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OenepanbHas pabouas mporpamMma 1o ydyeOHOMy mipeamery «Dusukay
(yrmyOneHHBIH YpOBeHB) (TpeaMmeTHas o0yiacTh «EcTecTBEHHO-HAy4YHBIC TPEIMETHI)
(manmee COOTBETCTBEHHO — Mporpamma 1o ¢usuke, Gu3nKa) BKIIOYAET MOSCHUTEIbHYIO
3alUCKY, COJEp)KaHWe OOYYeHHs], MJIAHUPYEMBIE PE3ylbTaThl OCBOCHHUS MPOTPAMMBI
no ¢u3MKe, TeMAaTUYECKOE IUIAHWPOBAaHUE, MEepeueHb (KOAU(PHUKATOP) MPOBEPSIEMBIX
TpeOOBaHMII K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI
cpeaHero o01iero 0opa3oBaHus U 3JIEMEHTOB COJIEp:KaHus 1o (pU3HKe.

[TosicuutenpHas 3amucKa oTpaXkaeT 001IMe ETH U 3a]a49i PU3UKU, XapaKTEPUCTHKY
MICUXOJIOTHYECKUX MPEANOCHUIOK K €€ U3yUYEHHUI0 00YJaroIIMMHCS, MECTO B CTPYKType
yueOHOTO IIJlaHa, a TakXKe MOAXOAbl K OTOOpY coAepKaHUsd, K ONPEIeICHUI0
IUTAHUPYEMBIX PE3YJIbTATOB.

Conepxanue OO0ydeHHS PACKpbIBA€T  COJEpKAaTEIbHbIE JIMHUM, KOTOpPBIC
MpeAIaraloTcsa JUisl 00s3aTeIbHOTO M3YUYEHUsl B KaXKJIOM KJIACcCe HA YPOBHE CPEIHETrO
oO1ero o0pa3oBaHusl.

[Inanupyembie pe3yabTaThl OCBOCHHUS MPOTpaMMbl 1O (U3MKE BKIIOYAIOT
JMYHOCTHBIC, METAlpeIMETHBIE PE3yNbTaThl 32 BECh NEpUOA OOydYeHHUS Ha YPOBHE
cpeaHero o6mero oOpa3oBaHMs, a TAaKXKe MPEIMETHbIE JOCTHXKEHHS O0ydarolerocs
3a KaXIbli ToJ] OOy4eHHS.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usuke Ha ypoBHE cpeaHero ooIiero odbpasoBaHus pa3padoTaHa
HA OCHOBE TMIOJIOKEHUW U TpeOOBaHMM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHOM mporpammel, npeacraBieHHbix B GI'OC COO, a Takxke ¢ ydeToMm
benepanpHOI paboueii mporpaMMbl BociuTanus 1 KoHIenyu rnpenogaBanus yueOHOTo
npenmera «®Pusnka» B 00pa3oBaTelbHbIX opranuzanusx Poccuiickoii deneparuu,
peaTM3yIONIUX OCHOBHBIC 00pa30BaTEIbHBIC TPOTPAMMBI.

[Iporpamma 1o ¢Qusuke ompenenseT 00s3aTeIbHOE NPEIMETHOE COJACpIKAHUE,
yCTaHABIMBACT PEKOMEHAYEMYIO IIOCIEAOBATEILHOCT, HM3YYCHHUS TEM M Pa3/IesioB
y4e0HOTO MpeaMeTa ¢ y4eTOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
y4eOHOTO Tpoliecca, BO3paCTHRIX 0COOeHHOCTEM o0yuatomuxcs. [Iporpamma no dusuke
JaeT TPEJCTaBICHUE O IEJAX, COACP)KaHUM, O0IIeH CTpaTernu 00ydYeHUs, BOCTIUTAHUS
Y pa3BUTHA 00YJAIOITUXCS CPEACTBAMHU yueOHOTO npeameTa « Du3nkay Ha yriITyOJICeHHOM
yYpOBHE.

N3yuenne xypca GU3UKH yriayOJICHHOTO YPOBHS ITO3BOJISCT Peai30BaTh 3a/1auu
MpoQeCCUOHATIEHON OPUEHTAINH, HAMPABIEHO HA CO3JaHUE YCIIOBUN JIJISI TIPOSIBICHUS
CBOMX HHTEJUICKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaKIbIM OO0ydJarOIIUMCH,
KOTOpbIE  HEOOXOIWMMBI  JJIi  TPOJOJDKEHHs  O0Opa3oBaHHWs B OpPTaHH3AIUAX
npodecCUOHAIbHOTO  O0pa3oBaHUA MO  Pa3IUYHBIM  (PU3UKO-TEXHUUYECKUM
¥ MTH)KCHEPHBIM CIEIUATLHOCTSIM.
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B nporpamme no ¢usuke omnpenensioTcs IUIAHUPYEMbIE pPe3yJIbTaThl OCBOEHUS
Kypca (u3MKd Ha ypOBHE CpeaHero oO0miero oO0pa3oBaHUA: JUYHOCTHBIC,
MeTarpeaIMeTHbIe, MpeIMeTHbIE (Ha YIiIyOJIeHHOM ypoBHE). HayuHo-MeTooornueckon
OCHOBOM 17151 pa3pabOTKu TpeOOBAHUM K TUYHOCTHBIM, METAPEAMETHBIM U TPEAMETHBIM
pe3ynpTaTaM 00ydYaroluXcsi, OCBOMBIIMX MPOrpaMMy MO (PU3UKE HA YPOBHE CPEIHETO
oO1ero oOpa3oBaHus Ha YIIIyOJIEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-JIEATEIbHOCTHBIN
MOJIXO/I.

[Iporpamma no (pu3MKe BKIIFOYAET:

IUTAaHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PM3MKH Ha YIITyOJICHHOM YPOBHE, B TOM
qucIie MPeAMETHBIE PE3YNbTAThI MO ToJaM 00yUeHHUS;

conepkaHue yueOHoro npenmera «Pu3nkay mo rogam oOydIeHS;

TEMaTUYECKOE TUTAHUPOBAHKE IO ToAaM 00yUYeHus;

nepeveHb (Koau(ukaTop) MpoBepseMbIX TpeOOBaHUN K pe3yjbTaTaM OCBOECHHS
OCHOBHOHM 00pa3zoBaTeIbHON MpOrpaMMbl CPEIHETO O0IeT0 00pa30BaHUs U 3JIEMEHTOB
cojiepkaHus 1o (PU3HKE.

[Iporpamma o ¢pu3nuKe UMEET MPUMEPHBIN XapaKTep U MOXKET ObITh UCIIOJIH30BaHA
YUUTEIAMU PUBMKHU JJIs1 COCTABIICHUS] CBOUX pab0YUX MPOrpamM.

[Iporpamma 1o ¢pu3HKe NpeoCTaBIsIET BOZMOXKHOCTH JIs pealn3aluy Pa3IudHbIX
METOJMYECKUX TMOAXOJOB K TpernojaBaHui0 (GU3UKKA Ha YrIyOJIeHHOM YpOBHE
IIPU YCJIOBUU COXpaHEHUs 0043aTEIbHON YaCTH COJIEPKAHMS Kypca

®du3mnka KaKk Hayka O HanboJiee OOIIMX 3aKOHAaX MPUPObI, BHICTYNasi B Ka4eCTBE
y4eOHOTO TMpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAHUU
00 okpyxawomem wMupe. [IkoapHBIE Kypc QU3HKH — cUCTeMOOOpa3yromui
JUTSI €CTECTBEHHO-HAYYHBIX Y4€OHBIX IPEIMETOB, MOCKOJIBKY (PU3HUECKUE 3aKOHBI JIEKAT
B OCHOBE NPOLIECCOB W SIBJICHHUM, H3y4aeMbIX XUMHUEH, OHoJjorueu, Qusndeckoi
reorpagueil u actpoHomuel. Vcnosnb30BaHME W aKTUBHOE NMPUMEHEHUE (PU3NYECKUX
3HAHUU OMPEACIIUIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUM B cepe
SHEPreTUKH, TPAHCIOPTA, OCBOECHHUA KOCMOCA, I[IOJYYEHUS HOBBIX MAaTepHaJIOB
C 3aJJaHHBIMU CBOMcTBaMu. M3ydueHue pu3nKku BHOCUT OCHOBHOM BKJIaJ B (QOPMHUpPOBaHHE
€CTECTBEHHO-HAYYHON KapTUHBI MuUpa oOydawmierocs, B (QopMUpOBaHUE YMEHUUN
MIPUMEHSTh HaYYHBIM METO/I MO3HAHUS MPU BBHIMOJHEHUH UMU YU€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca (pu3nMKu Ha ypOBHE CpeHEro o0IIero oopa3oBaHus MOJIOKEH Pl
uJel, KOTOPhIE MOKHO PACCMAaTPUBATh KaK MPUHIIMIIBI €70 OCTPOSHUS.

Hoesa wuenocmuocmu. B COOTBETCTBUM C HEW Kypc SIBISIETCS JIOTUYECKHU
3aBEPIICHHBIM, OH COJICPKUT MaTepHal M3 BCEX pa3lesioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJITACCUYECKOM, TaK M1 COBPEMEHHOMN (DH3HUKHU.

Hoesn zenepanuzayuu. B cOOTBETCTBUM C HEl MaTepuai Kypca GU3NKH 00beTUHEH
BOKpYr (Qusnueckux Teopuil. Bemymmm B Kypce sBiseTcs (HOpPMHUPOBAHHE
peACTaBICHUM O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U TOJIE.

Hoes zymanumapuzayuu. Peanuzanus uaeu MpeANnonaracT HCIOIb30BaHUE
TYMaHUTAPHOTO MOTEeHIHANIA (PU3UIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS (PU3UKHU
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C pa3BUTHEM O0IlecTBa, a TakKKe C MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMHU MTPOOIEMaMHU.

Hoesn npuxnaonou mnanpaerennocmu. Kypc ¢usuky yriyOlIeHHOTO YpOBHS
npenanojaraeT 3HaAaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTHYECKUX
NPWIOKEHUN M3YYEHHBIX TEOpHUM U 3aKOoHOB. [Ipu 3TOM paccMaTpuBarOTCs HAa YPOBHE
oOIIMX MPECTaBICHUN U COBPEMEHHbIE TEXHUUYECKUE YCTPONCTBA, U TEXHOJIOTHH.

Hoesn yxonozuzayuu peannsyercst MOCPeICTBOM BBEIACHUS 3JIEMEHTOB COACPKaHUS,
MOCBSIIIEHHBIX AKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI
C Pa3BUTHEM TEXHUKHU M TEXHOJOTHH, a Takke OOCYKICHHs MpoOJieM parMoHaIbHOTO
IPUPOAOIIONB30BAHUS U SIKOJIOTUYECKON O€30MacHOCTH.

OcBoenue coiepkaHUs TOPOrpaMmbl O  (QU3MKE  JIOJDKHO  CTPOUTCA
Ha MPHUHIUINAX CHUCTEMHO-AEATEIbHOCTHOrO moaxoa. Jns ¢usuku peanuszanust 3THX
OPUHLUIIOB Oa3upyeTcsi Ha HCHOJIb30BAaHUM CAMOCTOSITEIBHOIO SKCIEPUMEHTa Kak
MOCTOSTHHO JIEUCTBYIoIIEro (pakTopa yueOHOro npouecca. st yriryOJIeHHOTO YPOBHS —
3TO CHCTEMa CAaMOCTOSITEJIbHOTO YUYEHHYECKOTO0 JKCHEPUMEHTA, BKIIIOYAIOIIETO
(GbpoHTaIbHBIE YYEHUYECKUE OIBITHI MPU W3YYECHUU HOBOTO Marepuaa, J1abopaTOpHbIE
paboTel M paboThl mpakTukyma. [Ipu 3TOM BO3MOXKHBI JiBa CIOCO0a peaau3aiuu
¢u3nyeckoro npaktukyma. B mepBoM cilyyae mpakTHUKYyM HpPOBOAMTCS JIMOO B KOHIE
10 u 11 xmaccoB, OO MOCIE IEPBOTO M BTOPOTO MOTYTOIUN B KaXKJOM U3 ATHX KIIACCOB.
BTopoii cnoco6 — 3To uHTErpanus padoT NpakTUKyMa B CUCTEMY Ja0OpaTOPHBIX padoT,
KOTOpBIE MPOBOJATCS B Mpoliecce u3ydeHus paszzaena (temsl). [lpu saTtom nog padbotamu
MpPaKTUKyMa TOHUMAETCsl CaMOCTOSTENhHOE HCCIEeOBAaHNE, KOTOPOE MPOBOJIUTCS
10 PYKOBOJICTBY CBEPHYTOT'0, 000OIIICHHOTO BH/1a 0€3 MOMIaroBoi HHCTPYKITHH.

B nporpamme no ¢usnke cuctemMa yueHHUYECKOTO IKCIEPUMEHTA, J1a00paTOPHBIX
paboT U MpakTHKyMma MpeJCTaBlieHa €IUHBIM TepeuHeM. BuIOOp TemaTHKu JUIsl 3THX
BUJIOB  YYCHMUYECKHX  MPAKTUYECKUX  PabOT  OCYIIECTBISACTCS  y4aCTHHUKAMHU
00pa30BaTeNbHOrO Mpolecca MCXOAs W3 OCOOEHHOCTEH IMOYpPOUYHOrO IIAHUPOBAHUS
U ocHareHus kabunera ¢pusuku. [Ipu 3Tom oOecrieunBaeTcs oBiIaeHHE 00yIarOITUMUCS
YMEHHSIMH TPOBOAUTH MPSMbIE M KOCBEHHBIC H3MEPEHUS, UCCIICIOBAHUS 3aBUCIMOCTEN
(pu3MYECKUX BEIMYMH U TOCTAHOBKY OIBITOB IO NMPOBEPKE MPENTI0KEHHBIX TUIIOTES.

bonbmoe BHUMaHWE yaemsieTcss PEUICHHIO PAcUeTHBIX M KaYeCTBEHHBIX 3ajad.
[Ipu sTOM 111 pacyeTHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJladydl C SIBHO 3a/JIaHHOU
M HESBHO 3a/laHHOM (PU3MUECKON MOJENBIO, IMO3BOJISIONINE NPUMEHATh H3yYEHHBIE
3aKOHBI W 3aKOHOMEPHOCTHM KakK W3 OJHOrO pasziena Kypca, TaK W HWHTETPUPYS
MpUMEHEHNEe 3HAHWW M3 Pa3HBIX pa3iesioB. [ KadyecTBEHHBIX 3ajad MPUOPUTETOM
ABJISIIOTCS 3a7jaHusl Ha OOBbACHEHME/Npe/ICKa3aHue MPOTEKAHUsS (PU3NYECKUX SBICHUM
U TIPOILIECCOB B OKpYXKaIOIIEH KU3HHM, Tpelyroliue BbIOOpa (PU3HMUYECKONH MOACIH
JUTSI CUTYaIliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO k MarepHalbHO-TEXHUYECKOMY
oOecreueHno y4yeOHoOro mpouecca Kypc (U3UKUA YriyOJEHHOTO YpOBHS Ha YpPOBHE
cpeaHero o61iero o0pa3oBaHus JOJKEH U3Y4aThCs B YCIOBUSAX MPEIMETHOTO KaOMHETA.



denepanbHas padboyas nporpamma | dusuka. 10—11 kinaccer (yriayOaeHHBIH YPOBCHB)

B kabunere ¢u3uku A0MKHO OBITH HeEoOXoauMoe jabopaTopHoe 000pYyI0BaHUE
JUIA  BBIMIOJTHCHUS YKa3aHHBIX B TIpOrpaMMe 10 (U3MKE YYCHHYECKHX OIIBITOB,
1a60paTOPHBIX padOT U PabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE 000PYI0OBaHUE.
JlemoHcTpannoHHoe 00opyaoBanue GOpMUPYETCST B COOTBETCTBUU C MPUHITUIIOM
MUHUMAJIBHOW  JOCTATOYHOCTH M  OOECIeUrMBaeT TIOCTAHOBKY  IEPEUYHUCICHHBIX
B IporpaMme Mo (PU3MKe KIIIOYEBBIX TEMOHCTPALMM JUIsl MCCIAEAOBAHUS U3y4aeMbIX
SIBJICHUH ¥ TIPOIIECCOB, SMITUPUICCKUX U (DYHIAMEHTATBHBIX 3aKOHOB, MX TEXHHYCCKUX
IIPUMEHEHUU.

JlabopaTopHoe o00opyqOoBaHME [UJII  YYEHHMUECKUX  MPAKTUYECKUX  padboT
(dopMupyeTcs B BUJE TEMAaTHYECKHX KOMIUIEKTOB U 00ECIIEYNBACTCA B pAcue€Te OJHOTO
KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMaTudeckue KOMIUIEKTHI JabopaTOpHOTO
000pyI0BaHUs IOJKHBI OBITh TOCTPOEHBI HA KOMIJIEKCHOM MCIOJIb30BAHUH aHAJIOTOBBIX
1 UQPPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHIIC
1upOoBBIX JabopaToOpuil.

OCHOBHBIMH LIETSIMA  M3y4eHHS (u3uku B 0O0IIeM O00pa30BaHUU  SBIISIFOTCS:

dbopMHpoBaHHE WHTEpPeEca U CTPEMJICHUS OOYyYarolIuXcsl K HAyYHOMY H3YYCHHIO
MIPUPOIBI, PA3BUTHE UX HHTEIUICKTYAIbHBIX M TBOPYECKUX CITOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUH O HAy4YHOM METO/E IMO3HaHus U (HopMUpOBaHHE
MCCJIEI0BATENBCKOTO OTHOIICHHS K OKPYKAIOIIUM SBJICHUSIM;

(opMHpOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa HW3YYEHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

dbopmMupoBaHue YMEHUN OOBACHATH SIBJICHUA C HCMHOJb30BAaHUEM (DU3NUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHrEe TpPEACTaBICHUH O poiau (U3UKA 7 Pa3BUTHS  JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEICTABICHUH O BO3MOXHBIX cdepax Oymaymied mpodeccruoHalbHON
JeSITeTbHOCTH, CBA3AHHBIX C (PM3UKOM, MOATOTOBKA K JAJIbHEHUIIIEMY O0yYEHUIO B 3TOM
HaIPaBJICHUU.

JlocTmkeHne HSTUX Lededl oOecreurBaeTcss pELIEHUEM CIEAYIOMMX —3a4a4
B IpOIIeCCe U3YUYEeHUs Kypca (PU3NKK Ha YpOBHE CPEAHEro 00IIero 00pa3oBaHus:

MpUOOpPETEHUE CUCTEMBbl 3HAHUKM 00 O0OIWMX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSX, BKIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (PU3UKY, DJIEKTPOIUHAMUKY,
KBaHTOBYIO (PU3HMKY U 3JIEMEHTHI aCTPOPU3UKHU;

dbopMHupoBaHWEe YMEHHM MPUMEHSATH TEOPETUUYECKUE 3HAHUA I OOBSICHCHUS
buznueckux SBIEHUW B TPUPONEC U JUIsl TPUHATAS TPAKTUYCCKUX PEIICHHM
B IIOBCEJIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUs Pa3IUYHbIX 3a/ay C SIBHO 3alaHHOM (PU3NYECKOUN
MOJIEJIbIO, 3a/a4, MOAPa3yMEBAIOLIUX CAMOCTOSATEIbHOE COo3AaHue GU3HMUECKON MOJIENH,
COOTBETCTBYIOIIEH YCIOBHAIM 3a7]a4H, B TOM YHCJIC 3a/1a4 HHKEHEPHOTO XapaKTepa;

MOHUMaHue (PU3NIECKUX OCHOB WM TMPUHIIMIIOB JIEUCTBUS TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUA Ha OKPY>KAIOIIYIO CPEAY;
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OBJIAJICHUE METOJAaMHU CaMOCTOATENbHOTO IUIAaHUPOBAHMUS U MPOBEICHUS
($u3HUEeCKUX HKCIIEPUMEHTOB, aHANIM3a W MHTEpIpeTalud UHPOPMAILIMK, ONpPEeeICHUS
JIOCTOBEPHOCTH MOJYUYEHHOTO Pe3yJIbTaTa;

CO3JJaHME YCJIOBHM JUIsl Pa3BUTHS YMEHUH MPOEKTHO-UCCIIENOBATENHCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pasBuTHE WHTepeca K cdepaM mpodhecCHOHATBHOW ACATEIBHOCTH, CBSI3aHHOU
¢ (hU3UKOM.

B cootBerctBuu ¢ tpedboanusimu GI'OC COO yriayOiaeHHbIH ypOBEHb U3YUCHUS
yueOHoro npeamera «Pu3nkay Ha YpOBHE CpeTHEro OOLIEro 00pa3oBaHusl BRIOUpaETCs
O0OyJaroNMMUCs, TUIAHUPYIOMIMMHU TIPOJOKEHUE O00pa30oBaHUS IO CIEIUATBLHOCTIM
(U3UKO-TEXHUIECKOTO PO,

OO6muiee 4KMCIIO YacoB, PEKOMEHJOBAHHBIX ISl U3Y4YeHUsS (Pu3uku (yriiyOJeHHBIN
ypoBeHb), — 340 gacoB: B 10 kiacce — 170 yacoB (5 4yacoB B Henento), B 11 kimacce —
170 gacoB (5 4acoB B HEEIIO).

[Ipenyiaraemslii B mporpamme 1o Gu3uKe nepeyeHb J1a00paTOPHBIX U MPAKTUYECKUX
paboT SABIAETCS PEKOMETOBAHHBIM, YUUTENh JIeJacT BEIOOP MPOBEACHUS JTaOOPAaTOPHBIX
paboT U OMBITOB C YYETOM HUHIUBHUAYATbHBIX OCOOEHHOCTEH 00yUYaromuxcs.

B mnporpamme mo ¢u3MKe KaXJIOro Kiacca IMpeasiaraeTcsi pe3epB BPEMEHH,
OTBOJIUMBIN Ha BapUAaTUBHYIO YacTh MPOTPAMMBI, COJEPKaHUE KOTOPOU hopMHUpyeTCs
y4acTHHKaMu oOpa3oBaTelbHOTO Tmpolecca. Jlrobas pabodas mnporpamma J0JDKHA
MOJIHOCTBIO BKJIIOYATh B Ce0s1 CoJiep KaHKe IAaHHON IPOrpaMMBbl 1O (PU3HKE.



denepanbHas padboyas nporpamma | dusuka. 10—11 kinaccer (yriayOaeHHBIH YPOBCHB)

COILEPKAHUE OBYUYEHMUSA

10 KJIACC

Pasznen 1. Hayunblii MeTO MO3HAHMSI IPUPOABI

®duszuka — ¢PyHIaMeHTalbHAsg Hayka o mpupoze. HaydHbiii mMeTon mo3HaHHS
Y METOJIbl UCCIIEIOBAHUS (PU3UUECCKUX SBICHUIA.

OKCIIepUMEHT U Teopus B Tpolecce Mo3HaHus mnpupoasl. HaOmronenue
Y DKCIIEPUMEHT B (hU3HKE.

CnocoObsl  u3MepeHus (U3MYECKUX BEJIMYMH  (QHAJIOTOBBIE U ITU(POBBIC
M3MEpUTENIbHbIE TPUOOPHI, KOMIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpeurHocT U3MEpeHUt PU3NUECKUX BETUYMH (a0COIIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (GU3NYECKUX SIBICHUH H TIPOIECCOB (MaTepHaimbHas TOYKa,
abCOIOTHO TBEpJOE TEJNO, HaeaabHasl KUAKOCTh, UCANbHBIN Ta3, TOUCYHBIN 3apsn).
['unote3a. dusznueckuii 3aK0H, TPAHULBI €0 IPUMEHUMOCTH. PU3NYecKas TEOPHUsL.

Ponbs u Mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI MHUpA,
B MIPAKTUYECKOMN JESITETbHOCTH JTIO/ICH.

Vuenuueckuii sxcnepumenm, iabopamopHule pabomsi, NPAKMUKYM

W3mepenue cuibl TOKa M HAMpPsHKEHUS B IEMH MOCTOSHHOTO TOKAa MPH MOMOIIH
aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIHHBIX MPHUOOPOB.

3HakoMcTBO ¢ uU(ppoBoil naboparopuer 1o ¢Qusuke. Ilpumepsl u3MepeHus
($U3NYECKUX BETUYHH IIPH MOMOIIM KOMIBIOTEPHBIX JTATYUKOB.

Pa3nen 2. MexaHuka
Tema 1. Kunemamuka

Mexannueckoe qBukeHre. OTHOCUTEIHOCTh MEXaHUYECKOT 0 ABUKEeHUS. CucTteMa
oTcuera.

[Ipsimast u oOpaTHas 3a1a4l MEXaHUKH.

Pannyc-BexkTop MaTepuanbHON TOYKH, €r0 MPOEKIMU Ha OCU CUCTEMbI KOOPJUHAT.
Tpaexropus.

[Tepememnienue, CKOPOCTh (CpeaHsISE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepuaJbHOW TOYKH, WX MPOCKIUM HA OCH CHUCTEMbl KoopauHar. ClioxeHue
MIEPEMELIECHUN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJUHENHOE MBUXKEHUE. 3aBHCUMOCTh
KOOPJAWHAT, CKOPOCTH, YCKOPEHHUS U IMyTH MaTePUAIBHOM TOUKHM OT BPEMEHU U HX
rpadukw.

CBobOomHOe majaeHuEe. YCKOpeHHue CBOOOJHOTO TajeHus. JIBkeHue Tena,
OpOIIEHHOTO O] YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI
MaTepUaIbHONU TOYKH OT BPEMEHHU U UX rpaduKH.

KpuBonuuenHnoe nBuxeHne. JIBH)KEHUME MaTEPUAIIBHOM TOYKH IO OKPYKHOCTH.
VYrnoBas u auHelHas ckopocTh. Ileprnoa u gactora obparienus. LleHTpocTpeMuTenpHOE
(HOpManibHOE), KacaTelbHOE (TAHTEHIIMAIBHOE) M IOJHOE YCKOPEHUE MaTepualibHOU
TOYKH.
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TexHuueckue YCTpOﬁCTBa 1 TEXHOJOTHYCCKHEC IMTPOUCCChI: CIIMAOMCTP, IBHIKXCHHEC
CHaps10B, OCITHBIC, IICCTCPCHYATHLIC U PCMCHHLIC IICpEaAaIn, CKOPOCTHBIC J'II/ICI)TBI.

Jlemoncmpayuu

Mogens CcHCTEMBI OTCYETA, WLIIOCTPAIUMS KHHEMATUYECKUX XAPAKTEPUCTUK
JBHKCHUSL.

CniocoOsbI nccieoBaHus IBKCHUM.

NnmocTpanus npeaeabHoro nepexo/ia i i3MEpEeHre MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanHue NBUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3peKEHHOM MPOCTPAHCTRE.

HaGmronenne nBwkeHHMs Tena, OpOIIEHHOTO IO YIJOM K TOPHU30HTY
Y TOPU30HTAIBHO.

HarmpaBnenue CKopoCTH Ipu JIBUKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUM, CKOPOCTEHN JBUIKEHUS OJHOTO M TOTO XK€ Teja
B Pa3HBIX CUCTEMAX OTCYETA.

Vuenuueckuii sxcnepumenm, 1a6opamopHusle pabomol, NPAKMUKYM

N3yuenne HEpaBHOMEPHOTO MBIDKCHHSI C TIICJIBIO OINPEACIICHUS MTHOBECHHOM
CKOpOCTH.

N3mepenne yckOpeHHs] TpU MPSMOJMHEHHOM pPaBHOYCKOPEHHOM JBUXKEHUU
10 HaKJIOHHOM TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH ITPU PAaBHOYCKOPEHHOM JIBUKCHHH.

H3mepenue yckopeHUs: CBOOOTHOTO TaaeHUs (PEKOMEHIOBAHO HCIOIh30BAaHHUE
uudpoBoii 1adbopaTopun).

N3yuenne ABWKEHUS Teia, OpPOIICHHOTO TOPH3OHTAIBHO. [IpoBepka THUIOTE3bI
0 TIPSMO¥ MPOTIOPIIMOHATBFHOW 3aBUCUMOCTH MEXKIY MadbHOCTBIO TIOJIeTa M HAYaJIbHOMN
CKOPOCTBIO Tena.

N3yuenne nBMKEHHS TeJla 0 OKPYKHOCTH C TIOCTOSIHHOM TI0 MOIYJTFO CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TIEpHUoJia 0OpaIieHuss KOHUYECKOTO0 MasTHHKA OT €ro
napaMeTpOB.

Tema 2. lunamuxa

IlepBbii  3akoH Hprotona. HWMHepumanbHbie cuctemsl ortcuerta. [IpuHumn
oTHocuTenbHOoCcTH ['anmunes. HewnepuuanbHble CcUCTEMBl oOTcueTa (ONpEIENICHUE,
MIPUMEPBHI).

Macca tena. Cuna. [IpyHuun cynepno3unyu Cui.

Bropoii 3akoH HeroTOHA U151 MaTeprUaIbHON TOUYKMU.

Tpernii 3akoH HproTOHA 1151 MaTepUalbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHs. JKBHUBAJICHTHOCTh I'PABUTALMOHHOW W WHEPTHOU
MAaccChl.

Cuna TsXKecTH. 3aBUCHMOCTb YCKOPEHHUS CBOOOJHOTO TAaJAE€HHUS OT BBICOTHI
HaJl TOBEPXHOCTHIO MJIAHETHI U OT reorpauyeckoil MupoThl. JBrkeHre HEOECHBIX Tel
U uX ciyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuyeckast CKOPOCTb.
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Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBIKYIIErocsi C yCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUsI CKOJBXEHUSI U CUJIa TPEHUS TOKOSL.
Koaddumment tpenns. Cuna conpoTUBIEHUS MPU TBUKEHUHU TeJla B )KUJIKOCTU WIIH rase,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEILHOTO JIBUYKEHUSI.

Hasnenue. ['uapocrarnueckoe nasienue. Cuia Apxumena.

TexHu4YecKue yCTpONUCTBA U TEXHOJIOTHYECKHE MPOTIECCHI: TTOAIITUITHUKH, JTBHKCHUE
MCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

HaGnronenue aBukeHUs Tel B MHEPLUUAIBHBIX M HEUMHEPIMAIBHBIX CHCTEMaXx
oTCUeTa.

[IprHIMI OTHOCUTENBHOCTH.

Kauenne nByx HUIMHIPOB WM IIAPOB PA3HOU MACChI C OJITMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIIMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHUE PAaBHOJACUCTBYIOMIECH MPUIIOKEHHBIX K TEIY CHJI C MPOU3BEICHUEM
MAacCChI T€Jla Ha €r0 YCKOPEHUE B UHEPLUAIIBHON CUCTEME OTCUYETA.

PaBeHCTBO cuJ1, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOJACHCTBUS TEIL.

N3mepenune macc 1o B3anMoAeiCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM TOABEME U TIAJICHUM.

[lenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS TIOKOS1, KAUEHUS U CKOJIBKCHUSI.

Vuenuueckuii sxcnepumenm, n1abopamophvie pabomol, RPAKMUKyM

N3mepenne paBHOJAEHCTBYIOLIEH CHUJI MIPU JABMKEHUU OpyCKa MO HAKJIOHHOMN
IUIOCKOCTH.

[IpoBepka runore3sl 0 HE3ABUCUMOCTH BPEMEHU JABUKEHUSI OpyCcKa M0 HAKJIOHHOM
MJIOCKOCTH HA 33/IaHHOE PACCTOSIHUE OT €r0 MacCChl.

HccnenoBanue 3aBUCUMOCTH  CWJI  YIIPYTOCTH, BO3HHMKAKOIIMX B IPYKHUHE
U pE3MHOBOM 00pa3lie, OT Ux aedopmanuu.

N3yuyeHune NBUKEHHS CUCTEMBI TEJI, CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3 JerKui
OJI0K.

N3mepenune koddduimeHta TpeHUsT MO BEJIMYMHE YTJIOBOro KoddduimeHnrta
3apucuMocTd Frp(N).

HccnenoBanne nBMKEHUS Opycka MO HAKJIOHHOW IJIOCKOCTH C TEpEMEHHBIM
Kod(puImeHTOM TpeHu.

N3yuenue nBM>KEHMS rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meepoozo mena

AGcomoTHO TBepaoe Temno. [locTynaTenbHOE U BpaliaTeIbHOE JBUKEHUE TBEPAOTO
Tesa. MOMEHT CHJIbl OTHOCUTENIBHO Ocu BpaiieHus. Ilmeuo cunbl. CrokeHue cui,
MPUJIOKEHHBIX K TBepAOMY Teny. LleHTp TsokecTu Tena.

VY cioBust paBHOBECHS TBEPJIOTO Tea.

10
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YcroitunBoe, HEyCTONYMBOE, O€3pa3TMIHOE PABHOBECHE.
TexHuueckue  yCTpOMCTBA M TEXHOJIOTMYECKME  IPOLECCHI:  KPOHIUTEWH,
CTPOMTENBHBIN KPaH, PEIIETYATHIE KOHCTPYKIIUH.

Jlemoncmpayuu
VY ci1oBuUsI paBHOBECHS.
Buer paBHOBeCHS.

Vuenuueckuii sxcnepumenm, rabopamophule pabomsi, npaKmuKym
HccenenoBanue ycinoBUil paBHOBECHS TBEPAOTO Tela, UMEIOIIETO OCh BPAILLICHUS.
KoncTpyrnpoBanne KpOHIITENHOB U PacdeT CUJI YIPYTOCTH.
N3ydenune ycTONYMBOCTH TBEPAOIO TEIA, UMEIOIIETO IUIONaAb ONOPBI.

Tema 4. 3akonwl coxpanenusn 6 mexaHuke

NMnynbc MaTepUallbHOM TOYKH, CUCTEMBl MaTe€pUalbHBIX TOYeK. LleHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBHM)KEHUU LIEHTPa Macc.

NMnysibe Cuipl 1 13MEHEHNE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakxtuBHOE NBHKEHNE.

MoMeHT nmnyJsibca MaTepUaIbHOM TOUKH. [IpeacraBienne o COXpaHEHMM MOMEHTA
UMITYJIbCA B LICHTPAJIbHBIX IOJIAX.

PaGora cunpl Ha MaJloM W Ha KOHEYHOM mnepememieHud. ['paduueckoe
IpeICTaBIeHUE PA0OTHI CUIIBI.

MOUIHOCTE CUJIBI.

Kunetnueckass »Heprus MarepuajibHOM TOYKM. TeopemMa 00 W3MEHEHUH
KMHETUYECKOW SJHEPTUN MATEPUAIBHON TOYKH.

IloreHnManbHple W HENOTEHUMANbHbIC Cuibl. [loTeHnumanpHas  SHeprus.
[loTenmuanbHas sHeprus ynpyro aedhopMupoBaHHOW mpykuHbl. [loTeHIManbHas
DHEprus Tejla B OJHOPOJHOM TpaBUTAMOHHOM mnoJjie. [loTeHumanpHas sHEprus tena
B IPaBUTALMOHHOM I10JI€ OJHOPOAHOTO 11apa (BHYTpH U BHE 1m1apa). Bropas kocmuueckas
CKOpOCTb. TpeThsl KOCMUYECKASI CKOPOCTb.

CBsi3p paOOTBHl HEMOTEHLHUAIBHBIX CHJI C W3MEHEHHEM MEXaHMYECKOW SHEepruu
CUCTEMBI TeJl. 3aKOH COXPaHEHHS MEXaHUYECKON YHEPTHUU.

YIpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHymnm 18 MIOeanbHOM JKHIKOCTH KAaK CIEACTBHE 3aKOHA
COXpPAaHEHUS MEXaHUYECKON IHEPTUH.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JBUXKEHUE PAaKeT,
BOJIOMET, KOTIEp, MPY>KUHHBIA MUCTOJIET, THPOCKOII, (PUTypHOE KaTaHHE Ha KOHbKAaX.

Jlemoncmpayuu
3aKOH COXpaHEHUs UMITYJIbCa.
PeakTuBHOE IBHIKEHHE.
HN3mepenune MOIHOCTY CUJIBI.
M3MeHeHne SHepruy Tea Mpyu COBEPIIICHUN PAOOTHI.

11



denepanbHas padboyas nporpamma | dusuka. 10—11 kinaccer (yriayOaeHHBIH YPOBCHB)

BzanmHbIe nipeBpallieHrs] KWHHETUYECKOW Y TOTEHIUATIbHOW SHEPT U IIPU JIEUCTBUU
HA TEJIO CHJIBI TSDKECTU U CUJIbI YIIPYTOCTH.
CoxpaHeHue YHepTruu Mpu CBOOOTHOM MaCHUH.

Vuenuueckuii sxcnepumenm, 1a60pamopHusle pabomol, NPAKMUKYM

N3mepenne nMiysbca Tejia 1o TOPMO3HOMY ITyTH.

W3mepenue CUIIbl TATH, CKOPOCTH MOJIEIH SJIEKTPOMOOUIISE U MOLTHOCTH CUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccnenoanne coxpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOIEHCTBUH.

N3mepeHre KHHETHYECKOM S3HEPTUU Tella [0 TOPMO3HOMY ITyTH.

CpaBHEHHE HM3MEHEHHUsI TMOTECHIMAIBLHON SHEPTrUU MPYKUHBI C PabOTON CHIIBI
TPEHUSL.

Onpenenenrie paboThI CUIIbI TPEHUS MPU IBUKEHUU TEJIa [0 HAKIIOHHOM IIOCKOCTH.

Pa3nen 3. MoJgiekyJisipHasi pu3nka ¥ TepMOIMHAMUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT Meopuu

OcCHOBHBIE MOJOXKEHUST MOJIEKYJIsIpHO-KMHeTHuUeckoi Teopuu (MKT), ux omnbiTHOE
obocHoBanue. Juddysus. bpoyHoBCckoe  ABMIKEHHE.  XapakTep  JABWKCHHS
Y B3aUMOJECHCTBHSI YaCTHUIl BemecTBa. Moaenu CTpoeHus ra3oB, )KUAKOCTEN U TBEPIBIX
TeNl U OOBACHEHUE CBOMCTB BEIIECTBA HA OCHOBE A3THX Mojelie. Macca u pa3Mepbl
mouiekyn (atomoB). KonnuectBo BemectBa. [loctostHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa U cnocodbl ee wusmepenus. lllkana
temnepatyp Llenbcus.

Mogenbs uaeanbHOroO raza B MOJIEKYJISIPHO-KMHETHUYECKONW TEOPHUM: YaCTHIIbI ra3a
JOBWKYTCS XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBeie  3akoHbl.  YpaBHeHue MenneneeBa—Knanelipona.  AGcomroTHas
temriepatypa (mkana temneparyp KenbpBuna). 3akon [lanpTona. WM3omporieccs
B UJICAJIbHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM BenlecTBa. [ padguueckoe npeacrabieHue
M30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXIy NABICHUEM M CPEIHEW KMHETHUYECKOM DHEPTUEH IMOCTYyNAaTEIbHOTO
TEIJIOBOTO JIBUJKEHUS MOJIEKYJ UI€aJIBbHOrO ra3a (OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KHHETUYECKOW TEOPUU UEaTIBbHOIO rasa).

CBsi3bp  a0COJIIOTHOM TEMIEpaTyphl TEPMOJUHAMUYECKOW CHUCTEMBI CO CpEIHEH
KUHETHYECKOW SHEPTUEHN ITOCTYIIATENBHOIO TEMJIOBOIO IBUKEHUS €€ YaCTHLL.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKHE MPOLIECCHI: TEPMOMETP, OapoMeTp,
NOJIyYEHNE HAHOMATEPHUAJIOB.

Jlemoncmpayuu
Mopenu IBUKEHUS YaCTHUIl BEISCTBRA.
Mopens 6pOyHOBCKOTO JBHKEHUS.
Buaeoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBUXKCHHUS.
Huddy3ust :KUIKOCTEH.
Mogaens onbiTa llTepHa.

12
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[IpuTsxkeHne MOJIeKyl.
Mopnenn KPUCTALINYECKUX PELIETOK.
Habmtonenue u uccieoBaHue U30IpOLIECCOB.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM

Uccnenosanue mpoiiecca yCTaHOBIICHUSI TEIJIOBOTO PABHOBECHS MPU TEIIOOOMEHE
MEXKy TOpSTYEH M XOJIOJHOM BOJOM.

N3ydyeHnne M30TEPMUYECKOrO0  IMpolecca (PEeKOMEHJOBAHO  KCIOJIb30BAHUE
1 poBoii 1a00paTopun).

N3ydeHne n30XopHOTO Mpoiiecca.

N3yuenune nzobapHoro mpoiiecca.

IIpoBepka ypaBHEHHUS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevlie mawiunbl

Tepmoaunamuueckass  (T/Z])  cucrtema. 3ajaHie  BHEIIHUX  YCIIOBUH
IUIsl TEPMOAMHAMUAYECKON cUcTeMbl. BHENIHME U BHYTpeHHHE napameTpsl. [lapameTrpsl
TEPMOJIMHAMUYECKON CHCTEMbI KaK CpEJHUE 3HAYEHUs BEJIMYWH, ONMCHIBAIOIINX €€
COCTOSIHHE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe  Havano  TEpMOAMHAMHKH. Camonpou3BOJbHAs  peJIaKcalus
TEPMOJIMHAMHUYECKON CUCTEMBI K TEIIIOBOMY PaBHOBECHIO.

Mopaenp uaeanbHOro rasa B TEPMOAMHAMUKE — CHUCTEMa ypaBHEHMI: ypaBHEHUE
MenneneeBa—KnaneipoHa © BBIPAKEHHWE JUII BHYTPEHHEHW DJHEpPrUU. Y CIOBHUS
NPUMEHHMOCTH 3TON MOJENM: HU3Kasi KOHIIEHTPAUUs YacTHUL], BBICOKHE TEMIIEPATYPHI.
BripakeHue 1 BHyTpEHHEN YHEPTUM OJJHOATOMHOI'O UJIEAJIBHOTO rasa.

KBazucrarnueckue 1 HECTaTHUECKHUE MPOLIECCHI.

OnemeHTapHass pabota B TepMoJMHaMHKe. Bpruucienue paboThl mo rpaduky
npouecca Ha pV-auarpamme.

Termonepeaayda Kak cnocod M3MEHEHUS! BHYTPEHHEN SJHEPTUH TEPMOIMHAMUYECKON
cucteMbl 0e3 coBepuieHus1 padboThl. KOHBEKIIKSA, TEMIONPOBOIHOCTh, U3TyYEHUE.

KommmuectBo Temnotsl. TennoemMkocTs Tena. Y aenpHast 1 MOJISIpHAS TETUIOEMKOCTH
BellecTBa. YpaBHeHHEe Maiiepa. YaenbHas TEIJIOTa CropaHusi TOIUIMBA. Pacuer
KOJIMYECTBA TEIJIOTHI NpH Temtonepeaaye. [lonstue 06 annadbaTHoM mpoiiecce.

IlepBblii 3aKOH TepMOAMHAMHUKH. BHyTpeHHss dSHeprus. KoimuecTBO TEIIOTHI
1 paboTa KaK Mepbl N3MEHEHHUS BHYTPEHHEH SHEPTUH TEPMOAMHAMHUYECKON CUCTEMBI.

BTopoii 3aKOH TEPMOJMHAMMKHU JJIsi PaBHOBECHBIX IPOLECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOAMHAMHUYECKON CHUCTEMBl TMPOXOAUT €IUHCTBEHHAS
annabara. AGCOIIOTHAS TeMIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JJII HEPABHOBECHBIX IPOLIECCOB: HEBO3MOYKHO
nepeaaTh TEIUIOTY OT Oojiee XOJIOJHOTO Tejla K 0oJjiee HarperoMy 0Oe3 KOMIICHCAIuu
(Knays3uyc). Heo6paTUMOCTb MIPUPOIHBIX MTPOIIECCOB.

[Tpunuuns! necteus TerioBbix MammH. KIIT/I.

Maxkcumansnoe 3nauenue KITJI. ukn Kapho.
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DKOJIOTUYECKUE AaCMEKThl HCIOJIb30BaHUS TEIUIOBBIX JBHUrarenei. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe/Ibl.

TexHuyeckne yCTpOWCTBA W TEXHOJOTHYECKHE TIPOLECCHI:  XOJOJIUIIBbHUK,
KOHJMIIMOHED, AU3EIbHBIA U KapOIOPATOPHBINA JBUTATENN, TAPOBast TypOUHA, MOTyYEHUE
CBEpXHU3KHUX TEMIEpPaTyp, YTUIN3ALUSA «TEIUIOBBIX» OTXOJOB C HCIIOJIb30BaHUEM
TEIUIOBOTO Hacoca, yTUIW3alus OHOOPraHMYECKOro TOIUIMBA JJIsi  BBIPAaOOTKH
«TETUTOBOI U 3JIEKTPOIHEPTUU.

Jlemoncmpayuu
N3menenune teMiepaTypsl IpH auadaTHIeCKOM PaCcIIupPEHUH.
BosznymiHoe oruuso.
CpaBHeHUE yI€JIbHBIX TEINIOEMKOCTEHN BEIIECTB.
CnocoObl M3MEHEHUS BHYTPEHHEH YHEPTUH.
Uccnenosanue agnabaTHOTO MpoIiecca.
KomrbroTepHbie MOJI€NN TEIJIOBBIX JIBUTATEIICH.

Vuenuueckuii sxcnepumenm, n1abopamopmvie pabomol, RPAKMuKym

N3mepenne yaenpHON TEIIIOEMKOCTH.

HccenenoBanue npouecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTo mpoiecca.

N3ydyeHre  B3aMMOCBSA3M  SHEPrUM  MEXKMOJIEKYJSIPHOIO  B3aMMOJECHCTBUS
U TEMIEPATYPBI KUTIEHUS KUIKOCTEM.

Tema 3. Azpezamnvie cocmosanus eeuecmea. Dazoewvie nepexoovt

[TapooOpa3oBanue u KoHjeHcanus. VcmapeHue u KumneHue. YenbHas TemioTa
napooOpa3zoBaHusl.

HaceliieHHble 1 HeHachIlleHHbIe Tapbl. KauecTBeHHAss 3aBUCUMOCTH TJIOTHOCTH
M JaBJICHUS] HACBIIICEHHOTO Mapa OT TeMIepaTypbl, UX HE3aBUCUMOCTH OT O0BbeMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATYPhl KUTICHUSI OT JIABJICHUS B KUJKOCTH.

BnaxxnocTh Bo3myxa. AGCONIOTHAS U OTHOCUTEbHAS BIAXKHOCTb.

TBepnoe teno. Kpucramnuueckue u amopdHble Tena. AHM30TPONUS CBOWCTB
KpuctaiyioB. IlnaBmeHne ©  KpucTauM3aluus. YIelbHas TEIUIoTa IUIABJICHUS.
CyOmmmarusi.

Hedbopmanuu TBepaoro tena. Pactsokenue u cxatue. Casur. Moayns FOwra.
[Ipenen ynpyrux nedhopmaiui.

TenmoBoe pacliupeHHe >KUJIKOCTEHM M TBEPHAbIX TeJl, OObEMHOE U JIMHEHHOE
pacmpenre. AHTapMOHHM3M TEIUIOBBIX KOJICOAHWW YaCTHUI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa3zoBbIX MEpexoaax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOoe HaTshkeHHE. Ko3(pGUIMEHT MOBEPXHOCTHOTO  HATSIKEHUS.
Kammwuiapasie aBnenus. JlaBineHWe NOA MCKPUBIEHHOM NOBEPXHOCTBIO KHUJIKOCTH.
®opmyna Jlaruiaca.
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TexHuueckue YCTPOﬁCTBa N TCXHOJIOTHYCCKHUEC IIPOLECCChI: JXUIKHUEC KPpUCTAJIbI,
COBPCMCHHBIC MaTCpHaJIbl.

Jlemoncmpayuu
TennoBoe pacmnpeHue.
CBoiicTBa HACBIIIEHHBIX TTAPOB.
Kunenue. Kunenue npu moHM>KEHHOM JIaBJICHUH.
N3MmepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.
OnBITHI C MBUIBHBIMY TUICHKAMH.
CwmaunBaHue.
Kanunnsipasie siBneHus.
Mojenu HeHbIOTOHOBCKOM KUAKOCTH.
Crioco0Obl u3MepeHus BIaKHOCTH.
Hccnenoanne HarpeBaHus U MJIABJICHHS KPUCTAJUIMYECKOTO BELIECTBA.
Bunsl gedopmanmii.
Hab6nronenue maneix aedopmariuii.

Vuenuueckuii sxcnepumenm, i1abopamopuvie pabomul, NPaKmuKym

N3ydenune 3akOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenne yaenpHON TEIIOTHI IUIABJICHUS JIbA.

N3ydeHune CBOMCTB HACBIIIEHHBIX TAPOB.

W3mepenne aOCONMIOTHOM BIAQXKHOCTH BO3JIyXa M OLIGHKA Macchl IapoB
B [TIOMEUICHUHU.

N3mepenne kordpuimerTa HoBEpXHOCTHOTO HATSKEHUSI.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH ieopMalii pe3MHOBOTO 00pa3iia OT MPUII0KEHHON
K HEMY CHJIBL.

Pa3znen 4. JyiekTpoaAuHaAMHUKA
Tema 1. Inekmpuueckoe none

OneKkTpu3alnuss Tel W €€ MNpOoABICHUS. OJeKTpuueckuil 3apsn. JBa Buma
JJIEKTPUYECKUX  3apsiAoB.  [IpOBOIHMKHM, JUANEKTPUKA W MHOJIYNPOBOJHUKH.
DJIeMEHTapHBIN 3JIEKTPUUECKUN 3apsi. 3aKOH COXPAaHEHUS AIEKTPUUECKOTro 3apsia.

B3aumoneiictBue 3apsanoB. Toueunsle 3apsanbl. 3akoH KyioHa.

DnekTpuueckoe noJie. Ero geiicTBre Ha AIEKTPUUECKUE 3apsibl.

HanpsoxeHHOCTh dnekTpudeckoro nodst. [IpoOusiii 3apsn. JInuaum HanpsKeHHOCTH
ANEKTpUYECcKOro nosist. OMHOPOAHOE IIEKTPUUYECKOE TOJIE.

[ToTeHUUAIBHOCTD ~ JJIEKTPOCTATHYECKOTO  moJyisl.  Pa3HOCTP  MOTEHUMANIOB
u HanpsbkeHue. [loTeHumanbHass SHeprusi 3apsga B AICKTPOCTATUYECKOM IIOJIE.
[ToreHnman >MeKTpPOCTaTHUECKOrO MoJsA. CBA3b HANPSHKEHHOCTH TOJISI U Pa3HOCTH
NOTEHIIMAJIOB  JUISl  DJIGKTPOCTaTHYeCKoro  mojii  (KaKk  OJAHOPOAHOTO,  TakK
¥ HEOJHOPOIHOTO).

[TpuHIMT CyNEpIO3ULINU AIIEKTPUUECKUX MOJIEH.
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ITone Ttoueunoro 3apsima. Ilonme paBHOMepHO 3apstkeHHOM cdepbl. [loie
PaBHOMEpPHO 3apspKeHHOro 1o oObeMy 1mapa. Ilone paBHOMepHO 3apsiKEHHOU
OECKOHEYHOM  MIOCKOCTH. KapTuUHBI JUHUN  HANpsSHKEHHOCTH  3TUX  TOJIeH
Y DKBUITOTEHIUAJIBHBIX TOBEPXHOCTEM.

IIpoBOAHMKM B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3aPsA0B.

JIM3IIEKTPUKN B IJEKTPOCTATHYECKOM ToJie. [M3iieKTprudecKkas NpOHUIAaEMOCTh
BEILECTBA.

KonpeHcarop. OJEKTpOEMKOCTh KOHJEHCATOpa. JIEKTPOEMKOCTb  IUIOCKOTO
KOHJIEHCATOpA.

[TapamrensHOe coenuHeHHE KOHIeHcAaTopoB. llocimenoBarenbHOE coenuHeHne
KOHJIEHCATOPOB.

DHeprus 3apsLKEHHOT0 KOHIEHCATopa.

JIBr>KeHue 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUYECKOM I10JIE.

TexHuueckue yCTpOWCTBA M TEXHOJOTHYECKME IIPOLECCHL:  AIEKTPOCKOI,
AIIEKTPOMETP,  DJIEKTPOCTATUYECKAs  3allliTa,  3a3€MJICHUE  3JIEKTpOonpHOOpoB,
KOHJIEHCcaTophl, TeHepaTtop Ban ae ['paada.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMIT ACUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSYKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE MOJIE ABYX 3aPSIKEHHBIX TUIACTHH.

Mogens anekTpoctarnueckoro reueparopa (Bau ge I'paada).

[IpoBOOHUKH B AIEKTPUUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOSHHOM U IEPEMEHHON €EMKOCTH.

3aBUCHUMOCTB JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAAU IUIACTHH,
PaCCTOSIHUS MEXAY HUMU U IUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOTO MOJIS 3apIKEHHOT0 KOHAEHCATOPA.

3apsiaKa U pa3psziKa KOHIEHCATOpa YEPE3 PESUCTOP.

Vuenuueckuii sxcnepumenm, 1abopamopHusle pabomol, NPAKMUKYM

OneHka cui B3auMOJIEUCTBUS 3apsKCHHBIX TEL.

HaGnronenue mnpeBpallleHus] SHEPTUU 3apsKEHHOTO KOHJIEHCATOpa B SHEPTHIO
U3JTyYEHHUs CBETOIMOAA.

N3yuyenue npoTekaHus TOKa B LIEMH, COAEPIKAIIEH KOHIEHCATOP.

Pacnipenenenre pa3HOCTH MOTEHUMANOB (HANPSDKEHMS) NP MOCIIEI0BATEILHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psaa KOHIEHCATOPA YepE3 PE3UCTOP.

Tema 2. Ilocmosannblii 31eKmpuyeckuil MoK

Cuna toka. [TocTOSIHHBIN TOK.

VYcnoBus CyliecTBOBaHUS MOCTOSSHHOTO AJIEKTPUYECKOr0 TOKA. MICTOUHMKH TOKa.
Hanpsixenue U u DJ1C E.

3akoH Oma Jij1s yJacTKa LEnu.
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DJIEKTPUYECKOE COMPOTUBJIEHUE. 3aBUCUMOCTH COIPOTUBJIEHUS OJHOPOIHOIO
OPOBOJHMKA OT €ro JUIMHblI W IUIONIAAW T[IONEPEYHOTO CEYEHUS. Y IENIbHOE
CONIPOTHBJIEHUE BEILIECTBA.

[TocnenoBarenbHOE, MAPATIIETBHOE, CMEIIIAHHOE COEAMHEHNE TPOBOIHUKOB. Pacuer
pa3BeTBICHHBIX eKTprueckux menei. [Ipasuna Kupxroda.

PaboTa snexrpudeckoro Toka. 3akoH [[xoyns—Jlenna.

MOIHOCTP  3JIEKTPUYECKOTO  TOKa. TeroBas  MOIIHOCTb,  BbIIEISEMAas
Ha PE3UCTOpE.

OJIC 1 BHyTpeHHEE CONPOTHUBJIICHHUE HMCTOYHUKA TOKAa. 3akoH OMa aJisi TOJHOM
(3aMKHYTOI) 3JIeKTpUYECKOM 11enu. MouHOCTh UCTOYHMKA Toka. KopoTkoe 3aMbIKaHue.

KonnencaTop B 1enu MoCTOSHHOTO TOKA.

TexHuyeckne yCcTporucTBa U TEXHOJOTHYECKHUE MPOLECCHI: AMIIEPMETP, BOIBTMETP,
peocTar, CYETYUK JIEKTPUUECKON IHEPTUH.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIIPSKEHMSL.

HccnegoBanue 3aBUCUMOCTH CHJIbI TOKA OT HANPsDKEHUS ISl PE3UCTOpPa, JaMIlbl
HAKAJIMBAHMS U CBETOINOAA.

3aBUCUMOCTb CONPOTUBIIEHUS IWJIMHAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IIJIOIIAIN
NONEPEYHOr0 CEYECHMSI U MaTepraa.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT COIPOTHUBIIEHUS IPU MOCTOSSHHOM
HaIpPsHKEHUH.

IIpsamoe um3mepenune OJIC. KopoTkoe 3aMblKaHHWE TalbBAHUYECKOTO AJIEMEHTA
1 OLICHKA BHYTPEHHETO COIPOTHUBIICHHUSI.

CnocoObl coeTMHEeHNs UCTOYHUKOB ToKa, DJ{C GaTapei.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX1y TOJIFOCAMU HCTOYHUKA TOKA OT CHIIbI
TOKa B LICIIH.

Vuenuuecxuii sxcnepumenm, rabopamopHvle pabomol, NPAKMUKYM

HccnenoBanne CMEIIaHHOTO COSTMHEHUS PE3UCTOPOB.

N3mepenue ynenbHOTro COMPOTUBIICHHUS TPOBOTHUKOB.

UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAMPSHKEHUS JJTs1 JIaMIThl HaKaTMBaHMUSI.

YBenuueHue npejesia u3MepeHusi ammnepMerpa (BoJabTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTUBIICHUS] ICTOYHHUKA TOKA.

UccnepoBanne 3aBucumoctn J/[C TaibBaHMYECKOTO SJIEMEHTa OT BpPEMEHHU
IPU KOPOTKOM 3aMBIKAHUH.

UccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXK/TY MOJI0CAMU UICTOUHHKA TOKA OT CHJIBI
TOKA B IICIIH.

HccnenoBanne 3aBUCUMOCTH ITOJIE€3HOM MOIITHOCTH HCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 pazniuunplx cpedax

DIIEKTPUYECKAS TPOBOAUMOCTh PA3JIMUHBIX BEIIECTB. DJIEKTPOHHAS IPOBOJIUMOCTD
TBEPJIbIX METAJUIOB. 3aBUCHUMOCTHh COINPOTHUBIICHHS METAUIOB OT TeMIEpaTyphl.
CBepXnpoBOIUMOCTb.
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OnekTpuyeckuid  TOK B Bakyyme. (CBoHCTBa  3JEKTPOHHBIX  ITYYKOB.

[TonynpoBoauuku. CoOCTBEHHAsI M MPUMECHAS MPOBOJIUMOCTD MOJYIPOBOHUKOB.
CsoiictBa p—n-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B DJJIEKTPOJIUTAX. JIEKTPOJMTHYECKAS JUCCOLIMALIMS.
OnekTpoin3. 3akoHbl Papazes i FIEKTPOIIn3a.

DJIEKTpUYECKU TOK B razax. CaMOCTOSITENBHBI U HECAMOCTOATENIBHBIA pa3psil.
Paznuunbie TUIIBI CaMOCTOSATENBHOTO pa3psaaa. Momuus. [1nazma.

TexHuueckne ycTpoHCTBa U MPAKTUUECKOE MPUMEHEHHUE: ra30pa3psiAHbIC JIAMIIbI,
AJEKTPOHHO-Ty4YeBasi TpPyOKa, MOIYNPOBOJHUKOBBIE TMPUOOPHI: WO, TPAH3UCTOD,
dboToMON, CBETOAMOM, TajdbBaHUKA, pAaQUHUPOBAHME MEAM, BBIIJIABKA AJTIOMHUHUS,
AIEKTPOHHAsI MUKPOCKOIIHS.

Jlemoncmpayuu
3aBUCUMOCTH COMPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.
[IpoBOIUMOCTH 3IEKTPOIIUTOB.
3akoHbI 3eKkTposin3a Papajes.
HckpoBou pa3psi v MpOBOJAMMOCTD BO3AyXaA.
CpaBHEeHUE TPOBOAMMOCTH METAJIJIOB U MOJYITPOBOHUKOB.
OIHOCTOPOHHSSI MPOBOJAUMOCTD IHO/IA.

Vuenuueckuii sxcnepumenm, 1abopamopHvle pabomol, NPAKMUKYM
Hab6nronenue snexrposnusza.
N3mepenue 3apsiaa 0JTHOBaJIEHTHOTO HOHA.
HccnenoBanue 3aBUCHMOCTH COTPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU AUOA.

Du3HYeCKU NPAKTUKYM

CnocoObl u3MepeHus: (U3UYECKUX BEJIMYMH C MCIOJIb30BAHHEM aHAJIOTOBBIX
U [HUQPPOBBIX H3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATYHUKOBBIX CHCTEM.
AOCOIOTHBIE W OTHOCHUTEJIbHBIE MOTPEIIHOCTH H3MEpPEHUM (DU3NUECKUX BEITUYMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHNEe KOCBEHHBIX M3MEPEHHM, UCCIEAOBAHUI 3aBUCUMOCTEH (DU3NYECKUX
BEJIMUMH, TIPOBEpPKAa MPEMJIOKEHHBIX THUMOTe3 (BBIOOP U3 padoT, OMMCAHHBIX
B TEMaTUYECKHX pa3fenax «YUYCHHUYECKHH OJKCIEPUMEHT, JIabopaTopHbie paboThI,
MIPAKTUKYM»).

MexknpeaMeTHbIE CBA3H

N3yuenne kypca ¢usmku yriayoneHHoro ypoBHs B 10 kiacce OCYIIECTBISETCS
C YUETOM COJIEP>KaTEIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OMOJIOTHH,
XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesxicnpeomemuvie nNOHAMUA, CEA3AHHBIE C UYUEHUEM MEmO0008 HAYYHO20
no3nanua: SBICHUE, HAyYHBIN (QakT, TUIIOTE3a, GU3NUecKas BEITHMYUHA, 3aKOH, TCOPHS,
HaOMIOIeHNE, HKCIEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, H3MEPEHHE, MOTPEIIHOCTH
U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, I POBas Ta00paTOPHSI.
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Mamemamuxa: Peuienue cucrembl ypaBHeHUH. JluHeiHas ¢QyHkuus, napabodna,
runepOoa, ux rpaguku 1 cBoiicTBa. TpuroHomeTpuueckue GyHKIMHU: CUHYC, KOCUHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BekTopbl M HX
IPOECKLIHUH HA OCH KOOPJUHAT, CJI0)KEHUE BEKTOPOB.

Buonozua: mexanudeckoe IBIKEHHE B JKMBOW mpupoze, nuddysus, ocmoc,
TEIUIOOOMEH J>KMBBIX OPraHM3MOB, TEIUIOBOE 3arps3HEHHE OKPYKAIOIIEeH Cpebl,
yTWIH3auusg ~ OMOOpPraHMYECKOro  TOIUIMBA s BBIPAOOTKM  «TEILIOBOI»
U 3JIEKTPOAHEPTUH, MOBEPXHOCTHOE HATSHKEHUE W KANWUISPHBIEC SIBJICHUS B IPHUPOJE,
ANEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJIE.

Xumusn: JUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJb
BEILIECTBA, MOJIIPHAS Macca, MOJIyYEHHE HAHOMATEPHUAJIOB, TEINIOBBIE CBOMCTBA TBEPIBIX
TE€J, JKUJIKOCTEH W Ta30B, >KUJIKUE KPUCTAJUIbI, 3JEKTPUUYECKUE CBOMCTBA METAJUIOB,
ANEKTPOIUTUUECKAS JUCCOLMALINS, FaJbBAHUKA, SJIEKTPOHHAS MUKPOCKOIHSI.

T'eozcpaghus: BNaxXxHOCTb BO3yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3zoBaHUE IBMXKCHHUM C MCIOJb30BAaHUEM MEXAaHHU3MOB, YYET
CYXOTO M JKHUJKOIO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKUMHU (KPOHILUTEWH,
penieTyarbie KOHCTPYKIIMH ), UCTIOJIb30BAHUE 3aKOHOB COXPAHEHUSI MEXaHUKH B TEXHUKE
(rupockor, BOJOMET U JIPYTHE), IBUTATEIb BHYTPEHHErO0 CrOpaHus, mapoBasi TypOuHa,
OBITOBOM  XOJIOAWJIbHUK, KOHJIWUMOHEP, TEXHOJOTUU TMOIYYEHUS COBPEMEHHBIX
MaTepuaioB, B TOM YHCIIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKas
3aIllMTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, ra30pa3psAaHbIE JIAMIIbI, MTOJIYIPOBOIHUKOBBIE
MpUOOPHI, FAIbBAaHUKA.

11 KJIACC

Pasznen 4. DiekTpoaAuHAMHKA
Tema 4. Macnummnoe none

B3auMoencTBre MOCTOSIHHBIX MAarHUTOB M MPOBOJAHUKOB C TOKOM. MarsHurtHoe
nosne. Bektop MarHUTHOM WHAYKUUU. [IpyHOMO Cynepno3vivy MarHUTHBIX MOJIEH.
JInHUY MarHUTHOW UHTYKIIAH.

MaruutHoe T10Ji€ TMPOBOJHHMKA C TOKOM (NIPSMOr0 TMPOBOJHUKA, KATYIIKU
U KpyroBoro ButTka). OneIT Opcrena.

Cuna AMnepa, ee HaIrpaBJICHUE U MOJTYJIb.

Cuna JlopeHua, ee HampaBi€HHE W MOAYJb. J[BM)KEHME 3apsSyKEHHOW YaCTHIIbI
B OJJHOPOJHOM MarHuTHOM MoJje. Pabota cunbl JlopeHa.

MaruutHoe nosie B BelecTBe. GeppOMarHeTHKHY, Mapa- U JUaMarHeTUKH.

TexHuueckrue yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCH: ITPUMEHEHHE
MOCTOSTHHBIX MAarHuTOB, JJICKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JJICKTPOJABUTATEIh
Axo0u, yCKOPUTETU JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu
KapTtuna nuHMM MHIYKIIMM MarHUTHOTO MOJIS TMOJIOCOBOTO M TOJAKOBOOOPa3HOTO
MMOCTOSIHHBIX MAarHUTOB.
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KapTtuHa nuHWil MarHUTHONW HMHAYKUMM TOJA JJIMHHOTO MTPSIMOTO MPOBOJHHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3auMopelicTBrUe 1BYX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIOpeHI1a Ha MOHBI AJIEKTPOJIUTA.

HaGnronenue nBrkeHUs MyvKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIIMTT TEWCTBUS AJICKTPOU3MEPUTEIHHOTO MPUOOPAa MArHUTORIICKTPUUECKON
CHCTEMBI.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM
HccnenoBaHre MariuTHOTO TTOJISI TOCTOSTHHBIX MAarHUTOB.
HccnenoBanue cBoicTB (heppOMarHeTUKOB.
HccnenoBanue n1encTBUA NOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.
N3mepenue cuibl Amiiepa.
N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.
OnpeneneHrne MarHUTHON MHIYKITMHA Ha OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. InekmpomacHumHas uHOYKuus

SIBneHHE 3IIEKTPOMArHUTHOM MHAYKUIWH. [IOTOK BEKTOpa MarHUTHOW WHIYKIIHH.
OJAC wuHaykuuu. 3akoH JJEKTpoMarHuTHoWM wuHAykuunu @apanes. Buxpesoe
anekTpuueckoe noie. Toxkn Dyko.

O/1C nHIyKIHH B IPOBOJHUKE, IBHXKYLIEMCS B OJHOPOIHOM MarHUTHOM IIOJIE.

[Ipasuio Jlenua.

NupykTuBHOCTh. KaTylika HHIYKTUBHOCTH B LIENM ITOCTOSIHHOIO TOKA. SIBieHue
camonHaykuu. JIC caMOMHIYKIIMH.

DHeprusi MarHUTHOTO ITOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHl: MHAYKIMOHHASA IEYb,
COJICHOMJ, 3aIMTA OT 3JIEKTPU3ALMH TEJI IIPU IBHKEHUHM B MAarHUTHOM I10JI€ 3EMIIH.

Jlemoncmpayuu

HaOnronenue sBieHus 2JIeKTPOMarHUTHOM UHTYKIIUH.

Uccnenosanue 3aBucumocTtd IC MHAYKIHUH OT CKOPOCTH U3MEHEHUSI MATHUTHOTO
MOTOKa.

IIpasuio Jlenna.

[Tanenne MaruuTa B alTOMUHUEBOM (MEIHOM) TpyOe.

SIBrIeHME CAaMOMHIYKIIUU.

Uccnenoranue 3apucumocty IJIC caMOUHIYKIIMU OT CKOPOCTH U3MEHEHUS CHUJIbI
TOKa B IICIIH.

Vuenuueckuii sxcnepumenm, 1abopamopHusle pabomol, NPAKMUKYM
UccnenoBanue siBieHUs 3JIEKTPOMATHUTHON MHIYKIHH.
Onpenenenre MHAYKIUYA BUXPEBOTO MArHUTHOTO MOJISI.
Hccnenoanue sSBICHAS] CAMOMHIYKIIAH.

COopka MOJeNH 3IEKTPOMArHUTHOTO T€HEPATOPA.
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Pa3nen 5. Kosie6anusi 1 BOJIHBI
Tema 1. Mexanuueckue Konedoanus

KoneobarensHas cucrema. CBOOOIHEIE KOJIEOAHHS.

I'apmoHnyeckue KoneOaHus. KuHeMarnueckoe W JAMHAMUYECKOE OIHUCAHHUE.
DHepreTUueckoe OIMCaHUE (3aKOH COXpaHEHUsT MEXaHW4YecKoW »sHepruu). BoiBon
JTUHAMUYECKOTO OMHMCAaHUS TapMOHUYECKUX KOJIEOaHUW U3 HMX DSHEPreTUYECKOro
Y KUHEMATUYECKOTO ONUCAHMS.

Ammmntyaa u  (daza xonebanuif. CBsi3b aMIUIMTYABl KOJIEOAHUM HMCXOIHOM
BEJIMYHMHBI C aMIUTUTYJIaMU KOJICOaHUI ee CKOPOCTH M YCKOPEHHUSI.

Ilepuonq um wuyactora koseOanmii. Ilepron Manbix CBOOOJHBIX —KOJI€OAHMI
MaTeMaTH4eCcKoro MasTHUKa. [lepnon cBOOOAHBIX KOIEOAHUN IPYKMHHOTO MasiTHUKA.

[lonsitue o 3aryxaromux KojeOanusx. BwiHyxkaeHHbIe KoyieOaHusa. Pe3zonaHc.
Pe3zonancHas kpuBas. BimsHue 3aTyxaHWss Ha BHJI  PE30HAHCHOM  KPHBOW.
ABTOKOJIEOaHUS.

TexHuyeckrue yCTpOWCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: METPOHOM, 4Yachl,
Kaudelu, My3bIKalbHble HHCTPYMEHTBI, ceiicMorpad.

Jlemoncmpayuu

3amnuch KOJIE0aTEIILHOTO IBUKEHHUS.

HabmroneHne HE3aBUCHUMOCTH MEpuoja MaiblX KojeOaHuWi TIpy3a Ha HHUTU
OT aMIUIUTY/IbI.

UccnenoBanue 3aTyxarmux KoJieOaHUM M 3aBUCUMOCTH TEPHOJIa CBOOOIHBIX
KOJIEOaHUI OT COMPOTUBIIEHHUS.

HccnenoBanue kosiebaHuil rpy3a Ha MACCUBHOM MPYKUHE C 1IEJIbI0 (POPMUPOBAHUS
IpeICTaBlIeHU 00 UeaTbHOM MOJIEH MPYKMHHOTO MasTHUKA.

3aK0OH COXpaHEHHUS PHEPTUU MTPU KOJIEOaHUIX Tpy3a Ha MPYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHUIA.

Habnronenue pezoHanca.

Vuenuueckuii sxcnepumenm, 1abopamopHsle pabomol, NPAKMUKYM
N3mepenue neproia CBOOOIHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MasiTHUKOB.
N3yueHune 3aKOHOB JIBUKEHUSA TeJa B X0JI€ KOoJieOaHU Ha yIpyroM MojBece.
N3yyeHne nBUKEHUS HUTSIHOTO MAsITHUKA.
[IpeoOpazoBaHue FHEPTUU B IPYKUHHOM MasiTHUKE.
HccnenoBanue yObIBaHUS aMILTUTY 1Bl 3aTYXaOIUX KOJIEOAHUIA.
HccnenoBanue BRIHYXIACHHBIX KOJIEOAHUIA.

Tema 2. InekmpomazHumHble KojleOaHUA

Koneb6arenbupiit KoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B UACATHBHOM
KosebarenbHOM KoHType. @opmysna Tomcona. CBs3b aMILTUTY B 3apsiaa KOHACHCATOpa
C aMIUTMTYJIOW CHJIBI TOKA B KOJIEOATETHHOM KOHTY]E.

3aK0H COXpaHEHUS YHEPTUU B HJICATTLHOM K0JIeOaTEeTbHOM KOHTYpE.

3aryxaroniue 3JIeKTpOMarHUTHBIC KojeOanus. BeIHYXICHHBIE AJICKTPOMAarHUTHBIC
KoJieOaHusl.
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[TepemeHHBIN TOK. MOITHOCTh TEPEMEHHOIO TOKA. AMIUIUTY/IHOE U JIEUCTBYIOIIEE
3HAUYEHUE CUJIbI TOKA U HAIIPSKEHUS P pa3IMuHON (hopMe 3aBUCUMOCTH NIEPEMEHHOTO
TOKA OT BPEMEHHU.

CunyconanbHbIA TEPEMEHHBIM TOK. Pe3ncrtop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LEMNH CUHYCOUJAIBHOTO IEPEMEHHOTO TOKa. PE30HAaHC TOKOB.
Pe3zonanc HanpsikeHuu.

WNneanwsubiit  Tpancopmatop. [lpousBoicTBo, mnepenaya U moTpeOsIeHHUE
ANEKTPUYECKON IHEPTUH.

DOKOJIOTUYECKUE PUCKM TIPpU  MPOU3BOJACTBE  dJeKTposHepruu. KynbTypa
HCTOJIb30BaHUS JIEKTPOIHEPTUH B IIOBCEAHEBHOM KU3HMU.

TexHuyeckue yCcTporucTBa U TEXHOJOTHUYECKHUE MPOLECCHI: JIEKTPUIECKUN 3BOHOK,
TEHEPATOP MEPEMEHHOI0 TOKA, JINHUHU JIEKTponepeaay.

Jlemoncmpayuu

CB0OOIHBIC PTIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJICOAHUM OT MHAYKTUBHOCTH U €MKOCTHU
KOHTYpA.

OcuusuiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHUIA.

['eneparop He3aTyXarOMIMX JIEKTPOMArHUTHBIX KOJICOaHUH.

Mojesnb 3JIEKTPOMAarHUTHOIO TeHEPATOpa.

BriHyX/1I€HHBIE CHHYCOUIAJIbHBIE KOJICOaHNS.

Pesucrop, kaTymka MHAYKTUBHOCTH U KOHJEHCATOP B LIETIM IIEPEMEHHOIO TOKA.

Pesomanc mpum  mocnenoBaTeNlbHOM — COCIMHEHHWH — PE3UCTOpa,  KATYIIKH
WHIYKTUBHOCTH U KOHJICHCATOpA.

VYerpoiicTBO M pUHIIUIT ASHCTBUS TpaHcpopmaTopa.

Mopenps TMHUY IEKTPONEPEAAUH.

Vuenuueckuii sxcnepumenm, nabopamopHule pabomuwl, npaKmuxkym

N3yuenue tpancopmaropa.

HccnenmoBanue mEpeMEHHOTO TOKa dYepe3 TOCIEAO0BATEIbHO COCTUHEHHBIC
KOHJICHCATOP, KaTYyIIKy U PE3UCTOP.

Hab6moienue 21eKTpoMaraiuTHOTO Pe30HaHca.

Hccnenoanue paboThl HICTOYHUKOB CBETA B IIEMTH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMazHUMHbLE OTTHbL

Mexannueckue BOJIHBI, YCIOBUS UX pactipocTpadenus. [lonepeunsie U mpoaoabHbIe
BOJIHBL. [leproi, CKOpOCTh pacpoCTpaHeHus U JiMHA BOJHBL. CBOWCTBAa MEXaHUYECKUX
BOJIH: OTpaKEHUE, PEJIOMJICHUE, UHTepPepeHIns U TudpaKiusl.

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

[IIymoBoe 3arps3HeHHE OKPYKAIOIICH CpeIbl.

DONEeKTPOMarHUTHBIE BOJHBIL. YCJIOBHSI W3IIy4EHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHTaius BEeKTOpoB £ F 1» B 2JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa 3JIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MPETOMIICHHUE, TOJISIPU3aINs,
UHTEpPEpEeHLIMs U TudpaKius.
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[Ikana 31eKTpOMarHuTHBIX BOJIH. [IpMeHeHNe AIeKTPOMarHuTHBIX BOJIH B TEXHUKE
U ObITY.

[TpyHIMIIBI paANOCBA3H U TeNeBUIeHU. Paqnonokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuueckue yCTpoWCTBA M  NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, pajap, paAHONpPHEMHHK, TEJIEBH30p, aHTeHHa, Teiedon, CBU-meus,
yJIBTPa3ByKOBasi AMATHOCTHUKA B TEXHUKE U METULIUHE.

Jlemoncmpayuu

ObpazoBanue 1 pacpoCTpaHEHUE MOMEPEYHBIX U MPOOJIBHBIX BOJH.

KoneOmtomeecs T€10 Kak UCTOUYHUK 3BYKa.

3aBUCHUMOCTbD JIJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Hab6utoienue otpakeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue unrepdepeHuuu v qudpakiiii MEXaHUYECKUX BOJH.

AKYCTUYECKHI pe30HAHC.

CBouCTBa yNbTPAa3BYyKa U €T0 IPUMEHEHHE.

Hab6utoieHue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYON U 4aCTOTON
KOJICOaHU .

HccenenoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAKEHHE, IPEIOMIICHUE,
noJisipu3anus, IMPpakuus, UHTEpPEpEeHLIHSL.

OOGHapy:xeHue HHGPaAKPACHOTO U YIbTPaPUOIETOBOTO U3TyUCHUH.

Vyenuueckuii sxcnepumenm, 1a6opamopHusle pabomol, NPAKMUKYM
N3ydeHue nmapamerpoB 3ByKOBOU BOJIHBL.
N3ydeHune pacnpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka

IIpsmonHeliHOE pacnpoOCTpaHEHUE CBeTa B OAHOpOAHOM cpene. Jlyu cBera.
To4euyHbIN UCTOYHUK CBETA.

OTtpaxeHnue cBera. 3akoHbl OTpakeHus cBeta. [locTpoeHue wu3zo0pakeHU
B IJ10cKOM 3epkaie. Chepuyeckue 3epkaia.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOJIOTHBIN IOKa3aTelb
npenomiieHus. OTHOCUTENBHBIN IMOKa3aTeNb MpeaomiieHus. [IocTosIHCTBO 4acTOThI cBETA
Y COOTHOUIEHUE JUIMH BOJIH IIPU IIEPEX0I€ MOHOXPOMATHUECKOTO CBETA YEPE3 IPaHUILLY
paszeina IByX ONTHYECKHUX CPE.

Xon nyueit B npusme. [ucnepcus cBera. CloxHbIN cocTa 6enoro ceeta. L{ser.

[TomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroja MOMHOIO BHYTPEHHETO
OTPaKEHUS.

Cobuparone u pacceuBarole JUH3bl. ToHKas juH3a. DOKYCHOE paccTOsHUE
M ONTHYECKas cCcuja TOHKOW JIMH3bL. 3aBUCHUMOCTh (POKYCHOTO PACCTOSHUS
TOHKOM cQepuuecKoill JHH3bI OT €€ TIEeOMETPUM W OTHOCUTEIBHOTO MOKa3aTess
IIPETIOMIICHUSL.

®opmyJsia TOHKOH JIMH3BI. Y BEJIUYEHUE, 1aBAEMOE JIMH30M.
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Xon myda, TPOLIECAIIErOo JWH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckoi ocu. [loctpoenue n3o0paxeHut TOYKU U OTpe3Ka MPsIMOl B COOMpaIOIIUX
Y PaCCEUBAIOIIUX JIMH3aX U UX CUCTEMAX.

Ontuueckue mpubopbl. Paszpemaromias crmocoOHOcTh. [7a3 kak omTuueckas
cucrema.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKOUN ONTHKHU.

BomnoBas ontuka. MuTepdepenmus cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBHS
HAOIO/IEHUS MAaKCUMYMOB MU MUHUMYMOB B HMHTEP(PEPEHLIMOHHONW KapTUHE OT JBYX
KOT'€PEHTHBIX UCTOYHHUKOB. [IprMephl Kiaccuyeckux MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakaust cseta. JudpakunoHHas perieTka. Y CJIOBHE HaONIOIEHUS TJIABHBIX
MaKCHUMYMOB IPHU NaJ€HU MOHOXPOMAaTUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckne ycTpoMCTBa U TEXHOJOTHYECKUE MTPOLECCHI: OYKH, JIyIIa, ITEPUCKOTI,
¢oroanmapaT, MHKPOCKOI, NPOEKUMOHHBIA amnmapar, MPOCBETJIICHHE ONTHKH,
BOJIOKOHHAsI ONITHKA, TU(PpaKIIMOHHAs pelIeTKa.

Jlemoncmpayuu

3aKOHBI OTPAKECHUS CBETA.

HccenenoBanue IpesioMIICHUS CBETA.

Hab6utoieHue noyiHoro BHyTpPEHHEro OTpaXkeHusi. Mozienbs cBeToBoa.

HccnenoBanue xo/la CBETOBBIX MYYKOB Yepe3 IMJIOCKONAPAUICNIbHYIO TIACTHHY
U TIPU3MY.

Uccnenosanue cBOMCTB M300pakeHUH B TUH3AX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habmronenne narepdepeHuu cBeTa.

Hab6utoieHue 11BeTOB TOHKUX TMJICHOK.

Habnronenue nudpakiyuu ceera.

N3yuenue auppakimOHHON pEeIETKH.

Ha6nronenue qudpakiinoHHOro CIEKTpa.

Habmronenue nucnepcuu cBera.

Habutoienue nossipu3anuu cBeTa.

IIpuMeHeHre NoaIPOUIOB ISl U3yUYECHHSI MEXaHUYECKUX HAITPSHKEHU.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol, RPAKMUKym

N3mepenne mokasaresns mpeloOMICHHs] CTEKIA.

HccnenoBanue 3aBUCUMMOCTH (DOKYCHOTO PAacCTOSIHUS OT BEIECTBA (Ha MpUMEpE
KUJKUX JINH3).

N3mepenne GoKyCHOTO pacCTOSTHUSI PACCEUBAIONIUX JIMH3.

[Tomy4yenue n3o00paxeHus: B CUCTEME U3 IUIOCKOTO 3e€pKajia v JTUH3HI.

[Tomy4yenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TenecKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, naTepdepeHITNN U TIOJISIPU3AINHA CBETA.
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N3ydenue nonsipuzanuu CBETa, OTPAXKEHHOTO OT ITIOBEPXHOCTHU AUAJICKTPHUKA.

N3yuenue uHTEpPEpEeHIINH JIA3EPHOTO U3ITyUYECHHSI HA IBYX ILETSAX.

Hab6nronenue nucnepeuu.

Hab6nronenue u uccnenoBanve 1UPpakmOHHOTO CIEKTPa.

N3mepenune 1nrMHbI CBETOBOW BOJHBI.

[TomydeHne cnekTpa W3IIYYCHUS CBETOAMOJA TPYW TIOMOIM IU(DPaKIIMOHHON
PELIETKHU.

Pa3znen 6. OCHOBBI ClIENIHAIBHOM TEOPUH OTHOCHTEIbHOCTH

['panuiibl TPUMEHUMOCTH KJIACCMYECKOM MexaHuku. llocTymaTel crenuaabHOU
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM uHTepBan. lIpeoOpaszoBanus Jlopenma. YcioBue
NpUYUHHOCTA.  OTHOCHUTENBHOCTh  OJHOBPEMEHHOCTH.  3aMEJJICHHE  BpPEMEHU
Y COKpAILICHUE JIJIMHBI.

DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CB43b MacChl C SHEPTUEN U UMITYJICOM PEISATUBUCTCKON YACTULIBI. DHEPTUS MOKOS.

TexHuyeckre yCTpOWCTBA W  TEXHOJOTMYECKHE IIPOLIECCHI:  CITYyTHUKOBBIC
MPUEMHUKH, YCKOPUTEJIH 3apsHKEHHBIX YACTHII.

Vuenuueckuii sxcnepumenm, 1a60pamopHusle pabomol, NPAKMUKYM
Omnpenenenre UMITyJIbCa U DHEPTUU PEISITUBUCTCKUX YacTHll (o (ororpadusm
TPEKOB 3apPSKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Pasznen 7. KBantoBas ¢pusuka
Tema 1. Kopnyckynapno-6onnoeoii oyanuszm

PaBHOBecHOE TemIoBOE M3NTydeHUE (M3TydeHUuEe aOCOJIOTHO YEPHOTO Teja). 3aKOH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUsi U UMITYJILC (POTOHA.

®ororpdexr. Onbiter A.I'. CroneroBa. 3akonbl doTtodddexra. YpaBHEHUE
OitamreitHa s potodddexra. «KpacHas rpanuinay gorodrddekra.

JlaBnenue cBera (B Y4aCTHOCTH, JaBJICHHE CBETa Ha aOCOIOTHO MOTJIONIAOIIYIO
1 abCOIOTHO OTpakaronlyto nosepxHocTs). OnbiTel [1.H. Jlebenena.

BonnoBeie cBoiictBa uvactuu. Bomuel ne bpoins. [nuHa BosmHbl ae bpoitns
U pa3Mepbl 00JIaCTH JIOKAIM3AIUU JIBIDKYIIEHCs: yacTullbl. KopmycKkynspHO-BOJTHOBOM
nyanu3M. Jludpaxiys 31eKTpOHOB Ha KpUCTasuiax.

Cnemmnduka wusmepeHnii B wMukpomupe. COOTHOIIEHUS HEOMPeaeIeHHOCTEH
I'eitzenOepra.

TexHuuecknue yCTPOMCTBA M  TEXHOJOTMYECKHME TMPOLECCHI:  CIIEKTPOMETP,
doTodIEMEHT, POTOAATUHK, TYHHETHHBIN MUKPOCKOTI, COTHEUHAast OaTapesi, CBETOHOI.

Jlemoncmpayuu
®oT03(¢dHeKT Ha YCTAHOBKE C IMHKOBOM TIACTUHOM.
HccnenoBanue 3akoHOB BHeELIHETO (poToaddekra.
HccnenoBanue 3aBUCMMOCTH CONPOTUBIIEHUS TOJTYITPOBOHUKOB OT OCBEIICHHOCTH.
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CBeToanoI.
Conneunas 6arapes.

Vuenuueckuii sxcnepumenm, iabopamopHule pabomol, NPAKMUKYM
HccnenoBanue Gotope3ucropa.
N3mepenne mocrossaHoM [I1anka Ha ocHOBE uccienoBanus Gorodddexra.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA Y€PE3 CBETOINOT OT HAIIPSIKCHHSI.

Tema 2. Quzuxka amoma

OneITBl 1O HCCIENOBAaHUIO CTpOeHHs aroMa. llmanerapHas wmogmens aroma
Pezepdopra.

[Toctynatet bopa. M3nyuenue u mornomenue (HOTOHOB HpPHU TEPEXOjAe aroma
C OJTHOTO YPOBHS SHEPTHUH HA JPYTOW.

Bunpl criekTpoB. CniekTp ypOBHEN SHEPTUH aTOMa BOJLOPOA.

CroHTaHHOE U BBIHYXJACHHOE U3JIy4eHHe cBeTa. Jlazep.

TexHuuecKue yCTpOMCTBA U TEXHOJOTUYECKUE MTPOLIECCHI: CIIEKTPAIBHBIN aHAIN3
(cekTpockor), Ja3ep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu
Mopens onbita Pezepdopra.
HaGnronenue nmHeiyaTbix COEKTPOB.
Y CTpOUCTBO U IEMCTBUE CYETUYMKA HOHU3UPYIOIIUX YACTHII.
Onpenenenue JIMHBI BOJHBI JJA3€PHOTO U3TyYCHUS.

Vuenuueckuii sxcnepumenm, 1abopamopHvle pabomol, NPAKMUKYM

Habmronenue nuHeyaToro Crekrpa.

HccnenoBanue cnekrpa paspeKeHHOTO aTOMApHOTO BOJOPOAA U H3MEPEHHUE
noctossHHOM Pun6epra.

Tema 3. Quzuxka amomnozo a0pa u 31eMeHMAPHBIX YACMUY

Hyxnonnas monens sinpa I'eiizenOepra—MBanenko. 3apsiy sapa. MaccoBoe uucio
anpa. N30Tomnsl.

PannoaktuBHOCTh. Ajb(a-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacmal.
'amMmma-nznydenue.

3aKOH paJlMOAaKTUBHOIO pacnana. PagnoakTuBHbIe N30TONBI B pupoae. CBoOMCTBA
VOHU3UPYIOILETO H3JIy4YeHHUs. BiusHuEe pagvMOaKTUBHOCTU Ha KUBBIC OPTraHU3MBI.
EctecTBennsbIit ¢hoH uznyyenus. Jlozumerpus.

DHeprus CBsA3U HYKJIOHOB B sifipe. Anepubie cuibl. JledekT maccel spa.

SAnepubie peaknuu. [lenenwe m cunte3 saep. AnepHsie peakTophl. [IpoGiiembr
YIPaBISEMOTO TEPMOSIIEPHOIO CHHTE3a. DKOJIOTUYECKUE aCIEKThl Pa3BUTHUA SICPHOU
DHEPIEeTHUKHU.

Mertonbl perucrpauuu u HCCIIEIOBAHUS AIIEMEHTAPHBIX YaCTHLI.

OyHIaMEHTAJIBHBIE  B3aUMOJICMCTBUS.  bapuOHBI, ME30HBI W  JIENTOHBL.
[IpencraBnenne o CtaHmapTHON Moaenn. KBapk-riit0OOHHAst MOJEb aAPOHOB.
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®usuka 3a npenenamu CrannaptHO Moaenu. TeMHass MaTepysi U TEMHAsI SJHEPIUsl.

EnuncTBO usnyeckoil KapTUHBI MUpA.

TexHHUeCcKUe yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JO3UMETpP, Kamepa
Bunecona, siaepHbIil peakTop, TEPMOSIAEPHBIN peakTop, aromHas OomOa, MarHUTHO-
pe30HaHCHas ToMorpadus.

Vuenuueckuii sxcnepumenm, 1abopamopivie pabomuol, NPAKMUKYM
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).
HccnenoBanue paqnoakTUBHOTO (hOHA C UCTIOJIB30BaHUEM JI03UMETPA.
N3y4enne moriomieHus 0eTa-9acTUI] ATFOMHUHHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMUH U ACTPOPU3MKH

Otanbl pa3BUTUS acTpoHOMUHU. [IpHuKIagHOE W MHPOBO33PEHUECKOE 3HAUYCHUE
actpoHoMuu. [[puMeHMMOCTh 3aKOHOB (DU3UKHU JJ1I OOBSICHEHUS TPUPOIBI KOCMUYECKUX
00BEKTOB.

Merto1bl acTpOHOMUYECKUX Uccaea0BaHni. COBPEMEHHBIE ONTUYECKUE TEIIECKOIIbI,
PaaNOTENECKOIbI, BHEaTMOC(EpHAst aCTPOHOMHSL.

Bun 3Be3nnoro ne6a. Co3Be3aus, ipkue 3Be3/1bl, IJIAHEThI, UX BUAUMOE JBUKEHUE.

ConHeuHas cuctema.

Counnne. ConHeuHast akTUBHOCTb. MicTouHuk sHeprun CosiHIA U 3BE3].

3Be3/1bl, UX OCHOBHBIC XapAaKTEPUCTHUKHU. J(MarpamMma «CIIEKTpajbHBIM KJIacCc —
CBETUMOCTBY». 3B€3lbl TJABHOM IMOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE€3]l IJIAaBHOW MOCJEA0BATEIBHOCTU. BHYTpeHHEE CTpOECHUE 3BE3.
CoBpeMEHHBIE MPEJICTABICHUS O MMPOUCXOKICHUU U 3BOIMONMY COJHIIA U 3BE3/. DTaIlbl
YKWA3HU 3BE3/I.

Muieunsiii [1yTs — Hama ["anaktuka. [Tonoxxenue u nemxenue CosHia B ['ajiakTuke.
Tunel ranakTuk. PagyroranakTuky u kBa3zapbl. YepHbIe IbIPHI B siApaxX rajlakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa006sia. PasOeranue raigakTuk.
Teopus bonbioro B3peiBa. PeukToBOE M3ITydeHHE.

Macmrabnas ctpykrypa Beenennoit. MertaranakTuka.

Hepetennsie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus
HaOntonenust 3Be3nHOro HebOa HEBOOPYKEHHBIM TJIa30M C  HCIOJIb30BAaHHEM
KOMIBIOTEPHBIX TPUIOKEHUN ISl ONPENENICHUs] TOJIOKEHUSI HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE CO3Be3/1usi CEBEpHOIro MOMYIIAPHS U APKUE 3BE3/IbI.
Habmronenus B Teneckorn JIyHbl, T1aHET, TYMAHHOCTEHN U 3BE3THBIX CKOTLICHUH.

Du3uYeCKUl NPAKTHKYM

Croco6bl  u3MepeHuss (PU3NYECKHX BEJIWYUH C MCIOJIB30BAHUEM aHAJIOTOBBIX
U 1UGPOBBIX HU3MEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIOTHBIE W OTHOCUTEIIbHBIC TOTPEIIHOCTH HU3MEpeHUuN (U3UYECKUX BEIUYHUH.
O1nieHKa rpaHull MOTPENTHOCTEM.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HMCCIETOBAaHUN 3aBUCUMOCTEN (hHU3MYECKHUX
BEJIMYMH, TPOBEPKA TMPEUIOKEHHBIX THUMOTE3 (BHIOOp U3 paboT, OMUCAHHBIX
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B TEMaTHUYECKUX pazjenax «YUYEHHUYECKHH SKCIEpUMEHT, J1a0opaTopHble padoThl,
MIPAKTUKYM»).

O06o01maonee NOBTOPEHUE

OO6o0menrne M cUCTeMaTHU3alus COACpKAHMS pas3leioB Kypca «MexaHuKay,
«Momnekynspaass (u3uka W TepMOIUHAMHKA», «JeKTpoauHamuka», «Konebanus
U BOJHBI», «OCHOBBI CTIEIUATIBLHON TEOPHUH OTHOCUTENBHOCTH», «KBaHTOBas (usukay,
«IJIEMEHTBI aCTPOHOMHUU U aCTPOUZUKI».

Ponp ¢u3uku 1 acTpoHOMHM B 3KOHOMHYECKOW, TEXHOJOTMYECKOW, COLMAIbHON
U 3TUYECKON cdepax AESITeIbHOCTU YEJIOBEKA, pojib U MECTO (DPU3MKU M aCTPOHOMUHU
B COBPEMEHHOW  HAy4YHOM  KapTHMHE  MHpPA,  3HAYCHHE  OIMCATEIIbHOW,
CUCTEeMATHU3HUPYIOIIECH, OOBSICHUTEIBPHOW M MPOTHOCTHUECKON (yHKUMN (Qundeckon
TEOpUH, pOJib (PU3NUECKON Teopuu B (POPMHUPOBAHUM MPEACTABICHUN O (PU3NUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KAPTUHBI MHUpPA B OOIIEM psAly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

MexnpeaMeTHble CBSI3H

N3yuenne kypca pusuku yriyoseHHoro ypoBHS B 11 kiacce ocyuiecTBisieTcs
C YUETOM COJIEPKaTEIbHBIX MEXKIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTHKHU, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemnoie NOHAMUA, CEA3AHHbIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, HAyYHBIN (aKT, Tunoresa, Gu3nueckas BEIMUNHA, 3aKOH, TEOPHUS,
HaOJIOJICHUE, HKCIEPUMEHT, MOJCIUPOBAHME, MOJIENb, H3MEPEHHE, MOTPEIIHOCTH
U3MEpPEHU, U3MepUTEIbHBIE PUOOPHI, Iu(poBas TadopaTopus.

Mamemamuxka: Permienue cucteMbl ypaBHEHUW. TpUroHOMETpUUYECcKre (QyHKIUU:
CHUHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl M HMX NPOEKUMH HA OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB. lIpom3BomHbie
aneMeHTapHbIX (GyHKUuM. [Ipu3Haku noao0ust TpeyroJbHUKOB, ONpeneIeHUe MIoaan
IJI0CKUX QUryp u oobema Ted.

Buonozua: snekTpruyeckue sIBJICHUS B )KUBOM NPUPOJE, KOJIeOaTeIbHbIE TBUKCHHUS
B JKMBOM NPHUPOJAE, SKOJOTMYECKHE PHUCKH IPpU IPOU3BOJACTBE SIIEKTPOIHEPTUH,
ANIEKTPOMATHUTHOE 3arpsi3HEHHE OKPYXAIOLeH cpeibl, yIbTPa3ByKOBas JUArHOCTHKA
B MEJUIIMHE, ONITHYECKUE SIBJICHUS B )KMBOU MPUPOJIE.

Xumusn: CTPOEHUE aTOMOB U MOJIEKYJI, KpUCTAIUINYECKAsI CTPYKTYpa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaIH3.

T'eozpagpua: marnuTHbIE TOMIOCA 3€MIIM, 3aJI€)KM MArHUTHBIX pyA, (poTOChEeMKa
3eMHOM MTOBEPXHOCTH, ceiicMorpad.

Texnonocua:  TPUMEHEHHE  IIOCTOSIHHBIX  MAarHUTOB,  3JIEKTPOMAarHUTOB,
AJIEKTpOABUraTeNb SIKoOU, reHepaTop MePEeMEHHOr0 TOKa, UHAYKIIMOHHAs Teub, JINHUU
AJIeKTporiepeaay, 3JIeKTPOJBUraTelb, pajaap, PagUONPUEMHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-nieun, ynpTpa3ByKoBasi JUArHOCTHKA B TEXHUKE, MPOCKITMOHHBIN ammapar,
BOJIOKOHHAsl ONTHKA, COJHEYHass Oarapesi, CIYyTHUKOBBIE TPUEMHHUKH, sJEepHas
SHEPreTHUKa U 3KOJOTUYECKHE ACTIEKTHI €€ Pa3BUTHSL.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne ydebHoro mpenmera «Du3mka» Ha YpPOBHE CpPEIHETO OOIIETOo
oOpazoBaHust (yriayOJICHHBIM YpPOBEHB) JIOHKHO OOECHEUYUTh JAOCTHKEHHUE CIIECIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «Duzukay HTOTHKHBI
OTpakaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOyYalONMIMXCA  PYKOBOJICTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPEHHEH TMIO3MIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpHEHTAIIUN, TO3UTUBHBIX BHYTPECHHUX YOEKIEHUN, COOTBETCTBYIOIIUX TPAIUITMOHHBIM
[IEHHOCTSIM POCCHUHCKOTO 0O0IlecTBa, PACHIMPEHUE KU3HEHHOTO OMbITa W OIbITa
JNEATEIPHOCTH B IPOLIECCE pealr3aliy OCHOBHBIX HAIPaBJICHUN BOCIIUTATEIBHOU
NEATETbHOCTH, B TOM YUCJIC B YACTH:

1) rpaskaaHcKoro BOCIATAHUA:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMUA OOYYaloOlIerocsi Kak aKTHBHOIO
Y OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBA;

IPUHSATUE TPaAUIMOHHBIX 00IIIeYeTTOBEUYECKUX TYMaHUCTUYECKUX
U JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JI€ATEIBHOCTH B HHTEpEcax TIPa’kIaHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHONM OpraHU3AINY;

YMEHHE B3aMOJIECTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C UX
GYHKIUSIMHA 1 Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOM ACSATENbHOCTH;

2) MATPUOTHYECKOT0 BOCTIUTAHMS:
c(hOpMHUPOBAHHOCTb POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, MATPUOTHU3MA;
LIEHHOCTHOE OTHOILIEHWE K TOCYHAapCTBEHHBIM CHUMBOJAM, JOCTHIKEHUSAM
POCCHICKHX YUYEHBIX B 001aCTH (PU3UKH U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTh ~ OIICHMBaTh CUTYallMI0 W TMPUHUMAaTh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMbI W IIEHHOCTH, B TOM YHUCIE
B JICATEIIbHOCTH YYEHOTO;

OCO3HaHME JUYHOTO BKJIJIa B IOCTPOCHUE YCTOMUHNBOTO OYIYIIETO;

4) 3CTETHYECKOr0 BOCIIMTAHUS:
SCTETHYECKOE OTHOIIEHHE K MHPY, BKJIIOYass JCTETHKY HAyYHOI'O TBOPUYECTBA,
NPUCYIIEro (PU3MYECKON HAyKe;
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5) TpyaoBOro BOCIMTAHMS:

HWHTEPEC K Pa3IMYHbIM cepaM MpoPecCHOHATBHON JIEATEIBHOCTH, B TOM YHCJIC
CBSI3aHHBIM C (PU3HUKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp OymyIei
npodeccuy U pearn30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTH U CIIOCOOHOCTH K 00Opa30BaHMIO U CAMOOOPa30BaHUIO B 00JaCTH (Pr3uKU
Ha TIPOTSHKCHUHU BCEH JKHU3HH,

6) IKOJOrH4YecKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh 3KOJIOTMYECKON KyJIbTYphl, OCO3HaHUE ITI00AIbHOTO XapakTepa
AKOJIOTMYECKUX MPOOIIEM;

IUIAHUPOBAHKUE M OCYIIECTBIICHHE JCHCTBHI B OKPY)KaIOILIEH cpelie Ha OCHOBE
3HAHUA LIeJIed yCTOMUMBOrO pa3BUTHS YeIOBEUECTBA,

pacuIMpeHe OIbITa JeATEIIbHOCTH SKOJIOTUYECKON HANpPaBICHHOCTH HAa OCHOBE
MMEIOIIUXCS 3HAHUN TI0 (PU3HKe;

7) MEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS GU3MIECKON HAYKH;

OCO3HaHHE IICHHOCTH HAYYHOU JEATEITHHOCTH, TOTOBHOCTD B TIPOIIECCE M3YUCHUSI (PH3UKA

OCYILIECTBIISTH MPOSKTHYIO U UCCIIEIOBATENBCKYIO AESTEIIFHOCTh MHAMBHIYAIbHO U B TPYIIIIE.

B mnporecce MOCTHKEHMSI JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMSI TPOrPAMMBbI
nmo (¢u3uMKe 9 YPOBHSA CpeaHero oO0mero oOpa3oBaHus y  OOydaroumuxcs
COBEPIICHCTBYETCS SMOIMOHAIIbHBIN UHTEIUIEKT, TIPEIIoIararoniui chhopMUpPOBAHHOCTH:

CaMOCO3HaHUs, BKJIFOYAIOIIETO0 CHOCOOHOCTh TMOHUMAaTh CBOE 3MOIMOHAIBHOE
COCTOSIHME, BUJIETh HANPABIICHUS Pa3BUTHSI COOCTBEHHON dMOITMOHAILHOM C(ephl, ObITH
yYBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TTOBECHUE, CIIOCOOHOCTD aIalITUPOBATHCS K SMOITMOHAIBHBIM
U3MEHEHUSM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMK, BKJIIOYAIONIEH CTpeMJieHHe K JAOCTHKEHHUIO IeNu
MU yCIIeXy, ONTHMH3M, HWHHIIMATHBHOCTH, YMEHHE JICHCTBOBATh, HMCXOAS W3 CBOUX
BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBHOE COCTOSIHHUE
JIPYTUX, YAUTBIBATh €r0 MPHU OCYIIECTBICHUU OOIIECHUS, CIOCOOHOCTh K COYYBCTBHIO
U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3peIiaTh KOHPIUKTHI.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTeIbHbIE YHUBEpPCAJbHbIE YUeOHbIE JIeliCTBUS
ba3oBbie JJornueckue aecTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBATh
€€ BCECTOPOHHE;
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ONPENEIATH LEIIN IEATEIbHOCTH, 3aaBaTh IapaMeTPbl U KPUTEPUU UX TOCTUKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH W TMPOTHUBOPEYHUS B PAaCCMATPUBACMBIX (DU3HMUCCKHUX
SIBJICHUSX;

pa3zpabarbiBaTh IUIAH pEHICHUS MPOOJIEMbl C YYETOM aHaiM3a HUMEIOLUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OLICHUBATh PUCKU NOCJIEACTBUM AEATEIbHOCTH,

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCIOBUSX PEATbHOr0, BUPTYaJTIbHOTO
1 KOMOMHUPOBAHHOT'O B3aUMO/ICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE MPU PEIICHUHN KU3ZHEHHBIX TPOOJIEM.

Bba3oBble ucciieoBaTe/ibCKue AeiiCTBUSL:

BIQJIETh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBHIMU TMOHATHSMH W METOJaMU
(u3nuecKol HayKH;

BJA/IeTh HAaBBIKAMHM Yy4€OHO-UCCIIEOBATEILCKOM M TPOEKTHOM AESITENbHOCTU
B o0OyiacTh (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY IOUCKY
METOJIOB peIIeHHs 3a/1a4 (PU3NUECKOTO COACPIKAHMS, TPUMEHEHHIO PAa3IMIHBIX METO/I0B
HO3HAHUS;

OCYIIECTBIISITh PA3IMYHBIC BUBI IEATEIBHOCTH IO MOJYYCHUIO HOBOTO 3HAHUSA, €TO
WHTEPIIPETAINN, TIPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3UYHBIX YUEOHBIX CHUTYAIHsX,
B TOM YHCJIE€ IPU CO3AaHUU YUYE€OHBIX POEKTOB B 00JIaCTU (PU3UKH;

BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJIM3UpPOBaTh 3a7a4y, BbIIBUTaTh
TUIOTE3Y €€ PEelICHUs, HAaXOAUTh apryMEHTBI IS J0KA3aTeIbCTBA CBOMX YTBEPKIECHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PEIICHUs 3a/ladll pe3yNbTaTbl, KPUTUUYECKU
OILICHMBATb UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 33]]a4l B 00pa30BaTEIbHOM JIeATEILHOCTH,
B TOM YHCJIE€ IPU U3YUEHUH (DU3HKY;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTHh 3HAHUSA 1O (U3MKE B  MPAKTHUYECKYI0  0O0JacTh
KHU3HEICATEIIHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJCH, TIPEIaraTh OPUTHHAIBHBIE TTOIXO0/IbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIONINE aJIbTePHATUBHBIC PEIICHUSI.

Pab6ora ¢ undpopmanmeii:

BIIQJICTh HABBIKAMHU TOJMy4YeHUs HWHOOpPMAIMU  (PU3UUECKOTO  COJEPKAHUS
U3 HCTOYHHUKOB PAa3HbIX THUIIOB, CAMOCTOSTEIHHO OCYIICCTBISATH IIOMCK, AaHAJIN3,
CUCTEMATH3AIMI0 ¥ WHTEPHpPETAlNi0 HWHPOPMAIMKA PA3IUYHBIX BUAOB U (Hopm
MpEACTABJICHHUS;

OIICHUBATh IOCTOBEPHOCTH MH(POPMAIIHH;

WCIIOJIh30BaTh CPeCTBa MHGOPMAIIMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJIOTHI
B pEIICHHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3AIMOHHBIX 3a/Ja4
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Cc coOmoaeHueM TpeOOBaHWUK JPrOHOMHMKH, TEXHHUKH O€301aCHOCTH, THUTHCHBI,
pecypcocOepeKeHrs, IMPaBOBbIX W JITHYCCKUX HOPM, HOPM HMH(POPMAIMOHHOM
0€e30I1aCHOCTH;

CO37aBaTh TEKCThI (PU3UUYECKOTO COJAEPKAHUS B PA3NIMUHBIX (hopMaTax C y4ETOM
Ha3HauYeHUsS HMH(POpPMAIMM W I1EJICBON ayaUTOPHH, BBIOMpas ONTHUMAIbHYIO (GopMy
MIPEACTABJICHHS ¥ BU3YATH3AIUN.

KoMMmyHuKkaTUBHBIE YHHBepCAJbHbIEe yuyeOHbIE eHCTBUS

Oo0menue:
OCYIIIECTBJIATH OOIIEHNE HA YPOKax (PU3UKHU M BO BHEYPOUHOH ACATEIHHOCTH;
pacno3HaBaTh MPEANOCHIIKA KOH(DIUKTHBIX CUTYallMi U CMATYaTh KOH(QIUKTHI;
Pa3BEpPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PCHHS C UCTIOJIb30BAHUEM SI3bIKOBBIX

CPEIICTB.

CoBMmecTHAas ACATECJIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMaHIHOW U MHAUBUAYaIbHON PabOThI;

BBIOMPATh TEMATHKY U METObI COBMECTHBIX JEHCTBUI C YUETOM OOILIMX HHTEPECOB,
Y BO3MOKHOCTEU Ka)J0r'0 4JICHA KOJUIEKTUBA;

IIPUHUMATD L[E€JIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh U KOOPIAUHUPOBATH
JNEUCTBUA M0 €€ JOCTUKEHUIO: COCTABJIATH IUIAH JECUCTBUM, PACIIPEAEIATH POJIU C YIETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOM pabOTHI;

OLICHHMBATh Kauye€CTBO CBOETO BKJIaJa M KaXJOr0 YYaCTHHKA KOMaHJIbl B OOLIUil
pe3ynbTaT 1Mo pazpadOTaHHBIM KPUTEPUSIM;

pemaratb  HOBBIE IIPOEKTHI, OLIEHUBATb MAEHM C IIO3ULIUU  HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATh ITO3UTUBHOE CTPATErMYECKOE MTOBEICHUE B PA3JINYHBIX CUTYAIUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

PerynsiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh TIO3HABATEIBHYIO JESATEIBHOCTh B 00JACTH
(GU3UKK 1 aCTPOHOMMUH, BBISBIISITH TIPOOJIEMBI, CTABUTHh M ()OPMYITHUPOBATH COOCTBEHHBIE
3314w,

CaMOCTOSITEIILHO COCTaBIISATh IJIaH PENICHUS PACUETHBIX M Ka4eCTBEHHBIX 3aj1ad,
IJIaH BBIMIOJHEHUS TPAKTUYECKOW pPabOThl C YYETOM HMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUH;

JaBaTh OIICHKY HOBBIM CHTYAIIHSIM;

pacHMpsaTh paMKi y9€OHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHUIA;

JIeaTh OCO3HAHHBINA BHIOOD, apTyMEHTHPOBATH €T0, OpaTh Ha Ce0s1 OTBETCTBEHHOCTh
3a pelleHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT,
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croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO PYIULUMU B 001acTu (U3HKH,
MTOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENIbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTYyalldsiM, BHOCHUTb KOPPEKTHBBI B JACSATEIBHOCT,
OIICHHBATh COOTBETCTBHUE PE3YyJIbTATOB IEIISIM;

BJIA/ICTh HAaBBIKAMH IMO3HABATEIBHOU PEQIIEKCUU KAaK OCO3HAHHUSI COBEPIIAEMBIX
JENUCTBUN U MBICIIUTEIBLHBIX MIPOIIECCOB, UX PE3YJbTATOB U OCHOBAHMIA;

WCIIOJIB30BaTh MPHUEMBI pe(IICKCUU ISl OLICHKU CUTYyallld, BhIOOpa BEPHOTO
pElIeHNUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI M apPTYMEHTBI IPYTUX HPU aHATU3E PE3YJIbTATOB JEATCIIBHOCTH.

IIpunsaTHE ce0s M APYyTrUX:
MPUHUMATH ce0sl, IOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;
MIPUHUMATh MOTHUBBI U @PTYMEHTHI JIPYTUX MPU aHATIN3E PE3YyJIbTATOB JACSITEIBbHOCTH;
PU3HABATH CBOE MPABO M MPABO JPYTUX HA OIIHOKY.

HPEJIMETHBIE PE3YJIbTATDBI

B mpouecce uzyuenus kypca kypca pusuku yrayoiaerHoro ypoBus B 10 kiacce
00yJaroUIUiiCs HAYYUTCSA:

NOHUMATh POJIb (PU3UKH B 3KOHOMHYECKOM, TEXHOJOTMUECKOH, HKOJIOIMYECKO,
COLIMAJIBHOM U 3TUYECKOM cdepax NeATebHOCTH YeJIOBEKa, pOoib U MECTO (PU3UKHU
B COBPEMEHHOW  HAy4YHOM  KapTHMHE  MHpA,  3HAYCHHE  ONMUCATEIIbHOW,
CUCTEMATU3HUPYIOIIEH, OOBSICHUTEIBHOW M TPOTHOCTUYECKOW (YHKIUNA (PU3MUECKOU
TEOPUU — MEXAHUKH, MOJIEKYJSIpHOU (DU3MKH U TEPMOJAMHAMHKHU, POJIb (DPU3UUECKOU
TEOpUHU B POPMUPOBAHUH NPEACTABICHUN O (PU3NUECKON KapTUHE MUPA;

pa3ianyaTh YCIOBUS NPUMEHUMOCTH MOJENed (U3NYECKUX Tell U MPOLECCOB
(s1BNEHMI): MHEpLUUAIbHAS CUCTEMA OTCYETa, aDCONIOTHO TBEPJOE TEJI0, MaTepualbHas
TOYKAa, PaBHOYCKOPEHHOE JBWKEHHE, CBOOOAHOE MaaeHue, aOCOIIOTHO yHOpyras
nepopmaiusi, abCONOTHO yNpyroe M abCOJIOTHO HEYNPYroe CTOJKHOBEHUS, MOJEIH
ras3a, >KUJIKOCTH U TBEPJIOTO (KPUCTAIIMYECKOTO0) TeNa, UACAIbHBIN a3, TOUCUHbIN 3apsij,
OJIHOPOJHOE 3JIEKTPUUECKOE TIOJIE;

pa3nauyaTh yCIOBUS (TpaHMIbl, 00JACTH) MPUMEHUMOCTH (U3UUYECKHUX 3aKOHOB,
NOHUMAaTh BceoOHM XapakTep (YHAAMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTD
WCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH MEXAaHUYECKHE MPOILECChl U SIBICHUS, UCIOJb3Ys
OCHOBHBIEC TIOJIO)KEHHMSI M 3aKOHbl MEXAHUKU (OTHOCHTEIBHOCTh MEXaHHUYECKOTO
IBUKEHUSI, (OPMYJIbI KMHEMAaTHKH PaBHOYCKOPEHHOIO JABIXKEHHUSA, MpeoOpazoBaHUs
lanunest 111 CKOPOCTH U TIEpEeMEIleHUs], 3aKOHbI HbI0TOHA, TPUHIIMI OTHOCUTEIBHOCTH
lanunes, 3aKkOH  BCEMHUPHOTO  TATOTEHUS, 3aKOHbl  COXPAaHEHHS  MMITYJIbCa
U MEXaHUYECKOUW dHEPIHH, CBSI3b PAOOTHI CHIIBI C U3MEHEHUEM MEXaHUYECKON PHEPTHUH,
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yCIIOBUSI PAaBHOBECHS TBEPAOrO TeJa), MPU STOM HCIOJIb30BaTh MaTEMaTUYECKOE
BBIPOKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS TMPUMEHUMOCTH (PU3UUECKUX 3aKOHOB:
npeoOpazoBanuii ['anmuies, BTOporo u TpeThero 3akoHoB HeI0TOHA, 3aKOHOB COXpaHEHUSs
MMITyJIbCa 1 MEXaHUYECKOW SHEPIUHU, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJIM3UPOBATh U OOBACHATD TEIIJIOBBIE MPOLIECCHI U SIBJICHUS, UCIIONIB3YSI OCHOBHBIC
MOJIOKEHUST MOJIEKYJIIPHO-KUHETUYECKON TEOpPUM M 3aKOHBI MOJIEKYJSIPHON (U3UKU
U TEPMOJMHAMUKHU (CBSI3b JABJICHMS] HJACATBHOIO ra3a CO CpelHed KHUHETUYECKOM
SHEPruer TEIUIOBOTO JABMKEHHUS M KOHLIEHTpAIMEH €ro MOJEKYJ, CBS3b TeMIIepaTypbl
BEILIECTBA CO CPEHEN KMHETHUECKOW SHEPTUEN TEIJIOBOrO IBMXKEHHSI €TI0 YaCTHII, CBSI3b
JABJICHUS UICAIBHOIO Ta3a C KOHLIEHTpalMel MOJIEKYJT i €r0 TEMIIEpaTypoil, ypaBHEHHE
MenneneeBa—Kaneiipona, nepBblii 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS SHEPTUU
B TEIUIOBBIX MPOIIECCAX ), IPU 3TOM UCIOIb30BaTh MATEMATHUECKOE BEIPAYKEHUE 3aKOHOB,
YKa3bIBaTh YCJIOBUS IPUMEHUMOCTH ypaBHeHUs MeHeneeBa—Knanelipona;

AHAIU3UPOBATh M OOBSCHATH DJJIEKTPUYECKHE SBIICHHS, HCIOIb3YySl OCHOBHBIE
MOJIO’KEHUSI Y 3aKOHBI 3JEKTPOAMHAMUKH (3aKOH COXpPAHEHMsI JIEKTPUUECKOTo 3apsija,
3ak0H KyJioHa, TOTEHIIMAIBHOCTD 3JIEKTPOCTATHYECKOTO 1011, IPUHIIMII CYIIEPIO3ULIAN
ANEKTPUYECKUX TOJIEH, MPU 3TOM YyKa3biBas YCIOBHs MPUMEHUMOCTH 3akoHa KysoHna,
a TakKe MPaKTUYECKH BaXKHbIE COOTHOUIEHUWS: 3aKkoHbl Oma i ydacTka Uenu
U JUIs 3aMKHYTOM 3JeKTpuueckoil nemnu, 3akoH J[xoyns—Jlenua, npasuina Kupxroda,
3akoHbl Papajes A dIEKTPOIIU3a);

OMKCHIBATh (PUBUYECKHE TPOIECChl U  SIBJICHUS, MCIHOJb3YsSd BEJIUYUHBI:
NepeMeNnIeHle, CKOPOCTh, YCKOPEHHE, UMITYJbC T€Ja U CUCTEMBI TEN, CHJIa, MOMEHT
CWJIbl, JABJIEHUE, TNMOTEHIMAIbHAS HSHEPrus, KUHETHUYECKash SHEPIus, MeXaHuuecKas
SHeprusi, paboTa CHJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, CHUjla TSKECTH, CUjia
yIpPYroCcTH, CUJIa TPEHUS, MOIIIHOCTh, SHEPTUsl B3aUMOJICHCTBUS Tena ¢ 3emiiel BOIU3U
ee IMOBEPXHOCTH, SHEPrus ynpyroi nedopmanuy MNPY>KUHBI, KOJIWYECTBO TEILIOTHI,
aOCOJIIOTHAsE TeMIlepaTypa Teja, padoTa B TEPMOJMHAMUKE, BHYTPEHHSSI SHEpIrUs
UJ€aNbHOTO OJHOATOMHOIO Ta3a, padoTa HAEabHOIO ra3a, OTHOCUTEIbHAS BIAXXHOCTh
BO3/yXa, KO3(PQHUIMEHT TIOJE3HOr0 JEHCTBUS WICAIBHOTO TEIUIOBOTO JBUraTels;
ANEKTPUYECKOE M0JI€, HANPSHKEHHOCTh 3JIEKTPUYECKOTO IOJIS, HAINPSHKEHHOCTh MOJIS
TOYEYHOTO 3apsifa WIM 3apsyKeHHOTO 1Iapa B BaKyyMe€ U B JUAJIEKTPHUKE, MOTEHIIMAI
ANEKTPOCTATUYECKOTO MOJsI, PAa3HOCTh IMOTEHUMATIOB, JEKTPOABUKYILIAS CUJIA, CHIIA
TOKa, HAMPS>KEHUE, MOIHOCTh TOKA, 3JIEKTPUYECKAs] EMKOCTh IMJIOCKOTO KOHJIEHCATOPA,
CONPOTHUBJICHUE YYacCTKa LIENH C MOCIEAOBATEIbHBIM U NapaJIEIbHBIM COEAUHEHUEM
PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO NOJISI KOHJEHCATOPA;

OOBSACHATh OCOOCHHOCTH TPOTEKaHUS (PU3NYECKUX SBICHHUM: MEXaHUYECKOE
JBUKEHHE, TEINIOBOE ABM)KEHUE YaCTHUI] BEIIECTBA, TEINIOBOE PaBHOBECHE, OPOYHOBCKOE
IBWKeHue, auddys3us, ucnapeHue, KUMEHHWE W  KOHACHCAls, IJIABJICHUE
U KpUCTAJUIM3alUs, HANpaBIEHHOCTh  TEIUIONEpEeAauu,  dBJIEKTPU3alMs  Tel,
SKBUIIOTEHIIMAIIBHOCTh TOBEPXHOCTH 3apPSKEHHOIO MPOBOJHUKA;
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POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3MUYECKON BEJIMYUHBI OT JPYTron
C HCHOJIb30BAHUEM TIPSIMBIX HW3MEPEHUN, MPHU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(buKCHpOBaTh PE3yNbTATHl MOTYYCHHOW 3aBUCHUMOCTH (PU3WYECKHX BEIWYUH B BHJIC
rpauKoB ¢ Yy4eTOM aOCOJIOTHBIX TOTPEITHOCTeH W3MEPEHUH, JenaTh BBIBOJIbBI
IO pe3yJIbTaTaM UCCIICIOBAHMS;

IPOBOJUTH KOCBEHHbIE M3MEpeHUsi (PM3MYECKUX BEJIUYUH, NMPU HTOM BBHIOUPATH
ONTUMAJIbHBIA METOJ M3MEpPEHUs, OILICHUBaTh AaOCOJIOTHBIE U OTHOCUTEJIbHBIE
NOTPELIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;

IPOBOJMTH ONBITBI IO TMPOBEPKE MPEIIOKEHHOW THUIOTE3bl: IUIAHUPOBATH
AKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJTYyYCHHBIC
pEe3yabTaThl U AeJaTh BBIBOJ O CTAaTyCE MPEIJIOKEHHON TUIIOTESBI;

coOro/1aTh IIpaBuiia 6€30MacHOTO TPy/Aa MPU MPOBEICHUU UCCIICIOBAHUN B paMKax
y4eOHOIO 3KCIEPUMEHTA, MPAKTHKyMa U Y4eOHO-HCCIIEOBATEIbCKOM M MPOEKTHOU
NEATEIbHOCTH C HCIOJIb30BAHUEM HU3MEPUTEIBHBIX YCTPONCTB U J1a0OPATOPHOTO
o0opyI0BaHus;

pemaTth pacdyeTHbIC 3aJa4yd C SBHO 3aJlaHHOM M HESIBHO 3aJaHHOW (hU3NYECKOU
MOJIEJIbIO: HA OCHOBAaHUM aHAJIN3a YCIOBHUS 00OCHOBBIBATH BHIOOpP (PU3NUYECKON MOJEIH,
OTBEYaloIIe TpeOOBaHUSAM 3aJlaud, MPUMEHSITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTYyJIaThl (PU3UYECKUX TEOPUN NPHU KCIOJIB30BAHMM MaTEMAaTHUUYECKUX METOJIOB
pelieHust 3ajady, MPOBOJAUTH pacdyeThl HAa OCHOBAaHUUM HMEIOLIUXCSA JIaHHBIX,
aHaJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METO/IbI PEIICHUSI C YUETOM MOJTYYEHHBIX
pEe3ynbTaTOB;

pemaTth KayeCTBEHHBbIE 3aJaud, TPeOyIolHe TPUMEHEHHUS 3HAHWM M3 Pa3HbIX
pazzienoB Kypca (U3MKM, a TakKe WHTETpalud 3HAHUW U3 JPYTUX MPeIMETOB
€CTECTBEHHO-HAyYHOr'0 IIMKJIA: BBICTPAMBAaTh JIOTHYECKYIO IIEMOYKY PaCCYKICHUIM
C UCIOJIb30BaHUEM U3YUCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN U (PU3UUECKUX SIBJICHUI;

HCTIOJB30BaTh TEOPETUUECKUE 3HAHUS IS OOBSICHEHUS] OCHOBHBIX MPUHIIUIIOB
paboThl M3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB MU TEXHOJIOTUYECKHUX
IIPOLIECCOB;

MPUBOJUTh MPUMEPHl BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUCHBIX-(DU3UKOB
B pPa3BUTHE HAYKHU, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHUE TEXHUKHU
1 TeXHOJIOTHU;

aHaJIM3UpPOBaTh M OICHUBATh TIOCJIEACTBUA OBITOBOM U MPOU3BOJCTBEHHOMN
NEATeIbHOCTH 4YeJIOBEKa, CBS3aHHOM C (PU3MYECKUMH TMpOIeccaMH, C TMO3UIUN
AKOJIOTUYECKOM 0€30MaCHOCTH, IPEAICTABICHUN O palliOHATBHOM IPUPOAOIIONB30BaHUH,
a TAKK€ Pa3yMHOM HCITOJIb30BAHUM TOCTHKEHUM HAYKU U TEXHOJIOTUH JJIs1 JATbHEUIIIETO
Pa3BUTHUS YEJIOBEUECKOTO OOIIEeCTRA,;

OPUMEHSTh pa3lIMyHble CHOCOOBl paboThl ¢ HHGOpMaMer (U3HUUECKOTO
CONlepKaHUsI C MCIOJIb30BAaHUEM COBPEMEHHBIX WH(MOPMAIIMOHHBIX TEXHOJOTHUH,
Py 3TOM HCIMOJB30BaTh COBPEMEHHBbIE MH(POPMAIMOHHBIE TEXHOJOTHM JJIsi TOHUCKAa,
nepepaboTKM M TPEeabABICHUS Yy4eOHONM W HAyYHO-NOMYJSIPHOM HMH(pOpMalUH,
CTPYKTYPUPOBAHMSI W HMHTEpPIpETaruu HHPOPMAINHA, TOJYYCHHOW W3 Pa3TMIHBIX
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UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOIYy4aeMyr MH(OpPMALMIO U OLIEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIMXCsI 3HAHUH, TaK U HA OCHOBE aHaJIN3a NCTOYHUKA
uHdopmaIuu;

MPOSIBJISITh OPraHU3alMOHHBIE W IIO3HABATENIbHBIE YMEHHUS CaMOCTOATEIbHOTO
OpUOOpETEHUs] HOBBIX 3HAHUM B MPOLIECCE BBIIIOJHEHUS IPOEKTHBIX M Y4eOHO-
HCCIIEI0BATENbCKUX PadoT;

paboTaTh B IpyIIE C UCIOJHEHUEM Pa3IMYHBIX COLMAJIBHBIX pOJIEH, IIJIaHUPOBATh
paboTy TpyIIbl, paNUOHAIBHO PpACHpPEENsATh JAEATEIbHOCTh B HECTAHJAPTHBIX
CUTYyallMsIX, OLICHHBAaTh BKJaJ KaXKIOTO M3 YYACTHUKOB TIpPYNNbl B pEUICHUE
paccMaTpuBaeMoil poOIeMBbl;

OpOSIBIATE  MOTUBAaLMIO K Oyaymed npodecCHOHAIbHON — I€ATEIbHOCTH
[0 CHEUAIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOPUIIS.

B mnpouecce u3ydenus kypca ¢usumku yriayOneHHoro ypoBHs B 11 kiacce
0o0y4Jaronuiicss Hay4YnuTCA:

NOHUMAaTh pOJiIb (PU3UKU B SKOHOMMUYECKOH, TEXHOJOIMYECKOH, COLMaJIbHOU
U 3TUYECKOM cepax NesATEeTbHOCTH YEJIOBEKa, pOJib U MECTO (PU3MKU B COBPEMEHHOMU
HAay4YHOM KapTMHE MHPA, POJIb ACTPOHOMHUHU B NPAKTUYECKOW JIEATEIBHOCTH YEJIOBEKA
U JAIbHEHIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTHUHM, 3HAUYEHUE  OINUCATEIBHOM,
CUCTEMATU3HPYIOLIEH, OOBSICHUTENBHOW M MPOTHOCTUYECKOW (yHKIMI (uznyeckoin
TEOPUU — OJJIEKTPOAMHAMUKH, CIIELUAIBHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOMU
¢u3uku, poab QU3NYECKOW TEOpuu B (POPMUPOBAHUU MPEICTABICHUN O (PU3HMUECKON
KapTUHE MHpa, MECTO (PU3NYECKOW KApTHHBI MUpa B OOLIEM psAYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE;

paznuyaTh YCJIOBHS NPUMEHHMOCTH MoOJeNed (PU3NYECKUX Tel M MpPOLIECCOB
(sBnEHUI): OJHOPOJHOE  DJIEKTPHUYECKOE M  OJHOPOAHOE MarHUTHOE  IOJI,
TapMOHUYECKHE KOJIeOaHUsl, MaTEeMaTUYECKUA MASTHHUK, WACAIbHBIA MPYKUHHBIN
MasATHHUK, TAPMOHUYECKUE BOJIHBI, WICATbHBIA KOJIEOATENbHBIA KOHTYp, TOHKAs JIMH3A,
MOJIEJIE aTOMa, aTOMHOTI'0 $/Ipa U KBAHTOBOW MOJIEJIN CBETA;

paznuyaTh yCciaoBHsS (TpaHHIIbI, 00JaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMATh BceoOUMil xapakTep (yHAAMEHTAIBHBIX 3aKOHOB W OTIPAaHUYEHHOCTb
UCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB;

aHAITM3UPOBATh U OOBACHSITH DIEKTPOMATrHUTHBIC MPOIIECCHI U SIBJICHUS, UCTIOJIb3YSI
OCHOBHBIE TIOJIO)KEHHSI M 3aKOHBI DJEKTPOAWHAMHKHA W CIEIUAIbHON TEOPHUH
OTHOCUTEJIBHOCTH (3aKOH COXpaHEHUsl AJIEKTPUUECKOro 3apsjaa, cujia Amiepa, cuiia
JlopeHiia, 3aKkOH SJEKTPOMAarHUTHOW WHAyKUMHM, mpaBwio Jlenma, cBs3p JIJ(C
CaMOMHJIYKIIMH B 3JIEMEHTE 3JIEKTPUUECKON LEMU CO CKOPOCTHIO N3MEHEHHUS CUJIbI TOKA,
MOCTYJIAThI CTIEIUATBHON TEOPUHN OTHOCUTEIBHOCTUA DUHIITENHHA);

aHAIM3UPOBaTh U OOBSACHATH KBAHTOBBIC MPOIIECCHI W SIBJICHUS, WCIOJIb3YS
MOJIOKEHUS] KBAaHTOBOW (Pu3uku (ypaBHeHUe DilHImITEeWHa nis GoTodddekra, nepBbii
¥ BTOPOU MOCTyNaThl bopa, MpuHIUIT COOTHOIIEHUS HeotpeaeneHHocTel [ 'eizenoepra,
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3aKOHBI COXPaHEHMsI 3apsI0BOI0 U MacCCOBOT'O YKCEN U SHEPIUU B SJAESPHBIX PEAKITUSX,
3aKOH PaJMO0aKTUBHOTO pacnaja);

ONHUCHIBATh (PU3UYECKUE TIPOLIECChl M SIBJIICHHS, HCIOJB3YS  BEJIWYHHBI:
HaMpsHKEHHOCTh  AJIEKTPUYECKOTO  MOJIsl, MOTEHIMAN JJIEKTPOCTATUYECKOro OIS,
Pa3HOCTh TMOTEHIMAJIOB, JJICKTPOABUAKYINAS CHUJIAa, HWHAYKIUS MAarHUTHOTO TIOJIS,
MarHUTHBIA TMOTOK, cwia AMIepa, HWHIYKTUBHOCTb, JJEKTPOABIKYIAs CHIIA
CAaMOUHJIYKIIMM, DHEPTHsi MAarHUTHOTO TOJISI TMPOBOJHHMKA C TOKOM, PEIISITUBUCTCKUN
UMIYJIbC, TOJIHASI SHEPTUsl, YHEPTUs MOKOS CBOOOJHOM YaCTHUIIbI, SHEPTUS U UMIYJIbC
¢boTOHA, MACCOBOE YMCIIO U 3aps]l Spa, SHEPTHSI CBSI3H S/IPa;

OOBSACHITh OCOOEHHOCTH TPOTECKaHUS (PU3NYECKUX SIBICHHM: AJIEKTPOMArHUTHAS
WHIYKIWS, CAMOWHIYKIIHS, PE30HAHC, HHTEPPEPECHITNS BOJH, TUGpaKIHs, AUCTICPCHSI,
MOJITHOE BHYTPEHHEE OTpakeHue, Gotodnekrpudeckuii agdext (dhotodaddekr), anbda-
u Oeta-pacnajbl sAep, raMma-u3IydeHue saep, Gu3ndeckue NPUHIMIILI CIIEKTPAIHLHOTO
aHanu3a v paOoThI Jia3epa;

OTPENICIISTh HAMPABICHNUE UHAYKIIUU MAaTHUTHOTO TOJIs1 IPOBOJIHUKA C TOKOM, CHJIbI
Awmmnepa u cuibl JlopeHna;

CTPOUTH U300pake€HUEe, CO3/1aBaeMO€ IUJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
Y PACCUUTHIBATh €T0 XapaKTEPUCTUKH;

IPUMEHSTh OCHOBOIIOJIArAIOIINE ACTPOHOMUYECKUE MOHSITHUS, TEOPUH U 3aKOHBI
JUIsl aHaliu3a W OOBSCHEHUS (PU3MYECKUX TMPOIECCOB, MPOUCXOISAIIMX B 3BE3/aX,
B 3B€3/IHBIX CUCTEMAX, B MEKTATAKTUIECKOM Cpejie; IBUKEHUS HEOECHBIX Tell, SBOJIOINN
3Be3/ U Bceenennoii;

IIPOBOJIUTH UCCIIEIOBAHNUE 3aBUCUMOCTEN (PU3MUECKUX BETUYMH C UCIIOIh30BAHUEM
NPSIMBIX U3MEPEHUH, MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCHUMOCTH (PU3UYECKHX BEJIMYMH B BUIE TpapuKOB C y4eTOM
aOCOJIOTHBIX ~ TOTPEIIHOCTEH W3MEPEeHMM, Jie7laTh BBIBOABI 1O  pe3yjibTaTam
UCCJIEIOBAHMS;

IPOBOJUTH KOCBEHHBIE W3MEpEHUs (DU3NYECKUX BEIMYMUH, TIPU TOM BBIOMpATH
ONTUMAJILHBIA METOJI M3MEpPEHMs, OIICHUBATh aOCOJIOTHBIE U OTHOCUTEJIbHbBIC
MOTPEIIHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUN;

MPOBOAUTL ONBITHI 1O TMPOBEPKE TMPEAJIOKEHHOW TUMOTE3bl: IJIAHUPOBATH
AKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJTU3UPOBATh MOJTYYEHHbIC
pe3yabTaThl U A€JaTh BBIBOJ] O CTATyCE MPEIJIOKEHHON TUIIOTE3bI;

OMUCBHIBATh METObI OJTYUYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHU;

co0JiroAaTh paBuiia 6€30M1acHOr0 TpyAa MPU MPOBEICHUH UCCIIEI0BaHUN B paMKax
y4eOHOTO JKCIIEPUMEHTA, MPAKTHKyMa U y4eOHO-MCCIIEOBATEIHCKOH M TMPOCKTHOM
JESTETPHOCTH C WCIOJIb30BAHUEM W3MEPUTEIBHBIX YCTPOWCTB U JaOOPaTOPHOTO
000py/I0BaHUS;

pemiaTh pacyeTHbIC 3aJa4M C SBHO 3aJIaHHOM M HESBHO 3aJaHHON (HM3UYCCKOMN
MOJIETIBIO: Ha OCHOBAHWH aHAJIN3a YCIIOBUS BHIOMPATH (PM3MUECKHE MOJICTTH, OTBEYAIOIINE
TpeOOBaHUSIM 3a7a4M, IPUMEHATH (DOPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThI
du3HUeCKX TEOpPUH MPU HUCIOIH30BAHUM MATEMAaTUYECKUX METOJOB pEIIeHUs 3ajad,
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IPOBOJIMTH PACUYEThl HA OCHOBAHMM MMEIOIIMXCS TAHHBIX, aHAJIM3UPOBATh PE3YJIbTATHI
Y KOPPEKTUPOBATH METObI PELICHHSI C YUETOM IMOITYYEHHBIX PE3YJIHTATOB;

pemaTh KauyeCTBEHHbIC 3a/laud, TpeOylollue MPUMEHEHUS 3HAHUW M3 Pa3HBIX
pa3nenoB Kypca (U3HKH, a TakKe HWHTErpald 3HAaHUW W3 JAPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IIMKJAa: BBICTPAUBATH JIOTMYECKYIO LEMOYKY pPacCyKICHUN
C HCTIOIb30BAaHUEM U3YUCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3HUECKUX SIBJICHUIA;

WCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MJs1 OOBACHEHHUS OCHOBHBIX NPUHIIUIIOB
paboThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHUCTB MU TEXHOJIOTHMUYECKUX
IIPOLIECCOB;

IPUBOIUTH TPUMEPHI BKJIAJa POCCUUCKHX M 3apyOekKHBIX YyUEHBIX-(U3UKOB
B Pa3BUTHE HAYKH, B OOBSICHEHUE NIPOLIECCOB OKPYKAIOIIEr0 MUPa, B PA3BUTHE TEXHUKH
U TEXHOJIOTHUM;

aHAJIM3UPOBaTh U OLIEHUBATh IIOCJHEACTBHS OBITOBOM M MPOHU3BOACTBEHHOM
JESTEIbHOCTH 4YEJIOBEKAa, CBA3aHHOW C (DU3MUECKUMU MPOIECCaMU, C MO3UIMMA
HKOJIOTMYECKOI O€30MMaCHOCTH, MPEACTABICHUH O pallMOHAIbHOM IIPUPOA0II0JIb30BaHNUM,
a TAK)KE Pa3yMHOM UCIIOJIb30BAHUY JOCTUKEHUN HAYKHA U TEXHOJIOTHUM JIJIs1 JATbHEUIIETO
pa3BUTHUS YETIOBEUYECKOI0 OOLIECTBA;

MPUMEHATh pa3IM4YHble CIOCcOoObl paboThl ¢ HHPOpManuend (PU3NYECKOro
COJIEpKaHUsI C MHCIIOJb30BAHHMEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTHMH,
OpU 3TOM MCIOJIb30BaTh COBPEMEHHbIE MH()OPMALMOHHBIE TEXHOJOTUHU ISl TOHUCKA,
nepepaboOTKh M TNPEAbSBICHUS Y4eOHOM M HAyYHO-TIOMYJSIpHOW UH(pOpMaIuH,
CTPYKTYpUPOBAaHUS M MHTEpPIpETalud HH(POpMalMM, TOITYYEHHOHM W3 Pa3IUYHBIX
MCTOYHHMKOB, KPUTUUYECKU aHAJIU3UPOBAThH MOJIyHaeMyl0 MH(OPMAIMIO U OLEHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOILIMXCS 3HAaHUH, TaK M Ha OCHOBE aHAJIW3a UCTOYHHKA
uH(bOpMaIINY;

MPOSIBJISITh OPraHU3alMOHHBIE M IIO3HABATENIbHBIE YMEHHUS CaMOCTOATEIbHOTO
NpUOOpPETEHUsI HOBBIX 3HAHMA B TMPOIECCE BBIIOJHEHHUS TPOEKTHBIX U Y4eOHO-
UCCIIEI0BATENbCKUX padoT;

paboTaTh B rpyIIeE C UCIOTHEHUEM Pa3IMYHBIX COLUMAIBHBIX POJIEH, TUIAHUPOBAThH
paboTy Tpynmbl, paLMOHATIBHO PACHPENENsATh JEATeIbHOCTh B HECTaHAAPTHBIX
CUTyallMsIX, OLICHMBAaThb BKJaJ KAKIOTO M3 YYaCTHUKOB TIPYNNbl B pEUICHUE
paccMaTpuBaeMou MPoOJIEMBbI;

OpOSIBISATH  MOTHBaLMIO K  Oyaymed npodeccuOHaJIbHON — IeATEeIbHOCTH
MO CHEIUATIBHOCTAM (PU3UKO-TEXHUYECKOTO TIPOQuIs.
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10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHBEIE BUJIBI 1€ATEIHHOCTH
pa3ziesioB U TEM [IporpammHoOe copepxaHue
/11 4acoB 0o0ydJaronmxcs

y4eOHOr0 npeaMeTa

Pa3znen 1. Hayunblii MeTOa I

O3HAHUS IPUP

04bI

11

HayuHslii MmeToz
MTO3HAHHUS IPUPOIBI

6

®dusuka — pyHIaMeHTalbHAsl HAyKa

o ipupone. HayuHblii MeTO1 O3HAHUSA
U METObl UCCIIEOBaHUS (PU3NUECKUX
SIBJICHUU.

OKCIEPUMEHT U TEOPUS B IIpOLIECCE
no3HaHus npupoasl. Habmonenue

U DKCIIEPUMEHT B (hU3HKE.

Cnioco0bl u3MepeHus pu3ndecKux
BEJMYMH (aHAJIOTOBbIE U LIU(PPOBHIE
U3MEpUTENIbHBIE TPUOOPHI,

KOMIIBIOTCPHBIC JaTYHNKOBEIC CI/ICTGMLI).

[TorpeumrHoct u3MepeHU GU3NUECKUX
BeTUYMH (a0COIOTHAS U
OTHOCHUTE/IbHAS).

MonaenupoBanue GU3NIECKUX SIBJICHUN
U TIpoIieccoB (MaTepuaabHas TOUKa,
a0COJIIOTHO TBEPIOE TEJNO, HAcaIbHAS
JKUJIKOCTh, UJCAJIbHBIN I'a3, TOUCYHBIN

3apsin). ['unore3a. @u3nveckuii 3aKoH,

VYyacTtue B IUCKYyCCUU O POJIU
¢uznueckoil reopun B GOpMUPOBAHUU
MpeACTaBICHUM 0 (PU3NYECKOU KapTUHE
MUpa, MECTE (PU3NUECKON KapTUHBI
MUpa B 001LEM psAJly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN
O IPUPOJE.

N3ydeHne NOHATUN «TUITOTE3a»,
«puznueckuii 3aKony», «puznueckas
TEOPUS».

PaccmoTpenue rpaHui MpUMEHUMOCTH
(bu3MYEeCKUX 3aKOHOB.

CpaBHeHME U3MEpEeHUN PU3UIECKUX
BEJINYMH IPY MOMOIIU aHAJIOTOBBIX

U U(POBBIX UBMEPUTETBHBIX
npuOOPOB, HATIPUMED, IIPU U3MEPEHUU
CUJIBI TOKA ¥ HaPSDKEHMS B LIENU
ITIOCTOSTHHOT'O TOKA MPH IIOMOIIA
aHAJIOrOBBIX U U(POBBIX
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IPaHULbI Er0 IPUMEHUMOCTH.
dusnyecKas Teopusl.

Ponb u mecto ¢pusuku B popMupoBaHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA,
B [IPAKTUYECKON AEATEIBHOCTH JIFOIEH

U3MEPUTENIbHBIX TPUOOPOB.

OcBoeHue crnocoOOB OLIEHKH
IIOIPEIIHOCTEN N3MEPEHUM.

OcBoeHne OCHOBHBIX MPHEMOB pabOTHI
¢ mudpoBoii TabopaTopueit o Gpusuke,
HanpuMep, IpU H3MEPEHUN (PU3UIECKIX
BEJIMYMH ITPH TOMOIIN KOMITBIOTEPHBIX
JaTIYHKOB

Htoro no paznerny 6
Pa3gen 2. Mexanuka
2.1 Kunemaruka 10 MexaHUYEeCKOE IBUKEHUE. [TpoBeeHE KOCBEHHBIX U3MEPEHUIN

OTHOCUTENIBHOCTh MEXaHUYECKOTO
nBwxkenusa. Cucrema oTrcuera.

[Ipsimast u 0OpaTHast 3aJ1a4u MEXaHUKH.
Paanyc-BekTop MarepuanbHOM TOUYKH,
€ro MPOEKIIMU HA OCH CUCTEMBI
KoopauHat. Tpaekropus.
[Tepemernienue, CKOPOCTh (CpeaHss
CKOpPOCTh, MTHOBEHHAsI CKOPOCTh )

Y YCKOPEHUE MaTEPUAJIbHOW TOUKH, UX
MPOEKIIMU HA OCU CUCTEMbI KOOPAWHAT.
CroxeHue nepeMeIieHnii u CI0KeHHe
CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
IIPSIMOJIMHENHOE JIBMYKECHUE.
3aBUCUMOCTh KOOPAUHAT, CKOPOCTH,
YCKOPEHUS U IyTH MaTEPUAIbHON TOUKU

MTHOBEHHOW CKOPOCTH M YCKOPEHUS
TeJla, B TOM YUCJIE YCKOPEHUS
CBOOOJTHOTO TAJICHUS, IPOBEICHHUE
WCCJICIOBAHUS 3aBUCUMOCTEN MEXKIY
(bU3NYSCKUMU BEIMYMHAMHU (TTyTH

OT BPEMECHH TIPU PaBHOYCKOPECHHOM
JIBI>KCHUH, TIEPHO1a 0OpalieHus
KOHHYECKOTO MasiTHUKA OT €ro
MapaMeTPOB) M OTIBITOB TIO IIPOBEPKE
MPEIJIOKEHHON THUITOTE3bI

IIPY U3YYCHUH PAaBHOYCKOPEHHOTO
MPAMOJIMHEHHOTO IBV)KCHHS, TBUKCHUS
TeJa, OPOIIEHHOTO0 TOPU30HTAIIBHO,
JBIDKEHUS TeJia 0 OKPYKHOCTH

C MOCTOSTHHOM 110 MOJYJIFO CKOPOCTHIO.
Onpenenenne abCOMOTHBIX
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OT BPEMEHHU U UX rpaPUKH.

CBoOoaHoe najieHue. Y CKOpeHue
CcBOOOHOTO TTafieHus. /[BiokeHue Tena,
OpOIIEHHOTO IO/ YIJIOM K TOPU30HTY.
3aBUCHUMOCTb KOOPAUHAT, CKOPOCTHU

Y YCKOPEHUS MaTepUalbHON TOUKHU

OT BPEMEHH U UX TpaduKHu.
KpuBonuneitnoe nBuxenue. [[prmxkeHue
MaTepUAIbHOM TOYKH 1O OKPY>KHOCTH.
YriioBas 1 IMHEHAs CKOpocTh. [lepron
U 4acTOoTa OOpallieHus.
LenTpocTpemurenbHOe (HOPMAILHOE),
KacaTelbHOE (TaHTeHIIUATBLHOE)

Y MOJTHOE YCKOPEHUE MaTepUaIbHON
TOYKH.

TexHuueckue ycTpoucTaa

U TEXHOJIOTHYECKHE MPOLIECCHI:
CIIUJIOMETP, ABUKEHUE CHAPSINIOB,
I[ETTHbIE, IECTEPEHYATHIC U PEMEHHbIC
nepeaayu, CKOpOCTHbIC TUPTHI

¥ OTHOCHUTEJIBHBIX MOTPEUTHOCTEH
U3MEpPEHUHN PU3NIECKUX BEIUYUH.
OneHka rpaHul] HOTrPEIIHOCTEN.
N3yyeHnue MoieNii CUCTEMBI OTCYETA,
CpPaBHEHME IIyTEH, TPACKTOPUH,
CKOPOCTEN ABUKEHUS OJTHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.
AHanu3 pa3HbIX CIOCOOOB
WCCJICIOBAHUS IBHXKCHHM.
PaccMmoTpenue npeenbHoro nepexo/ia
Y U3MEPEHNE MIHOBEHHOM CKOPOCTH.
MonenupoBaHue npeoOpa3oBaHUs
JNBVDKEHUH C UCIIOJIL30BAaHUEM
MEXaHU3MOB, U3YUECHHE
npeoOpa3oBaHUsl YIIIOBOM CKOPOCTH

B PELYKTOpE.

AHanu3 HanpaBJIeHUsI CKOPOCTH

MIPY IBYDKCHHH 110 OKPYKHOCTH.
Pemenue pacueTHbIX 33124 C SBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3UYECKON MOJIEITHIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT KHUHEMATHUKHU.

Pemenne kauecTBEeHHBIX 33714,
TPeOYIOMUX TPUMEHEHU S 3HAHU T

0 KMUHEMAaTHUKe.

OObsicHEHUE YCTPOWCTBA U MPUHIIMIIA
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JIEUCTBUS CIIUJIOMETPA, IIEIHBIX,
HIeCTepEHYAThIX M PEMEHHBIX Mepe/ay,
CKOPOCTHBIX JTU(TOB.

OObsicHEHUE ABMKCHUS CHAPSIJIOB.
OrnpeneneHue ycaoBUd IPUMEHUMOCTH
Mozelnel GUu3nIecKUX Tell U MPOLIeCCOB
(s1B7IEHUI): MaTepHUalibHAs TOYKA,
PaBHOYCKOPEHHOE JBUXCHHUE,
cBOOO/IHOE MaJICHUE.

Brimonnenne yaeOHbBIX 3aaHUH

Ha aHAJIN3 MEXaHWYECKUX MPOLIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHU U 3aKOHOB
KUHEMATUKU: OTHOCUTEIbHOCTD
MEXaHUUYECKOTO JIBMKEHUS, POPMYJIBI
KMHEMATUKW PABHOYCKOPEHHOTO
JBUKEHUS, IpeoOpa3oBanus [anuies
JUISl CKOPOCTH Y TIEPEMEILICHHUS.
Hcnons3zoBanue [ T-texnonoruii

pu paboTe ¢ TOMOJHUTEITLHBIMHU
HMCTOYHUKAMU UH(GOPMAIIUU TI0 TEME,
X KPUTUYECKHUM aHAJIN3 U OIICHKA
JIOCTOBEPHOCTH

2.2

JIlmHamuyKka

10

[Tepse1it 3akoH HeroTOHA.
NHepunaibHble CUCTEMBI OTCUETA.

[TpuHM oTHOCHUTENBLHOCTH [ anumes.

HGI/IHCpIII/IaJII)Hble CHUCTCMBI OTCUCTA

[TpoBeneHne KOCBEHHBIX U3MEPEHUIA
PABHOJEHUCTBYIOLIEH CHJI

1 K03 (HUIMEHTA TPEHUS CKOJIBKEHUS,
MIPOBEJICHUE UCCIIEA0BAHNUS

42




denepanbHas padboyas nporpamma | dusuka. 10—11 knaccel (yriayOaeHHBIH YPOBCHB )

(ompenenieHne, IPUMEPBHI).

Macca tena. Cuna. [Ipunnun
CYIIEPIIO3HULIMH CHIL.

Bropoi 3akon HeroTona

JUISI MATEPUAIIBHON TOYKHU.

Tperuit 3axkon Herotona

JUISI MATEPUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS.
OKBUBAJICHTHOCTh IPABUTALIMOHHOM

Y NHEPTHOW MACCBHI.

Cuna tsxecTu. 3aBUCUMOCTD YCKOPEHUS
CBOOO/IHOTO Na/IEHUS OT BBICOTHI

HaJl TOBEPXHOCTBIO IJIAHETHI U

OT reorpauuecKOM MUPOTHI.
JIBrKeHne HeOECHBIX TEN U UX
CIyTHUKOB. 3akoHbI Kemepa.

IIepBast kocMu4eCKasi CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.
Bec tena, nBHKyIerocs ¢ yCKOpeHueM.
Cuna tpenuns. Cyxoe Tpenue. Cuna
TPEHUS CKOJIBKECHHS M CHJIA TPEHUS
nokosi. Koapduuuent tpenus. Cuna
CONPOTHUBIIEHUS NIPU JIBH)KEHHUH TEJA

B JKUJIKOCTHU WJIM Ta3e, €€ 3aBUCUMOCTb
OT CKOPOCTH OTHOCUTEJIBHOTO
JBUKCHHSL.

Jasnenue. [ unpocrarnaeckoe
nasienue. Cuna Apxumena.

3aBHCHUMOCTEH (PU3NYECKUX BETMUUH
(cun ynpyroctu, BO3HUKAOLIUX

B IIpY’KUHE U PE3UHOBOM 00pa3sLe,

OT UX JAe(pOopMalliN) U ONBITOB

I10 IPOBEPKE NIPEII0KEHHON TUITOTE3bI
pU U3YYCHHUH JBUKCHHS OpycKa

10 HAKJIOHHOM IJIOCKOCTH, JBUKEHUS
CUCTEMBI CBA3aHHBIX TEJ, AehOpMAaLIIH
TEJL.

Omnpenenennue aOCOIOTHBIX

Y OTHOCUTEJIBHBIX NOTPEIIHOCTEN
U3MEPEHUHN PU3NYECKUX BEIUYHH.
OneHka rpaHul NOTPEIHOCTEN.
HccnenoBanue IBUXKEHHSI CUCTEMBI TE,
CBSA3aHHBIX HUTBIO, IEPEKUHYTON yepe3
JIETKU# OJIOK, TBMKEHUS OpycKa

I10 HAKJIOHHOM INIOCKOCTH

C MIEPEMEHHBIM KOA(P(PUIIMEHTOM TPEHUS,
JBUKEHUSA IPy3a Ha BAJly C TPEHUEM.
HaOmnronenne qBU>XeHUS TEI

B MHEPLUAIbHBIX U HEUHEPLIMAIBHBIX
CUCTEMaXx OTCUYETa, HallpUMEp, KaueHHUs
JBYX LIMJIMHJPOB UJIM IIapOB Pa3HON
MaccChl C OJUHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLIMATIBHOU
CUCTEMBI OTCYETA.

N3ydenne neHTpoOeKHBIX MEXaHU3MOB.
CpaBHEHHE CUJI TPEHUS TIOKOSI, KaUEeHUs
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TexHnueckne ycTpomcTBa

N TCXHOJIOTUYCCKHUC ITPOLCCCHI:

IMOAIINITHUKH, IBUKCHUC
HNCKYCCTBCHHLIX CIITYTHUKOB

Y CKOJIbKCHUSL.
Pemenne pacueTHbIX 3a/1a4 € IBHO
3aJITaHHOM ¥ HESIBHO 3aJJaHHOM
buznyecKoi MOAeNbIo

C HCTI0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT KHHEMATHKHU U THHAMUKH.
Pelienne kauecTBEHHBIX 3a/1a4,
TpeOYIOUIUX TPUMEHEHUS 3HAaHUHN

M0 KUHEMATUKE U JUHAMUKE.
OObsicHEHUE YCTPONUCTBA U TPUHITUTIA
JEUCTBUS MOAIINITHUKOB.

OObsicCHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Onpenenenue ycaoBUd IPUMEHUMOCTH
MoJieel PU3NUECKUX TeJl U MPOIECCOB
(s1BIEHMI): HHEpLIMATIbHASL CUCTEMA
oTcueTa, MaTepuaibHasi TOUKa,
a0CoJIFOTHO yripyTas Aedopmariusi.
BrimonHnenne yaeOHbBIX 3a1aHUH

Ha aHAJIN3 MEXAHUYECKUX MTPOIIECCOB
(s1BJICHUIT) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHU U 3aKOHOB
JWHAMUKU: TpU 3aKkoHa HerotoHa,
MPUHILINI OTHOCUTEIIBHOCTH

["anmuies, 3aKkOH BCEMUPHOTO
TATOTEHUSI.

PaGoTa B rpynmax npu o0CyKaeHUH
BOIIPOCOB MEXKIPEAMETHOTO XapaKTepa
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(manpumep, 1o TeMe «/[Brxenue
B IIPUPOJIEN)

2.3

Crartuka TBCPAOIro
TCIIa

AGCOIFOTHO TBEPJ0E TEIO.
[TocTynarenbHoE U BpallaTeabHOE
JIBUKEHHE TBEPJOro Tesna. MoMeHT
CHUJIbI OTHOCHUTEIJIBHO OCH BpPAaIICHUS.
[Ineyo cunbl. CloxeHue CHil,
MPUJIOKEHHBIX K TBEPAOMY TEIy.
IlenTp TsKECTH TENA.

YcnoBus PaBHOBCCHA TBCPAOIO TCIIA.

YcronunBoe, HEYCTOMYUBOE,
0e3pa3zIMYHOe PABHOBECHE.
TexHuyeckne yCcTporucTaa

U TEXHOJIOTHYECKHE MPOLIECCHI:
KPOHILUTENH, CTPOUTEBHBIN KPaH,
penieTyaTbie KOHCTPYKIIUH

[IpoBeneHne uccienoBaHus yCIOBUI
PABHOBECHS TBEPJIOTO TEJIA, UMEIOILETO
OCh BpallleHUs; KOHCTPYHUPOBAHUE
KPOHILUTEWHOB M pacyeT CUJl yIIPYyroCTH;
M3y4YEHHE YCTOMYUBOCTH TBEPIOTO TEINA,
HMMEIOIIETO IUIOIA/Ib OTIOPHL.

Pemienne pacueTHbIX 3a/1a4 C SIBHO
3aJJaHHOW U HESBHO 3a/1aHHOM
bu3YEeCcKON MOJIEIBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (OpMYJ CTaTHKHU.

Perienne kauecTBEHHBIX 3aj1a4,
TPEOYIONTUX TPUMECHEHUS 3HAHUHA

M0 CTaTHKe.

OObsicHEHUE YCTPOICTBA

Y IPUHIMAIIOB ICHCTBUS KPOHIITEHHA,
CTPOUTENILHOTO KpaHa, perieT4aThix
KOHCTPYKLUH.

OnpeneneHue ycaoBUl TPUMEHUMOCTH
MojeIeH (U3NISCKUX TeJl: aOCOFOTHO
TBEPAOE TETIO.

Brlinonnenue yueOHbIX 3aaHUi

Ha aHaJIM3 MEXaHUYECKUX MPOIECCOB
(sSIBJIGHMIT) C UCTIOIL30BAHHUEM
OCHOBHBIX MOJIOKEHUW U 3aKOHOB

45




denepanbHas padboyas nporpamma | dusuka. 10—11 knaccel (yriayOaeHHBIH YPOBCHB )

CTAaTUKU: YCJIIOBU PABHOBCCHUA TBEPAOI'O
TCJla

2.4

3aKOHBI COXPAHEHHUS B
MEXaHUKe

10

Nmmynbc MaTepruaibHON TOUYKH,
CHUCTEMBI MaTEPUAIIBHBIX TOUEK. LIeHTp
Macc CUCTEMbI MAaTEPUAIbHBIX TOYEK.
Teopema 0 IBHKEHUHU LIEHTPA Macc.
NmMmyibe cuibl 1 N3MEHEHUE HMITYJIbCA
Tena.

3aKOH COXpaHEHUS UMITYJIbCa.
PeakTuBHOE IBHKCHUE.

MoMeHT nmnyJibca MaTEpUaIbHON
Touku. [Ipencrasiienue o cOXxpaHeHUU
MOMEHTAa UMITYJIbCA B LIEHTPAJIbHBIX
MOJISAX.

PaboTa cumbl Ha MaJIOM ¥ HA KOHEYHOM
nepeMerieHud. ['paduueckoe
IpeICcTaBlIeHUE PaOOThI CHIIBI.
MOILIHOCTH CHUIIBI.

Kunernueckas sHeprust MmaTepuaibHON
To4KkH. Teopema 006 N3MCHEHUHN
KUHETUYECKOU IHEPIUU MaTepUAIbHON
TOYKH.

[ToreHunaNbHBIE U HEMTOTEHIIMAIbHBIE
cunsl. [loTeHIIManbHas SHEPTUsl.
[TorenuuanbHas YHEPTUS YIIPYTO
1e(OPMUPOBAHHON MPY>KUHBI.
[loreHumanbHas YHEPTUs TENA

[IpoBeneHme KOCBEHHBIX M3MEPEHUN
HUMITYJIbCa TeJla, KHHETHIeCKOU

Y TIOTEHIIMAJIbHON YHEPTUU Tela,
MOIIIHOCTH CHUJIBL; TPOBEJACHHE OIBITOB
10 TIPOBEPKE TPEITIOKCHHON TUTTOTE3bI
IPU U3yYEHUH PABHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBHKEHUS

¥ B3aUMOJCHCTBHUSA TEIL.

Omnpenenenue aOCOTIOTHBIX

¥ OTHOCUTEJILHBIX MOTPEITHOCTEN
HU3MEPCHHUI (PU3HUCCKUX BETHMYUNH.
OueHka rpaHul] NOTPEUIHOCTEN.
IIpoBenenune skciepumMeHTa

10 CPAaBHEHUIO M3MECHCHHUS UMITYJIbCA
TeJa ¢ UMITYJIbCOM CHJIbI, HK3MEHEHUSI
MOTCHITUATBHON YHEPTUH TIPYKUHBI

C pabOTOM CUJIBI TPEHHUSI.
HccnenoBanue coxpaHEHUSI UMITYJIbCa
P YIIPYTOM B3aMMO/ICHCTBHH,
COXpaHEHUS YIHEPTUU TIPU CBOOOTHOM
MaJICHAM.

Omnpenenenne pabOTHI CUITBI TPEHUS
NP JBIKEHUU TeJla M0 HAKJIOHHOU
MJIOCKOCTH.

Hab6nronenue u o0bsicHeHUE
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B OJTHOPOJAHOM I'PaBUTALIMIOHHOM TOJIE.
[ToreHuManbHas HEPTUS TENA

B TPABUTAI[MOHHOM I10JI€ OJHOPOIHOTO
mapa (BHyTPU U BHE I1apa).

Bropas kocMuueckast CKOpOCTb.
TpeThst KocMHUUYECKast CKOPOCTb.

CBs13b pabOTHl HENOTEHIIMAIBHBIX CHII
C U3MEHEHUEM MEXaHUUYECKOW SJHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHECHHUSI
MEXaHWYECKON IHEPTUH.

VYipyrue u Heynpyrue CTOIKHOBEHUS.
YpaBHenue bepHymm g uaeanbHON
KUIKOCTH KaK CJIEJICTBUE 3aKOHA
COXPaHEHUsI MEXaHUYECKON SHEPTUH.
TexHuueckue ycTpoucTaa

U TEXHOJOTUYECKHE MTPOLIECCHI:
JBIYKEHUE PAKET, BOJIOMET, KOIIED,
IPYXUHHBII TUCTOJIET, THPOCKOTI,
¢urypHoe kaTaHue Ha KOHbKaX

PEaKTUBHOTO IBUKEHUS.
Pemienre pacueTHbIX 3a/1a4 € SIBHO
3aJITaHHOM ¥ HESIBHO 3aJJaHHOM
buznyecKoi MoAenbIo

C MCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 HOpMyIJT MEXaHUKH.

Perenne kauecTBEHHBIX 3a/1a4,
TPeOYIOUIUX TPUMEHEHUS 3HAHUM

110 MEXaHMKE.

OOBsiCHEHUE TPUHIIUIIOB JEHCTBUS
BOJIOMETA, KOoTepa, IPY>KMHHOTO
MHUCTOJIETa, TUPOCKOIIA.

OOBbsicHEHUE ABUKEHUS PAKET,
(uUrypHoro KkaraHusi Ha KOHbKax.
OrnpeneneHue ycioBUi NPUMEHUMOCTH
MoJiesel PU3NUECKUX TeJl U IMPOIECCOB
(ssBNIEHMI ): aOCOTIOTHO yIIPyroe

1 a0COJIFOTHO HEYIIPYTO€ CTOJIKHOBCHHUSI.
BrimonHnenne yaeOHbBIX 3a1aHUI

Ha aHaJIU3 MEXaHUYECKHUX MPOIIECCOB
(sIBNIEHMUIT) C UCTIOL30BAaHUEM 3aKOHOB
COXpPaHEHUS B MEXAHHKE: 3aKOHBI
COXPaHEHUS UMIYJIbCA U MEXaHUUECKOI
SHEPI'HH, CBSA3b PAOOTHI CHJIBI C
M3MEHEHHEM MEXaHUUYeCKOM YHEPTrUun
Tena.

Hcnionp3oBanue | T-TexHonormit
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npu paboTe ¢ JOMONTHUTEIbHBIMU
MCTOYHUKAaMU UH()OPMAIINH 110 TEME,
VX KPUTUYECKUU aHAJIM3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pazgeny

35

Pasznen 3. MoJiekyJsipaasi pusuka U TepMo

AMHAMHUKA

3.1

OcCHOBBI
MOJIEKYJISIPHO-
KUHETUYECKON
TEOpUU

15

OCHOBHBIE TIOJIOKCHHS MOJICKYJIIPHO-
kunetnueckor Teopun (MKT), ux
omnbITHOE o0ocHOBaHue. uddy3us.
BpoyHoBckoe nBuxkeHue. XapakTep
JBIDKCHUS M B3aUMOJICHCTBUS YaCTHI]
BelecTBa. Mojienu CTpoeHus ra3oB,
KUIKOCTEH M TBEPIBIX TEJ

1 00BSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THUX Mojene. Macca

U pa3Mepbl MOJIEKYJT (aTOMOB).
KonunuecTtBo BemiecTna.

ITocrosannas ABoraapo.

TemnnoBoe paBHOBecue. TeMmeparypa

U criocoOnI ee u3mepenus. [llkana
temneparyp Llenbcusi.

Mopenp naeaiabHOIO ra3a

B MOJICKYJISIPHO-KMHETUYECKOU TEOPUH:
YaCTHIIBI Ta3a JBIKYTCS XaOTHICCKU

U HE B3aUMOJICUCTBYIOT JIPYT C IPYTOM.
["a30BbIC 3aKOHBI. Y paBHEHUE
MenneneeBa—Kaneiipona. AGComoTHAs

[IpoBeneHne n3mMepeHn NapamMmeTpoB
rasa, poBEJICHUE UCCIIEI0BaHUN
3aBUCUMOCTEH (PM3UUYECKUX BETUYNH

U ONBITOB IO MPOBEPKE MPEJI0KEHHON
TUIOTE3bl PU U3YYCHUH YCTAaHOBJICHHUS
TEIJIOBOTO PAaBHOBECHSI 1 H30MPOLIECCOB
B razax.

Onpenenenue aOCOIOTHBIX

Y OTHOCUTEIBHBIX MOTPEITHOCTEN
U3MEPEeHUM (PU3NUECKUX BETHYUUH.
OueHka rpaHul] NOTPEUIHOCTEN.
DKcnepuMeHTalIbHAS POBEPKa
YpaBHEHUS COCTOSTHUS UJI€aTIbHOTO ra3a.
N3ydenne Moene: IBUKEHUS YaCTHII
BEI[ECTBA, OPOYHOBCKOTO JBUKEHUSI.
onbiTa [lITepHa, KpUCTATTUYECKUX
PELIETOK.

Peliennie pacueTHbIX 3a/1a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3UIECKON MOJIETHIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
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TeMIiepaTypa (IKaaa TeMiepaTyp
KensBuna). 3akon /lanpToHa.
N3onpoueccsl B uACaIbHOM rase

C IMTOCTOSIHHBIM KOJIMYECTBOM BELIECTBA.
['paduueckoe npeacraBieHue
M30IPOLIECCOB: H30TEPMA, U30X0Pa,
n3o0apa.

CBsi3p MEXK/y TaBJICHUEM U CPEIHEN
KUHETUYECKOUN YHEPTUEH
MOCTYNAaTEIbHOTO TEMIOBOTO ABUKEHHUS
MOJIEKYJI UI€aIbHOTO ra3a

(OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-
KUHETHUYECKOU TEOPUU UICATBHOTO
rasa).

CBs13b a0COTIOTHOM TEMTIEPATYPHI
TEPMOJUHAMUYECKON CUCTEMBI

CO CpeHEeW KNHETUYECKON dHEepruen
MOCTYNaTEIbHOTO TETJIOBOTO ABUKECHUS
€€ YaCTHII.

TexHuuecKkue ycTpomucTaa

Y TEXHOJIOTHYECKHE MPOIIECCHI:
TEPMOMETp, OapOMETp, TIOJIYICHHE
HaHOMaTePHAJIOB

1 (hopMyIT MOJIEKYJIAPHOU (PUBHUKH.
Pemienne kauecTBEHHBIX 3324,
TpeOYIOIUX TPUMEHEHUS 3HaHUN

0 MOJIEKYJISIPHOU (DHU3HUKE.
OOBbscHeHne ycTpoiicTBa

Y MIPUHITUITIA IEUCTBUS TEPMOMETPA,
O6apomertpa.

OObsicHEHUE TTOTYYCHUS
HaHOMAaTEpPHUaJOB.

Onpenenenue ycIoBUHA NPUMEHUMOCTH
MoJienel PU3NUECKUX TeJl U MPOIECCOB
(s1B7IeHU): MoJienielt ras3a, JKUJIKOCTH U
TBEPJIOTO (KPUCTAINIMUECKOTO) Tea,
UJIeaJbHOrO rasa.

Brimonnenne yaeOHBIX 3a1aHUN

Ha aHaJIU3 TETUIOBBIX MPOILIECCOB
(s1BJIEHUIT) C UCTIOIB30BAHUEM
oCHOBHBIX noJjioxkeHnit MKT u 3akoHOB
MOJIEKYJISIPHOM (DU3UKU: CBSI3b JABJICHUS
WJI€aJIbHOTO Ta3a Co CpeaHen
KUHETUYECKOW YHEPTUEN TETIIOBOTO
JIBI)KCHUS U KOHIICHTpAIUEeH ero
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEILIECTBA
CO CpeHEN KUHETUYECKON dHEPTUEH
TEIJIOBOTO JIBMYKEHHUS €0 YaCTHII,
CBSI3b JaBJICHUS UJI€aJILHOIO T'a3a

C KOHLIEHTPALMEN MOJIEKYJI U €70
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TEMIIEPATypOM, YPAaBHEHHE
MenneneeBa—Kianeipona

3.2

TepmonrHaMuKa.
TermnoBrie MaIMHBI

20

Tepmoaunamuueckas (T/]) cuctema.
3ajaHue BHEIIHUX YCIIOBUN

IUISL TEPMOJAMHAMUAYECKON CUCTEMBI.
BHeninue u BHyTpEHHHE apamMeTPhI.
[TapameTpbl TEpMOTMHAMHUYECKOU
CHUCTEMBI KaK CpEeIHUE 3HAYCHHUS
BEJIMYMH, ONMHUCHIBAIOIINX €€ COCTOSIHUE
HAa MUKPOCKOITMYECKOM YPOBHE.
HyneBoe Hauao TepMoAMHAMUKH.
Camonpou3BoibHas pejakcaius
TEPMOJIMHAMHUYECKOU CUCTEMBI

K TETJIOBOMY PABHOBECHIO.

Mojenb neanbHOro rasa

B TEPMOJVHAMUKE — CUCTEMA
YPAaBHEHHI: ypaBHEHUE
MenpeneeBa—Kianeitpona

Y BBIPAXKCHHUE 111 BHYTPEHHEW SHEPTUH.
Y cnoBus NpUMEHUMOCTH 3TOW MOJICIIH:
HU3Kasi KOHIIEHTPAIUS 4YaCTHUIl, BBICOKHE
TeMneparypsl. BelpaxxeHue

JUI1 BHYTPEHHEN DHEPIUU
OJHOATOMHOT'O UJEAILHOTO Tra3a.
KBazucratnueckre u HeCTaTUUECKHE
IIPOLIECCHI.

DOnemeHTapHas pabota

N3mepenue yaenbHOM TeMI0EMKOCTH
Pa3HbBIX BEILIECTB, UX CPABHEHUE,
MIPOBEICHUE UCCIIEIOBaHUMN
3aBUCUMOCTEH (PM3NUECKUX BETUIHH
Y OTIBITOB MO MPOBEPKE MPEAIOKEHHON
TUIIOTE3bI TPU U3YUYEHUH MPOLIECCOB
TeriooOMeHa U ainabaTHOTO Mpoliecca.
Onpenenenue aOCOTIOTHBIX

Y OTHOCUTEIBHBIX MOTPENTHOCTEN
U3MEpEeHUM (PU3MUECKUX BEITHYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3yueHne B3auMOCBSI31 SHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOJACICTBUS
U TEMIIEpATyPhl KUTICHUS )KUIKOCTEH.
N3ydeHune TemioBbIX ABUTATENEH

C UCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MOJIETIEN.

HccnenoBanue pa3HbIX CIIOCOOOB
W3MEHEHUS BHYTPEHHEH SHEPrUH.
Peliennie pacueTHbIX 3a/1a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3UIECKOM MOJIEITBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
U GopMyJT MOJIEKYISIPHOM (PU3UKU

U TEPMOJNHAMUKHU.
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B TEpMOJIMHAMUKE. Bbruucienue
paboThI IO TpaduKy mporecca

Ha pV-auarpamme.

Temonepenayda kak ciocod M3MEHEHUS
BHYTPEHHEU dHEPIUu
TEPMOJIMHAMHYECKOU CUCTEMBbI

0e3 coBepIleHus padoTHhI.

KonBexk1iiusi, TEMI0MpoBOAHOCTb,
U3ITy4YEHHE.

KonmuecTBo TEMNOTHL

TennoeMKkocTh Tena. Y ieabHas

Y MOJISIpPHAsI TEIJIOEMKOCTH BEIIECTBA.
VYpaBuenue Maiiepa. Y aenbHas TemioTa
cropanus ToriMBa. Pacuer kojquyecTBa
TEIUTIOTHI MPU TEILIONEpEaaye.
ITonsTue 06 aguabaTHOM MpoIecce.
[IepBbIit 3aKOH TEPMOAUHAMUKH.
BuyTpeHnHss sHeprus.

KonuuectBo TemnoTsl u pabota

KaK MEpbl U3MEHEHUSI BHYTPEHHEN
SHEPIrUM TEPMOAUHAMUYECKON
CUCTEMBI.

BTopoii 3aKk0H TepMOIUHAMUKHI

JUIsl PABHOBECHBIX MPOIIECCOB: Uyepes
3a/IaHHOE PABHOBECHOE COCTOSTHUE
TEPMOJIMHAMHYECKOU CUCTEMBbI
IPOXOJIUT €IMHCTBEHHAs ainadara.

Pelienne kauecTBEHHBIX 3aJ1a4,
TPEOYIOMUX TPUMEHEHHUS 3HAHUHT

M0 MOJICKYJISIPHOM (pU3UKE

U TEPMOJIMHAMUKE.

OObsicHEeHUE YCTPOMUCTBA U TPUHITUTIA
JIEUCTBUS XOJIOAUIIBbHUKA,
KOHJIUIIMOHEPA, TU3EIHHOTO

1 KapOIOpaTOPHOIO IBUTATENIEH,
NapoBOW TypOUHBI.

OObsicHEHUE TIOTYUYECHUSI CBEPXHUZKUX
TEeMIEPaTyp, YTUIN3ALUHN «TETLIOBBIX)
OTXOJIOB C UCIIOJb30BAHUEM TEIJIOBOTO
Hacoca, yTUiIn3aiu OM00praHudecKoro
TOIUJIMBA JIJIsl BHIPAOOTKHU «TEIJIOBOM»
U BJIIEKTPOIHEPTUH.

BrimonHenne yueOHbIX 3a1aHUM

Ha aHaJIA3 TETJIOBBIX TPOIIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
oCHOBHBIX nosiokeHud MKT u 3akoHOB
MOJIEKYJISIPHOUN (DUBUKH U
TEPMOJMHAMUKHU: MIEPBBIN 3aKOH
TEPMOJMHAMUKHU, 3aKOH COXPaHCHUS
SHEPIruM B TEIUIOBBIX MpOlieccax.
Hcnons3zoBanue [ T-Trexnonorunii

pu paboTe ¢ T0NOJIHUTETbHBIMU
MCTOYHUKAMU UH(OPMAIIIH 110 TEME,
UX KPUTUYECKUM aHAIU3 U OLICHKA
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AOGcoiroTHas TemMmeparypa.
Bropoli 3ak0H TeEpMOIUHAMUKHI
JUTSI HEPaBHOBECHBIX MTPOIIECCOB:
HEBO3MOYKHO TIEpeIaTh TEIUIOTY
oT 0oJIee X0JIOHOTO Teia K OoJee
HarpeToMy 0e3 KOMIIeHCaIlUN
(Knaysuyc). HeobpatumocThb
IPUPOIHBIX TIPOIIECCOB.

HpI/IHI_[I/IHBI I[GﬁCTBHH TCIIJIOBBIX MAallIWH.

KIII.

MakcumanbsHoe 3HaueHue KII/I.

ukn Kapho.

DKOJOTMYECKHUE ACTICKThI
VCTI0JIb30BAHUS TEIJIOBBIX JIBUTATEIICH.
TennoBoe 3arps3HEHUE OKPYKAIOIIEN
Cpenbl.

TexHuueckne ycTpoucTaa

Y TEXHOJIOTUYECKUE MPOLIECCHI:
XOJIOMUIBHUK, KOHAUIIUOHED,
JU3EIbHBIN 1 KapOrOpaTOpHBIN
JIBUTATeld, TTapoBas TypOuHa,
MOJIyYEHHUE CBEPXHU3KUX TEMIEPATyp,
YTUJIN3ALHS «TEIIOBBIX» OTXOJI0B

C UCTI0JIb30BAaHUEM TETIJIOBOTO HACOCA,
yTHIIM3ausl OMOOPTaHUYECKOTrO
TOILJIMBA JIJIs1 BHIPAOOTKHU «TEIJIOBOM»
Y 3JIEKTPOIHEPTUU

JIOCTOBEPHOCTH.

AHanu3 1 o1leHKa NOCIeICTBUMN
HCIIOJIb30BaHMs TEIJIOBBIX JBUTaTEIICH
Y TETJIOBOTO 3arpA3HEHUS OKPYKAIOIIEH
Cpellibl C MO3UIIAN SKOJIOTUYECKON
0€3011aCHOCTH; TIPEICTaBICHUI

0 PallMOHAIBHOM MPUPOJIONIOIB30BAHUT
(B mIporiecce moATOTOBKH COOOIIECHHH,
BBITIOJTHEHUN TPYIMIOBBIX TPOEKTOB)
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3.3

ArperaTHble
COCTOSIHMSI BEIIECTBA.
@da30BbIE NEPEXOABI

14

[TapooOpa3oBaHue 1 KOHICHCAITUSI.
Ucnapenne u kunenue. Y genpHas
TEIJIOTa TapooOpa3oBaHUsI.
HacebImieHHble 1 HEHACHIIIICHHBIE Taphl.
KauecTtBeHHast 3aBUCUMOCTD MJIOTHOCTH
U JIaBJICHUS HACBILIIEHHOTO Tapa

OT TEMIIEPATYPhI, UX HE3ABUCUMOCTD

0T 00'beMa HACHIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIEPATYPhI KUTICHUS
OT J1aBJICHUS B KUJIKOCTH.

Brnaxxnocts Bo3myxa. AGCOIIOTHAS

Y OTHOCUTEJIbHAS BIAXKHOCTb.

TBepnoe teno. Kpucramnuueckue

U aMopdHBIe Tena. AHU30TPOIHUS
CBOMCTB KpucTajuioB. [1naBieHue

Y KpUCTa/IU3alus. Y AebHas TEIIoTa
iaieHus. Cyomumarnus.
Jedbopmanuu TBEpAOTO Tea.
Pactskenue u cxxatue. Cnsur. Monynb
HOnra. [Ipenen ynpyrux aedopmarimii.
TennoBoe paclIMPEHNUE KUIKOCTEN

U TBEPAbIX T€Jl, 00BEMHOE U JIMHEWHOE
pacupenre. AHTapMOHH3M TETUIOBBIX
KOJIeOaHUI YaCTHII BEIIECTBA KaK
NpUYMHA TETJIOBOTO PACIIUPEHUS TEl
(Ha Ka4eCTBEHHOM YpPOBHE).
[IpeoOpazoBanue sHepruu B ha30BbIX

HaOntonenue cBOCTB HACKIIIIEHHBIX
NapoB, MaJIbIX JAehopMaInii,
MPOBE/ICHNE KOCBEHHBIX U3MEPEHUN
yAEITBbHON TEeTUTOTHI IUIABJICHUS JIb/IA,
a0COJIIOTHOM BJIaXXHOCTH BO31yXa,
K03 GUIIIEHTA TOBEPXHOCTHOTO
HaTsDKeHus, Moays FOHra.

N3yuenune 3akoHOMEPHOCTEN UCTIapeHus
Y KATICHHSI )KUJIKOCTEH, B TOM YHCTIe
KUTICHUS TIPU MMOHUKEHHOM JIaBJICHUH,
HarpeBaHUs U TUIaBJICHUS
KPUCTAJUTMYECKOTO BEILIECTRA,

KA PHBIX SIBICHUHN, CMaulBaHUSI.
[IpoBeneHue ONBITOB C MBUTLHBIMU
TJICHKaMH.

Hccnenosanue moaenu
HEHBIOTOHOBCKOM KUJIKOCTH.
Pemenne pacueTHBIX 33124 C SBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3UYECKON MOJIEITHIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJ MOJIEKYJISIpHOU (PU3MKH

Y TEPMOJIMHAMUKH.

Pemenne kauecTBEeHHBIX 33714,
TPeOYIOMUX TPUMEHEHU S 3HAHU T

M0 MOJIEKYJISIPHOM (pU3UKe

U TEPMOJNHAMUKE.

53



denepanbHas padboyas nporpamma | dusuka. 10—11 knaccel (yriayOaeHHBIH YPOBCHB )

repexoaax.

VYpaBHeHuUe TEIIOBOro OanaHca.
IIoBepXHOCTHOE HATSKEHUE.
Koaddumment noBepXxHOCTHOTO
HaTsDKeHUs. Kanvuisipabie sBiaeHuUs.
JlaByieHue noJ1 UCKpUBJIIEHHOU
MMOBEPXHOCTHIO KUJKOCTH.

®opmyna Jlarmaca.

TexHuueckue ycTpoucTaa

Y TEXHOJIOTUYECKHUE ITPOLECCHL: KUJIKUE
KPUCTAJLJIbI, COBPEMEHHBIE MATEPUATIBI

OOBsicHEHNE OCHOBHBIX MPUHIIUIIOB
CTPOCHHUS KUAKUX KPUCTAILIOB,
MOJTYYEHHSI COBPEMEHHBIX MATEPHAIIOB.
OnpeneneHue ycaoBUd IPUMEHUMOCTH
Mozelnel GU3nIeCcKUX Tell U POLIECCOB
(ABJICHUI): MOJIENICH Ta3a, )KUJIKOCTH

U TBEPJIOTO (KPUCTAIIMYECKOT0) Tea,
UJIeaJIbHOTO rasa.

Brinonnenue y4eOHbIX 3a1aHUN

Ha aHaJIU3 TETUIOBBIX MPOIIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
oCHOBHBIX nosiokeHud MKT u 3akoHOB
MOJICKYJIAPHOUN (PU3HUKHU U
TEPMOJUHAMUKU: CBSI3b JABJICHUS
UJICaJIbHOTO ra3a ¢ KOHLUEHTpalei
MOJIEKYJI M €T0 TEMIIEPATYPOH,
ypaBHeHue MeHnneneeBa—Knaneiipona,
MEePBbII 3aKOH TEPMOJUHAMHUKHU.
PaboTa B rpynmnax npu o0CykJ1eHUN
BOIIPOCOB MEKIPEIMETHOTO XapaKTepa
(manmpumep, no teme «TemnoooMeH

B YKUBOU MPUPOJIEN»)

Hroro no pazneny 49
Pa3znen 4. JaexkTpoguHaMuKa
4.1 | DnexTpuueckoe noje 24 DJIEKTPU3aLMS TEN U €€ MTPOSIBICHMUS. [IpoBeneHNne KOCBEHHBIX U3MEPEHUN U

DIeKkTpuueckuii 3apsij. JIBa Buaa
3JIEKTPUYECKUX 3apsaaoB. [IpoBogHuKY,

OTIBITOB IO MTPOBEPKE MPETI0KEHHON
TUNIOTE3bI TPU U3YUEHUU
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JTABJICKTPUKU U TTOJTYITPOBOJHUKH.
DJIeMEHTapHbBIN JIEKTPUUECKUM 3apsil.
3aKOH COXpaHEHUS AIEKTPUUECKOTO
3apsa.

BzaumopericTBue 3apsioB.

Toueunsle 3apsiabl. 3akoH KyioHa.
Dnektpuueckoe nose. Ero nercreue

Ha DJICKTPUUYECKUE 3apsiIbl.
HanpsykeHHOCTB 3JIEKTPHUYECKOTO ITOJIS.
[TpoOueIit 3apsi. JIunuu
HANPSKEHHOCTH 3JIEKTPUYECKOTO MOJISI.
OnHOPOIHOE ANEKTPUUYECKOE TOJIE.
[ToreHManbHOCTH
3JIEKTPOCTATUYECKOTO 1oJIsl. Pa3HOCTH
IIOTEHIIMAJIOB U HAIIPSKEHUE.
[TorenuuanbHas YHEPrus 3apaaa

B DJIEKTPOCTATUYECKOM TIOJIE.
[ToreHuuan 3MeKTpOCTATUYECKOTO TOJIS.
CBs13b HAIPSKEHHOCTH MOJIS U PA3HOCTH
MOTEHIMAJIOB JIJISI 3JIEKTPOCTATUYECKOTO
noJist (Kak OJTHOPOJIHOTO, TaK

Y HEOJHOPOHOTO).

[IpuHUKn cynepno3uuun
BJIEKTPUYECKUX TIOJIEH.

[Tone Toueunoro 3apsiaa. [lome
paBHOMEPHO 3apsikeHHOM cdepsl. [Toe
PaBHOMEPHO 3apsKEHHOTO TT0 00BEMY

B3aUMOJICUCTBUS 3apSyKEHHBIX TEI,
3apsiia KOHAEHcaTopa,
MOCJIEA0BATEIBHOTIO COEIUHEHUS
KOHJICHCATOPOB.

Onpenenenne abCOIOTHBIX

Y OTHOCUTEJIBHBIX MOTPEITHOCTEN
U3MEPEHUHN PU3NYECKUX BEIUYHH.
OneHka rpaHul NOTPEIHOCTEN.
Habntoienue npeBpalieHus SHEpTruu
3apSYKEHHOT0 KOHJIEHCATOPa B SHEPTHUIO
M3JIyYEHUs CBETOANO/IA, UCCICTOBAHNE
pa3psiia KOHJIEHCATOpa Yepe3 pe3UCTop.
N3ydenue 3aBUCUMOCTH
AIEKTPOEMKOCTH INIOCKOTO
KOH/IEHCATOpa OT IUIOIIA/IN IIJIaCTHH,
PACCTOSIHUSI MEXITY HUMU

U AUDJIEKTPUYECKON IPOHNLIAEMOCTH.
N3ydeHne KapTuH JUHUN
HaIPSHKEHHOCTH 3JIEKTPUYECKOTO TOJIS
TOYEYHOTO 3apsJa, PABHOMEPHO
3apsKEHHOM cepbl, pPABHOMEPHO
3apsKEHHOT0 0 00beMy 11apa,
PaBHOMEPHO 3apsyKEHHOU O€CKOHEYHOM
MJIOCKOCTH U SKBUIIOTEHIIMAJIbHBIX
ITOBEPXHOCTEN.

Pemenune pacueTHbIX 3a71a4 C SIBHO
3a1aHHOM W HESIBHO 3aJaHHOMN
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mapa. [lone paBHOMEPHO 3apsKEHHOU
6eckoHeyHOU MIocKocTH. KapTunsl
JIMHUW HANPSDKEHHOCTH 3TUX MOJIEH

N OKBHUIIOTCHIMAJIBHBIX HOBerHOCTGﬁ.

IIpOBOIHHUKH B JIEKTPOCTATUIECKOM
1oJie. Y CIIOBHE paBHOBECHS 3aps1/IOB.
JINBIIEKTPUKY B 3JIEKTPOCTATUYECKOM
none. Jusmekrtpuaeckas
IPOHULIAEMOCTD BEILIECTBA.
Konnencarop. DIEeKTpOEMKOCTb
KOHJIEHCATOpa. DIIEKTPOEMKOCTh
IUIOCKOTO KOHJIEHCATOpA.
[TapannensHOE COeTMHEHNE
KOHJICHCATOPOB.

ITocaenoBaTeabHOE COEAMHECHUE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHIEHCaTopa.
JIBrKEHHE 3apsSyKEHHOM YaCTUIIbI

B OJTHOPOZAHOM 3JIEKTPUYECKOM IIOJIE.
TexHuyeckue yCTporucTaa

U TEXHOJIOTUYECKUE MPOLECCHI:
ANEKTPOCKOII, 3JEKTPOMETP,
ANEKTPOCTATUYECKAS 3AIIUTA,
3a3eMJICHUE AJIEKTPOIIPUOOPOB,
KOHJIEHCATOPBbI, TEHEPATOP

Ban ne I'paada

buznueckoit MoIebIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOpMYIT IEKTPOCTATUKH.

Pelenne kauecTBEeHHBIX 3aj1a4,
TpeOYIOIIUX TPUMEHEHUS 3HAHU N

O DJIEKTPOCTATHKE.

OOBbsicHEHUE yCTpOICTBa

U TIPUHITUTIA JIEHCTBUS JIEKTPOCKOTIIA,
AIIEKTPOMETPA, KOHJIEHCATOPOB,
reHeparopa Ban ne I'paada.
OObsicHeHuE pabOTHI
AJEKTPOCTATUYECKOM 3aIUTHI,
3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Onpenenenue ycioBUHA NPUMEHUMOCTH
Mojenel (PU3NIECKUX TeJl: TOUYCTHBIN
3apsii, OHHOPOJIHOE AIIEKTPUUECKOE
noJe.

Brinonxnenue yaeOHbIX 3aaHUN

Ha aHaJIU3 JICKTPUUYECKUX MPOIECCOB
(sIBJIEHHIT) C UCTIOJIL30BAHUEM
OCHOBHBIX TIOJIOKCHUI U 3aKOHOB
ANEKTPOAMHAMUKH: 3aKOH COXPAHEHUS
AIEKTPUUECKOTO 3apsifa, 3akoH KyroHa,
MOTCHIIMATLHOCTD
AIIEKTPOCTATHYCCKOTO TTOJISI, IIPUHITUTT
CYTIEPIIO3UIINH JICKTPUICCKUX TOJICH.
UcnonwzoBanue I T-rexHonoruit
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npu paboTe ¢ JOMONTHUTEIbHBIMU
MCTOYHUKAaMU UH()OPMAIINH 110 TEME,
VX KPUTUYECKUU aHAJIM3 U OLICHKA
JIOCTOBEPHOCTH

4.2

IlocTogHHBINA
AIEKTPUUYECKHUHN TOK

24

Cuna Toka. [TocTOSHHBIN TOK.
YcnoBus CylecTBOBaHUS MOCTOSSHHOTO

QJICKTPHUYCCKOT'O TOKA. HMcTouHukM TOKA.

Hanpsixenune U u 9J1C E.

3akoH OMa [ y4acTKa LEeTu.
DJIEKTPUYECKOE COMTPOTUBIICHUE.
3aBUCHUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TIPOBOJIHUKA OT €ro
JUTMHBI U TUIOLIAU [TONIEPEYHOTO
ceyeHus. Y 1eJIbHOE COMPOTUBIICHUE
BEIIECTBA.

[TocnenoBarenbHOE, TApaIENbHOE,
CMEIIIaHHOE COCIMHEHUE MMPOBOHUKOB.
PacueT pa3BeTBIEHHBIX AIEKTPUUECKUX
nenei. [Ipasmna Kupxroda.

PaboTa amexkTpuueckoro Toka.

3akoH J[xoynsa-Jlenna.

MOUTHOCTB ANEKTPUUYECKOTO TOKA.
TennoBas MOIIHOCTb, BbLAEsIEMAsT

Ha PE3UCTOpE.

DJ1C u BHyTpEeHHEE CONTPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH Oma

JUISl TIOJTHOM (3aMKHYTOM)

[IpoBeneHne MpSIMbIX U3MEPEHUM CHITBI
TOKa W HAIPSIKEHU S, KOCBEHHBIX
M3MEPEHUH YJEIBbHOTO CONPOTUBIICHHUS,
OJIC 1 BHYTPEHHETO CONPOTUBIICHUS
HMCTOYHUKA TOKA, TPOBEACHUE
HCCJIEIOBAHUM 3aBUCUMOCTEMN
(bU3UYECKUX BETUYUH U OTBITOB

T10 MPOBEPKE MPETI0KEHHOU TUITOTE3bI
MIPU U3YUYEHUH IIeTIed TOCTOSTHHOTO
TOKa.

Onpenenenue abCOIOTHBIX

Y OTHOCHUTEIBHBIX MTOTPEITHOCTEH
U3MEpPEHUN PU3NUYECKUX BEJIMUHH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3yueHne KOpoTKOTO 3aMbIKaHUS
rajbBaHMYECKOI0 2JIEMEHTA 1 OLICHKA
BHYTPEHHETO CONPOTUBJICHUSI.
Pemienue pacueTHbBIX 3a/1a4 € IBHO
3aJJaHHOU U HESIBHO 3aJITaHHOU
(bU3UYECKON MOJIEITHIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (GOpMYJI TOCTOSTHHOTO TOKA.
Pemienue kauecTBEHHBIX 337124,

57




denepanbHas padboyas nporpamma | dusuka. 10—11 knaccel (yriayOaeHHBIH YPOBCHB )

3JIEKTPUYECKOMN 1enu. MOnHOCTh
UCTOYHUKA TOKa. KOpoTKO€E 3amMbIKaHHE.
KonnencaTtop B ienu mocTOSIHHOTO
TOKA.

TexHnueckne ycTpoucTBa

Y TEXHOJIOTUYECKUE MPOLIECCHI:
aMIiepMeTp, BOJIBTMETP, PEOCTAT,
CUETYHK JIEKTPUYECKOU SHEPTUHU

TpeOYIOIIUX TPUMEHEHU S 3HAHU N

Y 3aKOHOB IOCTOSIHHOT'O TOKA.
OObsicHEeHUE YCTPOMUCTBA U TPUHITUTIA
JIEHCTBUS aMIIEPMETpPa, BOJIbTMETPA,
peocTara, CYETUHUKA IIEKTPUYECKON
SHEPTUH.

Brimonnenne yaeOHbBIX 3aaHUH
HAa aHAJIA3 AJICKTPUUYECKHUX MPOLIECCOB

(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIOKEHUI U 3aKOHOB
AJIEKTPOAMHAMUKH: 3aKOHBI OMa

JUISl y4acTKa LeNH U JUIsl 3aMKHYTOM
AJIEKTPUYECKOM LETH, 3aKOH
Jxoyns—JIenna.

PaboTa B rpynmnax npu o0CykJ1eHUN
BOITPOCOB MEXIIPEMETHOT O XapaKTepa
(Hanpumep, 1o TeMe «IIEKTPUUYECKUE
SBJICHUS B IPUPOED)

4.3

Toku B pa3InuHbIX
cpenax

DJIeKTpUYECKasi HPOBOJIUMOCTb
Pa3IMYHBIX BELIECTB. DJICKTPOHHAS
IPOBOJUMOCTB TBEPBIX METAIIJIOB.
3aBUCUMOCTB CONPOTUBIIEHUS METAJIJIOB
oT TeMIiiepaTypbl. CBEpXIPOBOIUMOCTb.
DNEeKTPUYECKUN TOK B BAKYyME.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. Co6CcTBEeHHAS

Y IPUMECHAs IPOBOAUMOCTh

[IpoBeneHre KOCBEHHBIX U3MEPEHUN U
HCCIEeI0BAHUN 3aBUCUMOCTEHN

MeXy (prU3nIecKUMH BeTUYNHAMU
MIPU U3YYECHUH MPOIECCOB MPOTEKAHUS
AJIEKTPUYECKOTO TOKa B MeTaslax,
AIEKTPOJIUTAX U MOJYIPOBOTHUKAX.
Omnpenenenue aOCOTIOTHBIX

1 OTHOCUTEIBHBIX MOTPEITHOCTEN
HU3MEpPEHUN PU3UUYECKUX BEJIMYHH.
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MOTYNPOBOJHUKOB. CBOICTBA
p-n-nepexoa. I1oynpoBoTHUKOBBIE
pUOOPBI.

DIIEKTPUYECKUM TOK B DJIICKTPOJIUTAX.
DIIEKTPOJIUTAYECKAS TUCCOLIUALIUS.
DnekTpoin3. 3akoHbl Papajes

JUTSL JIEKTPOJIN3A.

DIIEKTPUYECKHM TOK B ra3ax.
CamocTosTeTbHBIN

Y HECAMOCTOSITEILHBIN pa3psil.
PaznuyHbie TUITBI CAMOCTOATEIBHOTO
pazpsaa. Momuus. [1nazma.
TexHuueckne ycTpoucTaa

Y IPAKTHYECKOE TPUMEHEHHE:
razopaspsiIHbIC JIAMIIbI, YJIEKTPOHHO-
JTy4eBas TpyOKa, MOJyNPOBOHUKOBBIC
npuOOPHL: U0, TPAH3UCTOD,
dboToAMOI, CBETOIMO/, TaJibBaHUKA,
paduHUpOBaHUE ME/IH, BHITIIABKA
AITIOMUHUS, DJIEKTPOHHAS] MUKPOCKOTIHS

OueHka rpaHul] NOTrPEeIIHOCTEN.
HaOmronenue ainexkTposnsa, u3ydeHue
1 00BSICHEHHE MMPOBOIUMOCTH
AIEKTPOJIUTOB, SKCIIEPUMEHTATBHOE
M3y4E€HHUE 3aKOHOB AJIEKTPOJIN3a
®dapanes.

CHsTHE BOJIBT-aMIIEPHOM
XapaKTePUCTUKHU JUOJIA.

CpaBHeHUE MPOBOIMMOCTU METAJIIOB
Y TIOJTYTIPOBOHUKOB.

N3yueHnne uckpoBoro paspsia

Y IIPOBOAMMOCTH BO3/1yXa.

Petienne pacueTHbIX 3a/1a4 C SIBHO
3aJJaHHON U HESIBHO 3aJIJaHHOU
(hU3UYECKOM MOJIEIBIO

C UCIOJIb30BaHUEM 3aKOHOMEPHOCTEN
MMOCTOSTHHOT'O TOKA B Pa3JIMYHbBIX CpEax.
Pemienne kauecTBEHHBIX 3aj1a4,
TPEOYIOITUX TPUMEHCHUS
3aKOHOMEPHOCTEHN MOCTOSTHHOTO TOKA
B Pa3NIMYHBIX cpeax.

OOBsiCHEHHE YCTPONCTBA U TIPUHITUTIA
JIEUCTBUS ra30pa3psIHbIX JIaMII,
AJNIEKTPOHHO-TY4YeBOI TpyOKH,
MOJTyITPOBOTHUKOBBIX TPHUOOPOB: AMO/IA,
TpaH3ucTOpa, POTOANO 1A, CBETOAMOIA.
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OOBbscHEHUE CYTH MPOIIECCOB:
rajbBaHuKH, pahUHUPOBAHUS ME]IH,
BBITUIABKH aJTFOMUHUS, SIEKTPOHHOM
MUKPOCKOITHH

Htoro no pazneny o4

Pasznen 5. ®uznuecknii NPaKTHKYM

5.1 | ®usnueckuit 16 Cnoco0bl n3mepeHust GU3nIecKux [IpoBeneHre KOCBEHHBIX U3MEPEHUH,

PaKTUKYM BEJIMYMH C UCIIOIb30BAHUEM UCCJIEIOBAHUN 3aBUCUMOCTEN

aHAJIOTOBBIX U LIU(PPOBBIX (bu3NYECKUX BEJIINYMH, IPOBEPKA
M3MEPUTEIIbHBIX PUOOPOB MPEIIOKEHHBIX TUIIOTES
Y KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM. | (BBIOOD U3 pabOT, OMMMCAHHBIX
AOGCOIIIOTHBIE U OTHOCUTEIIBLHBIE B TEMAaTUYECKHUX pa3esax
MOTPEHIHOCTH U3MEPEHUN PU3NUECKUX | «YUEHHYECKHM DKCIIEPUMEHT,
Beau4uH. OLIeHKa IPaHuLL nabopaTopHble paOOThI, MPAKTHUKYM)
MIOrPENTHOCTEN

Hroro no pazaeny 16

Pe3epBHOE Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB IIO ITPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3/iesioB U TeEM [IporpammHoOe conepkanue
/11 4acoB 0o0ydJaronmxcs

y4eOHOT O MpeaMeTa

Pasznen 1. DnexkTpoauHamMuka

1.1 MarauTHoe noJjie

14

B3aumopericTBre NOCTOSHHBIX
MarHuTOB U MPOBOJHUKOB C TOKOM.
MarnautHoe nojsie. Bektop MarHuTHOU
uHayKuud. [IpuHun cynepno3unuu
MAarHUTHBIX MOJIeH. JINHUM MarHUTHOM
VUHIYKIWU.

MarsuutHoe€ 1oJie TPOBOIHUKA C TOKOM
(OpsIMOTO TPOBOJAHUKA, KATYIIIKU

U KpyroBoro BuTka). OnsIT Dpcrena.
Cuna Amrmiepa, ee HaIrpaBJICHHE

U MOAYJIb.

Cuna JlopeH1ia, ee HapaBIICHHUE

Y MOZYJIb. JIBUJKEHUE 3apsyKEHHOU
YacCTHULIbl B OJTHOPOJHOM MAarHUTHOM
nosie. Pabota cuiibl JlopeHia.
MarauTHoOE noJie B BEIIECTBE.
deppoOMarHeTUKy, napa-

U JMaMarHeTUKH.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKUE MTPOIIECCHI:
MIPUMEHEHUE MOCTOSHHBIX MArHUTOB,

[IpoBeneHre KOCBEHHBIX U3MEPEHUN
cuibl AMIiepa, IpoBEICHNE
UCCJIEIOBAHUS 3aBUCUMOCTEN MEXIY
(Gu3MYECKUMHU BEIMUYMHAMU U OIIBITOB
10 IPOBEPKE NPEITIOKEHHON TUITOTE3bI
IIPU U3YYECHHUH JICHCTBHS IIOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM,
B3aUMOJICUCTBUS IPOBOJHUKA

C MarHUTHBIM TIOJIEM.

Onpenenenue aOCOTIOTHBIX

Y OTHOCUTEJIBHBIX MOTPEIIHOCTEN
U3MEPEHUHN PU3NYECKUX BEIUYHH.
OneHka rpaHul NOTPEMIHOCTEN.
HccnenoBaHre MAarHUTHOTO TOJIS
MIOCTOSIHHBIX MarHUTOB, CBOMCTB
(beppoMarHeTuKoB.

Onpenenenue ycioBUNA NPUMEHUMOCTH
MOJIEJIA OJTHOPOJTHOTO MAarHUTHOIO
TOJISL.

Onpenenenre HaNpapIeHU UHAYKIUN
MAarHUTHOTO MOJIS IPOBOJAHKUKA C TOKOM,
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3NIEKTPOMATHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOJBUTATENb SKOOU, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUI

cuibl Amriepa u cuiel JlopeHua.
N3yuenne KapTUHBI TMHUN UHAYKIIUN
MarHuTHOTO II0JISI IOJIOCOBOTO

Y TTIOJKOBOOOPA3HOTO MOCTOSIHHBIX
MAarHUTOB, JIJTMHHOTO MPSIMOTO
MIPOBOJIHUKA, 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJAHUKA, KATYIIKUA C TOKOM.
OOBsicCHEHHE B3aUMOJCHCTBHS ABYX
MIPOBOJAHUKOB C TOKOM, JIEUCTBUS CUIIbI
JlopeH1ia Ha MOHBI 3JIEKTPOJINTA.
HaOnronenue aBukeHUs myyka
3JIEKTPOHOB B MAarHUTHOM TIOJIE.
N3ydenne npuHOUIIA JEHCTBUSA
AIEKTPOUZMEPHUTEIHHOTO MpHOopa
MarHUTOAJIEKTPUUYECKOU CHUCTEMBI.
Petienne pacueTHbIX 3a/1a4 C SIBHO
3aJJaHHON U HESIBHO 3aJITaHHOU
(hU3UYECKOM MOJIEIBIO

C MCITI0JIb30BaHMEM OCHOBHBIX
3aKOHOB U (POpPMYII IO TEMe
«MarHuTHoOE I10JIe».

Pemenne kauecTBEHHBIX 3a/1a4,
TpeOYIOMUX TPUMEHEHU S 3HAHU T

1o TemMe «MarauTHOE MoJie.
OOBsICHEHHE YCTPOICTBA U MPUHIIUIA
JICUCTBUS SJIEKTPOMArHUTOB, TECTEPaA-
MYJIBTUMETPA, SJAEKTPOABUTATENS
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SIxo0u, yCKOpHUTEICH IIeMEHTapHBIX
YaCTHII.

OOBsicHEeHNE TPUMEHEHHUS TOCTOSTHHBIX
MAarHuTOB

1.2

DnexkTpoMarHuTHas
WHTYKITUS

13

SBNeHNE IEKTPOMArHUTHON MHTYKIIMH.
[ToTok BEKTOpa MarHMTHOW MHIYKIIVH.
OJIC uayKUMHU. 3aKOH
3JIEKTPOMArHuTHOM nHAyKunu Papasnes.
Buxpesoe snektpruueckoe nosue. Toku
dyko.

OJ1C nHIyKIIMY B TPOBOTHUKE,
JBIKYIIEMCS] B OJTHOPOJHOM
MarHUTHOM IIOJI€.

[Ipasuio Jlenna.

NunyktuBHOCTH. KaTymika
WHYKTUBHOCTH B II€MTU TTOCTOSIHHOTO
ToKka. fBnenune camonnaykuuu. 3/1C
CaMOMHAYKIIUU.

DHeprusi MarHUuTHOTO MOJIsl KaTYyIIKH

C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuyeckue yCTporucTaa

Y TEXHOJIOTMYECKUE MPOLIECCHI:
WHIYKIMOHHAS [1€4b, COJICHOU/I, 3al1UTa
OT DJICKTPU3ALMH TEJI IPU JBUKCHUU

B MarHUTHOM I10JI€ 3eMJIH

[IpoBeneHue uccaeaoBaHus
3aBUCUMOCTEH (PU3NUECKUX BETUUHH

1 OTIBITOB MO TPOBEPKE MPEMIOKEHHON
TUIIOTE3bI IPU U3YUYEHUH SIBJICHUS
AIEKTPOMArHUTHON WHTYKIIUH.
Ornpenenenue UHAYKIIUA BUXPEBOTO
MAarHUTHOTO MOJIS.

Omnpenenenue aOCOIOTHBIX

Y OTHOCUTEIBHBIX MOTPEITHOCTEMN
U3MEpPeHUM (GPU3NUECKUX BETHYUUH.
OneHka rpaHul NOTPEIIHOCTEN.
DKCIIEpUMEHTAIBHOE U3YUYEHHUE IPaBUia
Jlenua.

HccnenoBanue SiBICHUSI CAMOMHAYKIUU,
3aBucuMocT DJIC caMOMHIyKIIUU

OT CKOPOCTH U3MEHEHUS CUJIbI TOKA

B IICTIH.

N3yuenue najieHus MarnuTa

B aJIIOMUHHEBOU (MeHOM) TpyOe.
COopka MoeNH SIIEKTPOMArHUTHOTO
reHeparopa.

Pelenue pacueTHbIX 33714 C SIBHO
3aJJaHHOW U HESIBHO 3aJaHHOMU
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buznyeckoit MoIebIO

C MCTIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
u popmyn o Teme «JIeKTpOMarHuTHast
WHITYKIIHS.

Pelenne kauecTBEeHHBIX 3aj1a4,
TpeOyIOMMX MPUMEHEHUS 3HAHU

0 TeMe «DJIEKTPOMarHuTHas
WHIYKITHS.

OOBbscHEHNE OCHOBHBIX IPUHIIUIIOB
JEUCTBUS TEXHUYECKUX YCTPONCTB

Y TEXHOJIOTHYECKHUX MPOLECCOB, TAKHX
KaK: MHIYKIMOHHAs 1I€4b, COJICHOU],
3aIMTa OT JIEKTPU3ALNH TEI

NpH ABM)KCHUY B MATHUTHOM T10J1€
3emIn.

PaGoTa B rpynmax mpu o0CyX1eHUN
BOITPOCOB MEXIIPEAMETHOTO XapaKTepa
(Hampumep, o TeMe
«DNEKTPOMArHUTHBIE SIBJICHUS

B [IPUPOJIEN)

Hroro no pazaeny 27
Pa3nen 2. Kosied0anus 1 BOJIHBI
2.1 Mexanudeckue 10 KonebarenbHas cucrema. [IpoBeneHNEe KOCBEHHBIX HU3MEPEHUH,
KOJIeOaHU CBo0OoaHbBIE KOJICOaHUS. HCCIICIOBAHUSI 3aBUCUMOCTEH MEXITY
I"apmonnveckue KoneOaHusl. (U3MYSCKUMHU BEJIIMYMHAMHU U OIBITOB
KunemaTnueckoe 1 JUHaAMUYECKOE T10 MPOBEPKE MPEITIOKECHHOMN TUITOTE3bI

onucaHue. DJHEPreTUYECKOE OIMCaHNE [P U3YYEHUU KOJICOAHUI HUTSHOTO
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(3aKOH COXpaHEHHUSI MEXaHUYECKOM
sHepruu). BeiBoa TMHaMUYECKOro
OMKCaHUs TAPMOHUYECKUX KOJIeOaHU !
Y3 UX SHEPreTUYECKOro

Y KUHEMATUYECKOTO ONUCAHMUS.
Awmmuntyzaa u ¢gaza xonebanuii. CBsi3b
aAMIUTATYbI KOJIEOAHUI UCXOTHOM
BEJIMYMHBI C AMIUIUTYAaMH KOJICOaHH
€€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yacTora KoyeOaHMIA.
[Tepuon ManbIx CBOOOHBIX KOJIeOaHUH
MaremMaTuyeckoro mMastHuka. [lepuos
CBOOOJIHBIX KOJICOaHU I MPYKMHHOTO
MasITHUKA.

[TonsiTHe O 3aTyXalONIUX KOJIEOAHUSIX.
Brinyxnennsie konebanus. Pezonanc.
Pe3onancHas xpuBas. Biusaaue
3aTyXaHUs Ha BUJI PE30HAHCHOW KPUBOU.
ABTOKOIIE0AHUS.

TexHuueckue ycTpoucTaa

U TEXHOJOTUYECKHE MPOLIECCHI:
METPOHOM, YacChl, KaueJu, My3bIKaJIbHbIE
UHCTPYMEHTHI, ceiicmorpad

U TIPY>KUHHOTO MasiTHUKOB,
BBIHYKJICHHBIX M 3aTyXarOIUX
MEXaHUIECKUX KOJICOaHUH.
Onpenenenne abCOTIOTHBIX

U OTHOCHUTEJIbHBIX MOTPEHIHOCTEN
U3MEpPEeHUN (PU3NYECKUX BEITUYHH.
OneHka rpaHul NOTPEIIHOCTEN.
Hab6nronenue He3aBUCUMOCTH TIEPHOIA
MaJlbIX K0JIeOaHU Tpy3a Ha HUTH

OT aMIUIUTY/BI.

DKcnepuMeHTalIbHAS POBEPKA 3aKOHA
COXpaHEHUS SHEPTUH MPHU KOJIEOAHUIX
rpy3a Ha IpY>KUHE.

Hab6nronenue pesonanca.
Onpenenenue ycioBUHA NPUMEHUMOCTH
MOJIEI MAaTeMaTHYE€CKOTO MasiTHUKA

1 UJICTHHOTO MPY>KMHHOTO MasiTHUKA.
Pelienne pacueTHbIX 3a/1a4 € IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hU3UIECKOM MOJICIIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u hopmyin no Teme «MexaHu4ecKue
KOJICOaHUS.

Pemenne kauecTBEeHHBIX 33714,
TPeOYIOUTUX TPUMEHEHUS 3HAHUM

o TeMe «MexaHndeckne KojaeOaHus.
OObsicHEHUE YCTPOWCTBA U TPUHITUTIA

65




denepanbHas padboyas nporpamma | dusuka. 10—11 knaccel (yriayOaeHHBIH YPOBCHB )

JICVCTBHS METPOHOMA, YaCOB, KaueJeH,
MY3bIKaJTbHBIX HHCTPYMEHTOB,
ceiicmorpada.

Hcnons3oBanue IT-TexHONMOT M

pu paboTe € AOMOTHUTEIbHBIMU
HMCTOYHUKAMU MHGOPMAIIHH 10 TEME, UX
KPUTHYECKUM aHAJIN3 U OIICHKa
JIOCTOBEPHOCTH

2.2

DIeKTpOMarHUTHBIC
KOJIe0aHus

15

Koneb6arenbublit kKoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHbBIE KOJIeOaHUs

B UJI€aJIbHOM KOJIE0ATETbHOM KOHTYDE.
®opmyna Tomcona. CBA3b aMILTUTYAbI
3apsia KOHAEHcAaTopa ¢ aMILIUTYA0U
CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.
3aKOH COXpaHEHMS SHEPTUU

B UJI€aJIbHOM KOJI€0AaTeTbHOM KOHTYDE.
3aTyxarnme eKTPOMarHuTHbIE
KoJieOaHus. BeiHYK/IeHHbBIE
AJIIEKTPOMATHUTHBIE KOJIEOaHUSI.
[lepemeHnHbIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYHOE

Y JICUCTBYIOIIEE 3HAYEHUE CUJIBI TOKA
Y HaTPSDKEHUS TIPU pa3IndHON Gopme
3aBHCUMOCTH NIEPEMEHHOIO TOKa

OT BPEMEHH.

CuHycouAaIbHBIN TEPEMEHHBIN TOK.
Pe3ucrop, koHAEHCATOP M KaTylIKa

[IpoBeneHrEe KOCBEHHBIX H3MEPEHUM
Y WCCIIEIOBAHUS 3aBUCUMOCTEN
bU3NYEeCKUX BEIUYHUH PU U3YYCHUH
AIIEKTPOMArHUTHBIX KOJICOaHU U 1ieTeit
MIEPEMEHHOTO TOKa.

Omnpenenenne abCOIOTHBIX

Y OTHOCUTEIBHBIX MOTPEITHOCTEN
U3MEpeHUM (PU3NMUECKUX BETHYUUH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3yuenue ycTpoilcTBa U MPUHIIMIA
nencTBus Tpanchopmaropa.
Hab6nronenue a1eKTpoMarHuTHOTO
pe30HaHcA.

N3ydenune ocuuiorpaMm
AJIEKTPOMATHUTHBIX KOJICOAHMIA.
Peliennie pacueTHbIX 33/1a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
buznyecKoi MOAeNbIo

C UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB
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WHJIYKTUBHOCTH B LIEMU
CHHYCOMIAJILHOTO IEPEMEHHOI0 TOKA.
Pe3onanc TokoB. Pe3oHanc
HAIIPSHKEHUU.

WneanbHblil TpanchopmaTop.
IIpousBoscTBO, IEpEIaya u

MOTPEOIEHUE ANEKTPUUECKON SHEPTUU.

DKOJIOTUYECKHUE PUCKU

IIPY IPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynberypa ucnonszoBanus
3JIEKTPOIHEPTUU B OBCEIHEBHOM
KU3ZHU.

TexHuueckne ycTpoucTaa

Y TEXHOJIOTMYECKHUE MTPOLIECCHI:
3JIEKTPUYECKU 3BOHOK, TEHEPATOP
MIEPEMEHHOTO TOKA, JINHUU
3NEKTpoIepeaay

U GopMyII 10 TemMe
«JEKTPOMArHUTHBIC KOJICOAHUS».
Pelenne kauecTBEeHHBIX 3aj1a4,
TpeOYIOMUX TPUMEHEHUS 3HAHUIA

o TeMe «DJIEKTPOMarHuTHbIC
KOJICOQHUS.

CpaBHEHME MEXAaHUYECKUX

U DJIEKTPOMArHUTHBIX KOJICOAHMI.
OOBsicCHEHHE YCTPOUCTBA U PUHITUTIA
JIEUCTBUS 3JIEKTPUUECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOIO TOKA, JIMHUM
AJIEKTpoIepeay.

Onpenenenue ycioBUHA NPUMEHUMOCTH
MO/ UCATBHOTO KOJIEOATEIHbHOTO
KOHTYpA.

AHau3 U OlleHKa MMOCIEICTBUN
WCIIOJIb30BaHUs PA3IMYHBIX CIIOCOOOB
MIPOU3BOJICTBA JICKTPOIHEPTUU

C MTO3ULUAN SKOJOTUUYECKOU
0€301acHOCTH; TTPEACTaBICHUM

O pallMOHATIBHOM MIPUPOIONIOIB30BaHUN
(B po1iecce moATOTOBKU COOOIIEHUH,
BBITIOJTHEHUW TPYIITIOBBIX ITPOCKTOR)

2.3

MexaHu4ecKue 1
ANIEKTPOMArHUTHbHIC
BOJIHEI

10

MexaHnuyecKkre BOJIHBI, YCIOBUS UX
pacmpocrpanenus. [lonepeunsie

Y IpoAoJIbHBIE BONIHBIL. [lepuon,
CKOPOCTb pacCIpOCTPAaHEHHUS U JIJIMHA

Hab6nronenue obpazoBanus

U PaCIPOCTPaHCHHSI TIOTTEPEUHBIX
Y TIPOJIOJTBHBIX BOJTH, OTPAXKCHHSI
Y MIPEJIOMJICHHS, HHTEP(HEPEHIMH
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BOJIHBI. CBOICTBA MEXaHUYECKUX BOJIH:
OTpakeHue, MpeJIoMIICHHE,
uHTepdepeHtus u Tudpaxius.

3Byk. CkopocTb 3ByKa. [ poMKOCTB
3ByKa. Beicota Tona. TeMOp 3ByKa.
[IymoBoe 3arpsi3HEHIE OKpYKArOIIeH
CpeJibl.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CJIOBUS
U3TYyYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opueHTalus BEKTOPOB

B, E*, v— B WIEKIPOMATHUTHO! BOJIHE.
CBOMCTBA BJIEKTPOMArHUTHBIX BOJIH:
OTpakeHue, NPeIOMIICHHE,
noJisipu3anusi, UHTeppepeHuns

U AUQPpaKIys.

[Ikana >eKTPOMarHUTHBIX BOJH.
[Tpumenenne >JeKTPOMAarHUTHBIX BOJIH
B TEXHHUKE U OBITY.

HpI/IHI_[I/IHI)I pPaaruoOCBA3U U TCIICBUICHUA.

Pannomnokanms.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPY’KarOIIEU CPEIBI.

TexHuuecKkue ycTpomucTaa

Y PAKTUYECKOE TPUMEHCHUE:
MY3bIKQJIbHbIE UHCTPYMEHTHI,
pazap, paIuONpPUEMHHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neun,

U T pakuy MEXaHUIECKUX BOJIH,
aKyCTHYECKOT'O PE30HAHCa, CBS3H
IPOMKOCTH 3BYKa U BBICOTHI TOHA

C aMILTUTYA0U U 4aCTOTOM KOJeOaHUH.
N3ydeHne CBOWCTB yJIbTPa3ByKa U €0
MIPUMEHEHHUS.

HccnenoBanue CBOMCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE,
MPEJIOMIICHUE, MOJIApU3aLus,
nudpakuys, “HTepdepeHIus.
O6napy:xeHue nHdpaKpacHOro

U yIbTPa(uoIeTOBOrO U3ITyYCHHI.
CpaBHEeHHE MEXaHUYECKUX

Y DJIEKTPOMATrHUTHBIX BOJIH.
Onpenenenue ycaoBUd IPUMEHUMOCTH
MOJIEIU TAPMOHHYECKOIN BOIHBI.
Perienne kauecTBEHHBIX 3aj1a4,
TPEOYIONTUX TPUMECHEHUS 3HAHUIA

1o reme «MexaHnnueckue

Y AJIEKTPOMArHUTHBIE BOJTHBI.
N3ydyenne napamMeTpoB 3BYKOBOM
BOJIHBI.

N3yuenne pacipocTpaHeHUs 3BYKOBBIX
BOJIH B 3aMKHYTOM MPOCTPAHCTBE.
OObsicCHEHUE YCTPOMCTBA U MPUHIINTIA
JIEUCTBUS MY3bIKAJIbHBIX MHCTPYMEHTOB,
paaapa, paIiuonprueMHUKa, TEIEBU30Pa,
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yJIbTPa3BYKOBask TUAarHOCTUKA
B TEXHUKE U MEUIIUHE

aHTeHHsbl, Tenedona, CBU-neun.
OOBbscHEHUE YIbTPa3BYKOBOM
JTUArHOCTUKH B TEXHUKE ¥ METUITNHE.
Hcnons3zoBanue [ T-texnonornii

pu paboTe ¢ TOMOIHUTEITLHBIMHU
HMCTOYHUKAMU HH(POPMAIIUH TI0 TEME,
WX KPUTHYECKUI aHaJIU3 U OllEHKA
JIOCTOBEPHOCTH.

AHau3 U OlleHKa IMOCIEICTBUN
IITYMOBOT'O U 3JI€KTPOMArHUTHOTO
3arpsi3HEHUS OKPYKAIOIIEH Cpeibl

C IIO3UIIMH DKOJIOTHUECKOUN
0€30MacHOCTH; MPEJCTaBICHUMN

0 palOHAIBLHOM MPUPOIOTIOIH30BAHUHT
(B mpo1iecce moATOTOBKU COOOIIEHUH,
BBITIOJIHEHUH TPYTITIOBBIX MIPOEKTOB)

2.4

Onrtuka

25

[IpsiMonmHEHOE pacpoOCTpaHEHUE

CBETa B OJHOPOAHOM cpene. Jlyd cBera.

To4euyHbIN UCTOYHHK CBETA.
OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
ceta. [Toctpoenune nzobpakeHuit

B I1I0CKOM 3epkajie. Chepruueckue
3epKaa.

IIpenomiieHue cBeTa. 3aKOHBI
peIoMIICHHS cBeTa. AOCOIIOTHBIN
MOKa3aTelb MPEJIOMIICHUSI.
OTHOCHUTENBHBIN TOKA3ATEINb

HabmroneHnne onTHYecKuX SBJICHUH,
MPOBEICHNE KOCBEHHBIX N3MEPEHUM,
HCCJICIOBAHUS 3aBUCUMOCTEM
(bU3NYSCKUX BEITUYMH U ONBITOB

T10 MMPOBEPKE MPEATI0KEHHOU TUTTOTE3BI
MIPY U3YYEHUH SIBIICHUH ITPEIIOMIICHUS
CBETa Ha rPaHMUIIC pa3zieia IByX Cpel,
MIPEJIOMJICHUS CBETA B COOMPAIOTIICH

Y PaCCEMBAIOLIECH JIMH3aX, BOJITHOBBIX
CBOMCTB CBeETa.

HaOmro1eHue moaHoro BHyTPEHHETO

69




denepanbHas padboyas nporpamma | dusuka. 10—11 knaccel (yriayOaeHHBIH YPOBCHB )

npesiomiieHust. [IocTossHCTBO 4acTOThI
CBETA U COOTHOIICHUE JJIUH BOJIH

[IPU NMEPEX0JI€ MOHOXPOMATHYECKOTO
CBETA Uepe3 IPaHully paszeiia IByX
ONTHUYECKHUX CPEL.

Xon styden B mpusMe. Jlucnepcus ceera.
CnoxHbIN cocTaB 6eroro cera. L{Ber.
[TosmmHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIN yTOJI MOJHOTO
BHYTPEHHETO OTPAXKEHUSI.
Cobuparoriye u pacCeMBaIOIINE JINH3BI.
Tonkas nuH3a. DOKYyCHOE PaCCTOSTHUE
Y OIITUYECKAs CUJIa TOHKOM JIMH3BI.
3aBUCUMOCTH (DOKYCHOTO PACCTOSTHUS
TOHKOM c(heprUueCcKOil IMH3BI OT €€
F€OMETPHUU U OTHOCUTEIILHOTO
IIOKa3aTess MpeIOMIICHUS.

dopMya TOHKOM JIMH3BL. Y BEJINUCHUE,
JTaBaeMoO€ JIMH30M.

XoJ1 ay4da, NpOLEIIEro JUH3Y

IO/ IPOU3BOJIBHBIM YTJIOM K €€ TJIaBHOU
ontu4eckoun ocu. Iloctpoenue
U300paKEHUI TOUYKU U OTpEe3Ka NpsIMOn
B COOMPAIOIINX U PACCEUBAIOIITUX
JIMH3aX U UX CUCTEMAX.

OnTuyeckue npudopsl. Pazpermaromnas
crocoOHOCTh. ['1a3 kak onTuyeckas

OTPaKECHUS, U3YUYCHHUE MOJICITH
CBETOBO/IA.

[Tomyuenue n300pakeHUs B CUCTEME
13 TUIOCKOTO 3e€pKajia v JIMH3BI,

B CHUCTEME U3 JIBYX JIMH3.
KoHcTpyrpoBaHue TEIECKOMMUESCKUX
CHCTEM.

N3ydenune nonsipuzanuu CBETA,
OTPaXEHHOT'O OT MOBEPXHOCTH
JIMRJIEKTPUKA, U3YUCHUE
HHTEep(PEePEeHITNH JTa3ePHOTO U3ITYUCHUS
Ha JIBYX IIEJISIX.

ITomydyeHue crieKTpa U3Iy4eHust
CBETOJIMO/a TP MOMOIIHU
TU(HPaKIIMOHHON PEIIeTKH.

Pemienre pacueTHbIX 3a/1a4 € IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hU3UYECKO MOJIEIBIO

C MCIIOJIb30BaHMEM OCHOBHBIX 3aKOHOB
u hopmyn o TeMe «OnTUKa.
Pemienne kauecTBEHHBIX 3a/1a4,
TpeOYIOMUX TPUMEHEHU S 3HAHU T

1o teme «OITuKa.

[TocTpoeHue u pacueT u300paxKeHu,
CO3/IaBaEMBIX IJIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M.

OrnpeneneHue ycIOBUM MPUMEHUMOCTH
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cucTeMa.

[Ipenensl npuMeHUMOCTH
reOMETPUUYECKOMN ONTUKH.

Bonnosas ontuka. Uatepdepenims
cBeta. KorepeHTHbIE HCTOUHUKH.
YcnoBus HaOMIOACHHUSI MAKCUMYMOB
¥ MUHUMYMOB B HHTEP(PEPEHIIMOHHON
KapTHUHE OT JIBYX KOTE€PEHTHBIX
UCTOYHUKOB. [ [prMeps! Kitaccuyeckux
UHTEP(PEPEHITMOHHBIX CXEM.
Hudpakius ceera. Judpakironnas
peuieTka. Y cioBue HaOIOAeHUS
TJIaBHBIX MAKCUMYMOB TIPH NIJICHUN
MOHOXPOMaTHYECKOTO CBETa

Ha TUGPAKIIMOHHYIO PEIIETKY.
[Tonspusanus ceera.

TexHuyeckue yCcTporucTaa

U TEXHOJIOTUYECKHE MPOLIECCHI: OUKH,
Jyma, nepuckon, goroanmnapar,
MHUKPOCKOII, TPOEKIIMOHHBIN armapar,
MIPOCBETJICHHUE ONTUKH, BOJIOKOHHAS
ONTHKA, TU(PpaKIIMOHHAS PellIeTKa

MO/IEJIA TOHKOM JIMH3bI; TPAHUII
PUMEHUMOCTH T€OMETPUUECKON
OITHKH.

OOBsicHEHNE 0COOEHHOCTEN IPOTEKAHUS
ONTUYECKUX SBJICHUI: HHTEP(EPEHIINH,
Tudpakiuu, TUCIIEPCUH, TIOJTHOTO
BHYTPEHHETO OTPaKEHUSI.

OOBbscHEHUE YCTPONCTBA U IPUHIUIIA
JEHCTBHS OYKOB, JIYIIBI, IEPUCKOIIA,
dboToanmnapara, MUKPOCKOTIA,
IIPOEKIIMOHHOIO aIapara,
TU(paKIIMOHHOMN PEIIETKH, BOJIOKOHHON
OITHKH.

OOBbsicHEHUE TPOCBETIICHUS ONITUKH.
PaboTa B rpynmnax npu o0CyXJ1eHUN
BOITPOCOB MEXIIPEAMETHOTO XapaKTepa
(manpumep, o Teme «CBETOBBIE
SIBJICHUS B IPUPOJIE )

Hroro no pazgeny

60

Pa3znen 3. OcHOBBI clielIUAJILHOI TeOPUHU OTHOCUTEIbHOCTH (1asee - CTO)

3.1

OCHOBBI
CHenraIbHON TEOpUHU
OTHOCHUTEJIHLHOCTH

5

['paHu1Ibl MPUMEHUMOCTH KJIACCUYECKOM
MexaHuKHU. [locTynaTel cienuaabHON
TEOPUHU OTHOCUTEIIBHOCTH.

[TpoBeneHne KOCBEHHBIX U3MEPEHUI
UMITYJIbCA U SHEPTHH PEISITUBUCTCKUX
yactull (1o ¢poTorpadusM TPEeKoB

71




denepanbHas padboyas nporpamma | dusuka. 10—11 knaccel (yriayOaeHHBIH YPOBCHB )

[IpocTpaHCTBEHHO-BPEMEHHOM
unrepBai. [Ipeobpasoanus Jlopenua.
YcnoBre NPUYNHHOCTH.
OTHOCHTEIBHOCTH OJTHOBPEMEHHOCTH.
3amelJIeHne BpEMEHHU U COKpaIllCHHE
JUIAHBI.

DHEPrus ¥ UMITYJIbC PEIATUBUACTCKON
YaCTHLIBI.

CBsI3p MaccChl € JHEPTUEN U UMITYJIILCOM
PENATUBUCTCKON YaCTULIBI.

DHeprus MoKosl.

TexHuueckne ycTpomcTBa

Y TEXHOJIOTUYECKHE MTPOLIECCHI:
CIIyTHUKOBBIE IPUEMHUKH, YCKOPUTEIIN
3apsKEHHBIX YaCTHULL

3apsDKEHHBIX YaCTHII B MATHUTHOM
oJje).

AHanmu3 1 onucanue GU3NICCKUX
SIBJICHHUH C UCITOJIb30BAHUEM TTOCTYJIATOB
CHEIUaTbHOU TEOPUU OTHOCUTEITHLHOCTH.
OOBsiCHEHUE IPUHITUTIA ISHCTBUS
CIIyTHUKOBBIX TTPUEMHHUKOB,
yCKOpHUTeNen 3apsHKEHHBIX YaCTHI

Hroro no pazaeny 5

Pa3znen 4. KBantoBasi pusuk

4.1 KopnyckyisspHo- 15 PaBHOBECHOE TEIIOBOE U3ITyYEHHE [IpoBeneHnEe KOCBEHHBIX U3MEPEHUH,
BOJIHOBOH JTyaiu3m (u3;1yyeHue aOCOJIFOTHO YEPHOTO TeNa). | UCCIEIOBAHUS 3aBUCUMOCTEH MEXITY

3akoH cMemienus Buna. ['unoresa
[Lmanka o KBaHTax.

®DoTOHBI. DHEPTHUS U UMITYIILC (POTOHA.
dotodrddext. OnbiThl A.I'. CTonerona.
3akonbl hoTodddexra. YpaBHeHHE
Oiiamrerina st pororddexra.
«Kpacnas rpanuna» hotodrddexra.
JlaBnenue cBeTa (B 4aCTHOCTH,

(bU3MYEeCKUMHU BETUINHAMU

MIpU U3y4eHuu siBiieHus pororddexra.
Onpenenenue aOCOTIOTHBIX

1 OTHOCUTEIBHBIX MOTPEITHOCTEHN
U3MEpPEHUN PU3MYECKUX BEJIMUMH.
OneHka rpaHul] NOTPEUIHOCTEN.
Pelienne pacueTHbIX 3a71a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJJaHHOU
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JTIaBJICHHUE CBETA Ha aOCOIIOTHO
MOTJIONIAIOIIYIO U aOCOIOTHO
OTPaKAIOIIYIO TIOBEPXHOCTB).
Omnsrtel I1.H. JIebenesa.

BoaHoBrbIe cBOMcTBA YacTHIl. BOJIHEI
ne bpoins. Jlnvaa BoiHbI Ae bpoits
1 pa3Mepbl 00JIACTH JIOKATU3ALUU
JBUKYIIEHCS] YaCTHULIBI.
KopnyckynsipHO-BOJIHOBOH Jyaiu3M.

Judpakuus 3JIeKTpOHOB Ha KpHUCTaJLIax.

Crneunduka u3sMepeHnii B MUKPOMHUPE.
CooTHOLIEHNUS HEOIIPEAECIIEHHOCTEN
I'eitzenOepra.

TexHuyeckue yCcTporucTaa

Y TEXHOJIOTUYECKHE MTPOLIECCHI:
CHEKTPOMETP, (HOTOIIEMEHT,
($OTOIATYHK, TYHHEJIbHBIA MUKPOCKOIL,
COJIHEUHas OaTapesi, CBETOIUO

buznyeckoit MoIebIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u ¢hopmyn o Teme «KBaHTOBBIC
SIBIICHUSI.

Penienne kauecTBEHHBIX 3324,
TPEOYIOMUX TPUMEHEHHUS 3HAHUT

1o TeMe «KBaHTOBBIE SIBICHUSY.
Onpenenenue ycioBUHA NPUMEHUMOCTH
KBAaHTOBOM MOJIEJIA CBETA.

AHanu3 KBaHTOBBIX MPOIIECCOB

C HCMOJIb30BAHUEM YpPaBHEHUS
OlinmTenHa aa Gporoaddekra,
MPUHIIMIIA COOTHOIIEHUHN
HeonpeneneHHoctu ['eiizendepra.
OOBsicHEHUE IPUHITUIIA IEUCTBUS
CIIeKTpoMeTpa, (PoTorIeMEeHTa,
dhoToaaTurKa, TYHHEILHOTO
MHUKPOCKOIIa, COJTHEUHOM OaTapeu,
CBETOAMO/IA.

Ucnonb3oBanue [ T-Trexnonoruu

pu paboTe ¢ TOMOJHUTETLHBIMU
HMCTOYHUKAMU UH(OpMAIINH 110 TEME,
X KpUTUYECKUN aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka atoma

OMnbITHI IO KCCIICTOBAHUIO CTPOCHUS
atoma. [ImaHerapHas MoJelb aToMa
Pesepdopna.

OrmpenenieHre UIMHBI BOJTHBI J1a3ePHOTO
U3ITyYCHUSI.
Habmoenue auHeyaThIX CIEKTPOB.
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[Toctynartsl bopa. U3nyuenue

U norJionieHue (HOTOHOB IPH NEPEXoe
aToMa ¢ OJIHOTO YPOBHSI DHEPTUH

Ha JIPyroM.

Bugpi cnexktpos. CriekTp ypoBHEN
SHEPruu aToMa BOJAOPO/IA.
CHOHTaHHOE U BBIHYKJIEHHOE
n3ny4yeHue csera. Jlasep.
TexHnueckne ycTpomcTBa

Y TEXHOJIOTUYECKUE MPOLIECCHI:
CIIEKTPaJIbHBIN aHATU3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBI KOMIIBIOTED

HccenenoBanue CrieKTpa pa3peKeHHOro
aTOMapHOT'0 BOAOPO/Ia U UBMEPEHUE
nocTossHHON PunOepra.

N3yuenue ycTponcTBa v AEUCTBUS
CYETYMKA UOHU3UPYIOIIUX YACTHII.
Ornpenenenue ycaoBUd IPUMEHUMOCTH
Mojenu atoma Pesepdopaa.
OObsicHEeHUE IPUHIIUIA IEUCTBUS
CIEKTPOCKOTIIA, JIa3epa, KBAHTOBOTO
KOMITbIOTEPA.

AHanu3 KBaHTOBBIX ITPOLIECCOB

Ha OCHOBE IIEPBOr0 1 BTOPOTO
nocrynaros bopa

4.3

du3nKa aTOMHOTO
aapa u
AJIEMEHTAPHBIX
JACTUI]

Hyxknonnas monens snpa ['elizenoepra—
NBanenko. 3apsan sapa. MaccoBoe
yucio sapa. U3oromsl.
PannoaktuBHOCTH. Anbha-pacma.
DNEeKTPOHHBINA U MO3UTPOHHBIN OeTa-
pacran. ['amma-n3nyyeHue.

3aKOH paAMOaKTUBHOTO pacraja.
PannoakTruBHBIEC U30TOMBI B IPUPO/IE.
CBoiicTBa MOHU3UPYIOIIETO U3JIyYCHHUS.
BrusiHre paguoakTUBHOCTH Ha KUBBIE
opranu3mbl. EcTrecTBeHHBIH OoH
u3nydeHus. [Jlozumerpus.

DHeprus CBsA3U HYKJIOHOB B sIpE.
Snepusie cuibl. JledexT Maccsl sapa.

IIpoBeneHne usmepeHuin
pPaAoaKTUBHOTO (OoHA

C MCIOJIb30BAaHUEM JIO3UMETPA

Y HCCIIEJOBAaHUE TPEKOB YACTHI]

(o rotoBbIM (oTOrpadusim).
N3yuyenue noriomieHus OeTa-4acTui
AITFOMUHUEM.

Onpenenenue ycioBUNA NPUMEHUMOCTH
MOJEJIA aTOMHOT0 S/pa.

AHanu3 ¥ ONUCaHue SACPHBIX peaKui
C MCIOJIb30BaHUEM MOHATHI MaccoBOe
YUCIIO U 3apsij siApa, DHEPrusl CBA3U
A]1pa, 3aKOHOB COXpaHEHUs 3aps/a,
MacCOBOTO YKCIIA U SHEPTUH B SJIEPHBIX
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Anepnsle peakuuu. Jlenenue u CUHTE3
sanep. Anepusie peaktopsl. [IpobaemMbl
YIPaBJISAEMOT0 TEPMOSAEPHOTO CUHTES3A.
DKOJIOTUYECKHUE aCIIEKThI PAa3BUTHS
SIEPHON SHEPTETUKH.

MeToabl perucTpaluuy ¥ UCCICTOBAHUS
3JIEMEHTapPHBIX YaCTHII.
DOyHIaMEHTAIbHBIE B3AUMOACHCTBHS.
bapuonbl, ME30HBI U JIENITOHBI.
[IpencraBnenune o CtangapTHOU
Mozenu. KBapk-TirooHHas MOJEIb
aZpOHOB.

®u3suka 3a npenenamu CTaHaapTHOU
Mojienu. TemHast Mmatepusi U TeMHas
SHEPIusl.

EauncTBO hm3myeckoi KapTUHBI MUDA.
TexHuueckue ycTpoucTaa

Y TEXHOJIOTMYECKHUE MTPOLIECCHI:
IO3UMETp, KaMepa BuiibcoHa, siaepHbIi
pPEaKTOp, TEPMOSIEPHBIN PEAKTOD,
aTomMHasi 00M0a, MAarHUTHO-PE30HAHCHAS
ToMorpadust

peaKIusX, 3aKOHa PAIHOAKTUBHOTO
pacnaja.

OOBsICHEHUE IPUHITUTIA ISHCTBUS
JIO3AUMETpA, KaMepbl BuibcoHa,
SJICPHOTO PEaKTOpa, TEPMOSICPHOTO
peakTopa, aTOMHOM 60MOBI, MArHUTHO-
pe30HaHCHOU ToMorpaduu.

AHanIu3 ¥ OIIEHKA BIUSHUS
PaIMOaKTUBHOCTHU Ha KUBbBIC
OpTaHU3MBbI, a TAKIKE MOCIEICTBUI
Pa3BUTHSA SIACPHOM IHEPTETUKHU

C MO3UIIMH SKOJIOTUUECKOU
0€301acHOCTH; TPEACTaBICHUM

O palMOHAJIBLHOM MPUPOIOTIOIB30BaHUHN
(B mIporiecce moATOTOBKH COOOIICHHH,
BBITIOJTHEHHUS TPYNIIOBBIX MPOEKTOB)

Hroro no pazgeny

25

Pa3znen 5. DieMeHTHI aCTPOH

OMHHM U aCTPOPU3UKH

5.1

DJIEMEHTHI
aCTPOHOMHUU
U acTpoPpu3UKU

12

Dtarnbl pa3BUTUSI ACTPOHOMUMU.
[IpuknanHO€ U MUPOBO33PEHYECKOE
3Ha4Y€HHE ACTPOHOMMH. [ [puMeHMMOCTD

HaOmronenue 38e3180r0 HEDA
HEBOOPYKECHHBIM TJ1a30M
C UCITOJIb30BaHUEM KOMITBIOTEPHBIX
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3aKOHOB (DUBHKH I OOBSICHCHUS
IPUPOABI KOCMUYECKUX OOBEKTOB.
MeTtoabl aCTPOHOMHYECKUX
uccnenoannii. CoBpeMeHHbIE
ONTUYECKHUE TEIECKOIIBI,
PaaroTENECKOITbI, BHEATMOChEepHAs
ACTPOHOMUHI.

Bun 3Be3aHoro neba. Co3Besnus, sipKkue
3BE€3/1bl, IIJIAHETHI, UX BUAUMOE
JBUYKEHUE.

ComnHeuHas cucrema.

Comnue. CoylHEUHAst aKTUBHOCTb.
Hctounuk sneprum CoJiHIla U 3BE37.
3Be3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
Jlnarpamma «CIeKTpaJIbHBIN KJIacc —
CBETHUMOCTbB». 3B€3/Ibl IJIABHOM
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTBY JUIS 3BE3 11
TJIaBHOM MOCJIEA0BATEIBHOCTH.
Bnytpennee crpoenue 38e31.
CoBpeMeHHbIE MTPEACTABICHHUS

0 TIPOUCXOXKIEHUHU 1 3BoJIIOIIMU CoJHIIA
U 3BE3J1. DTalbl )KU3HU 3BE3]I.
Muteunslii [TyTe — Hama ['aakTuka.
[Tonoxxenue u nmwxenune CoirHa

B ['anmakTuke. TUIbI raJakTUK.
Pannoranaktuky u kBasapsl. UepHblie

IIPUIIOKEHUH TSI OTIPEEITICHUS
MOJIO’KEHHUSI HeOECHBIX 00BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ans CeBepHOro Noymapus

U SIPKUE 3BE3/bI.

HaOnronenue B Teneckon JIyHbl, IaHET,
TYMaHHOCTEN U 3BE3/IHBIX CKOIUICHUN.
VYyacTue B AMCKYCCUH O POJIU
ACTPOHOMMH B COBPEMEHHON KapTHUHE
MUpa, B IPAKTUYECKOM E€ATEIbHOCTH
YEJIO0BEKA U TAJIbHEUIIIEM HAyYHO-
TEXHUYECKOM Pa3BUTHUHU.

IToaroroBka cooOIIEHUN O METOAAaX
MOJIYYEHHS HAYYHBIX aCTPOHOMUYECKUX
3HaHUU, OTKPBITUAX B COBPEMEHHOM
ACTPOHOMHHU.

[IpuMeHeHne OCHOBOITOJIATArOIINX
ACTPOHOMUYECKUX MOHITHH, 3aKOHOB

Y TEOpUI JJIs aHAINU3a U OOBSICHEHUS
bu3MYEeCcKuX NPOLECCOB, TPOUCXOASIINUX
B 3BE3/1aX, B 3BE€3/IHBIX CUCTEMAX,

B MEKTaJIaKTUYECKOH cpesie, ABUKEHUS
HEOECHBIX TEJ, DBOIIOLIUHU 3BE3I

u Becenennon
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JIBIPBI B sI/IpaxX TAJIAKTHK.
Bcenennas. Paciiupenne BeeneHHou.
3akon Xa060mna. Pazberanue ranakTuk.
Teopus bosbmoro B3psiBa. PennkroBoe
U3TyYEHHE.
MacmrabHas cTpykTypa BeeneHHoid.
MeraranakTuka.
Hepemennsie npo6iieMbl aCTPOHOMUUN
Htoro no pazneny 12
Pa3nes 6. @®u3nyeckuii NPaKTHKYM
6.1 Ou3ndecKuit 16 Cnioco6bl u3mepenust Gu3nIecKux [IpoBeneHre KOCBEHHBIX U3MEPEHUH,
MIPAKTUKYM BEJIUYMH C UCIIOJIh30BAHUEM WCCJICIOBAHMI 3aBUCUMOCTEH
aHAJIOTOBBIX U ITU(POBBIX (bU3MYEeCKUX BEJIMYWH, TIPOBEPKA
U3MEpPUTETHHBIX TPUOOPOB MPEIIOKEHHBIX TUITOTE3 (BHIOOP
Y KOMITBIOTEPHBIX JATYUKOBBIX 13 paboT, OMMCAHHBIX B TEMATHYCCKUX
cucteM. AOGCOIOTHBIE pasnenax « YYeHUIeCKUi SKCTICPUMEHT,
Y OTHOCHUTEJIBHBIC ITOTPEITHOCTH nabopaTopHbIE pabOTHI, TPAKTUKYM))
U3MEpPEHUN (PU3NUECKUX BEJIMYHH.
Onenka rpaHul] NOTrPeIHOCTEN
Wroro 1o pazaeny 16
Paznen 7. O0o0maroiee noBTropeHmne
7.1 Cucrematusanus u 15 O000111eH1E U cUCTEMATH3AIIUSA VYyactue B IMCKycCHUU O poJik (PU3UKHU
o0o01ieHne coJiep KaHus pa3AesioB Kypca 1 aCTPOHOMUH B Pa3IUIHBIX chepax
IIPEIMETHOTO «Mexanukay, «MonekymnspHas puznuka | AeATEIbHOCTH YEI0BEKa.
COJIep KaHMS U OTIBITA U TEPMOJIUHAMUKAY, [ToaroToBka cooOIeHU 0 MecTe
NESITeNIbHOCTH, «InexTpoauHamukay, «Konedanus (bu3MYecKo KapTUHBI MUpA B PAILY
IPUOOPETEHHOTO U BOJIHBIY, « OCHOBBI CHIEIIMAIbHOM COBPEMEHHBIX MTPEICTABICHUIA
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IpU U3yYEHUH Kypca
¢uzuku 10-11
KJ1acCOB

TEOPUU OTHOCUTEIBLHOCTHY, «KBaHTOBas
duznka», «IeMEHTHI aCTPOHOMUU

U aCTPOPU3UKIY.

Ponb pusuku u actpoHOMUN

B DKOHOMUYECKOM, TEXHOJIOTMUYECKOH,
COLIMAJIbHON U 3TUYECKOM chepax
JEeSTEIbHOCTH YEJIOBEKa, POJIb U MECTO
(UMK ¥ ACTPOHOMUHU B COBPEMEHHOM
HAyYHOW KapTHHE MHpPA, 3HAUCHUE
OnucaTeIbHON, CHCTEMAaTU3UPYIOIIEH,
O0OBACHUTENLHON U MPOTHOCTUYECKON
byHKIMN PUzndecKoil Teopuu, pob
duznyeckoit Teopur B GOPMUPOBAHHUH
npeAcTaBiIeHU 0 GU3NYECKON KapTUHE
MUPA, MECTO (PU3UUECKON KapTUHBI
MHUpa B OOLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MPEICTABICHUIM
0 MPUPOE

O IPHUPOJE.

BrinonHneHnne yueOHbIX 3aJJaHUMA,
JIEMOHCTPHUPYIOIINX OCBOCHHUE
OCHOBHBIX TIOHATHH, (PU3NIECKUX
BEJINYMH U 3aKOHOB Kypca (pU3UKH
10-11 xnaccos

Htoro no pazneny 15
Pe3epBHOE Bpemst 10
OBIIEE KOJIMYECTBO 170
YACOB I1O ITPOI'PAMME
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MNEPEYEHDb (KOAUPUKATOP) IPOBEPSEMbIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHON
ITPOI'PAMMBI CPETHEI'O OBIIEI'O OBPA30OBAHUA

N 3JIEMEHTOB COAEPXAHMUS 110 PU3UKE

Jl5isa mpoBeIeHHUsI €TUHOTO TOCYNapCTBEHHOrO dK3aMeHa no (¢usuke (manee — EI'D
no (U3MKE) UCIHONb3yeTcsa TepedeHb (Koaudukarop) MpoBepseMbIXx TpeOOBaHUMN
K pe3yJbTaTaM OCBOCHHsI OCHOBHOW 0Opa30BAaTEIBHOM MPOTPaMMBI CPETHETO OOIIero
00pa30BaHMsI U AJIEMEHTOB COZCPKAHHUSL.

IIpoBepsiembie Ha EI'D no ¢pu3uke Tpe6oBaHus K pe3yJabTATAM OCBOCHHUS
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHusA

Kon
MIPOBEPSEMOTO
TpeOOBaHUs

[IpoBepsiembie TpeOOBAHUS K IPEAMETHBIM PE3YJIbTaTaM OCBOCHMS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl
cpeaHero o01ero oopa3oBaHus

1

CdopMupoBaHHOCT, YMEHUN pacro3HaBaTh (GU3UYECKHUE SBICHUS
(mporiecchl) U OOBSICHATh MX Ha OCHOBE U3YYCHHBIX 3aKOHOB

Brnanenue  ocHoBomosiararomMu  GU3UYECKUMU  MTOHSATUSMHU
1 BEJIMYMHAMH, XapaKTEPU3YIOMHUMHU (HU3NUECKUE TTPOIIECCHI

CdopMUPOBaHHOCT, YMEHHMH NPUMEHSATh 3aKOHBI KJIACCHYECKOM
MEXaHUKHU,  MOJICKYJSIpHOM  (UBUMKA W TEPMOJUHAMHUKH,
AIEKTPOANHAMHUKHU, KBaHTOBOM buzuku ISt aHaju3a
U OOBSCHEHUS SIBJICHUW MHUKPOMHpA, MaKpOMHUpa U Meramupa,
paznuuath  yciaoBus  (TpaHUIbl, 00JIACTM)  MPUMEHUMOCTH
¢bu3Myeckux  3aKOHOB,  TMOHMUMAaTh  BCEOOIMM  XapakTep
(byHIAMEHTAIBHBIX 3aKOHOB U OTPAHUYEHHOCTh MCMOJIb30BAHUS
YaCTHBIX 3aKOHOB; AaHAJIM3UPOBATh (U3UYECKUE IMPOIIECCHI,
HCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS, 3aKOHBI M1 3aKOHOMEPHOCTH

CdopMupoBaHHOCTh YMEHUS pa3inyaTh YCIOBUS MPUMEHHUMOCTU
Moenen GU3NIECKUX TeJl U TIPOIIECCOB (SBJICHUT)

CdopMUpOBaHHOCTh, YMEHHUSI pEIIaTh PACUECTHBIC 3aJadd C SBHO
3QIaHHOM W HESABHO  3aJaHHOM  (PU3MUECKON  MOJCIBIO:
HAa OCHOBAaHWMW aHaJW3a YCJOBHUS BBHIOMPATh (HU3UUECKHUE MOJICIIH,
OTBEYAOIIHNE TPEOOBAHUAM 3aJa4H, TPUMEHSITH (DOPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U MOCTYJIAThI (bU3UIECKUX TEOpuH
MPU MCIOJIb30BAHUM MAaTE€MAaTHYECKUX METOJIOB PELICHUS 3aj]ady,

79



denepanbHas padboyas nporpamma | dusuka. 10—11 kinaccer (yriayOaeHHBIH YPOBCHB)

INpOBOJUTE PACUYCTbl Ha OCHOBAHHMKW HMCIOIIUXCA  JTaHHBIX,
AHAJIIM3UPOBATE PC3YIIbTATBI U KOPPCKTHUPOBATH MCTOAbI PCHICHUSA
C YUYCTOM IIOJIYUYCHHBIX PC3YJIbTATOB

Pemarp kauecTBEHHbIE 33/auu, TPEOYIOLIME MPUMEHEHUS 3HAHUN
U3 pasHbBIX pa3/eNoB IIKOJIBHOTO Kypca (U3HKH, a Takke
WHTErpaliy 3HAHUN U3 IPYTUX NPEIMETOB €CTECTBEHHO-HAYYHOIO
LMKJIA: BBICTPAUBATh JJOTUUYECKYIO LIETIOYKY PACCYKIECHUN C ONOPOU
Ha U3YYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SIBICHUS

BnageHne  OCHOBHBIMH ~ METOJAaMM  HAy4yHOTO  IO3HaAHMS,
UCIIONB3YEMBbIMU B (PU3UKE: MPOBOIUTH MPSIMbIE M KOCBEHHBIC
U3MEpPEHUs (PU3NYECKUX BEJIMYMH, BbIOMpasi ONTHUMAJIbHBIA CIIOCOO
W3MEPEHHUS U UCTIOJIb3YSl U3BECTHBIE METO/IbI OLIEHKH MOTPENTHOCTEN
WU3MEPEHUI, MPOBOJIUTh MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3MUYECKHUX
BEJIMYMH C MCIHOJIb30BAHUEM TIPSAMBIX H3MEPEHHUH, OOBSICHATH
HOJIyYEHHBIE PE3YJIbTaThl, UCIOJIb3Ysl (U3NUECKUE TEOPUU, 3aKOHBI
U TOHATHUS, U JIeNaTh BbIBOJbI; COOJIIO/IaTh MpaBuiia 0€30MacHOTO
Tpyda NpH NPOBEJCHUM UCCIEJOBAHMA B paMKax ydeOHOro
HKCIIEPUMEHTa U  y4eOHO-HUCCIEIOBATEIIbCKOW  JIEATEIbHOCTH
C UCHOJb30BaHUEM LU(POBBIX H3MEPUTEIBHBIX  YCTPOWCTB
1 1a00paTOpHOro 00OPyAOBAHUS

ChopMupoBaHHOCTh YMEHHH aHAJIM3UPOBaTh W  OIEHUBATH
MOCJIEACTBUSL OBITOBOM UM  MPOU3BOJCTBEHHOW JIESITEIIHLHOCTH
YeJIOBEKa, CBS3aHHOW ¢ (PU3MUECKUMM MpPOIECCaMH, C TO3UIMHN
HKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHUNH O pallMOHAIBLHOM
MPUPOJIONIONB30BAHUU, a TaKXKE Pa3yMHOM HCIOJIb30BAHUU
JOCTHXKCHUW HAYKM M TEXHOJIOTHM I JAJbHEUIIEro pa3BUTHSA
YeJIOBEUECKOro 00111ecTBa

OBnazeHne pa3IUYHBIMU CcIloco0aMu paboThl ¢ WHGOpMAIIUEi
(GU3UYECKOTO COACP)KaHUS C HCIOJIb30BAaHUEM COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJOTHH; Pa3BUTHE YMECHHH KPUTHYECKOTO
aHaJIKM3a ¥ OIICHKH JIOCTOBEPHOCTH IMOTydacMO HHPOpMaIIUu

10

ChopMupoBaHHOCTh YMEHHH TPUMEHSATH OCHOBOIIOJIAraIOIIUE
ACTPOHOMHUYECKHE TIOHATHUS, TEOPUU U 3aKOHBI JUIS aHaIM3a
U OOBbsicHeHHs  (U3UYECKUX  MPOIECCOB,  MPOUCXOISIINX
Ha 3BE3/1aX, B 3BE3/IHBIX CHUCTEMaX, B MEXKTaJaKTUYECKOW Cpee;

NIBIDKEHUS HEOECHBIX TEJI, DBOJIIOLNH 3Be3 U BeenenHon
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IlepeyeHb 3JIeMEeHTOB coJep:KaHusl, poBepsieMbIX Ha EI'D no ¢pusuxe

Kon Kon [IpoBepsiemMbIil 2JIEMEHT COJIEpP KaHUS
pasznena/ | 31eMeHTa
TEMBI
1 MEXAHUKA
11
111
11.2 MarepuanbpHas TOYKa. z A TPacKTOpHs
Ee pagmyc-BexTop:
r(t) = (x (). y (). 2(1)). N/ AF
TPaeKTOPHS, P
nepeMeIneHue: O N -
— — --1‘
Ar=r(t)-r(ty=r,-r= Y
= (AX, Ay, A7) ’
MMy Th.
CroxeHue nepeMenieHui:
AR =Ar,FAr,

1.1.3
Ar :
L= =I’t :(07)(079) ,
At At—0
AX : -
L= :t)(,aHaHOFHHHOU:y,U:Z.
X y t z t
At At—0
Crnoxenne ckopocteii: U=U, +05.
BrluncieHre epeMenenus U MyTH MaTepuaabHONW TOUYKH MPH IPIMOTHHEHHOM
JBUKEHUH BJIONb OCHU X 110 rpaduKy 3aBUCUMOCTH VUx (t)
1.1.4 _ Av G
YCKOpeHHe MaTepHaIbHOi TOUKH: A = =V . a,a,a),
X y
At At—0
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A ‘ : ‘
ax = ;[X = (Dx)t’ aHajoruuHo a T(U )y’ ta :Z(U) P

At—0

115

X(t) = X, 4Vt

v, (t) =0y, = const

1.1.6

a t?
X

X (1) =X, 0ot +

v, (t) =v,,+at

a, = const

v’ -v’ =2a (x ~x)

2X

5=
2

117

CBoOoHOe najieHne. Y CKopeHue CBOOOHOTO
naneHus. /J[Bmxenune tena, OpOIIEHHOTO IO

yriom % k ropusonty:

X (t) =Xo +Vodt = X0 +Ug COS 1L+t
) Ya D
gt | gt’ EEN
y(t)=y, +ooty+_2_: y,+ogsina-t— —
Vo G

(t) =04, =0, cOSOL

=y

| Lq(t) =Vy, + g,t =V, Sina— gt 0O x

ugzo
t g =—g = const

y

1.18

KpPIBOJ'IPIHCfIHOC JABHKCHHC. I[BI/I)I(GHI/IC MaTepHaHLHOﬁ TOYKHU IO OKPYIKHOCTH.

VYrioBas v TMHEHHAs] CKOPOCTh TOYKH: V= oR . [Ipu paBHOMEpPHOM JBUXKEHUU

2n

TOUKH 110 OKpykHOCTH ® =—— = 27V
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LeHTpocTpeMurenbHoe YCKOPEHHE  TOYKH: Ay = =0 R. Tounoe

YCKOPEHHE MaTepHaIbHOW TOYKH

1.1.9 Teepmoe Teno. IloctynmarensHOe M BpamiaTeIbHOE IBIKEHHE TBEPIIOTO Tela
1.2 JMUHAMUKA
121
1.2.2 m
Macca Tena. [TnoTHOCTH BetuectBa: P = __
V
1.2.3 - -
Cuua. [TpuHOMTO CyNepro3uIuy CUIT: FpaBHoueﬁcTB =F, + |fz +..
124 Bropoii 3axon HeroTona: miist marepuansHoii Touku B ICO
Ij =ma; Ap = FAt npu F = const
1.2.5 |Tpernii 3akoH HpIOTOHA 111 MaTepUATBHBIX S
TOYEK: F;z = 'sz EE FZI
12.6
F=g MM
R2
Cuna tspkectu. LIeHTp TskecTH Tena. 3aBUCUMOCTh CHIIBI TSDKECTH OT BBICOTHI h
HaJ| MIOBEPXHOCTHIO TUIAHETHI paguycoM Ro:
mg = GMm
A N2
(R +h)
0
1.2.7 Cuna ynpyroctu. 3akoH ['yka: Fy = -kx
1.2.8
Cuuta TpEHMS CKOJIBKEHUS: FTp =uN
Cuna TpeHHs MOKOSL: FTp <uN
Koadpdumnment tpenus
1.2.9 _F
JlaBieHue: P=_—
S
13 CTATUKA
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1.3.1 MOMEHT CHIIBI OTHOCHUTEIILHO OCH BpAICHHUS:

M | = FI , tne | — mmewo cumm F

OTHOCHUTEIILHO OCH, TPOXOJSIIEH Yepe3 TOUKY

O nepreHAnKyIIPHO PUCYHKY F
13.2

m,r; +m,r, +...
v = =
= (g=const)
1 2

1.3.3 ( IM;+ M, +...=0

YcnoBus paBHOBecus TBepaoro tena B MCO: % —

P P [|F+F,%..=0
134 3akoH [lackans
1.3.5 JlaBnenne B xxuakocTH, nokosmeiics B MCO: P=Pt+ pgh
1.3. = -
3.6 3akoH Apxumena: FApx = _Pm,necn ,
14
14.1 Nmnynbec MaTepuanbHON TOYKH: p =mv
1.4.2 P=PpPi+p2F...
1.4.3
AP =A(Py+ Py + ) = F oAt + Py AL+ ..

B 1CO Ap_-: A( pl + p2 +_-) = 0 ; €CJIN FIBHemH + FZBHemH T = 0

144 Pabora cuibl Ha MaJIOM NepeMeELIEHUN: ﬁ
:‘F‘.|Ar|.008a:FX-AX ‘(
Ar Y

145 MOITHOCTS CHIIHIL:

CCJIM 3a BpEMms At paGOTa CHUJIBbI UBMCHACTCA

Ha AA , TO MOIITHOCTBH CHUJIBI
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AA
P=_ =F -v-cosa [_;
At |50 o
D
2 2
146 mov p
KHHeTHYEeCKas JHEPIUs MATePHAIbHOM TOUKH: Egun = = om
AE_ =A+A, +..
147 [ToTeHnmanbpHasE SHEPTUS:
s norermmanbusix cnnt Az = Eoren — Eonorens = A gre
[ToTeHnmanpHass dHEPTUs MaTEPHAIBHOW TOYKU B OJHOPOIHOM IIOJIE TSKECTH:
Enorenn = mgh
[ToreHnmanbHas YHEPTUS YIpyro AehOpMHPOBAHHOTO Teja:
kx?
EHOTeHu = 2
148
B I/ICO AEMex = ABcex HETIOTEHII. CUJI 3
AE,.. =0
15 MEXAHUYECKUE KOJIEBAHUMA U BOJIHBI
151 I'apMoHMueckre KojaebaHWs MaTepUaIbHOM TOYKM. AMmuTyaa u - ¢aza

kosneOanuii. Kuaemarnueckoe onucaHue:

X(t) :Asin(ogt+(po),

v (t)= x't,

a (1)=(v)

paBHOBECHSI.

2 2
=—m X (t) =a +o'x=0 , T7Ie X — CMEUIEHUE U3 TIOJIOKEHUS

t X

I[I/IHaMI/IquKOC OIIMCAaHUC:

2
may, = -kx, rie K =mMo* . dro 3HA4YMT, 4TO Fy = -KX.

DHepreTuyeckoe ONnucaHue (3aKOH COXPAHEHHsS MEXaHWYECKOW SHeprum):
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2 2 2 2
mu” kX MO max _ KAT _
2 2 2 2

CBA3b aMIUTUTYAbI KOJICOAHUN CMEIICHUSI MaTepUAIbHON TOUYKU C aMIUTUTYJaMU
KoJIeOaHUM ee CKOPOCTH U YCKOPEHUS:

V =0A a =o’A
max max
152 o 1
T = =
v
Ilepyon ManbIX  CBOOOJHBIX  KoJe0aHMMI  MaTreMaTH4YeCKOro  MasTHHKA:
T=2n |_.
g
. m
Ilepuoa cBOGOIHBIX KONeGAHMI IPYKUHHOTO MasTHUKA: | = 27T [__
K
153 Beinyxnennele koneOanus. Pe3onanc. Pe3onaHcHas kpuBas
154
L
A=0T= _
v
Wntepdepenuns n qudpakuus BOIH
155 3ByK. CKOpPOCTh 3ByKa
2 MOJIEKYJISIPHASL ®U3UKA. TEPMOANHAMUKA
2.1
2.11 Mojenu cTpoeHus ra3os, )KUIKOCTEH U TBEPABIX Tell. [IycTh TepMoauHamMuueckas
cucrema (teno) cocrout u3 N onuHakoBbIX Mosiekyll. Torga KoJm4ecTBO BEIIECTBa
N m
V= = ___ ,
Ny, u
rae Na — gncio ABorampo, M — macca cucrembl (tena), M — momspras macca
BEIIECTBA
2.1.2 TennoBoe nBUXKEHUE aTOMOB U MOJIEKYJ BEIIECTBA
2.1.3 B3aumoneiicTBue yacTul] BeLiecTBa
214
2.15 Monens uaeanpHoro raza B MKT
2.1.6 CBA3b MEX/1y JABJICHUEM U CPEIHEN KMHETUYECKON YHEPTUEH TOCTYIAaTEIbHOTO

TETUIOBOTO JBHMKEHUS MOJICKYJT HaeanbHOTO ra3a (ocHoBHOE ypaBHeHHEe MKT):
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1 - 2 mol) 2

p=—mnov= —n ‘ = —N-g_ ., , roe My — Macca OJHON MOJIEKYJIBI,
3 3 1 2 3
N

N=__ _ xoHumeHTpamus MojieKym

\Y

2.1.7

Ao6comorHas Temiieparypa: T =t°+ 273 K

2.18

2
8HOCT :{m(‘) \ 3_kT

2 2

2.1.9

VYpasuenue p = nkT

2.1.10

MO,Z[GJ'II) NACAJIbHOTO ra3da B TCpMOJNHAMHKC!

YpaBuenne Menneneesa — Kianelipona
BripaxxeHue 111 BHyTpEHHEN SJHEPTUU

!

VYpaBuenue Menneneea — Kianeiipona (mpuMeHUMble (GOPMBI 3aIHCH):

oV ="RT=VRT=NKT p=PRT
u "

BrelpakeHne aisi BHYTPEHHEW JHEPrud OJHOATOMHOTO HJICATbHOIO rasa
(mpuMeHUMBIe (HOPMBI 3aTTUCH):

U=3wRT=3NkT=3MRTove T =3 v

2 2 2 v 2

2111

3akoH I[aJ'IBTOHa JJI 1aBJICHHA CMCCHU Pa3pPCIKCHHBIX Ia30B!:

P=prtpz2+..

2.1.12

uzorepma (T = const): pV = const,

p
usoxopa (V= const): = const

\Y
usoGapa (p = const): - = const

['paduueckoe mpencrasienue uzonpoueccoB Ha pV-, pT- u VT-guarpammax.
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OO0BeIMHEHHBII Ta30BbIl 3aKOH:

ﬂ: const
T

JJIs1 IOCTOSIHHOI'O KOJIMYECCTBA BCIICCTBA v

2.1.13
2.1.14
Puae (T) P (T)
OtHocuTenbHas BiaxHocTh: P = 0 (T) = o (T )
HACKIIIL. T1apa HaCEII. TIapa
2.1.15 |/3MeHeHHe arperaTHbIX COCTOSIHHM BeIlecTBa: HCHApeHHe M KOHJCHCAIWs,
KHUIICHHE KHUIKOCTH
2.1.16 |V3MeHeHMEe arperaTtHbIX COCTOSHMH BEIIECTBA: IUIABJICHUE M KPUCTAILIM3ALMS
2.1.17
2.2
221
2.2.2
2.2.3 Tennonepenaya Kak cnoco0 M3MEHEHUS] BHYTPEHHEH SHEpruu 0e3 COBEPIICHHS
paboTel. KoHBEKIIMS, TEIIIONPOBOIHOCTD, H3TyUYCHHE
224
VYV nenpHas TEIIOEMKOCTh BEIIECTBa C: Q=cmAT
2.25
A Q=2am
2.2.6 OnemeHTapHas paboTa B TePMOJIMHAMUKE: A=PAV | Biruncrenne paboThI
o rpaduKy mnporecca Ha pV-auarpamMme
2.2.7 [1epBrlii 3aKOH TEPMOIMHAMUKHU:

Q12 = AU12 + A12 = (Uz _Ul) + A12

Anuabara:
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Q12 =0= A12 :U1_U2 :_AU12

2.2.8 Bropoii 3akon TepmoauHamuku. HeoOpaTtumbie mporiecchl
2.2.9 [Mpunnuner geictBus teruioBbix MamuH., KITJI;
_ A3a LUK __ QHan _|Qx0n _ pxon
n= = —1-
Qﬂarp QHan Qﬂarp
2.2.10
_ __ Harp - Xom __q " xon
maxn_nKapuo - T _1 T
Harp Harp
2.2.11 | YpaBHeHue TemioBoro 6amnanca: Q1+ Q2+ Qs +...=0
3 DJIEKTPOJIMHAMUKA
3.1 OJIEKTPUUYECKOE I10JIE
3.1.1
3.1.2 B3aumopeiictBue 3apsgoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJ[HOPOJHOM BEIIECTBE C JMINEKTPUUECKON MPOHHIAEMOCTBIO ©
S 1 2P B g e oY
er® dmee r°
3.1.3
3.1.4 F
HanpsikeHHOCTh 3JIEKTPUYECKOTO TTOJIS: E=
qnpo6H1>1171
E =k Y
r r.2
omHoponHoe moe: E = CONst .
KapTunsl TuHUI HANpsSHKEHHOCTH ATHX MOJEH
3.1.5

Pa3zsocTh MOTCHIIMAJIOB U HAIIPSXKCHUEC!

Alzzq((Pl_(PZ):_qA(P:qU :
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IToTenuuanpHas OHEPIruA 3apsgaa B JSJICKTPOCTATUYCCKOM IIO0JIE:

W =q¢

A=-AW

W

[otenmuan snexrpocratudeckoro moms: @ =

q

3.1.6 [IpuHUUN Cyneprno3ulun 3JIEKTPUUYECKUX MOJIeH:

E=E1+Ex+..., 0=0,+¢, +...
3.1.7 IIpoBogHMKM B DJIEKTPOCTATUYECKOM  IOJE€.  YCIOBUE  pPaBHOBECHUS

r

3apsAOB: BHYTPH TNpOBOJHMKA [E =(, BHYTpM M Ha TIOBEPXHOCTH

nposoxmika P = CONSt
3.1.8

€
3.1.9
c=4
U
€€,
DIIEKTPOEMKOCTh TUIOCKOIO KOHJIEHCATOpa: C= =¢C
q 0

3.1.10

[TocnenoBarenbHOE COEAMHEHUE KOHIIEHCATOPOB:

1 1 1
U:U1+U2+...,q;|_:qZ:..., =t *-
Cnocn Cl CZ

3111 qU CU? ¢

DHeprus 3apsHyKEHHOTO KOHJIEHcaTopa: W, = = =

P p P c 2 2 2C
3.2 3AKOHBI TTOCTOSAHHOI'O TOKA

3.2.1 | = Ad

Cuna toka: ' — . [locTostHubIA TOK: | = const

At At—0

Jns mocrossHHOTO TOKA ( = It
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3.2.2 VYcnoBus cymecTBOBaHUS 3JIEKTPHUECKOTO TOKA.
Hanpsixenne U u DJ1C E
3.2.3 | — U
3akod Oma jyis ydyacTka nenu; | =
R
324
I
R=p_
S
32 5 ACTOpOHHI/IX CHII
Hctounnku Toka. DJIC HCTOYHMKA TOKA: E=
q
BHyTpeHHee compoTuBIEHHE UCTOYHHMKA TOKA
3.2.6 3akon Oma sl TOJHOU (3aMKII1£yT0171) ANEKTPUICCKON E_r
3
uenu: E = IR + Ir, otkyna I = e R
R+r
3.2.7
1 1 1
- =+ +
rapasut I-(1 |-(2
3.2.8
2
Ha pesucrope R: Q=A=1°Rt=1Ut=—__t
R
3.2.9 P AA Ty
MoIHOCTh 3MEKTPUYECKOrO TOKA: - __ = .
At At—0
U 2
2
TemnoBasi MOLIHOCTb, BBIAEISIEMAsl HA PE3UCTOPE: P=I"R=—=1U.
P _ AACT. (G504 — EI
MoIHOCTh UCTOYHUKA TOKA: = -
E
At
At—0
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3.2.10 |CBoOomHblE  HOCHUTENH  DJIEKTPUYSCKUX  3apsAIOB B TPOBOJHHUKAX.
MexaHu3MBbl TPOBOJAMMOCTH TBEPIBIX METAJUIOB, PAacTBOPOB M PAaCILIaBOB
3IIEKTPONUTOB, ra3oB. [lonmynpoBoauuku. [1oaynpoBOTHUKOBEIA A0

3.3 MATHUTHOE TIOJIE

3.3.1

B= Bl + Bg +...

3.3.2 OneiT Opcrena. MarHuTHoe T1OJie NPOBOJHMKA C TOKOM. KapruHa nuHUR
WHIYKIUM MarHUTHOTO TMOJISI JJIMHHOTO MPsIMOTO NPOBOJHUKA M 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM

3.3.3 Cuita AMniepa, ee HalpaBJIeHUE U BeJIMYMHA:

Fa = IBI sina , e % — yrom Mexny HanpaBieHHEM —IIPOBOIHHKA
1 BekTopoM B

3.34 — i
Cuna JlopeHIia, ee HanpaBJICHUE U BEIHYHHA! Fnop = h }JB SINA | rpe @ — yron
mexay Bektopamu U u B . JlBuxenue 3apsxeHHOH 4acTHIBI B OJHOPOIHOM
MarHUTHOM I10JIE

3.4
3.4.1 [ToTok BekTOpa MarHUTHON HMHIYKIIMH: 7 1 B
i
®=B,S=BScosa @
34.2
3.4.3
AD -
E =- = -
i t
At At—0
3.4.4 | D]IC uHAYKIUHU B IPSIMOM MPOBOTHUKE B

f

-
JUTHHOM |, IBHOKYIIIEMCST CO CKOPOCThIO L 3

" “'
(UJ— I ) B OJTHOPOJTHOM MarHUTHOM TioJie B:

/ — — A,
/ e e

f N

|Ei |: Blucos o ,rae & — yron mexay Bektopom B 1 Hopmansio N K

— — 5 — . —
IIJIOCKOCTH, B KOTOpOI\/'I JICKAT BEKTOPLBI I u U, €CJIN I J_ B u UJ_ B y
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TO |EI | - BID
3.4.5
3.4.6 L. P
NaaykruBrocth: = wm @ = LI.
|
Al !
E =—L2| =-LI
si t
At At—0
3.4.7 LI?
DHeprusi MarHUTHOTO TOJIA KaTYIIKK C TOKOM: W, =
3.5 QJIEKTPOMATHUTHBIE KOJIEBAHWA U BOJIHBI
35.1 Kosebarenpubiit KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC
KOJIe0aHHs B MICATbHOM KOJIEOATEIbHOM KOHTYpE: - I
I
1G(t) = G SiN (0t + @y
1(t)=g=0q__ cos(ot+o )=1__cos(ot+q, )
2n 1
®opmyna Tomcona: | = 27 \/tC Jorkyma O = __ = _____ .
T +LC
0 — max
max
®
35.2
Cu? LI’_cu® LI
— max— — e— — n
2 2 2 2 const
353 BhIHYXIeHHBIE DJICKTPOMArHUTHBIC KoyeOaHus. Pe3oHaHc
354 Ilepemennsnii Tok. [Ipom3BoacTBO, mepemada U MOTPeOICHHUE SIEKTPUUYECKOU
SHEPTUN
355
ELBLC
3.5.6 [Ikana »SJEKTPOMATHUTHBIX BOJH. [IpUMEHEHHE JIIEKTPOMATHHUTHBIX BOJH

B TCXHHUKE U 6BITy
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3.6

OIITUKA

3.6.1

3.6.2

3akoHbI oTpaxeHus ceera. & = B
alp

S S

3.6.3

3.6.4

3aKOHBI MIPEJIOMJICHUS CBETA.

Mpenomnenne csera; N:SIN 0 =N, sinf : i
AOGCOMIOTHBIN TOKa3aTeNb MPEeIOMIICHHS:

OTHOCHTENBHBIA MOKA3aTellb MMPCIOMIICHUA: -

OTH

XoJ tyudei B IpU3Me.
CooTHolIEHHE 4YacTOT W  COOTHOLIGHHME JUIMH BOJIH IIpU  IIEepexoje
MOHOXPOMaTHUYECKOIO CBETA Yepe3 rPaHully pas3zelia IByX ONTUYECKUX Cpe;

Vi=V, N =N\,

3.6.5

ITostHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHBIl  yrol MONMHOTO BHYTPEHHETO Ny <My H,
OTpaKEHHUS:

A 1 n,
sinq, =——=—%
®n n,

OTH

3.6.6

Cobuparoiue U paccenBaronue JuH3bl. ToHKas nuH3a. POKYCHOE PACCTOSTHUE

U OTIITUYECKAs CHjIa TOHKOM JIMH3BI: D = _

F

3.6.7

. ~
®dopmyra TOHKON JINH3BIL: d

1,1_1 i .

d f F !\h

VBenuuenue, 1aBaeMoe JIMH30M: f

r="_[

|f
H d
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B cniyuae pacceuBaroiei JUH3bIL:

D<0:>F:i<0,

D
h |f
I'=__ = u <1
H d
3.6.8
3.6.9
3.6.10 |HuTepdepenmus cera. KorepeHTHble HCTOYHUKH. YCIOBHS HAOIIOICHUS
MaKCUMyMOB ¥ MHUHUMYMOB B MHTep(EpEeHIMOHHON KapTUHE OT JIBYX CHH(Aa3HBIX
KOT'€PEHTHBIX UCTOYHHKOB:
MaKCUMYyMBbI — A=2m_ ,m=0, +/-1,+/-2,+/-3, ..,
2
A
MHHHUMYMBbI — A= (Zm +1)_ ,m=0,+/-1,+/-2,+/-3, ...
2
3.6.11
A
dsing, =mh m=o0,+/-1,+-2 +-3, ..
3.6.12
4
4.1
41.1 E=hv
4.1.2 hc
E=hv=__=pc
A
E hv h
Nmnynsc potona: P=_=__ = _
cC € A
4.1.3 ®oroaddext. OnbiTel A.I'. CroneroBa. 3akoHbl poToddderTa
414 VpaBHenue DitHmTeiHa ans porosddexra:

Egorona = Asrixora + Exun max,
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hc hc mu’
rae EtbOTona =hv= . ABMxoua = hvxp - , E = maX- — eU3an
A }\‘ KHHMAax 2
Kp
4.15 JlaBneHue cBera. J[apieHue cBeTa Ha MOJHOCTHIO OTPAKAIOIIYIO TIOBEPXHOCTH U
Ha MOJHOCTHIO MOTJIONIAIOUTYI0 TOBEPXHOCTh
4.2 OU3UKA ATOMA
421
4.2.2
hc
= =|E —E
hvmn 7\. | n m |
mn
4.2.3 JIuneityaThie CHEKTPHI.
CnekTp ypOBHEH YHEPTUU aTOMa BOJOPOJA:
-13,6>B
E = n=123 ..
1" nL
4.3
43.1 Hyxnonnas mozxens sinpa I'elizenOepra — MBanenko. 3apsiz siapa. MaccoBoe 4ucio
anpa. M3oromsl
4.3.2 PagroakTuBHOCTE.
AX Y + He
L L-2 2
Bbera-pacnan.
0
-pactiai A A Y+ e+w
B p )1 VA X AL+1 -1 e
. A A 0
[TO3UTPOHHBIH B-pacnan: X 57 Y + " g+ v .
l'amma-uznyyenue
4.3.3 _t
3aKoH paaroakTUBHOTO pacmama: N (t) = N0 2T
t
[Tycth M — Macca paguoakTUBHOTO BemiecTBa. Torma m (t) =m,-2 7
4.3.4
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