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Pabouas nporpamma no yueoHOMy npeamety «DPuzukay (yriayOosEHHBIN YPOBEHbD)
(mpeaMeTHas 001acTh «ECTeCTBEHHO-HAYYHBIC TIPEIMETHI) BKIIOYACT MOSICHUTEIHHYIO
3aIMCKY, COJEPKaHue OOYUYEHUS, TUIAHUPYEMBIC PE3YIbTaThl OCBOCHUS MPOTPAMMEBI 10
¢dusnKe, TeMaTHIECKOE TUTAHUPOBAHHE.

[TosicHuTENBHAS 3aMMUCKa OTPAXKAET OOIIINE TN U 33]1a49H (DU3UKH, XapaKTEPUCTHKY
TICUXOJIOTHYECKUX TPEANOCHUIOK K €€ M3yUeHHUI0 00YJaroIIMMHUCS, MECTO B CTPYKType
y4eOHOTO IUIaHa, a TakKXKe TMOIXOAbl K OTOOpY CONepKaHHs, K OIPEACIICHUIO
TUTAHUPYEMBIX PE3yIbTaTOB.

Conmepxanre  OOy4YCHHsI pacKpbhIBaeT COJCpXKaTelbHbIC JIUHUH, KOTOpPHIE
npeayiaratoTcs JUisi 00sS3aTeIbHOTO M3YYEHUSI B KaXKJIOM KJIAacCe Ha YPOBHE CPEIIHETrO
ob1rero oOpazoBaHusI.

[InanupyemMble pe3yiabTaThl OCBOCHHS MPOTpaMMbl IO (PU3MKE BKIIOYAIOT
JUYHOCTHBIE, METaIlPEAMETHBIC PE3yJbTAaThl 3a BECh IMEPHOA OOYYCHHS HAa ypPOBHE
cpemHero oOmmero oOpa3oBaHuUs, a TakKe MPEAMETHBIC TOCTIKCHHS O0ydYaroIIerocs
3a KaXIbli ToJ1 00y4eHUsI.

HOACHUTEJIBHAS 3AITMCKA

IIporpamma 1o ¢usmke Ha ypoBHE cpeaHero odmero oopa3oBaHus pa3paboTaHa
HA OCHOBE TOJOXKEHUA U TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM
oOpazoBarenbHON mporpammel, npeacrabieHHbix B GI'OC COO, a Takxke ¢ yuyéToMm
paboueii mporpamMmMbl BocriuTanusi W KoHIenuu mpenogaBaHus y4yeOHOTO ImpeaMera
«Dusuka» B 00pa3oBaTeNbHbIX Opranu3zanusax Poccuiickoin @enepannu, peaau3yomux
OCHOBHBIE 00pa30BaTeIbHBIC MPOTPAMMEBI.

[Iporpamma mo ¢u3uke ompenenser 00sA3aTelIbHOE MPEIMETHOE COJEpIKaHUE,
YCTAHABIMBAET PEKOMEHAYEMYIO IMOCIEI0BATEIbHOCTh HM3YYEHUS TEM U Pa3/eiOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXMIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JJOTUKU
y4eOHOro mpoliecca, BO3pacTHBIX 0coOeHHOCTel oOydaronuxcs. [Iporpamma no ¢gusuke
AT MpeCTaBIIEHUE O LETX, COAepKaHnu, O0Iel cTpaTeruu 0Oy4eHHs, BOCIIUTAHUS U
pa3BUTUs OOYYAIOIIUXCS CpecTBaMu yueOHoro npeaMera «Pusrkay Ha yriryOJaéHHOM
YpOBHE.

N3yuenune xypca puzuku yriayOa€HHOTO YPOBHS MO3BOJISIET PEAIM30BATh 33 a4d
npodeCCUOHAILHONW OpPUEHTAIINH, HAIMIPABJICHO HAa CO3/IaHUE YCJIOBHM ISl TIPOSIBJICHUS
CBOMX WHTEIJICKTYaJIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH KaKIbIM OO0y4YarOIIUMCH,
KOTOpbI€  HEOOXOAMMBI  JUIsi  TPOJOJDKEHUs  oOpa3oBaHUsT B OpraHU3aIUAX
npodeccuoHamHboro  00pa3oBaHMsl MO  PA3IUYHBIM  (DU3UKO-TEXHHUYECKUM |
WHXEHEPHBIM CHEIUATBLHOCTSIM.

B mporpamMme mo ¢usuke oOmpenensroTcs IUTAHUPYEMBbIE pPE3yJbTaThl OCBOCHHUS
Kypca (U3MKM Ha YpPOBHE cCpefaHero ooOmiero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpenIMeTHbIC, TpeAMETHBIC (Ha yriyonénaom ypoBHe). HaydHo-mMeTogomornaeckon
OCHOBOM 117151 pa3pa0b0TKH TPEeOOBAHUM K TUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM
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pe3ynbTaTamMm 00y4arolIuxcsi, OCBOUBIIUX MpOrpaMMmy Mo (U3MKe Ha YPOBHE CPEIHETO
oO1iero oOpa3oBaHus Ha YIUIyOJIEHHOM YpPOBHE, SIBISIETCS CUCTEMHO-JIEATEIbHOCTHBIN
MOJXOI.

[Iporpamma no ¢u3MKe BKIIOYAECT:

IJIAHUPYEMBIC PE3yIbTaThl OCBOCHUS Kypca GU3UKHU HA YTITYOJIEHHOM YPOBHE, B TOM
YuCIie MIPEAMETHBIC PE3YJIbTATHI 110 F0jIaM 00yUYEHUS;

coziepkanue yueoHoro npeamera «duznka» mo rogam oOydeHus;

TEMaTHYECKOe TUIAHUPOBAHUE T10 TOAaM OOyUCHHUS.

[Iporpamma no ¢u3nke UMeeT MPUMEPHBIN XapaKTep U MOKET ObITh UCIIOJIb30BAHA
YUUTEISIMHA (PU3UKH I COCTABJICHUSI CBOMX PA0OUYUX MPOTPAMM.

[Iporpamma 1o (u3nMke HE CKOBBIBAET TBOPUYECKYI0 HWHHUIIMATUBY YUYUTENECH U
MPEAOCTABISAECT BO3MOXHOCTU ISl pealiu3alliyd Pa3IM4YHbIX METOJIMYECKUX MOJIX0JI0B
K TMpenojaBaHui0 (PU3NKU Ha YIIIYOJIEHHOM YpOBHE NPU YCIOBUM COXPaHEHUS
00s13aTEIHLHOM YaCTH COJIepKaHus Kypca.

du3nka KaKk Hayka O Haubojee OOUUX 3aKOHAX MPUPOJbI, BHICTYIAs B Ka4eCTBE
y4eOHOTrO TpeIMeTa B IIKOJIE, BHOCUT CYIICCTBEHHBIM BKJIQJ] B CHUCTEMY 3HAaHUU
00 okpyxatomeM wupe. LIkonbHbIE Kypc GU3UMKH — CcHUCTEMOOOpa3yroluid
JUTSI €CTECTBEHHO-HAYYHBIX YU€OHBIX MIPEIMETOB, MOCKOJBKY (PU3UUYECKUE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB U SABJICHMI, HM3ydyaeMbIX XHUMHEH, Ouosoruei, Qpuznueckou
reorpadueii © actpoHoMuer. Vcroap30BaHWE W aKTUBHOE NPUMEHEHHE (DU3NUSCKHUX
3HAHUH ONPEACIIUIIO XapakTep U OypHOE Pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHI B cdepe
SHEPreTUKHU, TPAHCIOPTAa, OCBOCHMUS KOCMOCA, TMIOJYyYECHHUS HOBBIX MaTepHaoOB
C 3aJlaHHBIMU CBOMcTBaMHU. M3yueHune hpr3uKu BHOCUT OCHOBHOM BKJIaj B (hOpMHUpOBaHHE
€CTeCTBEHHO-HAyYHOW KapTUHBI MuUpa  oOywaromierocs, B  (opMUpOBaHUE
YMEHUW NPUMEHSITh HAYYHBIM METOJ] TO3HAHUS TPU BBIMOTHEHUHM HMH Y4eOHBIX
VCCIIEIOBAHUM.

B ocHOBY Kypca (pu3HKu Ha ypOBHE CpeaHEro o0IIero oopa3oBaHus MOJIOKEH Pl
ujel, KOTOpbIe MOKHO pacCMaTpuBaTh KaK MPUHIIMIIBI €70 OCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM ¢ HEW KypC SIBISETCS JIOTUYECKHU
3aBEPIICHHBIM, OH COJEPXUT MaTepuanl M3 BCEX pa3AesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJJACCUYECKOH, TAK U COBPEMEHHOU (PU3UKH.

Hoesn zenepanuzayuu. B cooTBeTCTBUM ¢ HEil MaTepua Kypca GU3HKU 00beINHEH
BOKpYyr (Qusnueckux Teopud. Benymmm B Kypce sBisiercss (popMupoBaHHe
MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanusanus mpeanonaracT MCIOJIb30BAHUE
I'YMaHUTApPHOTO MOTEHIMaIa (PU3NUECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (PUBHKU
C pa3BUTHEM OOIIECTBAa, a TakKXe C MHPOBO33PEHUCCKUMU, HPABCTBEHHBIMU W
HKOJIOTHYECKUMHU MPOOIEMaAMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢usmku yriyOi€HHOro ypOBHS
MPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHX M TEXHOJIOTUYECKHUX
MPUJIOKEHUN W3YyUYECHHBIX TEOPUN M 3aKOHOB. [Ipn 3TOM paccMaTpuBaroTCs Ha YpOBHE
00IIMX MPEJCTaBICHUN U COBPEMEHHbIE TEXHUUYECKHUE YCTPONUCTBA, U TEXHOJIOTHUHU.



Hoesn rskonozuzayuu pearmsyercst IOCPEACTBOM BBEICHUS SJIEMEHTOB COJICPXKAHMS,
MOCBAMIEHHBIX JKOJOTHYSCKUM TIPOOJIEeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI
C pa3BUTHEM TEXHHMKH U TEXHOJIOTHH, a Takke 0OCYyX IeHUsl MpoOjeM paruoHAIbHOTO
IPUPOIOTIOIB30BAHUS M SKOJIOTHYECKON OE30MacCHOCTH.

OcBoeHue cofep)KaHdus TPOrpaMMbl MO (PU3UKE JOJDKHO OBITh IOCTPOCHO
Ha MPUHIUIIAX CUCTEMHO-IEATEeIbHOCTHOrO moaxona. [ns dbusuku peanuzanus >THX
MPUHITUIIOB 0a3upyeTcsi Ha HCIOIB30BAaHUN CAMOCTOSITEILHOTO AKCIIEPUMEHTA Kak
MOCTOSIHHO JieHcTBYtoMIEero (hakTopa yueOHoro npouecca. s yramyOonéHHOro ypoBHS —
3TO CHUCTEMa CaMOCTOATENBLHOTO YYEHHYECKOTO JKCIEPUMEHTA, BKIIOYAIOIIETO
(GpOoHTaNIbHBIE YUEHUYECKHUE OIBITHI MPU W3YYEHUH HOBOTO Marepuaa, JJabopaTOpHbBIE
paboTel W paboThl TpakThkyma. [Ipu 3TOM BO3MOXKHBI J[Ba CIOCO0A pearu3aiu
(bU3MYEeCcKOro MpakTHKyMa. B TepBOM cilydae MPakTUKyM MPOBOAMUTCS JHUOO B KOHIIC
10 u 11 xnaccoB, 1100 MOCe MEPBOTO U BTOPOTO MOIYTOUN B KaXKJIOM U3 STUX KJIACCOB.
BTtopoii cioco6 — 310 nHTErpanus paboT NpakTUKyMa B CUCTEMY JabOpaTOPHBIX padoT,
KOTOpBIEC MPOBOJSITCS B Mpolecce U3ydeHus paszaena (temsl). [Ipu sTom noa paboramu
MpPaKTUKyMa IMOHUMAETCS CaMOCTOSITEIBbHOE HCCIEOBAaHUE, KOTOPOE IMPOBOJUTCS
10 PYKOBOJICTBY CBEPHYTOIr0, 0000IIEHHOTO BUJA 0€3 MOMAaroBoi HHCTPYKIUH.

B mporpamme mo ¢usuke cucreMa ydeHWYECKOTO SKCIEPUMEHTa, J1abopaTOpHBIX
paboT U MpakTHKyMma MpEACTaBICHA €IUHBIM IepeyHeM. BhIOOp TeMaTuKu IJisi 3TUX
BUJIOB  YYCHHUYECKMX  MPAKTHUYECKHX  paboT  OCYIIECTBISCTCS  YYaCTHUKAMU
00pa3zoBaTeNbHOTO MpoIecca UCXOAs U3 0COOCHHOCTEW MOYPOYHOTO TUTAHUPOBAHUS U
ocHarienust kabunera ¢usuku. [Ipu 3TOoM obecnieunBaeTCsi OBJIaJIeHUE 00 YyJarOITUMUCS
YMEHUSMH TIPOBOUTH MPSMbIE U KOCBEHHBIC U3MEPEHUS, UCCIICIOBAHUS 3aBHCHMOCTEH
bu3MYeCKUX BEIMYUH U TTOCTAHOBKY OIBITOB TI0 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, TTO3BOJISIFOIITUE PUMEHSATh U3YUEHHBIE 3aKOHBI
¥ 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjeiia Kypca, TaKk W WHTETPUPYS MPUMCHEHUE
3HAHWM U3 Pa3HBIX pa3niesoB. J1Jig KaueCTBEHHBIX 3a7a4 TPUOPUTETOM SIBIISIIOTCS 3a/IaHUS
Ha OOBSICHCHHE/NPEICKa3aHWe NPOTCKaHWS (U3NYECKHX SIBJICHUH H IPOIIECCOB
B OKpYXarolieil >ku3Hu, TpeOyromue BbIOOpa (u3nuecko Moaenu i CUTYalUH
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu GI'OC COO k MaTepuanibHO-TEXHUYECKOMY
oOecrieueHnto0 y4eOHOro mporiecca Kypc Gu3nuku yriayOoaéHHOTO YPOBHS HA yPOBHE
cpeaHero 001ero oopa3oBaHus JOHKEH U3ydaThCs B YCIOBHSIX IPEIMETHOTO KaOMHETA.
B kabunere ¢u3uku JODKHO OBITH HEOOXOAMMOE JabopaTopHOE OOOpyAOBaHHUE
JUISl BBITIOJTHEHUS YKa3aHHBIX B TporpaMme TO0 (QU3NKE YYEHUYECKHUX OIIBITOB,
1abopaTOpHBIX paboT U padOT NPAKTUKYMa, a TAKXKE IEMOHCTPAIMOHHOE 000py0BaHHE.
JlemoHCTpanmoHHoe 000pyAoBaHuEe (OPMHUPYETCS B COOTBETCTBUH C MPUHITUIIOM
MUHUMAJIBHOH  JOCTaTOYHOCTH M  OOECMEeYMBAeT TIOCTAHOBKY IEPEYMCICHHBIX
B MporpamMMme no (pU3MKe KIIOYEBBIX JAEMOHCTpALMU AJI UCCIEIOBAHUS H3Y4aeMbIX



SIBJICHUH U MPOLIECCOB, SIMIUPHUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHHUUECKUX
IIPUMEHECHUM.

JlabopatopHoe  00OpylOBaHUE JJII YUYEHHYECKUMX IPAKTUYECKUX  padoT
dbopMupyeTcs B BUJE TEMAaTHUYECKHX KOMILUIEKTOB U OOECIIEUNBAETCS B pacuére OJAHOTO
KOMILJIEKTa Ha JBYX OOydammmxca. TeMaTuuyecKue KOMILIEKTBl JIaOOpaTOPHOIO
000pyI0BaHMs JOJKHBI OBITH HOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAHUH aHAJIOTOBBIX
U 1UGPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX H3MEPHUTEIbHBIX CHUCTEM B BHUJIC
1 pOBLIX Ta00paTOPHUH.

OCHOBHBIMU LIETSIMH U3Yy4YeHHS (GU3UKH B OO0IIEM OOpa30BaHUU SIBISIFOTCS:

(opMupoBaHHE MHTEpEca U CTPEMJIEHHS OOYyYaroIMXCs K HaydHOMY H3YYEHHIO
IPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOAE MO3HaHUS M (POPMHUPOBAHUE
UCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPYXKAIOLIUM SBJICHUSIM;

(opMHpOBaHHME HAYYHOTO MHUPOBO33PEHHS KakK pe3yJibTara HU3Y4YeHUS OCHOB
CTpPOEHHUS MaTepuu U (pyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dbopmMupoBaHUe yMEHUN OOBSCHSATH SIBICHHUS C HCIOJIb30BaHUEM (U3UYECKUX
3HAaHUM ¥ HAYYHBIX JOKA3aTEJIbCTB;

(GopMupoBaHHE MpPENCTaBICHUA O POAM (QU3MKU Uil Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTUI;

pa3BUTHE TPECTABICHUNH O BO3MOXHBIX cdepax Oyaymiel npodeccrnoHaIbHON
JeSITEIbBHOCTH, CBSI3aHHBIX C (PU3MKOM, MOJATOTOBKA K JajbHEHIIEeMy 00y4eHHIO B 3TOM
HaIlpaBJICHUMU.

JlocTmkeHne STUX Lened oOecreynBaeTCsl pElIeHHEM CIENyIOMMX 3ajad
B TIpoIlecce M3yueHus Kypca GU3UKU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUS:

NpUOOpPETEHUE CHUCTEMBbl 3HAHUM 00 O0OIMX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSIX, BKIIOYAs MEXaHUKY, MOJEKYJSIpPHYIO (U3HKY, AJIEKTPOJUHAMUKY,
KBaHTOBYIO (PU3HKY U AJIIEMEHTBI aCTPOPU3UKH;

(bopMHpOBaHWE YMEHH MPUMEHSATh TEOPETUUYECKUE 3HAHUS ISl OOBSICHEHUS
bu3NYecKuX SBICHUA B TMPUPOJE U I MPUHATUS NPAKTUYECKUX PpELICHUMN
B IIOBCEJIHEBHOM JXU3HU;

OCBOCHHME CIOCOOOB PEIICHMs Pa3jIM4HbIX 33Jlady C SABHO 3aJaHHOU (hU3HUECKOU
MOJIEJIbIO, 3324, MOAPa3yMEBAIOIIUX CAMOCTOSITENBHOE CO3/IaHne (PU3NUECKON MOJIENH,
aJICKBaTHOM YCIIOBUSIM 33J]a4M, B TOM YHCJIE 3a]1a4 MH)XKEHEPHOI'O XapaKTepa;

NOHUMaHUE (PU3NYECKUX OCHOB U MPUHIHUIIOB ACUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSHUS HA OKPYXKAIOLIYIO CPENY;

OBJIAJICHHE METOJaMU  CaMOCTOSITEJIbHOIO  IUIAHUPOBAaHUS U MPOBEIACHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHAIU3a M WHTEpIpeTaluu UHPOPMAIUU, ONpPEICICHUs
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3YyJIbTaTa;

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

pa3BuTHE MHTEpeca K cdepaM Mpo(ecCHOHATBHON NeATENbHOCTH, CBSI3aHHOU
¢ (hU3UKOM.



B cootBerctBuu ¢ tpeboBanusimu GI'OC COO yrnyOnéHHbIA ypOBEHb H3yUCHHUS
yuebHoro npeameta «Pu3nKa» Ha ypOBHE CPEIHET0 00IIero 00pa3oBaHus BBIOMpaeTCs
o0Oy4JaromuMucs, MIAHUPYIOIMIMMHA TPOAODKEHHE O0pa30BaHUS MO CHEIHATBHOCTIM
(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 gacoB (5 yacoB B He/EIIO).

[Ipensiaraemslii B mporpamme 1o pu3uke nepeyeHb 1ad0paTOPHbIX U MPAKTUYECKUX
paboT sABIsIETCA PEKOMEHAOBAHHBIM, YUYUTENb JIeTIaeT BHIOOP NMPOBEICHUS J1a00paTOPHBIX
padoT 1 OMBITOB C YYETOM UHAMBUAYAIBHBIX OCOOCHHOCTEN O0YyYarOIINXCS.

B mporpamMe mo @u3mke KaxIoro Kiacca MNpeaaraercs pe3epB BPEMEHH,
OTBOJIUMBI Ha BapUATUBHYIO YacTh MPOTPaMMBI, COJEPKaHUE KOTOPOM (hopMHUpyeTCs
y4acTHUKaMu oOpa3oBaTebHOTrO mnpoiecca. Jlrobas paboyass mporpamma JI0DKHA
IOJIHOCTBIO BKJIKOYATh B C€0sI copiepKaHUe JaHHOW MPOrpaMMBI 10 (PU3HUKE.



COJEPXAHUE OBYYEHUA

10 KJIACC

Pasznen 1. Hayunblii MeTO O3HAHMS NPUPOABI

®dusuka — pyHIaMeHTalbHas HayKa o mpupoje. HaydHslit MeTo 1 MO3HAHUS U
METO/IbI UCCIIEeIOBAaHUS (U3NYECKUX SIBICHUH.

OKCnepuMEeHT W Teopusi B IIpoliecce No3HaHus mpupoasl. HaOmronenue wu
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MmepeHus (U3UYECKUX BEIMYMH (aHAJIOrOBbIE W ITU(POBBIC
U3MEpPUTEIIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GU3NYECKUX BETUUHMH (AOCOMIOTHASI U OTHOCUTENIbHASA).

MopenupoBanue (U3MYECKUX SBJICHUM M MPOLECCOB (MarepuaibHas TOYKa,
abCOJIIOTHO TBEPJIOE TEJO, UACANbHAS KUJIKOCTh, MICaJbHBIA ra3, TOUCUHBINA 3apsn).
['unore3a. ®U3NMYECKUI 3aKOH, TPAHULIBI €70 IPUMEHUMOCTH. PU3NYECKas TEOPUS.

Ponp u mecto ¢puzuku B (HOpMHUPOBAHUM COBPEMEHHON HAay4HOIH KapTHHBI MUpAa,
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
$u3NYECKUX BETUYHH MTPHU MOMOIIN KOMIIBIOTEPHBIX JaTUNKOB.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe ABrkeHne. OTHOCUTEIIBHOCTh MEXaHUYECKOTO IBMKEHUS. CrucTeMa
oTcufra.

[Ipsmast u oOpaTHast 3a71a4u MEXaHUKHU.

Panunyc-BexkTop MaTepuasbHONM TOUKH, €r0 MTPOCKIIUA HA OCU CUCTEMbl KOOPMHAT.
Tpaekropusi.

[Tepemenienue, CKOpOCTh (CpeIHsIst CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUaJbHOW TOYKH, HMX TNPOCKIMH HA OCH CHUCTeMbl KoopauHaT. CloxKeHue
MIEPEMELICHNUM U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBH)KEHUE. 3aBHCUMOCTH
KOOpJAMHAT, CKOPOCTH, YCKOPEHHUS W MYTH MaTepUaJIbHOW TOYKU OT BPEMEHU U HX
rpaduku.

CBobOomHOe majeHUE. YCKOpeHHE CBOOOJHOrO mnajeHus. JIBWKEeHHE Tera,
OpOIIIEHHOTO IO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHUS
MaTepHalIbHOW TOUYKU OT BPEMEHU U UX TpaduKHu.

KpuBonunennoe nsmxeHue. J[BMKEHHE MATEPUAIBHOM TOYKM IO OKPYKHOCTH.
VYrnoBas u nuHelHas ckopocTh. [lepuoa u yactota oopamenus. [leHTpocTpemMuTensHOE
(HOpMabHOE), KacaTeabHOE (TAaHI'€HIMAIBHOE) M IOJHOE YCKOPEHUE MaTepHUaAbHOMN
TOYKH.



TexHuyeckue ycTpoucTBa U TEXHOJOTMYECKUE IPOLIECCHI: CIIMIAOMETP, JABUKECHUE
CHapAJIOB, LICTIHbIE, IECTEePEHYATHIC U PEMEHHBIE TTEPEAaYu, CKOPOCTHBIE TU(THI.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

CrniocoObI Kccie1oBaHus JBUKCHU.

NnmrocTpanuus npeaenbHoro nepexo1a i U3MEpEHNEe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

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

Hanpagiienne ckopocty pu IBUKEHUH 11O OKPYKHOCTH.

[IpeoOpazoBaHue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHuEe myTeil, TPAGKTOpPUN, CKOPOCTEN NBHXKEHUSI OJHOrO M TOrO K€ Tema
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol, NPAKMUKYM

N3yyeHne HEPAaBHOMEPHOIO JBUKECHHUS C UEJIbK) OINPEACICHUS MIHOBEHHOU
CKOpPOCTH.

N3mepenune yckopeHus Opu  MPSIMOJUHEMHOM PABHOYCKOPEHHOM JIBUKCHUU
10 HAaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TyTH OT BPEMEHU TIPH pAaBHOYCKOPEHHOM JIBH>KECHHU.

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

N3ydenune nBMOKEHUS Teina, OPOIICHHOTO TOpU30HTANbHO. IIpoBepka TUIIOTE3BI
0 MPAMOM MPOMOPIUOHATLHON 3aBUCUMOCTH MEXKIY HAJTbHOCTBIO MOJIETA YU HAYaJIbHOU
CKOPOCTBIO Tea.

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

HccnenoBanne 3aBUCUMOCTH TIeproAa oOpaIieHuss KOHMIECKOr0 MasTHHUKA OT €ro
MapaMeTpoB.

Tema 2. lunamuxa

IlepBbii  3akoH Hbrorona. HMuepuuanbaele cucteMbl orcu€ra. [IpuHinun
oTHOcuTenbHOCTH ['anmmnes. HewHepumanpHble CHUCTEMBI OTCYETA (OIpPENEIEHUE,
IPUMEPHI).

Macca tena. Cuna. [IpuHIuUI Cynepro3uiuuy CUll.

Bropoii 3akoH HproTOHA 117151 MaTEpUAIIBHON TOUYKHU.

Tpernii 3ak0H Hpr0TOHA 117151 MAaTEPUATIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHSA. DKBHBAJIEHTHOCTh IPABUTALMOHHOW W HWHEPTHOM
MAacCBl.

Cuna TtspKkecTH. 3aBUCHMOCTH YCKOPEHHS CBOOOJHOTO TMaJeHUsi OT  BBICOTHI
HaJl TOBEPXHOCTHIO TUIAHETHI U OT reorpaduyeckoi mupoThl. JBuKeHnEe HEOECHBIX Tel
U UX CNyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocMuueckas CKOPOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABuxKyIerocs ¢ yCKopeHUEM.

Cuna tpenus. Cyxoe tpenue. Cuna TPEHUsI CKOJBXKEHUS W CUJia TPEHHS MOKOS.
Koaddunuent tperns. Cuna conpoTUBICHUS MPHU IBUKEHUH TEJIa B )KUIKOCTH WM Ta3e,
e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIILHOTO JIBUKCHUSI.

Hasnenue. ['mapocratuueckoe napnenue. Cuna Apxumena.

TexHuueckne ycTponCTBa U TEXHOJIOTUYECKUE MTPOLECCHI: MOIIUITHUKH, IBHKEHUE
WCKYCCTBCHHBIX CITyTHHKOB.

Jlemoncmpayuu

HaGnronenue MBMOKCHUS TET B MHEPITUAIBHBIX M HEMHEPIUAIBHBIX CHCTEMax
OTCUETA.

[IpuHIIUIT OTHOCUTEIBHOCTH.

Kauenne nByxX HWIMHIPOB WM IIAPOB pa3HOM MACCHI C OJIUHAKOBBIM YCKOPEHHEM
OTHOCHUTEILHO HEMHEPIIUATILHON CUCTEMBI OTCUETA.

CpaBHEeHUE paBHOJCUCTBYIONICH MPHUIOKEHHBIX K TEJIy CUJI C TIPOM3BEICHUEM
MAcCCHhI Te€Jla Ha €r0 YCKOPEHUE B UHEPIIUAJIBHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOJICHUCTBUS TEI.

N3mepenne macc 1o B3auMoOICHCTBUIO.

HeBecomocTs.

Bec tena npu yckopeHHOM NoabEME U aJCHUH.

LleHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEeHUE CUJI TPEHUS TTOKOSI, KAUEHUS U CKOJIBKECHMUS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi, RPAKMUKym

N3mepenne paBHOACHCTBYIOIIEH CUJT MPU JBMXKEHUM 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, IEPEKUHYTON Yepes JIETKUN
OJIOK.

N3mepenne koddduiimeHTa TpeHHs N0 BeJIWYUHE YIJIOBOro KoddhdUimeHTa
3aBucumoctd Fp,p(N).

HccnenoBanue nBUKeHUsI Opycka MO HAKJIOHHOM MIIOCKOCTH € IEPEMEHHBIM
K03 PUIIIEHTOM 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 BpaumieHus. Ilnedo cumibl. CnoxxkeHue cuil,
IIPWIOKEHHBIX K TBEpAOMY Teily. LIeHTp Tskectu Tena.

YcnoBus paBHOBECHUS TBEPIOIO TENA.
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YcToliunBoe, HeyCTOMYMBOE, O€3pa3INYHOE pABHOBECHE.
TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE  IPOLECCHI:  KPOHUITEHH,
CTPOUTENBHBIN KpaH, peIETYaThie KOHCTPYKLUH.

Jlemoncmpayuu
VY ci10BUsI paBHOBECHS.
Bunsl paBHOBeECHS.

Yuenuueckuii sxcnepumenm, rabopamophvle pabomsl, RPAKMUKym
HccenenoBanue yciaoBU paBHOBECHS TBEPIOTO TeEJA, UMEIOILIETO OCh BPAILCHUS.
KoncTpyrnpoBanne KpOHIITEWHOB U PACUYET CHII YIIPYTOCTH.
N3ydenne ycTOMYNBOCTH TBEPAOTO TEJA, UMEIOIIETO TUIOIIAb ONIOPBHI.

Tema 4. 3akonbl coxpanenus 6 MEXAHUK

Nmnynec MaTepralbHOM TOYKH, CUCTEMBI MaTepUalIbHBIX TouyeK. LlenTp Macc
CHCTEMBI MATEPUAIBHBIX TOUEK. Teopema 0 IBM)KEHUU LIEHTPa Macc.

NMmyiibe critbl 1 N3MEHEHUE UMITYJIbCA TEIA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE 1BHXKEHUE.

MoMeHT uminyiibca MaTepuaibHOM TOUKU. IIpeacraBieHne o COXxpaHEHMM MOMEHTA
VMITYJIbCA B LIEHTPAJIBHBIX ITOJISX.

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

MOIIHOCTH CHUJIBI.

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

[loTeHnManbHBlE W HENOTEHUMAJbHbIE Cuibl. [loTeHIManbHas SHEprus.
[loTenmuanbHass sHeprus ynpyro aedhopMHUpoBaHHOW mpykuHbl. [loTeHmanbHas
SHEprus Tejla B OJHOPOJHOM TPaBUTAUMOHHOM mone. lloTenumanbHas sHEprus tena B
IrPaBUTALMOHHOM I10JI€ OJJHOPOJHOIO I1apa (BHYTpHY U BHe mmapa). Bropas kocMuueckas
CKOpOCTb. TpeThs KOCMUYECKasi CKOPOCTb.

CBsi3p paOOThl HEMOTCHLIMAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOW 3HEepruu
CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm U1 MACaTbHOM KUJIKOCTM KakK CIICICTBHE 3aKOHA
COXpPAaHEHUS MEXaHUYECKON YHEPIUH.

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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Bzanmuble npeBpallieHusi KWHETUYECKOW U MOTEHIMAIBHON YHEPTUM NTPU JEUCTBUU
Ha TEJIO CHJIBI TSHKECTU U CUJIbI YIIPYTOCTH.
CoxpaHeHue SHEpPruM Npu CBOOOTHOM MaJICHUH.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomsi, NPAKMUKYM

N3mepenne nmnyiibea Tenna o TOpMO3HOMY ITYTH.

H3mepenue CUItbl TATH, CKOPOCTH MOJIETTH AIEKTPOMOOMIISI M 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 CUITbI TPEHUS IPU ABM>KEHHUH TeJla 110 HAKIIOHHOM MJIOCKOCTH.

Pa3nen 3. MoJiekyJisipHas Gu3uKa U TEPMOIMHAMHKA
Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE MOJOKEHUST MOJIEKYJIsIpHO-KMHeTHuUeckoi Teopuu (MKT), ux omnbiTHOE
obocHoBanue. Jluddys3us. bBpoyHOBCkoe ABMIKEHHME. XapakTep JBWXKCHUS U
B3aWMO/ICVICTBHS YACTUI] BellleCcTBA. MOAENN CTPOCHUS Ta30B, KUJIKOCTEN U TBEPIBIX TEI
1 00BSICHEHHE CBOICTB BEIIECTBAa HA OCHOBE 3TUX MoJiesiel. Macca 1 pa3Mepbl MOJIEKYJT
(atomoB). KonnuecTtBo BemectBa. [locTosiHHass ABoraapo.

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

Mogenp naeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOU TEOPUM: YACTHIIBI rasa
JBUKYTCS XaOTHUECKH M HE B3AUMOIEHUCTBYIOT IPYT C APYTOM.

l'azoBeie  3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona.  AOcomroTHas
temneparypa (mkama Ttemneparyp KensBuna). 3akon [lanpToHa. W3omporecchl
B UJICAJIbHOM Ta3e ¢ MOCTOSSHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe npecraBieHue
M30ITPOIIECCOB: U30TEPMa, U30X0pa, n3o0apa.

CB43b MEXAY NTaBJICHUEM U CPEAHEW KMHETUYECKOM IHEpPruer MOCTYMaTeIbHOIrO
TEIJIOBOTO JIBMXKEHUSI MOJIEKYJT UJeaIbHOIO ra3a (OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-
KMHETUYECKOU TEOPUHU UJICATHHOTO ra3a).

CBsi3b a0CONIOTHOM TeMmmepaTrypbl TEPMOJUHAMHYECKOW CHCTEMBI CO CpelHen
KUHETUYECKOU SHEPTUEN MOCTYNATEIBHOTO TEIJIOBOTO JIBUKEHUS €€ YaCTHII.

TexHnueckne ycTporcTBa M TEXHOJOTHYECKUE MPOIIECCH: TEPMOMETP, OapoMeTp,
MOJy4eHUE HAHOMATEpHUaJOB.

Jlemoncmpayuu
Moaenu IBM>KEHUS YaCTHUIL BEIICCTBA.
Mopenb 6pOyHOBCKOTO ABUKCHHUS.
Buaeoponuk ¢ 3anuckro peaabHOro OpOyHOBCKOTO JBUXKCHHUS.
Huddysus KuIKocTeil.
Mogaens onbiTa lTepHa.
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[IpuTsxenue MoaeKyl.
Mopenu KPUCTaJUIMYECKUX PEIETOK.
Habmoienue u uiccieoBanne U30Mpo1eccoB.

Yuenuuecxuii sxcnepumenm, nabopamopmsie pabomol, NPAKMUKYM

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

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

N3ydeHne n30XopHOTO Mpoliecca.

N3yuenune nzobapHoro mpoiecca.

IIpoBepka ypaBHEHHUS COCTOSTHHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauwiunl

Tepmonunamuyeckas  (T/])  cucrema. 3ananue BHEIIIHUX YCIIOBUM
JUIs. TEPMOJAMHAMUYECKOM cucTeMbl. BHenHue u BHyTpeHHUE napaMeTpsl. [lapamerpsr
TEPMOJUHAMHUYECKON CHUCTEMBbl KaK CpeAHUE 3HAUYCHUS BEIMYMH, OMHUCHIBAIOIMIMX €€
COCTOSIHME Ha MHUKPOCKOIIUYECKOM YPOBHE.

Hynesoe Ha4yajio  TEPMOJUHAMUKH. Camonpoun3BoibHas  peliakcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogenbs uaeanbHOTrO raza B TEPMOJAMHAMUKE — CUCTEMa YPaBHEHHUI: ypaBHEHHE
MenneneeBa—KnanelipoHa © BBIpOKEHHME JUIsI BHYTPEHHEW DHEPIUH. Y CIOBHS
MPUMEHUMOCTH 3TON MOJEIU: HU3Kas KOHUEHTPALUs YacTHUIl, BBICOKHUE TEMIIEPaTypHhI.
Bripaxkenue niig BHyTpEHHEN SHEPTUH OJIHOATOMHOIO HJI€AJIBHOTO rasa.

KBa3zucratnueckue u HECTaTUYECKHUE MPOLIECCHI.

OnemeHTapHasi pabota B TepMOJAMHAMHKE. Bprumcienwe paboThl 1Mo Tpaduxy
npoiiecca Ha pV-nuarpamme.

Teronepenaya kak ciocod U3MEHEHHsI BHYTPEHHEHW SHEPTUH TEPMOIMHAMUYECKON
cucTeMbl 0e3 coBepilieHus paboThl. KOHBEKIIHSI, TETIONPOBOAHOCTh, U3TyUYCHUE.

KonnuectBo Temotel. Tenmno€MKoCTh Tena. Y iebHas U MOJIsipHas TEILUIOEMKOCTH
BEUIECTBA. YpaBHeHUME Maiiepa. YelnbHass TEMIOTa CropaHus TommBa. Pacuér
KOJIMYECTBA TEIUIOTHI MpH Teruionepenaye. [lonsatue o6 aguabaTHOM Mpoliecce.

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

BTopo#i 3akoH TepMOJMHAMHUKH JJIsi PAaBHOBECHBIX IPOIECCOB: YEpe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBI MPOXOJUT E€IUHCTBEHHAS
annabara. AGCOJIIOTHAs TeMIepaTypa.

BTopoli 3akoH TepMOAMHAMHKHU Jisl HEPABHOBECHBIX IMPOLECCOB: HEBO3MOMXHO
nepenarh TEIIOTy OT 0oJiee XOJOAHOro Teja K Oosee HarpeToMmy 0e3 KOMIEHCAIluu
(Knay3uyc). HeoOpaTuMoCTh NPUPOAHBIX MTPOIIECCOB.

[Tpunuune! aecteus TerioBsix MamuH. KIIT/I.

MaxkcumanbHoe 3Hauenue KIT/. Huxn Kapno.
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DKOJIOTUYECKHE ACHEKTHl MCIOJIb30BAHUS TEIUIOBBIX JABUrareneil. TemioBoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpe/Ibl.

TexHuueckue yCTpOMCTBA UM  TEXHOJOTMYECKHE MPOLECCHL:  XOJOAUIbHHUK,
KOHJUIMOHED, TU3EIbHBIA U KapOIOPATOPHBINA ABUTATENN, HApOBast TypOMHA, MOJyYEHNE
CBEpXHU3KHX TeMIEpaTyp, YTWIU3alUs «TEIUIOBBIX» OTXOAOB C HCIOJIb30BAHUEM
TEIJIOBOTO HACOCa, yTUIM3alusd OMOOPraHWYeCKOro TOIIMBA Il BBIPAOOTKHU
«TETTOBOI» U 3JIEKTPOIHEPTUU.

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, nabopamopmsie pabomsi, NPaAKMuKyMm

N3mepenne yaenpHON TEMTOEMKOCTH.

HccnenoBanue mpoliiecca OCTbIBAHMS BEILIECTBA.

HccnenoBanue aquabaTHOro npouecca.

N3ydyeHnne  B3aUMOCBSI3M  DHEPrUM  MEXMOJEKYISIPHOTO  B3aUMOJECHCTBHUS
U TEMIIEPATYPhI KUTICHUS HKUJTKOCTEH.

Tema 3. Aecpezammnuie cocmoanusa eeuiecmea. Pazosvie nepexoowvl

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

HacpiieHHble 1 HEHACBILIEHHBIE NTapbl. KauecTBeHHAs! 3aBUCHMOCTD TUIOTHOCTH U
JaBJICHUS HACBHIIIEHHOTO TMapa OT TeMIepaTypbl, UX HE3aBUCHUMOCTb OT 00BbEMa
HACBIIIEHHOT 0 N1apa. 3aBUCHMOCTb TEMIIEPATYPhl KUIIEHUS OT JABJIEHUS B KUIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTENbHAS BIAKHOCTb.

TBépnoe teno. Kpucramnuueckue u amopdHble Tena. AHU3OTPOIUS CBOWCTB
KpuctauioB. IlnaBnenwe u Kpucrajumzauus. YAelbHas TEIIOTa IUIaBJICHHUS.
Cybnumarusi.

Hedopmanuu tBEporo tena. Pactsokenwe u cxkarue. Crnpur. Monynes FOnra.
[Ipenen ynpyrux aegopManuii.

TeroBoe pacmupeHue >KUAKOCTEH M TBEPABIX Tel, O00bEMHOE W JIMHEWHOE
pacimimpeHre. AHrMapMOHHM3M TEIUIOBBIX KOJeOaHWW YacTHIl BElIeCTBAa KaK MNpUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa3zoBbIX Nepexoaax.

VYpaBHeHuUe TEIIOBOTO Oananca.

[ToBepxHocTtHOoe HaTspkeHHE. Kod(p(UUIHUEHT MOBEPXHOCTHOTO  HATSKEHUS.
Kanumnsipasle siBieHus. [laBieHue MO HCKPUBIEHHOW IMOBEPXHOCTHIO JKHUJIKOCTH.
®opmyna Jlamnaca.
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TexHuueckue YCTPOﬁCTBa N TCXHOJIOTHYCCKHUC ITPOUCCChI: KUIKHUC KPHUCTAJLIBI,
COBPCMCHHBIC MaTCpHUaJIbI.

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, 1abopamopmsie 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 AepopMaliii pe3HHOBOr0 00pasiia OT MPUII0KEHHON
K HEMY CHJIBI.

Pa3znen 4. DiiekTpoAUHAMUKA
Tema 1. Inekmpuueckoe none

OnekTpu3anuss Tedl W e€ NposBICHUs. OJEKTpUYeckuil 3apsan. JlBa Buaa
ANEKTPUYECKUX  3apsaoB.  [IpOBOMHMKH,  AMDJIEKTPUKHM U TOJYNPOBOJTHUKH.
DJIeMEHTapHBIN JIEKTPUUECKUM 3apsil. 3aKOH COXPaHEHUSI DJICKTPUUECKOT0 3apsiia.

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

DnekTpuueckoe noiie. Ero geiicTBue Ha 3EKTPUUECKUE 3aPSIbI.

Hanpsix€anocTs snexrpudeckoro mois. [Ipoousrit 3apsia. JInanm HanpsKEHHOCTH
ANeKTpUYecKoro nosisg. OTHOPOAHOE DIICKTPUUECKOE TTOJIE.

[ToTeHINaIBHOCTh ~ DJIEKTPOCTATUYECKOrO0  MMOJs.  Pa3HOCTh  MOTEHUHAJIOB
u HanpspkeHue. [loTeHnmanbHas >SHEprus 3apsAjia B 3JIEKTPOCTATUYECKOM TIOJIE.
[loTeHuMan 3J€KTPOCTaTHYECKOrO MOJsA. CBS3b HANPSHKEHHOCTU TMOJS U Pa3HOCTH
MOTEHIUAJIOB  JUIsl  BJEKTPOCTAaTUYECKOro moJis (Kak OJHOPOJHOro, TaKk W
HEOHOPOTHOTO).

[IpyHIMD CyNEepO3UIUHU JNEKTPUYECKUX TTOJIEH.
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ITone Ttoueunoro 3apsma. Ilone paBHOMepHO 3apstkeHHOM cdepol. [lore
pPaBHOMEpPHO 3apsDKEHHOro 1o oO0béMy 1mapa. I[lone paBHOMEpHO 3apsHKEHHOU
OCCKOHEUHOM IUTIOCKOCTH. KapTWHBI JWMHUM HAOpsSHKEHHOCTH OTUX TOJeH U
HKBUITOTEHIHAIBHBIX [TOBEPXHOCTEN.

IIpoBOAHUKH B DJIEKTPOCTATUYECKOM TIOJIE. Y CIOBUE PABHOBECHS 3aPAIOB.

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

KongeHncatop. OneKkTpo€MKOCTh KOHJIEHCATOPA. JIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpa.

[TapannensHOe coenvHEHUE KOHAEHCATOpoB. llocnenoBaTenbHOE COEIMHEHME
KOHJIEHCATOPOB.

DHeprus 3apsLKEHHOTO KOHAEHCATOopa.

JIBMKEeHME 3apsHKEHHOW YaCTULIBI B OHOPOJHOM AJIEKTPUYECKOM IIOJIE.

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

Jlemoncmpayuu

Y CTpONCTBO ¥ NPUHITUIT AEUCTBHSI AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE T0JIE JBYX 3aPSKEHHBIX IIACTHH.

Mopguensb anekTpocratuyeckoro reneparopa (Bau ge ['paada).

[IpOBOIHUKH B 3JIEKTPUUYECKOM ITOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTB AJIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPa OT IUIOIIAIN IUIACTHH,
PACCTOSTHUSI MEK1Yy HUMU U TUAJIEKTPUUECKOU POHUIAEMOCTH.

DHeprus dAEKTPUIECKOTO NOJIS 3apsKEHHOTO KOHJIEHCATOPA.

3apsiika U pa3psjika KOHJIEHCATOpa 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
COEMHEHUU KOHJECHCATOPOB.

Uccnenosanue paspsia KOHAEHCATOPA YE€PE3 PEIUCTOP.

Tema 2. Ilocmoannbtii In1eKmpuiecKuil mokK
Cuna toka. [IoCTOsITHHBIN TOK.

VYcnoBus CyliecTBOBaHUSI TOCTOSIHHOTO 3JIEKTPUYECKOro ToKa. MICTOUHMKH TOKA.
Hanpsixenne U u 3/C &.
3akoH OMa JJ1 y4acTKa LEeTH.
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DJIEKTPUYECKOE CONMPOTHUBJIEHUE. 3aBUCHUMOCTh COMNPOTHUBICHUS OJHOPOIHOTO
MPOBOJAHUKA OT €ro JUIMHbI W IUIOHIAAW IIONEPEYHOTO CEYEHUA. Y AECNIbHOE
COIIPOTHUBJICHUE BEILIECTBA.

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

Pabota snextpudeckoro Toka. 3akoH Jxxoyns—JIenia.

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

OJIC 1 BHyTpeHHEE CONPOTHUBJIICHHUE HMCTOYHHUKA TOKAa. 3akoH OMa aJisi TOJTHOM
(3aMKHYTOM) 3JIeKTpUYecKoi 1enu. MOIHOCTh UCTOYHUKA TOKa. KOpoTKoe 3aMbIKaHHe.

KoHzeHcaTop B 1Ieny NOCTOSHHOTO TOKA.

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

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HalpsKEHMSL.

HccnenoBanue 3aBUCMMOCTH CUJIbI TOKA OT HAINPSKEHUS JJI PE3UCTOPA, JIAMIIBI
HAKAJIMBAHMS U CBETOIHOA.

3aBUCUMOCTb COIPOTHUBIICHHUS [IWIMHIPUYECKUX IPOBOIHUKOB OT JUTMHBI, IUIOIIAIN
NOMNEPEYHOr0 CEYeHUs U MaTepurara.

HccnegoBanue 3aBUCMMOCTH CHIIbI TOKA OT CONMPOTUBIIEHUS MPU MOCTOSHHOM
HaIPSHKCHUH.

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

Crioco6bl coeTMHEeHUs NCTOYHUKOB Toka, DJ[C Oarapeii.

HccnenoBanue pa3HOCTH NOTEHLIMATIOB MEXKIY MOJI0CAMU UCTOYHHKA TOKA OT CUJIbI
TOKa B LIEIIN.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, RPAKMUKyMm

HccnegoBanue CMENIAHHOTO COEAMHEHUST PE3UCTOPOB.

N3mepenue yaenbHOT0 CONPOTUBIICHUSI POBOIHUKOB.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANIPSIKEHUS JIJIs1 JIaMITbl HAaKaJIUBaHUS.

VYBenuuenue npenaesia u3MepeHus amnepMerpa (BoabTMETPa).

N3mepenne D]IC 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucumMoctd IJ[C TalbBaHUYECKOTO 3JIEMEHTAa OT BPEMEHU
IpU KOPOTKOM 3aMbIKaHUH.

UccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXK Y MOJIOCAMU UCTOYHUKA TOKA OT CHJIBI
TOKA B IIEIH.

HccnenoBanue 3aBUCUMOCTH TIOJIE3HOM MOIIIHOCTH MCTOYHUKA TOKA OT CHUJIbI TOKA.

Tema 3. Toku 6 paznuunwlx cpedax

DJIeKTpUYECKas MPOBOAMMOCTD PA3JIMYHBIX BEMIECTB. DJIEKTPOHHAS IPOBOJAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCHUMOCTh COMNPOTUBIICHUS METAIOB OT TEMIIEPATyphl.
CBepXnpoOBOAUMOCTb.
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OnexkTpuyecknid TOK B Bakyyme. (CBOHCTBA  JJEKTPOHHBIX  ITy4YKOB.

[TomynpoBonuuku. CoOCTBEHHAs M IPUMECHAS! TIPOBOAUMOCTH MOTYIIPOBOJIHUKOB.
CaoiictBa p—n-nepexoxaa. [loaynpoBoiHUKOBBIE TPHUOOPBI.

ONEKTpUYECKUA TOK B JJIEKTPOJUTAX. OJEKTPOJUTUYECKAs JIUCCOLMALN.
Onexrponns. 3akoHbl Dapanes I AIEKTPOIU3a.

OnexTpudyeckuid TOK B razax. CaMOCTOATENBHBIA U HECAMOCTOSITEIIBHBINA Pa3psil.
PaznuyHble TUITBI caMOCTOATENBHOTO pa3psaaa. Monnus. [1nazma.

TexHruuecKkre ycTpoMCTBa U MPAKTUYECKOE MPUMEHEHHUE: ra30pa3psaHbIe JIAMIIbI,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJYIPOBOJHUKOBBIE MPHOOPHI: TUOJM, TPaH3UCTOP,
doroanona, CBETOAMO[, TajdbBaHUKA, paQUHUPOBAHHE MEAM, BHIIUIABKA AITIOMHUHMUS,
AIIEKTPOHHAsA MUKPOCKOIIHSL.

Jlemoncmpayuu
3aBUCHUMOCTB CONPOTUBIICHUSI METAJIOB OT TEMIIEPATYPHI.
IIpoBOAMMOCTB DIIEKTPOIIUTOB.
3akoHbl 3nekTposn3a Dapajnes.
NckpoBoit pa3psa v MPOBOAUMOCTB BO3AYXa.
CpaBHeHrE TPOBOAMMOCTH METAJIOB U ITOJIYIIPOBOJHUKOB.
OnHOCTOPOHHSIS IPOBOAUMOCTB THOAA.

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

Du3nyecKril NPAKTHKYM

CnocoObl u3MepeHus: (PU3MUECKUX BEJIWYHMH C MCMHOJIb30BAHUEM aHAJIOTOBBIX W
U(POBBIX HU3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHCTEM.
AOCOJIIOTHBIE W OTHOCHUTEIIbHBIE TMOTPEIIHOCTH H3MEPEHUN (PU3NYECKUX BEIHYMUH.
OneHka rpaHull NOTrPEUIHOCTEM.

[IpoBeneHNE KOCBEHHBIX W3MEPEHHM, MCCIACAOBAHUN 3aBUCHUMOCTEH (DU3UIECKUX
BEJIMYMH, MPOBEpKA TMPEUIOKEHHBIX TUnore3 (BbIOOp H3 paboT, OMUCAHHBIX
B TEMaTUYECKHX paslielax «YUYEeHUYECKHU DKCIEPUMEHT, JTabopaTopHble pPabOTHI,
MPAKTUKYM»).

MexnpeaMeTHbIe CBA3H

N3yuenune kypca (usukn yrimyonéaHoro ypoBHss B 10 kiacce OCYIIECTBISETCS
¢ Y4€TOM co/iepKaTeIIbHBIX MEXKIIPEMETHBIX CBsI3€l C KypcaMu MaTeMaTHKU, OMOJIOTHH,
XUMUH, reorpaduu 1 TEXHOJIOTHH.

Mesxicnpeomemmusvie HOHAMUA, CBA3AHHBIE C UYUEHUEM MEMO0008 HAYUHO20
no3nanua: SABICHNUE, HAYYHbIN (akKT, TUIOTE3a, (U3NUECKass BEIMYMHA, 3aKOH, TEOPHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, H3MEpEHHEe, MOTPEIIHOCTH
U3MEpPEHU, U3MepUTENbHBIE TPUOOPHI, I poBas 1adbopaTopusi.
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Mamemamuxa: Pemienue cuctembl ypaBHeHui. JluneitHas ¢dyHkuus, mapaboia,
runepOoa, ux rpaguku U cBoiicTBa. TpuroHomeTpuyeckre GyHKIUUA: CUHYC, KOCUHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BeKTopel M uX
IIPOEKLIMM HA OCH KOOPJMHAT, CIIOKEHNUE BEKTOPOB.

buonozua: MexaHudeckoe [BWKEHUE B JKMBOM mpupoze, auddysus, ocmoc,
TEMJI0O00OMEH J>KHUBBIX OpPraHM3MOB, TEIUIOBOE 3arps3HEHUE OKpYyKarouehd cpebl,
yTHIM3alusl  OMOOPraHMYECKOro  TOIUIMBAa  JUIsl  BBIPAOOTKH  «TEIUIOBOM» U
AIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSHKEHUE W KalWUISIPHBIE SBJICHUS B IPUPOJE,
AIEKTPUYECKUE SIBJIICHUS B )KUBOU MPUPOJE.

Xumusa: NUCKPETHOE CTPOCHHE BEUIECTBA, CTPOECHHWE AaTOMOB M MOJIEKYJ, MOJb
BEILIECTBA, MOJIIPHAS MAacCa, NOJIy4YEHNE HAHOMATEPUAJIOB, TEIJIOBBIE CBOMCTBA TBEPBIX
TEJ, KUJAKOCTEH W Ta30B, JKUJIKHE KPUCTAJLIBI, 3JIEKTPUYECKHUE CBOMCTBA METAJUIOB,
ANEKTPOIUTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS MUKPOCKOIHS.

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

Texnonozua: npeodOpa3zoBaHUE JIBHKEHHUN C MCIOJIb30BAHHEM MEXAaHU3MOB, YUYET
CyXOr0 M JKHMJIKOTO TPEHUSI B TEXHHUKE, CTATHYECKHE KOHCTPYKUMU (KPOHILUTEWH,
penieTyaTbie KOHCTPYKIIMH ), UCIIOIb30BAHUE 3aKOHOB COXPAHEHHSI MEXAaHUKHU B TEXHHUKE
(rupockomn, BOJOMET U JPYTUe), ABUTaTellb BHYTPEHHETO CropaHus, napoBas TypOHHa,
OBITOBOM  XOJIONWJIbHUK, KOHJIUIMOHEpP, TEXHOJOTUU TMOJIYYEHUSI COBPEMEHHBIX
MaTepraJioB, B TOM YHUCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAS
3aIllMTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, Ta30pa3psAHbIE JIAMIIbI, TOJIYIPOBOJHUKOBBIE
npuOOpPHI, FAJIbBAaHUKA.

11 KJIIACC

Pasznen 4. DiekTpoAMHAMHUKA
Tema 4. Maznummnoe none

BzanmopaencTBue NMOCTOSIHHBIX MAarHUTOB U MPOBOJHHUKOB C TOKOM. MarnutHoe
nosje. BekTop MarHMTHOW WHAYKUMHU. [IpMHOMIT Cyneprno3uuyMu MarHUTHBIX IMOJIEH.
JIvHUY MarHUTHOW MHAYKLIHH.

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

Cuna AMmnepa, €€ HalpaBjJ€HUE U MOYJIb.

Cuna JlopeHua, e€ HampaBi€eHHE W MOAYJb. [[BH>KEHME 3apsiKEHHOW YaCTHIIbI
B OJJHOPOJHOM MarHUTHOM mnoJjie. Pabota cumsl Jlopenna.

MaruauTHoe 110J€ B BeriecTBe. @eppoMarHeTUky, napa- U JMaMarHeTHKH.

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

Llemoncmpayuu
KapTtuna nuHMM MHAYKIIMM MarHATHOTO TOJISI TMOJIOCOBOTO M IMOJKOBOOOPA3HOTO
MMOCTOSTHHBIX MAarHUTOB.

19



KapTuHa nuHMNA MarHUTHOM WHIYKIMHU TOJS JJIWHHOTO IPSIMOTO IMPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3auMopelicTBr€e IBYX MTPOBOJTHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHa Ha MOHBI AJIEKTPOJIUTA.

HaOmronenue nBuKeHUs MydKa 3JIEKTPOHOB B MArHUTHOM ITOJI€.

[TpuHIMIO EHCTBUS JICKTPOU3MEPUTEIIBHOTO MPHUOOpPa MarHUTORIEKTPUIECKOM
CUCTEMBI.

Vuenuuecxuii sxcnepumenm, 1abopamopisie pabomol, NPAKMUKYM
HccnenoBanrue MaroHuTHOT'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 MAarHUTHOM MHAYKIIUA HA OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. Inekmpomacnumnas UHOYKUUA

SIBneHHE 3JIEKTPOMArHUTHOM MHAYKUIHH. [IOTOK BEKTOpa MarHUTHOM WHIYKIIHH.
OJAC wuHaykuumu. 3akoH diekTpoMarHuTHOM wuHAykumn Dapanes. Buxpepoe
anekTpudeckoe nose. Toxku dyko.

OJ1C uHAYKUHUK B IPOBOJIHUKE, ABUKYIIEMCS B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[Ipasuo Jlenua.

NupykruBHOCTh. KaTymka MHAYKTUBHOCTH B LIENU MTOCTOSHHOTO TOKa. SIBieHue
camouHaykiuu. I1C caMOUMHAYKINH.

DHeprust MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIUOHHAS IEYb,
COJIEHOM I, 3a1IUTA OT BJIEKTPU3ALNHN TEJI IPU ABMKEHUH B MArHUTHOM I10JIE 3E€MJIN.

Jlemoncmpayuu

HaGnronenue siBieHUS SIEKTPOMAarHUTHON MHIAYKITUH.

Uccnenosanue 3aBucumoctd I1C MHAYKIMHU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO
MIOTOKA.

[IpaBuo Jlenna.

[Tagenne MmarauTa B alFOMUHUEBON (METHOMN) TpyOe.

SIBiIeHME CAaMOMHIYKIIUY.

Uccnenosanue 3apucumocty IJ{C caMOMHIYKIIMU OT CKOPOCTU W3MEHEHHUS CHIIbI
TOKa B LICTIH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomuol, NPaAKMUKym
Uccnenosanue siBIEHUS 3JIEKTPOMAarHUTHOM UHAYKIUU.
Onpenenenre UHIYKIUKA BUXPEBOIO MATHUTHOTO TOJISL.
NccnenoBanue siBICHUS CAMOUHIYKIIUH.

COopka MOJIeIH 3JEeKTPOMArHUTHOTO FreHepaTopa.
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Pa3nen 5. Kosie0anus u BOJTHBI
Tema 1. Mexanuueckue Koneoanus

KomebarensHas cuctema. CBOOOIHBIC KOJICOAHHS.

'apmonnueckue konebanus. Kunemarnyeckoe W JAMHAMUYECKOE OMHCAHUE.
DHEPreTUUecKoe ONUCaHue (3aKOH COXpPAHCHHS MEXaHMYEeCKOW »Hepruu). BwiBon
JTUHAMUYECKOI'0 OMHCAHUS TapMOHMYECKUX KOJICOAHUN M3 HMX DHEPreTHUUYECKOTO H
KHHEMATHUYECKOI'0 OIMMCaHHs.

Ammmntyga u  Qaza kosnebanuil. CBsA3b aMIUTUTYJbl KOJEOAHUNW HCXOIHOU
BEJIMUMHBI C aMITUTyAaMHU KoJIeOaHHM €€ CKOPOCTH U YCKOPEHUS.

Ilepuonq wm dyactora kosieOanmii. Ilepronm Manbix CBOOOTHBIX KOJICOAHUI
MaTeMaTH4eCcKoro MasiTHuka. [leprnoa cBOOOIHBIX KOJIeOaHUM MPYKUHHOTO MasiTHUKA.

[Tonatue o 3aTyxarmommx KojieOaHuUsX. BbeIHYXaAeHHBIE KojieOaHus. Pe3oHanc.
PesonancHass kpuBas. BimsHME 3aTyxaHWss Ha BHJI PE30HAHCHOM  KPHBOW.
ABTOKOJICOaHNS.

TexHHueckne yCTpOMCTBA M TEXHOJIOTUYECKHE IMPOLECChl: METPOHOM, 4YACHI,
Kaudelid, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu

3anuch Koe0aTeIbHOrO IBHKEHHUS.

HaGnronenne HE3aBUCUMOCTH Mepuoja MajbiX KOJeOaHWl Tpy3a Ha HHUTH
OT aMILTUTY/IbI.

UccnenoBanue 3aryxaromux Kojie0aHU U 3aBUCUMOCTH TIepuoia CBOOOIHBIX
KOJIEOaHHI OT COMPOTUBIICHUSI.

HccnenoBanue kosiebaHUi Tpy3a Ha MAaCCUBHOM MPYKUHE C LETbI0 (DOPMUPOBAHUS
npeACTaBICHUM 00 UaeanTbHONU MOJIETU PY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS SHEPTHUH MPHU KOJICOAHUAX Tpy3a Ha TIPYKUHE.

HccnenoBanue BRIHYKACHHBIX KOJIEOAHUN.

Habmronenue pe3onanca.

Yuenuueckuii akcnepumenm, nabopamopmsie pabomsl, NPaAKMUKyMm
N3mepenune neproia CBOOOTHBIX KOJIEOAHUN HUTSHOTO U MPY>KUHHOTO MasiTHUKOB.
N3ydenne 3aK0OHOB IBUKEHHUS TeJla B X0J1€ KOJIEOaHHWM Ha yIpyrom moaBece.
N3ydeHne nBUKEHUS HUTSIHOTO MasiITHUKA.
[IpeoOpazoBanue sHEPTUN B IPYKUHHOM MasiTHUKE.
Uccnenoanue yObIBaHUSI aMIUTUTYIBI 3aTYXAIOIINX KOJICOaHUIA.
UccnenoBanue BoIHYXICHHBIX KOJICOAHUM.

Tema 2. Inekmpomaznummnuole Koiedanus

Koneb6arenbupiit KoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIC KOJIEOaHUS B U€ATHHOM
KosiebaTebHOM KOHTYpe. Popmyna Tomcona. CBsi3b aMIUTUTYIBI 3apsia KOHIEHCATOpa
C aMIUTUTY/IOW CHUJIBI TOKA B KOJIEOATEThbHOM KOHTYpE.

3aK0H COXpaHEHUSI SHEPTHH B UCATHPHOM KOJIEOATEIIbHOM KOHTYpE.

3aryxaromiye 3JIeKTPOMarHUuTHBIE KoJieOaHus. BbIHYKI€HHbBIE IeKTPOMarHUTHBIC
KoJeOaHwmsl.
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ITepemeHHBIN TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYAHOE U IEUCTBYIOLIEE
3HAUYE€HME CUJIbI TOKA U HAMPSHKEHUS MPU Pa3IMdHON (HopMe 3aBUCUMOCTH MEPEMEHHOTO
TOKA OT BPEMEHH.

CunyconanbHbId TEPEMEHHBIM TOK. Pe3ncrop, KOHAEHCATOp © KaTyllKa
WHIYKTUBHOCTA B ILEMNH CUHYCOUJAIBHOTO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onaHC HanpsKeHUN.

Uneansubiit  Tpancopmartop. [IpowsBoacTBo, mnepenaya U noTpebieHue
AIEKTPUYECKON SJHEPTUH.

DKOJIOTHUECKHE PUCKHM TpH  MPOU3BOJACTBE  3JieKTpo3Heprun. Kynbrypa
VICIIOJIb30BaHUs DJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckne yCTporuCTBa U TEXHOJIOTHUECKNE MPOLECCHI: IIEKTPUIECKUM 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUY JJIEKTpoIepeaay.

Jlemoncmpayuu

CB0OOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJIEOAHUN OT UHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OciorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp HE3aTyXaOIIUX 3IEKTPOMArHUTHBIX KOJICOaHUH.

Mopeib 371€eKTPOMAarHuTHOTO TE€HEPaTopa.

BoInyXIeHHBIE CHHYCOUJAIbHbIE KOJICOAHNS.

Pe3ucrop, karyiika HHIYKTUBHOCTH U KOHJEHCATOP B IIEMHU MEPEMEHHOI0 TOKa.

Pe3onanc mpu  mocieqoBaTENbHOM  COECAMHEHUM  PE3UCTOpa,  KaTyLIKU
WHIYKTUBHOCTH U KOHAEHCATOpa.

VYceTpoiicTBO ¥ MPpUHIIUIT IEUCTBUS TpaHchopMaTopa.

Mopeinb TUHUY AIEKTPOIIEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi, NPAKMUKym

N3yuenue tpanchopmaropa.

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

Habmoienune 371eKTpOMarHuTHOTO Pe30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKMpOMAaZHUNIHbBLE 80JIHbL

MexaHnndeckue BOJIHbI, YCIOBUA UX pacnpocTpanenus. [lonepeunsie u npoaoJibHbIC
BOJIHBI. [lepro, CKOpoCTh pacnpocTpaHEeHUs U IJIMHA BOJIHBI. CBOMCTBA MEXAHUYECKUX
BOJIH: OTpaXeHue, mpeoMiieHue, nuTepdepeHnns u gudpakiusi.

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

[ITymOBOE€ 3arpsi3HEHUE OKPYKAIOLIEN CPEBL.

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBUSI M3IYyYECHHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anmHas opueHTaIus BeKTOpoB £, B, v B 3JICKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JICKTPOMAarHUTHBIX BOJH: OTPaXEHHUE, IPEIOMIICHUE, TTOJIIpU3aIus,
uHTepdepeHus u qudpaxims.
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[IIkama »JIEKTPOMArHUTHBIX BOJH. lIpUMEHEHHE SJIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIBI pagUOCBA3U U TENEBUICHUS. Paquonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHNUE OKPYKAIOLIEH CPEIbI.

TexHuyeckue yCTpOWCTBA W NPAKTHYECKOE IPUMEHEHHE: MY3bIKAJIBHBIC
UHCTPYMEHTHI, pajap, paAHONpUEMHUK, TEJIEBH30p, aHTeHHa, TenedoHn, CBU-meus,
YJIBTPa3BYKOBasl JUAarHOCTHUKA B TEXHUKE U MEAMIIVHE.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoCTpaHEHHUE MOTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Kone6mromieecs Teo 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 rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYAOW M 4acTOTOM
KoJIe0aHMil.

HccnenoBanne CBOWMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIICHUE,
noJisipu3anys, IMPppakuus, MHTeppepeHIus.

Oo6nHapyxeHue nHGPaKpacHOTo U yIbTPadUOIECTOBOIO 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.
To4euHbIl HCTOYHUK CBETA.

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

[Ipenomnenue cBeta. 3akOHbI MNPETOMIICHHS] CBeTa. AOCOJIOTHBIM MOKa3aTellb
npesnoMiieHrs. OTHOCHUTENbHBIN TOKA3aTeNb MpeaoMiaeHus. [10CTOSHCTBO YaCTOTHI CBETA
Y COOTHOULIEHNE JJIMH BOJIH IIPH IIEPEX01€ MOHOXPOMATHUYECKOTO CBETA YEPE3 IPAHHUILLY
paszesna IByX ONTHYECKUX CPEN.

Xon myueii B mpusMme. ucnepcust ceeta. ClioxHBIN cocTaB 6esioro ceera. L{Ber.

[TomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojl IOJHOIO BHYTPEHHETO
OTPAKECHMUS.

Cobuparone u paccenBaromiye aTuH3bl. ToHkas nuH3a. DoKycHOE paccTosiHUE U
ONTHUYECKass CujJa TOHKOM JIMH3BL.  3aBUCHUMOCTh  (DOKYCHOTO  pacCTOSIHHS
TOHKOW Cc(EepruecKoil JMH3BI OT €€ TeOMETPUHM M OTHOCHTEIBHOTO TIOKa3aTems
IIPEIIOMIICHHS.

@opmyJsia TOHKOM JIMH3BL. Y BEJIMYEHNE, JaBAEMOE JIMH30M.
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Xon Jyda, OPOLIEAIIErO0 JWH3Y MO NPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
onTuueckoit ocu. [TocTpoeHre n300pa>keHui TOUKH U OTPE3Ka MPSMON B COOUPAIOIIUX U
paccenBaOIIMX JUH3aX U UX CUCTEMaX.

Ontuueckne mupubopsl. Paspemaromiast crmocoOHocTh. [7a3 kak omTuueckas
cucrema.

[Ipenensl MPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BomnoBas ontuka. UHTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HAOJIIOZICHUST MaKCUMyMOB M MHHHUMYMOB B WHTEP(PEPEHIIMOHHONW KapTUHE OT JBYX
KOT€PEHTHBIX UCTOYHUKOB. [Iprmepsl kKilaccuyecKux HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus certa. udpakiuuonHas pemérka. YciaoBue HaOMIOIEHUS TIaBHBIX
MaKCHMYMOB IIPH MaJJI€HUH MOHOXPOMAaTUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tongapu3zanus ceera.

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

Jlemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

WccnenoBanue npeioMieHus CBETa.

HaOntonenue nojiHOro BHyTpEHHET0 oTpaxkeHus. Mojienb CBETOBO/IA.

UccnenoBanne xo/1a CBETOBBIX MYYKOB Y€pe3 MIIOCKOMAPAUICIbHYIO IUIACTUHY U
IpU3MYy.

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 TS U3YyUEHUS MEXaHUICCKUX HAMPSHKESHUH.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomoi, NPAKMuKym

N3mepenne mokazaTesns MpeioMIIeHUs CTEKJIA.

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

H3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JINH3.

[Tomyuenune n300pakeHusI B CUCTEME U3 TJIIOCKOTO 3€pKaa U JINH3HI.

[Tomy4yenune n300pakeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMMYEeCKIUX CUCTEM.

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

N3yuenne naTEpPEpEeHINN JIA3EPHOTO U3TyUCHUS Ha IBYX MIEIAX.

HabGnronenue nucnepcum.

Hab6nronenue u uccienoanue qudpakiiuoOHHOTO CIIEKTpA.

N3mepenne 1nvHbI CBETOBOW BOJIHBI.

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

Pa3znen 6. OcHOBBI cHIENHAJIBHON TEOPHH OTHOCUTEIbHOCTH

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

[IpoctpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpazoBanust Jlopenima. YcnoBue
MNPUYUHHOCTH. OTHOCHUTEIBLHOCTh OJHOBPEMEHHOCTH. 3aMeEJJICHUE BpPEMEHHU U
COKpAILICHUE JIJTNHBI.

DHeprus 1 UMNYJIbC PEISITUBUCTCKOM YaCTUIIBI.

CB43b MACCHI C JHEPTUEN U UMITYJILCOM PENSATUBUCTCKOW YACTULIBI. DHEPTUS TOKOS.

TexHHdeckre YCTPOMCTBA M  TEXHOJOTHMYECKHE IMPOLECCHI: CIYTHUKOBBIC
MPUEMHUKHU, YCKOPUTEU 3aPSKEHHBIX YaCTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol, NPaKmMuKym
OmnpeneneHrne MMITyJIbCa M 3HEPTUU PENATUBUCTCKUX 4YacThll (1o ¢oTorpadusm
TPEKOB 3aPSKEHHBIX YaCTUL B MATHUTHOM I10JI€E).

Pasznen 7. KBanToBasi pusuka
Tema 1. Kopnyckynapho-601H080it Oyanuszm

PaBHOBecHOE TemIoBOE M3NTydYeHUE (M3TydeHUue aOCOMIOTHO YEPHOTO Teja). 3aKOH
cmenieHust Buna. ['unoresa [limanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJILC (POTOHA.

®otoaddext. Omnbitel A.I'. CroneroBa. 3akoHbl (ororddexra. YpaBHeHUE
Outamreitna s potodddexra. «KpacHas rpanuiia» pororddekra.

JlaBrieHue cBera (B 4aCTHOCTH, JIaBJICHHE CBETAa Ha aOCOJIFOTHO MOTJIONIAIOIIYIO U
abCoOI0THO OoTpaxarolryro moBepxHocTs). OnbiThl [1.H. JleGenena.

BonHoBeie cBorcTBa wactuu. Bomubl ne bpounsa. [iimHa BomHBL 1€ bpoins u
pa3Mepbl 00JIaCTU JIOKAJIM3AIUU JIBIDKYIIEHCS dacTuilbl. KopryckymnsipHO-BOJTHOBOM
nyanusMm. Jludpakius 2IeKTPOHOB Ha KPUCTAIIAX.

Cneunduka wusmepeHuit B MuKpomupe. COOTHOILIEHUS HEONpeneaEéHHOCTe!
["eitzenbepra.

TexHuyeckre yCTpPOICTBA U  TEXHOJOTHMYECKHUE IMPOIECCHl:  CHEKTPOMETP,
dboTor51eMeHT, POTOIATUMK, TYHHEIIBHBIM MUKPOCKOII, COJIHEUHAs 0aTapesi, CBETOIUOI.

Llemoncmpayuu

®doT03(¢QdeKT Ha YCTAaHOBKE € IIMHKOBOM TIACTHUHOM.

UccnenoBanue 3akoHOB BHEMTHETO GoToddhdexTa.

Uccnenoanue 3aBUCHUMOCTH CONPOTHUBJIECHUS MOJIYTIPOBOAHUKOB
OT OCBEIIEHHOCTH.
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CBeToanoI.
Conneuynas Oatapes.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomol, RPAKmMuKym
HccnenoBanue oropesncropa.
N3mepenne mocrosaHOM [I1anka Ha ocHOBE uccienoBanus Gporodddexra.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YePe3 CBETOIMO OT HAPSKCHHUS.

Tema 2. @usuxka amoma

OneITel MO HCCIAEAOBAaHUIO CTpoeHHs artoma. I[lmaHerapHas wmonens aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u mnorsnomeHue (OTOHOB NPHU MEPEXOJE aroma
C OJTHOTO YPOBHsI SHEPIMH Ha JIPYyroM.

Buapl criektpoB. CIIeKTp ypOBHEH SHEPTUHU aTOMa BOJIOPOJA.

CroHTaHHOE U BBIHYKICHHOE U3TydYeHHE cBeTa. Jlazep.

TexHruuecKue yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLECCHI: CIIEKTPAJIbHbIN aHAIN3
(CIeKTpPOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

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

Vuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol, NPAKMUKYM

Habmronenue nuHeyaToro cnexkTpa.

HccnenoBanne crnekTpa pa3pekKEHHOr0 aTOMApHOIO BOJOpOAa W HU3MEpPEHHUE
nocTossHHOM PunbGepra.

Tema 3. Dusuka amomHO20 A0PA U INEMEHMAPHBIX YACHUY

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

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

3aKoH paJlMOaKTUBHOTO pacmnanaa. PagroakTuBHbIE N30TONKI B pupojae. CBolcTBa
VOHU3HUPYIOIIETO H3IYy4YeHHs. BIinsgHME pPagMOaKTHBHOCTH HA YKUBBIE OPraHU3MBI.
EctecTBennbIil ¢hoH nznyuenusd. [Jozumerpusi.

DHeprus CBA3M HYKJIOHOB B sizipe. Snepubie cuibl. Jlegekt Macchl spa.

SAnepubie peakiuu. Jlenenwe m cunte3 sjgep. SAnepubie peaktopbl. [IpoGrembr
YOPaBISEMOTO TEPMOSIIEPHOTO CHHTE3d. DKOJIOTMYECKUE ACIIEKThl Pa3BUTHA SIEPHOU
DHEPIrEeTUKH.

Mertonbt perucrpauuu u HCCIIEIOBAHUS AIIEMEHTAPHBIX YaCTHLI.

dyHAaMEHTAIIbHbIE B3aUMOJICUCTBUA. bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBnenne o CtannaptHoi Moaenu. KBapk-riatooHHAst MOJIENb aIJpOHOB.
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®usuka 3a npenenamu CrangaptHor Moaenu. TEMHass MmaTepust U TEMHAs YHEPTHSL.

EnuncTBO u3nyeckoil KapTUHBI MUpA.

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

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomuvl, NPAKMUKYM
HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).
HccnenoBanue paJuoakTUBHOTO (POHA C UCIIOIb30BAHUEM JJO3UMETPA.
N3yuenue noriomieHus 6eTa-4yacTULl AIFOMUHUEM.

Pa3nes 8. DjieMeHTHI ACTPOHOMUHU U ACTPOPU3UKHU

Otanbl pa3BUTHSA ACTPOHOMHH. lIpuKiIamHOE M MHPOBO33PEHYECKOE 3HAYCHHE
acTpoHOMHH. [IpMEHUMOCTh 3aKOHOB (PU3HUKH SISl OOBICHEHUS MPUPOIBI KOCMHUYECKUX
00BEKTOB.

MeTo1bl aCTpOHOMUYECKUX UCCaeq0BaHn. COBPEMEHHbBIE ONITUYECKUE TEIECKOIIBI,
PaaruoTeIECKOIBI, BHEAaTMOC(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 «CHEKTpaJbHBIM Klacc —
CBETUMOCTbY». 3BE3MIbI T[JIABHOM MOCJIEAOBATEIIBHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIaBHOM MOCJIEAOBATEIBHOCTU. BHYTpeHHEE CTpOeHUE 3BE3.
CoBpeMEHHBIE MPEJICTABICHUS O MMPOUCXOXKICHUH 1 3BOIOLMK COJHIA U 3BE31. DTambl
JKU3HHU 3BE3]I.

Mueunsiii [TyTs — Hama I'anaktuka. [Tonoxenue u aeuxenue CosHila B ['anakTuke.
Tunel rasiakTuk. PaguoranakTuku u kBazapbl. YEpHbBIE ABIPHI B sipaxX rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. Pazberanuwe rajaakTHK.
Teopusa bonbsmoro B3peiBa. PenukroBoe usiyyeHue.

Macmrabnas ctpykrypa BeenenHoil. MeTaraiakTuka.

Hepeméunpie mpobsieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus
HaOmronenust 3BE3mHOr0 HebGa HEBOOPYKEHHBIM TJIa30M C  HCIOJIB30BAHHEM
KOMIBIOTEPHBIX TPUJIOKECHUN ISl ONMpENeSICHUs] TOJIOKEHUsT HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3Be3us1 CeBEPHOTO MOMyIIapus U IPKUE 3BE3IBI.
Habmronenus B Teneckon JIyHbl, T1aHET, TYMAHHOCTEHN U 3BE3THBIX CKOTUICHUI.

DOu3nvecKuil NPAKTUKYM

CnocoObl u3MepeHus: (PU3NUYECKUX BEJIWYHWH C MCMOJIb30BAHUEM aHAJIOTOBBIX W
HU(POBBIX HU3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCHUTENIbHbIE TMOTPEIIHOCTH H3MEPEHUN (PU3NYECKUX BEIUYHUH.
OueHka rpaHul] NOTPEMIHOCTEN.

IIpoBeneHre KOCBEHHBIX WM3MEPEHUM, HMCCIEOBAHUI 3aBUCUMOCTEH (PU3HMUECKUX
BEJIMYMH, MPOBEPKa MPEIIOKEHHBIX TUTOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX
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B TEMAaTHUYECKUX pa3lenax «YUEHUYECKHI SKCIEpUMEHT, JabopaTopHblEe padoThI,
IPAKTUKYM» ).

O6o01maromee MOBTOpPEeHUE

OO6o00mmenrne U cucTeMaTH3alus COJAepKaHUs pa3fesoB Kypca «MexaHuKay,
«MonekynsipHas (pu3uKa U TEpPMOAMHAMUKA», «DNeKTpoauHamuka», «Konebanus u
BOJIHBI», «OCHOBBI CHEIUATBHOM TEOPUU OTHOCUTENBHOCTWY», «KBaHTOBas (Qu3ukay,
«DIIeMEHTBI aCTPOHOMUU U aCTPODUZHKIY.

Ponp pu3ukm m acTpOHOMUU B SKOHOMUYECKOH, TEXHOJIOTUUECKON, COITMATLHON 1
THUYECKOH chepax NeATeNbHOCTH YelOBEKa, POJb U MECTO (PU3MKU U aCTPOHOMUU
B COBPEMEHHOM  Hay4HOW  KapTUHE  MUpa,  3HAYEHUE  ONMUCATEIBHOM,
CUCTEMATU3HUPYIOLIEH, OOBSICHUTEIBHOW W TMPOTHOCTUYECKON (PYHKUUN (PU3HUECKOU
TEOpUH, pOJib (PU3NUYECKONW Teopuu B (POPMHUPOBAHUM MPEACTABICHUN O (PU3NYECKOU
KapTUHE MHpA, MECTO (PU3NYECKOM KAPTUHBI MHUpAa B OOLIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEICTABICHUNA O IPUPOJIE.

Me:xnpeaMeTHble CBA3M

Nzyuenne kypca ¢uszuku yriyonéHHoro ypoBHa B 11 kmacce ocyuiecTBisercs
C Y4ETOM CO/IEpPKATENbHBIX MEKIIPEIMETHBIX CBA3EH C KypcaMHu MaTeMaTHKH, OMOJIOTHH,
XUMHHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnoie NOHAMUA, CEA3AHHbLIE C U3YUEHUEM MEMO006 HAYYHO20
nos3nanua: SBICHUE, HAyYHbIN (akT, Tunoresa, Gpusnueckas BeJIMUKHA, 3aKOH, TEOPHs,
HaOJIIOJIEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHE, MOrPEUIHOCTH
U3MEPEHUI, U3MEpUTENbHBIE TPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuxka: PermieHue cucteMbl ypaBHEHUW. TpUroHOMETpUUYecKre (QyHKIUU:
CHUHYC, KOCHHYC, TaHI'€HC, KOTAaHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKJIECTBO.
BekTopbl M HMX MPOEKUMH HA OCH KOOPJMHAT, CJOKE€HHE BEKTOPOB. lIpon3BomHbie
sneMeHTapHbIX (yHKIui. [Ipu3Hakyu nogo0ust TpeyroibHUKOB, ONpeAeeHUE MIIoaan
II0CKUX (huryp u o0bEMa Te.

Buonozus: >nekTpruuecKue sIBJICHUS B )KUBOU MPUPOJE, KOIeOaTEIbHbIE IBHKECHUS
B JKMBOM NPUPOAE, OSKOJOTHMYECKHE PHUCKU TMPHU IPOU3BOACTBE 3IIEKTPOIHEPIUH,
AIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAroUIeH Cpefibl, YIbTPa3ByKOBas IMATHOCTHKA
B MEJULIMHE, ONITHYECKUE SIBJICHUS B KUBOUM NPHUPOJIE.

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 MOBEPXHOCTH, cercMorpad.

Texnonocua:  TPUMEHEHHWE  IIOCTOSIHHBIX  MAarHuUTOB,  3JIEKTPOMAarHUTOB,
3JIEKTPOJIBUraTENb SIKOOM, TeHepaTOp MEPEMEHHOIO TOKA, MHAYKLIMOHHAS [1€4b, JUHUU
NIEKTpOIIepeaay, 3JEKTPOJBUraTelb, panap, PaJuONpPUEMHMK, TEJIEBU30D, AHTECHHA,
tenedon, CBU-nieup, ynpTpa3ByKkoBasi TMarHOCTUKA B TEXHUKE, TPOSKIIMOHHBIN armapar,
BOJIOKOHHasl ONTHKA, COJHEYHas Oarapesi, CIYTHUKOBblE NPUEMHUKH, sAEpHas
HHEPreTHKa U 3KOJOTMYECKHUE ACTIEKThI €€ Pa3BUTHSL.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS ydyeOHOro mnpeamera «Dusuka» TOKHBI
OTpakaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YalOIIMXCA  PYKOBOJCTBOBATHCS
chopMUPOBaHHONW BHYTPEHHEW TMO3WIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIINH, MO3UTUBHBIX BHYTPEHHUX YOEKICHHUI, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IEHHOCTSIM POCCUHCKOro 0OIIecTBa, paCHIMPEHHUE KU3HEHHOTO OIbITa W OIbITa
JESATEIbHOCTH B TMPOLIECCE PEATM3alMU OCHOBHBIX HAIpPAaBJICHUN BOCIHUTATEIBHOU
JESATEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpakaaHCcKoOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIIMU OOYYAIOIIETOCS KaK aKTHUBHOTO
Y OTBETCTBEHHOTO WIEHA POCCUKCKOTO OOIIECTBA;

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

FOTOBHOCTh BECTHM COBMECTHYIO [EITEIBHOCTH B MHTEpEcCax TPaXIaHCKOTO
o0111ecTBa, y4acTBOBaTh B CAMOYIIPaBJIEHUU B 00pa30BaTENbHON OpraHu3alluu;

YMEHHUE B3aUMOJCHUCTBOBATH C COLIMAIBHBIMU MHCTUTYTAMHU B COOTBETCTBUM C HUX
GYHKIUSMHA ¥ HA3HAYEHUEM;

TOTOBHOCTb K TYMaHUTAPHOMU U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) MAaTPUOTHYECKOTO BOCTUTAHMSA:
c(hOpPMHUPOBAHHOCTb POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, MATPUOTHU3MA;
LHEHHOCTHOE OTHOLIEHHWE K TIOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSAM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CITIOCOOHOCTh OIIEHHMBAaTh CHUTYallMI0O W TNPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACHh Ha MOPAIBHO-HPABCTBEHHBIE HOPMbI M ILIEHHOCTH, B TOM YUCIIE
B JICATEJILHOCTH YUYEHOTO;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYAYIIEro;

4) 3CTeTHYECKOro BOCIIUTAHUS:
ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYash 3CTETUKY HAYIHOTO TBOPYECTBA,
NPUCYIIETo (PU3MUECKON HAYKE;

5) TpyaoBoro BoCnuTAHMS:

MHTEpPEC K pa3iauyHbIM cepaM MpodeccHOHANbHON JEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3UKOM M TEXHUKOM, yMEHHE COBEpLIaTh OCO3HAHHBIN BHIOOP OymyIuen
npogeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIAHBI;
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TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHHUIO B 00J1aCTH (PU3UKH
Ha TPOTSHKEHUN BCEH JKU3HU;

6) 7K0JOTrNYeCKOro BOCIIMTAHHUS:

c(hOpMHUPOBAHHOCTH IKOJIOTMUECKOU KYJIBTYpPbl, 0OCO3HAHHUE TTI00ATIBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAHUPOBAHKE U OCYLIECTBJICHHUE AEUCTBUI B OKPYXKAIOUIEH CPEAE HA OCHOBE
3HAHUS LEJIe YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA;

Pacmmpenne onbiTa AESATENIBHOCTA 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
(GU3MKK  OCYIIECTBIATh  NPOEKTHYHD U HCCIENOBATENIbCKYIO  JIEATEIbHOCTD
WHIUBUIYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YyUeOHbIE AeiiCTBUS
ba3oBble JJornyeckue 1eMcCTBUS:

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

ONPEAENIATh LEIU ACATETbHOCTH, 331aBaTh [TAPAMETPhI U KPUTEPUU UX JTOCTHUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B pacCMaTPUBAEMBIX (DU3UUECKUX
SIBIICHUSIX

pa3pabarbiBaTh IUIAH peIICHUs] TPOOJeMbl C Y4E€TOM aHaIM3a HUMEIOIIUXCS
MaTEepUAITBLHBIX U HEMATEPHUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JICATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH TIOCJICACTBUN NCATCILHOCTH;

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

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HECHHBIX ITPOOJIEM.

ba3oBble nccienoBare/ibCKHe 1efiCTBUA:

BJaJeTh HAY4YHOHM TEPMHUHOJOTHEH, KIIOUYEBBIMU MOHATUSMH M METOJaMH
bu3nYecKoil HayKH;

BJIa/IeTh HABBIKAMHU Yy4eOHO-UCCIIEOBATENLCKON W TPOEKTHOM AESITeNhHOCTH
B o0jactu (PU3HKH, CIIOCOOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSITEIBHOMY IIOMCKY
METOJIOB pELICHU 3a/1a4 (PU3NYECKOTO COAEPIKAHNS, IPUMEHEHNIO PA3IMYHbIX METOI0B
NO3HAHMS,

BJAJ€Th BUJAMH JIEATEIbHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALINY, IPEOOPA30BAHUIO U IPUMEHEHUIO B Pa3IMUHBIX YYEOHBIX CUTYallUsX,
B TOM YHCJIE€ IPU CO3JaHUH YU€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
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BBISBIISITH IPUYMHHO-CJIC/ICTBEHHBIE CBSI3U U aKTyaJHU3UpOBaTh 337a4y, BbIIBUTaTh
TUINOTE3Y €€ pelIeHus, HaXOUTh apIyYMEHTHI JIJIs I0Ka3aTeNIbCTBA CBOUX YTBEPKICHUH,
3aaBaTh apaMeTpbl U KPUTEPUH PEILICHHUS,

aHAJIM3UPOBATh TMOJYYCHHBIC B XOJI€ PEIICHUS 33Ja4d pPEe3yNIbTaThbl, KPUTUUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M  (GOpPMYyJIHpPOBaTh COOCTBEHHbIE 3aJaudl B  00pa30oBaTENbHOM
JesITEeTILHOCTH, B TOM YHCJIE IPU U3YUYEHUH (PU3HUKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh IPHUOOPETEHHBII OTIBIT;

yMETh MEPEHOCUTh 3HaHUs 10 (U3HKE B  TMPAKTUYECKYI0  001acTh
KU3ZHEICITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUA U3 Pa3HBIX IPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE UJIEH, TIpEIIaraTh OPUTUHAIBHBIC TIOJXOAbI M PEIICHUS;

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

Padora ¢ undpopmanumeii:

BIIQJICTh HABBIKAMH TIOMyYeHHS HWHPOpManuK  (U3HYECKOTO  COJEPIKAHMS
U3 HCTOYHHMKOB pa3HBIX THUIOB, CaMOCTOSITEIbHO OCYIIECTBIISITh TIIOWMCK, aHaJu3,
CHUCTEMAaTH3allMI0 W MHTEpIIpETaluio WH(OpPMAIMU pa3IMYHbIX BHJIOB U (HopM
IIPEICTABIICHNUS,

OIICHUBATh JIOCTOBEPHOCTH MH(DOPMAITUY;

HCITOJIB30BaTh CPE/ICTBA WH(OPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHI
B PCIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX ¥  OPTaHW3alMOHHBIX 3ajad
c coOmoaeHueM TpeOOBaHMM APrOHOMHUKH, TEXHUKH O€30IaCHOCTH, THUTHCHBI,
pecypcocOepeKeHrs, TPAaBOBBIX M JTHYECKUX HOPM, HOPM HMH(POPMAITMOHHOM
0e3011aCHOCTH;

Co37aBaTh TEKCThI (PU3UUYECKOTO COJAEPNKaHUS B PA3IMUHBIX (hopmaTax ¢ y4EToMm
Ha3HaueHUs HMHQPOpPMALMU U 1EJIEBOM ayJIUTOPHH, BBIOMpas ONTHUMAIbHYIO (QopMy
MPEICTABIICHUS ¥ BU3YATH3AIIUU.

KoMMyHUKAaTHBHBIC 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
CpEICTB;

MMOHUMATh ¥ UCTIOJH30BaTh MPEUMYIIECTBA KOMaHAHOW M WHIANBUIYATLHON PaOOTHI;

BBIOMPATh TEMATUKY U METObl COBMECTHBIX JICUCTBUH C yUETOM OOIIIUX MHTEPECOB,
1 BO3MOXKHOCTEH KaXKJI0TO YJeHa KOJUICKTUBA,

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

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa M KaXKIOTO yYaCTHHKA KOMAHJbI B OOIIHIA
pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;
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npcajlaraTb HOBBLIC  IIPOCKTHI, OLNCHUBATL HWIACK C IIO3WIOUHN  HOBU3HBI,
OpPUTHHAJIBHOCTH, Hp&KTH‘-IGCKOfI 3HA4YUMOCTH,

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

PeryasitTuBHble yHHBepca/ibHble y4eOHbIe JeHCTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYIIECTBIISATh IMO3HABATEIBHYIO JI€ATEIBHOCTh B  00JACTH
(GU3UKY U aCTPOHOMUU, BBISIBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE
3a7a4H;

CaMOCTOSATENIbHO COCTaBIIATh IUJIaH PEUIEHUS] pacUETHBIX M KAYeCTBEHHBIX 3a]1ad,
IUIaH  BBIMOJHEHUS MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCA PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTEHUH;

JABaTh OLICHKY HOBBIM CUTYAIIUsIM;

pacIIMPATh PAMKH Y4€OHOT0 MpeaMeETa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBINA BEIOOP, ApryMEHTUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelLICHHUE;

OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTPOJIb, SJMOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIa/I€Th HaBbIKaMH IO3HABATEIbHOM pedIeKCUH KaK OCO3HAHHUS COBEPILAEMBIX
JEWCTBUI U MBICITUTENBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NMPUEMBI peIEKCUU ISl OLICHKH CUTYyallud, BIOOpa BEPHOIO
peuieHus;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS IO UX CHUXKEHHUIO;

IIPUHUMATh MOTHBBI M apIYMEHTBI APYTHUX [IPU AaHAJIA3€E PE3YJIBTATOB JIESITEIbHOCTH;

MPUHUMATD ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M APTYMEHTHI JPYTUX MPU aHAIHU3E PE3YIbTATOB JAESITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO JAPYTUX HA OLIMOKH.

B mpouecce mocTtuxkeHUss JIMYHOCTHBIX PE3YyJbTATOB OCBOEHUS MPOrPaMMBbl
1o (hU3MKe Y11 YPOBHSI CPETHETO 00IIEro 00pa3oBaHus y 00yJarOIIUXCsl COBEPIIICHCTBYETCS
IMOYUOHATbHBIN UHMETLTIeKM, TIPETIONIaratofi copMUpPOBAHHOCTB:

CaMOCO3HaHUs, BKIIIOYAIOMIETO CHOCOOHOCTh MOHHUMATh CBOE SMOILMOHAIBHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHSI COOCTBEHHOW SMOIIMOHANIBHOM Cepbl, ObITH
YBEpPEHHBIM B CceO¢;

CaMOpETYJIMPOBAHUS, BKIIOYAIONIETO CaMOKOHTpPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEACHUE, CIOCOOHOCTH aJalTUPOBATHCS K IMOLIMOHAIBHBIM
U3MEHEHUSIM U MPOSBISATh THOKOCTh, ObITH OTKPBHITHIM HOBOMY;
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BHYTPEHHEW MOTHUBAIIMHU, BKJIIOYAIOIIEH CTPEMJICEHHE K JOCTHKECHHUIO LU H
yCIIeXy, ONTHMHU3M, HWHHUIIMATHUBHOCTb, YMEHHME JEHCTBOBATh, MCXOJAS M3 CBOMX
BO3MOKHOCTEH;

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

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPaWBaTh OTHOIICHHS
C IPYTUMH JIFOJIbMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(DIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K koniy o6ydyenus B 10 kiacce npeamMeTHbIe pe3yJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Yy 0OYHAIOIITUXCSI YMEHUI:

NOHUMATh pPOJib (PU3UKU B HKOHOMHUYECKOM, TEXHOJOTUYECKOM, DKOJIOTHUECKOM,
COIMAJIbHOM M JTHUYECKOM cdepax AesSTEIHbHOCTH YEeJIOBEKa, POJb U MECTO (DU3UKHU
B COBPEMEHHOW  HAy4yHOM  KapTUHE  MHUpa, 3HAYEHUE  OMHUCATEIbHOM,
CHUCTEMAaTU3UPYIOIEH, OOBSICHUTEIBHOM U MPOTHOCTUYECKON (QYHKIUN (U3HUEeCKOU
TEOPUU — MEXAHWUKH, MOJICKYJSIPHOW (PU3UKKM U TEPMOJUHAMUKH, POJib (PU3MUECKOI
Teopuu B POPMUPOBAHUU NIPEJICTABIICHUN O (U3NUECKON KapTUHE MUPA;

paznyath YCJIOBHUS MPUMEHHUMOCTH Mojelie (Pu3nueckux Tesl U MPOLECCOB
(s1B7IeHMIT): MHEpLUATbHAS CUCTEMa OTcuéTa, aOCOJIOTHO TBEPAOE TEJO, MaTepUaIbHAS
TOYKa, PaBHOYCKOPEHHOE [IBIKEHHE, CBOOOJHOE TajeHue, aOCOJIOTHO YIpyras
nedopmanusi, abCONMIOTHO YIPYyroe v aOCOJIIOTHO HEYINPYroe CTOJKHOBEHUS, MOJACIIH
rasa, )KUJKOCTH U TBEPIOTO (KPUCTAJUTMUECKOT0) TeJla, UealbHBIN Ta3, TOUYCUHbIN 3apsij,
OJIHOPOJTHOE DJIEKTPUUYECKOE TI0JIE;

pasznuyaTh yciaoBHsS (TpaHMIIBI, 00JaCTH) MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB,
MOHUMATh BceoOHMil xapakTep (yHIAMEHTAIbHBIX 3aKOHOB W OTPAHMYEHHOCTH
WCIIOJIb30BaHUsl YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBACHATH MEXaHWYECKHE MPOIECCHl U SIBJICHUSI, MCIOIb3Ys
OCHOBHBIE TIOJIO)KEHUSI M 3aKOHbl MEXaHUKH (OTHOCHUTEIBHOCTh MEXaHUYECKOTO
NBIDKEHUA, (HOPMYJIbl KUHEMATUKH PAaBHOYCKOPEHHOTO JBWKEHUS, TPEeoOpa3zoBaHUs
["anuiiest 11 CKOPOCTH U MIEpeMeENIeHus, 3aKOHbI HbI0TOHA, TPUHITUIT OTHOCUTEIBHOCTH
[anunest, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHbl COXPAHEHUS UMIIyJIbCa H
MEXaHUUYECKON SHEPTUH, CBA3b PaOOTHI CWIbI C U3MEHEHHEM MEXaHUYECKOW IHEPTHH,
YCJIOBUSI paBHOBECHUSI TBEPJOTO Teja), MPU OSTOM HCHOJIb30BATh MaTEMaTHUYECKOE
BBIPDOKCHUE 3aKOHOB, YKa3bIBaTh YCIOBUS NTPUMEHUMOCTH (DU3UYECKUX 3aKOHOB:
npeobpazoBanuii ["anuiies,, BTOporo u Tpethero 3akoHoB Hel0TOHA, 3aKOHOB COXpaHEHUS
UMITYJIbCa U MEXAaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJIM3UPOBATH U OOBSICHSITH TEIJIOBBIE POLIECCHI U SIBJICHUS, UCTIOIb3Ysl OCHOBHbBIE
nosioxkeHus MKT 1 3aKk0HBI MOJIEKYJIIPHON (PU3UKHU U TEPMOJIUHAMUKY (CBS3b JIaBJICHUS
UJCATBPHOIO Ta3a CO CPEAHENM KUHETUYECKOW SHEpPrued TEIUIOBOrO JBHKECHUS H
KOHLIEHTPAIMEN €T0 MOJIEKYJI, CBA3b TEMIIEPATYPhI BEIIECTBA CO CPEAHEN KNUHETHUECKON
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DHEPrUeN TEIUIOBOIO [JBMXKEHHUS €ro 4YacTHIl, CBA3b [AaBJICHUS WICAJbHOIO rasa
C KOHIIEHTpalKEN MOJIEKYJI M €r0 TeMIEpaTypoi, ypaBHeHue MenieneeBa—Knaneiipona,
NEPBBI 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHEHMS SHEPTUU B TEIIOBBIX MPOLIECCAX),
IpPU 3TOM HCIOJIb30BaTh MATEMAaTHYECKOE BBIPAKEHHWE 3aKOHOB, YKA3bIBaTh YCJIOBHS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeiipoHa;

aHAIM3UPOBATh M OOBICHATH JIIEKTPUUECKHE SIBICHHS, MCIOIb3ysl OCHOBHBIC
MOJIOKEHUST U 3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXPAHEHUs AJIEKTPUUECKOro 3apsja,
3akoH KyJioHa, IOTEHIIMAIBHOCTD AJIEKTPOCTATUYECKOTO OIS, MPUHLHUII CYIIEPIO3ULIUN
IIEKTPUYECKUX TOJIEH, IIPU 3TOM yKa3bIBasl yCJIOBHS MPUMEHUMOCTH 3akoHa Kyiona, a
TaKK€ NPAKTUYECKU BAXKHBIC COOTHOIICHMS: 3aKOHbI OMa [ ydacTKa LENu W
JUISL 3aMKHYTOM 3JeKTpuueckoil 1emnu, 3akoH JDxoyns—Jlenma, mpaBuia Kupxroda,
3aKkoHbl Papajes 1Sl JIEKTPOJIN3a);

ONKCHIBATh (PUBMYECKHE TPOLUECChl M  SBJIEHUS, HCIOJIb3Ys BEJIUYHMHBL:
NepeEMEIICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€lda U CHCTEMBbI TEJl, CUJIa, MOMEHT
CUJIbl, JABJICHHWE, MOTEHIMAJbHAs HSHEPIUsl, KUHETUYECKas DSHEPrusi, MeXaHW4yecKas
3HEprusi, paboTa CHJIbl, IEHTPOCTPEMHUTEIBHOE YCKOPEHHE, CHJIa TSXKECTH, CHIIa
YHOPYTrOCTH, CHJIA TPEHUS, MOITHOCTb, SHEPTUSl B3aUMOJICUCTBHS Tena ¢ 3eMiIE€i BOIM3U
e€ IMOBEPXHOCTH, DHEPrusl yHpyroil nedopmanuu MOpyKUHBI, KOJIHMYECTBO TEIUIOTHI,
abCcooTHasg TeMmIiepaTypa Teja, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSIS HHEPrus
UJICATPHOTO OJHOATOMHOTO Ta3a, padoTa MIeaTbHOTO T'a3a, OTHOCUTEIbHAS BIAXKHOCTh
Bo3nyxa, KIIJI wuaeanpHOro  TEIUIOBOIO  JIBUTATENsS;  AJICKTPUYECKOE  TOJIE,
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsl, HANPSHKEHHOCTh TMOJII TOYEYHOTO 3apsiia Wiv
3apsSHKEHHOTO Iapa B BaKyyMe U B IMAJIEKTPUKE, NOTEHIMA 3JIEKTPOCTATUYECKOTO OIS,
Pa3HOCTh MOTEHLHANIOB, JIEKTPOJBIXKYIIAA CUJIa, CUJIa TOKA, HANPSHKEHUE, MOITHOCTh
TOKAa, JJIEKTPUUYECKAs] EMKOCTh IUIOCKOTO KOHAEHCATOpa, COIPOTUBIICHUE y4acTKa LIEMH
C TMOCIEIOBAaTEIbHbIM U MApAJJIEIbHBIM COECIUHEHUEM PE3UCTOPOB, DHEPrus
AIEKTPUUECKOTO MOJIsl KOHJAEHCATOPa;

OOBSACHATh OCOOEHHOCTH TPOTEKAHUS (PU3UYECKUX SIBICHUN: MEXaHWYECKOe
JBUKEHHUE, TEIUIOBOE IBMKEHHUE YACTHUI] BEUIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE
nBkeHue, auddys3usa, ucnapeHue, KUIEHWE M KOHJEHCAlus, IUIaBJICHHE U
KpUCTAILTA3AIUA, HaIPaBJICHHOCTh TeIUIoNnepeaayHn, AIEKTpU3ALUS Tel,
HKBUITOTEHIUAIBHOCTh MOBEPXHOCTH 3aPSKEHHOT'O MPOBOJIHUKA;

MIPOBOJIUThH MCCIIEIOBAHNE 3aBUCUMOCTH OJHON (DU3UYECKOI BEIMYUHBI OT APYTOn
C HCHOJIb30BAHHEM TMPSAMBIX HM3MEPEHHU, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKCUpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHJIE
rpa@ukoB ¢ y4€TOM aOCOJIIOTHBIX TMOTPEIIHOCTE W3MEPEeHMd, JellaTh BbIBOJIbI
10 pe3yJbTaTaM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHbIE M3MepeHUs (U3MUECKUX BEJIIMYUH, MPU ATOM BBIOUPATH
ONTHUMANBHBIA METOJ] HM3MEpPEHHUs, OIICHUBATh a0CONIOTHBIE U OTHOCHUTEIIbHBIE
MOTPEIIHOCTU MPSAMBIX U KOCBEHHBIX U3MEPECHMUIA;
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OPOBOJUTH ONBITBI IO MPOBEPKE MPENJIOKEHHOW TUIOTE3bl: IIJIaHUPOBATh
HKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh MOJTy4YEHHbBIE
pE3yJIbTaThl U AENIaTh BBIBOJL O CTATYyCE MPEUI0KEHHON THIIOTE3HI;

co0roaTh mpasuiia 0€30MacHOr0 Tpya MPU MPOBEAECHNUN UCCIIEIOBAHUN B paMKax
y4e0HOTO HKCHEPUMEHTA, MPAaKTUKyMa U Y4eOHO-MCCIENA0BAaTENbCKOM U IMPOEKTHOMN
JESATEIIBHOCTH € HCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOHCTB M JaOOPATOPHOTO
000py10BaHUS,

pemarbs pacy€THbIE 3aJaud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOW (PU3NYECKOU
MOJIEJIbIO: HA OCHOBAHUU aHAJIN3a yCIOBHsI OOOCHOBBIBaThH BBIOOp (pU3MUECKON MOENH,
OTBeUarolell TpeOOBaHUAM 3a/1a4u, IPUMEHSTH (POPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH U
NOCTyJaThl (PU3MUECKUX TEOPUM MpPH HCIOJB30BAHUNM MATEMAaTHUYECKUX METO/I0B
peumieHuss 3a1ad, IPOBOAWTH pacy€Tbl HAa OCHOBAaHUM MMEIOIIMUXCSA JaHHBIX,
aHAJIM3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH METO/IBI PEIEHUS C YUYETOM ITOITYYEHHBIX
pe3ynbTaToB;

peliaTh KauecTBEHHbIE 3a/laud, TPeOYIOIIUE NPUMEHEHUs 3HAHUM W3 PpPa3HbIX
pasnenoB Kypca (U3MKM, a TaKKe MHTErpaldd 3HaHUM M3 JPYruxX HpeIMETOB
€CTECTBEHHO-HAYYHOI'0 LHMKJIA: BBICTPAWBAaTh JIOTMYECKYIO LETNOYKY PaCCyKICHUMN
C OIIOPOIl Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKUE SBICHMUS,

UCIOJb30BaTh TEOPETUUECKUE 3HAHUA JJIs OOBSICHEHHS OCHOBHBIX IMPHUHIIMIIOB
paboOThl U3MEPHUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB M TEXHOJOTHYECKHX
IIPOLIECCOB;

OPUBOJUTH MPUMEPHI BKJIaJa POCCHUMCKUX U 3apyOekHBIX YUYEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B 00OBSICHEHNE MIPOLIECCOB OKPY’KAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKU
1 TEXHOJIOTHUM;

aHAJIM3UPOBaTh M OLIEHUBATh TOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOU
NEeSATEIbHOCTH 4YEJOBEKa, CBS3aHHOW C (PU3MYECKUMHM MpPOLECCaMHU, C MO3HUILMMA
9KOJIOTMYECKON 0€30MaCHOCTH, MPEACTABICHUN O pallMOHAIIBHOM MPUPOAOIIOIb30BAHUH,
a TaK)K€ pa3yMHOM MCHOJIb30BaHUU JOCTUKEHUI HAYKH U TEXHOJIOTUH IJIs1 JAJIbHEUILIErO
Pa3BUTHUSI YEJIOBEUECKOTO OOIIECTBA;

OPUMEHSTh pa3linyHble CHocoObl paboTel ¢ uHMOpManued QU3NYECKOTO
COZIepaHusl C MCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTUH, MpU
TOM HCIIOJIb30BaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJOTHHM JUIsl TOUCKA,
nepepaboTKM UM TPEeAbABICHHUS Y4YeOHOM U HAYYHO-TOMYJSIPHOW HH(POPMALIMH,
CTPYKTYPUPOBAHUSI W MHTEpPIpETaud HHPOPMALMK, TOJYYEHHOM W3 pa3IMYHBIX
MCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATh MOJy4aeMyt0 HMH(GOPMALIMIO U OLICHUBAThH €€
JIOCTOBEPHOCTDH KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE aHaJIN3a HICTOYHHUKA
uHdopmanuy;

IpPOSIBIATh OPTraHM3allMOHHBIE U I103HABATEIbHBIE YMEHHS CaMOCTOSTEIBHOIO
OpUOOpETEHUs] HOBBIX 3HAHUNW B IPOLECCE BBINOJHEHUS IPOEKTHBIX U Yy4eOHO-
UCCIIEJOBATENBCKUX padoT;

paboTaTh B IpyIle ¢ UCIOJHEHUEM Pa3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATD
paboTy TpyIIibl, PALMOHAIBHO PAaCHpEAesATh AEATEIbHOCTh B HECTAHAAPTHBIX
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CUTYaIMsIX, aJIEKBaTHO OIICHMBATh BKJIAJl KAXKJOTO M3 YYaCTHUKOB I'PYIIbI B pEIlICHUE
paccMaTpuBaeMoM MPoOJIEMBbI;

OpOSBJISATH MOTHUBALIMIO K Oyaymed  npodecCUOHANbHOM  JIeITeIbHOCTH
0 CTIEIMAIBHOCTSAM (PU3UKO-TEXHUYECKOTO MPOduIIs.

K xonity o0yuenus B 11 kiacce npeaMeTHbIE pe3yIbTaThl HA YTTyOJIEHHOM YPOBHE
JOJKHBI OTpakaTh C(POPMUPOBAHHOCTh y OOYUaOIIUXCSI YMEHU:

INOHUMAaTh pOJIb (PU3UKU B HKOHOMUYECKOM, TEXHOJIOTMYECKOM, COLMANIbHON U
THUYECKON cepax NeATeIbHOCTH YEIOBEKa, pOJib U MECTO (PU3UKU B COBPEMEHHOM
HAay4YHOM KapTHUHE MHPA, POJIb ACTPOHOMUU B MPAKTHUUECKOU JESITEIILHOCTH YEJIOBEKA U
JanbHeNIem HAay4YHO-TEXHHUYECKOM  Pa3BUTHH, 3HAYCHHE onucaTelIbHOMH,
CHUCTEMAaTU3HUPYIOLIEH, OOBSICHUTENBHOW W TMPOTHOCTUYECKON (PYHKUUN (PU3NUECKOU
TEOPUH — HJIEKTPOJUHAMUKH, CHEUUATBbHOM TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uky, poab ¢pu3nUecKko Teopur B (HOPMHUPOBAHUM TMPEACTABICHUN O (pU3nYecKoi
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MUpa B OOLIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABIICHUN O PUPOJIE;

pasznuyaTh YCJIOBHS NPUMEHHUMOCTH MoOJeNell (PU3NYECKUX Tel M IPOLIECCOB
(sABHE€HUIT): ONHOPOJHOE  AJIEKTPUUYECKOE M  OJHOPOJHOE MArHUTHOE  MOJH,
rapMOHHUYECKHE KOJIEOAHUs, MAaT€MAaTUYECKHM MAasTHUK, WICANbHBIA MPYKUHHBINA
MasITHUK, TapMOHUYECKUE BOJIHBI, UCANbHBIA KOJIEOATENbHbI KOHTYp, TOHKAS JINH3A,
Mojiesiel aToMa, aTOMHOTIO /ipa U KBAaHTOBOM MOJIENU CBETA;

pazinyuath yciaoBUsA (TpaHUIbI, 00JIaCTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
NOHUMAaTh BceoOUMil xapaktep (yHAAMEHTAIbHBIX 3aKOHOB W OrPAHMYEHHOCTh
MCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE MTPOLIECCHI U SIBJICHUS, UCTIONb3Ys
OCHOBHBI€ TIOJIOKEHUS M 3aKOHBbl 3JEKTPOJAMHAMHMKMA U CHEIHUAIbHOW TEOpUHU
OTHOCUTEIBHOCTH (3aKOH COXpaHEHUsl AJIEKTPUYECKOro 3apsjaa, cujia Amiepa, cuia
JlopeHnia, 3aKOH DBJIEKTPOMArHUTHOM WHAYKUMHM, npaBwio Jlenua, cBa3p JC
CaMOMHAYKIIMH B AJIEMEHTE AJIEKTPUUECKOU LIETIH CO CKOPOCThIO UBMEHEHUS CUIIbI TOKA,
MOCTYJIaThl CIIEUATIbHON TEOPUU OTHOCUTEIBHOCTH DUHINTEIHA);

aHAIM3UPOBaTh MU OOBACHATH KBAaHTOBBIE MPOLIECCHl M SBJICHUS, HUCIHOJIb3YS
MOJIOKEHUS] KBAaHTOBOM (pu3uKM (ypaBHeHUE DiHIITEHA 1u1s poTroaddekTa, nepBolil U
BTOpOM mocTynaTel bopa, mpuHIMI COOTHOLIEHUsI HeomnpenenéHHoctel [elizenobepra,
3aKOHBI COXPAHEHUS 3apsAI0BOTO M MAaCCOBOI'O YUCEN U SHEPTUU B SJAEPHBIX PEAKIIUSX,
3aKOH paJMOaKTUBHOIO pacnaja);

ONMKCHIBATh  (PUBMYECKHE TPOLECChl M  SBJICHUS, UCIHOJIb3Ys  BEIUYMHBIL:
HaAMpsHKEHHOCTh  DJIEKTPUYECKOTO  MOJISl, MOTEHIMAal 3JIEKTPOCTATHYECKOro  TMOJIs,
Pa3HOCTh IOTEHUHUAJIOB, HJIEKTPOABIKYINAs CWJIA, WHAYKIUS MAarHUTHOTO IIOJI,
MarHuTHBIM IIOTOK, cwia Awmnepa, HWHIYKTUBHOCTb, JJIEKTPOABHIKYINAS —CHJIA
CaMOMHAYKIIMHM, DHEPrUs MAarHUTHOTO IIOJIA NPOBOJAHMKA C TOKOM, PEJIATHUBUCTCKUN
UMIIYJIbC, TIOJIHASL DHEPrUsl, SHEPTUS MOKOSI CBOOOAHON YaCTHUILbl, SHEPIUs U UMILYJIbC
(oTOHA, MACCOBOE YUCIIO U 3aps] sApa, SHEPTUS CBSI3U s/1pa;
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OOBSACHITH OCOOEHHOCTH MPOTEKaHUSI (PUINYECKUX SIBICHHM: AJIEKTPOMArHUTHAs
UHIYKIUS, CAMOUHYKIIMS, PE30HAHC, UHTEPPEPEHIIM BOJIH, AUpaKius, AUCTIEPCUs,
MOJTHOE€ BHYTPEHHEE oTpaxkeHue, (orosrnekrpuueckuit ahdext (hortorddexr), anbda-
u Oera-pacmajibl g1ep, TaMmMa-u3aydeHue sjaep, pu3ndeckre NPUHIIMIBI CIIEKTPAIIBHOTO
aHanu3a 1 padoThI Jlazepa;

ONpEeNIeIIATh HAIPABJICHNUE UHIYKIIMK MATHUTHOTO MOJIsi TPOBOJIHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JIopeHna;

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

MPUMEHATh OCHOBOIIOJIAralOIIMe aCTPOHOMUYECKUE IMOHATHUS, TEOPUU U 3aKOHBI
JUIs. aHali3a U OOBSCHEHUS (PU3MYECKUX MPOIECCOB, MPOUCXOAIIUX B 3BE3AX,
B 3BE3/THBIX CUCTEMAX, B MEXKTAJTAKTUUECKOM cpefie; ABUKEHNS HEOSCHBIX T, SBOJIOLNU
3BE31 1 BeenenHoii;

MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEJIMUUH C UCTIOIBb30BAaHUEM
PSIMBIX U3MEPEHUH, MPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTAThHI
MOJIYYCHHOW 3aBUCHUMOCTH (U3MUECKUX BEIMYUH B BHAE TpadUKOB C Y4ETOM
aOCOJIIOTHBIX ~ TOTPEIIHOCTEH  W3MEPEeHMM, JeNlaTh BBIBOJABI MO  pe3yjibTaTam
UCCIIEIOBAHUS;

IIPOBOJIUTh KOCBEHHBbIE H3MEpEHUsl (DU3MUECKUX BEIUYUH, MPU STOM BBIOMPATh
ONTUMAJIBbHBIA METOJ HM3MEpPEHHUs, OIICHUBAaTh aOCOJIIOTHbIE U OTHOCHTEIIbHBIE
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHHIA;

IPOBOJMUTH ONBITBI 1O TMPOBEPKE NPEAJIOKEHHOW TUIMOTE3bl: IUJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHATM3UPOBATH MOJYyYCHHbBIC
pe3yJbTaThl U A€JaTh BBIBOJI O CTATyCE MPEAJIOKEHHON TUIIOTE3bL;

ONUCBHIBATh METO/IbI MOJIYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUK;

coOmro1aTh IpaBuiIa 0€30MacHOTO TpyAa MPU MPOBEIEHUN UCCIIEI0BAHUM B paMKax
y4eOHOr0 HJKCIEePUMEHTa, MPAKTUKyMa U Y4eOHO-UCCIIEIOBATEILCKON M MPOEKTHOM
JEATCIBHOCTH C MCIHOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1aDOpPAaTOPHOTO
000pyI0BaHUS,

pemath pacdy€THbIC 3a7a4d C SBHO 3aJaHHOW M HESIBHO 3aJaHHOU (HU3WUYECKOU
MOJIETIBIO: HA OCHOBAHUY aHAIN3a YCIIOBUS BBIOMPATh (DU3NUECKUE MOJICIIN, OTBEUAIOIIINE
TpeOOBAHMIM 3a7a4M, MPUMEHATHh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJIAThI
bU3MYEeCKUX TEOpUil TPHU HCIIOIH30BAHUM MATEMAaTUYECKUX METOJIOB pElIeHUs 3ajad,
MPOBOJAUTH PACUETHl HA OCHOBAaHUU UMEIOIIUXCS JAHHBIX, AHATM3UPOBATh PE3YJIbTATHI U
KOPPEKTHUPOBATH METO/bI PEUIEHUS C YYETOM MOITYUYEHHBIX PE3YJIbTaTOB,;

permaTh KauyeCTBEHHBIE 3a/laud, TPeOyrolue NPUMEHEHUS 3HAHWW W3 Pa3HbIX
pa3zenoB Kypca (U3MKH, a TaKkKe HWHTErpallMi 3HAHWK W3 JAPYrUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA: BBICTPAMBATH JIOTUYECKYI0 LEMOYKY PaCCYKICHUU
C OTIOPO¥ Ha N3YYCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3HUCCKUE SIBJICHHUS;

WCIIOJIh30BaTh TEOPETUYECKUE 3HAHUSA i1 OOBSICHEHHS OCHOBHBIX TMPUHIIUIIOB
paboThl HM3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJOTUYECKUX
IIPOLIECCOB;
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OPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekHBbIX YUYEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, B 00BSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUM;

aHAIM3UPOBaTh M OICHUBATh TMOCIEACTBUS OBITOBOM U TPOW3BOJICTBEHHOU
NESATEIbHOCTH 4YEJOBEKa, CBS3aHHOW C (U3MUECKUMHU MPOLECCaMU, C TO3UIIHMA
HKOJIOTMYECKON 0€30MacHOCTH, MPEACTABICHUI O pallMOHAIIBHOM MIPUPOJONOIB30BAHNH,
a TaK)Ke pa3yMHOM MCHOJIb30BaHUU JOCTUKEHUN HAYKHU U TEXHOJIOTUH JIJIsl TalIbHEUIIEro
Pa3BUTHUA YEIIOBEUECKOT0 OOIIECTBA;

NPUMEHATh Ppa3luYHble CIMOCOOBl paboThl ¢ HHPOpMAIHMel (U3UYECKOTo
COJIEp)KaHUsl C HCIHOJB30BAaHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHUH,
IPU 3TOM HCHOJB30BATh COBPEMEHHBbIE MH()POPMALMOHHBIE TEXHOJOTUU JIS IOMCKA,
nepepaboTKi U NPEAbSBICHUS Y4YEeOHOM W Hay4yHO-TNOMYJSpHOW HH(OpMAaIUH,
CTPYKTYPUPOBAHHUSI M UMHTEpHpeTauud WHGOpMAIMK, MOJIYyYEHHOU U3 pPa3IudHbIX
MCTOYHHUKOB, KPUTUYECKU aHAIU3MPOBATh MOJy4aeMyl0 MH(POPMALIUIO U OLEHUBATH €€
JIOCTOBEPHOCTH KaK Ha OCHOBE HMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE aHAJIM3a UCTOYHUKA
uH(popmanuu;

OPOSABJIATh OPraHU3ALMOHHBIE W IIO3HABATEIIBHBIE YMEHHUS CaMOCTOSATEIBHOIO
OpUOOpEeTEeHUs] HOBBIX 3HAHWUW B TPOIECCE BBINOJHEHUS IPOEKTHBIX U y4eOHO-
UCCIIEIOBATENbCKUX paloT;

paboTaTh B rpyIIe C UCIOTHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH, TUIAHUPOBATH
paboTy TIpyIIbl, PaUUOHAIBHO PpaCHpelesaTh JAEATEIbHOCTh B HECTaHJAPTHBIX
CUTYalUsIX, aJEKBaTHO OLIEHUBATH BKJIAJ KaXJOr0 M3 YYACTHUKOB TI'PYMIIbl B pELICHUE
paccmaTrpuBaeMoi mpoOIeMbl;

MpOSIBJISITh MOTHBALMI0O K Oyaymiedl  mpodeccHOHanbHOM — AesTENbHOCTU
M0 CIEIUATIBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQuIs.
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10 KJIACC
Haumenosanue
No KommuectBo OCHOBHEIE BUEI JIEATEIILHOCTH
pa3ziesioB U TEM [IporpammHoOe coaepkaHue
n/n 4acoB oOyJaromuxcs

y4eOHOro 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.

DOKCIEPUMEHT U TEOpHs B MPOIECCce
Mo3HaHus npupoasl. HaGmronenue u
AKCIIEPUMEHT B (PU3UKE.

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

KOMITIBIOTCPHBIC 1aTYNKOBLIC CI/ICTGMBI).

[TorpenrnocT u3MepeHuit HU3NIECKUX
BEIUYMH (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 (PU3NUECKON KapTUHBI
MUpa B 001LEM psiJly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEICTABICHUIM
0 MPUPOJIE.

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

PaccMmoTpenue rpanui] NpuMEHUMOCTH
(bU3HMUECKUX 3aKOHOB.

CpaBHeHHE U3MEPEHUI (PU3NYECKHUX
BEJIMYMH MIPU MOMOIIY aHAJIOTOBBIX U
IU(POBBIX U3MEPUTETHLHBIX TPUOOPOB,
HaIrpumep, Mpu U3MEPEHUU CUIIBI TOKA U
HaIPSDKEHUS B LEMU OCTOSHHOIO TOKa
MIPY MOMOIIHM AHAJIOTOBBIX U IU(POBBIX
U3MEPUTENBHBIX 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 TTIOMOIIH KOMITBIOTEPHBIX
JTaTYNKOB

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

OTHOCUTENIBHOCTh MEXaHUUECKOTO
nBkeHus. CucrteMa oTcyéTa.

[Ipsamas u oOpaTHast 3aja4l MEXaHUKH.
Paanyc-BekTop MarepuanbHOM TOUYKH,
€ro NPOEKINU Ha OCH CUCTEMBI
KOOpAMHAT. TpaeKTopusi.
[Tepememnienue, CKOpOCTh (CpeaHsis
CKOpPOCTb, MTHOBEHHAs] CKOPOCTh) U
YCKOPEHUE MATEPUATILHOU TOYKH, UX
IIPOEKIMU HA OCH CUCTEMBI KOOPIUHAT.
CrioxeHne nepeMeIeHnil U CI0KEHHE
CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE
IIPSIMOJIMHENHOE IBUKEHHUE.
3aBUCHUMOCTh KOOPJIUHAT, CKOPOCTH,
YCKOPEHUS U ITyTH MAaTEPUAIIBHON TOUKHU
OT BPEMEHH U HX TpaduKu.

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

OT BPEMEHH MPU PABHOYCKOPEHHOM
JBIDKEHUH, TIEPUOJIa 0OpaIlleHUS
KOHMYECKOTO MasITHUKA OT €ro
MapaMeTpPOB) U OTBITOB 10 IPOBEPKE
MPEITIOKEHHON TUIIOTE3BI

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

C IOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO.
OmnpeneneHne abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MTOTPEITHOCTEH
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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
U 4acToTa oOpalleHusl.
enTpocTpemuTenbHOE (HOPMAIBHOE),
KacaTeJlbHOE (TaHI€HUUAJIBbHOE) U
IIOJIHOE YCKOPEHNE MaTepUaIbHOU
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
HUCCIIEIOBAaHMUS IBWKCHUI.
PaccMmoTpenue nmpeaenbHoro nepexona
Y U3MEPEHNE MTHOBEHHOU CKOPOCTH.
MonenupoBaHue npeodpa3oBaHUs
JBVKEHUH C UCIIOJIb30BAHUEM
MEXaHU3MOB, U3yUYEHUE
npeoOpa3oBaHus YIrIOBONH CKOPOCTH

B PELYKTODE.

AHanu3 HanpaBJIeHUs1 CKOPOCTH

IIPU IBM>KEHHH 110 OKPYKHOCTH.
Pemenune pacu€THbIX 3a71a4 C IBHO
3aJaHHOU U HEIBHO 3aJJaHHOU
(bU3UYECKON MOJIEIBIO C
UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMys KHHEMATHKH.

Pemenne kauecTBEHHBIX 3a/1ad4,
TpeOYIOIIKX MPUMEHEHUS 3HAaHU N

10 KHHEMATHUKe.

OObsicHEHUE YyCTpOMCTBA U TPUHIUTIA
JENCTBUA CIUOMETPA, LIEMHBIX,
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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.

BrinmonHenne yueOHbIX 3a1aHU

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

pHu padoTe ¢ TONOJHUTETbHBIMU
MCTOYHUKAMU WH(OPMAIUH TI0 TEME,
X KPUTUYECKUM aHAJIU3 U OLICHKA
JOCTOBEPHOCTH

2.2

JlnHamMuka

10

[Tepseb1it 3akoH HproTOHA.
NuepuuanbHbie CUCTEMBI OTCYETA.

[IprHIMD oTHOCUTENBHOCTH [ anuiies.

Heuneprimanbabie cucTeMbl OTCUETA
(ompeneneHue, IpUMepHI).

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
PABHOJEUCTBYIOLIEN CHIT U
K03 duUlIeHTa TPEHUS CKOJTBKEHUS,
IIPOBE/ICHHUE UCCIIEJOBAHUS
3aBHUCUMOCTEHN (PU3NUECKUX BEININH
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Macca tena. Cuina. [IpuHumn
CyINEPIIO3ULINU CHUJL.

Bropoii 3akon HeroToHa

JUISL MATEPUATIBHOW TOUYKH.

Tperuit 3akoH HeroTOHA 11714
MaTepUAIbHBIX TOUCK.

3aKOH BCEMUPHOIO TATOTECHHUS.
DKBHUBAJIEHTHOCTh T'PaBUTALIMOHHON U
WHEPTHON 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 CKOJILKCHUS U CUJIA TPEHUS
nokos1. Koadgdumuent tpenus. Crna
CONIPOTHUBJICHUS TP IBUKEHUHU TETa

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

JaBnenue. [ ' mapocraruueckoe
napienue. Cuna Apxumena.
TexHuYecKne yCTporucTBa

(cun ynpyroctu, BO3HUKAIOIIUX

B IIPYKUHE U PE3MHOBOM 00paslie,

OT uX JAedopMaliK) U OIBITOB

IO MPOBEPKE MPETI0KEHHON TUIOTE3bI
MIpY U3YYECHHUH JIBUXKEHUSI OpycKa

M0 HAKJIOHHOM TJI0CKOCTH, JBUKEHUS
CUCTEMBI CBSI3aHHBIX Tell, Ie(popMaliuu
Te.

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

10 HAKJIOHHOM TUIOCKOCTH

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

B MHEPITUATBHBIX U HEUHEPITHATBHBIX
CHUCTEMAax OTCYETA, HAIIPUMED, KAYCHUS
JBYX MUAJTUHAPOB WJIH IIAPOB Pa3HOM
MacChl C OJJUHAKOBBIM YCKOPCHHEM
OTHOCUTEILHO HEMHEPIIUATLHOMN
CHUCTEMBI OTCYETA.

N3yuyenune neHTpoOEKHBIX MEXaHU3MOB.
CpaBHEHHE CHJI TPEHUS TTOKOS, KaUeHUS
U CKOJIBKCHHMS.
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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 KWHEMATUKHU U JTUHAMUKHU.
Pemienne kauecTBEHHBIX 3aj1a4,
TpeOYIOUX TPUMEHEHUS 3HaHUI

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

OOBsicHEHUE IBUXKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Onpenenenue yCinoBUil MPUMEHUMOCTH
Mozelnel (U3NIECKUX TeJ U MPOIIECCOB
(s1BIIEHUI): MHEpLIUATIbHASL CUCTEMA
OTCYETa, MaTepuabHas TOYKa,
abCcomoTHO yrnipyras nedopmarusi.
BrlnonHenne y4eOHbIX 3a1aHH

Ha aHaJIu3 MEXaHWYECKUX MPOIECCOB
(s1BJIEHUIT) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUHN U 3aKOHOB
TUHAMUWKH: TpH 3aKkoHa HbroTOHA,
MIPUHLIAI OTHOCUTEILHOCTH [ anues,
3aKOH BCEMUPHOT'O TATOTEHUSI.

Paborta B rpynnax npu o0CyXaeHUU
BOIIPOCOB MEKXIPEAMETHOTO XapaKTepa
(HammpumMmep, 1o Teme «/IBrxeHue

B IIPUPOJIEY)
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2.3

Cratuka TBEPIAOTO
TeIa

AGCOIOTHO TBEPOE TETIO.
[ToctynaTenbHOE M BpalllaTeIbHOE
JIIBUYKEHUE TBEPIOTO Tesia. MOMEHT
CHJIBI OTHOCUTEIIBHO OCH BPAlCHUS.
IIneqo cumbl. CnoKeHue CHl,
MPUWIOKEHHBIX K TBEPIOMY TETY.
LlenTp TsKECTH TENA.

Y ciioBust paBHOBECHS TBEPIOTO TENA.

YcroiunBoe, HEyCTOMYUBOE,
0e3pa3InyHOe PaBHOBECHUE.
TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKHUE MTPOLECCHI:
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,
TpeOYIOIIUX MPUMEHEHUS 3HAaHU T

10 CTAaTHKE.

OObsicHEeHUE YCTPOUCTBA U MPUHITUTIOB
JNEUCTBUS KPOHILUTENHA, CTPOUTEIBHOTO
KpaHa, peméTyaThiX KOHCTPYKITUH.
Onpenenenue ycilioBUA MPUMEHUMOCTH
Mojenel GU3nYecKux Tei: abCOTIOTHO
TBEPLOE TENO.

BrinonHeHne y4eOHbIX 3a/1aHHIMA
Ha aHaJIU3 MEXaHUYECKUX MPOIIECCOB

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

3aKOHBI COXpaHCHHUA B
MCXaHHKE

10

NmMnynbec 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.

PaboTa cusnel Ha MajJOM M Ha KOHEYHOM
nepemMetennu. I'paduueckoe
peaCcTaBIeHUE PA0OTHI CUIIBI.
MoOHOCTE CUJIBI.

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

[ToreHunanbHbBIE U HENOTEHIHATBHBIE
cunsl. [loTeHIIManbHas SHEPTrUsl.
[ToTeHuManbHast SHEPTUSI yIPYTO
nehOpMUPOBAHHON TIPYKUHBI.
[TorenunanbHas S3HEprus Tesna

B OJIHOPOJIHOM IPaBUTALIMOHHOM IIOJIE.
[ToTeHmanbHas SHEPTUS TENa

[IpoBeneHre KOCBEHHBIX U3MEPEHUIN
UMITyJIbCa T€Ja, KHHETUYECKON U
MOTEHIMAIBHON SHEPTUU Tea,
MOITHOCTH CHUJIbI; IPOBEJACHUE OMBITOB
IO MPOBEPKE MPEIIOKEHHON TUTIOTE3bI
MIPU U3YUYEHUH PAaBHOYCKOPEHHOTO
MPSIMOJIMHEUHOTO JIBUKEHUS U
B3aNMMOJECHUCTBUSA TEI.

Omnpenenenue aOCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
U3MepeHu PU3NUECKUX BEJIMUUH.
OneHka rpaHul] HOrPEUIHOCTEN.
[IpoBeneHne 3KCriepuMEenTa 1Mo
CPaBHEHHIO U3MEHEHHUS UMITYJIbCA TETa
C UMITYJILCOM CHUJIbI, UBMEHEHUS
MOTEHIHAIBHOW SHEPTUU MIPYKUHBI

C pabOTOM CUJIbI TPEHHUS.
HccnenoBanne COXpaHEHUsI UMITYJIbCa
MpU yIPYroM B3aUMOJICHCTBUH,
COXpaHEHUS YHEPTUU TIPU CBOOOTHOM
MaJICHUH.

Omnpenenenne pabOTHI CUITBI TPEHUS
MIpU IBUKEHUU Teja M0 HAKJIOHHOMN
IIJIOCKOCTH.

Hab6nronenue u o0bsacHeHue
PEaKTUBHOIO JIBUXKEHUSI.

Pemrenue 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 bepHyiuu 11 uaeaabHOU
YKUJIKOCTHU KaK CJIEIACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOU YHEPTUH.
TexHuueckue yCTpoucTBa u
TEXHOJIOTUYECKHUE MPOLIECCHI: JBUKEHUE
paKeT, BOJAOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, THPOCKOM, (PUTypHOE KaTaHue
Ha KOHbKax

3aJITaHHOM M HESIBHO 3aJaHHOU
buznUecKoil MOJENbIO

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 yCinoBUil MPUMEHUMOCTH
Mozelnen (PU3MIEeCKUX TeJ U MPOLIECCOB
(stB7IeHMIT): aOCOMIOTHO YIIPYTO€ U
a0COJIFOTHO HEYNIPYTO€ CTOJIKHOBEHMUSI.
BrlinonHenne y4eOHbIX 3a1aHHI

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
MCTOYHHKAMU MH(OPMAIUU 110 TEME,
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MX KPUTUYECKUH aHAIU3 U OLICHKA
JOCTOBEPHOCTH

Hroro no pazneny

35

Paznen 3. MouiekyasipHasi pu3NKa ¥ TEPMOAMHAMHUKA

3.1

OCHOBBI
MOJIEKYISIPHO-
KUHETHUYECKOU
TEOpUHU

15

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

Ha OCHOBE 3TUX MoJIesie. Macca u
pa3Mepsl MOJIEKYJT (aATOMOB).
KonunuecTBo BemecTna.

IToctostnHas ABoraapo.

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

Mogaenp ueanpHOro raza

B MOJICKYJISIPHO-KUHETUYECKOM TEOpHUU:
YaCTHUIIbI Ta3a JIBHXKYTCSI XaOTUYECKHU U
HE B3aUMOJICHCTBYIOT APYT C IPYTOM.
["a30BbIC 3aKOHBI. Y paBHECHUE
MenneneeBa—Kaneiipona. AGcomoTHast
TeMreparypa (1Kaga TeMIeparyp
KennrBuna). 3akon [lanpToHa.

IIpoBeneHne n3MepeHnii mapameTpoB
rasa, MpoBEJICHUE MCCIIeI0BaHUN
3aBUCUMOCTEN (PM3UYECKUX BEIIMUUH U
OTIBITOB T10 MPOBEPKE MPETIOKEHHOMN
TUIIOTE3bI TPU U3YUYEHUU YCTAHOBIICHHS
TETJIOBOTO PABHOBECHS U U30IPOIECCOB
B razax.

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

Pemienne pacu€THbIX 3a/1a4 € IBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hbU3NYECKOM MOJIETIBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMy MOJEKYISIPHOU (PU3UKH.
Pelienne kayeCTBEHHBIX 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 a0COJTIOTHOM TEMIIEPATYPBI
TEPMOJIMHAMHUYECKOU CUCTEMBI

CO CpeHEe KUHETUYECKON dHEpruen
IIOCTYIIATEIBHOIO TEIIOBOTO JBUKEHUS
e€ yacTuLl.

TexHuyeckue ycTponcTBa u
TE€XHOJIOTHYECKHUE MMPOLIECCHI:
TEPMOMETp, OApOMETP, MOTYyUEHUE
HAaHOMAaTepUaJIOB

TpeOYIOIUX MPUMEHEHUSI 3HAaHU N

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

Ornpenenenue ycloBUil IPUMEHUMOCTH
Mojienel (PU3NYECKUX T U MPOIIECCOB
(s1B7IEHMI): MOJIeNIel rasa, JKUJIKOCTH U
TBEPAOTO (KPUCTAINIMUECKOTO) Tea,
MJICaJIbHOTO rasa.

Brimonnenue yueOHBIX 3a1aHUN

HAa aHaJIU3 TEIJIOBBIX IIPOLECCOB
(sIBJIEHUIT) C UCTIOJIB30BAHUEM
oCHOBHBIX noJsioxkeHnit MKT u 3akoHOB
MOJICKYJIAPHOM (PU3UKH: CBSI3b JaBICHUS
HJICaIbHOTO ra3a Co CpeaHen
KUHETUYECKOU IHEPTUEN TETLIIOBOTO
JBUKEHUS U KOHLECHTPALMEN €TO
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BELIECTBA
CO CpEeaHE KNHETHYECKOM dHEprueu
TETJIOBOTO JBUKEHHUSI €r0 YaCTHII,
CBSI3b JABJICHUS UJICAUTHBHOTO rasza

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

TepmoauHamMuka.
TemnoBbIe MaIMHEI

20

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

JUTSl TEPMOAMHAMUYECKON CUCTEMBI.
BHeninue u BHyTpeHHUE TapaMeTPhI.
[TapameTpbl TEpMOTMHAMHUYECKOU
CUCTEMBI KaK CpEHUE 3HAUCHUS
BEJIMYMH, ONIMCBHIBAIOLINX €€ COCTOSIHHAE
Ha MUKPOCKOITUYECKOM YPOBHE.
Hynesoe Hayano TepMoaAMHAMHUKMY.
CamonponsBoibHas penakcanus
TEPMOIMHAMHYECKON CUCTEMBI

K TEIJIOBOMY PaBHOBECHIO.

Mopneinp uaeaibHOro rasa

B TEPMOJIMHAMHKE — CHCTEMA
YPAaBHEHHI: ypaBHEHUE
MenneneeBa—KianenpoHna u
BBIPAKEHUE ISl BHYTPEHHEN SHEPTUU.
VY cl10BUSI MPUMEHUMOCTHU 3TOW MOJICIIN:
HU3Kasi KOHUEHTPALUs YaCTHIL], BBICOKHE
TeMneparypsl. Beipaxenue

JUTSl BHYTPEHHEW SHEPTruu
OJIHOATOMHOTO UJEAJIbHOTO Ta3a.
KBazucrarnueckue 1 HECTaTUYECKUE
IIPOLIECCHI.

DnemMeHTapHas paboTa

B TEpPMOJMHAMUKe. Brrunciaenue
paboThl mo rpaduKy mpoiecca

N3mepenue yaenpHON TEMI0EMKOCTH
Pa3HbIX BEIIECTB, X CPABHEHHUE,
MIPOBEICHNE UCCIIEAOBAHUMN
3aBUCUMOCTEH (M3MUECKUX BEIUIUH U
OTIBITOB T10 MTPOBEPKE MPEIJIOKECHHOMN
TUIIOTE3bI TPU U3YUYEHUHU MPOIECCOB
Ter1I000MeHa U ainabaTHOro MpoIlecca.
OmnpeneneHne abCOMIOTHBIX
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
M3MEepeHUN (PU3NUECKUX BEITUYHH.
OueHka rpanui] NOTPEIIHOCTEN.
N3ydeHne B3aMMOCBSI3U YHEPTUU
MEKMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TeMIIepaTypbl KUTIEHUS KUJIKOCTEH.
N3yyeHue TennoBbIX ABUTATEIICH

C UCIIOJIb30BaHUEM KOMIBIOTEPHBIX
MOJICJIEH.

HccnenoBanue pa3HbIX ClIOcOO0OB
W3MEHEHUS] BHYTPEHHEU SHEPruMu.
Pemienue pacu€THbIX 3a7a4 C SIBHO
3aJITaHHOMN U HESIBHO 3aJIaHHON
(hbU3UYECKOM MOJIECIIbIO

C MCITOJIb30BaHNEM OCHOBHBIX 3aKOHOB
U GopMyJT MOJIEKYJIIpHOU (pU3MKH

1 TePMOAUHAMHUKH.

Pemenne kauecTBeHHBIX 3aj1a4,
TPeOYIOMUX MPUMEHEHUS 3HAHU T
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Ha pV-auarpamme.

Teronepenaya kak cnocod U3MEHEHUS
BHYTPEHHEW YHEPTUH
TEPMOAUHAMHYECKON CUCTEMBI

0e3 coBepieHust padboTel. KonBekius,
TEIJTIONPOBOIHOCTb, U3TyUCHHUE.
KonunuectBo Tennotsl. TennoéMKocTh
Tena. Y IeNbHasg U MOJIsIpHas
TEITOEMKOCTH BELIECTBA. Y paBHEHUE
Maiiepa. Y nenbHast TEIIOTa CTOPAHUS
TOIIMBA. Pacuér KommuyecTBa TEeIIOTHI
npu Teronepenaye. [lonstue

00 amrabaTHOM Mpoliecce.

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

JUISl pAaBHOBECHBIX MPOLIECCOB: uepes
3aJJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJUHAMHUYECKON CUCTEMBI
MPOXOJUT €MHCTBEHHAs anabdara.
AOco0THas TeMIiepaTypa.

Bropoii 3aK0H TEpMOAMHAMUKHI

JUIS HEPaBHOBECHBIX MPOIECCOB:
HEBO3MOKHO IepeIaTh TEIIOTY

10 MOJICKYJIApHOU (pU3UKe U
TEPMOJIMHAMUKE.

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

OOBsICHEHHUE TIOJTYYCHHUS CBEPXHU3KHUX
TeMIIepaTyp, YTUIU3AIUHN «TETIIIOBBIX)
OTXOJOB C MCIOJIb30BaHHUEM TEIJIOBOT'O
Hacoca, yTUIn3aluu OMOOPTraHNYeCKOTo
TOILJIMBA JIJIsI BRIPAOOTKHU «TEILJIOBOM» M
AJIEKTPOIHEPTUMU.

Brimonnenne yueOHBIX 3a1aHUN

HAa aHAJIMU3 TEIJIOBBIX MTPOIECCOB
(s1BJIEHUIT) C UCTIOJIB30BAHUEM
ocHOBHBIX nTonoxeHnit MKT u 3akoHOB
MOJICKYJIIPHOM (DUBUKHU U
TEPMOJIMHAMUKHM: TIEPBBIN 3aKOH
TEPMOJMHAMUKHU, 3aKOH COXPAHEHUS
SHEPTUU B TEIJIOBBIX ITpoIeccax.
Hcnons3oBanue IT-Trexnonorui

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

AHau3 U oIleHKa MOCJIEICTBUI
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oT 0oJIee XOJIO0IHOTO TeJa K 0oJiee
HarpeToMy 0e3 KOMITeHCAIlUU
(Knaysuyc). HeobpatumocThb
MIPUPOTHBIX TTPOIIECCOB.

[IpuHUMIBI NEUCTBUS TEMIOBBIX MAIIVH.

KIIA.

MakcumanbsHoe 3HaueHue KI1/I.

Hukn Kapno.

DKOJIOTHYECKHUE ACTIEKTHI
MCII0JIb30BAHUS TETUIOBBIX JABUTATEIICH.
TeruoBoe 3arps3HEHUE OKPYKAIOIIEH
cpensl.

TexHuyeckue ycTporncTsa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
XOJIOIUIIbHUK, KOHIULIMOHED,
JIM3EIbHBIN 1 KapOHOpaTOpHBIN
JIBUTATEJIN, TTapoBasi TYpOUHa,
NOJIyYeHHE CBEPXHU3KUX TEMIIEPATYD,
YTUIN3ALUS «TEMIOBBIX» OTXOJ0B

C UCIOJIb30BAaHUEM TEIUIOBOTO HAcOCa,
yTUIU3alus OMOOPraHNYECKOro
TOTUTUBA JIJIS1 BRIPAOOTKHU «TETLIOBOM» U
AIEKTPOIHEPTUHU

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

0 PalMOHAIILHOM ITPUPOAOTIOIB30BAHUN
(B mIpo1iecce moATOTOBKH COOOIICHHH,
BBITIOJTHEHUW TPYMIOBBIX TPOEKTOB)

3.3

ArperaTHbie
COCTOSIHUSI BEILIECTBA.
@da30BbIE IEPEXOABI

14

[TapooGpazoBanre 1 KOHICHCAIIHS.
Hcmapenue u kurienue. Y qeibHas
TeIJI0Ta MapooOpa3OBaHMUS.
HacpimienHbie 1 HEHACHIIIEHHBIE TTAPHI.

Habmtoienne cBONCTB HAChIIIEHHBIX
MapoB, MaJIbIX AedopMalnii,

MPOBE/ICHNE KOCBEHHBIX U3MEPEHU I
y/AEJIbHON TEIUIOTHI IJIaBJICHUS JIbJa,
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KauecTBeHHas 3aBUCUMOCTD IUIOTHOCTH
Y JaBJIEHUS HACBIILIEHHOTO Iapa

OT TeMIMEPATYpPhl, UX HE3ABUCUMOCTD
0T 00bEMa HACHIIIICHHOTO Tapa.
3aBUCUMOCTh TEeMIIEPaTypPhl KUTICHUS
OT JIaBJIEHUS B )KHUJIKOCTH.

Brnaxxnocts Bo3ayxa. AGCOIIOTHAS U
OTHOCHUTENbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucraimmueckue n
aMmopdHbIe Tena. AHU30TPONHSI CBOMCTB
kpuctaiuioB. [inaBnenue n
KpHUCTAJUIA3alUsA. Y IeJIbHAS TEMI0Ta
maieHus. Cyonumanus.
Jedbopmanuu TBEPAOTO TeA.
Pactsxenue u cxxarue. Cnpur. Moayib
IOnra. Ilpenen ynpyrux aedopmarniuii.
TeruioBoe pacimmpeHue KUIKOCTEN U
TBEPIBIX TEJ, 00bEMHOE U JIMHENHOE
paciipenrie. AHTrapMOHHU3M TEIJIOBBIX
KOJIeOaHMI YaCTHUIl BEIIECTBA KaK
IPUYMHA TETJIOBOTO PACIIUPEHHUS Tell
(Ha Ka4E€CTBEHHOM YpPOBHE).
[IpeoOpazoBanue sHEPTUN B Pa30BbIX
nepexouax.

YpaBHEHHUE TEIUIOBOro OajaHca.
[ToBepXHOCTHOE HATSKEHHUE.
Koaddurment moBepxHOCTHOTO

aOCOIIOTHOM BJIAXKHOCTHU BO3/1yXa,

ko3 puIreHTa MOBEpXHOCTHOTO
HaTspKeHus, MoayJisa FOHra.

W3ydeHnne 3akOHOMEPHOCTEH HCTIapeHHUS
Y KATICHUS KUJKOCTEH, B TOM YHUCIIE
KHUTICHUS IPY TTOHMKCHHOM JIaBJICHUH,
HarpeBaHus U TUTABJICHUS
KPUCTAIJTNYECKOTO BEIIECTBA,

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

HUccnenosanne moaenn
HEHBIOTOHOBCKOM JKUIKOCTH.
Pemenne pacu€THbIX 3a/1a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3UYECKON MOJIENBIO

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.
Onpenenenue yciaoBUl MPUMEHUMOCTH
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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
(s1BIIEHUI): MoJIeNIel ra3a, >KUJKOCTH U
TBEPJOTO (KPUCTALITMYECKOTO) Tea,
UJICAIBHOTO ra3a.

Brinonnenne yueOHbIX 3a1aHUN

Ha aHaJIM3 TETUIOBBIX MTPOLIECCOB
(sIBJIEHMIT) C UCTIOJIB30BaHUEM
OCHOBHBIX ToJ10keHnii MKT 1 3ak0HOB
MOJIEKYJIIPHON (UBUKHU U
TEPMOJUHAMUKU: CBSI3b JaBICHUS
MJICAJIbHOTO ra3a ¢ KOHLIEHTPAUEN
MOJIEKYJI ¥ €r0 TEMIEPATYPOH,
ypaBHeHHne MeHneneeBa—Knarneiipona,
MEPBbIN 3aKOH TEPMOJUHAMHUKHU.
PaboTa B rpynnax mpu o0CyXJ1eHUN
BOIIPOCOB MEXIIPEAMETHOTO XapaKTepa
(manpumep, o Teme « TermmooOMen

B "KUBOU MPUPOJIEH)

Hroro mo pazaemy 49
Pa3nen 4. JnekTpoAHAMHUKA
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 COXpPaHEHHUS SIIEKTPHUUIECKOTO
3apsa.

OMBITOB IO MPOBEPKE MPEATOKEHHON
TUIOTE3bI IPU U3YYECHHUH
B3aUMOJICUCTBUS 3apSKEHHBIX TEJ,
3apsia KOHJAEHCaTopa,
MOCJIEIOBATEIBHOTO COEANHEHUS
KOH/IEHCAaTOPOB.
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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.
OnHOPOAHOE AIEKTPUYECKOE TTOJIE.
ITorenmmaaIbHOCTD
3JIEKTPOCTATAYECKOrO 1oJisA. Pa3HOCTH
MOTEHIMAJIOB U HAIIPSKEHUE.
[TorenuunanbHas SHEpPrus 3apsaa

B BJIEKTPOCTATUYECKOM MOJIE.
[ToreHunan 3aeKTPOCTATUUECKOTO TOJIS.
CBs13b HANPSYKEHHOCTH TOJSL U Pa3HOCTU
MOTEHIIMAJIOB JJIs1 AJIEKTPOCTATUYECKOTO
noJisg (KaK OJTHOPOJTHOTO, TaK U
HEOJTHOPOJHOTO).

[IpuHuMn cynepno3uuuu
AIEKTPUYECKUX MOJIEN.

[Tosie Toueuynoro 3apsaa. Ilone
paBHOMEpHO 3apsikeHHOoU ceprl. [Tomne
PaABHOMEPHO 3aps’KEHHOTO 110 00bEMY
mapa. [losne paBHOMEPHO 3apsIKEHHOU
O0eckoHeyHOH TIockocTr. KapTunst
JIMHUM HAINPsKEHHOCTU ITUX TIOJIEN U
AKBUIIOTEHIIMATBHBIX TOBEPXHOCTEH.

Onpenenenue aOCOMIOTHBIX U
OTHOCHUTENBHBIX MOTPEIIHOCTEN
U3MEpeHU (PU3NYECKUX BEIMYUH.
OneHka rpaHmIl MOrPEeIHOCTEMH.
Hab6nronenue npeBpaiieHus SHEPTHH
3apsHKEHHOTO KOHJIEHCATOPAa B SHEPTUIO
U3JIy4EeHHs CBETOIMOAA, UCCIIEIOBAaHUE
paspsiia KOHJIEHCATOpa Yepe3 pe3ncTop.
N3y4denune 3aBUCUMOCTH
ANEKTPOEMKOCTH ILIIOCKOTO
KOHJIEHCATOpa OT IUIOLIAAH IJIACTHUH,
PACCTOSIHUSI MEXy HUMH U
TUBIEKTPUYECKON TPOHUIIAEMOCTH.
N3ydeHne kapTuH TUHUN
HaMpsHLKEHHOCTH AJIEKTPUUECKOTO OIS
TOYEYHOT0 3apsiia, PABHOMEPHO
3apsHKEHHOM cpepbl, pABHOMEPHO
3apsHKEHHOTO TI0 00bEMY 11apa,
PaBHOMEPHO 3apsKEHHON OECKOHEUHOM
MJIOCKOCTH U SKBUIIOTEHIIMATBHBIX
IIOBEPXHOCTEN.

Pemienue pacy€THbIX 3a/1a4 C IBHO
3aJlaHHOU 1 HESIBHO 3aJITaHHOU
(hbU3NYECKOM MOJIETIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMyIT SIIEKTPOCTATHKH.

Pemienune kauyecTBEHHBIX 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 3apsHKEHHOM YaCTULIBI

B OJJHOPOJTHOM 3JIEKTPUUECKOM TTOJIE.
TexHuyeckue ycTponcTBa u
TE€XHOJIOTMYECKHUE MPOLIECCHI:
3JIEKTPOCKOIL, JIEKTPOMETP,
3JIEKTPOCTATUYECKAs 3allINTa,
3a3eMJICHHE DJICKTPOIIPHOOPOB,
KOHJICHCATOPbI, FTEHEPATOP

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.
Ornpenenenue ycloBUil IPUMEHUMOCTH
Mojenel (PU3NYECKUX TeJl: TOYCUHBIN
3apsizl, OJHOPOLHOE NIEKTPUYECKOE
I0JIE.

BrlnonHenne y4eOHbIX 3a1aHH

Ha aHaJIU3 JIEKTPUUYECKUX MPOIIECCOB
(s1BJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIOKEHUN U 3aKOHOB
ANEKTPOJUHAMUKH: 3aKOH COXPAHEHHUS
ANEKTPUYECKOTO 3apsaaa, 3akoH KyioHa,
MOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO TOJISI, PUHIIUIT
CYyHEPHO3ULINH JIEKTPUUECKUX MOJIEH.
Hcnons3zoBanue [ T-texnonorunii

1pu paboTe ¢ AOMOTHUTETbHBIMU
HMCTOYHUKAMU WH(POpMAIINU IO TEME,
UX KPUTHUYECKUN aHAJIU3 U OIICHKA
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 D1C &.

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

[locnenoBarensHOE, MapamIeabHOE,
CMEIIIaHHOE COCIMHEHNE TPOBOTHUKOB.
Pacuér pa3BeTBIEHHBIX AIIEKTPUUYECKUX
nenei. [Ipasuna Kupxroda.

PaboTa s1eKkTpu4ecKoro 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.

KonpaencaTtop B 11enu nocTostHHOTO
TOKa.

[IpoBeneHne NpsAMBbIX U3MEPEHUN CHJIBI
TOKa U HaPSIKEHUsSI, KOCBEHHBIX
M3MEPEHUN YIEIBHOTO CONTPOTUBIICHUS,
OJ1C u BHYTpEHHETO COMPOTUBIICHHUS
HMCTOYHUKA TOKA, TPOBEACHUE
HCCIIEIOBAHNUM 3aBUCUMOCTEN
(bU3MYECKUX BEJIMYUH U OTIBITOB

10 IPOBEPKE MPEAJIOKEHHON TUITOTE3BI
MIPU U3YYEHUH 1IeTIEH TOCTOSTHHOTO
TOKa.

Omnpenenenue aOCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
U3MepeHU (PU3NIECKUX BEIMYUH.
OneHka rpanui] MOTPEITHOCTEN.
N3ydeHne KOpOTKOTO 3aMbIKaHUS
rajbBaHUYECKOTO JIEMEHTA U OLICHKA
BHYTPEHHETO COIPOTUBIICHHS.
Pemienne pacu€THbIX 33714 C SIBHO
3aJlaHHOU U HESIBHO 3aJIaHHOM
(bU3HYECKO MOJENbIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HhOpMYJT TOCTOSIHHOTO TOKA.
Pemienne kauecTBEHHBIX 3a/1a4,
TpeOYIOMUX MPUMEHECHHS 3HAHUN U
3aKOHOB MTOCTOSIHHOTO TOKa.
OOBsicCHEHUE YCTPONCTBA U MPUHIIUIIA
JEUCTBUS aMIIepMeTpa, BOJILTMETPA,
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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
(SIBJIGHMIT) C UCTIOL30BAHHUEM
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
(HampumMep, 1o TeMe «DJIEKTPUUECKUE
SIBJICHUS B IPUPOJIEY)

4.3

ToKM B pa3iauyHbIX
cpenax

DnekTpuyeckasi MpoOBOJAUMOCTb
Pa3IMYHBIX BELIECTB. DJIEKTPOHHAS
IPOBOJUMOCTB TBEPIBIX METAIIJIOB.
3aBUCUMOCTB COITPOTUBIICHUS METAJUIOB
oT TeMriepaTypbl. CBEpXIpOBOAUMOCTb.
DJIEKTPUYECKHAN TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX MTyYKOB.
[TonmympoBonuuku. CoOCTBEHHAS U
IpUMECHasi IPOBOJUMOCTh
NOJYIIPOBOAHUKOB. CBOMCTBa
p-n-niepexoxa. [ToaynpoBoIHUKOBEIE
npuOOPBHL.

DNEKTPUYECKUNA TOK B JIEKTPOIUTAX.

IIpoBeaeHrEe KOCBEHHBIX U3MEPEHUN U
HUCCJICIOBAHUIN 3aBUCUMOCTEH

MEX Ty (U3NISCKUMHU BEIMUMHAMU
MIPU U3YYEHUHU TTPOIIECCOB MPOTEKAHUS
AJIEKTPUYECKOTO TOKa B MeTaslax,
AJIEKTPOJIUTAX U MOJIYIIPOBOIHUKAX.
OmnpenencHre abCOMIOTHBIX
OTHOCHUTEJIbHBIX TOTPEITHOCTEN
M3MepeHUH (PU3NUSCKUX BEIIMYHH.
OrnieHKa rpaHuI] MOTPEITHOCTEN.
Hab6nronenue snexktponusa, usyueHue u
00BSCHEHHE TTPOBOJIMMOCTH
AIIEKTPOJIUTOB, SKCIIEPUMEHTAIHHOE
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DIIEKTPOIUTAYECKAS TUCCOIUALIS.
DnekTponu3. 3akonsl Papaaes

JUTISL BJIEKTPOJIN3A.

DJIEKTPUYECKHM TOK B ra3ax.
CamocTosTENBHBIN U
HECAMOCTOATENIbHBIN pa3ps/l.
PaznuyHbie TUIIBI CAMOCTOSITEILHOTO
paspsana. Mosaus. [1na3zma.
TexHuyeckue ycTporcTa u
MPaKTUYECKOE MPUMEHEHUE:
razopaspsIHbI€ JIAMIIbI, SJIEKTPOHHO-
Jy4deBasi TpyOKa, MOIYIIPOBOJHUKOBBIC
npuOOPHL: 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
MOCTOSIHHOT'O TOKa B Pa3JIMYHBIX CPEIaXx.
Pelenne kauecTBEeHHBIX 3a/1a4,
TPEOYIONTUX TIPUMEHCHHS
3aKOHOMEPHOCTEW MOCTOSTHHOTO TOKa

B Pa3JIU4HbIX CpEIax.

OOBbscHEHUE YyCTPONCTBA U IPUHLIMIIA
JEUCTBUA ra30pa3psAHbIX JaMmIl,
ANEKTPOHHO-TY4YE€BOI 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
Haumenosaunue
Ne KommuectBo OCHOBHBIE BUBI JIEITEILHOCTA
pa3/iesioB U TeEM [TporpammHoe conepxanue
/o 4acoB 00yYaroIINXCs

y4eOHOro npeaMera

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
(MpsAMOTO TPOBOTHUKA, KATYIIKU U
KpyroBoro Butka). OnsIiT Ipcreaa.
Cuna Amrnepa, e€ HanpaBJICHHE U
MOJYJIb.

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

U JIMaMarHeTUKH.

TexHudeckue ycTpoucTsa u
TEXHOJIOTMYECKHUE MPOLIECCHI:
MPUMEHEHHUE MOCTOSHHBIX 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
MOCTOSIHHBIX MarHUTOB, CBOMCTB
(beppOMarHeTUKoB.

Onpenenenue yCioBU MPUMEHUMOCTH
MOJIEIU OJTHOPOJTHOTO MAarHUTHOTO
TTOJISI.

Ornpenenenue HanpaBIeHUS] HHAYKIIUU
MAarHUTHOTO TOJIsl TPOBOJAHUKA C TOKOM,
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3NIEKTPOMATHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOJBUTATENb SKOOU, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHULL

cuiibl Amriepa u cuiibl JIopeHia.
N3yuenne kKapTUHBI IUHUN UHAYKIIUU
MarHuTHOTO I10JISI IIOJIOCOBOI'O U
MTOJKOBOOOPA3HOTO MOCTOSTHHBIX
MAarHuTOB, JJIMHHOTO MPSMOTO
MPOBOJIHUKA, 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM.
OOBsicHEHHE B3aUMOCHCTBUS ABYX
MIPOBOJHUKOB C TOKOM, JEUCTBUS CUJIbI
JlopeH11a Ha MOHBI SJIEKTPOJIUTA.
Habmronenue nBKEHUS MydKa
AJIEKTPOHOB B MArHUTHOM TIOJIE.
N3yuenue npuHIUIIA 1EHCTBUS
AIIEKTPOU3MEPUTEIILHOTO Iprodopa
MAarHUTOAJIEKTPUYECKON CUCTEMBI.
Pemenue pacu€THbIX 3a1a4 ¢ ABHO
3aJaHHOU U HEIBHO 3aJJaHHOU
(bU3UYECKON MOJIENBIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dhopmyit 1o Teme «MarauTHOE MoJIey.
Pemenune kauecTBEHHBIX 3a1a4,
TPeOYIOUIUX MPUMEHEHUSI 3HAHUM

1o TeMe «MarauTHoeE I10JIe».
OOBsicCHEHUE YCTPONCTBA U MPUHITUTIA
JIEVUCTBUS JIEKTPOMArHUTOB, TECTEPA-
MYJIBTUMETPA, FJIEKTPOABUTATENS
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Sxobu, yckopurenen 31eMeHTapHbIX
YacTHL.

OObsicHEHUE MPUMEHEHHSI ITOCTOSTHHBIX
MarHuTOB

1.2

DneKTpoMarHuTHas
WHIYKIAS

13

SIBneHue BHGKTpOMaFHHTHOﬁ WHAYKIIUN.

[ToTok BeKTOpa MarHUTHOM UHAYKIIHH.
OJIC uHayKIHUu. 3aKOH
3JIeKTpoMarHuTHoW uuaAykuuu dapanes.
BuxpeBoe anektpuueckoe nojue. Toku
dyxo.

OJIC nHAyKIHUM B IPOBOJAHUKE,
JBIDKYIIEMCS] B OJTHOPOJHOM
MarHMTHOM I10JIE.

[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 (PU3NUECKUX BEITUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.
DKCIEpUMEHTAIBHOE N3yYEHHE MPaBUIa
Jlenna.

HccnenoBanue sSBJICHUS] CAMOMHIYKIINH,
3aBucuMoct J/]C caMOMHAYKIUA OT
CKOPOCTH U3MEHEHUSI CHJIbl TOKA B 1IETIH.
N3yueHnue najgeHusi MarHura

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

Pemenune pacu€THbIX 3a7a4 ¢ ABHO
3aJITaHHON U HESABHO 3aJIaHHON
(hbHU3UIECKOM MOJICTIBIO
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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 MPOIIECCOB, TAKMX
KaK: UHIYKIIMOHHAS TIe4b, COJICHOUI,
3aIUTa OT DIEKTPHU3AIUH TEI

MIPY IBM>KEHUH B MATHUTHOM TI0J1€
3eMuI.

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

B IIPUPOJIEY)

Hroro no pazgeny 27

Pa3nen 2. Kojie0anus 1 BOJTHBI

2.1 Mexanunueckue 10 KonebarenbHast cucrema. [TpoBeneHre KOCBEHHBIX U3MEPEHUH,

KOJIeOaHUs CBoOoaubIe KOoJIe0aHusl. HCCIICIOBAHUS 3aBUCUMOCTEN MEXTY

I"apMoHnyeckue koaeOanms. (U3UYECKUMU BETUYMHAMU U OTIBITOB
KunemaTndeckoe u TMHAMHUYECKOE IO MTPOBEPKE MPEIIOKEHHON TUTIOTE3BI
onucaHue. DHEPreTUYECKOE ONMUCAaHUE | IIPH U3YYCHHUH KOJICOaHUH HUTSHOTO
(3aKOH COXpaHEHMSI MEXaHUYECKON IPYKUHHOTO MasiTHUKOB,

64




Pabouas nporpamma | @usuka. 10—11 kmaccel (yriayOa€HHBIH YPOBEHB)

sHepruu). BeIBoJ AMHAMUYECKOTO
OTIMICAHMS TAPMOHUYECKHUX KOJIeOaHu!
W3 UX YHEPTETUYECKOTO U
KMHEMATUYECKOTO OMTUCAHUS.
Awmmuntyzaa u ¢asa konebanuid. CBsi3pb
aMIUTATYbI KOJIEOAHUI MCXOTHON
BEJIMYMHBI C aMIUIUTYJIJaMH KOJIeOaHU
€€ CKOPOCTH U YCKOPEHUS.

ITepuon u yacTtoTa KoyeOaHMIA.
[Tepuon manbix CBOOOIHBIX KOJIEOAHUI
MaTteMaTU4ecKkoro masitHuka. [lepuon
CBOOOJIHBIX KOJICOaHUI MPYKMHHOTO
MasiITHUKA.

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

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

BBIHYKJICHHBIX 1 3aTyXarOIINX
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.

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

C UCMOJIb30BaHNEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «MexaHudeckue
KOJICOAHMS.

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

110 TeMe «MeXaHn4YeCKUe KOJIeOaHmsD».
OO0BsicHEHHE YCTPONCTBA U IPUHITUTIA
JIEVUCTBUS METPOHOMA, YaCOB, Ka4eJIeH,
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MY3bIKQJIBHBIX HHCTPYMEHTOB,
ceicmorpada.

Hcnonn3oBanue IT-TexHomorui

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

2.2

DJIEKTPOMAarHUTHbHIE
KoJIeOaHus

15

Konebarenbublii KOHTYp. CBOOOAHBIE
ANIEKTPOMATrHUTHBIE KoJIeOaHus

B UJI€aIbHOM KO0JIeOaTeIbHOM KOHTYpE.
®opmyna Tomcona. CBsI3b aMIUTUTYAbI
3apsiia KOHAEHCAaTopa C aMIUTUTYA0U
CHUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.
3aKOH COXpAaHEHUS SHEPTUU

B UJI€AIbHOM KO0JIe0aTeIbHOM KOHTYpE.
3aryxaromue 3JeKTPOMarHuTHHIE
Kose0anus. BeiHyX1eHHbIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.
[lepemeHnHbI TOK. MOIIHOCTH
NIEPEMEHHOTO TOKa. AMIUIUTYJHOE U
NEUCTBYIONIEE 3HAYCHHUE CUIIBI TOKA U
HaMpsHKEHUS TpU pa3audHon popme
3aBUCHUMOCTH MIEPEMEHHOIO TOKA

OT BPEMEHHU.

CunyconanbHbI IEPEMEHHBIN TOK.
Pe3ucTop, koHAEHCATOP U KaTylIKa
WHYKTUBHOCTH B IIENHU

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

Onpenenenue aOCOMIOTHBIX 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 MCIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB U
dbopmyI o Teme « INeKTPOMAarHUTHBIC
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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€XHOJIOTUMYECKHUE MPOLIECCHI:
BJIEKTPUYECKUN 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, JINHUU
aNEeKTpoIepenay

KoJeOaHMs.

Penrenne kauecTBEeHHBIX 3a/1a4,
TpeOYIOMUX MPUMEHCHHS 3HAHUHT

10 TeMe « IJEKTPOMArHUTHBIC
KoJeOaHusY.

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

OmnpeneneHue ycIoBHi MPUMEHUMOCTH
MOJIEJIH UJIeaILHOTO KOJIEOATEILHOIO
KOHTYpa.

AHau3 1 OlleHKa MMOCIEICTBUN
HCIIOJIb30BaHUS PA3IMYHBIX CITOCOOOB
MIPOM3BOJICTBA DJICKTPOIHEPTUH

C MO3UIUHN YKOJIOTHUYECKOM
0€30MacHOCTH; MPEICTABIICHUN

0 palMoHaILHOM ITPUPOIOTIOIH30BAHUHI
(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
pacnpoCTpaHEHUs U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH:

Hab6nronenue o6pa3zoBanus u
pacpoCTpaHEHUsI MONEPEUHBIX

Y TIPOJIOJIBHBIX BOJIH, OTPAXKEHUS U
npenoMJIeHus, THTEpPepeHIInH

U 1u(pakiuy MEXaHUYECKUX BOJIH,
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OTpaXKECHUE, IPEIIOMIICHUE,
uHTepdepeHIus u AudpaKiusl.

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

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

73, E , U B DJICKTPOMAarHuTHOM BOJIHE.
CBOICTBA PNIEKTPOMArHUTHBIX BOJIH:
OTPAKEHUE, IPEIIOMIICHHUE,
noJigspu3aius, uHTephepeHIus 1
nudpaximys.

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

HpI/IHI_[I/IHBI paanoCBA3N U TCICBUACHUS.

Pannonoxkamus.

DIJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYXKaroUIEH Cpebl.

TexHuyeckue ycTponcTBa u
PAKTUYECKOE PUMEHEHUE:
MY3bIKaJIbHbIE UHCTPYMEHTBI, pajap,
pPaguoONPUEMHHUK, TEJIEBU30D, AaHTCHHA,
tenedon, CBU-neus, ynpTpazBykoBas
JUAarHOCTUKA B TEXHUKE U MEIULIMHE

aKyCTHUUYECKOTO PE30HAHCA, CBS3H
IPOMKOCTH 3BYKa U BBICOTHI TOHA

C aMILTUTY0M U 4aCTOTOMN KOJeOaHUH.
N3ydeHne cBOMCTB yJbTpa3ByKa U €ro
MIPUMEHEHUSL.

HccnenoBanne cBOWCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
MPEJIOMIICHUE, TOJISIpU3aLIS,
mudpakuus, uHTephepeHITus.
OOHapyxeHue HHPpaKpacHOro
yAbTPaduOIECTOBOTO U3ITYUECHUM.
CpaBHEHHE MEXaHUYECKUX U
AIEKTPOMArHUTHBIX BOJIH.
Ornpenenenue yCiaoBUl MPUMEHUMOCTH
MOJIEIU TAPMOHHYECKON BOJIHBI.
Peuienne kauecTBEHHBIX 3a/1a4,
TpeOYIOIUX MPUMEHEHUS 3HAHU T

1o TeMe «MexaHudecKkue u
AIEKTPOMArHUTHBIE BOJTHBI.
N3ydeHnne napamMeTpoB 3ByKOBOU
BOJIHBI.

N3yuenne pacnpocTpaHeHUs 3ByKOBBIX
BOJIH B 3aMKHYTOM IPOCTPAHCTBE.
OOBsicHEHHE YCTPONCTBA U IPUHITUTIA
JEUCTBUS MYy3bIKAJIbHBIX HHCTPYMEHTOB,
panapa, paIuonpuEMHIKA, TEIEBU30PA,
anTeHHsbl, 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.

AHaiu3 " OlleHKAa OCJIEICTBUMN
ITYMOBOTO Y 3JIEKTPOMarHuTHOTO
3arpsA3HEHUS OKPYKAIOIICH cpeJibl

C MO3UIIUHN PKOJOTUUECKOM
0€30I1aCHOCTH; TIPEICTABICHUI

0 palMOHAJILHOM MPUPOJIOIOIBL30BAHUHI
(B mporiecce MoAroTOBKY COOOIICHU,
BBITIOJTHEHUH TPYNIIOBBIX ITPOCKTOB)

2.4

Onrtuka

25

[IpsiMonuHEHOE pacpoCTpaHEHUE

CBETa B OJIHOPOJIHOM cpene. JIyu cBera.

To4yeyHbI HICTOYHUK CBETA.
OtpaxeHue cBeTa. 3aKOHBI OTPAKECHUS
cera. [locTtpoenue n3oopakeHuit

B TUI0CKOM 3epkaie. Chepruueckue
3epKarna.

[Ipenomiienue cBeta. 3aKOHBI
npeoMIIeHUs cBeTa. AOCOJIFOTHBIN
MOKa3aTelb MPEIOMIICHUS.
OTHOCUTENBHBIN TOKa3aTETh
npenomiieHus. [IoCTOSITHCTBO 4acTOThI

HaOmroneHne onTHYeCKUX SIBIICHUH,
MPOBEJICHUE KOCBEHHBIX U3MEPEHU,
HUCCIeI0BaHMS 3aBUCUMOCTEH
(hU3UYECKUX BEJIMYUH U OTBITOB

10 IPOBEPKE MPEAJIOKEHHON TUITOTE3BI
MIPU U3YUYEHUH SIBJICHUW MTPETOMIICHUS
CBETa Ha TpaHUIIC pasjelia IByX cpeil,
MIPEJIOMIICHHS CBETA B COOMpArOITeH 1
pacCEenBarOIIECH JIMH3aX, BOJTHOBBIX
CBOMCTB CBeETa.

Hab6nronenue noaHoro BHyTpeHHETO
OTPAKEHUS, U3YyUEHUE MOCIH
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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/
IIPOU3BOJIBHBIM 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.

[Tonyuenne n300pa’keHUS B CUCTEME
13 IJIOCKOTO 3€pKaJia U JINH3BI,

B CHCTEME M3 JIBYX JIMH3.
KoHcTpynpoBaHue TeIeCKOMUYECKUX
CHUCTEM.

N3ydenue nossipusanuu CBETa,
OTPaXEHHOTO OT MOBEPXHOCTH
JTDJICKTPUKA, U3yUYCHUE
HHTEep(PEPEeHITNH JIa3ePHOTO U3TyUCHHS
Ha JIBYX IIEJISX.

[TonmydyeHue ciekTpa U3 IydeHUs
CBETOJIMOa IIPU MOMOIIU
TU(GPaKIIMOHHON PEIETKH.

Pemienne pacu€THbIX 3a71a4 C SIBHO
3aJaHHOU 1 HEIBHO 3aJJaHHOU
(hU3UIECKON MOJICIIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dhopmyi 1o TeMe «OnTHKay.

Pemenne kauecTBEHHBIX 3aj1a4,
TpeOYIOMUX MPUMEHECHUS 3HAHU T

1o Teme «ONTHKaY.

ITocTpoeHue u pacuét n300paKeHUM,
CO3/IaBaEMBbIX IJIOCKUM 3€pPKaJIoM,
TOHKOM JIMH30U.

Onpenenenue ycioBUi NPUMEHUMOCTH
MOJIEIN TOHKOM JIMH3bI; TPAHHUII
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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
MOHOXPOMaTHYECKOTO CBETA

Ha TU(PPAKIIMOHHYIO PEIIETKY.
[Tonmapu3zanus ceera.

TexHnueckue yCTporucTBa u
TE€XHOJIOTHYECKHE MTPOLIECCHI: OUKH,
JyTia, IepucKo, GoToarnrapar,
MUKPOCKOII, MPOEKIMOHHBIN anmnapar,
IPOCBETJIEHNUE ONTUKH, 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.

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

Hroro no pazuneny

60

Paznen 3. OcHOBBI clIENMAJILHOM TEOPUHM OTHOCUTEIbHOCTH (nasee - CTO)

3.1

OcHOBBI
CIIeLIUaJIbHOU TEOpUHU
OTHOCUTEJIBHOCTHU

5

['paHuLIBI TPUMEHUMOCTH KJIACCUYECKOMN
MeXaHuku. [locTynaTel crienuanbHON
TEOPUHA OTHOCUTEIIBHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOMN

[TpoBeneHE KOCBEHHBIX U3MEPECHUN
HUMITYJIbCA U DHEPTUU PEIIATUBUCTCKUX
gacTuIl (1o ¢poTorpadusiM TPEKOB
3apsHKCHHBIX YaCTHUI] B MATHUTHOM
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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:

CIIYTHHUKOBBLIC HpI/IéMHI/IKI/I, YCKOPHUTCIIN
3aPAKCHHBIX 9aCTHUIL

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 TEIIOBOE U3ITYyYEHUE IIpoBeneHnEe KOCBEHHBIX U3MEPEHUM,

BOJIHOBOU JyaJIu3M

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

®DoTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.
dorordpdext. OnpiTer A.I'. CTonerona.
3akonbl hoTodddekra. YpaBHeHHE
OitHmTeitHa 111 hoTodrdhdexra.
«Kpacnas rpanuna» pororddexra.
JlaBrieHue cBeta (B 4aCTHOCTH,
JIaBJICHUE CBETa Ha a0COJFOTHO

HCCJICIOBAHUS 3aBUCUMOCTEN MEXKTY
(U3UYIECKUMU BeTHIMHAMU

MIpU U3y4eHUU siBjieHUs poTodrPdekTa.
OmnpenencHre abCOMIOTHBIX
OTHOCHUTEJIHbHBIX MOTPEIIHOCTEH
M3MEpPEHUN (PU3NUESCKUX BEITUYHNH.
OrnieHKa rpaHull MOTPEUTHOCTEM.
Pemenne pacuéTHBIX 3a7a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3UIECKON MOJICITBIO
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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 ycTporcTa 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, TYHHEIIEHOTO
MHUKPOCKOIIa, COJTHEYHOMU OaTapew,
CBETOAMO/IA.

Ucnons3zoBanue [ T-TtexHonoruii

py paboTe C TOMOJHUTETLHBIMHU
HMCTOYHUKAMU WH(POpMAIIMU TT0 TeME,
UX KPUTUYECKUN aHAIU3 U OLICHKA
JOCTOBEPHOCTH

4.2

dusuka atoma

OnBITH IO HCCICOA0OBAHNIO CTPOCHUA
aToMa. HnaHeTapHaﬂ MOACIIb aTOMa

Pesepdopna.
[Toctynatst bopa. U3nyuenue u

OmnpeneneHue JIMHBI BOJTHBI JIA3¢PHOTO
W3ITy9ICHHUS.

HaOmnronenue nuHeMYaThiX CIIEKTPOB.
HccnenoBanue CrieKTpa pa3peskeHHOTO
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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 aroma Peszepdopaa.
OOBsicHEHUE IPUHITUIIA ICHCTBUS
CIIEKTPOCKOMA, J1a3epa, KBAHTOBOIO
KOMITbIOTEPA.

AHann3 KBaHTOBBIX MIPOLECCOB

Ha OCHOBE IIEPBOT0 U BTOPOTO
noctynaros bopa

4.3

du3uka aTOMHOI'O
aapa u
3JIEMEHTAPHBIX
JaCTHII

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

3aKOH paJuOAaKTUBHOIO pacnaja.
PannoakTuBHBIE U30TOIBI B IPUPOJE.
CBOMCTBA MOHU3UPYIOIIETO U3ITYUCHUSI.
BirsiHME paguoOaKTUBHOCTH Ha JKUBBIE
opranu3mbl. EctrecTBeHHBIH QOH
u3iydyenus. Jlozumerpus.

DHeprus CBsA3U HYKJIOHOB B SIAPE.
SAnepubie cuibl. JledhexT maccer spa.
SnepHble peakuuu. [lesieHue U CUHTE3

IIpoBenenne nsmepeHun
PaAOaKTUBHOTO (hOHA

C UCIOJIb30BaHNEM JI03UMETpa 1
UCCIIEIOBAaHUE TPEKOB YaCTHI]

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

Ornpenenenue yCioBUl MPUMEHUMOCTH
MOJIEJI AaTOMHOTO Spa.

AHanu3 ¥ ONucaHue JIePHbIX peaKui
C WCIOJIb30BAaHUEM IMOHSATUI MaccoBOE
YHCIIO U 3apsijl A1pa, SHEPTHUS CBS3U
A1pa, 3aKOHOB COXpaHEHHUs 3apsja,
MacCCOBOTO YHCJIa U YHEPTHH B STCPHBIX
peaxIusx, 3aKOHa paTuOaKTHBHOTO
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anep. Snepusie peaktopsl. [IpodiieMbl
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. TémMHas maTtepust 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, TEPMOSIEPHOTO
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 pallMOHAIILHOM MIPUPOAOTI0Ib30BAHUN
(B mpo1iecce MOATOTOBKU COOOIIIEHHH,
BBITIOJTHEHHUS TPYNIIOBBIX IPOSKTOB)

Hroro no pazuneny

25

Paznen 5. DjeMeHTBI aCTPOH

OMHHM U ACTPOPU3UKH

5.1

DJIEMEHTBI
aCTPOHOMHH H
acTpou3uku

12

DTarnbl pa3BUTHS ACTPOHOMUH.
[IpuknagHoe U MUPOBO33PEHUECKOE
3HaYeHue acTpoHOMHUH. [[puMEeHUMOCTh
3aKOHOB (PU3UKU 151 OOBICHEHUS

HaoOmronenue 38310010 HEDOA
HEBOOPYKEHHBIM IJ1a30M

C UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
IIPUJIOKEHUM TSI OTIPEIEIIEHUS
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MPUPOIbI KOCMUYECKUX OOBHEKTOB.
MeToabl ACTPOHOMUYECKUX
uccienopanuii. 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 —
CBETHUMOCTBY». 3BE3/IbI ITIaBHOM
TIOCJICIOBATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTDY JIJIsI 3BE3]T
I'JIaBHOM IMOCJIEI0BATCIbHOCTH.
BuyTpenHee ctpoeHue 3BE3 .
CoBpeMeHHbIE NPE/ICTABICHUS

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

B I'amaktuke. TuUnel rajgakTHK.
Paagnoranaktuku u kBa3zapel. YEpHbie
JIBIPBI B SIIpax TAIAKTHK.

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.

[ToaroroBka coOOIIEHHUH O METOAAX
MOTYyYEHUSI 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 3BE3IHBIX CUCTEMAX,

B MEXXTAIaKTUYECKOM cpejie, IBUKCHUS
HEOCCHBIX TEJI, DBOJIIOIMH 3BE3]T U
Bcenennoi
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Bcenennas. Paciiupenne BeeneHHOM.
3akon Xa060mna. Pazberanue ranakTuk.
Teopus bosbioro B3psiBa. PenukroBoe
U3IIy4YEHHE.
MacmrabHas ctpykrypa BeeneHHoi.
MeraranakTuka.
Hepeméunbie mpo0sieMbl aCTPOHOMUH
Hroro o pazgeny 12
Pa3nen 6. ®u3nyeckuii NPAaKTUKYM
6.1 duzndecKkuit 16 Crioco6b1 n3MepeHust GU3nIecKux [IpoBeneHre KOCBEHHBIX U3MEPEHUN,
MPAKTUKYM BEJIMYMH C UCTIOJIb30BaHUEM MCCJIEI0BAHUM 3aBUCUMOCTEN
aHAJIOTOBBIX U IU(POBBIX (bU3MYEeCKUX BEJIMYWH, IPOBEPKA
M3MEPUTENBHBIX TPUOOPOB U MPEAI0KEHHBIX TUIIOTE3 (BBIOOD
KOMITBIOTEPHBIX TAaTYUKOBBIX CUCTEM. 13 paboT, OMUCAHHBIX B TEMATUUECKUX
AOGCOIIOTHBIE U OTHOCUTEILHBIC pazjenax «Y4YeHUYECKU IKCIIEPUMEHT,
HOTPELIHOCTH U3MEPEHUN (PU3HUECKUX | TabopaTopHbIe pabOTHI, MPAKTUKYM))
BesMurH. OlieHKa TpaHuIl
MOTPEIIHOCTEN
Hroro mo pazaemy 16
Pasznen 7. O6o61aroinee noBTopeHne
7.1 Cucremaruzanus u 15 O06o0611eHNE U cUCTEMAaTU3AIUS VYyacrtre B TUCKYCCUU O POJIH (PUBHUKHU U
o0oO01IeHne COJZIepKaHUs pa3JIeNoB Kypca aCTPOHOMUU B PA3IMUHBIX chepax
IPEMETHOTO «Mexanukay, «MonekynspHas Gu3uKa | JesATeIbHOCTH YEJIO0BEKa.
COJIEp>KaHMS U OTbITA U TEPMOJANHAMUKAY, [TonroroBka coob1ieHuit 0 MecTe
JIESITETbHOCTH, «InexkTpoauHamMukay, «Konebanus u (bu3nYeCcKO KapTUHBI MUpa B Py
PUOOPETEHHOTO BOJIHBIY, «OCHOBBI CHIEIUATILHON TEOPUH | COBPEMEHHBIX MPECTABICHUI
MIPU U3YYEHUHU Kypca OTHOCUTEIBHOCTHY, «KBaHTOBas 0 TIPUPOJE.
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¢buszukm 10-11
KJIACCOB

¢uznka», « INEMEHTHI ACTPOHOMUU U
acTpou3uKm».

Ponb ¢pusuku u actpoHOMHH

B OKOHOMHYECKOM, TEXHOJIOTMYECKOM,
COITMAJILHOM 1 ATHYECKOU cepax
NEATEIBbHOCTH YEJI0BEKa, 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
IpeICTaBICHUN O GPU3NYECKON KapTHHE
MUpa, MECTO (PU3UUECKON KapTHUHBI
MHUpa B OOLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEICTABICHUI
0 IIpUpoOaE

BelnonHeHne y4eOHbIX 3aJaHul,
JEMOHCTPUPYIOLIMUX OCBOCHUE
OCHOBHBIX TIOHATUH, PU3NIECKUX
BEJIMYMH U 3aKOHOB Kypca (PU3HKU
10-11 knaccos

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