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QenepanpHas paboudass mnporpamma 1Mo yuyeOHoMy npeametry «Duzukary
(yrnyOnéHHblii ypoBeHb) (mpeameTHasi 00sacTh «EcTecTBEHHO-HAy4YHBIE MPEIMETHI)
BKJTFOYACT MOSICHUTEBHYIO 3aIMCKY, COIepKaHUE 00yUeHHUS, TUIAHUPYEMBIE PE3YIbTaThI
OCBOEHHMSI MPOTPaMMBbI 10 (PU3UKE, TEMATUYECKOE TIIaHUPOBAHHUE.

[TosicHUTENBHAS 3aMMMCKa OTPAYXKAET OOIINE TN U 33J1a49l (DU3UKH, XapaKTEPUCTHKY
MICUXOJIOTUYECKHUX MPEATNIOCHUIOK K €€ M3y4YeHHIO 00YyJaroluMuUCs, MECTO B CTPYKTYpE
y4eOHOro IUIaHa, a TakKXKe IMOAXOJbl K OTOOpY COAEpKaHUS, K ONPEACICHUIO
MJIAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue OOydeHMsSI PACKPBIBACT COJIEp)KATENIbHbIE JIMHUU, KOTOpbIE
npeajiaraloTcs JUisi 00s3aTeNIbHOT0 HM3Y4YeHHUs B KaKJIOM KJIacce Ha YPOBHE CPEIHETO
oO1ero o6pa3oBaHMs.

[InanupyemMble pe3yiabTaThl OCBOCHHS MPOTpaMMbl 1O (PU3MKE BKIIOYAIOT
JMYHOCTHBIE, METalpeJIMETHBIE PEe3yJbTaThl 32 BECh MEPUOJ OOy4YEHHS Ha YpOBHE
CpeaHero o0uiero oOpa3oBaHus, a TaKXKe MPEIMETHBIC JTOCTHUXKEHUSI OO0ydarolerocs
3a KaXXJIbIi TOJ] OOy4eHHS.

HOACHUTEJIBHAS 3AIIMCKA

IIporpamma 1o ¢usmke Ha ypoBHE cpeaHero odmero oopa3oBaHus pa3paboTaHa
HAa OCHOBE TOJOXKEHUM U TpeOOBaHUM K pe3yibTarTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHON mporpammel, npeactaBieHHbIx B OI'OC COO, a Takxke ¢ yuyéToM
benepanbHOl paboueli mporpaMmbl BocniuTanus U KoHIenimm npenogaBaHust yaeOHOTo
npeamera «®Pusznka» B 00pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoit denepanuu,
peanu3yronMx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

[Iporpamma mo ¢u3uke ompenenser 00sA3aTelIbHOE MNPEIMETHOE COJEpIKAHUE,
YCTAaHABIMBAET PEKOMEHAYEMYIO IMOCIEI0BATEIbHOCTh HM3YYEHUS TEM U Pa3/eioB
y4eOHOro mpeaMeTa ¢ yU4ETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKU
y4eOHOro mpoliecca, BO3pacTHBIX 0coOeHHOCTel oOy4aronuxcs. [Iporpamma no ¢usuke
AT mpeCcTaBIIeHUE O LETX, COAepKaHnu, o0Iel cTpareruu 00y4eHMs, BOCIIUTAHUS U
pa3BuUTHs OOy4YaIOIIMXCS CpeACTBaMU yueOHOro npeaMera «dusnka» Ha yriayOiaeéHHOM
YpOBHE.

N3yuenune xypca puzuku yriayOa€HHOTO YPOBHS MO3BOJISIET PEAIM30BATh 33 a4d
npodeCCUOHAIBHONW OpPUEHTAIMH, HAMPABJICHO HA CO3/IaHUE YCJIOBUU JIJIsi MPOSBICHUS
CBOMX WHTEIUICKTyIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM OO0y4YaroImuMcs,
KOTOpble  HEOOXOAMMBI  JUIsl  TPOJOJDKEHHs  OO0pa3oBaHUsT B OpraHU3aIUAX
npodeccHoHamHbOr0  00pa3oBaHMsl MO  PA3IUYHBIM  (DU3UKO-TEXHHYECKUM |
WHXEHEPHBIM CHEIUATBLHOCTSIM.

B mporpamme mo ¢usmke ompenensroTcs IUTAHUPYEMbIE pPE3yJbTaThl OCBOCHHUS
Kypca (GU3MKM Ha YpPOBHE cpefaHero ooOmero oOpa3oBaHUs: JMYHOCTHBIE,
MeTanpenIMeTHbIE, TpeAMETHBIC (Ha yriyonéHHoMm ypoBHe). HaydHo-mMeTogomornueckon
OCHOBOMH 17151 pa3paboTKu TpeOOBAHUN K TUYHOCTHBIM, METAIIPEAMETHBIM U PEIMETHBIM
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pe3ynbTaTam 00y4arouIuxcsi, OCBOUBIIUX MPOrpaMMy Mo (U3MKEe Ha YPOBHE CPEIHETO
oO1iero o0pa3zoBaHus Ha yriyOJEHHOM YPOBHE, SIBJIIETCSI CUCTEMHO-IESTEIbHOCTHBIN
MTOJXOI.

[Iporpamma no ¢u3MKe BKIIOYAECT:

IJIAHUPYEMBIC PE3yIbTaThl OCBOCHUS Kypca GU3UKHU HA YIITYOJIEHHOM YPOBHE, B TOM
YuCIie IPEAMETHBIC PE3YJIbTATHI IO r0jIaM 00yUYEHUS;

coziepkanue yueoHoro npeamera «duznka» mo rogam oOydeHus;

TEMaTHYECKOe TUIAHUPOBAHUE T10 TOAaM OOyUCHHUS.

[Iporpamma no ¢pu3uke UMeeT MPUMEPHBIA XapaKTEP U MOXKET OBITh UCIOIb30BaHA
YUUTEISIMHA (PU3UKH JJIT COCTABJICHUSI CBOMX PA0OUYUX MPOTPAMM.

[Iporpamma mo (u3nMke HE CKOBBIBAET TBOPUYECKYI0 HWHHUIIMATUBY YUYUTENECH U
MPEAOCTABISECT BO3MOXHOCTU ISl pealiu3alliyd Pa3IU4YHbIX METOJIMYECKUX MOIX0JI0B
K TMpenojaBaHui0 (PU3UKU Ha YIIIYOJIEHHOM YpOBHE NPU YCIOBUM COXPaHEHUS
00s13aTEIbHON YaCTH COJIEp KaHus Kypca.

du3nka KaKk Hayka O Haubojee OOUUX 3aKOHAX MPUPOJbI, BHICTYIAs B Ka4eCTBE
y4eOHOro TpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIQJ] B CHUCTEMY 3HAaHUM
00 okpyxatouieM wMupe. IlkonbHblE Kypc (QU3HMKM —  cHUCTEMOOOpa3yroluid
JUTSl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MIPEIMETOB, OCKOJIBKY (PU3UUYECKUE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB U SABJICHMI, HM3y4yaeMbIX XHUMHEH, Ouosoruei, Qpuznueckou
reorpadueit u actpoHoMmuer. Vcroap30BaHNe M aKTUBHOE MPUMEHEHHE (PU3MUESCKUX
3HAHHM OTPEICNNIIO XapaKkTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B cepe
OSHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, TIOJYYEHUs] HOBBIX MaTepHUasioB
C 3aJaHHBIMH CBOMCTBaMU. M3yueHne Gu3uKu BHOCUT OCHOBHOM BKJIaJ B (QOpMUpPOBaHHE
€CTeCTBEHHO-HAyYHOW KapTUHBI MuUpa  oOywaromierocs, B  (opMUpOBaHUE
YMEHUN NPUMEHSITh HAYYHBIM METOJ TO3HAHUS TPU BBIMOTHEHUHM HMH Y4eOHBIX
HUCCJIEIOBAHUM.

B ocHOBY Kypca (pu3HKu Ha ypOBHE CpeaHEro o0IIero oopa3oBaHus MOJIOKEH Pl
uJel, KOTOpbIE MOKHO pacCMaTpuBaTh KaK MPUHIIMIIBI €70 OCTPOSHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM ¢ HEW KypC SIBISETCS JIOTUYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual M3 BCEX pa3iesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJJACCUYECKO, TAK U COBPEMEHHOU (PU3UKH.

Hoesn zenepanuzayuu. B cooTBeTCTBUU ¢ HEll MaTepuan Kypca GU3HKU 00beTMHEH
BOKpYyr (Qusnueckux Teopuid. Benymmm B Kypce sBisercs (popMupoBaHHe
MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSX MaT€pUHU, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanusanus NpeanonaracT MCIOJIb30BAHUE
I'YMaHUTAPHOTO MOTEHIMaIa (PU3NUEeCKON HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUST (PUBHKU
C pa3BUTHEM OOINECTBA, a TaKKe C MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU W
HKOJOTUYECKUMHU MPOOIEMaAMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢usmky yriayOn€HHOro YpOBHS
MPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHX M TEXHOJIOTUYECKHUX
MIPUJIOKEHUN W3YyUYEHHBIX TEOPUN W 3aKOHOB. [Ipn 3TOM paccMarpuBaroTCs Ha YpOBHE
OOLIUX MPEACTABICHUN U COBPEMEHHbIE TEXHUYECKHE YCTPONCTBA, U TEXHOJIOTHH.



Hoesn rkonozuzayuu peamsyercs IOCPEACTBOM BBEICHUS 3JIEMEHTOB COJIEPIKAHMS,
MOCBSAMIEHHBIX OJKOJOTHYECKUM TIPOOJIEeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI
C pa3BUTHEM TEXHHUKHU W TEXHOJIOTHM, a Takxke 0OCYX IEHUS MpoOJeM paruoHAIbHOTO
IPUPOIOTIOIB30BAHUS M SKOJIOTHYECKON OE30MacCHOCTH.

OcBoeHue cofep)KaHdus TPOrpaMMbl MO (PU3UKE JOJDKHO OBITh IOCTPOCHO
Ha MPUHIUIAX CUCTEMHO-IEATEebHOCTHOrO moaxona. [ns duszuku peanuzanus >THX
MPUHITMTIOB 0a3upyeTcsi Ha HCIIONIB30BAHUN CAMOCTOSITEILHOTO HKCIIEPUMEHTA Kak
MOCTOSIHHO JIeHcTBYIoMIEro (hakTopa yueOHoro npouecca. s yramyOonéHHOTro ypoBHS —
TO CHUCTEMa CaMOCTOATENIBHOTO YYEHHYECKOTO JKCIEPUMEHTA, BKJIIOYAIOIIETO
(bpoHTaNbHBIE YUEHUYECKHUE OIBITHI MPU W3YYEHUH HOBOTO Marepuania, J1abopaTOpHbBIE
paboTbl W paboThl TpakTUkyma. [Ipu 3TOM BO3MOXKHBI JBa CIOCO0A pearu3aiuu
(bU3MYEeCKOro MpakTUKyMa. B mepBOM cilydae MPakTUKyM IPOBOAMUTCS JHUOO B KOHIIC
10 1 11 knaccoB, 1100 MOCIIEe IEPBOTO U BTOPOTO MOJYTOANHN B KAXKJIOM U3 ITUX KIIACCOB.
BTtopoii ciocob — 310 uHTEerpanus padot npakTUKymMa B CUCTEMY JabopaTOpHBIX padorT,
KOTOpPBIEC MPOBOJSITCS B Mpolecce u3ydeHus pasaena (temsl). [Ipu sTom nmoa paboramu
MpaKTUKyMa IMOHMMAETCSd CaMOCTOSITEIBbHOE MCCIEOBAaHUE, KOTOPOE IMPOBOJUTCS
10 PYKOBOJICTBY CBEPHYTOIr0, 0000IIEHHOrO BUa 0€3 MOMAaroBOi HHCTPYKIUH.

B mporpamme mo ¢usuke cucreMa ydeHWYECKOTO SKCIEPUMEHTa, J1abopaTOpHBIX
paboT M MpakTUKyMa MPEICTaBJICHAa €IUWHBIM TepeuHeM. BuiOOp TemaThKu sl 3THX
BUJIOB  yYYCHHUYECKMX  MPAKTHUYECKHX  paboT  OCYIIECTBISACTCS  YYaCTHUKAMU
00pa30BaTeIBLHOTO MPOIECCa UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO IUIAHWPOBAHUS U
ocHaieHus kabunera ¢uszuku. [Ipu s3ToM oOecnieunBaeTCsi OBlIaJIeHUE 00 YyJarOITUMUCS
YMEHUSMH TIPOBOUTH MPSMbIE U KOCBEHHBIC U3MEPEHUS, UCCIICIOBAHUS 3aBHCHMOCTEH
bU3MYEeCKUX BEIMYUH U TTOCTAHOBKY OIBITOB TIO MPOBEPKE MPE/IJIOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHWE yaenseTcs PEIICHUIO PAacYETHBIX M KaYeCTBEHHBIX 3ajad.
[Tpu sTOM ISt pacu€THBIX 3a7a4d MPUOPUTETOM SIBIISIIOTCS 3a7a4d C SBHO 3aJaHHOU U
HESIBHO 33JJaHHON (PU3NYECKO MOJIEIIBIO, TO3BOJISIFOIITUE PUMEHSATh U3YYEHHBIE 3aKOHBI
W 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjieiia Kypca, TaK W WHTETPUPYS MPUMCHEHUE
3HAHW U3 pa3HBIX pa3/enoB. J[Jis Ka4eCTBEHHBIX 3a/1a4 IPUOPHUTETOM SIBIISIFOTCS 3aJaHUS
Ha OOBSICHCHHE/TpEICKa3aHWe NPOTCKaHWS (U3NYECKHX SIBJICHUH H IPOIIECCOB
B OKpYXarolieil >ku3Hu, TpeOyromue BbIOOpa (u3nueckol MoAeNu i CUTYalUH
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu GI'OC COO k MaTepuanibHO-TEXHUYECKOMY
oOecrieueHnto0 y4eOHOro mporiecca Kypc Gu3nuku yriayOoaéHHOTO YPOBHS HA yPOBHE
cpeaHero o01iero oopa3oBaHus JOHKEH U3ydaThCs B YCIOBHIX IPEIMETHOTO KaOMHETA.
B kabunere ¢u3uku JODKHO OBITH HEOOXOAMMOE JabopaTopHOE OOOpYAOBaHHE
JUIsl  BBITIOJTHEHUS YKa3aHHBIX B TIporpaMme T0 (PU3NKE YYEHWYECKHUX OIIBITOB,
1abopaTOpHBIX paboT U padOT NPAKTUKYMa, a TAKXKE IEMOHCTPAIMOHHOE 000py0BaHHE.
JlemoHCTpanmoHHoe 000pyAoBaHuEe (OPMHUPYETCS B COOTBETCTBUH C MPUHITUIIOM
MUHUMAJIBHOH  JOCTaTOYHOCTH M  OOECMEeYMBAeT TIOCTAHOBKY IEPEYMCICHHBIX
B MporpaMMme no (pU3MKe KIIOYEBBIX JAEMOHCTpALMU JI UCCIEIOBAHUS H3Y4YaeMbIX



SBJIEHUH U MPOLIECCOB, SIMIUPHUUECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHUX
IIPUMEHEHUM.

JlabopatopHoe  00OpynOBaHUE JJII YUYEHHYECKUX MPAKTUYECKUX  padoT
dbopMupyeTcs B BUJE TEMAaTHUYECKHX KOMILUIEKTOB U OOECIIEUNBAETCS B pacuére OAHOTO
KOMILJIEKTa Ha JBYX OOydammmxca. TeMaTuuyecKue KOMILIEKTBl JIaOOpaTOPHOIO
000pyAOBaHMSI JOJKHBI OBITH IOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BaHNUN aHAJIOTOBBIX
U 1UGPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHUJC
1 pOBLIX T1a00paTOPHUH.

OCHOBHBIMU LIETSIMH U3Yy4YeHHS (GU3UKH B OO0IIEM OOpa30BaHUU SIBISIFOTCS:

(opMupoBaHHE MHTEpEca U CTPEMJIEHHS OOYyYaroIMXCs K HaydHOMY H3YYEHHIO
IPUPOJIbI, PA3BUTUE UX UHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOAE MO3HaHUS M (POPMHUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPYXKAIOIIUM SBJICHUSIM;

(opMHpOBaHHWE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa H3Y4YEHUs OCHOB
CTpOEHUs MaTepuu U QyHAAMEHTAIBHBIX 3aKOHOB (DPU3HUKU;

dbopmMupoBaHUe yMEHUN OOBSCHSATH SIBICHHUS C HCIOJIb30BaHUEM (U3UYECKUX
3HAHWM U HAYYHBIX JOKa3aTEJIbCTB;

(opMupoBaHHE MpPENCTaBICHUA O POAM (QU3MKU JUISL  Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUI;

pa3BUTHE MPEJCTABICHUH O BO3MOXHBIX cdepax Oymymied mnpodecCHOHAIBHOM
JeSITEJIbBHOCTH, CBA3aHHBIX C (PU3UKOM, MOATOTOBKA K JajbHEHIIEMy 00YYEHHIO B 3TOM
HaIlpaBJICHUMU.

JlocTmkeHne STUX Lened oOecreynBaeTCsl pElIeHHEM CIENyIOMMX 3ajad
B IIpoIlecce M3yueHus Kypca GU3UKU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS:

NpUOOpPETEHUE CHUCTEMBbl 3HAHUM 00 O0OIWMX (QUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUAX, BKIIOYAs] MEXAHUKY, MOJEKYJSIPHYIO (U3UKY, AJIEKTPOJUHAMHUKY,
KBaHTOBYIO (PU3HKY U AJIIEMEHTBI aCTPO(PU3UKH;

(bopMHpOBaHWE YMEHHI MPUMEHSATh TEOPETUUYECKUE 3HAHUS ISl OOBSICHEHUS
bu3nUecKuX SBICHUA B TMPUPOJE U I MPUHATUS NPAKTUYECKUX PELICHUN
B IIOBCEJIHEBHOM JKU3HU;

OCBOCHHME CIOCOOOB PEIICHMs Pa3jIM4HbIX 33Jlady C SABHO 3aJaHHOU (hU3HUECKOU
MOJIEJIbIO, 3a/a4, OAPA3yMEBAIOIINX CAMOCTOSTENBHOE CO3IaHne (PU3UUECKON MOIENH,
aJIcKBaTHOM YCIIOBUSIM 33J]a4M, B TOM YHCJIE 33]1a4 MH)KEHEPHOT'0 XapaKTepa;

NOHUMaHUE (PU3NYECKUX OCHOB U MPUHIUIIOB ACUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOILYIO CPENY;

OBJIAJICHHE METOJaMU  CaMOCTOSITEJIbHOIO  IUIAHUPOBAaHUS U MPOBEIACHUS
bu3nyeCKuX SKCIEPUMEHTOB, aHaJN3a U WHTEpIpeTaluu MHPOpMaIUH, ONpPEIeICHUs
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;

CO3[JaHHE YCJIOBUM JUIsI PAa3BUTHS YMEHMM HIPOEKTHO-UCCIEAOBATEIBCKOM,
TBOPYECKOM J1€ATEIbHOCTH;

pa3BuTHE MHTEpeca K cdepaM Mpo(ecCHOHATBHON NeATENbHOCTH, CBSI3aHHOU
¢ (PUBUKOM.



B cootBerctBuM ¢ TpeboBanusiMu ®I'OC COO yrinyOnEHHbBIN ypOBEHb W3YUYCHHS
yuebHoro npeameta «Pu3nka» Ha ypOBHE CPEIHETO 00IIero 00pa3oBaHus BhIOMpaeTCs
0Oy4arolUMUCs, TUIAHUPYIOIKUMU TPOAOJDKEHHE 00pa3oBaHUs MO CHENHUAIbHOCTAM
(U3UKO-TEeXHUYECKOTO TTPOQHIIS.

OO1iee 4nCIIO 4acoB, PEKOMEHJIOBAHHBIX A M3y4deHUS (U3UKHU (YrIIyOJIeHHBIN
ypoBeHb) — 340 ygacoB: B 10 kiacce — 170 gacoB (5 yacoB B Henento), B 11 kimacce —
170 gacos (5 yacoB B HeJIEIO).

[Ipensiaraemsliil B mporpamme 1o Gu3uke nepedeHb 1a00paTOPHbIX U MPAKTUYECKUX
paboT sABIsIETCA PEKOMEHA0OBAHHBIM, YUYUTENb JIeTIaeT BHIOOP MPOBEICHUS J1a00paTOPHBIX
paloT U OMBITOB C YUETOM MHIMBUIYaJIbHBIX OCOOCHHOCTEH 00yJarOImuXCsl.

B nmporpamMe mo @u3mke KaxXAoro Kiacca Mpeaiaraercs pe3epB BPEMEHH,
OTBOJIMMBIN Ha BapUATHUBHYIO YacTh MPOrPAMMBbl, COJACPKAHUE KOTOPOM (hOpMUPYETCS
y4acTHUKaMu oOpa3oBaTebHOTO mnpolecca. Jlrobas paboyass mporpamma JI0DKHA
MOJIHOCTBIO BKJIKOYATh B C€0sI coAiepKaHUe JaHHOW TPOrpaMMBbI 10 (PU3HUKE.



COJEPXAHUE OBYYEHUA

10 KJIACC

Pasznen 1. Hayunblii MeTO O3HAHMS NPUPOABI

®dusuka — pyHIaMeHTanpHas HayKa o mpupoje. HayuHblit MeTo/ mo3HaHus U
METO/IbI UCCIEeIOBAaHUS (PU3NYECKUX SIBICHUH.

OKCnepuMEeHT W Teopusi B IIpoliecce No3HaHusA mpupoasl. HaOmronenue wu
IKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MmepeHuss (U3UYECKUX BEIMYMH (aHAJIOrOBbIE W ITU(POBBIC
U3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GU3NYECKUX BETUUHMH (AOCOMIOTHASI U OTHOCUTENIbHASA).

MopenupoBanue (U3MYECKUX SBJICHUA M MPOLECCOB (MarepuaibHas TOYKa,
abCONIIOTHO TBEPJIOE TEJO, UACANbHAS KUJIKOCTh, MICaJbHBIA ra3, TOUCUHBIA 3apsn).
['unore3a. ®U3NMYECKUI 3aKOH, TPAHULIBI €70 IPUMEHUMOCTH. PU3NYECKast TEOPHS.

Ponb u mecto ¢puszuku B GOpMHUPOBaAHUM COBPEMEHHOW HAay4YHON KapTHUHBI MHUpa,
B IIPAKTUYECKOH AESATEIBHOCTH JIHOJEH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol, RPAKMUKYM

W3mepeHue cuiibl TOKa U HAMIPSKEHUSI B LIETIH [TOCTOSIHHOTO TOKA IIPU MTOMOIIU
aHAJIOTOBBIX M IIU(PPOBBIX U3MEPUTETHHBIX MPHUOOPOB.

3HaKOMCTBO ¢ LHM(poBoi mnabopatopuedt no ¢usuke. IIpumepsl u3MepeHUs
(bu3NYECKUX BETUYHH MTPHU MOMOIIM KOMIBIOTEPHBIX JaTUNKOB.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexanunueckoe aAprkeHrue. OTHOCUTEIIBHOCTh MEXaHUYECKOTO IBMKEHUS. CrucTeMa
OTCYETA.

[Ipsmast u oOpaTHast 3a71a4u MEXaHUKHU.

Pannyc-BexkTop MaTepuasbHONW TOUKH, €r0 MIPOCKIIMA HA OCU CUCTEMbI KOOPIMHAT.
Tpaekropusi.

ITepememnienue, CKOpOCTh (CpenHsIst CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUaJbHOW TOYKH, HMX TNPOCKIMH HA OCH CHUCTeMbl KoopauHaT. CloxeHue
MEPEMELICHNUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE NPSIMOJIMHENHOE JIBHOKEHUE. 3aBHCUMOCTH
KOOpJAMHAT, CKOPOCTH, YCKOPEHUS W MYTH MaTepUaJIbHOW TOYKM OT BPEMEHU U HX
rpaduku.

CBobOomHOe majeHUEe. YCKOpeHHE CBOOOJHOrO mnajeHus. JIBWKEeHHE Tea,
OpOIIEHHOTO IO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHUS
MaTepHalbHOW TOUYKU OT BPEMEHU U UX TpaduKH.

KpuBonunennoe nsmxeHue. J[BMKEHHE MATEPUAIBHOM TOYKH IO OKPYKHOCTH.
VYrioBas u nuHeiiHas ckopocTk. [lepuosa u yactora oOpamenus. LleHTpocTpemMuTenbHOE
(HOpMabHOE), KacaTeabHOE (TAHI'€HIMAIBHOE) M IOJHOE YCKOPEHUE MaTepHUATbHON
TOYKH.



TexHuyeckue ycTpoucTBa U TEXHOJIOIMYECKUE MPOLECCHI: CIIMIAOMETP, JABUKECHUE
CHaps/I0B, LICTIHBIE, IIeCTepEHYATHIE U PEeMEHHBIE MTepeiadi, CKOPOCTHBIC JTU(THI.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

CrniocoObI Kccie1oBaHus JBUKCHU.

NnmrocTpanuus npeaenbHoro nepexo1a i U3MEpEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB.

[Tapenue Tes B BO3yXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBwkeHus Tena, OpOIIEHHOrO TMOJ] YIVIOM K TOPU30HTY
Y TOPU30HTAIBHO.

Hanpagiienue ckopocTu npu IBUKEHUH 11O OKPYKHOCTH.

[IpeoOpazoBaHue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHuEe myTeil, TPAGKTOpPUW, CKOPOCTEN NBHXKEHUSI OJHOTO M TOrO K€ Tela
B Pa3HbIX CUCTEMAX OTCYETA.

Vuenuuecxuii sxcnepumenm, 1abopamopisie pabomol, NPAKMUKYM

N3yyeHne HEPAaBHOMEPHOIO JBUKECHHUS C UEJIbK) OINPEACICHUS MIHOBEHHOU
CKOpPOCTH.

N3mepenune yckopeHus Opu  MPSIMOJUHEMHOM PABHOYCKOPEHHOM JIBUKCHUU
10 HAaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU TIPH PAaBHOYCKOPEHHOM JIBH>KECHHU.

N3mepenne yckopeHuss CBOOOTHOTO MajcHUS (PEKOMEHJIOBAHO HCIIOJIb30BaHUE
1 dpoBoit TabopaTropun).

N3ydenune nBMOKEHUS Teina, OPOIICHHOTO TOpU30HTANbHO. IIpoBepka TUIIOTE3BI
O IPSIMOM MPONOPLUOHAIBHON 3aBUCUMOCTH MEXAY MAJTbHOCTBHIO TOJIETAa U HAYAIBHOU
CKOPOCTBIO TeJa.

N3yuenue NBUKEHUS TEJA IO OKPY>KHOCTH C TIOCTOSTHHOM 10 MOJTYJTFO CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TIeproAa oOpalieHnss KOHHISCKOr0 MasiTHUKA OT €ro
MapaMeTpoB.

Tema 2. lunamuxa

IlepBbii  3akoH Hbrorona. HMuepuuanbaele cucteMbl orcu€ra. [IpuHinun
oTHocuTenbHOCTH [amwied. HeunHepuumanbHble cHCTEMBl OTCU€Ta (ONpEIEIECHUE,
MIPUMEPHI).

Macca tena. Cuna. IlpuHiun cynepno3uiuu Cuil.

Bropoii 3akoH HproTOHA 117151 MaTEpUAIIBHON TOUYKHU.

Tpernii 3ak0H Hpr0TOHA 117151 MAaTEPUATIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHSA. DKBHBAJIEHTHOCTh IPABUTALMOHHOW W HWHEPTHOM
MAacCCBI.

Cuna TspKecTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO TMajgeHUs OT  BBICOTHI
HaJ] TOBEPXHOCTHIO TUTAHETHI U OT reorpaduyeckoi mupoThl. JIBuxKeHne HeOECHBIX Tel
U UX CIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocMuueckas CKOpOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKyYIIETOCS C YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TPEHHS] CKOJBXKEHUS U CUJa TPEHHS MOKOS.
Koaddunuent tpernst. Cuna conpoTUBICHUS MPU TBUKEHUH TEJIa B )KUIKOCTH WM Ta3e,
e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIILHOTO JIBUKCHHUSI.

Hasnenue. ['mapocratuueckoe napnenue. Cuna Apxumena.

TexHuueckne ycTpoHCTBa U TEXHOJIOTUYECKUE TPOLECCHI: MOIIUITHUKH, IBH)KEHUE
UCKYCCTBCHHBIX CITyTHHKOB.

Jlemoncmpayuu

HaGnronenue MBMOKCHUS TET B MHEPITUAIBHBIX M HEMHEPIUAIBHBIX CHCTEMax
OTCUETA.

[IpuHIIUIT OTHOCUTEIBHOCTH.

Kauenne nByxX HWIMHIPOB WM IIAPOB pa3HOM MACCHI C OJIUHAKOBBIM YCKOPEHHUEM
OTHOCHUTEJIbHO HEMHEPITUATBLHON CUCTEMBbI OTCUETA.

CpaBHeHUE paBHOJCUCTBYIONICH MPHUIOKEHHBIX K TEJIy CUJI C TIPOU3BEICHUEM
MacCChI Te€Jla Ha €r0 YCKOPEHUE B UHEPIIUAJIBHOM CUCTEME OTCUETA.

PaBeHCTBO CHUJI, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOJICHUCTBUS TEI.

N3mepenne macc 1o B3auMoOICHCTBUIO.

HeBecomocTs.

Bec tena npu yckopeHHOM NoabEME U aJCHUU.

LleHTpOoOeKHBIC MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS TTOKOSI, KAUEHUS U CKOJIBKECHMUS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi, RPAKMUKyM

N3mepenne paBHOACHCTBYIOIIEH CUJT MPU JBMXKEHUHM OpycKa MO HAKIOHHOMN
IJIOCKOCTH.

[IpoBepka runoTe3sbl 0 HE3ABUCUMOCTH BPEMEHH ABMKEHUSI OpyCcKa MO0 HAKJIOHHOU
IUIOCKOCTH HA 3a/IaHHOE PACCTOSIHUE OT €r0 MacCCHI.

HccnenoBanue 3aBUCHUMOCTH  CUJI  YNPYTOCTH, BO3HUKAKOUIMX B IMPYXHUHE
U PE3UHOBOM 00pa3Iie, oT ux aedopMarium.

N3ydyeHne nBUKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTOU Yepes JIETKUN
OJIOK.

N3mepenne koddduiimeHTa TpeHHs N0 BeJIWYUHE YIJIOBOro KoddduimeHTa
3aBucuMocTu Fpy(N).

HccnenoBanue nBUKeHUs: Opycka Mo HaKJIOHHOM MIIOCKOCTH € IEPEMEHHBIM
KO3 PUILIMEHTOM TpEHUSI.

N3yueHune ABMKEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena

AbcomotHo TBEpHOoe Teno. [locTynarenbHOe U BpalaTeaIbHOE IBUKEHHE TBEPAOTO
Tena. MOMEHT CWJIBI OTHOCHUTENIBHO ocu BpamieHus. Ilnedo cumibl. CnoxxeHue cuil,
IIPWIOKEHHBIX K TBEpAOMY Teily. LIeHTp Tsxectu Tena.

YcnoBus paBHOBECHUS TBEPIOIO TENA.
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YcroitunBoe, HeyCTOMUMBOE, 0€3pa3InIHOE PaBHOBECHE.
TexHuyeckue yCTpOHMCTBA M TEXHOJOTMYECKHE  IPOLECCHI:  KPOHUITEHH,
CTPOUTENIbHBIM KpPaH, PEIIETYATHIE KOHCTPYKLHUH.

Jlemoncmpayuu
VY ci10BUsI paBHOBECHS.
Bunsl paBHOBeECHS.

Yuenuueckuii sxcnepumenm, nabopamophvle padomsi, RPAKMUKym
HccenenoBanue yciaoBUI paBHOBECHS TBEPIOTO TeEJA, UMEIOIIETO OCh BPAILCHUS.
KoncTpyrnpoBanne KpOHIITEWHOB U PACUYET CHII YIIPYTOCTH.
N3ydenne ycTOMYNBOCTH TBEPAOTO TEJA, UMEIOIIETO TUIOIIAb ONIOPBHI.

Tema 4. 3akonbl coxpanenus 6 MEXAHUK

NmMnynec MaTepraibHOM TOYKH, CUCTEMBI MaTepUalIbHBIX To4yeK. L{eHTp Macc
CUCTEMBI MAaTEPUAIIBHBIX TOUEK. Teopema 0 JBHKEHUH LIEHTPA Macc.

NMmysibe critbl 1 N'3MEHEHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE 1BHXKEHUE.

MoMeHT umnyiibca MaTepuaibHON TOUKU. IIpeacraBienne o COXxpaHEHMM MOMEHTA
MMITYJIbCA B LIEHTPAJIBHBIX ITOJISX.

PaGota cunpl Ha MajloM M Ha KOHEYHOM MepeMelleHud. ['paduyeckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MOIIHOCTH CHUJIBI.

Kunetndeckass »Heprus MarepuaibHOM TO4ykd. Teopema 00 W3MEHEHUHU
KUHETUYECKOW SHEPTUU MAaTEPUAIIBHON TOUKH.

[loTeHnManbHBlE W HENOTEHUMAJbHbIE Cuibl. [loTeHIManbHas SHEprus.
[loTenmuanbHas sHeprus ynpyro aehopMUpoBaHHOW mpyxkuHbl. [loTeHmanpHas
DHEPrus Teja B OJHOPOJHOM IPaBUTAIMOHHOM Tmoisie. [loTreHnmaneHas 3HEprus Tena B
I'PaBUTALIMOHHOM I10JIE OJJHOPOAHOIO Mapa (BHYTpHY M BHE mapa). Bropas kocMuueckast
CKOpOCTB. TpeThsl KocMuYecKasi CKOPOCTb.

CBsi3p paOOTBhl HEMOTCHIMAIBHBIX CHUJI C M3MEHEHHMEM MEXaHWYECKOW 3Hepruu
CUCTEMBI T€Jl. 3aKOH COXPAHEHHSI MEXAaHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm Ui UACAaNbHOW KUJIKOCTM KAk CIICICTBHE 3aKOHA
COXPaHEHMS] MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: JBUKEHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBIA MUCTOJIET, THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Llemoncmpayuu
3aKOH COXpaHEHUS UMITYJIbCa.
PeakTuBHOE ABMKEHUE.
N3mepenre MOIHOCTH CUJIBI.
N3MeHeHue 3Hepruu Tejia Ipu COBEPIICHUN pabOTHI.
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B3anmuble npeBpallieHusi KWHETUYECKOW U MMOTEHIMAIBHON YHEPTUM TPU JEUCTBUU
Ha TEJIO CHJIBI TSHKECTU U CUJIbI YIIPYTOCTH.
CoxpaHeHue SHEpPruM Npu CBOOOTHOM MaJICHUH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomsi, NPaAKMUKyMm

N3mepenne nmnyiibea Tenna o TOpMO3HOMY ITYTH.

H3mepenue CUItbl TATH, CKOPOCTH MOJIETH AIEKTPOMOOHIISI MU MOIITHOCTH CHJTBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI.

HccenenoBanue coxpaHeHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJIEUCTBHH.

N3Mepenre KHHETUYECKON YHEPIUH TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE M3MEHEHUS] NOTEHUUAIbHON SHEPTUU MPYKUHBI ¢ pabOTON CHJIBI
TPEHUs.

Onpenenenue pabOThI CUIIbI TPEHUS IPU IBM>KEHHUH TeJla 10 HAKJIIOHHOM MJIOCKOCTH.

Pa3nen 3. MoJiexyJisipHas Gu3uKa U TEPMOIMHAMHKA
Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OcCHOBHBIE MOJOXKEHUST MOJIEKYJIsIpHO-KuHeTHueckoi Teopuu (MKT), ux onbiTHOE
obocHoBanue. [uddysus. bpoyHoBckoe nBuwkeHue. XapakTep JABWKCHHUS U
B3aWMO/JICVICTBHS YACTUI] BelleCTBA. MOAENN CTPOCHUS Ta30B, KUJIKOCTEN U TBEPIBIX TEI
1 00BSICHEHHE CBOICTB BEIIECTBA HA OCHOBE 3TUX MoJiesiel. Macca U pa3Mepbl MOJIEKYT
(aromoB). KonmuectBo BemiectBa. [locTostHHas ABoraapo.

TeroBoe paBHoBecue. Tewmmeparypa u cmocoObl e€ wusMmepenusa. Illkama
temrneparyp Llenscust.

Mogenp naeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOU TEOPUM: YACTHIIBI rasa
JIBUKYTCS XaOTHUECKH U HE B3AUMOJIEHUCTBYIOT IPYT C APYTOM.

l'azoBeie  3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona.  AOcomroTHas
temneparypa (mkama Ttemneparyp KensBuna). 3akon [lanpToHa. M3ompornecchl
B UJICAJIbHOM Ta3e ¢ MOCTOSSHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe npecraBieHue
U30MPOLIECCOB: U30TEPMa, U30X0pa, u300apa.

CB43b MEXAY NTaBJICHUEM U CPEAHEW KMHETUYECKOM IHEpPruer MOCTYMaTeIbHOIrO
TEIJIOBOTO JIBMXKEHUSI MOJIEKYJ UJI€abHOIO ra3a (OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-
KMHETUYECKOU TEOPUHU UJICATHHOTO Ta3a).

CBsi3b a0CONIOTHOM TeMmmepaTrypbl TEPMOJUHAMHYECKOW CHCTEMBI CO CpelHen
KUHETUYECKOU SHEPTUEH MOCTYNATEIBHOTO TEIJIOBOTO JIBUKEHUSA €€ YaCTHII.

TexHuueckne ycTporcTBa M TEXHOJIOTHYECKUE MPOIIECCHl: TEPMOMETP, OapoMeTp,
MOJy4eHNE HAHOMATEpHUAaJOB.

Jlemoncmpayuu
Moaenu ABH>KEHUS YacTHUIL BEIIECCTBA.
Mopenb 6pOyHOBCKOTO ABUKCHHUS.
Buaeoponuk ¢ 3anucero peaabHOro 6pOyHOBCKOTO JBHXKCHHUS.
Huddysus KuIKocTeil.
Mopaens onbiTa lTepHa.
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[IpuTsikeHue MOJIeKyI.
Mopenu KPUCTaJUIMYECKUX PEIETOK.
Habmoienue u uccieaoBanre U30mpo1eccoB.

Yuenuuecxuii sxcnepumenm, nabopamopmsie pabomol, NPAKMUKYM

Uccnenosanue mpoiiecca yCTaHOBIEHUS TEIJIOBOTO PaBHOBECHS TP TEIJIOOOMEHE
MEXYy TOPSYEN U XOJIOJHOM BOJOM.

N3ydenne wu3oTepMuUUecKoro rmporecca (PEeKOMEHJIOBAaHO  HCIIOJIb30BaHUE
1ndpoBoii 1abopaTopun).

N3ydeHne n30XopHOTO Mpoliecca.

N3yuenune nzobapHoro mpoiecca.

IIpoBepka ypaBHEHHUS COCTOSTHHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauwiunl

Tepmomunamuueckas  (T[])  cucrtema. 3agaHue BHEIIIHUX YCIOBUU
JUIS TEPMOAMHAMHAYECKON CUCTEMBbl. BHenHue n BHyTpeHHUE napameTpsl. [lapamerpsr
TEPMOJIMHAMUYECKON CHUCTEMBI KaK CpPEIHHUE 3HAYEHHS] BEJWYMH, OINKCBHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOIIMYECKOM YpPOBHE.

Hynesoe Ha4yajio  TEPMOJUHAMUKH. Camonpoun3BoibHas  peliakcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIOBOMY PABHOBECHIO.

Mogenbs uaeanbHOTrO raza B TEPMOJAMHAMUKE — CUCTEMa YPaBHEHHUI: ypaBHEHHE
MenneneeBa—KnanelipoHa © BBIpOKEHHE JUIsI BHYTPEHHEW DHEPIUH. Y CIOBHS
MPUMEHUMOCTH 3TON MOJENIN: HU3Kasi KOHIIEHTPALUs YacTHUll, BBICOKHUE TEMIEPATYpPHI.
BripakeHue 1711 BHYTPEHHEN SHEPTrUU OJJHOATOMHOTO U€aJIbHOIO ra3a.

KBazucratnueckre u HECTaTUUECKUE MPOLIECCHI.

OnemeHTapHasi paboTra B TepMOJAMHAMHKE. Bprumcienwe paboTsl 1Mo Tpaduxy
npoiiecca Ha pV-nuarpamme.

Termonepenaya kak ciocod U3MEHEHHsI BHYTPEHHEHW SHEPTUM TEPMOIMHAMUYECKON
cucteMbl 0e3 coBeplieHust padoThl. KOHBEKIIHS, TETIONPOBOAHOCTh, U3TyUYCHHE.

KonnuectBo Temotel. Tenmno€MKoCTh Tena. Y iebHas U MOJIsipHas TEILUIOEMKOCTH
BEUIECTBA. YpaBHeHUME Maiiepa. YaenbHas TEmOoTa CropaHus TommBa. Pacuér
KOJIMYECTBa TEIUIOTHI MpH Teruionepenaye. [lonstue o0 aguabaTHOM Mpoliecce.

IlepBblii 3aKOH TepMOAWHAMUKHA. BHyTpeHHss sHeprus. KoanuecTBo TEIUIOTH U
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTUU TEPMOIUHAMUYECKON CUCTEMBI.

BTopoil 3ak0H TEPMOAMHAMUKM JIsi PAaBHOBECHBIX IIPOLECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMbBI MPOXOJAUT €AUHCTBECHHAs
annabara. AGCOJIFOTHAs TeMIIepaTypa.

BTopoil 3akOH TEpMOAMHAMHUKHM JUIsI HEPABHOBECHBIX MPOLIECCOB: HEBO3MOMXKHO
nepeaarh TEIIOTy OT 0oJiee XOJOJHOro Teja K Oosiee Harperomy 0e3 KOMIEHCAIUU
(Knay3uyc). HeoOpaTuMoCTh NPUPOAHBIX MTPOIIECCOB.

[Tpunuune! aecteus TerioBsix MamuH. KIIT/I.

MaxkcumanbHoe 31auenue KIT/. Huxn Kapno.
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DKOJIOTUYECKUE ACTHEKTHl MCIOJIb30BAHUS TEIUIOBBIX JABUrareneil. TemioBoe
3arpsi3HEHHE OKPYIKAIOIIEH Cpe/Ibl.

TexHuueckue yCTpOCTBA UM TEXHOJOTMYECKHE MPOLECCHL:  XOJOAUIbHHUK,
KOHJUIMOHEDP, TU3EIbHBIA U KapOIOPATOPHBINA ABUTATENN, HApOBast TypOUHA, OJyYEHUE
CBEPXHU3KUX TEMIEPATYp, YTUIM3ALUSA «TEIUIOBBIX» OTXOIOB C HCIOJIb30BaHUEM
TEIJIOBOTO HACOCa, yTUIM3alusd OHMOOPraHWYeCKOro TOIIMBA JJIsl BBIPAOOTKHU
«TETTOBOI» U 3JIEKTPO3HEPTUU.

Jlemoncmpayuu
N3meHnenune TemmnepaTyphl IpH a1nadaTUUYECKOM PACIIUPECHUH.
Bo3nymHoe oraumso.
CpaBHeHUE yACNbHBIX TEMIOEMKOCTEH BEILIECTB.
CnocoObl U13MEHEHUsI BHYTPEHHEN YHEPTUH.
Uccnenosanue anuadbaTHOro mpoiecca.
KomnsroTepHbie MOJIEH TETUIOBBIX IBUTATENCH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsl, NPaAKMUKyMm

N3mepenne yaenpHON TEMTOEMKOCTH.

HccnenoBanue mpoiiecca OCTbIBAHMS BEIIECTBA.

HccnenoBanue annabaTHOro npouecca.

N3ydyeHnne  B3aUMOCBSI3M  DHEPrUM  MEXMOJEKYISIPHOTO  B3aUMOJECHCTBHUS
U TEMIIEPATYPhl KUTICHUS KUJTKOCTEH.

Tema 3. Aepezamnwie cocmoanus eeujecmea. Dazosvie nepexoonvt

[TapooOpa3oBanue W KoHJeHcarus. McnapeHue W KumneHue. YjenbHas TerioTa
napooOpa3oBaHusl.

HacpiieHHble 1 HEHACBILIEHHBIE NTapbl. KauecTBEHHAs 3aBUCHMOCTD TUIOTHOCTH U
JaBJICHUS HACBHIIIEHHOTO Iapa OT TeMIepaTypbl, UX HE3aBUCUMOCTb OT 00BbEMa
HACBIIIEHHOT 0 N1apa. 3aBUCHUMOCTb TEMIIEPATYPhl KUIIEHUS OT JABJIEHUS B KUIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTENbHAS BIAKHOCTb.

TBépnoe teno. Kpucramnuueckue u amopdHblie Tena. AHU3OTPOIUS CBOWCTB
KpuctayuioB. IlnaBnenwe wu Kpucrajumzauus. YAelbHas TEIIOTa IUIaBJICHHUS.
Cyb6numarusi.

Hedopmanuu tBEporo tena. Pactsokenwe u cxkarue. Cnpur. Monynes Onra.
[Ipenen ynpyrux aegopManui.

TermoBoe pacmupeHue >KUAKOCTEH M TBEPABIX Tel, O00bEMHOE W JIMHEWHOE
pacuimpeHre. AHrapMOHHM3M TEIUIOBBIX KOJeOaHWH YacTHIl BElIeCTBAa KaK MpUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHepruu B pa3zoBbIX Nepexoaax.

VYpaBHeHuUe TEIIOBOTO Oananca.

[ToBepxHocTtHOoe HaTspkeHHE. Kod(p(UUIHUEHT MOBEPXHOCTHOTO  HATSKEHUS.
Kanumnsipaslie siBieHus. [laBieHue MO HCKPUBIEHHOW IMOBEPXHOCTHIO JKHUJIKOCTH.
®opwmyna Jlamaca.
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TexHuueckue YCTPOﬁCTBa 1 TCXHOJIOTHUYCCKUEC IMPOLUCCChI: ) KUAKUC KpPUCTAJIILL,
COBPCMCHHBIC MaTCPpHAJIbI.

Jlemoncmpayuu
TennoBoe pacmupeHue.
CBoiicTBa HACHITIICHHBIX MAPOB.
Kunenue. Kunenue npy noHM>XKEHHOM JaBICHHUH.
N3mepenne cuiibl MOBEPXHOCTHOTO HATSXKEHUS.
OnBITHl C MBUTBHBIMU TUIEHKAMU.
CmaumnBaHue.
Kanunnsipasie siBeHus.
Mojenu HEeHbIOTOHOBCKOM JKHMJIKOCTH.
CnocoObl U3MEPEHUS BIAXKHOCTH.
HccnenoBanue HarpeBaHus M IUIABJICHUS KPUCTAUTMYECKOTO BEIIECTBA.
Bunbl nedopmarniuii.
Habnronenue mansix aedopmanui.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomsi, NPAKMUKYM

N3yueHune 3aKOHOMEPHOCTEN NCTIAPEHUS JKUIKOCTEN.

N3mepenne yaeapHON TEMIOTHI IIJIaBICHUS JIB/A.

N3ydyeHne CBOMCTB HACHILLICHHBIX ITAPOB.

N3mepenne aOCONIOTHOM BIAXHOCTH BO3JyXa M OIEHKAa MacChl IapoB
B ITOMEIICHUH.

N3mepenne koauiieHTa moBepXHOCTHOTO HATSKEHUSI.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepopMalii pe3HHOBOr0 00pasiia OT MPUII0KEHHON
K HEMY CHJIBI.

Pa3znen 4. DiiekTpoAuHAMUKA
Tema 1. Inekmpuueckoe none

OnekTpu3anuss Ted W e€ NposBICHUs. OJEKTpUYeckuil 3apsan. JlBa Buaa
ANEKTPUYECKUX  3apsaoB.  [IpOBOMHMKH,  AMDJIEKTPUKHM U TOJYNPOBOJTHUKH.
DJIeMEHTapPHBIN JIEKTPUUECKUM 3apsil. 3aKOH COXPaHEHUSI DJICKTPUUECKOTO 3apsijia.

BzaumopeiictBue 3apsaoB. Toueunsie 3apsaabl. 3akoH Kynona.

DnekTpuueckoe noiie. Ero geicTBre Ha 3JEKTPUUECKUE 3aPSIbI.

Hanpsix€anocTs snexrpudeckoro mois. [Ipoousrit 3apsia. JInanm HanpsKEHHOCTH
AEKTpUUYecKoro nosisg. OMHOPOAHOE DIICKTPUUECKOE TOJIE.

[ToTeHINaIBHOCTh  DJIEKTPOCTATUYECKOrO0  MOJs.  Pa3HOCTh  MOTEHUHAIOB
u HanpspkeHue. [loTeHlManbHas 5SHEprust 3apsAna B BJIEKTPOCTATUYECKOM IIOJE.
[ToTeHUMan >3JE€KTPOCTATHYECKOTO MOJsA. CBS3b HANPSHKEHHOCTU TMOJS U PA3HOCTH
MOTEHIUAJIOB  JUIsl  BJEKTPOCTAaTUYECKOro moJis (Kak OJHOPOJHOrO0, TaKk W
HEOTHOPOJTHOTO).

[IpyHIMD CyNEepO3UIUHU JNEKTPUYECKUX TTOJIEH.
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ITone Ttoueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOM cdepbl. [lore
pPaBHOMEpPHO 3apsDKEHHOro Mo oO0béMy 1mapa. I[lone paBHOMepHO 3apsHKEHHOU
OCCKOHEUHOM IUIOCKOCTH. KapTWHBI JUHUM HAOpsHKEHHOCTH OTUX TOJeH U
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

IIpoBOAHUKH B DJIEKTPOCTATUYECKOM TIOJIE. Y CIOBUE PABHOBECHS 3aPAJIOB.

JIMDIEKTPUKHU B 3JIEKTPOCTATUYECKOM ToJie. J(MaieKTprudeckas IpOHUIIAEMOCTh
BEILIECTBA.

KongeHncatop. OneKkTpo€MKOCTh KOHJIEHCATOPA. JIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOe coenvHEHUE KOHAEHCATOpoB. llocnenoBaTenbHOE COEIMHEHME
KOHJIEHCATOPOB.

DHeprus 3apsLKEHHOTO KOHAEHCATOopa.

JIBMKEHME 3apsHKEHHOW YaCTULIBI B OJHOPOJHOM AJIEKTPUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI:  AIEKTPOCKOIL,
AIEKTPOMETP,  DJIEKTPOCTATUYECKas  3alluTa, 3a3€MJICHHE  3JIEKTPONpPUOOpPOB,
KOHJIeHCcaTophbl, TeHepaTtop Ban ge ['paada.

Jlemoncmpayuu

Y CTpONCTBO ¥ NPUHITUIT AEUCTBHSI AJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE JBYX 3aPSKEHHBIX IIACTHH.

Mopguensb anekTpocratuyeckoro reneparopa (Bau ge ['paada).

[IpOBOIHUKM B 3JIEKTPUUYECKOM ITOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTB AJIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPa OT IUIOIIAIN IUIACTHH,
PACCTOSIHUSL MEXy HUMH U TUDJIEKTPUUECKON ITPOHULIAEMOCTH.

DHeprus dAEKTPUIECKOTO NOJIS 3apsKEHHOTO KOHJIEHCATOPA.

3apsiika U pa3psjika KOHJEHCATOpa Yepe3 pe3nucTop.

Yyenuueckuii sxcnepumenm, 1abopamopmvie pabomoi, NPAKMUKYM

O1ieHKa CUJT B3aMMOICUCTBUS 3apSAKEHHBIX TEJL.

HaOmronenue npeBpaliieHus HEPTUn 3apsHKEHHOTO0 KOHJIGHCATOpa B DHEPTUIO
U3JIyYEHUs CBETOANO/A.

N3ydenune nporekanus TOKa B LIETH, COJEpKaIel KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HAMPSHKEHUS ) TIPU TTOCIIEI0BATEIbHOM
COCIMHEHUU KOHICHCATOPOB.

Uccnenosanue paspsiga KOHAEHCATOPA YE€PE3 PEIUCTOP.

Tema 2. I[Tocmoannblil IneKmpuiecKuil mox
Cuna toka. [IoCTOsITHHBIN TOK.

VYcnoBus CyliecTBOBaHUSI TOCTOSIHHOTO 3JIEKTPUYECKOro Toka. McTouHMKHM TOKA.
Hanpsixenne U u DJ1C €.
3akoH OMa JJ1 y4acTKa LerH.
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DJIEKTPUYECKOE CONPOTHUBJIEHUE. 3aBUCHUMOCTh COMNPOTUBIICHUS OJHOPOIHOTO
MIPOBOJAHUKA OT €ro JUIMHbI W IUIOHNIAAW I[IONEPEYHOTO CEYEHUA. Y AENIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MapaIEIbHOE, CMELIAHHOE COEIMHEHNE MPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX dJekTpuueckux nemnei. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenia.

MOIIHOCT  3JEKTPUYECKOTO TOKAa. TemioBas  MOLIHOCTb,  BBIAEISIEMAs
Ha PE3UCTOpE.

OJIC 1 BHyTpeHHEE CONPOTHUBJIICHHUE HMCTOYHHUKA TOKAa. 3akoH OMa aJisi TOJTHOM
(3aMKHYTOMI) 3JIeKTpUYEeCcKOl 1enu. MOIHOCTh UCTOYHUKA TOKA. KOpoTKoe 3aMblKaHHeE.

KoHzeHcaTop B Lieny NOCTOSHHOTO TOKA.

TexHuyeckue ycTporucTBa U TEXHOJIOTUYECKUE MTPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTar, CYETYUK DIICKTPUUECKON IHEPTIUH.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HalpsKEHMSL.

HccnegoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAINPSKEHUS JJIA PE3UCTOPA, JIAMIIBI
HAKAJIMBAHMS U CBETOIHOA.

3aBUCUMOCTb COIPOTHUBIICHHUS [IWIMHIPUYECKUX IPOBOIHUKOB OT JUTMHBI, IUIOIIAIN
MONEPEYHOr0 CEYeHUs U MaTepurara.

HccnegoBanue 3aBUCMMOCTH CHJIbI TOKA OT COMPOTUBIIEHUS MPU MOCTOSHHOM
HaIPSHKCHUM.

[Ipsamoe n3mepenne 3/1C. KopoTkoe 3aMbIKaHNE raJIbBAHUYECKOTO DJIEMEHTA U
OLICHKA BHYTPEHHETO COIPOTHUBIICHHUS.

Crioco6bl coeTMHEeHUs NCTOYHUKOB Toka, DJ[C Oarapeii.

HccnenoBanue pa3HOCTH OTEHLIMATIOB MEXKIY MOJI0CAMU UCTOYHHKA TOKA OT CUJIbI
TOKa B LIEIIH.

Yuenuueckuii sxcnepumenm, nabopamopmvle pabomsi, RPAKMUKyMm

HccnegoBanue CMENIAHHOTO COEAMHEHUST PE3UCTOPOB.

N3mepenue yaenbHOT0 CONPOTUBIICHUSI POBOIHUKOB.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANIPSIKEHUSI 17151 JIaMITbl HAaKaJIUBaHUS.

VYBenuuenue npenaesia u3MepeHus amnepMerpa (BoabTMETPa).

N3mepenne D]IC 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucuMoctd IJ[C TalbBaHUYECKOTO »JJIEMEHTAa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEX/TY MOTIOCAMU UCTOYHUKA TOKA OT CHJIBI
TOKA B IIEMH.

HccnenoBanue 3aBUCUMOCTH TIOJIE3HOW MOIIIHOCTH MCTOYHUKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunwlx cpeoax

DIIeKTpUYECKas POBOAUMOCTD PA3JIMYHBIX BEMIECTB. DJIEKTPOHHAS IPOBOJAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCHUMOCTh COMNPOTUBIICHUS METAIOB OT TEMIIEPATyphl.
CBepXnpoBOAUMOCTb.
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OnexTpuueckuid  TOK B Bakyyme. CBoOMcCTBa  JJEKTPOHHBIX  ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHAs ¥ MPUMECHAS] TIPOBOAUMOCTH MOTYIIPOBOJTHUKOB.
CaoiictBa p—n-nepexoaa. [loaynpoBoiHUKOBBIE TPHUOOPBI.

ONEKTpUYECKUA TOK B JJIEKTPOJUTAX. OJEKTPOJUTUYECKAs JIUCCOLMALN.
Onextposn3. 3akoHbl Papazest s JIEKTPOIIA3a.

OnexkTpudyeckuid TOK B razax. CaMOCTOATENBHBIA U HECAMOCTOSITENIBHBINA pa3psi.
PaznuyHble TUITBI caMOCTOATENBHOTO pa3psaaa. Monnus. [1nazma.

TexHuuecKkre ycTpoNCTBa U MPAKTUYECKOE MPUMEHEHHUE: ra30pa3psaHbIe JIAMIIbI,
AJIEKTPOHHO-JIy4eBasi TPyOKa, MOJYIPOBOJHUKOBBIE MPHOOPHI: TUOJN, TPaH3UCTOP,
doTtoanon, CBETOAMO[, TajdbBaHUKA, pa@UHUPOBAHUE MEAM, BHIIUIABKA AITIOMHUHMS,
AIEKTPOHHA MUKPOCKOIIHSL.

Jlemoncmpayuu
3aBUCHUMOCTB CONPOTUBIICHUSI METAJIOB OT TEMIIEPATYPHI.
IIpoBOAMMOCTB DJIEKTPOIIUTOB.
3akoHbl 3nekTposn3a Dapajnes.
NckpoBoit paspsa v MPOBOAUMOCTB BO3AYXa.
CpaBHeHrE TPOBOAMMOCTH METAJIOB U ITOJIYIIPOBOJHUKOB.
OnHOCTOPOHHSIS IPOBOAUMOCTB THOAA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi, NPAKMUKym
Hab6nronenue snexrposnusa.
W3mepenue 3apsaa OAHOBAJICHTHOTO HOHA.
HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU JUOJIA.

Du3uYeCKUl NPAKTHKYM

CnocoObl u3MepeHus: (PU3MUECKUX BEJIUYHMH C HCMHOJIb30BAHUEM aHAJIOTOBBIX W
U(MPOBBIX HU3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHCTEM.
AOCOJIOTHBIE ¥ OTHOCHUTEIIbHBIE TMOTPEIIHOCTH H3MEPEHUN (PU3NYECKUX BEIHYUH.
OueHka rpaHull NOTrPEUIHOCTEM.

[IpoBeneHNE KOCBEHHBIX W3MEPEHHM, MCCIACAOBAHUN 3aBUCHUMOCTEH (DU3UIECKUX
BEJIMYMH, MPOBEpKA MPEUIOKEHHBIX TUNoTe3 (BbIOOp U3 paboT, OMUCAHHBIX
B TEMaTUYECKHX pasfielax «YUYEeHUYECKUU DKCIEPUMEHT, JTabopaTopHbIE pPabOTHI,
MPAKTUKYM»).

MexnpeaMeTHbIe CBA3H

N3yuenune kypca (usukn yrimyonéaHoro ypoBHss B 10 kjacce OCYIIECTBISETCS
C YYETOM COJIepKaTeIbHBIX MEKIIPEAMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH,
XUMUH, reorpaduu 1 TEXHOJIOTHH.

Mesxicnpeomemmusvie HOHAMUA, CBA3AHHBIE C UYUEHUEM MEMO0008 HAYUHO20
no3nanua: SBICHUE, HAYYHBIN (DakT, runoTes3a, puznyeckas BEJIMYMHA, 3aKOH, TEOPUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, W3MEpPEHHEe, MOTPEIIHOCTH
U3MEpPEHU, U3MepUTENbHBIE MTPUOOpPHI, I poBas 1adbopaTopusi.
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Mamemamuxa: Pemienue cucrembl ypaBHeHu#. JluneitHass ¢yHkuus, napabodna,
runepOosa, ux rpaguku 1 cBoiicTBa. TpuroHomerpuyeckre GyHKIUUA: CUHYC, KOCUHYC,
TAHI€HC, KOTAHINE€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BeKTopel M ux
IIPOEKLIMM HA OCH KOOPJMHAT, CIIOKEHNUE BEKTOPOB.

buonozua: MexaHudeckoe [BWKEHUE B JKMBOM mpupoze, auddysus, ocmoc,
TEMJI0OO0OMEH J>KUBBIX OpPraHM3MOB, TEIUIOBOE 3arps3HEHUE OKpYyKarouehl cpessbl,
yTHIM3alUsl  OMOOPTaHMYECKOro  TOIUIMBAa  JUIsl  BBIPAOOTKH  «TEIUIOBOM» U
AIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSIKEHUE WU KalNWUISIPHBIE SBJIECHUS B IPUPOJE,
AIEKTPUUYECKUE SIBIICHUS B )KUBOU MPUPOJE.

Xumusa: NUCKPETHOE CTPOCHHE BEUIECTBA, CTPOECHHWE aTOMOB M MOJEKYJI, MOJb
BEILIECTBA, MOJIIPHAS MAacCa, OJIy4YEHNE HAHOMATEPUAJIOB, TEIJIOBBIE CBOMCTBA TBEPBIX
TE€J, )KUJAKOCTEH W Ta30B, JKUJIKHE KPUCTAJLIBI, 3JIEKTPUYECKHUE CBOMCTBA METAJUIOB,
ANEKTPOJIUTHUYECKAs JUCCOLMALINS, TAIbBAHUKA, JIEKTPOHHAS MUKPOCKOIHS.

T'eozpaghus: BnaxxHOCTb BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodOpa3zoBaHUE JIBHKEHHUN C MCIOJIb30BAHHEM MEXAaHU3MOB, YUYET
CYXOr0 M JKHJKOIO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKUMHU (KPOHILUTEHH,
penieTyaTble KOHCTPYKIIMH ), UCIIOJIb30BAaHUE 3aKOHOB COXPAHEHUS MEXAHUKHU B TEXHUKE
(rupockomn, BOJOMET M JPYTUe), ABUTaTellb BHYTPEHHETO CropaHus, napoBas TypOHHa,
OBITOBOM  XOJIONWJIbHUK, KOHJIUIMOHEpP, TEXHOJOIUU TMOJYYEHUS COBPEMEHHBIX
MaTepUaJIOB, B TOM YHUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAs
3alllMTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, Ta30pa3psAHbIEC JIAMIIbI, TOJIYIPOBOJHUKOBBIE
npuOOPHI, FAJIbBAaHUKA.

11 KJIIACC

Pasznen 4. DnekTpoaMHAMHUKA
Tema 4. Maznummnoe none

BzanmopaencTBue NMOCTOSIHHBIX MAarHUTOB U MPOBOJHHUKOB C TOKOM. MarnutHoe
noje. BekTop MarHMTHOW WHAYKUMHU. [IpMHOMIT Cyneprno3uuyMu MAarHUTHBIX TOJIEH.
JInHMY MarHUTHOW MHAYKLIHH.

MaruutHoe moJie TMPOBOJHHMKA C TOKOM (TIPSMOTO TPOBOJHMKA, KATYIIKH
U KpyroBoro Butka). OneIT Dpcrena.

Cuna AMnepa, €€ HalpaBJ€HUE U MOYJIb.

Cuna JlopeHua, e€ HampaBiieHHE WM MOAYJb. [[BH>KEHME 3apsiKEHHOW YaCTHIIbI
B OJJHOPOJHOM MarHUTHOM mnoJjie. Pabota cumsl Jlopenia.

MaruauTHoe 10Jj€e B BeriecTBe. deppoMarHeTuky, napa- U J1MaMarHeTHKH.

TexHudeckre yCTpOMCTBA W  TEXHOJOTMYECKUE TMPOLECChl: MPUMEHCHHUE
MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, AJIEKTPOJABUTATEIH
SAxo0u, yCKOpUTEIH 3JIEMEHTAPHBIX YaCTHII.

Llemoncmpayuu
KapTtuna nuHMM MHAYKIIMM MarHATHOTO TOJISI TMOJIOCOBOTO M IMOJKOBOOOPA3HOTO
MMOCTOSTHHBIX MarHUTOB.
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KapTuHa nuHMNA MarHUTHOM WHIYKIMU TOJS JJIMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3auMopelicTBr€e IBYX MTPOBOJTHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHa Ha MOHBI AJIEKTPOJIUTA.

HaOmronenue nBuKeHUs MydKa 3JEKTPOHOB B MArHUTHOM ITOJI€.

[TpuHIMI TEHCTBUS JICKTPOU3MEPUTEIIBHOTO MPHUOOpPa MarHUTORJIEKTPUIECKOM
CHCTEMBI.

Yuenuuecxuii sxcnepumenm, 1abopamophsie pabomol, NPAKMUKYM
HccnenoBanrue MaroiuTHOT'O MOJISI IOCTOSIHHBIX MarHUTOB.
HccnenoBanue cBOMCTB peppOMarHeTUKOB.
HccnenoBanue neiicTBUSA NOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.
N3mepenue cuiibl Amiepa.
N3yueHne 3aBUCUMOCTH CHJIBI AMIIEpPA OT CUJIBI TOKA.
Onpenenenne MarHUTHOM MHAYKIAA HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. Inekmpomacnumnas UHOYKUUA

SIBneHHE 3JIEKTPOMArHUTHOM MHAYKUIHH. [IOTOK BEKTOpa MarHUTHOM WHIYKIIHH.
OJC wnaykuuu. 3akoH »snekTpoMarHuTHoM wuHAaykunn Dapanes. Buxpepoe
anekTpruyeckoe noje. Tokn Dyko.

OJ1C uHAYKUHUK B IPOBOJIHUKE, ABUKYIIEMCS B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[Ipasuo Jlenua.

NupykruBHOCTh. KaTymka MHAYKTUBHOCTH B LIENU MTOCTOSHHOTO TOKa. SIBieHue
camonHAyKuuu. JIC caMOMHIYKIIWH.

DHeprusi MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIUOHHAS IEYb,
COJICHOHW/I, 3aIlIMTa OT JJEKTPU3ALNN TEJ IPU ABUKEHUHA B MATHUTHOM T10JIE 3EMJIH.

Jlemoncmpayuu

HaGnronenue siBieHUS SIEKTPOMAarHUTHON MHIAYKITUH.

Uccnenosanue 3aBucumoctd I1C MHIAYKINHU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO
MOTOKA.

[IpaBuo Jlenna.

[Tagenne MarauTa B alFOMUHUEBOM (METHOMN) TpyOE.

SIBiIeHME CAaMOMHIYKIIUY.

Uccnenosanue 3apucumoct IJ{C caMOMHIYKIIMM OT CKOPOCTU M3MEHEHHUS CHIIbI
TOKa B LICTIH.

Yuenuueckuui saxcnepumenm, nabopamopusie pabomuol, NPaAKMUKym
Uccnenosanue siBIEHUS 3JIEKTPOMArHUTHOM UHAYKIUU.
Onpenenenre UHIYKIUKA BUXPEBOIO MATHUTHOTO TOJISL.
NccnegoBanue siBICHUS CAMOUHIYKIIUH.

COopka MOJeH AJEKTPOMArHUTHOTO TeHepaTopa.
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Pa3nen 5. Kos1e0anus u BOJTHBI
Tema 1. Mexanuueckue xonedoanusn

KomebarensHas cuctema. CBOOOIHBIC KOJICOAHHS.

'apmonnueckue konebanus. Kunemarnyeckoe W JAMHAMUYECKOE OMHCAHHUE.
DHepreTuyeckoe ONUcCaHuE (3aKOH COXpPAaHCHHS MEXaHMYEeCKOW »Hepruu). BwiBon
JTUHAMHYECKOT'0 OMHCAaHUS TapMOHMYECKUX KOJICOAHWMH M3 HMX DHEPreTHUYECKOTO H
KHHEMATHUYECKOI'0 OIMMCaHUs.

Ammmntyaa u  Qaza konebanuil. CBsA3b aMIUTUTYIbl KOJEOAHUN HCXOIHOU
BEJINYMHBI C aMIUTUTyAaMH1 KOJICOaHHM €€ CKOPOCTH U YCKOPEHUS.

Ilepuonq wm wdyactora kosiebanmii. Ilepronm Manbix CBOOOIHBIX KOJIEOAHUI
MaTeMaTH4YeCKoro MasiTHuka. [leprnoa cBOOOIHBIX KOJIeOaHUM MPYKUHHOTO MasITHUKA.

[Tonatue o 3aTyxarmommx KojieOaHusX. BbeIHYXaeHHBIE KojieOaHus. Pe3onanc.
PesonancHass kpuBas. BimsHME 3aTyxaHWss Ha BHJI PE30HAHCHOM  KPHBOW.
ABTOKOJICOaHNS.

TexHHUeckne YCTpOHMCTBA M TEXHOJIOTUYECKHE IMPOLECChl: METPOHOM, 4YACHI,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu

3anuch Koe0aTeIbHOrO IBHKEHHUS.

HaGnronenne HE3aBUCUMOCTH Mepuoja MajbiX KOJeOaHWil Tpy3a Ha HHUTH
OT aMIUIUTY/IbI.

UccnenoBanue 3atyxaromux KojieOaHU U 3aBUCUMOCTH TIeproa CBOOOIHBIX
KOJIEOAHHI OT COMPOTUBIICHUSI.

HccnenoBanue kosiebaHUi Tpy3a Ha MACCUBHOM MPYKUHE C LETbI0 ((OPMUPOBAHUS
MpeCTaBICHUM 00 UaeaTbHONU MOJIETU IPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS SHEPTHUH MPHU KOJICOAHUAX Tpy3a Ha TIPYKUHE.

HccnenoBanue BRIHY)ACHHBIX KOJIEOAHUN.

Habmronenue pe3onanca.

Yuenuueckuii akcnepumenm, nabopamopmsie pabomsl, NPaAKMUKYM
N3mepenune neproia CBOOOHBIX KOJIEOAHUN HUTSHOTO U MPY>KUHHOTO MasiTHUKOB.
N3ydenne 3aK0OHOB IBUKEHUS TeJla B X0J1€ KOJIEOaHHM Ha ypyrom MoaBece.
N3ydeHne nBUKEHUS HUTSIHOTO MasiITHUKA.
[IpeoOpazoBanue sHEPTUN B IPYKUHHOM MasiTHUKE.
UccnenoBanue yObIBaHUSI aMIUTUTYIBI 3aTYXAIOIINX KOJICOaHUIA.
UccnenoBanue BoIHYKICHHBIX KOJICOAHUM.

Tema 2. Inekmpomaznummnuole Koaedanus

Koneb6arenbupiit KoHTYp. CBOOOIHBIE dJIEKTPOMArHUTHBIC KOJI€OaHUS B U€ATHHOM
KosebaTebHOM KOHTYpe. Popmyna Tomcona. CBsi3b aMIUTMTYIBI 3apsia KOHIEHCATOpa
C aMILTUTY/ION CHJIBI TOKA B KOJIeOaTeThbHOM KOHTYpE.

3aK0H COXpaHEHUSI SHEPTHH B UCATHPHOM KOJIEOATEIIbHOM KOHTYpE.

3aryxaromiye 3JIeKTPOMarHUuTHBIE KoJieOaHus. BbIHYKI€HHbBIE IeKTPOMarHUTHBIC
KoJeOaHmsl.
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ITepemMeHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYIHOE U JICHCTBYIOIIEE
3HAYCHHUE CUJIBI TOKA U HAIPSDKCHUS TIPH PA3IndHON (hopMe 3aBUCUMOCTH IIEPEMEHHOTO
TOKa OT BPEMEHHU.

CuHycouJanbHbIi TEPEMEHHBIH TOK. Pe3ucrop, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTA B IEMHU CHUHYCOUJAIBHOTO TIEPEMEHHOIO0 TOKa. PE30HAHC TOKOB.
Pe3onaHc HanpsKeHUN.

WNneanbupiii  Tpanchopmarop. IlpouwsBojcTtBo, mnepenada W moTpeOJIeHUE
ANEKTPUYECKON SHEPTUH.

DOKOJIOTUYECKHE PHUCKU TIpU MPOU3BOJACTBE dJieKTposHepruu. Kymerypa
WCMOJIb30BaHUS 3JIEKTPOSHEPTUH B IIOBCEAHEBHOM KU3HU.

TexHn4eckne yCTPOMCTBA U TEXHOJOTHYECKUE MPOLIECCHL: JIEKTPUUECKUAN 3BOHOK,
TEHEPATOP MEPEMEHHOI0 TOKA, JIMHUU 3JICKTPOIIEpeaay.

Jlemoncmpayuu

CB0OOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHNUN OT UHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OciorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp HE3aTyXaOIIUX 3IEKTPOMArHUTHBIX KOJICOaHUH.

Mopeib 371€eKTPOMAarHuTHOTO TE€HEPaTopa.

BoinyX1eHHBIE CHHYCOUJAIbHbBIE KOJICOAHNS.

Pe3ucrop, karyiika MHIYKTUBHOCTH U KOHJEHCATOP B €M MEPEMEHHOI0 TOKA.

Pe3onanc mpu  mocieqoBaTENbHOM  COEAMHEHUM  PE3UCTOpaA,  KaTyLIKU
WHIYKTUBHOCTH U KOHAEHCATOpa.

VYceTpoiicTBO ¥ MPpUHIIUIT IEUCTBUS TpaHchopMaTopa.

Mopeinb TUHUY AIEKTPOIEepEAaUH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi, NPAKMUKyM

N3yuenue tpanchopmaropa.

HccnenoBanne MEpeMEHHOTO TOKa 4Yepe3 TOCIEIOBATENbHO COCTUHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOP.

Habmoienune 371eKTpOMarHuTHOTO Pe30HaHCA.

Hccnenoanue paboThl HCTOYHUKOB CBETA B IIENH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKMpPOMAZHUNIHbBLE 0JIHbL

MexaHnndeckue BOJIHbI, YCIOBUA UX pactipocTpaneHus. [lonepeunsie u mpoaoJibHbIC
BOJIHBI. [lepro, CKOpoCTh paclipoCcTpaHEHUs U IJIMHA BOJIHBI. CBOMCTBA MEXAHUYECKUX
BOJIH: OTpaXeHue, mpeoMiieHue, nuTepdepeHns u gudpakiusi.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

[ITymOBOE€ 3arpsi3HEHUE OKPYKAIOLIEN CPEBL.

OJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBUSI M3IYyYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTaIus BeKTOpoB £, B, v B 3JICKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JICKTPOMAarHUTHBIX BOJH: OTPaXEHHUE, IPEIOMIICHUE, TTOJIIPU3aIus,
uHTepdepeHus u qudpaxims.
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[IIkama »JIEKTPOMArHUTHBIX BOJH. lIpuUMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIBI pagUOCBA3U U TENEBUICHUS. Paquonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHNUE OKPYKAIOLIEH CPEIbI.

TexHuyeckue yCTpOWCTBA W NPAKTHYECKOE IPUMEHEHHE:  MY3bIKAJIBHbBIC
UHCTPYMEHTHI, pajap, paAHONpUEMHUK, TEIEBH30p, aHTeHHa, TenedoH, CBU-meus,
YJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEAMIIVHE.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoCcTpaHEHHUE MOTEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Kone6mromieecs Teno kKak UICTOYHUK 3BYKa.

3aBUCUMOCTH JIJIMHBI BOJIHBI OT YacCTOThI KOJICOAHUIA.

Hab6nronenue orpaxkeHus: M IpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmnronenue uatepdepeHinu u q1udpakiuu MeXaHu4eCKUuX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHUE.

HaOntonenue cBA3u IpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTATYAOW M 4acTOTOM
KOJIeOaHMIA.

HccnenoBanne CBOWMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, MPETIOMIICHUE,
noJisipu3anus, IMppakuus, nHTephepeHIus.

Oo6nHapyxeHue nHGPaKpacHOTo U yIbTPadUOIETOBOIO U3ITYICHHM.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomsi, RPAKMUKym
N3ydenune napameTpoB 3ByKOBOU BOJIHBI.
N3yuenue pacipocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka

IIpssmMonMHEHOE paclpOCTpaHEHUE CBETa B OJHOPONHOU cpexe. Jlyd cBera.
ToueuHbIl HCTOYHUK CBETA.

OtpaxkeHune cBeTa. 3aKOHbl OTpakeHus cBera. IlocTpoeHue wu300paxkeHU
B IUIOCKOM 3epkaie. Cepruueckue 3epkana.

[Ipenomnenue cBeta. 3akOHbI MNpPeNOMIICHHS] cBeTa. AOCOJIOTHBIM MOKa3aTellb
npesnoMiieHns. OTHOCHUTEIbHBIN NTOKA3aTeNb peaoMiaeHus. [10CTOSHCTBO YaCTOTHI CBETA
Y COOTHOULIEHNE JUIMH BOJIH IPU IIEPEX0I€ MOHOXPOMATHUYECKOTO CBETA YEPE3 I'PAHULLY
paszesna IByX ONTUYECKUX CPEN.

Xon myueii B mpusMme. Jucnepcust ceeta. ClioxHbIM cocTaB 6enoro ceera. L{Ber.

[Tomnoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yrojl IOJHOIO BHYTPEHHETO
OTPaKECHMUS.

Cobuparoiye 1 pacceuBaronue JUH3bl. ToHKas nuH3a. POKYCHOE PacCTOSHUE U
ONTHYEeCKass CHJIa TOHKOM JHUH3bl.  3aBUCUMOCTh  ()OKYCHOTO  PACCTOSHHUSA
TOHKOW Cc(EepruecKoil JUH3BI OT €€ TeOMETPUHM M OTHOCHTEIBHOTO TIOKa3aTems
IIPEJIOMIICHUS.

@opmyJsia TOHKOM JIMH3BL. Y BEJIMYEHNE, JaBAEMOE JIMH30M.

23



Xon Jyda, OPOLIEAIIEr0 JMH3Y MOJA NPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuyecko ocu. [loctpoenune n3o0paxeHuit TOUKHU U OTpe3Ka MPsIMO B COOMpArOLIuX U
paccenBaIIMX JUH3aX U UX CUCTEMaX.

Ontuueckne mupubopsl. Paspemaromiast crmocoOHOcTh. [7a3 kak omTuuyeckas
CUCTEMA.

[Ipenensl MPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BomnoBas ontuka. UHTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HAOJIOICHUSI MaKCUMyMOB M MHHHUMYMOB B MHTEP(PEPEHIIMOHHONW KapTUHE OT JBYX
KOTEPEHTHBIX UCTOYHUKOB. [Iprmepsl kilaccuyeckux HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmust cera. JudpakunonHas peméTka. YCIOBHE HaOMIONEHUS TIIABHBIX
MaKCHMYMOB IIPH MaJJI€HUH MOHOXPOMAaTU4YECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tongapu3zanus ceera.

TexHuyeckue ycTporuCTBa U TEXHOJIOTMUYECKUE MPOLECCHI: OYKH, JIYIIa, IIEPUCKOII,
¢doroanmnapaT, MHUKPOCKOI, MPOEKIHMOHHBIA ammapar, MpPOCBETICHUE OITHUKH,
BOJIOKOHHAsSI OIITHKA, TU(PpaKIIMOHHAS PEIIETKA.

Jlemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeioMieHus CBETa.

HaOnronenue nojiHOro BHyTpEHHET0 oTpaxkeHus. Mojieinb CBeTOBO/IA.

UccnenoBanue xo/a CBETOBBIX MYyYKOB Y€pe3 MIIOCKOMAPAIICIbHYIO IUIACTUHY U
IpU3MY.

UccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.

Mojenn MUKpPOCKOIIA, TEJIECKOTIA.

HaGnronenue untepdepeHinm crera.

Habmronenue 1iBETOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu ceera.

N3yuenue auppakinoOHHON pEeETKY.

Habmronenue nudpakiinOHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu ceera.

Hab6nronenue nomnsipusaiiuu cBera.

[TpuMeHeHre TOJIIPOHIOB TSI U3YyYEHUS MEXaHUICCKUX HAMPSHKESHUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi, NPAKMUKyM

N3mepenne mokazaTesns MpeioMIIeHUs CTEKJIA.

Uccnenoanue 3aBUCMMOCTH (DOKYCHOTO PACCTOSIHUSI OT BEIECTBa (Ha MpUMeEpe
KUJKUX JIUH3).

H3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JINH3.

[Tommyuenune n300pakeHusI B CUCTEME U3 TIIOCKOTO 3€pKajia U JINH3HI.

[Tomy4yenue n300paXkeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMMYECKIUX CUCTEM.

HaGmonenue mudpakiuu, tHTEpPEpEHIIUU U TOJISIPU3AIUHU CBETA.
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N3ydenue nosusipusanuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU AUIIEKTPHUKA.

N3yuenne naTEpPEpEeHINN JIA3EPHOTO U3TyUCHUS HA IBYX IIETAX.

HabGnronenue nucnepcum.

Hab6nronenue u uccienoanue 1uppakiiuoOHHOTO CIIEKTpA.

N3mepenne 1nvHbI CBETOBOW BOJIHBI.

[TonydyeHue crekTpa H3JIy4YeHHUS CBETOAMOAA MpPHU TOMOIIU TU(PAKIIMOHHOM
PEIIETKMU.

Pa3znen 6. OcHOBBI cHIENHAJIBHOI TEOPHH OTHOCUTEIbHOCTH

['panunbl TPUMEHUMOCTH KJIacCUueckod MexaHuku. IlocTynaTtel crenuaibHOU
TEOPUU OTHOCUTEJIILHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpazoBanust Jlopenima. YcnoBue
NPUYUHHOCTUA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeEJJICHUE BpPEMEHHU U
COKpAICHUE JIJTMHBI.

DHeprus 1 UMNYJIbC PEISITUBUCTCKOM YaCTUIIBI.

CBs3b MACCHI C JHEPTUEN U UMITYJILCOM PENSATUBUCTCKOW YACTULIBI. DHEPT U TOKOS.

TexHHUeckre YCTPOMCTBA M  TEXHOJOTHMYECKHE IPOLECCHI: CIYTHUKOBBIC
MPUEMHUKHN, YCKOPUTEU 3aPSKEHHBIX YaCTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol, NPaKMuKym
OmnpeneneHrne MMITyJIbCa M 3HEPTUU PENATUBUCTCKUX 4YacThll (1o ¢oTorpadusm
TPEKOB 3aPSKEHHBIX YaCTUL B MATHUTHOM I10JIE).

Paznen 7. KBanToBasi pusuka
Tema 1. Kopnyckynapno-6011060it oyanusm

PaBHOBecHOE TemIoBOE M3NTydeHUE (M3TydeHUue aOCOMIOTHO YEPHOTO Teja). 3aKOH
cMeuieHusa Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJILC (POTOHA.

®otoaddext. Omnbitel A.I. CroneroBa. 3akoHbl (ororddexra. YpaBHeHUE
Oitamreitna s potodddexra. «KpacHas rpanuiia» potodrddekra.

JlaBrieHue cBera (B 4aCTHOCTH, JIaBJICHHE CBETAa Ha aOCOJIFOTHO MOTJIONIAIOIIYIO U
abCoOMI0THO oTpaxarolryro moBepxHocTs). OnbiThl [1.H. JleGenena.

BonHoBeie cBorcTBa wactuu. Bomubl ne bpounsa. [iimHa BomHBL 1€ bpoins u
pa3Mepbl 00JIaCTH JIOKQJIM3AIUU JIBIDKYIIEHCS dacTuilbl. KoprmycCKymnsipHO-BOJTHOBOM
nyanusMm. Jludpakius 231eKTPOHOB HA KPUCTAIIAX.

Cneunduka wusmepeHuit B MuKpomupe. COOTHOILIEHUS HEONpeneaEéHHOCTe!
I'eiizenbepra.

TexHuyeckre yCTpPOICTBA U  TEXHOJOTHMYECKHUE TMPOIECCHI:  CHEKTPOMETP,
dboTors1eMeHT, POTOIATUMK, TYHHEIIBHBIM MUKPOCKOII, COJIHEUHAs 0aTapesi, CBETOIUOI.

Llemoncmpayuu

®doT03(¢QdeKT Ha YCTAaHOBKE € IIMHKOBOM TIACTHUHOM.

UccnenoBanue 3akoHOB BHEMTHETO GhoTodhdekTa.

Uccnenoanue 3aBUCHUMOCTH CONPOTHUBJIECHUS MOJIYTIPOBOAHUKOB
OT OCBENIEHHOCTH.
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CBeToauo.
Conneuynas Oatapes.

Vuenuueckuii sxcnepumenm, 1a6opamopmvlie pabomovl, RPAKmMuKym
HccnenoBanue oropesucropa.
N3mepenne mocrosaHOM [I1anka Ha ocHOBE uccienoBanus Gporodddexra.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YePe3 CBETOMO OT HAPSKCHHUS.

Tema 2. @usuxka amoma

OneITel MO HCCIAEAOBAaHUIO CTpoeHWs artoma. IlmaHerapHas wmonens aroma
Peszepdopna.

[Toctynatel bopa. M3nyuenue u mnorsnomeHue (OTOHOB NPHU MEPEXOJE aroMma
C OJTHOTO YPOBHS 3HEPTUH HA JIPYTOM.

Buapl criektpoB. CIIeKTp ypOBHEH SHEPTUHU aTOMa BOJIOPOJA.

CroHTaHHOE U BBIHYKICHHOE U3ITydYeHHE cBeTa. Jlazep.

TexHHuecKue yCTpOMCTBA U TEXHOJIOTMYECKUE IIPOLECCHI: CIIEKTPAJIbHbIN aHAIN3
(CIEKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu
Mopens onbita Pezepdopra.
HaOnronenue nuHeMvaThix CIEKTPOB.
Y CTpOUCTBO U AEUCTBUE CUETUYNKA MOHU3UPYIOIINX YACTHIL.
OnpeneneHue JIMHBI BOJIHBI J1a3€PHOTO W3JTYUYEHUS.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol, NPAKMUKYM

Habmronenue nuHeyaToro cnexkTpa.

HccnenoBanne crnekTpa pa3pekKEHHOr0 aTOMApHOIO BOJOpPOAa W HU3MEpPEHHUE
nocTossHHOM Punbepra.

Tema 3. Duzuxka amomnozo A0pa u 3J1eMEeHmMaAPHLIX YACMUY,

Hyxknonnas monens siapa I'eiizenoepra—MBanenko. 3apsa siapa. MaccoBoe 4ucio
anpa. M3ororsl.

PannoaktuBHOCTh. Anb(da-pacnaa. DIEKTPOHHBIA W TO3WTPOHHBIN OeTa-pacra.
['amMma-n3nyuenue.

3aKoH paJlMOaKTUBHOTO pacmnanaa. PagroakTuBHbIE N30TONKI B pupojae. CBolcTBa
MOHW3UPYIOIIETO H3Iy4YeHHs. BIiMsgHME pPaaMOaKTHBHOCTHM HA YKWBBIE OPraHU3MBI.
EctecTBennbIil ¢hoH uznyuenus. [Jozumerpusi.

DHeprus CBsA3HM HYKJIOHOB B sjipe. SnepHbie cuibl. [ledext maccsl sapa.

SAnepubie peakiuu. Jlenenwe m cunte3 sjgep. SAnepubie peaktopbl. [IpoGrembr
YOPaBISIEMOT0 TEPMOSIAEPHOTO CHUHTE3A. DKOJOTMYECKUE ACIEKThl Pa3BUTHA SIIEPHOU
DHEPIrEeTUKH.

Mertonbt perucrpauuu u HCCIIEIOBAHUS AIIEMEHTAPHBIX YaCTHLI.

dyHAaMEHTAIIbHbIE B3aUMOJICUCTBUA. bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBnenne o CtannapTHoi Moaenu. KBapk-riatooHHAst MOJIENb aJpOHOB.
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®usuka 3a npeaenamu CranaapTHoH Mojenu. TémMHas Matepust U TEMHAs SHEPTHUSL.

EnuncTBO u3nyeckoil KapTUHBI MUpA.

TexHuyeckre yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JO3UMETP, Kamepa
Buinbcona, siiepHbIil peakTop, TEpMOSICPHbIA peakTop, aToMHas OomM0Oa, MAarHUTHO-
pe30oHaHCHas ToMorpadus.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, NPAKMUKYM
HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).
HccnenoBanue paguoakTUBHOTO (POHA C UCIOIb30BAHUEM JJO3UMETPA.
N3yuenue noriomieHus 6eTa-4yacTULl ATFOMUHUEM.

Pa3nes 8. DjieMeHTHI ACTPOHOMUHU U ACTPOPU3UKHU

Otanbl pa3BUTHSA ACTPOHOMHH. lIpuKiIamHOE M MHPOBO33PEHYECKOE 3HAYCHHE
acTpoHOMHH. [IpMEHUMOCTh 3aKOHOB (PU3HUKHU SISl OOBICHEHUS MMPUPOABI KOCMHUYECKUX
00BEKTOB.

MeTo1bl aCTPOHOMUYECKUX UCCaeq0BaHn. COBPEMEHHBIE ONITUYECKUE TEIECKOIIBI,
paaruoTeIECKOIbI, BHEaTMOC(hEepHAst aCTPOHOMHS.

Bup 3Bé3nHoro HeOa. Co3Be3aus, SpKue 3BE3/IbI, TUTAHETHI, UX BUJIUMOE JIBHOKCHUE.

CoiniHeuHas cucrema.

Counnne. Conmueunast akTUBHOCTh. McTounuk sHeprun CosHIa U 3BE3.

3BE3/bI, UX OCHOBHBIC XapaKTEpUCTHKHU. JlMarpamMma «CHEKTpPaJbHBIM KJlacc —
CBETUMOCTBY». 3BE31bl TJABHOM IMOCIEIOBATEIbHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» MIJI 3BE3]l TJIAaBHOW MOCJIENOBATEIbHOCTH. BHYTpeHHEE CTpOCHUE 3BE3.
CoBpeMEHHBIE MPEJICTABICHUS O MMPOUCXOXKICHUM 1 3BOIOLMK COJHIA U 3BE3T. DTambl
JKU3HHU 3BE3]I.

Muieunsiii [TyTs — Hama I'anaktuka. [Tonoxenue u aeuxenue CosHiia B ['aakTuke.
Turnel raiakTuk. PaguoranakTuku u kBazapbl. YEpHbBIE ABIPHI B sipaxX rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa066ma. Pasberanuwe rajaakTHK.
Teopus bonbsmoro B3peiBa. PenukroBoe usiyyeHue.

Macmradnas ctpykrypa Beenennoil. MeTaraiakTuka.

Hepeméunpie mpobsieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus
HaOmronenust 3BE3mHOrO HebGa HEBOOPYKEHHBIM TJIa30M C  HCIOJIb30BAHHEM
KOMIIBIOTEPHBIX TPUJIOKEHUN ISl ONMpENESICHUs] TOJIOKEHUsT HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3Be3us1 CEBEPHOTO MOTyIIapus U SIPKUE 3BE3IBI.
Habmronenus B Teneckon JIyHbl, T1aHET, TYMAHHOCTEHN U 3BE3THBIX CKOTUICHUH.

DOu3nvecKuil NPAKTHKYM

Cnoco0Obl u3MepeHus (PU3NYECKUX BEJIWYMH C HMCMIOJb30BAHMEM aHAJIOTOBBIX U
HU(POBBIX HU3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCHUTENIbHbIE TMOTPEIIHOCTH HM3MEPEHUN (PU3NYECKUX BEIUYHUH.
OueHka rpaHul] NOTPEMIHOCTEN.

IIpoBeneHre KOCBEHHBIX WM3MEPEHUM, HMCCIEOBAHUI 3aBUCUMOCTEH (PU3HMUECKUX
BEJIMYMH, MPOBEPKa MPEMIOKEHHBIX TUTIOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX
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B TEMAaTHUYECKHUX pa3lenax «YUEHUYECKHIl SKCIEpUMEHT, JabopaTopHble padoThI,
PAKTUKYM» ).

O6o01maromee NOBTOpPeHUE

OO6o00mmenrne u cucTeMaTH3alus CoJAep>KaHus pa3fenoB Kypca «MexaHuKay,
«MonekymnsipHas (pu3uKa U TEpPMOAMHAMUKA», «NeKTpoauHamuka», «Konebanus u
BOJIHBI», «OCHOBBI CHEIUATBHOM TEOPUU OTHOCUTENBHOCTWY», «KBaHTOBas (Qu3ukay,
«DIIEMEHTHI aCTPOHOMUU U aCTPODUZUKIY.

Ponp pu3ukm m acTpOHOMUU B SKOHOMUYECKOH, TEXHOJIOTUUECKON, COITMATLHON 1
THUYECKOH chepax NeATeIbHOCTH YelOBEKa, POJb U MECTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOM  Hay4YHOW  KapTMHE  MUpa,  3HAYEHUE  ONUCATEIBHOW,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIBHOM M MPOTHOCTHYECKOW (yHKIMI (uzndyeckoin
TEOpUH, POJib PU3NUYECKOW Teopuu B (POPMHUPOBAHUM MPEACTABICHUN O (PU3NYECKOU
KapTUHE MHpaA, MECTO (PU3NYECKOM KAPTUHBI MHUpAa B OOLIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeamMeTHble CBA3M

Nzyuenne kypca ¢uszuku yriyonéHHoro ypoBHa B 11 kmacce ocyuiecTBisercs
C Y4E€TOM COJIepKaTEIIbHBIX MEKIIPEIMETHBIX CBS3EH C KypcaMU MaTeMaTUKH, OMOJIOTHH,
XUMHHU, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemnoie NOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYYHO20
no3HanuA: SBICHUE, HAYYHBIN (akT, runoresa, Gpu3nueckas BeIUUMHA, 3aKOH, TEOPHs,
HaAOJIIOJIEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHUE, MOrPEUIHOCTH
U3MEPEHU, U3MEpUTENbHBIE PUOOPHI, I poBas JadbopaTopusi.

Mamemamuxka: PermieHue cucteMbl ypaBHEHUW. TpUroHOMETpUUYecKre (QyHKIUU:
CHUHYC, KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPHIOHOMETPHUYECKOE TOXKJIECTBO.
BekTopbl M HMX MPOEKUMH HA OCH KOOPJMHAT, CJOKE€HHE BEKTOPOB. lIpom3BomHbie
anieMeHTapHbIX (yHKIui. [Ipu3Haku nogo0ust TpeyroibHUKOB, ONpeAeeHUe MII0aan
II0CKUX (huryp u o0bEMa Te.

Buonozus: >nekTpruuecKue sIBJICHUS B )KUBOU MPUPOJE, KOIeOaTEIbHbIE IBHKECHUS
B JKMBOM NPUPOAE, OSKOJOTHMYECKHE PUCKU TMPHU MPOU3BOACTBE 3IEKTPOIHEPIUH,
AIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKArOUIEH Cpe/ibl, YIbTPa3ByKOBas IMATHOCTHKA
B MEJULIMHE, ONITHYECKUE SIBJICHUS B KUBOUM IPUPOJIE.

Xumusn: CTPOEHUE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTYypa TBEPABIX TE,
MEXaHU3Mbl 00pa30BaHUsI KPUCTATUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

T'eozpagpusa: marauTHBIE TIOMIOCA 3€MIIM, 3aJI€KM MArHUTHBIX pyH, (poTOoChEMKa
3eMHOM MMOBEPXHOCTH, cercMorpad.

Texnonocua:  TPUMEHEHHWE  IIOCTOSIHHBIX  MAarHuUTOB,  3JIEKTPOMAarHUTOB,
ANEKTPOJBUTATENb SIKOOH, TeHEpaTOp MEPEMEHHOI0 TOKa, UHIYKIIMOHHAS TIe4b, TUHUU
AJIEKTpoIiepeaay, 3JIEKTPOJBUraTelb, pajaap, PaaIuoONpUEMHUK, TEJIEBU30P, AHTECHHA,
tenedon, CBU-nieup, ynbTpa3ByKkoBasi IUarHOCTUKA B TEXHUKE, TPOEKIIMOHHBIHN ammapar,
BOJIOKOHHAsl ONTHKA, COJHEYHas Oarapesi, CIYyTHUKOBbIE MNPUEMHHKH, sI€pHas
DHEPreTHKa U 3KOJOTMYECKHE ACTIEKThI €€ Pa3BUTHSL.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS ydyeOHOro mnpeamera «Dusuka» TOKHBI
OTpaxaTh  TOTOBHOCTh M  CIIOCOOHOCTh  OOYy4YalOIIMXCA  PYKOBOJCTBOBATHCS
chOpPMHPOBAHHON BHYTPEHHEH TMIO3MIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpPUEHTAIINM, TO3UTUBHBIX BHYTPEHHUX YOCKIECHUM, COOTBETCTBYIOIIUX TPATUIIUOHHBIM
IEHHOCTSIM POCCHUHCKOro 0OIIecTBa, paCHIMPEHHUE KU3HEHHOTO OIbITa W OIbITa
JESITENPHOCTH B TMPOLIECCE PEANM3alMU OCHOBHBIX HAIpPAaBJICHUN BOCIHUTATEIBHOU
JESITENBHOCTH, B TOM YHCJIE B YACTHU:

1) rpakaaHCcKoOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIIMU OOYYAIOMIETOCS KaK aKTHUBHOTO
Y OTBETCTBEHHOTO WIEHA POCCUKCKOTO OOIIECTBA;

MIPUHSTHE TPaJIUIIMOHHBIX 00111€UeTIOBEUECKUX T'YMaHUCTUYECKHUX
Y IEMOKPAaTUYECKUX LICHHOCTEM;

FOTOBHOCTh BECTHM COBMECTHYIO [EITEIBHOCTh B MHTEpEcCax TPaXIaHCKOTO
oO0IIIeCTBa, y4acTBOBATh B CAMOYITIPABJICHUH B 00pa30BaTEILHOM OpraHU3aIluy;

YMEHHUE B3aUMOJCHUCTBOBATH C COLIMAIBHBIMU MHCTUTYTAMHU B COOTBETCTBUM C HUX
(GYHKIUSAMH 1 HA3HAYEHUEM;

TOTOBHOCTb K TYMaHUTAPHOMU U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) MAaTPUOTHYECKOTO BOCTUTAHMSA:
c(hOpPMHUPOBAHHOCTb POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, MATPUOTHU3MA;
LHEHHOCTHOE OTHOIIEHHWE K TIOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTH)KEHUSAM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYallMI0O W TNPUHUMATh OCO3HAHHBIC PpEIICHUS,
OPUEHTUPYSACH HA MOPAIBHO-HPABCTBEHHBIE HOPMbI M ILIEHHOCTH, B TOM YUCIIE
B JICSATEIILHOCTH YUYEHOTO;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYAyIIEro;

4) 3CTeTHYECKOro BOCIIUTAHUS:
ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYast 3CTETUKY HAYIHOTO TBOPYECTBA,
NpUCYIIETro (GU3MUECKON HAYKE;

5) TpyaoBoro BoCnuTAHMS:

MHTEpPEC K pa3iauyHbIM cepaM MpodeccHOHANbHON JEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3MKOW M TEXHHKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP Oyayieit
npogeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIIAHBI;
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TOTOBHOCTb M CITOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BaHHUIO B 00JIACTH (PUBUKHU
Ha TPOTSHKEHUN BCEH JKU3HU;

6) 7K0JOTrNYeCKOro BOCIIMTAHHUS:

c(hOpMHUPOBAHHOCTH IKOJIOTMUECKOU KYJIBTYpPbl, 0OCO3HAHHUE INI00AIBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

IJTAHUPOBAHKE U OCYLIECTBJICHUE AECUCTBUN B OKPYXKAIOUIEH CPEAE HA OCHOBE
3HAHHUS LEJIe YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA;

Pacmmpenne omnbiTa AESATEIBHOCTA 3KOJOTMYECKOW HAIMPABICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HaHUH 1o (PU3uKe;

7) eHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (PU3NUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAYyYHOW NIEATEIbHOCTH, TOTOBHOCTh B MPOLIECCE M3YUECHUS
GU3MKM  OCYIIECTBIATH  NPOEKTHYHD U HCCIENOBATENbCKYIO  JIEATEIbHOCTD
WHIUBUIYAJIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTesibHbIe YHUBEpPCAJbHbIE YyUeOHbIE AeiiCTBUS
ba3oBble JJoruueckue aecTBHA:

CaMOCTOSITEIILHO (DOPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMy, pacCMaTpHUBaTh
€€ BCECTOPOHHE;

ONPEAENIATh LEIU AEATETbHOCTH, 331aBaTh [TAPAMETPhI U KPUTECPUU UX JTOCTUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B pacCMaTPUBAEMBIX (DU3UUECKUX
SIBIICHUSX

pa3pabarbiBaTh IUIAH pelIeHUs] TPoOJeMbl C YYE€TOM aHaIM3a HUMEIOIIUXCS
MaTepUATbHBIX U HEMATEPHUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JICATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH TTOCJICACTBUN NCATCIBHOCTH;

KOOPJIMHUPOBATh W BBHITIOJNHATH PabOTy B YCIOBHSX PEATbHOTO, BUPTYAJIHLHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE IIPH PEIICHUH KU3HECHHBIX ITPOOJIEM.

ba3oBble nccienoBare/ibCKHe 1eiiCTBUA:

BJa/JeTh HAY4YHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU TMOHATUSAMH M METOJaMH
bu3nYecKoil HayKH;

BJIa/IeTh HABBIKAMHU Yy4eOHO-UCCIIEOBATENLCKON W TPOEKTHOM AESITeNhHOCTH
B o0jactu (PU3HKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY
METOJIOB pELICHUs 3a/1a4 (PU3NYECKOTO COAECPIKAHNS, IPUMEHEHUIO PA3IMYHbIX METOI0B
MO3HAHMS;

BJAaJ€Th BUJAMH JIEATEIBHOCTH IO IOJYYEHUIO HOBOI'O 3HAHUS, €ro
MHTEPIIPETALNH, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMUHBIX YYEOHBIX CUTYallUsX,
B TOM YHCJIE€ IPU CO3JaHUH YU€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

30



BBISBIISITH IPUYMHHO-CJIE/ICTBEHHBIE CBSI3M U aKTyaJU3UpOBaTh 337a4y, BbIIBUTaTh
TUIOTE3y €€ pelieHus, HaXOIUTh apIYMEHTHI JIJIs I0Ka3aTeNIbCTBA CBOUX YTBEPKICHUH,
3a71aBaTh MapaMeTpbl U KPUTEPUH PEILICHHS;

aHAJIM3UPOBATh TMOJYYCHHBIC B XOJI€ PEIICHUS 33Ja4d pPEe3yNIbTaThbl, KPUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh M  (OPMyJIHpPOBaTh COOCTBEHHBbIE 3aJaud B  00pa30oBaTeNbHOM
JeSITETLHOCTH, B TOM YHCJIE TIPU U3YUYEHUH (PU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh IPHUOOPETEHHBII OTIBIT;

yMETh MEPEHOCUTh 3HaHUS 10 (U3UKE B  TMPAKTUYECKYI0  00JacTh
KU3HECSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUA U3 Pa3HBIX MIPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE UJIEH, TIPEIIaraTh OPUTUHATIBHBIC TIOXOAbI M PEIICHUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmanumeii:

BIIQJICTh HABBIKAMH TIOMyYeHHS HWHPOpManuK  (U3HYECKOTO  COJEPIKAHMS
U3 HCTOYHMKOB pa3HBIX THIOB, CaMOCTOSITEIbBHO OCYIIECTBIISITh TIIOWMCK, aHaJu3,
CUCTEMATHU3AIMI0 M HWHTEpHpeTaluio WHGOPMAIMK pa3IMYHbIX BUIOB U (Qopm
MIPE/ICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH MH(DOPMAITUY;

HCITOJIB30BaTh CpPe/CcTBa WH(OOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHIN
B PCIICHWM KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX U  OPTaHW3alMOHHBIX 3ajad
c coOmoaeHueM TpeOOBaHMK JProHOMHUKH, TEXHUKH O€30MaCHOCTH, THUTHCHBI,
pecypcocOepexeHus, TMPaBOBBIX H OJTUYECKHX HOPM, HOPM HWH(OOPMAITMOHHON
0e30I1aCHOCTH;

Co37aBaTh TEKCThI (PU3UUYECKOTO COJAEPNKaHUS B PA3IMUHBIX (hopmaTax ¢ y4EToMm
Ha3HaueHUS HMHQPOpPMALMU U LENEBOM ayJIUTOPHH, BBIOMpas ONTHUMAIbHYIO (QopMy
MPEICTABJICHUS M BU3YATH3AIIUU.

KoMMmyHUKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe HeCTBUS:

OCYILIECTBIIATH OOIIICHUE HA ypOKaxX (PU3UKU U BO BHE-YPOUHOM JI€SITEIHLHOCTH;

pacrio3HaBaTh NPEANOCHUIKA KOHMIUKTHBIX CUTYAllUd U CMATYATh KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO HU3J1AaraTh CBOIO TOUYKY 3PEHHS C UCIIOJIb30BAHUEM SA3BIKOBBIX
CpEIICTB;

MMOHUMATh ¥ UCTIOJH30BaTh MPEUMYIIECTBA KOMAaHAHOW M MHIANBUIYaTLHON PaOOTHI;

BBIOMPATh TEMATUKY U METObl COBMECTHBIX JICUCTBUH C yUETOM OOIIIUX UHTEPECOB,
1 BO3MOXKHOCTEH Ka)KJI0TO YJeHa KOJUICKTUBA,

MPUHUMATH LE€JIA COBMECTHOM JIESITETbHOCTH, OPTAHU30BBIBATh U KOOPAUHUPOBATH
JIEVCTBUA 110 €€ NOCTUKEHUIO: COCTABIIATH IUJIAH JECUCTBUM, PACIIPEAEIATH POJIK C YUETOM
MHEHHUI y4aCTHUKOB, 00CYX1aTh PE3yIbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa M KaXKIOTO yYaCTHHKA KOMAHJbI B OOIIHIA
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;
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npemiaratb HOBBIC IIPOCKTHI, OLOCHHUBATL HWACH C IIO3UIMKM  HOBH3HBLI,
OPUTHHAJIBHOCTH, Hp&KTH‘-ICCKOﬁ 3HA4YUMOCTH,

OCYHICCTBIIATh ITO3UTUBHOC CTPATCIHYCCKOC IMOBCACHHUC B PA3JIMYHBIX CUTYALHAX,
MPOABJIAATH TBOPUCCTBO U B006pa)KeHI/IC, OBITh HWHHUIIMAaTUBHBIM.

PerynsitTuBHble yHMBepcaJibHble y4eOHbIe JeHCTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYIIECTBIISATh IO3HABATEIBHYIO JI€ATEIbHOCTh B  00JACTH
(GU3UKY U aCTPOHOMUU, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSATENIbHO COCTaBIIATh IUJIaH PEUIEHUS] pacUETHBIX M KAYeCTBEHHBIX 3a]1ad,
IUIaH  BBIMOJHEHUS TMPAKTUYECKOM paboThl € y4ETOM HMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTEHUIA;

JABaTh OLICHKY HOBBIM CUTYAIIUsIM;

pacIIMPATh PAMKH Y4€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBINA BEIOOP, ApryMEHTUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
32 PELICHHUE;

OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO APYIULHUU B 00JacTh (DU3UKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHATbHBI HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallsiM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIa/I€Th HaBbIKaMH MO3HABATEIbHOM pe(IeKCUH KaK OCO3HAHHUS COBEPILAEMBIX
JEWCTBUM U MBICTUTEIBHBIX MPOLIECCOB, NX PE3YIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NMPUEMBI peICKCUU ISl OLICHKH CUTYyallud, BIOOpa BEPHOIO
peleHus;

YMETb OIEHUBATh PUCKU U CBOCBPEMEHHO TIPUHUMATH PEIICHUS M0 UX CHUKCHHIO;

MIPUHUMATh MOTHUBBI U @pTYMEHTHI IPYTHX MPH aHAIN3€ PE3yIbTaTOB AESITEIbHOCTH;

MPUHUMATD ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

NPUHAMATh MOTHUBBI U @pTYMEHTHI IPYTHX TMPH aHATN3€ PE3yIbTaTOB ACATEIHHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO JAPYTUX HA OLIMOKH.

B mporecce mOCTHKEHHS JTUYHOCTHBIX pPE3yJbTaTOB OCBOCHHUS TMPOTPAMMBI
1o (hpU3MKe I YPOBHSI CPETHETO 0OIIEro 00pazoBaHus y 00yYarOIINXCsl COBEPIIICHCTBYETCS
IMOYUOHATbHBIN UHMETLTIeKM, TIPETIONIaratofi copMUpPOBAHHOCTS:

CaMOCO3HaHUs, BKIIIOYAIOMIETO CHOCOOHOCTh MOHHUMATh CBOE SMOILMOHAIBHOE
COCTOSIHHE, BUJIETh HAMpPaBICHUS Pa3BUTHsI COOCTBEHHON AMOLIMOHAIBHOM cepbl, ObITh
YBEpPEHHBIM B ceO¢;

CaMOpETyJIMpPOBaHMsl, BKJIIOYAIOLIEIO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEIEHUE, CIIOCOOHOCTh aJalTHPOBATHCS K IMOLIMOHATIBHBIM
U3MEHEHUSIM U MPOSIBIATh THOKOCTb, OBITH OTKPBITHIM HOBOMY;
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BHYTPEHHEW MOTHUBAIIMHU, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHKECHUIO LU H
yCIieXy, ONTHMHU3M, HWHHUIIMATHUBHOCTb, YMEHHE JEHCTBOBATh, MCXOJAS M3 CBOMX
BO3MOKHOCTEM;

SMITATHM, BKIIIOYAIOIIEH CHOCOOHOCTh ITOHMMAThL SMOLMOHAIBLHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €0 MPH OCYIIECTBICHUM OOIICHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHHIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPaWBaTh OTHOIICHHS
C IPYTUMH JIIOJIbMHU, 3800 TUTHCS, TIPOSIBIIATH MHTEPEC U pa3peniaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K koniy o06ydyenus B 10 kiacce npeamMeTHbIe pe3yJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIITUXCSI YMEHUI:

NOHUMATh pOJib (PU3UKU B HPKOHOMHYECKOM, TEXHOJOTMUYECKOU, IKOJIOTHYECKOM,
COIIMATILHON W 3THYECKON cepax NesTeIbHOCTH YeJIOBEKa, pOjib U MECTO (UBUKH
B COBPEMEHHOW  HAy4yHOM  KapTUHE  MHUpa, 3HAYEHUE  OMNHUCATEIbHOM,
CUCTEMATU3UPYIOIEH, OOBSICHUTEIBHOW M TMPOTHOCTUYECKON (QYHKIUN (PU3HUeCKOn
TEOPUU — MEXAHHUKH, MOJICKYJSIPHOW (PU3MKKA U TEPMOJUHAMUKH, POJib (PU3HUECKOMN
Teopuu B POPMUPOBAHUU NIPEJICTABIICHUN O (U3NUECKON KapTUHE MUPA;

paznyath YCJIOBHUS MPUMEHHUMOCTH Mojelie (Pu3nueckux Tesl U MPOLECCOB
(stBIEHMIT): MHEpLIMATbHAS CUCTEMa OTcU€Ta, aOCOJIOTHO TBEPAOE TEJO, MaTepHalIbHAsS
TOYKAa, PaBHOYCKOPEHHOE [IBIDKEHHE, CBOOOJHOE TajeHue, aOCOJIOTHO YIpyras
nedopmaiiusi, abCONMIOTHO YIPYroe W aOCOJIIOTHO HEYINPYroe CTOJKHOBEHUS, MOJACIH
rasa, )KUJKOCTH U TBEPIOTO (KPUCTATUTMYECKOTO) TeJa, UCaTbHBIN Ta3, TOYSUHBIHN 3apsi,
OJIHOPOJTHOE AJIEKTPUUECKOE MOJIE;

pasznuyaTh yciaoBHsS (TpaHMIIBI, 00JaCTH) MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB,
MOHUMATh BceoOUMil xapakTep (yHIAMEHTAIbHBIX 3aKOHOB W OTPAHMYEHHOCTH
WCIIOJI30BaHUs YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBACHATH MEXaHWYECKHE MPOIECCHl U SIBJICHUSI, UCIOIb3Ys
OCHOBHBIE TIOJIOKEHUS M 3aKOHBl MEXaHWKH (OTHOCHUTEIBHOCTh MEXaHHUYECKOIO
NBIDKEHUSA, (HOPMYJIb KUHEMATUKH PAaBHOYCKOPEHHOTO JBWKEHUS, MPeoOpa3zoBaHUs
["anuiiest 111 CKOPOCTH U TIEpeMENIeHHs, 3aKOHbI HbI0TOHA, TPUHITUIT OTHOCUTEIBHOCTH
[anunes, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHbl COXPAHEHUS UMIIyJIbCa H
MEXaHUUYECKON SHEPTUH, CBA3b pabOTHI CWIIbI C U3MEHEHHEM MEXaHUYECKOW IHEPTHH,
YCJIOBUSI paBHOBECHUSI TBEPJOTO Teja), MPU OSTOM HCHOJb30BATh MaTEMaTHUYECKOE
BBIPDAKECHHUE 3aKOHOB, YKa3bIBaTh YCIOBUS NTPUMEHUMOCTH (DU3UYECKUX 3aKOHOB:
npeobpazoBanuii ["anuiies,, BTOporo u Tpethero 3akoHoB Hel0TOHA, 3aKOHOB COXpaHEHUS
MMITYJIbCa U MEXAaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJIM3UPOBATH U OOBSICHSITH TEIJIOBBIE POLIECCHI U SIBJICHUS, UCIIOIb3Ysl OCHOBHbBIE
nosioxkeHust MKT 1 3aKk0HBI MOJIEKYJIIPHON PU3UKHU U TEPMOJIUHAMUKY (CBS3b JIaBJICHUS
UJCATBbHOIO Ta3a CO CPEAHENM KUHETUYECKOM SHEpPrued TEIUIOBOrO JBHKECHUS H
KOHIIEHTPAIMEN €T0 MOJIEKYJI, CBA3b TEMIIEPATYPhI BEIIECTBA CO CPEAHEN KNHETHUECKON
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DHEPruel TEIUIOBOIO JBHMXKEHUS €ro 4YacTHll, CBA3b [aBJICHUS WICAJbHOIO rasa
C KOHIICHTPAILUEN MOJIEKYJI M €T0 TEMIIEPATypoii, ypaBHEHHE MenaeneeBa—Kitanenpona,
MEePBbIM 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHHUsSI YHEPTUM B TEILIOBBIX Ipolieccax),
IIPU 3TOM HCIIOJIb30BaTh MATEMATUUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHAIM3UPOBATh M OOBICHATH JIIEKTPUUECKHE SIBICHHS, MCIOIb3ysl OCHOBHBIC
MOJIOKEHUST U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXPAHEHUs AJIEKTPUUECKOro 3apsja,
3akoH KynoHa, TOTEHIIUATBHOCTD 3JIEKTPOCTATUYECKOTO MOJIs, TPUHLIUI CYTEPIIO3UIUN
ANEKTPUUYECKUX TOJICH, MPU 3TOM yKa3biBasi YCIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKKe NPAKTUYECKU BAXKHBIE COOTHOIICHMS: 3aKOHbI OMa [ ydacTKa LEnu W
JUISL 3aMKHYTOM 3JeKTpuueckoil 1emnu, 3akoH JDxoyns—Jlenma, mpaBuia Kupxroda,
3akoHbl Dapajes AJIsl JIEKTPOJIN3a);

OMUCHIBaTh  (PU3UYECKHE TIPOIECChl W  SIBJICHUSA, MCIHOJIb3YS  BEJIMYMHBI:
nepeMeIleHre, CKOPOCTh, YCKOPEHHUE, UMITYJbC Telda U CHUCTEMbl TeJ, CUJa, MOMEHT
CUJIbl, JAaBJECHUE, TMOTCHIHWAIbHAs JHEPrUsl, KUHETUYECKAas DSHEPrus, MEXaHWYEeCKas
9HEprus, paboTa CHJIbL, IIEHTPOCTPEMHUTEIILHOE YCKOpEHHE, CHUJia TSDKECTH, CHIIa
YOPYrOCTH, CUjia TPEHUSI, MOIIIHOCTb, YHEPTHS B3aUMOJICUCTBUS Tella ¢ 3eMII€i BOIM3U
e€ MOBEPXHOCTH, SHEPrusi ymnpyrou negopmariiu MpPY>KUHBI, KOJIUYECTBO TEIUIOTHI,
abCoJIOTHasg TeMmIlepaTypa Teja, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSISI HHEPrus
UJICATPHOTO OJHOATOMHOTO Ta3a, paboTa HAEabHOTO T'a3a, OTHOCUTEIbHAS BIAKHOCTD
Bo3nyxa, KIIJI waeanpHOro  TEIUIOBOTO  JIBUTATENs;  AJIEKTPUYECKOE  MOJIE,
HaMpPsHKEHHOCTh JIEKTPUYECKOTO TMOJIs, HAMPSKEHHOCTD TMOJS TOUYEUHOIO 3apsijia WIH
3apsHKEHHOTO 1Iapa B BAKYyME U B TUAJICKTPUKE, MTOTEHIIMAI DJIEKTPOCTATUYECKOTO MO,
Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIAsl CHJIA, CHJIA TOKA, HAMPSKEHHE, MOIIHOCTh
TOKa, PJIEKTpUUECKass EMKOCTh IIJIOCKOTO KOHJIEHCATOpa, COMPOTUBJICHUE y4acTKa LENu
C TMOCIENOBAaTEIbHBIM M MapajuleibHBIM COEJUHEHHEM PE3UCTOPOB, HHEPTHS
AIIEKTPUYECKOTO MO KOHIAEHCATOPa;

OOBSACHATh OCOOEHHOCTH TPOTECKAHUS (PU3UYECKHUX SIBICHUI: MEXaHWYECKOe
JIBI>KCHUE, TEIJIOBOE JIBMYKEHUE YaCTHI] BEILIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE
nBkeHue, auddy3us, wucmnapeHue, KUIEHWE U KOHJCHCAIUs, IUJIABJICHUE W
KpUCTAILTH3AIMA, HaIPaBJICHHOCTh TeIUIoNnepeaayHn, AIEKTpU3ALUS Tel,
AKBUIIOTEHIIUAIBHOCTh MOBEPXHOCTH 3aPSKEHHOT'O MPOBOJIHUKA;

MIPOBOJIUThH MCCIIEIOBAHNE 3aBUCUMOCTH OJHON (DU3UYECKOI BEIMYUHBI OT APYTOn
C HCIMOJIb30BAHUEM TMPSAMBIX HM3MEPEHUM, TPU STOM KOHCTPYHPOBATH YCTAHOBKY,
(buKcupoBaTh pPe3yJbTaThl MOJYYECHHON 3aBUCHUMOCTH (DU3NUYECKUX BEJIMYHUH B BHJIC
rpa@ukoB ¢ y4y€ToM aOCOJIIOTHBIX TMOTPEIIHOCTE HW3MEPEeHM, JellaTb BbIBOJIbI
M0 pe3yJibTaTaM UCCIIECIOBAHMUS;

IPOBOJUTH KOCBEHHbIE HM3MepeHUs (PU3MUECKUX BEJIIMYUH, MPU ATOM BBIOUPATH
ONTUMAJIbHBIA METOJ H3MEpPEHUs, OIICHUBATh aOCOJIOTHBIE W OTHOCUTEIHHBIC
MOTPEIIHOCTU MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;
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OPOBOJUTH ONBITBI IO MPOBEPKE MPENJIOKEHHOW TIUIOTE3bl: IIJIaHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIBHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJIYyYEHHbIE
pe3yJIbTaThl U AENIaTh BBIBOJL O CTATYyCE MPEUI0KEHHON TUIIOTE3HI;

co0roaTh mpasuiia 0€30MacHOro Tpya MPpH MPOBEAECHNUN UCCIIEIOBAHUN B paMKax
y4e0HOT0 HKCHEPUMEHTA, MPaKTUKyMa U Y4eOHO-HCCIEA0BaTENbCKOM U IMPOEKTHOM
NESATEIIBHOCTH € HCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemarbs pacy€THbIE 3aJaud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOW (PU3NYECKOU
MOJIEJIbIO: HA OCHOBAHUU aHAJIN3a yCIOBHsI OOOCHOBBIBATh BBIOOp (pU3MUECKON MOENH,
OTBEYAIOLIe TpeOOBaHUAM 3a/1auil, IPUMEHATh (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTHU U
NOCTyNaThl (PU3MUECKUX TEOPUM MpPH HCIOJB30BAHUM MATEeMAaTHUYECKUX METO/I0B
peumieHuss 3a1ad, IPOBOAMTH pacyéTbl HAa OCHOBAaHUMM MMEIOIIMUXCSA JaHHBIX,
aHAJIM3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH METO/IBI PEIEHUS C YUYETOM ITOITYYEHHBIX
pe3yIbTaTOB;

peliaTth KauecTBEHHbIE 3a/laud, TPeOYIOIIUE NPUMEHEHUs 3HAHMM W3 Ppa3HbIX
pasnenoB Kypca (U3MKM, a TaKKe MHTErpaldd 3HaHUM U3 JPYruxX HpeIMETOB
€CTECTBEHHO-HAYYHOI0 LHKJIA: BBICTPAWBAaTh JIOTMYECKYIO LETNOYKY PacCCyKICHUMN
C OIIOPOI Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKHUE SIBICHUS;

UCIOJb30BaTh TEOPETUUECKUE 3HAHUA JJIS OOBSICHEHHS OCHOBHBIX IPHUHIIMIIOB
paboThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB M TEXHOJIOTMYECKHX
IIPOLIECCOB;

OPUBOJUTH MPUMEPHI BKJIaJa POCCHUMCKUX U 3apyOekHBIX YUYEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B 00OBSICHEHHE MTPOLIECCOB OKPY’KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUM;

aHAJIM3UPOBaTh M OLIEHUBATh TOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOU
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOW C (PU3MYECKMMHM MpPOLECCaMH, C MO3UIMMA
HKOJIOTMYECKON 0€30MaCHOCTH, MPEICTABIEHUHN O pallMOHAIBHOM MTPUPOAOIIOIb30BAHUH,
a TaK)K€ pa3yMHOM MCHOJIb30BaHNUU JOCTUKEHUI HAYKH U TEXHOJIOTUH JJIs1 JAJIbHEUILIETO
Pa3BUTHUSI YEJIOBEUECKOTO OOIIIECTBA;

OPUMEHSTh pa3linyHble CHocoObl paboTel ¢ uHMOpManued QU3NYECKOTO
COJIEp)KaHUsSI C HKCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHM, MpHU
TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTMM JUIsl TIOUCKA,
nepepaboTKM UM TPEeAbABICHHUS Y4YeOHOM U HAYYHO-TIOMYJSIPHOW HH(POPMALINH,
CTPYKTYPUPOBAHMSI W MHTEpPIpETAuu HHPOPMALMM, TMOJYYEHHOM W3 pa3IMYHBIX
MCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATh MOJydYaeMyt0 MH(POPMAIIUIO U OLICHUBATh €€
JIOCTOBEPHOCTDH KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH, TaK M HA OCHOBE aHaJIN3a HCTOYHUKA
uH(popmanuu;

OpPOSIBIATh OPTraHM3allMOHHBIE U I103HABATEIbHBIE YMEHHS CaMOCTOSTEIBHOIO
OpUOOpPETEHUs] HOBBIX 3HAHWNW B IPOLECCE BBINOJHEHUS IPOEKTHBIX U y4eOHO-
UCCIIEI0BATENbCKUX padoT;

paboTaTh B IpyIle ¢ UCIOJHEHUEM Pa3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATD
paboTy TpyIIibl, PALMOHAIBHO PAaCHpPEAesATh AEATEIbHOCTh B HECTAHAAPTHBIX
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CUTYalMsIX, aJIeKBaTHO OLICHUBATh BKJIAJ KaXKJOTO M3 YYACTHUKOB I'PYIIIbI B pEIlICHUE
paccMaTpuBaeMoOM MPOOJIEMBI;

OpOSBJISATH MOTHUBALIMIO K Oyaymed  npodecCUOHANbHOM  JIeITeIbHOCTH
O CTIEIMAIBHOCTSAM (PU3UKO-TEXHUYECKOTO MPOpuIIs.

K xonity o0yuenus B 11 kiacce npeaMeTHbIE pE3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTpakaTh C(POPMUPOBAHHOCTh y 0O0YUaIOIIUXCSl YMEHU:

INOHUMAaTh pOJIb (PU3UKU B HKOHOMUYECKOM, TEXHOJIOTMYECKOM, COLMANIbHON U
THUYECKON cepax NeATeIbHOCTH YEJIOBEKa, pOJib U MECTO (PU3UKHM B COBPEMEHHOM
HAyYHOM KapTHUHE MHPA, POJIb ACTPOHOMHUU B MPAKTHUECKOU AESITEIBHOCTH YEJIOBEKA U
JanbHenIem HAayYHO-TEXHHMYECKOM  Pa3BUTHH, 3HAYCHHE onucaTelIbHOMH,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIBHOM M MPOTHOCTHYECKOW (yHKIMI (uznyeckoin
TEOPUH — OHJIEKTPOJUHAMUKH, CHEUUAIbHOM TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uky, poab GU3NUECKON TeopuH B (POPMHUPOBAHUU MPEACTABICHUA O (PU3UUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MUpa B OOLIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABIICHUN O IPUPOJIE;

pasznuyaTh YCJIOBHS NPUMEHHUMOCTH MoOJeNell (PU3NYECKUX Tel M IPOLIECCOB
(sABHEHUIT): OJHOPOJHOE  AJIEKTPUYECKOE M  OJHOPOJHOE MArHUTHOE  MOJH,
rapMOHHUYECKHE KOJIEOAHUs, MAaT€MAaTUYECKH MasTHUK, WIACANIbHBIA MPYKUHHBINA
MasTHUK, TAPMOHUYECKUE BOJIHBI, UICATbHBIA KOJICOATENbHBIA KOHTYD, TOHKAs JIMH3A,
MoJiesiel aToMa, aTOMHOTIO /ipa U KBAaHTOBOM MOJIENU CBETA;

pasznuyaTh yCiOBHs (FpaHMIbl, 00JacTH) TPUMEHUMOCTH (DU3UYECKHUX 3aKOHOB,
NOHMMAaTh BceoOUMil xapaktep (yHAAMEHTAIbHBIX 3aKOHOB W OrPAHMYEHHOCTh
MCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE MTPOLIECCHI U SIBJICHUS, UCTIONb3Ys
OCHOBHBIE€ TIOJIO)KEHHMSI M 3aKOHBl 3JEKTPOJMHAMHUKM U CHELHUAIbHOW TEOpUu
OTHOCUTEIBHOCTH (3aKOH COXPAaHEHHs 3JIEKTPUUYECKOro 3apsijia, cuia Ammepa, cuia
JlopeHnia, 3aKOH DBJIEKTPOMArHUTHOM WHAYKUMHM, npaBwio Jlenua, cBa3p JC
CAaMOMHAYKIIMH B JIEMEHTE 3JIEKTPUUYECKOM LIEMU CO CKOPOCThIO M3MEHEHHMSI CHIIBI TOKA,
MOCTYJIaThl CIIEUATIbHON TEOPUU OTHOCUTEILHOCTH DUHINTEIHA);

aHAIM3UPOBaTh U OOBACHATH KBAaHTOBBIE IMPOLIECCHl M SBJICHUS, HUCIOJIb3YS
MOJIOKEHUSI KBAHTOBOM (pU3UKH (ypaBHeHUE DiHIITEHA 11s poTroaddekTa, nmepBolil U
BTOpOM mocTynaTel bopa, mpuHIMI cOOTHOILIEHUs HeomnpenenéHHoctei I'eiizenOepra,
3aKOHBI COXPAHEHUS 3apsAI0OBOT0 U MACCOBOI'O YUCEN U SHEPTUU B SJAEPHBIX PEAKIUSX,
3aKOH PaJUOAKTUBHOIO pacnaaa);

ONMKCHIBATh  (PUBMYECKHE TPOLECChl M  SBJICHUS, UCIHOJIb3Ys  BEIUYMHBIL:
HaMpsHKEHHOCTh  DJIEKTPUYECKOTO  MOJS, MOTEHIMAT 3JIEKTPOCTATHYECKOro  TMOJI,
Pa3HOCTh IOTEHUHUAJIOB, HJIEKTPOABIKYINAs CWIA, WHAYKIUS MAarHUTHOTO IIOJI,
MarHuTHBIM IIOTOK, cwia Awmnepa, HHIYKTUBHOCTb, JJIEKTPOIABHKYINAS CHJIA
CaMOMHAYKIIMM, DHEPrUsl MAarHUTHOIO IIOJS NPOBOJHHUKA C TOKOM, PEIATUBHCTCKUI
UMITYJIbC, TIOJIHASL DHEPrUsl, SHEPTUsl MOKOSI CBOOOJHON YACTHIIbl, SHEPTUS U MMITYJIbC
(oTOHA, MaCCOBOE YUCIIO U 3aps] siApa, SHEPTUS CBSI3U s/1pa;
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OOBACHITH OCOOEHHOCTH MPOTEKaHUS! (PUINYECKUX SIBICHHM: AJIEKTPOMArHUTHAs
WHIYKIUS, CAMOUHJIYKIIMS, PE30HAHC, UHTEPPEPEHIIMS BOJIH, AUGpaKLUs, AUCTIEPCUs,
MOJTHOE BHYTPEHHEE oTpaxkeHue, (orolrnekrpuueckuit ahdext (horoaddekr), anbda-
u Oera-pacmajbl g1ep, raMmma-u3aydeHue sjaep, pu3ndeckre IpUHIIMIBI CIIEKTPAIIBHOTO
aHanu3a u padoThI Jlazepa;

ONpEeEIIATh HAIPABJICHNUE UHIYKIIMH MATHUTHOTO MOJIsi TPOBOJAHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JIopeHna;

CTPOUTh H300paX€HUE, CO37aBaeMOE€ IUIOCKAM 3€pKajioM, TOHKOW JHMH30H, M
pacCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHATh OCHOBOIIOJIATalOIIME ACTPOHOMHUYECKUE ITOHATHS, TEOPUA U 3aKOHBI
JUIs. aHali3a U OOBSCHEHUS (PU3MYECKUX MPOIECCOB, MNPOUCXOISAIIUX B 3BE3MAX,
B 3BE3/THBIX CUCTEMAX, B MEXKTAJTAKTUUECKOM cpefie; ABUKEHNS HEOECHBIX T, SBOJIOLINH
3BE3 M Beenennoi;

MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEJIMUUH C UCTIOIBb30BAaHUEM
NPSIMBIX U3MEPEHUH, MPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCHUMOCTH (U3MUECKUX BEIMYUH B BHAE TpadUKOB C y4ETOM
aOCOJIIOTHBIX ~ MOTPEIIHOCTEH W3MEPEeHMM, JeNlaTh BBIBOJALI MO  pe3yjibTaTam
UCCIIEIOBAHUS;

IPOBOJIUTH KOCBEHHbIE H3MEpEHUsl (DU3MYECKUX BEIMYUH, MPU STOM BBIOMPATh
ONTUMAJIbHBIA METOJ H3MEpPEHUs, OIICHMBATh aOCOJIOTHBIE W OTHOCHUTEIIbHBIE
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHMUIA;

IPOBOJMUTH ONBITBI 1O TMPOBEPKE MPEAJIOKEHHOW THUIOTE3bl: IUJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJTM3UPOBATH MOJYYCHHbBIC
pEe3yabTaThl U AeNaTh BEIBOJ O CTATYCE MPEIJI0KEHHON THIIOTE3bI;

ONUCHIBATh METO/IbI MOJIYYEHHUSI HAYYHbIX aCTPOHOMUYECKUX 3HAHUN;

coOmro1aTh IpaBuiIa 0€30MacHOTO TpyAa MPU MPOBEIEHUN UCCIIEI0BAHUM B paMKax
y4eOHOTO 3KCIEPUMEHTA, MPAKTHKyMa U y4yeOHO-HCCIEIOBATENbCKON M MPOEKTHOU
JEATEIBHOCTH C MCIHOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB M J1aDOpPaTOPHOTO
000opy1I0BaHUS;

pemath pacuy€THbIC 3a7a4d C SBHO 3aJaHHON M HESIBHO 3aJlaHHON (HU3WUYECKOM
MOJIEIIBIO: HA OCHOBAHUY aHAJIN3a YCIIOBUS BRIOUPATh (DU3NIECKUE MOJICIIN, OTBEUAIOIIINE
TpeOOBAHMIM 3a7a4M, MPUMEHATH (OPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThI
bU3MYEeCKUX TEOpUil TPH HCIOIH30BAHUA MAaTEMAaTUYECKUX METOJIOB PEIICHUsS 3ajad,
MPOBOJAUTH PACUEThl HA OCHOBAaHUU MMEIOIIUXCS JAHHBIX, AHAIM3UPOBATh PE3YyJIbTATHI U
KOPPEKTHUPOBATH METO/bI PEUIEHUS C YYETOM MOITYUYEHHBIX PE3YJIbTaTOB;

permaTh KauyeCTBEHHBIE 3a/laud, TPeOyrolue NPUMEHEHUS 3HAHWW W3 Pa3HbIX
paszenoB Kypca (U3MKH, a TaKkKe HWHTETpallMM 3HAHWK W3 JPYrHUX TNPEIMETOB
€CTECTBEHHO-HAYYHOTO IHUKJIA: BBICTPAMBATH JIOTMYECKYI0 LEMNOYKY PaCCYKICHUU
C OTMOPOY HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PU3UUECKHE SIBJICHHUS;

WCIIOJIh30BaTh TEOPETUYECKUE 3HAHUSA I OOBSICHEHHS OCHOBHBIX MPUHIIUIIOB
paboThl HM3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJOTUYECKUX
IIPOLIECCOB;
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OPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekHBbIX YUYEHBIX-(PU3UKOB
B Pa3BUTHE HAyKH, B 00BICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
U TEXHOJIOTHUM;

aHAIM3UPOBaTh M OICHUBATh TMOCIEACTBUS OBITOBOM U TPOW3BOJICTBEHHOU
NESATEIbHOCTH 4YEJOBEKa, CBSA3aHHOW C (DU3MUECKUMHU MPOLECCaMU, C TO3UIHMA
HKOJIOTMYECKON 0€30MacHOCTH, MPEACTABICHUN O pallMOHAIBHOM MIPUPOJONOIB30BAHNH,
a TaK)Ke pa3yMHOM MCHOJIb30BaHUHU JOCTUKEHUN HAYKHU U TEXHOJIOTUH JIJIs1 TalIbHEUIIEro
Pa3BUTHS YEJIOBEUECKOT0 OOIIECTBA;

NPUMEHATh Ppa3luYHble CIMOCOOBl paboThl ¢ HHPOpMAIHMel (U3UYECKOTo
COJEp’KaHUSI C HCMHOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJOTHA,
IPU 3TOM HCHOJB30BATh COBPEMEHHbIE MH(MOPMALMOHHBIE TEXHOJIOTMH ISl TOWCKAa,
nepepaboTKi M NPEAbSIBICHUS Y4YEeOHOM W Hay4yHO-TNOMYJSpHOW HH(OpMAaINH,
CTPYKTYPUPOBAHHUS W MHTEpPIpETaluyd HHPOPMALMH, MOJYYEHHOW M3 Pa3IMYHBIX
MCTOYHHUKOB, KPUTUYECKU aHAIU3MPOBATh MOJY4aeMyl0 MH(POPMALIMIO U OLIEHUBATH €€
JIOCTOBEPHOCTH KaK Ha OCHOBE HMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE aHAJIN3a UCTOYHUKA
uH(popManuu;

OPOSABJIATh OPraHU3ALUMOHHBIE W IIO3HABATEJIBHBIE YMEHHUS CaMOCTOSATEIBHOIO
OpUOOpeTEeHUs] HOBBIX 3HAHUW B IPOIECCE BBINOJHEHUS IPOEKTHBIX U y4eOHO-
UCCIIEIOBATENIbCKUX paldoT;

paboTaTh B rPYIIE C UCTIOTHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, TUIAHUPOBATH
pa®oTy Trpynmbl, palUoOHAIbHO paACHpPENeNiaTh JEATENbHOCTh B HECTAaHAAPTHBIX
CUTYallMsIX, aJIeKBaTHO OLEHUBATh BKJIAJ KaXKI0rO U3 YYACTHUKOB I'PYIIIBI B PEIICHHE
paccMaTpuBaeMoil mpoOJIeMbl;

MpOSIBJISITh MOTHBALMI0O K Oyaymiedl  mpodeccHOHanbHOM — AesTENbHOCTU
M0 CHEIUATIBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQuIIs.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosanue
No KommuectBo OCHOBHEIE BUEI JIEATEIILHOCTH
pa3ziesioB U TEM [IporpammHoOe coaepkaHue
n/n 4acoB oOyJaromuxcs

y4eOHOTro IIpeiMeTa

Paznen 1. Hayuynblid MeTOx Il

O3HAHUS PUPOABI

1.1

Hayunbiii meton
MTO3HAHUA TPUPOIBI

6

®duzuka — pyHAaMEHTaIbHAs HayKa

o mpupoze. Hayunsiit MeTos1 mo3HaHus
¥ METOJIBI UCCIICTOBAHMS (PU3NUECKIX
SIBJICHUM.

DKCIEpUMEHT U TEOpHUs B Mpoliecce
no3HaHus npupoasl. Habmonenue u
AKCIIEPUMEHT B (PU3UKE.

Cnioco6bl u3mMepenus GU3nIecKux
BEJTUYHH (aHAJIOTOBBIC U ITU(POBBIC
U3MEpPUTETBHBIC PUOOPHI,

KOMITIBIOTCPHBIC 1aTYNKOBLIC CI/ICTGMBI).

[TorpentnocTn u3MepeHUi GU3MIESCKIX
BETUYUH (a0CONIOTHAS U
OTHOCHUTEJIbHAs).

MopenupoBanue PU3NIECKUX SIBICHUIMA
U TIpoIieccoB (MaTepuaabHas TOUuKa,
a0COJIFOTHO TBEPIOE TEII0, acanbHas
J)KUJKOCTh, UJCaJIbHBIN I'a3, TOUCUHbBIN
3apsin). ['unoresa. dusnyeckuii 3aKoH,

VYyacrtre B IUCKYyCCUU O POJIU
(du3ndecKkoil Teopun B pOpMHUPOBAHUN
IpeJICTaBICHUN 0 (PU3NUECKOI KapTUHE
MUpa, MECTE (PU3HYECKOU KapTUHBI
MUpa B 001LEM psiJly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEICTABICHUIA
0 MPUPOJIE.

N3ydeHne NOHATUN «TUIIOTE3a»,
«puznueckuii 3aKoH», «puznyeckas
TEOPHSI».

PaccMmoTpenue rpanui] IpuMEHUMOCTH
(bU3HYECKUX 3aKOHOB.

CpaBHeHHE U3MEPEHUI (PU3NUYECKHUX
BEJIMYMH MIPU IMOMOIIM aHAJIOTOBBIX U
IU(POBBIX U3MEPUTETHLHBIX TPUOOPOB,
HaIrpumep, Mpu U3MEPEHUU CUIIBI TOKA U
HaIPSDKEHUS B LEMU OCTOSHHOIO TOKa
MIPY MOMOIIHM AHAJIOTOBBIX U IU(POBBIX
U3MEpPUTENBHBIX TPUOOPOB.
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IPaHULbl €T0 MPUMEHUMOCTH.
dusnyeckas TeOpHUsl.

Ponb u MecTo pusuku B popMUpOBaHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA,
B IIPAKTHUYECKOM JAEATEIbHOCTH JOEH

OcBoeHmEe CrIOCOO0B OLIEHKH
IIOIPEIIHOCTEN H3MEPEHUM.

OcBOCHHE OCHOBHBIX MTPUEMOB PaOOTHI
¢ udpoBoii TabopaTopueit o Gpu3nKe,
HAIpUMeEp, MPH U3MEPEHUU PUZNIECKUX
BEJIMYWH TIPU TTIOMOIIIH KOMITBIOTEPHBIX
JTaTYNKOB

Hroro mo pazaemy 6
Pa3zgen 2. Mexanuka
2.1 | Kunematuka 10 MexaHn4yecKkoe IBIKEHUE. [TpoBeeHE KOCBEHHBIX U3MEPECHUN

OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nerkeHus. Cucrema oTcyeTa.

[Ipsimas n oOpaTHas 3a]Ja4l MEXaHUKH.
Paanyc-BekTop MarepuanbHON TOUYKH,
€ro MPOEKIIMU HA OCU CUCTEMBI
KOOpAMHAT. TpaeKTopusi.
[Tepememnienue, CKOpOCTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb) U
YCKOPEHUE MATEPUATILHOU TOYKH, UX
IIPOEKLIMM HA OCU CUCTEMBI KOOPAUHAT.
CrioxeHne nepeMeIeHnil U CI0KEHHE
CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE
IIPSIMOJIMHENHOE IBUKEHHUE.
3aBUCUMOCTb KOOPAUHAT, CKOPOCTH,
YCKOPEHHs U ITyTH MaT€pUaIbHON TOUYKHU
OT BPEMEHH U UX TPaPUKH.

MTHOBEHHOM CKOPOCTHU U YCKOPEHHUS
T€JIa, B TOM YUCJIE YCKOPEHUS
CBOOOHOTO MaJeHUs, TPOBEICHUE
WCCJICIOBAHUS 3aBUCUMOCTEN MEXKTY
(hbU3NYSCKUMU BeIMUMHAMU (TTyTH

OT BPEMEHH MPU PABHOYCKOPEHHOM
JBIDKEHUH, TIEPUOJIa 0OpaIlleHUS
KOHMYECKOTO MasITHUKA OT €ro
MapaMeTpPOB) U OTBITOB 10 IPOBEPKE
MPEIJIOKEHHON THUIIOTE3BI

MIPU U3YYEHUH PABHOYCKOPEHHOTO
MPSAMOJIMHEMHOTO ABVKCHUS, TBUKECHUS
Tesa, OPOILIEHHOTO TOPU30HTAJIBHO,
JBIDKEHUS Teja M0 OKPY>KHOCTH

C IOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO.
OmnpeneneHne abCOMIOTHBIX U
OTHOCHUTENBHBIX NOTPEITHOCTEMN
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CBobOoHOE TazieHne. Y CKOpeHue
cBOOOMHOTrO MajieHus. /BrkeHme tena,
OpOILIEHHOTO MO/ YTIIOM K TOPU30HTY.
3aBUCUMOCTb KOOPJAMHAT, CKOPOCTH U
YCKOPEHHUS MaTEPUAIbHON TOUKHU

OT BPEMEHHU U UX rpapuKH.
KpuBonuneiiHoe n1BrxeHue. [IBrxeHne
MaTepUAIIBHON TOYKH IO OKPY’KHOCTH.
VYrnoBas u JInHENHas CKOpoCTh. llepuon
¥ 4yacToTa oOpalleHusl.
enTpocTpemuTenbHOE (HOPMAIBHOE),
KacaTeJlbHOE (TaHI€HUUAJIBbHOE) U
IIOJIHOE YCKOPEHNE MaTepUaIbHON
TOYKH.

TexHuyeckue ycTponcTa u
TEXHOJIOTHYECKHE MPOLIECCHI:
CIUIOMETp, ABUKEHUE CHAPSIIOB,
LIETIHbIE, [IECTEPEHYATHIE U PEMEHHBIE
nepeaayu, CKOPOCTHbIC TUPTHI

U3MEpeHU PU3NUECKUX BEIMYHUH.
OneHka rpaHmIl MOrPEeIHOCTEMH.
N3ydenune Moenu CucTeMsl OTCUETA,
CpaBHEHUE IMYyTEU, TPACKTOPHI,
CKOPOCTEN JBUKEHUS OJTHOTO U TOTO ke
T€JIa B Pa3HBIX CUCTEMAX OTCUETA.
AHanu3 pa3HbIX CIOCOOOB
VICCIICIOBAHUS BVKCHHM.
PaccMmoTpenue nmpeaenbHoro nepexona
Y U3MEPEHNE MTHOBEHHOU CKOPOCTH.
MonenupoBaHue npeodpa3oBaHUs
JIBHKEHUH C UCIIOJIb30BAHUEM
MEXaHU3MOB, U3yUEHHUE
npeoOpa3oBaHus YIrIOBONH CKOPOCTH

B PELYKTODE.

AHanu3 HanpaBJIeHUs1 CKOPOCTH

MPU JBUKEHUU IO OKPYKHOCTH.
Pemienne pacu€THbIX 33724 C SIBHO
3aJaHHOU U HEIBHO 3aJJaHHOU
(U3UIECKON MOJIEITBIO C
UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
hopMyJT KHHEMATHKHU.

Pemienne kauecTBEHHBIX 3a/1a4,
TpeOYIOIIKX MPUMEHEHUS 3HAaHU N

10 KHHEMATHUKe.

OObsicHEHUE YyCTpOMCTBA U TPUHIUTIA
NEUCTBUS CIUAOMETPA, LIETTHBIX,
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HIECTEPEHYATHIX U PEMEHHBIX IIepe/iay,
CKOPOCTHBIX JTU(TOB.

OObsicHEeHUE IBMKCHHS CHAPSIJIOB.
Onpenenenue yclioBUil NPUMEHUMOCTH
Mojieniell PU3NUECKHX Tel U MPOLIECCOB
(sBIIEHMI ): MaTepuaIbHas TOUYKa,
PaBHOYCKOPEHHOE JABUKEHUE,
cBOOO/IHOE MaJICHUE.

BrimonHnenne yueOHbIX 3a1aHUI

Ha aHaJIM3 MEXaHUYECKUX MPOLIECCOB
(sIBJIEHMIT) C UCTIOJIL30BAHUEM
OCHOBHBIX IOJIOKEHUI U 3aKOHOB
KMHEMAaTUKU: OTHOCUTEIbHOCTh
MEXaHUYECKOTO JIBIKECHUS, (HOPMYJIbI
KMHEMAaTUKHA PaBHOYCKOPEHHOTO
IBWKEHUS, TpeoOpa3oBanus ["anumnes
IUISI CKOPOCTH M TIEPEMEILICHHUS.
Hcnons3zoBanue [ T-texnonornii

pHu padoTe ¢ TONOJHUTETbHBIMU
HMCTOYHUKAMU WH(OPMAITUH TI0 TEME,
X KPUTUYECKUM aHAJIU3 U OLICHKA
JOCTOBEPHOCTH

2.2

JlnHamMuka

10

[Tepseb1it 3akoH HproTOHA.
NuepuuanbHbie CUCTEMBI OTCYETA.

[IprHIMD oTHOCUTENBHOCTH [ anuiies.

HeunepuunanbHble cCTEMBI OTCUETA
(ompenenieHue, IpUMEpHI).

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
PABHOJEUCTBYIOLIEN CHIT U
K03 duUlIeHTa TPEHUS CKOJTBKEHUS,
IIPOBE/ICHHUE UCCIIEJOBAHUS
3aBHCUMOCTEHN (PU3NUECKHUX BEININH
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Macca tena. Cuina. [IpuHumn
CyINEPIIO3ULINU CHUJL.

Bropoii 3akon HeroToHa

JUISL MATEPUATIBHOW TOUYKH.

Tperuit 3akoH HeroTOHA 11714
MATEPUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHS.
DKBHUBAJIEHTHOCTh T'PaBUTALIMOHHON U
VHEPTHOU MaCCBI.

Cuina TsxecT. 3aBUCUMOCTh YCKOPEHUS
CBOOOJTHOTO MaJICHUS OT BBHICOTHI

HaJl TOBEPXHOCTBIO IUIAHETHI U

OT reorpauyecKou MUPOTHI.
JIBroKeHne HeOECHBIX TEN U UX
CIyTHUKOB. 3akoHbl Kerepa.

[IepBas kocMHuueCKasi CKOPOCTb.

Cuna ynpyrocru. 3akoH [ 'yka. Bec Tena.
Bec Tena, nBuKyIerocs ¢ yCKOpeHueM.
Cuna tpenns. Cyxoe tpenue. Cuna
TPEHUS CKOJILXCHUS U CUJIa TPEHUS
nokos. Koagdumuent tpenus. Crma
CONIPOTHUBJICHUS TP IBUKEHUHU TETa

B KMJIKOCTH MJIM ra3e, €€ 3aBUCUMOCTh
OT CKOPOCTH OTHOCUTEIIBHOTO
JBH>KCHUSL.

JaBnenue. [ ' mapocraruueckoe
napienue. Cuna Apxumena.
TexHnYecKne yCTporucCTBa

(cun ynpyroctu, BO3HUKAIOIIUX

B IIPYKUHE U PE3MHOBOM 00paslie,

OT uX JAedopMaliK) U OIBITOB

IO MPOBEPKE MPETI0KEHHON TUIOTE3bI
MIpY U3YYECHUH JIBUKEHUS OpycKa

M0 HAKJIOHHOM TJI0CKOCTH, JBUKEHUS
CUCTEMBI CBSI3aHHBIX TeJ, AehOopMaIiu
Te.

Onpenenenue aOCOMIOTHBIX U
OTHOCUTEJIBHBIX TOTPEITHOCTEN
U3MepeHU PU3NIECKUX BEINYUH.
OueHka rpasul] MOrPEITHOCTEN.
HccnenoBanne IBIKEHUS CUCTEMBI TEIT,
CBSI3aHHBIX HUTHIO, TIEPEKUHYTOU Yepe3
NErkui OJIOK, TBUKEHUS OpycKa

10 HAKJIOHHOM TUIOCKOCTH

C MepeMEHHBIM KOA(PPHUIIMEHTOM TPEHUS,
JIBYDKEHUS TPy3a Ha Bally C TPCHUEM.
HaOmronenne OB eHus Tl

B MHEPIUATBHBIX U HCMHEPIIHATBHBIX
CHUCTEMAax OTCYETA, HAIIPUMED, KAUCHUS
JBYX MUAJTUHAPOB WJIH IIAPOB Pa3HOM
MacChl C OJJUHAKOBBIM YCKOPCHHEM
OTHOCUTEILHO HEMHEPIIUATLHOMN
CHUCTEMBI OTCYETA.

N3yuyenune neHTpoOEKHBIX MEXaHU3MOB.
CpaBHeHME CUJI TPEHUS MTOKOS, KaueHUs
U CKOJIbKCHHUSI.
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N TCXHOJOTNMYCCKHC ITPOLCCCHI:
IMOAIMINITHUKH, ABUKCHUC
HNCKYCCTBCHHBIX CITYTHHUKOB

Perienne pacu€THbIX 337124 C SIBHO
3aJITaHHOMN 1 HESIBHO 3aJIaHHON
busznuecKoil MOJENbIO

C HUCTI0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT KHHEMATUKHU U JTUHAMUKU.
Pemienne kauecTBEHHBIX 3aj1a4,
TpeOYIOIUX MPUMEHEHUS 3HAHUN

110 KHHEMATUKE U TMHAMUKE.
OOBsicHEHUE YCTPOINCTBA U IPUHLIATIA
JEeUCTBUS TTOAIIUITHUKOB.

OOBsicHEHUE IBUXKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Onpenenenue yCinoBUil MPUMEHUMOCTH
Mozesnel (GU3NIECKUX TeJ U MPOIIECCOB
(s1BIIEHUI): MHEpLIUATIbHASL CUCTEMA
OTCYETa, MaTepuabHas TOYKa,
abCcomoTHO yrnipyras nedopmarusi.
BrlnonHenne y4yeOHbIX 3a1aHHM

Ha aHaJIu3 MEXaHWYECKUX MPOIECCOB
(sIBJIEHMIT) C UCTIOJIB30BAHUEM
OCHOBHBIX MMOJIO)KEHUHN U 3aKOHOB
TUHAMUWKH: TpH 3aKkoHa HbroTOHA,
MIPUHLIAI OTHOCUTEILHOCTH [ anues,
3aKOH BCEMUPHOT'O TATOTEHUSI.

Paborta B rpynnax npu o0CyXaeHUU
BOIIPOCOB MEKXIPEAMETHOTO XapaKTepa
(Hanpumep, o TeMe «/IBrxenue

B IIPUPOAE)
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2.3

Cratuka TBEPIAOTO
TeIa

AGCOIOTHO TBEPOE TETIO.
[TocTtynarenbHOE 1 BpaIIATEIbHOE
JIIBUYKEHUE TBEPIOTO Tesia. MOMEHT
CHJIBI OTHOCUTEIIBHO OCH BPAlCHUS.
[Ineyo cunbl. CiioXkeHue CHil,
MPUWIOKEHHBIX K TBEPIOMY TETY.
LlenTp TsKxecTH TENA.

Y ciioBust paBHOBECHS TBEPIOTO TENA.
YcronunBoe, HEYCTOMYUBOE,
0e3pa3TuyHOe PaBHOBECHE.
TexHuueckue ycTpoucTsa u
TE€XHOJIOTMYECKHUE MPOLIECCHI:
KPOHILUTENH, CTPOUTEIIbHBIN KPaH,
pemeTyarbie KOHCTPYKLIUU

IIpoBenenne uccnenoBaHus yCIOBUN
paBHOBeCHA TBEPAOTO TENA, UMEIOIIETO
OCh BpAILIEHUS; KOHCTPYUPOBAHHE
KPOHIITEHHOB M Pacuér CUJI YIPYroCTH;
U3Yy4YEHUE YCTOMYMBOCTH TBEPIOTO TENA,
MMEIOIIIETO IJIOIA/b OTIOPHI.

Pemienne pacu€THbIX 3a/1a4 € ABHO
3aJaHHOU U HEIBHO 3aJJaHHOU
(bU3UYECKON MOJIEIBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMyJ CTaTHKHU.

Pemienne kauecTBEHHBIX 3a/1a4,
TpeOYIOIMUX MPUMEHEHUS 3HAHU T

10 CTAaTHKE.

OObsicHEeHUE YCTPOUCTBA U MPUHITUTIOB
JNEUCTBUS KPOHILUTENHA, CTPOUTEIBHOTO
KpaHa, peméTyaThiX KOHCTPYKITUH.
Onpenenenue ycIOBUA MPUMEHUMOCTH
Mojenel (U3nYecKux Tell: adCOIOTHO
TBEPIOE TENO.

BrinonHeHne y4eOHbIX 3a/1aHHIMA
Ha aHaJIU3 MEXaHUYECKUX MPOIIECCOB

(sBJIEHMI) C UCTIOJB30BAHUEM
OCHOBHBIX MOJIO)KEHUHN U 3aKOHOB
CTaTHKH: YCIIOBUS paBHOBECHS TBEPIOTO
Tena
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2.4

3aKOHBI COXpaHCHHUA B
MCXaHHKE

10

Nmnynbee MaTepuanbHON TOUYKH,
CHUCTEMBI MaT€pUaIbHbIX TOYEK. LIeHTp
Macc CUCTEMbI MAaTEPUAIbHBIX TOYEK.
Teopema 0 IBMKEHUU LIEHTPA Macc.
NmMnysibe cuibl 1 NI3MEHEHUE UMITYJIbCa
Tena.

3aKOH COXpaHEHHUS UMITYJIbCA.
PeaktuBHOE BHXKEHUE.

MoMeHT nmnysibca MaTepUaJIbHOU
TOYKH. [IpeacrasiieHre 0 COXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAIBHBIX
IIOJISIX.

PaGota cuiibl Ha MaJoM U Ha KOHEYHOM
nepemMetennu. I'paduueckoe
peaCcTaBIeHUE PA0OTHI CUIIBI.
MoOHOCTE CUJIBI.

Kunernueckas sHeprus MmaTepuaibHON
Touku. Teopema 00 U3BMEHEHUH
KMHETUYECKOW SHEPTUU MaTEPUATBbHON
TOYKH.

[ToTeHnMabHBIE U HEMOTEHIIUATILHBIE
cunsl. [loTeHIIManbHas SHEPTrUsl.
[ToTeHuManbHast SHEPTUSI yIPYTO
nehOpMUPOBAHHON TIPYKUHBI.
[ToTreHunanbHast 3HEPrUs TEIa

B OJIHOPOJIHOM IPaBUTALIMOHHOM IIOJIE.
[ToTeHuManbpHast SHEPrus Tena

[IpoBeneHre KOCBEHHBIX U3MEPEHUIN
MMITyJIbCa TeJla, KHHETUYECKOHN 1
MOTEHIMAJIBHON YHEPIruu Tela,
MOITHOCTH CHUJIbI; IPOBEJACHUE OMBITOB
10 IPOBEPKE MPEAJIOKEHHON TUTTOTE3BI
MIPU U3YUYEHUH PABHOYCKOPEHHOTO
MPAMOJIMHEWHOTO ABUKCHUA U
B3aMMOJCHCTBUS TEI.

Omnpenenenue aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MepeHu PU3NUECKUX BEJIMUUH.
OneHka rpaHul] HOrPEUIHOCTEN.
IIpoBeneHune 3xcrniepumMenTa 1no
CpPaBHEHUIO U3MEHEHUS UMITYJIbCA TEJa
C UMITYJILCOM CHUJIbI, U3MEHEHUS
MOTEHIIMAJIBHOW YHEPTUU TIPYKUHbI

C pabOTOM CUJIbI TPEHHUS.
HccnenoBanue coxpaHeHUs UMITYJIbCa
MpU yIPYroM B3aUMOJICHCTBUH,
COXpaHCHHMS YHEPTHH MPH CBOOOTHOM
MaJCHUH.

Omnpenenenne pabOTHI CUITBI TPEHUS
MIpU IBUKEHUU Teja M0 HAKJIOHHOMN
IUIOCKOCTH.

HabGmronenne u o0bsicHeHHE
PEAKTUBHOIO IBUYKECHMUSI.

Pemenue pacdy€THbIX 3a71a4 € SIBHO
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B T'PABUTALMOHHOM I10JI€ OJJTHOPOAHOTO
mapa (BHyTpH U BHE 1Iapa).

Bropas kocmudeckast CKOpOCTb.

TpeTbst KocMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HETIOTEHITMATIBHBIX CHII

C U3BMEHEHUEM MEXaHUYECKOW SHEPTUU
CUCTEMBI TeJI. 3AKOH COXPaHECHUS
MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHMUS.
YpaBHeHnue bepHyiu i uaeanbHOU
KUJKOCTH KakK CJIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOU YHEPTUH.
TexHudeckue yCTpoucTBa u
TEXHOJIOTUYECKHUE MPOLIECCHI: JBUKEHUE
paKeT, BOJAOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, THPOCKOM, (PUTypHOE KaTaHue
Ha KOHbKax

3aJITaHHOM M HESIBHO 3aJaHHOU
busznuecKoil MOJENbI0

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJT MEXaHUKHU.

Pemenne kauecTBEHHBIX 3a/a4,
TpeOYIOIUX MPUMEHEHUS] 3HAaHU N

110 MEXaHUKE.

OObsicHEHUE IPUHLUIIOB ICUCTBUS
BOJIOMETA, KONEPA, MPYKUHHOTO
MUCTOJIETA, TUPOCKOIIA.

OOBbsicHEHUE ABUKEHUS PAKET,
(GUrypHOTO KaTaHus HA KOHbKaX.
Onpenenenue yCaoBUl MPUMEHUMOCTH
Mozelnen (PU3MIEeCKUX TeJ U MPOLIECCOB
(stB7IeHMI): aOCONIOTHO YIIPYTO€ U
a0COJIFOTHO HEYNIPYTO€ CTOJIKHOBEHMUSI.
BrlnonHenne y4yeOHbIX 3a1aHHM

Ha aHaJIN3 MEXaHUYECKUX MPOLECCOB
(s1BJIEHUI) C UCTIOIB30BAHUEM 3aKOHOB
COXPAHEHUS B MEXAHUKE: 3aKOHBI
COXpaHEHUS UMITYJIbCa U MEXaHUYECKON
SHEPTrHUH, CBSI3b PAOOTHI CHIIBI C
M3MEHEHUEM MEXAHUYECKON SHEPTHH
Tena.

Ucnonb3oBanue | T-rexHonoruii npu
paboTe C NOMOTHUTEILHBIMU
MCTOYHUKAMU UH(OPMAIUU 110 TEME,
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VX KPUTUYECKUH aHAIU3 U OLICHKA
JOCTOBEPHOCTH

Hroro no pazneny

35

Paznen 3. MouiekyasipHasi pu3NKa ¥ TEPMOAMHAMHUKA

3.1

OCHOBBI
MOJIEKYISIPHO-
KUHETHUYECKOU
TEOpUHU

15

OCHOBHBI€ MOJIOKEHUS MOJIEKYIISIPHO-
kuHetnyeckout Teopun (MKT), nx
onbITHOE 0OocHOBaHue. [{uddysus.
BpoyHnoBckoe nBmkeHue. Xapaktep
JBIKEHUS U B3aUMOJCHCTBUS YaCTHI]
BellecTBa. Mozenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX MoJener. Macca u
pa3Mepsl MOJIEKYJT (aATOMOB).
KonunuectBo BemecTsa.

IToctostnHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u
cniocoOrI €€ n3mepenus. [1lkana
temneparyp Llenbcus.

Mopenb uaeanbHOro rasa

B MOJICKYJISIPHO-KUHETUYECKOM TEOpHUU:
YaCTHUIIbI Ta3a JIBHXKYTCSI XaOTUYECKHU U
HE B3aUMOJICHCTBYIOT APYT C IPYTOM.
["a30BbIC 3aKOHBI. Y paBHECHUE
MenneneeBa—Kaneiipona. AGcomoTHast
TeMmriepaTypa (1Kana TeMieparyp
KensBuna). 3akon [lanpToHAa.

IIpoBeneHne n3MepeHnii mapameTpoB
rasa, poBEJICHUE UCCIIEI0BaHUN
3aBUCUMOCTEN (PM3UYECKUX BEIIMUUH U
OTIBITOB T10 MPOBEPKE MPETIOKEHHOMN
TUIIOTE3bI TPU U3YUYEHUU YCTAHOBIICHHS
TEIJIOBOTO PABHOBECHSA U U30ITPOLIECCOB
B razax.

OmnpeneneHne abCOMIOTHBIX
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEepeHU (PU3NIECKUX BEIMYHUH.
OneHka rpaHul HOrPENIHOCTEN.
DKClepuMeHTaIbHas MTPOBEpKa
YpaBHEHUS COCTOSIHUS MACATbHOTO Ia3a.
N3yuenne moenet: IBUKEHUS YaCTHII
BEIIIECTBA, OPOYHOBCKOTO JBUKEHHUS.
onbITa llITepHa, KpUCTAITUNYECKUX
PELIETOK.

Pemienne pacu€THbIX 3a/1a4 € IBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hbU3UYECKON MOJIETIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dhopmMyIs1 MOJIEKYISIpHON (DU3UKH.
Pelienne kaueCTBEHHBIX 3a/1a4,
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N3onpoueccsl B naeaapHOM rase

C NOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA.
['paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

CBsi3b MEXKy JaBJICHUEM U CPETHEN
KUHETUYECKOU SHEPTUEH
MOCTYIMATEILHOTO TEMIOBOTO JBHKEHUS
MOJIEKYJI HJI€AIbHOIO ra3a

(OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-
KUHETUYECKON TEOPUU UICATHHOTO
rasa).

CBs13b a0COJIIOTHOM TEMIIEPATYPBI
TEPMOJIMHAMHUYECKOU CUCTEMBI

CO CpeHEW KUHETUUYECKON dHEPTrUEn
IIOCTYIIATEIBHOIO TEIIOBOTO JBUKEHUS
e€ yacTuLl.

TexHuyeckue ycTponcTBa u
TE€XHOJIOTHYECKHUE MMPOLIECCHI:
TEPMOMETp, OapOMETp, MOTyUEHUE
HAaHOMATEpUAJIOB

TpeOYIOIUX MPUMEHEHUSI 3HAaHU N

110 MOJIEKYJISIPHOH (pU3HKeE.
OOBsiCHEHUE YCTPOMCTBA U IPUHITUTIA
JENCTBUSA TEPMOMETpa, bapomeTpa.
OOBbscHEHHUE MOTyYeHUs
HaHOMATEPHUAJIOB.

Ornpenenenue ycloBUil MIPUMEHUMOCTH
Mojienel (PU3NYECKUX T U MPOIIECCOB
(sBIeHU): MoJienielt ras3a, JKUJIKOCTH U
TBEPAOTO (KPUCTAINIMUECKOTO) Tea,
WJICATBHOTO rasa.

Brimonnenue yueOHBIX 3a1aHUN

HAa aHaJIMU3 TEIJIOBBIX IIPOLECCOB
(sIBJIEHUIT) C UCTIOJIB30BAHUEM
oCHOBHBIX noJsioxkeHnit MKT u 3akoHOB
MOJICKYJIAPHOM (PU3UKH: CBSI3b JaBICHUS
HJICaIbHOTO ra3a Co CpeaHen
KUHETUYECKOU IHEPTUEN TETLIIOBOTO
JIBWKEHUS U KOHLICHTpAIUEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEIIECTBA
CO CpeaHE KHHETUYECKON dHEprueu
TETJIOBOTO JBUKEHHUSI €r0 YaCTHII,
CBSI3b JABJICHUS UJICAUTHBHOTO rasza

C KOHLICHTPALIUEN MOJIEKYJ U €r0
TEMIIEpaTypOy, ypaBHEHHUE
MenpaeneeBa—Kianelipona
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3.2

TepmoauHamMuka.
TemnoBbIe MaIMHEI

20

Tepmoaunamuueckas (T/l) cucrema.
3azaHue BHEIIHUX yCIOBUI

JUISL TEPMOJAMHAMUAYECKON CUCTEMBI.
BHeninue u BHyTpeHHUE TapaMeTPhI.
[TapameTpbl TEpMOTMHAMHUYECKOU
CUCTEMBI KaK CpEHUE 3HAUCHUS
BEJINYMH, OIIMCHIBAIOIINX €€ COCTOSIHUE
Ha MUKPOCKOITMYECKOM YPOBHE.
Hynesoe Hayano TepMoaAMHAMHUKMY.
Camonpon3BoibHas penakcanus
TEPMOJNHAMHYECKON CUCTEMBI

K TEILUIOBOMY PaBHOBECHIO.

Mopenb uneanbHOro rasa

B TEPMOJMHAMHKE — CUCTEMA
YPAaBHEHHI: ypaBHEHUE
MenneneeBa—KianenpoHna u
BBIpaKEHUE VISl BHYTPEHHEU SHEPTUHU.
VY cl10BUSI MPUMEHUMOCTHU 3TOW MOJICIIN:
HU3Kasi KOHUEHTPAlKs YaCTHI], BBICOKHE
TeMmueparypsl. BelpaxkeHue

JUIsl BHYTPEHHEH dHEepruu
OJTHOATOMHOT'O HJI€AJIBHOTO Ira3a.
KBa3zucrarnueckue u HeCTaTUYECKHE
IIPOLIECCHI.

DnemMeHTapHas paboTa

B TEpMOJAMHAMUKE. Bbruucienue
paboThl Mo TpaduKy mporiecca

N3mepenue yaenpHON TEMI0EMKOCTH
Pa3HbIX BEIIECTB, X CPABHEHMUE,
MIPOBEICHNE UCCIIEAOBAHUMN
3aBUCUMOCTEH (M3MUECKUX BEIUIUH U
OTIBITOB T10 MTPOBEPKE MPEIJIOKECHHOMN
TUIIOTE3bI TPU U3YUYEHUH MPOIIECCOB
Ter1I000MeHa U ainabaTHOro MpoIlecca.
OmnpeneneHne abCOMIOTHBIX
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
M3MEepeHUN (PU3NUECKUX BEITUYHH.
OueHka rpanui] NOTPEIIHOCTEN.
N3ydeHne B3aMMOCBSI3U YHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TeMIIepaTypbl KUTIEHUS KUJIKOCTEH.
N3yyeHue TennoBbIX ABUTATEIICH

C UCIIOJIb30BaHUEM KOMIBIOTEPHBIX
MOJICJIEH.

HccnenoBanue pa3HbIX ClIOcOO0OB
W3MEHEHUS] BHYTPEHHEU SHEPruMu.
Pemenue pacu€THBIX 3a7a4 C IBHO
3aJITaHHOMN U HESIBHO 3aJIaHHON
(hbU3UYECKOM MOJIECIIbIO

C MCITOJIb30BaHNEM OCHOBHBIX 3aKOHOB
U GopMyJT MOJIEKYJIIPHOU (DU3UKHU

1 TePMOAUHAMHUKH.

Pemenre kauecTBEHHBIX 3aj1a4,
TpeOYIOMUX MPUMEHECHHS 3HAHU T
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Ha pV-auarpamme.

Teronepenaya kak cnocod U3MEHEHUS
BHYTPEHHEW YHEPTUH
TEPMOAUHAMHYECKON CUCTEMBI

0e3 coBepieHust padboTel. KonBekius,
TEIUIONPOBOHOCTD, U3TyUYCHUE.
KonunuectBo Tennotsl. TennoéMKocTh
Tena. Y IeNbHasg U MOJIsIpHas
TEITOEMKOCTH BELIECTBA. Y paBHEHUE
Maiiepa. Y nenbHast TEIIOTa CrOPAHUS
TOIIMBA. Pacuér KommuyecTBa TEeIIOTHI
npu Teronepenaye. [lonstue

00 amrabaTHOM MpoIiecce.

[IepBbIii 3aKOH TEPMOIMHAMHUKH.
Buyrpennss sneprus. KonnuectBo
TETJIOTHI ¥ pab0Ta Kak MEPbl H3MEHEHUS
BHYTPEHHEW YHEPTUH
TEPMOJUHAMHYECKON CUCTEMBL.
BTopoii 3aK0H TepMOJIMHAMUKH

JIJIs1 PABHOBECHBIX MTPOLIECCOB: YEPE3
3aJJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJUHAMHUYECKON CUCTEMBI
MPOXOJUT €IMHCTBEHHAs afnadara.
AOco0THas TeMIiepaTypa.

Bropoii 3aK0H TEpMOAMHAMUKHI

JUIS HEPaBHOBECHBIX MPOIECCOB:
HEBO3MOYHO ME€PEIaTh TEILUIOTY

10 MOJICKYJIApHOU (pU3UKe U
TEPMOJUHAMUKE.

OOBsiCHEHUE YCTPOMCTBA U IPUHITUTIA
JIEHCTBUS XOJIOANIBLHUKA,
KOHAUIIUOHEPA, TU3EIIBHOTO U
KapOHOPaTOPHOIO ABUTATENICH, TApOBOM
TypOUHBI.

OOBsICHEHHUE TIOJTYYCHHUS CBEPXHU3KHUX
TeMIIepaTyp, YTUIU3AIUHN «TETIIIOBBIX)
OTXOJOB C MCIOJIb30BAaHHEM TEIIJIOBOT'O
Hacoca, yTUIn3aluu OMOOPTraHNYeCKOTo
TOILJIMBA JIJIsI BRIPAOOTKHU «TEILJIOBOM» M
AJIEKTPOIHEPTUU.

Brimonnenne yueOHBIX 3a1aHUN

HAa aHAJIMU3 TEIJIOBBIX MTPOIECCOB
(s1BJIEHUIT) C UCTIOJIB30BAHUEM
ocHOBHBIX noJioxkeHnit MKT u 3akoHOB
MOJICKYJIIPHOM (DUBUKHU U
TEPMOJIMHAMMKHM: TIEPBBIN 3aKOH
TEPMOJIVUHAMUKH, 3aKOH COXPAHCHUS
SHEPTUU B TEIUIOBBIX MPOIECCaX.
Hcnons3oBanue IT-Trexnonorui

pu paboTe ¢ TOMOTHUTEILHBIMH
HMCTOYHUKAMU MH(POpMAITHH 110 TEME,
UX KPUTUYECKUM aHAIU3 U OIICHKA
JOCTOBEPHOCTH.

AHanu3 B olleHKa MOCJIeCTBUM
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oT 0oJiee XO0JI0IHOTO TeJla K 0oJiee
Harperomy 0e3 KoMIeHcaluu
(Knaysuyc). HeobpatumocThb
MIPUPOIHBIX ITPOIIECCOB.

[IpuHUMIBI NEUCTBUS TEMIOBBIX MAIIVH.
KIIA.

MakcumanbsHoe 3HaueHue KI1/I.

Hukn Kapno.

DKOJIOTUYECKHUE aCIEKThI
UCIIOJIb30BaHUs TEIJIOBBIX ABUTATEIIECH.
TeruioBoe 3arpsA3HEHUE OKPYKAIOLIEH
Cpenpl.

TexHuyeckue ycTponcTBa u
TE€XHOJIOTUYECKHUE TIPOLIECCHI:
XOJIOTUIBHUK, KOHIUIIUOHED,
JIU3EIIbHBIN 1 KapOIOpaTOpHbBIN
JIBUTATEJIN, TTapoBasi TYpOUHa,
MOJTy4YE€HHUE CBEPXHU3KHUX TEMIIEpaTyp,
YTUIN3ALUS «TEMIOBBIX» OTXOJ0B

C UCIOJIb30BaHUEM TEILIOBOIO HACOCA,
YTHIIA3AIUs OMOOPTaHUYECKOTO
TOTUTUBA JIJIS1 BRIPAOOTKHU «TETLIOBOM» U
AJIEKTPOIHEPTUHU

WCIIOJIb30BaHMs TEIJIOBBIX ABUTaTENICH
Y TEIUIOBOTO 3arpsi3HEHUST OKPYKAIOIIEH
Cpelibl C MO3UIIAMN SKOJIOTHYECKON
0€30MacHOCTH; MPEACTABICHUIA

0 PalMOHAIILHOM ITPUPOAOTIOIB30BAHUN
(B mIpo1iecce moAroTOBKH COOOIIECHHH,
BBITIOJTHEHUW TPYMIOBBIX TPOEKTOB)

3.3

ArperaTHbie
COCTOSIHUS BEILIECTBA.
da30BbI€ EPEXOABI

14

[TapooGpazoBanre 1 KOHICHCAIIHS.
Hcmapenue u kurienue. Y qeibHas
TEIJI0Ta NapooOpa3oBaHUsl.
HacpiiieHHbIe M HEHACHIIEHHBIE TAPHI.

Habmtoienne cBONCTB HAChIIIEHHBIX
MapoB, MaJIbIX AedopMalnii,

IIPOBEJICHUE KOCBEHHBIX U3MEPEHUI
yEIbHON TEIUIOTHI IUIABJICHUS JIb/A,

52



KauecTBeHHas 3aBUCUMOCTD IUIOTHOCTH
Y JaBJIEHUS HACBIILIEHHOTO Iapa

OT TEMIIEPATYPBhI, UX HE3ABUCUMOCTh
0T 00bEMa HACHIIIICHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS
OT JIaBJIEHUS B )KHUJIKOCTH.

Brnaxxnocts Bo3ayxa. AGCOIIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucraimmueckue n
aMmopdHbIe Tena. AHU30TPONHSI CBOMCTB
kpuctaiuioB. [inaBnenue n
KpHUCTAJUIA3alUsA. Y IeJIbHAS TEMI0Ta
miasienus. Cyonumanus.
Jedbopmanuu TBEPAOTO TeA.
Pactsxenue u cxxarue. Cnpur. Moayib
IOnra. Ilpenen ynpyrux aedopmarniuii.
TeruioBoe pacimmpeHue KUIKOCTEN U
TBEPIBIX TEJ, 00bEMHOE U JIMHENHOE
pacupeHue. AHrapMOHU3M TETIOBBIX
KOJIeOaHMI YaCTHUIl BEIIECTBA KaK
IPUYMHA TETJIOBOTO PACIIUPEHHUS Tell
(Ha Ka4E€CTBEHHOM YpPOBHE).
[IpeoOpazoBanue sHEPTUN B Pa30BbIX
nepexouax.

YpaBHEHHUE TEIUIOBOro OajaHca.
[ToBepXHOCTHOE HATSKEHHUE.
KoadpuimenT noBepXxHOCTHOTO

aOCOIIOTHOM BJIAXKHOCTHU BO3/1yXa,

ko3 puIreHTa MOBEpXHOCTHOTO
HaTspKeHus, MoayJisa FOHra.

N3yuenne 3akOHOMEPHOCTEN NCTIapCHHUS
Y KATICHUS KUJKOCTEH, B TOM YHUCIIE
KHUTICHUS IPY TTOHMKCHHOM JIaBJICHUH,
HarpeBaHus U TUTABJICHUS
KPHCTAJUTMYECKOTO BEIECTBA,

KAWL PHBIX SIBJICHUM, CMAauYWBaHMS.
[IpoBeneHuE OMBITOB C MBUILHBIMU
TUIEHKAMH.

HUccnenosanne moaenn
HEHBIOTOHOBCKOM KUJIKOCTH.
Pemenue pacu€THbIX 3a71a4 C SBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hU3UIECKON MOJICIIBIO

C UCTIOJIH30BaHUEM OCHOBHBIX 3aKOHOB
1 (opMyJ MOJIEKYISIPHOU (PU3MKH U
TEPMOJIMHAMUKHU.

Pemenne kauecTBEeHHBIX 337124,
TpeOYIOMUX MPUMEHECHUS 3HAHUHT

10 MOJIEKYJISIpHOU (pU3MKe U
TEPMOIMHAMHUKE.

OOBsICHEHNE OCHOBHBIX IMPUHIIAIIOB
CTPOCHUS KUIKUX KPUCTAILIOB,
MOJTyYSHUS] COBPEMEHHBIX MaTEPUAaJIOB.
Onpenenenre ycaoBUi NPUMEHUMOCTH
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HaTspKeHus. KanwusapHbIe SBIICHMUS.
JlaBiieHne nox NCKPUBIEHHON
ITIOBEPXHOCTBIO KUIAKOCTH.

®opmyna Jlannaca.

TexHuuyeckne yCTpoucTBa u
TEXHOJIOTUYECKHUE MTPOLIECCHI: )KUIKNE
KPHCTAJUIbI, COBPEMEHHBIE MaTEPHUAIbI

Mozelel (PU3MIECKUX TeJ U TIPOIIECCOB
(sBIeHUI): MoJienielt ra3a, JKUJIKOCTU U
TBEPJOTO (KPUCTALITMYECKOTO) Tea,
WJICATBHOTO rasa.

Brinonnenne yueOHbIX 3a1aHUN

Ha aHaJIU3 TETUIOBBIX MPOLIECCOB
(sIBJIEHMIT) C UCTIOJIB30BaHUEM
OCHOBHBIX ToJ10keHnii MKT n 3akoHOB
MOJIEKYJIIPHON (UBUKHU U
TEPMOJUHAMUKU: CBSI3b JaBICHUS
MJICAJIbHOTO ra3a ¢ KOHIEHTpaKuen
MOJIEKYJI ¥ €r0 TEMIEPATYPOH,
ypaBHeHne MeHneneeBa—Knaneiipona,
MEPBbIN 3aKOH TEPMOJUHAMHUKHU.
PaboTa B rpynnax mpu o0CyXJ1eHUN
BOIIPOCOB MEXIIPEAMETHOTO XapaKTepa
(manpumep, o Teme « TermmooOMen

B "KUBOU MPUPOJIEH)

Hroro mo pazaemy 49
Paznea 4. DnexkTpoanHamMuka
4.1 | DnexkTpuyecKoe mnojue 24 DJIEKTpU3aLMs TEN U €€ MPOSIBJICHUS. [IpoBeneHre KOCBEHHBIX U3MEPEHUN U

DnekTpuueckuii 3apsia. JIBa Buaa
aNeKTpudecKux 3apsiaoB. [[poBogHUKNY,
JTUBJIEKTPUKHU U TIOTYIIPOBOJHUKH.
DJIeMEHTapHbBIN AJEKTPUUECKUIN 3aps/I.
3aKOH COXpPaHEHUs AIEKTPHUUECKOTO
3apsaa.

OTIBITOB IO MPOBEPKE MPEATOKEHHOM
TUIIOTE3bI IPU U3yUYECHUU
B3aMMOJICHCTBHS 3apsKEHHBIX Tel,
3apsifia KOHJAeHcaTopa,
MOCJIEI0BATEIBHOIO COETUHEHMS
KOHJICHCATOPOB.
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BzaumopericTBue 3apsioB.

Toueunsle 3apsiabl. 3akoH KyioHa.
DnekTpuueckoe nojue. Ero gercteue

HA JJICKTPUYECKUE 3aPsiJIbl.
Hanpsk€HHOCTB 3IEKTPUYECKOTO MOJIS.
[IpoOus1ii 3apsa. Jlunun
HANPSKEHHOCTH JIEKTPUYECKOTO MOJIA.
OnHOPOIHOE ANEKTPUUYECKOE TOJIE.
IToTeHnmaibHOCTE
3JIEKTPOCTATAYECKOrO 1oJisA. Pa3HOCTH
MOTEHIMAJIOB U HAIIPSKEHUE.
[TorenuunanbHas SHEpPrus 3apsaa

B BJIEKTPOCTATUYECKOM MOJIE.
[ToreHunan 3aeKTPOCTATUUECKOTO TOJIS.
CBs13b HANPSYKEHHOCTH TOJSL U Pa3HOCTU
MOTEHIIMAJIOB JJIs1 AJIEKTPOCTATUYECKOTO
noJtst (Kak OJTHOPOJIHOTO, TaK U
HEOJTHOPOJHOTO).

[IpuHuMn cynepno3uuuu
AJIEKTPUYECKHUX TIOJIEH.

[Tosie Toueuynoro 3apsaa. Ilone
paBHOMEpHO 3apsikeHHOoU ceprl. [Tomne
PaABHOMEPHO 3aps’KEHHOTO 110 00bEMY
mapa. [losne paBHOMEPHO 3apsIKEHHOU
O0eckoHeyHOH TIockocTr. KapTunst
JIMHUWA HATPSHKEHHOCTH ITHUX TIOJIEU U
AKBUIIOTEHLIIMAIBHBIX IOBEPXHOCTEM.

Onpenenenue aOCOMIOTHBIX U
OTHOCHUTENBHBIX MOTPEIIHOCTEN
U3MEpeHU (PU3NYECKUX BEIMYUH.
OneHka rpaHmIl MOrPEeIHOCTEMH.
Hab6nronenue npeBpaiieHus SHEPTHH
3apsHKEHHOTO KOHJIEHCATOPAa B SHEPTUIO
U3JIy4EeHHs CBETOIMOAA, UCCIIEIOBAaHUE
paspsiia KOHJIEHCATOpa Yepe3 pe3UCTop.
N3yuyeHune 3aBUCUMOCTH
ANEKTPOEMKOCTH IIIOCKOTO
KOHJIEHCATOpa OT IUIOLIAAH IJIACTHUH,
PACCTOSIHUSI MEXy HUMH U
JTURIIEKTPUYECKON IPOHULIAEMOCTH.
N3ydeHne kapTuH TUHUN
HaIPSHKEHHOCTH AJIEKTPUYECKOTO MOJIS
TOYEYHOTO 3apsiJa, PABHOMEPHO
3apsKeHHOMN cepbl, pPABHOMEPHO
3apsHKEHHOTO TI0 00bEMY 11apa,
PaBHOMEPHO 3apsKEHHON OECKOHEUHOM
MJIOCKOCTH U SKBUIIOTEHIIMAJIbHBIX
IIOBEPXHOCTEN.

Pemienue pacy€THbIX 3a/1a4 C IBHO
3aJlaHHOU 1 HESIBHO 3aJIaHHOU
(hbU3UYECKON MOJIETIBIO C
UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMyI1 3IEKTPOCTATUKH.

Peuienne kayecTBEHHBIX 3a/1a4,
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[TpoBOAHMKH B 3JIEKTPOCTATHIECKOM
noJie. Y CJI0BUE paBHOBECHS 3apsA0B.
JIMDIIEKTPUKH B DJIEKTPOCTATUYECKOM
noJje. Jlusnekrpudeckas
IPOHULIAEMOCTh BELIECTBA.
Konpencarop. DnekTpo€MKOCTh
KOH/IEHCaTopa. DJIEKTPOEMKOCTD
IJIOCKOTO KOHJIEHCATOPA.
[TapamnenbHOE COeAMHEHNE
KoHAeHcaTopoB. [locnenoBarenbHOe
COEIMHEHHE KOHJIEHCATOPOB.

OHeprus 3apsPKEHHOT0 KOHIEHCATOoPA.

JIBU>KeHUe 3apsyKEHHOM YaCTULBI

B OJTHOPOJHOM DJIEKTPUUYECKOM II0JIE.
TexHuyeckue ycTponcTBa u
TEXHOJIOTUYECKUE MPOLIECCHI:
AJIIEKTPOCKOIL, DJIEKTPOMETP,
ANEKTPOCTAaTUYECKAs 3aIIUTa,
3a3eMJIEHHUE 3JIEKTPOpuOOpOB,
KOHJIEHCATOPBbI, TEHEPATOP

Ban ne I'paada

TpeOYIOUX TPUMEHEHUS 3HAHUI
I10 DJIEKTPOCTATHKE.

OObsicHEHUE yCTpOICTBa U
IIPUHLINIA JEUCTBUSA DJIEKTPOCKOIA,
AIEKTPOMETPA, KOHJIEHCATOPOB,
reHepatopa Ban ne I'paada.

OObsicHeHue paboTh
AJIEKTPOCTATUYECKOM 3aIUTHI,

3a3eMJIEHUS JIEKTPOIIPUOOPOB.
Onpenenenue ycaoBUi NPUMEHUMOCTH
Mojenel (PU3NYECKUX TeJl: TOUYCUHBIH
3apsizl, OJHOPOLHOE NIEKTPUYECKOE
ToJIe.

BrlnonHenne y4eOHbIX 3a1aHHM

Ha aHaJIU3 IEKTPUYECKUX MTPOLIECCOB
(s1BJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIOKEHUI U 3aKOHOB
ANEKTPOJUHAMUKH: 3aKOH COXPAHEHHUS
ANEKTPUYECKOTO 3apsaaa, 3akoH KyioHa,
MOTEHIMAIBHOCTD
AIEKTPOCTATUYECKOTO OIS, IPUHLIAIT
CYTIEPIIO3ULIMH MIEKTPUUECKUX MOJIEH.
Hcnonp3oBanue [T-Texnonoruin

1pu paboTe ¢ AOMOTHUTETbHBIMU
MCTOYHUKAMU MH(OPMAIUU 10 TEME,
MX KPUTUYECKUH aHAJIU3 U OLICHKA
JOCTOBEPHOCTH
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4.2

IlocTostHHBII
AIEKTPUUECKUHN TOK

24

Cuna toka. [ToCcTOSSHHBIN TOK.
YcnoBus cyiecTBOBaHUS MOCTOSSHHOTO

QJICKTPHUICCKOI'O TOKaA. HMcTouHukM TOKA.

Hanpsixkenue U u DJ1C £ .

3akoH OMa [ yyacTKa LeMHu.
DIIEKTPUYECKOE COTPOTUBIICHUE.
3aBUCHUMOCTb CONPOTHUBIICHUS
OJIHOPOJHOTO TIPOBOJIHUKA OT €ro
JUTMHBI U TUIOLIAIU [TONIEPEYHOTO
ceyeHus. Y AeIbHOE COMTPOTUBIICHUE
BEILIECTBA.

[TocnenoBarenbHOE, TapaIeIbHOE,
CMEIIIaHHOE COeIMHEHNE POBOTHUKOB.
Pacuér pa3BeTBIEHHBIX AIIEKTPUUYECKUX
nenei. [Ipasuna Kupxroda.

Pabota a51ekTpudyeckoro Toka.
3akoH J[xoynsa-Jlenna.

MOUIHOCTB ANEKTPUUECKOTO TOKA.
TennoBast MOIITHOCTb, BhIJIEIISIEMAast
Ha PE3UCTOpE.

DJIC 1 BHYTpEeHHEE CONPOTUBIICHUE
UCTOYHUKA TOKa. 3aKkoH Oma

JUTSI TIOJTHOM (3aMKHYTOM)
AJICKTPUYECKOM 1enu. MOIHOCTh

HCTOYHHKA TOKaA. KOpOTKOG 3aMbIKaHUC.

KOHI[CHC&TOp B IICTIM ITIOCTOAHHOI'O
TOKaA.

[IpoBeneHne NpsAMbIX U3MEPEHNUN CHIIBL
TOKa U HANPSIKEHUS, KOCBEHHBIX
W3MEPEHUH yIEIBHOIO COITPOTHUBIICHNUS,
OJ1C u BHYTpEHHETO COMPOTUBIICHHUS
HMCTOYHHMKA TOKA, IPOBEJACHUE
HUCCJICIOBAHUI 3aBUCUMOCTEM
(bU3MYECKUX BEJIMYUH U OTIBITOB

10 IPOBEPKE MPEAJIOKEHHON TUITOTE3BI
MIPU U3YYEHUH 1IeTIEH TOCTOSTHHOTO
TOKA.

Omnpenenenue aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
M3MepeHnH (PU3NUECKUX BEIIMYHH.
OneHka rpanui] MOTPEITHOCTEN.
N3ydyeHne KOpOTKOTO 3aMbIKaHUS
raJlbBAaHMYECKOTO DJIEMEHTA U OIlCHKA
BHYTPEHHETO CONPOTUBIICHMUS.
Pemienne pacu€THbIX 33714 C SIBHO
3aJJaHHOM U HESIBHO 3aJIaHHOM
(hU3UYECKOM MOJICIIbIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HhOpMYJT TOCTOSIHHOTO TOKA.
Pemrenne kadecTBEHHBIX 3a/1a4,
TpeOYIOMUX MPUMEHECHHS 3HAHUN U
3aKOHOB ITOCTOSIHHOT'O TOKa.
OOBsicCHEHUE YCTPONCTBA U MPUHIIUIIA
JNEUCTBUS aMIIEpMETpPa, BOJIBTMETPA,
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TexHuyeckue ycTponucTsa u
TE€XHOJIOTHYECKHE MPOLIECCHI:
aMIIepMETp, BOIBTMETP, PEOCTAT,
CYETYMK DIIEKTPUUECKOU JHEPTUU

peocrtara, C4éTUMKA ANEKTPUIECKOU
SHEPIuMu.

BrinonHeHne yuyeOHbIX 3a1aHUI

Ha aHaAJIU3 PIEKTPUUYECKUX MPOIIECCOB
(SIBJIEHMIT) C UCTIOJIb30BAHUEM
OCHOBHBIX MOJIO)KEHUN U 3aKOHOB
ANEKTPOAMHAMHUKU: 3aKOHBI OMa

JUISl yJacTKa LENU U I 3aMKHYTOM
AJIEKTPUYECKOM LETH, 3aKOH
Jxoyns—Jlenua.

PaboTa B rpynmax mpu o0Cyk1eHUn
BOIIPOCOB MEXKITPEAMETHOTO XapaKTepa
(HampuMep, 1o TeMe «DJIEKTPUUYECKUE
SIBJICHUS B IPUPOJIEY)

4.3

ToKM B pa3iauyHbIX
cpenax

DnekTprudecKas MpoOBOIUMOCTD
Pa3UYHBIX BEUIECTB. DJICKTPOHHAS
IPOBOJIUMOCTH TBEPIBIX METAJIJIOB.
3aBUCHUMOCTH COMTPOTHBIICHUS METAJLIOB
oT TeMrepaTypbl. CBEpXIpOBOANMOCTbD.
DIEKTPUIECKUN TOK B BaKyyMe.
CBOIiCTBA JIEKTPOHHBIX MTyYKOB.
[TonmympoBonuuku. CoOCTBEHHAS U
IpUMECHas IPOBOIUMOCTh
NOJYIIPOBOAHUKOB. CBOMCTBa
p-n-niepexoxa. [ToaynpoBoAHUKOBBIE
IpUOOPHI.

DNEKTPUYECKUNA TOK B DJIEKTPOIIUTAX.

IIpoBeaeHrEe KOCBEHHBIX U3MEPEHUN U
HUCCJICIOBAHUIN 3aBUCUMOCTEH

MEX Ty (U3NISCKUMHU BEIMUMHAMU
MIPU U3YYEHUHU TTPOIIECCOB MPOTEKAHUS
AJIEKTPUYECKOTO TOKa B MeTaslax,
ANEKTPOIUTAX U MOTYHPOBOTHUKAX.
OmnpenencHre abCOMIOTHBIX
OTHOCHUTEJIbHBIX TOTPEITHOCTEN
M3MepeHUH (PU3NUSCKUX BEIIMYHH.
OrnieHKa rpaHuI] MOTPEITHOCTEN.
Hab6nronenue snexktponusa, usyueHue u
OO0BSICHEHHE MTPOBOAUMOCTH
AJIEKTPOJIUTOB, SKCIIEPUMEHTAIBLHOE
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DIIEKTPOIUTAYECKAS TUCCOIUALIS.
DnekTponu3. 3akonsl Papaaes

JUTSL DJIEKTPOJIN3A.

DJIEKTPUYECKHM TOK B ra3ax.
CamocTosTENBHBIN U
HECAMOCTOATENIbHBIN pa3ps/l.
PaznuyHbie TUIIBI CAMOCTOSITEILHOTO
paspsana. Mosaus. [1na3zma.
TexHuyeckue ycTporcTa u
MPaKTUYECKOE MPUMEHEHUE:
razopaspsIHbI€ JIAMIIbI, SJIEKTPOHHO-
JydeBasi TpyOKa, MOJyIIPOBOJHUKOBBIC
npuOOPHI: U0, TPAH3UCTOP,
dboTOAMO T, CBETONO/, TaJIbBaHUKA,
paduHUpOBaHKE ME/IH, BBITIJIABKA
AITIOMUHUS, JIEKTPOHHAS MUKPOCKOMUS

M3Yy4YEHUE 3aKOHOB AJIEKTPOJIN3a
®dapajes.

CHsTHE BOJIBT-aMIIEPHON
XapaKTEePUCTUKHU TUOAA.

CpaBHEHHE TPOBOJIUMOCTH METAJIIIOB

Y TIOJIyITPOBOJTHUKOB.

N3ydenne HCKpOBOTO paspsaa

Y IPOBOJMMOCTH BO3yXa.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aJaHHOM U HEIBHO 3aJIaHHOU
(bU3UYECKON MOJIEIBIO C
MCII0JIb30BaHUEM 3aKOHOMEPHOCTEN
MOCTOSIHHOTO TOKA B Pa3JIMYHBIX CPEeIaXx.
Pelenne kauecTBEeHHBIX 3a/1a4,
TPEOYIONTUX TIPUMEHCHHS
3aKOHOMEPHOCTEW MOCTOSTHHOTO TOKa

B Pa3JIU4HbIX CpEIax.

OOBbscHEHUE YyCTPONCTBA U IPUHLIMIIA
JEUCTBUA ra30pa3psAHbIX JaMmIl,
AJNIEKTPOHHO-TY4YEeBOI TpyOKH,
MOJTyTIPOBOTHUKOBBIX MPUOOPOB: AUOAA,
TpaH3ucTOopa, PoToAMOa, CBETOIMOAA.
OObsicHEHUE CYTH MPOIIECCOB:
rajibBaHUKH, papUHUPOBAHUS MEJIH,
BBITUJIABKH aJTFOMHUHMSL, 3JIEKTPOHHOU
MUKPOCKOITUHU

Hroro no pazneny
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Pa3znen 5. ®u3nyeckuii NPAKTUKYM

5.1 | ®usnueckuit 16 CriocoOb1 u3MepeHust GU3NIECKUX [IpoBeneHre KOCBEHHBIX H3MEPEHMI,
MPAKTUKYM BEJIMYHH C HCIIOJIb30BaHHEM UCCIIEJOBAaHUM 3aBUCUMOCTEN

aHaJIOTOBBIX U U (PPOBBIX ¢u3nUeCcKUX BeTUYMH, POBEPKA
M3MEPUTENbHBIX TPUOOPOB U MPEJIOKEHHBIX THIIOTE3
KOMIIBIOTEPHBIX JaTUUKOBBIX CUCTEM. (BBIOOp M3 pabOT, ONTUCAHHBIX
AOGCOTIOTHBIE U OTHOCUTEIHHBIC B TEMaTHUYECKUX pa3fesiax
MOTPEIIHOCTH U3MEPEHUN (PU3HUECKUX | «YUEHUYECKHUI DKCIIEPUMEHT,
BeanurH. OIeHKa IpaHHuIl 1abopaTopHbie pabOThI, TPAKTUKYM)))
MOTPETHOCTEN

Hroro mo pazaemy 16

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB I1O ITPOT'PAMME
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11 KJIACC

No
/o

Haumenosaunue
pa3nenoB U TEM
y4eOHOTO0 MpeMeTa

KomnnuecTtBo
4acoB

[IporpammHoOe conepxanue

OCHOBHBIE BUIBI IEATEILHOCTH
00yYaroIINXCs

Paszpnen 1. DnexkrpoamaaMuka

11

MarsuTHOE 110J1e

14

B3aumopericTBre NOCTOSHHBIX
MarHuTOB U MPOBOJHUKOB C TOKOM.
MarnautHoe nojsie. Bektop MarHuTHOU
uHayKuud. [IpuHun cynepno3unuu
MAarHUTHBIX TOJIeH. JIMHUM MarHUTHOM
VUHYKIHH.

MarauTHoOe 1oJ1€ TPOBOJHUKA C TOKOM
(OpstMOTO IPOBOJIHHMKA, KATYILIKU U
KpyroBoro Butka). OnsIiT Ipcreaa.
Cuna Amrnepa, e€ HanpaBJICHHE U
MOJYJIb.

Cuna JlopeHnua, e€ HanpaBJIeHHE U
MOZYJIb. [[BH>KEHUE 3apsyKEHHOM
YacTHULIBI B OJTHOPOJHOM MarHUTHOM
nosie. Pabota cuiibl JlopeHiia.
MaruuTtHoO€ 1oJ1€ B BELIECTBE.
deppoMarHeTuKy, napa-

U JIMaMarHeTUKH.

TexHudeckue ycTpoucTsa u
TEXHOJIOTMYECKHUE MPOLIECCHI:
MIPUMEHEHUE TTOCTOSIHHBIX MAarHUTOB,

IIpoBeneHUEe KOCBEHHBIX U3MEPEHUI
CUJIbl AMIiepa, poBEICHUE
WCCJICIOBAHUS 3aBUCUMOCTEN MEXKTY
(bU3NYECKUMHU BEJIMYMHAMH U OITBITOB
I10 MPOBEPKE MPEITIOKEHHON THIOTE3bI
MIpY U3YYEHUM JICHCTBUS MMOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM,
B3aMMO/ICUCTBUS MPOBOJHUKA

C MarHUTHBIM IIOJIEM.

Ornpenenenue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
M3MepeHNH (PU3NUECKUX BEIIMYHH.
OueHka rpaHui] MOTPEITHOCTEN.
HccnenoBanne MaroiuTHOTO MOJISI
MMOCTOSIHHBIX MarHUTOB, CBOUCTB
(beppOMarHeTUKoB.

Onpenenenue yCiaoBU MPUMEHUMOCTH
MOJIEIU OJTHOPOJTHOTO MAarHUTHOTO
TTOJISI.

Ornpenenenue HanpaBIeHUS] HHAYKIIUU
MarHUTHOTO MOJISI HPOBOAHUKA C TOKOM,
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3NIEKTPOMATHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOJBUTATENb SKOOU, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHULL

cuiibl Amriepa u cuiibl JIopeHia.
N3yuenne kKapTUHBI IUHUN UHAYKIIUU
MAarHUTHOTO MOJISI TOJIOCOBOTO U
MOIKOBOOOPA3HOTO MOCTOSIHHBIX
MAarHATOB, IJIMHHOTO MPSAMOTO
MPOBOJIHUKA, 3aMKHYTOT'O KOJIBLIEBOTO
MIPOBOAHUKA, KATYIIKHA C TOKOM.
OObsicHEHUE B3aMMOJICUCTBHS IBYX
MIPOBOJAHUKOB C TOKOM, JEHCTBUS CUJIbI
JlopeH1ia Ha MOHBI ATEKTPOIUTA.
HabGnronenue nBuxeHus myyka
3JIEKTPOHOB B MArHUTHOM TIOJIE.
N3ydyenne npuHumna AeUCTBUSA
AIIEKTPOU3MEPHUTEIHHOTO MPUdopa
MAarHUTOAJIEKTPUYECKON CUCTEMBI.
Peuienne pacu€THbIX 3a7a4 C SIBHO
3aJaHHOU U HEIBHO 3aJJaHHOU
(bU3UYECKON MOJIENBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmy mo Teme «MarHuTHOE MOJIeH.
Pemenne kauecTBEHHBIX 3aj1a4,
TPeOYIOUIUX MPUMEHEHUSI 3HAHUM

1o TeMe « MarHuTHOE IOoJIe».
OOBsicCHEHUE YCTPONCTBA U MPUHITUTIA
NEUCTBUS AIEKTPOMArHuTOB, TECTEpa-
MYJIBTUMETPA, FJIEKTPOABUTATENS
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Sxobu, yckopurenen 31eMeHTapHbIX
YacTHL.

OObsicHEHUE MPUMEHEHHSI ITOCTOSTHHBIX
MarHuTOB

1.2

DneKTpoMarHuTHas
WHIYKIAS

13

SIBneHue 3H€KTpOMaFHHTHOﬁ WHAYKIIUN.

[ToTok BeKTOpa MarHUTHOM UHAYKIIHH.
OJIC uHayKIHUu. 3aKOH
3JIeKTpoMarHuTHoW uuaAykuuu dapanes.
Buxpesoe snekrpuueckoe nozie. Toku
dyxo.

OJIC nHAyKIHUM B IPOBOJAHUKE,
JBIDKYIIEMCS] B OJTHOPOJHOM
MarHMTHOM I10JI€.

[TpaBuno Jlenna.

NunyktuBHOCTH. KaTtymika
WHIYKTUBHOCTH B LIETIH MOCTOSIHHOTO
ToKa. SIBienue camonnaykuuu. IJC
CaMOUWH]TYKIIUH.

DHeprusi MarHUTHOTO MOJISI KaTYIIKH

C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.
TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKHUE MPOIECCHI:
WHIYKIMOHHAS TI€4b, COJIEHOU, 3aI1UTa
OT DJICKTPU3ALIMH TEJI NIPU JBKCHUU

B MAarHUTHOM T0JI€ 3eMJIH

IIpoBeneHne nccnenoBaHus
3aBUCUMOCTEH (PU3NUECKHUX BEITMYHUH U
OTIBITOB T10 MPOBEPKE MPETI0KEHHOMN
TUIIOTE3bI ITPU U3YUYEHUH SIBJICHUS
AIEKTPOMArHUTHON MHTYKIIUH.
Ornpenenenue MHAYKIIUA BUXPEBOTO
MAarHUTHOTO TOJISI.

Onpenenenue aOCOMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
M3MepeHu (PU3NUEeCKUX BETUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.
DKCIEpUMEHTAIBHOE N3yYEHHE MPaBUIa
Jlenna.

HccnenoBanue sSBJICHUS] CAMOMHIYKIINH,
3aBucumocT J/]C caMOMHAYKIIUH OT
CKOPOCTH U3MEHEHHUSI CHJIbI TOKA B IICTIH.
N3yueHnue najgeHusi MarHura

B aJTIOMUHUEBOM (MeIHOM) TpyOe.
COopka MoJIeNi AIEKTPOMArHUTHOTO
reHeparopa.

Pemenune pacu€THbIX 3a7a4 ¢ ABHO
3aJITaHHON UM HESABHO 3aJIaHHON
(U3UIECKON MOJIEITHIO
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C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMy1 o TeMe «DNEeKTpOMarHuTHas
WHITYKITAS.

Pelenne kauecTBEeHHBIX 3a/1a4,
TpeOyIOIMMX MPUMEHEHUS 3HAHUMA

1o TeMe «DJIEKTpOMarHuTHas
WHTYKITAS.

OObsicHEHHUE OCHOBHBIX MPUHIIMIIOB
JEUCTBUSA TEXHUUYECKUX YCTPOMCTB U
TEXHOJOTHUECKHUX MPOIECCOB, TAKUX
KaK: UHIYKIIMOHHAS TIe4b, COJICHOUI,
3aIUTa OT DIEKTPHU3AIUH TEI

MIPY IBM>KCHUH B MATHUTHOM TIOJIE
3emuIu.

PaboTa B rpynmax mpu o0Cy1eHUN
BOIIPOCOB MEXIMPEIMETHOTO XapaKTepa
(Hanpumep, O TeMe
«INEKTPOMATHUTHBIC SBJICHUS

B IIPUPOJIEY)

Hroro no pazneny 27

Pa3nen 2. Kojie0anus 1 BOJTHBI

2.1 Mexanunueckue 10 KonebarenbHast cucrema. [TpoBeneHre KOCBEHHBIX U3MEPEHUH,
KOJIeOaHUs CBoOoaubIe KOoJIe0aHusl. HCCIICIOBAHUS 3aBUCUMOCTEN MEXTY

I"apmonuyeckue koseOaHusl.
Kunematnueckoe u TMHAMHUYECKOE
ONHUCaHue. DHEPreTUYECKOE OMMCAHNE
(3aKOH COXpaHEHHUs] MEXaHUYECKOU

(U3UYECKUMU BETUYMHAMU U OTIBITOB
10 MPOBEPKE MPEITI0KEHHOMN TMIMOTE3bI
MIpU U3yYEHUU KOJICOAHUI HUTSIHOTO U
MPY>KUHHOTO MassiTHUKOB,
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sHepruu). BeIBoJ AMHAMUYECKOTO
OTIMICAHMS TAPMOHUYECKHUX KOJIeOaHu!
W3 UX YHEPTETUYECKOTO U
KMHEMATUYECKOTO OMTUCAHUS.
Awmmuntyzaa u ¢asa konebanuid. CBsi3pb
aMIUTATYbI KOJIEOAHUI MCXOTHON
BEJIMYMHBI C aMIUIUTYJJaMU KOJIeOaHU
€€ CKOPOCTH U YCKOPEHUS.

ITepuon n yacTtoTa KoeOaHMIA.
[Tepuon manbix CBOOOIHBIX KOJIEOAHUI
MaTeMaTU4ecKoro MasiTHuka. [lepuon
CBOOOJIHBIX KOJICOaHUI MPYKMHHOTO
MasiTHUKA.

[TonsiTHe 0 3aTyXarONUX KOJICOAHUSX.
Brinyxnennbie kosebanus. Pezonanc.
Pe3zonancHas kpuBas. BinusiHue
3aTyXaHUs Ha BUJ PE30HAHCHOW KPUBOU.
ABTOKOJNICOaHUSI.

TexHudeckue yCTporucTBa 1
TEXHOJIOTUYECKUE MPOLIECCHI:
METPOHOM, YacChl, KY€, MY3bIKaJIbHbIE
WHCTPYMEHTHI, ceiicmorpad

BBIHYK/ICHHBIX U 3aTyXaIOIINUX
MEXaHHUYECKUX KOJIEOaHHIA.
OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MEpCHUI (PU3UICCKUX BETMUHNH.
OrnieHKa rpaHuIl TOTPEITHOCTEH.
HabOmronenre He3aBUCUMOCTH TIEPHO/1a
MaJlbIX KoJIeOaHUM rpy3a Ha HUTH

OT aMILIUTY/IbI.

DKCIIepUMEHTAIbHAS TPOBEPKA 3aKOHA
COXpPaHEHHS SHEPTUHU MPU KOJeOaAHUIX
rpy3a Ha Npy>KUHE.

Ha6nronenue pesonanca.
Ornpenenenue yCioBUl MPUMEHUMOCTH
MOJICJIM MaTeMaTUYECKOTO MasTHUKA U
UJI€aJIbHOTO MPY>KUHHOTO MasiTHUKA.
Pemienne pacu€THbIX 33714 C SIBHO
3aJlaHHOU U HESIBHO 3aJIJaHHOM
(bU3MYECKO MOJENbIO

C UCMOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «MexaHudeckue
KOJICOAHMS.

Pemnrenne kauecTBEHHBIX 3a/1a4,
TpeOYIOMUX MPUMEHECHUS 3HAHU T

110 TeMe «MeXaHn4YeCKUe KOJIeOaHmsD».
OO0BsicHEHHE YCTPOUCTBA U IPUHITUTIA
JNEUCTBUSI METPOHOMA, 4aCOB, KaueJleH,
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MY3bIKQJIBHBIX HHCTPYMEHTOB,
ceicmorpada.

Hcnonn3oBanue IT-TexHomorui

pu paboTe ¢ TOMOTHUTEILHBIMU
HMCTOYHUKAMU WH(OPMAIUH TI0 TeME, UX
KPUTHYECKUM aHAJIN3 U OI[eHKa
JIOCTOBEPHOCTH

2.2

DJIEKTPOMAarHUTHbHIE
KoJIeOaHus

15

Konebarenbublii KOHTYp. CBOOOAHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHUs

B UJI€aIbHOM KO0JIeOaTeIbHOM KOHTYpE.
®opmyna Tomcona. CBsI3b aMIUTUTYAbI
3aps/1a KOHJAEHCATOpa C aMIUIMTYIOU
CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.
3aKOH COXpAaHEHUS SHEPTUU

B UJI€AIbHOM KO0JIe0aTeIbHOM KOHTYpE.
3aryxaromue 3JeKTPOMarHuTHHIE
Kose0anus. BeiHyX1eHHbIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.
[lepemeHnHbI TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIUTYAHOE U
JNEUCTBYIOLIEE 3HAYEHUE CUIIBI TOKA U
HaMpsHKEHUS TpU pa3audHon popme
3aBUCUMOCTH MEPEMEHHOI0 TOKa

OT BPEMEHH.

CunyconanbHbI IEPEMEHHBIN TOK.
Pe3uncrop, KoHAEHCATODP M KaTyIIKa
WHIYKTUBHOCTH B LIENHU

[IpoBeneHre KOCBEHHBIX U3MEPEHUM U
HCCIIEIOBAHMS 3aBUCUMOCTEM
(bU3MYECKUX BEJIMUUH MPU U3YUCHUHN
AJIEKTPOMArHUTHBIX KOJIEOaHU U 1ienei
MIEPEMEHHOTO TOKA.

Ornpenenenue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEepeHU (PU3NIECKUX BEIMYUH.
OueHka rpanuIl OrPENTHOCTEN.
N3yuenue ycTpoicTBa U MPUHITUIIA
neicTBUs Tpanchopmaropa.
Habnronenne 31eKTpoOMarHuTHOTO
pe30HaHca.

N3ydenune ocuriuiorpaMm
AJIEKTPOMAarHUTHBIX KOJICOaHUH.
Pemienne pacu€THbIX 33714 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3uYECKOM MOJIEIIbIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyI o Teme « INEKTPOMArHUTHBIC
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CHHYCOMJIAIBHOTO MEPEMEHHOTO TOKA.
Pe3onanc TokoB. Pe3onanc
HaIpsKCHUM.

Wneanbhblil TpanchopmaTop.
[IpousBoacTBo, nepenayda u
NOTpeOJICHHUE ANEKTPUIECKON SHEPTUH.
DKOJIOTUYECKUE PUCKHU

IIPY IIPOU3BOACTBE JIEKTPOIHEPTUH.
KynbTypa ncnons3oBanus
3JIEKTPOIHEPTUU B IOBCEIHEBHOU
KU3HU.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTHYECKHUE MPOLIECCHI:
BJIEKTPUYECKUN 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, JINHUU
aNEeKTpoIepenay

KoJeOaHMs.

Penrenne kauecTBEeHHBIX 3a/1a4,
TpeOYIOMUX MPUMEHCHHSI 3HAHUH

10 TeMe « IJEKTPOMArHUTHBIC
KoJeOaHusY.

CpaBHeHHE MEXaHUUECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHUH.
OOBsICHEHHE YCTPOMCTBA U TIPUHITUTIA
JNEUCTBHUSI DNEKTPUUECKOTO 3BOHKA,
reHepaTopa IMepeMeHHOro ToKa, JIMHUM
aleKTponepeaay.

OmnpeneneHue ycIoBHi MPUMEHUMOCTH
MOJIEJIN UJIeaILHOTO KOJIE0ATEILHOIO
KOHTYpa.

AHau3 1 OlleHKa MMOCIEICTBUN
HCIIOJIb30BaHUS PA3IMYHBIX CITOCOOOB
MIPOM3BOJICTBA DJICKTPOIHEPTUH

C MO3UIUHI PKOJIOTUUYECKOM
0€30MacHOCTH; MPEICTABIICHUN

0 palMoHaILHOM IIPUPOJIONIOIH30BAHUHU
(B mporiecce MoaroTOBKH COOOIICHHH,
BBITIOJTHCHUH TPYIIITOBBIX TTPOCKTOB)

2.3

MexaHu4ecKue 1
AIEKTPOMATHUTHBIE
BOJTHBI

10

MexaHnuyecKkre BOJIHBI, YCIOBUS UX
pactpocrpanenus. [lonepeunsie u
IIPOAOJIbHBIE BOJIHEIL. [lepron, ckopocTh
pacnpoCTpaHEHHUs U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH:

Hab6nronenue o6pa3zoBanus u
pacnpoCcTpaHEeHHUs OMEePEUHbIX

Y TIPOJIOJTBHBIX BOJIH, OTPAKEHUS U
NpeIoOMJICHUs, HHTEp(epeHIINN

U nudpakiuu MEXaHMYECKUX BOJIH,
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OTpaXKECHUE, IPEIIOMIICHUE,
uHTepdepeHIus u AudpaKiusl.

3ByK. CKOpOCTBh 3BYyKa. [ pOMKOCTh
3ByKa. Bricora ToHa. TemOp 3ByKa.
[ITyMoBOE€ 3arpsi3HEHUE OKPYKaroLIeh
Cpensl.

DJIEKTPOMATrHUTHBIC BOJIHBL. Y CIIOBUS
U3IIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opueHTalusi BEKTOPOB

73, E , U B DJICKTPOMAarHuTHOM BOJIHE.
CBOICTBA PNIEKTPOMArHUTHBIX BOJIH:
OTPAKEHUE, IPEIIOMIICHHUE,
noJiIpu3aIys, uHTephepeHITUs 1
nudpaximys.

[IIxana 1eKTpOMarHUTHBIX BOJIH.
[IprMeHeHue 3IEeKTPOMarHMTHBIX BOJIH
B TEXHUKE U OBITY.

[TpyuHIMIIBI pAAUOCBS3U U TEJICBUACHUS.
Pannonoxkamus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYXKaroUIEH Cpebl.

TexHuyeckue ycTponcTBa u
MPaKTUYECKOE MPUMEHEHUE:
MY3bIKaJIbHbIE THCTPYMEHTHI, pajiap,
paguoONpPUEMHHUK, TEJIIEBU30D, AHTCHHA,
tenedon, CBU-neus, ynpTpazByKoBas
JUAarHOCTUKA B TEXHUKE U MEIULIMHE

aKyCTHYECKOTO pEe30HaHca, CBA3U
IPOMKOCTH 3BYKa U BBICOTHI TOHA

C aMILTUTY0M U 4aCTOTOMN KOJeOaHUH.
N3ydeHue CBOMCTB yiIbTpa3ByKa U €ro
MIPUMEHCHMUSI.

HccnenoBanue CBOMCTB
3JIEKTPOMArHUTHBIX BOJH: OTPAKEHHUE,
MPEJIOMJICHUE, MOJISIPU3ALINS,
mudpakuus, uHTephepeHITus.
OOHapyxeHue HHPpaKpacHOro
yAbTPaduOIECTOBOTO U3ITYUECHUM.
CpaBHEHHE MEXAaHUYECKUX U
3JIEKTPOMArHUTHBIX BOJIH.
Ornpenenenue yCioBUl MPUMEHUMOCTH
MOJIEJIM TAPMOHUYECKOUN BOJIHBI.
Penienne kayecTBEHHBIX 3a/1a4,
TPEOYIONTUX MPUMEHEHUS 3HAHUM

1o TeMe «MexaHu4ecKue u
3JIEKTPOMArHUTHBIE BOJTHBI».
N3yyenune napameTrpoB 3ByKOBOU
BOJIHBI.

N3yuenue pacnpocTpaHeHUs 3BYKOBBIX
BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
OOBsicHEHHE YCTPONCTBA U IPUHITUTIA
JEUCTBUS MYy3bIKAJIbHBIX HHCTPYMEHTOB,
pazapa, paauonpuEMHNKA, TEJICBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
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OOBbscHEHUE YIbTPa3BYKOBOM
JTHArHOCTUKH B TEXHHUKE U MEIHIIMHE.
Hcnons3oBanue IT-Trexnonorui

pu paboTe ¢ TOMOTHUTEILHBIMU
HMCTOYHUKAMU WH(OPMAITUH 110 TEME,
WX KPUTUYECKUI aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHau3 " OlleHKa MMOCIEICTBUN
ITYMOBOTO Y 3JIEKTPOMarHuTHOTO
3arpsA3HEHUS OKPYKAIOIICH cpeJibl

C MO3UIIUHN PKOJOTUUECKOM
0€30I1aCHOCTH; TIPEICTABICHUI

0 palMOHAJILHOM MPUPOIOIOIE30BAHUHI
(B mporiecce MoAroTOBKY COOOIICHU,
BBITIOJTHEHUH TPYNIIOBBIX ITPOCKTOB)

2.4

Onrtuka

25

[IpssMonuHEHOE pacpOCTpaHEHUE

CBETa B OJIHOPOJIHOM cpene. JIyu cBera.

To4yeyHbI HICTOYHUK CBETA.
OtpaxeHue cBeTa. 3aKOHBI OTPAKECHUS
ceera. [locTtpoenue n3obpakeHuit

B TUI0CKOM 3epkaie. Chepruueckue
3epKarna.

[Ipenomiienue cBeta. 3aKOHBI
npeoMIIeHUs cBeTa. AOCOJIFOTHBIN
MOKa3aTelb MPEIOMIICHUS.
OTHOCHUTENBHBINA TOKA3aTEh
npenomieHust. [1oCTOSTHCTBO YacTOThI

HaOmroneHne onTHYeCKUX SIBIICHUH,
MPOBEICHNE KOCBEHHBIX U3MEPECHUH,
HCCJIEeI0BaHMS 3aBUCUMOCTEH
(hU3UYECKUX BEJIMYUH U OTBITOB

10 ITPOBEPKE NPEITTOKECHHON TUITOTE3BI
[IPY U3YYEHUH SIBIICHUU MTPEIIOMIICHUS
CBETa Ha rPaHMUIIC pa3zieia AByX Cpel,
MIPEJIOMIICHHS CBETA B COOMpArOITeH 1
pacCEenBarOIIECH JIMH3aX, BOJTHOBBIX
CBOMCTB CBeETa.

HaOmronenue mojHoro BHyTpeHHETro
OTpaXKEHHUsI, U3YUYEHHUE MOJEITU
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CBETA U COOTHOLICHUE JJIUH BOJIH
IIPU NEPEXOJE MOHOXPOMATUYECKOTO
CBETAa Uepe3 IPaHully paszeiia IByX
ONTUYECKUX CPEL.

Xon mydyen B mpusMe. [lucnepens cera.
CrnoxHblit cocTaB 6emnoro ceeta. L{Ber.
[TosmmHOE BHYTpEHHEE OTpPAKEHUE.
[IpenenbHBIN yroJ IOJIHOTO
BHYTPEHHETO OTPAKEHUS.
CoOuparoiiye 1 paccerBarOIINe JTUH3HI.
Tonkas nuH3a. DOKYCHOE PACCTOSHUE U
ONTUYECKAs CUJIA TOHKOM JIMH3BI.
3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS
TOHKOHM C(epUIECKOM JIMH3BI OT €€
F€OMETPHUU U OTHOCUTEIIBHOTO
II0Ka3aTes IPEJIOMIICHHUS.

dopMyia TOHKOU JTMH3BI. Y BEJIIMYCHUE,
JTaBaeMoO€ JTUH30M.

Xon yqa, TpoIIeAIIero JIMH3Y MO/
ITPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
onrn4eckoun ocu. [locrpoenue
U300pKEHUN TOUKH U OTPE3Ka MPSIMOM
B COOMPAIOIINX U PACCEUBAIOIITUX
JIMH3aX U UX CUCTEMAX.

OnTtuyeckue npudopsl. Pazpemaroras
crocoOHOCTh. ['11a3 kak onTryeckas
CUCTEMA.

CBETOBO/IA.

[Tony4yenue nzo0OpaxeHus: B CUCTEME
13 IJIOCKOTO 3€pKaJia U JINH3BI,

B CUCTEME U3 JIBYX JIUH3.
KoHcTpyrpoBaHue TeIeCKOMUYECKUX
CUCTEM.

N3ydenue nossipusanuu CBETa,
OTPaKEHHOTO OT MOBEPXHOCTH
JUDJICKTPUKA, U3YUCHHE
uHTEephEPEHITNH JTA3EPHOTO U3ITYUCHUS
Ha JBYX HIEJIAX.

[Toy4yenue criekTpa U3mydeHUs
CBETOIMOa IIPU TOMOIIH
TU(GPaKIIMOHHON PEIETKH.

Pemienne pacu€THbIX 3a71a4 C SIBHO
3aJaHHOU 1 HEIBHO 3aJJaHHOU
(bU3UYECKON MOJIEITBIO

C MCIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
dhopmyi 1o TeMe «OnTHKay.

Pemienue kauecTBEHHBIX 3aj1a4,
TpeOYIOMUX MPUMEHECHUS 3HAHU T

1o Teme «OnTuka.

[TocTpoenue u pacy€T n300pakeHHI,
CO3/IaBaEMBbIX IJIOCKUM 3€pPKaJIoM,
TOHKOM JIMH30MU.

Onpenenenue yciaoBUi NPUMEHUMOCTH
MO/IeJIA TOHKOM JIMH3bI; TPAHUIL
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[Ipenenb npUMEHUMOCTH
F€OMETPUYECKON ONITHKHU.

Bonnosas ontuka. MaTtepdepenmms
cBera. KorepeHTHbIE HICTOYHUKH.
VYcaoBus HaOM0IEHNS MAKCUMYMOB U
MUHHUMYMOB B UHTEp(PEpEHIIMOHHOMN
KApTHUHE OT JIBYX KOT€PEHTHBIX
MCTOYHHUKOB. [IpuMepsI Ki1accuyeckux
UHTEP(HEPEHIIMOHHBIX CXEM.
Hudpakuus cera. JuppakuuoHHas
pemérka. Y cioBue HabIIOAeHUS
TJIABHBIX MAKCUMYMOB TP MaJICHUH
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PPAKIIMOHHYIO PEIIETKY.
[Tonmapu3zanus ceera.

TexHnueckue yCTporucTBa u
TE€XHOJIOTHYECKHE MTPOLIECCHI: OUKH,
JyTia, IepucKo, GoToarnrapar,
MUKPOCKOII, MPOEKIMOHHBIN anmnapar,
IPOCBETJIEHHUE ONTHKH, BOJIOKOHHAS
ONTHKA, TUPPAKIIMOHHAS pEUIETKA

MPUMEHUMOCTH T€OMETPUUYECKOMN
OTITHKH.

OObsicHeHue 0COOCHHOCTEHN MPOTEKAHUS
ONITUYECKUX SBJICHUIN: UHTEP(DEPECHIINH,
IUQPPaKIIH, TUCTIEPCUH, TIOJTHOTO
BHYTPEHHETO OTPaKECHHUS.

OOBbscHEHNE YCTPONCTBA U IPUHIINAIIA
JEMCTBUS OUYKOB, JIYTIbI, IEPUCKOIIA,
¢dboToanmnapara, MUKPOCKOTIA,
IPOEKIIMOHHOIO anmapara,
IU(GPaKIUOHHOMN PEMIETKH, BOJOKOHHOM
OIITUKH.

OOBsicHEHUE TIPOCBETIICHUS ONTHUKH.
PaboTa B rpynmax mpu o0Cyk1eHuN
BOIIPOCOB MEXMPEIMETHOTO XapaKTepa
(manpumep, o Teme «CBeTOBbBIC
SIBJICHUS B IPUPOJIE»)

Hroro no pazuneny
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Paznen 3. OcHOBBI clIENMAJILHOM TEOPUHM OTHOCUTEIbHOCTH (nasee - CTO)

3.1

OcHOBBI
CIIeLIUaJIbHOU TEOpUHU
OTHOCUTEJIBHOCTHU

5

['paHu1Ibl MPUMEHUMOCTH KJIACCUYECKOM
MexaHUKHU. [locTyiarel cienuaibHOU
TEOPUHU OTHOCUTEIbHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOMN

[IpoBeneHne KOCBEHHBIX U3MEPEHUI
UMITYJIECA U DHEPTUH PENATUBUCTCKUX
yactull (1o ¢poTorpadusM TPEeKoB
3apsKEHHBIX YaCcTUI] B MArHUTHOM
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untepBai. [Ipeobpazoanus Jlopena.
VY cnoBre NPpUYMHHOCTH.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
3ameyieHue BpEMEHU U COKpaleHUE
JUTUHBI.

DHeprus 1 UMILYJIbC PEISITUBUCTCKON
YaCTHULIBIL.

CBs13b Macchl C SHEPTUEN U UMITYJIBCOM
PENATUBUCTCKON YaCTULIBI. DHEPIUs
IIOKOS.

TexHuyeckue ycTporcTa u
TEXHOJIOTUYECKHUE MTPOLECCHI:

CIIyTHHKOBBIE IPUEMHHUKH, YCKOPUTEIU
3apSYKEHHBIX YaCTHI]

roJje).

AHanmu3 1 onrcaHue PU3NISCKUX
SIBJICHUH C HCTIOJIb30BAaHUEM TTOCTYJIATOB
CIEIUaIbHOM TCOPUH OTHOCUTECIIBHOCTH.
OObsicHEHNE IPUHTIUIA TCHCTBUS
CIIyTHHKOBBIX TPUEMHUKOB,
YCKOpHUTEIeH 3apsHKEHHBIX YaCTHIT

Hroro no pazgeny 5
Pasznen 4. KBantoBasi pusuk
4.1 KopnyckynsipHo- 15 PaBHOBECHOE TEIUIOBOE U3ITyYEHHE IIpoBeneHnEe KOCBEHHBIX U3MEPEHUM,

BOJIHOBOU JyaJIu3M

(u3nmydeHue abCoMOTHO YEPHOTO TEIIA).
3akoH cMmenieHus: Buna. ['unoresa
Ilnanka o KBaHTax.

®DoTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.
dorordpdext. OnpiTer A.I'. CTonerona.
3akonbl hoTodddekra. YpaBHeHHE
OitHmTeitHa 111 hoTodrdhdexra.
«Kpacnas rpanuna» pororddexra.
JlaBnenue cBeta (B 4aCTHOCTH,
JIaBJICHUE CBETa Ha a0COJIFOTHO

HCCJICIOBAHUS 3aBUCUMOCTEN MEXKTY
(bU3MYECKUMU BEIMUMHAMU

MIpU U3y4YeHUU siBJIeHUS poTodPdekTa.
OmnpenencHre abCOMIOTHBIX
OTHOCHUTEJIHbHBIX MOTPEIIHOCTEH
M3MEpPEHUN (PU3NUCSCKUX BEITUYHUH.
OrnieHKa rpaHull MOTPEUTHOCTEM.
Pemienue pacu€THBIX 3a7a4 C IBHO
3aJITaHHOM 1 HESIBHO 3aJIaHHON
(U3UYECKON MOJIETHIO
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MOTJIOMIAIOIITYIO U a0COIIOTHO
OTPAKAIOITYIO TOBEPXHOCTH). OTBITHI
I1.H. JIeGenena.

BonHoBrwlIe cBoMcTBa YacTull. BoJHbI
ne bpond. JlnuHa BostHbl ae bpoiia u
pasMepsl 00J1aCTH JTOKATU3AIIH
JBUKYIIEHCS YaCTHULIBI.
KopnyckynsipHO-BOJIHOBOM Jyanu3M.

Judpakuus 37€KTPOHOB HA KpUCTAILIaX.

Cneunduka u3sMepeHnii B MUKPOMHUPE.
CooTHoONIEHNS HEOTIPENEIIEHHOCTEN
I'eiizenbepra.

TexHuyeckue ycTponcTa u
TE€XHOJIOTUYECKHE IPOLIECCHI:
CIIEKTPOMETP, (POTOIIEMEHT,
(oToaaTUNK, TYHHEJIbHBIN MUKPOCKOII,
COJIHEUHas OaTapesi, CBETOIUO/

C UCIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «KBaHTOBBIE
SIBJICHUSD.

Peuienne kauecTBEHHBIX 3a/1a4,
TPeOYIOUIMX MPUMEHEHUS 3HAHUM

1o Teme «KBaHTOBBIE SIBJICHUSD.
Ornpenenenue yciuoBUi TPUMEHUMOCTH
KBAaHTOBOU MOJIE/IN CBETA.

AHan3 KBaHTOBBIX ITPOLIECCOB

C HCMOJIb30BAHUEM YpPaBHEHUS
OiiHmTeriHa 1ia Gporoaddekra,
MPUHLINIA COOTHOIIEHUI
Heonpenenéunoctu [ eiizendepra.
OObsicHEeHUE PUHIINTIA JCHCTBUSA
CHEKTPOMETPA, (POTOIIEMEHTA,
dboToaTYMKa, TYHHEITEHOTO
MHUKPOCKOIIa, COJTHEYHOMU OaTapew,
CBETOAMO/IA.

Ucnons3zoBanue [ T-TtexHonoruii

pHu paboTe C TOMOJHUTETLHBIMU
HMCTOYHUKAMU WH(POpMAIIMU TT0 TeME,
UX KPUTUYECKUN aHAIU3 U OLICHKA
JOCTOBEPHOCTH

4.2

dusuka atoma

OnBITH IO HCCICOA0OBAHNIO CTPOCHUA
aToMa. HnaHeTapHaﬂ MOZACIIb aTOMa

Pesepdopna.
[Toctynatsl bopa. U3nyuenue u

OrnpeneneHue AIMHBI BOJTHBI JIa3€PHOTO
W3JTy4YCHUS.

HaOmronenue nuHeMYaThiX CIIEKTPOB.
HccnegoBanue cekTpa pa3pe:keHHOTO
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norjoiieHrue (OTOHOB IIPH MEPEXo/ie
aToOMa C OJTHOTO YPOBHSI DHEPTUH

Ha JpYrou.

Bugpl criektpoB. CniekTp ypoBHEHR
SHEPruM aToMa BOJAOPOJa.
CrnoHTaHHOE U BBIHYXJEHHOE
n3ny4yeHue csera. Jlasep.
TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKHUE MPOLIECCHI:
CIIEKTPaJIbHBIN aHaIU3 (CIIEKTPOCKOI),
J1a3ep, KBAHTOBBIM KOMIIBIOTEP

aTOMapHOTO BOJAOPOJA U U3MEPEHUE
nocTossHHOU PunGepra.

N3yuenue ycTporcTBa U AEUCTBUS
CYETYMKA UOHU3UPYIOITUX YACTHII.
Onpenenenue yclioBUil NPUMEHUMOCTH
mozenu atoma Peszepdopaa.
OOBsicHEHUE IPUHITUIIA ICHCTBUS
CIIEKTPOCKOTA, J1a3epa, KBAHTOBOTO
KOMITbIOTEPA.

AHann3 KBaHTOBBIX MIPOLECCOB

Ha OCHOBE IIEPBOT0 U BTOPOTO
noctynaros bopa

4.3

dus3uka aTOMHOI'O
aapa u
3JIEMEHTAPHBIX
JaCTHII

Hyxknonnas monens sigpa [ elizenoepra—
NBanenko. 3apsan sapa. MaccoBoe
yuciio sapa. U3oronsl.
PangnoaktuBHOCTH. Anbha-pacmal.
DONEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacran. ['amma-n3nydeHue.

3aKOoH paAM0aKTUBHOTO pacnaja.
PannoakTuBHBIE H30TOMBI B MPUPOJIE.
CBoiicTBa HOHU3UPYIOUIETO U3TYUYEHUS.
Binusinue pagnoakTHBHOCTH Ha KUBbIE
opranu3mbl. EctrecTBeHHBIH QOH
u3iydyenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B si/Ipe.
Snepusie cuibl. [ledext maccsl sapa.
Snepnbie peakunu. JleneHue u CUHTE3

IIpoBenenne nsmepeHun
PaAOaKTUBHOTO (hOHA

C UCIOJIb30BaHNEM JI03UMETpa 1
UCCIIEIOBAaHUE TPEKOB YaCTHI]

(10 TOTOBBIM hoTOrpadusIM).
W3ydenne noriomenns 6eTa-4acTull
ATIOMUHHUEM.

Onpenenenue yCioBU MPUMEHUMOCTH
MOJIEJI AaTOMHOTO Spa.

AHanu3 ¥ ONucaHue JIePHbIX peaKui
C WCIOJIb30BAaHUEM IMOHSATUI MaccoBOE
YHCIIO U 3apsijl A1pa, SHEPTHUS CBS3U
A1pa, 3aKOHOB COXpaHEHHUs 3apsja,
MacCOBOTO YHCJIa U DPHEPTHH B SICPHBIX
peaxIusxX, 3aKOHa PaTuOAKTHBHOTO
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anep. Snepusie peaktopsl. [IpodieMbl
YIPABISIEMOTO TEPMOSIICPHOTO CHHTE3A.
DKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS
SIEPHON SHEPTETUKH.

MeToabl perucTpalni U UCCICI0BAHUS
AJIEMEHTAPHBIX YACTULI.
OyHIaMEHTAIbHBIC B3aUMOICHCTBHUA.
bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtangapTHOU
Mojieni. KBapk-TirooHHAst MOAENb
aJpOHOB.

®u3suka 3a npeaenaMu CTaHIapTHOM
Mojenu. TéMHas maTepust U TEMHAs
SHEprusl.

EnnncTBO mznueckoii KapTUHBI MUpA.
TexHuyeckue ycTponcTBa u
TE€XHOJIOTMYECKHUE IIPOLIECCHL: JO3UMETD,
Kamepa BuiibcoHa, iAepHbBIA PEaKTop,
TEPMOSIAEPHBIN PEAKTOP, ATOMHAS
6om0a, MarHUTHO-PE30HAHCHAS
Tomorpadus

pacraja.

OOBsiCHEHUE MPUHITUIIA JTCHCTBUS
03UMETpa, KaMepbl BunbcoHa,
SIIEPHOTO peaKkTopa, TEPMOSICPHOTO
peakTopa, aTOMHOM OOMOBI, MArHUTHO-
PE30HAHCHOM ToMOrpadum.

AHanu3 u oleHKa BIUSHUS
PaIMOaKTUBHOCTHU HA KUBbBIC
OpPTaHU3MBI, a TAKXKE MOCIIEICTBUN
Pa3BUTHSA SACPHON IHEPTETUKHU

C MO3ULIMH SKOJIOTHYECKOMN
0€3011aCHOCTH; TIPEACTaBICHUM

0 pallMOHAILHOM MIPHUPOAOTI0IH30BAHUN
(B mpo1iecce MOATOTOBKU COOOIIIEHHH,
BBITIOJTHEHHUS TPYNIIOBBIX IPOSKTOB)

Hroro no pazuneny

25

Paznen 5. DjaeMeHTBI aCTPOH

OMHHM U ACTPOPU3UKH

5.1

DJIeMEHTBI
aCTPOHOMHH H
acTpopU3UKH

12

Drarbl pa3BUTHS aCTPOHOMUM.
[IpuknagHoe U MUPOBO33PEHUECKOE
3Ha4YeHue acTpoHoMuu. [I[puMeHnMOCTh
3aKOHOB (DU3UKU TSI OOBICHEHUS

HaoOmronenue 38310010 HEDOA
HEBOOPYKEHHBIM IJ1a30M

C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
IIPUIIOKEHUH I ONIPEACIICHUSA
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MPUPOIbI KOCMUYECKUX OOBHEKTOB.
MeToabl ACTPOHOMUYECKUX
uccienoBanuii. CoBpeMEHHbIE
ONTUYCCKHUE TEIICCKOIEI,
pagroTeIECKOIIbl, BHEAaTMOC(hEepHas
ACTPOHOMMSL.

Bup 3Bé3nnoro neba. Co3Be3nus, spKue
3BE3/IbI, IUIAHETHI, KX BUIUMOE
JIBIDKCHHE.

Comnneunas cucTema.

Connne. CotHeuUHast aKkTUBHOCTb.
Hctounuk sneprum CoiiHia 1 3BE37.
3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKH.
Jlnarpamma «CIEKTpaJIbHBIN KJIacc —
CBETUMOCTBY». 3BE3/IbI IJIaBHOM
TIOCJICIOBATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTDY JIJIsI 3BE3]T
I'JIaBHOM IMOCJIEI0BATCIbHOCTH.
BuyTpenHee ctpoeHue 3BE3 .
CoBpeMeHHbIE NPEICTABICHUS

0 MPOUCXOXKJICHUH U 3BoJIoIMKM CosHIIa
U 3BE3]1. DTambl )KU3HU 3BE3 .
Muineunsin Ilyts — Hama ["anakruxa.
[Tonoxxenue n nBuxxenune CoHIIA

B I'amaktuke. TuUnel rajgakTHK.
Pannoranakruku n xBazapsl. YépHblie
JBIPBI B /Ipax rajJakTHK.

TTOJIOKEHUS HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro NoayIapus u
SIPKHUE 3BE3IBI.

Habmonenue B Teneckon JIyHbl, MaHeT,
TYMAHHOCTEW U 3BE3/IHBIX CKOIUICHUM.
Y4acTtue B IUCKYCCHUH O POJIH
aCTPOHOMMH B COBPEMEHHOM KAPTHUHE
MHpa, B IPAKTUUECKOHN JEATEILHOCTH
YEJIO0BEKA U TAJbHEUIIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHUH.

IToaroroBka cOOOIIEHHUH O METOAAX
MOTYYEHUsI HAYYHBIX aCTPOHOMUYECKHUX
3HAHWUM, OTKPBITUAX B COBPEMEHHOU
aCTPOHOMUH.

[IprumeHeHne 0CHOBOMOJIArarOIIAX
ACTPOHOMMYECKHUX MOHSATHUM, 3aKOHOB U
TEOpuH IS aHAIU3a U O0BICHEHUS
(hU3UYIECKUX TTPOIICCCOB, MPOUCXOIAITUX
B 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX,

B MEXXTAIaKTUYECKOM cpejie, IBUKCHUS
HEOCCHBIX TEJI, DBOJIIOIMH 3BE3]T U
Bcenennoi
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Bcenennas. Paciiupenne BeeneHHowu.
3akon Xa060mna. Pazberanue ranakTuk.
Teopus bosbioro B3psiBa. PenukroBoe
W3ITy4YEHHUE.

MacmrabHas ctpykrypa BeeneHHoi.
MeraranakTuka.

Hepeméunbie mpo0sieMbl aCTPOHOMUH

Hroro no pazneny

12

Pa3nen 6. ®u3nyeckuii NPAaKTUKYM

6.1 duznyeckuii 16 CriocoOb1 n3MepeHust GU3NUECKUX [IpoBeneHNE KOCBEHHBIX H3MEPEHMUI,
IPAKTUKYM BEJIMYMH C UCIIOIb30BaHUEM MCCJIEI0BAHUM 3aBUCUMOCTEN

aHAJIOTOBBIX U LIU(PPOBBIX ($u3NYECKUX BEJIINYMH, IPOBEPKA
U3MEPUTETBHBIX TPUOOPOB U MPEAJIOKEHHBIX TUIIOTE3 (BBIOOD
KOMITBIOTEPHBIX TATYMKOBBIX CHCTEM. 13 padoT, ONMCAHHBIX B TEMATUYECKUX
AOCOIOTHBIE U OTHOCUTEIBLHBIE paznenax «Y4YeHU4YEeCKUN IKCIIEPUMEHT,
HOTPELIHOCTH U3MEPEHUN (PU3HUECKUX | TabopaTopHbIe pabOTHI, MPAKTUKYM))
BesMurH. OlieHKa TpaHuIl
MOTPEIIHOCTEN

Hroro mo pazaemy 16

Paznen 7. O6o0maloiee noBTopeHune

7.1 Cucremaruzanus u 15 O06o0611eHNE U cUCTEMAaTU3AIUS VYyacrtre B TUCKYCCUU O POJIH (PUBHUKHU U

0000111eHNEe
IPEIMETHOTO
COJIEp>KaHUS U OIbITA
JeSITEIIbHOCTH,
npUoOPETEHHOTO
pY U3y4YeHHUH Kypca

coZiep KaHus pa3AesioB Kypca
«Mexanukay, «MonekynsapHas pu3uka
Y TEPMOJMHAMUKAY,
«InexkTpoauHamMukay, «Konebanus u
BOJIHBDY, «OCHOBBI CIIELIUAIIEHON TEOPUU
OTHOCUTEIBHOCTHY, «KBaHTOBas

aCTPOHOMUHU B Pa3IMUHBIX cepax
NEATENLHOCTH Y€JIOBEKA.
[ToaroroBka cOOOIIEHUN O MECTE
(buU3HYECKOI KapTUHBI MHUPA B PSITY
COBPEMEHHBIX MPEACTABICHUH

0 IIPHUPO/IE.
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¢buszukm 10-11
KJIACCOB

busnkay, « eMEHTHl ACTPOHOMUU U
acTpou3uKm».

Ponb ¢pusuku u actpoHOMHH

B 9KOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COITMAJILHOM 1 ATHYECKOU cepax
NEATEIIbHOCTH YEJI0OBEKA, POJIb U MECTO
(PM3HKU U aCTPOHOMHUH B COBPEMEHHOM
HAy4YHOU KapTUHE MUpPA, 3HAUCHHE
ONMCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHOMN U TPOrHOCTUYECKON
byHKUIMN PU3zndecKoil TeoOpuu, pob
(¢u3nueckoil Teopur B POPMUPOBAHUU
IPEICTaBIICHUN O (PU3NYECKON KapTHHE
MUpa, MECTO (PU3UUECKON KapTHUHBI
MHUpa B OOLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEICTABICHUI
0 IIpUpoOaE

BelnonHeHne y4eOHbIX 3aJaHul,
JEMOHCTPUPYIOLIMUX OCBOCHUE
OCHOBHBIX TIOHATUH, PUINIECKUX
BEJIMUMH U 3aKOHOB Kypca (PU3UKH
10-11 knaccos

Hroro no pazgeny 15
PesepBHOE Bpems 10
OBILEE KOJIMYECTBO 170
YACOB I10 ITPOTPAMME
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