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MOSICHUTEJIbHAA 3AITUCKA

IIporpamma no ¢u3uke Ha ypoBHEe cpeaHero ooOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHU W TpeOOBaHUM K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeIbHONW MPOTPaMMBI,
npencrasieHHbix B PI'OC COO, a Taxke ¢ yuérom (eaepanbHoil paboyeil mporpaMMbl BOCITUTAHUS
Konnenuun npenopaBanust ydeOHoro mnpeamera «®usuka» B 00pa3oBaTelIbHbIX OpraHU3ALUAX
Poccuiickoii @eneparuu, peaan3yonx OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBI.

[Iporpamma mo ¢usmke ompenenser o0s3aTeabHOE MPEAMETHOE COJICpKAHHE, YCTAaHABIUBACT
PEKOMEHAYEeMYIO IIOCJIEIOBATEIbHOCTh M3YYCHHS TEM W Pa3JelioB Y4eOHOro mpeaMeTa ¢ Y4EToM
MEXIIPEIMETHBIX M BHYTPUIIPDEIMETHBIX CBs3€ll, JIOTMKM Yy4eOHOro Mmpolecca, BO3PACTHBIX
ocoOeHHocTe oOywaromuxcs. [Iporpamma mo ¢usuke Aaér nmpeacTaBieHHE O LEISIX, COAEp)KaHUM,
o0mieit cTparernd 0Oy4eHHUs, BOCIIUTAHUS U PAa3BUTHUSI 0OYUaAIOLIMXCS CPEJICTBAMU y4eOHOTO IpeaMera
«®Pu3nkay» Ha yriryoJEHHOM YpOBHE.

W3yuenne kypca ¢u3unkd yriayOlnE€HHOro  ypoBHsS — IO3BOJISIET — pealu3oBaTh  3aJauu
npoeCCUOHAIbHON OpHEHTAlMM, HANpaBJICHO HA CO3/JaHUE YCIOBUH Ui MPOSBICHUS CBOMX
MHTEJJIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH KaXKbIM 00YyYaroIIMMCsl, KOTOpble HEOOXOAUMBI IS
MPOJOJDKEHHUsT oOpa3oBaHMsI B OpraHu3alusx Hpo(ecCHOHAIbHOTO OOpa30BaHUS IO Pa3IUYHBIM
(U3MKO-TEeXHUYECKUM U MHKEHEPHBIM CIIELIUAIbHOCTSIM.

B nporpamme no ¢usuke onpenensrorcs miIaHUpyeMble pe3yJbTaThl OCBOGHUS Kypca (pU3MKH Ha
YpOBHE CpeaHero ooOmero oOpa3oBaHUsS: JMYHOCTHBIC, METANpeIMETHBIE, TpeAMETHbIe (Ha
yray0néHHoM  ypoBHE). Hay4HO-MeTOnoNorndeckoid OCHOBOW Ui pa3paboTKu TpeOOBaHUHN K
JIMYHOCTHBIM, METAaIPEAMETHBIM U MPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCsl, OCBOUBLIMX MPOrpaMMy
1o (u3uke Ha ypoBHE CpeJHero oouiero oopazoBaHus Ha YriyOJIEHHOM YpOBHE, SIBISETCS CUCTEMHO-
NeSITeIbHOCTHBIN MOIXO/.

[Iporpamma no (pu3MKe BKIIOYAET:

IUTAHUPYEMbIE Pe3yJbTaTbl OCBOEHHUS Kypca (U3MKM Ha YriayOJIEHHOM YpOBHE, B TOM YHCIE
IpeIMETHBIE PE3YNIbTaThl IO TO1aM O0yUYEeHHUS;

cojepxkaHue yueoHoro npenamera «Du3nkay 1mo rojgaM o0ydeHusl.

[IporpamMma no ¢u3uke MMeeT MPUMEPHBIM XapakTep M MOXET ObITh HCIIOJIb30BAHA YUYUTEISIMU
(bU3UKHU 1715 COCTABICHUS CBOUX paboYMX MPOrpaMM.

IIporpamma mo (u3MKe HE CKOBBIBAET TBOPUYECKYIO MHHUIIMATUBY Y4YMTEJIEH M IpPEeJOCTaBIISET
BO3MOXKHOCTH JUISl peayi3allud Pa3IMYHBIX METOAMYECKUX IOAXOJ0B K MPENnojaBaHui0 (U3MKU Ha
yriay0aEHHOM YPOBHE MPH YCIOBUU COXPaHEHUsI 00s13aTeNIbHOM YacTH coiepKaHMsI Kypca.

®dusnka Kak Hayka o HauOosiee OOLIMX 3aKOHAX NPUPOABI, BHICTYNAas B KayecTBEe Y4eOHOTro
npeaMera B IIKOJE, BHOCHT CYLIECTBEHHBIH BKJIQJ B CUCTEMY 3HaHMH 00 OKpYKalOLIEM MHDE.
[xonpHBIA Kypc (PU3UKU — CHCTEMOOOpA3YIOUINIl JJi1 €CTeCTBEHHO-HAyUHBIX Y4E€OHBIX INpPEJAMETOB,
MIOCKOJIbKY (pM3MYECKHE 3aKOHBI JIEKaT B OCHOBE MPOLECCOB M SBJICHUH, H3y4aeMbIX XHMHEH,
Ouosiorueit, ¢uznyeckoit reorpadueit u actpoHomuei. Vcmonb3oBaHWe M AaKTUBHOE MpPHUMEHEHHE
¢bu3nUecKux 3HAHUN ONpPENeNNII0 XapakTep U OypHOe pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTUH B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOEGHMUS KOCMOCA, IIOJIyY€HUSI HOBBIX MAaTE€pUAIOB C 33JaHHBIMU
cBoiictBamu. M3yueHue (U3UKM BHOCHUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-HAY4HOM
KapTUHBI MUpa oOyuyarorierocsi, B pOpMUpPOBaHUE YMEHHH MPUMEHSATh HAyYHBIH METOJ MO3HAHUS MpU
BBITTOJIHEHUH UMU YU€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (u3MKK HA YPOBHE CPEIHEro 00Iero o0pa3oBaHus MOJIOKEH Pl UICH, KOTOpbIE
MO’KHO paccMaTpUBaTh KaK MPUHIHUIBI €r0 NOCTPOEHUS.



Hoea uyenocmuocmu. B COOTBETCTBUM C HEW KypC SIBISIETCSI JIOTUYECKU 3aBEPLIEHHBIM, OH
COZEP)KUT MaTepual U3 BCeX pa3fenoB (PU3MKH, BKIIOYAET KaK BOIMPOCH KJIACCHYECKOH, Tak H
COBPEMEHHOM (PU3HKH.

Hoen z2enepanuzayuu. B cCOOTBETCTBUM C HeWl marepuall Kypca (QU3MKU OOBEIUHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce sBisieTcs (OPMHPOBAHUE IMPEICTABICHHH O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BELLIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanus mpeanoyiaraeT HCHOJIb30BaHUE T'yYMaHUTAPHOTO
MoTeHIKana GU3NYeCKol HayKH, OCMBICTICHHE CBSI3U Pa3BUTHUS (U3UKH C pPa3BUTHEM OOILECTBA, a TAKKE
C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH M SKOJIOTHUYECKUMHU MTPOOIEeMaMHU.

Hoes npuknaonoii nanpaenennocmu. Kypc ¢Gusuku yriiyOJIEHHOTO YpOBHS IIpEAIoiaract
3HAKOMCTBO C IIMPOKUM KPYroM TEXHMUYECKUX U TEXHOJOTMYECKUX MPUIOKEHUN N3YYEHHBIX TEOPUH U
3akoHOB. [Ipu 3TOM paccmaTpuBalOTCS Ha YpOBHE OOIIUX MPEACTABICHUI 1 COBPEMEHHbBIE TEXHUYECKUE
YCTpPOMCTBA, U TEXHOJIOTHH.

Hoea rxonozuzayuu  peanusyercs IMOCPEACTBOM  BBEIEHUS  3JIEMEHTOB  COJIEpXKaHUS,
MOCBAMIEHHBIX HKOJIOTUIECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C Pa3BUTHEM TEXHUKHU U
TEXHOJIOTUH, a TaKke 00CYX ACHHs MPOoOJIeM PallMOHAIBHOTO MPUPOAONOIB30BaHUS U SKOJIOTHYECKON
0€30MMacHOCTH.

OcBoeHME coJepKaHusl MpOrpamMmbl 1O (PU3UKE AOKHO OBITh MOCTPOEHO HAa MPHUHIMIIAX
CHCTEMHO-/ICATEIILHOCTHOrO monaxoxa. s (u3uku peanmsanusi 3TUX NPUHIUIOB Oa3upyercs Ha
UCIOJIb30BAHUU CAMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK MOCTOSHHO AEHCTBYIOHEero (akropa y4eOHOro
npouecca. J{ns yriayOnéHHOro ypoBHS — 3TO CHCTEMa CaMOCTOSATEIBHOIO YYEHMUECKOTO HKCIIEPUMEHTA,
BKJTIOYAOIIETO (PPOHTAIBHBIE YICHUYECKHE OMBITH MPHU M3YYEHWU HOBOTO MarepHaia, JabopaTopHbIE
paboTel M paboOThI TpPAaKTHKyma. [IpW 3TOM BO3MOXHBI JBa CIOcO0a peanm3anud (HU3HIECKOTO
npakTUKyma. B mepBoM ciydae mpakTukyM mpoBoauTcs nubo B konue 10 u 11 kmaccos, nubo mocie
MIEPBOTO U BTOPOTO MOJYTroJWi B KKJIOM U3 3TUX KiaccoB. BTopoil cmocod — 3To mHTEerpamus pador
[IpaKTUKyMa B CHCTEMY J1a0OpaTOpPHBIX pabOT, KOTOpbIE MPOBOAATCA B MPOILECCE M3YUYEHMs pasneia
(temsr). ITpu aTOM N0zt paboTaMy MPAaKTHKyMa MOHUMAETCS CaMOCTOSITENIbHOE HUCCIIEeI0BaHUE, KOTOPOE
MIPOBOJIUTCS IO PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOT0 BU/a O3 MOIIaroBOi HHCTPYKIIMH.

B mporpamme mo ¢usuke cucreMa yYEHHMUYECKOTO SKCIEPUMEHTa, J1a0opaTOpHBIX padoT U
MpaKTUKyMa IpEACTaBlI€Ha €IUWHBIM IepeuyHeM. BpIOOp TeMaTHKU Ui 3THUX BHUJIOB YYEHHUECKUX
MPAKTUYECKUX pabOT OCYIIECTBISETCS Yy4YaCTHHUKAMU OOpa3oBaTENbHOTO Ipoliecca HUCXOAS U3
0CcOOEHHOCTEH MOYpPOUHOTro MJIAaHUPOBAHUS M OCHAIIEHUs KaOuHeTa Gpu3uku. [Ipu sToM obecnieunBaercs
OBJIaJIeHUEe OOYYaIOIMIMMHUCA YMEHHMSIMU MPOBOJUTH MpPSMble M KOCBEHHBIE M3MEPEHHUs, MCCIEeIOBAHUS
3aBUCHUMOCTEHN (PU3NYECKUX BETUYMH U IOCTAHOBKY OIBITOB IO ITPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHuE ynensieTcss pelieHHI0 pacy€THBIX M KauecTBEHHBIX 3ajad. [lpu sTtom s
pacu€THBIX 3aJad MPUOPUTETOM SIBJISIFOTCS 3a/laud C SIBHO 33/IaHHOW M HESIBHO 33JaHHON (U3MUECcKOi
MOJIETIBIO, MO3BOJISIIOIINE MPUMEHATh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszaeia
Kypca, TaK M HHTErpupys NpHUMEHEHUE 3HAaHUM M3 pa3HbIX pas3zaenoB. s KayecTBEHHBIX 3aj]ad
MIPUOPHUTETOM SIBIISIIOTCS 3aJlaHUsl Ha OOBbsICHEHHE/TIpeCKa3aHne MPOTeKaHUsI (PU3NUECKHUX SIBICHUU U
MIPOIIECCOB B OKpY XKarolien U3HH, TpeOyrolre BbIoopa Gpru3nueckoi MO Al CUTyallui MPAaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusiMu OGI'OC COO k MarepuaabHO-TEXHHYECKOMY OOECIIeUeHHUIO
y4aeOHOro mporecca Kypc Gu3uku yriayoJ€HHOTO YpOBHS Ha YpOBHE CpPEIHETo oO0Iero oOpa3oBaHHS
JOJDKEH HU3ydaThCsl B YCJIOBHUSIX TNpeAMeTHoro kaOuHera. B kabunere ¢(u3ukM HOKHO OBITH
HeoOxoauMoe JabopaTopHOe OO0OpYZOBaHUE JJIsl BBHINOJIHEHHS YKa3aHHBIX B Iporpamme mno (u3uke
YUEHUYECKUX OIBITOB, JIAOOPAaTOPHBIX pabOT M paboT MpakTUKyMma, a TakXKe JAEMOHCTPAllMOHHOE
obopynoBaHue.



JleMoHCTpalnoHHOEe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUH C MPUHIIMIIOM MHUHUMAIbHON
JOCTaTOYHOCTH U OOECIeYMBAET IMOCTAHOBKY IEPEUMCIICHHBIX B MpPOrpaMMe Mo (hU3MKE KIFOUEBBIX
IEMOHCTpalMi JUIS HWCCIENOBAaHMA M3y4aeMbIX SBICHHM W TPOIECCOB, SMIMPHUCCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JIaGoparopHoe 00OpynOBaHME IJIsi YYCHMUYECKHX MPAKTUYECKUX paboT (GopMupyeTcs B BHIE
TEMaTUYECKHX KOMIUIEKTOB M 00ECIeunBaeTCs B pacuéTe OJHOrO KOMIUIEKTa Ha JBYX OOYYarOIIUXCS.
TemaTtndeckue KOMIUIEKTHI J1a0OPaTOPHOTO 0O0OPYIOBAHHS TOTKHBI OBITH IIOCTPOCHBI HA KOMITJIEKCHOM
UCTIOJIb30BAHUH aHAJIOTOBBIX M HU(PPOBBIX IPUOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM
B BHJI€ IU(POBBIX J1A0OPATOPHIA.

HEJIM 1 OCOBEHHOCTHU U3YUYEHUSA YYEBHOI'O IIPEIMETA «®U3UKA.
YIJIYBJIEHHBIN YPOBEHDb» 10-11 KJIACCHI

OCHOBHBIMU LIETSIMH U3Y4€HUS GU3UKU B 001IEM 00pa30BaHUU SBIISIOTCA:

(dbopMHpOBaHHE HHTEpEca U CTPEMIIEHUS OOy4aroIIMXCsl K HaydHOMY H3YYEHHUIO HPUPOIbI,
Pa3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE NPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUSA U (OPMUPOBAHUE HCCIIET0BATEIHLCKOTO
OTHOILICHMSI K OKPY>KAIOLIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KAK pe3ysbTaTa U3y4eHUsI OCHOB CTPOCHUS MAaTepUHu U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3HUKH;

(dbopmupoBaHKEe YMEHUN OOBSCHSTD SIBICHUS C UCIIONB30BaHUEM (PU3UUECKUX 3HAHUIA M HAYYHBIX
JI0Ka3aTeNbCTB;

(dbopMHpoBaHUE NPEACTABICHUNH O pOIU (U3UKU A Pa3BUTUSA APYIrHMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUI;

pa3BUTHE TMPEICTABICHUA O BO3MOXKHBIX cdepax Oymymier npodeccHoHaIbHONW NesTeTbHOCTH,
CBSI3aHHBIX ¢ (PU3UKOM, IOATOTOBKA K JajbHENUIIEMY OOyUYE€HHUIO B 3TOM HalpaBJICHUU.

JlocTikeHre 3TUX Liejeld obecreunBaeTcs pellieHUueM CIeAYIOIUX 33434 B MpoLecce U3yu4eHUs
Kypca GU3UKU Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus:

MpUOOpETEeHNEe CUCTEMbI 3HAHUNM 00 OOMIMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIFOYAss MEXAaHUKY, MOJIEKYJSpHYIO (HU3UKY, 3JEKTPOJMHAMMKY, KBAHTOBYIO (PU3HKY U 3JIEMEHTHI
acTpo(hU3HKH;

(¢bopMUpOBaHME YMEHMHM TNPUMEHSATh TEOPETUYECKUE 3HaHUS UId OOBACHEHUS (U3HMUECKUX
SIBJIGHUN B IPUPOJIE U JUISl IPUHATHUS MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM JKU3HH;

OCBOEHHE CIIOCOOOB pelIeHUs pa3IMYHbIX 337a4 C SIBHO 33/1aHHON (PM3MUECKOW MOJeNblo, 3a/1a4,
MOJIPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/IaHNe (PU3MUECKON MOJIENH, aIeKBAaTHOM YCIIOBHSIM 3a/1auH, B
TOM YHCJIE 3a/1a4 MH)KEHEPHOT 0 XapaKTepa,

MOHMMaHWe (PU3UYECKMX OCHOB M TPUHLUIOB JEUCTBUS TEXHUYECKHX YCTPOMCTB U
TE€XHOJIOTUYECKHX ITPOLECCOB, UX BIIMSHUS HA OKPYKAIOLLYIO CPELY;

OBJIQ/ICHUE METOJaMH  CaMOCTOATENbHOTO IUIAHUPOBaHMS M TpPOBENEHHS  (U3NYECKUX
AKCIIEPUMEHTOB, aHaJIN3a U WHTEpIpeTalu HHGOPMaIUH, OIPEIEICHUs JOCTOBEPHOCTH OTy4YEHHOTO
pe3yInbTarta;

CO3/JaHHE YCIOBMM Ul DPa3BUTUS YMEHUH IPOEKTHO-UCCIIENOBATEIbCKON, TBOPUYECKON
JESITENbHOCTH;

paszBuTHe uHTEpeca K chepam npodecCHOHATEHON A TEIPHOCTH, CBSI3aHHOMN C (PU3HKOI.

B cootBerctBum ¢ tpeboBanusiMu OI'OC COO yroyOn€HHBI ypOBEHb H3YYCHHS Y4eOHOTO
npeamera «®Pu3nMka» Ha YpOBHE cpeaHero oOmiero oOpa3oBaHHs BbIOMpaeTcss OOy4aroIUMUCH,
IUTAHUPYIOIIMMU MPOJIOJDKEHUE 00pa30BaHUs MO CIEHUATBHOCTAM (PU3NKO-TEXHHUUYECKOTO IPOQHIIS.



MECTO YYEBHOTI'O IIPEJIMETA «®PU3UKA» B YHEBHOM IIJIAHE

Ha wsyuenue ¢usuku (yrayOn€HHBIH YpOBEHb) Ha YpPOBHE CpEIHEro oomiero oOpa3oBaHUS
orBoautcs 340 wacos: B 10 kimacce — 204 yaca (6 gacos B Henento), B 11 kimacce — 204 yacos (6 yacos B
HEJIEIIO).

[Ipennaraemelii B mporpamme 1o (U3UKE NepedeHb JabopaTOpHBIX M MPAKTHYECKUX padoT
SIBJSICTCSl PEKOMEH/IOBAHHBIM, YYUTEIb JIEIaeT BBIOOpP MPOBEICHHS J1abopaTOpHBIX pabOT U OIBITOB C
y4€TOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOEHHS YydeOHoro mnpenmera «@Pu3MKa» [TOJDKHBI OTpa)kaTb
TOTOBHOCTb M CHOCOOHOCTh OOYYalOUIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTpPEHHEU
MO3UIMEN JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OpPUEHTALMH, MO3UTUBHBIX BHYTPEHHUX YOEKICHHI,
COOTBETCTBYIOLIMX TPAJAULMOHHBIM IIEHHOCTSM POCCUHCKOro OOIIECTBA, pacUIMpeHHe >XU3HEHHOTO
OIbITA M OIBITA JEATEIBHOCTU B IPOLIECCE PEANU3ALUU OCHOBHBIX HAIIPABJIICHUH BOCIUTATEIbHOU
NEeATEIbHOCTH, B TOM YHUCIIE B YACTH:

IPAXKAAHCKOI0 BOCIIMTAHUSA:
¢ chOpPMHPOBAHHOCTD TPAKIAHCKON TTO3UIIUU 00YJAIOMIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOro O0IIEeCTBa;
® [IPUHATHE TPAJULMOHHBIX OOLIEUYETIOBEYECKUX T'YMAHUCTHYECKUX M JAEMOKPaTHUYECKHUX
IIEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JESITEIbHOCTh B HHTEpecax TIpa)kJIaHCKOro oOIIecTBa,

y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHu3alyy;

® yMEHHE B3aUMOJEHCTBOBATH C COLUAIbHBIMU UHCTUTYTaMU B COOTBETCTBUH € UX (DYHKIUAMU

U Ha3HA4YECHUEM;
® TOTOBHOCTb K T'YMaHUTAPHOHN U BOJIOHTEPCKOM AESITEIBHOCTH.
NATPHOTHYECKOI0 BOCIINTAHMS:
¢ chopMHPOBAHHOCTH POCCUICKOM rpa’kJaHCKOW WIEHTUYHOCTH, TaTPUOTU3MA,
e [ICHHOCTHOE OTHOILIEHHE K FOCYAApCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM POCCUNCKHUX YUEHBIX
B 001aCTH (PU3UKH U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:
e chOpMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO TIOBEACHUS;
® CIOCOOHOCTH OLIEHHMBATH CUTYAI[MIO0 M MPUHUMAaTh OCO3HAHHBIE PELICHMS, OPUEHTHPYSICh Ha
MOPAJILHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YUCJIE B IEATEIbHOCTH YUEHOTO;
® 0CO3HaHME JMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYIYIIEro.
3CTEeTHYECKOI0 BOCIIUTAHHS:
® HCTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas JCTETUKY HAay4HOI'O TBOPYECTBA, IMPUCYILETO
¢bu3nyeckoit Hayke.
TPYA0BOI0 BOCIIUTAHMSA:
® UHTEpeC K pa3In4YHbIM cepam NpodecCHOHANBHOM AeATEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢bu3MKOW W TEXHUKOH, YyMEHHE COBepIIaTh OCO3HAHHBIM BHIOOp Oyaymied mnpodeccuu u
peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIaHBI;



TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHWIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU JKU3HU.

IKOJOIrH4€¢CKOro BOCrIMTaHus

COPMUPOBAHHOCTh ~ SKOJIOTHYECKOH  KYJIbTYphl, OCO3HaHHE TIJI00ATBLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUTAHUPOBAaHHUE M OCYILECTBICHUE NEHCTBHI B OKPYXAIOLIEH Cpe/ie Ha OCHOBE 3HAHUS Leeil
YCTOMYMBOTO Pa3BUTHS YEIOBCUCCTBA;

pacIIMpeHue OMbITa JACATSIBHOCTH IKOJIOTUUYECKOW HANPABICHHOCTH HA OCHOBE MMEIOIIUXCS
3HaHUi 10 pusmKe.

HEHHOCTH HAYYHOI'O IMO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
¢bu3nyeckoil Hayku;

OCO3HAHME IICHHOCTH HAYYHOW JEsITeIbHOCTH, TOTOBHOCTH B IPOLIECCe H3YYEHUS (PHU3UKU
OCYILLECTBIIATh NPOEKTHYIO U UCCIIEI0BATEIbCKYIO JAESITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe1bHbIe YHHBepCcAIbHbIE y4eOHbIe AeiicTBUSA
Ba3oBble 1oruyeckue geiicTBUA:

CaMOCTOSITENTLHO  (DOPMYJIUPOBaTh U aKTyalM3UpOBaTh MpoOJIeMy, paccMaTpuBarh €€
BCECTOPOHHE;

ONPEIEATh UEIH IEITeIbHOCTH, 33J1aBaTh [MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U IPOTUBOPEYHSI B pACCMATPUBAEMBIX (PU3UUECKUX SIBICHUSAX;
pa3pabarbIBaTh IUIAH PEHICHUsS MPOOJIEMBI ¢ YUETOM aHAIM3a MUMEIONIMXCS MaTepPHaIbHBIX H
HEMAaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OILIEHWBATh COOTBETCTBHE pE3YJIbTATOB LIEJISM,
OLICHUBATh PUCKU MOCIIEICTBUMN AESITEIBHOCTH;

KOOPJAUHUPOBAaTh M BBIMOJHATH paboOTy B YCIOBHUSX pEAJbHOIO, BUPTYAJIbHOTO U
KOMOHWHUPOBAaHHOT'O B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ncciiefoBaTe/LCKHE JeiiCTBUSA.

BJIaJIeTh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MTOHATUAMU M METOJaMU (PU3NYECKON HayKH;
BJIIETh HaBBIKAMHM Yy4€OHO-UCCIIEIOBATEIbCKON U TMPOEKTHOW JeATENbHOCTH B o0nacTu
¢u3uKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIBHOMY IOMCKY METO/OB peIIeHUs
3aja4 GU3NYECKOTO COIEPKAHMS, TPUMEHEHHIO PA3JIMYHBIX METO/I0B MO3HAHUS;

BIAJETh BUAAMM JACIATEIBHOCTH IO TMOJIY4YEHMIO HOBOIO 3HAHUSA, €ro HMHTEpIpETaluH,
MpeoOpa3oBaHNI0O M MPUMEHEHUIO B Pa3IMUHBIX Y4E€OHBIX CUTYyallUsiX, B TOM 4HCIE MpH
CO3/IaHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U M aKTyaJlIU3UpPOBaTh 3a/1adyy, BBIABUTATh THIIOTE3Y
e pelleHHs,, HaxOJIUTh apryMEHThl JUIsl JI0OKa3aTelbCTBa CBOUX YTBEP)KIEHUH, 3a7aBaThb
IapaMeTpsl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh MOJYYEHHBIE B X0JI€ PEILIEHUS 3aa4l PE3yJIbTaThl, KPUTUUECKH OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYJIHPOBaTh COOCTBEHHBIE 3a/ladyll B 0Opa30BaTEbHOMN JEATEIbHOCTH, B TOM
qucie MpHU U3ydeHUH (pU3nKu;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;



YMETb MEPEHOCUTH 3HaHUSA MO (PU3MKE B IPAKTHUUECKYIO 001aCTh KU3HEIEATEIbHOCTH;
YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE UJIEU, IIPEJIaraTb OPUTHHAJIBHBIE TOAXOAbl U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]a4H, JOMYyCKAIOIIUE aJIbTEPHATUBHBIEC PELICHUS.

Pabora ¢ undopmanmeii:

BJIQJICTh HAaBBIKAMH MOJy4YeHHs HH(pOpMAMK (U3NYECKOTO COACPIKAHUS M3 HCTOUYHHKOB
pasHBIX THUIIOB, CAMOCTOSTEIILHO OCYIIECTBJIATh IOUCK, AaHaIM3, CHUCTCMATU3AIUI0 |
MHTEPIIPETAINI0 HH)OPMALIMHU Pa3IUYHBIX BUIOB U (OPM IPEICTABICHNUS;

OLICHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHH;

HCIIOJIb30BAaTh CPCACTBA I/IH(bOpMaI_[I/IOHHBIX U KOMMYHHUKAIIUOHHBIX TEXHOJIOTHUH B peuicHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPraHU3alMOHHBIX 33724 C COOJIOJCHHEM TpeOOBaHUI
IPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYPCOCOCPEIKEHHUS, TIPABOBBIX M ITHUSCKUX
HOPM, HOPM HH(POPMAITMOHHOHN 0€30aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOTO COJCPIKAHHS B Pa3IMUYHBIX (opMaTax ¢ y4éTOM Ha3HAYCHUS
uHbOpMAMKM ¥ LEJIEBOH ayIWTOPHH, BHIOMpas ONTUMAIbHYIO (HOpMY MpenCTaBICHUS WU
BU3YaJIN3all1H.

KoMMyHHKaTHBHBIC yHUBEpPCaAJIbHbIC YUeOHbIC 1eliCTBUA:

OCYIIECTBISTH OOIIEHUE HAa YPOKaX (PU3UKU U BO BHE-YPOUHOU JCSATEIBHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IIMKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;
IIOHMMATbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U UHIUBHYyalbHON paboThI;
BbIOMpPAaTh TEMAaTUKy M METOAbl COBMECTHBIX ACUCTBUH ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka’KA0I0 4IeHA KOJUIEKTHUBA;

IPUHUMATh LEIU COBMECTHON AEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JI€HCTBUSA
0 €€ JOCTHKEHHIO: COCTABJIATH IUIAaH JACWCTBUM, PAacHpelNeisaTh POJU € Y4ETOM MHEHUU
Y4aCTHUKOB, 0OCY>KIaTh pe3yJbTaThl COBMECTHON pabOThI;

OLICHHMBATh KaYECTBO CBOETO BKJIA/Ja M Ka)J0r0 yYaCTHMKA KOMAaH]Ibl B OOLIUI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npenjgaraTb HOBBIE IPOEKTHI, OLIEHWBATh HAEW C IO3ULUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIATh MO3UTHUBHOE CTPATETHMYECKOE MOBEJCHUE B PA3IMYHbBIX CUTYalUSX, MPOSIBISTH
TBOPYECTBO U BOOOpa)keHUE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHbIE YHHBepPCAJbHbIE yUeOHbIe JIeiicTBUS
Camoopranu3anusi:

CaMOCTOSITENIbHO OCYIIECTBIATh IO3HABATENBHYIO [JESATEIBHOCTh B 00JacTH (U3UKU U
aCTPOHOMUHU, BBISIBIIATH TPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOATENIBHO COCTABJIATh IUIAH PELICHUSA pPACUETHBIX M KadyeCTBEHHBIX 3a]ad, IUIAH
BBITIOJTHEHUSI TPAKTHYEeCKOM paboThl C Yy4ETOM MMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

JIaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

paciupsaTh paMKHi y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHUN;

JienaTh OCO3HAHHBIM BHIOOpP, apryMEHTHUpPOBaTh €ro, OpaTb Ha ceds OTBETCTBEHHOCTH 32
penieHue;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIULIMU B 00JAaCTH (DU3UKHU, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.



CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEJISM;

BJIa/IETh HaBBIKAMH I103HABATEIbHON pedIECKCMU KaK OCO3HAHUSI COBEPIIAEMBIX JECUCTBUU U
MBICIUTENBHBIX MTPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peIeKCUU TSl OLIEHKH CUTYyallid, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATH PEUICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apryMEHTBI IPYTUX MPU aHATIU3€E PE3YIbTATOB IE€ATEIIBHOCTH;
MPUHUMATD €05, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYTrUX HA OMIMOKH.

B mporecce moCTHKEHHS JTMYHOCTHBIX PE3YJIbTaTOB OCBOEHHS MPOrpaMMbl MO (HU3UKE IS YPOBHS
cpeaHero oOmero oOpa3oBaHMs y OOYYaOLIMXCS COBEPLICHCTBYETCS 3MOLMOHAIBHBIA HHTEJUIEKT,

Mperoaralonuii copMUpOBAaHHOCTE:

CaMOCO3HAHUA, BKJIFOYAIOLIETO CIOCOOHOCTh IOHMMAaTh CBOE SMOLMOHAIBHOE COCTOSHUE,
BUJICTh HAIPABICHHUS PA3BUTHS COOCTBEHHOW SMOLMOHAIBHON CQepbl, OBITh YBEPEHHBIM B
ceOe;

CaMOperyJIMPOBaHUS, BKIIOYAIONICTO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh OTBETCTBEHHOCTH 32
CBOE IIOBCACHUC, CHOCO6HOCTB aI[aHTI/IpOBaTBCH K SOMOIIMOHAJIBHBIM U3MCHCHUAM U HpO?IBJIHTI)
THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAlMM, BKJIOYAIOIIEH CTPEMIICHME K JOCTH)KCHMIO LEIM U YCIEXY,
OINTHMHU3M, HHHUIIUATUBHOCTh, YMCHHUE JICHCTBOBATH, HCXO/IS M3 CBOUX BO3MOXKHOCTEI;
OMIIaTHUH, BKJIIO‘-IaIOHICfI CHOCO6HOCTI) IIOHUMATh OMOIIMOHAJIBHOC COCTOSHUC I[pyrI/IX,
YYUTBIBATH €r0 TMPH OCYIIECTBJICHHH OOIIECHHs, CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEKMBAHUIO;

COITMAJIHBIX HABBIKOB, BKIIOYAMOIIUX CIIOCOOHOCTh BBICTpAHUBATh OTHOUICHUS C JIPYTUMHU
JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH HHTEPEC U pa3periarb KOH(PIUKTHI.

INPEAMETHBIE PE3VIJIBTATDI

K xoHny o6yuenus B 10 knacce npegMeTHbIE PE3YyIbTaThl HA YIIIYOJIEHHOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHH:

MMOHUMATh POJIb (PU3UKHU B YKOHOMUYECKOM, TEXHOJIOTHYECKOM, IKOJIOTHIECKOM, COUATLHON 1
ATHUYECKON cdepax AeATeNbHOCTH YeJI0BEKa, pojib U MECTO (PM3UKHU B COBPEMEHHOM HaydHOI
KapTHMHE MHpa, 3HAYeHHE OIHUCATeNIbHOM, CcHUCTeMaTH3Upyole, OOBICHUTENbHON U
MPOrHOCTUYECKON (YHKUIMH (U3NYECKOH TEOpUHM — MEXaHMKH, MOJIEKYJISPHOM (QU3MKH U
TEPMOJUHAMUKH, POJIb PU3NYECKON TeOpuH B (OPMUPOBAHUU MPEACTABIECHUN O PU3NUECKON
KapTUHE MUPAa;

pasnuyath yCJIOBHS NMPUMEHUMOCTH Mojeied (pu3Mueckux Tesl U TMPOLECcCOB (SIBICHUMN):
MHepLMadbHas cucTeMa oTcyéra, abCONIOTHO TBEPAOE Teno, MaTepuajabHas TO4Ka,
PaBHOYCKOPEHHOE JIBIDKEHHE, CBOOOJHOE TajeHue, abcoioTHO yrpyras aedopmanus,
abCOJIOTHO YIpyroe U abCONIOTHO HEYNPYroe CTOJKHOBEHHS, MOJAETH Tras3a, *XKMIKOCTU M
TBEPAOrO (KpPUCTAUNIMYECKOT0) Tejla, HJealbHBIM Ta3, TOYEUHBbIM 3apsl, OJHOPOIHOE
IIEKTPUUECKOE MOJIE;



paznuuaTh ycloBUs (TpaHMIIBI, 00JACTH) MPUMEHHMOCTH (PU3WYECKUX 3aKOHOB, MOHUMATh
BCeoOIMi XapakTep pyHAAMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTb UCIIOJIb30BaHUS YAaCTHBIX
3aKOHOB;

aHAJIU3UPOBaTh U OOBSICHATH MEXAHWYECKHE MNPOLECChl U SBIEHMS, UCIONb3YysSd OCHOBHbBIE
MOJIOKEHHUSI M 3aKOHBl MEXAHUKU (OTHOCHTEIBHOCTh MEXAaHWUYECKOTO JBHKCHHS, (POPMYIIBI
KMHEMAaTUKH pPaBHOYCKOPEHHOTO IBIDKEHHs, NpeoOpazoBaHust lamuiess A CKOpPOCTH U
IepeMeIleHus, 3aKOHbl HbIOTOHA, IPUHLUII OTHOCUTEIBHOCTU l'anuiies, 3aKOH BCEMHPHOIO
TATOTEHMS], 3aKOHBl COXPAaHEHUs UMIIY/IbCa U MEXaHUUYECKOW SHEpPIUH, CBsI3b PaOOThI CHUJIBI C
U3MEHEHUEM MEXAaHUYECKOW 3HEpPIUH, YCIOBUS paBHOBECUs TBEPAOro Teja), IPU 3TOM
HCIIOJIB30BAaTh MAaTEMAaTU4YECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCIIOBHUS IPUMEHUMOCTH
(Gu3nYecKkux 3aKOHOB: IpeoOpa3oBaHuil ['amuies, BTOpOro M TpeTbero 3akoHOB HproToHa,
3aKOHOB COXPAHEHHs UMITYJIbCA U MEXaHUYECKOW YHEPrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHAJIU3UPOBaTh U OOBACHATH TEIUIOBBIE IPOLECCHl U SIBICHUS, HCIHOJb3ys OCHOBHbBIE
nosoxkenuss MKT M 3akoHBI MOJIEKYJISApHOM (DU3UKU U TEPMOJUHAMUKU (CBSI3b JIABJIECHUSA
HUJCaIbHOTO Ta3a CO CpeJHEed KUHETMYECKOM DJHEpruer TeIIOBOIO JABWXKEHUSA U
KOHIICHTPAaLlUEH €ro MOJEKYJ, CBA3b TEMIIEpaTyphbl BEIIECTBA CO CPEAHEH KHUHETUYECKOU
SHEPrueil TEIUIOBOIO JBMIJKEHUS €ro 4YacTHL, CBA3b JABJICHUS MHJICAJIBHOIO Trasa ¢
KOHLIEHTpallMEel MOJEKYJI M €ro TeMIeparypod, ypaBHeHue MenneneeBa—KnanelpoHna,
NEpBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHMsI SHEPIrUU B TEIUIOBBIX IpoOLECccax), MpU
9TOM  HCIIOJIB30BaTh  MAaT€MAaTHYECKOE  BBIPAKEHHE  3aKOHOB, YKa3bplBaTb  YCIIOBHS
IIPUMEHMMOCTH ypaBHeHMsI MeHeneesa—Kaneipona;

aHAJIM3UPOBATh U OOBSICHATH 3JIEKTPUUYECKUE SIBJICHUS, UCIIONIb3Ys OCHOBHBIE INOJIOKEHUS U
3aKOHBI 3JIEKTPOJMHAMUKU (3aKOH COXpAHEHMs 3JIEKTPUUECKOro 3apsna, 3akoH Kyiona,
MIOTEHIUAIBHOCTh AJIEKTPOCTATUYECKOrO II0JIA, MPHHLIMI CYNEPIO3ULUN DICKTPUUECKUX
IIOJIEH, TIPA 3TOM YKa3blBas YCJIOBMS IIPUMEHUMOCTH 3akoHa KysnoHa, a Takke NpakTUYECKU
Ba)KHBIE COOTHOILEHHUA: 3aKOHbI OMa Ul y4acTKa LEeNHM U s 3aMKHYTOM 3JIEKTPUUYECKOH
uenw, 3akoH /[xoymns—Jlenua, npasuna Kupxroda, 3akonst dapanest 11 31eKTpoiIn3a);
OINUCHIBATh (PU3UYECKUE TMPOLECCHl M SBJICHUSA, MCIIONb3Ysl BEIMYUHBL IepeMelIeHHE,
CKOPOCTb, YCKOPEHHE, HUMIIYJbC TE€la M CHUCTEMBI TE€J, CHJIA, MOMEHT CHIbI, JABIICHUE,
MOTEHLIMAJIbHAsl JHEPrusi, KUHETHYeCKas HSHEeprusi, MexaHuueckas HHeprusi, padoTa CHIIbI,
LIEHTPOCTPEMHUTEIILHOE YCKOPEHUE, CUJIA TSKECTH, CHJIA YIIPYTOCTH, CUJIa TPEHUS, MOIIHOCTD,
9Heprus B3auMoJieiicTBUA Tena ¢ 3eMiI€id BOJMM3M €€ IMOBEpXHOCTH, 3HEPrusl YHpyrou
negopManuu MpYXHUHbBI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAs TemIeparypa Teia, pabora B
TEPMOJUHAMUKE, BHYTPEHHSSI SHEPTUsl UAEATbHOTO0 OJHOATOMHOIO ra3a, padoTa HUJeanbHOIro
rasa, OTHOCHUTEJIbHAs BJIAXHOCTh Bo3ayxa, KIIJI wuaeanpbHOro TEMIOBOrO JABUTATENS;
MEKTPUYECKOE TIOJIE, HAMNPSHKEHHOCTh DJIEKTPUYECKOrO IOJIA, HANpsHKEHHOCTh  IOJIA
TOYEYHOTO 3apsfa WM 3apsyKEHHOro Inapa B BakKyyM€ M B JUDJIEKTPUKE, IMOTEHIMAI
JJEKTPOCTATHYECKOTO MOJSA, PA3HOCTh NOTEHIMAIOB, AJIEKTPOJBMIKYIIAs CHIIA, CHJIA TOKA,
HalpsDKEHUEe, MOIIHOCTh TOKA, JJEKTpUYecKas €EMKOCTh IUIOCKOTO  KOHAEHCaTopa,
CONPOTHBIIEHUE YyYacTKa ILENM C IOCJIEI0BAaTEIbHBIM M IAPAJUIENbHBIM COECIUHEHUEM
PE3UCTOPOB, DHEPIUs NIEKTPUUECKOTO MOJIS KOHAEHCATOPa;

OOBSICHATE OCOOEHHOCTH TPOTEKaHUS (UINUYECKUX SIBICHUH: MEXaHWYEeCKOe JIBU)KEHHE,
TEIJIOBOE JIBUKEHHWE YacTHIl BEIIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE IBHKEHHE,
muddys3us, HcIapeHue, KUNEHWE W KOHJEHCAlWs, IUIaBJI€HHE M KpUCTAJIM3aIus,
HaIlpaBJIECHHOCTh TEIUIONEpEadt, JJICKTPHU3alus Tell, SKBUIIOTEHIMAIBHOCTh MOBEPXHOCTH
3apsHKEHHOTO TPOBOAHMKA;



MPOBOJIUTh HCCJICOBAHUE 3aBUCUMOCTH OJIHOM (DM3MYECKON BEIMYHMHBI OT JPYrol C
UCIOJIb30BaHUEM MPSMBIX W3MEpPEHUl, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBAThH
pe3yNbTaThl TONYYEHHOW 3aBHCUMOCTH (DM3MUYECKUX BEIUYHMH B BHJE TPaQHUKOB ¢ Y4ETOM
aOCOTFOTHBIX MMOTPENTHOCTEN H3MEPEHUH, IeTIaTh BHIBOBI IO PE3yIbTaTaM HCCIICIOBAHUS;
MIPOBOJNTH KOCBEHHBIC H3MEPEHUS (PUZNUCCKUX BEIIMUYUH, IIPH ATOM BBIOMPATH ONTUMAIIBHBII
METOJ, M3MEPEHUs, OLICHHBATh AOCOJIOTHBIE UM OTHOCUTEIbHBIC IMOTPEIIHOCTH MPSIMBIX U
KOCBEHHBIX U3MEPEHHUI;

MPOBOJIUTH OIBITHI MO TMPOBEPKE MNPEI0KEHHON TUIOTE3bl: IJIAHUPOBATH JKCIIEPUMEHT,
coOupaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIM3UPOBATh IOJyYEHHBIE pPE3YJIbTaThl H
JIeJ1aTh BBIBOJI O CTATyCE MPEAIOKEHHOM TUTIOTE3bI;

co0roaTh mpaBuia 6€30MacHOro TpyAa NpU MPOBEACHUN HCCIIEI0OBaHUN B paMKax yueOHOTO
IKCIIEPUMEHTA, MPAKTUKyMa M y4eOHO-UCCIICOBATEILCKON U MPOEKTHOH AEATeIThHOCTU C
MCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPONUCTB U JIA0OPaATOPHOTO 000PYAOBaAHHUS,

pemats pacuéTHBIC 3a/1a4 C SBHO 33JaHHON W HESBHO 3aJaHHON (DU3MYECKON MOJIENbI0: Ha
OCHOBAaHWHW aHaIM3a YCIOBUS OOOCHOBBIBATH BBHIOOP (DHU3MYECKONW MOJETH, OTBEUAIOIICH
TpeOOBaHUSAM 3aJauyd, MPUMEHITh (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl
¢bu3nyecKux Teopuil TPU HUCHOJIB30BAHUM MATEMaTHYECKUX METOJIOB pelIeHHs 3ajad,
MPOBOJUTH PAcu€Thl HAa OCHOBAaHWU HUMEIOIIMUXCS JIAHHBIX, AHAJIM3UPOBATH PE3YyJIbTaThl U
KOPPEKTUPOBATH METO/IbI PEIICHUS C YUETOM MOJIYUCHHBIX PE3YJIHTATOB;

pemaTh Ka4yeCTBEHHBIE 3a7aui, TPeOyIolMe MPUMEHEHU 3HaHUI U3 Pa3HBIX Pa3fesioB Kypca
(bU3KKY, a TaK)Ke MHTETPAlMN 3HAHUWA U3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIIA!
BBICTpAauMBaTh JIOTMYECKYIO IIETIOYKY PACCYXACHUM C OMOpOH Ha U3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

UCIOJIb30BaTh TEOPETHYECKHE 3HaHHsS M7 OOBSCHEHHS OCHOBHBIX NPUHIHUIIOB DPAaOOTHI
M3MEPUTEIIbHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIECCOB;
MPUBOJUTh TPUMEPHl BKJIaJa POCCHMCKUX U 3apyOekKHBIX YYEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHUIA;
aHAJIM3UPOBATh W OICHUBATh MOCIEACTBHS OBITOBOW M MPOU3BOICTBEHHON IESATEIBHOCTH
YEJIOBEKA, CBA3AHHOW ¢ PU3NUECKUMU MTPOLIECCAMHU, C MO3UIIMHA SKOJIOTUUECKON 0€3011acCHOCTH,
MPEACTABICHUI O PallMOHAIBHOM MPUPOJIONOJIB30BAHUH, a TAKKE Pa3yMHOM HCIOJIb30BaHUHU
JTOCTUKEHHUIN HayKU M TEXHOJIOTUH /7S TadbHEHIIero pa3BUTUS YeTI0BEUECKOro 00IIecTBa;
MPUMEHATHh PAa3JIMYHbIE CIOCOOBI paboThl ¢ uHbOpMaIueld (QU3NYECKOro COJEPKAHUSI C
UCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHiA, MPU STOM HUCIOIB30BATh
COBpPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJOTUU I TOUCKA, TEePepadOTKU W TPEIbIBICHUS
y4eOHOW W HaAyYHO-TIOMYJISIPHOW WHQOpMANUU, CTPYKTYPUPOBAHHUS ¥ HHTEPIPETALUN
nHpOpMalUM, TOJYYEHHOW W3 pa3JIMYHBIX MCTOYHUKOB, KPUTHUYECKA AaHAIM3UPOBATh
nojiyyaeMyro UH(GOpPMAIMI0O U OICHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIHUXCS
3HAHUU, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHUKA WH(OPMAIINH;

MIPOSIBIISATh OPTaHU3AIMOHHBIE U TIO3HABATEIbHBIE YMEHHUS CaMOCTOSITENILHOTO MPHOOpETEHUs
HOBBIX 3HAHUH B MIPOIIECCE BBHITOJTHEHUS MTPOCKTHBIX U yU4EOHO-HCCIIeIOBATEIBCKUX PAbOT;
paboTaTh B Tpymme C UCHOTHEHHEM Pa3UYHBIX COIUANBHBIX POJICH, MIAHUPOBATh PadOTy
TPYIIIIBI, PAITHOHAIIBHO PACIPEACIIATh ACATEIHPHOCTh B HECTAHTAPTHBIX CUTYAIIUsIX, aICKBATHO
OIICHUBATH BKJIQJ] KOKJIOTO U3 YIACTHHUKOB T'PYIIIHI B PEIICHUE pacCMaTPUBAEMOM TPOOIIEMBI;
MPOSIBJISATE MOTHBAIUIO K Oyaymied mpoecCHOHAIBHOU JEATEILHOCTH MO CHEIUATbHOCTIM
(hUBUKO-TEXHHUECKOTO MPODHUIISL.



K kon1y o0yuyenus B 11 knacce npeIMeTHbIE Pe3yIbTaThl HA YIITyOIEHHOM YPOBHE JOJKHBI OTPAXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

MOHUMATh POJb (PU3UKH B 3KOHOMHUYECKOH, TEXHOJIOTMYECKOH, COIMAIbHONW M ITHYECKOU
cdepax AEATETBHOCTH YEJIOBEKa, pOJb M MECTO (PM3UKU B COBPEMEHHON HAay4yHOW KapTHUHE
MHUpa, POJIb ACTPOHOMMH B IIPAKTHYECKON NEATENBHOCTH YEIOBEKA M JNaJbHEHIIEM Hay4dHO-
TEXHUYECKOM pPa3BUTUH, 3HAYEHUE ONHUCATEIbHOM, CUCTEMAaTU3UPYIOIIEH, OObACHUTEIBHON U
MPOTHOCTUYECKOU (DYHKIIUH (PU3NIECKON TEOPUU — INEKTPOJAMHAMUKH, CIEIUAIBHON Teopun
OTHOCUTEIIBHOCTH, KBAaHTOBOM (u3uku, posb (Qusmueckod Teopuu B (HOPMHPOBAHUU
IPEJCTaBICHUNA O (PU3UUECKON KapTHMHE MHUpPA, MECTO (PU3MUECKOM KapTUHBI MUpa B 0OLIEM
psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUI O IPUPOLIE;

pasnuyath yCJOBUS NPUMEHMMOCTH Mojenell (u3nyeckux Tela M IpOoLeccoB (SIBJIECHUI):
OJTHOPOJHOE 3JIEKTPUUECKOE M OJHOPOJHOE MAarHUTHOE IOJIsI, TApMOHHYECKUE KoyeOaHus,
MaTEMaTUYECKUH MAasTHUK, WICAIbHBI IPYXUHHBIA MAasSTHUK, T'apMOHMYECKHUE BOJIHBI,
UJCABbHBIN KoNeOaTebHbI KOHTYp, TOHKas JIMH3a, MOJEJIeld aToMa, aTOMHOTO sapa U
KBaHTOBOM MOJIEJIN CBETA;

pasnuyarh yciaoBHs (IpaHullbl, 00JacTH) MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHHMATh
BceoOIuii XapakTep pyHAaMEHTAIbHBIX 3aKOHOB M OIPaHMYEHHOCTh UCIOIb30BAHUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH IEKTPOMArHUTHBIE IPOLIECCHI U SIBJIECHUS, UCIIOJIb3YS] OCHOBHBIE
MIOJIOKEHUS U 3aKOHBI IEKTPOJAMHAMUKH U CHEIHATIbHOM TEOpPHUH OTHOCUTEIBHOCTU (3aKOH
COXPaHEHHUs NNEKTPUUYECKOTr0 3apsizia, cuiia AMiepa, cuia Jlopenna, 3aKkoH 3J€KTpOMarHUTHON
UHAYKIMH, npaBuiio Jlenna, cBa3p OJIC caMOMHIYKIIMU B 2JIEMEHTE DIEKTPUYECKON LIENH CO
CKOPOCTbI0 M3MEHEHMsI CHJIBI TOKa, IIOCTYJIaThl CIELMAIBbHOM TEOPUM OTHOCUTEIBHOCTH
OHHIITEHA);

aHAJM3UPOBaTh M OOBSCHATh KBAHTOBBIE IMPOLIECCHl U SIBICHUS, HCIIONIb3Ysl MOJO0XKEHUS
KBaHTOBOH (u3uku (ypaBHeHue DifHmTeiHa 115 (oTod(dexTa, nepBblid U BTOPOU MOCTYIATHI
bopa, npunmun cootHomenus HeomnpenenéHHocTel ['eiizenOepra, 3aKOHBI COXpaHEHUS
3apsA0BOIO0 MU MAacCOBOTO YMCENl M DHEPIUU B SACPHBIX pEaKLUsAX, 3aKOH PaJUOaKTHUBHOIO
pacmana);

OINUCHIBaTh (PU3UYECKUE TPOLECCHl M SIBJICHUS, HCHOJb3ysd BEIMUYUHBI: HANpsHKEHHOCTh
IEKTPUYECKOTO TI0JIsI, MOTEHLMAT 3JIEKTPOCTaTUYECKOrO IIOJSA, Pa3HOCTh IOTEHIUAJIOB,
ANEKTPOABIDKYILAs CHJIA, MHAYKIUS MarHUTHOTO IOJI, MarHUTHBIA MOTOK, cuia Awmrmepa,
WHIYKTUBHOCTb, JJEKTPOABIKYIIAs CHJIa CAaMOMHIYKIMH, HHEPrusi MAarHUTHOIO TIOJIsS
MIPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, OTHASI SHEPTHsl, SHEPTUsl TOKOsI CBOOOTHON
YaCTHUI[bl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsifl AApa, SHEPTHsl CBSA3U SA/pa;
OOBSICHATE OCOOEHHOCTH NMPOTEKAHUs (PU3MUECKUX SBICHUH: 3JEKTPOMArHUTHAS MHIYKLIHSA,
CAMOMHIYKIMSI, PpE30HAaHC, HWHTepdepeHIss BOJH, AU(paKIus, AUCHEPCUs, MOJIHOE
BHYTpEHHEE OTpakeHue, pororekrpudeckuii apdext (poroadpdexr), anbda- u Oera-pacnaibl
sa5ep, raMMa-usiydeHue sjep, (Gu3nueckue NPUHLHUIBI CHEKTPAJbHOTO aHaiu3a U padoThl
nazepa;

OTIpe/IeIIsATh HapaBJIeHNe UHIYKIIUM MarHUTHOTO TOJISI IPOBOJHUKA C TOKOM, CUJIBI AMIlepa U
cuibl JIopeHua;

CTPOUTH M300pa)K€HHE, CO3/1aBaeMO€ IUIOCKHM 3€pPKaJloM, TOHKOH JIMH30M, U pacCUUTHIBATh
€ro XapaKTEPUCTUKH;

IIPUMEHSTh OCHOBOIIOJIAratoIife aCTPOHOMHUYECKHE MTOHATHS, TEOPUU U 3aKOHBI JUIsl aHAaIU3a U
00BsICHEHUS! (PU3NYECKUX MPOILIECCOB, NMPOUCXOAAIINX B 3BE3MAX, B 3BE3IHBIX CHUCTEMax, B
MEXTTAKTHIECKOH Cpelie; MBIKEeHUsI HEOSCHBIX TeJl, DBOJIIOINY 3BE37] 1 BeeneHHoi;



MIPOBOANTH UCCIIEJOBAaHUE 3aBUCUMOCTEH (PM3MUECKUX BEJTUYMH C MCIOJB30BAaHUEM MPSMBIX
U3MEpEeHUull, TP 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATh PE3YNbTAThl MOIYYEHHOM
3aBUCUMOCTH (PU3MYECKUX BETUYMH B BUJE TPAPHUKOB C YIETOM aOCOIIOTHBIX MOTPEUTHOCTEN
M3MEPEHUH, eNIaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIIEOBAHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHHSI (PU3UUECKUX BEINYHH, IIPH 3TOM BBIOMPATh ONTUMAIIbHBINA
METOJ W3MEPEHUs, OICHHWBATh a0CONIOTHBIE M OTHOCHTEJIbHBIC MOTPEHIHOCTH MPSMBIX U
KOCBEHHBIX U3MEPEHHUI;

MPOBOJIUTH OMNBITHI IO MPOBEPKE MPEIJIOKEHHOM THIOTE3bl: IUIAHUPOBATh SKCIIEPHUMEHT,
coOupaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIM3UPOBATh IOJyYEHHBIE pPE3YJIbTaThl H
JIeTIaTh BBIBOJ] O CTATyCe MPEATIOKEHHON TUIIOTE3HBI;

OIHCHIBATh METObI OTYYEHHUS HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;

co0roaTh npaBuia 6€30MacHOro TpyAa MpU MPOBEICHUN UCCIEI0BaHUI B paMKax y4eOHOTro
AKCIIEPUMEHTA, MPaKTUKyMa M y4eOHO-UCCIIEOBATEILCKON U MPOEKTHOH AESITEeIbHOCTU C
MCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00OpaTOpHOro 000pyIOBAHUS;

pemath pacuéTHBIC 3a/1a4l C SIBHO 33JaHHON U HESBHO 3aJaHHOW (DU3MYECKON MOJIENbI0: Ha
OCHOBAHWHW aHAJM3a YCJIOBHUS BBHIOMpaTh (DU3MUYECKHE MOJIENM, OTBEYAOUINE TPEOOBAHUSIM
3aJauu, IPUMEHSTHh (OPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U TOCTYJIAThl (PU3NYECKUX TEOPHU
IIpU HUCIOJB30BAaHUU MaTEMaTHYECKHX METOJOB pEIICHMs 3ajad, MPOBOJIUTH pacuéThl Ha
OCHOBaHUU HMMEIOIIMXCS JAaHHBIX, aHAIM3HPOBATh PE3YNbTaThl U KOPPEKTHPOBATh METOJbI
petieHust ¢ y4ETOM MOJTy4YeHHBIX PE3yIbTaTOB;

peliaTh Ka4yeCTBeHHbIE 33/1a4u, TpeOyIole MPUMEHEHHs 3HAaHUN U3 Pa3HBIX pa3/esioB Kypca
¢u3MKY, a TaKKe WHTETPAllUN 3HAHUW W3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA:
BBICTpAMBaTh JIOTMUYECKYIO IIETIOYKY PACCYXACHUM C OMOpOH Ha U3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

UCIOJIb30BaTh TEOPETHYECKHE 3HaHHS M7 OOBSCHEHHS OCHOBHBIX NPUHIMUIIOB DPaOOTHI
M3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOIIECCOB;
IPUBOANUTH TPUMEPHl BKJIAAA POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE MPOIIECCOB OKPYKAIOLIET0 MUPA, B pPa3BUTHE TEXHUKH U TEXHOJIOTHH;
aHAJIM3UPOBaTh M OLEHHMBATH IOCIEACTBUS OBITOBOM M NPOM3BOJCTBEHHOM NEATENbHOCTH
YEJIOBEKA, CBA3AHHOW ¢ PU3MUECKUMU MTPOLIECCAMHU, C MO3UIIMMA SKOJIOTUUECKON 0€3011acCHOCTH,
MPEJCTaBICHUI O PAIMOHAIHLHOM TPUPOJIONIONB30BaHUH, a TAK)KE PAa3yMHOM HCIOJIB30BAaHUU
JOCTH)KEHUM HAyKU U TEXHOJIOTUM /7S TabHEHIIero pa3BUTHUS YeI0BEUYECKOT0 00IIEeCTBa;
MPUMEHATh PAa3JIHYHbIE CIOCOOBI paboThl ¢ WHpOpMaIuel (QU3NYECKOro COJEpKaHHUS C
UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHUH, MPU 3TOM HCIOIH30BaTh
COBpPEMEHHbIe MH(OPMAIMOHHBIE TEXHOJOIMU JUIsI MOMCKA, MepepaboTKH U NperbsSBICHUS
yu4eOHON W HayYyHO-TIONMYJSIPHOW WHQOpPMALUU, CTPYKTYPUPOBAaHUS W HMHTEPIPETAUU
uHbOpMAIMY, TIOTYYEHHOW W3 pa3IM4YHBIX WCTOYHHWKOB, KPUTHYECKH AaHAIM3HPOBATH
NoJilyJyaeMyro MH(QOPMALMI0 M OLEHMBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS
3HAHUU, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHUKA WH(OPMAIINH;

MPOSIBJISITh OPTaHW3ALMOHHBIE U MO3HABATENIbHBIE YMEHUS CaMOCTOATENBHOTO MPUOOPETeHUS
HOBBIX 3HaHUII B ITpoIiecce BHITOTHEHUS MIPOSKTHBIX U Y4eOHO-UCCIIeI0BATENbCKUX PadoT;
paboTaTh B TpyIIie ¢ UCIOJIHEHHUEM pa3IMYHBIX COIMAJIBHBIX POJIEH, IIaHUPOBaTh paboOTy
TPYIIIBL, PAIlOHATBHO PACHPEENATh AeITeIbHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJI€KBATHO
OILIEHUBATh BKJIAJ] KAXKIOTO U3 YIaCTHUKOB TPYIIIBI B PEIICHUE PaCCMAaTPHBACMOM MTPOOIIEMBI;
MPOSIBJISITH MOTUBALMIO K Oyaymied nmpodeccuoHanbHON NESATEIbHOCTH MO CIEHUATbHOCTIM
(hUBUKO-TEXHHUECKOTO MPODHUIISL.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTanbHas Hayka o npupoje. HayuyHblid METOA MO3HAHHUS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

OKCIIepUMEHT U TeopHus B Mpoliecce Mo3HaHus npupoabl. HabmroaeHne u sKCriepuMeHT B
buzuke.

Crioco0bl u3MepeHus (U3NYECKUX BEIUYMH (QHAJIOrOBbIE U LU(PPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLECCOB (MaTepuaybHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UJeaIbHasl )KUAKOCTh, UJICalIbHBIN Ta3, ToueuHbld 3apsn). ['unoresa. dusznyeckuit
3aKOH, I'PAaHULIbl €10 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
IPAaKTUYECKOH J1eATENbHOCTH JHOACH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padbomot, RPAKMUKYM.

N3mepeHne cuiibl TOKa M HaNpsyKEHUS B LENHM IOCTOSHHOIO TOKa NIpHU IMOMOILU
AHAJIOTOBBIX U IHU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMCcTBO ¢ LUppoBoil maboparopueil no ¢usuke. Ilpumepsl n3mepeHus GU3NIECKUX
BEJIMYMH [TPU OMOILY KOMITBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe JIBMKeHHE. OTHOCUTENBHOCTh MEXaHM4Yeckoro mABikeHus. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIUH Ha OCH CHCTEMbl KOOpPJIWHAT.
Tpaexropus.

[Tepemerienre, CKOpoCTh (CpeIHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopAuHAT. ClokeHue nepeMenieHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS U MMYTH MaTepUaIbHOM TOUKU OT BPEMEHH U MX TpaUKH.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIEHHOTO
MOJ1 YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHMSI MaTepHaAIbHOM TOUKU
OT BPEMEHH U UX I'paduKu.

KpuBonuHeliHoe 1BUKEHUE. [[BUyKeHNE MaTeprabHON TOUKHU 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJIOTMYECKHE IIPOLECCHl: CHUAOMETpP, ABUKECHHE
CHaps10B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE MTepeJaul, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Monens cucteMbl OTCUETa, MIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

Crioco0b! HccieJOBaHus IBUKEHUH.

Nnmoctpanys NpeaeabHoro nepexoaa U N3MepeHue MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBaHne MBHKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBM>XeHUs Teya, OpOIIEHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue cCkopocTy Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBMXKEHHUS C LIEJIBEO ONPEIETICHUSI MTHOBEHHOM CKOPOCTH.

N3mepenne yCKOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHM IO
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

W3mepenne yckopeHusi CBOOOAHOTO majaeHus (peKOMEHI0BAHO MCIOIb30BaHNUE U(PPOBOI
nabopaTopun).

W3yuenne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEepHoja OOpalleHHs KOHHUYECKOTO MAasTHHKAa OT €ro
I1apaMeTpOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbhbie cucteMmsl oTcuéra. [IpuHIMI OTHOCUTENBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHuun cynepno3uuuu cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsKeCcTH. 3aBHUCHUMOCTh YCKOPEHHsI CBOOOJHOTO TAJEHUS OT BBICOTHI HaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TeN M HUX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXKyIierocsi ¢ yCKOpeHHUEM.

Cwia tpenus. Cyxoe TpeHue. Cusa TpeHUS CKOJIBKEHHMS W CHJIAa TPEHHS TOKOSI.
Koadduiment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumesna.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKHE MPOUECCHl: MNOAIIUIMHUKY, JIBUKECHHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLMATIbHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOICUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChI TN
Ha €ro YCKOpPEHUE B HHEPIUATILHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOSHUKAIOIIMX B PE3YJIbTATEe B3aUMOJIECHCTBUS TEIL.

N3mepeHne mace 1o B3auMOJICUCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOpEHHOM NOIBEME U MTaJICHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenne paBHOAECHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHne ABMKCHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTOM Yepe3 JErKuil OJI0K.

N3mepenne kodddummenTa TpeHus Mo BEIWYHHE YTI0BOr0 Kod((HUIIMEeHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue JBWXKeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABMKEHUS Ipy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE JIBHXKEHUE TBEPIOTO Teja.
MoMEHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBecUsI TBEPJOTO TeEIA.

YcroitunBoe, HeycToiunBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomul, npaKmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

Hmnynsc MaTepuanbHOW TOUYKH, CUCTEMBI MaTepUaibHBIX TOYeK. LIeHTp Macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMnynbe cuiibl U H3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

MoMeHT umnynbca MaTepuaqbHOM Touku. IIpencraBieHne O COXpaHEHMM MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerneHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHUIIBL.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUU MaTepUAIbHOIN TOUKH.

[ToreHnnanpHBle M HEMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuuaneHas
SHEprus ynpyro negopMHpoOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



IpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejna B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropast kocMuueckas CKOpocTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPIUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyum [ UACAIbHOM JKHIKOCTHM KakK CJIEACTBHE 3aKOHA COXPaHECHUS
MEXaHUYECKON IHEPTUU.

TexHnuYecKkue yCcTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE NBHKEHUE.

W3mepeHne MOIIHOCTH CHJIBI.

W3MeHeHne 3HepruM Tea Mpu COBEPILIEHUU padOThI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopmnsvie padomovi, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

N3mepeHne KHHETUYECKOM 3HEPTUu Tella 10 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUy NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS PU IBUKEHUH TeJa [0 HAKJIOHHOMN IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka u TepMOIMHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOoPUU.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YyacTHUIl BellecTBa. MoJeNn CTpOEHUsI Ta30B, KHUAKOCTEN U TBEPABIX T€I U 0ObSICHEHNE CBOWCTB
BElleCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Mopens wnIeanbHOTO Tra3a B MOJIEKYJSIPHO-KMHETHYECKOM TEOpHM: 4YaCTHIBl Tras3a
JBUKYTCS XaOTUUYECKH U HE B3aUMOJEHUCTBYIOT IPYT C JPYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkama Ttemmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHre U30IPOILIECCOB: U30TEpMa,
u30xo0pa, n3obdapa.

CBs3p MeEXIy [aBJIEHUEM U CpPEAHEW KHHETUYECKOW DSHEpPruel MOCTYyNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJAealbHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJSpPHO-
KMHETUYECKOW TEOpUH HI€aTbHOIO ra3a).

CBsi3b  aOCOJIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMMYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW YHEPTUEH MOCTYIATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.



TexHuueckue YCTpOIICTBA M TEXHOJIOTMYECKHE TMPOILIECChl: TEPMOMETp, Oapomerp,
MIOJIy4YCHUE HAHOMATEPHUAJIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

HabGmtonenue u uccnenoBanure U30mMpoIeccoB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILNIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIyY
ropsiuei U X0JIOJAHON BOJOM.

V3ydyeHrne W30TEpPMHUYECKOro TMporecca (PeKOMEHIOBAHO HWCIIONb30BaHUEe MHU(POBOM
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenune nzobapHoro nporiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHume u  BHyTpeHHue napamerpsl. [lapamerpsr
TEPMOJIMHAMUYECKON CHUCTEMBI KAK CPEHHE 3HAYEHUS BEJIWYWH, OMKCBIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayasio TepmMoanHaMuku. CaMONpOU3BOJIbHAS peflakcalis TEPMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuaeanbHOro Tra3a B TEPMOJMHAMUKE — CHUCTEMA YpPABHEHHI: YpaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTHU
OTOM MOJENIM: HHU3Kasg KOHIIEHTpalus 4YacTHLl, BBICOKHE TEMIIepaTyphl. BrlpaxkeHue mid
BHYTPEHHEN YHEPIUU OJJHOATOMHOTO MJI€aJIbHOTO rasa.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

DOnemeHTapHas paboTa B TepMOANHAMUKE. Beruncienne paboTsl o rpaduky mnpoiiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucteMbl 0e3 coBepiieHus padoThl. KOHBEKIHS, TETUIONPOBOHOCTD, U3ITYUYCHHE.

KonuuectBo Temnorel. TemnoéMkocTh Tena. YAelnbHass W MOJSpHas TEMI0EMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenpHas TeIUioTa CropaHus ToluMBa. Pacuér komuyectsa
TEIJIOTHI TIpH Tetutonepenaye. [lonstue o0 agunadbaTHOM Mporiecce.

[lepBbiii 3ak0H TepMoaMHAMUKU. BHyTpeHHss sHeprus. KomudecTBo TemaoTsl U pabota
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUN TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKM JUII PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHME TEPMOJAMHAMUYECKON CHUCTEMBI MPOXOIUT EIWHCTBEHHAs aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aK0H TepMOIMHAMUKKU JJI1 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO MEPENATH
TEIUIOTy OT Oojiee XONOJHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeobpaTtuMocTs IpUPOTHBIX MTPOIIECCOB.



[Tpunimne! aeiicTBus TenaoBbix MamuH. KIT/I.

Makcumansnoe 3nadenue KI1/1. ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JaBHUTarene. TernoBoe 3arps3HeHue
OKpPY’KaroIlle cpebl.

TexHu4eckue ycTpocTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
TU3CTbHBIA W KapOIOpaTOpPHBIM JBHUTaTeNld, TapoBas TypOWHA, MOIYyYEeHUE CBEPXHU3KHX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
yTUIU3alKsa OMOOPraHNYeCKOro TOILTMBA AJIsl BEIPAOOTKH «TEILIOBOM) U SJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTHYeCcKOM PaCIIuPEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJENbHBIX TEIIOEMKOCTEN BELIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO mpoiiecca.

KoMmbrorepHbie MOJIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

W3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

W3yueHue B3aMMOCBS3M DHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KUIIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeuwiecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanue u KoHAeHcalus. Mcnapenwe wu KumeHwe. YenbHas TemioTa
napooOpa3zoBaHusl.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KauecTBeHHass 3aBUCUMOCTb IJIOTHOCTH U
JaBJICHUs HACHIIIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTh TeMIIEPaTypbl KUTICHUS OT JIaBJICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS ¥ OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBneHue u KpucTau3amus. Y aelbHas TerioTa miaBieHus. Cyomumanus.

Hedopmarnuu tBEpHOro Tena. Pactskenue u cxkarue. Casur. Moayne FOnra. Tlpenen
yrapyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YaCTHI] BEIIECTBA KaK MPUYHHA TEIIOBOTO PACIIUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue sHEPTHH B (PA30BBIX MEPEXOax.

VYpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsmKeHHE. KodgduimeHT moBepXHOCTHOTO HaTshkeHUs. KanmmispHbie
sBJeHUd. /aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyia Jlamnaca.

TexHudyeckne yCTpOMCTBA U TEXHOJOTMYECKHUE TMPOLECChl: KUIAKUE KPUCTAIUIBL,
COBPEMEHHbBIE MaTepUaJbl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUSI.



OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, npaKmuKym.

N3yueHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

N3yueHue CBOMCTB HACHIIICHHBIX IAPOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIIEHKA MAacChl IAPOB B IIOMEIICHHUH.

N3mepenne ko3 dummenTa moBepXHOCTHOTO HATSKCHHUS.

Uzmepenue moayns FOnra.

Hccnenoanue 3aBUCUMOCTH AeQopMalii pe3HHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OneKTpu3anusl Tel U €€ MpOsBICHUS. DJIEKTPUUYECKUU 3apsal. J(Ba BHIA 3JIEKTPUUECKUX
3apAnoB. [IpOBOAHUKM, AMAIEKTPUKUM U MOJYHPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

OnekTpuueckoe nose. Ero nefictBue Ha 31€KTpUUYECKUE 3apsibl.

Hamnpsoxk€HHOCTh  deKkTpudeckoro mojs. [IpoOHbid 3apsn. JluHuM HanpsHKEHHOCTH
aneKTprudeckoro nosst. OJHOPOIHOE ANEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh 3MEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHHE.
[loTeHuumanpHass  3Heprus  3apsAna B DJIEKTPOCTAaTUYECKOM  TIOJIE. ITorenunan
AIIEKTPOCTATUYECKOr0 Mouisl. CBSA3p HANpPSDKEHHOCTH IMOJI M Pa3sHOCTH IMOTEHLIMANIOB IS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. ITone paBHOMEpPHO
3apspkeHHOro mo o0wvémy mapa. Ilonme paBHOMEpHO 3apsKEHHON OECKOHEUHOM IIIOCKOCTH.
KaprrHbl mMHMI HANPS/)KEHHOCTU ATUX OJIEN U SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMdIIEKTPUKH B 2JIEKTPOCTaTUYECKOM IToJIe. J(ManeKkTpuuecKas NIpOHULIAEMOCTh BELIECTBA.

Konnmencarop.  DJEeKTpOEMKOCTh  KOHICHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpa.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COCMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

JBro>keHue 3apsKE€HHOW YaCTHUIIbI B OJTHOPOJHOM JIEKTPUUYECKOM TIOJIE.

TexHuYecKkrne yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: AJIEKTPOCKOIN, JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3EMJICHHE JIEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ PUHIUIT JCUCTBUA SIIEKTPOMETpA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3apsKCHHBIX TUTACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM II0JIE.

DneKTpocTaTUUecKast 3allluTa.

YCTpoKCTBO U AEMCTBUE KOHJAECHCATOPA MOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiKa KOHAEHCAaTOpa 4epe3 pe3UCTop.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

OueHka cu1 B3auMOJECICTBUSA 3apsKEHHBIX TEll.

HabGmronenue npeBpalieHus: JHEPTUu 3apsH>KEHHOTO KOHJIGHCATOPa B SHEPTHIO M3ITYYCHHS
CBETOAMO/A.

N3yuenue npoTekaHus TOKa B LIETIH, COAECPKALIEH KOHIEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHIHMANOB (HANPSOKEHHs) TMPH  MOCIEAOBATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBusi CymIeCTBOBAHMSI IOCTOSIHHOTO 3JEKTPUYECKOTO TOKa. VICTOYHMKH TOKa.
Hampsoxkenne U u 31C é&.

3akoH OMa JJig y4acTKa LEMH.

ODJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHUKA OT €ro JUIMHBI M IUIOMIAJU IOMEPEYHOr0 CEUYCHHS. YEIbHOE COMPOTUBIICHUE
BEIIECTBA.

[locnenoBarenbHOE, NapajlIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

MOoONIHOCTP IEKTPUUYECKOTO TOKA. TerioBasi MOITHOCTh, BbIIEIsieMast Ha PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBJICHHE HMCTOYHMKA TOKa. 3akoH Owma s TOJIHON
(3aMKHYTOM) 27eKTpUUecKoi enu. MoIHoCcTh HCTOYHNKA Toka. KOopoTkoe 3aMbIKaHHe.

KoHneHncaTop B 11enu moCcTOSTHHOTO TOKa.

TexHU4YecKkne yCTPOMCTBAa W TEXHOJIOTHUYECKHE TIPOILECCH: aMIEepPMETpP, BOJBTMETP,
peocTar, CYETUHK FNEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSKSHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HAMNPSDKCHUSI JJI  PE3UCTOPA, JIAMITBI
HaKaJIUBaHUs U CBETOUOJIA.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

WccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHUBICHHUS TIPH  TOCTOSTHHOM
HaIpsKECHUU.

[Ipsimoe u3mepenue DJC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTa M OLIEHKa
BHYTPEHHETO COTPOTUBIICHUS.



Crnioco0OnI coeqrHEHUsT UCTOYHUKOB Toka, JJ1C GaTapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY MOJIFOCAMUA UCTOYHHMKA TOKA OT CHJIbI TOKA
B LIEIIY.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JJ1s1 JIaMITbl HAKaJIUBaHMUSL.

VYBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEXKY MOJIFOCAMUA UCTOYHHKA TOKA OT CHJIbI TOKA
B LICIH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OnekTpuyeckas IPOBOAMMOCTb Pa3IMYHBIX BEIIECTB. OJEKTPOHHAs IMPOBOJUMOCTD
TBEPABIX ~ METAJUIOB.  3aBUCUMOCTb  CONPOTUBIEHUS  METaJUIOB  OT  TEMIIEpaTypBl.
CBepXnpoBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MpPUMECHas MPOBOAMMOCTb IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. IlonynpoBoJHHKOBbBIE TPHOOPHI.

DNEKTPUYECKUH TOK B JIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST TUCCOLMALUSA. DIJIEKTPOIIU3.
3axonbl Dapazest ISl 3JIEKTPOIH3A.

Onextpudeckuid TOK B raszax. (CaMOCTOATENBHBIM M HECAMOCTOSITENIBHBIN pas3psi.
Pasznuynble THIIBI caMoCcTOATENbHOTO pa3psaa. Momuus. [1nazma.

TexHuueckue yCTpOHCTBa U INPAKTHUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbl,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEJIM, BBIIUIABKA AIIOMHUHUS, 3JEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbI 2nekTponunsa dapanes.

M ckpoBo# pa3psa v NPOBOAMMOCTS BO3AYXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKmMuKym.

HabGnronenue anexrponusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaKTUKYM.

CniocoObl n3Mepenust (U3NYECKUX BETUYHH C UCMOIb30BaHUEM aHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuyuH. OlleHKa TpaHuIl
MIOTPEUIHOCTEM.



[IpoBeneHNE KOCBEHHBIX HM3MEPEHUH, WCCICIOBAHUNA 3aBUCHUMOCTEH  (DU3UUECKUX
BEJIMYMH, MPOBEPKa MPEATOKEHHBIX THIOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMATHYECKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC PAOOTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Wzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kimacce ocymiecTBIseTCs ¢ y4ETOM
COJICPXKATENIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJOTUM, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie nonamusA, C6A3aHHbBIE C UIYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MO/ICIb, U3MEPEHHE, OTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIUU: CUHYC, KOCHHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. BEKTOphl M MX MPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalolled  cpedpl,  yTUIM3alus
OMOOPraHMYECKOTO TOIUIMBA ISl BBIPAOOTKHU «TEIJIOBOM» M DJIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUJKOCTEH U
ra3oB, OKHUJIKHE KPHUCTAJUIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOIMAIIUS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOIIHSI.

T'eozpaghus: BnaxxHOCTh BO31yXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHue IBUKEHHUM C UCIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHE KOHCTPYKIMHM (KPOHINTEHH, pemeérdyarpie
KOHCTPYKIIMH), UCTIOIH30BAaHUE 3aKOHOB COXPAHEHHUs MEXAHUKU B TE€XHUKE (TMPOCKOI, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CroOpaHHs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30pA3PSIAHBIC JTAMIIBI, TOTYITPOBOIHUKOBEIE MPUOOPHI, TaTbBAHHKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Macnumnmnoe noie.

B3anmoaeicTBie MOCTOSHHBIX MAarHUTOB M INPOBOJHMKOB C TOKOM. MarHuTHoe MoJIe.
Bekrop maruuTHOM MHAYKUMH. [IpUHIMT Cyneprio3uMi MarHUTHBIX ITOJIeH. JINHUY MarHUTHON
UHAYKIINH.

MarautHoe 1ojie IPOBOJHHKA C TOKOM (IPSIMOTrO MPOBOJHHMKA, KAaTyIIKU U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOJAYJb. JI[BUKEHHE 3apsKEHHOW 4YacTHIbl B
OJIHOPOJHOM MarHuTHoM mosie. Pabora cuiel Jlopenna.

MarnutHoe nosze B BeuecTse. deppoMarHeTUKy, napa- U 1MaMarHeTHKH.



TexHHUYECKHME yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTEIN
AJIEMEHTApHbIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IIOJs IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIUM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BrkKEHUs MydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeicTBUSA 3TIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomol, RPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIMU HA OCHOBE U3MEPEHUs CUIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOK BekTOopa MarHuTHOM MHAYKuMH. DJIC
UHAYKIHMU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe 3iIeKTpUUECKOEe IOJIE.
Toxku dyko.

O/1C nHayKIMK B IPOBOJAHMKE, ABHIKYILEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymka WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. J[C caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOHWCTBa U TEXHOJIOTMUYECKHE IPOLECChl: HHIAYKIMOHHAs I€Yb,
COJICHOMJI, 3aIIMTA OT 3JIEKTPU3ALMH TEN IIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON MHTYKIIUH.

Uccnenoanue 3aBucumoctd DJIC MHAYKIMM OT CKOPOCTH HM3MEHEHUS MarHUTHOI'O
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMM OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LENH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

CoOopka MojieNr AIIEKTPOMArHUTHOTO T€HEpaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHMS.

['apmonnueckue  konebanus. KunHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH  COXpaHEHHUS  MEXaHWYECKOW »Hepruu). BriBojg
JTUHAMHYECKOTO ONHCAHUS TApMOHMYECKHX KOJNIGOAHWH W3 WX OJHEPreTUYECKOro U
KHMHEMAaTUYECKOTO OTHCAHMUS.

Ammumatyna u ¢dasza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHMIA TPYKUHHOTO MasTHUKA.

[TonsTne o 3aryxarommx KosneOaHusix. BoiHykneHHble konebanusi. Pe3onanc.
Pe3onancHas kpuBas. BiustHue 3aTyxanusi Ha BUJl pe30HAHCHOU KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

HabGmronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHU rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyXammuX KOJIeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COTMPOTHBIICHUS.

HccnenoBanne konebaHWl Tpy3a HAa MAacCUBHOW MPYXHHE C IIeNbI0 (OPMUPOBAHUS
MPEJICTaBICHHUA 00 UcaTbHON MOJICIN TIPY)KHHHOTO MasTHHUKA.

3aKOH COXpaHEHHsI SHEPTUHU NIPU KOJIeOaHUAX rpy3a Ha MPYKHUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomul, npaKmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHHUS TENa B X0/Ie KOJIeOaHH Ha yIIPYroM IMOBECe.

N3yueHue ABMKEHUS HUTIHOTO MASITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIMTY/IbI 3aTyXalOUINX KOJIeOaHuH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
kosneOaTesbHOM KoHType. @opmyna Tomcona. CBsA3b aMIUIMTYIbl 3apsjia KOHAEHcaTopa ¢
aMIUTUTYION CUIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUHU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromuye DJIeKTPOMarHUTHbIE KojeOaHus. BBIHYXICHHBIE IJIEKTPOMATrHUTHBIE
Kosie0aHusl.

[lepemenHbIii TOK. MOIIHOCTh MNEPEMEHHOTO TOKA. AMIUIUTYIHOE U JIEUCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSIKEHUS TIPU Pa3IudHON opMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHU.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIETIM CUHYCOMIAJILHOTO MEPEMEHHOr0 TOKa. Pe3oHaHc TokoB. Pe3oHaHc HanpskeHU.

Wneanvubiii Tpancdopmatop. [Ipon3BoacTBo, mepeaada U mOTpedIeHUE dIEKTPUIECKON
SHEPTUH.



OKOJIOTUYECKME PHUCKHU IIPU IMPOU3BOJACTBE DJIEKTPOIHEpruu. KynbTypa HCHOIB30BaHUSA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HHU.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: AJIEKTPUYECKUM 3BOHOK,
TEHEPATOp IEPEMEHHOI0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUN OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu mocienoBaTeabHOM COCIMHEHUM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCaTopa.

YCTpORCTBO M IPUHIIKIT ACHCTBHS TpaHCHopMaTopa.

Mogenb IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEeIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTyILIKYy U PE3UCTOP.

HaOnroneHnue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHusd. [lomepedynsle M IpoAosbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs M AjauHa BOJIHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BricoTa Tona. TemOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIy4EHHUs JJIEKTPOMAarHUTHBIX BOJIH. B3amMmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaK€HHE, MPEIOMJIEHHME, MOJISIpU3aLns,
uHTephepeHIMs U AU(PaKIHSL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOUIEH Cpeabl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIBHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U paclpoCTPaHEHHE OMEPEYHBIX U MPOIOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

HabmoneHue oTpaxkeHus U MPETOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepepeHnu 1 Tuppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pe30oHaHC.



CBolicTBa yJIbTpa3ByKa U €ro NPUMEHEHHUE.

HabmioneHue cBs3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMH
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6HapyxeHrne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3IIYICHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamMosMHENHOE PACIIPOCTPAHEHHUE CBETa B OJAHOPOAHOM cpene. JIyu cera. TouyeuyHblin
HCTOYHHK CBETA.

Otpaxkenue cBeTa. 3akoHBI OTpaxeHus cBeTa. [locTpoeHue u300pa’keHUN B IJIOCKOM
3epkaie. Cheprudeckne 3epkaa.

[Ipenomnenune cBera. 3aKkOHBI MpeEIOMJICHHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npesnoMieHuss. OTHOCUTENbHBIA IOKa3aTenb npeiaomiieHus. [loCTOSHCTBO 4acTOThl CBETa U
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEXOJe MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pazjesna
JIBYX ONTUYECKUX CPE.

Xon nyueit B mpu3me. ucnepeust ceera. CliokHBIN cocTaB Oenoro ceera. L[Ber.

[lonnoe BHyTpeHHee oTpaxeHue. [IpenenpHplil yrol MOJIHOr0 BHYTPEHHETO OTPAKEHMUS.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUS TOHKOM c(eprueckoi
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENILHOTO ITOKa3aTesl IPEIOMIICHUS.

®opmya TOHKOM JIMH3bL. Y BEIUYEHHUE, 1aBAEMOE JIMH30M.

Xox ny4a, IpOUIEALIEro JIMH3Y 0]l TPOU3BOJIbHBIM YIJIOM K €€ IJIABHOM ONTHUYECKOU OCH.
[TocTpoenue n300pakeHU TOYKKA U OTPEe3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIIUX JTMH3aX
U UX CUCTEMaX.

Ontuueckue npubopsl. Paspemaromnias cnocoOHOCTh. [71a3 Kak onTHYecKas CUCTeMA.

[Tpenensl IPUMEHNMOCTH T€OMETPUYECKOMN ONTHUKH.

BonmnoBas onrtuka. WHrepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIOJIEHUsI MAaKCUMYMOB W MHHHUMYMOB B HHTEp(EpEHIMOHHON KapTUHE OT JABYX
KOTE€PEHTHBIX UCTOYHUKOB. [IpuMeps! Kiaccndeckux HHTEp(EepeHIINOHHBIX CXEM.

Hudpakmus cBera. [udpakiuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHnueckue yCTpONCTBA M TEXHOJIOTMYECKHE IPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
dboroanmapaT, MHUKPOCKOI, TMPOEKIIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
onTHKa, TU(paKIUOHHAS PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeioMIIEHUS CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB Uepe3 MIIOCKOMapaIeNbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue natepdepeHIinm creTa.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne qudpakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habumronenune nonsipusanuu cBera.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

W3mepeHue nokasatesis IpeloMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BEIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n300paXkeHUs B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tonryuenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue Te1eCKONUYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpeHIUN U NOJSIpU3alUH CBETA.

W3yueHue noasipu3aluy cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO N3TYICHUS Ha IBYX MIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue JUPppPakiHOHHOTO CIEKTpPa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielIUAJIbLHOMH T€OPUU OTHOCUTEIbHOCTH.

['paHuLibl IPUMEHUMOCTH KJIacCMUeCKOM MexaHuku. IlocTymarel cnenuanbHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM — uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeNIJieHHE BPEMEHHU U COKpallleHue
JUINHBI.

OHeprusi U UMIYJbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PENSATUBUCTCKON YaCTUIbl. DHEPTHUS TOKOSI.

TexHUYecKkne YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE MPHEMHUKH,
YCKOPHTEH 3apsHKEHHBIX YaCTHUIL.

Y4eHn4eckuil SKCIIepUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PESITUBUCTCKUX 4YacTUI (10 (ororpadusiM TpeKoB
3apsHKEHHBIX YaCTUIl B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKkynapnuo-60ano80oil 0yaiusm.

PaBHOBecHOE TeMIOBOE W3Iy4YeHHE (M3IIy4eHHE aOCONIOTHO YEPHOrOo Tefa). 3aKoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJILC (POTOHA.

®otosdpdext. Onbitol A. I'. CroneroBa. 3akoHbl poTodddexTa. YpaBHeHHEe DHWHIITEHHA
st hotorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBeTa Ha aOCOJIIOTHO MOIJIOIIAONIYI0 HU
abCcoOTHO oTpaskarollyio nosepxHocts). OnbiThl I1. H. JIebenena.



BosHoBbie cBoiicTBa yactull. Bonnel ne bpoitns. Jlnvaa BosnHbl 1e bpoing u pa3mepsl
objmacTu  JOKANM3AalMKM  JBWKYIIEHCS  dYacTuipl.  KOpmycKymnsipHO-BOJHOBOW  Tyaiu3M.
Judpakius 37eKTPOHOB Ha KPUCTAILIAX.

Crnenuduka n3mepenuii B Mukpomupe. CooTHoIeHUs: HeonpeaenéunocTei I eitzendepra.

TexHuuyeckue ycTpolcTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (POTOIIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOANO.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeMHETo Gotodddexra.

WccnenoBanue 3aBUCUMOCTU COITPOTUBIICHUSI TIOTYIIPOBOAHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue horope3ucropa.

W3mepenue nmoctossHHOM [Imanka Ha ocHOBeE rccnenoBanus GoTodrddexra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToMa. [maneraprast moaens atoma Pesepdopra.

[Toctrymarel Bopa. M3nydenne u moriomeHne (OTOHOB MPH TEPEXOJe aromMa C OJHOIO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECCHI: CHEKTPAIbHBIA aHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogens onbita Pezepdopna.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue crekTpa pa3pekeHHOr0 aTOMApHOIO BOJOPOJAa U U3MEPEHUE MOCTOSHHOMN
Pun6epra.

Tema 3. Qusuka amommnoz2o A0pa u 31eMeHMAPHLIX Yacmuy,.

Hyxnonnas moxens simpa I'eiizenbepra—MBanenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3oTomnsl.

PagnoaktuBHOCTh. AJba-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue.

3aKoH pagMOaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpus.

OHeprus CBs3U HYKJIOHOB B siape. SnepHble cuiibl. Jledext maccsl sapa.

Anepusie peakuuu. J[enenne wu cuHte3 snep. SnepHsle peaktopbl. IIpoGiemsl
YIOPABISIEMOTO  TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMUECKHE aCMeKThl Pa3BUTUS  SECPHOU
SHEPTeTUKHU.

MeToapl perucTpaiuy U UCCIIeI0OBaHUS dJIEMEHTAPHBIX YaCTHII.



DyHIaMEeHTAIbHBIE B3aUMOJICUCTBUA. bapuonbl, Me30HbI U JienToHbl. [IpencraBienue o
CranpaprtHoil Moaenu. KBapk-TitooHHast MOJENb apPOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHu4ecknue yCcTpOHWCTBA M TEXHOJOTMYECKHE IMPOLECCHI: TO3UMETp, kKamepa BuiibcoHa,
SJCPHBIA  PEAaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA € MCITIOJIb30BAaHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukinagHoe ©W  MHPOBO33PEHUECKOE 3HAYCHHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (GU3UKHA IS OOBSCHEHHS MPHUPOJB KOCMHUYECKUX
00BEKTOB.

Metoabl acTpOHOMHUYECKMX HcciieqoBaHUN. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
pasnoTeNeCKOMbl, BHEaTMOCc(hepHast acCTpPOHOMHUSL.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABHXKEHUE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTb. MicTounuk sHeprun CoiHua v 3BE37.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTb». 3BE3/Ibl TJIABHOM 1OCJIE0BATEIbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]] TIJIaBHOM  MOCJIENOBaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoBpeMEHHBIE
MIPEACTABIICHUS O IPOUCXOKACHUM U 3BOoLMH COJIHLIA U 3BE31. DTaIlbl )KU3HU 3BE3L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxkenune Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiku U kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00ma. PazOeranue ramaktuk. Teopus
bonburoro B3psiBa. PenMKTOBOE U3IyUEHHUE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJa30M €  HCHOJIb30BAHUEM
KOMIIBIOTEPHBIX MPWIOKEHUN Ui  OINpelesIeHUs] IOJIOKEHUsI HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JlaTy: OCHOBHbIE c03Be3/11si CEBEpHOT0 MOIylIapus U IpKue 3BE3/IbI.

HabGmonenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3nYecKU NPAKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEJTMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX U HU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeauyuH. OleHKa TpaHUI
MIOTPELITHOCTEM.

[IpoBeneHue KOCBEHHBIX HM3MEpPEHMI, MHCCIEOBaHUN 3aBUCUMOCTEH  (pu3nyecKux
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMATHUECKHUX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa0OpaTOpHbIE pa0OThI, TPAKTUKYM)).

O0o0maroniee NOBTOpeHUE.

OO6oOuieHne W CUCTeMaTH3alUsl  COJAEp)KaHWs — pa3fenoB Kypca «MexaHUKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOaHus U BOJHBIY,



«OCHOBBI CHeIUANbHON TEOpUU OTHOCHTENbHOCTHY», «KBaHTOBas (Qusuka», «IIEeMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3mku m acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTUYECKOW, COIUATBHOH U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pPOjdb M MeCTO (M3MKH M acTPOHOMHUU B
COBPEMEHHOM HayyHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTHU3UPYIOIIEH,
OOBSICHATENIBHOM U MMPOTHOCTUYECKON (DYHKIMIA (pr3HuecKor TeOpHH, poib (GU3UIECKON TeOpUuu
B (hopMHpOBaHUM TPEACTABICHUN O (PU3UYECKON KapTUHE MHpA, MECTO (PU3UUECKON KapTHUHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 11 Kiacce OCyIIECTBISIETCS C yIETOM
COJepKATENBHBIX MEXKIPEIMETHBIX CBSI3e C KypcaMd MaTeMaTUKH, OHWOJIOTUH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C UZYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUecKas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
AKCIEPUMEHT, MOACITUPOBAHNE, MOJEITh, U3MEPEHHE, TIOIPEITHOCTH U3MEPEHHH, U3MEPUTEIIbHBIC
npuOopsI, IU(poBas 1ad0paToOpHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckre QyHKIHU: CHHYC,
KOCHHYC, TAQHTE€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOpHl M HX
NPOCKIIMH HAa OCH KOOPIHMHAT, CIIO)KEHHE BEKTOPOB. IIpoM3BOIHBIC 3IIEMEHTApHBIX ()YHKIIHIA.
[Tpu3naky mo100us TPEYrOIbHUKOB, ONPEIEICHUE TUIOIAIU TUIOCKUX GUryp u oo0béma Te.

buonozua: snektpuueckue SBICHHUS B KUBOM MpuUpoje, KoseOaTelbHbIe IBHKEHUS B
KUBOW  TPHPOJE,  DKOJOTMYECKHE  PHUCKH TP  HPOHM3BOJICTBE  DIEKTPOIHEPTHUH,
DIIEKTPOMArHUTHOE 3arpsi3HEHHE OKPYXKAIoIIeH Cpeabl, YIbTPa3BYKOBas UAarHOCTUKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpPUCTAIZIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3MbI 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAILHBIN aHAJIH3.

T'eozpaghus: marHuTHBIC TIONMIOCAa 3€MIIH, 3aJIe)KW MAarHUTHBIX PYA, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, ceiicmorpad.

Texnonozusa: NpuMeHEHHE OCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, JIEKTPOBUTATENb
Sxo0Ou, reHepaTOp TMEPEMEHHOTO TOKa, WHAYKIMOHHAS TIeYb, JIMHUHM JJIEKTpoIepesad,
DIIEKTPOABHUTATENb, pajxap, paaAUONPUEMHHUK, TENEeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTPa3ByKOBas IHArHOCTUKA B TEXHUKE, MPOEKIMOHHBIA ammapar, BOJIOKOHHAs OITHKA,
conHe4Has Oarapesi, CIyTHUKOBbIE MPUEMHUKH, siIepHAsi YHEPTeTHKA U SKOJOTHUYECKHE acTIeKThI
€€ pa3BUTHSL.



OCHOBHBIE BUAbI AEATEJIBHOCTH OBYYAIOIIIUXCA

Ha3Banue pa3aena
(Tembl) Kypca
(4K CJI0 YaCOB)

OcHOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

10 kiaace

Pa3znen 1. ®uzuka u METOJAbI HAYYHOI'0O MO3HAHUSA

duzuka 1 MeToabI
HAY4YHOT'0
MO3HAHUSA

dusnka - ¢yHIaMEeHTalbHAasE Hayka o mpupoje. Hayunbrit
METOJI TIO3HaHWsI W METOJbl HUCCIIEOBaHMS (PU3MUECKUX
SIBJICHU.

OKCIIEpUMEHT U TEOpUs B IpolLiecce MO3HAHUS MPUPOIBL.
Habmoienue u skciepuMeHT B PU3UKe.

Crioco6b1 u3MepeHusi PU3NYECKUX BEIIUYUH (aHAJOTOBBIC U
nu(ppoBbIe U3MEPUTENIbHbIE MNPUOOPBI, KOMITBIOTEPHBIC
naTdyukoBble  cuctemsl).  IlorpemHoctn  u3MepeHui
(hU3UYECKUX BEIMYHMH (a0COIOTHAS M OTHOCUTEIIbHAS).
MonenupoBanue (QU3NYECKUX SBJIEHUH U TMPOIECCOB
(MaTepualibHas TOUKa, a0COMOTHO TBEPOE TEJO, UAcaIbHas
KUJKOCTh, WJCATBHBIN Tra3, TOYEUHBIN 3apsm). [ umoresa.
®u3NUeCcKHil 3aKOH, TPAHULIBI €r0 TPUMEHUMOCTH.
dusnyeckas TeoOpusl.

Ponp u mecto ¢usuku B (HOPMUPOBAHUU COBPEMEHHOMN
Hay4YHOW KApTHUHBI MHpPA, B TPAKTUYECKON NESITEIbHOCTH
JOJIEH

VYyacte B JUCKYCCMM O pOJM  (U3MUECKOM Teopuu B
(OpMHUPOBAaHUN TIPEICTABICHUN O (QHU3MUECKONW KapTHHE MHPAa,
MecTe (PU3MYECKOM KapTUHBI MHpa B OOILEM psily COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJICTABICHUH O IPUPOJIE.
W3ydenne  mNOHATUH  «TUIIOTE33»,  «PU3HMUECKUH
«(huznyeckast TCOpUs».

PaccmoTpenue rpaHul] NpUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
CpaBHeHHE U3MEpEeHUH (U3WYECKUX BEIMYUH TPU ITOMOIIN
aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIbHBIX NPHOOPOB, HAIPUMED,
MIpU U3MEPEHUH CHJIBI TOKA M HANpSHKEHUS B IEMH MOCTOSHHOTO
TOKa MpPHU TIOMOIIM AHAJIOTOBBIX M LU(POBBIX H3MEPUTEIBHBIX
prOOpPOB.

OcBoeHne crnocoOOB  OLEHKM TOTpPEemIHOCTEH  M3MEpeHHH.
OcBoeHMEe OCHOBHBIX MTPUEMOB pabOTHI ¢ IIUPPOBOI TabopaTopueit
no (usuke, HaIIpUMep, MPU U3MEPEHUH (PU3MUECKUX BETUUUH IpU
MTOMOIIIY KOMITBIOTEPHBIX JTaATYNKOB

3aKOH»,

Paszgena 2. Mexanuka

Kunematuka

MexaHnueckoe IBUKEHHE.

OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBHIKEHUSI.
OTCUéTa.

[Ipsimast u oOpatHast 3amauM MexaHUKU. Paauyc-BekTop
MaTEpUaJIbHOM TOYKH, €ro IPOEKIUU Ha OCU CHUCTEMBI
KoopauHar. TpaekTopus.

[lepemenienue, cKopocTh (CpenHsisi CKOPOCTb, MTHOBEHHAas
CKOpPOCTh) U YCKOPEHHE MaTepHaIbHOM TOUKHU, UX MPOEKIIUU
Ha OCU cHCTeMbl KoopauHaT. CloXeHHe NepeMElIeHU U
CJI0’KEHUE CKOPOCTEH.

Cucrema

IIpoBeneHne KOCBEHHBIX WM3MEPEHUN MIHOBEHHOH CKOPOCTH U
YCKOpPEHUS Tejla, B TOM 4YHCIIe YCKOPEHHsI CBOOOJHOrO IMaJeHus,
MIPOBEICHUE HCCIIEAOBAHMS 3aBUCUMOCTEH MEXAy (PU3MYECKHUMHU
BeIMYMHAMU (IIyTU OT BPEMEHH TMpU PaBHOYCKOPEHHOM
JIBIDKEHUH, Mepruosia oOpalleHuss KOHMYECKOro MasTHHKAa OT €ro
MapamMeTpoB) M OMNBITOB MO MPOBEPKE MPEATOKEHHON T'HIIOTE3bI
IIpM U3YyYEHHHM PaBHOYCKOPEHHOI'O MNPSMOJIMHENHOIO JIBUYKEHUS,
JBYDKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO, IBUKEHUS Teja Mo
OKPY’KHOCTH C TIOCTOSTHHOM 10 MOJYJIIO CKOPOCThI0. OmpeneneHue
a0COJIIOTHBIX M OTHOCHUTEJIBHBIX IOTPEIIHOCTEH M3MEpeHHH




PaBHoMepHOEe U
TIBMDKEHUE.
3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHHMs U IyTH
MaTepHabHOW TOYKM OT BPEMEHH U UX TIpaduki.
CBoOosHOE majgeHHe. YCKOpPEHHE CBOOOIHOrO IaJeHHUS.
JIBrokeHHe Tena, OpOIIEHHOTO MOJ YIJIOM K TOPH3OHTY.
3aBUCUMOCTh ~ KOOpDAMHAT, CKOPOCTM U  YCKOPEHHS
MaTepUabHOW TOYKH OT BPEMEHH U UX Tpadukw.
KpuBonuneilinoe nBuxeHue. JIBHKeHHe MaTepUalIbHOU
TOYKHA TIO OKPYXHOCTH. YTJIOBasi W JIMHEHHAash CKOPOCTb.
[lepuon u yactora oOpaleHHUs.

LenTpocTpemurenbHoe (HOpMaibHOE), KacareiabHOe
(TaHreHIMAJIbHOE) M TOJHOE YCKOPEHHME MaTepHaIbHON
TOYKH.

TexHuueckue ycTpoicTBa M TEXHOJOIMUYECKHE IPOLECCHI:
CTIHJIOMETp, TBW)KEHUE CHApSIOB, IIETIHBIC, IIeCTepEHIATHIC
U peMEHHBIE Nepejauu, CKOPOCTHbIE TU(PTHI

PaBHOYCKOPEHHOE  MIPSIMOJHMHEHHOE

¢u3nyeckux BenuuuH. OLEHKa rpaHul] norpemHocTei. M3yyenue
MOJECJIM CUCTEMBI OTCYETA, CPAaBHEHHE IIyTE€H, TPAcKTOPHiA,
CKOPOCTEW ABMXKEHHs OJTHOTO U TOIO K€ TeJla B Pa3HBIX CHCTEMax
orcuéra. AHanW3 pPa3HBIX CIOCOOOB WCCIICOBAHUS JIBHDKCHUH.
PaccmoTpenue npenesbHoro nepexoa 1 M3MepeHre MrHOBEHHOMN
ckopoctu. MogenupoBanue mnpeoOpa3oBaHusl JBUKEHUH C
UCIIONb30BAaHUEM  MEXaHU3MOB, H3yu€HHe IpeoOpa3oBaHus
YTJIOBOM CKOPOCTH B PEAYKTOPE.

AHanu3s HarpaBJIEHHs CKOPOCTH IIPU JBMKEHUU IO OKPYKHOCTH.
Pemenne pacdy€THBIX 3a/1a4 C SIBHO 33JJaHHOM M HESBHO 33JaHHOU
(u3nYecKoil MOJIENbI0 C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(hopMyJT KHHEMATHKH.

Perienne kauecTBEHHBIX 3a/1a4, TPEOYIOUIMX NPUMEHEHUS 3HAHUN
10 KUHEMAaTHUKE.

OOpsicHeHHe YCTpPOWCTBA M IpHUHLMIA ACUCTBUS CIHIOMETPA,
LENHBIX, MIECTepPEHYATHIX U PEMEHHBIX Nepenad, CKOPOCTHBIX
a1QTOB.

OObsicHeHue JBWXKEHUS cHapsjoB. OrnpeneneHue  ycIOBHM
MPUMEHUMOCTH  MoJened  (QU3MYeCKMX Tel U IPOLECCOB
(sBIEHMI): MaTepuanbHas TOYKA, PABHOYCKOPEHHOE IBHM)KEHUE,
cBOOOIHOE ITaJIEHUE.

BoinonHenue ydeOHBIX 3aJaHU Ha aAHAIW3 MEXaHMYECKUX

IIpoLeccoB (HB.]'IeHHfI) C MCHOJB30BaHHUEM OCHOBHBIX ITOJIOKEHHI U
3aKOHOB OTHOCHUTCIBHOCTD MEXaHHYCCKOT'O
JABMIXXCHUA, (bOpMy'J]BI KHHCMATUKN PABHOYCKOPCHHOI'O ABUIKCHUS,
Hp606p330BaHI/IH lamunes pns CKOpPOCTH U TNCPECMCUICHUS.

KHMHCMATUKH:

Ucnonb3oBanue IT-TexHonoruii nmpu padboTe ¢ AOMOIHUTEIbHBIMU
HMCTOYHUKAMU MHGOpPMAIUU 10 TeMe, UX KPUTHUYECKUN aHalu3 U
OLIEHKA JIOCTOBEPHOCTH.

JAnnamuka

[IepBe1it 3ak0oH HproTOHA.

HNuepuunansHbie CHUCTEMBI orcuéra. [Tpunnun
oTHOcUTeNbHOCTH ' ammnes. HenmHepuuaibHble CHCTEMBI
orcué€ra (ompeneneHue, npumepsl). Macca Tena. Cua.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM PaBHOACHCTBYIOIIEW CHI U
KO3 pHUIHMEHTa TPEHUS CKOJIbKECHHS, MPOBEACHUE HCCIEIOBAHUS
3aBUCUMOCTEH  (U3MYECKMX  BEIWYMH  (CHJ  YOPYTOCTH,
BO3ZHHUKAIOMIMX B TMpPYXHMHE M pPE3UHOBOM oOpasle, OT HX




[IpuHIMI Cynepno3uLuu CHIL.

Bropoii 3akoH HproTOHA 1151 MaTEpUAIBHON TOYKH.

Tpertnii 3akoH Hpr0TOHA 1151 MaTepUATIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS.

OKBUBAJICHTHOCTb I'PABUTALIMOHHONW U MHEPTHOW MaCCHI.
Cuna TsKecTH. 3aBHCHMOCTh  YCKOPEHHUS CBOOOIHOTO
NAJCHUST OT BBICOTHI HaJ IIOBEPXHOCTBIO IUIAHETBI U OT
reorpauuecKoi MUPOTHI.

JIBrkeHHe HEOeCHBIX TeJl M HX CIYTHUKOB.
Kemuepa. IlepBast kocMuueckast CKOPOCTb.

Cuna ympyroctu. 3akoH [I'yka. Bec Ttema. Bec Tena,
ABUKylierocs: ¢ yckopenueM. Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHMS CKOJBXEHHS U CWJIA TPEHUS IOKOS.
Koaddunment tpenms. Cwia  CONPOTHBICHUS  TIPU
JBVKCHUM TeJla B KUAKOCTU WJIM rase, €€ 3aBUCUMOCTH OT
CKOPOCTH OTHOCHUTEIBHOTO JBUKEHHUS.

Hasnenne. I'mapocratnueckoe nasinenue. Cuna Apxumena.
TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI:
MOAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB

3aKOHEI

negopMalui) U ONBITOB IO MPOBEPKE NPEJIOKEHHON TMIIOTE3b
OpU M3YyYCHUH JBIKEHHS OpycKa MO HAKJIOHHOW IUIOCKOCTH,
JIBMDKEHUS] CUCTEMBI CBSI3aHHBIX Tell, 1e(OopMaLuu TeJl.
Omnpenenenre aOCONIOTHBIX W OTHOCHUTENBHBIX MOTPEHIHOCTEH
U3MepeHui bu3nueckux BEJIMYMH. Onenka IpaHMIL
norpemHocre.  MccienoBaHue  ABMXKEHHS  CUCTEMBI  Tell,
CBSI3aHHBIX HUTHIO, IIEPEKUHYTON uyepe3 JErKui OJIOK, BUKEHUS
Opycka 10  HAaKJIOHHOM  IUJIOCKOCTHU C  IIEPEMEHHBIM
K03(ppULIMEHTOM TpeHUs, ABMKEHMs Tpy3a Ha Bally C TPEHHEM.
Habutoienne nBuKeHus Tel B UHEPLUAIbHBIX U HEMHEPLUAIbHBIX
cucremMax oOTcuéra, HampuMmep, KauyeHWs JBYX LWJIMHIPOB WU
IIapOB Pa3HON MacChl C OAMHAKOBBIM YCKOPEHUEM OTHOCHUTEIBHO
HEMHEPLHAIbHON CUCTEMBI OTCUETA.

N3ydyenne 1eHTpoOEKHBIX MeXaHU3MOB. CpaBHEHUE CHJI TPEHHS
IIOKOS1, KaUEHUs U CKOJIbXeHUs. Perienne pacu€THbIX 3ajjau ¢ IBHO
3alaHHOM M HEABHO 3aJaHHONW (U3MUECKOH MOJENnbio C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (OpMYJ KHMHEMATHKH U
OUHAMHUKU. PerieHune  KauyecTBEHHBIX  3adady, TPeOYromuX
MPUMEHEHMs 3HAHUI 1o KuHemaTuke U AuHamuke. OObsicHEeHue
YCTPOMCTBA U NPUHLINIA AEUCTBUS MOAILINITHUKOB.

OObsicHEeHNE ABM)KEHUS HCKYCCTBEHHBIX CITyTHUKOB.
Omnpenenenue ycioBUil MPUMEHUMOCTH Mojienel (pU3NUECKUX Tell
U TpOLECCOB (SBIEHWI): WHEpIHalbHAs CUCTEMa OTCuérTa,
MaTepuaibHas TOuka, aOCONIOTHO  ympyras —jaedopmarius.
Boimonnenue ydeOHBIX 3aJaHU Ha aHAIW3 MEXaHMYECKUX
MIPOLIECCOB (SBJICHMIA) C UCTIOJIIb30BAHMEM OCHOBHBIX MOJOXKEHUH U
3aKOHOB  JMHAMMKH: Tpu  3akoHa  HbloTOHa, mpUHIUI
OTHOCHUTENBHOCTH ["anuies, 3aKOH BCEMUPHOIO TATOTEHUS.

Pabota B rpynmax mpu oOCYXIEHHH BOIPOCOB MEXKIPEIMETHOTO
XapakTtepa (Halpumep, o TeMe «/IBHKeHue B IPUPOIE»)

CraTuka TBEPAOro

AOcomoTHO  TBEpHOE  TEIO. IToctynarenbHoe U

[IpoBenenue uccienoBaHus ycaoBHIl paBHOBecUs TBEPAOIO Tena,




TeJ1a

BpalllaTeIbHOE JBWKEHUE TBEPAOro Teia. MOMEHT CHIIbI
OTHOCHUTEJIBHO OcH BpauieHus. Ilinedo cuibl. Cioxkenue cu,
IIPWIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsbkecTu Tena.
VYcnoBuss  paBHOBecus  TBEPAOrO  Tena. Y CTOMYMBOE,
HeycToluMBOe, Oe3pa3inyHoe paBHOBecue. TexHHUYecKHe
YCTPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: KPOHIUTEWH,
CTPOMTEIIBHBIN KpaH, peléTyaThle KOHCTPYKLIUU

UMEIOIIETO OCh BpAIlEHUS; KOHCTPYHPOBAHHE KPOHIITEHHOB H
pacué€r CUJl ynpyroctu; M3y4eHUe YCTOMYMBOCTH TBEPAOrO TEINA,
UMEIOIIETO IJIOMAb OMOPHI.

Pemenne pacy€THbIX 3a/1a4 C SIBHO 3aJJaHHOM M HESBHO 3aJaHHOU
(bu3nuecKoil MOJIENbI0 C MCIOJB30BAHUEM OCHOBHBIX 3aKOHOB H
(bopMyI CTAaTHUKH.

Pemenne kauecTBEHHBIX 3a7a4, TPEOYIOIIUX MPUMEHEHUS 3HAHUHN
10 CTaTHUKE.

OObscHeHHE yCTpPOWCTBa W NPUHLMUIIOB JEWCTBUS KPOHILITEIHA,
CTPOMUTENILHOTO KpaHa, pelérdyarbiXx KOHCTpyKUui. OnpeneneHue
YCIOBUN MPUMEHHUMOCTH Mojeie (uznueckux Ten: abCON0THO
TBEPIOE TEIIO.

Boimonnenue ydeOHBIX 3aJaHUN Ha aHAIW3 MEXAHMYECKUX
MIPOIIECCOB (SBJICHUI) C UCIIOJIb30BAHUEM OCHOBHBIX IMMOJIOKEHUN U
3aKOHOB CTaTHKU: YCJIOBHS pPaBHOBECHs TBEPAOTO Tela

3aKOHBI
coOXpaHeHHs
MEXaHUKe

NMnyneec marepualbHOM TOYKHM, CUCTEMBl MaTepHalIbHBIX
touek. lleHTp Macc cHucTeMBl MaTe€pHAIBHBIX TOYEK.
Teopema o0 nABW)XEHHMH LEHTpa Macc. MMmynbc cuiibl U
MU3MEHEHHE UMITyJIbCa TeNa.

3aKOH COXpaHEHMs UMITyJIbca. PeakTHBHOE IBUYKEHUE.
MowMmeHT uMIysibca MaTepualibHoi Touku. [Ipencrasienue o
COXPAaHEHWH MOMEHTa UMITYJIbCa B LICHTPAJIbHBIX MOJISX.
PaboTta cuibl Ha MajgoOM M Ha KOHEYHOM IMEpEeMEIECHHH.
I'padmueckoe mpencraBieHue padOThl CHIIBI. MOIIHOCTD
CHJIBI.

Kunernueckast sHeprusi marepuasibHON Touku. Teopema 00
W3MEHEHNN KNHETUYECKOW YHEPTUM MAaTEPHAIIBHOM TOUKH.
[ToTenunanbHbIE u HEMOTEHLUaTbHbIE CHUJIBI.
IlorenunanpHas sHeprus. [loTeHuIManbHas dHEPrus ynpyro
nepopMupoBaHHON TpykuHbL. [loTeHuuanbHas sHeprus
Tena B OJIHOPOJHOM IPaBUTALlOHHOM oJe.
IloreHumanpHass SHEprus Tejaa B T'PABUTALMOHHOM II0JIE
OJIHOPOJIHOTO 111apa (BHYTPHU U BHE I11apa).

Btopasi kocMmuueckass CKOpPOCTb. TpeTbsi KOCMHYECKast

IIpoBeneHne  KOCBEHHBIX  M3MEPEHMM  HMMIIyJbCa  Tela,
KMHETUYECKOW M MOTEHLUUAIbHON dHEPIUU Teja, MOIHOCTU CHJIBI,
MIPOBEJICHUE OMBITOB IO MPOBEPKE MPEIOKEHHON TUIIOTE3bl MPU
U3Y4YEHNU PpAaBHOYCKOPEHHOI'O MPSMOJIMHEHHOIO JABM)KEHHUA W
B3aUMOJCUCTBUSA TE.

Omnpenenenre aOCONIOTHBIX M OTHOCHUTENBHBIX MOTPEHIHOCTEN
U3MEpPEHUI (bu3IIEeCKUX BEJINYHH. Orenka TpaHuIl
norpemHocteld. IIpoBenenue sKcnepuMeHTa IO CPaBHEHHUIO
W3MEHEHUS HMIIyJIbca Tella C MMIYJIbCOM CHJIbI, H3MEHEHUS
MOTEHIIMAILHON HEPTUH MPYKUHBI ¢ paOOTON CHIIBI TPEHUSI.
UccnenoBanne  COXpaHeHHUs  HUMIylIbca  NPU  YIPYrom
B3aUMOJICHCTBHH, COXPAHEHHUS SHEPTUH NPU CBOOOIHOM MAJCHUH.
Omnpenenenne pabOThl CHIIBI TPEHUS MPU JBUKEHUM Tela IO
HAaKJIOHHOH IUIOCKOCTH.

HaGmonenne u oO0BsicCHEHHWE PEaKTHBHOTO JBWKEHUA. Pemienue
pacué€THBIX 3aJady C SIBHO 3aJaHHOW M HESIBHO 3aJaHHOMN
(bu3nueckoil MOJIeNbI0 C MCIOJB30BAHUEM OCHOBHBIX 3aKOHOB H
(bopMyIT MEXaHUKH.

Pemenne kauecTBEHHBIX 3a7a4, TPeOYIOMUX MPUMEHEHUS! 3HaHUHN




ckopocTb. CBs3b pPabOTBl HENOTEHUHUATbHBIX CHI C
U3MEHEHUEM MEXaHWYECKON PHEPrMM CHUCTEMBI Tejl. 3aKOH
COXpaHEHUs MEXaHUYECKOU YHEPTHUH.

Yhopyrue W HEynpyrue CTOJKHOBEHHS. YPAaBHEHHE
bepuymin 11 naeanbHOM KUIKOCTH KaK CIEACTBUE 3aKOHA
COXpAaHEHUsS  MEXAaHWYECKOM  JSHepruu. TeXHHYecKue
YCTPOMCTBA M TEXHOJOTMYECKHUE IPOLECCHL: JIBHXKCHHUE
pakeT, BOJOMET, KONEP, MPYKUHHBIA MHUCTOJET, TUPOCKOII,
¢burypHoe KaTaHue Ha KOHbKax

110 MEXaHUKeE.
OObsicHeHHE  TNPHUHLUIOB  JICHCTBHSA
IPYKUHHOT'O IIMCTOJIETA, THPOCKOIIA.
OObsicHeHHE JBWXEHHS PAKET, (PUTypHOrO KaTaHWs Ha KOHBKaX.
Omnpenenenue ycioBUil MPUMEHUMOCTH MoJienel (pU3NUECKuX Tell
MU TpoIeccoB (sSBIEHUI): abCONIOTHO ympyroe u abCOIOTHO
HEYIPYyroe CTOJKHOBEHHUs. BblnosHeHHe y4yeOHBIX 3alaHuil Ha
aHAJIN3 MEXaHUYECKHUX IPOLIECCOB (SIBICHUI) C MCIOJIb30BAaHUEM
3aKOHOB COXPaHEHMsI B MEXAHHKE: 3aKOHBl COXPAaHEHMs UMITYJIbCa
U MEXaHWYECKOW HSHEPTUH, CB3b PAa0OTHI CHIIBI C W3MEHEHHEM
MEXaHUYECKOM SHepruu Tena.

Wcnonp3oBanue IT-TexHonoruii npu padboTe ¢ AONOJIHUTEIbHBIMU
UCTOYHUKAMHU HMH(OpMAIMM O TeMe, UX KPUTUYECKUH aHaIu3 U
OIIEHKA JIOCTOBEPHOCTH

BOJIOMETA,  KOIEpa,

Pasnen 3. MoJsekyJist

Has GU3NKA U TEPMOTUHAMHMKA

OcHoBBI
MOJIEKYJISIPHO-
KHHETHYeCKOH
TeoOpUuM

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHOKMHETUYECKOW T€OpUn
(MKT), wux ombiTHOe  oOocHoBaHue.  Jluddyzus.
bpoyHoBckoe — gBmkeHue.  XapakTrep — JIBHKEHUS U
B3aMMOJEICTBUS 4YacTHIl BellecTBa. Mopaenu CcTpoeHus
ra3oB, JKUJIKOCTEH M TBEPABIX TET M OOBSICHEHHE CBOMCTB
BEIIECTBA Ha OCHOBE 3THUX Mojeneld. Macca M pasMepsl
Mosiekyn (atomoB). KommuectBo BemiectBa. IlocrosiHHas
ABorazpo.

TennoBoe paBHOBecue. Temmeparypa ©  CIOCOOBI
n3mepenus. [llkana remneparyp Lenbcus.

Mopens ueanbHOro rasa B MOJEKYJISIPHO-KMHETUYECKOU
TEOpUU: YaCTULBl Ta3a JABMXKYTCS XaOTUYECKM U HE
B3aMMOJICICTBYIOT JIpyr C JApyroMm. [a30Bble 3aKOHBI.
YpaBHeHue Menpeneesa-Knaneiipona. AbcomoTHas
temrneparypa (mkana Temnepatyp KenbBuHa). 3akoH
HManprona. M3omnpoueccel B U1€aIbHOM ra3e ¢ NOCTOSTHHBIM
KOoJIM4ecTBOM BemecTBa. I paduyeckoe mpencTaBiIeHUe
M30TPOLIECCOB: N30TEpMa, U30X0pa, U300apa.

CBsA3p MEXIy JaBJICHHEM M CpeJHEH KHUHETHYECKOU

eé

IIpoBenenne wm3MepeHHUl  mapameTpoB  rasza, MPOBEACHUE
UCCIICJIOBAaHUM 3aBUCHUMOCTEHN (PU3NYECKUX BEITMYHUH U OIBITOB IO
MIPOBEPKE MPEUIOKEHHON TUIOTE3bl MPU U3YUYEHUU YCTAHOBIICHUS
TEIUIOBOTO PaBHOBECUS M U30IIPOLIECCOB B ra3ax.

Omnpenenenne aOCOMIOTHBIX M OTHOCHTENBHBIX IOIPEIIHOCTEH
MU3MEPEHUN buznuecKux BEJIMYMH. Ouenka IPaHMII
MOTPEIIHOCTeH.  DKCIIepUMEHTaJbHasi IPOBEpKAa  ypaBHEHHS
COCTOSIHMSI HJI€aJbHOTO Ta3a. M3yueHue Mojenen: IBUKEHUSA
4yacTUIl BelIecTBa, OpPOYHOBCKOro JBueHHs. ombita lllTepHa,
KPUCTAJUTMYECKUX PEIIETOK.

Pemienue pacu€THbIX 3a/1a4 ¢ SIBHO 3aJIaHHON M HESIBHO 3aJaHHOM
(u3NYecKOil MOJIENBI0 C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn monekynsipHOW (u3uku. PemeHne kauecTBEHHBIX 3aaad,
TpeOyIOIMX TPUMEHEHUs 3HAHUN IO MOJEKYIApHOU (U3HKeE.
OObsicHeHHE YCTpONCTBA M NPUHLMIA JIEHCTBUS TEPMOMETpA,
6apomerpa. OOBsICHEHHE MTOTYYSHHS] HAHOMATEPUATIOB.
OrnpezenieHne yCJIOBHM MPUMEHHUMOCTH MOJENIeH (DU3NIECKUX Tel
U TPOIECCOB (SIBICHUI): Mojenel ra3a, *UIKOCTH U TBEPAOIO
(KpuCTa/NIMYECKOT0) Teja, UJIeaTLHOTO Tra3a.




SHEpPrueil MOCTyNaTeabHOr0 TEIIOBOTO ABUKEHUS MOJEKYJI
UJCAIBHOTO ra3a (OCHOBHOE YpaBHEHHUE MOJEKYJISIPHO-
KHMHETUYECKOM TeOpUH UIeaIbHOTO ra3a).

CBsi3b  a0CONIOTHOW TeMIlepaTypbl TEPMOJUHAMHYCCKON
CUCTEMBI  CO CpedHeld  KUHETUYECKOM  JHeprueit
MOCTYIATEILHOIO TEIJIOBOTO JIBMXKCHUS €€ YaCTHII.
TexHuyeckue ycTpoWCTBa W TEXHOJOTMYECKHE IPOLIECCHI:

BeinonHenue y4eOHBIX 3aaHUi Ha aHAJIU3 TEIUIOBBIX MPOLIECCOB
(sBneHM) ¢ ucnojb30BaHMEM OCHOBHBIX mnonoxkeHud MKT u
3aKOHOB MOJIEKYJIIPHOM (U3UKU: CBSA3b JaBJICHUS HJEAbHOTO
raza co CpelHEeW KMHETUYECKOM dHEPIUeil TEIJIOBOIO JBWKCHUS U
KOHLEHTpAaUEN €ro MOJIEKYJI, CBA3b TEMIIEpATyphl BEIIECTBA CO
CpPEIHEM KHUHETUYECKOW DJHEPrue TEIUIOBOIO JBW)KEHMS €ro
YacTHL, CBA3b JAaBJIEHUS HACAIBHOIO ra3a ¢ KOHUEHTpauuen

TEPMOMETp, OapOMeTp, MOTYIeHNE HAHOMATEPUAIOB MOJIEKYJI M €ro TeMmIeparypoil, ypaBHeHue MeHpaeneena-

Knaneiipona
TepMoguHamuka. Tepmonunamuueckass (TZl) cucrema. 3amanue BHemHUX | Mi3mepeHue ynenbHOW TEMJIOEMKOCTH pa3HbIX BEILECTB, HUX
TennoBbie YCIOBUHM Il TEPMOJMHAMUYECKOW CUCTEMBbI. BHemHMe U | cpaBHEHHE, poBe/ieHue UCCleI0BaHUN 3aBUCUMOCTEH
MAaIIMHBI. BHYTpEeHHHE mapameTpbl. [lapaMeTpbl TepMonnHAMHUYECKON | (PU3MYECKHX BEIMYMH M OIBITOB IO TPOBEPKE IMPEATIOKECHHOM

CUCTEMbI KaK CpeJHHE 3HAYCHMS BEIUYUH, OMUCHIBAOIIMX
e€ COCTOsSHME Ha MHUKPOCKONMMWYECKOM YypoBHEe. HyneBoe
Hayano TepMoAuHaMHUKH. CaMONpOU3BOJIbHAS pelakcanus
TepMOI[HHaMHHGCKOﬁ CHUCTCMBI K TCIIJIOBOMY PABHOBCCHIO.
Mopenbs uaeanbHOro Tra3a B TEPMOJUMHAMUKE - CHUCTEMA
ypaBHeHUl: ypaBHeHuHe MeHnaeneeBa-Kianeiipona wu
BbIp@XKEHHE Uil  BHYTPEHHEH  HSHepruu.  YcCIoBuUsA
IMIPUMECHUMOCTHU 3TOU MOZCIIM: HH3Kad KOHUICHTPAIus
YacTHIL, BBICOKME  TEeMNeparypbl. BblpaxeHue  aud
BHYTPEHHEH DSHEPrUu OJHOATOMHOIO WJEATBHOTO Tra3a.
KBazucrarnueckue u HeCTaTHUECKUE TIPOLIECCHI.
DOneMeHTapHasi paboTa B TEPMOJIMHAMHKE. Brrancienue
paboTsl o rpaduKy mpoliiecca Ha pV-auarpaMmme.
Temnonepenaua kak crnoco0 U3MEHEHUs BHYTpPEHHeEH
SHEPTUU TEPMOJIUHAMUYECKONW CHUCTEMBI 0€3 COBEPIICHUS
pabotel. KoHBeKkmus, TEIJIONPOBOJHOCTh, HW3JIyYCHHE.
KonuuectBo TtemnoTel. TemnoéMkocTh Tena. YaenbHas W
MOJISIpHAsE TEIUIOEMKOCTH BelIeCcTBa. YpaBHeHHEe Maiiepa.
VYnenbHas TemioTa CropaHusi TOIJIMBA. Pacdyér koinuecTBa
TEIUIOTHI Tpu Terutonepenade. [lonstue 00 agmabaTHOM
IpoLecce.

IlepBblii 3aKOH TEpMOJWHAMUKU. BHYTpEHHSII 5SHEprusl.

TUIOTE3bI IPU U3YYEHUU MPOIECCOB TEINIOOOMEHA U aauabaTHOTO
npouecca. OmpeneneHue aOCOMIOTHBIX W OTHOCHUTEIBHBIX
norpemHocTeld u3mepeHuit pusndeckux BenuunH. OLeHKa TPaHHUIL
MOTPEIIHOCTEMN. Nzyuyenue B3aMOCBSI3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS M TEMIIEPATypbl KUIIECHUS
JKUJIKOCTeH. M3yueHne TemIoBbIX ABUTATENICd C MCHOJIb30BAHUEM
KOMITBIOTEPHBIX MOJIEIIEH.

WccnenoBanne pa3HbIX CHOCOOOB H3MEHEHHS BHYTpPEHHEH
sHepruu. PenieHue pacu€THBIX 3a/1ad C SIBHO 33/1aHHOM U HESABHO
3aIaHHONU (PU3MYECKOUW MOJIENBI0 C HMCIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (OPMYI MOJEKYISAPHON (PU3UKU U TEPMOJIUHAMUKH.
Pemenne kauecTBEHHBIX 3a/1a4, TPEOYIONUX MPUMEHEHUS 3HAHHUMA
10 MOJIEKYISPHON (PU3HUKE U TEPMOJUHAMHUKE.

OObsicHeHHe YCTPOWCTBA W TMPUHIUINA JCUCTBUS XOJOIMUIHHUKA,
KOHJUIIMOHEpa, MU3EeIbHOTO W KapOIOpaTOPHOTO JIBUTATENEH,
MapoBOi TYpOUHBI.

OObsiCHEHHE TONYYCHUS CBEPXHU3KHX TEMIIEpaTyp, YTHIIA3AIHH
«TEIJIOBBIX» OTXOJOB C HCIOJIb30BAHUEM TEIJIOBOIO Hacoca,
yTUIU3alud ~ OMOOPTaHWYECKOTO  TOIIMBA JUISI  BBIPAOOTKH
«TEIUIOBON» U 3IEKTPOIHEPIUH.

BrimonHenue yueOHBIX 3aJaHMil Ha aHAJIW3 TETUIOBBIX IMPOILIECCOB
(sBIEHU) C HCIOJIB30BaHMEM OCHOBHBIX monoxeHud MKT wu




KonnuectBo TemnoTsl M paboTa Kak Mepbl H3MEHEHUs
BHYTPEHHEH JHEPrUM  TEPMOJMHAMUYECKOW  CHCTEMBI.
Bropoii 3akOH  TepMOAMHAMHUKHA JUIi  PaBHOBECHBIX
IIPOLIECCOB: YE€pe3 3aJaHHOE pPAaBHOBECHOE COCTOSHUE
TEPMOJANHAMUYECKON CHUCTEMBI MPOXOAUT E€IUHCTBEHHAS
annabaTa. AGCOTIOTHAs TeMIIepaTypa.

Bropoil 3akoH TEpMOAMHAMUKHU JUIsl HEPABHOBECHBIX
IIPOLIECCOB: HEBO3MOXKHO IepeaTh TEIJIOTy OT Oosee
XOJIOMHOTO Tejla K Oolee HarpeToMy 0€3 KOMIEHCAlUU
(Knaysuyc). HeoOpatumocTh NprUpOIHBIX IPOLIECCOB.
[Tpuniune! aeiictBus TemaoBbix MamuH. KIT/I.
MaxkcumansHoe 3Hauenue KII. [ukin Kapno.
OKOJIOTMYECKUE  aCHEeKThl  HMCIOJIb30BAaHUSA  TEIJIOBBIX
nsurareseil. TernoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEBI.
TexHuueckue yCTpOMCTBA M TEXHOJOTMUYECKHE ITPOLIECCHI:
XOJIOIUIBHUK, KOHJUITMOHED, JIN3EIIbHBIN "
KapOIOpaTOpHBIN IBUTATENH, MapoBas TypOWHA, MONy4YEeHHE
CBEPXHU3KHX  TeMIlepaTryp, YTHJIM3AaLMs  «TEIJIOBBIX)»
OTXOJIOB C UCIIOJIb30BAHUEM TEIIJIOBOI'O HAcOCa, YTUIM3ALUs
OMOOPraHNYECKOTO TOTUIMBA ISl BBIPAOOTKU «TETLTIOBOM» U
AJIEKTPOIHEPTUH

3aKOHOB MOJIEKYJIAPHOM (U3MKM M TEPMOAMHAMMKH: IEpBBIH
3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS 3HEPIMM B TEIIOBBIX
nporeccax. Mcmonws3oBanue IT-TexHomormii mnpu pabore ¢
JIOTIOJTHUTEIBHBIME MCTOYHUKaMU HMH(OpMalMu 1O TeMe, HuX
KPUTHYECKUN aHAIU3 U OLEHKA JOCTOBEPHOCTH.

AHanu3 W OLEHKa [OCJIEACTBUI HCIOJIb30BAHUS TEIIOBBIX
JBUTATEIE M TEIUIOBOTO 3arpsA3HEHMs OKPYKAIOIIEH cpeabl ¢
MO3HIINI SKOJIOTHYECKO 0€30IacHOCTH; TPEACTaBICHUI

0 palMOHAJILHOM IIPUPOAONOIL30BAHUN (B IpoIecce MOArOTOBKU
COOOI1LIEHUH, BBIITOJIHEHUH TPYIIIOBBIX IPOEKTOB)

ArperatrHsie
COCTOSHUA
BellecTBA.
da3oBbIe
nepexoanl

[TapooOpa3zoBanue u koHaeHcauus. Vcnapenue u KumneHue.
VYaenvHas Temnotra mnapooOpasoBaHus. HacelllieHHBIE U
HCHACBIIICHHBIC Imapsl. KauectBennas 3aBUCUMOCTH
IUIOTHOCTU W JIaBJICHHWsI  HACBIIEHHOrO0  Tapa  oT
TEeMITepaTyphl, UX HE3aBUCUMOCTH OT 00BEMA HACHIIIEHHOTO
napa. 3aBHCUMOCTh TeMIIEpaTypbl KUTIEHUsS OT JaBIICHUS B
KHUJTKOCTH.

BnaxsaocTs BO3myxa. AOCONIOTHasS ©  OTHOCHUTENbHAS
BJIQ’)KHOCTh.

Teépmoe teno. Kpucramnuueckne u amopdHbIe Tena.
AHM30TpONIMS  CBOWMCTB  KpucTauioB. [lmaBinenue wu
KpucTtauin3anus. yIICJIBHaSI TCIJI0Ta I1IJIaBJICHUA.
Cyo6mmmarust. Jlepopmanuu TBEPIOTO TEa.

HabutoieHne cBOMCTB HACBIILIEHHBIX MApOB, MAIbIX JedopMalui,
IPOBEJCHUE  KOCBEHHBIX  M3MEPEHHMH  YAEIBbHOM  TEIJIOTHI
IUIaBJICHUA  JIbJA, abCONIOTHOW  BJ@XHOCTH  BO3.yXa,
KO3 pHIIHEeHTa TOBEPXHOCTHOTO HATsLKEHUs, Moty st FOHra.
N3ydyeHue 3aKOHOMEPHOCTEN UCTIAPEHUS U KUTIEHUS )KUIKOCTEH, B
TOM 4YHCJI€ KUIIEHUS NPU MOHWKEHHOM JIaBJICHUM, HArpEeBaHUs U
IJIaBJIEHUS KPUCTAJUIMUECKOIO BEIIECTBA, KaMJUIIPHBIX SIBICHUH,
cmaunBaHus. [IpoBeeHNE ONBITOB C MBUIBHBIMU TUIEHKAMH.
Uccnenosanne Moaend HEHLIOTOHOBCKOM JKHIKOCTU. PeleHue
pacuéTHBIX 3aJady C SIBHO 33JaHHOM U HEIBHO 3aJaHHOMN
(u3nyuecKoil MOJIENbI0 C HCIOJB30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMys MOJIEKYIISIPHON (PU3UKH U TEPMOJTUHAMUKH.

Pemenne kauecTBEHHBIX 3a7a4, TPeOYIOMUX MPUMEHEHUS! 3HaHUHN




Pactsxenne u cxarue. Cnur. Mopyne HOunra. Ilpepen
ynpyrux aedopmanmii. TeraoBoe pacummpeHue XKUIAKOCTEH
U TBEPABIX Tel, OOBEMHOE M JIMHEHHOE paclIupeHue.
AHTapMOHU3M TEIUIOBBIX KOJeOaHM YacTUI[ BEIIECTBA Kak
IIPUYMHA TEIUIOBOIO PACIIMPEHUs Tel (HAa KayeCTBEHHOM
ypoBae). [IpeobpazoBanue sHepruu B (pa3oBbIX Iepexoiax.
VYpaBHeHME TEIIOBOTO OanaHca. IToBepxHOCTHOE
HaTspkeHne. Koa(@HuIUeHT MOBEpPXHOCTHOTO HATSKEHHS.
KanumnsipHele siBneHus.

JlaBiieHre 1OJ MCKPUBIEHHON IOBEPXHOCTHIO KHUIKOCTH.
®opwmyiia Jlamiaca.

TexHudeckue yCTpOMCTBA M TEXHOJOTHMYECKHE ITPOLIECCHI:
KHUJKUE KPUCTAJUIbI, COBPEMEHHBIE MaTEPHUAJIb

110 MOJIEKYJISIPHOM (PU3KKE U TEPMOAMHAMUKE.

OObsicHeHHE  OCHOBHBIX  TNPHHLUIOB  CTPOCHHS  JKUAKHX
KPUCTAJIJIOB, TOJIY4YEHHMs COBPEMEHHBIX MAaTE€pHaIOB. MOJEIEH
¢u3nyeckux TeN W TPOIEccOoB (SIBICHUWI): Mopaenei rasa,
KHUJIKOCTHM M TBEPAOro (KPUCTAJUIMYECKOIO) Teja, HICalIbHOIO
rasa.

BeinonHenue y4eOHBIX 3aaHUi Ha aHAIU3 TEIUIOBBIX MPOLIECCOB
(sBneHM) ¢ ucnosib30BaHMEM OCHOBHBIX mnonoxeHud MKT u
3aKOHOB MOJIEKYJIApDHOH (U3MKM M TEPMOJUHAMHUKHU: CBA3b
JABJICHUS] UJEAIbHOIO ra3a ¢ KOHLIEHTpalUed MOJEKyl U €ro
TEMIIEPATypoil, ypaBHeHHEe MeHnaeneesa-Kianeiipona, mnepBblil
3aKOH TepMoAMHAMUKH. Pabora B rpynmax mnpu oOCYXIE€HUU
BOIIPOCOB MEXKIIPEIMETHOIO XapakTepa (Hampumep, HO TeMme
«TenmooOMeH B )KUBOU TPUPOJIEY)

Pasznea 4. daekTpoauHaMuka

DyleKTpUYecKoe
noJjie

DnexTpu3anus Tea U €€ MposBIeHUS. DINEKTPUUECKUH 3apsil.
JlBa BuzZa  DJEKTpUYECKMX  3apsnoB.  [IpoBonHukw,
OUDJIEKTPUKA U TOJYNPOBOJHUKU.  DJIEMEHTapHBIN
NEKTPUYECKUI 3aps. 3aKOH COXPAaHEHUS DJIEKTPHUYECKOIO
3apana. BsamMmopeiictBue 3apsnoB. TodeudHble 3apsibl.
3akoH Kynona. Onexrpuueckoe moine. Ero paeiictBue Ha
aNeKTpuyeckue 3apanapl. Hanpsx€HHOCTh 3JIEKTPHUYECKOro
nons.  IlpoOuenii  3apsa.  JluHum — HanpsHKEHHOCTH
ANEKTPUYECKOTO MoJsA. OZHOPOAHOE AIIEKTPUUECKOE ITOJIE.
[loTeHIManPHOCTD ANEKTPOCTATUUYECKOTO TOJsA. Pa3zHOCTb
MOTEHLIMAJIOB U HampsbkeHue. [loTeHIManbHas sSHeprus
3apsja B 2JIEKTPOCTATHUECKOM IOJIE.

[Torennman 3JEKTPOCTATHYECKOTO TIOJIS1. CBs3b
HanpspKEHHOCTH TOJL M PAa3HOCTH IOTEHLIMAJIOB  JUIA
ANEKTPOCTATUYECKOTO ToJig (KaKk OJHOPOJHOrO, TaK U
HEOJIHOPOAHOT0).

[Ipuniun cynepno3uiuu 3JieKTpudeckux mnonei. Ilomne
TOYeuHOro 3apsna. [lone paBHOMEPHO 3apsHKEHHOM cgephl.
ITone paBHOMEpHO 3apspKEHHOTO MO 00BEMY miapa. [lore

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN W ONBITOB IO IPOBEPKE
NPEUVIOKEHHON  TUIOTE3bl IPU  MU3YYEHHUHM B3aUMOJCHCTBUSA
3apsOKEHHBIX TeJ, 3apsja KOHJEHCATOpa, MOCIEI0BATEIILHOTO
COeIUHEHUsT KOHAeHcaTopoB. OrmpeneneHue aOCOMIOTHBIX U
OTHOCUTEIbHBIX MOTPEIIHOCTEN N3MEPEHU (PU3HUUECKUX BEJIHYMH.
Onenka rpaHul] mnorpemHocTeil. HaOmroneHue mpeBparieHus
SHEPrUU 3apsSHKEHHOTO KOHJIEHCATOpa B DJHEPIUI0 HM3ITYyYCHUS
CBETOJIMO/JIA, MCCIEIOBAHUE pa3psAna KOHAEHcAaTopa 4epe3
pe3uctop. M3ydeHue 3aBUCUMOCTH AJIEKTPOEMKOCTH ILIOCKOTO
KOHJEHCAaToOpa OT IUIOLIAIN TUIACTUH, PACCTOSHUSA MEXKIY HUMU U
JUDJIEKTPUYECKON TpOHMIAaeMocTu. M3ydeHume KapTHH JIMHHN
HANPsDKEHHOCTH  AJIEKTPUYECKOTO  MOJs  TOYEYHOro  3apsja,
PaBHOMEPHO 3apsOKEHHOW cdephl, paBHOMEPHO 3apsKEHHOTO TI0
00BEMY I1apa, paBHOMEPHO 3apsKEHHON OECKOHEUHOM TIOCKOCTH
Y SKBUINOTEHIIUAIBHBIX TOBEPXHOCTEM.

Pemenue pacy€THbIX 3a/1a4d ¢ SIBHO 3aJlaHHOM M HESIBHO 3aJaHHOM
(bu3nueckoil MOJIeNbI0 C MCIOJB30BAHUEM OCHOBHBIX 3aKOHOB U
(hOopMyIT AIEKTPOCTATUKH.

Pemenne kauecTBEHHBIX 3aJa4, TPeOYIOMUX MPUMEHEHUS! 3HaHUHN




PaBHOMEPHO  3apsDKEHHOW  OECKOHEYHOW  IUIOCKOCTH.
Kapruabl JMHMI  HanpsOKEHHOCTH  3THX  IIOJIEH U
OKBUIIOTCHIMAJIBHBIX  NOBepxHOcTeH. IIpoBoguuku B
JJIEKTPOCTATHYECKOM I10JI€. Y CIIOBUE PAaBHOBECUS 3apsi/iOB.
JdneKTpuKu B ANIEKTPOCTATUYECKOM oJIe.
Jusnexrpudeckas IIPOHMUIIAEMOCTD BEILECTBA.
Konpencarop. DIEKTPOEMKOCTD KOHJICHCATOPA.
OneKTpoEMKOCTh IIIIOCKOTO KOHJeHcaropa. [lapamnensHoe
COEUHEHHE KOHJICHCAaTOPOB. IlocnenoBarenpHOE
COCIMHEHNE KOHIECHCATOPOB.

OHepruss  3apsDKEHHOIO  KOHJeHcaTopa.  JIBuykeHue
3apsKEHHOM 4acTHIBI B OJHOPOJIHOM JJIEKTPHUUYECKOM ITOJIE.
TexHnyeckue ycTpolcTBa M TEXHOJOTMYECKHE IPOLIECCHI:
JJIEKTPOCKOI, 3JIEKTPOMETP, IJIEKTPOCTATUYECKAs 3alluTa,
3a3eMJICHHE JIEKTPOIIPUOOPOB, KOHJEHCATOPbI, IE€HEpaTop
Ban ne I'paada

10 JIEKTPOCTATUKE.

OOBbsicHEeHHE YCTPOICTBa M MPUHIMIIA JCHCTBHS 3JIEKTPOCKOIA,
JJIEKTPOMETpa, KOHJEHCATopoB, reHeparopa Baum pe ['paada.
OObsicHeHHEe Pa0OTHI AIEKTPOCTATHYECKON 3allUThI, 3a3eMIICHUS
anekTponpubopoB.  OmpezneneHue  YCIOBUM  NPUMEHHUMOCTH
Mojenell (U3MYECKUX TeN: TOYCYHBIA 3apsl, OIHOPOIHOE
3IEKTPUYECKOE MOJIE.

BeimonmHenue y4eOHBIX 3aJaHUil HA aHAIU3  JJICKTPHUSCKUX
MPOILIECCOB (SIBICHUI) C HUCIOIb30BAHHUEM OCHOBHBIX MOJOKEHUH U
3aKOHOB J3JICKTPOJMHAMUKHU: 3aKOH COXPAHEHUS AJIEKTPUYECKOTO
3apsnaa, 3akoH KyioHa, MOTEHIMATBHOCTh 3JEKTPOCTATUYECKOIrO
MoJsl, TPUHIMUI  CYNEPIO3ULIHUH  BJIEKTPUYECKUX  IOJICH.
Hcnons3zoBanue [T-TexHOMOTHI TIpH paboTe ¢ AOMOTHUTEIBHBIMU
UCTOYHUKAMU HHQOPMAIUH M0 TEME, UX KPUTHICCKUIN aHaIN3 H
OILICHKA JOCTOBEPHOCTH

HocTostHHBIN
IEKTPUYECKH I
TOK.

Cuna toka. [TocTosiHHBIN TOK.
VYcnoBus CylIeCTBOBAaHUS IOCTOSIHHOTO AJIEKTPUYECKOIO
toka. ctounuku Toka. Hanpspkenue U u 31C .

3akoH Oma jans  yyacTka  Lenu.  DJIEKTPUYECKOe
COIIPOTHUBIICHUE. 3aBUCUMOCTb COIIPOTHBIICHUS
OAHOPOJHOTO MPOBOAHHMKA OT C€ro JIMHbBI W IUIOIAaIn
MOTIEPEYHOr0  CEYEHHUs.  YJIeNbHOE  CONPOTHBIICHHE
BElIEeCTBA.

[TocnenoBarenbHOE, napaiesbHOe, CMEIIaHHOe
COCIMHCHHE MIPOBOJIHUKOB. Pacu€ér  pa3BeTBIEHHBIX

anekTpuyeckux nemnei. [Ipasuna Kupxroda.

PaboTa snekTpuueckoro Toka.

3akoH /xoynsa-Jlenua.

MOIIHOCTh AJIEKTPHUYECKOTO TOKA. TerutoBas MOUTHOCTD,
BbIJIENIIeMast Ha PE3UCTOpE.

O/1C u BHyTpeHHEE CONMPOTUBIICHHE UCTOUYHUKA TOKA. 3aKOH

Oma nn8 DONHOM (3aMKHYTOM) AJIEKTPUYECKOM LIETH.

[IpoBenenne mNpsAMBIX HM3MEPEHHH CHJIBI TOKAa W HaNpsKEHUS,
KOCBEHHBIX M3MEpeHMi yaenbHoro comnporusieHus, I/JC u
BHYTPEHHETO CONPOTUBJICHHMS HCTOYHUKA TOKA, IIPOBEACHHE
HCCIIEeI0OBaHUM 3aBUCUMOCTEN (U3NYECKUX BEJIMYMH U ONBITOB I10
IPOBEPKE NPEUIOKEHHOW THIOTE3bl MPU HU3YYEHUU LENel
MIOCTOSIHHOTO TOKA.

Omnpenenenre aOCONIOTHBIX M OTHOCHUTENBHBIX MOTPEHIHOCTEN

U3MEpPEHUI (bU3HIIEeCKUX BEJINYVH. Ouenka TPaHMUI]
IIOIPELIHOCTEMN. N3yuenue KOpPOTKOT'O 3aMbIKaHUS
rajJbBaHUYECKOTO 3JIEMEHTAa u OIICHKA BHYTPEHHETO

CONpOTHBIIEHUA. PemieHne pacd€THbIX 3a1ad ¢ SBHO 33JaHHON U
HESBHO 3aJaHHOW (U3MUECKOW MOJENBI0 C HCIOIh30BaHUEM
OCHOBHBIX 3aKOHOB U (hOpMYJT TOCTOSHHOIO ToKa. Pemienue
KaueCTBEHHBIX 3ajay, TPeOYyIOINX MPUMEHEHHUS 3HaHUH U 3aKOHOB
MOCTOSIHHOTO  TOoKa. OObsCHEHHEe YCTPOHCTBA M IpPHUHLUIA
JNEUCTBHSL ~ aMIlepMeTpa, BOJBTMETPA, pPEOCTara, CUYETYMKA
3JIEKTPUYECKON SHEPIUU.

Boimonnenune y4eOHBIX 3aJaHUd HA aHAINW3 DIEKTPUYECKHUX




MomHocTte  ucTOYHMKA TOKa. KoOpoTkoe 3ambIKaHHE.

KonzeHcarop B 1enM IOCTOSHHOIO TOKA. TexXHUYecKue
YCTPOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: aMIepMeTp,
BOJIBTMETP, PEOCTAT, CYETYUK NIEKTPUIECKOU SJHEPTUU

IPOLIECCOB (SIBJICHUI) C HCIIOIb30BAHUEM OCHOBHBIX MOJOKEHUI U
3aKOHOB 3JIEKTPOAMHAMUKH: 3aKOHbI OMa /JIs ydacTKa LU U IS
3aMKHYTOM 3JIEKTPUYECKOM 1enu, 3aKoH J[xoyms-Jlenia.

Pabora B rpymnmax npu oOCYXIEHHH BOIIPOCOB MEXIPEAMETHOTO
xapaktepa (Hampumep, No TeMe «DJEKTPUYECKUE SBJICHUS B
IPUPOJAE»)

Toku B pa3IMYHbIX
cpenax

DneKkTpruyeckass MPOBOJAMMOCTb  PA3JIMYHBIX  BELIECTB.
DneKTpoHHas MPOBOAUMOCTD TBEPABIX METAJJIOB.
3aBUCUMOCTh COINPOTUBJIEHUS METAIOB OT TEMIEPATYPBHI.

CBepXnpoBOUMOCTb. JJEKTPUUECKUH TOK B BaKyyMe.
CBoiicTBa  3JEKTPOHHBIX  Iy4ykoB. [losynmpoBOAHMKH.
CobcTBeHHast U IIpUMECHAs MIPOBOJUMOCTh
HOJTYIIPOBOIHUKOB. CaoiicTBa p-n-nepexona.

[TonynpoBOIHUKOBBIE TPUOOPBHI.
ONEKTPUUECKUN TOK B JJIEKTPOIMUTAX. DIEKTPOIUTHUYECKAS

auccouuanus.  OnekTponu3.  3akoHel  Dapajges  ans
JIEKTPOJIH3A.

OnekTpuyeckuii TOK B Tazax. (CamocCTOsATENbHBIN U
HECaMOCTOSITEIbHBIN paspsn. Paznuunsble THUIIBI
CaMOCTOATEIIHOTO paspsna. Mounnus. [Ina3zma.

TexHuueckue yCTpOHCTBA M MPAKTHYECKOE IPUMEHEHUE!
ra3opaspsaHble JIaMITbl, AJICKTPOHHO - JiydeBas TpyOka,
MOJIYIIPOBOJTHUKOBBIE ~ MPHUOOPHI:  AWOA,  TPaH3HUCTOD,
dboTonMosa, CBETOANO I, TalbBaHUKa, padUHUPOBAHUE MEJIH,
BBITUIABKA AJTFOMUHUS, DJIIEKTPOHHASI MUKPOCKOTIHS

[IpoBeneHne  KOCBEHHBIX  HM3MEPEHUH U MCCIEIOBAHUM
3aBUCHMOCTEH MEXIy (PU3NICCKUMHU BEIUYMHAMHU TIPU H3yUCHUH
IPOLIECCOB MPOTEKaHUsl >SJIEKTPUYECKOr0 TOKa B MeTajulax,
3JIEKTPOJIUTAX U MOJYNpoBOgHUKaX. OnpenerneHue abCoMIOTHBIX U
OTHOCHUTEIIbHBIX MOTPEIIHOCTeN U3MEepEeHU HU3NYECKUX BEIUYUH.
Ouenka rpanun; mnorpemHocteil. HaOmonenue 3iekTposmsa,
u3ydeHne U  OOBSICHEHHE MPOBOJAMMOCTH  DIJIEKTPOJUTOB,
9KCIIEPUMEHTAJILHOE N3YUEHHUE 3aKOHOB 3JieKTposn3a Papajes.
CHsTHE BOJIBT-aMIIEPHOIN XapaKTEPUCTUKH TUOJA.

CpaBHeHHE IPOBOIMMOCTH METAJIJIOB U MOJIYTIPOBOIHUKOB.
N3y4yeHne nckpoBoro paspsiaa u IpoOBOAUMOCTH BO3/1yXa.
Pemrenne pacy€THBIX 3a/1a4 C SIBHO 33JIaHHOM M HESBHO 3aJaHHOU
¢u3nyeckoil MoOJeNbI0 C HCHOJIb30BAHHEM 3aKOHOMEPHOCTEH
MIOCTOSIHHOTO TOKa B Pa3IMYHbIX cpejax. PenieHne kauecTBEHHBIX
3aa4, TpeOYIOUMX MPUMEHEHUS 3aKOHOMEPHOCTEH MOCTOSHHOTO
TOKa B pPa3JIMYHbIX Cpe/Iax.

OObsicHeHHE YCTpOICTBA M MPHUHIIUIA JEHCTBUS Ta30pa3psIHBIX
JamI,  AJEKTPOHHO-TY4eBOW  TpYOKH, IOIYHPOBOAHHKOBBIX
npuboOpoB:  AMOAA, TpaH3UCTOpa, (HOTOAMOMAA, CBETOAUOJA.
OObsicHEeHHE CYTH TMPOLECCOB: TalbBaHUKU, padUHUPOBAHUS
Me€JIY, BBITUIABKU AJIFOMUHMS, JIEKTPOHHON MUKPOCKOITUU

Pasznen S. ®usnyecKnii NPAKTHKYM

Pusnueckui
NMPaKTHKYM

CriocoOsr u3MepeHus:  (QU3MUECKUX  BEIUYMH c
HCIOJIb30BAaHNEM aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTENbHBIX
npuOOpPOB M KOMIIBIOTEPHBIX  JaTYMKOBBIX  CHUCTEM.
AOCOJIFOTHBIE ¥ OTHOCHUTEIBHBIC MOTPEITHOCTH H3MEpPEHUN
¢uznyeckux BenuunH. OLEHKa IPaHul] MOTPEIIHOCTEH

[IpoBenenue KOCBEHHBIX HM3MEpEeHHi, UCCIIeTOBaHUI
3aBHCUMOCTEH (PU3MUECKUX BEIWYHH, MPOBEPKa MPEITOKEHHBIX
runore3 (BbIOOp M3 paboT, OMUCAHHBIX B TEMAaTHYECKUX paslenax
«YYeHUYECKHI AKCIIEPUMEHT, nabopaTopHbBIE paboTHI,
MIPAKTUKYM))




11 kiaace

Pa3nes 1. DinekTpoamHaMuka

MarsauTHoOE 1oJie.

B3anmoneiicTBrEe MOCTOAHHBIX MAarHWTOB U MPOBOJHUKOB C
TOKOM. MarnutHoe mnoJie. BEeKTop MarHMTHOW WHIYKLIHH.

[IpuHIMNT  Cyneprno3uuUM MArHUTHBIX Tonel. JInHum
MarHuTHON MHAYKIIUH.
MaruutHoe ToJie TPOBOJAHHMKA C TOKOM  (IIPSIMOTO

IIPOBOJHMKA, KaTyLIKU M KPYroBoro BuTka). OnsIT Dpcrena.
Cuna Amnepa, €€ HanpaBJIEHUE U MOLYJIb.

Cuna Jlopenma, e€ HampaBjJeHHE W MOIYJb. JIBHMXKeHuUe
3apsOKEHHOM YacTHLBl B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pabora cunbl Jlopenna. MarHuTHOe ToOJe B BEIIECTBE.
deppoMarHeTUKy, 1apa- U JuaMarHeTHKH.

TexHnyeckue ycTpolcTBa U TEXHOJOTMYECKHE IPOLIECCHI:

INPpUMCHCHHUEC IIOCTOSAHHBIX MArHUTOB,
TECTCP-MYJIbTUMETP, SJICKTPOABUTATCIIb ﬂKO6I/I, YCKOPHUTECIIN

QJICKTPOMArunuToB,

OJICMCHTAPHBIX YaCTHUI]

[IpoBeneHne KOCBEHHBIX M3MEpPEHUN CUiIbl AMIiepa, IPOBEICHUE
WCCIICIOBAHUS 3aBUCUMOCTEH MEXIY (PU3NYCCKUMHU BEIMYUHAMU
U OIIBITOB IO MPOBEPKE MPEUIOKEHHON TMIOTE3bl IPU U3yYEHUU
JIEUCTBUA  IIOCTOSSHHOTO  MarHuTa Ha paMKy C  TOKOM,
B3aUMOJICUCTBUS IPOBOJIHUKA C MATHUTHBIM IOJIEM.

Omnpenenenne aOCOMIOTHBIX M OTHOCHTEIBHBIX ITOTPEITHOCTEH
U3MEpPEHUI buznueckux BEJIMYMH. Ouenka IPaHMII
norpemnocreil. MccnenoBaHue MarHUTHOTO TMOJS MOCTOSHHBIX
MarHuTOB, CBOWCTB (heppOMarHeTUKOB.

OrmpezenieHne ycIOBUNW TPUMEHUMOCTH MOJEIH  OJHOPOIHOTO
MarHUTHOTO TOJIA.

OrmpezenieHne  HampaBleHUs  WHIYKIMA  MarHUTHOTO  TOJIs
IIPOBOJIHUKA C TOKOM, cuibl Amniepa u cuiibl Jlopenua. 3yuenue
KapTUHBl JIMHUN WHIAYKIIMA MarHUTHOTO TIOJIS TIOJIOCOBOTO H
MOJIKOBOOOPA3HOTO TOCTOSHHBIX MAarHWTOB, JJIMHHOTO MPSMOTO
MPOBOJHUKA, 3aMKHYTOT'O KOJIBIIEBOIO MPOBOJAHUKA, KATYIIKH C
TokoM. OOBsSCHEHHE B3aUMOJICHCTBUS JIBYX IIPOBOJHHUKOB C
TOKOM, JEHUCTBUS Cwibl JIOpeHIIa Ha HOHBI DJEKTPOJIUTA.
Habmronenne nBuKEeHHs MydKa AJIEKTPOHOB B MAarHUTHOM TIOJE.
N3yuenne mpuHIUNA AEUCTBUS JIEKTPOU3ZMEPUTEIHLHOTO Tpudopa
MarHUTO3JIEKTPUYECKOM CHCTEMBbI. PereHue pacy€THbIX 3a7ad C
SBHO 3aJaHHON W HESIBHO 3aJlaHHON (PU3WYECKOH MOJENBIO C
WCIIONIb30BAaHUEM OCHOBHBIX 3aKOHOB M (OpMyl TIO TeMe
«MarautHoe mnosie». PelleHne KaueCcTBEHHBIX 3aj]1ad, TPEOYIOLINX
MIPUMEHEHHUsI 3HaHUH 110 TeMe «MarHuTHOe Mmoje.

OObsicHeHue yCTpOMCTBA 51 MPUHIINATIA JEUCTBUSA
3JEKTPOMAarHUTOB, TECTE€pa- MYJIbTUMETPA, DSIEKTPOABUTATEIIS
SAxo6u, yckopuTesei 3J1eMeHTapHbIX YaCTHII.

OOBbsiCHeHNE TPUMEHEHHUS TOCTOSTHHBIX MAarHUTOB

JJIeKTPOMAarHuTHA
sl HHTYKITUSI

SIBrieHMEe HSJIEKTPOMArHUTHOM HWHAYKIUU. [IoTOK BekTopa
MarHuTHOM  mHAaykuuu.  OJIC  uHAyknuu.  3aKoH
AJIEKTpOMAarHUTHOM  mHAyKumu  Dapaged.  Buxpesoe

[IpoBeaeHue uccienoBanusi 3aBUCUMOCTEH (DU3UUCCKUX BEITUYHH
U OMBITOB IO MPOBEPKE MPEJI0KEHHON THUIIOTE3bI NMPU U3YUYECHUU
SIBJICHHSI AJICKTPOMArHUTHON MHIyKnuu. OnpeneracHue WHIYKITUNA




anektpudeckoe none. Toku Dyko.
OJAC wuHAYKIMU B  MPOBOJHHUKE,
OJTHOPOJIHOM MarHUTHOM IIOJIE.
IIpaBuio JleHua.

JIBWXKYLIEMCS B

WupyktuBHOCTh.  KaTymika WMHIYKTUBHOCTH B IIeNH
MOCTOSIHHOTO ~ Toka. fBienne camouHaykuuu. IJC
CaMOMHTYKITHH.

3Heprm[ MAarauMTHOI'O ITOJIA KaTyIIKK C TOKOM.
ONEKTPOMAarHuTHOE MOJIE.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI:
MHIYKIIMOHHAs I€4b, COJICHOMJ, 3alUTa OT AIEKTPU3ALNU
TCJI IIPU ABUXKCHHUH B MArHUTHOM I10JIC 3emiun

BUXPEBOI0 MarHUTHOTO TIOJISL.

Omnpenenenne aOCOMIOTHBIX M OTHOCHTEIBHBIX ITOTPEITHOCTEH
U3MEpEeHHI (buznueckux BEJIMYMH. Onenka TpaHuIl
MOTrPEUIHOCTe. DKCIepUMEHTaIbHOE U3ydueHue npasuia JIena.
HccnenoBanue sBjieHUs caMOMHAYKUIUM, 3aBucumoctu OJIC
CaMOMHAYKIIMM OT CKOPOCTH HU3MEHEHHUS CHJIBI TOKa B IICIH.
N3yueHnue maneHudss MarHWTa B aJIIOMUHHUEBOW (MeTHOI) Tpyode.
COopka MoieNn AIEKTPOMAarHUTHOTO TeHEpaTopa.

Pemenne pacuéTHbIX 3aa4 ¢ SBHO 33JaHHOW W HESBHO 33/JIaHHOM
(u3HUECKOil MOJIENBIO C WCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(hopmyt o TeMe «DIEKTPOMArHUTHAS UHAYKIIUSD.

Pemienne kauecTBEHHBIX 3a/1a4, TPEOYIONIUX MPUMEHEHUS 3HAHUMA
10 TeMe «DIEeKTPOMAarHUTHAsT HHTYKIUS.

OObsicHeHHEe OCHOBHBIX TMPHUHIIMIIOB JIEUCTBHS TEXHUYECKHUX
YCTPOMCTB W  TEXHOJOTMYECKUX TMPOILIECCOB, TaKUX  Kak:
WHIYKIIMOHHAS 11€4Yb, COJICHOU, 3aIIUTa OT JICKTPU3ALUH TEI IIPH
JBUKEHUH B MATHUTHOM TIOJIE 3€MITH.

Pabota B rpynmnax mpu oOCYXJICHHUU BOIPOCOB MEKIPEAMETHOTO
xXapakTepa (Hampumep, Mo TeMe «IJIEKTPOMArHUTHbBIC SIBICHUS B

OPUPOIE»)

Pazgen 2. Kosedoanus

U BOJIHbBI

MexaHnuyecKue
KoJe0aHus

KonebarenpHas cucrema.

CB00OOIHBIE KOJICOAHUS.

I"apmonnueckue koneOaHus.

KunemaTtuueckoe u JTUHAMHAYECKOE OIIHCaHME.
DHepreTu4ecKkoe ONHUCaHue (3akoH COXpaHEeHUs
MEXaHHYECKOH dHepruu). BbIBO TMHAMUYECKOTO OMHCAHUS
TAPMOHHYECKHX KOJICOAaHWH M3 WX DSHEPreTHYeCKOro |
KHHEMAaTHYCCKOTO OITMUCAHUS.

Amvmiutyna u  dasza  konebanuit. CBs3b
KoiebOaHuii  MCXOOHOM  BEIWYMHBI C
KoJieOaHu# €€ CKOPOCTH U YCKOPEHHSI.
[lepuon u yactoTa KoneOaHUM.

ITepnon manmbix CBOOOAHBIX KOJEOAHHI MaTEMaTHYECKOTO

AMIIINTYOBI
AMILUINTYyAaMU

[IpoBenenue KOCBEHHBIX W3MEPEHHI, HUCCIICHOBAHUS
3aBUCHUMOCTEN Mexay (PU3NYECKHMMH BEIMYMHAMHU U OMBITOB IO
MPOBEPKE TPEIIOKCHHOW THUIOTE3bl TPH H3YyYEHUU KOJIeOaHUI

HUTSHOTO W TPYKUHHOTO MAaATHUKOB, BBIHYXICHHBIX H
3aTyXaIUX MEXaHUYECKHUX KOJIeOaHUIA. Onpenenenue
aOCONIOTHBIX W OTHOCUTENIBHBIX TIOTPEIIHOCTeH W3MEepeHH
¢busmvyeckux  BenmuuuH.  OIEHKAa  TpaHWI]  MOTPENTHOCTEH.

HaGmoienne He3aBHCUMOCTH TIepUO/a MajbIX KoyeOaHUil Tpy3a
Ha HUTH OT aMILJIUTY/BbI.

DKcrepuMEHTAlIbHAS TIPOBEPKA 3aKOHA COXPAHEHUS! SHEPTUU TPH
KOJICOaHUSX TPy3a Ha TPYKUHE.

HaGmonenue pe3onanca.

OmnpezeneHue yCIOBHH MPUMEHHUMOCTH MOJICIH MaTeMaTHYECKOTO




MasTHUKA. [lepuon cBOOOIHBIX KOJIEOAHUM MPYKHHHOTO
MasiTHUKA.

[lonsTe o 3aryxaroummx KoyeOaHusX. BbIHYXIECHHBIE
kosneOaHus. Pe3onanc. Pe3onancHas kpuBas. Biunsnue
3aTyxaHUs Ha BUJl PE30HAHCHOM KPUBOM. ABTOKOJICOAHUS.
TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI:
METPOHOM, 4Yachl, Kauejh, MY3bIKaJbHbIE HHCTPYMEHTHI,
ceiicmorpad

MasTHUKa W MACAJIbHOIO IPYKUHHOIO MasATHUKA. Pemenue
pacu€THBIX 3aJad C $SBHO 3aJaHHOW W HEABHO 3aJaHHOU
(bu3nyeckoil MoEbIO

C UCIOJb30BAHUEM OCHOBHBIX 3aKOHOB W (opMyn 1o Teme
«MexaHudeckue KojaeOaHus».

Perrenne kauecTBEHHBIX 3334, TPEOYIOIUX MPUMEHEHUS 3HAHUH
no teme «Mexanuueckue konebanus». OObsiCHEHUE yCTpOoiicTBa U
OPUHLINIA JAEUCTBUS METPOHOMA, 4acOB, Kadeel, My3bIKalIbHBIX
UHCTPYMEHTOB, ceiicMorpada.

Wcnonp3oBanue IT-TexHonoruii npu padboTe ¢ AONOJIHUTEIbHBIMU
UCTOYHUKAMHU HMH(pOpPMAIMU MO TeMe, UX KPUTUYECKUH aHaIu3 U
OLICHKA JOCTOBEPHOCTH

DJIeKTPOMATrHUTHBI
e KoJie0aHus

Konebarenbubiii koHTYp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE
KosebaHusd B  MJAEAIBHOM  KOJe0aTeIbHOM  KOHTYpE.
®opmyna  TomcoHa. Cesi3p  amMIUIMTYIbl  3apdja
KOHJIEHCATOpa C aMIUIUTYAON CHJIBI TOKa B KOJI€OAaTEIbHOM
KOHType. 3aKOH COXpaHEHHUS DJHEpruu B HJI€aIbHOM
KoJie0aTeabHOM KOHTYpe. 3aTyXarolue 3JeKTPOMarHUTHbIE
KojeOaHus. BbIHYyX/I€HHbIE 3J1€KTPOMarHUTHbIE KOJIEOAHHUS.
IlepemeHHBIE  TOK. MOIMHOCT  IEPEMEHHOIO  TOKA.
AMIUINTYIHOE M JEHCTBYIOLEE 3HAYEHUE CHWIIBI TOKA M
HamnpsDKeHHUs MpH  Pa3IudHOM  ¢dopMme  3aBUCHUMOCTHU
IIEPEMEHHOT0 TOKa OT BPEMEHH.

CuHyconganbHbII IIEPEMEHHBIN TOK. Pesucrop,
KOHJIEHCAaTOp M  KaTyllka HWHIYKTUBHOCTH B  ILENHU
CUHYCOUJIaJIbHOTO TIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpspkeHH.

Wneanbubiii Tpancpopmarop. IIpousBoactBo, mepenava u
MOTpebJieHne AIEKTPUYECKOM JHEpruu. OKOJIOrMYecKue
PUCKH TIpU TPOU3BOJACTBE 3JeKTpodHepruu. KynbTypa
WCIIOJIb30BAaHUS MJIEKTPOIHEPTHH B TIOBCEIHEBHOM JKU3HH.
TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI:
NIEKTPUYECKUN 3BOHOK, TEHEpATOp INEPEMEHHOr0 TOKa,

[IpoBeneHne  KOCBEHHBIX  M3MEPEHMM M MCCIIECOBaHUsA
3aBUCUMOCTEHN dusznyeckux  BEIMYMH  TIpU W3y4YEHUU
AEKTPOMAarHUTHBIX KOJIeOaHUH U Lienel mepeMeHHOro TOKa.
OmnpeneneHne aOCONIOTHBIX M OTHOCHUTENBHBIX MHOTPEHIHOCTEN
U3MEpPEHUI (bu3IEeCKUX BEJIMYHH. Orenka TpaHUIl
norpemHocrei. M3yyenue ycTpolicTBa M IPUHLHKINA ACHCTBUSA
TpaHcopmaropa. HabmoieHne 31eKTpoOMarHiTHOIO Pe30HaHCa.
W3ydenne  ocumMuiorpaMM — 3JIEKTPOMAarHUTHBIX — KOJIeOaHUM.
Pemrenne pacdy€THBIX 3a/1a4 C SIBHO 33JIaHHOM M HESBHO 3aJaHHOU
(¢u3n4YecKoil MOJENbI0 C UCIOJb30BAHUEM OCHOBHBIX 3aKOHOB U
dhopmyn o Teme «IIEKTPOMarHUTHBIE KOJICOaHUS».

Perrenne kauecTBEHHBIX 337124, TPEOYIOUIMX MPUMEHEHUs 3HAHUN
o TeMe «JIEKTPOMAarHuTHbIE KOJIeOaHus».

CpaBHEHHE MEXAaHHYECKMX U DJIEKTPOMATHUTHBIX KOJeOaHHH.
OObsicHeHHE YCTPOMCTBA UM MPUHIUIA JEHCTBUS AJIEKTPUUECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOI0 TOKA, TUHUH JJIEKTpoIepeaay.
OnpeneneHre yClIOBUA MPUMEHUMOCTH MOJEIH  HICATHBHOTO
Kos1e0aTeabHOro KOHTYpa.

AHanmu3 W OLEHKa IIOCIEACTBUM HCIHOJIB30BAaHUS Pa3IMYHBIX
CIOCOOOB  MPOM3BOJACTBA  ANEKTPOIHEPTMH € MO3UIUK
9KOJIOTUYECKON O€301MaCHOCTH; MPEACTABICHUI O paroOHAIHLHOM




JIMHHUHU 3JICKTPOIIEpCaayd

MPUPOJIONOIL30BaHNKM (B TPOIECCE IMOATOTOBKH COOOIICHU,
BBITIOJIHEHUI TPYINIOBBIX MPOEKTOB)

Mexanuyeckue H

Habmronenne o0pazoBaHusi U pacHpOCTPaHEHUS IMOMEPEUYHBIX U

3JIEKTPOMATHUTHBI MIPOJIOJILHBIX BOJH, OTPAXKECHHUS M TPEIOMIICHUS, HHTEp(EepeHITNN
€ BOJIHBI U Tubpakud MEXaHMYECKUX BOJIH, aKyCTHYECKOTO pPE30HAaHCa,
CBSI3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAON U YaCTOTOM
Kosie0aHuil. MI3yueHue CBONCTB yabTpa3ByKa U €ro MPUMEHEHHUS.
HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)KEHHUE,
MexaHnuueckue BOJHBI, YCJIOBHUS HX PACIPOCTPAHEHHUS. | IPEJIOMIICHHE, ToJdpu3auus, Judpakius, HHTephepeHIus.
[Tonepeunsle u mpomonbHBIE BOJHBL Ilepuon, ckopocts | OOHapy)eHHE HHPPAKPACHOTO U YIBTPAPUOICTOBOIO H3IYICHUH.
pacnpocTpaHeHus U JTMHa BosIHbL. CBoiicTBa MexaHH4ecKuX | CpaBHEHHE MEXAHMUYECKUX U AJIEKTPOMArHUTHBIX BOJIH.
BOJIH: OTpa)keHue, mnperomsieHue, uHrepdepenuuss u | OnpeneneHue ycIoBUW MPUMEHUMOCTH MOJETU TapMOHUYECKOM
mudpakiusa. 3Byk. CkopocTh 3Byka. ['pOMKOCTH 3ByKa. | BOJHBI. PelieHre KauecTBEHHBIX 3ajad, TPEeOYIOMUX MPUMEHEHUS
Bricora Tona. TemOp 3Byka. IllymoBoe 3arpsi3HeHH€ | 3HaHMI 1O TeMe «MeXaHUUeCKHe U dJIEKTPOMArHUTHBIC BOJTHBD.
OKPY’KaroIlEel CPebl. N3yueHue napameTpoB 3BYKOBOM BOJIHBI.
DNeKTpOMarHuTHBIC BOJIHBI. Ycnosus n3nydeHus | M3yueHne pacnpoCTpaHEHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM
ANIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTaiusi BEeKTOpoB | mpoctpaHcTBe. OOBSICHEHHE YCTPOMCTBA M MPHUHIUNA JEHCTBUS
B, E, Vv B oanekrpomarHuTHOM BosiHe. (CBOICTBa | My3bIKAJIbHBIX ~ MHCTPYMEHTOB,  pajapa,  paAuONpHEMHMKA,
ANEKTPOMArHUTHBIX  BOJH: OTpa)XeHHe, TMperIoMIIeHHe, | TeJIeBU30pa, aHTeHHBI, Ternedona, CBY -meyn.
noJsipu3anys, uHTephepeHIus u AuGpaxius. OObsicHeHHE  YIbTPAa3BYKOBOM JUAarHOCTUKA B TEXHHUKE U
[IIxana 3MEKTPOMArHUTHBIX BOJIH. meaunuHe. HWcmonb3oBanue [T-texHomoruid mnpu paboTe cC
[IpuMeHeHne P7IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY. JOTIOTHUTEIbHBIMU  HCTOYHUKAMH HMHGPOPMAIIMM 10 TeMe, HX
[IpuHUUMIBI paTuOCBS3U U TeNEeBUACHUS. Pagronokanus. KPUTHUYECKUM aHAIU3 U OLIEHKA JTOCTOBEPHOCTH.
DJIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAIOILIEH Cpeibl. AHanu3 ¥ OIEHKAa MOCJEACTBUIA IYMOBOTO U 3JIEKTPOMArHuTHOTO
TexHuueckue yYCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: | 3aTPA3HEHUS OKPYXKAIOWIEW Cpelbl C MO3UIMH DKOJOTHYECKON
MY3bIKQJIbHBIE HWHCTPYMEHTBI, pajap, paauonpuEMHUK, | 6€30MacHOCTH; MpEeICTaBICHUI 0 paloOHATBHOM
TeJeBU30p, aHTeHHa, Tenedon, CBY-nieub, yiabTpa3ByKoBas | MPUPOJONONB30BaHUM (B Tpolecce TMOATOTOBKH COOOIICHHIA,
JIMarHOCTHKA B TEXHUKE U MEJIUI[UHE BBITIOJTHEHUH TPYIIITOBBIX MPOEKTOB)
Onruka [IpsmonuHeitHOe pacmpocTpaHeHHEe CBeTa B OAHOpoAHOW | HaOmromeHue ONTHYECKUX SBICHHUH, TPOBEJICHHE KOCBEHHBIX

cpene. JIyu cBera. ToueuHblidi UICTOUHUK cBeTa. OTpaxeHue

cBeTa.  3akoHBI  OTpakeHus  cBera.  llocTpoeHue
n300pakeHui B TUI0cKoM 3epkane. Chepuieckue 3epkaa.
IIpenomsienne cBera. 3aKOHbl NPEIOMIIEHHS  CBETA.

AOCOJIIOTHBIM TIOKa3aresb mpeaomieHus. OTHOCHUTEIbHBIN

M3MEpeHui, UCCIeOBAHNS 3aBUCUMOCTENH (PU3NYECKUX BEIUYUH U
OMBITOB IO IPOBEPKE MPENJIOKEHHOW TUIOTE3Bl MPU HU3YyYEHUH
ABJICHUN MpPEIIOMIICHUS CBETAa Ha TIPAHMIEC paslena IBYX Cpen,
MPEJOMJICHUsI CBETa B COOMpAlOIIeld W pacceuBarollell JIMH3AaX,
BOJIHOBBIX CBOMCTB CBETA.




rokaszarenb IpesnoMieHus. [[ocToSHCTBO 4acTOThI CBETa U
COOTHOLICHUE JUTMH BOJIH pu nepexone
MOHOXPOMAaTHYECKOTO CBETA Yepe3 IPaHUIly pasjerna ABYX
ONTUYECKUX CPEN.

Xon nydeit B mpusme. [ucnepcust cBera. ClIoKHBIN COCTaB
6enoro ceera. ller. IlonHOoe BHYyTpeHHEE OTpaKEHHE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO OTPAXKEHUS.
Cobuparoriue ¥ paccewBarolyMe JIUH3bI. TOHKas JHMH3A.
DOKyCHOE PacCTOSIHUE U ONTHYECKAsi CUJIa TOHKOW JIMH3BI.
3aBUCHMOCTh (DOKYCHOTO PACCTOSIHHSI TOHKOU chepuieckoi
JUH3bl OT €€ T€OMETPUU U OTHOCUTEIBHOTO IOKa3aTells
MIPEJIOMIICHUS.

dopmyJia TOHKOH JIUH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.
Xox J1y4a, IpOLIEAIEro JIMH3Y M0 IPOU3BOIbHBIM YITIOM K
e€ rinaBHOW onrTuueckod ocu. IlocTpoeHne wn300pakeHU
TOYKH U OTpe3Ka MPSMOM B COOMPAIOLINX U PAaCCEUBAIOLINX
JIMH3aX U UX CHUCTeMaXx.

OnTuueckue npubopsl. Pazpemaromas crnoco6HoCTh. [1a3
KaK OITHYecKasi CUCTEMA.

IIpenensl  NPUMEHMMOCTH  T'€OMETPUYECKOM  ONTHKH.
BonnoBas onrtuka. WHTepdepennus cera. KorepeHTHbie
UCTOYHHUKHU. YCIOBHS  HAOMIOACHHUS MaKCUMyMOB U
MUHUMYMOB B MHTE€PQEPEHLMOHHONW KapTUHE OT JABYX
KOT€pEHTHBIX  MCTOYHMKOB. IlpumMepsl  Kilaccmueckux
MHTEPPEPEHIUOHHBIX CXEM. Hudpaxmus CBeTa.
JudpakimonHas pemérka. Y ciioBrue HaOMIOIEHHs TIaBHBIX
MaKCHUMYMOB IIpU MaJleHUU MOHOXPOMAaTHYECKOro CBETa Ha
mudpakuuonHyto pemérky. [lonsapuszanus ceera.
TexHu4eckue yCTpOMCTBA M TEXHOJOTHMUYECKHE ITPOLIECCHI:
OYKHM, JIyma, TIepuckom, ¢oroanmapar, MHKPOCKOII,
MIPOEKIIMOHHBIN amnmnapar, MIPOCBETIICHHE OITHKH,
BOJIOKOHHAS ONITHKA, H(PpaKIIMOHHas peIéTKa.

Habmronenne MOMHOrO BHYTPEHHETO OTPAXKCHUS, H3yUEHUE
MOJEJIA CBETOBOJA.

[Tonyuyenue wu3z00paxeHHs: B CHCTEME U3 IUIOCKOTO 3epKajia u
JIMH3BI, B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue T€IeCKOMMYECKUX CUCTEM.

N3yueHne nomspusaluyd CBETA, OTPAXKEHHOIO OT IIOBEPXHOCTH
TURJIEKTPUKA, U3yueHUuEe UHTep(EepeHIINN JTa3ePHOTr0 U3TyUSHHS Ha
JIBYX IIIEJISIX.

[lonyyenue cnekTpa WU3JIy4E€HHs CBETOAMOJA MPU IOMOIIU
TU(GPaKIUOHHON PEelETKH.

Pemienne pacy€THbIX 3a/1ay C SIBHO 33JIaHHOM M HESBHO 33JaHHOU
(U3NYECKONl MOJENBI0 C UCIOIB30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyi o Teme «OnTukay.

Pemienne kauecTBEHHBIX 3a/1ay, TPEOYIONIUX MPUMEHEHUS 3HAHUMA
1o Teme «ONTUKay.

[TocTpoenne u pacuér H300paKEHUM, CO3/1aBAEMBIX ILJIOCKUM
3€pPKaJIOM, TOHKOU JIMH30M.

Omnpenenenue yciaoBUl NMPUMEHUMOCTH MOJIENM TOHKOM JIMH3BI,
rpaHull MPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

OOpsicHeHHe OCOOEHHOCTEW NPOTEKAHUS ONTHYECKUX SIBICHHUI:
uHTepdepeHu, TMPpaKkuu, TUCTIEPCUHN, TIOTHOTO BHYTPEHHETO
OTPAXKECHUS.

OObsicHeHHEe YCTPOMCTBA M TPUHIMIA JEUCTBUS OYKOB, JIYIIBI,
nepuckomna, (Qoroammapara, MHKPOCKOMA,  MPOEKIIMOHHOTO
amnmapata, Tu(ppaKImoOHHONU PEIETKH, BOJTOKOHHON OTITHKHU.
OObsicHeHHEe TPOCBETJICHHs ONTUKU. PaboTa B Tpymmax mpH
00CYXXJIEHUH BOIIPOCOB MEXIIPEJAMETHOTO XapakTepa (Hampumep,
1o Teme «CBETOBBIE SIBJICHUS B IPUPOJIEN)

Pa3nen 3. OcHOBBI crIeUAJIbHON TEOPUH OTHOCUTEJIBHOCTH (Tasee - CTO)

OcHOBBI

‘rpaHI/II_[I)I MPUMEHUMOCTA  KJIACCUYECKOW  MEXaHMKH. \ IIpoBeneHne KOCBEHHBIX HW3MEPEHU MMIYJIbCA W HOHEPrUu




CIenHAJILHOMI
Teopumn
OTHOCHTEJIBLHOCTH

[TocTynatel cienuaibHOM TEOPHH OTHOCUTEIBHOCTH.
IIpocTpancTBeHHO-BpeMeHHON HHTepBan. IIpeobpasoBanus
Jlopenna. VYcnoBue nOpuYMHHOCTH. OTHOCHUTEIBHOCTH
OJIHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKpalIeHUE
JUTAHEI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs3p MacChl C DHEPTUEH M HMMITYJIBCOM PEIITHBUCTCKON
YaCTHUIbl. DHEPTHUS MTOKOSI.

TexHuyeckue ycTpoWCTBa U TEXHOJOTHYECKHE IMPOILIECCHI:
CIyTHUKOBBIE  MPUEMHHUKH, YCKOPUTEIH  3apsDKCHHBIX
YaCTHII.

PEIATUBUCTCKUX YacThll (1o ¢ororpapusiM TPEKOB 3apsHKEHHBIX
YaCTHUIl B MArHUTHOM TIOJIE).

AHanu3 W onucaHue (PU3UYECKHX SIBJICHHUH C HUCIOJIb30BAHUEM
MOCTYJIATOB CIEIUATBHON TEOPUU OTHOCUTENBHOCTH. OOBsICHEHNE
NPHUHIIAIA JICHCTBUSA CIYTHUKOBBIX NPHEMHUKOB, YCKOPUTEICH
3apsHKCHHBIX YaCTHI]

Pa3zgen 4. KBanroBas

(usuka

KopnyckyasipaoBo
JIHOBOM yaJIM3M

PaBHOBecHOe TemyioBoe u3nydeHHe (M3aydeHre abCONIOTHO
y€pHoro Tena). 3akoH cMmenieHus Buna. I unoresa [1nanka o
KBaHTaXx.

®otonbl. DHeprus W uMnyiabc ¢GoTtoHa. DoTodrddexT.
Omnsitel A.I'. CroneroBa. 3akoHsl GoTodddexra. YpaBHeHUE
OhHmreitHa st ¢ortoaddexra. «KpacHas rpaHuna»
dotorddekra. JlaBnenue cBeta (B YACTHOCTH, JaBIICHUE
cBeTa Ha aOCOJIOTHO TOMIOHIAIOIIY0 U a0COJIIOTHO
oTpaxarotyro nosepxHocts). OnbiTel [1.H. Jlebenena.
BosHoBBIE cBoiicTBa wactul. Bosnsl ge bpoins. JnunHa
BOJIHBI Je bpoiinsgd u pasmepbl o0nacTd JOKaIM3alHUU
JBHOKYILEUCS] YaCTHUIIBI.

KopnyckynsipHo-BoiHOBOM Tyaan3M. Hudpaxmus
ANEKTpOHOB Ha Kpucramiax. Crenuduka u3MepeHHid B

mukpomupe.  CooTHomeHuss  Heompenen€HHocre I
eizenOepra.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI:
CHeKTpoMeTp, (oTosnemMeHT, (GOTONATUMK, TYHHEIbHBIN

MHKPOCKOII, COJTHCYHAA 6aTape;1, CBE€TOOUOO

[IpoBenenue KOCBEHHBIX W3MEPEHHI, HUCCIICIOBaHUS
3aBUCHUMOCTEN Mexay (PU3NYECKUMHU BETUYMHAMU TMPU HIyYECHUH
siaeHust  ¢ortodpdexra.  OmpeneneHue  aOCOMOTHBIX U
OTHOCHUTEINbHBIX MOTPEIIHOCTEH U3MEepEeHUH (PU3UYECKUX BEIUYUH.
OneHka rpaHull TOrperrHocTel. Pemenne pacu€THBIX 3a7ad ¢
SIBHO 3a/IaHHOM M HESBHO 3aJaHHON (HU3MUECKON MOJEeNbi0 ¢
WCTIONB30BAHUEM OCHOBHBIX 3aKOHOB W (OpMYyJT TIO TeMme
«KBaHTOBEIC SIBIICHUS.

Pemrenne kauecTBEHHBIX 3a/1a4, TPEOYIONIUX MPUMEHEHUS 3HAHUMA
no Tteme «KBaHTOBBIE sBIEeHUs». OmnpeneneHue ycIoBUI
MPUMEHUMOCTH KBAHTOBOW MOJIEJIN CBETA.

AHanmM3 KBAHTOBBIX IPOILIECCOB C HCIOJIb30BAHUEM YPaBHEHUS

OiHmTeHa st gorodddexra, TpHHINHUNA COOTHOIICHUN
HeonpenenénHoctu  [eizenOepra.  OOBsICHEHHE  MPUHIUTIA
NneficTBUSL  cmekTpoMeTrpa,  QorolnemMeHTa,  (QOToAATUHKA,

TYHHEJIbHOTO MUKPOCKOIIA, COJTHEYHOM OaTapeu, CBETOIUO0/Ia.
Ucnonb3oBanue IT-TexHonoruii nmpu padboTe ¢ AOMOIHUTEIbHBIMU
UCTOYHUKAMU MH(OpMAIMKM MO TeMe, UX KPUTUYECKHH aHaIu3 U
OLIEHKA JIOCTOBEPHOCTH.

dusuka atoma

OneITHl MO HCCIENOBAaHUIO CcTpoeHus atoma. [lnanerapHas
Mozesb atoma Pesepdopaa.

OnpeneneHI/Ie JJINHBI BOJIHBI JIaSGPHOI‘O I/IBJIy‘-IeHI/ISI.
Hab6monenne nuHenyaThix CIIEKTPOB.




[Toctrynarer bopa. M3nyuenue u nornomnienue (poToHOB mpu
[IEpEeX0/ie aTOMa C OJJHOTO YPOBHS YHEPIUU HA APYTOil.
Bunet  cnektpoB. CHekTp ypOBHEH SHEpPruM aroma
BoziopoJa. CIIOHTaHHOE U BBIHYKJIEHHOE M3JIy4EHHE CBETA.
Jlazep. TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKHE
MPOIIECChl: CHEKTPaJbHBIM aHaiu3 (CHEKTPOCKOMN), Jiazep,
KBaHTOBBII KOMITBIOTEP

HccnenoBanue CrekTpa pa3peXeHHOTO0 aTOMapHOrO BOJIOpOIA H
M3MEepeHue MOCTOsTHHON Pundepra.

H3yyeHune ycTpoiicTBa W ACHCTBHUS CUYETYMKA HOHHM3UPYIOIINX
gactul. OnpeneneHue yCIOBHH NPUMEHHMOCTH MOJEIH aToMa
Pesepdopaa. OObsicHeHHE NPHHIMIIA JEHCTBUS CIIEKTPOCKOIIA,
Jnaszepa, KBAHTOBOT'O KOMITBIOTEPA.

AHanu3 KBaHTOBBIX IPOLIECCOB HAa OCHOBE IEPBOIO H BTOPOTO
1oCTyJIaTOB bopa

®duszuxa aToOMHOIO
saapa H
3JIEeMEHTApPHbIX
YJacTHIL

Hyxnonnas monens simpa I' eitzenOepra- MBanenko. 3apsia
anpa. Maccosoe uncio sgpa. M3oromnsl.

PagnoaktuBHOCTE.  Anbda-pacran.  DIEKTPOHHBIH |
MO3UTPOHHBIN OeTa - pacnaj. 'amMmma-uzinydeHue.

3aKOH paJuOaKTUBHOrO pacnajaa. PagnoakTUBHBIE MU30TOIBI
B npupoge. CBoiCTBA HMOHU3HMPYIOIIEIO  M3IY4YCHHS.
BinsiHMe  paguMoakTMBHOCTM HA  JKMBBIE  OPraHU3MBI.
EcrectBennsblil pon nznyuenus. Jlozumerpus.

DOHeprus cBsi3W HYKJIOHOB B sipe. SnepHble cunbl. Jlegext
Macchl saapa. SnepHsie peakuuu. JleneHue U CHHTE3 slep.
SAnepHbie PEaKTOPBHI. [TpoGembl YIIPaBIIIEMOTO
TEPMOSAJIEPHOTO  CHHTE3a.  OJKOJOTMYECKHE  ACIHEKTBI
pa3BUTHSA AIEPHON JHEPTETHUKHU.

Meroasl perucTpanud U HCCIECAOBAaHUSA HJIEMEHTAPHBIX
yacTull. DyHIaMEHTAIbHBIE B3aUMOJAECUCTBUA. bapuoHsl,
Me30Hbl U JentoHel. IlpencraBnenne o CranpapTHOU
Mozenn. KBapk-TiIFoOHHast MOJIEb apOHOB.

Ouzuka 3a npeaenamu CrangapTHod wMoxaenu. TémHas
Marepus U TEMHasl SHEPTHsL.

EnunctBo  ¢usnyeckoit kapTtuHbl MHpa. TexHudeckue
YCTPOMCTBA M TEXHOJIOTMYECKHE TMIPOLECCHL: JO3UMETD,
Kamepa BunbcoHa, sAIepHBI peakToOp, TEPMOSACPHBIN
peaktop, aroMHas  OomO0a,  MarHUTHO-PE30HAHCHAs
ToMOTrpadus

[IpoBenenue U3MEPEHUU paarOaKTUBHOIO ¢dona c
UCIIOJIb30BaHUEM JO3MMETpa M UCCIIEJOBaHME TPEKOB YacTull (IO
rotoBeiM (otorpadusm). M3ydeHue moriomeHuss OeTa-4acTuIl
ATIOMUHHUEM.

Omnpenenenne ycioBUi MPUMEHUMOCTH MOJEITH aTOMHOTO SIpa.
AHanu3 W ONHCaHWE SJACPHBIX PEaKUud C HUCHOJIb30BAHUEM
MOHATHH MacCOBOE YHWCIIO W 3apsia sIpa, DHEPrusi CBS3U sjpa,
3aKOHOB COXpaHEHHUs 3apsijia, MaccoBOIO YHUCIa U HHEPIUU B
STIEPHBIX PEaKIsIX, 3aKOHA PaIHOAaKTUBHOTO pachaa.
OOBbsicHeHHe TPUHIIMIIA JASHCTBHS JO03UMETpa, Kamepsl BuibcoHa,
SJIEPHOTO PEAaKTOpa, TEPMOSIIEPHOTO PEaKTopa, aTOMHON OOMOBI,
MarHUTHOPE30HaHCHOM ToMorpaduu. AHanM3 U OIEHKa BIMSHUSA
PaTMOAKTHUBHOCTH Ha JKMUBBIE OPTaHU3MBI, & TaKKe MOCIEICTBHMA
pa3BUTHS SIIEPHOM DHEPreTMKM C TO3ULUH HKOJOTHYECKON
0€30MMacHOCTH; MpeCTaBICHAN 0 panroHaIFHOM
MPUPOJOIIONB30BaHUM (B Tpoliecce MOATOTOBKH COOOIIEHUH,
BBITIOJTHEHUS TPYIIIIOBBIX MPOEKTOB)

Pasznea S. JiieMeHTBI ACTPOHOMHUM U ACTPOPUZNKH




J1eMEeHThI
ACTPOHOMHUM U
acTpopu3uKHu

Oranel pa3BUTUS aCTPOHOMUHU.

[IpuknanHoe U MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMMH.
IIpuMeHUMOCTb 3aKOHOB (PU3MKH 1J1s1 OOBACHEHUS IPUPO/IBI
KOCMHYECKHUX  OOBEKTOB. MeToabl  acCTPOHOMHYECKUX
uccinenoBanuii. COBpEeMEHHBIE ONTHYECKUE TEJIECKOIIBL,
panuoTenecKonsl, BHEATMOC(hEpHast aCTPOHOMHS.

Bun 3Bé3nnoro HeOa. Co3Bes3nus, sspkue 3BE3]Ibl, IUIAHETHI,
UX BUJIUMOE JIBUKEHHE.

Conneunas cucrema. Connue. CosHe4Has AaKTHUBHOCTb.
Ncrtounuk sneprun ConHua v 3BE31. 3BE3/1bI, X OCHOBHbBIE
XapaKTepUCTUKHU. JluarpaMMa «CHEKTpalbHBIM Kiacc -
CBETUMOCTb». 3BE31bpl TIJIABHOM  I0OCJIENOBATEIbHOCTH.
3aBHUCHUMOCTb «Macca - CBETUMOCTb» JUIsl 3BE3] IJIAaBHOU
IIOCJIEIOBATEIbHOCTH.  BHYyTpeHHee  CTpoeHHe  3BE3N.
CoBpeMEHHBIE TPEACTABIEHUS O IPOUCXOXKACHUU U
spoatonru CoJiHIA U 3BE3/1. DTalbl )KU3HU 3BE3/I.

Mneunsii Ilyre - nama I amaktuka. Ilomoxenue wu
nemkenne Comuna B lamaktuke. TuHmel  rajgakTHK.
Pannoramaktukn u kBazapel. UEpHbBIE OBIpEI B SAApax
ranakTuk. Bcenennas. Pacmmpenue Bceenennoill. 3akoH
Xab06mna. PazOeranue ranaktuk. Teopus bonbmioro B3peiBa.
PennkroBoe uznyudenue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.
Hepemménnslie npo0aeMbl aCTPOHOMUU

HaGmronenue 3BE3mHOTO HEbGa HEBOOPYKEHHBIM — TJIA30M €
UCIOJIb30BaHUEM KOMIBIOTEPHBIX MPUIOKEHHUM ISl ONpeIeTIeHHs
TIOJIO’KEHUST HEOSCHBIX O0OBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3usi CeBepHOro MONyIIapys U IPKUE 3BE3IBL.

HabGmonenne B Teneckon JIyHbl, IulaHeT, TyMaHHOCTEM U
3BE3HBIX CKOIUJICHUH. Y4YacTHe B JUCKYCCHHM O POJIU aCTPOHOMUU
B COBpGMCHHOfI KapTuHC MHpa, B HpaKTquCKOﬁ ACATCIIBHOCTHU
YeloBeKa U JajbHEHIIeM HayYHO - TEXHUYECKOM Pa3BUTHUHU.
[loaroroBka cooOmeHnit o0 MeTroAax TMONY4YeHHUs] HayYHBIX
ACTPOHOMUYECKMX  3HAHUW, OTKPBITUSAX B  COBPEMEHHOMU
aCTPOHOMHUHU.

[IpuMeHeHne OCHOBOMNOJIATAKONIUX ACTPOHOMHYECKUX TIOHSTHIA,
3aKOHOB W TEOpHH [UIsi aHanu3a M OOBSICHEHUS (DU3HUECKUX
MPOLIECCOB, MPOUCXOMSIMINX B 3BE3/1aX, B 3BE3AHBIX CHCTEMAaX, B
MEXTaJJaKTHUECKOM cpejie, IBMKEHHUsS HEOECHBIX Tell, HBOJIOIHMU
3BE31 U Beenennoit

Pa3nes 6. Pu3nuecknii NPAKTHKYM

dusnueckuii
NPAKTUKYM

CrniocoOsl U3MEPEHHUS (bu3znueckux BEJINYNH c
HCIOJIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIHHBIX
npuOOpOoB M  KOMIIBIOTEPHBIX  JaTUUKOBBIX  CHCTEM.

AOCONIOTHBIE U OTHOCHUTEJbHBIE MOTPEIIHOCTH H3MEpPEHHt
¢usnueckux BennyrH. OlEeHKa rpaHul] NOrpeurHoCTel

[IpoBenenue KOCBEHHBIX U3MEPEHHI, HUCCIIENOBAHNN
3aBUCUMOCTEH (PU3MUECKUX BEIWYHMH, MPOBEpKa MPEASIOKEHHBIX
runore3 (BbIOOp M3 paboT, ONMUCAHHBIX B TEMAaTHYECKUX pazJienax
«YYeHNYeCKUi 9KCIIEPUMEHT, nabopaTopHbIe paboThI,
MIPAKTUKYM)

Pa3nes 7. O6001a0iee NOBTOPeHNE

CucreMaru3zanusi u
00001IEHNE
NMpeIMeTHOT 0

O6o0mmenne W CUCTEMaTU3alMs COJSPKAHHUS Ppa3/IeiioB
Kypca  «MexaHuka», «MonekynspHas ~— ¢u3MKa U
TEPMOJMHAMUKaY, «ueKkTpoauHaMukay, «Konebanus wu

VYdyactie B OHCKYCCHH O pOMM (GU3WKA M acTPOHOMHUHU B
pa3nuyHbIX chepax NesTeIbHOCTH YelOBeKa.
IToaroroBka cooOmennii 0 Mecte (PU3NUECKOW KapTHHBI MHPA B




cojiep:KaHuA "
onbITA
AeATebHOCTH,
NpruoOpeTEéHHOrO0
npu U3yYeHHH
Kypca ¢usuku 10-
11 xk1accoB

BOJIHBD», «OCHOBBI CIELIMAJILHOU TEOpUHU
oTHOcuTeNnbHOCTHY, «KBaHTOBasg (usuka», «IeMEHTHI
aCTPOHOMMHU U ACTPOPUIUKI».

Ponmp ¢u3ukm ©m  acTpoHOMHH B SKOHOMHYECKOM,
TEXHOJIOTHYECKOW, COIMAIbHOM M JATHYECKOH cdepax
NESATENbHOCTH 4YEJIOBeKa, pOJb M MecTo (U3MKH U
aCTPOHOMHH B COBPEMEHHOM HAy4YHOM KapTUHE MHUDA,
3HAYCHUE OIIUCATENbHOM, CUCTEMATU3HUPYIOLIEH,
OOBSICHUTEIIHON " IIPOrHOCTUYECKON byHKUIMH
¢usnveckoii Teopuu, ponb (HUIMYECKOW TEOpUu B
(dbopMHpOBaHUN TPEACTAaBICHUNH O (U3MUECKOH KapTHHE
MHUpa, MECTO (U3NYECKOH KapTHUHBI MHpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX IIPEICTABICHUN O
IIpupoJie

pSy COBPEMEHHBIX MPEICTABICHUH O mpupojae. BrimonHeHne
y4eOHBIX 3aJaHHid, JIEMOHCTPHUPYIOIIUX OCBOCHHE OCHOBHBIX
NMOHATUH, (U3MUYECKUX BEJIWYMH M 3aKOHOB Kypca ¢usmku 10-11
KJIaCCOB




TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC

KoanuecTBo 4acoB

Ne JaekTpoHHbIe (HU(pPOBHIE)
HaumeHoBaHuUe pa3esioB H TeM MPOrPaMMbI Konrpoububie IIpakTuueckue
n/m Bcero o0pa3oBaTe/bHbIe pecypchl
padoTshI padoThbI
Pasnea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI
1.1 HayuHblif MeTO1 TO3HAHUS PUPOIBI 6
Hroro mo paszneny 6
Paznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOro Tena 10 1
2.4 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 1
Hroro mo pazneny 40
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHUECKON TEOPUH 20 1
3.2 Tepmonunamuka. TennoBbie MalTuHbI 25 1
3.3 ArperaTHble COCTOSIHUS BerecTBa. Da3oBbIe mepexo bl 19 1
Hroro no pasneny 64
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIEKTpUUECKOE T0JIe 30 1
4.2 [TocTOSIHHBIHM IEKTPHUUECKUI TOK 30 1




4.3 Toku B pa3nu4HBIX cpeax 8
Hroro no pazueny 68
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
5.1 Du3nYecKuil TPaKTUKYM 16 16
Wroro mo pazneny 16
PezepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 204 16




KoaunuyecTBO 4acoB

HaumeHoBaHue pa3/ieioB U TeM

JaekTpoHHbIe (HU(pPOBbHIE)

Ne /i Kounrpouabusie IIpakruueckue
NMPOrpaMMblI Beero odpa3oBaTebHbIE PeCypPChl
padoThI padoThI
Paznen 1. JIEKTPOJJUHAMUKA
1.1 MaruutHoe nose 14
1.2 DNIeKTpOMarHuTHasK WHTYKITUS 13 1
Uroro no pazneny 27
Pa3nen 2. KOJIEBAHUSI U BOJIHbBI
2.1 Mexanndeckue KoieOanns 10
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15
93 MexaHHYECKHEe U 3JICKTPOMArHUTHBIC 15 1
BOJIHBI
2.4 Omruka 37 1
Htoro no pazneny 60

Pazzea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 Ocnossl CTO 5 1
Wroro no pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHo-BOIHOBOH Ayanu3m 15
4.2 ®duznka aToma 17
43 ®wu3mMKa aTOMHOTO Spa U 3JIEMEHTapHBIX 14
JaCTHI]
Hroro no paszneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU U aCTPOPHU3UKU

12




Uroro no pazneny 12
Pazzea 6. PU3HUYECKHUN MPAKTUKYM
6.1 ‘ ®u3nyecKuil NPakTUKYM 16 16
Wtoro mo pazneny 16
Pazgen 7. OBOBIIAIOIIEE IIOBTOPEHUE
Cucremaruzanus u 00001eHne
71 HPEIMETHOTO COJIEPKaHMS U OIbITa 15
' NeSITeIbHOCTH, IPUOOPETEHHOTO IIPU
u3zydeHuu kypea ¢pusuku 10 — 11 xmaccos
Uroro no pazneny 15
PesepBHoe Bpems 6
BIIEE KOJIMYECTBO YACOB I1
OBbII] OJI CTBO YACOBIIO 204 16

I[TPOT'PAMME




