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OenepanpHas pabouyas mnporpaMma 1o ydeOHoMy mnpeametry «Duzuka»
(yrmyOneHHBIH YpOBeHB) (TpeaMmeTHas o0yiacTh «EcTecTBEHHO-HAy4YHBIC TPEIMETHI)
(manmee COOTBETCTBEHHO — Mporpamma 1o ¢usuke, Gu3nKa) BKIIOYAET MOSCHUTEIbHYIO
3alUCKY, COJEp)KaHWe OOYYeHHs], MIAHUPYEMBIE PEe3yJlbTaThl OCBOCHHUS IMPOTPAMMBbI
no ¢u3MKe, TeMAaTUYECKOE IUIAHWPOBAaHUE, MepeueHb (KOAU(PHUKATOp) MPOBEPSIEMBIX
TpeOOBaHMII K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI
CpemHero o0mero o0pa3oBaHus U AJIEMEHTOB COJEPKaHUS 10 (HHU3HUKE.

[TosicuutenpHas 3amucKa oTpakaeT 00IIMe ETH U 3aa49i PU3UKU, XapaKTEPUCTUKY
MICUXOJIOTHYECKUX MPEANOCHUIOK K €€ U3yUYEHHUI0 00YJaroIIMMHCS, MECTO B CTPYKType
yueOHOTO IIJlaHa, a TakXKe MOAXOAbl K OTOOpY coAepKaHUsd, K ONPEIeICHUI0
TUTAHUPYEMBIX PE3YJIHTATOB.

Conepxanue 0OO0ydeHUS PACKpbIBA€T  COJEp)KATEIbHbIE JIMHUM, KOTOPHIC
MpeaiaraloTcsa JUisl 00s3aTeIbHOIO U3Yy4YEHHUs B KaXIOM KJIacce€ Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHusl.

[Inanupyembie pe3yabTaThl OCBOCHHUS MPOTpaMMbl 1O (U3MKE BKIIOYAIOT
JMYHOCTHBIC, METAlpeIMETHBIE PE3yNbTaThl 32 BECh NEpUOA OOydYeHHUS Ha YPOBHE
cpeaHero o6Omero oOpa3oBaHMs, a TAaKXKe MPEIMETHbIE JOCTHXKEHHsS O0ydarolerocs
3a KaXIbli ToJ] OOy4eHHS.

HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE cpeaHero ooIiero odbpasoBaHus pa3padoTaHa
HA OCHOBE TMIOJIOKEHUW U TpeOOBaHMM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpa3zoBaTenbHOM mporpammel, npeactaBieHHbx B I'OC COO, a Takxke ¢ ydeToM
benepanpHOI paboueii mporpaMMbl BociuTanus 1 KoHIenyu rnpenogaBanus yueOHOTo
npenmera «®Pusnka» B 00pa3oBaTelbHbIX opranuzanusx Poccuiickoii deneparuu,
peaTM3yIONIUX OCHOBHBIC 00pa30BaTEIbHBIC TPOTPAMMBI.

[Iporpamma 1o ¢Qusuke ompenenseT o00s3aTeIbHOEC MPEAMETHOE COJEpKaHUE,
YCTaHABIMBACT PEKOMEHAYEMYIO ITOCJICI0BATEILHOCTh HM3YYCHHS TEM M Pa3JIesioB
y4eOHOTO TIPEeIMETa C YI€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH, JIOTHKU
y4eOHOTO0 Tpoliecca, BO3PACTHRIX 0COOEHHOCTEH o0yuatomuxcs. [Iporpamma no dusmuke
JIaeT TMPEJCTaBICHUE O IEJAX, COACPKaHUM, O0IIeH CTpaTernu 00ydYCHUs, BOCITUTAHUS
Y pa3BUTHsI 00Y4YaOIIKXCS cpeAcTBaMU yueOHoro npeameta «Dusnkay Ha yriayOlIeHHOM
yYpOBHE.

N3yuenne xypca GU3UKH yriayOJICHHOTO YPOBHS ITO3BOJISCT Peai30BaTh 3a/1auu
MpoQeCCUOHAILHON OPUEHTAIIMH, HAMPABIICHO HA CO3/IaHWE YCIOBHM IS MPOSBICHUS
CBOMX MHTEJUIEKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM OO0y4YaroluMcs,
KOTOpbIE  HEOOXOIWMBI  JJIi  TPOJOJDKEHWs  O0Opa3oBaHHWS B OPTaHHU3AIUAX
npodeccoHanbHOTO  O0pa3oBaHMsl MO Pa3NU4YHbIM  (PU3UKO-TEXHUYECKUM
Y MTH)XEHEPHBIM CIIELUATIBLHOCTSIM.
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B nporpamme no ¢usuke omnpenensioTcs IUIAHUPYEMbIE pPe3yJIbTaThl OCBOEHUS
Kypca (u3MKd Ha ypOBHE CpeaHero oO0miero oO0pa3oBaHUA: JUYHOCTHBIC,
MeTarpeaIMeTHbIe, IpeIMETHbIE (Ha YIiIyOJIeHHOM ypoBHe). HayuHo-MeTooiornueckon
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 (PU3MKH Ha YIITyOJICHHOM YPOBHE, B TOM
qucIie MPeAMETHBIE PE3YNbTAThI MO ToJaM 00yUeHHUS;

coziepkaHue yueOHoro npeamera «Pu3rka» mo rogam oOy4eHHUs;

TEMaTUYEeCKOe TUTAHUPOBAHKE TI0 ToAaM 00yUYeHuS;

nepeyeHb (Koau(ukaTop) MpPOBEPSEMbIX TPEOOBaHUN K pe3ysibTaTaM OCBOCHUS
OCHOBHOHM 00pa3zoBaTeIbHON MpOrpaMMbl CPEIHETO O0IeT0 00pa30BaHUs U 3JIEMEHTOB
cojiepkaHus 1o (PU3HKE.

[Iporpamma 1o ¢pu3nuKe UMEET MPUMEPHBIN XapaKTep U MOXKET ObITh UCIIOJIH30BaHA
YUUTEIAMU (PUBUKHU JJIsT COCTABIICHUSI CBOMX pab0YMX MPOrpamM.

[Iporpamma 1o ¢pu3HKe IpeoCTaBIsIET BOZMOXKHOCTH IS pealn3aluy Pa3IndHbIX
METOJMYECKUX TMOAXOJOB K TpernojaBaHui0 (GU3UKKA Ha YrIyOJIeHHOM YpOBHE
MIPU YCJIOBUU COXpaHEeHUs! 0043aTeIbHON YaCTH COJIEPKAHMS Kypca

®du3mnka KaKk Hayka 0 Hanbojee OOIMX 3aKOHAX MPHUPOJbI, BHICTYIAs B KaU4eCTBE
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 INPOLIECCOB W SIBJICHWUN, H3y4aeMbIX XUMHUEH, OHOJIOrHel, (Pu3nYecKou
reorpadueit u actpoHomueil. Mcnonb30BaHWe M aKTUBHOE MpPUMEHEHHE (DU3UUYECKHUX
3HAHUU OMPEACIIUIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUM B cepe
SHEPreTUKH, TPAHCIOPTA, OCBOECHHUS KOCMOCA, I[IOJYYEHUS HOBBIX MaTEpHAIOB
C 3a/TaHHBIMU CBOMCTBamMU. M3yueHnne pu3nKu BHOCUT OCHOBHOM BKJIa] B (JOPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI MUpa oOydarmierocs, B (QopMUpOBaHUE YMEHUU
PUMEHSITh HAYYHBIM METO/T MO3HAHUS NP BBHIOJIHEHUU UMHU YU4E€OHBIX HCCIIEI0BaHUMH.

B ocHOBY Kkypca ¢u3NKK Ha ypOBHE CPETHEr0 OOIIEro o0pa3oBaHUs MOJIOKEH Pl
ujel, KOTOpPbIe MOXKHO pacCMaTpUBaTh KaK MPUHIIMITBI €70 TOCTPOSHUS.

Hoesa wuenocmuocmu. B COOTBETCTBUM C HEW Kypc SIBISIETCS JIOTUYECKHU
3aBEPIICHHBIM, OH COJCPKHUT MaTepHall M3 BCEX pasleiioB (U3UKU, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKOM, TaK M1 COBPEMEHHOMN (DU3UKHU.

Hoesn zenepanuzayuu. B cOOTBETCTBUM C HEl MaTepuai Kypca GU3NKH 00beTUHEH
BOKpYTr (¢usmueckux Tteopuil. Bemymmm B Kypce sBiseTcs (popmupoBaHHE
NPEICTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUH, BEILIECTBE U IOJIE.

Hoesa cymanumapuzayuu. Peamuzanys uAeu IPEANnosaraeT HCIOJIb30BAHNUE
TYMaHUTAPHOTO MOTeHIHANIA (PU3UIECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHs (PU3UKHU
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C pa3BUTHEM O00IlecTBa, a TaKKe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢usuku yriayOGleHHOTO YypOBHS
npenanojaraeT 3HaAaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTHYECKUX
NPWIOKEHUN M3YYEHHBIX TEOpHUM U 3aKOoHOB. [Ipu 3TOM paccMaTpuBarOTCs HAa YPOBHE
o0IIMX MpEeCTaBICHUN U COBPEMEHHbIE TEXHUUYECKHE YCTPOMCTBA, U TEXHOJIOTHH.

Hoesn yxonozuzayuu peannsyercs MOCPeICTBOM BBEIACHUS 3JIEMEHTOB COACPKaHUS,
MOCBSIIIEHHBIX AKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI
C pPa3BUTHEM TEXHUKHU M TEXHOJOTHH, a Takke OOCYKICHHs MpoOJieM paloHaTIbHOTO
IPUPOAOIIONB30BAHUS U SIKOJIOTUYECKON O€30MacHOCTH.

OcBoeHuMe  coJepkaHUs MporpamMmbl MO  (U3MKE  JOJDKHO  CTPOUTCA
Ha TPHUHIUINAX CHUCTEMHO-AEATEIbHOCTHOTO Toaxoda. s ¢usuku peanuszarust 3THX
OPUHIIMIIOB 0a3upyeTcss Ha HCIOJIb30BAHUU CaMOCTOSITEIBHOTO JKCIIEPUMEHTA Kak
MOCTOSTHHO JIEUCTBYIoIIEro pakTopa yuyeOHOTo nporuecca. st yriry0JIeHHOTO YpOBHS —
3TO CHCTEMa CAaMOCTOSITEJIbHOTO YUYEHHYECKOTO0 JKCHEPUMEHTA, BKIIIOYAIOIIETO
(GbpoHTaIbHBIE YYEHUYECKUE OIBITHI MPU W3YYECHUU HOBOTO Marepuaa, J1abopaTOpHbIE
paboTel M paboThl mpakTUkyma. [Ipm 3TOM BO3MOXKHBI JIBa CIIOCOOa peanu3aiuu
¢dusnueckoro npakTukyma. B mepBoM ciydae MpakTHUKyM MPOBOAUTCA JHOO B KOHIIE
10 u 11 xmaccoB, 1100 MOCIE MTEPBOTO M BTOPOTO MOTYTOIUN B KaXKIOM U3 dTUX KJIACCOB.
BTopoii cnoco6 — 3To uHTErpanus padoT NpakTUKyMa B CUCTEMY Ja0OpaTOPHBIX padoT,
KOTOpBIE MPOBOJATCS B Mpoliecce n3ydeHus paszzaena (temsl). Ilpu sTom noa paboramu
MpPaKTUKyMa TOHUMAETCs] CaMOCTOSTENHHOE HCCIeI0OBaHNE, KOTOPOE TMPOBOJIUTCS
10 PYKOBOJICTBY CBEPHYTOT'0, 000OIIICHHOTO BH/1a 0€3 MOMIaroBoi HHCTPYKITHH.

B mporpamme no ¢gusuke cucreMa y4eHWYECKOTO KCIEpPUMEHTa, J1abopaTOpHBIX
paboT U MpakTHKyMma MPEICTaBJICHA €IUHBIM TepeyHeM. BrIOOp TeMaTuKu ISl ITUX
BUJIOB  YYCHMUYECKHX  MPAKTUYECKUX  PabOT  OCYIIECTBISACTCS  y4aCTHHUKAMHU
00pa30BaTeNbHOrO Mpolecca MCXOAs W3 OCOOEHHOCTEH IMOYpPOUYHOro IIAHUPOBAHUS
U ocHareHus kabunera ¢pusuku. [Ipu 3Tom obecrieunBaeTcs oBiIaeHHE 00yIarOITUMUCS
YMEHUSMHU TIPOBOAUTH MPSAMbIC U KOCBEHHBIC U3MEPEHUS, HCCIICIOBAHUS 3aBUCUMOCTEH
(u3HUEeCKNX BEIMYUH U TIOCTAHOBKY ONBITOB 110 TIPOBEPKE MPEIOKEHHBIX THIIOTE3.

bonpmoe BHUMaHWE yaemseTcs PEUICHHIO PACUETHBIX M KAaYeCTBEHHBIX 3ajad.
[Ipu sTOM 111 pacyeTHBIX 3a/1au MPUOPHUTETOM SBJSIOTCS 33Jladydl C SIBHO 3aJlaHHOU
M HESBHO 3aJaHHONW (PU3MYECKOW MOJENbI0, IMO3BOJISIONINE TPUMEHSITh H3yUYCHHbIE
3aKOHBI W 3aKOHOMEPHOCTHM KakK M3 OJHOrO pasziela Kypca, TaK U HHTETPHPYS
MpUMEHEHNEe 3HAHWW M3 Pa3HBIX pa3iesioB. [ KadyecTBEHHBIX 3ajad MPUOPUTETOM
ABJISIIOTCS 3a7jaHusl Ha OOBbACHEHME/Npe/ICKa3aHue MPOTEKAHUsS (PU3NYECKUX SBICHUM
U TIPOILIECCOB B OKpYKarolleHd KU3HH, TpeOyroliue BbIOOpa (PU3MYECKONH MOACIH
JUTSI CUTYaIliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBaHusaMu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
o0ecrieueHn0 y4yeOHOro mponecca Kypc (U3UKUA yriyOJEHHOTO YpOBHS Ha YpPOBHE
CpeaHero o61iero o0pa3oBaHus JOKEH N3Y4aThCs B YCIOBUSX MIPEIMETHOTO KaOMHETA.
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B kabunere ¢u3uku A0MKHO OBITH HEOOXoauMoe jgabopaTopHoe 000pYyIOBaHUE
JUIS  BBIMIOJTHCHHUS YKa3aHHBIX B TIpOrpaMMe 10 (U3WKE YYECHHYECKHX OIIBITOB,
1a60paTOPHBIX padOT U PabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE 000PYI0OBaHUE.
JleMoHCTpannoHHOE 000pynoBaHue GOPMUPYETCS B COOTBETCTBUU C MPUHITUIIOM
MUHUMAJIBHOW  JOCTATOYHOCTH M  OOECIeurMBaeT TIOCTAHOBKY  IEPEUYUCIICHHBIX
B IporpaMme Mo (Pu3MKe KIIOYEBBIX TEMOHCTPALMM JUIsl MCCIAEAOBAHUS U3y4aeMbIX
SIBJICHUH ¥ TIPOIIECCOB, SMITUPUICCKUX U (DYHIAMEHTATBHBIX 3aKOHOB, MX TEXHHYCCKUX
IIPUMEHEHUU.

JlabopaTopHoe o00opyqOoBaHME [UJII  YYEHHMUECKUX  MPAKTUYECKUX  padboT
(dopMupyeTcsi B BUJe TEMAaTHYECKHX KOMILUIEKTOB M 00ECIIEYNBACTCA B pAcUe€Te OJHOTO
KOMIUIEKTa Ha JBYX oOydamommxcd. TemaTudyeckue KOMIUIEKTBl JIa0OpaTOPHOIO
000pyI0BaHUS IOJKHBI OBITh TOCTPOEHBI HA KOMIIEKCHOM MCIOJIb30BaHUH aHAJIOTOBBIX
1 UQPPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHIIC
1upOBBIX JTabopaToOpuil.

OCHOBHBIMH LIETSIMA  M3y4eHHS (u3uku B 0O0IIeM O00pa30BaHUU  SBIISIFOTCS:

dbopMHpoBaHUE WHTEpPEca U CTPEMJICHUS OOYyYarolIuXcsl K HAyYHOMY H3YYCHHIO
MIPUPOIBI, PA3BUTHE UX HHTEIUICKTYAIbHBIX M TBOPYECKUX CITOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUN O HAY4YHOM METOJE€ IO3HAHUS U (OPMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIICHHS K OKPYKAIOIIUM SBJICHUSIM;

(opMHpOBaHME HAYYHOTO MHMPOBO33PEHUSI KaK pe3yibTaTa HW3Y4YEHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DHU3UKU;

dbopMupoBaHue YMEHUN OOBACHATH SIBJICHUS C HCMHOJb30BAaHUEM (DU3NUECKUX
3HAHWI ¥ 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 (PU3UKOM, TOJITOTOBKA K JalibHEUIIEMy O0yUYEeHHUIO B 9TOM
HaIPaBJICHUU.

JlocTmkeHne HSTUX Leedl oOecreunBaeTcss pEIIEHHUEM CIEeIYIOMMX 33434
B IIpoIecce U3yUeHHs Kypca (PU3MKH Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHUs:

npuoOpeTeHre CUCTEMbl 3HaHUN 00 O0O0mHUX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSAX, BKIIOYAS MEXAHUKY, MOJICKYJSIPHYIO (PU3HKY, DJICKTPOIUHAMUKY,
KBaHTOBYIO (PU3UKY U 3JE€MEHTHI aCTPOPU3UKHU;

dbopMHupOBaHWE YMEHHA TPUMEHSATH TEOPETUYECCKUE 3HAHUS I OOBSICHEHUS
busnueckux SBIEHUW B TPUPOJNEC U JUIsl TPUHATAS TPAKTUYCCKUX PEIICHHM
B IIOBCEJIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUs Pa3IuYHbIX 3a/ad C SIBHO 3a/laHHOM (PU3NYECKOUN
MOJIENIbIO, 33124, MOAPa3yMEBAIOIIUX CAMOCTOATEIbHOE COo3AaHne (GU3HUUECKON MOJIENH,
COOTBETCTBYIOILIEH YCIOBHAM 3aJ]a4H, B TOM YHCJIE 3a/1a4 UHKEHEPHOIO XapaKTepa;

MOHUMaHuEe (PU3NIECKUX OCHOB M MPUHIIMIIOB JACHCTBUS TEXHUYECKUX YCTPOWCTB
U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO CPEAY;
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OBJIAJICHHE METOJAaMH CaMOCTOATENbHOTO IUIAHUPOBAHUS U MPOBEICHUS
($u3HUEeCKUX HKCIIEPUMEHTOB, aHANIM3a W MHTEpIpeTalud UHPOPMAILIMK, ONpPEeeICHUS
JIOCTOBEPHOCTH MOJTYUYEHHOTO PE3yJIbTaTa;

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

pasBuTHE WHTepeca K cdepaM mpodhecCHOHATBHOW ACATEIBHOCTH, CBS3aHHOU
¢ (hU3UKOM.

B cootBerctBuu ¢ tpedboanusimu GI'OC COO yriayOiaeHHbIH ypOBEHb U3YUCHUS
yueOHoro npeamera «Pu3nka Ha YpOBHE CPEIHEro OOLIEro 00pa3oBaHusl BRIOUPAETCS
0OyJaroNMMUCs, TUIAHUPYIONIUMHU TPOJAOKEHUE 00pa30oBaHUS IO CIEIUATBLHOCTIM
(U3UKO-TEXHUYECKOTO TIPOPuIIs.

OO6muiee 4KMCIIO YacoB, PEKOMEHJIOBAHHBIX ISl U3y4YeHUsS (Ppu3uku (yriryOJeHHBIN
ypoBeHb), — 340 gacoB: B 10 knacce — 170 yacoB (5 1acoB B Henento), B 11 kiacce —
170 gacoB (5 4acoB B HEEIIO).

[Ipemyiaraemslii B iporpamme 1o Gu3uke nepeyeHb J1a00paTOPHBIX U MPAKTUYECKUX
paboT SABIAETCS PEKOMETOBAHHBIM, YUUTENh JIeJacT BEIOOP MPOBEACHUS JTaOOPAaTOPHBIX
paboT U OMBITOB C Y4ETOM MHAUBUAYATHLHBIX OCOOEHHOCTEHN 00yUYarOIMUXCA.

B mnporpamMme mno ¢u3MKe KaxkIOro Kiacca IMpeasiaraeTcsi pe3epB BpPEMEHH,
OTBOJIUMBIN Ha BapUAaTUBHYIO YacTh MPOTPAMMBI, COJEPKaHUE KOTOPOU hopMHUpyeTCs
y4JacTHHKaMU oOpa3oBaTebHOTO Tmpolecca. Jlrobas pabodas mporpamMma J0JDKHA
MOJIHOCTBIO BKJTIOYATh B Ce0s1 CoJIep KaHKe IAaHHON TPOrpaMMBbl 10 (hU3HKE.
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COILEPKAHUE OBYUEHMUSA

10 KJIACC

Pasznen 1. Hayunblii MeTO MO3HAHMSI IPUPOABI

®duszuka — ¢PyHIaMeHTalbHAasg Hayka o mpupoze. Haydnbiii mMeTon mo3HaHUS
Y METOJIbl UCCIIEIOBAHUS (PU3UUECCKUX SBICHUIA.

OKCIIepUMEHT U Teopus B TIpolecce TMo3HaHus mnpupoasl. HaOmronenue
Y DKCIIEPUMEHT B (hU3HKE.

CnocoObsl  u3MepeHus (U3MYECKUX BEIMYMH  (QHAJIOTOBBIE U ITU(POBBIC
M3MEpUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYNKOBHIE CHCTEMBI).

[TorpemnocTu n3mMepeHuil GPU3NYECKUX BETUUHH (aOCONIOTHASI U OTHOCUTEIIbHAS).

MonenupoBanue (GU3NYECKUX SIBICHUH H TIPOIECCOB (MaTepwaibHas 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 ¥ HAMpPsHKEHUS B IEMH MOCTOSHHOTO TOKA MPH MOMOIIH
aHAJIOTOBBIX U MU(PPOBBIX U3MEPHUTEIHHBIX PUOOPOB.

3HakoMCcTBO ¢ uUdpoBoil naboparopuer 1o Qusuke. Ilpumepsl wu3MepeHus
(Gu3NYECKUX BETUYHH TP MOMOIIY KOMIBIOTEPHBIX JaTYNKOB.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuxa

Mexannueckoe qBukeHre. OTHOCUTENbHOCTh MEXaHUYECKOT 0 ABUKEeHUS. CucTteMa
oTcuera.

[Ipsimast u oOpaTHas 3a1a4l MEXaHUKH.

Pannyc-BexkTop MaTepuanibHON TOYKH, €r0 MPOEKIMU HAa OCU CUCTEMbI KOOPJUHAT.
Tpaexropus.

[Tepemenienue, CKOPOCTh (CpeaHSISE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUAIbHOM TOYKH, HMX NPOCKIMH HA OCH CHUCTEeMbl KoopauHaT. CloxeHue
MIEPEMEILCHUI U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJUHENHOE JBUXKEHUE. 3aBHCUMOCTh
KOOPJAWHAT, CKOPOCTH, YCKOPEHHUS U MyTH MATEPUAILHOM TOYKM OT BPEMEHU U HX
rpadukw.

CBobOomHOe majaeHuEe. YCKOpeHHue CBOOOJHOTO TajeHus. JIBkeHue Tena,
OpOIIEHHOTO O] YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHHUSI
MaTepUaTbHOW TOYKU OT BPEMEHHU U UX TpaduKH.

KpuBonunennoe nsrkeHue. [[BHKEHME MATEPUAIBHOW TOYKM MO OKPYKHOCTH.
VYrioBas u nuHelHas ckopocTh. [lepuos u yactota obpamenus. LleHTpocTpemuTenbHOE
(HOpManibHOE), KacaTelabHOE (TaHTEHI[MAIbHOE) U MOJIHOE YCKOPEHHWE MaTepUallbHOU
TOYKH.
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TexHuueckue YCTpOﬁCTBa N TCXHOJIOTHUYCCKHUEC ITPOUCCChI: CITMAOMCTP, IBHIKXCHHEC
CHaps10B, OCITHBIC, IICCTCPCHYATHLIC U PCMCHHLIC IICpEaAaIn, CKOPOCTHBIC J'II/ICI)TBI.

Jlemoncmpayuu

Mogens CcHCTEMBI OTCYETA, WLTIOCTPAIMS KHHEMAaTUYECKUX XAPAKTEPUCTUK
JBHKCHUSL.

CniocoOsbI nccieoBaHus IBKCHUM.

NnmocTpanus npeaeabHoro nepexo/ia i iBMEpEeHNe MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanHue NBUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXE U B Pa3peKEHHOM MPOCTPAHCTRE.

HaGmonenne nBwkeHHWs Tena, OpOIIGHHOTO IO YyIJOM K TOPH30HTY
Y TOPHU30HTAJIBHO.

HarmpaBnenue CKopoCTH Ipu JIBUKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEIYKTOPE.

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

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomol, NPAKMUKYM

N3ydenne HEpPaBHOMEPHOTO JBMKEHHMS C LIEJbIO OINPENENCHUs] MIHOBEHHOM
CKOPOCTH.

N3mepenre ycKOpeHus TMpU MPSIMOJIMHEHMHOM PaBHOYCKOPEHHOM JIBUYKEHHH
110 HAKJIOHHOM IJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHU ITPU PaBHOYCKOPEHHOM JIBH>KCHUH.

N3mepenne yckopeHuss CBOOOAHOTO MajeHUsi (PEKOMEHIOBAHO MCIOJIb30BAHUE
uudpoBoii 1adbopaTopun).

N3yuenune nBuxkeHUs Tejla, OPOIIEHHOrO TOpPU3OHTAIbHO. [IpoBepka THUMOTE3BI
0 MPSMOU MPOMOPIIMOHATBHON 3aBUCUMOCTH MEXKY NaIbHOCTHIO TOJIETa U HAYaJIbHOU
CKOPOCTBIO TeJIa.

N3ydenue nBuxeHus Teaa Mo OKPY>KHOCTH C MOCTOSIHHOM 110 MOYJIIO CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TIeproaa oOparieHuss KOHMYECKOT0 MasiTHUKA OT €ro
apameTpoB.

Tema 2. /lunamuka

IlepBeii  3akoH HproTona. HWMHepumanbHble cuctemsl ortcueTta. [IpuHumn
oTHocuTenbHOCTH ['anmmnes. HeuHepumambHble CUCTEMBI OTcyeTa (ONpEAEIICHHE,
MIPUMEPBHI).

Macca tena. Cuna. [IpyHuun cynepno3unyu Cui.

Bropoii 3akoH HeroTOHA U151 MaTeprUaIbHON TOUYKMU.

Tpernii 3akoH HproTOHA 1151 MaTepUalbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHs. DKBHUBAJIEHTHOCTh IPaBUTALIMOHHOW W WHEPTHOMU
MAacCCBI.

Cuna TsKecTH. 3aBUCHMOCTh YCKOPEHHUS CBOOOJHOTO TAaJACHHUS OT BBICOTHI
HaJl IOBEPXHOCTBIO IUIAHETHI U OT reorpapuueckoil IupoThl. [IBukeHre HEOECHBIX Tel
U uX cmyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuyeckasi CKOpOCTb.
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Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBIKyYIIErocsi C yCKOPEHHEM.

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

Hasnenue. ['uapocrarnueckoe nasienue. Cuia Apxumena.

TexHUYecKue yCTpOUCTBA U TEXHOJIOTHYECKHE MPOTICCCHI: TTOAIITUITHUKH, TBHKCHHE
MCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

HaGnronenue aBukeHUs Tel B MHEPUMAIBHBIX M HEUMHEPIMAJIBHBIX CHUCTEMaXx
oTCUeTa.

[IprHIMI OTHOCUTENBHOCTH.

Kauenne nByx HUIMHAPOB WM IIAPOB PA3HOU MACChl C OJITMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIIMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHUE PAaBHOJACUCTBYIOMIECH MPUJIOKEHHBIX 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 IOABEME U TIAJICHUMU.

[lenTpoOexKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS TIOKOS1, KAUEHUS U CKOJIBKCHHUSI.

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, BO3HHUKAKOIIMX B IPYKHUHE
Y PE3UHOBOM 00pasiie, OT Ux aedopmanuu.

N3yuenue NBUKEHHS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3 JerKui
OJI0K.

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

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

N3yuenue nBM>KEHMS rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meepoozo mena

AbcomoTHO TBepaoe Teno. [locTynarenbHOe U BpalllaTeNbHOE IBUKEHUE TBEPOTO
Tena. MOMEHT CWJIbl OTHOCUTENIBHO ocu BpaumieHus. [lnedo cuibl. CioxeHue cui,
IPWIOXKEHHBIX K TBepAOMY Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECHUS TBEPIOTO TENA.
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YcroitunBoe, HEYyCTONYHBOE, O€3pa3TMIHOE PAaBHOBECHE.
TexHuueckue  yCTpOMCTBA M TEXHOJIOTMYECKME  IPOLECCHI:  KPOHIUTEWH,
CTPOMTENBHBIN KPaH, PEIIETYATHIE KOHCTPYKIIUH.

Jlemoncmpayuu
VY ci1oBuUsI paBHOBECHS.
Buer paBHOBeCHS.

Vuenuueckuii sxcnepumenm, rabopamophule pabomsi, npaKmuKym
HccenenoBanue ycinoBHUil paBHOBECHS TBEPAOTO Tela, UMEIOIIETO OCh BPAILLICHUS.
KoncTpyrnpoBanne KpOHIITENHOB U PacdeT CUJI YIPYTOCTH.
N3ydenne ycTOMYMBOCTH TBEPAOIO TENA, UMEIOLIETO IUIONAAb OMOPBI.

Tema 4. 3akonwl coxpanenusn 6 mexaHuke

NMnynbec MaTeprallbHOM TOYKH, CUCTEMBbI MaTe€pUallbHBIX TOYeK. LleHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBHM)KEHUU LIEHTPa Macc.

NMnysibe Cuipl 1 13MEHEHNE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT nmnyJsibca MaTepUaibHOM TOUKU. [IpeacraBienne o COXpaHEHUM MOMEHTA
UMITYJIbCA B LICHTPAJIbHBIX IOJIAX.

Pabora cuiapl Ha MajgoM W Ha KOHEYHOM IepeMermneHuu. ['paduueckoe
IpeacTaBiIeHue PaOOThI CHIIBI.

MOIIHOCTH CUIIBIL.

Kunetndeckass »Heprus MarepuaibHOM TOYKU. TeopemMa 00 W3MEHEHUU
KMHETUYECKOW SJHEPTUN MATEPUAIBHON TOYKH.

IloreHnManbHple W HENOTEHUMANbHbIC Cuibl. [loTeHnumanpHas  SHeprus.
[loTenmuanbHas sHeprus ynpyro aedhopMupoBaHHOW mpykuHbl. [loTeHIManbHas
DHEprus Tejla B OJHOPOJHOM TpaBUTAUMOHHOM mnoJie. [loTeHnmanpHas sHEprus tena
B IPaBUTALMOHHOM I10JIe OJHOPOAHOTO 11apa (BHYTPH U BHE 1m1apa). Bropas kocmuueckas
CKOpOCTb. TpeThs KOCMUYECKAS] CKOPOCTb.

CBsi3p paOOTBHl HEMOTEHLHUAIBHBIX CHJI C W3MEHEHHEM MEXaHMYEeCKOW HSHEpruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHymum 8 UACATBHOW JKUAKOCTH KakK CIEICTBHUE 3aKOHa
COXpPAaHEHUS MEXaHUYECKON IHEPTUH.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JBUXKEHUE PAaKeT,
BOJIOMET, KOTIEp, MPY>KUHHBIA MUCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHHWE Ha KOHbKaX.

Jlemoncmpayuu
3aKOH COXpaHEHUs UMITYJIbCa.
PeakTuBHOE ABMKEHUE.
N3mepenne MOIITHOCTH CHJIBL.
W3meHenune sHepruu Teja Mpy COBEPIICHUN paOOTHI.
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BzanmHbIe nipeBpallieHrs] KWHHETUYECKOW Y TOTEHIUATIBHOW SHEPT U ITPU IEUCTBUA
HA TEJIO CHJIBI TSDKECTU U CUJIBI YIIPYTOCTH.
CoxpaHeHue YHEPTruu Mpu CBOOOTHOM MaICHUH.

Vuenuueckuii sxcnepumenm, 1a60pamopHusle pabomol, NPAKMUKYM

N3mepenne nMmysbca Tena 1o TOpMO3HOMY ITYTH.

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

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccnenosanne coxpaHeHus UMITYJIbCA [IPU YIIPYTOM B3aUMOJICHCTBUU.

N3mepeHne KNHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHHE M3MEHEHHs] MOTEHUUAIbHON 3HEPIHM MPYKUHBI C PabOTOW CHJIBI
TPEHUS.

Onpenenenrie padoThI CUIIbI TPEHUS MPU IBUKEHUU TeJIa [0 HAKJIOHHOM IIOCKOCTH.

Pa3nen 3. MoJgekyJisipHasi pu3nka v TepMOIMHAMUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT Meopuu

OcCHOBHBIE MOJOXKEHUST MOJIEKYJIsIpHO-KMHeTHuUeckoi Teopuu (MKT), ux omnbiTHOE
obocHoBanue. [uddysus. bpoyHOoBCckoe  ABMIKEHHE.  XapakTep  JABIKCHHS
Y B3aUMOJICMCTBUS YaCTHIl BellecTBa. MoJieNin CTPOEHHUS ra30B, )KUIAKOCTEN U TBEPABIX
TeNl U OOBACHEHUE CBOMCTB BEIIECTBA HA OCHOBE A3THX Mojelie. Macca u pa3Mepbl
mouiekyn (atomoB). KonnaectBo BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cmocoObl ee wm3Mepenms. Illkama
temneparyp Llenscus.

Mogenp uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOU TEOPUM: YACTHIIBI rasa
JIBUKYTCSI XaOTUYECKUA U HE B3AUMOJICMCTBYIOT JIPYT C IPYTOM.

l'azoBeie  3akoHbl.  YpaBHeHue MenneneeBa—Knanelipona.  A6comntoTHas
temriepatypa (mkana temneparyp KenbpBuna). 3akon [lanpTona. WM3omporieccs
B UJICATTLHOM ra3e ¢ MOCTOSIHHBIM KOJIMYE€CTBOM BelllecTBa. [ 'paduueckoe npencrapieHue
M30IPOIIECCOB: U30TEPMaA, N30X0pa, n300apa.

CB43b MEXIY NTaBJICHUEM U CPEAHEU KMHETUYECKOM IHEpPruer MOoCTYMaTeIbHOIrO
TEIJIOBOTO JIBMXKEHUSI MOJIEKYJI MACaIbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-
KUHETUYECKOW TEOPUHU HUJICATIBHOTO Ta3a).

CBsi3b  a0COJIIOTHOM TEMIIEpaTyphl TEPMOJUHAMUYECKOW CHUCTEMBI CO CpEIHEH
KUHETUYECKOUN YHEPTUEN MOCTYIATEILHOTO TEIIOBOTO ABUKEHUS €€ YaCTHII.

TexHuueckne yCTpoMcTBa M TEXHOJIOTHYECKUE TIPOLIECCHI: TEPMOMETpP, OapoMeTp,
MOJTy4eHUE HAHOMATEPHUAJOB.

Jlemoncmpayuu
Monenu IBMKCHHS YaCTHII BEIIESCTBA.
Mopens 6pOyHOBCKOTO JBHKEHHUS.
Buaeoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBUXKCHHUS.
Juddy3us xuakocTei.
Mogaens onbiTa llTepHa.
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[IpuTsxkeHne MOJIEKyI.
Mopnenn KPUCTALINYECKUX pPELIETOK.
Habmtonenue u uccienoBaHue U30IpOLIECCOB.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM

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

N3ydenne u30TEpMUYECKOrO0 IMpolecca (PeKOMEHJIO0BAHO  HCIIOIb30BaHUE
1 poBoii 1a00paTopun).

N3ydeHne n30XopHOTO Mpoiiecca.

N3yuenune nzobapHoro mpoiecca.

IIpoBepka ypaBHEHHUS COCTOSIHHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauiunbl

TepMoauHaMuuecKas (TID) CHUCTEMA. 3ajaHie ~ BHEIIHUX  YCIIOBUH
JUISI TEPMOJAMHAMUYECKON CUCTEMBI. BHeHNe U BHyTpeHHHE napameTpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CHCTEMbI KaK CpEJHUE 3HAYEHUs BEJIMYWH, ONMCHIBAIOIINX €€
COCTOSIHHE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe  Hayano  TEpMOAMHAMMKHU. Camornpon3BoibHast  peJlaKcaius
TEPMOJIMHAMHUYECKON CUCTEMBI K TEIIIOBOMY PaBHOBECHIO.

Mopaenb uaeanbHOro rasa B TEPMOAMHAMUKE — CUCTEMa ypaBHEHMI: ypaBHEHUE
MenneneeBa—KnaneipoHa # BBIpAKEHHWE JJIsI BHYTPEHHEHW DHEPruu. Y CIOBUS
OPUMEHUMOCTH 3TOM MOJENH: HU3Kasl KOHILIEHTpPALUsl YacTHULl, BBICOKHE TEMIIEPATypPHhI.
BripakeHue 1 BHyTPEHHEN YJHEPTUHM OJJTHOATOMHOI'O HICAJIBHOTO Ta3a.

KBazucrarnueckue 1 HECTaTHUECKHUE MPOLIECCHI.

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

Temonepeaayda Kak cnocod M3MEHEHUS! BHYTPEHHEN SJHEPTHH TEPMOIMHAMUYECKON
cucteMsbl 0e3 coBepuieHus1 paboThl. KOHBEKIIHA, TEMIONPOBOAHOCTD, U3TyUYEHHUE.

KonuyectBo Temnotel. TemnoeMKocTh Tena. Y aelbHas U MOJISIpHAs TEMJIOEMKOCTH
BEIIECTBA. YpaBHeHHMEe Maiiepa. YenbHas TEIUIOTa CropaHus ToOIUMBa. Pacder
KOJIMUYECTBA TEIUIOTHI Npu Terutonepenayde. [louarue o6 annabaTHOM mporecce.

IlepBblii 3aKOH TepMOAMHAMHUKH. BHyTpeHHss SHeprus. KoinuecTBO TEIIOTHI
U paboTa KaKk Mepbl U3MEHEHUS BHYTPEHHEH SHEPTHH TEPMOJMHAMUUECKON CHCTEMBI.

BTopoii 3aKOH TEpMOJIMHAMHKHU JUJIi PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOAMHAMUYECKON CHUCTEMBbl NPOXOJUT €IUHCTBEHHAs
annabara. AGCOIIOTHAS TeMIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JJII HEPABHOBECHBIX IPOLIECCOB: HEBO3MOYKHO
nepenarb TEIIOTy OT Oojee XOJOJHOTO Tena K Oojiee Harperomy 0e3 KOMIIEHCaluu
(Knaysuyc). Heo6paTuMOCTh IPUPOIHBIX ITPOIIECCOB.

[Tpunuune! aectus TerioBbix MamuH. KIT/I.

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

TexHuyeckne yCTpOWCTBA W TEXHOJOTHYECKHE TIPOLECCHI:  XOJOJIUIIBbHUK,
KOHAUIIMOHED, TU3ENIbHBIN U KapOIopaTOPHBIN ABUTaTENH, TApOBasi TypOuHa, MOTyuYeHUE
CBEpXHU3KHUX TEMIEpPaTyp, YTUIN3ALUSA «TEIUIOBBIX» OTXOJOB C HCIIOJIb30BaHUEM
TEIJIOBOTO HAacoca, YTWIM3alMs OHOOPraHWYeCKOro TOIUIMBA Ui  BBIPAOOTKHU
«TETUTOBOI U 3JIEKTPOIHEPTUU.

Jlemoncmpayuu
N3menenune teMiepaTyphl IpH auadaTHIeCKOM PacIIupPEHUH.
Bo3znymHoe oruuso.
CpaBHeHUE yIETbHBIX TEIUIOEMKOCTEN BEIIECTB.
CriocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTHUH.
Uccnenosanue agnabaTHOTO MpoIiecca.
KomneroTepHble MOAEIIH TEMIOBBIX IBUTATENEH.

Vuenuueckuii sxcnepumenm, n1abopamopnvie pabomol, RPAKMUKym

N3mepenne yaenpHON TEIIIOEMKOCTH.

HccenenoBanue npouecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTo mpoiecca.

N3ydyeHre  B3aMMOCBSA3M  SHEPrUM  MEXKMOJIEKYJSPHOTO  B3aMMOJCHCTBUS
U TEMIEPATYPhI KUTIEHUS KUIKOCTEM.

Tema 3. Azpezamnvie cocmosanus eeuecmea. Dazoewvie nepexoovl

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

HaceliieHHble 1 HeHachIlleHHbIe Tapbl. KauecTBeHHAss 3aBUCUMOCTH TIJIOTHOCTH
M JaBJICHUS] HACBIIICEHHOTO Mapa OT TeMIepaTypbl, UX HE3aBUCUMOCTH OT O0BbeMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS B KUJIKOCTH.

BnaxxnocTh Bo3ayxa. AGCONIOTHAS U OTHOCUTEbHAS BIAXKHOCTb.

TBepnoe Teno. Kpucrammuyeckue u amopdHbie Tena. AHU3OTPOIHUS CBOWCTB
KpuctauioB. IlnmaBieHwe © KpucTauM3alnus. YAelbHas TEIloTa IUIABJICHUS.
Cybmumarusi.

Hedbopmanmu TBepaoro tena. Pactskenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmaiui.

TenmoBoe pacliUpeHHUe MKUIKOCTEM M TBEPIbIX TeJ, OOBEMHOE W JIMHEHHOE
pacmpenre. AHTapMOHHM3M TEIUIOBBIX KOJICOAHWW YaCTHUI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa3zoBbIX MEpexoaax.

VYpaBHeHue TermioBoro 0ansaHca.

[ToBepxHocTHOe HaTshKeHHE. Ko03(pGUIIMEHT MOBEPXHOCTHOTO  HATSIKEHUS.
Kanmmapusie gBnenus. JlaBneHWe noa WCKPUBIECHHOM NOBEPXHOCTBIO KHUIKOCTH.
®opmyia Jlaruiaca.
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TexHuueckue YCTPOﬁCTBa N TCXHOJIOTHYCCKHUEC IIPOLECCChI: JXUIKHUEC KPpUCTAJIbI,
COBPCMCHHBIC MaTCpHaJIbl.

Ilemoncmpayuu
TennoBoe pacmnpeHue.
CBoiicTBa HACBIIIICHHBIX TAPOB.
Kunenue. Kunenue npu mnoHUKEHHOM JTaBICHUHU.
N3mepenue cuiibl TOBEPXHOCTHOTO HATSXKEHMUS.
OnbITH ¢ MBUIBHBIMU TIJICHKAMH.
CmauuBanue.
Kanumnsipasie siBneHus.
Mopenu HEHbIOTOHOBCKOM AKUJKOCTH.
CriocoObl u3MepeHus BIaXKHOCTH.
HccnenoBanue HarpeBaHUs M IUIABJICHUS KPUCTAUIMYECKOTO BEIIECTRA.
Bunsl gedopmanmii.
Habmronenue manbix nedopmarniui.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomul, NPaKmuKym

N3ydenune 3akOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenne yaenpHON TEMIOTHI IIABJICHHUS JIBJA.

N3ydenune cBOMCTB HACBIIIEHHBIX TAPOB.

W3mepenne aOCONMIOTHOM BIAQXKHOCTH BO3JyXa M OLIGHKAa MacChl IapoB
B [TIOMEUICHUHU.

N3mepenne kordpuimerTa HoBEpXHOCTHOTO HATSKEHUSI.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH iepopMaliii pe3nHOBOro o0pa3sia oT MPHUII0KEHHOM
K HEMY CHJIBL.

Pa3znen 4. JyiekTpoaAuHaAMHUKA
Tema 1. Inekmpuueckoe none

OneKkTpu3anuss Tel MW €€ MNpOABICHUS. OJeKTpudyeckuil 3apsa. JlBa Buua
AJEKTPUYECKUX  3apsiAoB.  [IpOBOIHMKHM, JUINEKTPUKHM U TOJYNPOBOJHUKH.
DJIeMEHTapHBIN 3JIEKTPUUECKUN 3apsi. 3aKOH COXPAHEHHUS JIIEKTPUUECKOTO 3apsija.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyioHa.

DnekTpuueckoe noJie. Ero geiicTBre Ha AIEKTPUUECKUE 3apsibl.

HanpsoxeHHOCTH dnekTpudeckoro nodist. [IpoOusiii 3apsia. JInHum HanpsyKEHHOCTH
ANEKTPUUECKOro nojsi. OMHOPOIHOE IIEKTPUUYECKOE TOJIE.

[ToTeHUUAIBHOCTD ~ JJIEKTPOCTATHYECKOTO  moJyisl.  Pa3HOCTP  MOTEHUMANIOB
u HanpsbkeHue. [loTeHumanbHass SHeprusi 3apsga B AICKTPOCTATUYECKOM IIOJIE.
[ToreHnman snaeKkTpocTaTUdecKkoro mnojisa. CBA3b HANPSHKEHHOCTH MOJS U Pa3HOCTH
NOTEHIMAIOB I JJIGKTPOCTATUYECKOro  moJjis  (Kak  OJAHOPOJHOrO,  TaK
Y HEOJTHOPOHOTO).

[TpyHIMT CyNEpIIO3UIINH dTIEKTPUUECKUX MOJIEH.
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ITone Ttoueunoro 3apsima. Ilonme paBHOMepHO 3apstkeHHOM cdepbl. [loie
PaBHOMEPHO 3apsbKeHHOro 1o oObeMy 1mapa. [lone paBHOMEpHO 3apsiKEHHOU
OECKOHEYHOM  MIOCKOCTH. KapTuUHBI JUHUN  HANpsSHKEHHOCTH  3TUX  TOJIeH
Y DKBUITOTEHIUAJIBHBIX TOBEPXHOCTEM.

IIpoBOAHMKH B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3aPSA0B.

JIM3IIEKTPUKN B IJEKTPOCTATHYECKOM MoJie. [U3iieKTpruuecKkas MpOHUIAaeMOCTh
BEILECTBA.

KonpeHcarop. OJEKTpOEMKOCTh  KOHJEHCATOpa. JIEKTPOEMKOCTh  IIOCKOTO
KOHJIEHCATOpA.

[TapamrensHOe coenuHeHHE KOHIeHcAaTopoB. llocimenoBarenbHOE coenuHeHne
KOHJICHCATOPOB.

DHeprus 3apsLKEHHOTO KOHASHCATOpa.

JIBr>KeHHe 3apsoKEHHOW YaCTULBI B OJJHOPOJHOM AJIEKTPUYECKOM 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 TOJIE 3aPSYKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX TUIACTHH.

Mogens anekTpocrarnueckoro reaeparopa (Bau ne I'paada).

[IpoBOAHUKH B AIEKTPUUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

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

DHeprus 3JIEKTPUUECKOTO MOJIS 3apIKEHHOT0 KOHAEHCATOPA.

3apsiaKa U pa3psziKa KOHIEHCATOpa YEPE3 PESUCTOP.

Vuenuueckuii sxcnepumenm, 1abopamopHusle pabomol, NPAKMUKYM

OneHka cui1 B3aUMOJICHCTBUS 3aPSIKEHHBIX TEJL.

HaGnronenue mpeBpallleHus] SHEPTrUU 3apsKEHHOTO KOHJIEHCATOpa B SHEPTHIO
W3JIYy4YEHUs CBETOANOIA.

N3yuyenue npoTekanus TOKa B LIEMH, COAEPIKAIIEH KOHIEHCATOP.

Pacnpenenenrie pa3HOCTH MOTEHIMAIOB (HAMPSKEHHS) MPU MOCIEI0BATEIIbHOM
COEAMHEHNH KOHIEHCATOPOB.

Hccnenosanne paspsna KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmosannblii 31eKmpuyeckuil MoK

Cwuna toka. [1ocTOSIHHBIHN TOK.

VYcnoBust CyliecTBOBaHUS MOCTOSIHHOTO AJIEKTPUUYECKOr0 TOKa. MICTOUHMKH TOKa.
Hanpsoxenne U u D/1C €.

3akoH Oma JiJ1s yJacTKa LEenu.
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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 deKTprueckux menei. [Ipasuna Kupxroda.

PaboTa snexrpudeckoro Toka. 3akoH Jxoymns—Jlena.

MOIHOCTP  3JIEKTPUYECKOTO  TOKAa. TeruoBas  MOIIHOCTb,  BbIAEISEMAs
Ha PE3UCTOpE.

OJIC u BHyTpeHHEE CONPOTHUBJICHUE HCTOYHHMKA TOKa. 3akoH OMa Jyisl MOJIHOM
(3aMKHYTOI) 3JIeKTpUYECKOM 11enu. MouHOCTh UCTOYHHMKA ToKa. KopoTkoe 3aMbIKaHue.

KoHaeHcaTop B 11€NH MOCTOSTHHOTO TOKA.

TexHuyeckne yCcTporUCTBa U TEXHOJOTHYECKUE MPOLECCHI: AMIIEPMETP, BOIBTMETP,
peocTar, CYETYUK JIEKTPUUECKON IHEPTUH.

Jlemoncmpayuu

N3mepenue cruiibl TOKa U HAIIPSKEHMSL.

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

3aBUCUMOCTB CONPOTUBIIEHUS IMJIMHAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IIJIOIIATN
NONEPEYHOr0 CEYECHMSI U MaTepraa.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT CONPOTHBIIEHUS IPU MOCTOSSHHOM
HaIpPsHKEHUU.

IIpsamoe usmepenune OJIC. KopoTkoe 3aMblkaHHWE TallbBAHUYECKOTO AJIEMEHTA
1 OLICHKA BHYTPEHHETO COIPOTHUBIICHHUSI.

CnocoObl coeTMHEeHNs UCTOYHUKOB ToKa, DJ{C GaTapei.

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

Vuenuueckuii sxcnepumenm, nabopamophvie pabomul, RPAKMUKym

Hccnenoanne cMEMIaHHOTO COETMHEHUSI PEZUCTOPOB.

N3mepenue ynenbHOro COpOTUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCMMOCTH CUJIbI TOKA OT HAMPSHKEHUS JJTs1 JIaMITbl HaKaTMBaHMUSI.

VYBenuuenue npeaesia u3MepeHus ammnepMerpa (BoabTMETpa).

N3mepenue D/1C v BHyTPEHHETO COMPOTUBIICHUS HICTOUHHUKA TOKA.

UccnenoBanune 3aBucumoctd OJIC ralibBaHUYECKOTO 3JIEMEHTa OT BpPEMEHU
IPU KOPOTKOM 3aMBIKAHUH.

HccnegoBanue pa3HOCTH MOTEHIIMATIOB MEK/TY MOJIFOCAMHU HUCTOYHUKA TOKA OT CHJIBI
TOKA B IIEIH.

HccnegoBanue 3aBUCUMOCTH MOJI€3HON MOLUTHOCTH UCTOYHHUKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 pazniuunlx cpeoax

DIIeKTpUYECKas MPOBOAUMOCTD PA3JIMYHBIX BEMIECTB. DIEKTPOHHAS IPOBOJUMOCTb
TBEPJIbIX METAUIOB. 3aBUCUMOCTb COINPOTHUBIICHUS METAUIOB OT TEMIIEpPaTyphl.
CBepXIpOBOIUMOCTb.
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OnekTpuyeckuid  TOK B Bakyyme. (CBoHCTBa  3JEKTPOHHBIX  ITYYKOB.

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

OJIEKTPUYECKUA TOK B DJIJIEKTPOJIUTAX. JNEKTPOJUTHYECKAS] JUCCOLIMALIMS.
OnekTpoin3. 3akoHbl Papazes i FIEKTPOIIn3a.

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

TexHuueckne ycTpoiCcTBa U MPAKTUUYECKOE MPUMEHEHHE: ra30pa3psiHbIC JIAMIIbI,
AJEKTPOHHO-Ty4YeBasi TpPyOKa, MOIYNPOBOJHUKOBBIE TMPUOOPHI: WO, TPAH3UCTOD,
dboToMON, CBETOAMOM, TajdbBaHUKA, pAaQUHUPOBAHME MEAM, BBIIJIABKA AJTIOMHUHUS,
AJIEKTPOHHAsI MUKPOCKOIIHS.

Jlemoncmpayuu
3aBUCUMOCTH COMPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.
[IpoBOAUMOCTB 3IEKTPOJIUTOB.
3akoHbI 3eKkTposin3a Papajes.
HckpoBou pa3psi v MpOBOJAMMOCTD BO3AyXaA.
CpaBHEeHUE TPOBOAMMOCTH METAJIJIOB U MOJYITPOBOHUKOB.
OIHOCTOPOHHSSI MPOBOJAUMOCTD JIHOJIA.

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

Du3HYeCKU NPAKTUKYM

CnocoObl u3MepeHus: (U3UYECKUX BEJIMYMH C MCIOJIb30BAHHEM aHAJIOTOBBIX
U [UQPPOBBIX H3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOIOTHBIE W OTHOCHUTEJIbHBIE MOTPEIIHOCTH H3MEpPEHUM (DU3NUECKUX BEITUYMH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHNE KOCBEHHBIX W3MEPEHHM, MCCIACAOBAHUI 3aBUCHUMOCTEH (DU3UIECKUX
BEJIMUMH, TPOBEPKA TMPEIJIOKEHHBIX TUMNoTe3 (BBIOOp U3 paboOT, OMHCAHHBIX
B TEMAaTHMUECKHX pasliefaX «YUYEeHUYECKUH OHKCICPUMEHT, jabopaTopHbIE paboTHI,
IPAKTUKYM)).

MexknpeaMeTHbIE CBA3H

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

Mesxcnpeomemusvie NOHAMUA, CBA3AHHBIE C UYUEHUEM MEMO008 HAYYHO20
no3nanua: SBICHUE, HAy4YHbIN QakT, runote3a, pusnueckas BEIMUYUHA, 3aKOH, TEOPUS,
HAOJIO/ICHHE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIETb, H3MEpPEHHUE, MOrPEIIHOCTU
U3MEpPEHU, U3MepUTEIbHbIE IPUOOPHI, IU(PpoBas JabopaTopus.
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Mamemamuxa: Pemienue cuctembl ypaBHeHuM. JluneiHas ¢yHkuus, napabdodna,
runepOoa, ux rpaguku 1 cBoiicTBa. TpuroHomeTpuueckue GyHKIMHU: CUHYC, KOCUHYC,
TAHI€HC, KOTAHINE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BekTopsl M HX
IPOECKLIHUH HA OCH KOOPJUHAT, CJI0)KEHUE BEKTOPOB.

Buonozua: mexanudeckoe [BIKEHHE B JKMBOW mpuponae, auddysus, ocMmoc,
TEIUIOOOMEH J>KMBBIX OPraHM3MOB, TEIUIOBOE 3arps3HEHHE OKPYKAIOIIEeH Cpebl,
yTWIH3auusg  OMOOpPraHMYECKOro  TOIUIMBAa s BBIPAOOTKM  «TEILIOBOI»
U 3JIEKTPOAHEPTUH, MOBEPXHOCTHOE HATSHKEHUE W KANWUISPHBIEC SIBJICHUS B IPHUPOJE,
ANEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumusn: JUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJb
BELIECTBA, MOJIIPHAs MAcca, MOJyYEHHE HAaHOMATEPHUAIIOB, TEIIOBBIE CBOMCTBA TBEPBIX
T€N, KUJKOCTEH W Ta30B, JKUJKHE KPUCTAILIBI, 3JIEKTPUUYECKHUE CBONCTBA METAJUIOB,
ANEKTPOIUTUUECKAS JUCCOLMALINS, FaJbBAHUKA, SJIEKTPOHHAS MUKPOCKOIHSI.

T'eozcpaghus: BNaxXxHOCTb BO3yXa, BETPBI, 0apOMETP, TEPMOMETD.

Texnonozcua: npeoOpa3zoBaHUE JIBHXKEHHUM € MCIOJb30BAaHUEM MEXaHHU3MOB, yYET
CYXOrO M JKHUJKOIO TPEHUs B TEXHUKE, CTAaTUYECKHE KOHCTPYKUMHU (KPOHILUTEHH,
penieTyaTbie KOHCTPYKIIMH ), HCTIOJIb30BAHUE 3aKOHOB COXPAHEHUS! MEXaHUKH B TEXHUKE
(Tupockor, BOJIOMET U JIPYTHE), IBUTATENIb BHYTPEHHErO0 CrOpaHus, mapoBas TypOuHa,
OBITOBOM  XOJIOAWJIbHUK, KOHJIWUMOHEP, TEXHOJOTUU TMOIYYEHUS COBPEMEHHBIX
MaTepuaioB, B TOM YHCIIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKas
3alllMTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, ra3opa3psaHbIe JIAMIIbI, MTOJIYIPOBOIHUKOBbBIE
MpUOOPHI, FAIbBAaHUKA.

11 KJIACC

Pasznen 4. DiekTpoAuHAMHKA
Tema 4. Maznummnoe none

BzanmopaencTBue NMOCTOSIHHBIX MAarHUTOB U MPOBOJHHUKOB C TOKOM. MarnutHoe
nosne. Bektop MarHUTHOM WHAYKUUU. [IpyHOMO Cynepno3vivy MarHUTHBIX MOJIEH.
JIvHUM MarHUTHOM MHIYKLWH.

MarHutHoe T10JI€ TMPOBOJHHMKA C TOKOM (NIPSMOr0 MPOBOJHUKA, KATYIIKU
1 KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, ee HaIrpaBJICHUE U MOJTYJIb.

Cuna JlopeHua, ee HampaBlICHME U MOAYJb. J[BUKEHHE 3apsiKEHHOW YaCTHIIbI
B OJJHOPOJHOM MarHuTHOM MoJje. Pabota cunbl JlopeHa.

MarnauTHoe o€ B BeliecTBe. DeppoMarHeTUKy, rapa- U JMaMardHeTUKH.

TexHuueckrue yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCH: ITPUMEHEHHE
MOCTOSSHHBIX MAarHUTOB, JJICKTPOMAarHUTOB, TECTEP-MYJIbBTUMETP, 3JEKTPOJABUTATEIb
Axo0u, yCKOPUTETU JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu
KapTtuna nuHMM MHIYKIIMM MArHUTHOTO TOJIS TMOJIOCOBOTO M MOJAKOBOOOPa3HOTO
MOCTOSIHHBIX MarHUTOB.
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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 IMTyvKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIIMTT TEWCTBUS AJICKTPOU3MEPUTEIHHOTO MPUOOPAa MArHUTORIICKTPUUECKON
CHCTEMBI.

Vuenuueckuii sxcnepumenm, n1abopamopmvie pabomul, RPAKMuKym
HccenenoBanye MarHuTHOTO I10JIS IIOCTOSIHHBIX MarHUTOB.
HccnenoBanue cBONCTB (eppOMarHeTUKOB.
Hccnenosanue neicTBUs OCTOSHHOIO MAarHUTa Ha paMKy € TOKOM.
N3mepenue cuiibl Amnepa.
N3ydenne 3aBUCUMOCTH CHIIBI AMITEpA OT CHJIBI TOKA.
OnpeneneHrne MarHUTHON MHAYKIIMM HA OCHOBE U3MEPEHHUsI CUIIBI AMITepa.

Tema 5. InekmpomacHumHas uHOYKuus

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

OJ1C uHAYyKUHUK B IPOBOJIHUKE, ABUKYIIEMCS B OJTHOPOJJHOM MarHUTHOM TIOJIE.

[Ipasuo Jlenua.

NupykruBHOCTh. Karymka MHIYKTUBHOCTH B LENH IOCTOSIHHOIO TOKa. fBieHue
camonHaykuuu. IJIC caMOMHIyKIIUH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHl: MHAYKIMOHHASA IEYb,
COJICHOM/I, 3allIUTa OT 3JEKTPU3ALUH TEJl IPU JBUKEHUU B MATHUTHOM T10JI€ 3EMIIH.

Jlemoncmpayuu

Habmronenue sBieHus 2JIeKTPOMarHUTHOM UHTYKIIUH.

Uccnenosanue 3aBucumocTtd IIC MHAYKIUHA OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO
MOTOKA.

[IpaBuio Jlenna.

[Tanenne MaruuTa B alTOMUHUEBOM (MEIHOM) TpyOe.

SIBiIeHME CAaMOMHIYKIIUH.

Uccnenosanue 3apucumoctu IJIC caMOMHIYKIIUU OT CKOPOCTH U3MEHEHUS CUJTbI
TOKa B IICIIH.

Vuenuueckuii sxcnepumenm, 1a6opamopHusle pabomol, NPAKMUKYM
UccnenoBanue siBIeHUS 3JIEKTPOMATHUTHON WHIYKIHH.
Onpenenenre UHAYKIIMA BUXPEBOTO MArHUTHOTO MOJISI.
HccnenoBanue sSBICHUS] CAMOMHIYKIIAH.

COopxka MOJIeNIH 3IEKTPOMArHUTHOTO T'€HEPATOPA.
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Pa3znen 5. KosreOanus u BOJIHBI
Tema 1. Mexanuueckue Konedoanus

KoneobarensHas cucrema. CBOOOIHEIE KOJIEOAHHS.

I'apmoHnyeckue KoneOaHus. KuHeMarnueckoe W JAMHAMUYECKOE OIHUCAHHUE.
DHepreTUUeckoe OIMCaHHe (3aKOH COXpPAaHEHUs MEXaHW4YecKoW »sHepruu). BwiBoj
JTUHAMUYECKOTO OMNHUCAaHUS TapMOHUYECKHMX KOJIeOaHUW U3 HMX DSHEPreTUYECKOro
Y KUHEMATUYECKOTO ONUCAHMS.

Ammmntyaa u  (daza xonebanuif. CBsi3b aMIUIMTYABl KOJIEOAHUM HMCXOIHOM
BEJIMYHMHBI C aMIUIUTYJaMU KOJICOAHHM €€ CKOPOCTH M YCKOPEHUSI.

Ilepuon w dacrora konebanuii. [lepwoxg MambIX CBOOOTHBIX KOJICOAHMIA
MaTeMaTU4ecKoro MaaTHuka. [lepro cBOOOIHBIX KOIEOAHUI TPYKUHHOTO MASITHUKA.

[lonsitue o 3aryxaromux KojeOaHusx. BwiHyX)aeHHbIe KoyieOaHusa. Pe3zonaHc.
Pe3onancHas kpuBasg. BimsHue 3aTyxaHMss Ha BHJ  PE30HAHCHOM  KPHUBOM.
ABTOKOJIEOaHUS.

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

Jlemoncmpayuu

3amnuch KOJIE0aTEIILHOTO IBUKEHHUS.

HabmroneHne HE3aBUCHUMOCTH Mepuoja MaiblX KojeOaHui TIpy3a Ha HHUTHU
OT aMIUIUTY/IbI.

UccnenoBanue 3aTyxarmuX KojieOaHUM M 3aBUCUMOCTH TEPHOJIa CBOOOIHBIX
KOJIEOaHUI1 OT COMPOTUBIICHHUS.

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

3aK0H COXpaHEHHUS DPHEPTUU MTPU KOJICOaHUAX Tpy3a Ha PYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHUIA.

Habnronenue pe3oHanca.

Vuenuueckuii sxcnepumenm, 1abopamopHsle pabomol, NPAKMUKYM
N3mepenune neproia CBOOOIHBIX KOJIEOAHNUH HUTSHOTO U IPYKUHHOTO MasiTHUKOB.
N3ydenune 3aKk0HOB ABMIKEHUSI TeJla B X0JIe KoJieOaHUM Ha YIIPYToM MOJIBECE.
N3ydeHne nBUKEHUS HUTSHOTO MasITHUKA.
[IpeobpazoBaHue SHEPTUU B IPY>KUHHOM MasSITHUKE.
UccnenoBanue yObIBaHMS aMIUTUTY/IbI 3aTyXarOIIUX KOJICOAHUM.
UccnenoBanue BoIHYXACHHBIX KOJICOAHMIA.

Tema 2. InekmpomazHumHble KojleOaHUA

Koneb6arenbupiit KoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B UACATHBHOM
KosebarenbHOM KoHType. @opmysna Tomcona. CBs3b aMILTUTY B 3apsiaa KOHACHCATOpa
C aMIUTUTY/ION CHUJIBI TOKA B KOJIEOATETLHOM KOHTYpE.

3aK0H COXpaHEHUS YHEPTUU B HICATTLHOM KOJIeOaTEeThbHOM KOHTYpE.

3aryxaromiye 3JeKTPOMarHUTHBIE KoJieOanus. BEIHYIeHHbBIE 2JIeKTPOMArHUTHEIC
KoJieOaHusI.
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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.

CunyconanbHbld TEPEMEHHBIM TOK. Pe3ncrop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LEMNH CUHYCOUJAIBHOTO IEPEMEHHOTO TOKa. PE30HAaHC TOKOB.
Pe3zonanc HanpsikeHuu.

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

DOKOJIOTUYECKUE PUCKM TIPU  MPOU3BOJACTBE  d3JeKTposHepruu. KynbTypa
HCTOJIb30BaHUS JIEKTPOIHEPTUH B IIOBCEAHEBHOM KU3HMU.

TexHuyeckne yCcTporuCTBa U TEXHOJOTHUECKHUE MPOLECCHI: JIEKTPUIECKAN 3BOHOK,
TEHEPATOp MEPEMEHHOr0 TOKA, JINHUHU JICKTpOnepeay.

Jlemoncmpayuu

CB0OOHBIE PTIEKTPOMArHUTHBIE KOJICOAHMS.

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

OcuusuiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHUIA.

['eneparop He3aTyXarOMIMX JIEKTPOMArHUTHBIX KOJICOaHUH.

Mojesnb 3JIEKTPOMAarHUTHOIO TeHEPATOpa.

BriHyX1€HHBIE CHHYCOUIAJIbHBIE KOJICOaHNA.

Pesucrop, kaTymka HHAYKTUBHOCTH U KOHJECHCATOP B LIENU IIEPEMEHHOIO TOKA.

Pesonanc nmpu  mocnenoBaTeNlbHOM — COCIMHEHHWHM  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
KOHJIEHCATOP, KaTYIIKy W PE3UCTOP.

Hab6moienue 21eKTpoMaruiuTHOTO Pe30HaHca.

Hccnenopanue pabOThI HICTOYHUKOB CBETA B IIEMTH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMazHUMHbLE OTTHbL

Mexannueckue BOJIHBI, YCIOBUS UX paciipocTpanenus. [lonepeunsie U mpoaoabHbIe
BOJTHBL. [lepro1, CKOPOCTh pacrpocTpaHeHus U JTMHA BOJHBI. CBOHCTBA MEXaHUICCKUX
BOJIH: OTpaKEHUE, PEJIOMJICHUE, UHTepPepeHIns U TudpaKiusl.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HeHHE OKPYKAIOIICH CpeIbl.

DNEKTPOMarHUTHBIE BOJHBIL. YCJIOBHSI W3IIyYCHUS OJICKTPOMArHUTHBIX BOJIH.
B3aumnas opueHTaIus BEKTOpoB £ F 1» B 2JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHUE, TOJIIPU3aIus,
uHTepdepeHus u Audpakiusi.
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[Ikana 31eKTpOMarHuTHBIX BOJIH. [IprMeHeHne 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE
U ObITY.

[TpyHIMIIBI paANOCBA3H U TeNeBUIeHU. Paqnonokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHHUYecKHMe YCTpOMCTBA MW NPAKTUYECKOE MNPUMEHEHHUE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, pajap, paAHONpPHEMHHK, TEJIEBH30p, aHTeHHa, Teiedon, CBU-meus,
yJIBTPa3ByKOBas IMATHOCTUKA B TEXHUKE U METUIIMHE.

Jlemoncmpayuu

ObpazoBanue 1 pacpoCTPaHEHUE MOMEPEYHBIX U MPOOIBHBIX BOJH.

Konebmtomieecst T€10 Kak UICTOUYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Hab6nronenue orpakeHus: M IpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenue untepdpepeHnu u Audpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBouCTBa yNbTPAa3BYyKa U €T0 IPUMEHEHHE.

HaGnronenue cBs3M rpOMKOCTH 3ByKa U BHICOTHI TOHA C aMIUTATYI0M U 4YaCTOTOM
KoJIe0aHu .

HccenenoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAKEHHE, IPEIOMIICHUE,
noJisipu3anus, IMPpaxkuus, THTepPepeHIns.

OGHapyxeHue HHGPaKpaCHOTO U yIbTPaPUOIETOBOTO U3TyUEHUH.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomul, RPAKMUKyM
N3ydeHue mapamerpoB 3ByKOBOU BOJIHBL.
N3ydeHune pacnpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka

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

Otpaxenue cBera. 3akoHbl OTpaxkeHus cBeta. [locTpoeHue wu3zo0pakeHU
B TI0ckoM 3epkasie. Chepudeckue 3epkaia.

[Ipenomnenue cBera. 3aKkOHbI MNpeloOMIIeHHs] cBeTa. AOCOJIOTHBINM MOKa3aTellb
npenomiieHus. OTHOCUTENBHBIN MMOKa3aTelb npeaoMiieHus . [IocTOSHCTBO 4acTOThI cBETA
Y COOTHOLIEHHUE JUIMH BOJIH IIPH IEPEX0AEC MOHOXPOMATHYECKOIO CBETA YEPE3 IPAHULLY
paszeina IByX ONTHYECKHUX CPEL.

Xon nyueit B npusme. [ucnepcus cBera. CloxHbIN cocTa 6enoro ceera. L{ger.

[TomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroja MOMHOIO BHYTPEHHETO
OTPaKEHUS.

Cobuparone u pacceuBarolye JUH3bl. ToHKas auH3a. DOKYCHOE paccTOsHUE
M ONTHYECKas cuja TOHKOW JMH3bL. 3aBUCUMOCTh (POKYCHOTO PAaCCTOSHUS
TOHKOM c(epruecKoil JMH3bI OT €€ TIEeOMETPUM W OTHOCUTEIBHOTO IOKa3aTels
IIPETIOMIIEHUS.

®opmyJsia TOHKOM JIMH3BI. Y BEJIUYEHUE, 1aBAEMOE JIMH30M.
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Xon myda, OPOLIEAIIEro JWH3Y MOJ NPOU3BOJIBHBIM 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€OMETPUUYECKOUN OIITHUKHU.

BomnoBas ontuka. MuTepdepenmus cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBHS
HAOIO/ICHUS MAKCUMYMOB M MUHUMYMOB B HMHTEP(PEPEHLUMOHHON KapTUHE OT JBYX
KOT'€PEHTHBIX UCTOYHHUKOB. [IprMephl Kiaccuyeckux MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmust cseta. JudpakiuoHHas pemieTKa. Y CIOBHE HAOMIOACHUS TJIaBHBIX
MaKCHMYMOB IpH MaJICHU MOHOXPOMATUYECKOTO CBETA HA AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus csera.

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

Jlemoncmpayuu

3aKOHBI OTPAKECHUS CBETA.

HccenenoBanue IpesioMIICHUS CBETA.

Hab6nronenue nmoiaHoro BHyTpeHHETo OTpaykeHus. Mojiens CBETOBO/IA.

HccnenoBanue xo/la CBETOBBIX MYYKOB Yepe3 IMJIOCKONApaIeNIbHYIO TIACTHHY
U IPU3MY.

UccnenoBanue cBOMCTB M300pakeHUH B JTUH3AX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habmronenne narepdepeHuu cBeTa.

Hab6utoieHue 11BeTOB TOHKUX TJICHOK.

Habnronenue nudpakiyuu ceera.

N3yuenue auppakimOHHON pEeIETKH.

HaGnronenue qudpakiinoHHOrO CIIEKTpa.

Habmronenune nucnepcuu cBera.

Habmoienue nossipu3auu cBeTa.

[IpumeneHue NoaApOUI0B I U3YUEHUS] MEXAaHUYECKUX HAIPSKCHUI.

Vuenuueckuii sxcnepumenm, iabopamopHule pabomsi, NPaKmMuKym

N3mepenue nokazatens IpeaoMIeHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O PacCTOSIHMSI OT BEIIECTBA (HAa MpUMepe
KUJKUX JINH3).

N3mepenune poKyCHOTo pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tomyuenune n3o00pakeHusl B CHCTEME U3 IIOCKOTO 3epKaja U JIMH3HI.

[Tomyuenue n300pakeHus B CUCTEME U3 JIBYX JIHH3.

KoHncTpyupoBanue TenecKonuyecKux CUCTEM.

Habmonenue nudpaxium, uHTepdEpEHIINH U MOIIPU3ALIUN CBETA.
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N3ydenue nonsipuzanuu CBETa, OTPAXKEHHOTO OT ITIOBEPXHOCTHU AUAJICKTPHUKA.

N3yuenue uHTEpPEpEeHIINH JIA3EPHOTO U3ITyUYECHHSI HA IBYX ILETSAX.

Ha6nronenue nucnepeuu.

Hab6nronenue u uccnenoBanve 1UPpakmOHHOTO CIEKTpa.

N3mepenune InrMHbI CBETOBOW BOJIHBI.

[TommydeHne cnekTpa W3IYYCHUS CBETOAMOJA TPHW TIOMOIM IU(DPaAKIMOHHON
PELIETKHU.

Pa3znen 6. OCHOBBI ClIENIHAIBHOM TEOPUH OTHOCHTEIbHOCTH

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

[IpocTpancTBeHHO-BpeMeHHOM uHTepBan. lIpeoOpazoBanus Jlopenmna. YcioBue
NpUYUHHOCTA.  OTHOCHUTENBHOCTh  OJHOBPEMEHHOCTH.  3aMEJJICHHE  BPEMEHU
Y COKpAILICHUE JIJIMHBI.

DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

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

TexHuyeckne yCTpOWCTBA W TEXHOJOTMYECKHE TMPOLIECCHI:  CITYTHUKOBBIC
MIPUEMHUKH, YCKOPUTEIIH 3aPSKEHHBIX YACTHII.

Vuenuueckuii sxcnepumenm, 1a6opamopHsle pabomol, NPAKMUKYM
Omnpenenenre UMITyJIbCa UM DHEPTUU PEISITUBUCTCKUX YacTHll (mo (ororpadusm
TPEKOB 3apsHKEHHBIX YaCTHUI] B MATHUTHOM ITOJIE).

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

PaBHOBecHOE TemIoBOE M3NTydeHUE (M3ydeHUue abCOMIOTHO YEPHOTO Teja). 3aKOH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUsi U UMITYJILC (POTOHA.

®ororpdexr. Omnwitet A.I'. CroneroBa. 3akonsl (oTodddexra. YpaBHeHue
OitamreitHa s potodddexra. «KpacHas rpanuinay gorodrddekra.

JlaBnenue cBera (B YaCTHOCTH, JABJICHHE CBETAa Ha aOCOJIFOTHO IMOTJIOMIAIOIIYIO
1 a0COJIIOTHO OTpaxarolryro moBepxHocTs). OnbiTel [1.H. JleGenera.

BonHoBeie cBoiicTBa uactuill. Bomubl e bpouns. nuHa BonHbl ne bpond
M pa3Mepbl 0071acTH JOKAIM3aIMU JBIDKYIIEHCsT yacTullbl. KopmycKynspHO-BOJTHOBOM
nyanusM. Jludpaxiys 35eKTpOHOB Ha KpUCTasuiax.

Cnemmnduka wusmepeHnii B wMukpomupe. COOTHOIIEHUS HEOMPeaeIeHHOCTEH
I'eitzenOepra.

TexHuyecknue yCTPOMCTBA M  TEXHOJIOTMYECKHME IIPOLIECCHI:  CIEKTPOMETD,
dboTOdIEMEHT, POTOAATINK, TYHHETHLHBIN MUKPOCKOTI, COTHEUHAst OaTapesi, CBETOIUO.

Jlemoncmpayuu
®oT03(¢deKT Ha YCTAHOBKE C IIMHKOBOM TIACTUHOM.
UccnenoBanue 3akoHOB BHeMIHETo GoTodddexTa.
NccnenoBanue 3aBUCUMOCTH COITPOTUBIICHUSI TTOJIYITPOBOTHUKOB OT OCBEIIEHHOCTH.
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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 YepPe3 CBETOINO] OT HAIIPSIKCHHSI.

Tema 2. Quzuxka amoma

OneITbl 1O HCCIENOBAaHUIO CTPOeHHs aroMa. llmaHerapHas wmogmens aroma
Pezepdopra.

[Toctynatel bopa. M3nyuenue u mnoriomieHre (GOTOHOB IMPU MEPEXOAE aToma
C OJTHOTO YPOBHS 3HEPTUH HA JPYTOW.

Bunpl criektpoB. CniekTp ypOBHEN SHEPTUH aTOMa BOJOPOA.

CroHTaHHOE U BBIHYXJACHHOE U3JIy4eHHe cBeTa. Jlazep.

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

Jlemoncmpayuu
Mopens onbita Pezepdopra.
HaGnronenue nmHeyaTbix COEKTPOB.
Y CTpOUCTBO U IEMCTBUE CYETYNKA HOHU3UPYIOIINUX YACTHII.
OrnpenesneHue JIMHBI BOJIHBI JJA3€PHOTO U3TyUCHHUS.

Vuenuueckuii sxcnepumenm, 1abopamopHvle pabomol, NPAKMUKYM

Habmronenue muHeyaToro Crekrpa.

HccnenoBanue crnekrpa paspeKeHHOTO aTOMApHOTO BOJOPOAA U  H3MEPEHHUE
noctossHHOM Pun6epra.

Tema 3. Quzuxka amomnozo a0pa u 31eMeHMAPHBIX YACMUY

Hyxnonnas monens sinpa I'eitzenOepra—MBanenko. 3apsiy siapa. MaccoBoe uucio
saapa. M3ortormsl.

PannoaktuBHOCTh. Anbda-pacna. DJIeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacra.
'amma-usnyudenue.

3aKOH paJlMOAKTUBHOIO pacnana. PannoakTuBHbIe M30TOMBI B pupoae. CBolicTBa
MOHM3UPYIOLIEr0 M3JIyYeHUs. BiusHUE paguOaKTUBHOCTH HAa KUBBIE OPTAHU3MBI.
EctecTBennsbIit ¢hoH uznyyenus. Jlozumerpus.

DHeprus CBsI3M HYKJIOHOB B sifpe. SAnepubie cuibl. [edexT maccol sapa.

SAnepubie peaxiuu. Jlenenwe m cuHTe3 snaep. AnepHsie peakTopbl. [IpoGiemsl
YIPaBISEMOTO TEPMOSIIEPHOIO CHHTE3a. DKOJIOTUYECKUE aCIEKThl Pa3BUTHUA SICPHOU
DHEPTETHUKHU.

Metonbl perucrpanuu u WCCIIEIOBAHUS AIEMEHTAPHBIX YacTHII.

OyHAaMEHTAJIbHBIE  B3aUMOJEWCTBUA. bapHOHBI, ME30HBI U  JIENTOHBL
[IpencraBnenune o CtannapTHOM Moaenn. KBapk-riitoOHHAst MOJEIb aApOHOB.
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®uszuka 3a npenenamu CrannaptHoO Moaeny. TeMHass MaTepysi U TEMHAsI SHEPIUsl.

EnuncTBO usnyeckoil KapTUHBI MUpA.

TexHUYecKHe yCTpPONMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: JO3UMETpP, Kamepa
Bunecona, sipaepHbIil peakTop, TEPMOSIAEPHBIN peakTop, aToMHas O00MOa, MarHUTHO-
pe30HaHCHas ToMorpadus.

Vuenuueckuii sxcnepumenm, 1abopamopivie pabomuol, NPAKMUKYM
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).
HccnenoBanue paqnoakTUBHOTO (hOHA C UCTIOIB30BaHUEM JI03UMETPA.
N3ydenne moriomnieHus 0eTa-4acTUI] ATFOMHHHUEM.

Pa3nes 8. DyieMeHTBI ACTPOHOMMU M ACTPOPU3UKHU

Ortanbl pa3BUTHSA acTpoHOMUHU. [IpuknagHOE M MHPOBO33PEHUECKOE 3HAYCHHUE
actpoHoMuu. [[puMeHMMOCTb 3aKOHOB (DU3UKHU JJ1I OOBSICHEHUS TPUPOIBI KOCMUYECKUX
00BEKTOB.

Meto1bl acCTpOHOMUYECKUX Uccaea0BaHn. COBPEMEHHBIE ONTUYECKUE TEIECKOIIBI,
PaaNOTENECKOIbI, BHEaTMOC(EpHAst aCTPOHOMHSL.

Bun 3Be3nHoro ne6a. Co3Be3aus, ipkue 3Be3/1bl, IJIAHEThI, UX BUAUMOE JIBUKEHUE.

ConHeuHas cuctema.

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

3Be3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamma «CHEKTpaJbHBIA KJlacCc —
CBETUMOCTBY». 3B€31lbl TJABHOM IMOCIJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE€3]l IJIAaBHOM MOCJEAOBATEIBHOCTU. BHYTpeHHEE CTpOEHUE 3BE3.
CoBpeMeHHbIe TIPEACTABICHUS O IPOUCXOKACHUU U 3BoroIMU COJTHIA U 3BE3/. DTarlbl
YKU3HU 3BE3/I.

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

Bcenennas. Pacmiupenue Bcenennoil. 3akon Xa006sia. Pasberanue rampakTuk.
Teopus bonbioro B3peiBa. PenkToBOE M3ITydeHuHeE.

Macmrabnas ctpykrypa Beenennoit. MertaranakTuka.

Hepemennsie mpo6sieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus
HaOmronenust 3Be3nHOro Heba HEBOOPYKEHHBIM TJIa30M C  HCIOJIb30BAaHHEM
KOMITBIOTEPHBIX TPWIOKEHUN IS OMNpeeSeHUus] TMOJIOKEHUs HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE CO3Be3/1usi CEBEpHOrO MONYIIAPUS U IPKUE 3BE3/IBI.
Habmronenus B Teneckorn JIyHbl, 1aHeT, TYMAHHOCTEHN U 3BE3IHBIX CKOTLICHUH.

Du3uYeCKUl NPAKTHKYM

Crioco6bl  u3MepeHuss (PU3NUECKHX BEJIWYUH C MCIOJB30BAHHEM aHAJIOTOBBIX
U HUPPOBBIX H3MEPUTENBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JaTUUKOBBIX CHCTEM.
AOGCONIIOTHBIE M OTHOCHUTEJIbHBIE MOTPEIIHOCTH H3MEPEHUM (U3UUYECKUX BEJIUYUH.
OueHka rpaHul NOTPEIIHOCTEN.

IIpoBeneHre KOCBEHHBIX HM3MEPEHUMN, MCCIEOBAHUIN 3aBUCUMOCTEH (PU3HMUYECKUX
BEJIMYMH, TPOBEPKA TMPEUIOKEHHBIX THUMOTE3 (BHIOOp U3 paboT, OMUCAHHBIX
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B TEMaTHUYECKUX pazjenax «YUYEHHUYECKHH SKCIEpUMEHT, J1a0opaTopHble padoThl,
MIPAKTUKYM»).

O06o01maonee NOBTOPEHUE

OO6o0menrne M cUCTeMaTU3alMs COACpKaHMS pas3leioB Kypca «MexaHuKay,
«MonekynsipHas (pu3zuka U TEpMOAMHAMHUKA», «IJNEKTpoAuHaAMUKay», «KonebaHus
U BOJHBD», «OCHOBBI CTIEIUAIBLHON TEOPHUH OTHOCUTENBHOCTH», «KBaHTOBas (usnkay,
«IJIEMEHTBI aCTPOHOMHUU U aCTPOUZUKI».

Ponb (u3uku 1 acTpoHOMHM B 3KOHOMHYECKOW, TEXHOJOTMYECKOW, COLMAIbHON
U 3TUYECKOU cdepax AESITeIbHOCTU YEJIOBEKA, pojib U MECTO (DU3MKU M aCTPOHOMUHU
B COBPEMEHHOM  HAy4YHOM  KapTHHE  MHPA,  3HAYCHHE  OIMCATEIIbHOW,
CUCTEMATU3HPYIOUIEH, OOBSICHUTEIBHOW M MPOTHOCTHYECKOW (YHKUMHA (U3UUECKOM
TEOpUH, pOJib (PU3NUECKON Teopuu B (HOPMHPOBAHUM MPEACTABICHUN O (PU3NUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOM KApTUHBI MHUpAa B OOLIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

MexnpeaMeTHble CBSI3H

N3yuenne kypca pusuku yriyoseHHoro ypoBHs B 11 kiacce ocyuiecTBisieTcs
C YUETOM COJIEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHKHU, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnsie NOHAMUA, CEA3AHHbIE C U3YUEHUEM MEMO006 HAYUHO20
no3HanuA: SBICHUE, HAyYHBIN (aKT, Tunoresa, Gpu3nueckas BEIMUNHA, 3aKOH, TEOPHS,
HaOJI0JIeHNE, SKCIEPUMEHT, MOJCIUPOBAHHME, MOJEb, H3MEPEHHE, MOTPEIIHOCTU
U3MEpPEHUI, U3MEepPUTETbHBIE PUOOPHI, IIHU(PPOBaAs 1abopaToOpHsl.

Mamemamuxka: Permienue cucteMbl ypaBHEHUW. TpUroHOMETpUUYECcKre (QyHKIUU:
CUHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopbl M HMX NPOEKUMH HA OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB. lIpom3BomHbie
aneMeHTapHbIX (GyHKUuM. [Ipu3Haku nono0us TPeyroJbHUKOB, ONpeAeIeHUe MIoaau
IJI0CKUX QUryp u oobema Ted.

Buonozua: snekTpruyeckue sIBJICHUS B )KUBOUM MPUPOJIE, KOJIeOaTebHbIC TBUKCHHUS
B JKMBOW NPUPOAE, 3KOJOTMYECKHE PUCKH MPU IPOU3BOACTBE AIIEKTPOIHEPIHUH,
ANIEKTPOMATHUTHOE 3arpsi3HEHHE OKpPYXalolel cpeibl, YIbTPa3ByKOBas IUArHOCTHKA
B MEJIMLIMHE, ONTUYECKUE SIBJICHUS B XKUBOU IPHUPOJE.

Xumusn: CTPOEHUE aTOMOB U MOJIEKYJ, KPUCTAININYECKAS] CTPYKTYpa TBEPABIX TEl,
MeXaHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaIH3.

T'eozpagpusa: mMarHuTHBIE TOJIIOCA 3€MIIM, 3aJI€KM MAarHUTHBIX PyAd, QoTocheMKa
3eMHOM MTOBEPXHOCTH, ceiicMorpad.

Texnonocua:  TPUMEHEHHE  IIOCTOSIHHBIX  MAarHUTOB,  3JIEKTPOMAarHUTOB,
ANIEKTpOABHUTraTeNb SIKOOU, reHepaTop MePEMEHHOr0 TOKa, MHAYKIIMOHHAS Teub, JIMHUU
AJIEKTpoIIepeaay, 3JICKTPOJIBUraTelb, pagap, PaJuONPHUEMHUK, TEJIEBU30D, AHTCHHA,
tenepon, CBU-neus, ynbTpa3ByKoBas TUarHOCTUKA B TEXHUKE, IPOCKIIMOHHBIN anmapar,
BOJIOKOHHAsl OINTHKA, COJHEYHas OaTapes, CIyTHUKOBBIE IPUEMHHUKHU, sJAEpHas
SHEPreTHKa U 3KOJOTNYECKHE ACTIEKThI €€ Pa3BUTHSL.
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IINTIAHUPYEMBIE 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, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3ynbTaThl OCBOCHMSI ydeOHOoro mnpenmera «Duszuka» TOIKHBI
OTpaXkaThb  TOTOBHOCTh W  CIIOCOOHOCTh  OOYYalOIIUMXCS ~ PYKOBOJCTBOBAThCS
chOpMUpPOBAHHOW BHYTPEHHEW TO3UIMEN JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIUX TPAJUITIOHHBIM
IIEHHOCTSIM POCCHUHCKOro O0OIllecTBa, pacIIMPEHHUE >KU3HEHHOTO OIbITa M OIbITa
JNEATEIPHOCTH B IPOLIECCE pealr3aliy OCHOBHBIX HAIPaBJICHUN BOCIIUTATEIBHOU
NEATETbHOCTH, B TOM YUCJIC B YACTH:

1) rpaskaaHcKoro BOCIIATAHMS:

c(hOPMUPOBAHHOCTDh TPAXKIAHCKOM IMO3HMIIMK OOYyYaromerocss Kak aKTUBHOTO
Y OTBETCTBEHHOI'O YJIeHA POCCUICKOTO OOIIECTBa;

MIPUHSTHE TPaJIUIMOHHBIX 0OIIIEUEIOBEUECKUX T'YMAHUCTHYECKUX
Y JIEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX TPakAaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHONM OpPTaHU3aIINHY;

YMEHHUE B3aUMOJICHCTBOBATH C COLMAIIbHBIMU MHCTUTYTAMH B COOTBETCTBUHU C UX
(GYHKIUSIMHA 1 Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOMN U BOJIOHTEPCKOM JEATEIBbHOCTH;

2) MATPUOTHYECKOT0 BOCTIUTAHMS:
c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKOW UJIEHTUYHOCTH, ATPUOTU3MA;
LICHHOCTHOE  OTHOLIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHICKHX YUYEHBIX B 001aCTH (PU3UKU U TEXHUKE;

3) AyXOBHO-HPAaBCTBEHHOT'0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CUTYallMI0 W TMPUHUMAaTh OCO3HAHHbBIE PEIICHMUS,
OPUEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMbI W IIEHHOCTH, B TOM YHUCJE
B JICATEIIbHOCTH YYEHOTO;

OCO3HaHME JUYHOTO BKJIJIa B IOCTPOCHUE YCTOMUHNBOTO OYIYIIETO;

4) 3CTeTHYECKOro BOCITUTAHUSI:
3CTETUYECKOE OTHOIIECHHE K MHUPY, BKIIIOYas 3CTETHKY HAy4YHOTO TBOPUYECTBA,
npuCyIIero pu3n4eckon HayKe;
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5) TpyaoBOro BOCIMTAHMS:

HWHTEPEC K Pa3IMYHbIM cepaM MpoPecCHOHATBHON JIEATEIBHOCTH, B TOM YHCJIC
CBSI3aHHBIM C (DU3UKON M TEXHHKOW, YMCHHE COBEpPIIATh OCO3HAHHBIN BBHIOOpP OymyIIcit
npodeccuu U pean30BbIBaTh COOCTBEHHBIC )KH3HECHHBIC TUTAHEI,

TOTOBHOCTH U CLIOCOOHOCTH K 00Opa30BaHUIO U CAMOOOPa30BaHUIO B 00JaCTH (PH3UKH
Ha TIPOTSHKCHUHU BCEH JKHU3HH,

6) IKOJOrH4YecKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh 3KOJIOTMYECKON KyJIbTYphl, OCO3HaHUE ITI00AIbHOTIO XapakTepa
AKOJIOTMYECKUX MPOOIIEM;

IUIAHUPOBAHKUE M OCYIIECTBIICHHE JCHCTBHI B OKPY)KaIOILIEH cpelie Ha OCHOBE
3HaHUSA LeJIed yCTOMYMBOrO Pa3BUTHUS YEJIOBEUECTBA;

paclIipeHHe OMbITa ACSTENIbHOCTH HKOJIOTMYECKON HANpaBIEHHOCTH HA 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 MCCIIEIOBATENBCKYIO AESTEIFHOCTD MHAMBHIYAIbHO U B TPYIIIIE.

B mnporiecce OCTHKEHMSI JIMYHOCTHBIX PE3YJITATOB OCBOCHMSI TPOrPAMMBI
no (¢u3uKe M9 YpOBHSA CpeaHero oO0mero oOpa3oBaHusi y  OOydaroumuxcs
COBEPIICHCTBYETCS SMOIIMOHAILHBIN MHTEIUIEKT, TIPEIoJIararoniui chopMUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIFOYAIOIIETO CIOCOOHOCTh TMOHUMATh CBOE HMOILMOHAIBHOE
COCTOSIHME, BUJIETh HANPABIICHUS Pa3BUTHSI COOCTBEHHON dMOITMOHAIBHOM c(ephl, ObITH
yYBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TTOBEACHUE, CIIOCOOHOCTh aIalITUPOBATHCS K SMOITMOHAIBHBIM
W3MEHEHUSM U TIPOSIBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMK, BKJIIOYAIONIEH CTpeMJieHHe K JAOCTHKEHHUIO IeNu
U yCrexy, OINTHMH3M, WHHUIUATHUBHOCTH, YMCHHE JCHCTBOBATh, HMCXOMIS U3 CBOMX
BO3MOKHOCTEH;

OMITIATHUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHUMATh JMOIIMOHAJILHOE COCTOSIHHUEC
JIPYTUX, YIUTBIBATh €r0 MPHU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO
Y COTICPEKUBAHMIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U Pa3peliaTh KOHPIUKTHI.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTeIbHBbIE YHUBEpPCAJbHbIE YUeOHbIE JeiiCTBHS
ba3oBble Jloruuyeckue AeiiCTBUSA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMy, pacCMaTpPUBATh
€€ BCECTOPOHHE;
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ONIPENEIATH LEIIN IEATEIbHOCTH, 3aaBaTh [IapaMeTPbl U KPUTEPUU UX TOCTUKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH W TMPOTHUBOPEYHUS B PAaCCMATPUBACMBIX (DU3HMUCSCKHUX
SIBJICHUSX;

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

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

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

pa3BUBaTh KPEATUBHOE MBIIIUICHUE MPU PEIICHUHN KU3ZHEHHBIX TPOOJIEM.

Bba3oBble ucciiegoBaTe/ibCKue AeiiCTBUSL:

BIIQJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBHIMU TMOHSATHUSAMH W METOJaMU
(u3nuecKol HayKH;

BJA/IeTh HABBIKAMHM Yy4€OHO-UCCIIEOBATEIbCKOM M TPOEKTHOM JAESTENbHOCTU
B o0yiactTh (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB peIIeHHs 3a/1a4 GPU3NUECKOTO COACPIKAHMS, TPUMEHEHHUIO PA3IMIHBIX METO/I0B
MO3HAHUS;

OCYIIECTBIISITh PA3IMYHBIC BUBI IEATEIBHOCTH IO MOJIYYSHUIO HOBOTO 3HAHUSA, €TO
WHTEPIIPETAINN, TIPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3UYHBIX YUEOHBIX CHUTYAIHsX,
B TOM YHCJIE TIPHU CO3/IaHUU YUYE€OHBIX MPOEKTOB B 00J1aCTH (HU3UKU;

BBISIBIISIT IPUYNHHO-CIIEJICTBEHHBIE CBS3U U aKTyalM3UpPOBATh 3a/1a4y, BbIJIBUTATh
TUIOTE3Y €€ PElICHHUs, HaXOIUTh apryMEHTHI JIJIsl J0Ka3aTeIbCTBA CBOMX YTBEPKIECHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TOJIYYCHHBIC B XOJE PEIICHUS 3a7a4d pPe3yJIbTaThl, KPUTHUECKH
OILICHMBATbH UX JIOCTOBEPHOCTH, MPOTHO3WPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 33]]a4l B 00pa30BaTEIbHOM JIeATEILHOCTH,
B TOM YHCIIE TIPU U3yUYEeHUU (PU3UKH;

J1aBaTh OIICHKY HOBBIM CUTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TEePEHOCHTh 3HAHUA 1O (PU3MKE B  TPAKTUYECKYIO  00JIacTh
KHU3HEICATCIIEHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IaCcTeH;

BBIJIBUTATh HOBBIC UICH, MPEJIaraTh OPUTHHAIBHBIC TIOIXOIbI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a7a4H, TOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS.

Pabora ¢ undopmanuei:

BJIQ/JIETh HAaBBIKAMM TOJy4YeHUS HHGOpPMALUU  (PU3NYECKOTO  COJAEP)KaHUS
U3 HUCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATh TIOUCK, aHau3,
CUCTEeMATHU3allMI0 W MHTEPHpPETaluio HHQOpPMAIMK pPA3IUYHBIX BHIOB U (GopM
IIPEICTABICHUS;

OLIEHMBATH JIOCTOBEPHOCTh MH(OpMaIUH;

MCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTUM
B PEIICHWM KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3ALMOHHBIX 33134
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Cc coOmoaeHueM TpeOOBaHWUK JPrOHOMHMKH, TEXHHUKH O€301aCHOCTH, THUTHCHBI,
pecypcocOepeKeHrs, IPaBOBbIX W JITHYCCKUX HOPM, HOPM HHGPOPMAIIMOHHON
0€e30I1aCHOCTH;

CO37aBaTh TEKCThI (PU3UUYECKOTO COJAEPKAHUS B PA3NIMUHBIX (hopMaTax C y4ETOM
Ha3HauYeHUsS HMHQOpPMAIMM W IIEJICBON ayIuTOPHH, BBIOMpAs ONTHMAJIBHYIO (hopmy
MIPEACTABJICHHS ¥ BU3YATH3AIUN.

KoMMmyHuKkaTUBHBIE YHUBepPCAJbHbIEe yuyeOHbIE AeCTBUS

Oo0menue:
OCYIIECTBJIATH OOIIEHNE HA YPOKax (M3MKHU ¥ BO BHEYPOUHOH ACATEIHHOCTH;
pacrio3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYAIlUd U CMATYATh KOH(DIIUKTHI;
Pa3BEpPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PCHHS C UCTIOJIb30BAHUEM SI3bIKOBBIX

CPEIICTB.

CoBMecTHasI 1eSITEJILHOCTD:

MMOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW ¥ MHAUBUAYATLHON pabOTHI,

BBIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JICUCTBUM C yU€TOM OOIIIMX UHTEPECOB,
Y BO3MOXHOCTEM KaKJI0T0 YJIeHA KOJUICKTUBA;

IIPUHUMATh L[€JIA COBMECTHOM JIESTEIIBHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUS 1O €€ IOCTHXKEHUIO: COCTABJIATH IIJIaH AECHCTBUM, PACTIPEEIATh POJIU C YYETOM
MHEHHUI y4aCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIa/Ja M KaXKJIOTO y4YaCTHMKA KOMAaHJIbI B OOIIHiA
pe3yJbTart Mo pa3pab0TaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKThI, OLIEHWBAaTh MIAEU C IIO3ULUHAH HOBH3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBJIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh HMHUIIMATUBHBIM.

PeryjnsiTuBHble YHUBEpPCAJIbHbIE Y4eOHbIe JIeCTBUA
Camoopranuzamnus:

CaMOCTOSTEIILHO OCYIICCTBIISITh TI03HABATEIBHYIO JCSATEIBHOCTh B 00JACTH
(U3UKK 1 aCTPOHOMMUH, BBISBIISITH TIPOOJIEMBI, CTABUTh M ()OPMYITHPOBATH COOCTBEHHBIE
3314w,

CaMOCTOSITEIILHO COCTaBIISATh IJIaH PENICHUS PACUETHBIX M Ka4eCTBEHHBIX 3aj1ad,
MJIaH BBIMOJHEHUS TMPAKTUYECKOW paboOThl C YYETOM HMMEIONIUXCS PEeCypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUH;

JaBaTh OIICHKY HOBBIM CHTYAIIHSIM;

pacIIMpsATh paMKH Y4€OHOTO TIPeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIH;

JIenaTh OCO3HAHHBINA BHIOOD, apTyMEHTHPOBATH €T0, OpaTh Ha Ce0s1 OTBETCTBEHHOCTh
3a pelleHuE;

OLICHUBATh MPUOOPETEHHBIN OMBbIT;
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croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO APYIULUMU B 001acTu (U3HKH,
MTOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENIbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTYyalldsiM, BHOCHUTb KOPPEKTHBBI B JACSATEIBHOCT,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IEISIM;

BJIA/ICTh HAaBBIKAMH IMO3HABATEIBHOU PEQIIEKCUU KAaK OCO3HAHHUSI COBEPIIAEMBIX
JEHUCTBUN U MBICIIUTEIBHBIX MTPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

WCIIOJIB30BaTh MPHUEMBI Pe(IICKCUU ISl OLICHKH CUTYyalld, BhIOOpa BEPHOTO
pElIeHNUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI M apPTYMEHTBI IPYTUX HPU aHATU3E PE3YJIbTAaTOB JEATCIIBHOCTH.

IIpunsaTHE ce0s M APYTrUX:
MIPUHUMATH ce0sl, IOHUMAasi CBOU HEJIOCTATKHU U JIOCTOMHCTBA,;
MIPUHUMATh MOTHUBBI U @PTYMEHTHI JIPYTUX MPU aHATIN3E PE3YyJIbTATOB JACSITEIbHOCTH;
PU3HABATH CBOE MPABO M MPABO JPYTUX HA OIIHOKY.

HPEJIMETHBIE PE3YJIbTATDBI

B mpouecce uzyuenus kypca kypca pusuku yrayoiaersoro ypoBus B 10 kiacce
0Oy4Jarouuiicss HAyYUTCA:

NOHUMAaTh POJib (PU3UKH B 3KOHOMHUYECKOM, TEXHOJIOTMUECKOH, HKOJIOTMYECKOH,
COLIMAIIBHOM W ATUYECKOM cdepax NedaTebHOCTH 4YeJIOBEeKa, poib U MECTO (PU3UKHU
B COBPEMEHHOW  HAy4YHOM  KapTHMHE  MHpA,  3HAYCHHE  ONMUCATEIIbHOW,
CUCTEMATU3HUPYIOIIEH, OOBSICHUTEIBHOW M TPOTHOCTUYECKOW (YHKIUNA (PU3MUECKOU
TEOPUU — MEXAHUKH, MOJIEKYJSpHOU (DU3UKH U TEPMOAMHAMUKH, POJIb (PU3NYECKON
TEOpUHU B POPMUPOBAHUH NPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

pa3ianyaTh YCIOBUS NPUMEHUMOCTH MOJENed (U3NYECKUX Tell U MPOLECCOB
(s1BNEHMI): MHEpLUUAIbHAS CUCTEMA OTCYETa, aDCONIOTHO TBEPJOE TEJI0, MaTepualbHas
TOYKa, PaBHOYCKOPEHHOE JBWKEHHUE, CBOOOAHOE TmMajeHHe, aOCOJIOTHO yopyras
nepopmarusi, abCONIOTHO yNpPyroe U abCOIIOTHO HEYNPYroe CTOJKHOBEHUS, MOJIEIH
ra3a, >KUJIKOCTH U TBEPJOTO (KPUCTAIIIMYECKOTO0) Tea, UACaIbHbIN a3, TOUCUHbIN 3apsij,
OJTHOPOJHOE 3JIEKTPUUECKOE TIOJIE;

pa3ianyaTh yCJIOBUA (TpaHMIbI, 0OJACTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB,
NOHUMAaTh BCEOOHIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB M OrPaHUYEHHOCTH
WCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH MEXAaHUYECKHE MPOILECChl U SIBICHUS, UCIOJb3Ys
OCHOBHBIEC TIOJIO)KEHHMSI M 3aKOHbl MEXAHHKU (OTHOCUTEIBHOCTh MEXaHUYECKOTO
ABUOKEHUSI, (OPMYJIbI KMHEMATUKH PaBHOYCKOPEHHOTO [IBHXKEHUS, MPEoOpa3oBaHUs
["anmunest 1s1 CKOPOCTH U NIEpeMELEHUs, 3aKOHbl HbI0TOHA, MPUHIMI OTHOCUTEIBLHOCTH
lanunes, 3aKOH BCEMHUPHOTO  TATOTEHUS, 3aKOHbl  COXPAaHEHHS  MMITYJIbCa
1 MEXAHUYECKOW IHEPTUH, CBSI3b pa0OTHI CHJIbI C U3BMEHEHUEM MEXaHWYECKOU SHEPTUH,
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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 U MEXaHUYECKOW IHEPTUHU, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAJIM3UPOBATh U OOBACHATD TEIIJIOBBIE MPOLIECCHI U SBJICHUS, UCIIONIB3YSI OCHOBHBIC
MOJIOKEHUST MOJIEKYJIIPHO-KUHETUYECKON TEOpPUM M 3aKOHBI MOJIEKYJSIPHON (U3UKU
U TEPMOJMHAMUKHU (CBSI3b JABJICHHUS HUACAIBHOIO Tra3a CO CpEeIHEW KUHETUYECKOU
SHEPruer TEIUIOBOTO JABMKEHHUS M KOHLIEHTpAIMEH €ro MOJEKYJ, CBS3b TeMIIepaTypbl
BEILIECTBA CO CPEHEH KMHETHYECKOW SHEPTUEN TEIJIOBOrO IBM>KEHHSI €TI0 YaCTHII, CBSI3b
JABJICHUS UICAIBHOTO T'a3a C KOHLIEHTPaMel MOJIEKYJI M €ro TEMIIEpaTypoil, ypaBHEHUE
MenneneeBa—KnarneiipoHa, nepBblil 3aKOH TEPMOAUHAMUKH, 3aKOH COXPAHEHUS SHEPTUU
B TEIUIOBBIX MPOIIECCAX ), IPU 3TOM UCIOIb30BaTh MATEMATHUECKOE BEIPAYKEHUE 3aKOHOB,
YKa3bIBaTh YCJIOBUS IPUMEHUMOCTH ypaBHeHUs MeHeneeBa—Knanelipona;

aHAJIM3UPOBATh M OOBSCHATH DJIEKTPUUYECKHE SIBJICHUS, HCIIOJb3Ysl OCHOBHBIE
MOJIO’KEHUSI Y 3aKOHBI 3JEKTPOAMHAMUKH (3aKOH COXpPAHEHMsI JIEKTPUUECKOTo 3apsija,
3ak0H KyJioHa, TOTEHIIMAIBHOCTD 3JIEKTPOCTATHYECKOTO 1011, IPUHIIMII CYIIEPIO3ULIAN
ANEKTPUYECKUX TOJIEH, MPU 3TOM YyKa3blBas YCIOBHS MPUMEHUMOCTH 3akoHa Kyrowna,
a TakKe MPaKTUYECKH BaXKHbIE COOTHOUIEHUWS: 3aKkoHbl Oma i ydacTka Uenu
U ISl 3aMKHYTOM 3JIeKTpuueckoil 1emnu, 3akoH [[xoyns—Jlenna, npaBuna Kupxroda,
3akoHbl Papajes A IEKTPOIIU3a);

OMHCHIBATh (PUBUYECKHE TPOIECCHl U  SIBICHHUS, WCIHONIB3YS  BEIMYUHBIL:
nepeMenieHle, CKOPOCTb, YCKOPEHUE, UMITYJIbC T€lda U CHUCTEMBbI TeJl, CUJIa, MOMEHT
CWJIbl, JABJIEHUE, TNMOTEHIMAIbHAS HSHEPrus, KUHETHUYECKash SHEPIus, MeXaHuuecKas
SHeprusi, paboTa CHJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, CHUjla TSKECTH, CUjia
yIPYroCTH, CUJIa TPEHUS, MOIIIHOCTh, SHEPTHUSI B3aUMOJICHCTBUS Tena ¢ 3emiieil BOIu3u
ee IMOBEPXHOCTH, SHEPrus ynpyroi nedopmanuy MNPY>KUHBI, KOJIWYECTBO TEILIOTHI,
aOCOJIIOTHAsE TeMIlepaTypa Teja, padoTa B TEPMOJMHAMUKE, BHYTPEHHSSI SHEpIrUs
UJCIbHOTO OJHOATOMHOTO Ta3a, padoTa UJIeaJIbHOr0 Ira3a, OTHOCUTENbHAS BIAKHOCTh
BO31yXa, KOA(PQUIMEHT TMOJE3HOr0 JAEUCTBUS HIEANIbHOIO TEIUIOBOTO JBUTATENs;
ANEKTPUYECKOE M0JIE€, HANPSHKEHHOCTh 3JEKTPUYECKOTO MOJIS, HANPSIYKEHHOCTh MOJIA
TOYEYHOTO 3apsifa WIM 3apsyKeHHOTO 1Iapa B BaKyyMe€ U B JUAJIEKTPHUKE, TMOTEHIIMAI
ANEKTPOCTATUYECKOTO MO, Pa3sHOCTh MOTEHUMAJIOB, JJIEKTPOABUKYIIAS CUJIA, CHIIA
TOKa, HAMPS>KEHUE, MOIHOCTh TOKA, 3JIEKTPUYECKAs] EMKOCTh IMJIOCKOTO KOHJIEHCATOPA,
CONPOTHUBJICHUE YYacCTKa LIENH C MOCIEAOBATEIbHBIM U NapaJIEIbHBIM COEAUHEHUEM
PE3UCTOPOB, SHEPTHSI IEKTPUUECKOTO MOJII KOHJIEHCATOPA;

OOBSACHATh OCOOCHHOCTH TIPOTEKaHHWS (UINYECKUX SBIICHUN: MEXaHHYECKOE
JBUKEHHE, TEINIOBOE ABM)KEHUE YaCTHUI] BEIIECTBA, TEINIOBOE PaBHOBECHE, OPOYHOBCKOE
IBWKeHue, nuddys3us, ucnapeHwe, KUMEHHWE W KOHJACHcAlMs, IUJIaBJICHUE
U KpUCTAJUIM3allMs,  HANpaBIEHHOCTh  TEIUIONEpeNauu,  dDJEKTpu3alus  Ted,
SKBUIIOTEHLIMAIIBHOCTh TOBEPXHOCTH 3aPSKEHHOI0 MPOBOJHUKA;
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IIPOBOJIMTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEIMYMHBI OT APYTOM
C MCIOJIb30BAHUEM TMPSMBIX H3MEPEHHUH, NPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(GuKCHpOBaTh PE3yNbTATHl MOTYYECHHON 3aBHCHUMOCTH (PU3NYECKUX BEIUYMH B BHJIC
rpauKoB ¢ Yy4eTOM aOCOJIOTHBIX TOTPEITHOCTeH W3MEpPEHUH, JenaTh BBIBOJIbBI
I10 pe3yJIbTaTaM UCCIICIOBAHNS;

IIPOBOJIUTh KOCBEHHBbIC M3MEpEHUs] (PU3MYECKUX BEJIIMYWH, MPU ITOM BBIOMPATH
ONTUMAJILHBIA METOJI M3MEpPEHMsI, OIICHUBATh aOCOJIIOTHBIE W OTHOCUTEIIbHBIC
MOTPEIIHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUM;

MPOBOJAUTH OIBITBI MO MPOBEPKE MPEIJIOKEHHON THUIIOTE3bl: IUIAHUPOBATH
AKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJTyYCHHBIC
pE3yabTaThl U JIeJIaTh BBIBOJI O CTATYCE MPEIJIOKEHHONU TUIIOTE3bI;

cobJrroAaTh MpaBuiia 0€3011acHOr0 TPy 1a MPHU MPOBEICHUH UCCIICIOBAaHUHN B paMKax
y4eOHOTO JKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIIEIOBATEILCKOM M MPOEKTHOM
NEATEIbHOCTH C HCIOJIb30BAHUEM HU3MEPUTEIBHBIX YCTPONCTB U J1a0OPATOPHOTO
o0opyI0BaHus;

pemaTh pacyeTHbIC 3aJadydl C SBHO 3aJaHHOW M HESIBHO 3aJaHHOW (HU3NUYECKOU
MOJIEIbIO: HA OCHOBAHUM aHAaJIM3a yCJIOBUSI 00OCHOBBIBATH BHIOOP (PM3UUECKON MOJIETH,
OTBEYaloIIe TpeOOBaHUSAM 3aJlaud, MPUMEHSATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTYyJaThl (PU3UYECKUX TEOPUN NPH KCIOJIB30BAHMM MaTEMaTUUYECKUX METOIO0B
pelieHuss 3ajad, MPOBOJAUTHL pPACUYEThl HA OCHOBAaHMM HMEIOIIMXCS JIAHHBIX,
AHAJIM3UPOBATh PE3YIHTATHI U KOPPEKTUPOBATH METO Il PEIIEHUS C YYETOM MOJYYEHHBIX
pEe3yJIbTATOB;

pemaTth KayeCTBEHHBbIE 3aJaud, TPeOyIolHe TPUMEHEHHUS 3HAHWM M3 Pa3HbIX
pazienoB Kypca (U3MKM, a TakKe HWHTETpallud 3HAaHUW U3 JAPYruX MpPeIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATh JIOTUYECKYIO IEMOYKY PaCCyKICHUN
C UCIOJIb30BaHUEM U3YUCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN U (PU3UUECKUX SIBJICHUI;

HCTIOJB30BaTh TEOPETUUECKUE 3HAHUS IS OOBSICHEHUS] OCHOBHBIX MPUHIIUIIOB
paboThl WM3MEPUTEITBHBIX MPUOOPOB, TEXHUUECKUX YCTPOHUCTB U TEXHOJIOTUUYECKHUX
MPOLIECCOB;

NPUBOJUTH TPUMEPHI BKJIaJla POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(U3UKOB
B Pa3BUTHE HAYKH, B OOBICHEHHUE MPOIIECCOB OKPYXkKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTUH;

aHaJM3UpPOBaTh M OIIGHUBATh TIOCJIEACTBUSA OBITOBOM U MPOM3BOJICTBEHHOM
NEATeIbHOCTH 4YeJIOBEKa, CBS3aHHOM C (PU3MYECKUMH TMpOIeccaMH, C TMO3UIUN
AKOJIOTHYECKOM 0€301MacHOCTH, MPEJICTABICHHUH O pallioOHaIbHOM MPUPOIOTOJIb30BAHUH,
a TAKK€ Pa3yMHOM HCITOJIb30BAHUM TOCTHKEHUM HAYKU U TEXHOJIOTUH JJIsl JATbHEHIIIETO
Pa3BUTHUS YEJIOBEUECKOTO OOIIEeCTRA,;

OPUMEHSTh pa3lIMyHble CHOCOOBl paboThl ¢ uHpoOpManuer (U3NIECKOro
COepKaHUsI C MCIOJIb30BAaHUEM COBPEMEHHBIX HWH(MOPMAIIMOHHBIX TEXHOJOTHH,
Py 3TOM HCIOJB30BaTh COBPEMEHHBbIE MH(POPMAIMOHHBIE TEXHOJOTHH JIJIsi TOHUCKAa,
nepepaboTKU M MPEIbABICHUS Y4eOHOW | HAy4YyHO-TIONMYJISIpHOM HWHQopMaruuy,
CTPYKTYPUPOBAHMSI W HMHTEpIpEeTaruu 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 UCIIOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH, JIAHUPOBATh
paboTy TpyIIbl, paNUOHAIBHO PpACHpPEENsATh JAEATEIbHOCTh B HECTAHJAPTHBIX
CUTYyallMsIX, OLICHHBAaTh BKJaJ KaXKIOTO M3 YYACTHUKOB TIpPYNNbl B pEUICHUE
paccMaTpuBaeMoil poOIeMBbl;

OpOSIBISATh  MOTHBALMIO K  Oyaymed npodeccHOHaIbHON — IeATEeIbHOCTH
O CHEUAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPO(UIIs.

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

NOHUMAaTh pOJiIb (PU3UKU B SKOHOMMUYECKOH, TEXHOJOIMYECKOH, COLMaJIbHOU
U 3TUYECKOM cepax NesATEeIbHOCTH YEJIOBEKa, pOoJib U MECTO (PU3MKH B COBPEMEHHOU
HAay4YHOU KApTUHE MUPA, POJIb ACTPOHOMHUHU B IMPAKTUYECKOHN NEATEIBHOCTH YEJIOBEKA
U JAJIbHEHIIEM  HAy4YHO-TEXHMYECKOM  PpAa3BUTHH, 3HAYCHHE  ONMCATEIIbHOM,
CUCTEMATU3HPYIOLIEH, OOBSICHUTENBHOW M MPOTHOCTHYECKOW (yHKIMI (unyeckoin
TEOPUH — DIIEKTPOJUHAMUKH, CHELUUATBbHOM TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOW
busuku, poiab GU3MUECKOW Teopur B (POPMUPOBAHUU TPENCTABICHUNA O (U3HMUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KApTHHBI MUpa B OOLIEM psAYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE;

paznuyaTh YCIOBHS MPUMEHHMMOCTH MOJeNed (PU3MYEeCKUX Tel M MPOLIECCOB
(sBnEHUI): OJHOPOJHOE  DJIEKTPHUYECKOE M  OJHOPOAHOE MarHUTHOE  IOJI,
TapMOHUYECKHE KOJIeOaHUsl, MaTEeMaTUYECKUA MASTHHUK, WACAIbHBIA MPYKUHHBIN
MasATHHUK, TAPMOHUYECKUE BOJIHBI, WICATbHBIA KOJIEOATENbHBIA KOHTYp, TOHKAs JIMH3A,
MOJIEJIEN aTOMa, aTOMHOTO Ipa U KBAHTOBOW MOJENU CBETA;

pa3nnyath yCloBUA (TpaHHIbl, 00JACTH) MPUMEHUMOCTH (U3UUYECKHUX 3aKOHOB,
NOHUMAaTh BCEOOHIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB M OrPaHUYEHHOCTH
WCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHITH 3JIEKTPOMATHUTHBIE TIPOLIECCH U SBJICHUS, UCTIOIb3YsI
OCHOBHBIC TIOJIOKEHUS M 3aKOHbl 3JEKTPOJAMHAMHKMA U CHEIHUAIbHOW TEOopuu
OTHOCUTEJIBHOCTH (3aKOH COXpaHEHUsl AJIEKTPUUECKOro 3apsjaa, cujia Amiepa, cuiia
JlopeHiia, 3aKkOH SJEKTPOMAarHUTHOW WHAyKUMHM, mpaBwio Jlenma, cBs3p JIJ(C
CaMOMHAYKIIMH B 3JIEMEHTE AJIEKTPUUECKON LI CO CKOPOCTHIO U3MEHEHUS CUJIBI TOKa,
MOCTYJIAThI CIIELIUAIBHON TEOPUU OTHOCUTEIBHOCTH DUHIITEWHA);

aHAJIM3UPOBaTh W OOBIACHATH KBAHTOBBIE MPOIECCHl U SIBICHUS, HCIONb3YS
MOJIOKEHUsI KBAaHTOBOM (pu3uku (ypaBHeHHe DWHINTEHHA Ui hoTorddekTa, mepBbiid
¥ BTOpOi noctynaTtsl bopa, mpuHIMn cooTHOLIEHHs HeompeneaeHHocTei [ eiizenoepra,
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3aKOHBI COXPAHEHUS 3apSI0BOTO U MACCOBOI'O YMCEN W SHEPTUU B SACPHBIX PEAKIIMSIX,
3aKOH PaJMO0aKTUBHOTO pacnaja);

ONMKUCHIBATh (PU3UYECKHE TPOIECChl U  SBJICHMS, WCIOJIb3YyS BEJIUYUHBI:
HaMpSHKEHHOCTh  AJIEKTPUYECKOTO MMOJs, MOTEHIMANT JJIEKTPOCTATUYECKOro OIS,
Pa3HOCTh TMOTEHIMAJIOB, JJICKTPOABUAKYINAS CHUJIAa, HWHAYKIUS MAarHUTHOTO TIOJIS,
MarHUTHBIA TMOTOK, cwia AMIepa, HWHIYKTUBHOCTb, JJEKTPOABIKYIAs CHIIA
CAaMOUHJIYKIIMM, DHEPTHsi MAarHUTHOTO TOJII MPOBOJHUKA C TOKOM, PEISATHUBUCTCKUN
UMIYJIbC, TOJIHASL SHEPTUsl, YHEPTUsl MOKOS CBOOOJAHOM YaCTHUIIbI, SHEPTUS U UMIYJIbC
¢boTOHA, MACCOBOE YMCIIO U 3aps]l Spa, SHEPTHSI CBSI3H S/IPa;

OOBSACHITh OCOOEHHOCTH TPOTECKaHUS (PU3NYECKUX SIBICHHM: AJIEKTPOMArHUTHAS
WHIYKIUS, CAMOMHAYKIMS, PE30HAHC, MHTEep(dEepeHIus BOJH, AUGpaKIus, AUCTIEPCHUs,
MOJIHOE€ BHYTPEHHEE oTpaxkeHue, porornekrpuueckuit r¢pdext (hororddexr), anbda-
u Oeta-pacnajbl sAep, raMma-u3IydeHue saep, Gu3ndeckue NPUHIMIILI CIIEKTPAIHLHOTO
aHanu3a u paboThI Ja3epa;

OTPEIEIISATh HAMPABICHUE UHAYKIIUU MAaTHUTHOTO TOJIs1 IPOBOJIHUKA C TOKOM, CHUJIbI
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 aHaliM3a W OOBSCHEHUS (PU3UYECKUX TMPOIECCOB, MPOUCXOISAININX B 3BE3/aX,
B 3BE3/IHBIX CUCTEMAX, B MEKTATTAKTUIECKOM Cpejie; IBUKEHUSI HEOSCHBIX Tell, SBOJIOINN
3Be3/ U Beenennoii;

IIPOBOJIUTH UCCIIEIOBAHNUE 3aBUCUMOCTEN (PU3MUECKUX BETUYMH C UCIIOIh30BAHUEM
NPSIMBIX U3MEPEHUH, MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3YIbTAThI
MOJIYYCHHOW 3aBUCHUMOCTH (PU3UYECKHX BEJIMYMH B BUIE TpapuKOB C y4eTOM
aOCOJIOTHBIX ~ TOTPEIIHOCTEH W3MEPEeHMM, Jie7laTh BBIBOABI 1O  pe3yjibTaTam
UCCJIEIOBAHMS;

IIPOBOJUTH KOCBEHHBIE H3MEpEeHUs (U3UYECKUX BEJIMYWH, TPU ITOM BBHIOHMPAThH
ONTUMAJILHBIA METOJI M3MEpPEHMs, OIEHUBATh aOCOJIOTHBIE U OTHOCHUTEIIbHBIC
MOTPEIIHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IPOBOJUTHL ONBITBI 1O TPOBEPKE TNPEHJIOKEHHONW THUIIOTE3bl: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJTU3UPOBATh MOJTYUYEHHbIC
pe3yabTaThl U Je1aTh BBIBOJ O CTaTyCe MPEIJIOKEHHON THIIOTE3bI;

OMUCBHIBATh METObI OJTYUYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHU;

co0JiroAaTh IpaBuiia 6€30M1acHOr0 TpyAa MPU MPOBEICHUH UCCIIEI0BaHUN B paMKax
y4eOHOTO JKCIIEPUMEHTA, MPAKTHKyMa U y4eOHO-MCCIIEOBATEIHCKOH M TMPOCKTHOM
JIESTETPHOCTH C WCIIOJIB30BAHUEM H3MEPHUTEIBHBIX YCTPOUCTB H JIAOOPAaTOPHOTO
000py/I0BaHUS;

permaTh pacyeTHbIC 3aJa4ydl C SIBHO 3aJaHHOW M HESIBHO 3aJIaHHOW (DU3HUECKON
MOJIEIIBIO: Ha OCHOBAHWY aHAJIN3a YCIIOBUS BRIOMPATH (PM3HUECKHE MOJICTH, OTBEYAIOIIHE
TpeOOBaHMSIM 3a7a4M, MPUMEHATH (DOPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIATh
(du3HUeCKX TEOPUH MPU HUCIOIH30BAHUA MATEMAaTHYECKUX METOJ]OB PEIIeHUs 3ajad,



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

IPOBOJIMTH PAaCUYEThl HA OCHOBAHMM MMEIOIIUXCS JAaHHBIX, aHAJTU3UPOBATh PE3YJIbTAThI
Y KOPPEKTUPOBATH METObI PELICHHSI C YUETOM IMOITYYEHHBIX PE3YJIHTATOB;

pemaTh KayeCcTBEHHbIE 3a/laud, TpeOylollMe MPUMEHEHHUsS 3HAHUW U3 Pa3HBIX
pa3nenoB Kypca (U3HKH, a TakKe HWHTErpald 3HAaHUW W3 JAPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJA: BBICTPAUBATH JIOTMYECKYIO LEMNOYKY pPacCyKICHUN
C HCTIOIb30BAaHUEM U3YUCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3HUECKUX SIBJICHUIA;

WCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MJs1 OOBACHEHHUS OCHOBHBIX NPUHIIUIIOB
paboThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB M TEXHOJOTUYECKUX
IIPOLIECCOB;

NPUBOIUTH TPUMEPHI BKJIaJa POCCHUUCKHX M 3apyOexHBIX YUEHBIX-(DHU3HKOB
B Pa3BUTHE HAYKH, B 00BSICHEHUE NIPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH
1 TeXHOJIOTHU;

aHAJIM3UPOBaTh U OLIEHUBATh IIOCJHEACTBHS OBITOBOM M MPOHU3BOACTBEHHOM
JESTEIbHOCTU YEJIOBEKa, CBA3AHHOM C (U3MYECKUMHU TMpOILECCaMu, C TO3MLMH
HKOJIOTMYECKOI O€30MMaCHOCTH, MPEACTABICHUH O pallMOHAIBHOM IIPUPOAOIIO0JIb30BaHNUH,
a TAK)KE Pa3yMHOM UCIIOJIb30BAHUY JOCTUKEHUN HAYKHA U TEXHOJIOTHUM JIJIs1 JATbHEUIIIETO
pa3BUTHUS YETIOBEUYECKOI0 OOLIECTBA;

MPUMEHATh pa3IMyHble CcHocoObl paboTel ¢ uH(OpManuendn QU3NYECKOTrO
COJIEpP’KaHUsI C MCIIOJb30BAHHMEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTH,
OpU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HMH()OPMALIMOHHBIE TEXHOJIOTUU IJIsl TOHUCKA,
nepepabOTKU M TpEeAbsSBICHUS Y4eOHOM M HAyYHO-TIOMYJSIpHOM uH(pOpMaINH,
CTPYKTYpUPOBAaHUS M UHTEpPIpeTalud HH(POpMalMM, TOITYyYEeHHOM W3 pPa3IUYHBIX
MCTOYHHMKOB, KPUTUUECKU aHAJIU3UPOBAThH MOJy4aeMyl0 MH(GOPMAIUIO U OLIEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOILIMXCS 3HAaHUH, TaK M Ha OCHOBE aHAJIW3a UCTOYHHKA
uH(bOpMaIINY;

MPOSIBJISITh OPraHU3alMOHHBIE U IIO3HABATENIbHBIE YMEHHUS CaMOCTOATEIbHOTO
NpUOOpPETEHUsI HOBBIX 3HAHMA B TMPOIECCE BBIIOJHEHHUS TPOEKTHBIX U Y4eOHO-
MCCIIEI0BaTENbCKUX padoT;

paboTath B rpyIIe C UCIOTHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, TUIAHUPOBATH
paboTy Tpynmbl, palMOHAIBLHO pPacHpPelesaTh JEATEIbHOCTh B HECTAHAAPTHBIX
CUTyallMsIX, OLIEHMBAaTh BKJaJ KAXKIOTO M3 YYaCTHUKOB TIPYNNbl B pEUICHUE
paccMaTpuBaeMou MPoOJIeMBbI;

OpOSBIATH MOTHUBALMIO K  Oyayuieil npogeccHOHanbHONW — JesTeNbHOCTU
MO CHEIUATIBHOCTAM (PU3UKO-TEXHUYECKOTO TIPOQuIs.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomuuectBo OCHOBHBEIE BUJIBI 1€ATEIHHOCTH
pa3ziesioB U TEM [IporpammHoOe copepraHue
n/m 4acoB 00y4aromuxcs

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.

DKCHEPUMEHT U TEOPHS B IIPOIECCE
no3HaHus npupoasl. Habmonenue

U DKCIIEPUMEHT B (hU3HKE.

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

KOMIIBIOTCPHBIC JaTYNKOBEIC CI/ICTGMBI).

[TorpemrHocT U3MEpPeHU PU3NUECKUX
BeTUYMH (a0COIOTHAS U
OTHOCHUTE/IbHAS).

MonaenupoBanue GU3NIECKUX SIBJICHUN
U TIpo1ieccoB (MaTepuaabHas TOUuKa,
aOCOJIIOTHO TBEPIOE TENO, UAcaTbHAS
JKUJIKOCTh, UCaIbHBIM a3, TOUCUHbIN

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

VYyacrtre B IUCKYyCCUU O POJIU
¢duznueckoil reopun B GOpMUPOBAHUU
MpeCTaBICHU 0 (GU3NYECKOU KapTUHE
MUpa, MecTe (PU3NIECKON KapTUHBI
MUpa B 0011EM psIJly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN
O IPUPOJE.

N3ydeHne NoHATUI «TUITOTE3a»,
«pu3nUecKuii 3aKoH», «(pu3nuecKas
TEOPU».

PaccmoTpenue rpaHul MpUMEHUMOCTH
(bU3HYECKUX 3aKOHOB.

CpaBHeHHME U3MEpEHUN PU3NIECKUX
BEJINYMH IPU MOMOIIY aHAJIOTOBBIX

1 IU(POBBIX U3MEPUTETBHBIX
puOOPOB, HAIPUMED, NIPU U3MEPEHUU
CUJIbI TOKA ¥ HaIPSLKEHMS B LIENU
ITIOCTOSTHHOT'O TOKA MPH IMOMOIIHU
aHAJOrOBBIX U IU(POBBIX




IrPaHULbI Er0 IPUMEHUMOCTH.
dusnyecKas Teopusl.

Ponb u mecto ¢husuku B popMupoBaHUU
COBPEMEHHOW HAYYHOUN KapTHUHBI MUPA,
B [IPAKTUYECKON AEATEIBHOCTH JIFOIEH

U3MEPUTENbHBIX TPUOOPOB.

OcBoeHnue crnoco00B OLEHKH
IIOIPEIIHOCTEN N3MEPEHUM.

OcBoeHne OCHOBHBIX PHEMOB PadOTHI
¢ udpoBoii TabopaTopueit o Gpu3nKe,
HanpuMep, Ipyu U3MEPEHNN PU3NIECKUX
BEJIMYUH MPU TOMOIIN KOMITBIOTEPHBIX
JTaTYNKOB

Htoro no paznerny 6
Pa3gen 2. Mexanuka
2.1 Kunemaruka 10 MexaHUYEeCKOE IBUKEHUE. [TpoBeeHE KOCBEHHBIX U3MEPECHUN

OTHOCUTENIBHOCTh MEXaHUYECKOTO
nBwxkenusa. Cucrema oTrcuera.

[Ipsimast u 0OpaTHast 3a/1a4u MEXaHUKH.
Paanyc-BekTop MarepuanbHOM TOUYKH,
€ro MPOEKIIUU HA OCU CUCTEMBI
KoopauHat. Tpaekropus.
[Tepemernienue, CKOPOCTh (CpeaHss
CKOpPOCTh, MTHOBEHHAsI CKOPOCTh )

U YCKOPEHUE MAaTepUATIbHOW TOUKH, UX
MPOEKIIUK HAa OCU CUCTEMbI KOOPJIUHAT.
CroxeHue nepeMeIieHnii u CI0KeHHe
CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
NPSMOJIMHENHOE JBUKECHHUE.
3aBUCUMOCTh KOOPAUHAT, CKOPOCTH,
YCKOPEHUS U TyTH MaTEPUATbHON TOUKU

MTHOBEHHOUW CKOPOCTH M YCKOPEHUS
TeJa, B TOM YUCJIE YCKOPEHUS
CBOOOTHOTO TAJICHUS, IPOBEICHHE
WCCJICIOBAHUS 3aBUCUMOCTEN MEXKIY
(bU3MYeCKUMU BeTUINHAMU (ITyTH

OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIKCHUH, TIEPUOIa 00paIieHus
KOHHYECKOTO MasITHUKA OT €ro
MapaMeTPOB) M OTIBITOB TIO IIPOBEPKE
MPEJI0KEHHON TUITOTE3bI

MIPY U3YYCHUH PAaBHOYCKOPEHHOTO
MIPAMOJIMHEHHOTO IBVKCHHS, TBUKCHUS
Tesna, OPOIIEHHOTO TOPU30HTAIBHO,
JBYDKEHUS Tejla 0 OKPYKHOCTH

C IMIOCTOSTHHOM 10 MOJTYJTIO CKOPOCTBIO.
Onpenenenne abCOMOTHBIX




OT BPEMEHH U UX TpapuKu.

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

Y YCKOPEHUS MaTepUaIbHON TOUKHU

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

¥ MOJTHOE YCKOPEHUE MaTepuaIbHON
TOYKH.

TexHuueckne ycTpoucTaa

U TEXHOJIOTHYECKHE MPOLIECCHI:
CIIUJIOMETP, ABUKEHUE CHAPSINIOB,
IIETTHbIE, IECTEPEHYATHIC U PEMEHHBIC
nepeaayu, CKOpOCTHbIC TUPTHI

Y OTHOCUTEJIBHBIX MOTPEIIHOCTEN
U3MEPEHUHN PU3NYECKUX BEIUYUH.
OneHka rpaHul] NOTrPEeIIHOCTEN.
N3yyeHnue MoieNii CUCTEMBI OTCYETA,
CpPaBHEHUE IIyTEH, TPACKTOPUH,
CKOPOCTEN ABUKEHUS OJJHOT'O U TOTO XK€
TeJa B pa3HbIX CUCTEMAax OTCYETA.
AHanu3 pa3HbIX CIOCOOOB
VICCJIEIOBAHMS IB)KCHHM.
PaccMmoTpenue npeenbHoro nepexo/ia
Y U3MEPEHNE MIHOBEHHOUM CKOPOCTH.
MonenupoBaHue npeodpa3oBaHUs
JIBYDKEHUI C UCIIOJIL30BAaHUEM
MEXaHU3MOB, U3yYEHUE
npeoOpa3oBaHUsl YIIIOBOW CKOPOCTH

B PELYKTOpE.

AHanu3 HanpaBJIeHUsI CKOPOCTH

TIPY IBYDKCHHH 110 OKPYKHOCTH.
Pemenune pacueTHbIX 3a4a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3UYECKON MOJIEITHIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ KUHEMATHUKHU.

Pemennie kauecTBEHHBIX 3aj1a4,
TpeOyIOMIMX MPUMEHEHUS 3HAHU

10 KHUHEMATHUKE.

OObsicHEHUE YCTPOWCTBA U MPUHLIMIIA




NEUCTBUS CIIUJIOMETPA, IIEMHBIX,
IECTEPEHYAThIX M PEMEHHBIX Iepe/iay,
CKOPOCTHBIX JIU(TOB.

OObsicHEeHUE ABUKCHUS CHAPSIIOB.
OrnpeneneHue ycaoBUd IPUMEHUMOCTH
Mozenel (pU3nUecKUX Tl U MPOLECCOB
(sBNIEHMIN ): MaTepuaIbHas TOUYKA,
PAaBHOYCKOPEHHOE JBUKECHUE,
cBOOO/IHOE MaJIEHUE.

BrinonHenue yueOHbIX 3a1aHUi

Ha aHAJIN3 MEXaHUYECKUX MPOLIECCOB
(sIBJIEHMIT) C UCTIOJIL30BAHUEM
OCHOBHBIX MOJIOKEHUN U 3aKOHOB
KUHEMATUKU: OTHOCUTEIBbHOCTD
MEXaHUUYECKOTO JIBMKEHUS, POPMYJIbI
KMHEMATUKN PABHOYCKOPEHHOTO
IBUXKEHUs, mpeoOpazoBanus ["anunes
JUISI CKOPOCTH M IEPEMEILEHUS.
Hcnonb3oBanue [T-Trexnonoruu

pu paboTe ¢ TOMOJHUTEITLHBIMU
HMCTOYHUKAMU UH(GOPMAIIUU 0 TEME,
WX KPUTUYECKUU aHAIU3 U OLICHKA
JOCTOBEPHOCTH

2.2

JIlmHamuyKka

10

[Tepse1it 3akoH HeroTOHA.
NHepunaibHble CUCTEMBI OTCUETA.

[TpuHM oTHOCHUTENBLHOCTH [ anumes.

HGI/IHCpIII/IaJII)Hble CHUCTCMBI OTCUCTA

[TpoBenecHME KOCBEHHBIX N3MEPEHUI
PaBHOAEHCTBYIOLIECH CHJT

1 K03 (HUIHEHTA TPEHUS CKOJIBKEHUS,
MIPOBEICHUE UCCIIETOBAHMS




(ompenenieHne, IPUMEPBHI).

Macca tena. Cuna. [Ipunnun
CYIIEPIIO3HULIMH CHIL.

Bropoi 3akon HeroTona

JUISI MATEPUAIIBHON TOYKHU.

Tperuit 3axkon Hprotona

JUISI MATEPUAIIBHBIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUS.
OKBUBAJICHTHOCTh IPABUTALIMOHHOM

Y NHEPTHOW MACCBHI.

Cuna tsxecTu. 3aBUCUMOCTh YCKOPEHUS
CcBOOO/IHOTO Na/IEHUS OT BBICOTHI

HaJ| TOBEPXHOCTHIO TUIAHETHI U

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

[IepBas kKocMu4€eCKasi CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.
Bec Tena, 1BHKyIerocs ¢ 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
JBUKECHHUSL.

Jasnenue. [ unpocrarnaeckoe
napienue. Cuna Apxumena.

3aBUCUMOCTEH (PU3UIECCKUX BETUIHH
(cun yrpyrocTu, BO3HUKAIOIIHUX

B MPY>KHWHE U PE3UNHOBOM 00pasIie,

OT UX JeGOopMaIiN) U OTBITOB

T10 MMPOBEPKE MPETI0KEHHOU TUTTOTE3BI
MIPU U3YUYEHUH JIBUKEHUS OpycKa

10 HAKJIOHHOM TIJIOCKOCTH, JBUKECHHUS
CUCTEMBI CBSI3aHHBIX Te, AehopMaluu
TEJN.

Omnpenenenne aOCOIOTHBIX

Y OTHOCUTEJIBHBIX MOTPEITHOCTEN
U3MEpEeHUM (GPU3NUECKUX BETHYUH.
O1nieHKa TpaHull MOTPEUTHOCTEM.
HccnenoBanne NIBUKEHUS CUCTEMBI TEN,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIETKU# OJIOK, BMYKEHUS OpycKa

10 HAKIIOHHOM TIJTIOCKOCTH

C MEPEMEHHBIM KOA(P(PUIIMEHTOM TPEHUS,
JIBIDKCHUS TPy3a Ha Bajy C TPEHHUEM.
HaOmronenne a1Bu>KeHUS TN

B UHEPLMAIBHBIX U HEMHEPIIUATbHBIX
CHUCTEeMax OTCcUeTa, HalpuMep, KaueHUs
JIBYX [UIMHAPOB WIH IIAPOB PA3HOU
MacChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHOU
CUCTEMBbI OTCYETA.

N3yuyenne neHTpoOeKHBIX MEXaHU3MOB.
CpaBHeHUE CUJT TPEHUS MOKOS1, KAUEHUS




TexHu4yeckue yCcTporucTBa U CKOJIBKCHUA.

Y TEXHOJIOTHYECKUE IPOLECCHI: Pemenne pacueTHbIX 3a/1a4 C IBHO
NOAIIMITHUKY, IBUKCHUE 3a1aHHOM U HESBHO 3a1aHHOMN
HCKYCCTBEHHBIX CITyTHUKOB (bu3n4ecKoi MOAEIBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpPMYJTT KHHEMATHKHU U THHAMUKH.
Pemienne kauecTBEHHBIX 3a/1a4,
TpeOYyIOUIUX TPUMEHEHUS 3HAaHUHN

10 KUHEMATHKE U JUHAMUKE.
OObsicHEHUE YCTPONUCTBA U TPUHITUTIA
JNEUCTBUS MOAIINITHUKOB.

OObsicHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Ornpenenenue ycaoBUd IPUMEHUMOCTH
MoJienel PU3NUECKUX TeJl U MPOIECCOB
(sBIEHUI): MHEpLIUATIbHASL CUCTEMA
oTcueTa, MaTepuaibHas TOUKa,
a0CoJIFOTHO yripyTas Aedopmarius.
BrinonHeHne yueOHbIX 3aaHHi

Ha aHaJIN3 MEXaHUYECKUX ITPOIIECCOB
(sIBJIEHHIT) C UCTIOJIb30BAHUEM
OCHOBHBIX MOJIO)KEHUN U 3aKOHOB
JVHAMUKU: TpU 3akoHa HproToHa,
MPUHLNI OTHOCUTEIBHOCTH

["anmuies, 3aKkOH BCEMUPHOTO
TATOTEHUSI.

PaGoTa B rpynmax npu o0CyKaeHUH
BOITPOCOB MEXKIPEIMETHOTO XapakTepa




(manpumep, 1o TeMe «/[Brxenue
B IIPUPOJIC»)

2.3

Crartuka TBCPAOIro
TCIIa

AGCOIFOTHO TBEPJ0E TEIO.
[TocTtynarenbHOE 1 BpaIlIaTEIbHOE
JIBUKEHHE TBEPJOro Tesna. MoMeHT
CHUJIbI OTHOCUTEIBHO OCH BPAILICHHUS.
[Ineyo cunbl. ClioXKeHHe CHIL,
MPUJIOKEHHBIX K TBEPAOMY TEIy.
LlenTp TsKECTH TENA.

VY cnoBust paBHOBECHS TBEPJIOTO TEIA.
YcroiunBoe, HEyCTOMYMBOE,
0e3pa3nTuYHOe paBHOBECHE.
TexHuyeckne yCcTponucTaa

U TEXHOJOTUYECKUE MTPOLIECCHI:
KPOHILUTENH, CTPOUTEIBHBINA KPaH,
penieTyaTbie KOHCTPYKIIUH

IIpoBenenue nccnenoBaHus yCIOBUN
PABHOBECHS TBEPJIOTO TEJIA, UMEIOLIETO
OCh BpalllEHUs; KOHCTPYHUPOBAHUE
KPOHILUTEWHOB M pacyeT CUJl yIIPYroCTH;
M3y4YEHHE YCTOMYUBOCTH TBEPIOTO TENA,
HMMEIOIETO IUIOIAJIb OTMOPHL.

Peuienne pacueTHbIX 3a/1a4 C SIBHO
3aJJaHHOU U HESBHO 3a/IaHHOM
(bU3UYECKON MOJIEIBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (OpMyYJ CTaTHKHU.

Pemienne kauecTBEHHBIX 3aj1a4,
TpeOYIOMUX TPUMEHEHU S 3HAHU T

10 CTaTHKE.

OObsicHEHUE YCTPOICTBA

Y IPUHIUATIOB ICHCTBUS KPOHIIITENHA,
CTPOUTENIHLHOTO KpaHa, perieTyaThix
KOHCTPYKLUH.

OnpeneneHue ycaoBUl TPUMEHUMOCTH
MojeaeH (U3NYSCKUX Tell: aOCOIFOTHO
TBEPAOE TEIO.

Brinonnenue yueOHbIX 3aaHUi

Ha aHaJIM3 MEXaHUYECKUX MPOLECCOB
(sSIBJIEHMIT) C UCTIOJIb30BAHHUEM
OCHOBHBIX MOJIOKEHUW U 3aKOHOB




CTAaTUKU: YCJIIOBU PABHOBCCHUA TBEPAOI'O
TCJa

2.4

3aKOHBI COXPAHEHHUS B
MEXaHUKe

10

Nmmynbc MaTepruaibHON TOUYKH,
CHUCTEMBI MaTEPUAIIBHBIX TOUEK. LIeHTp
Macc CUCTEMbI MAaTEPUAIbHBIX TOYEK.
TeopeMa 0 IBUKEHHUH LEHTPA MaCC.
Nmmynbe cuibl 1 13MEHEHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHUS UMITYJIbCa.
PeakTuBHOE OBMKCHUE.

MoMEeHT uMnyJibca MaTePUaIbHOU
Touku. [Ipencrasiienue o cOXxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX
MOJISIX.

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

Kunetnueckas sneprust MaTepruaibHOMN
To4Kkd. Teopema 006 U3MCHEHUHN
KUHETUYECKOU IHEPIUU MaTepUAIbHON
TOYKH.

[ToTeHunaNbHBIE U HEMTOTEHIMAJIbHBIE
cuiibl. [loTeHImanbpHast SHeprusl.
[ToTeHuManbHast 3HEPTUs YIIPYTroO
1e(OPMUPOBAHHON MPY>KUHBI.
[TorenunanbHas s3HEprus Tena

[IpoBeneHME KOCBEHHBIX M3MEPEHUN
HUMITYJIbCa TeJla, KHHETHYECKOU

Y TIOTEHIIMAJIbHON YHEPTUU Tela,
MOIIIHOCTH CHUJIBL; IPOBEJACHHE OIBITOB
10 TIPOBEPKE MPEITIOKCHHON THITOTE3bI
MIPU U3yYEHUH PABHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBHYKEHUS

M B3aUMOJCHCTBHA TEIL.

Omnpenenenne aOCOIOTHBIX

Y OTHOCUTEJIBHBIX MOTPEITHOCTEH
U3MEPCHUI (PU3HUCCKUX BETHYHNH.
OueHka rpaHul] NOTPEUIHOCTEN.
IIpoBenenune sxciepumMeHTa

10 CPAaBHEHHUIO M3MECHCHUS UMITYJIbCA
TeJa ¢ UMITYJIbCOM CHJIbI, HK3MEHEHUSI
MOTCHITUATBHON YHEPTUH TIPY>KUHBI

C pabOTOM CHJIBI TPEHHUS.
HccnenoBanue coxpaHEHUSI UMITYJIbCa
P YIIPYTOM B3aMMO/ICHCTBHH,
COXpaHEHUS YHEPTUU TIPU CBOOOTHOM
MaJCHAM.

Omnpenenenne pabOTHI CUITBI TPEHUS
P IBIKEHUU TeJla TI0 HAKJIOHHOU
MJIOCKOCTH.

Hab6nronenue u o0bsicHeHUE




B OJTHOPOJTHOM I'DaBUTALIMOHHOM IIOJIE.
[ToreHuManbHas IHEPT U TENA

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

Bropas kocMuueckast CKOpOCTb.
TpeTbs KoCMHUUYECKask CKOPOCTb.

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

VYipyrue u Heynpyrue CTOIKHOBEHUS.
YpaBHenue bepHymm 1iid uaeanbHON
KUJKOCTH KaK CIIEICTBUE 3aKOHA
COXPaHEHUsI MEXaHUYECKON SHEPTUH.
TexHuueckne ycTpoucTaa

Y TEXHOJIOTHYECKHE MPOLIECCHI:
JBIYKEHUE PAKET, BOJIOMET, KOIIED,
IPYXUHHBII TUCTOJIET, THPOCKOTI,
¢urypHoe kaTaHue Ha KOHbKax

PEaKTUBHOTO IBUKEHUS.
Pemenue pacueTHbIX 3a/1a4 C IBHO
3aJITaHHOM 1 HESIBHO 3aJIaHHON
busznyecKoil MOJENbI0

C MCIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
1 GopMysT MEXaHUKH.

Pemenne kauecTBEHHBIX 3a/a4,
TpeOYIOUIUX TPUMEHEHUS 3HAHUM

110 MEXaHMKE.

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

OObsicHEHUE ABUKEHUS PAKET,
(UrypHoro KataHusi Ha KOHbKax.
OnpeneneHue ycioBUi NPUMEHUMOCTH
MoJienel PU3NUECKUX TeJl U MPOIECCOB
(ssBNIEHMI ): aOCOIOTHO yIIPyroe

1 a0COJIFOTHO HEYIIPYTO€ CTOJIKHOBCHHUSI.
BrinonHeHne yueOHbIX 3aaHHi

Ha aHaJIU3 MEXaHUYECKHUX MPOIIECCOB
(sIBJIEHMIT) C UCTIOJB30BAaHUEM 3aKOHOB
COXpPaHECHHS B MEXAHHKE: 3aKOHbI
COXpPaHEHUS UMITYJIbCA U MEXaHUUECKOI
SHEPI'HH, CBS3b PAOOTHI CHJIBI C
M3MEHEHHEM MEXaHUYECKON SHEPrUuun
Tena.

Hcnionp3oBanue | T-TexHoNMOrHMit




IpH paboTe C JOMOJHUTEIbHBIMU
MCTOYHUKAaMU UH()OPMAIIMH 110 TEME,
VX KPUTUYECKUU aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pazgeny
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Pa3nen 3. Mogiekyasipaasi pusuka u TepmMo,

ANHAMHUKA

3.1

OcCHOBBI
MOJIEKYJISIPHO-
KUHETUYECKON
TEOpUU

15

OCHOBHBIE TIOJIOKCHHS MOJICKYJIIPHO-
kunetnueckor Teopun (MKT), ux
omnbITHOE o0ocHOBaHue. uddy3us.
BpoyHoBckoe nBuxkeHue. XapakTep
JBIDKCHUS M B3aUMOJICHCTBUS YaCTHI]
BellecTBa. Moiesin CTpOeHus ra30B,
KUIKOCTEH M TBEPIBIX TEJ

1 00BSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THUX MoJjeie. Macca

U pa3Mepbl MOJIEKYJT (aTOMOB).
KonunuectBo BemecTna.

ITocrosnnas ABoraapo.

TemnnoBoe paBHOBecue. Temmepartypa

U criocoOnI ee u3mepenus. [llkana
temneparyp Llenbcusi.

Monenp naeaiabHOI0 ra3a

B MOJICKYJISIPHO-KMHETUYECKOU TEOPUH:
YaCTHIIBI Ta3a JBMIKYTCS XaOTHICCKU

Y HE B3aMMOJICUCTBYIOT JIPYT C JIPYyTOM.
["a30BbIC 3aKOHBI. Y paBHEHUE
MenneneeBa—Kaneiipona. AGCoMmOTHAS

IIpoBenenne n3mMepeHni mapamMmeTpoB
rasa, poBEJICHUE UCCIIEI0BaHUN
3aBUCUMOCTEH (PM3UUYECKUX BETUYNH

Y ONBITOB IO MPOBEPKE MPEIOKEHHON
TUIIOTE3bl PHU U3YYEHUH YCTAHOBJICHUS
TETJIOBOTO PABHOBECHS U U30ITPOLIECCOB
B rasax.

Omnpenenenne abCOTIOTHBIX

Y OTHOCUTEIBHBIX MOTPEITHOCTEN
U3MEpPEeHUM GU3NUECKUX BEIHMYUUH.
OueHka rpaHul] NOTPEUIHOCTEN.
DKCliepuMEeHTalIbHas MPOBEpPKa
YpaBHEHUS COCTOSIHUS UJI€alTbHOTO Ta3a.
N3ydenne moienet: IBUKEHUS YaCTHII
BEIIECTBA, OPOYHOBCKOTO JBUKEHUSI.
onbiTa [lITepHa, KpUCTATTUYECKUX
PELIETOK.

Pelienne pacueTHbIX 3a/1a4 C SIBHO
3aJITaHHOM 1 HESIBHO 3aJIaHHON
(U3UIECKON MOJIEITHIO

C HCMOJIb30BAHHEM OCHOBHBIX 3aKOHOB




TeMIiepaTypa (IKana TeMiepaTyp
KensBuna). 3akon /lanpToHa.
N3onpoueccsl B uACaIbHOM rase

C ITOCTOSIHHBIM KOJIMYECTBOM BELIECTBA.
['paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

CBsi3p MEXK/y TaBJICHUEM U CPEIHEN
KUHETUYECKOUN YHEPTUEH
MOCTYNAaTEIbHOTO TEIIOBOTO ABUKEHHUS
MOJIEKYJI UI€aTbHOTO ra3a

(OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-
KUHETHUYECKOU TEOPUU UICATBHOTO
rasa).

CBs13b a0COTIOTHOM TEMTIEPATYPHI
TEPMOJUHAMHUYECKON CUCTEMBI

CO CpeHEeW KNHETUYECKON dHEepruen
MOCTYNaTEIbHOTO TETJIOBOTO ABUKECHUS
€€ YaCTHIL.

TexHuueckue ycTpoucTaa

U TEXHOJIOTHYECKHE MPOLIECCHI:
TEPMOMETp, OapOMETp, TIOJTYICHHE
HaHOMaTePHAJIOB

U (hopMysT MONIEKYIAPHOUN (DUBHUKH.
Peuienne kauecTBEHHBIX 3a/1a4,
TpeOYIOIUX TPUMEHEHUS 3HAHUI

0 MOJIEKYJISIPHOU (hHU3UKE.
OO0BbsacHeHne ycTpoiicTBa

Y MIPUHITUIIA IEUCTBUS TEPMOMETPA,
OapomeTtpa.

OObsicHEHUE TTOTYUCHUS
HaHOMAaTepHUaJoB.

Onpenenenue ycioBUHA NPUMEHUMOCTH
MoJienel PU3NIECKUX TeJl U MPOIECCOB
(s1BJIEHUMI): MoOJIeNIel ra3a, JKUJKOCTH U
TBEPJAOTO (KPUCTAINIMUECKOTO) Tea,
UJIeaJbHOIO rasa.

Breimonnenne yaeOHBIX 3a1aHU

Ha aHaJIU3 TEIUIOBBIX MPOILIECCOB
(s1BJIEHUIT) C UCTIOIB30BAHUEM
0oCHOBHBIX noJjioxkeHnit MKT u 3akoHOB
MOJIEKYJISIpHOM (DU3UKU: CBSI3H JABJICHUS
HJICaJIbHOTO Ta3a Co CpeaHEn
KUHETUYECKOW YHEPTUEN TETIIOBOTO
JBIDKCHUS U KOHIICHTpAIIUEH ero
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEILIECTBA
CO CpeIHEN KUHETUYECKON dSHEPTUEH
TEIUIOBOTO IBUKEHUS €T0 YaCTHLl,

CBSI3b JABJICHUs MCAJIBbHOIO Ta3a
C KOHLIEHTPALMEN MOJIEKYJI U €70




TEMIIEPATypOH, YPaBHEHHE
MenaeneeBa—Kianeiipona

3.2

TepmonrHaMuKa.
TermnoBrie MaIMHBI

20

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

IUISL TEPMOJAMHAMUAYECKON CUCTEMBI.
BHemiHue u BHyTpeHHUE TapaMeTpHL.
[TapameTpbl TEpMOTMHAMHUYECKOU
CHUCTEMBI KaK CpEeIHUE 3HAYCHHUS
BEJIMYMH, ONMHUCHIBAIOIINX €€ COCTOSIHUE
HAa MUKPOCKOITMYECKOM YPOBHE.
HyneBoe Hauaso TepMoAMHAMUKH.
Camonpou3BoibHas pejakcaius
TEPMOJIMHAMUYECKOU CUCTEMBI

K TETJIOBOMY PABHOBECHIO.

Mojenb neanbHOro rasa

B TEPMOJMHAMUKE — CUCTEMA
ypaBHEHUI: ypaBHeHUE MeHeneeBa—
Kianeiipona

Y BBIPAXKECHUE JIJI1 BHYTPEHHEUW SHEPTUH.
Y cnoBus NPUMEHUMOCTH 3TON MOJICIIH:
HU3Kasi KOHIIEHTPAIUS 4YaCTHUIl, BBICOKHE
TeMneparypsl. BelpaxxeHue

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

DOnemeHTapHas pabota

N3mepenue yaenbHOM TerI0EMKOCTH
Pa3HBIX BEIIECTB, UX CPABHEHUE,
MPOBE/ICHUE UCCIIEIOBAaHUMN
3aBUCUMOCTEN (PU3UYECKUX BEIIMUUH
1 ONIBITOB MO MPOBEPKE MPEAIOKEHHON
TUIIOTE3bI ITPU U3YUYEHUH MPOLIECCOB
Terioo0MeHa U ainabaTHOTO Mpoliecca.
Ornpenenenne aOCOIOTHBIX

Y OTHOCUTEIBHBIX MOTrPENTHOCTEN
U3MEpEeHUM (PU3NMUECKUX BEITUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.
N3ydeHne B3auMOCBSI3U SHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOACHCTBUS
Y TEMIIEPATyPhl KUTICHUS )KUIKOCTEH.
N3ydeHune TemnoBbIX ABUTATENEH

C UCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MOJIETIEN.

HccnenoBanue pa3HbIX CIIOCOOOB
W3MEHEHMS BHYTPEHHEH SHEPIruM.
Pelienne pacueTHbIX 3a/1a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hbU3UYECKOM MOJIEIBIO

C UCITIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GopMyJT MOJIEKYJISIPHOM (PU3UKU

U TEPMOJANHAMUKHU.




B TEpMOJIMHAMUKE. Bbruucienue
paboThI IO TpaduKy mporecca

Ha pV-auarpamme.

Temonepeaaya kak ciocod U3MEHEHUs
BHYTPEHHEU dHEPIUu
TEPMOJUHAMHYECKON CUCTEMBI

0e3 coBepIleHus padoTHhI.

KonBexk1iiusi, TEMI0MpoBOAHOCTb,
U3ITy4YEHHE.

KonmuecTBo TEMNOTHL.

TennoeMKocCTh Tena. Y IeabHas

Y MOJISIpPHAsI TEIJIOEMKOCTH BEIIECTBA.
VYpaBuenue Maiiepa. Y aenbHas TeioTa
cropanus ToriMBa. PacueT koauuecTBa
TEIUTIOTHI MPU TEILIONEpEaaye.
[TonsaTue 06 aguadaTHOM MpoIecce.
[IepBbIit 3aKOH TEPMOAUHAMUKH.
BuyTpeHnHss sHeprus.

KonuuectBo TemnoTsl u pabora

KaK MEpbl U3MEHEHUSI BHYTPEHHEN
SHEPIrUM TEPMOAUHAMUYECKON
CUCTEMBI.

BTopoii 3aKk0H TepMOIUHAMUKHI

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

Pemenne kauecTBEHHBIX 3a/1a4,
TpeOYIOUIUX TPUMEHEHUS 3HAHUI

M0 MOJIEKYJISIPHOM (pU3UKE

Y TEPMOJIMHAMUKE.

OObsicHEeHUE YCTPOUCTBA U TPUHITUTIA
JNEUCTBUS XOJOANIBHUKA,
KOHAUIIMOHEPA, TU3EIIBHOTO

Y KapOIOpaTOPHOIO IBUTATENIEH,
MapoBOW TypOUHBI.

OObsicHEHUE TIOTYUYECHHSI CBEPXHUZKUX
TeMnepaTyp, yTHIH3alUN «TETLIOBBIX)
OTXOJIOB C UCIIOJb30BAHUEM TEIJIOBOIO
Hacoca, yTUiIn3aiu OM00praHudecKoro
TOILJIUBA JIJIsl BHIPAOOTKHU «TEIJIOBOM»
Y BJIEKTPOIHEPT UU.

BrimonHenne yueOHbIX 3a1aHUM

HAa aHAJIN3 TETUIOBBIX TPOIIECCOB
(s1BJIEHUI) C UCTIOIB30BAHUEM
oCcHOBHBIX nosioxkeHuid MKT u 3akoHOB
MOJIEKYJISIPHOM (DUBUKH U
TEPMOJVUHAMUKHU: TIEPBBIN 3aKOH
TEPMOJIVUHAMUKH, 3aKOH COXPAHCHUS
SHEPIUH B TEIUIOBBIX MPOLIECCAX.
Hcnons3zoBanue [ T-texnonorunii

pu padboTe ¢ 10NOJHUTEIbHBIMU
MCTOYHUKAMU UH(OPMAIIIH 110 TEME,
MX KPUTUYECKUM aHAIU3 U OLICHKA




AOGcoiroTHas TemMmeparypa.
Bropoli 3ak0H TeEpMOIUHAMUKHI
JUTsl HEPaBHOBECHBIX MPOIECCOB:
HEBO3MOYKHO TIEpeIaTh TEIUIOTY
oT 0oJIee X0JIOHOTO Tela K OoJee
HarpeTomy 0e3 KOMIEHCAIUH
(Knaysuyc). HeobpatumocThb
IPUPOIHBIX TIPOIIECCOB.

HpI/IHI_[I/IHBI I[GﬁCTBPIiI TCIJIOBBIX MAallIWH.

KIII.

MakcumanbsHoe 3HaueHue KII/I.

ukn Kapho.

DKOJOTMYECKHUE ACTICKThI
MCTOJIb30BAHMS TEIIOBBIX JIBUTATEIICH.
TennoBoe 3arps3HEHUE OKPYKAIOIIEN
Cpenbl.

TexHuueckue ycTpoucTaa

Y TEXHOJIOTMYECKUE MPOLIECCHI:
XOJIOIWJIBHUK, KOHJIUITUOHED,
JU3EIbHBIN 1 KapOrOpaTOpHBIN
JIBUTATeld, TTapoBas TypOuHa,
MOJIy4YE€HUE CBEPXHU3KUX TEMIIEPATYD,
YTUJIN3ALHS «TEIIOBBIX» OTXOJI0B

C UCTI0JIb30BAaHUEM TETJIOBOI0 HACOCA,
YTUIM3AIMS OMOOPTaHUYECKOTO
TOIJIMBA JIJIs1 BHIPAOOTKHU «TEIIJIOBOM»
U 3JIEKTPOIHEPrUr

JIOCTOBEPHOCTH.

AHanu3 ¥ olleHKa MOCIeICTBUMN
HCIIOJIb30BaHMs TEIJIOBBIX JBUTaTENICH
Y TETJIOBOTO 3arpA3HEHUS OKPYKAIOIIEN
Cpelibl C MO3UIIAMN SKOJIOTHYECKON
0€30I1aCHOCTH; TIPEICTaBICHUN

0 PalMOHAIBHOM MPUPOJIONIOTB30BAHUT
(B mIporiecce moATOTOBKH COOOIICHHH,
BBITIOJTHEHUW TPYIIOBBIX TPOEKTOB)




3.3

ArperaTHble
COCTOSIHMSI BEIIECTBA.
@da30BbIE NEPEXOABI
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[TapooGpa3oBaHue U KOH/ICHCALIHS.
Ucnapenne u kunenue. Y genpHas
TEIJIOTa TapooOpa3oBaHUsI.
HacebImieHHble 1 HEHACHIIIICHHBIE Taphl.
KauecTtBenHast 3aBUCUMOCTD MJIOTHOCTH
Y JaBJICHUS HACBIIIEHHOTO Tapa

OT TEMIIEPATYPhI, UX HE3ABUCUMOCTD

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

Brnaxxnocts Bo3ayxa. AGCOIIOTHAS

Y OTHOCUTEJIbHAS BIAXKHOCTb.

TBepnoe teno. Kpucramnuueckue

U aMopdHBIe Tena. AHU30TPONHUS
CBOMCTB KpucTajuioB. [1naBieHue

Y KpUCTa/IU3alus. Y AebHas TeIIoTa
iaieHus. Cyomumarnus.
Jedbopmanuu TBEpAOTO Tea.
Pactskenue u cxatue. 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 PACHIUPEHHUS Tell
(Ha Ka4eCTBEHHOM YpPOBHE).
[Ipeo6pazoBanue sHepruu B ha3oBbIX

Hab6nronenue cBOMCTB HACHIIICHHBIX
MapoB, MaJIbIX JAehopMaIuii,
MPOBE/ICHNE KOCBEHHBIX U3MEPEHUM
YAEIBHOM TETUIOTHI TJIaBJICHUS JIh/A,
a0COJIIOTHOM BIAXXHOCTH BO3/1yXa,
K03(puIIeHTa MOBEPXHOCTHOTO
HaTsDKeHus1, Moy FOHra.

N3yuenune 3akoHOMEPHOCTEN UCTIapeHus
Y KATICHHS )KUJIKOCTEH, B TOM YHCIIE
KUTICHUS TIPU MIOHUKEHHOM JIaBJICHUH,
HarpeBaHUs U TUIaBJICHUS
KPUCTAJUIMYECKOTO BEIIECTRA,

KA PHBIX SIBIICHUM, CMAaYHBaHUSI.
[IpoBeneHme OMBITOB C MBUTLHBIMU
TJICHKAMH.

Hccnenosanue moaenn
HEHBIOTOHOBCKOM KUJIKOCTH.
Petienne pacueTHbIX 3a/1a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3UYECKON MOJIETBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJ MOJIEKYJISIpHOU (PU3MKH

Y TEPMOIMHAMHMKH.

Pemenne kauecTBEeHHBIX 3a71a4,
TPeOYIOMUX TPUMEHEHHU S 3HAHUHT

M0 MOJIEKYJISIPHOM (pU3UKe

U TEPMOJMHAMHUKE.




repexoaax.

VYpaBHeHuUe TEIIOBOro OanaHca.
IIoBepXHOCTHOE HATSKEHUE.
Koaddumment noBepXxHOCTHOTO
HaTsDxeHUs. Kanvuisipabie sBiaeHUS.
JlaBieHue noJ1 UCKPUBJIIEHHOU
MMOBEPXHOCTHIO KHUJKOCTH.

®opmyna Jlarmaca.

TexHuueckue ycTpoucTaa

Y TEXHOJIOTUYECKHUE ITPOLECCHL: KUJIKUE
KPUCTAJLJIbI, COBPEMEHHBIE MATEPUATIBI

OOBsicCHEHNE OCHOBHBIX MPUHIIATIOB
CTPOCHHUS KUIAKUX KPUCTAILIOB,
MTOJTYYEHHSI COBPEMEHHBIX MATEPHAIIOB.
OrnpeneneHue ycaoBUd IPUMEHUMOCTH
Mozelel GUu3nUecKuX Tell ¥ MPOoLIeCCOB
(ssBIIEHMI ): MoJIeTIel ra3a, JKUJIKOCTH

Y TBEPJIOTO (KPUCTATIIMYECKOT0) Tea,
WJIeaJbHOIO rasa.

Brinonnenue yueOHbIX 3a1aHUMN

Ha aHaJIU3 TEIUIOBBIX MPOIIECCOB
(sIBJIEHMIT) C UCTIOJIb30BAHUEM
OoCHOBHBIX nosiokeHnd MKT u 3akoHOB
MOJICKYJIAPHOHN (DU3HUKHU U
TEPMOJMHAMUKU: CBSI3b JABJICHUS
UJICaJIbHOTO ra3a ¢ KOHLEHTpalKei
MOJIEKYJI M €r0 TEMIIEPATYPOH,
ypaBHeHne MeHneneeBa—Knarneiipona,
MEePBbIN 3aKOH TEPMOJUHAMHUKHU.
Paborta B rpynnax npu o0CyXaeHUN
BOIIPOCOB MEKIPEIMETHOTO XapaKTepa
(mammpumep, no teme «TermnoooMeH

B ’KUBOU MPUPOJIE»)

Hroro no pazneny 49
Pa3znen 4. JaexkTpoguHaMuKa
4.1 | DaexTpuUeckoe TmoJje 24 DNeKTpU3aIys TNl U €€ MPOSBIICHUS. [IpoBeeHNE KOCBEHHBIX U3MEPECHUN U

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

OTBITOB IO MTPOBEPKE MPETI0KEHHON
TUINIOTE3bI TPU U3YUYEHUU




JTABJICKTPUKU U TTOJTYITPOBOJHUKH.
DJIeMEHTapHBIN JIEKTPUUYECKUM 3apsil.
3aKOH COXpaHEHUS AIEKTPUUECKOTO
3apsa.

BzaumopericTBue 3apsioB.

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

Ha DJICKTPUUYECKUE 3apsiIbl.
HanpsykeHHOCTB 3JIEKTPHUYECKOrO ITOJIS.
[TpoOueIit 3apsi. JIunuu
HANPSKEHHOCTH 3JIEKTPUYECKOTO MOJIS.
OnHOPOIHOE ANEKTPUUYECKOE TOJIE.
[ToreHManbHOCTH
3JIEKTPOCTATUYECKOTO 1oJIsl. Pa3HOCTH
MOTEHIUAJIOB U HAMPSKEHUE.
[TorenuuanbHas YHEpPrus 3apaaa

B DJIEKTPOCTATUYECKOM TIOJIE.
[ToreHuuan 3MeKTpPOCTAaTUYECKOTO OIS,
CBsi3b HAIPSYKEHHOCTH MOJIS U PA3HOCTH
MOTEHIIMAJIOB ISl 3JIEKTPOCTATUYECKOTO
noJist (Kak OJTHOPOJIHOTO, TaK

Y HEOJHOPOHOTO).

[IpuHUKn cynepno3uuun
BJIEKTPUYECKUX TIOJIEH.

[Tose Toueunoro 3apsiaa. [lone
paBHOMEPHO 3apspKkeHHOU cdepsl. [Toe
PaBHOMEPHO 3apsIKEHHOIO 10 00bEMY

B3aUMOJICUCTBUS 3apSyKEHHBIX TEl,
3apsiia KOHAEHcaTopa,
MOCJIEA0BATEIBLHOIO COEIUHEHUS
KOHJICHCATOPOB.

Onpenenenne abCOTIOTHBIX

Y OTHOCUTEJIBHBIX MOTPEIIHOCTEN
U3MEpPEHUHN PU3NYECKUX BEIUYHH.
OneHka rpaHul NOTPEIHOCTEN.
Habutoienue npeBpalieHus SHEpruu
3apsSYKEHHOT0 KOHJIEHCATOPa B SHEPTHUIO
M3JIyYEHUs CBETOANO/1A, UCCIICTOBAHNE
paspsiia KOHJEHCATOpa Yepe3 pe3UCTop.
N3ydenue 3aBUCUMOCTH
AIEKTPOEMKOCTH INIOCKOTO
KOHJIEHCATOpa OT IUIOIIA/IN IIJIaCTHH,
PACCTOSIHUSI MEXITY HUMU

U IUBJIEKTPUYECKON TPOHULIAEMOCTH.
N3ydeHune KapTvH JIMHAN
HaIPSHKEHHOCTH 3JIEKTPUYECKOTO MOJIS
TOYEYHOT'O 3aps/Ja, PABHOMEPHO
3apsKEHHOM cepbl, pPABHOMEPHO
3apsHKEHHOT0 TT0 00beMy 11apa,
PaBHOMEPHO 3apsyKEHHOU O€CKOHEYHOM
MJIOCKOCTH U SKBUIIOTEHIIMAJIbHBIX
ITIOBEPXHOCTEN.

Pemenue pacueTHbIX 337124 C SIBHO
3a1aHHOM U HESIBHO 3aJaHHOMN




mapa. [lone paBHOMEPHO 3apsKEHHOU
6eckoHeyHOU MIocKocTH. KapTunsl
JIMHUW HANPSDKEHHOCTH 3TUX TOJIEN

Y SKBUIIOTEHIIMAIBHBIX IOBEPXHOCTEM.
[IpoBOOHUKH B AIEKTPOCTATUYECKOM
1oJie. Y CJIOBHE paBHOBECHS 3aps1/IOB.
JINBIIEKTPUKY B 3JIEKTPOCTATUYIECKOM
nosnie. Jlusnekrtpuueckas
IPOHULIAEMOCTD BEILIECTBA.
Konpencarop. D1a€KTpOEMKOCTh
KOHJIEHCATOpa. DJIEKTPOEMKOCTh
IUIOCKOTO KOHJIEHCATOPA.
[TapannensHOE cCOeTMHEHNE
KOHJICHCATOPOB.

ITocaenoBaTeabHOE COEAMHECHUE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHIEHCaTopa.
JIBrKEHHE 3apsSyKEHHOM YaCTUIIbI

B OJTHOPOZAHOM 3JIEKTPUYECKOM IIOJIE.
TexHuyeckue yCcTponucTaa

Y TEXHOJIOTUYECKHE TIPOLIECCHI:
AIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTAaTUYECKas 3alluTa,
3a3eMJICHUE AJIEKTPOIPUOOPOB,
KOHJIEHCATOPbI, FEHEPATOP

Ban ne I'paada

buznyeckoit MoIebIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOpMYIT AEKTPOCTATUKH.

Pelenne kauecTBEeHHBIX 3a/1a4,
TpeOYIOIUX TPUMEHEHUS 3HAHU N

IO JIEKTPOCTATHKE.

OObsicHEHUE yCTpOICTBA

Y TIPUHITUTIA JIEHCTBUS JIEKTPOCKOTIA,
AIEKTPOMETPA, KOHJIEHCATOPOB,
reHeparopa Ban ne I'paada.
OObsicHeHue padoThI
AJIEKTPOCTATUYECKOM 3aIUTHI,
3a3eMJICHUS JIEKTPOIIPUOOPOB.
Onpenenenue ycioBUM NPUMEHUMOCTH
Mojieel (PU3NIECKUX TeJl: TOUYCTHBIN
3apsii, OMHOPOIHOE DIIEKTPUUYECKOE
TnoJie.

BrinonHenne yaeOHbIX 3aaHUN

Ha aHaJIu3 JICKTPUIECKUX MPOIIECCOB
(sIBJIEHHIT) C UCTIOJIb30BAHUEM
OCHOBHBIX TIOJIO)KCHHUI U 3aKOHOB
AIEKTPOAMHAMUKH: 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3apsia, 3aKoH KyroHa,
MOTCHIIMATLHOCTD
AIEKTPOCTATUYECKOTO OIS, MPUHLIUIT
CYTIEPIIO3UIIAH ICKTPUICCKUX TOJIEH.
Ucnons3oBanue I T-rexHonoruit




IpH paboTe C JOMOJHUTEIbHBIMU
MCTOYHUKAaMU UH()OPMAIIMH 110 TEME,
VX KPUTUYECKUHN aHAIIN3 U OLICHKA
JIOCTOBEPHOCTH

4.2

IlocTogHHBINA
AJIEKTPUYECKUI 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.
3aBUCUMOCTH COTPOTUBIICHUS
OJIHOPOJHOTO TIPOBOJIHUKA OT €ro
JUTMHBI ¥ TUTOIIA/IH TTOTIEPEYHOTO
ceyeHus. Y 1eJIbHOE COMPOTUBIICHUE
BEIIECTBA.

[TocnenoBarensHOE, MapaieTbHOE,
CMEIIIaHHOE COCIMHEHUE MMPOBOHUKOB.
Pacuer pa3BeTBICHHBIX AIEKTPUUECCKUX
nenei. [Ipasmra Kupxroda.

PaboTa amekTpuueckoro Toka.

3akoH J[xoynsa-Jlenna.

MOUTHOCTB ANEKTPUUYECKOTO TOKA.
TemoBast MOIIIHOCTB, BBIICISIEMAast

Ha PE3UCTOpE.

DJ1C u BHyTpEeHHEE CONTPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH Oma

JUISl TIOJTHOM (3aMKHYTOM)

[IpoBeneHne NpsIMbIX U3MEPEHUM CHITBI
TOKa W HAIPsIKEHHUs, KOCBEHHBIX
M3MEPEHUN YJIEeIbHOIO COMPOTUBIICHHUS,
OJIC 1 BHYTPEHHETO CONPOTUBIICHUS
HMCTOYHUKA TOKA, TPOBEACHUE
HCCJIEIOBAHUM 3aBUCUMOCTEMN
(hbU3NYECKUX BEJIUYUH U OTBITOB

I10 MTPOBEPKE MPEMIOKEHHON TUIIOTE3bI
MIPU U3YUYEHUH IIeTIel TOCTOSTHHOTO
TOKa.

Omnpenenenne abCOTIOTHBIX

1 OTHOCHUTEIBHBIX MTOTPEITHOCTEH
M3MEpEHUN PU3UYECKUX BEJIMUMH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3ydenne KOpoTKOTO 3aMbIKaHUS
rajbBaHUYECKOI0 2JIEMEHTA 1 OLICHKA
BHYTPEHHETO CONPOTUBJICHUSI.
Pemienue pacueTHbIX 3aj1a4 € IBHO
3aJlaHHOU 1 HESIBHO 3aJITaHHOU
(bU3UYECKON MOJIETBIO

C UCIIOJIb30BaHWEM OCHOBHBIX 3aKOHOB
1 (GOpMyJI TOCTOSTHHOTO TOKA.
Pemienue kauecTBEHHBIX 337124,




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

TexHnueckne ycTpoucTBa

Y TEXHOJIOTUYECKHUE MPOLIECCHI:
aMIiepMeTp, BOJIBTMETP, PEOCTaT,
CUETYHK JIEKTPUYECKOU SHEPTUHU

TpeOYIOIUX TPUMEHEHU S 3HAHU N

Y 3aKOHOB MOCTOSIHHOT'O TOKA.
OObsicHEHUE YCTPONUCTBA U TPUHITUTIA
NEUCTBUSI aMIIEPMETPA, BOJIBTMETPA,
peocTaTa, CYETUMKA PICKTPUUECKOM
SHEPTHH.

BrimonHnenne yaeOHbIX 3aaHUH

Ha aHaJIN3 JIEKTPUYECKUX MPOIIECCOB
(sBIIEHUIT) ¢ UCTIOJIL30BAHUEM
OCHOBHBIX MOJIOKEHU U 3aKOHOB
AJIEKTPOJAMHAMUKH: 3aKOHBI OMma

IUTs1 yJacTKa LENH U JJI 3aMKHYTOU
AJIEKTPUYECKOM LENH, 3aK0H [[KOoyis—
Jlenna.

PaboTa B rpynnax mpu o0CyxJ1eHUN
BOIIPOCOB MEXKIPEIMETHOTO XapaKkTepa
(Hanpumep, o TeMe «DIEKTPUUYECKUE
SIBJICHUS B IPUPOJIE )

4.3

TokH B pa3iinuHbIX
cpenax

DJIeKTpUYECKasi HPOBOJIUMOCTb
Pa3IMYHBIX BELIECTB. DJICKTPOHHAS
IPOBOJUMOCTB TBEPBIX METAIIJIOB.
3aBUCUMOCTB CONPOTUBIIEHUS METAJIJIOB
oT TeMIiiepaTypbl. CBEpXIPOBOIUMOCTb.
DNEeKTPUYECKUN TOK B BAKYyME.
CBoiicTBa 3JIEKTPOHHBIX TYYKOB.
[TonynpoBonuuku. Co6cTBEeHHAS

Y IPUMECHAs! IPOBOJAUMOCTh

ITIpoBeaeHrEe KOCBEHHBIX U3BMEPEHU U
HUCCIEeI0BAaHUN 3aBUCUMOCTEHN

MEeXy (pU3nIecKUMH BeTMUYNHAMU
MPY U3YUYECHUU MPOLIECCOB MPOTEKAHUS
AJIEKTPUYECKOTO TOKA B METAJIJIaX,
AJIEKTPOJIUTAX U MOIYIPOBOJHUKAX.
Omnpenenenue aOCOTIOTHBIX

Y OTHOCHUTEJIBHBIX MTOIPEITHOCTEN
M3MEpEeHUN PU3UYECKUX BEJIMYHH.




MOTYNPOBOJHUKOB. CBOICTBA
p-n-nepexoa. I1oynpoBoTHUKOBBIE
pUOOPBI.

DIIEKTPUYECKUM TOK B JJIICKTPOJIUTAX.
DIIEKTPOJIUTAYECKAS TUCCOLIUALIUS.
DnekTpoin3. 3akoHbl Papajnes

JUTSL DJIEKTPOJIN3A.

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
npuOOPHI: U0, TPAHZUCTOP,
dboToAMOI, CBETOIMO/, TaJibBaHUKA,
paduHUpOBaHUE ME/IH, BHITNIABKA
AITIOMUHUS, DJIEKTPOHHAS] MUKPOCKOTIHS

OneHka rpaHul] NOTrPEIIHOCTEN.
Habitoienue aiekTpoinsa, u3yueHue
U 00BSICHEHHE ITPOBOAMMOCTHU
ANEKTPOIUTOB, SKCIEPUMEHTAIIBHOE
W3Yy4YEHUE 3aKOHOB 3JIEKTPOJIN3a
®dapanes.

CHsTHE BOJIBT-aMIIEPHOU
XapaKTEPUCTHKU JTHOJA.

CpaBHeHHE NPOBOANMOCTH METAILJIOB
Y TIOJIyIIPOBOTHUKOB.

N3yuyenue nckpoBoro paspsaa

Y IPOBOJMMOCTH BO3AYyXa.

Pelenue pacueTHbIX 3a7a4 € SIBHO
3aJJaHHOW U HESBHO 33/IaHHOM
(bu3MYECcKO MOJENbIO

C MCIOJIb30BaHUEM 3aKOHOMEPHOCTEN
IIOCTOSIHHOT'O TOKA B PA3JIMYHBIX CPEIaX.
Pelenne kauecTBEeHHBIX 3a/1a4,
TPeOYIOMUX TPUMEHEHUS
3aKOHOMEPHOCTEN MOCTOSHHOTO TOKA
B PA3JIMYHBIX CpPENaX.

OObsicHEeHUE YCTpOMCTBA U MPUHLIMIIA
JEUCTBUSA ra30pa3psAHbIX JIAMIL,
AJNIEKTPOHHO-TY4Y€eBOI TpyOKH,
MOJTyTIPOBOTHUKOBBIX IPUOOPOB: U0,
TpaH3UCTOpa, GPOTOANOA, CBETOANOAA.




OOBbscHEHUE CYTH TPOIECCOB:
rajibBaHUKH, paUHUPOBAHUS MEIH,
BBITUIABKH aTIOMUHUS, SIEKTPOHHON
MUKPOCKOIHH

Htoro no pazneny o4

Pa3znen 5. @®usnyeckuii NPakKTUKyM

5.1 | ®usnueckuit 16 Cnoco0bl n3mepenust GU3nIecKux [IpoBeneHre KOCBEHHBIX U3MEPEHUH,

MPAKTUKYM BEJIMYMH C UCIIOIb30BAHUEM WCCJIEOBAHNUN 3aBUCUMOCTEN

aHAJIOTOBBIX U LIU(PPOBBIX ($u3NYECKUX BEJIINYMH, IPOBEPKA
M3MEPUTEIIbHBIX PUOOPOB MPEII0KEHHBIX TUIIOTE3
Y KOMITBIOTEPHBIX JaTYMKOBBIX CUCTEM. | (BBIOOD U3 pabOT, OMMMCAHHBIX
AOGCOIIIOTHBIE U OTHOCUTEIIBHBIE B TEMAaTUYECKHUX Pa3enax
MOTPEHIHOCTHA U3MEPEHUN PU3NUECKUX | «YUEHHUYECKHM DKCIIEPUMEHT,
Beau4uH. OLIeHKa IPaHuLL nabopaTopHbIe paOOThI, MPAKTHUKYM)
MIOrPENTHOCTEN

Hroro no pazaeny 16

Pe3epBHOE Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB IIO ITPOTPAMME




11 KJIACC

HaumenoBanue
pa3nenoB U TEM
y4eOHOro rpeaMera

No
/11

KomnuectBo
YacoB

[IporpammHoO€e conepxanue

OCHOBHBIE BUIBI AEITEILHOCTH
0o0ydJaronmxcs

Pasznen 1. DnexkTpoauHamMuka

1.1 MarauTHoe noJjie

14

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

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

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

U MOAYJIb.

Cuna JlopeH1ia, ee HapaBJICHHUE

Y MOJyJb. JIBUXKEHUE 3apsKEHHOM
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,

[IpoBeneHrEe KOCBEHHBIX U3MEPEHUI
cuJIbl AmIiepa, IpoBEAECHUE
WCCJICIOBAHUS 3aBUCUMOCTEN MEXKTY
(bU3NYECKUMHU BETUYMHAMU U OTBITOB
IO MPOBEPKE MPEAJI0KEHHON TUITOTE3bI
IIPU U3YUYEHUH JICUCTBUSA MOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM,
B3aMMO/ICUCTBUS MPOBOJHUKA

C MAarHUTHBIM TIOJIEM.

Omnpenenenne abCOTIOTHBIX

Y OTHOCUTEIBHBIX MOTPEITHOCTEMN
U3MEPEeHUM (PU3NUECKUX BETHYUH.
O1nieHKa rpaHull MOTPEUTHOCTEM.
HccnenoBanre MarHuTHOTO TOJISI
MOCTOSIHHBIX MAarHUTOB, CBOMCTB
(beppoMarHeTUKoB.

Onpenenenue ycioBUHA NPUMEHUMOCTH
MOJIEIU OJTHOPOJHOTO MAarHUTHOTO
TOJIA.

Onpenenenue HanpaBiIeHNU UHIYKIUN
MAarHUTHOTO MOJISl TPOBOJIHUKA C TOKOM,




3NIEKTPOMATHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOJBUTATENb SKOOU, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUI

cuiibl Amriepa u cuiibl JIopeHia.
N3yuenne kKapTUHBI TMHUN UHAYKIIUN
MAarHUTHOTO MOJISI TOJIOCOBOTO

Y TI0JIKOBOOOPA3HOTO TTOCTOSIHHBIX
MarHUTOB, IJTMHHOTO MPSIMOTO
MIPOBOJAHUKA, 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOAHUKA, KATYIIKUA C TOKOM.
OObsicHEHUE B3aMMOJICUCTBHS IBYX
MIPOBOAHUKOB C TOKOM, JIEUCTBUS CUIIbI
JlopeHnia Ha MOHBI SJIEKTPOJINTA.
HaGnronenue nBuxeHUs mydka
AJEKTPOHOB B MArHUTHOM MOJIE.
N3ydenne npuHuna AeUCTBUA
AIEKTPOU3IMEPHUTEIILHOTO MprUOopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.
Pemenue pacueTHbIX 3a/1a4 € IBHO
3aJJaHHOW W HESBHO 33IaHHOM
(bU3MYECKO MOJENbIO

C UCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB U (POPMYII IO TEME
«MarauTHoe 1noJey.

Pelienne kauecTBEHHBIX 3a/1a4,
TpeOYIOMUX TPUMEHEHU S 3HAHUHT

110 Teme «MarHuTHoe nose.
OObsicHEHUE YCTPOWUCTBA U MPUHLIMIIA
NENUCTBUS AJIEKTPOMArHuTOB, TECTEPA-
MYJIbTUMETPA, FJEKTPOABUTATENS




SIxobu, yckopuTesei aeMeHTapHbIX
YACTHIL.

OOBsicHEHUE PUMEHEHHSI TIOCTOSTHHBIX
MarHuToB

1.2

DnexkTpoMarHuTHas
WHTYKITUS

13

SIBneHue 3JI€KTpOMaFHPITHOI>'I HHAYKIOUN.

[ToTok BekTOpa MarHUTHOM WHTYKIIHH.
OJIC uayKUMHU. 3aKOH

3JIEKTPOMArHuTHOM nHAyKuuu Papasnes.

Buxpesoe snektpruueckoe nosue. Toku
dyko.

OJ1C uHayKIIMY B IPOBOIHUKE,
JIBUKYIIEMCS B OJHOPOJHOM
MAarHUTHOM IIOJIE.

[Ipasuio Jlenna.

NunyktuBHOCTH. KaTymika
VWHJIYKTUBHOCTH B LIENY TOCTOSIHHOTO
Toka. fBnenune camounaykuuu. 3/1C
CaMOUHIYKIUH.

DHeprusi MArHuTHOTO MOJIS KaTyIIKH

C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.
TexHu4yeckue yCcTponucTaa

Y TEXHOJIOTMYECKUE MPOLIECCHI:
VHIYKIIHOHHAs [I€Yb, COJICHOU I, 3aI[1UTa
OT 3JIEKTPU3ALIMH TEJI IPU JBUKECHUU
B MarHUTHOM I10JI€ 3eMJIN

[IpoBeneHue uccneaoBaHus
3aBUCUMOCTEH (PU3NUECKUX BETUYHH

Y OTIBITOB MO TPOBEPKE MPEAIOKEHHON
TUIIOTE3bI ITPU U3YUEHUHU SIBJICHUS
AIEKTPOMArHUTHON WHTYKIIUH.
Onpenenenre UHAYKIIUA BUXPEBOTO
MAarHUTHOTO MOJIA.

Omnpenenenne aOCOIOTHBIX

Y OTHOCUTEIBHBIX MOTPEITHOCTEMN
U3MEpPEeHUM GU3NUECKUX BETHYUH.
OneHka rpaHul NOTPEIHOCTEN.
DKCIEpUMEHTAIbHOE U3YUYEHHUE IIPaBUia
JleHna.

HccnenoBanue siBICHUS CAMOMHAYKIUU,
3aBucumoct JJ]C camonHAYyKIIUU

OT CKOPOCTH U3MEHEHUS CUJIbI TOKA

B IICTIH.

N3yuenue nmajieHus: MarHuTa

B aJTIOMUHHUEBOU (MeHOI) TpyOe.
COopka MoeNH SJIEKTPOMArHUTHOTO
re’eparopa.

Pelenue pacueTHbIX 3a71a4 C SIBHO
3aJJaHHOW U HESIBHO 3aJaHHOU




buznyeckoit MoIebIO

C MCIOJIb30BaHMEM OCHOBHBIX 3aKOHOB
u popmyn o Teme «JIeKTpOMarHuTHast
WHTYKIS.

Pelenne kauecTBEeHHBIX 3a/1a4,
TPEOYIOIIKX TPUMEHEHUS 3HAHU I

10 TeMe «DJIEKTPOMarHuTHas
WHTYKITUSD.

OOBbscHEHNE OCHOBHBIX IPUHIIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB

Y TEXHOJIOTHYECKHUX MPOLECCOB, TAKUX
KAaK: MHAYKIMOHHAs 1I€4b, COJICHOU],
3aIMTa OT JIEKTPU3ALNH TEI

MIPU JBUKEHUU B MATHUTHOM I10J1€
3eMIn.

PaboTa B rpynmax mpu o0Cy1eHUN
BOITPOCOB MEXIIPEAMETHOTO XapaKTepa
(Hampumep, O TeMe
«INEeKTPOMATrHUTHBIE SBJICHUS

B [IPUPOJIEN)

Hroro no pazaeny 27

Pa3nen 2. Kosied0anus 1 BOJIHBI

2.1 Mexanudeckue 10 KonebarenbHas cucrema. [IpoBeneHNE KOCBEHHBIX HW3MEPEHUH,
KoJ1e0aHus CBoOoaHbBIE KOJIEOaHUSL. WCCIICIOBAHUST 3aBUCUMOCTEH MEXTY

["apmonnyeckue konebanus.
Kunematnueckoe 1 q[HHAMHUYECKOE
ONMCaHuE. JHEPTreTUYECKOE ONMCAHUE

(GU3UYECKUMU BETMYMHAMHU M OIIBITOB
0 MTPOBEPKE MPEIOKEHHON THIOTE3bI
MIpY U3yUYEHUHU KOJieOaHU HUTSHOTO




(3aKOH COXpaHEHHUSI MEXaHUYECKOM
sHepruu). BeiBoa TMHaMUYECKOro
OMKCaHUs TAPMOHUYECKUX KOJIeOaHU !
Y3 UX SHEPreTUYECKOro

Y KUHEMATUYECKOTO ONUCAHMUS.
AMiutyna u ¢aza konedanuil. Cs3b
aAMIUTATYbI KOJIEOAHUHN MCXOTHOM
BEJIMYMHBI C AMIUIUTYAaMH KOJICOaHHI
€€ CKOPOCTU U YCKOPEHHS.

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

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

TexHuueckue ycTpoucTaa

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

U IPYKUHHOTO MasSITHUKOB,
BBIHYKJICHHBIX M 3aTyXarOIUX
MEXaHUYECKHUX KOJICOaHUH.
Onpenenenne abCOTIOTHBIX

1 OTHOCUTEJIBHBIX MOTPEITHOCTEH
M3MepeHUH (PU3NUECKUX BEITUYHH.
OneHKa rpaHull MOTPENTHOCTEM.
HabOmronenre He3aBUCHMOCTH ITEpUOIa
MaJIbIX KOJieOaHU Tpy3a Ha HUTU

OT aMIUIUTY/BI.

DKcIepuMeHTaIbHAs TPOBEPKA 3aKOHA
COXpPaHEHMS SHEPTUU IPH KoJIeOaHUIX
rpy3a Ha IPY>KUHE.

Habmronenue pe3onanca.
Onpenenenue ycioBUHA NPUMEHUMOCTH
MOJEJIM MaTEeMaTHYECKOT'0 MassTHUKA

Y UJICTHHOTO MPY>KMHHOTO MasiTHUKA.
Pemenue pacdyeTHBIX 3a/1a4 ¢ SBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3UYECKON MOJIEITBIO

C MCIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
1 popMyin no Teme «MexaHu4ecKue
KOJICOaHUS.

Penienne kauecTBEHHBIX 3a/1a4,
TPeOYIONIUX TPUMEHEHUS 3HAHUM

1o Teme «MexaHuJecKrue KoueOaHus.
OObsicHEHUE YCTPOWUCTBA U TIPUHITATIA




JNEUCTBUSI METPOHOMA, YACOB, Ka4eJIeH,
MY3bIKaJTbHBIX HHCTPYMEHTOB,
ceiicmorpada.

Hcnons3oBanue IT-TexHONMOT M

npu paboTe ¢ TONOTHUTEIbHBIMH
HMCTOYHUKAMU MH(GOPMAIIHH 110 TEME, UX
KPUTUYCCKHUI aHAJIM3 U OLICHKA
JIOCTOBEPHOCTH

2.2

DIeKTpOMarHUTHBIC
KOJIe0aHus
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Koneb6arenbublit kKoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHbBIE KOJIeOaHUs

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

B UJI€aJIbHOM KOJI€0AaTeTbHOM KOHTYDE.
3aTyxarnme eKTPOMarHuTHbIE
KoJieOaHus. BeiHYK/IeHHbBIE
AIIEKTPOMATHUTHBIE KOJICOAHUSI.
[lepemenHbIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIUTYIHOE

Y JICUCTBYIOIIEE 3HAYEHUE CUJIBI TOKA
Y HaTIPSDKEHUS TIPU pa3InaHON Popme
3aBHCUMOCTH NIEPEMEHHOIO TOKa

OT BPEMEHH.

CuHycouAaIbHBIN TEPEMEHHBIN TOK.
Pe3ucrop, koHAEHCATOP M KaTylIKa

[IpoBeneHNE KOCBEHHBIX H3MEPEHUIM

Y HCCIIEIOBAHUS 3aBUCUMOCTEH
(bU3NYECKUX BEIUYHUH PU U3YYCHUH
AJIEKTPOMArHUTHBIX KOJICOaHUM U 1ieTeit
MIEPEMEHHOT0 TOKA.

Omnpenenenne aOCOIOTHBIX

1 OTHOCUTEIBHBIX MOTPENTHOCTEN
U3MEPEeHUM (PU3NUECKUX BETHYUH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3ydenue ycTpoilcTBa ¥ MpUHLIKIA
neicTBUs Tpanchopmaropa.
Hab6nronenue 21eKTpoMarHuTHOTO
pe30HaHca.

N3ydenne ocuuiiorpamMm
AIIEKTPOMATHUTHBIX KOJICOAHMIA.
Pelienne pacueTHbIX 3a/1a4 C SIBHO
3aJITaHHOM 1 HESIBHO 3aJIaHHON
(hU3UYECKON MOJIEITHIO

C UCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB




WHJIYKTUBHOCTH B LIEMU
CHHYCOMIAJILHOIO IEPEMEHHOT0 TOKA.
Pe3onanc TokoB. Pe3oHanc
HAIIPSHKEHUU.

WneanbHblil TpanchopmaTop.
[IpousBoacTBO, Niepeaaya u

MOTPEOIEHUE ANEKTPUUECKON SHEPTUU.

DKOJIOTUYECKHUE PUCKU

IIPY IPOU3BOJICTBE AJIEKTPOIHEPTUH.
Kynberypa ucnonszoBanus
3JIEKTPOIHEPTUU B OBCEIHEBHOM
KU3HU.

TexHuueckne ycTpoucTaa

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

U pOpMyII 10 TeMe
«INEKTPOMATrHUTHBIC KOJICOAHUS».
Pelenne kauecTBEeHHBIX 3a/1a4,
TpeOyIOUIMX TPUMEHEHUS 3HAaHUN

1o TeMe «DJIEKTPOMarHuTHbIC
KOJIeOaHuUsD».

CpaBHEHME MEXaHUYECKUX

Y DJIEKTPOMArHUTHBIX KOJICOAHUI.
OOBsicHEHHE YCTPOUCTBA U IPUHITUTIA
NENUCTBUS AIEKTPUUECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOIO TOKA, JINHUIM
AJIEKTpoIepeay.

Onpenenenue ycioBUHA NPUMEHUMOCTH
MO/ UCATBHOTO KOJIEOATEIHHOTO
KOHTYpaA.

AHau3 U OlleHKa MMOCIEICTBUN
MCIIOJB30BaHUS PA3IMYHBIX CIIOCOOOB
MIPOU3BOJICTBA AJICKTPOIHEPTUU

C MTO3ULIUN 3KOJIOTHYECKOU
0€301acHOCTH; TTPEeACTaBICHUM

0 pallMOHATBLHOM MIPUPOIOTIOIB30BaHUN
(B mpo1iecce moATOTOBKU COOOIIEHHH,
BBITIOJTHEHUN TPYIITIOBBIX ITPOCKTOR)

2.3

MexaHu4ecKue 1
AJIEKTPOMArHUTHbHIC
BOJIHEI

10

MexaHnuecKre BOJIHbI, YCIOBUS UX
pacnpoctpaHenus. [lonepeunsie

U MPOAOJIbHBIE BOJHBL [lepuon,
CKOPOCTb PACHPOCTPAHECHHUS U JAJIMHA

Hab6nronenue obpazoBanus

U PacIpOCTPaHCHHSI TIOTTEPEUHBIX
Y TIPOJIOJIBHBIX BOJIH, OTPAXKCHHSI
U MIPEJIOMJICHHSI, HHTEP(EPEHIMH




BOJIHBI. CBOICTBA MEXaHUYECKUX BOJIH:
OTpakeHue, MpeJIoMIICHHE,
uHTepdepeHtus u Tudpaxius.

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

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

B, E*, v— B WIEKIPOMATHATHO! BOJIHE.
CBOMCTBA BJIEKTPOMArHUTHHIX BOJIH:
OTpakeHue, NpeIoMIICHHE,
noJisipu3anusi, UHTeppepeHuns

U AUQPpaKIys.

[Ikana >eKTPOMarHUTHBIX BOJH.
[TpumeneHnne >eKTPOMAarHUTHBIX BOJH
B TEXHHUKE U OBITY.

HpI/IHHI/IHLI pPaaruoOCBA3U U TCIICBUICHUA.

Pannomnokanms.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPY’KarOIIEU CPEIBI.

TexHuueckue ycTpoucTaa

Y MPAKTUYECKOE TPUMEHECHUE:
MY3bIKAJIbHBIE NHCTPYMEHTHI,
pazap, paIuONpPUEMHHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neusn,

U U paKIui MEXaHMYECKUX BOJIH,
aKyCTUYECKOI'O PE30HAHCA, CBS3H
I'POMKOCTH 3BYKa U BBICOTHI TOHA

C aMILTUTYA0U U 4aCTOTOM KOJeOaHUH.
N3ydeHune CBOWMCTB yJbTpa3ByKa U €0
MIPUMEHEHUS.

HccnenoBanue CBOMCTB
AJIEKTPOMATrHUTHBIX BOJIH: OTPAKEHHUE,
IIPEJIOMJIEHUE, TOIAPU3AL,
nudpakuus, uHTephepeHIus.
Oo6nHapyxeHue nHdpaKpacHOro

U YIbTPA(PUOJIIETOBOTO U3ITYUCHHUIA.
CpaBHEeHHE MEXaHUYECKUX

Y 3JIEKTPOMArHUTHBIX BOJIH.
OnpenenexHue yciuoBU IPUMEHUMOCTH
MOJIEJI TApMOHUYECKOMN BOJIHBI.
Pelenne kauecTBEeHHBIX 3a/1a4,
TpeOyIOIMMX MPUMEHEHUS 3HAaHU

1o reme «MexaHnnueckue

Y DJIEKTPOMAarHUTHBIE BOJIHBD.
N3yyenne napamMeTpoB 3BYKOBOM
BOJIHBI.

N3yuyenue pacupocTpaHEeHUs 3ByKOBBIX
BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
OObsAcHeHUe yCTPOUCTBA U MPUHIUIIA
NENCTBUS MY3bIKaJIbHBIX UHCTPYMEHTOB,
panapa, paIuoIpUEMHHIKA, TEJIEBU30DA,




YIbTPA3BYKOBaA THMArHOCTHUKA
B TCXHUKC 1 MCIUILINMHC

aHTeHHbI, Tenepona, CBU-neun.
OObscHEHUE YIbTPa3BYKOBOM
JTUATHOCTUKY B TEXHUKE U MEUITUHE.
Ucnons3zoBanue [ T-texnonoruii

pu paboTe ¢ TOMOTHUTEIBLHBIMU
HMCTOYHUKAMHU HH(POPMAIIUH TIO TEME,
WX KPUTHYECKUI aHaAJIU3 U OllEHKA
JIOCTOBEPHOCTH.

AHanu3 1 o1leHKa MOCIeACTBUI
ITYMOBOT'O U 3JIEKTPOMArHUTHOTO
3arpsi3HEHUS OKPYKAIOIIEH CpeIbl

C TTO3ULUN 3KOJIOTHYECKOU
0€30macHOCTH; MPECTaBICHUMN

0 paloOHAIBFHOM MPUPOIOTIOIH30BAHUHT
(B mpo1iecce MOATOTOBKU COOOIIEHUH,
BBITIOJIHEHUH TPYITIOBBIX MPOEKTOB)

2.4

Onrtuka
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[IpsiMonuHeEHOE pacpOCTpaHEHUE

CBETa B OJHOPOAHOM cpene. Jlyd cBera.

To4YeUHBIN UCTOYHUK CBETA.
OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
ceta. [Toctpoenune nzobpakeHuit

B I1I0CcKOM 3epkajie. Chepruueckue
3epKaia.

IIpenomiieHue cBeTa. 3aKOHBI
peIoMIICHHS cBeTa. AOCOIIOTHBIN
MOKa3aTelb MPEJIOMIICHUSI.
OTHOCUTENBHBIN MTOKA3aTEIb

HabGmroneHnne onTHYeCcKuX SBJICHUH,
MPOBEICHNE KOCBEHHBIX U3MEPEHUM,
HCCJICIOBAHUS 3aBUCUMOCTEH
(hU3MYECKUX BEIUYUH U OIBITOB

T10 MPOBEPKE MPEITI0KEHHOU TUTTOTE3BI
[IPY U3YYEHUH SIBIICHUH MTPEIIOMIICHUS
CBETa Ha rPaHMUIIC pa3zieiia AByX Cpel,
MIPEJIOMJICHUSI CBETA B COOMPAIOIIICH

Y pacCeUBaONIEH JIMH3aX, BOJTHOBBIX
CBOMMCTB CBeETa.

Hab0mroienue nmoaHoro BHyTpEHHETO




npenomieHust. [locTosHCTBO 4acCTOTHI
CBETa U COOTHONIEHUE JYTUH BOJIH
[P TIEPEX0/I€ MOHOXPOMATUYECKOTO
CBETa 4yepe3 IpaHully pasjesna AByX
ONTHYECKUX CPEJl.

Xon tyden 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 OTHOCUTEIIBHOTO
IIOKa3aTess MpeIOMIICHUS.

dopMya TOHKOH JIMH3bL. Y BEJINUCHUE,
JIaBa€MO€ JINH30M.

XoJ1 ay4da, NpOLEIIEro JUH3Y

Imoa IMpOM3BOJIBHBIM YIJIOM K €€ rJIaBHOM

ontu4eckoun ocu. Iloctpoenue
U300pKEHUI TOUKU U OTPE3Ka MPsIMOM
B COOMPAIOIINX U PACCEUBAIOIITUX
JIMH3aX U UX CHCTEMaX.

OnTuyeckue npudopsl. Pazpernaromnias
crocoOHOCTh. ['11a3 kak onTuyeckas

OTpa)X€HUsl, U3y4ECHUE MOJICIIU
CBETOBOJIA.

[Tomyuenune n300pakeHUs B CUCTEME
U3 IJIOCKOTO 3epKalia U JIMH3BI,

B CHUCTEME U3 JIBYX JIMH3.
KoHcTpyrpoBaHue TENECKOMMUECKUX
CUCTEM.

N3yuenne nonsipuzanuu CBeTa,
OTPaKEHHOTO OT MMOBEPXHOCTHU
JUAJIEKTPUKA, U3YUEHUE
uHTephEPEHITNH JTa3€PHOTO U3ITyUCHUS
Ha JBYX IIEJISX.

[TonyuyeHue crieKTpa u3JIy4eHus
CBETOJIMOa IIPU OMOIIH
TUGPaKIIMOHHON PEIIETKH.

Pelienne pacueTHbIX 3a/1a4 C SIBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(buU3MYECcKO MOJENbIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u opmyn o reme «OnTukay.
Pemenne kauecTBEeHHBIX 33714,
TpeOYIOMUX TPUMEHEHU S 3HAHUHT

1o Teme «OnTHKay.

[TocTpoeHue u pacueT u300paxKeHu,
CO3/1aBa€MbIX IIJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M.

Onpenenenre ycaoBUi MPUMEHUMOCTH




cucTeMa.

[Ipenensl npuMeHUMOCTH
Tr€OMETPUYECKOMN ONTUKH.

Bonnosas ontuka. Untepdepenims
cBera. KorepeHTHbIE MICTOYHUKH.
YcnoBust HaOMIOIEHUSI MAKCUMYMOB
¥ MUHUMYMOB B HHTEP(PEPEHIIMOHHON
KapTHUHE OT JIByX KOTEPEHTHBIX
UCTOYHUKOB. [ [prMeps! Kitaccuyeckux
UHTEP(PEPEHITMOHHBIX CXEM.
Hudpakius ceera. Judpakinonnas
peuieTka. Y cioBue HaOIOAeHUS
TJIaBHBIX MAKCUMYMOB TIPH NIJICHUN
MOHOXPOMaTHYECKOTO CBETa

Ha TUGPAKIIMOHHYIO PEIIETKY.
[Tonspusanus ceera.

TexHuyeckne yCcTponucTBa

Y TEXHOJIOTUYECKHE MPOLIECCHI: OUKH,
Jyma, nepucKkon, goroanmapar,
MUKPOCKOII, TPOCKITMOHHBIN arapar,
MIPOCBETJICHHUE ONTUKH, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIeTKA

MO/IEJIA TOHKOM JIMH3bI; TPAHUII
MIPUMEHUMOCTH T€OMETPUUECKON
ONTUKHU.

OObsicHeHue 0COOEHHOCTEHN TPOTEKaHUS
ONTUYECKUX SBJICHUI: HHTEP(HEPECHIINH,
audpakiuu, TUCIIEPCUH, TTOJTHOTO
BHYTPEHHETO OTPaKEHUSI.

OOBbscHEHUE yCTpONUCTBA U IPUHIUIIA
NEUCTBUS OUYKOB, JYIIbI, IEPUCKOIIA,
(dboToanmnapara, MUKPOCKOTIA,
MIPOEKIIMOHHOTO amnmnapara,
IU(PaKIIMOHHOMN PEeIIeTKH, BOJIOKOHHON
ONTHKHU.

OOBbscCHEHUE POCBETIICHUS ONTUKH.
PaboTa B rpynnax npu o0CyxJ1eHUN
BOITPOCOB MEXIIPEAMETHOTO XapaKkTepa
(mammpumep, o Teme «CBETOBBIC
SIBJICHUS B TIPUPOJIE )

Hroro no pazgeny
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Pa3znen 3. OcHOBBI clielIUAJILHOI TeOPUH OTHOCUTEIbHOCTH (1asee - CTO)

3.1

OCHOBEI
CHenraIbHON TEOpUHU
OTHOCHUTEJIHLHOCTH

5

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

[IpoBeneHre KOCBEHHBIX U3MEPEHUN
MMITYJIbCA U SHEPTUU PEIATUBUCTCKUX
yactull (1o poTorpadusM TPeKoB




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

DHEPrus ¥ UMITYJIbC PEIATUBACTCKON
YaCTHLIBI.

CBsI3p MaccChl € JHEPTUEN U UMITYJILCOM
PENATUBUCTCKON YaCTULIBI.

DHeprus MoKosl.

TexHuueckne ycTpoimcTBa

Y TEXHOJIOTUYECKUE MTPOLIECCHI:
CIIyTHUKOBBIE IPUEMHUKH, YCKOPUTEIIN
3apsKEHHBIX YaCTHULL

3apsDKEHHBIX YaCTHII B MATHUTHOM
oJje).

AHanmu3 1 onucaHue QU3NICCKUX
SIBJICHHUH C UCITOJIh30BAHUEM TTOCTYJIATOB
CHeIMaIbHOU TEOPUU OTHOCUTEITHLHOCTH.
OOBsiCHEHUE TIPUHITUTIA ISHCTBUS
CIIyTHUKOBBIX TTPUEMHHUKOB,
yCKOpHUTeIen 3apsHKEHHBIX YaCTHI

Hroro no pazaeny 5

Pa3znen 4. KBantoBasi pusuk

4.1 KopnyckyisspHo- 15 PaBHOBECHOE TEIIOBOE U3ITyYEHHE IIpoBeneHnEe KOCBEHHBIX U3MEPEHUH,
BOJTHOBOH JTyaiu3M (u3:1y4yeHue abCOJIFOTHO YUEPHOTO Tea). | UCCIECIOBAHUS 3aBUCUMOCTEH MEXKITY

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

®DoTOHBI. DHEPTHUS U UMITYIILC (POTOHA.
®ororddext. Onbite A.I'. CtoneTora.
3akonbl hoTodddexra. YpaBHeHHE
Oiiamrerina st pororddexra.
«Kpacnas rpanuna» hotosrddexra.
JlaBieHue cBeTa (B 4aCTHOCTH,

(bU3UYECKUMHU BeTUIMHAMU

MIpU U3y4eHUU siBiieHus pororddexra.
Omnpenenenne aOCOTIOTHBIX

Y OTHOCUTEJIBHBIX MOTPEITHOCTEMN
M3MEpEHUN PU3UYECKUX BEJIMUMH.
OneHka rpaHul] NOTrPeIIHOCTEN.
Pelienne pacueTHbIX 3a71a4 C IBHO
3aJITaHHOM M HESIBHO 3aJJaHHOU




JaBJICHHE CBEeTa Ha a0COJIIOTHO
MOTJIONIAIOIIYIO U aOCOIOTHO
OTPaKAIOIIYIO TIOBEPXHOCTB).
Omertel [1.H. JIeOenena.

BoanoBsie cBoiicTBa yacTull. BoHbI
ne bpoitns. Jlnvaa BoiHbI Ae bpoits
1 pa3Mepbl 00JIACTH JIOKATU3ALUU
JBUKYIIEHCS] YaCTHULIBI.
KopnyckynsipHO-BOJIHOBOH Jyaau3M.

Judpakuus 3JIeKTpOHOB Ha KpHUCTaJIax.

Crneunduka u3sMepeHnii B MUKPOMHUPE.
CooTHOIIEHNS HEOIIPEAEIIEHHOCTEN
I'eitzenOepra.

TexHuyeckue yCcTponucTaa

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

buznyeckoit MoIebIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u hopmyn o Teme «KBaHTOBBIC
SIBIICHUSI.

Peuienne kauecTBEHHBIX 3a/1a4,
TpeOYIOUIUX TPUMEHEHUS 3HAHUM

1o TeMe «KBaHTOBBIE SIBICHUS».
Onpenenenue ycioBUHA NPUMEHUMOCTH
KBAaHTOBOM MOJIE/IN CBETA.

AHanu3 KBaHTOBBIX MPOIIECCOB

C HCMOJIb30BAHUEM YpPaBHEHUS
OiiHmTeriHa 1ia Gporoaddekra,
MPUHIIMIIA COOTHOIICHUH
HeonpenenenHoctu [ eiizendepra.
OOBsicHEHUE IPUHITUIIA ISUCTBUS
CIIeKTpOMeTpa, (PoTodIeMEeHTa,
dboToaaTyrKa, TYHHEIHLHOTO
MUKPOCKOIIa, COJTHEUHOM OaTapeu,
CBETOAMO/IA.

Ucnonb3oBanue [ T-rexnonoruu

pu paboTe ¢ TOMOJIHUTETLHBIMU
HMCTOYHUKAMU UH(OpMAIINH 110 TEME,
X KPUTUYECKUN aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka aroma

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

Omnpenenenue IIMHBI BOJIHBI J1a3€PHOTO
U3ITyYECHUS.
Habmoienue nuHeiuaThiX CIEKTPOB.




[Toctynartsl bopa. U3nyuenue

U norJionieHue (OTOHOB PU NEPEeXoe
aToMa ¢ OJIHOTO YPOBHSI DHEPTUH

Ha JIPyroM.

Bugpi cnexktpos. CriekTp ypoBHEN
SHEPIUH aToMa BOJOPO/IaA.
CHOHTaHHOE U BBIHYKJIEHHOE
n3ny4yeHue csera. Jlasep.
TexHnueckne ycTpoimcTBa

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

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

N3yuenue ycTporcTBa U AEUCTBUS
CYETUYMKA UOHU3UPYIOUIUX YACTHII.
Ornpenenenue ycaoBUd IPUMEHUMOCTH
Mojenu atoma Pesepdopaa.
OObsicHEeHUE PUHIIUIA ICUCTBUS
CHEKTPOCKOIA, JIa3epa, KBAHTOBOTO
KOMITbIOTEPA.

AHanu3 KBaHTOBBIX ITPOLIECCOB

Ha OCHOBE MIEPBOr0 X 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-
pacnaz. I'amma-usiyyeHue.

3aKOH paAMOaKTUBHOTO pacraja.
PannoakTruBHBIEC U30TOMBI B IPUPO/IE.
CBoiicTBa MOHU3UPYIOIIETO U3JIyYCHHUS.
BrusHre paguoakTUBHOCTH Ha JKUBBIC
opranu3mbl. EcTrecTBeHHBIH OoH
u3iydyenus. [Jozumerpus.

DHeprus CBsA3U HyKJIOHOB B sIpE.
Snepusie cuibl. JlepexT Macchl sapa.

IIpoBeneHue usmepeHuin
paaroaKTUBHOTO (oHA

C MCTIOJIb30BAaHUEM JI03UMETPA

Y MCCIIeIOBAaHNE TPEKOB YACTHII

(o roToBbIM oTOTpadusimM).
W3ydenne nmoraomeHus 0eTa-qyacTHIl
ATFOMUHHUEM.

Onpenenenue ycioBUN NPUMEHUMOCTH
MOJIEJI AaTOMHOTO SIpa.

AHanu3 v onucaHue SACPHBIX peaKni
C MCTIOJIb30BaHUEM MOHSATHI MaccoBOe
YHCIIO U 3apsil siApa, SHEPTHUS CBS3H
A7pa, 3aKOHOB COXPaHEHUs 3apsija,
MacCOBOTO YHCJIa U PHEPTHH B SICPHBIX




Anepnsle peakuuu. Jlenenue u CUHTE3
sanep. SAnepusie peakTopsl. [IpobaemMbl
YIPaBJISAEMOT0 TEPMOSAEPHOTO CUHTES3A.
DKOJIOTUYECKHUE aCIIEKThI PAa3BUTHS
SIEPHON SHEPTETUKH.

MeToabl perucTpaluy ¥ UCCIETOBAHUS
3JIEMEHTapPHBIX YaCTHII.
DOyHIaMEHTAIbHBIE B3AUMOACHCTBHS.
bapuonbl, ME30HBI U JIENITOHBI.
[IpencraBnenune o CtaHaapTHOM
Mozenu. KBapk-riirooHHas MOJEINb
aZpOHOB.

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

EauncTBO hm3myeckoi KapTUHBI MUDA.
TexHuueckue ycTpoucTaa

Y TEXHOJIOTMYECKHUE MTPOLIECCHI:
IO3UMETpP, KaMepa BuiibcoHa, siiepHbIn
PEaKTOp, TEPMOSIEPHBIN pEAKTOP,
aTomMHasi 00M0a, MAarHUTHO-PE30HAHCHAS
ToMorpadust

peaKIusIX, 3aKOHa PATIHOAKTHBHOIO
pacnaja.

OOBsicCHEHUE TIPUHITUTIA ISHCTBUS
NO3UMETpA, KaMepbl BuibcoHa,
SJIEPHOTO PEaKTOpa, TEPMOSIAECPHOTO
peakTopa, aTOMHOM 60MOBI, MArHUTHO-
pEe30HaHCHOM ToMorpaduu.

AHanu3 ¥ OIICHKA BIMSHUS
PaIMOaKTUBHOCTHU Ha KUBbBIC
OpTaHU3MBbl, a TAKIKE MOCIEICTBUI
Pa3BUTHA SIICPHOM SHEPTETUKHU

C MO3ULUH SKOJIOTUUECKOU
0€30IacCHOCTH; TPEACTaBICHUM

0 pallMOHAJIBLHOM MPUPOIOTNIOTB30BaHUHT
(B mIporiecce moATOTOBKH COOOIIICHHH,
BBITIOJTHEHUSI TPYTIOBBIX MPOEKTOR)

Hroro no pazgeny
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Pa3znen 5. DieMeHTHI aCTPOH

OMHHM U aCTPOPU3UKH

5.1

DJIEMEHTHI
aCTPOHOMHUU
U acTpoPpu3UKU

12

DTarnbl pa3BUTUSl aCTPOHOMUH.
[IpuknagHoe U MUPOBO33PEHUYECKOE
3Ha4YeHUe acTpoHOMUU. [[pyumMeHnMOCTh

HaoOmronenue 38e3180r0 HEDA
HEBOOPYKECHHBIM TJ1a30M
C HUCITOJIb30BaHUEM KOMITBIOTEPHBIX




3aKOHOB (DUBHKH I OOBSICHCHUS
IPUPOABI KOCMUYECKUX OOBEKTOB.
MeTtoabl aCTPOHOMHYECKUX
uccnenoannii. CoBpeMeHHbIE
ONTHUYECKHUE TEJIECKOIIBI,
PaANOTENECKOIbI, BHEATMOC(hEpHast
ACTPOHOMMUSL.

Bun 3Be3nH0ro HeOa. Co3Be3nus, sipKue
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 —
CBETUMOCTB». 3B€3/1bl IJIABHOM
NOCJIENOBATEIBHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTBY JUIS 3BE3 11
TJIABHOM MOCJEN0BATENBHOCTH.
Bnytpennee crpoenue 38e31.
CoBpeMeHHbIE MTPEACTABICHHUS

O ITPOUCXOKIAEHNH U 3Bosronnn ConHIa
U 3BE3J1. DTalbl )KU3HU 3BE3]I.
Muteunslii [Tyt — Hama ['aakTuka.
[Tonoxxenue u nBuxenne ConHna

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

MIPUIIOKEHUM JJIsI ONIPEAECTICHUS
MOJIO’KEHHUSI HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3se3ans CeBepHOro Noymapus

U SIPKUE 3BE3/bI.

HaOntonenue B Teneckon JIyHbl, IIaHET,
TYMaHHOCTEW U 3BE3/IHBIX CKOIUICHUM.
VYyacTue B AMCKYyCCUH O POJIU
ACTPOHOMMH B COBPEMEHHON KapTHUHE
MUpa, B IPAKTUYECKOH E€ATEIbHOCTH
YEJIO0BEKA U TAJIbHEUIIIEM HAyYHO-
TEXHUYECKOM Pa3BUTHUU.

IToaroroBka cooOIIEHUN O METOAAX
MIOJIYYE€HHS] HAYYHBIX aCTPOHOMUYECKUX
3HAHUU, OTKPBITUSAX B COBPEMEHHOM
ACTPOHOMHHU.

[IpuMeHeHne OCHOBOITOIATAOIINX
ACTPOHOMUYECKUX MOHITHH, 3aKOHOB

Y TEOPHI [T aHANIHU3a U OOBSICHEHUS
(bu3nYecKuX NPOLECCOB, TPOUCXOASIINUX
B 3BE3/1aX, B 3BE€3HBIX CUCTEMAX,

B MEKTaJIaKTUYECKOH Cpesie, IBUKEHUS
HEOECHBIX TEJ, DBOIIOLUHU 3BE3T

u Becenennou




JIBIPBI B sI/IpaxX TaJIAKTHK.
Bcenennas. Paciiupenne BeeneHHou.
3akon Xa00ma. Pazberanue rajakTuk.
Teopus bosbmoro B3psiBa. PennkroBoe
U3TyYEHHE.
MacmtabHas cTpykrypa Beenennoi.
MeraranakTuka.
Hepemennsie npo6iieMbl aCTPOHOMUUT
Htoro no pazneny 12
Pa3nes 6. @®u3nyeckuii NPaKTHKYM
6.1 Ou3ndecKuit 16 Cnioco6bl u3mMepeHust Gu3nIecKux [IpoBeneHre KOCBEHHBIX U3MEPEHUH,
MIPAKTUKYM BEJIMYMH C UCTIOJIb30BaHUEM HCCIIeIOBAaHUM 3aBUCUMOCTEMN
aHAJIOTOBBIX U ITU(POBBIX (bU3MYEeCKUX BEJIMYWH, IPOBEPKA
U3MEpPUTETHHBIX TPUOOPOB MPEIIOKEHHBIX TUITOTE3 (BHIOOP
Y KOMITBIOTEPHBIX JATYUKOBBIX 13 paboT, OMUCAHHBIX B TEMATUUECKUX
cucteM. AOGCOIOTHBIE paszenax «Y4eHU4eCKui SKCIIEPUMEHT,
Y OTHOCHUTEJIBHBIC ITOTPEITHOCTH nabopaTopHbie pabOThI, MPAKTUKYM))
U3MEpPEHUN (PU3NUECKUX BEJIMYHH.
O1uieHKa rpanui] MOTPEIIHOCTEN
Wroro 1o pazaeny 16
Paznen 7. O0o0maroiee noBTropeHmne
7.1 Cucrematusanus u 15 O000111eH1E U cCUCTEMAaTH3 AL VYyactue B IUCKyCcCUU O PoJid (PU3UKHU
00001IeHEe coJiep KaHus pa3aesioB Kypca 1 aCTPOHOMUH B Pa3IMUHBIX chepax
IIPEIMETHOTO «Mexanukay, «MonekymnspHas pusnuka | AeATEIbHOCTH Y€I0BEKa.
COJIEp>KaHMs U OTbITa U TEPMOJUHAMUKAY, [ToaroToBka cooOIeHUH O MeCTe
NESITeNIbHOCTH, «InexTpoauHamukay, «Konedanus (bu3MYeCcKO KapTUHBI MUPA B PATY
IPUOOPETEHHOTO U BOJIHBIY, «OCHOBBI CHIELIMATILHOM COBPEMEHHBIX MTPEICTABICHUIA




IpU U3yYEHUH Kypca
¢uzuku 10-11
KJ1acCOB

TEOPUU OTHOCUTEIBLHOCTHY, «KBaHTOBas
duznka», «IeMEHTHI aCTPOHOMUU

U aCTPOPU3UKIY.

Pounb ¢pusuku u actpoHOMUn

B DKOHOMUYECKOM, TEXHOJIOTMUYECKOH,
COLIMAJIBHOM M 3THYECKOU cepax
NEATEIBbHOCTH YEJI0BEKA, POJIb U MECTO
(PU3HKM U aCTPOHOMHUH B COBPEMEHHOM
Hay4YHOU KapTUHE MUpPA, 3HAYCHUE
ONMCATEIILHOM, CUCTEMATU3UPYIOLIEH,
O0OBACHUTENBHON U MPOTHOCTUYECKON
byHKIMN PUzndecKoil Teopuu, pob
(du3nueckoil Teopur B POPMUPOBAHUU
npeACcTaBiIeHU 0 (GU3NYECKOU KapTUHE
MUPA, MECTO (PU3UUECKON KapTUHBI
MHUpa B OOLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX [TPEACTABICHUM
0 MPUPOE

0 MPUPO/JIE.

BrinonHnenne yueOHbIX 3aJjaHUM,
JEMOHCTPUPYIOLIUX OCBOEHUE
OCHOBHBIX TIOHATHH, (PHU3NIECKUX
BEJIMYMH M 3aKOHOB Kypca puzuku 10—
11 knaccos

Wroro 1o pazaeny 15
Pe3epBHOE Bpemst 10
OBIIEE KOJIMYECTBO 170

YACOB I1O ITPOT'PAMME




MNEPEYEHDb (KOAUPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
ITPOI'PAMMBbI CPETHEI'O OBIIEI'O OBPA30OBAHUA

N 3JIEMEHTOB COAEPKXAHMUS 110 PU3UKE

Jl5isa mpoBeIeHHUsI €TUHOTO TOCYNapCTBEHHOrO dK3aMeHa no (¢usuke (manee — EI'D
no (U3MKE) UCIONb3yeTcsa TepedeHb (Koaudukarop) MpoBepseMbIXx TpeOOBaHUMN
K pe3yJbTaTaM OCBOCHHSI OCHOBHON 00pa30BaTeIbHOW MPOrpaMMBI CPEIHETO OOIIETo
00pa30BaHMsI U AJIEMEHTOB COZCPKAHHUSL.

IIposepsiembie Ha EI'D no ¢pu3uke TpedoBaHUA K pe3yabTaTaM 0CBOCHHUA
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHusA

Kon
MIPOBEPSEMOTO
TpeOOBaHUs

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

1

CdopMupoBaHHOCTh YMEHUH pacro3HaBaTh (PU3NUYECKUE SIBICHUS
(mpouecchl) U OOBACHITH X HA OCHOBE M3YUYEHHBIX 3aKOHOB

Brnanenue  ocHoBomosiararomMu  (U3MYECKUMU  TTOHSATUSMHU
1 BEJIMUMHAMU, XapaKTSPU3YIOIHUMHU (DU3NUECKUE TTPOIICCCHI

CdopMUPOBaHHOCT, YMEHHMH NPUMEHSATh 3aKOHBI KJIACCHYECKOM
MEXaHUKHU,  MOJICKYJSIpHOM  (UBUMKA W TEPMOJUHAMHUKH,
AIEKTPOANHAMHUKHU, KBaHTOBOM buzuku ISt aHan3a
U OOBSCHEHUS SIBJICHUA MHUKPOMHpA, MaKpoOMUpa U Meramupa,
paznuuath  yciaoBus  (TpaHUIbl, 00JIACTM)  MPUMEHUMOCTH
¢bu3Myeckux  3aKOHOB, TMOHMMAaTh  BCEOOIMM  XapakTep
byHIaMEHTAIBHBIX 3aKOHOB W OTPAHUYEHHOCTh MCIOJb30BaAHUS
YaCTHBIX 3aKOHOB; AaHAJIU3UPOBATh (U3UYECKHE TMPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS, 3aKOHBI K1 3aKOHOMEPHOCTH

CdopMupoBaHHOCTh YMEHUS Pa3InyaTh YCIOBUS MPUMEHHUMOCTU
Moenen GU3NIECKUX TeJl U TIPOIIECCOB (SBJICHUT)

ChopMHupOBaHHOCTH, YMEHHUS peIIaTh PAacueTHBIE 33aJadyd C SBHO
3QITaHHOM W HESABHO  3aJaHHOM  (PU3MUECKON  MOJCIBIO:
HAa OCHOBAaHUM aHAJIM3a YCJOBHS BHIOMPATh (PU3NYECKUE MOJIEIH,
OTBEUAIoLIe TPeOOBAHUAM 337auu, IPUMEHATHh (POPMYJIIbI, 3aKOHBI,
3aKOHOMEPHOCTH u MOCTYJIAThI ¢usznyeckux  Teopuit
IpU UCHOJB30BAHUM MAaTEMAaTUYECKUX METOJIOB pEIICHMs 3ajad,




IIpOBOJUTL PpPaCdCTbl HA OCHOBAHHMHM HUMCIOIIUXCA  OAHHBIX,
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 JIPYTUX NPEIMETOB €CTECTBEHHO-HAYYHOIO
LMKJIA: BBICTPAUBATh JOTUUYECKYIO LIETIOYKY PACCYKICHUN C ONOPOU
Ha U3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBICHUS

Brmagenue  OCHOBHBIMM ~ METOAAaMM  HAay4HOrOo  IIO3HAHUA,
UCIIOJIb3yeMbIMH B (DU3UKE: TPOBOJUTH MNPSIMbIE M KOCBEHHbBIE
U3MEpPEHUsI (PU3NUECKUX BEJIMYUH, BBIOMpass ONTUMAIbHBIA CIIOCOO
W3MEPEHHUS U UCTIOJIb3YSl U3BECTHBIE METO/IbI OLIEHKH MOTPENTHOCTEN
U3MEPEHUI, MPOBOJIUTh UCCIEIOBAHUE 3aBUCUMOCTEN (PU3NYECKHUX
BEJIMYMH C MCIHOJIb30BAHUEM TIPSAMBIX H3MEPEHHUH, OOBSICHATH
IOJIy4YEHHBIE PE3YyJIbTaThl, UCIONB3Ys (PU3NUYECKUE TEOPUH, 3aKOHBI
U TOHATHUS, U JIeNaTh BbIBOJbI; COOJIIO/IaTh MpaBuiia 0€30MacHOTO
Tpyda IpU NPOBEJCHUM UCCIEJOBAHMA B paMKax ydeOHOro
OKCIIEPUMEHTa U  y4eOHO-HUCCIEeIOBATEIbCKOW  JIEATEIbHOCTH
C UCHOJb30BaHUEM LU(GPOBBIX 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
MPUPOJIONIONB30BAHUHU, a TaKke Pa3yMHOM MCIOJIb30BAHUU
JOCTHXKCHUW HAYKM M TEXHOJIOTHM I JAJbHEUIIEro pa3BUTHSA
YeJIOBEUECKOTro 0011IecTBa

OBnazeHne pa3IMYHBIMU Ccroco0aMu paboThl ¢ WHGOpPMAIHEH
(GU3UYECKOTO COACP)KaHUS C HCIOJIb30BAaHUEM COBPEMECHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTHH; Pa3BUTHE YMECHHH KPUTHYCCKOTO
aHaJIKM3a ¥ OIICHKH JIOCTOBEPHOCTH IMOTydacMO HHPOpMaIIUu

10

ChopMupoBaHHOCTh YMEHHH MPUMEHATH OCHOBOIOJIATAIOIITUE
ACTPOHOMHUYECKHE TIOHATHUS, TEOPUU U 3aKOHBI JUIS aHaIHM3a
U OOBbsicHeHHs  (U3UYECKUX  MPOIECCOB,  MPOUCXOISIINX
Ha 3BE3/1aX, B 3BE3MIHBIX CHUCTEMaX, B MEXKTAJIAKTHUYECKOU CpeIe;
JBIDKEHUS HEOECHBIX TeJ, SBOJIONNH 3Be311 U Beenennoi




IlepeyeHb 3JIeMEHTOB coJep:KaHusi, poBepseMbiX Ha EI'D no ¢pusuxe

Kon Kon [IpoBepsieMblil 37IEMEHT COAEpPHKAHUS
pasznena/ | 31eMeHTa
TEMBbI
1 MEXAHUKA
11
111

112 MarepuanbHas TOUKA.
Ee panuyc-Bexrop:

r(t) = (x(t), y(t), z(t)), N

TPAacKTOPHs

]
L

i

TpaCKTOpu:i, -

nepeMeIneHue: O h -
v

Ar=rt,)-r(t,y=r,-r,= -~ . g

= (AX, Ay, A7) ’

My Th.

CroxeHue nepeMenieHui:

AT, =Ar,FAr, ~

1.1.3
Ar-
U= = r; = (U,XU ,9) ,
At At—0
AX : .
L = :tx,aHanoquoUZy,U:Z.
X y t z t
At At—0
Cnosxenne ckopocteii: Y =V, TV,
BrlunclieHHe NepeMenieH s U IyTH MaTepHalbHON TOUKH NPU MPSMOIHHEHHOM
JIBMYKEHHHU BJIOJIb OCH X 110 rpaMKy 3aBUCUMOCTH Ux (t)
1.1.4 _Av

YckopeHrne MaTepHallbHOW TOYKMU: a=

=v'=(a,a,a),
At—0 t " b

At




Zt

ax = Atx = (UX)‘t, aHajoruuHo a 7 (U )y fi =Z(U ) .

At—0
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X(t) = X, 4Vt

v, (t) =0y, = const

1.1.6

a t?
X (1) =X, +0p,d +X_2

v, (t) =v,,+at

a, = const

v’ -v’ =2a (x ~x)

2X

g UtV
2

1.1.7

CBoOoaHoe nageHue. Y CKopeHue CBOOOTHOTO
naneHus. /[BmxeHnune tena, OpPOMIEHHOTO IO

yriom % k ropusonty:

X (t) =Xo +Voxt = X0 +Lo COS 1L t
9 2 tZ
y(t) =y, +o b+ =y, +vugsina-t—

Q(t) =04, =0, cOsr

|L\}(t) =y, + gt =0, Sino.— gt

Qm=0
t g =—g = const

y

1.18

KpI/IBOJ'II/IHeI\/'IHOC JABHKCHHC. I[BI/I)KGHI/IC MaTepHaHLHOﬁ TOYKHU IO OKPYIKHOCTH.

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

2n

TOYKH 110 OKpYykHOCTH O = =2mnv




LeHTpocTpeMurenbHoe YCKOPEHHE  TOYKH: Aic = =0 R. Tounoe

YCKOPEHHE MaTepHaIbHOW TOYKH

1.1.9 Teepmoe Teno. [loctynmarensHOe M BpamiaTeIbHOE IBIKEHHE TBEPIOTO Tela
1.2 JNHAMUKA

121
1.2.2

Macca tena. [TnoTHOCTH BeriectBa: P =

V

123 F =F.+F

Cuna. TIpHHIMIT CYNEPIO3ULMN CHIL: [ papnoneiiers — 1 T F2 oo
124 Bropoii 3axkon HeroTona: miist marepuansHoii Touku B ICO

F=ma; Ap= FAt mpu F = const
1.25 Tperunii 3axkoH HproTOHA 171 MaTepHalIbHBIX

TOYEK: F12 = 'F21
12.6

F=g
RZ

Cuna tspxectu. LleHTp TsKecTH Tena. 3aBUCUMOCTD CHITBI TSDKECTH OT BBICOTHI h

HaJl TOBEPXHOCTBIO TUIAHETHI paanycoM Ro:

mg = GMm

= 2
(R +h)
0

1.2.7 Cuna ynpyroctu. 3akoH ['yka: Fx = -kX
128

Cuna TpeHUs CKOJIbKEHHUS: FTp =uN

Cuna TpeHHs MOKOSL: FTp <uN

Koadpdumnment tpenus
1.2.9 _F

JNapnenne: P =

S

1.3

CTATHUKA




13.1

MOMEHT CHJIBI OTHOCHUTEJIBHO OCHU BpalCHUA:

M = FI , tne | — mmewo cumm F

OTHOCHUTEJIBHO OCH, INPOXOASIIEH 4epe3 TOUKY
O nepneHAuKyIsIpHO PUCYHKY

1.3.2
_mrp+myr, +..
"o T moam ot (g=const)
1 2

1.3.3 4[||\/|1+M2+...=0

VYcnosus paBHoBecus TBepaoro tena B UCO:

|[F+F,+..=0
134 3akoH [lackans
1.3.5 JlaBneHue B XHAKoCTH, mokosmeiics 8 UCO: P = Po + pgh
1.3.
3.6 3akoH Apxumena: FApx = _Pm,necn ,
14
141 Nmnynbec MaTepuanbHON TOYKH: p =mov
1.4.2 Pp=pP1+pP2+..
143
AP=A( P+ P, +) =F et + FopAt + ..

B CO Ap = A( p1+ p2 + ) = O y CCJIIH FlBHemH + FZBHemH o= 0
144 Pabora cuibl Ha MaJIOM NepeMeELIEHUN:

A=F - Ar -cos a=F, -AX
145 MOIIHOCTE CHIIBL:

CCJIM 3a BpEms At pa60Ta CHUJIBI UBMCHSCTCA

Ha AA , TO MOIIIHOCTH CHUJIBI




1.4.6 mv*  p?
KuneTtnueckast sHeprusi MaTepuanbHON TOUYKU: Eiom = =
2 2m
AE_ =A+A, +..
1.4.7 [ToTennmanpHas sHEprUs:
JUISL HOTCHIUAIBHBIX CHIT Ay = EIHOTeHu - EZHOTeHu = _AEnomu .
[TorenuunanbHas SHEPTHUS MaTEPUATBHON TOYKH B OJHOPOJIHOM IIOJI€ TSXKECTH:
Enorenn = mgh
[ToreHnmanbHass SHEPrusi ynpyro aehOpMUPOBAHHOTO Teja:
kx?
EHOTeHu = 2
1.4.8
B I/ICO AEMex = ABcex HETIOTEHII. CUJI 3
AE,. =0
15 MEXAHMYECKHWE KOJIEBAHMA W BOJIHBI
151 'apMoHMueckne KojaebaHWs MaTepHaIbHOM TOYKWM. AMmintyaa # - ¢aza

konebanuii. Kuaemaruueckoe onucaHue:

X(t) =ASin((ot+(po),

v(t)= X,

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

t X

a (1)=(v)

paBHOBECHSI.

I[I/IHaMI/ILIeCKOC OIIMCaHUC:

max = -kx, rne K = m®? . Aro 3HA4YUT, 4TO Fx = -KX.

DHepreTHYecKkoe OIMCaHHue (3aKOH COXPAaHEHUS MEXaHWUUYECKON JSHEprHH):




mu® k¢ mu®,  kA?
+ - =
2 2 2

= const

CBA3b aMIUTUTYAbI KOJIEOAHUN CMEIIECHUS MaTepUAIbHON TOUKHU C aMIUIUTYAaMU
KoJIeOaHUH ee CKOPOCTH U YCKOPEHHUS:

vV =0A a =0’A
max max
152 o 1
T = =
(O] v
Ileppog Manbix  CBOOOJHBIX  KOJEOAHMI  MaTEMaTUYeCKOr0  MasiTHUKA:
I
T=2n ,
g
Ilepuon cBOGOAHBIX KoJeGaHMil MPYKUHHOTO MasTHHKA: | = 2T
k
153 Brinyxxnennsie xonebanus. Pesonanc. Pe3oHancHas kpuBas
154
L
A=0T =
v

Wutepdepenuns n qudpakuus BOIH

155 3ByK. CKOpPOCTh 3ByKa
2 MOJIEKYJIIPHASA ®U3UKA. TEPMOJUHAMUKA
2.1

2.11 Mojenu cTpoeHus ra3os, )KUIKOCTEH U TBepAbIX Tel. [lycTh TepmoguHaMuyeckas

cuctema (teno) coctout u3 N 0JMHAKOBBIX MOJIEKYI. Torja KOJIMYECTBO BELIECTBA

N m
V= = ,
Ny, u

rae Na — amcino ABoraapo, M — macca cucreMbl (tena), M — momspras macca

BEIIECTBA
212 TemioBoe IBMYKEHHE aTOMOB M MOJIEKYJ BEILECTBA
2.1.3 B3aumopeiicTBie 4acTul] BellecTBa
214
2.15 Monens uaeanpHoro raza B MKT
2.1.6 CBs3b MEX/Ty JAaBIICHHEM U CPEITHEH KMHETHYECKOM YHEPTHEH MOCTYIaTeIbHOTO

TEIJIOBOTO JABMKEHHUS MOJIEKYJ HaealbHOro ra3a (ocHoBHoe ypasHeHue MKT):




1 2 2 ( m(})‘z\ 2
p= myho = n- = N-g ., roe Mo — Macca OQHON MOJIEKYJIBL,
3 3 1 2 ) 3
N
n= — KOHLIEHTpAaUs MOJIEKYJI
Vv
2.1.7 AoOcomtoTHas Temneparypa: T =t°+ 273 K
2.1.8
mo®), 3 T
SHOCT =
2 2
2.19 VYpaBuenue p = nNkT
2.1.10 |Mogens uneaabHOTO ra3a B TEPMOJIUHAMUKE:
YpaBuenne Menneneesa — Kianelpona
LBpr&l)IceHI/Ie JUIsl BHYTPEHHEW SHEPTUH
VpaBuenne Menneneea — Kianeiipona (mpuMeHuMble (GOPMBI 3aIHCH):
m RT
pV="RT=vwRT=NkT p="
H H
BrelpakeHne i BHYTPEHHEW SHEPrud OJHOATOMHOTO HJICANTBHOIO rasa
(mpuMeHUMBIe (HOPMBI 3aTTUCH):
3 3 3m 3
U= " vRT =" NKkT = RT=vcT= pV
2 2 2 1 v 2
2.1.11 |3akoH JlanbTOHA JIJIs TaBJICHHS CMECH Pa3pPEKEHHBIX Ta30B:
p=prtp2+..
2.1.12

uzorepma (T = const): pV = const,

p
usoxopa (V = const): ¢ = const

Vv
n3obapa (p = const): T = const

I'pacduyeckoe mpencrasienue uzonpoueccoB Ha pV-, pT- u VT-guarpammax.




OO0BeIMHEHHBII Ta30BbI 3aKOH:

PV = const

JJIs1 IOCTOSIHHOI'O KOJIMYECCTBA BCIICCTBA v

2.1.13
2.1.14
Prcga (T) Praa (T)
OtHocHuTenbHas BIaxHOCTE: P = 0 (T) = o (T )
HackIL. napa HAChIIIL. TTapa
2.1.15 |HM3MeHeHHE arperaTHBIX COCTOSHHM BEIECTBA: WCIApeHUE W KOHICHCAIMS,
KUIICHHUE KUIKOCTH
2.1.16 N3meHeHune arperatHbIX COCTOSIHMM BEIIECTBA: IJIaBJICHUE M KPUCTAILIU3ALMS
2.1.17
2.2
2.2.1
2.2.2
2.2.3 Termmonepenaya kak cnocod U3MEHEHUS BHYTPECHHEH dHEpruu 0e3 COBEpIICHHS
paboTel. KOHBEKIIMS, TEIIONPOBOIHOCTD, H3Iy4YCHUE
224
VaenpHas TEII0EMKOCTh BEIISCTBA C: Q=CcmAT
2.2.5
A Q=Am
226 DyieMeHTapHas paboTa B TEPMOJIUHAMUKE: A=pAV . Beruucnenne paboThl
o rpaduKy mpoiiecca Ha pV-auarpaMme
2.2.7 [1epBrlii 3aKOH TEPMOIMHAMUKHU:

le = AUlZ + A12 = (Uz _Ul) + A12

Anmabara:




le =0= AlZ :U1_U2 :_Aulz

2.2.8 Bropoii 3akon TepmoauHamuku. HeoOpaTtumbie mporiecchl
2.2.9 [Mpunnuner geictBus TeruioBbix MamuH., KITJI;
_ A3a OHAKT QHarp - onn _ onn
= e =1-
Qﬂarp QHan Qﬂarp
2.2.10
-T T
_ __ Harp Xom __ 4 "xon
maxn_nKapﬂo o T _1 T
Harp Harp
2.2.11 | YpaBHeHue TerioBoro 6ananca: Q1+ Q2+ Qs +...=0
3 DJIEKTPOJIMHAMUKA
3.1 OJIEKTPUYECKOE I10JIE
3.1.1
3.1.2 B3aunmopeiictBue 3apsigoB. Toueunsie 3apsiapl. 3akoH Kymona:
B OJIHOPOJHOM BEIIECTBE C JMINEKTPUUECKON MPOHHIAEMOCTBIO &
E—k 0; - Gy _ 1 .q1°q2
er’  dmee  r°
3.1.3
3.1.4 F
HanpsikeHHOCTh 3JIEKTPUYECKOTO TTOJIS: E=
qnpoGHLIIZ
E =k
r r.2
omHOpOHOE Tone: E = CONSt .
KapTunsl TuHUI HANpsSHKEHHOCTH ATHX MOJEH
3.15

Pa3HoCTh IMOTEHIIMATIOB U HaNpsHKCHUC:

AlZZq((Pl_(pz):_qA(P:qU :




IToTenuuanpHas OHEPIruA 3apsgaa B JJICKTPOCTATUYCCKOM II0JIE:

W =q¢

A=-AW

W

[oTenmuan snexrpocraTuyeckoro mons: P =

q

3.1.6 [TpyHIUII CYNEPHO3ULHUN IEKTPUYECKUX MOJIEH:

E=Ei+E2+..., 0=0,+0, +...
3.1.7 IIpoBogHMKM B DJIEKTPOCTATUYECKOM  IOJE€.  YCIOBHUE  pPaBHOBECUS

r

3apsAN0OB.  BHYTpH IIpoBOAHMKA [ =(, BHYIpM M Ha IIOBEPXHOCTH

nposogauka ¢ = const
3.1.8

€
3.1.9
c=1
€€,
DIIEKTPOEMKOCTh TUIOCKOIO KOHJIEHCATOpa: C= =¢C
q 0

3.1.10

[TocnenoBarenbHOE COEAMHEHHE KOHJICHCATOPOB:

1 1 1
U=Ui+Uz+...,1=02=..., = . 7T +..
Cnocn Cl CZ

3.1.11 qu CuU? ¢?

Dueprus 3apskenHoro kouaencaropa: We = = =

3.2 3AKOHBI TIOCTOSHHOI'O TOKA

32.1 | = AQ

Cunna toka: ' = . [locrostuubiit TOK: | = const

At At—0

Hnst mocTostHHOTO TOKa ( = It




3.2.2 VYcnoBus CymecTBOBaHMS 3JIEKTPHUECKOTO TOKA.
Hanpsixenne U u DJ1C E
3.2.3 | — U
3akod Oma jis yyacTka nenu:; | =
324
I
R=p
S
32 5 ACTOpOHHI/IX CHII
Uctounuku Toka. 9JIC ucTtoynuka Toka: E= .
q
BHyTpeHHee CONMpOTHBICHHE MCTOYHHKA TOKA
3.2.6 3akon Oma sl TOJHOU (3aMKII1£yT0171) ANEKTPUICCKON
nenu: E = IR + Ir, oTkyna I =
R+r
3.2.7
1 1 1
= + +
Trapasut |-(1 |-(2
3.2.8
U 2
Ha pesucrope R: Q=A=1Rt = Ut = t
R
3.2.9 p_ AA Ty
MoIIHOCTD 3EKTPUUYECKOrO TOKa: = = .
At At—0
U 2
2
TemnoBasi MOLIHOCTb, BBIAEISIEMAsl HA PE3UCTOPE: P=I"R= R =1U .
P _ A'A\CT. cul _ EI
Mo1HOCTh UCTOYHUKA TOKA: = =
E At
At—0




3.2.10

CBoOOHBIE  HOCUTENIM  JJCKTPUYECKHX  3apsSJ0B B IPOBOJHHKAX.
MexaHu3Mbl NPOBOJAMMOCTH TBEPABIX METAJIOB, PAacTBOPOB M PpaCILUIaBOB
3IIEKTPOIUTOB, ra3oB. [lonynpoBoaauky. [10IynTpOBOAHUKOBBIN THOL

3.3 MATHUTHOE I10JIE

33.1

B=B1+B2+..

3.3.2 OnsiT Opcrena. MarHutHoe Iojne IPOBOAHUMKA ¢ TOKOM. KapTruHa mnuHHM
MHAYKIUM MarHUTHOTO MOJS AJUHHOTO IMPSIMOTO NPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O NTPOBOJIHUKA, KaTyIIKH C TOKOM

3.3.3 Cuita AMniepa, ee HalpaBJIeHUE U BeJIMYMHA:

Fa = IBI sin o , tme O — yrom wMmexmy HampaBmeHHEM ~TIPOBOIHHKA
u Bektopom B

334 — i
Cuuia JlopeH1ia, ee HalpaBJIeHHE U BEIUYMHA: Fnop = quBsina ,rne & — yron
mexay Bektopamu U u B . JlBwkenue 3apsiKeHHOM 4YacTHIBI B OJHOPOIHOM
MarHMTHOM I10JIe

3.4

3.4.1 [ToTok BekTOpa MarHUTHON HMHIYKIIMH:
®=B,S=BScosa

34.2

343

AD .
E =— S
i t
At At—0
3.4.4 OJ1C MHAYKIMHU B IPSIMOM TTPOBOJHUKE

JUTHHOM |, IBHOKYIIIEMCST CO CKOPOCThIO L

(UJ— I ) B OJTHOPOJTHOM MarHUTHOM TioJie B:

E = Blucosa ,rae & — yron mexny Bexropom B u Hopmansio Nk

IJIOCKOCTH, B KOTOpOﬁ JICKAT BEKTOPHBI I u U; €Clin I J_ B u UJ_ B )




TO Ei - BIU

3.4.5
3.4.6 L. P
NHayKTUBHOCTE: &= = , i @ = LI,
|
Al :
E =-L — LI
si t
At At—0
3.4.7 L]2
DHeprusi MArHUTHOTO HOJIs KaTymki ¢ Tokom: WL = 9
3.5 QJIEKTPOMATHUTHBIE KOJIEBAHWA U BOJIHBI
351 KonebarenbHbiii KOHTYp. CBOOOIHBIC ANIEKTPOMATHHTHBIC
KoJicOaHHsl B MIICALHOM KOJe0aTeIbHOM KOHTYpE:
1G(t) = G SiN (0t + @y
1(t)=q =wq__cos(ot+¢ )=1_cos(ot
2n 1
®opmyna Tomcona: 1 =21 LC | orkyma @ = = :
T LC
0 — Imax
max
®
35.2
CU2+L|2 CuU?2 LI2
= max — max =—
2 2 2 2 const
353 BrIHYX/I€HHBIC 2JIEKTPOMAarHUTHBIE KoyieOaHus. PezoHaHc
354 ITepemennsniii Tok. [Ipom3BonacTBO, mepemada U MOTPeOIEHHUE SIEKTPUUYECKOU
SHEPTUH
355
ELBlc
3.5.6 [IIkama 5JIEKTPOMArHUTHBIX BOJH. [IpUMEHEHUE SJIEKTPOMArHUTHBIX BOJIH

B TCXHHUKE U 6BITy




3.6

OIITUKA

3.6.1

3.6.2

3akoHbI oTpaxeHus ceera. & = B

3.6.3

3.6.4

3aKOHBI IIPEJIOMJICHUS CBETA.

[Ipenomiienue cera: nlsin o=n,sinf

AOGCOMIOTHBIN TOKa3aTeNb MPEeIOMIICHHS:
C

OTHOCHTENBHBIA MOKA3aTellb MMPCIOMIICHUA: n = =

OTH

m v2

XoJ tyudei B IpU3Me.
CooTHolIEHWE YacTOT W  COOTHOLIEHME JUIMH BOJIH IIpU  IEepexoje
MOHOXPOMAaTHUYECKOIO CBETA Yepe3 rPaHuIly pas3zeiia IByX ONTHYECKUX Cpe;

Vi=V, NA =N\,

3.6.5

[TonHOEe BHYTpEeHHEE OTpaXKEHHUE.
[IpenenbHBIl  yron MOAHOTO BHYTPEHHETO
OTPAKCHHUS:

sina, = =
® n n,

OTH

3.6.6

CoOuparomue U paccewBaromue JuH3bL. ToHkas nuH3a. POKycHOE paccTosHUE

Y OIITUYECKAs CHjIa TOHKOM JIMH3BI: D =

F

3.6.7

dopmyia TOHKOU JINH3HI:

1.1 1

d f F

YBenmmuenne, gaBaeMoe JTUH3OM:




B cnyuae pacceuBaroiiei JUH3bIL:

D<0=F= 1 <0,

D
h f
r= = <1
H d
3.6.8
3.6.9
3.6.10 |HuTepdepenmus cera. KorepeHTHble HWCTOYHUKH. YCIOBHS HAOIIOICHUS
MaKCUMyMOB ¥ MHUHUMYMOB B MHTep(EPEHIIMOHHON KapTHHE OT JIBYX CHH(a3HBIX
KOT'€PEHTHBIX UCTOYHHKOB!
MaKCUMYyMBbI — A=2m ,m=0, +/-1,+/-2,+/-3, ..,
2
A
MUHHUMYMBI — A= (2m +1) ,m=0,+/-1,+/-2,+/-3, ...
3.6.11
A
dsine, =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:

E¢>0T0Ha = ABI)IXOZ[a + EKI/IH max;,




hc hc mov

F,Ile E(bOTOHa = hv = ! ABbIXOD,a = hvl(p = y E == mex == eU3an
A >\4 KHHMAax 2
Kp
4.15 JlaBneHue cBera. J[apieHue cBeTa Ha MOJHOCTHIO OTPAKAIOIIYIO TIOBEPXHOCTH U
Ha MOJHOCTHIO MOTJIONIAIOUTYI0 TOBEPXHOCTh
4.2 OU3NUKA ATOMA
42.1
422
hc
hvmn - }\‘ - En B Em
mn
4.2.3 JIuneituaThie CHEKTPHI.
CnekTp ypOBHEH YHEPTUU aTOMa BOJOPOJA:
-13,6>B
E = n=1,23 ..
1" nL
4.3
43.1 Hyxnonnas mozxens sigpa ['elizenOepra — MBanenko. 3apsiy siapa. MaccoBoe 4ucio
sinpa. M3oTorbl
4.3.2 PagroakTuBHOCTE.
AX =AY + “He
L L-2 2
Bbera-pacnan.
-pacmaz A A Y+0e+v
B p )1 VA X AL+1 -1 e
i P-pacman - X A Y + 0
[Mo3urponnsiii PP 1 e gt+v,.
INamma-u3znyueHue
4.3.3 t

3aKoH paaroakTUBHOTO pacmama: N (t) = NO .2 T,

t

ITycte M — Macca paauoakTUBHOIO BeliecTBa. Torga m (t) =m, - 27

43.4
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