIb30BAHUM CaMOCTOSITEIBHOIO IKCIIEPUMEHTa Kak
MOCTOSTHHO JeHCTBYromEero ¢axkropa ydeOHOro mporecca. Jms yrmyOnéHHOTO ypoBHS — 3TO CHCTEMa CaMOCTOSTEIBHOTO
YUEHUYECKOT'0 OJKCIEPHMEHTa, BKIOYAIONIEr0 (POHTAIbHBIE YYEHHUYECKHE OINBITHI NPU H3yYEeHWH HOBOTO Marepuaia,
naboparopHble paboThl ¥ pabOThI pakTHKyMa. [Ipy 3TOM BO3MOXKHBI JIBa Croco0a peaan3anuy GU3NYECKOro npakTukyma. B
MIEpBOM ClTy4dae IPakTHKyM IpoBoauTcs 1160 B KoHie 10 u 11 kinaccos, 1100 mocie nepBoro ¥ BTOPOTo MOIYTOIUH B KaXKI0M



U3 3TUX KiaccoB. BTopoit criocod — 3To nHTerpanus paboT NpakTuKyMa B CUCTEMY J1a00OpPaTOPHBIX paboT, KOTOPBIE MPOBOISTCS
B Tpolecce u3ydeHus paszena (temsl). IIpu 3ToM mon paboramu IpakTHKyMa IOHHMAETCsl CAMOCTOSITENIFHOE HCCIeI0BaHKe,
KOTOPOE MPOBOJUTCS 10 PYKOBOJCTBY CBEPHYTOT0, 0000MEHHOTO BHa 6€3 MOIMIaroBoil HHCTPYKIHH.

B nporpamme 1o ¢u3mke cucreMa Y4EHHUECKOTO SKCIEPHMEHTA, Ja00paTOPHBIX padoT M MPaKTHKyMa MpeACTaBieHa
€IMHBIM IepedHeM. BBIOOp TeMaTHKM Il 3THUX BHUJIOB YYCHHYECKHX HPAKTHYECKUX PadOT OCYIIECTBISETCS yYaCTHHUKAMH
00pa30BaTENFHOTO MPOIIecca HCXO U3 0COOCHHOCTEH MOYPOYHOTO INIAHUPOBAHIS U OCHAIEHNs KabuHeTa Gu3uku. [Ipu sTom
06eCl'le'-H/IBaeTC$[ OBJIAZICHHUC O6y‘-laIOL[II/IMI/ICH YMCHUAMU TIPOBOAWUTHL MNPAMBIC W KOCBCHHBIC HW3MCPCHUA, HUCCICIAOBAHUA
3aBUCHMOCTEN (PM3MYECKNX BEIMUUH U TIOCTAHOBKY OIBITOB I10 MIPOBEPKE MPEII0KEHHBIX THIIOTE3.

Bonpimoe BHMMaHWE yIenseTcsl PEIICHHWIO PAacu€THBIX M KadeCTBEHHBIX 3amad. [Ipm sToM Ui pacu€THBIX 3agad
MIPUOPUTETOM SIBJISIOTCS 3ala4yd C SBHO 3aJaHHOW M HESIBHO 3aJaHHOW (PU3MUYCCKOW MOJECIBIO, MO3BOJIAIOIINE MPHUMEHSATH
N3y4YEeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjiesia Kypca, Tak M MHTeTpUpysl NpUMEHEHHE 3HaHWH W3 pasHbIX
paszenoB. sl KaueCTBECHHBIX 3a/ad IPHOPUTETOM SIBIISIOTCS 33aHuUsI HAa 00bsSCHEHHE/TIPEACKa3aHNe IPOTEKaHNs (GH3HIECKUX
SBIICHUII M TIPOLIECCOB B OKpY’KAMOLIEH XKW3HHU, TpeOyromue BbIOOpa (M3MYECKOM MOJENH I CUTyalMd HPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedboBanmsMu ®I'OC COO k MaTepHaIbHO-TEXHHIECKOMY 00ecreueHHI0 yaeOHOTo mmporecca Kype
¢u3nKy yriayOnEéHHOTO YpPOBHSA Ha YPOBHE CpEmHEro oOIIero oOpa3oBaHHsA IOIDKEH H3Y4YaThCs B YCIOBHSAX NPEAMETHOTO
kabuHera. B kabuHere pu3nKM NOKHO OBITH HEOOXoAMMOE JlabopaTopHOe 00OpYAOBAaHUE ISl BHINOJHEHUs yKa3aHHBIX B
nporpamMme 1o (U3MKEe YYEHHYECKHX OIBITOB, JIAOOpaTOpHBIX paboT M paboT NMpakTHKyMa, a TaKKe JEMOHCTPAIMOHHOE
obopynoBaHue.

JleMoHCTpanoHHoe 00OpynoBaHUE (OPMHUPYETCS B COOTBETCTBHM C NPHHIMIIOM MHUHHMMAJIBHOM JOCTaTOYHOCTH U
o0ecrieunBacT ITOCTAHOBKY MEPEYUCICHHBIX B IIporpaMMe 10 (H3MKe KIIOYEBBIX JEMOHCTpanuil Ul HMCCIEAOBaHUS
U3y4YaeMBIX SIBICHUH 1 MPOLIECCOB, IMITUPHUUECKHUX U (PYHIAMEHTAIBHBIX 3aKOHOB, X TEXHUUECKHUX ITPUMEHEHHH.

JlabopaTopHoe o00OpymOBaHHME M YYCHHYCCKHX TMPAKTHUCCKUX paboT (OpMHpPYeTCs B BHUAC TEMAaTHUYCCKUX
KOMIUIEKTOB U o0eclieuyuBaeTcss B pacyére OJHOrO KOMIUIEKTa Ha JABYX oOydwaromumxcs. TemaTrhueckue KOMIUIEKTHI
71a00paTOPHOTO 00OpPYIOBaHHUA [OJDKHBI OBITH IOCTPOCHBI Ha KOMIUIEKCHOM HCITOJB30BAHWM AHAJOTOBBIX M IM(POBBIX
pUOOPOB, a TAKKE KOMITBIOTEPHBIX M3MEPUTEIBHBIX CUCTEM B BHJIE LU(PPOBBIX J1a00paTOpHii.

OCHOBHBIMH LESAMH U3y4eHUs! PU3NKU B 00111eM 00pa30BaHUM SIBIISIOTCSL:

¢dopMupoBaHHME UWHTEpeca W CTPEMJICHHS OOydJarommxcs K HAaydHOMY W3Y4YCHHIO TPHPOABI, pa3BUTHE HX
UHTEJJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAay4YHOM METOJAE IO3HaHHMs W (OPMUPOBAHUE MCCIIENOBATEILCKOIO OTHOIICHUS K
OKPY>KaroINM SIBIICHUSM;

(GhopMHpPOBaHKE HAYYHOTO MHPOBO33PCHHS KaK PE3ysibTaTa M3yUCHHs OCHOB CTPOCHHS MaTepUH M (pyHIaMEHTaIbHBIX
3aKOHOB (pU3HKHY;

(opMupoBaHue yMEHHI OOBSICHATH SABICHUS C HCIONb30BaHNEM (DM3HMUECKHX 3HAHWH W HAyYHBIX TOKa3aTeNbCTB;

(opMupoBaHuE MPEACTABICHUHI O PONIH (PU3MKH [UIS pa3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHH;

pa3BUTHE MPEICTABICHUN 0 BO3MOXKHBIX cepax Oymyriel npodeccHoHaTbHON NeATEILHOCTH, CBI3aHHBIX C (DU3UKON,
MOJTOTOBKA K TAIbHEHIIEMY O0YYEHHIO B 3TOM HAIPaBIICHUH.

JlocTrxeHue 3THX Iieleld oOecleunBaeTCsl pelICHHEM CIEAYIOIINX 3aJad B MpoLecce M3ydeHus Kypca (DU3MKH Ha
YPOBHE CPETHETO 00IIET0 00pa30BaHuUs:

IpUOOpETeHNe CHCTEMBI 3HAHUH 00 OOmMX (HU3MYECKNX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHSX, BKIIOYas MEXaHUKY,
MOJIEKYJISIPHYIO (DH3HKY, JIEKTPOJHHAMHKY, KBAHTOBYIO (PH3UKY U 3IIEMEHTHI acTpo(pn3nKy;

(opMupOBaHNE YMEHHH NPUMEHSTHh TEOPETHYECKUE 3HAHHS Uil OOBSCHEHHs (DU3UUECKHX SIBICHUI B IPUPONE U IS
TIPUHSTHUS IPAKTHYECKUX PELICHUH B TIOBCEHEBHOM JKH3HH;

OCBOEHHE CIOCOOOB PEIICHHS PA3IMYHBIX 33/1a4 C SBHO 33/laHHOM (DPM3MUECKON MOJEINBIO, 3a/1ad, IO0IPa3yMEBAIOIINX
CaMOCTOSTENILHOE Cco3/laHne (prU3nUecKol MOJIe, aIeKBaTHOW YCIIOBHSM 3a/lauy, B TOM YHCIIE 3a/1a4 MH)KEHEPHOTO XapaKTepa;

MOHUMaHHe (PU3MYECKUX OCHOB W TPHHIMUIIOB JIEHCTBHUS TEXHUYECKUX YCTPOWCTB M TEXHOJOTMYECKUX IPOLECCOB, MX
BIIMSIHUSI HA OKPYXKAIOLIYIO CPEay;

OBIIJICHUE METOJIaMU CaMOCTOSTENILHOTO IJIAHUPOBAHHUS M MPOBEACHUS (M3MYECKUX OKCIEPHUMEHTOB, aHalh3a U
HHTEpIIpeTanny nHGopMannm, orpeaeIeH s JOCTOBEPHOCTH MOJYYEHHOTO Pe3yJIbTaTa;

CO3JIaHNE YCIIOBUH ISl pa3BUTHS yMEHHH IIPOEKTHO-NUCCIIEJ0BATEIBCKOM, TBOPUECKOHN JICSITENEHOCTH;

pa3BuUTHE HHTEpeca K cepam MpodhecCHOHATILHOM ACSTEbHOCTH, CBSI3aHHON ¢ (DU3UKON.

B cootBerctBuu ¢ tpeboBanusimu GI'OC COO yrinyOnéHHbIN ypoBeHb M3ydyeHus: ydyeOHoro mnpenmera «Pusnkay Ha
ypoBHE cpemHero ofmiero oOpa3oBaHHS BHIOMpaeTCs OOYYAIOUIMMHUCS, IUIAHUPYIOMIMMH MPOIOJDKEHHE OO0pa3oBaHUSA IO
CIELHAIBHOCTIM (PU3UKO-TEXHUIECKOTO IPOGHIISL.

Ha w3yuenue ¢usnkn (yriayOnéHHbINH ypoBeHb) Ha YPOBHE cpenHero olmiero oopasosanus otBoautcs 340 dacos: B 10
kiacce — 170 gacos (5 gacoB B Hezxeno), B 11 kmacce — 170 gacoB (5 4acoB B HEAEIIO).

[Ipeanaraemsrii B mporpamMme 1o (HU3MKE MEepeueHb JA0OpaTOPHBIX W MPAKTHIECKUX pabdoT  sBisAeTCA
PEKOMEHJIOBaHHBIM, YYHTENIb JejlaeT BHIOOpP NPOBEICHUs J1a0OPaTOPHBIX PaboT M ONBITOB C Y4ETOM WHIUBHIYAJIBHBIX
0COOEHHOCTEH 00yJaIOIIUXCSL.



COJAEP KAHUE OBYYEHUA
10 KJIACC

Pa3gen 1. Hayunblii MeTO MO3HAHUS MPUPO/BI.

Omsnka — pyHIaMeHTalbHas HayKa o Ipupoae. HaydHsil MeTOx MO3HAHUS M METO.IBI HCCIICAOBAHUS (PHU3MUECKIX
SIBJICHUH.

DKcHeprMeHT U TEOpusl B IIPOLIecce O3HaHUs MpUpoabl. HabmroieHne u aKCriepuMeHT B (QU3MKeE.

CrocoObl  m3MepeHus (QU3HYECKHMX BENWYAH (AHAJIOTOBBIE W MH(POBBEIE W3MEPUTENBHBIE TMPHOOPHL,
KOMIIBIOTEPHBIE JATYUKOBHIE CHCTEMBI).

[MorpemrHocTr M3MepeHNH HU3MIECKNX BEMUUH (a0COIIOTHASI M OTHOCUTEIILHAS).

MonenupoBanue (U3NIECKUX SBICHUH U TMPOIECCOB (MaTepHaIbHAs TOUKA, a0COIIOTHO TBEPIIOE TEIIO, HACaTbHAS
JKUIKOCTb, WICATIbHBIA ra3, TOYCUHBIH 3apan). [ umoreza. Ou3mdeckuii 3aK0H, TPAHULBI €70 IPUMEHIMOCTH. Du3myeckas
Teopusl.

Ponp 1 MecTo Qusuku B GOPMHPOBAHUHN COBPEMEHHON HAyYHOI KapTHHBI MUPA, B MPAKTUICCKOHN JEITEITBHOCTH
JIIOAEH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomul, npaKmuxKym.

W3mepenne cuibl TOKa M HaNpsDKEHWS B LENM TOCTOSIHHOTO TOKa NPW ITOMOIIM AHAJIOTOBBIX M IH(POBBIX
HM3MEPHUTEIBHBIX IPUOOPOB.

3HakoMCcTBO ¢ 1M(ppoBoil aboparopueit no ¢uszuke. [IpuMepbl n3MepeHns: GU3MYECKUX BEIUYMH TIPH TTOMOIIH
KOMIBIOTEPHBIX JaTUYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanunueckoe ABmkeHre. OTHOCUTENBHOCTh MEXaHUUYECKOro ABMkeHHd. CucreMa oTcuéra.

[Ipsmas n oOpaTHas 331241 MEXaHUKH.

Panuyc-BeKTOp MaTepuallbHOM TOUKH, €ro IPOEKIMH HA OCU CUCTEMbI KOOpAUHAT. Tpaekropus.

[lepememienue, ckopocTh (CpelHsss CKOPOCTb, MTHOBEHHAs] CKOPOCTb) M YCKOPEHHE MaTE€pPHaIbHON TOUKH, MX
MPOEKIMHU Ha OCH CUCTEMBI KoopAuHaT. ClI0)KeHUE EPEMELIEHUI U CII0XKEHHE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE TPSIMOIMHEHHOE ABIDKEHHE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHHS U
MYTH MaTepUalIbHOI TOYKH OT BPEMEHH U MX IpaHKH.

CBobomHOe masieHue. YCKOpeHne CBOOOIHOTO MaaeHus. [[BikeHue Tena, OpPOIIEHHOTO MO YTIIOM K TOPH30HTY.
3aBHCHMOCTB KOOPJMHAT, CKOPOCTH M YCKOPEHUS MaTePHAIbHON TOUKH OT BPEMEHH U MX TPa(PUKH.

KpuBonuneiinoe nprxenue. J[BrkeHrne MaTepUaabHOM TOYKH MO OKPY>KHOCTH. YTIJIOBasl W JIMHEWHAs CKOPOCTh.
[lepmon m wacrora oOpamenus. LleHTpocTpemurensHoe (HOpMabHOE), KacaTelbHOE (TaHTCHIMAIbHOE) W IIOJHOE
YCKOPEHHE MaTepUaIbHON TOUYKH.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIMAOMETp, IBW)KCHHE CHApSIOB, LEIHbIE,
mecTepéHYaThle 1 peMEHHbIE TIepeladi, CKOPOCTHBIE T THI.

Jemonucmpayuu.

Monens cucTeMBl 0TCUETa, WINTIOCTPAUA KHHEMATHIECKUX XapaKTePUCTHK JIBUKSHUS.

Crnioco0bl HccieoBaHus ABHKEHHH.

NnnrocTpauus npeaenbHOro nepexoa 1 U3MepeHne MrHOBEHHOM CKOPOCTH.

ITpeoOpazoBanue IBMKECHUH C UCIIOB30BAaHHEM MEXaHH3MOB.

[TageHnue Ten B BO3AyXe U B pa3pexeHHOM IIPOCTPAHCTBE.

Habmonenne nBmKeHUS Tena, OpOIIECHHOTO MO/ YIIIOM K TOPH30HTY M TOPH30HTAIBHO.

Hamnpasnenue ckopocTy Npu ABMXKEHUU IO OKPYKHOCTH.

IIpeoOpa3oBanue yrioBoi CKOPOCTU B PEAYKTOPE.

CpaBHeHuUE NyTeH, TPAEKTOPUM, CKOPOCTEH ABMIKEHHS OAHOTO U TOTO JKE TeJa B Pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomst, npaKmuxym.

N3yuenne HepaBHOMEPHOTO JIBUKEHUS C LIENIBIO ONIPEIeNeHUs] MTHOBEHHOH CKOPOCTH.

W3mepenne yckopeHust IpH NPSIMOJIMHEHHOM PABHOYCKOPEHHOM JBMXEHUU 110 HAKIIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBUYKEHUH.

N3mepenne yckopeHust CBOOOAHOTO majieHus (PEKOMEHJ0BAaHO MCIIONIb30BaHue 1H(ppoBoii 1TabopaTopun).

Wzyuenne nBwkeHHs Tela, OpPOIIEHHOTO TOpWU30HTaIbHO. IIpoBepka I'MITOTE3BI O MPSIMON MPONOPHHUOHAILHOM
3aBUCUMOCTHU MEXIY albHOCTBIO MOJIETA M HAYAJIBHOM CKOPOCTHIO TENA.

M3yuenue nBUKEHUS TeJla 10 OKPYKHOCTHU C IIOCTOSIHHOM T10 MOZLYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TTeprojia 00palieHuss KOHNYECKOro MasiTHUKa OT ero apaMeTpoB.

Tema 2. /lunamuxa.

IlepBelii 3axkon HbtoroHa. HMHepuuaneHele cucreMbl orcu€éra. IIpunnun ortHocuTensHocTH ['amumiies.
HewunepuuanbHble cHCTeMBI 0TCUETa (ONIpeaeIeHUE, TIPUMEDHI).

Macca tena. Cuna. I[TpuHIUI Cynepno3uy CUIL



Bropoii 3akoH HploToHa 17151 MaTepuaibHON TOUKH.
Tpetuit 3akoH HeroToHa 1151 MaTepUaIbHBIX TOYEK.
3aKOH BCEMHUPHOTO TATOTEHHS. DKBUBAJICHTHOCTh IPAaBUTAIIMOHHOI U MHEPTHOI MaccCHl.
Cuna TshKecTH. 3aBHCHMOCTh YCKOPEHHUSI CBOOOZHOTO TAZCHUS OT BBICOTHI HAJ MOBEPXHOCTBIO IUIAHETHI M OT
reorpaduueckoil mupoThl. J[BrkeHne HeOECHBIX Te U X CIyTHUKOB. 3akonbl Kermepa. [TepBas kocMudeckas CKOpOCTb.
Cuna ympyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABrKy1erocs ¢ ycKOpeHUEM.
Cuna tpenus. Cyxoe Tpenne. Cuia TpEHHSI CKOJIBXEHHS M cuia TpeHus mokos. Kosddumument tpenus. Cuia
COIPOTHUBIICHHS TIPH IBMKCHUH TeJla B )KUAKOCTH MM Ta3e, €€ 3aBUCHMOCTh OT CKOPOCTH OTHOCHUTEIBHOTO IBH)KEHHS.
Hasnenwne. ['mapocraTuueckoe gapnenue. Cuia Apxumesa.
TexHn4eckue ycTpoHCTBa M TEXHOIOTHUECKHE MTPOLIECCHI: TTOIIINITHUKH, IBHXCHUE UCKYCCTBEHHBIX CITyTHHUKOB.
Jemoncmpayuu.
Ha6mo,ueHMe JABMKCHUA TCJI B UHCPUHAJIBbHBIX 1 HCUHCPHIHAJIbHBIX CUCTEMAX oTcuéTa.
IIpyHIUD OTHOCUTEIBHOCTH.
Kadenne nByX WWIMHIPOB WM M[IAPOB pPa3sHOW MacChl C OIMHAKOBBIM YCKOPEHHEM OTHOCHUTEIBHO
HEUHEPLUAIbHOU CUCTEMBI OTCUETA.
CpaBHeHUE PaBHOJEHCTBYIOIIEH MPUIOKEHHBIX K TEeIy CHJI ¢ IPOU3BEACHUEM MAacChl Tella Ha €r0 yCKOPEHUE B
HMHEPLHUAIBHOMN chcTeME OTCUETA.
PaBeHCTBO CHJI, BOSHUKAIOLINX B PE3YJIbTATE B3aUMOAEHCTBUS Tell.
M3mepenue macc o B3aUMOACHCTBHIO.
HesecomocTs.
Bec Tena npu yckopeHHOM NoabEME U NaJCHUU.
IenTpoOEKHBIC MEXaHU3MBI.
CpaBHEHHE CHJI TPEHUS TTOKOSI, KAUEHHS ¥ CKOJIBKCHNS.
Yuenuueckuit sxcnepumenm, nadopamopnvie padomst, npaKmuxkym.
H3mepeHne paBHOJEHCTBYIOIEH CHII TPH ABM)KEHUU OpycKa N0 HAKJIOHHOM IIOCKOCTH.
[IpoBepka THIIOTE3BI O HE3ABHCHMOCTH BPEMEHH ABIKEHHsS OpyCKa MO HAKJIOHHOM IUIOCKOCTH Ha 3aJaHHOE
paccTOosIHKE OT €r0 MacChl.
HccnenoBanre 3aBUCHMMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIUMX B NPYXHHE W PE3MHOBOM o0pasie, OT HuX
nedopmanuu.
W3yueHne IBUKEHUS] CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, TIEPEKNHYTOH Yepe3 JIErKUH OJIOoK.
N3mepenue koadduirenta TpeHus 0 BENUYUHE yIIIOBOro ko3 duienta 3aBucuMocty Frp(N).
HccnenoBanue ABMXeHHUs OpycKa [0 HAKJIOHHOMH IJIOCKOCTH ¢ TIEpEMEHHBIM KOG GUIIUEHTOM TPEHHUSL.
W3ydenne nBUKeHNs rpy3a Ha BaJly ¢ TPEHHEM.
Tema 3. Cmamuka meépoozo mena.
AbGcomrotHo TBEpHoe Temo. I[locTymarenbHOE W BpallaTeNbHOE [BIDKEHHE TBEPAOTO Tena. MOMEHT CHIIBI
OTHOCHTENBHO OcH BpareHus. [nedo cuibl. CrnosxeHne cuil, NPUI0KEHHbIX K TBEpAOMY Teiry. LIeHTp TsxecTH Tena.
VYcnosus paBHOBecHUs TBEPIOrO TENA.
VYcroitunBoe, HEYyCTOHUIHBOE, O€3paszIidHOe paBHOBECHE.
TexHuuecKkue YCTPONCTBA M TEXHOJIOTMUECKUE IPOLIECCHI: KPOHIUTEHH, CTPOUTENBHBI KpaH, pelérdyaTbie
KOHCTPYKIIUU.
Hemoncmpayuu.
YcnoBus paBHOBECHS.
Bunel paBHOBeCHS.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomoi, NPAKMUKYM.
HccnenoBanue ycnoBuil paBHOBECHS TBEPAOIO TENA, UMEIOLIETO OCh BpaILEHUSI.
KoHncTpynpoBaHue KpOHIITEHHOB U pacuéT CHII yIIPYTOCTH.
W3ydenne ycToiunBOCTH TBEPAOTO TEJIa, UMEIOIIETO IUIONAAb OTIOPHL.
Tema 4. 3axonwvl coxpanenus é mexanuxe.
I/IMHyJ'IBC MaTepHaﬂLHOfI TOYKH, CUCTEMblI MAaTCpHUAJIBHBIX TOYCK. ]_ICHTp MacC CUCTEMbI MAaTCpUAJIbHBIX TOYCK.
TeopeMa o ABMXKEHHU IIEHTPa Macc.
Wmmynbec critel 1 N3MEHEHHE UMITYJIbCa Tela.
3aKOH COXpaHEHHS UMITyJIbCa.
PeakTuBHOE ABMXKECHME.
MoMmeHT uMmIynbca MaTepuaabHON Toukd. IIpeacraBieHne 0 COXpaHEHHHM MOMEHTA HMMITYJIbCa B LEHTPAIBHBIX
MOJIAX.
Pabora cuibl Ha MajloM ¥ Ha KOHEYHOM TiepeMeneHnt. [ paduueckoe mpeacTaBieHne padoThl CHIIBL.
MOIIHOCTb CHUJIBL.

Kunernueckas sHeprusi MarepuasibHoOil Touku. Teopema 00 M3MEHEHHHM KMHETHYECKOW dHEPTUHM MaTepUaibHOM
TOUKH.



[loreHumanbHble M HEMOTEHIMANbHBbIE CWIbl. [loTeHnmanpHas »Heprusa. lloTeHnManpHAs 3HEPTHA YIIPYTO
nehopMUpoBaHHOH NpyXUHBL. [loTeHnManbHast SHEpPrus Tesa B OJHOPOIHOM IpaBUTAIMOHHOM moje. [loTeHnnanbHas
SHeprus Teja B I'PaBUTALIMOHHOM II0JIE€ OJHOPOJHOIO IMapa (BHyTpHM U BHe mIapa). Bropas kocmuueckas CKOpPOCTb.
TpeTbst KoOcMUYECKasi CKOPOCTb.

CBs13b pa60TI)I HCIMOTCHIHAJIBHBIX CHJI C U3BMCHCHUCM MEXaHHYECKOM OHEPIuu CUCTEMBI TECII. 3akoH COXpaHCHUA
MEXaHU4eCKOM SHepruu.

Yupyrue u Heynpyrue CTOJIKHOBEHHSI.

YpaBHenue bepHynnu nis uaeanbHON KUIKOCTH KaK CIEICTBUE 3aKOHA COXPAHEHUSI MEXAaHUYECKOM SHEPIUu.

TexHuuecKkue YCTPOWCTBA U TEXHOJOTMYECKUE IIPOLIECCHI: IIBUIKEHUE PAKET, BOJOMET, KOIEpP, NPYKUHHBIN
MIHCTOJIET, THPOCKOTI, (pUrypHOE KaTaHWEe HA KOHbKAX.

JHemoncmpayuu.

3aKOH COXpaHEHUS UMITyJIbCa.

PeakTuBHOE ABMXKEHHE.

W3MepeHne MOIITHOCTH CHITBL.

H3meHeHHe SHEpIruy Tella MpU COBEPILIEHUN paboThI.

BsaumMHble mpeBpaleHyss KMHETUYECKOW U MOTEHUHUAIbHON 3HEPruil MpH JAEWCTBUM HA TEIO CHJIBI TSDKECTH U
CHJIBI YIPYTOCTH.

CoxpaHeHue SHepTUU IPH CBOOOTHOM TMaICHHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul, RPAKmMuUKym.

W3mepenne uMmynbca Tena 1o TOpPMO3HOMY ITyTH.

I/ISMepeHI/Ie CHUJIBI TATHU, CKOPOCTH MOJCIIN 3J'IeKTpOMO6I/IJ'l$[ 1 MOITHOCTH CHIJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHMsl UMITyJIbCa IPU YIPYTOM B3aMMOACHCTBHH.

W3Mepenne KHHETUIECKOH SHEPTHHU TeNa 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHsI TOTEHIINAIBHOW SHEPTHHU MPYKUHBI ¢ paOOTOH CHIIBI TPEHHSL.

Omnpenenenne pabOTHI CHIIBI TPEHHS TP JBIDKSHUH Tella 10 HaKJIOHHOH TUTOCKOCTH.

Pazgen 3. MoJsiekyaspHasi pusuka U TepMOAMHAMHUKA.

Tema 1. Ocnogvl MONEKYNAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHEBIE TIOJIOXKEHUSI MOJEKyJsipHO-KuHeTHYeckoii Teopun (MKT), nx ombiTHOe oOocHoBanue. Juddysus.
BpoyHOBckoe nBIKeHHME. XapakTep IBIDKCHHS W B3aUMOJCHCTBHS dYacTWI] BemiecTBa. MOJENH CTPOCHHUS Ta30B,
JKUJIKOCTEH M TBEPIBIX TeJI M OOBSICHEHHE CBOWCTB BEIECCTBA HAa OCHOBE ITHX MOjEieH. Macca U pa3mepbl MOJICKYJ
(aromoB). KonmmuectBo Bemectsa. [TocTosiHHas ABoranpo.

TemnoBoe paBHOBecue. TeMmepaTtypa u cioco0s! e€ uamepenus. lllkana temmeparyp Llenbcus.

Mozenb UAealpHOTO ra3a B MOJEKYJISIPHO-KMHETHUECKON TEOpHHU: YacTHUIIBI ra3a JBIKYTCS XAOTHYECKH U He
B3aUMOJICHCTBYIOT IPYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHenume MennaeneeBa—Kianeiipona. AOcomoTHas Temmeparypa (IIKaja TeMIIeparyp
Kenbeuna). 3akon JlanproHa. M30mpoiieccsl B HACAIBHOM Ta3e ¢ IMOCTOSHHBIM KOJMYECTBOM BerecTBa. I padudeckoe
NpeJ/ICTaBJICHNE N30IIPOIIECCOB: H30TEpPMa, H30X0pa, n300apa.

CBsI3p MEXIy /IaBICHHEM M CpeHEed KMHETHYECKOW 3HEpIrueil MOCTYNaTeIbHOTO TEIUIOBOTO JBIKEHHUS MOJIEKYII
HACAITBHOTO ra3a (OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KMHETHIECKON TEOPHU HACATBHOTO Ta3a).

CBsi3b  aOCOJIOTHOM TeMIepaTypbl TEPMOIAMHAMHYCCKOW CHCTEMBI CO CpEIHEH KHHETHUYECKOW dHeprueit
MOCTYNATEJIFHOTO TETJIOBOTO ABM)KEHHS €€ YacTHII.

TexHnveckue ycTpoicTBa M TEXHOIOTHUECKHE MPOLIECCHI: TEPMOMETP, OapOMETP, MOTyHIEHHE HAHOMATEPHAIOB.

JHemoncmpavyuu.

Monenu ABUKEHUS YaCTHUL] BELIECTBA.

Mozens 6pOyHOBCKOTO ABHKCHHUS.

Bueoposuk ¢ 3auchi0 PealbHOr0 OPOYHOBCKOTO JBHKEHHUS.

Hduddysus xunkocrei.

Mopgens onbita LlTepHa.

IIputsbxeHne MoJIeKyII.

Monenu KpUCTALIMYECKUX PEHIETOK.

Hab6nronenne n ucciietoBaHue U30IIPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomol, RPAKmMuKym.

HccnenoBanue mpolecca yCTaHOBJICHHS TEIUIOBOTO PABHOBECHS NP TEIFIOOOMEHE MEXAY ropsdyei M XOJIOTHOM
BOJIOM.

N3ydenne n30TepMUIECKOTo mporiecca (PeKOMEHI0BaHO HCIIOIB30BaHNe H(POBOil mabopaTopun).

N3yuenne n3oxopHoOro nporecca.

Wzyuenne nzobapHOTO IMporecca.

IIpoBepka ypaBHEHHs COCTOSIHHS.

Tema 2. Tepmoounamuka. Tennogvie mawmunsl.



Tepmomunamuueckas (T[I) cucrema. 3agaHue BHEITHUX YCIIOBHHA U TEPMOIUHAMUYIECKOHN crcTeMbl. BHenmane 1
BHYTpEHHUE napameTpsl. [lapamMeTpsl TepMOIUHAMUUYECKOM CHCTEMBI KaK CpEeJHHE 3HAUCHUSI BEJIUIHH, ONUCHIBAIONINX €€
COCTOSTHHE Ha MUKPOCKOITHYECKOM YPOBHE.

HyneBoe Hagano TepmoanHaMuky. CaMOIIpOU3BONIbHAS PEAKCALUS TEPMOTUHAMIYECKOH CUCTEMBI K TEINIOBOMY
PaBHOBECHIO.

Mogens uaeanbHOro rasa B TepMOJMHAMHUKE — CUCTEMa ypaBHEHHH: ypaBHeHHe MenneneeBa—Knaneiipona u
BBIPa)KEHHUE ISl BHYTPEHHEH 3HEprun. Y ciIoBUs IPUMEHHUMOCTH 3TOW MOJIENN: HU3Kash KOHIEHTPAIMS YacTHIl, BEICOKHE
TeMIepaTypbl. BeipaxkeHue a1t BHyTpEeHHEH SHEPTUH OJHOATOMHOTO HJEaIbHOTO rasa.

KBasucraTuyeckue u HeCTaTHYECKHE TTPOLIECCHI.

OnemeHTapHas pabdoTa B TepMOJMHAMHKE. Brraucinenne paboTsl o rpaduky mpomecca Ha pV-auarpamMmme.

Tennonepenaya kKak crocod M3MEHEHUs] BHYTPEHHEH 3HEPrMM TEPMOAMHAMUYECKOW CHUCTEMBI 0€3 COBEpIICHHS
paboTsl. KoHBEKIMsI, TEIUIONPOBOJHOCTD, H3ITyUeHHE.

KonmuaectBo Ttemotsl. Temno€MKoCTh Tena. YenbHas W MOJISIpHas TEIUIOEMKOCTH BellecTBA. YpaBHEHHE
Maiiepa. YpenpHas TemioTa CropaHds TOIUIMBA. Pacdyér kommdecTBa TEIUIOTH TpH Teruronepenade. [loHsaTne 00
asmabaTHOM TIporecce.

[lepBeIii 3aKOH TepMOIMHAMUKH. BHyTpeHHss sHeprus. KonmuecTBo TEIUIOTHI M paboTa Kak Mepbl M3MEHEHHS
BHYTPEHHEHN SHEPTHH TEPMOJUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAWHAMHMKH Ui PABHOBECHBIX IIPOILIECCOB: HYepe3 3aJaHHOE PaBHOBECHOE COCTOSHHUE
TEPMOJMHAMHUYECKOW CHCTEMBI IIPOXOJIUT EIMHCTBEHHAs aanadaTa. AOCONIIOTHAS TeMIIepaTypa.

Bropoii 3aKkOH TEpMOJMHAMHMKM A HEPAaBHOBECHBIX IIPOIIECCOB: HEBO3MOXKHO IIEpelaTh TEIUIOTYy OT Ooiee
XOJIOJHOT'O Teja K Oosee HarpeToMy 0e3 komreHcanuu (Knaysuyc). HeoOpatuMocTs MPHPOIHBIX MTPOIECCOR.

IIpunnuns! geiictBus TerioBbix MamuH. KITJI.

Makcumanesnoe 3Hauenue KII. Huxkn KapHo.

DKOJIOTHYECKNE aCTIEKThI HCIIOIb30BaHMS TEIIOBBIX ABUrarencii. TernoBoe 3arps3HeHNE OKPYKAIOIeH cpebl.

Texuuueckue yCT’pOﬁCTBa U TEXHOJOTMYCCKHUE TMPOUCCChl: XOJOAWJIbHHUK, KOHAWUIIUOHED, ZlI/I3eJ'leI)II‘/II u
KapOIOpaTOpHBII JBUraTeNN, MapoBasi TypOMHa, MOTydeHHE CBEPXHU3KUX TEMIIEPATYP, YTHIM3ALHUS «TEIUIOBBIX» OTXOJI0B
C HCIIOJBb30BAaHMEM TEIUIOBOTO HAcOCa, YTWIM3alMs OHOOPTraHWYEeCKOro TOIUIMBA JUIS BBIPAOOTKM «TEMJIOBOW» H
3JEKTPOIHEPTHH.

Hemoncmpayuu.

W3MeHenne TeMneparypsl Ipu aAinabaTHIecKOM PacIIMPEHUH.

Bo3aymHoe orauso.

CpaBHEHHE y/IEIBHBIX TETUIOEMKOCTEH BEIIECTB.

Crioco0b1 H3MEHEHHsI BHYTPEHHEH SHEPTHH.

HccnenoBanue aauabdaTHOro mpoiecca.

KoMmmbroTepHble MOEIN TEITUIOBBIX JIBUTaTEIeH.

Yuenuueckuit saxcnepumenm, nabopamopnule pabomol, NPAKmMuUKym.

W3mepenue yaenbHON TeMI0EMKOCTH.

HccnenoBanue mporecca OCThIBaHUS BELECTBA.

HccnenoBanue anuabaTHOTO Mporecca.

W3yueHne B3anMOCBSI3U 9HEPTUH MEKMOJIEKYIISIPHOTO B3aUMOAEHCTBUS U TEMIIEPATYPhI KUIICHUS JKHIKOCTEH.

Tema 3. Azpezammnivie cocmoanusa eeujecmea. Dazoewvie nepexoowi.

[TapoobpazoBanue n KoHAeHcayA. Mcnapenue n KumneHue. Y AenbHast TeIIoTa 1apooOpa3oBaHMs.

Hacelmennsle 1 HeHACHIEHHBIE NTapbl. KadecTBeHHast 3aBUCHMOCTD MJIOTHOCTH U JAABJICHUS HACBIIIEHHOTO Hapa
OT TEMIIEPATYphbl, UX HC3AaBUCUMOCTH OT 06’béMa HaCBIIIICHHOI'O Mmapa. 3aBUCUMOCTD TEMIIEPATYPbI KUIICHUA OT AaBJICHUS
B )KHUAKOCTH.

BrnaxxaocTh Bo3ayxa. AGCOTIOTHAS ¥ OTHOCHTEIbHAS BIaKHOCTb.

Teépmoe teno. Kpucrammmueckue u amopdHble Terna. AHU30TPONHS CBOWCTB KpHCTALUIOB. [lmaBneHuwe u
KpHCTaJUIM3alysl. Y AebHas TemyoTa mwiasnenns. Cyonumanus.

Hedopmanmu tBEproro Tena. Pactsokenue u cxatie. Casur. Momxyns FOnra. [Ipenen ynpyrux nedopmanuii.

TennoBoe pacmupeHre XHUAKOCTeH W TBEPABIX Tel, O00bEMHOE W JHHEHHOE paclIMpeHHe. AHTapMOHH3M
TEIJIOBBIX KOJIeOAHHUH YacTHIl BEIIECTBA KaK IIPUYMHA TEIUIOBOTO PaclIMpeHHst Tell (Ha Ka4YeCTBEHHOM yYpPOBHE).

[IpeobpazoBanue 3Hepruy B (Ha30BbIX IEpexoiax.

YpaBHeHHUe TEIUIOBOrO OajaHca.

[ToBepxHoctHOe HaTsbKeHKe. Koaddunment noBepxHocTHOTO HaTsHKeHUs . KanuiisipHsle sBieHus. [laBienue nox
WCKPUBIEHHON NOBEPXHOCTHIO kuAKocTH. Popmyrna Jlariaca.

TexHn4eckue ycTpoHCTBa M TEXHOIOTHUECKHE MPOLIECCHI: KUIKHUE KPUCTAILIBI, COBDEMEHHBIE MaTEpHAIbI.

JHemoncmpavyuu.

TerioBoe paciiupeHue.

CBolicTBa HACBIIIEHHBIX TAPOB.

Kunenune. Kunenue npu noHW>KeHHOM JaBJICHHH.



W3mepenne cuitbl HOBEPXHOCTHOTO HATSKEHHS.

OTMBITHI ¢ MBIIIBHBIMU IJIEHKaMH.

CmauuBaHue.

Kanmuisipasie siBneHus.

Moieny HeHbIOTOHOBCKOM JKUJIKOCTH.

CriocoObI I3MEPCHHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus 1 IIABJICHUS KPHCTAIUIMYECKOTO BELIECTRA.

Bunsr nedopmarii.

HabGmonenue manbix aedhopMariiii.

Yuenuueckuit skcnepumenm, nadopamopnvie padbomst, npakmuxym.

M3yuenue 3akOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

W3mepenue yaenbpHOHN TEIIOTHI IUIABICHUS JIbJA.

N3ydeHue cBOICTB HACHIIIEHHBIX MAPOB.

W3mepenne abCOMOTHOM BIIaXKHOCTH BO3/IyXa M OIIEHKA MAcChl IapOB B TOMEIICHHH.

W3mepenune kod¢hhuimeHTa moBepXHOCTHOTO HATSHIKCHHUS.

Wsmepenne monyns FOura.

HccnenoBanne 3aBHCHMOCTH IeOpPMaIMK PE3MHOBOTO 00pa3iia OT MPHI0KEHHOH K HEMY CHIIBI.

Paznen 4. DuexkTpoanHamMmka.

Tema 1. Dnexmpuueckoe none.

OnexTpu3anysl Ted U €€ MPOSBICHUSA. DIeKTPHUECKU 3aps. [[Ba BHAa IJIEKTPUUECKUX 3apsaoB. [IpoBoaHUKH,
JURJICKTPUKHU M MTOTYTIPOBOAHUKHN. DIIEMEHTAPHBIA AJIEKTPUUESCKHH 3apsil. 3aKOH COXPaHEHUS AIEKTPUIECKOT0 3apsa/a.

BzaumoneiictBue 3apsoB. Toueunsie 3apsbl. 3akon KysoHa.

Onexrpuueckoe noie. Ero neiicTBre Ha JIeKTpUYECKHE 3apsibl.

Hanpsoxk€aaocTh nmekTprdeckoro moist. [IpoOHbril 3apsa. JInHUM HampsHKEHHOCTH 3JIEKTPHYECKOTO  TOJIS.
OmHOpOIHOE AIIEKTPUIECKOE TI0JIE.

[ToTeHIMaTBPHOCTD AIIEKTPOCTATHYECKOTO TOJIs. Pa3HOCTH MOTEHIINATIOB U HalpshkeHue. [loTeHnnanbaas SHepris
3apsizia B 3NEKTPOCTaTHUECKOM Mose. [loTeHnunan anekrpoctaTudeckoro mossi. CBs3b HANPsDKEHHOCTH MO M Pa3HOCTH
MOTEHIUAJIOB JJIS 3JIEKTPOCTATUYECKOT0 MO (KaK OJHOPOIHOTO, TaK M HEOJHOPOIHOTO).

[IpuHIMD cyneprno3ULUH dNEKTPHUUECKUX HOIEH.

ITome Toueunoro 3apsma. Iloxe paBHOMepHO 3apspkeHHOU cdepsl. [Tome paBHOMEPHO 3apsHKEHHOTO 1O 00BEMY
mrapa. [loysie paBHOMEpPHO 3apsKEHHOW OCCKOHEYHOH IUIOCKOCTH. KapTWHBI JTUHHNA HANpsHKEHHOCTH STHX MOJCH H
SKBUIIOTEHIHAIBHBIX TOBEPXHOCTEH.

[TpoBOAHMKH B NIEKTPOCTATHYECKOM IT0JIE. Y CIIOBHE PAaBHOBECHS 3aPsIIOB.

JIM37IeKTpUKH B 3IIEKTPOCTaTHUECKOM MoJIe. [luanekTpudeckas IPOHUIIAEMOCTD BEIIECTBA.

Konpencarop. DnekTpoéMKOCTh KOHEHCAaTOpa. DIEKTPOEMKOCTD IUNIOCKOT0 KOHEHCATOpa.

[TapannensHoe coequHeHNE KOHAEHCATOPOB. [locnenoBaTeabHOE COETUHEHNE KOHIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATOopa.

JIBrokeHue 3apsHKeHHON 4aCTHLBI B OTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHn4eckue yYCTPOHCTBA M TEXHOJOTMYECKHE IIPOLECCHI: 3JIEKTPOCKOII, 3JIEKTPOMETP, AJIEKTPOCTATHYECKas
3aIINTa, 3a3€MJICHUE IIEKTPOIIPUOOpPOB, KOHAEHCATOPHI, TeHepaTop Ban ne 'paada.

JHemoncmpavyuu.

Y CTpoHUCTBO M IPUHLIKI ASHCTBHS AIEKTPOMETPA.

DJIEeKTPUIECKOE TI0JIE 3aPSUKCHHBIX [IAPUKOB.

DNeKTpUUecKoe MoJIe IBYX 3apsKEHHBIX IIACTHH.

Monenb anekTpocTaTudeckoro reaeparopa (Bau ge I'paada).

[IpoBOAHMKY B 3IIEKTPHUECKOM IOJIE.

DneKkTpocTaTudecKast 3alInTa.

YeTpoHcTBO U AeHCTBUE KOHJIEHCATOPA MIOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMIAA IUTACTHH, PACCTOSHUSA MEXIy HUMH H
JM3JIEKTPUYECKON IPOHUIIAEMOCTH.

OHeprust 31eKTPHUUECKOTO MO 3apsS’KEHHOTO KOHJIEHCATOopa.

3apsiaka U pa3psiika KOHAEHCATOpa Yepe3 pe3snucTop.

Yuenuueckuii saxcnepumenm, nabopamopnsie pabomol, RPaKmuKym.

OreHka cull B3aUMOJICHCTBHS 3apsKEHHBIX Tell.

Hab6nronenne npeBparieHust SHEPTuX 3apsHKEHHOTO KOHZGHCATOpa B SHEPTHIO H3ITyUCHUs CBETOIMOA.

M3yuenue nporekaHus TOKa B LIENH, COAEpKaILEl KOHAEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIIHANIOB (HANPSHKEHUS) IIPU NOCIEI0BATEIIEHOM COSTMHEHUH KOHIEHCATOPOB.

HccnenoBanue pa3psana KOHICHCATOpa Yepe3 PE3NUCTOpP.

Tema 2. Ilocmosannwlii Inekmpuieckuil mok.

Cuna toka. IlocTOSHHBIH TOK.



VCIoBHS CYIIECTBOBAHMS IOCTOSHHOTO SIEKTPUIECKOro Toka. Mcrounnku Toka. Hanpsoxerune U u DJIC 6.

3axon OMa a71s y4acTka Ieru.

OJNEeKTpUUECKOe CONPOTHUBIECHHE. 3aBUCHUMOCTb CONPOTHUBJICHHS OJHOPOJHOIO IMPOBOJHHKA OT €ro AJUHBI U
IUTOIIA I MIONIEPEYHOTO CEUEHHUs. Y AETBHOE CONPOTHBIICHUE BEIIECTBA.

IlocnenoBarenpHOE, MapayIeIbHOE, CMEIIAHHOE COCIMHEHUE IPOBOAHMKOB. Pacd€r  pa3BeTBIEHHBIX
anextpuydeckux nenei. [Ipasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akon Jxoyns—JIenna.

MoOIIHOCTh TEKTPUUECKOT0 TOKA. TeIIoBasi MOITHOCTG, BEIJAEIsEMas Ha PE3UCTOPE.

O/1C u BHyTpeHHEe CONPOTHUBIIEHHE HCTOYHHKA ToKa. 3akoH OMa i MOJTHOM (3aMKHYTOIN) 2JIEKTpUUYECKON IIEeTIH.
MormmHOCTh HCTOYHHKA TOKA. KOpOTKOE 3aMBbIKaHHE.

KonnencaTop B ieny MOCTOSIHHOTO TOKA.

TexHHueckue YCTpOHCTBAa M TEXHOJOTMYECKHE TMPOLECCHl: aMIepMETp, BOJBTMETP, PpeocTaT, CUYETUHK
JIEKTPUUECKON YHEPTUU.

Hemoncmpayuu.

I/I3MepeHI/Ie CHUJIbI TOKA U HAITPSAXKCHUA.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS IS PE3UCTOPA, JIAMITbl HAKAJIMBAHUS U CBETOAUOIA.

3aBUCHMOCTh CONPOTHUBIICHHS LMIMHIPHYECKUX MPOBOJHHKOB OT JUIMHBI, IUIOMIAZW TONEPEYHOTO CEUYEHHS U
Mmarepuaa.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT COTIPOTUBIIECHUS NIPH OCTOSIHHOM HAIPSKESHUU.

IIpsmoe wm3mepenune OJ[C. KopoTkoe 3amplkaHHE TalbBaHHYECKOTO OJJIEMEHTA W OICHKAa BHYTPEHHETO
COIIPOTUBIICHUA.

Crnioco0bl coeJMHEHNST HICTOYHUKOB ToKa, I/C Oarapeii.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY ITOJIOCAMHI HCTOYHHKA TOKA OT CHJIBI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomoi, NPAKmMuKym.

VccrnenoBaHue CMENIaHHOTO COETMHEHUS PE3UCTOPOB.

M3Mepenne yAensHOTO CONPOTHBIECHUS TPOBOIHUKOB.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT HAIPSDKEHMS TS JTaMIIbl HAaKaTHBaHUsL.

YBenuueHue npeneaa u3sMepeHus amnepMerpa (BOJIbTMETPA).

M3mepenne 3/IC 1 BHYTPEHHETO CONPOTUBIICHUS] UCTOYHHKA TOKA.

HUccnenosanue 3aBucumoctr /]C rabBaHIIECKOTO 3JIEMEHTa OT BPEMEHHU MPH KOPOTKOM 3aMbIKaHHUH.

HccnenoBanue pasHOCTH NOTEHIMANIOB MEXKAY IONI0OCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA B LEMH.

Hccnenosanue 3aBUCUMOCTH MOJIE3HOW MOITHOCTH UCTOYHUKA TOKA OT CHUJIBI TOKA.

Tema 3. Toku 6 pazniuunsix cpeoax.

OrekTpudeckas MPOBOJUMOCTh DPA3IMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTh TBEPABIX METAJLIOB.
3aBHCHUMOCTh COIIPOTUBIICHUS METAIIOB OT Temreparypbl. CBEpXIPOBOJUMOCTb.

OnexTpudeckuii Tok B Bakyyme. CBOMCTBA 3IEKTPOHHBIX ITyYKOB.

[MonynpoBomuuku. CoOCTBEHHass W MpPUMECHasi MPOBOJMMOCTh MNONYNPOBOAHMKOB. CBOMCTBa p—n-mepexoja.
[ToxynpoBoTHUKOBBIE TPUOOPBI.

DJEKTPUYECKUH TOK B JIEKTPOJHUTAX. DIIEKTPOIUTHUYECKAs AMCCOLMAMA. DieKTponu3. 3akoHbl PDapanmes i
3JIEKTPOIIH3a.

OnekTpudeckuif TOK B Ta3ax. CaMOCTOSTENbHBIM M HECAMOCTOSTENBbHBIN pa3psan. Pasnmuunble THIIBI
CaMOCTOATENBHOTO paspsina. Momuus. [Ina3ma.

TexHn4eckue yCTpOHCTBA M MPAaKTHYECKOE NMPUMEHEHHE: Ta30pa3psiIHbIC JIAMIIbI, JIEKTPOHHO-ITy4deBas TpyOKa,
MOJIYPOBOIHUKOBBIE TPHOOPBI: MO, TPAH3HUCTOpP, (OTOAMOJ, CBETOAMOJ|, TallbBaHWKA, pa(uHUpPOBAHHE MEIH,
BBIIJIaBKa AJIFOMUHHUSA, JICKTPOHHAS MUKPOCKOIUSL.

Hemoncmpayuu.

3aBUCHMOCTH COIIPOTUBIICHHS METAIUIOB OT TEMIIEPATYPHI.

IIpoBoAMMOCTE 2IEKTPOIUTOB.

3akoHsI drekTponm3a apayes.

UckpoBoii pa3psan u mpoBOAUMOCTb BO3/AyXa.

CpaBHeHUE IPOBOAMMOCTU METANIJIOB U MOIyIPOBOAHUKOB.

OOHOCTOPOHHSAS IPOBOJUMOCTD JUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomst, npaKmuKym.

Habmronenue >nexTpoiusa.

M3mepenne 3apsaa 0AHOBAIEHTHOTO HOHA.

HccnenoBanue 3aBICHMOCTH COTIPOTHBIIEHHUS] TEPMOPE3NUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH THOJIA.

Du3nyecKuii NPaKTUKYM.



Crioco0bl m3MepeHns: (U3MYECKHX BEIMYMH C HCIIOJIB30BAHHEM aHAJOTOBBIX M LU(POBBIX H3MEPHTEIBHBIX
npuOOPOB M KOMIBIOTEPHBIX [aTYUKOBBIX CHCTEM. AOCONIOTHBIE W OTHOCHUTENBHBIE IIOTPEIIHOCTH H3MEpeHUi
¢usnueckux BennunH. OlleHKa rpaHHMI] MOTPEITHOCTEH.

IIpoBeneHre KOCBEHHBIX M3MEpPEHUH, WCCICAOBAHUNA 3aBHUCHMOCTeH (PH3MYECKHX BEIHYHH, MPOBEpPKa
MPEATOKEHHBIX TUIIOTE3 (BBIOOP W3 PabOT, OMUCAHHBIX B TEMATUYECKUX pasfienax «YUYEeHHUECKHd OJKCIIePUMEHT,
J1abopaTopHbIe pabOThI, IPAKTUKYMY).

Me:knpeaMeTHbIe CBS3HU.

M3yuenne xypca ¢msukum yriayOméHHoro ypoBHA B 10 Kiacce OCYIIECTBIACTCS C YYETOM COIEpIKATEIHHBIX
MEXKNPEAMETHBIX CBsI3€H C KypCaMU MaTEMAaTUKH, 6I/IOJ'IOFI/II/I, XUMHH, reorpaqn/m U TCXHOJIOTHH.

Mescnpeomemnbie nOHAMUSA, C6AZAHHbIE C U3YYEHUEM MENO0006 HAYYHO20 NO3HAHUA: SBICHUC, HAYIHBINA
(akT, runoresa, (U3MUECKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOAEHHWE, SKCIEPHMEHT, MOJACIMPOBAHUE, MOJEIb,
M3MepeHune, NOrPeIHOCTH U3MEPEHUH, N3MEPHUTENIbHBIE TPUOOPHI, IU(pOoBas 1abopaTopHs.

Mamemamuxa: pemieHne cucteMbl ypaBHeHuil. JlnneliHas ¢yHkuust, napaboia, rumnepOoia, X rpaduku u
cBoiicTBa. TpuroHomerpuyeckne (YHKIUH: CHHYC, KOCHHYC, TQHT€HC, KOTAHT€HC, OCHOBHOE TPHIOHOMETPHUECKOE
TOX/1ECTBO. BEKTOPHI U MX MPOEKINH Ha OCH KOOPJIUHAT, CII0KEHUE BEKTOPOB.

Buonozua: Mexanmyeckoe JBW)KEHHE B )KUBOW mpupone, anddysnsi, 0CMOC, TEIUIOOOMEH >KMUBBIX OPTaHHU3MOB,
TETJIOBOE 3arpsA3HEHNE OKPYXKAIOIMIEH Cpeabl, YTHIN3aus OMOOPTaHWYECKOTO TOIUIMBA Uil BBIPAOOTKH «TETIOBOW» H
OJICKTPOOHEPIU, MOBEPXHOCTHOC HATSHXKCHUC M KAIMUWJUIAPHBIC SABJICHUSA B MPUPOAC, DJICKTPUUYCCKHUC ABJICHUA B JKHUBOM
HpUpOJIE.

Xumusa: IACKPETHOE CTPOCHUE BEIECTBA, CTPOSHWE aTOMOB M MOJIEKYJ, MOJb BELIECTBAa, MOJIIPHAs Macca,
IMOJIYYCHUE HaHOMaTEpuajloB, TEIIOBLIC CBOMCTBa TBépJII)IX TCII, )KPI}IKOCTCﬁ N Ta30B, XUIKHEC KPUCTAJLJIbI,
JJIEKTPUYECKHE CBOMCTBA METAJIIOB, SJIEKTPOIUTHYECKas! JUCCOLHAIINS, TAIbBAaHHUKA, HJIEKTPOHHASI MUKPOCKOIIHSI.

T'eozpagpus: B1axXxHOCTH BO3yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE ABIKEHUH C MCIONB30BAHUEM MEXAHU3MOB, YUET CyXOTrO M XKHJIKOTO TPEHHS B
TEXHUKE, CTAaTUYECKHE KOHCTPYKIUH (KPOHINTEHH, peméTyaTsle KOHCTPYKIMH), MCIOJIB30BaHUE 3aKOHOB COXPAHEHUS
MEXaHUKH B TEXHHMKE (TMPOCKOI, BOAOMET M IpYyTHE), ABUTATENh BHYTPEHHETO CrOpaHMs, mapoBas TypOHHA, OBITOBOH
XOJIOAWIBHUK, KOHIUIMOHED, TEXHOJIOIMU MOJTy4eHHs COBPEMEHHBIX MaTepualioB, B TOM 4YHCII€ HAaHOMATEpHAJIOB, U
HAHOTEXHOJOTHM,  JIEKTpOCTaTHUeCcKas  3alluTa, 3a3eMJICHHE  DIEKTPONpUOOpOB,  ra3opas3psiiHble  JIaMIIb,
TTOJIyIIPOBOTHUKOBBIE TIPHOOPEI, TAIEBAHHUKA.

11 KJIACC

Pa3gen 4. DiaekTpoanHaAMHUKA.

Tema 4. Maznummnoe none.

B3auMmopelicTBie NOCTOSIHHBIX MAarHUTOB W IPOBOJHUMKOB € TOKOM. MarHuTHOe noje. BexkTop MarHuTHOU
UHAYKIMY. [IpyHIMI Cyneprno3uiuuy MarHuTHBIX Nojei. JIMHuM MarHuTHON MHAYKLUU.

MarHuTHOE I0JIe IPOBOAHUKA C TOKOM (TIPSMOTO IMPOBOAHUKA, KATYIIKH U KpyroBoro BuTKa). OmeIT Dpcrena.

Cuira Amnepa, e€ HarpaBiieHHE U MOIYJIb.

Cuna JlopeHua, e€ HampaBlieHHEe U MOIYJb. [|BIDKEHHE 3apsKEHHON YacTHIBI B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pab6ora cret Jlopenna.

MarauTHOe 11011€ B BemectBe. DeppoMarHeTHKH, rmapa- u JHaMarHeTHKH.

TexHuueckue ycTpoOHCTBA M TEXHONOTMYECKME TPOLECCHl: IPUMEHEHHE IOCTOSIHHBIX  MAarHuTOB,
3JIEKTPOMAarHUTOB, TECTEP-MYIBTUMETD, SIEKTPOIBUTaTENb SIKOOH, YCKOPHUTENN SIIEMEHTapHBIX YaCcTHII.

Hemoucmpauyuu.

KapTtuna nuHuA HHIYKIIMA MarHUTHOTO TI0JIS1 TIOJIOCOBOTO M TIOJJKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMI MarHMTHOM WMHIYKUMU TOJIS JUIMHHOTO MPSMOrOo MPOBOJHHKA M 3aMKHYTOTO KOJIBIIEBOIO
MIPOBOTHIKA, KATYITKH C TOKOM.

BsaumozelicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JlopeHIa Ha MOHBI JIEKTPOJIUTA.

Habmonenne nBmXeHNs MydKa 3JIEKTPOHOB B MATHUTHOM IIOJIE.

[TpuHOMT NeWCTBHS SJEKTPOM3MEPHUTEILHOTO MPUOOpa MarHUTOANEKTPUIECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomst, npakmuxkym.

HccnenoBanne MarHUTHOTO TIOJIS TOCTOSHHBIX MarHUTOB.

HccnenoBanue cBOCTB (heppoMarHeTHKOB.

HccnenoBanue neiicTBUs NOCTOSHHOIO MAarHUTa Ha PAMKY C TOKOM.

Msmepenue cuibl Ammepa.

W3ydenne 3aBUCUMOCTH CUIIBI AMIIEpa OT CHUJIBI TOKA.

OnpeneneHre MarHUTHOM HHAYKIUY HA OCHOBE U3MEPEHMsI CHIIBI AMIIepa.

Tema 5. Dnekmpomaznumnan UHOYKYuUs.



SIBneHne snekTpoMarHWTHOM wWHAYyKUuH. [loTox Bekropa MarHuTHOW WHOyKImu. JOJIC wHIyKIuH. 3akoH
anekTpoMarauTHoi nHaykuuu ®apaznes. Buxpesoe anexkrpudeckoe noie. Toku Oyko.

O/1C MHAYKIHU B IPOBOJIHUKE, NBAXKYIIEMCS B OJTHOPOIHOM MarHUTHOM ITOJIE.

IIpaBuno Jlenua.

WunyktuBHOCTh. KaTymka HHOYKTHBHOCTH B IIENIM IIOCTOSIHHOTO TOKa. SIBineHwme camomHaykuuu. JSJC
CaAMOUHTYKITUH.

DHeprusi MarHUTHOTO TIOJIS KaTYITKH C TOKOM.

DNeKTpOMarHuTHOE TI0JIE.

TexHUUECKHE YCTPOWCTBA M TEXHOJOIMYECCKHE IIPOIECChl: HHIYKIMOHHAS IIeYb, COJICHOWJ, 3allluTa OT
SNEKTPHU3AIMHA TEIl P TBIKCHUN B MATHUTHOM I10JIe 3EMITH.

Jemoncmpayuu.

HaGntonenue siBieHus 3IeKTPOMAarHUTHOM WHITYKIUH.

HUccnenosanue 3apucumoctd DJ]C MHIYKIIMKA OT CKOPOCTH U3MEHEHHS MATHUTHOTO ITOTOKA.

IIpaBuio Jlenua.

[Tagenue MarauTa B aJJFOMHUHHACBOM (MEIHOMN) TpyOe.

SIBneHMEe caMOMHIYKIIUH.

HUccnenosanne 3apucumoct D/1C caMOMHIYKIIMK OT CKOPOCTH U3MEHEHHS CHITBI TOKA B TICTIH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, RPAKMUKYM.

HccnenoBanue ABJICHUS 3JICKTPOMArHUTHOW MHTYKIIHH.

OmnpeneneHne MHIYKIIMA BUXPEBOTO MATHUTHOTO TIOJIS.

HCCHC}]OB&HHG SABJICHUA CaMOUHIYKIHUH.

COopKa MOJIEH IEKTPOMArHUTHOTO TeHepaTopa.

Pa3nen 5. KoJsieOaHusi M BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Kosnebarenphas cucrema. CBOOOAHBIC KOJICOAHUS.

lapmonndeckue xonebanms. KnHematndeckoe W AHMHAMHYECKOE ONMMCAHHWE. DHEPreTHUECKOE ONHMCaHWe (3aKOH
COXpaHCHHS MEXaHHMYECKOW »JSHeprum). BBIBOI NWHAMHYECKOTO OIHMCAHUS TapMOHHYECKHX KOJNe0aHWH W3 uX
SHEPreTUUECKOT0 U KHHEMATHUECKOTO OTHUCAHHMS.

Awmmumntyna u (aza koneOanwii. CBS3b aMIUTUTY/IBI KOJICOAHUNA UCXOIHOMN BEIMYMHEI C aMILUTUTYIaMU KOJcOaHMiA
e€ CKOPOCTH U YCKOPEHUS.

IMepuon u uactota konebGanuid. [lepros Manbix CBOOOMHBIX KOJcOaHHMI MaTeMaTHUECKOro MasTHHKA. [lepuon
CBOOOJTHBIX KOJICOAHUH TIPYKUHHOTO MasTHHKA.

[Monsitne o 3aTyxarommx KoneOaHWsx. BrHyxkaeHHBIe koneOanus. PesoHanc. PezonancHas kpuas. Bmusame
3aTyXaHUs Ha BUJ PE30HAHCHOW KPHBOH. ABTOKOJICOAHMS.

TexHUUECKHUE YCTPOWCTBA M TEXHOJIOTUYCCKHE TIPOIIECCHI: METPOHOM, 4Yachl, Kayelld, MY3bIKaJbHBIC
WHCTPYMEHTEHI, ceficmorpad.

JHemonucmpavyuu.

3anuck KoJaeOaTeTFHOTO IBHKCHUS.

Habmonenre He3aBUCHMOCTH TIEPHOa MAITBIX KOJICOAHMIA Tpy3a HA HUTH OT aMIUTATY/TBL.

HccnenoBanue 3aTyxalomux KoJxeOaHUH M 3aBECHMOCTH IIEPHOAa CBOOOTHBIX KOJICOaHUH OT COMPOTHUBIICHUS.

HccnenoBanue konebaHuii rpy3a Ha MACCUBHOMW MPYKHHE C 1IENbI0 (POPMUPOBAHUS ITPEACTABICHUI 00 HeaIbHOM
MOJICJH TIPY>KHHHOTO MasTHHUKA.

3aKoH COXpaHEHUS SHEPTUH MIPH KOJIeOAHUAX TPy3a Ha MPYKIHE.

VccnenoBanue BEIHY)KICHHBIX KOJICOAHUI.

Habmonenne pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomst, npakmuxkym.

N3mepenne neproga cBOOOTHBIX KOIEOAHUH HUTSHOTO U MPYXHHHOTO MasSTHUKOB.

M3ydeHne 3aKOHOB IBMIKCHUS TEJa B X0/1€ KOJICOAHUH Ha YIIPYTrOM IMOJIBECE.

W3y4eHne MBMKEHUS HUTSHOTO MasTHUKA.

IIpeobpa3oBanue SHEPTUN B IPY>KUHHOM MasiTHHKE.

HccnenoBanre yObIBaHUS aMILIMTYIbI 3aTyXAIOIMIAX KOJICOaHUH.

HccnenoBanme BEIHYKICHHBIX KOJCOaHUI.

Tema 2. dnekmpomaznumnuvie Koaedbanus.

KonebarenbHbiii kKOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAaHHS B HCaJbHOM KOJIEOATEILHOM KOHTYpE.
®opmya Tomcona. CBsI3b aMIDIATYTBI 3apsiia KOHICHCATOPA C aMILTUTYIOM CHIIBI TOKA B KOJICOATEeTFHOM KOHTYE.

3aKoH COXpaHEHUS SHEPTUH B UACATHHOM KOJIe0aTeIbHOM KOHTYPE.

3aTyxa}0ume QJICKTPOMArHuTHBIC KOJ'IC63.HI/I${. BBIHy)K]leHHI)Ie QJICKTPOMArHuTHBIC KOJ'[e6aHI/I$[.

ITepemenHsbIit TOK. MOIIHOCTh TEPEMEHHOTO TOKAa. AMIUIMTYJHOE W ACWCTBYIOIIEe 3HAYCHHE CHIIBI TOKA H
HaTIPSDKCHUS TIPU pa3InIHON opMe 3aBUCHMOCTH IEPEMEHHOTO TOKa OT BPEMEHH.



CuHycOMaNbHBIA IEpeMEHHbIH TOK. Pe3ucrop, KOHAEHCATOP M KaTyllKa HWHIYKTHBHOCTH B LENH
CHUHYCOMAAJIBHOTO IIEPEMEHHOTO TOKa. Pe3oHaHc TokoB. Pe30HaHC HanpsKeHUH.

Wneanvuelii Tpanchopmatop. [IpoussoacTso, nepenaya U norpedIeHne HIEKTPUUECKON SHEPTUH.

OKOJIOTHYECKNE PHUCKH IIPH MPOHM3BOJACTBE IUIEKTPOIHEpruu. KymbTypa HCIOIB30BaHMSA BICKTPOIHEPTHH B
IMOBCEIHECBHOM >KH3HH.

TexHn4eckue ycTpoicTBa U TEXHOJIOTHYECKUE TIPOLIECCHI: IIEKTPUUYECKUI 3BOHOK, TEHEPaTop MEePEMEHHOT0 ToKa,
JIMHUHM JIEKTpoIiepeiay.

JHemonucmpavyuu.

CB00O/JHBIE DIIEKTPOMArHUTHBIE KOJIeOaHusl.

3aBUCHMOCTh YaCTOTHI CBOOOHBIX KOJIEOAHUH OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcmutorpaMMBI AIEKTPOMarHUTHEIX KOJIeOaHui.

I'eneparop He3aTyXaroIUX MEKTPOMArHUTHBIX KOJeOaHuil.

Mozenb 3JIeKTpOMarHUTHOTO TeHepaTopa.

BoIHYyKI€HHbBIE CHHYCONIAIbHBIC KOJIEOaHus.

Pe3I/ICTOp, KaTylika MHAYKTUBHOCTHU U KOHACHCATOP B LHETIU IEPEMEHHOI'O TOKaA.

Pe3onaHc npu mociie0BaTeNbHOM COSJMHEHUN PE3UCTOPa, KaTyIIKH HHIYKTUBHOCTH M KOHAEHCATOPA.

YCTpoicTBO M IPUHIHAT ASHCTBHS TpaHChOpMaTopa.

Mozenb TMHUM 3JIEKTPOIepeIayn.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomol, RPAKmMuUKym.

Wzyuenune TparchopmaTopa.

HccnenoBaHue epeMeHHOTO TOKa Yepe3 MOCIeA0BaTeNbHO COeTMHEHHbBIE KOHICHCATOP, KATYIIKY U PE3UCTOP.

HabG:roieHne 251eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHHKOB CBETA B LIEIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbLE 60JIHDL.

MexaHnyeckue BOJIHBI, YCJIOBUA UX paCpOCTPaAHCHUA. Honepeqmﬂe 1 IPpOAOJBHBIC BOJIHBI. Hepnon, CKOpPOCTH
pacripocTpaHeHusl M JiMHA BOJHBL. CBOWCTBA MEXaHMYECKHMX BOJIH: OTpaKEHHE, NpelIoMIIeHHe, MHTep(hepeHuus M
T paKIus.

3BykK. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[ITymoBoe 3arpsi3HEHHE OKPY>KaIOIIEei Cpebl.

OJEeKTPOMAarHUTHBIC BOJHBL. Y CIOBUS M3ITyYEHHS HJICKTPOMAarHUTHBIX BOJH. B3anMHas opueHTanusi BEKTOPOB B
3JIEKTPOMAarHUTHOU BOJIHE.

CBoiicTBa AJIEKTPOMAarHUTHBIX BOJIH: OTPaKCHHE, PEIOMIICHHE, TTOJIIpU3anusl, nHTepdepeHIns 1 Au(paKus.

[ITkana 31eKTPOMarHUTHBIX BOJH. [IpMEHEeHHE 3JIeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI pafuOCBsI3Y U TeNeBUAeHUs. Pagronokamuys.

DJIeKTPOMAarHUTHOE 3arpsi3HEHHE OKPYKaloIeil Cpeapl.

TexHn4eckue ycTpocTBa M NMPAKTUUECKOE NMPUMEHEHHUE: MY3bIKaJbHbIE HHCTPYMEHTHI, pajiap, paluonpuéMHIK,
TEJNEeBU30D, aHTeHHa, TeaedoH, CBYU-neus, yapTpa3sByKoBas JMArHOCTHKA B TEXHUKE M MEIUIHHE.

JHemoncmpavyuu.

O6pazoBaHne n pacrpoCTpaHEHUE MONIEPEYHBIX U ITPOIOIBHBIX BOJIH.

Kounebmromeecst Tes1o kak HCTOYHUK 3BYKa.

3aBUCUMOCTH JUIMHBI BOJIHBI OT YaCTOThI KoJiIeOaHHI.

Habmronenne oTpaykeHus ¥ IPETOMIICHHST MEXaHUYECKHUX BOJTH.

Habmonenne naTepdepennnn u AudpaKiud MeXaHHIeCKUX BOJTH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa ynbTpa3ByKa 1 €ro IPHUMEHEHHE.

Hab6nronenne cBs3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOH 1 9aCTOTON KOJIEOaHHH.

HccnenoBanne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKCHME, IPEIOMIICHHE, MNOJspu3anus, Judpaxuus,
nHTEpdEpeHIHs.

Oo6HnapyxeHne HHQPaKpacHOTO U YIETPa(hHUOIETOBOTO N3ITYICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnwvie padomst, npaKmuKxkym.

Wzyuenne napaMeTpoB 3BYKOBOH BOJIHBI.

Wzyuenne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsimonuHeiiHOe pacipocTpaHeHHE CBeTa B OJHOPOAHOM cpene. JIyd cBeTa. ToueuyHblil HCTOYHUK CBETA.

OtpakeHne cBera. 3aKOHBI OTpakeHHUs! cera. [locTpoeHune m3o0pakeHHH B TockoM 3epkaie. Cdepuueckue
3epKaia.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUSI cBeTa. AOCOIOTHBINA MOKa3aTrenb MperomiieHus. OTHOCUTEIbHBIN
MOKa3aTenb MHpesoMieHus. [loCTOSHCTBO 4YacTOTHI CBETa W COOTHOLIGHHWE JUIMH BOJIH TpU  IIepexoje
MOHOXPOMAaTHYIECKOTO CBETa Yepe3 IPaHMILy pa3zeia ABYyX ONTHYECKHUX CPE.

Xop nmyueii B mpusme. Jucniepcust ceeta. CroxHbIi coctaB Oenoro ceta. L[Ber.



[TonHoe BHyTpeHHEe oTpaxkeHHUe. IIpeieNbHbIA yro HOIHOTO BHYTPEHHETO OTPaKEHHS.

Coluparonie ¥ paccenBarolue JuUH3bL. ToHKass auH3a. DOKYCHOE pacCTOSIHME M ONTHYECKasl CHJla TOHKOW
JIMH3BL. 3aBHCUMOCTH (JOKYCHOTO pPACCTOSIHUS TOHKOW CQepHd4ecKkod JIMH3BI OT €€ TEeOMETPHH M OTHOCHTEIIBHOTO
MOKAa3aTeIsl MPEIIOMIICHHSL.

@opMyJia TOHKOM JIMH3BL. Y BEJIMYEHHE, JaBAEMOE JTMH30M.

Xon nyda, NMpoOUIEAIIEro JIMH3Y MOJ NPOU3BOJNBHBIM YyIJIoM K e€ TiaBHOM onrudeckodt ocu. Iloctpoenue
N300paKEHUH TOUKU M OTPE3Ka MPSIMOH B COOMPAIOIINX M PACCEUBAIOLINX JIMH3aX M X CHCTEMaX.

OnTrueckue mpuOopsl. Paspemaromas ciocoGHOCTh. ['T1a3 Kak onTHYECKas CHCTEMa.

[Ipenensl MPUMEHUMOCTHA FTEOMETPUUECKOUN ONITHUKH.

BonnoBas onrtuka. MHTepdepennus cBera. KorepeHTHbIe MCTOYHHMKH. YCIOBHS HAOMIONCHHUS MAKCHMyMOB H
MHHUMYMOB B HWHTEP()EPEHIMOHHONH KapTUHE OT JBYX KOTEPEHTHBIX HMCTOYHUKOB. IIpHMepsl KJIacCHYEeCKUX
uHTEp(EPEHINOHHBIX CXEM.

Hdudpakuus cera. JudpaknuonHas pemérka. YcioBue HAOMIOAEHHS IJaBHBIX MaKCHMyMOB NpH NaJeHUH
MOHOXPOMAaTHYECKOT0 CBETa Ha JU(PPAKINOHHYIO PEIIETKY.

Ilonspuzanus ceera.

TexHn4eckue yCTPOHCTBA M TEXHOJOTMYECKHE IPOLECCHI OUYKH, JIyNa, IEPHCKOI, (OToamnmapaT, MUKPOCKOI,
MPOEKIMOHHBIN ammapat, TPOCBETICHUE ONTHKH, BOJIOKOHHAS ONTHKA, TU()PAKIHOHHAS PEIETKA.

JHemoncmpavyuu.

3aKOHBI OTPaXKEHUS CBETA.

HccnenoBanne npenoMIICHHS CBETA.

HaGuntoieHue nosTHOro BHYTPEHHETO OTpakeHHs. Mojielib CBETOBO/IA.

HccnenoBanue xoa CBETOBBIX IMYYKOB Yepe3 MIIOCKONapalIebHYIO INIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paKeHHUH B TMH3AX.

Mopenu MUKpOCKOIIa, TEJIECKOIA.

Habnronenue naTepdepeHIum cBeTa.

Habroienne 1BeTOB TOHKUX IIEHOK.

HabOmnronenue nudpakunu ceera.

N3ydyenue 1udpakiMOHHOMN PEHIETKH.

Hab6mronenne nqudpakunoHHOTO CHEKTpa.

Habmonenne nucnepcun cBeTa.

HaGmonenue nosnspusanuu cBera.

[TprmeneHne MONIIPOUIOB I U3YUCHUSI MEXaHUIECKUX HAIPSDKEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomst, npakmuxym.

W3mepeHne nmokazaTens IpeloMIICHHs CTeKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSTHHS OT BEIIECTBA (HA MPUMEPE KHUKUX JIUH3).

Wzmepenne GpoKyCHOTO pacCTOSIHUS pacCeHBAIOIINX JINH3.

[MonyueHne n300paXKeHUs B CUCTEME U3 IUIOCKOTO 3e€pKajia M JMH3BL

[Nonmy4enne n300paskeHNs B CUCTEME U3 JIBYX JIHH3.

KoncrpynpoBanne TeeCKONMYECKNX CHCTEM.

Habmonenne nudpaxkmmu, nHTEpGHEPEHIINHN U TOISIPU3AIIH CBETA.

N3yyenue nonspusanuu cBeTa, OTPAKEHHOTO OT IOBEPXHOCTH JUAJIEKTPUKA.

Wzyuenne naTEepdepeHINN Ta3epHOTO N3ITyUCHMS Ha ABYX HICTIX.

Hab6mroaenne nucnepcu.

HaGmonenue u uccnenoBanue AnppakiiMmoOHHOTO CIIEKTPa.

W3mepenune [UIMHBI CBETOBOH BOJIHBI.

[Moryuenne criekTpa U3Ty4eHHsT CBETOANO/IA TIPH IIOMOIIH AU(PPAKIIHOHHON PEIIETKH.

Pa3gen 6. OcHOBBI cIeINAJILHON TEOPHH OTHOCHTEILHOCTH.

I'paHuIB MPUMEHNMOCTH KITACCHYECKOH MeXaHUKH. IlocTynaTsl cienuaibHON TEOPHH OTHOCHTEIILHOCTH.

IIpocTpancTBeHHO-BpeMeHHO# nHTEepBal. [IpeodpasoBanus Jlopenma. YciaoBrue mpuauHHOCTH. OTHOCHTEIBHOCTD
OJTHOBPEMEHHOCTH. 3aMe/ICHHEe BPEMEHHU U COKPAIICHUE JITUHBL.

OHeprusi ¥ UMITYJIbC PENSITHBUCTCKOM YaCTHIIBI.

CBsI3b MaCCBHI € PHEPIHEH U UMITYJIbCOM PENIITHBUCTCKON YaCTUIIBI. JHEPTHUs TOKOSI.

TexHuueckrue yCTpONCTBA U TEXHOJIOIMYECKHE MPOLECCHI: CIIyTHUKOBBIE NIPUEMHUKHU, YCKOPUTEIN 3apsKEHHBIX
YaCTHII.

Y4yeHn4yecknii SKCIIEPUMEHT, 1a00paTOpHbIE pabOThI, MPAKTHKYM.

Omnpenenenne UMITyJIbCa U SHEPTHU PEIATUBUCTCKHUX dacTull (1o ¢oTorpadusiM TpeKoB 3apsKEHHBIX YacTHI[ B
MarHuTHOM TIOJIE).

Pasnen 7. KBantoBasi pusmnka.

Tema 1. KopnycKkynapno-6011060it 0yanusm.



PaBHOBecHOE TerioBOe HM3NMydeHHE (M3NydeHHE aOCOIMIOTHO 4€pHOro Tena). 3akoH cMmemeHus Buaa. ['mmortesa
IInanka o KBaHTaXx.

®oToHBI. JHEPrust U UMIYIBC GPOTOHA.

®ororppexr. Ompiter A. I'. CromeroBa. 3akoHbl (orodddekra. YpaBHenue IDifHmTeiHAa 118 (HoTOdIPPEKTa.
«KpacHast rpanuma» potosddekra.

JaBnenue cBera (B 4aCTHOCTH, JIaBJICHWE CBETa Ha aOCOJIOTHO IOIIOMIAIONIYI0 M aOCONIOTHO OTPaXKaIOIIyIo
noBepxHocTh). OnbiTl [1. H. JIeGenena.

BomnoBeie cBoiicTBa wacTun. Boxmsl ne bpoiina. [[nuna BomHBI e bpoitns u pa3smeps! obiacTd JTOKaTH3aIid
JBIDKYIIEHCs 9acTHIbl. KopImycKyIsipHO-BOJTHOBOM yainu3M. [ludpakuus 21eKTpOHOB Ha KpHCTaLIaX.

Crneunduxka n3mepennii B Mukpomupe. CooTHomeHUs HeonpeaenéHuocreil I eiizendepra.

TexHndyeckue yCTpPOWCTBA UM TEXHOJOTMYECKHE IPOLECCHL: CIIEKTPOMETp, (oTodaeMeHT, (GoTomaTuuk,
TYHHEJIbHBI MUKPOCKOII, COJTHEYHAas! OaTapesi, CBETOIUOI.

JHemoncmpavuu.

®oTo3( ekt Ha ycTaHOBKE C IMHKOBOMN TTACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO (hoTodhdekTa.

HccnenoBanue 3aBUCUMOCTH COTIPOTHBIICHUS ITOJYIPOBOIHUKOB OT OCBEIIEHHOCTH.

CeTonno.

ConnHeuHnas O6arapest.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomol, RPAKmMuKym.

HccnenoBanue goTtopesncropa.

N3mepenne nocrosiaHol [1anka Ha ocHOBE nccnenoBanus Gporodddekra.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA Uepe3 CBETOAMO/ OT HaNpPsHKEHUSL.

Tema 2. @uzuka amoma.

OTBITHI IO MCCIIEOBAHUIO CTPOEHUS aToMa. [1manerapras monens atoma Pesepdopra.

[Mocrynatel bopa. Mznydenue u mornomieHue (OTOHOB IMPH MEPEXOJie aTOMa C OJHOTO YPOBHSI SHEPruH Ha
JIpYTrOH.

Bunsr ciextpoB. CriekTp ypoBHEH HEpPTHH aTOMa BOJOPOAA.

CrioHTaHHOE U BBIHYXJIEHHOE U3NTyueHue cBeta. Jlazep.

TexHndeckue ycTpoiicTBa M TEXHOJOTMYECKHE IIPOIECCHI: CIEKTPAIBHBIM aHalu3 (CIEKTPOCKOI), Jasep,
KBAaHTOBBIN KOMIIBIOTEP.

JHemoncmpavyuu.

Monens ombita Pesepdopaa.

Habnronenne nuHEHYaTHIX CIEKTPOB.

YeTpolcTBO U AEHCTBUE CUETUNKA HOHU3UPYIOLUX YaCTHILL.

OnpeneneHye ATMHBI BOJIHBI Ja3€pPHOTO U3ITy4YEHUS.

Yuenuueckuit saxcnepumenm, nabopamophule pabomol, NPAKMUKYM.

Hab6nronenne muHEHYaTOrO CIIEKTpa.

HccnenoBanue criekTpa pa3peKeHHOTO aTOMapHOI'0 BOAOPO/a U M3MepeHHe MoCTosIHHOM Puidepra.

Tema 3. Quzuka amomnozo a0pa u IemMeHmapHvlX YAcmuy.

Hyxmonras monens sapa ['elizenOepra—Banenko. 3apsn siapa. MaccoBoe uncio siapa. M3oTomsl.

PaanoaktuBHOCTh. Anb(a-pacnaj. INeKTPOHHBIN U TIO3UTPOHHBIH OeTa-pacnaj. ['aMMa-u3nydeHue.

3aKOH pagMOaKTUBHOTO pacnana. PajgnoakTHBHBIE M30TONBI B npupojae. CBoiicTBa HOHU3UPYIOUIETO M3IIyYCHHUS.
BrusHue pagioakTHBHOCTH Ha JKUBBIE OpraHu3Mbl. EcTtecTBeHHBIH QoH m3myueHns. J{o3uMeTpus.

DHeprusi CBs3M HyKIIOHOB B syjipe. SlnepHbie cuiibl. JIedekt maccol sapa.

Snepuble peakunu. Jleqenue U cuHTE3 siuep. SnepHble peaktophl. [IpoGieMbl ynpapisieMoro TepMOsIEpPHOTO
CHHTE3a. DKOJIOTHIECKHE ACTIEKTHI Pa3BUTHUS SAEPHOI SHEPTeTHKH.

MeTo/1bI perUCTpaLIK ¥ NCCIIEOBAHHS JIEMEHTAPHBIX JaCTHII.

dynnameHTanbpHBIE B3auMopeiicTBus. bapronsl, Me30oHbI 1 JenToHbl. IIpencraBnenue o CtaHIapTHOW MOJIEIH.
KBapk-riooHHas MOAEb apOHOB.

Om3uka 3a npegenamu CrangapTaoil Moxenn. TéMHas MaTepust 1 TEMHAS YHEPTHUS.

EnuHcTBO (hr3nveckoil KapTHHBI MHPA.

TexHndeckue ycTpoiicTBa M TEXHOJIOTMYECKHE IPOLECCH: JO3MMETp, Kamepa BuibcoHa, siiepHBI peakTop,
TEPMOSIIEPHBIN peakTop, aTOMHass 60M0a, MAarHUTHO-PE30HAHCHASI TOMOTpadus.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

HccnenoBanne TpeKoB yacTuIl (110 TOTOBBIM (oTorpadusim).

HccnenoBanne paanoakTHBHOTO ()OHA C HCTIOIB30BAaHUEM 03MMETpa.

I/I3yquI/Ie TIOTJIOLICHUA 66Ta-qaCTI/IH AJIIOMUHHECM.

Pa3gen 8. DjieMeHTBI aCTPOHOMUM M ACTPOPU3MKH.

Otanel pa3BUTHS acTPOHOMHMH. [IpHKIamHOE M MHPOBO33PEHUYECKOE 3HAUEHHE acTpoHOMHUM. [IpuMeHMMOCTB
3aKOHOB (PU3UKH JUIsi OOBSICHEHHST IPUPO/IbI KOCMUYECKUX OOBEKTOB.



Mertonpl  acTPOHOMHYECKHX —HcciieoBaHUH. COBpEeMEHHBIE ONTHYECKHE TEJECKOIBl, pPaAnOTENIECKOIIbI,
BHeaTMOC(epHast aCTPOHOMHSI.

Bupn 3Bé3nnoro HeOa. Co3Besnus, ipKue 3BE3/1bl, IUTAHETHI, UX BUANMOE JIBIDKCHHUE.

ConHeyHas cucTema.

Comnnue. ConHeuHast akTUBHOCTb. MicTounuk sHepruu CoiHIa U 3BE3I.

3BE3/bI, UX OCHOBHBIE XapaKTEpUCTHKH. JlMarpamMma «CHEKTpPaJbHBIA KJIacC — CBETHMOCTBY». 3BE3ABI ITIaBHOM
MOCIE0BATENBHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTB» JJI 3BE3J INIABHOWM MOCIEIOBATENBHOCTU. BHyTpeHHee
ctpoenue 3B¢31. COBpEMEHHBIE ITPEACTABICHUS O IPOUCXOKIECHUH U 3Bomonyy CostHIIA ¥ 3BE3/1. DTarbl XKU3HH 3BE3.

Mueunsiii Ilyte — Hama Damaktuka. Ilomosxenme u nBwkeHue Connna B [amaktuke. Tumsl ramakTuk.
Pagnoranaktrky u kBazapsl. UEpHBIE ABIPHI B SApax ragakTHK.

Bceenennas. Pacmmpenne Bcenennoii. 3akon XaO6ma. Pasz6eranme ramaktuk. Teopust Bombmoro B3peiBa.
PenukToBOE U3nyueHue.

Macmrrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMIH.

Yuenuueckue nabnwoenus.

HaGmronennst 3BE3aHOr0 He6a HEBOOPY)KEHHBIM TJ1a30M C HMCIHOJIB30BAaHUEM KOMITBIOTEPHBIX NPHIOKEHUN IS
OTIpEJICTICHUs] TIOJIOXKEHHsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3fus CeBEpHOTO IONyHIapHs H
SIpPKUE 3BE3/IBI.

Habnronenus B teneckon JIyHbI, INIaHET, TYMaHHOCTEH M 3BE3HBIX CKOTIIICHHUH.

Du3uyecKknii NPaKTHKYM.

CriocoObl m3MepeHusi (U3MYECKUX BEIMYMH C HCIOJIb30BAHUEM aHAJIOTOBBIX M LU(POBBIX H3MEPHUTEIBHBIX
NpuOOpOB M KOMIIBIOTEPHBIX JIATYMKOBBIX CHCTEM. AOCONIOTHBIE ¥ OTHOCHTENBHBIE ITOTPEHIHOCTH H3MEpEeHHH
¢usnueckux BennunH. OleHKa rPaHHMI] TOTPEITHOCTEH.

IIpoBeneHre KOCBEHHBIX M3MEPEHUH, WCCICAOBAHUNA 3aBHCUMOCTEH (PH3MUYECKMX BEIMYMH, MPOBEpKa
MPEUIOKEHHBIX THIIOTe3 (BBIOOpP M3 paboT, OMUCAHHBIX B TEMATHYECKUX pasfeiax «YYeHHYEeCKUH 3KCIIepHMEHT,
nmabopaTopHEIC PabOTHL, TPAKTUKYM) ).

O000maroniee NOBTOPeHUE.

O0oO0mieHre W cuUcTeMaTu3alMs COZAEpKaHusl pasfeioB Kypca «MexaHuka», «MouekyisipHas ¢Gu3MKa U
TEPMOJMHAMHUKAY, «DJIEKTpoJUHAMHKay», «Konebanust n BoiHBD, «OCHOBBI CIEIMAJIbHONW TEOPHH OTHOCHUTEIBHOCTH,
«KBanToBas ¢uznka», «MEMEHTbI aCTPOHOMHH M aCTPODHU3UKI.

Ponb ¢u3MKM W acTpoOHOMHM B HSKOHOMHYECKOH, TEXHOJOTMYECKOH, COLMAIILHOM M STHYecKoil cdepax
JIeSITEIFHOCTH YeJIOBEKa, POJb M MECTO (M3MKH M acCTPOHOMHHM B COBPEMEHHON HaydHOW KapTHHE MHpa, 3HaYCHHUE
OTHCATENBFHON, CHCTEeMATHU3UPYIOMEH, OOBSICHUTEIHHONH M TIPOTHOCTHYECKONW (YHKIWH (U3NIECKOH TEOpUH, POJb
(usnueckoit Teopur B GOPMUPOBAHUH NPEICTaBICHUH 0 (PU3NUECKOI KapTHHE MHUPA, MECTO (DU3MUYECKOI KapTUHBI MHPa
B 00IIEM psIZly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUN O IIPUPOJIE.

MesknpeaMeTHbIe CBSI3H.

W3yuenune kypca ¢usumku yriayon€HHOro ypoBHsA B 11 kigacce OCYIIECTBISICTCS € yUETOM COICPIKATEIBHBIX
MEXXIPEIMETHBIX CBSI3€H C KypcaMy MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpadiy 1 TEXHOJIOTHH.

Mesicnpeomemnsvie nonamus, céA3AHHbLIE C U3YYEHUEM MENO006 HAYYHO20 NO3HAHUA: SBIECHUE, HAY4YHBII
(akT, rHmoresa, (U3MUECKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOAEHHWE, SKCIEPHMEHT, MOJACIMPOBAHUE, MOEITb,
M3MepeHune, NOrPeIHOCTH U3MEPEHUH, N3MEPHUTENbHBIE TPUOOPHI, IU(POBas 1abopaTopHs.

Mamemamuxa: pelmieHHE CHCTEMBI ypaBHEHHH. TpuroHomeTpudeckue (pyHKIWHU: CHHYC, KOCHHYC, TaHTEHC,
KOT@HI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOPBI M MX NPOEKIUH HAa OCH KOOPAHHAT, CIO0KECHHE
BeKTOpoB. Ilpom3BojHble sneMeHTapHbIX (GYHKIMHA. [Ipu3Haku mOMOOMS TpPEYroJIbHUKOB, OIPEAEICHHE ILUIOMIAan
IUIOCKKX (Uryp u 00BEMa Tel.

Buonozua: »>neKkTpudeckue SBICHUS B JKHBOH IpHpOAE, KoieOaTenbHbIC IBIDKCHUS B JKHBOM TIPHPOZE,
9KOJIOTUYECKUE PHUCKH IIPH INPOU3BOJCTBE 3JIEKTPOIHEPIHHU, DJICKTPOMArHUTHOE 3arps3HEHHE OKpY’Karolled cperpl,
YJIBTPa3ByKOBasl TUarHOCTUKA B MEAULIMHE, ONITUYECKUE SIBJIICHUS B XKHUBOU IPUPOJE.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPHUCTAIMIECKAasl CTPYKTypa TBEPABIX TEN, MEXaHU3MbBI 00pa30BaHMSA
KPUCTAJLINYECKON PEIIETKY, CIIEKTPaIbHbIN aHAJIN3.

T'eocpagpua: wmarnuTHble TONMIOCAa 3€MIIM, 3QJIE)KM MarHUTHBIX pyJ, (QOTOCHhEMKA 3EMHOH ITOBEPXHOCTH,
ceiicmorpad.

Texnonozusn: npuMeHEHHE TOCTOSHHBIX MarHUTOB, SJIEKTPOMAarHUTOB, JJEKTpOIBHUrarenb SIkoOu, reHeparop
MEPEMEHHOT0 TOKA, WHAYKLUOHHAs Ie4b, JUHHUU DJEKTpolepenad, 3JIEeKTpOABUraTenb, pagap, pPaguoONpUEMHUK,
TeNeBU30p, aHTeHHa, TenedoH, CBU-neub, ynbTpa3sBykOBas IHArHOCTHKA B TEXHHKE, HPOCKIMOHHBIA ammapar,
BOJIOKOHHAsI ONTHKA, COJIHEYHAas OaTapesi, CIlyTHUKOBBIE MPUEMHUKH, AZICPHAS SHEPTE€THKA €€ Pa3BUTHA.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOTPAMMBI 110 ®U3UKE HA YPOBHE
CPEJAHET'O OBUIET'O OBPA3OBAHUAJIIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATbI

JInyHOCTHBIE pe3yabTaTbhl OCBOCHHs yueOHOro mnpeamera «®Pusnka» JOKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTh 00YUaIOIIMXCS PYKOBOJCTBOBATLCS CHOPMUPOBAHHON BHYTPEHHEW MO3UIIMEH
JUYHOCTH,  CHUCTEMOH  IIEHHOCTHBIX  OPHUCHTAlMH, IMO3MTHUBHBIX  BHYTPEHHUX  YOCKICHMIA,
COOTBETCTBYIOUINX TPAAWIMOHHBIM IIEHHOCTSM POCCHIICKOTO OOIIEeCTBa, pACIIMpPEHHE >KU3HEHHOTO
OTBITA W OIBITa JACSITEIFHOCTH B TPOILECCe pEANTN3aldid OCHOBHBIX HANpPaBICHUH BOCHHUTATEIHHOMN
JIESITETHOCTH, B TOM YHUCIIE B YaCTH:

rPa’KAaHCKOr0 BOCTIMTAHMS
¢ chOPMHUPOBAHHOCTh TPAKIAHCKONW MO3UIHMK O0ydaromerocss Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIEeCTBa;
® IPUHSATHE TPAAWIUOHHBIX OOIIEYEIIOBEUECKUX TyMAaHHUCTHYECKHX H JAEMOKPATHYECKUX
IICHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYHO JCSTCIBHOCTh B HMHTEPECAX TIPa)JaHCKOTO OOIIeCcTBa,

y4acTBOBaTh B CAMOYIIPABICHIH B 00pa30BaTeIbHON OpPraHU3aIlNY;

® YMEHHUE B3aUMO/ICHCTBOBATh C COIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBHM C MX (YHKIMSIMH U

Ha3HAYCHUEM;
® TOTOBHOCTH K TYMaHWUTapHOW 1 BOJIOHTEPCKON AEATEITHHOCTH.
NaTPUOTHYECKOT0 BOCTIMTAHMSA:
® chOPMUPOBAHHOCTH POCCUNCKOM TPayKAAHCKON MIEHTUYHOCTH, ITATPHOTU3MA,;
® [[CHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHXKEHHUSM POCCHUICKUX YUEHBIX B
o0nacTy GU3HUKH U TEXHUKE.
JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
¢ cOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3THYECKOTO TIOBEICHHUS;
® CTIOCOOHOCTh OIIEHWBATH CHUTYallMI0 M NPUHAMAaTh OCO3HAHHBIE PEIICHHUs, OPUEHTHUPYACh Ha
MOPabHO-HPABCTBEHHBIE HOPMEI M IICHHOCTH, B TOM YHCJIC B JIESATEIHHOCTH YUEHOTO;
® 0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO Oy IyIIIETO.
3CTETHYECKOT0 BOCITUTAHMSA:
® OCTETHUECKOE OTHOIICHHE K MHUpPY, BKIIOYas 3CTETUKY HAYyYHOTO TBOPYECTBA, MPHUCYIIETO
(hnznyeckoii HayKe.
TPYA0BOIr0 BOCIIUTAHUSA:
® IHTEPEC K Pa3iuyHbIM cdepaM MpoPecCHOHAILHON NIESTEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(M3MKOW W TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBLIM BBHIOOp Oyaymied mpodeccuu u
peann30BhIBaTh COOCTBEHHBIC )KU3HECHHBIC TUTAHEI,
® TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHHWIO W CaMOOOpa3oBaHUIO B 00JIaCTH (PU3WKH Ha
MIPOTSKEHUU BCEU KU3HU.
IKOJOTHYeCKOT0 BOCIIMTAHMSA:
o COOPMHUPOBAHHOCTh ~ JIKOJIOTHYECKOM  KYJNBTYyphl, OCO3HaHHWE TIO0ATBHOTO  XapakTepa
JKOJIOTHIECKUX TTPOOIIEM;
® TUIAHUPOBaHUE M OCYIIECTBICHWE JEHCTBHN B OKpY’KaIOIIeH cpele Ha OCHOBE 3HAHUS Ienel
YCTOHYHMBOTO Pa3BHUTHUS YEIIOBEUECTBA,
® paCIIMpPEHUE OMbITa ACSITEILHOCTH HKOJOTHUYECKONW HANpPaBICHHOCTH HA OCHOBE HMEIOIIUXCS
3HAaHUH 0 (U3KKE.
LEHHOCTH HAYYHOIr'0 MO3HAHMS:

¢ c(pOPMUPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS

¢$usnueckoi HayKu;

® OCO3HAHWE IIEHHOCTH HAyYHOW MEATENbHOCTH, TOTOBHOCTH B IIPOIECCe W3YYEHHUS (QHIUKH

OCYIIIECTBIIATH MTPOEKTHYIO U UCCIIEIOBATENBCKYIO e TEbHOCTh MHINBUAYAIBHO U B TPYIIIIE.



METAIIPEJMETHBIE PE3YJIbTATbI

IMo3HaBaTe/IbHBIE YHUBEPCAJILHBIE YYeOHbIE NelCTBUSA
Bba3zoBble Jlornyeckue 1edCTBHUA:
® CaMOCTOSATEIBHO  (POPMYJIMPOBATh U  aKTyalIM3WpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;
® OTIpENIEIATh LENH AeSITeTFHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPHH WX JOCTHKEHUS;
® BBISIBIIATH 3aKOHOMEPHOCTH U IPOTHBOPEYHNS B PACCMATPUBAEMBIX (PU3NUECKUX SIBICHUSX;
® pa3pabaThiBaTh IUIAH PEIICHHS MPOOJIEMBI ¢ yY4ETOM aHallM3a UMCIOIIUXCS MaTepUajbHBIX U
HeMaTepHAILHBIX PECYPCOB;
® BHOCUTH KOPPEKTUBEI B JACATCIIBHOCTD, OUCHUBATH COOTBETCTBUC PE3YJILTATOB LCIAM, OUCHHUBATH
PUCKH TOCIECTBUIA JEATSILHOCTH;
® KOOPAWHUPOBATh M  BBHINIONHATH padOTy B YCIOBHSX PEANbHOTO, BHPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;
® Pa3BUBATh KPEATHBHOE MBIIILIEHUE TP PEIICHUH KU3HEHHBIX MPOOIIEM.
Ba3zoBble ucciieoBaTebCKHE AeiiCTBHA:
® BJIAJICTh HAYYHOUN TEPMHHOJIOTHEH, KIIFOUEBBIMU IOHATHUSAMU M METOJIaMU (PU3UYECKON HAYKU;
® BJIJICTh HABBIKAMU yUEOHO-HCCIICIOBATEIBCKON U MPOCKTHOM JACATEIBHOCTH B 00JIACTH (QU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEIIBHOMY IIOMCKY METOJIOB DEIICHHS 3a]ad
(hM3MYECKOTO COMIEPIKAHUS, IPUMEHEHHUIO PA3INYHBIX METOJIOB ITO3HAHUS;
® BJIaJICT BUAAMH JICATCIIBHOCTH 10 IIOJIYYC€HUIO HOBOI'oO 3HAaHUA, €TI0 HHTCpHIpECTAlNU,
npeoO0pa3oBaHMI0 M NPHUMEHEHHIO B PAa3IUUYHBIX Y4YeOHBIX CHUTYyallUsX, B TOM YHCIE IpH
CO3/IaHWU YYCOHBIX MPOCKTOB B 00J1aCTH (DU3UKU;
® BBISIBIISITH NTPUYUHHO-CIIEACTBEHHBIE CBSI3U M aKTyaJlHM3UpOBaTh 3ajady, BBIABUTATh THIIOTE3Y €&
peuIi€Hus, HaXOAWTh AapPryMEHThbI I J0Ka3aTCJIbCTBa CBOHUX y’I‘Bep)K)IeHHfI, 3a1aBaThb
IapaMeTphl U KPUTEPUH PEIICHNUS;
® AaHATTM3MPOBATH TONYYEHHBIE B XOJIe PEIICHUS 3a1addl Pe3yJbTaThl, KpUTHYECKH OIIEHHBATH HMX
JOCTOBEPHOCTD, IPOTHO3MPOBATh U3MCHCHNE B HOBBIX YCJIOBUAX,
® CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON JAESITETLHOCTH, B TOM YUCIIC
TIPH U3y4YeHUN (DHU3UKU;
® JaBaTh OLICHKY HOBBIM CUTYyalludM, OLICHUBATH HpI/IO6p€TéHHBII\/'I OIIBIT,
® YMETh IEPEHOCHUTH 3HAHMUS 110 (PU3HMKE B MPAKTHUECKYIO 00JIACTD KHU3HEACATEIILHOCTH;
® YMETh MHTETPHUPOBAThH 3HAHMS U3 Pa3HBIX MPEAMETHBIX 00JIacTei;
® BBIJIBUTATH HOBBIE HJIEH, IIPEJIaraTh OPUTHHAIBHBIC TTOIXObI H PEIICHUS;
® CTaBUTH HpOGHeMI)I 1 3a7a4y, JOITyCKArOUUC aJIbTCPHATUBHBIC PCIICHU .
Pa6ora ¢ undopmaiueii:
® BJIaJICTh HaBbIKaMH IMOJTYYCHUA I/IH(bOpMaHI/II/I (bI/I?,I/IT-IeCKOI‘O COACPIKaHUA U3 UCTOUYHHUKOB PA3HBIX
TUIIOB, CaMOCTOATCIIBHO OCYIICCTBJIATH MOUCK, aHAJIN3, CUCTEMATU3ALIUIO U UHTCPHPCTALUIO
nHPOPMALIUK Pa3IUYHBIX BUIOB M (POpM MpecTaBIeHHUS;
® OIIEHUBATH JIOCTOBEPHOCTH WH(OPMAITHUH;
® ICIIOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTaHU3AI[MOHHBIX 33/1a4 ¢ COOIIoIeHneM TpeboBaHUI
SPrOHOMUKH, TEXHUKH OE30MIaCHOCTH, THTUEHBI, PECYPCOCOEPEKEHNS, TPABOBBIX M dTHUECKAX
HOPM, HOpM HH(POPMAITHOHHON O€30TTIaCHOCTH;
® CO371aBaTh TEKCTHI (PM3MUECKOTO COJCPXKAHUS B Pa3NUYHBIX (opMmarax ¢ y4ETOM Ha3HAUYCHUS
nH(pOpMaIUK M IIeNIEBOM ayJUTOpPHH, BHIOWMpas ONTUMANbHYIO (OpMYy TpEACTAaBICHHUS U
BH3YaJIH3allHH.
KoMMyHnKaTHBHBIE yHUBEPCAJILHBIE YUeOHbIE TeHCTBUS:
® OCYIIECTRIIATH OOIICHUE HAa YPOKaxX (PU3MKH U BO BHE-YPOUHOU NESATCILHOCTH;
® Pacro3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CUTYAIlUi U CMSATYaTh KOH(INKTHL;
® pa3BEPHYTO M JIOTMYHO M3JIATaTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;
® [IOHUMATbh U MCIIOJIB30BATh MPEUMYIECTBA KOMAaHIHOW M WHANBUAYAILHON paboThI;
® BRIOMpAaTh TEMATHKy M METOABl COBMECTHBIX HEHCTBHH € Y4€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)/IOT0 YICHA KOJUICKTUBA;



® IPUHUMATh LIEJIU COBMECTHOU JESATENbHOCTH, OPIraHU30BBIBATh U KOOPAUHUPOBATH NEUCTBUS 1O
e€ JOCTIXKEHUWIO: COCTaBIIATh IUJIaH JEUCTBUN, paclpelnensiaTb poJid C YYETOM MHEHUMU
YYaCTHUKOB, 00CYKIIaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

® OIICHMBATh KAa4YE€CTBO CBOETO BKIAJa W KAKIOTO yYaCTHHKA KOMAHJbl B OOLIUI pe3yJbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

® [IpejiaraTb HOBBIC IPOCKThI, OLHCHUBATL MHJACHU C TIO3UIIMKM HOBHU3HBLI, OPUTHMHAJIBLHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

® OCYIIECTBIIATE IMO3UTUBHOC CTPATCTHUYCCKOC MOBCACHHUE B Pa3JIMYHBIX CUTyalHAX, IPOABIIATH
TBOPYECTBO U BOOOpakeHUE, ObITh HHUIIMATHBHBIM.

PeryassiTuBHbIE YHHUBEPCAJIbHbIE yUeOHbIE TeliCTBUA
CamoopraHu3zanus:

® CAMOCTOATENBHO OCYIIECTBISITh IMO3HABATENBHYIO JCSITEIHHOCTh B oOONacTd (PH3UKH U
aCTPOHOMUH, BBISBIISITH TPOOIIEMBI, CTABUTH U (POPMYITHUPOBATH COOCTBEHHBIE 33]1a49H;

® CAMOCTOATENIBHO COCTABJISTh IUJIAH pPEIICHHs] pacuy€THBIX W KA4yeCTBEHHBIX 3aJay, IUIaH
BEITIOJIHEHUSI TPAaKTUYECKOW padoOThl ¢ YYETOM HMMEIONUXCS pPEeCcypcoB, COOCTBEHHBIX
BO3MOYXHOCTEH U MIPEANIOUYTECHUI;

® 1aBaTh OLICHKY HOBBIM CUTYaLIUsM;

® pacmIUpsTh PAMKH YU4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX TPEMOUYTCHUN;

e IeTIaTh OCO3HAHHBINA BBIOOP, apTyMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHE;

® OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

® CrIocOOCTBOBATh (DOPMHUPOBAHHUIO W TPOSIBICHUIO SPYIUIMUA B 00JacCTH (PU3UKH, MOCTOSHHO
TIOBBIIIATH CBOW 00pa30BaTeIbHbBIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOUMOHATbHBIA MHTEJIEKT:

® JaBaTb OLCHKY HOBBIM CHUTyallUsAM, BHOCUTb KOPPEKTHUBLI B JCATCIIBHOCTH, OICHUBATH
COOTBETCTBHE PE3YIbTATOB LICTISIM;

® BJIAJICTh HaBBIKAMU MMO3HaBaTEIILHOM peg’pnemm& KakK OCO3HaHHUA COBCPHIACMBIX I[GI\/lICTBHi/‘I u
MBICJIUTCIIBHBIX MPOIECCOB, UX PE3YJILTATOB U OCHOBaHHﬁ;

® IICTIOJTh30BaTh IPUEMBI PeIIEKCHH /ISl OLIEHKH CUTYAIlNH, BEIOOpa BEPHOTO PEIICHUS;

® YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 UX CHUKCHUIO;

® IPUHUMATh MOTHUBBL U apTyMEHTHI APYTHUX MIPU aHAJIN3€ PE3YJIbTATOB JESATEIbHOCTH;

® [IPUHUMATDb ce6;1, IIOHHUMasi CBOM HCJOCTAaTKH U JOCTOMHCTBA,

® IPUHUMATh MOTUBHI U ApTYMEHTHI APYTUX IPU aHATU3E PE3YJIbTATOB ACSITEIbHOCTH;

® IPU3HABAThH CBOE MPABO U MPABO APYTHX HA OLIHOKH.

B mpormecce mocTmKeHMs] THYHOCTHBIX PE3yJLTATOB OCBOCHUS MPOTPaMMBI MO (DU3HMKE A YPOBHS
cpeaHero oOmEero oOpa3oBaHusl y OOYYarOIIUXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIA HHTEIUICKT,
MIpeanoarammuil copMHUPOBAHHOCTD:

® CaMOCO3HaHMSI, BKJIFOUYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOI[MOHAIBHOE COCTOSIHUE, BUICTh
HaTpaBJICHHUS Pa3BUTHS COOCTBEHHOW SYMOIIMOHAIILHON C(ephl, OBITh YBEPEHHBIM B ce0¢;

® CaMOpETYyJIMPOBAHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIh, YMEHHUE NMPUHUMATH OTBETCTBEHHOCTH 3a
cBOE IIOBECACHHUC, CHOCOOHOCTD aaanTUpPOBaATHECA K SMOLIMOHAJIBHBIM U3MCHCHHUAM U MPOABJIATH
THOKOCTB, OBITH OTKPHITHIM HOBOMY;

® BHYTPEHHEW MOTHBALMH, BKIIOYAIOIIEH CTpEMIIEHUE K JOCTHKEHUIO LENH U YCIEXy, ONTUMU3M,
WHUOHUATUBHOCTH, YMCHUEC HeﬁCTBOBaTB, HNCXO0Os1 U3 CBOUX BOSMO)KHOCTeﬁ;

® OMITATHH, BKJIFOYAOIIEH ClIOCOOHOCTh MMOHUMATh YMOLIMOHAIILHOE COCTOSHUE IPYTHX, YYUTHIBAThH
€ro TP OCYIIECTBICHUH OOIIEHUs, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKHBAHMUIO;

® CONMAJIbHBIX HAaBBIKOB, BKJIIOYAaIOIIHUX CHOCO6HOCTI: BBICTpAaMBAaTh OTHOLICHHUA C JOPYIruMH
JIOABMH, 3200TUTHCSI, TPOSBIIATH HHTEPEC U pa3peniaTh KOH(DIUKTHL



INPEJMETHBIE PE3YJIbTATDI
K xoHiy oOyuenus B 10 knacce npenMeTHbIC pe3yJIbTaThl HA YIITyOJIEHHOM YPOBHE OJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTD Y 00YYAFOINXCS YMECHUH:
® IOHUMAaTh POJb (PH3UKU B SKOHOMHUYECKOH, TEXHOJOTHYECKOW, IKOJIOTHUECKOH, COMAIBHON U
ATUYECKON cdepax MeATEITHPHOCTH YeIOBEKa, POJIb M MECTO (PU3UKH B COBPEMECHHOW HAyIHOU
KapTHHE MHpa, 3HAYCHHE ONHCATECILHON, CHCTEMAaTH3HPYIOMIeH, OOBICHUTEIRHON U
MPOTHOCTHYECKON (QYHKITUH (PU3NIECKONH TEOpPHH — MEXaHWUKH, MOJICKYJSIPHOH (QU3UKH U
TEPMOJIUHAMUKH, POJIb (HU3UIECKOH TEOpUU B (YOPMHUPOBAHUM MPEICTABICHUH 0 prsndeckoit
KapTHHE MUDA;
® pa3U4aTh YCJIOBUS TNPUMEHHMOCTH MOJellell (PU3MYEecCKnX Tel | TPOIECcCOB (SBICHHH):
WHEepUUaNbHas CHUCTeMa OTcuéra, aOCOMIOTHO TBEPAOE Tello, MarephajgbHas TOYKa,
PaBHOYCKOPEHHOE IBIDKEHHE, CBOOOIHOE TMajeHue, aOCOMIOTHO ympyras aedhopMarws,
abCONIIOTHO YTPYroe W a0CONIOTHO HEYNPYroe CTOJKHOBEHHS, MOJENH Ta3a, XUAKOCTH U
TBEPAOTO (KPUCTAIUIMYECKOTO) Tela, WACadbHBIA Ta3, TOYEHHBIH 3apsl, OIHOPOIHOE
ANEKTPUUECKOE TOJIE;
® pazIMyaTh YCIOBHA (IpaHHLBI, 00JacTH) MPUMEHUMOCTH (U3MUECKUX 3aKOHOB, MOHHMATh
BceoOmwmii xapakTep (yHAaMEHTAILHBIX 3aKOHOB U OTPAaHHYEHHOCTh UCTIOJIh30BAHHS YaCTHBIX
3aKOHOB;
® AaHANTU3UPOBATh M OOBSACHATH MEXaHHUYECKHWE IPOLECChl W SBJICHHSA, HCIONb3YSd OCHOBHBIE
MOJIOKEHUSI M 3aKOHBI MEXaHHKH (OTHOCHTEIBHOCTH MEXaHWYECKOTO IBHKEHHS, (POpMyIIbI
KMHEMAaTHUKH PaBHOYCKOPEHHOTO IBIDKEHHMS, TNpeoOpasoBaHus [anmiess A CKOpOCTH H
nepeMellieHusi, 3aKoHbl HbpI0TOHA, NPUHLKI OTHOCUTENBHOCTH [ 'anmunes, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBI COXPAHEHUsI UMITYJIbCa U MEXaHWYECKOW SHEPTHH, CBsI3b PabOTHI CHIIBI C
W3MEHEHNEM MEXaHWYeCKOW JHEpPIHH, YCJIOBHS paBHOBECHs TBEPAOTO Teia), NMPU ITOM
HCIIOJI30BaTh MAaTE€MAaTUYECKOE BBIPAKCHHE 3aKOHOB, YKa3blBaTh YCIOBUS NPUMEHUMOCTHU
(¢m3MYecKNX 3aKOHOB: INpeoOpazoBaHUil [ ammies, BTOporo W TpeThero 3akoHOB HeIoTOHA,
3aKOHOB COXPAaHEHHUS UMITYJIbCa U MEXaHUYECKON SHEPIHH, 3aKOHA BCEMUPHOT'O TATOTEHUS;
® AHAM3UPOBATHh M OOBSICHATH TEIJIOBBIEC MPOLIECCHl U SBJICHUS, UCIIONIB3YSI OCHOBHBIC TTOJIOKEHHUS
MKT u 3ak0HBI MOJIEKYJISIPHOH (PU3UKK U TEPMOJUHAMUKY (CBSI3b JaBIICHUS MIEaIbHOTO Ta3a
CO CpeIHEeH KMHETMUYECKOM 3Heprueil TEIIOBOro ABM)KEHUS W KOHILIEHTpALMell ero MoJeKyd,
CBSI3b TEMIIEPATYpPHI BELIECTBA CO CPEIHENH KMHETUUYECKON SHEpTHel TEeMI0BOro ABUKEHHS €T
YacTUll, CBA3b JABJIEHUS HJEATBHOIO Ta3a ¢ KOHIEHTpaluel MOJIEKYJ M €ro TeMIIepaTypoil,
ypaBHeHUue MenaeneeBa—Knaneiipona, nepBblid 3aKOH TEPMOAMHAMHUKHU, 3aKOH COXpPaHEHUSA
SHEPrHH B TEIUIOBBIX IPOIECccax), MPU 3TOM HCHOJIb30BATh MATEMaTHYECKOE BBIPAXKCHHE
3aKOHOB, YKa3bIBaTh YCJIOBUs IPUMEHUMOCTH yYpaBHeHUs1 MenaeneeBa—Knanelipona;
® AaHATTU3UPOBATh M OOBSICHATH JIIEKTPHUUECKHE SBJIICHUS, WCIOJIb3Ys OCHOBHBIE MOJOXEHHUS W
3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHHUs DSJEKTPUUYECKOro 3apsifa, 3akoH KyioHa,
MOTEHIIUAIBHOCTD AJIEKTPOCTATHUECKOT0 TMOJIA, NPUHIMI CYNEpPHO3ULIHN 3IEKTPUUECKUX
noJiel, Ipu 3TOM YKa3blBas YCJIOBUS NMPUMEHMMOCTH 3akoHa KylloHa, a Taxke MpakTU4EeCKH
Ba)KHbIE COOTHOLIEHMS: 3aKOHBI OMa JUIsl yyacTKa LEeNHu M A 3aMKHYTOM 3JeKTpUYEecKOH
ueny, 3akoH J[xoyns—Jlenna, npasuna Kupxroda, 3akonsr @apagest 1uis 37eKTPOIIH3a);
® ONMCHIBATh (DM3MUYECKUE MPOIIECCHI U SBJICHUSA, UCTIONB3YsI BEIUYNHBL: IIEpEeMEeNIeHne, CKOPOCTb,
YCKOpEHHe, UMITYJIbC Tela W CHCTEMBI Tell, CHjla, MOMEHT CHJIBI, JaBJICHHE, TOTEHIMATbHAs
SHEpTHs, KHHETHYeCKast SHEprus, MeXaHU9IeCcKas SHEprus, pabota CHUTBI,
HEHTPOCTPEMHUTEIBHOE YCKOPEHHUE, CHITa TSHKECTH, CHila YIPYTOCTH, CHUjla TPEHHS, MOIITHOCTD,
9HEpPrusi B3aUMOACUCTBHA Tesna ¢ 3emiéid BOMM3M €€ TMOBEpXHOCTH, SHEPIus YIPYrou
negopManyy MpYKUHBI, KOJUYECTBO TEIJIOTHI, aOCOJIOTHAs TemIlepaTypa Tena, paboTa B
TEpMOJIMHAMUKE, BHYTPEHHsISI DHEPTHsl MIeaIbHOrO OJHOATOMHOIO rasa, paboTa HeaIbHOTO
ra3a, OTHOCHUTENbHas BIAXHOCTh Bo3ayxa, KIIJ| wupeanbHOro TEMJIOBOrO JIBUTATENS;
3JEKTpUYECKOe TI0Jie, HANpPsHKEHHOCTh 3JIEKTPUYECKOrO IMMOJIsA, HamnpsHKEHHOCTh MO
TOYEYHOT'O 3apsja WIM 3apsDKEHHOro Iapa B BaKyyMeé W B JAMIJIEKTPUKE, MOTEHIIMAI
3JIEKTPOCTaTUYECKOTO MOJIS, Pa3HOCTh MOTEHIMANIOB, 3JEKTPOABMKYIAs CHJIA, CHJIa TOKa,
HanpsyKeHWe, MOIIHOCTh TOKa, dSJEKTpUuYeckas EMKOCTh IIJIOCKOTO  KOHAEHcaTopa,
COMPOTUBJIEHHE YYacTKa IENHd C TIOCJIEIOBATENbHBIM U MapajuleIbHBIM COEIUHEHHEM
PE3UCTOPOB, FHEPTHS AIEKTPHUUECKOTO MO KOHACHCATOPa,;



® O0BACHITh OCOOCHHOCTH MPOTEKAHUS (PU3NIECKUX SBJICHUN: MEXaHUIECKOE JIBIDKEHHE, TETIOBOE
NBIDKCHUE YaCTHUI[ BEIIECTBA, TEIJIOBOE paBHOBecHE, OpPOYHOBCKOE NBIDKEHHWE, MU y3ws,
WCHapeHne, KUIEeHWe W KOHJIEHCAllWs, IUTaBIieHHE ¥ KPHUCTAUTU3aIUs, HaIpaBICHHOCTD
TeIUIonepeaadn, »dIEKTPU3alUs TeJ, SKBHIIOTCHIHUAIBHOCTh ITOBEPXHOCTH 3apsSKEHHOTO
MIPOBO/THUKA;

® IPOBO/IUTH HCCJIEJOBAaHUE 3aBHCUMOCTH OIHOM (HU3MYECKOH BEJMYMHBI OT JpYyroil c
WCTIOJIb30BAaHUEM TPSAMBIX HU3MEPEHHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHpPOBATH
pe3ynbTaThl MONTYYSHHON 3aBHCUMOCTH (M3WYECKUX BEIHYHH B BHUJIE TpadUKOB ¢ YIETOM
a0COFOTHBIX MOTPENTHOCTEN H3MEPEHHA, AeTIaTh BRIBOJBI 110 PE3yJIbTaTaM HCCIIEIOBAHHNS,

® IPOBOJIUTh KOCBEHHBIC M3MEpPEHUs (DM3MYCCKUX BEIUYMH, TPU ITOM BBIOMPATh ONTHMATbHBIN
METOJ] M3MEPEHHUs, OLEHUBATh aOCONIOTHBIE W OTHOCHTENBHBIE TOTPEIIHOCTH IPSAMBIX H
KOCBEHHBIX U3MEPEHHIA;

® [IPOBOJUTL OMNBITBI 1O MPOBEPKE MPENJIOKEHHON TUIOTE3bl: IIAHUPOBATH SKCIEPHMEHT,
coOUpaTh IKCIECPUMEHTAIILHYI0 YCTAaHOBKY, aHAJTM3UPOBATh MOJIYUYCHHBIC PE3yJIbTaThl U IeTaTh
BBIBOJI O CTaTyce NpeAoKeHHON TUIIOTE3bI;

e cOOTIOIATh TIpaBMIIa 0E30IaCHOTO TPyAa NMPH MPOBEICHUH HCCIICIOBAHUN B paMKax yIeOHOTO
OKCTIIEPUMEHTA, MPAKTUKyMa M Y4eOHO-HCCIICAOBATEIbCKOH M TPOCKTHOW NESATEIHHOCTH C
UCIIOJIb30BAHUEM H3MEPUTENIFHBIX YCTPOICTB 1 1a00paTopHOro 000py I0BaHUS;

e pemiath pacy€THBIC 33/1a4M C SBHO 3aJJaHHON W HESBHO 3aJaHHON (M3WYECKOW MOIENBIO: Ha
OCHOBaHMH aHaIN3a YCIOBHS OOOCHOBHIBATH BHIOOp (U3NYECKOW MOJENH, OTBEYaloIIei
TpeOOBaHMUSM 33Jadd, NPUMEHATh (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH W IIOCTYJIAaThI
(U3NYECKNX TEOPH MPH WCIONB30BAHUM MaTeMAaTUYeCKHMX METOJ0B peIIeHHs 3ajad,
MPOBOAUTH PacdY€Thl Ha OCHOBAaHWHM HWMEIONIMXCS JNaHHBIX, aHAIM3UPOBATH PE3yJbTaThl H
KOPPEKTUPOBATH METOIBI PEIIEHHUS C YIETOM ITOTyYEeHHBIX PE3yIFTATOB;

e pemiath KadyeCTBEHHbBIE 3aadd, TpeOYIIue NMpUMEHEHHsI 3HaHWM W3 Pa3HBIX pa3esioB Kypca
¢bu3MKH, a TakKe WHTETPAIly 3HAHUH W3 JPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA:
BBICTPAMBaTh JIOTHYECKYIO I[IEMOYKYy PpACCYXJCHHH C OMOpOH Ha W3yYEeHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NIECKHE SBICHHUS,

® IICTIOJIB30BAaTh TCOPETHYCCKUE 3HAHWS JUIS OOBSCHEHHS OCHOBHBIX MPHHIUIIOB pPabOTHI
M3MEPUTEIHHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIECCOB;

® IPUBOJIUTH MTPUMEPHI BKJIAJa POCCUICKHUX U 3apyOeKHBIX yUEHBIX-(DU3NKOB B Pa3BUTHE HAYKH, B
00BsICHEHHE TIPOLIECCOB OKPY KAIOLIETO MHUpPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

® AHAJIM3UPOBATH U OLCHHUBATH IIOCICACTBUA OBITOBOH H HpOHSBOIICTBeHHOﬁ ACATCIBbHOCTN
YEJIOBEKa, CBA3aHHOW ¢ (PU3UUESCKUMU MPOLIECCAMH, C MO3UIMIA IKOJOTHUECKOM 0€301acHOCTH,
NpEACTaBICHUH O paliOHAILHOM TPUPOJIONONIE30BAHNH, a TAKXKE Pa3yMHOM HCIIOJIb30BaHUU
JIOCTHIKCHUN HAYKH W TEXHOJIOTHI JUIsl JaJIbHEHIIIEro Pa3BUTHS YSJIOBEUESCKOT0 OOIIECTRA;

® IPUMEHATh pa3jndHble CcHocoObl paboTel ¢ wuHOpMamueil QU3NIECKOTO COAEpIKAHUA C
HCIIOJIb30BAHUEM COBPEMCEHHBIX I/IH(bOpMaHI/IOHHBIX TeXHOHOFHﬁ, IIpyu 3TOM HCIIOJIB30BATh
COBPEMCHHBIC I/IH(bOpMaHI/IOHHI)Ie TCXHOJOTUN JJIA IIOHCKA, Hepepa60T1<I/1 U TPpCOABABICHUA
y4eOHOH W HAyYHO-TIONMYJSIPHOH WH()OpPMANWH, CTPYKTYPHPOBAHHS W WHTEPIPETAIUN
uHpOpMAINH, TIOIYYCHHONH W3 pPAa3IWYHBIX WCTOYHHKOB, KPHUTUYECKH aHAIM3HPOBATH
MoNTydaeMylo WH(OPMALMIO W OIEHWBATh €€ JTOCTOBEPHOCTh KaK HA OCHOBE HMMEIOIIUXCS
3HAHMM, TaK U Ha OCHOBE aHaJIM3a UCTOYHNKA WH(POPMAIUH;

® IIPOSIBIIATG OPTaHU3AI[IOHHBIE W TIO3HABATENbHBIE YMEHHUS CaMOCTOSTEIHLHOIO MPHOOPETEHUS
HOBBIX 3HAHWH B MPOIIECCE BBHITOJIHEHHS MMPOEKTHHIX U y4eOHO-HCCIIeI0BATEIhCKUX PadoT;

e pa0oTaTh B TpPyNIE C KCIOJHEHHUEM pPa3IMYHBIX COIMATBHBIX POJCH, TUIAHUPOBaTH paboTy
TPYIIBI, PAllHOHAEHO PAaCTPENesaTh AeSTeNFHOCTh B HECTAHAAPTHRIX CUTYAIUSIX, aleKBaTHO
OIIEHWBATh BKJIAJ KaXIOTO M3 YYACTHUKOB TPYIIIHI B PEIICHHE PacCMaTPUBaeMOH MPOOIEMBI;

® IPOSIBIISIT MOTHBALMIO K OyAymied MpoQecCHOHAIBHON NEesATeIbHOCTH IO CHEHUABbHOCTIM
(PU3UKO-TEXHUYECKOTO MPODHUIIS.

K xonmy obydenus B 11 knacce npenMeTHbIE pe3ysIbTaThl Ha YTIIyOJIEHHOM ypOBHE JOJDKHBI OTPaKkaTh
c(hOpMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHHIA:



® IOHUMATh POJIb (PU3UKU B SKOHOMHUYECKON, TEXHOIOTUIECKOH, COIMANBHON 1 3THYeCcKor chepax
JIeSITeTbHOCTH YeJI0OBEeKa, POJTh M MeCTO (YM3UKH B COBPEMEHHON HAaydHOW KapTHHE MHUpA, POIh
ACTPOHOMUU B MPAKTUYECKOH NEATEIBbHOCTH YEJIOBEKA U JaJbHEHIIEM HAay4YHO-TEXHUYECKOM
pa3BUTHH, 3HAYCHHUE  OINMUCATEIBHOW, CHCTEMATH3UPYIOIMIECH,  OOBACHUTCIHEHOH |
MPOTHOCTHYECKON (PYHKITHI (hU3MUECKONW TEOPHH — 3JIEKTPOINHAMUKHY, CTICIHAILHON TCOpHUH
OTHOCHUTEIHHOCTH, KBAaHTOBOW (U3WKH, pOib (U3NUESCKOW Teopur B (HOPMHUPOBAHUU
MIPEACTaBIICHUNA 0 (PU3NICCKON KapTHHE MHUpa, MECTO (PU3NICCKON KapTHHBI MHpPa B 00IIEeM
PSIy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX MPECTABICHHA O TIPUPOJIC;

® pa3U4aTh YCJIOBUS TNPUMEHHMOCTH MOJeliell (PU3MUecKnX Tel ¥ TPOIECCOB (SBICHHMA):
OTHOPOJHOE DJIEKTPUYECKOE W OJHOPOJHOE MArHWTHOE TOJS, TAPMOHWYECKHE KOJeOaHws,
MaTeMaTUYeCKU MAsATHUK, HICATbHBIM MPYXUHHBIA MAasTHUK, TapMOHUYECKHUE BOJHBI,
WICANBHBIA KOJIeOATeNIbHBI KOHTYp, TOHKAas JIMH3a, MOJEJEH aroma, aTOMHOTO sapa H
KBAHTOBOM MOJICIIH CBETA;

® pa3uM4aTh YCJIOBUS (TPAHUIBI, OOJACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, ITOHMMATh
BceoOmumii xapakTep (pyHAaMEHTAILHBIX 3aKOHOB U OTPAaHMYEHHOCTh UCTIOJIh30BAHHS YaCTHBIX
3aKOHOB;

® AHATM3UPOBATh W OOBSCHATH AJICKTPOMATHUTHBIC MPOIIECCHl U SIBJICHUS, WCIIOIB3Ys OCHOBHBIC
MOJIOKEHUSI U 3aKOHBI AICKTPOJUHAMUKH M CHEIUAIBHON TEOPUHU OTHOCHUTEIBHOCTH (3aKOH
COXpaHEHUs IEKTPUUECKOTo 3apsiaa, cuina Ammepa, cuina JIopeHna, 3aK0H AIeKTPOMarHUTHOM
uHayKuy, npasuwio Jlenna, cBa3p J/IC caMOMHIYKIIMU B AJIEMEHTE SICKTPUYECKOM LIeTH CO
CKOPOCTBIO HM3MEHEHHUS CHJIbl TOKAa, TOCTYJIAThl CHEIHAIbHOW TEOPUU OTHOCUTEIBHOCTHU
OWHIITEHHA);

® AHAIM3UPOBATh M OOBSCHATH KBAaHTOBBIC TPOIECCHI U SIBJICHHS, WCIONB3YS IOJOXKCHUS
KBaHTOBOW (u3uku (ypaBHeHHe DiHIITelHA A poToddderTa, mepBblil 1 BTOPOH MOCTYIAThI
Bopa, mpuHnMn cooTHomieHus HeomnpeAenEHHocTed [eli3eHOepra, 3aKOHBI COXpaHCHHS
3apsA0BOTO U MAcCCOBOTO YHUCEN W PHEPTHHU B SACPHBIX PEAKLMIX, 3aKOH PaTUOAKTUBHOTO
pacnana);

® ONIMCHIBATh (DM3WYECKUE TIPOIECCHl W SBJICHHS, WCIOJIB3ys BEIWYHWHBI: HAIMPSKEHHOCTH
NIEKTPUUECKOTO TOJS, MOTEHIMad 3JIEKTPOCTATHUYECKOTO IIOJS, Pa3HOCTh IOTEHIMAJIOB,
ANEKTPOIABUKYINAS CUJIa, WHAYKIMS MArHATHOTO IIOJIA, MarHUTHBIA IOTOK, CHJIa AMIiepa,
WHIYKTUBHOCTH, DSJICKTPOJABIDKYIAS CHJIA CAMOWHIYKIIMW, OHEPTUS MAarHUTHOTO TIOJS
MPOBOJTHUKA C TOKOM, PEISITUBUCTCKUA UMITYJIbC, TTOJTHAS DHEPTHS, SHEPTHUS MTOKOSI CBOOOTHON
YACTHIIbI, PHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsiI siApa, SHEPTHUS CBSI3U SIpa;

® O0BACHITh OCOOCHHOCTH NPOTEKaHWS (PU3NYECKUX SBJICHUN: AJIEKTPOMArHUTHAs WHAYKIIWS,
CAMOWHIYKIHSA, PE30HAHC, WHTepepeHIust BOJH, TUPPAKIHS, IUCIEPCHs, IIOJHOE
BHYTpECHHEE OTpakeHue, GhoTodnekTpruaeckuit a¢dhekT (pororddexr), anbda- u 6eTa-pacnagst
sep, TaMMa-u3IIydeHHue siep, (GU3MUECKHe MPUHIUIBI CICKTPATIbHOTO aHain3a U paboThI
Jasepa;

® OTIPEJIENITh HANIPABICHUE MHAYKIMM MAarHUTHOTO IOJS MPOBOJHUKA C TOKOM, CHJIBI AMIiepa u
cunel JlopeHa;

® CTPOUTH M300paKECHUE, CO3/1aBaeMOE IJIOCKHM 3€pKajioM, TOHKOH JIMH30HM, B PaCCUUTHIBATH €r0
XapaKTEePUCTHUKU;

® IPUMEHATh OCHOBOIIOJATAIOIINE ACTPOHOMHYECKHE MOHSATHS, TEOPUH W 3aKOHBI /IS aHAIW3a U
00BsicHeHHS (PU3UYECKUX TPOIECCOB, MPOUCXOSAIIUX B 3BE3/aX, B 3BE3JIHBIX CHUCTEMax, B
MEXTATaKTHYECKOU Cpe/ie; NBHIKEHIsI HSOSCHBIX Tell, IBOJIOIMH 3BE3/1 U BCelneHHOi;

® IPOBOJINTH HCCIIEZIOBAaHNE 3aBHCHMOCTEH (PH3MUECKHX BEIWYUH C HCIOJIB30BAaHHEM HPSMBIX
WU3MEPEHUH, MPHU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIBTATHI MMOJIYUYCHHOM
3aBUCUMOCTU (DU3MYECKUX BEJIMYMH B BUJC I'Pa(UKOB ¢ YUETOM aOCOJIIOTHBIX HMOIPEIIHOCTEH
HU3MEpPEHUH, IeNaTh BEIBOMBI IO PE3YIhTaTaM HUCCIIEI0BAHNS,

® IPOBOJINTH KOCBEHHBIE M3MEpeHUs] (M3MYECKUX BEIHYMH, TPU ITOM BHIOMPATh ONTHMAJIbHBIN
METOJ W3MEPCHHS, OICHHWBATh aOCONIOTHBIE W OTHOCHTEIBHBIC IOTPEIIHOCTH TPSIMBIX |
KOCBEHHBIX U3MEPEHUI;



® IPOBOJIUTH OIBITHI 10 TIPOBEPKE IMPENJIOKEHHON THUIOTE3bl: IUIAHUPOBATh DSKCIIEPUMEHT,
coOMpaTh IKCMEPUMEHTATFHYIO YCTAaHOBKY, aHATM3UPOBATH MOJTYUYCHHbIE PE3yIbTaThl U IeTIaTh
BBIBO/I O CTAaTyCe MPEATIOKEHHON THIIOTE3HI;

® OTIMCHIBATH METOBI MTOJIYUCHUSI HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUIA;

e coOmo1aTh TpaBuiIa GE30MacHOro TpyAa MpH MPOBEICHUH HCCIEIOBAHUN B paMKax y4eOHOTro
IKCIIEPUMEHTa, TNPaKTUKyMa W Y4eOHO-MCCIICJIOBATEIBCKOW M TPOCKTHOW NEATEIILHOCTU C
WCIOJIh30BAaHHEM U3MEPHUTEIBHBIX YCTPOUCTB U 1TAOOPATOPHOTO 000PYAOBaHUS;

e pemath pacy€THBIC 3a7a4d C SBHO 3aJaHHOW W HESBHO 3aJaHHOW (PU3NYECKOH MOENbIO: Ha
OCHOBaHMM aHaJiu3a YCJIOBUS BHIOMpAaTh (PU3UYECKHE MOJCIH, OTBEYAIOIIUe TPeOOBAHHIM
3aJa4d, MPUMEHITh (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJIAThl (PU3MUYECKUX TCOPHI
MPU HCIOJIH30BAHUNA MAaTEMaTHYCCKHX METOJOB pEIIeHHUS 3ajad, MPOBOIUTH pPacy€Thl Ha
OCHOBAHWH UMEIONIUXCS JTaHHBIX, aHAIM3UPOBATH PE3YJIbTaThl U KOPPEKTHPOBATH METOMIbBI
pelieHus ¢ y4ETOM MOJIYYCHHBIX Pe3yIbTaToB;

e pemaTth KadeCTBEHHBIE 3aadd, TpeOYomne NMpUMEHEHHs 3HAHUM M3 PasHBIX Pas[esioB Kypca
(GuU3MKH, a TaKKe MHTErpallii 3HAHUH W3 JPYTUX MPEJAMETOB €CTECTBEHHO-HAYYHOTO I[MKIIA:
BBICTPAWBAaTh JIOTHYECKYIO IIEMOYKY PACCYXXIEHUH C OMOpOil Ha U3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (DU3MUECKHUE SIBICHUS;

® IICTIOJIF30BATh TEOPETHUYECKUE 3HAHWS [UIs OOBSCHEHHS OCHOBHBIX MPHHIHUIOB pPabOTHI
M3MEPHUTEIHHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOIOTHYECKUX MPOIECCOB;

® IPUBOJIUTH NMPUMEPHI BKJIa/Ia POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(PU3UKOB B pa3BUTHC HAYKH, B
00BsICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH;

® AHAJTU3UPOBATh W OIICHUBATH IOCJICACTBHS OBITOBOM M TPOU3BOJCTBEHHOW JIEATEIILHOCTU
YeNI0BeKa, CBA3aHHOW ¢ (PH3MUECKUMU MPOIECCaMU, C TO3UIIMIA IKOJIOTHUECKON 0€30MacHOCTH,
MPEACTaBICHUN O PAlMOHATILHOM MPUPOIONOIL30BAHUH, & TAKXKE PasyMHOM HCIOIb30BAaHUU
JIOCTHKCHUW HAYKH U TEXHOJIOTHH IS JAIbHEHIIIEro Pa3BUTHS YSIIOBEUYSCKOTO OOIIECTRA;

¢ IPUMEHATh pPa3TMIHBIE CIOCOOBI PaboTel ¢ wWHpOpMarmeil (GU3NYECKOTO COAEpXKaHUSI C
UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTHM, MPH 3TOM HCIOJIb30BATh
COBpEMEHHbIE WH(POPMAIIMOHHBIE TEXHOJOTUHU JIJIS TOUCKA, NepepabOTKU M TMPEIbsBICHUS
y4eOHOW W HAy4YHO-TIONMYJSAPHOH HWH(POpPMAIMU, CTPYKTYPUPOBAHHS U HHTEPIPETALUU
uHpOpMAIK, TOJIYYCHHOH W3 pa3IMYHbIX HWCTOYHHKOB, KPUTUYECKH aHAIM3HPOBATH
MOJTy4aeMyl0 HH(OPMALIMIO M OIEHUBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE HMEKOIIUXCS
3HAaHWH, TaK ¥ HAa OCHOBE aHAJIN3a UCTOYHHUKA HH()OPMAIUY;

® [IPOSIBJIATh OPTaHU3AIMOHHBIC W IO3HABATEIHHBIC YMEHHS CaMOCTOSTEIHLHOTO MPHOOpPETCHUS
HOBBIX 3HAHUU B MPOIIECCE BBIMOJIHEHUS MPOCKTHBIX U Y4eOHO-UCCIIeI0BATEIbCKUX PadoT;

e paboTaTh B TpPYyNIE C KCIOJHEHHEM pPa3IMYHBIX COIMANBHBIX POJEeH, IUTaHHPOBaTh paboTy
TPYIIIEI, PAIMOHATEHO PACIPENCIIATh ACITCIIEHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aICKBATHO
OTICHUBATH BKJIAJ] KAXIOTO U3 YIACTHUKOB TPYTIIIHI B PEIICHUE pPacCMaTpUBAEMON TTPOOIIEMEBI;

® IPOSIBJIATh MOTHBAIMIO K Oyaymied NpopecCHOHATBLHOW AEATEeIBHOCTH MO CHEIHATLHOCTIM
(hU3UKO-TEXHUIECKOTO TPODHIIS.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoanuecTBo yacoB

Ne DJIeKTpoHHBIE (U (ppoBLIE)
HaumenoBanue pa3iejioB M TEM NPOrpaMmbl KOHTp. HpaKT.

n/n Bcero o0pa3oBaTe/bHbIE pecypchl

padoThI PadoThI

Pazzen 1. HAYUHBIA METO/] HIO3HAHMS ITIPUPO/IBI

1.1 Hayunslit MeTO MO3HAHUS TPUPOIBI 6

Hroro no pazaeny 6

Paznea 2. MEXAHUKA

2.1 Kunematuka 10 1 https://m.edsoo.ru/ff0c5952

2.2 JluHamMuKa 10 1 https://m.edsoo.ru/ff0c5952

2.3 Crartuka TBEPIOro Tena 5 1 https://m.edsoo.ru/ff0c5952

2.4 3aKOHBI COXPAHEHHS B MEXAHUKE 10 1 https://m.edsoo.ru/ff0c5952
Wrtoro o pasieny 35

Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUNHAMUKA

3.1 OCHOBBI MOJICKYJISIPHOKHHETHUECKON TEOPUH 15 1 https://m.edsoo.ru/ff0c5952
32 TepmoauHamuka. TemnoBbie MalTMHbI 20 1
33 ArperaTHble COCTOSTHUS BeniecTBa. Pa3oBbIe EPEXOIbI 14 1

Hroro no pazaeny 49

Pazpea 4. JIEKTPOIUHAMMUKA
4.1 DJIEKTPUYECKOE OJIE 24 1 https://m.edsoo.ru/ff0c5952
4.2 IToCTOSAHHBIM 2JEKTPUUECKUN TOK 24 1
43 Toxu B pa3nyHbIX cpenax 6

Hroro no paszneny 54

Pasaen 5. DUSHYECKUANA IPAKTUKYM

5.1 Ou3nyeckuil IpakTUKYM 16 16
Hroro no pasneny 16
PesepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 9 16
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IHOYPOYHOE INITAHUPOBAHUE

10 KJIACC
Ne KouunuecTBo yacoB JHara
Tema ypoka DyeKkTpoHHble HUGPOBBIE
n/n Bcero Koutp,/p | IIp/padoTni u3y4.
o0pa3oBaTe/IbHbIC PECYpPChI
1 ®dusnka — pyHIaMeHTaIbHAs HayKa O IIPUPOJIe 1 https://m.edsoo.ru/ff0c5952
2 HayuHbIii MeTO/ TO3HAHHS U METOJIBI UCCIICIOBAHUS (PU3NICCKUX SBICHUN 1
3 DKCHEepUMEHT U TEOpHsl B IIpOLIecce O3HAHUS MPUPoabl. HabitoieHne u 9KCIIepuMEeHT B |
(ke
4 Crioco0b1 m3MepeHnst GU3NIECKUX BETHIUH 1
5 AOGCONIOTHAS 1 OTHOCHTENBHAS TIOTPEITHOCTH H3MEPEHUH (PH3MUECKUX BEITHIHH 1
6 MopenupoBanue B ¢pusnke. Ponb 1 Mecto ¢pu3uku B popMUpOBaHUN COBPEMEHHOM |
HAy4YHOH KapTHHBI MHUpPa, B IPAKTHUECKON AEATENbHOCTH JIFOIeH
. Mexannueckoe apmwkeHne. Cucrema orcueTa. OTHOCHTEBHOCT MEXaHHYECKOTO |
nBkeHns. [Ipsmast n oOparHas 3a1a4n MEXaHUKH
3 Panuyc-BekTOp MaTepuallbHOM TOUKH, €ro MPOEKLMU HA OCHU KOOpAUHAT. TpaeKkTopusl. )
[epememenne. Ckopocts. VX mpoeknnu Ha 0cH KOOPIUHAT
9 PaBHOMepHOe npsiMonnHeliHOe nBMKeHKe. ['paduueckoe onrcaHne paBHOMEPHOTO |
MPSIMOJIMHEHOTO JBMKEHUS
10 CrnoxeHne nepeMeneHnii 1 ckopocteil. Pemenne 3amaqa 1
1 HepaBnomepHoe nBuxenne. MrHoBeHHast CKOpOCTh. Y ckopenue. [Ipsimonuneiinoe |
JIBUKEHUE C IOCTOSHHBIM YCKOPEHUEM
12 I'padmueckoe onvcanne NPSIMOTUHEHHOTO ABIDKEHHS C TIOCTOSHHBIM YCKOPEHHEM 1
13 CBoOoHoe najieHne. Y cKopeHne cBOOOTHOTO MaleHHs. 3aBUCUMOCTh KOOPJIMHAT, |
CKOPOCTH, YCKOPEHHS OT BpEMEHH U UX Ipaduku
14 JIBiokeHune Teina, OpOIIEHHOTO MO/ YIJIOM K TOPH30HTY 1
15 KpuBonuneiinoe npuxxeHue. [IBuxeHUe 110 OKPYKHOCTH. YTJIOBasi U JIMHEHAs |
ckopoctb. [leproxa u gactoTa. LleHTpOCTpeMUTETBHOE U IOJHOE YCKOPEHHE
16 Konrponbnas padora o teme "Kunemarnka" 1 1
17 [TepBoiif 3akoH HetoToHa. MHepumanbHbie cucteMbl oTcuéra. [Ipunimn |
oTHOcHTeNnbHOCTH ["anmnes. HennepuuanpHble CHCTEMBI OTCUETA
18 Cuna. PaBHogelicTByromas cuna. Bropoit 3akon Hetotona. Macca 1
19 B3aumopneiictue Ten. Tperuii 3akoH Herorona 1
20 [Ipunuun cynepnosuuuu cuil. Pemenue 3a1a4 Ha NpUMeHeHue 3akoHoB HproToHa 1
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3aKOH BCEMHUPHOTO TATOTEHHA. DKBUBAJICHTHOCTh IPABUTAIIMOHHON 1 MHEPTHON MacCHI

22 Cuna TSKECTH B yCKOPEHHE CBOOOIHOTO MaJACHUS

3 JIBmkeHne HeOECHBIX TeJl M X HCKYyCCTBEHHBIX CITyTHHKOB. [lepBast KocMHudeckas
ckopocTb. 3akoHsl Kennepa

24 Cuna ynpyroctu. 3akoH I'yka. Bec Tena

25 Cuna tpenust. [lpupona u Buzpl cvit TpeHusl. J{BHKEeHHE B )KHIIKOCTH U ra3e ¢ y4€Tom
CHUJIBI COTIPOTUBIICHUSI CPEIBI

26 Hasnenue. ['mapocratiueckoe gapnenue. Cuna Apxumena

27 AbcomoTHO TBepaoe Teno. [locTynarensHoe 1 BpalarenbHOe IBH)KEHHE TBEPOTo Tela

28 MoMEHT cuibl OTHOCUTENIBHO OCH BpaweHus. [1inedo cuiibl

29 CroxxeHne cuil, IPIIOKEHHBIX K TBEpAOMY Texy. LIeHTp TskecTH Tena. Y cinoBus
paBHOBECHS TBEPIOTO Tea. Bubl paBHOBECHS

30 Pemenue 3anau

31 Konrponsnas padora no teme "nHamunka. Cratuka TBEpAoro tena"

1 HMiynbe MaTepuanbHOU TOUKH, CUCTEMBI MaTEpUalIbHbIX TOUEK. LIeHTp Macc cucTemsl
MaTepHallbHBIX ToYeK. Teopema 0 IBHUKEHUH LIEHTPA MAcC

13 HMnynsc cuiibl 1 U3MEHEHUE UMITYJIbCA Tea. 3aKOH COXPAHEHUS UMITYJIbCA.
PeaxtuBHOE nBMXKEHUE

34 MowmeHT uMItysibca MaTepuaibHOU Toukd. [IpencraBienne o cOxpaHEHUM MOMEHTa
HUMIIyJbCa B IEHTPAIbHBIX MOJIX

35 Pemenue 3anau

36 PaGoTa criibl Ha MaJIOM M Ha KOHEYHOM IiepeMelieHun. ['padudeckoe npencrapieHne
paboThI cHiTbl. MOIITHOCTD CHIIBI

37 Kunernueckas sneprus. Teopema 00 M3MEHEHNH KHHETUUECKON SHEPTUH
MaTepUaIbHON TOUKHU

18 INorennuanbHble ¥ HEMOTEHIUANbHbIE cUibl. [loTeHanpHas sHeprus. Bropas
KOCMHUECKasi CKOPOCTb

39 Tpetbs KocMudecKasi CKopocThb. CBA3b paOOTHI HETOTEHINAIBHBIX CHII ¢ U3MEHEHUEM
MEXaHWYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHHUSI MEXaHUIECKOH SHEPTUU

40 VYnpyrue u Heynpyrvue CTOJIKHOBEHUs. Y paBHEHUE bepHyu U1 ueaibHON KUIKOCTH

41 KonrponbHast pabota 1o Teme "3aKOHbI COXpaHEHHs B MeXaHHKe"

47 Pa3zBuTHe npeacraBnenuii o npupoe TernoTel. OcHOBHEIE monoxeHust MKT.
Juddysus. BpoyHOBCKOE ABIKECHIE

43 CrpoeHue ra3000pa3HbIX, KUAKHX U TBEPIBIX TeJ. XapaKkTep ABUKECHHUS U

B3aMMOJEHCTBHUS YaCTHI] BEIIECTBA




44

Macca u pa3mepsl MoJieKya (aToMmoB). KonmuectBo BemecTBa. IlocTosiHHass ABoraapo

45 Temneparypa. Terosoe paBHoBecue. Illkana Llenbcus https://m.edsoo.ru/ff0c5952

46 Pemenne 3agau

47 WneanbHblil ras. ['a3oBbie 3aKOHBI

48 VYpasuenue MenneneeBa-Kiamneiipona. Pemenue 3aqau

49 AoGconroTHas TeMiieparypa. 3akoH Jlanprona

50 W3omnpoueccel B HASaIbHOM raze ¢ HOCTOSHHBIM KOJIMUYECTBOM BEILIECTBA

51 I'padpuueckoe mpencTaBiIeHNE H30MPOIIECCOB: H30TEpMa, H30X0pa, n3odapa

52 OcHoBHOe ypaBHeHHe MKT

53 Pemenne 3agay

54 CBsi3b a0COJIIOTHO# TeMIIepaTyphbl TEPMOIUHAMUYCCKON CHCTEMBI CO CPEIHEH
KMHETUYECKON AHEPTUEN MOCTYyNaTeNbHOr0 TEIIOBOTO IBMXKEHUS €€ 4acTHI]

55 O6006menne u cucteMaTu3anys 3HaHui mo teme "OcHoBsl MKT"

56 KonTpoasHas padota o teme "OcHoBsl MKT"
TepmoauHamuueckas cucrema. 3aganue BHeIHUX ycnoBuil st T/ cucremsl. BHemnue

57 W BHyTpeHHHE napameTpsl. [Tapamerpsr T/l cuCTEMBI Kak CpeHIE 3HAYCHUS BEJIUYUH,
OTHCHIBAIONINX €€ HA MUKPOCKOITUYECKOM YpOBHE

53 Hynesoe Hagano tepmonnHamuku. CaMoIipou3BoibHas penakcanus T/ ciucreMsl K
TEIJIOBOMY PAaBHOBECHUIO

59 Monenb uneaabHOro ra3a B TEpMOJAUHAMUKE. Y CIIOBUS TPUMEHUMOCTH 3TOW MOJEN

60 VYpaBuenune MenaeneeBa-KnanelipoHa u BelpakeHHe Ul BHYTPEHHEH dHeprun https://m.edsoo.ru/ff0c5952

61 BripaxxeHune U1 BHyTpeHHEH SHEPTHH 0JHOATOMHOTO HACAIBHOTO rasa.
KBazucraTmaeckue 1 HeCTaTHIECKHE TIPOIIECCHI

2 DnemeHTapHas padoTa B TepMOJUHAMUKE. Brrurcienne padboThl o rpaduky mporecca
Ha pV-auarpamMmme

63 Temnonepenaya kak crocod u3MeHeHus BHyTpeHHeH sneprun T/] cucremsl 0e3
COBEpLICHUS PadOTHI

64 KonBexst, TemIonpoBOIHOCTh, U3TYICHNE

65 KomunuectBo Temnotel. TenmnoéMKoCcTh Tena. Y aesnbHas U MOJIsipHasi TEIII0EMKOCTH
BelecTBa. Y AeIbHAS TEIUIOTA CTOPAHHS TOIUIABA

66 Pacuér xonmmuecTBa TEIIOTHI IPHU TeTJIoNepeaaye

67 ITonarue 06 agnabatHoM mpouecce. [IepBolil 3aK0H TEPMOAMHAMUKI

68 KonmgectBo TenmoTh 1 paboTa Kak Mephl H3MEHEHUs BHyTpeHHEeH sHeprun T /]

CHUCTEMBI
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Bropoii 3ak0H TepMOANHAMUKY 111 PABHOBECHBIX 1 HEPaBHOBECHBIX IPOLIECCOB.

69
HeobpaTtumocTs NpUPOAHBIX MIPOLIECCOB

70 [Tpunnune! aerictBus TeruioBbix MamuH. KIT/]

71 MaxkcumansHoe 3nauenue KII1JI. [ukn Kapao

72 Pemenue 3anau

7 DKOJOTHYEeCKHEe acTeKThI HCIIOIh30BAaHMUS TEIUIOBBIX IBUTaTeNeil. TemmoBoe
3arpsi3HEHUE OKPY KAIOMIEH CpeIbl

74 Pemenue 3agau

75 O6o0meHre U cucTemMarn3anus 3HaHui 1Mo Teme "TepMonrHamuka. TermoBsie
MaIIuHbI"

76 KonTtponsnas pabdora mo teme "TepmonnaaMuka. TeruioBple MAITHHEL"

77 [TapooOpazoBanue U KoHIeHcalMs. VcniapeHue u KureHre. Y ienbHas TeroTa
napooopa3oBaHUs
HacrItieHHBIC 1 HEHACKHIIIEHHEIE MTapbl. KadecTBeHHAst 3aBHCUMOCTD IDIOTHOCTH U

78 JTABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPaTyPhl, KX HE3aBUCUMOCTh OT 00BEMa
HACBHITIEHHOTO TTapa. 3aBHCUMOCTh TEMIICPATYPhI KUIICHUS OT JABJICHUS B KUIKOCTH

79 BrnaxxHocTs Bo3myxa. AGCOMIOTHAS M OTHOCHUTENBHAS BIAXKHOCTh

80 Pemenne 3agau

81 Teépmoe Teno. Kpucrammmdaeckue u aMmopdHbIC Tea. AHH30TPOIHS CBOMCTB
KpPHUCTAaJJIOB

82 [TnaBnenue u KpucTauM3anus. Y aenpHas Teriora miasienus. Cyonumanust https://m.edsoo.ru/ff0c5952

23 Hedopmannu TBEpHoro Tena. Pactsikenue u cxxatue. Casur. Moayins FOnra. IIpenen
ynpyrux aedopmaruii

84 TenoBoe pacuupeHne KUIKOCTEN U TBEPABIX Tel. AHTAPMOHU3M TETJIOBBIX
K0Je0aHNi YaCTHIL BEIIECTBA

85 [IpeobpazoBanue SHEPTHH B (Ha30BBIX MEPEX0aax

86 YpaBHeHHE TEIIOBOTO OaaHca

87 Pemenne 3agay

33 IToBepxHOCTHOE HaTskeHHe. KanumispHble ssBneHusd. J{aBieHue noa UCKpUBICHHOM
MIOBEPXHOCTHIO KuAKocTH. PopMmyia Jlamnaca

29 O0001IeHe U CUCTeMAaTU3aIMs 3HAHUH 10 TeMe "ArperaTHbie COCTOSHUS BEIICCTBA.
®da3zoBbie nepexoanl”

90 KontponbHas pabora o Teme "ArperaTHbie cocTosiHAS BemiecTBa. Da3oBbie mepexo bl

91 DNeKTpu3aIys Tel U €€ IpOosBICHIS. DICKTPUIECKUH 3apsa. J{Ba BUAa SIIEKTPHIECKIX

3apsa0B. [IpOBOAHNKY, IUAIEKTPUKH U TIOIYTTPOBOAHUKHI
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DneMeHTapHBIN NEKTPUIECKUN 3aps/l. 3aKOH COXPAaHEHHUS dJIEKTPUIECKOTO 3apsaaa

93 Bsanmonetictsue 3apsinos. Todeunsie 3apsaasl. 3akoH Kymona

94 Pemenne 3agau

95 DnekTpudeckoe nojie. Ero neficTBue Ha IeKTpUIECKUE 3apsibl

9% Hanpsox€HHOCTE 35eKkTprudeckoro moiist. [IpoOHsrii 3apsa. JInHun HanpsHKEHHOCTH
INEKTPUYECKOTO MOJIst. OJHOPOIHOE IEKTPUUECKOE MOJIE

97 [ToTeHIMaTbHOCTh AMEKTPOCTATUIECCKOTO MOJIsA. Pa3HOCTh MOTEHIMATIOB U HANIPSDKCHHE

08 [MoTenmmanbpHAas YHEPTHSA 3apAa B AIEKTPOCTaTHIeCKoM rone. [ToTeHman
ANEKTPOCTATUIECKOTO TIOJIS

99 CBs13b HaNPSDKEHHOCTH TOJISL M PA3HOCTH MOTEHITUANIOB IS AIEKTPOCTATUYECKOTO OIS

100 ITpuHIUT CynepHO3UIINH ANEKTPUUECKUX TOoNen

101 Pemenue 3amau

102 [Tosne Toueunoro 3apsaa. [Toxe paBHOMEpHO 3apsbKeHHOU chephbl

103 [Tone paBHOMEPHO 3apspKEHHOTO 10 00BEMY mTapa. [Tone paBHOMEpPHO 3apsiKEHHON
OECKOHEUHOM IIIOCKOCTH

104 [IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECHS 3apsiIOB

105 JM3IeKTpUKH U IOTYNPOBOJIHUKY B AJIEKTPOCTATUYECKOM I10J1€

106 Konpgencarop. DnekTpoéMKOCTh KOHACHCATOPA. DINEKTPOEMKOCTh IIIOCKOTO
KOHJIeHCAaTopa

107 [TapaynenbHoe coeAMHEHUE KOHAEHCATOPOB

108 [MocnenoBarenpHOE COCTMHEHNE KOHICHCATOPOB https://m.edsoo.ru/ff0c5952

109 DHeprus 3apsHKEHHOTO KOHJICHCaTopa

110 Pemenne 3amau

111 JBrkeHUe 3apssKEHHOM YaCTHULIBI B OJJHOPOJIHOM 3JIEKTPUUECKOM MO

112 Pemenue 3agau

113 O0001IeHIE U CUCTeMAaTH3aIHs 3HAHUH 10 TeMe "DIeKTpudeckoe mose"

114 KonrponsHas padora o teme "nekrpuueckoe moie"

115 Cua toka. IlocToSHHBIN TOK. Y CIOBHUS CYIIECTBOBAHUS IIOCTOSHHOTO 3JIEKTPHUIECKOTO
TOKa

116 Uctounnku Toka. Hanpsixenne u 3/1C

117 3akoH OMa aj1s y9acTka Ienu. DIeKTPUIECKOe COIPOTUBICHUE

118 3aBI/ICI/IMOCTI) COHpOTI/IBJ'IeHI/IH O[lHOpO[lHOFO HpOBOHHI/IKa OT €ro AJIMHBI U 11omaan
MOMEPEYHOTO CCUCHUS

119 Y nenbHOE CONPOTUBIIEHUE BelllecTBa. Pemienue 3aqau
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HOCHG,Z[OB&TQHBHOG, napajieIbHOC, CMEMIAHHOC COCIMHEHUEC ITPOBOIHNKOB

121

Pacuér pa3BeTBIEHHBIX dJIeKTpUUECKUX Ienei. [Ipasuna Kupxroda

122 Pemenne 3agau

123 Pabota anexrpuueckoro Toka. 3akoH [xoyms —Jlenna

124 Pemenne 3agau

125 MOIIHOCTb 3JEKTPUUYECKOT0 TOKA. TErIoBas MOLHOCTb, BbIAEISIEMAs HA PE3UCTOPE

126 Pemenne 3agay

127 O/1C u BHyTpEHHEE CONPOTHUBIICHAE HCTOYHIKA TOKa

128 3akoH OMa aJ1s1 TIOTHOM (3aMKHYTOW) SJIEKTPHUIECKON TEeTTH

129 Pemenne 3agay

130 MoOITHOCTE UCTOYHHMKA TOKA

131 KopoTtkoe 3ampIkanme

132 KonneHncarop B 1ienu NoCTOSHHOTO TOKa

133 Pewenue 3agau

134 Pemenue 3anau no teme "IIocTOSTHHBIIM AMEeKTpUUECKHUI TOK"

135 Pemenue 3anau no teme "IlocTOSTHHBIM 2MEeKTpUUECKUI TOK"

136 Pemenue 3anau no teme "IIocTOSHHBIM AMEeKTpUUECKHUI TOK"

137 O06o001eHne 1 cucTeMaTH3alust 3HaHUH 110 TeMe "TI0CTOsIHHBIN 3IeKTPUYeCcKHid TOK"

138 KontponsHas padora mo teme "TI0CTOSHHBIN 3EKTPUICCKUH TOK"

p p Tp

139 OrekTprudecKas IPOBOAUMOCTD PA3IMYHBIX BEIIECTB. DJIEKTPUUECKUN TOK B METANIIAX.
CBepXIpoOBOAUMOCTh

140 DIEeKTPUUECKH TOK B paCTBOPAX M pacIuiaBax 3JMeKTpoJauToB. 3akonbl Dapazaest 1ist
ANEKTPOIN3a

141 DIIEeKTPUIECKH TOK B Ta3ax. [lma3zma

142 DNEeKTPUIECKUi TOK B BaKyyMme. BakyyMHBIe prOOpEI

143 DNEKTPUIECKUHN TOK B TIOIYIIPOBOTHAKAX

144 [TomympoBoTHUKOBBIE IPHOOPHI
®uznyecKkuil NpakTUKYM 10 TeMe "V3MepeHne Cuilbl TOKa U HAPSDKEHUS B LEH
MOCTOSTHHOTO TOKA ITPY TIOMOIIY aHAJIOTOBBIX ¥ LU(PPOBBIX H3MEPUTEIBHBIX TPUOOPOB"

145 " p N . Pp p pHbop https://m.edsoo.ru/ff0c5952
i "3HaKoMCTBO ¢ M poBoii 1abopaTopuei no ¢pusuke. [Ipumeps! n3mMepeHus
(hM3MUECKUX BEIWYHH MPH TTOMOIIN KOMIIBIOTEPHBIX JaTYHUKOB"

146 DuznyecKkuil NpakTUKYM 10 TeMe "V3yueHne HepaBHOMEPHOTO ABHKEHUS C 1IEIIbIO

OnpeJeNieHrss MTHOBEHHOH ckopocTh"
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147

Ou3nueckuii mpakTUKyM 1o TeMe "M3MepeHne yCKOPeHHs TIPH MPSMOTHHEHHOM
PaBHOYCKOPEHHOM JBIKEHHUH IO HAKJIOHHOM miockoctu" unu "Hccnenosanue
3aBHCUMOCTH ITyTU OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBUXKEHUH"

148

duznueckuii mpakTHKyM 10 TeMe "V3MepeHne yCKopeHus CBOOOTHOTO TTaqeHUA" HITH
"U3y4eHne nBMKEHUS Teja, OpPOIICHHOTO TOPH30HTAIBHO"

149

dusnueckuil npakTUKyM 10 TeMe "M3yueHne IBIKEHHs TeNa Mo OKPY>KHOCTH C
MTOCTOSTHHOM TT0 MOYJII0 CKOpocThio" miH "MccnenoBanne 3aBUCHMOCTH TIEpHoaa
oOparieHnss KOHHIeCKOT0 MasgTHHUKA OT €ro mapameTpoB"

150

Ousnueckuil npakTUkyM 1o TeMe "M3MepeHne paBHOICHCTBYIONIEH CHUIIBI TPU
JIBIDKEHUH OpyCKa 10 HaKJIOHHOM 1utockocT" win "IIpoBepka rumnoressl o
HE3aBUCUMOCTH BPEMEHH JABWKEHUsI OpycKa 110 HAaKJIOHHOMN MIIOCKOCTH Ha 3a/laHHOE
paccTosiHHEe OT €TI0 Macchl”

151

dusnueckuil npakTUKyM 1o TeMe "VMccnenoBaHue 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HMKAIOIIMX B NIPY)KUHE U PE3MHOBOM 00pasiie, oT ux aedopmanuu" nim "HU3ydenue
JIBIDKEHUST CUCTEMBI TeJ, CBSI3aHHBIX HUThIO, IEPEKUHYTON uepe3 NErkuit 6110K"

152

dusnyeckuii npakTHKyM 1o TeMe "HM3mepenue ko3¢ dunnenTa TpeHus 0 BETUYHHE
yrioBoro ko3ddunuenra 3aucumoctu Frp(N)" nmim "HccnenoBanne nBikeHns Opycka
10 HAKJIOHHOH TIOCKOCTH € TIEPEMEHHBIM KodduirieHToM TpeHus" nim "H3ydenue
JIBIDKEHUS Ipy3a Ha Baly ¢ TpeHuem"

153

®dusnueckuil npakTUkyM 1o TeMe "HccnenoBanue yciaoBuil paBHOBECHUs TBEPIOrO TeEA,
HMEIOILEro ock BpameHus" win "KoHcTpynpoBaHue KPOHIITEHHOB U PacuéT CUI
yrpyroctu" unn "HM3ydeHne ycTOHIMBOCTH TBEPIOTO Tea, UMEIOIEro TUIOMIa b
omops!"

154

dusngeckuii mpakTHKyM 10 TeMe "V3MepeHne UMITybca Tela 0 TOPMO3HOMY ImyTH"
win "V3MepeHue CHIIbI TATH, CKOPOCTH MOJEIH 3JIEKTPOMOOMIIS M MOLITHOCTH CHJIBI
Taru" uimy "CpaBHEHUE U3MEHEHHS UMITYJIbca Tela ¢ UMITYJIbCOM CHIIBI" WITH
"HUccnenoBanue coxXpaHeHUs! UMITyJIbca IPU YIPYTOM B3aMMOAEHCTBUU'" WU
"N3MepeHne KHHETHYECKOI SHepruy Tea 1o TOpMO3HOMY ITyTH"

155

®usnueckuil NpakTUKyM 10 TeMe "M3yueHne n30TepMUUECcKOro npouecca
(pexoMeH10BaHO HCIONb30BaHue 1H(ppoBoii 1aboparopun)" win "M3yuenne
n30xopHoro nporecca" uwim "M3yuenne nzobapHoro nponecca” nim "IIposepka
YpaBHEHUS COCTOSTHUS"

156

Ousnueckuii mpakTUKyM 10 TeMe "V3MepeHue yaenpbHOH TeITOEMKOCTH" HITH
"UccnenoBanue mporecca octeiBaHus Bemecta” win "MccnenoBanue aaqunadbaTHOTO
npouecca" uinn "M3ydeHne B3aMMOCBSI3U SHEPTUH MEXKMOJIEKYJIIPHOTO B3aUMOIEHCTBUS
U TeMIIEpaTypsl KUIIEHUS KUIKOCTe"

157

Ousnueckuii mpakTUKyM 1o TeMe "M3ydeHne 3aKOHOMEPHOCTEH HCrapeHust
)kuaxkocTe" unu "M3mepenue yaensHoN TemIoTh! IIaBieHus apaa" uian "Msyuenue
CBOMCTB HachIIEHHBIX MapoB" win "M3MepeHne adCOIOTHOM BIaXHOCTH BO3/IyXa 1




OIIEHKa MaccHl apoB B momemnieHnn". Mzmepenue koG pumnreHTa moBepxXHOCTHOTO
HaTsHKEHUS

Ousnueckuii mpakTUKyM 10 TeMe "Habmroenue npeBpamieHus SHEpTHH 3apsDKEHHOTO
KOHJ/ICHCATOpa B SHEPTHIO H3ITyueHHs cBeToanoaa” win "M3ydeHne npoTeKaHus TOKa B

158 1 1
IeTH, coaepkanieit konneHcarop” mwin "PacnpeneneHre pa3sHOCTH TOTEHIINATIOB
(HampspKeHWs ) IPY TOCIIeI0BAaTeIFHOM COSAMHEHIH KOHIEHCATOPOB"
Ousnueckuii mpakTUKyM 10 TeMe "VccrienoBaHue CMEeaHHOTO COeINHEHNS

159 pesuctopoB" win "V3MepeHne yaeapHOT0 COPOTHUBIICHUS IPOBOIHUKOB" HITH 1 1
"HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA OT HATIPSDKCHHUS IS JIAMITBI HaKaInBaHUs"
®dusnueckuil mpakTukyM 1o teme "Habmronenue anexrponusa" win "H3mepenue 3apsiia

160 OoJHOBaJIeHTHOTO MoHA" mwiu "McciaenoBanue 3aBUCUMOCTH COTIPOTHBIICHUS | 1
TepMope3ncTopa oT Temrneparypsl” uin "CHITHE BOIBT-aMIIEpHON XapaKTePUCTHKU
ouona"

161 PesepeHeril ypok. O000IIeHE U cHcTeMaTH3aIus 3HaHuH Mo Teme "KuHemaruka" 1

162 PesepeHeril ypok. O000IIEHIE U cCHCTEMaTH3aIUs 3HAHUH 110 TeMe "J[nHamuka" 1

163 PesepHbiil ypok. O000IEHHE U cCHCTEMaTU3aIUs 3HaHUH 110 Teme "CTaThka TBEPI0ro |
Tena"

L64 PesepeHerit ypok. O000IIEHIE U CHCTEMAaTU3aIUs 3HAHUH 110 TeMe "3aKOHBI |
COXpaHEeHUsI B MeXaHHUKe"

165 PezepeHeril ypok. O600meHe 1 cucTeMaThu3amus 3HaHuH 1o Teme "OCHOBBI |
MOJIEKYJIIPHO-KMHETHUECKON Teopun"

166 PezepHsril ypok. O600meHe n cucTeMaTr3alus 3HaHuH 1o Teme "TepMoaiHaMuKa. |
TerutoBbie MamTUHBL"

167 Pe3epeHbiil ypok. O000IIEHHE U CHCTEMATU3aIUs 3HAHUH 110 TeMe "ArperaTHbie |
cocTosiHus BeniecTBa. PazoBbie mepexoan"”

168 PesepBHblil ypok. O000IIEHNE U cUCTeMaTH3alMs 3HAHUH 110 TeMe "DIeKTpHYecKoe |
nose"

169 Pezepeasril ypok. O600meHNe 1 cucTeMaTn3amus 3HaHuH 1o TeMe "TlocToSHHBIN |
ANEKTPHYESCKHUHA TOK"

170 PezepeHsril ypok. O600ImeHe U cucTeMaTn3alus 3HaHuH 110 TeMe "TOKH B pa3IHIHbIX |
cpemax"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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