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Pabouas nporpamma no yueOHOMY npeamety «DPusuka» (yriayOJeHHbIH YPOBEHB)
(npenMetHasa obnacTh «EcTeCTBEHHO-Hay4YHbIE MPEAMETHI») (1ajlee COOTBETCTBEHHO —
nporpamma no ¢usuke, (GU3MKa) BKIIOYAET IMOSCHUTEIBHYIO 3alHMCKYy, COJAEpKaHUE
oOydeHus1, IIIaHUPyEMbIE Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI IO (PU3HUKE, TEMATUYECKOE
IUTAHUPOBAaHKE, MepedeHb (KOAu(pUKATOp) MPOBEpsSEMbIX TPeOOBaHUN K pe3yibTaTaMm
OCBOCHHMSI OCHOBHOM 00pa3oBaTelIbHOM MPOTpaMMbl CPETHEro OOIIero oOpa3oBaHUs U
AJIEMEHTOB COJIEPKaHUS O (PU3HKE.

[TosicHuTebHAS 3aNTUCKA OTpaXkaeT OOIMe LIeNU U 3a7a4i (PUBHKHU, XapAKTEPUCTUKY
MICUXOJIOTHYECKUX MPEANOCHUIOK K €€ U3yUEHHUI0 00YYarolIMMHCS, MECTO B CTPYKType
y4eOHOTO IJlaHa, a TakXKe TMOAXOAbl K OTOOpY coAepKaHUsd, K ONPEeIeICHHUIO
IUTAHUPYEMBIX PE3YJIbTATOB.

Conepxanue oOy4YeHUsS pacKpbIBaeT COJEpXKATENbHbIC JIMHUM, KOTOPHIC
npearaloTcs i 00A3aTeIbHOTO U3YUYEHHs B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
o0111ero 0O0pa3oBaHus.

[Inanupyemble pe3yabTaTbl OCBOCHHUS NPOrpaMMbl 1O (U3UKE BKIIOYAIOT
JUYHOCTHBIE, METANpEIMETHbIE PE3yJIbTaThl 32 BEChb NEPUOJ] OOyUEHHUS Ha YPOBHE
cpeaHero o0miero oopa3oBaHusi, a TaKXKe MPEAMETHbIEC JOCTUXEHUS O00yYarolerocs 3a
KaX/Ibli TO 00y4YEeHHUS.

HOACHUTEJIBHASA 3AIIMCKA

ITporpamma o ¢u3MKe Ha ypOBHE CpeHET0 00IIero 00pa3oBaHus pa3paboTaHa Ha
OCHOBE TOJIOKEHHH U TPeOOBAHMI K pe3yIbTaTaM OCBOEHUSI OCHOBHOI 00pa3oBaTebHON
nporpammsl, nipeacrabiieHHbIx B ®I'OC COO, a Takxke ¢ yueTtom deaepaibHol padodeit
nporpamMmbl Bocniutanusi 1 Konmeniuu npenogaBanust yueoOHoro npenmera « Duznkay B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit denepanuu, pean3yrOIMX OCHOBHBIE
o0Opa3oBaTeybHbIE MPOTPAMMBI.

[Iporpamma 1o ¢Qusuke omnpenenseT o00s3aTENbHOE MPEIMETHOE COJECpPKAHUE,
YCTAaHABIMBAET PEKOMEHAYEMYIO TMOCIEA0BATEIbHOCTh HM3YYEHHS TEM M Ppa3/iesioB
y4eOHOTO MpeaMeTa ¢ y4eTOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
y4eOHOTO Tpoliecca, BO3paCTHRIX 0COOEHHOCTEM oOyuatomuxcs. [Iporpamma no dusuke
JAeT MPEACTaBICHUE O LIEIIAX, COAEPKaHUU, OOLIEH CTpaTEeruu 00yUYeHus, BOCIUTaHUS U
pa3BuTHs 00y4JaroIUXCs cpeAcTBaMH yueOHoro npeamera «Pusnka» Ha yriryOJeHHOM
YpOBHE.

N3yuenue kypca (u3uku yriayOJeHHOrO YPOBHS MO3BOJISIET peain30BaTh 3a/1ayu
MpoQeCCUOHATILHON OPUEHTAIINH, HAMPABIEHO HAa CO3JaHUE YCIIOBUU JIJISi TIPOSIBICHUS
CBOMX HHTEJUJICKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEM KaKIbIM OOYyYaroIuMcs,
KOTOpbIE  HEOOXOIWMBI  JJII  TPOJOJDKEHHS  O0Opa3oBaHUST B OpraHU3AIMSIX
npodecCUOHAILHOTO  O0pa3oBaHUs MO  Pa3IMYHBIM  (PUBUKO-TEXHUYECKUM U
WHKCHEPHBIM CITCIIUATLHOCTSIM.



B nporpamme no ¢usuke omnpeaensroTcs IUIAHUPYEMbIE pPe3yJbTaThbl OCBOCHUS
Kypca GU3WKM Ha YpOBHE CpeaHero ooOmero oOpa3oBaHUS: JIMYHOCTHBIC,
MeTarpeaMeTHbIe, MpeIMeTHbIE (Ha yriIyOJeHHOM ypoBHe). HayuHo-MeToo1ornueckon
OCHOBOM 17151 pa3pabOTKu TpeOOBAHUM K TUYHOCTHBIM, METAPEAMETHBIM U IPEAMETHBIM
pe3yibTaTaM 00yYaronuxcsi, OCBOUBIIUX MPOrpaMMy 10 (pU3HKE HAa YPOBHE CPEIHETO
oO1ero oOpa3oBaHus Ha YIUIyOJICHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-JIEATEIbHOCTHBIN
MOXO/I.

[Iporpamma no (huszmKe BKIIIOYALT:

IUTAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (U3MKH Ha YTITyOJIEHHOM YPOBHE, B TOM
YHCJIEe MPEAMETHBIC PE3YIbTaThI IO TOAaM O0yUCHNS,

coziepkaHue yueOHoro npeamera « Pu3nka» 1o rogam oO0ydeHUs;

TeMaTHYECKOe TUIAHUPOBAHUE T10 TOAaM O0yJCHHUS,

nepeyeHb (KoaudukaTop) MPOBEPSEMBIX TPEOOBAHUU K pe3yjbTaTaM OCBOCHUS
OCHOBHOHM 00pa3zoBaTeIbHON MpOrpaMMbl CPEIHETO O0IeT0 00pa30BaHUs U 3JIEMEHTOB
cojiepkaHus o (PU3HKE.

[Iporpamma no ¢u3uKe UMEET MPUMEPHBIN XapaKTep U MOKET ObITh UCIOJIb30BaHA
YUUTEISIMUA (PU3UKH JIJIS1 COCTABJICHHSI CBOMX Pab0OYMX MPOrpamm.

[Iporpamma o ¢u3MKe NpeoCTaBISIET BO3MOKHOCTH JJIsSl peayIu3alluy pa3IudHbIX
METOMYECKUX MOAXOJOB K IMpEenojiaBaHuio (U3MKK HA YIIIyOJICHHOM YpPOBHE IPU
YCJIOBUU COXPAHEHUS 0053aTeIbHOM YacTH COJIEpKaHUS Kypca

®du3nka Kak Hayka 0 Hanbojee o0IMX 3aKOHAX MPHUPOJbI, BRICTYIMAs B KaueCTBE
y4eOHOTO TpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHUCTEMY 3HaHUN 00
okpyxatomeM wMupe. IIkonbHBIM Kypc (U3UKH — CHCTEeMOOOpa3yIOMMM IS
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MTOCKOJIBbKY (PU3UYECKHUE 3aKOHBI JIEKAT B
OCHOBE TMpPOIIECCOB M SIBJICHWH, H3ydyaeMblX XUMHEH, Ouosiorueu, Quznyeckomn
reorpadueit u actpoHomueil. Mcnonp30BaHWe M aKTUBHOE MPUMEHEHHUE (DU3UUYECKHUX
3HAHUI ONPEACIIUIIO XapaKTep U OypHOE pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTUM B cepe
SHEPreTUKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, TIOJIYUYEHHUs] HOBBIX MaTepHaJIOB
C 3aJJaHHBIMU cBOMcTBaMu. M3ydueHune pu3nKku BHOCUT OCHOBHOM BKJIaJ] B (DOPMUPOBAHHE
€CTECTBEHHO-HAYYHON KapTUHBI MuUpa oOOydaromierocsi, B (QopMUpOBaHUE yMEHUUN
MIPUMEHSTh HaYYHBIM METO/I MIO3HAHUS MPU BBIMIOJHEHUN UMHU YY€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3HMKK Ha ypOBHE CpeaHEro o0IIero oopa3oBaHus MOJIOKEH Pl
uJel, KOTOPhIE MOKHO PACCMAaTPUBATh KaK MPUHIIMIIBI €70 OCTPOSHUS.

Hoes wuenocmuocmu. B COOTBETCTBUM C HEW Kypc SIBISIETCS JIOTUYECKHU
3aBEPIICHHBIM, OH COJCPKHUT MaTepHall M3 BCEX pasleioB (U3UKU, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKOH, TaK M1 COBPEMEHHOMN (DH3HUKHU.

Hoesn zenepanuzayuu. B cOOTBETCTBUM C HEl MaTepuai Kypca GU3NKH 00beTUHEH
BOKpyr (Qusnueckux Teopui. Bemymmm B Kypce sBiseTcs (oOpMHUpOBaHUE
MPEJCTABICHHUI O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U MOJIE.

Hoes zcymanumapuzayuu. Peanuzanus uAeH TMPEANONAracT MCIOIb30BaHUE
TYMAaHUTAPHOTO MOTEHIHANIA (PU3UIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHs (PU3UKHU



C pa3BUTHEM O00IlecTBa, a TaKKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMHU MTPOOJIEMaMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc (usuku yriayOGleHHOTO YpOBHS
npenanojaraeT 3HaAaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTHYECKUX
NPUIOKEHU M3YYEHHBIX TEOpHUM U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YpPOBHE
o0IIMX MPECTaBICHUN U COBPEMEHHbIE TEXHUUYECKHE YCTPOMCTBA, U TEXHOJIOTHH.

Hoesn rxonozuzayuu peannusyercs OCPeCTBOM BBEACHUS DJIEMEHTOB COCpKaHUS,
MOCBAIIEHHBIX JKOJOTHYECKUM TMPOOJIEeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C
Pa3BUTHEM TEXHUKU M TEXHOJOTUU, a Takke OOCYXKIEHUs MpoOJieM pallMoOHaIbLHOTO
MIPUPOIOTIONB30BAHUS U IKOJIOTUIECKON OE30MacHOCTH.

OcBoenue couepkaHusi NOpOrpaMmbl 1O  (PU3MKE  JODKHO  CTPOUTCA
Ha TPUHIIMIIAX CHUCTEMHO-ACSITEIIBHOCTHOTO Toaxoaa. Jms ¢usukm peanmusamusi 3THX
OPUHIIMIIOB 0a3upyercss Ha HCIOJIb30BAHUU CaMOCTOSITEIBHOTO JKCIIEPUMEHTa Kak
MOCTOSIHHO JIEUCTBYIoIIEro (pakTopa yueOHOro npouecca. st yriry0iaeHHOTO YPOBHS —
9TO CHUCTEMa CaMOCTOATEIBHOTO YUYEHHUYECKOTO JKCIEPUMEHTA, BKJIIOYAIOIIETO
(GbpoHTaIbHBIE YUEHUYECKUE OMBITHI MPU M3YUYEHUU HOBOTO Marepuaa, J1abopaTOpHbIE
paboTel M paboThl mpakTukyma. [Ipm 3TOM BO3MOXKHBI JBa Croco0a peanu3aiuu
¢dusnueckoro npakTukyma. B mepBoM ciyyae MpakTHKyM MNPOBOAMUTCS JIMOO B KOHIIE
10 u 11 knaccos, 1100 MoOCIie IEPBOTO U BTOPOTO MOTYTOAUN B KaXKJIOM U3 ITUX KJIaCCOB.
BTopoii cnoco6 — 3To uHTErpanus padoT NpakTUKyMa B CUCTEMY J1a0OpaTOPHBIX padoT,
KOTOpBIE MPOBOJSTCS B MpoIlecce u3ydeHus pasaena (temol). [Ipu atom non padbotamu
MpaKTUKyMa MOHMMAETCS CaMOCTOSITENIbHOE HCCIENOBaHHE, KOTOPOE MPOBOJUTCS IO
PYKOBOJICTBY CBEpHYTOT'0, 0000IIIEHHOTO BUa 0€3 MOoIaroBoi MHCTPYKITUH.

B mporpamme no ¢gusuke cucreMa y4eHHYECKOTO KCIEpPUMEHTa, J1abopaTOpHBIX
paboT U MpakTHKyma Mpe/CTaBlieHa €IWHBIM TepeuHeM. BuIOOp TemaTHKu JUIsl 3THX
BUJIOB  YYCHWYECKMX  MPAKTUYECKUX  pPabOT  OCYIIECTBISETCS  y9aCTHUKAMHU
00pa3oBaTeNBLHOTO MpoIlecca UCXOs U3 OCOOCHHOCTEH MOYPOUYHOTO IJIAHUPOBAHUS U
ocHaieHust kabunera ¢pusuku. [Ipu s3TOoM obOecnieunBaeTcsi OBJIaieHHE 00YyYarONTUMUCS
YMEHUSMH TIPOBOJUTH MPSMBIE U KOCBEHHBIC U3MEPCHUS, HCCIICIOBAHUS 3aBUCUMOCTEH
(Gu3HUEeCKNX BEIMYUH U TTOCTAHOBKY OMBITOB IO MPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bonbioe BHUMaHKE yACTSAECTCS PEIICHUIO PACUETHRIX M KAUYECTBEHHBIX 3a1ad. [lpu
ATOM JUIsl PAcCUYETHBIX 3a7a4 MPHOPUTETOM SIBISAIOTCS 3aJaud C SIBHO 3aJaHHOW U
HESIBHO 3aJJaHHON (PU3UYECKOI MOJIENBIO, TO3BOJISIONINE TPUMEHSATh U3YUCHHBIC 3aKOHbI
U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeiia Kypca, TaK W HHTETPUPYS NPUMCEHCHUE
3HAHWM W3 pa3HBIX pas3fenoB. J[s KadecTBEHHBIX 3a/ad MPUOPUTETOM SIBIISIOTCS
3a/laHusl  Ha OOBSCHEHHWE/TIpEJCKa3aHue TMpOTeKaHUs (U3UYECKUX SBICHUM U
MPOIIECCOB B OKPYXKAIOIIEH >XKU3HU, TpeOyrolue BbIOOpa (PU3MUECKON MOACIH IS
CUTYaINH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusmu OPI'OC COO k MarepuaibHO-TEXHUYECKOMY
obecrieueHn0 y4yeOHOro mporiecca Kypc (GU3UKK yriyOJIEHHOTO YpOBHS Ha YpPOBHE
CpeaHero o01ero o0pa3oBaHus JOKEH N3Y9YaThCsl B YCIOBUSAX MTPEIMETHOTO KaOWHETA.



B kabunere ¢u3uku A0MKHO OBITH HeEOOXoauMoe jabopaTopHoe 000pyI0BaHUE
JUIS  BBIMIOJHCHHWS YKa3aHHBIX B TIpPOrpaMMe 10 (U3MKE YUYEHUYECKUX OIIBITOB,
1a60paTOPHBIX pabOT U PabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE 000PYI0OBaHUE.
JleMoHCTpannoHHOE 000pyA0BaHHE POPMUPYETCS B COOTBETCTBUU C MPUHIIUTIOM
MUHUMAJIBHOW  JOCTATOYHOCTH M  OOECIeUrMBaeT TIOCTAHOBKY  IEPEUYHUCIICHHBIX
B IporpaMme Mo (PU3MKe KIIOYEBBIX TEMOHCTPALMM JUIsl MCCIEAOBAHUS U3y4aeMbIX
SIBJICHHH ¥ TIPOIIECCOB, SMITUPUICCKUX U (DYHIAMEHTATBHBIX 3aKOHOB, MX TEXHHYCCKUX
IIPUMEHCHU .

JlabopaTopHoe o0OopynoBaHHE [UUII  YYCHHUUECKUX  IPAKTUYECKUX  padboT
dbopMupyeTCs B BHJIE TEMATHIECKUX KOMIUIEKTOB U 00ECIIEYMBACTCS B pacueTe OJHOTO
KOMIUIEKTa Ha JBYX OOydYarommXcsa. |eMaTHdecKue KOMILIEKTH J1abopaTOPHOTO
000pyI0BaHUs IOJKHBI OBITh TOCTPOEHBI HA KOMIIEKCHOM MCIOJIb30BAHUH aHAJIOTOBBIX
1 IU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIHHBIX CHCTEM B BHUIE
1upOoBBIX JabopaTopuil.

OCHOBHBIMM LENSIMU M3y4eHHs (u3uku B 0O0HIEM 00pa30BaHUMU SABIISIFOTCS:

dbopMHupOBaHE WHTEpPECa M CTPEMJICHHUS OOYyJaroNMXCsl K HAyYHOMY H3YUYCHHIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYATbHBIX M TBOPUYECKUX CITOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUN O HAy4YHOM METOJe IMO3HaHus U (HopMupoBaHHUE
MCCJIEIOBATEIIHCKOTO OTHOMICHHSI K OKPYKAIOIIM SIBIICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yjbTaTa H3Y4YEHUS OCHOB
CTpPOCHHUS MaTepu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUEe YMEHUN OOBSCHATH SBJICHUS C MCHOJIB30BAHHEM (DU3UUYECKUX
3HAHWH ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopMupoBaHE TPEACTABIACHUH O poiau (U3UKA I Pa3BUTHSA  JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE TMPEICTABICHUH O BO3MOXHBIX cdepax Oymymied mpodeccruoHalIbHON
NEeATETBbHOCTH, CBA3aHHBIX C (PU3MUKOMU, TTOJTOTOBKA K JallbHEUIIIEMY OOYUYEHHIO B ATOM
HaTPaBIICHUU.

JlocTmkeHne OJTHUX IeJe OoOecreunBaeTCs pelIeHHEeM CIEAYIOIMNUX 3a1ad B
npol1iecce n3yueHus Kypca (pUu3MKu Ha YpOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETeHNE CUCTEMBbl 3HAaHUN 00 0O0mux (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TCOPHUAX, BKIIOYAS MEXAaHHUKY, MOJICKYJSAPHYIO (U3HUKY, DJICKTPOIUHAMUKY,
KBaHTOBYIO (PM3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMHupOBaHWE YMEHHI TPUMEHSITH TEOPETUUYECKUE 3HAHUS NI OOBSICHEHUS
Gu3NYeCKUX SABJICHUW B TPUPOAEC M JUIS TPUHATHS TPAKTHYCCKUX PEIICHHM
B IIOBCEJIHEBHOM >KU3HU;

OCBOEHHE CMOCOOOB pEIICHMs Pa3IMYHBIX 3a7ad C SBHO 3aJaHHOW (pu3mueckoi
MOJIENbIO, 3a71a4, TIOIPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/IaHue (PU3NUECKON MOJIENH,
COOTBETCTBYIOIIECH YCIOBHM 3a7]a4H, B TOM YHCJIC 3a/1a4 WHKEHEPHOTO XapaKTepa;

MOHUMaHue (PU3NUECKUX OCHOB U IPUHIIUIIOB JIEHCTBUS TEXHUIECKUX YCTPOUCTB |
TEXHOJIOTUYECKHX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIILYIO CPEY;



OBJIAJICHHE METOJAaMH CaMOCTOATENbHOTO IUIAHUPOBAHUS U MPOBEICHUS
(bu3NUEeCKUX HKCIIEPUMEHTOB, aHANIM3a U MHTEpIpeTaluu UHPOPMAILIMK, ONpPEeeICHUS
JIOCTOBEPHOCTH MOJTYYEHHOTO PE3yJIbTaTa;

CO3JJaHME YCJIOBHM JUIsi pa3BUTHS yMEHUH MPOEKTHO-UCCIIENOBATENbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE HHTEepeca K cepaM NpodhecCHOHATBHONU IESTENIbHOCTH, CBA3AHHOW C
(bU3UKOM.

B cootBerctBun ¢ tpedoBanusMu GPI'OC COO yrnyOneHHbIM YPOBEHb U3YUEHUS
ydeOHoro npeamera «Pu3nkay Ha ypOBHE CpETHEro OOIIero 00pa3oBaHusl BRIOUpaETCs
00y4aromuMucs, TUIAHUPYIOMIUMHA TPOAOKEHHE O00pa3oBaHUs MO CIENHATBLHOCTAM
(U3UKO-TEXHUYIECKOTO TTPOQHITSL.

OO61iee 4MCIIO YacoB, PEKOMEHJIOBAHHBIX I M3y4eHUs (pu3uku (yriryOJeHHbIN
ypoBeHb), — 340 yacoB: B 10 kiacce — 170 gacos (5 yacoB B Heneno), B 11 kinacce — 170
4acoB (5 4acoB B HEJIEIO).

[Ipemyiaraemeliii B iporpamme 1o Gu3ukKe nepeyeHb J1a00paTOPHBIX U MPAKTUUYECKUX
paboT sBNSETCS PEKOMEIOBAHHBIM, YUUTENh JeNIaeT BEIOOP MPOBEACHUS 1a00paTOPHBIX
paboT 1 ONBITOB C YYETOM MHJIMBUYAJbHBIX OCOOCHHOCTEN 00yYarommxcsl.

B mporpamme mo ¢Qusmke KaxAoro Kiacca MNpeasiaraercsa pe3epB BpPEMEHH,
OTBOJIUMBIN Ha BapUAaTUBHYIO YacTh MPOTPAMMBI, COJEpKaHUE KOTOPOU (hopMHUpyeTCs
y4JacTHHKaMU oOpa3oBaTelbHOTO Tmpolecca. Jlrobas pabodas mnporpamma J0JDKHA
HOJTHOCTBIO BKJIFOYATh B c€0sI coAepKaHUe JaHHOW MIPOrpaMMBbl 10 (PU3HKE.



COIEPKAHUE OBYYEHMUA

10 KUIIACC

Paszpnes 1. Hayunbiii MeTOA MO3HAHMSA NPUPOABI

®duszuka — ¢PyHIaMeHTalbHAsg Hayka o mpupoze. Haydnbiii mMeTon mo3HaHUS
Y METO/Ibl UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUN.

OKCIlepUMEHT U Teopus B Ipouecce Mo3HaHus mnpupoasl. HaOmoxenue
U DKCIIEPUMEHT B (hU3HKE.

CnocoObpl  u3MepeHus (U3MYECKUX BEIMYMH  (QHAJIOTOBBIE U ITU(POBBIC
MU3MEPUTEIIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHui GU3NYECKUX BETUUHMH (A0COMIOTHASI U OTHOCUTEINIbHASA).

MopnenupoBanue (U3MYECKUX SIBICHUH M MPOLECCOB (MaTepuaibHas TOYKa,
abCOJIIOTHO TBEPOE TEJO, HeaIbHasl KHUAKOCTb, UCAIbHBIN a3, TOUCUHBIN 3apsn).
I'mnore3a. ®U3MYECKU 3aK0H, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKAS] TEOPHS.

Ponp 1 mecto ¢pusuku B GOpMUPOBAHUU COBPEMEHHON HayyHOW KapTHUHBI MHpa,
B IIPAKTUYECKOU EATEIIBHOCTH JIFOACH.

Vuenuueckuii sxcnepumenm, rabopamopHule pabomsi, NPAKMUKyM

W3mepenune cuibl TOKa M HAMpPsHKEHUS B IEMH MOCTOSHHOTO TOKA MPH MOMOIIH
aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIHHBIX MPHUOOPOB.

3HakoMcTBO ¢ uU(ppoBoil naboparopuer mno Qusuke. Ilpumepsl u3MepeHus
(pu3MYECKUX BETUYMH MIPU TOMOIIY KOMIBIOTEPHBIX JAaTUNKOB.

Paznen 2. Mexanuka
Tema 1. Kunemamuxka

Mexannueckoe qBukeHre. OTHOCUTENbHOCTh MEXaHUYECKOT0 ABUKEeHUS. CucTteMa
OTCYETA.

[Ipsimast u oOpaTHas 3a1a4l MEXaHUKH.

Pannyc-BexkTop MaTtepuanibHON TOUKH, €ro MPOEKIIMKU Ha OCH CUCTEMbl KOOPUHAT.
Tpaexropus.

[Tepemerienue, CKOpPOCTh (CpEIHSSI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepuaJbHOW TOYKH, WX MPOEKIUH HA OCH CHUCTEeMbl KoopauHar. ClioxeHue
MIEPEMELIECHUMN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJUHENHOE [BUXKEHUE. 3aBHCUMOCTh
KOOPJAWHAT, CKOPOCTH, YCKOPEHHUS W IMyTH MATEPUAIIbHOM TOYKM OT BPEMEHU U HX
rpadukw.

CBobOomHOe maaeHUE. YCKOpeHHE CBOOOJHOTO TajaeHus. JIBWKEeHHWE Tela,
OpOIIEHHOTO MO YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUS
MaTepUaIbHOU TOYKU OT BPEMEHHU U UX rpaduKH.

KpuBonuneitnoe nuxeHue. JIBUKEHHWE MaTEPUATIBHONM TOYKH MO OKPYKHOCTH.
VYrnoBas u auHelHas ckopocTh. Ileprnon u gactora obparmenus. LleHTpocTpeMuTenpHOE
(HOpManibHOE), KacaTelbHOE (TAHTEHI[MAIbHOE) M IOJHOE YCKOPEHUE MaTepuabHOU
TOYKH.



TexHuueckue YCTpOfICTBa M TCXHOJIOTHUYCCKHEC ITPOUCCChI: CITUAOMCTP, IBHIXCHHC
CHaps10B, OCITHBIC, IICCTCPCHYATHLIC U PCMCHHLIC IICpEaAaIN, CKOPOCTHBIC J'II/ICI)TBI.

Jlemoncmpayuu

Mogenb CcHUCTEMBI OTCYETa, WJUIIOCTPALMSI KUHEMATHYECKUX XapaKTEPUCTHK
JIBUKCHMUS.

CrniocoObl uccneoBaHus IBUKEHU.

NnnrocTpatus npeaenbHOro nepexoaa u i3MepeHrue MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUN C UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3pesKeHHOM MIPOCTPAHCTBE.

HaGmonenne nBukeHHs Tena, OpOIIEHHOTO TMOJA  YIJIOM K TOPU3OHTY
U TOPU30HTANIBHO.

Hanpasnenue ckopocTH Mpu ABUKEHUHU IO OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHuEe TyTeH, TPAEKTOPHl, CKOPOCTEN ABUKEHHSI OJHOTO U TOTO K€ Tena
B Pa3HBIX CUCTEMaX OTCUETA.

Vuenuueckuii sxcnepumenm, 1abopamopHvle pabomol, NPAKMUKYM

N3ydeHne HEpaBHOMEPHOTO JBMKEHHS C 1IE€JIbIO OMNPENENCHUs] MIHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus Npu OPSIMOJMHEHHOM PaBHOYCKOPEHHOM JBHXKEHHUU TI0
HAKJIOHHOM MJIOCKOCTH.

Uccnenosanue 3aBUCUMOCTH IMYyTH OT BPEMEHU ITPU PaBHOYCKOPEHHOM JIBH>KCHHH.

N3Mmepenue yckopeHus CBOOOAHOTO MaJeHUsl (PEKOMEHJOBAHO MCIOJIb30BAaHUE
1upoBoit TabopaTopun).

N3ydenue nBuxkeHUs Tejia, OPOILIEHHOTO TOPU3OHTAIbHO. [IpoBepka ruUmoTess
0 MPSMON MPOMOPIIMOHATBHON 3aBUCUMOCTH MEXKY NaJIbHOCTHIO MOJIETa U HAYaJIbHOU
CKOPOCTBIO Tea.

N3yyeHue 1BUKEHUS Tejla M0 OKPYKHOCTH C HOCTOSSHHOM MO MOJTYJIFO CKOPOCTHIO.

Uccnenosanue 3aBUCUMOCTH Tiepuoaa oOpalieHuss KOHUMYECKOro MasiTHUKA OT €ro
apaMeTpoB.

Tema 2. /lunamuxa

IlepBpii  3akoH Hprotona. HWMHepumanbHbie cuctemsl ortcueta. [IpuHumn
oTHocuTenbHOCTH ['anmunes. HewHepuuanbHble CHCTEMBI OTcYeTa (OINpejesieHue,
MIPUMEPBHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu Cuil.

Bropoii 3akoH HeroTOHA 1J1s1 MaTEpUaIbHON TOUYKMU.

Tpernii 3akoH HproTOHA 111 MaTepUalbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHs. DKBHUBAJICHTHOCTh I'PABUTALMOHHOW M WHEPTHOU
MAaccChl.

Cuna TskecTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO MAZCHHsSI OT BBICOTHI HAJ
MOBEPXHOCTHIO MJIAHETHI U OT reorpaduueckoi mupoThl. [[BrkeHrne HeOECHBIX TEN U UX
cnyTHUKOB. 3akoHbl Kemiepa. IlepBas kocMudeckas CKOpOCTb.



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

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUsI CKOJBXEHUSI U CUJIa TPEHHS TOKOSL.
Koaddumument tperns. Cuna conpoTHUBICHUS MPY IBIKSHNUN TEJIa B )KUIKOCTH WJIH Ta3e,
€€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHUTEILHOTO JIBHYKEHUSI.

Hasnenue. ['uapocrarnueckoe aapienue. Cuia Apxumena.

Texanueckue ycTpoicTBa U TEXHOJIOTHUECKHE TPOIIECCHI: MOAIIUITHAKY, IBUKCHUE
MCKYCCTBCHHBIX CITyTHHUKOB.

Jlemoncmpayuu

HaGnronenue ABvKEHUS Tel B MHEPIHUAIBHBIX M HEHMHEPIMAIBHBIX CHCTEMaXx
oTcyeTa.

[IpuHIUIT OTHOCUTELHOCTH.

Kauenue aByX MUIMHAPOB WK IIAPOB Pa3HON MACCHI C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEBHO HEMHEPIUATILHON CUCTEMBI OTCYETA.

CpaBHeHHE PaBHOAECHCTBYIOIIEH MPHUIIOKEHHBIX K TEIIy CHJI C MPOU3BEICHUEM
MacChl TeJla Ha €r0 YCKOPEHHE B MHEPIUAIIbLHON CUCTEME OTCUETA.

PaBeHCTBO cuJ1, BOHUKAIOIIMX B PE3YJIbTATE B3AUMOACICTBHS TEIL.

N3mepenune macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec tena npu yckOpeHHOM MOIbEME U TAJICHUH.

[{enTpoOexKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS TIOKOS1, KAUEHUS U CKOJIBKCHUSI.

Vuenuueckuii sxcnepumenm, rabopamopHusle pabomol, NPAKMUKYM

N3mepenne paBHOMEHCTBYIOMIEH CHUJI TIPH JABUKEHUU OpyCKa MO HAKJIOHHOM
IJIOCKOCTH.

[TpoBepka rumore3sl 0 HE3ABUCUMOCTH BPEMEHH JBUKEHUS OpyCKa M0 HAKJIIOHHOM
IJIOCKOCTHU Ha 33/IaHHOE PACCTOSIHUE OT €r0 MAacCHhI.

UccnenoBanue 3aBUCUMOCTH CHJI  YHOPYrOCTH, BO3HUKAIOIIUX B MPYKHUHE
1 PE3UHOBOM 00pasIle, OT ux AedopMarium.

N3yyeHne NBUKEHUS CUCTEMBI TEJl, CBI3aHHBIX HUTBIO, IEPEKUHYTOW Yepe3 JIETKUI
OJIOK.

N3mepenune koddduimeHta TpeHUsT MO BEJIMYMHE YTIOBOTO Kod(duimeHnrta
3aBucUMOCTH Frp(N).

UccnepoBanue ABMXKEHUS OpycKa MO HAKIOHHOM IJIOCKOCTH C MEPEMEHHBIM
K03 PULIEHTOM TpEeHUSI.

N3ydenue nBuxKeHUs rpy3a Ha Baly ¢ TPCHHUEM.

Tema 3. Cmamuxka meepoozo mena

AGcomoTHO TBepaoe Temno. [locTynaTenbHOE U BpaliaTeIbHOE JBUKEHUE TBEPAOTO
Teaa. MOMEHT CHJIbl OTHOCHUTEIHHO OCH BpameHus. Ilmedo cuibl. CloxkeHHe CHI,
PWIOKEHHBIX K TBepAoMYy Teny. LleHTp TsbkecTn Tena.

Yca0Bus paBHOBECHS TBEPIOTO TENA.
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YcroitunBoe, HEYCTOMUHUBOE, O€3pa3IMUHOE PAaBHOBECHE.
TexHuueckue  yCTpOMCTBA M TEXHOJIOTMYECKME  IPOLECCHI:  KPOHIUTEWH,
CTPOMTENBHBIN KPaH, PEIIETYATHIE KOHCTPYKIUU.

Jlemoncmpayuu
VY ciioBusi paBHOBECHS.
Buner paBHOBECHS.

Vuenuueckuii sxcnepumenm, nrabopamopnvie pabomul, RPAKMuKym
HccenenoBanue yCcaoBUi paBHOBECHS TBEPAOTO Tea, UMEIOIIETO OCh BPAILLEHUS.
KoncTpynpoBanne KpOHIITENHOB U PaCUET CUII YIIPYTOCTH.
N3ydenune ycTONYMBOCTH TBEPAOIO TENA, UMEIOIIETO ILUIONaAb ONOPBI.

Tema 4. 3axkonvl coxpanenus 6 MexaHuke

Nmnynbc MarepralbHOW TOYKH, CHCTEMBI MaTE€pUAJbHBIX TOYeK. LleHTp macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. Teopema O ABUKEHUU LIEHTPa Macc.

Nmitynbc cuitbl 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT nmnynbca MaTepuagbHON Touku. [IpencraBienue o COXpaHEHUH MOMEHTA
MMITYJIbCA B IEHTPAIBHBIX MOJIAX.

PaGora cunpl Ha MamoM U Ha KOHEYHOM mepeMmenieHuu. ['paduueckoe
MpeJCTaBICHHE PaOOThI CUIIBI.

MOIIHOCTH CHUJIBL.

Kunetnueckass »Hepruss MarepuaibHOW TOYKU. Teopema 00 HU3MEHEHHUH
KUHETUYECKON YHEPTUU MATEPUATIBHON TOUKHU.

[loreHunanbHple W HENOTCHIMAJbHbIE CUibl. [loTeHnumanbHas  SHEpPTrUs.
[ToTenmuanpHas sHeprus ynpyro aedopmupoBaHHOW mnpyxkuHbl. [loTeHnnampHas
SHEprus Tejia B ONHOPOJHOM I'paBUTAllMOHHOM TMoJie. [loTeHnmanbHas sHeprus tena B
IPaBUTAIIMOHHOM TIOJIE OJHOPOJIHOTO IIapa (BHYTpH W BHE mapa). Bropas kocmudeckast
CKOpPOCTh. TpeThst KOCMUYECKasi CKOPOCT.

CBsi3b paOOTHl HEMOTEHIIMATBHBIX CHJI C M3MEHEHHEM MEXaHMUYECKOW JHEPruH
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOI YHEPTUH.

Ypyrue v Heynpyrue CTOJIKHOBEHUSL.

VYpaBuenne bepHymm s WACaTbHOW JKUIKOCTH KakK CJIEICTBHE 3aKOHA
COXpaHEHHSI MEXaHUYECKOMN IHEPTHUHU.

TexHHuecKkne yCTpOMCTBA M TEXHOJIOTUYECKHUE IMPOLECCHI: JIBUKECHHE PaKET,
BOJIOMET, KOTIep, MPY>KUHHBIA MUCTOJIET, TUPOCKOM, (UTYpHOE KaTaHWE Ha KOHbKAX.

Jlemoncmpayuu
3aKOH COXpaHEHUs UMITYJIbCA.
PeakTuBHOE NBUIKCHUE.
HN3mepenne MOIHOCTY CUJIBI.
N3MeHeHue sHepruu Tena npy COBEPIICHUN PabOTHI.
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BzanmHble nipeBpallieHrs] KWHHETUYECKOW Y TOTEHIUATIbHOW SHEPT U ITPU JIEUCTBUU
HA TEJIO CHJIBI TSHKECTU U CUJIBI YIIPYTOCTH.
CoxpaHeHue SHEPTUH MPU CBOOOTHOM IaJICHUU.

Vuenuueckuii sxcnepumenm, 1abopamophuie pabomul, RPAKMUKYM

N3mepenue umiysbca Teia 1o TOpPMO3HOMY Iy TH.

N3mepenuie cuiibl TSI, CKOPOCTH MOEIIH SJIEKTPOMOOUIISE 1 MOIITHOCTU CHJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHUJIBIL.

HccnenoBanue coxpaHeHUs: UMITYJIbCA TIPU YIIPYTOM B3aUMOJIEHCTBHH.

N3mepeHrie KWHETUYECKOM YHEPTUU Tella 10 TOPMO3HOMY Iy TH.

CpaBHEHHE M3MEHEHHUsI TMOTECHIMAIBHON SHEPTrUU MPY>KUHBI C PabOTON CHIIBI
TpEHHUSL.

Omnpenenenrie paboThl CUIIbI TPEHUS MPU IBUXKEHUU TeJia M0 HAKJIOHHOMW TIOCKOCTH.

Pa3znes 3. Mosiekyasipaasi pu3nka 1 TepMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE MOJOXKEHUST MOJIEKYJIsipHO-KMHeTHuueckoi Teopuu (MKT), ux onbiTHOE
obocHoBanue. Juddysus. bpoyHOBCkOoe  ABWKEHHE.  XapakTep  JABMKCHHS
Y B3aUMOJICMCTBUS 4aCcTHIl BemecTBa. MoJiesin CTPOEHHUS ra30B, )KUIAKOCTEN U TBEPABIX
Tl U OOBSCHEHHE CBOMCTB BEIIECTBa Ha OCHOBE ATUX Mojeneid. Macca u pa3mepsl
mouiekyJ (atomoB). KonnuectBo Bemectsa. [locTostHHas ABorapo.

TeroBoe paBHOBecue. Temmepatypa u crocoObl ee wusMmepenus. Illkama
temneparyp Llenscus.

Mogenp uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOU TEOPUM: YACTHIIBI rasa
JIBUKYTCSI Xa0TUYECKUA U HE B3aUMOJICMCTBYIOT JIPYT C APYTOM.

l'azoBeie  3akoHbl.  YpaBHeHue MenneneeBa—Knamnelipona.  AGconroTHas
temriepatypa (mkana Ttemneparyp KenbBuna). 3akon JlameTona. W3omporieccs B
UJeabHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpencraBieHue
M30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXIy JNABICHUEM M CPEIHEW KMHETHYECKOM JHEPTUEW IMOCTYyNAaTEIbHOIO
TEIJIOBOTO JIBUJKEHUS MOJIEKYJ UI€aJIbHOrO ra3a (OCHOBHOE YpaBHEHUE MOJIEKYJIIPHO-
KHHETUYECKOW TEOPUU UEaTIBbHOIO rasa).

CBsi3b a0COJIIOTHOM TeMrmepaTrypbl TEPMOJMHAMUYECKOW CHUCTEMBI CO CpEIHEH
KUHETUYECKOUN YHEPTUEN MOCTYNATEIbHOTO TEIIOBOTO ABUKEHUS €€ YaCTHII.

TexHudyeckue yCcTporucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: TEPMOMETP, OapomeTp,
MOJyYEHNE HAHOMATEPHUATIOB.

Jlemoncmpayuu
Mopenu IBUKEHUS YaCTHUIL BEILIECTBA.
Mopenb 6pOyHOBCKOTO JBUKEHUS.
Buaeoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBUXKCHHUS.
Hubdysus KUIKOCTEH.
Mogens onbita llTepHa.
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[IpuTspkeHrEe MOJTEKYIL.
Monenu KPUCTaUTMYECKHIX PEIIEeTOK.
Habmoienue u uiccneaoBanme H30MpoIECcCOB.

Vuenuueckuii sxcnepumenm, 1abopamophuie pabomul, RPAKMUKYM

HccnenoBanue nporecca yCTaHOBJICHHS TEIIOBOIO PaBHOBECHS MPHU TEMII00OMEHE
MEKly TOpSYEH U XOJIOJHOM BOJOM.

N3yuenne wu30TEpMUYECKOrOo mporecca (PeKOMEHJOBAaHO  HCHOJIb30BAHHE
1udpoBoii 1a00paTopun).

N3yyeHnne n30XopHOTO Mporecca.

N3yuenue nzobapHOro mporecca.

[IpoBepka ypaBHEHUSI COCTOSIHHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mauiunbl

Tepmonunamuueckas (TJl) cucrema. 3amaHve BHEUIHUX  YCJIOBHM s
TEPMOJUHAMHUYECKON CHCTEMBI. BHemHume u BHyTpeHHHME mnapameTpsl. llapamerpsr
TEPMOJUHAMHYECKON CHUCTEMBI KaK CpPEAHUE 3HAUYECHUS BEJIMYHMH, OMHUCHIBAIOIINX €€
COCTOSIHHE Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe  Hauamo  TepMOAMHAMHUKHU. Camonpou3BoibHasg  pellakcanus
TE€PMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PAaBHOBECHIO.

Mopaenp uaeanbHOro rasa B TEPMOAMHAMHUKE — CUCTEMa YpaBHEHMI: ypaBHEHHE
MenneneeBa—KnaneipoHa © BBIPAKEHHE JUII BHYTPEHHEHW DJHEPruu. Y CIOBUSA
MPUMEHUMOCTH 3TOW MOJENM: HU3Kasl KOHLIEHTPAIUsl YaCTHUILl, BBICOKUE TEMIIEPATYPBHI.
BripakeHue 1 BHyTPEHHEN YHEPTUHM OJJTHOATOMHOT'O HICAIBHOTO Ta3a.

KBa3zucrarnueckue u HeCTaTUYECKHUE MTPOLIECCHI.

OnemeHTapHasi pabota B TepMoJauHaMUKe. Bpramcienue paboTel 1mo rpaduky
npouecca Ha pV-auarpamme.

Teronepenayda kak cCnocod M3MEHEHUS! BHYTPEHHEN SHEPTHH TEPMOIMHAMUYECKON
cucTeMbl 0e3 coBepileHus: padoThl. KoHBEKIUS, TEMIONPOBOJHOCTD, U3TyUEHHE.

KommmuectBo Temnotsl. TennoemMkocTs Tena. Y aenpHast 1 MOJISIpHAS TETUIOEMKOCTH
BeIllECTBA. YpaBHeHHEe Maiiepa. YaenpHas TemjaoTa cropaHus ToruivMBa. Pacuer
KOJIMYECTBA TEIJIOTHI NpH Temtonepeaaye. [lonstue 06 annadbaTHoM mporiecce.

IlepBbiii 3akOH TEpMOAMHAMUKU. BHyTpeHHss sHeprus. KoiandecTBO TEIUIOTHI
1 paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEU SHEPTUU TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3aK0H TEPMOAMHAMUKHU JUIsI PABHOBECHBIX IPOLIECCOB: 4Y€pe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHUCTEMbl MPOXOIUT €AUHCTBEHHAs
aguabarta. AGCONIOTHAS TeMIIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKHU [IJIi HEPABHOBECHBIX IPOILECCOB: HEBO3MOMKHO
nepeaaTh TEINIOTY OT Oojiee XOJIOAHOTO Tejia K Oojiee HarperoMy 0e3 KOMIIEHCAIMU
(Knaysuyc). HeobpatuMocTs IpUpOAHBIX MPOLECCOB.

[Tpunuune! nectus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KITJI. ukn Kapho.
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DKOJIOTUYECKHE aCMEeKThl HCIOJIb30BaHUS TEIUIOBBIX JBUrarenei. TermnoBoe
3arpsi3HEHHE OKPY>KAIOIIEH Cpe/Ibl.

TexHuyeckne yCTpPOWCTBA W TEXHOJOTHYECKUE TMPOLECCHl:  XOJOJUIIbHUK,
KOHJUITMOHED, TU3EIbHBIA U KapOIOpaTOPHBINA ABUTATEINU, TapoBas TypOrHA, MOTyUYEeHUE
CBEPXHHM3KHX TEMIIEpaTyp, YTHIM3AIUS «TETUIOBBIX» OTXOJOB C MCIOJb30BaHUEM
TEIJIOBOTO HAcoca, YTWiIM3alusg OWOOPTraHMYECKOTO TOIUIMBA JJisi  BBIPAOOTKH
«TETIOBOI» U 3JICKTPOIHEPTUH.

Jlemoncmpayuu
N3MeHeHue TeMnepatypsl py ainabaTHIeCKOM PaCIIMPECHHH.
Bo3nymnoe orauso.
CpaBHeHHE yIeJIbHBIX TEINIOEMKOCTEH BEIIECTB.
CnocoObl M3MEHEHUS BHYTPEHHEH YHEPTUH.
HccnenoBanue aguabaTHOTO IIpoIiecca.
KomnsroTepHbie MOACIIH TEIJIOBBIX IBUTATENCH.

Vuenuueckuii sxcnepumenm, rabopamopHsle pabomol, NPAKMUKYM

N3mepenne yaenbHON TEMI0EMKOCTH.

Hccnenosanue mpoiecca OCTbIBAHUS BEIIECTBA.

UccnenoBanue annabaTHOTO Tpolecca.

N3yueHne  B3aMMOCBSI3M  DHEPIrUM  MEXKMOJICKYJIIPHOTO  B3aUMOJACHCTBUS
Y TeMIepaTypbl KUTICHUS KUJIKOCTEH.

Tema 3. Azpezamnsie cocmoanus eeujecmea. Pazoewvle nepexool

[TapooOpazoBanue u KoHueHcanus. VcnapeHue u KumneHue. YenbHas TerioTa
napooOpa3zoBaHusl.

HacelieHHble 1 HeHAchIlleHHbIe Tapbl. KauecTBeHHAss 3aBUCUMOCTH TJIOTHOCTH
M JaBJICHUS] HACBIIIEHHOTO Mapa OT TeMIlepaTypbl, UX HE3aBUCUMOCTh OT O0BbeMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATYPhl KUTICHUSI OT JJABJICHUS B KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEbHAS BIAXKHOCTb.

TBepnoe teno. Kpucramnumueckue u amopdHbie Teina. AHHU30TPONHUS CBOWCTB
KpuctaiyioB. IlnaBneHne u  KpucTauM3auus. YAelbHass TEIUIOoTa IUIABJICHUS.
CyOnumarusi.

Hedopmanmu TBepaoro tena. Pactsokenue m ckatue. Casur. Moayns Onra.
[Ipenen ynpyrux nedopmanui.

TenmoBoe pacliMpeHUe KUIKOCTEHM U TBEPIbIX TeJ, OOBEMHOE W JIMHEHHOE
pacmpenre. AHTapMOHHM3M TEIUIOBBIX KOJICOAHWW YaCTHUI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa3zoBbIX Epexoaax.

YpaBHeHUE TEII0BOTO OajaHca.

[ToBepxHocTHOoe HaTshKeHHE. Ko0d(pGUIMEHT MOBEPXHOCTHOTO  HATSIKEHUS.
Kanunnspasie sBieHus. JlaBineHue MoJ HCKPUBJICHHOW IMOBEPXHOCTHIO >KHUJIKOCTH.
®opmyia Jlannaca.
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TexHuueckue YCTPOﬁCTBa N TCXHOJIOTHYCCKHUEC IPOLECCChI: JXUIKHUC KPpUCTAJIIbI,
COBPCMCHHBIC MaTCpHaJIbl.

Jlemoncmpayuu
TerioBoe pacimmpeHue.
CBoiicTBa HACKIIIICHHBIX TapOB.
Kunenue. Kunenue rnpy moHM>KEHHOM JABIICHUU.
N3mepenue cuiibl TOBEPXHOCTHOTO HATSXKEHMUS.
OmnbITEI ¢ MBUTHHBIMH TNICHKAMH.
CmauuBaHueE.
Kanunnapusie siBieHus.
Mojenn HEeHbIOTOHOBCKOM KUAKOCTH.
CnocoObl U3MEPEHUS BIIAKHOCTH.
UccnenoBanue HarpeBaHus U MIaBJICHUS KPUCTATUIMUYECKOTO BEIECTBRA.
Bunbl nedopmarnimii.
Habnronenue manbix nedopmanuii.

Vuenuueckuii sxcnepumenm, nrabopamopnvie pabomul, RPAKMuKym

N3ydenune 3akOHOMEPHOCTEN UCTTAPEHNS KUIKOCTEH.

W3mepenne yaenbHON TEIIOThI IUIABJICHUS JIb/A.

N3ydeHune CBOMCTB HACBIIIEHHBIX TAPOB.

W3mepenne aOCONMIOTHOM BIAQXKHOCTH BO3JyXa M OIIGHKA Macchl IapoB
B [TIOMEUICHUHU.

N3mepenne kordpuimerTa noBepXHOCTHOTO HATSKEHUSI.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH iepopMaliii pe3nHOBOro o0pasia oT MPHUII0KEHHOM
K HEMY CHJIBL.

Paznen 4. DuekTpoauHaMuKa
Tema 1. dnekmpuueckoe none

OneKkTpu3alnuss Tel W €€ TMPOABICHUS. OIeKTpudeckuil 3apsn. JBa Buma
ANEKTPUYECKUX  3apsAaoB. [IpOBONHMKH, AUANEKTPUKHM U MOJYNPOBOJHUKHU.
DJIeMEHTapHbBIN 3JIEKTPUUECKUN 3apsi. 3aKOH COXPAHEHHUS JIIEKTPUUECKOTO 3apsia.

B3aunmoneiictBue 3apsanoB. Toueunsle 3apsanbl. 3akoH KyioHa.

DnekTpuueckoe noJie. Ero geiicTBre HA AIEKTPUUYECKUE 3aPsibl.

HanpsixeHHOCTH dnekTpudeckoro nodist. [IpoOusiii 3apsn. JIuaun HanpsKeHHOCTH
3AEKTpUYEcKOoro nosist. OAHOPOAHOE HIIEKTPUUECKOE TOJIE.

[ToTeHUUAIBHOCTh ~ JJIEKTPOCTATHYECKOTO  MOJisl.  Pa3HOCTP  MOTEHUMANIOB
u HanpsbkeHue. [loTeHumanbHass SHeprusi 3apsga B AICKTPOCTATUUECKOM TIOJIE.
[ToreHuman »aeKTpoCcTaTHUECKOro Mojs. CBsA3b HANPSHKEHHOCTH TOJISI U Pa3HOCTU
MOTEHIIUAJIOB  JUISL  DJIGKTPOCTAaTHYECKOro mojis  (Kak  OJHOPOJHOTO, TakK H
HEOJHOPOHOTO).

[TpuHIMT CyNIEpIO3ULINY AITEKTPUUECKUX MOJIEH.
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ITone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOM cdepbl. [lore
PaBHOMEpPHO 3apsbKeHHOro 1o oObeMy 1mapa. I[lone paBHOMepHO 3apsKEHHOU
OCCKOHEYHOM  IIOCKOCTH. KapTuUHBI JUHUN  HANpsSHKEHHOCTH  3TUX  TOJIeH
Y DKBUITOTEHIUAJIBHBIX TOBEPXHOCTEM.

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

JIM3IIEKTPUKN B 3JEKTPOCTATUYECKOM MoJie. [u3iieKkTprudeckass NpOHUIAeMOCTh
BEIECTBA.

Konpencarop. DJEKTpOEMKOCTh KOHJEHCATopa. JIEKTPOEMKOCTb  IIOCKOTO
KOHJIEHCATOpA.

[TapamiensHOE coenuHEeHHE KOHIeHcAaTopoB. llocienoBarenbHOE coenuHEHUe
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHIEHCATopa.

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

TexHuueckue yCTpPOWCTBA M TEXHOJOTHYECKME IPOLECCHL:  AIEKTPOCKOI,
AIIEKTPOMETP,  DJIEKTPOCTATUYECKAsh  3allliTa,  3a3eMJICHHUE  AJIEKTPONpHUOOpOB,
KOHJIeHcaTophl, TeHepaTtop Ban ae ['paada.

Jlemoncmpayuu

Y CTpONCTBO ¥ TPUHLIAI JEHCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE TI0JIE 3aPSKEHHBIX [IAPUKOB.

DIEKTpUYECKOE MOJIE JBYX 3aPSKEHHBIX TUIACTUH.

Monens anekTpoctarnyeckoro reuepatopa (Bau ne I'paada).

[IpoBOAHMKH B DIEKTPUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpONCTBO U AEUCTBUE KOHJAEHCATOPA TOCTOSTHHOM ¥ IEPEMEHHOU EMKOCTH.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IJIOMIAA IUIACTHH,
PACCTOSIHUS MEXY HUMH U TUAJIEKTPUIECKON IPOHUIIAEMOCTH.

DHeprus AIEKTPUYECKOTO MOJIS 3apKEHHOT0 KOHAEHCATOPA.

3apszika 1 pa3psiika KOHJIEHCATOpa Yepe3 pe3UCTop.

Vuenuueckuii sxcnepumenm, 1abopamopHsle pabomol, NPAKMUKYM

OneHka cu B3auMOJICHCTBUS 3apSXKEHHBIX TEJT.

HaGnronenue mpeBpailieHusi YHEPTrUU 3apsHKEHHOTO KOHJIEHCATOpa B DHEPTHIO
M3IIy4YEeHHS CBETOIMO/A.

N3yueHune npoTekaHus TOKA B LIEMH, COAEPIKAIIEH KOHIEHCATOP.

Pacnpenenenrie pa3HOCTH MOTEHIMAIOB (HAMPSKEHHS) MPU MOCIIEI0BATEIIbHOM
COEIMHEHUU KOHJICHCATOPOB.

WccnenoBanue pa3psaa KOHIEHCATOPA Yepe3 pE3UCTOP.

Tema 2. Ilocmoannbslii 31eKmpuyeckuil mokK

Cuna Toka. [ToCTOSIHHBIN TOK.

VYcnoBust CyliecTBOBaHUS MOCTOSSHHOTO AJIEKTPUYECKOro ToKa. McTouHukM ToKa.
Hanpsixenue U u DJIC E.

3akoH OMa J1sl yyacTKa LeMu.
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DNEKTPUUECKOE CONPOTUBJIECHHE. 3aBHUCHUMOCTb CONPOTHUBJIEHHSI OJHOPOIHOIO
OPOBOJHMKA OT €ro JUIMHbBI M IUIOIIAJU IOMNEpPEYHOI0 CEeYEeHMs. Y JeNbHOe
COIIPOTHBIICHUE BEILIECTBA.

[TocnenoBarenbHOE, MapajljIeIbHOE, CMEIIAHHOE COETUHEHNE IPOBOIHUKOB. PacueT
pa3BeTBICHHBIX eKTprueckux menei. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MomHOCTh  3JIEKTpUYECKOro ToKa. TemmoBas MOIIHOCTh, BbLAENseMas Ha
pe3ucrope.

OJIC u BHyTpeHHEE CONPOTHUBJICHUE MCTOYHHMKA TOKAa. 3aKOH OMa ISl MOJHOM
(3aMKHYTOI) 3JIEKTpUUECKOH 1eny. MoITHOCTh UCTOYHHMKA TOKa. KopoTkoe 3aMbIkaHue.

KoHaeHcaTop B 11enH MOCTOSTHHOTO TOKA.

TexHHuecKre yCTpOICTBA U TEXHOJIOTMYECKUE MTPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTar, CYETUHK IEKTPUUECKON SHEPTHUH.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAPSKEHMUS.

UccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA OT HAMPSDKEHUS IS PE3UCTOPA, JIAMITbI
HaKaJMBaHUs U CBETOAMOA.

3aBUCUMOCTH CONPOTUBIICHUS TWJIMHAPUYECKUX TPOBOITHUKOB OT JJIMHBI, IIOIIAIHA
MONEPEYHOTO CEUEHUs U MaTepuaa.

Hccnenoanne 3aBUCUMOCTH CUJIbI TOKAa OT CONPOTHUBJIEHUS MPU MNOCTOSIHHOM
HaIpsHKEHUU.

IIpsimoe m3mepenue DJIC. KopoTkoe 3amblkaHUE TajlbBAHMYECKOTO DJIEMEHTA
U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

CnocoObl coeMHEeHNs UCTOYHUKOB Toka, DJ{C GaTapei.

UccnenoBanue pa3HOCTH TOTEHIIUAIOB MEXK Y MOJIFOCAMU UCTOYHUKA TOKA OT CUJIBI
TOKa B IICTH.

Vuenuueckuii sxcnepumenm, 1a60pamopHsle pabomul, NPAKMUKYM

HccnenoBanne CMEIIaHHOTO COESIMHEHUS PE3UCTOPOB.

N3mepenune yaeapHOoro COpoTHUBIICHUS IIPOBOIHUKOB.

UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAMPSHKEHUS JJTs1 JIaMIThl HaKaTMBaHMUSI.

YBenudeHue npejesia u3MepeHus amnepMerpa (BoJabTMETpa).

Namepenune I/IC 1 BHYTpEHHET0 CONMPOTUBIICHUS UICTOYHHKA TOKA.

UccnenoBanne 3aBucumoctd I/[C rambBaHMYECKOrO 3JIEMEHTAa OT BPEMEHH IMpHU
KOPOTKOM 3aMbIKaHHH.

UccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXK/TY IMOJI0CAMU UICTOUHHKA TOKA OT CHJIBI
TOKa B IICTIH.

UccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunulx cpeoax

DJIeKTpUYECKasi MPOBOJUMOCTD Pa3JIMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOIUMOCTh
TBEpPJIbIX METAJUIOB. 3aBUCHUMOCTh COINPOTHUBIICHHS METAUIOB OT TEeMIEpaTyphl.
CBepXnpoBOIUMOCTb.
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OnexkTpuyeckud TOK B Bakyyme. (CBOHCTBa  DJIEKTPOHHBIX  ITy4YKOB.

[TonynpoBonuuku. CoOCTBEHHAsI M IPUMECHAs! TPOBOAUMOCTh MOJIyTIPOBOIHHUKOB.
CaoiictBa p—n-nepexona. [lomynpoBogHUKOBEIE TPUOOPEI.

DNEeKTpUYECKUA TOK B DJIEKTPOJIMTAX. OJEKTPOJMTHYECKAs JUCCOLMALMS.
OnekTpoini. 3akoHbl Dapajes i FIACKTPOJIn3a.

DnexkTpuyeckuid TOK B rasax. CamMOCTOSTENbHBIA U HECAMOCTOSITENIbHBINA pa3psil.
Pa3nuuHbIe TUIIBI CaMOCTOSTENBHOTO paspsaa. Momnnus. [1nazma.

TexHHUecKre yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHHUE: ra30paspsiAHbIC JIAMIIbI,
AIIEKTPOHHO-JTy4YeBasi TPyOKa, MOJYyHPOBOJHUKOBBIE MPHOOPHI: IUOI, TPAH3UCTOD,
¢oroanona, CBETOAMOJ, TrajdbBaHUKA, papUHUpPOBAHHE MEIHU, BBIIIABKA AFOMHMHUA,
ANEKTPOHHAsE MUKPOCKOIIHS.

Jlemoncmpayuu
3aBUCHUMOCTb COITPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.
[TpoBOAMMOCTB JIEKTPOJIUTOB.
3akoHbI 3neKTposn3a Papajes.
HckpoBoii pa3psia 1 MpOBOAUMOCTD BO3AyXa.
CpaBHEeHUE TPOBOAMMOCTH METAIIJIOB U MOJTYITPOBOJHUKOB.
OIHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Vuenuuecxuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM
Hao0nronenue snexrposusza.
N3mepenue 3apsiga 0JHOBaJIEHTHOTO HOHA.
HccnenoBanue 3aBUCHMOCTH COTPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU AUOA.

DuU3HYeCKUN NPAKTUKYM

CnocoObl u3MepeHus: (HU3NYECKUX BEIMYMH C HCHOJIB30BAHHEM AHAJIOTOBBIX U
U(GPOBBIX HU3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOJIOTHBIE W OTHOCHUTEJIbHBIC MOTPEIIHOCTH H3MEpPEHUN (HU3NUECKUX BEIUYMH.
OueHka rpaHul NOTPEUIHOCTEN.

[IpoBeneHNEe KOCBEHHBIX M3MEPEHHM, UCCICAOBAHUI 3aBUCUMOCTEH (DU3UYECKUX
BEJIMUMH, TPOBEPKa TMPEIJIOKEHHBIX TruUnore3 (BbIOOp u3 paboOT, ONHUCAHHBIX
B TEMaTUYECKHX paszenax «YUYeHHUYECKHUH OHKCIEPUMEHT, J1abopaTopHbie padoTHI,
MIPAKTUKYM»).

MexknpeaMeTHbIe CBA3H

Nzydenne kypca ¢pusuku yriayOsiaeHHOro ypoBHs B 10 kiacce OCyIIeCTBISETCS C
Y4ETOM COJIEPKaTEIbHBIX MEKIIPEAMETHBIX CBSI3EeH ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH,
XUMHH, Teorpaduy U TEXHOJIOTHH.

Mesxcnpeomemmusie nonamus, ceA3AHHBIE C U3YYEHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, HAYUYHBIN (aKT, TUMIOTE3a, (PU3MUecKas BEIHUMHA, 3aKOH, TCOPHS,
HaOJI0/ICHHE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, H3MEpPEHUE, MOrPEIIHOCTH
U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, I POBas Ta00PaATOPHSI.
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Mamemamuxa: Pemenue cuctembl ypaBHeHui. JluneitHas ¢yHKiuys, napabdodna,
rurnepOona, ux rpaduku u cBoricTBa. TpuroHomerpudeckrue QyHKIUH: CHHYC, KOCHHYC,
TAQHT€HC, KOTAHIC€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOpsl M uxX
MPOEKIMH Ha OCH KOOPJMHAT, CJI0KEHHE BEKTOPOB.

Buonozua: mexanudeckoe [BIKEHHE B JKMBOW mpuponae, auddysus, ocMmoc,
TEIUIOOOMEH J>KMBBIX OPraHM3MOB, TEIUIOBOE 3arps3HEHHE OKpY)KAIOIIEeH Cpepl,
yTHUIM3alusg ~ OMOOPraHMYEeCKOro  TOIUIMBA I BBIPAOOTKH  «TETIOBOID)
U 3JICKTPOIHEPTUH, MTOBEPXHOCTHOE HATSHKCHHE M KANMWUISIPHBIE SBICHUS B MPHUPOJE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOIIb
BEIIIECTBA, MOJISIPHAs Macca, MOIy4eHnEe HAHOMATEPUaIOB, TEIUIOBbIE CBOWCTBA TBEP.IBIX
TeN, XUAKOCTEH M Ta3oB, >KUIKHE KPUCTAIUIBI, DJIEKTPHUUYECKHE CBOICTBAa METAJUIOB,
AIIEKTPOJIUTUYECKAS TUCCOIMAIINSA, TaTbBAHNKA, DIIEKTPOHHAS MUKPOCKOTIHS.

T'eozpaghus: BaxxHOCTh BO3TyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozua: npeodbpazoBaHuE TBMKEHHUA C HUCIIOJIB30BAHHEM MEXaHHU3MOB, YUET
CYyXOro W JKHJIKOTO TPEHHUS B TEXHHUKE, CTaTHUECKHE KOHCTPYKIUHU (KPOHIITEHH,
penieTyaTbie KOHCTPYKITUH ), UCIIOJIb30BAHNE 3aKOHOB COXPAHEHUSI MEXaHUKHU B TEXHUKE
(TMpoCKOI, BOJIOMET U APYTHE), IBUTaTeIb BHYTPEHHETO CrOpaHus, apoBas TypOuHa,
OBITOBOM  XOJNOAWJIBHUK, KOHAWIIMOHEP, TEXHOJOTHUU TONyYEHUSI COBPEMEHHBIX
MaTEpHUaIoB, B TOM YUCJIE€ HAHOMATEPUAIOB, U HAHOTEXHOJOTHH, DJIEKTPOCTATHIECKAs
3aIuTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB, Ta30pa3psAIHBIC JIAMITBI, MOIYIPOBOIHUKOBBIC
MpUOOPHI, FAIbBAaHUKA.

11 KVIACC

Paznen 4. DuekTpoauHaMuKa
Tema 4. Macnummnoe noe

BzanmopaencTBrue NMOCTOSIHHBIX MArHUTOB U MPOBOJHHUKOB C TOKOM. MarnutHoe
nosne. Bektop MarHUTHOM WHAYKUUU. [IpyHOMO Cynepno3Muvu MarHUTHBIX TMOJIEH.
JInHUY MarHUTHOW UHTYKIIAH.

MarauTHoe T1I0jJi€ TPOBOJHHMKA C TOKOM (IIPSMOTO IIPOBOJHMKA, KaTYIIKH
Y KpyroBoro Butka). OneIT Jpcreaa.

Cuna AmMnepa, ee HaIlpaBJI€HUE U MOJTYJIb.

Cuna JlopeHlia, ee HampaBJICHUE U MOAYJb. [[BHKEHHE 3apsKEHHOW YaCTHIIBI
B OJJHOPOJTHOM MarHuTHOM MoJje. Pabota cunbl JlopeHia.

MaruauTtHoe nose B BeliecTBe. DeppOMarHeTUKy, napa- U JMaMarHeTUKH.

TexHuueckre yCTpPOMCTBA UM  TEXHOJOTMYECKUE TMPOLECChl: MPUMEHEHHE
MOCTOSSHHBIX MAarHUTOB, JJICKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATEIb
Axo0u, yCKOPUTEIN JIEMEHTAPHBIX YACTHII.

Jlemoncmpayuu
Kaptrna nuHMiI MHAYKIIMM MArHUTHOTO TOJISI MOJIOCOBOTO M MOAKOBOOOPA3HOTO
ITOCTOSTHHBIX MAarHUTOB.
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KapTtuHa nuHUIlI MAarHUTHOM MHAYKUMM TOJA JJIMHHOTO TPSIMOTO MPOBOJHHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre AByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIOpeHI1a Ha MOHBI AJIEKTPOJIUTA.

Habmronenue nBmkeHUs MydKa 2JIEKTPOHOB B MAarHUTHOM ITOJIE.

[TpuHIMO NEUCTBUS ANEKTPOUZMEPUTENHHOTO NprOOpa MarHUTORJICKTPUUECKON
CHUCTEMBI.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM
HccaenoBaHnre MaroiuTHOTO IOJISI ITOCTOSTHHBIX MAarHUTOB.
UccnenoBanue cBOHCTB (heppOMarHeTUKOB.
HccnenoBanue n1eMCTBUA NOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.
N3mepenne cuitbl Amriepa.
N3yyeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.
OnpeneneHrne MarHUTHOM MHIYKIIMA HA OCHOBE U3MEPEHUS CUIIbI AMIIEpPA.

Tema 5. dnekmpomazHumnan uHOyKyuUA

SIBneHHE 3IIEKTPOMArHUTHOM MHAYKUIHH. [IOTOK BEKTOpa MarHUTHOM WHIYKLIHH.
OJAC wuHAaykuumu. 3aKOH JJEKTpoMarHuTHou wuHAykuuu Papanes. Buxpesoe
anekTpudeckoe noie. Toxkn Dyko.

OJ1C mHAYyKIHMH B IPOBOJHUKE, JABHKYIIEMCS B OJTHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylika MHAYKTUBHOCTH B LEMH MOCTOSIHHOTO TOKAa. fIBIeHUE
camouHaykuuu. J/JC caMOMHAYKINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE IMPOLECCH: MHAYKUMOHHAS IEYb,
COJICHOM/I, 3allIUTa OT 3JEKTPU3ALNHU TEJl IPU ABUKEHUH B MATHUTHOM I10JI€ 3€MJIIH.

Jlemoncmpayuu

Hab6nronenue siBiieHNs 3I€KTPOMAarHUTHOM MHIYKIIUH.

Hccnenosanne 3aBucumoctd I1C HHAYKINHU OT CKOPOCTH U3MEHEHNSI MATHUTHOTO
NOTOKA.

[TpaBuso Jlenna.

[Tanennie MaruuTa B alTOMUHUEBOM (MEIHOI) TpyOe.

SIBrIeHME CAaMOMHYKIIUH.

UccnenoBanue 3aBucumocty JJIC caMOMHIYKIIMHA OT CKOPOCTH U3MEHEHHMSI CUIIbI
TOKa B LIEIIH.

Vyenuueckuii sxcnepumenm, 1a6opamopHsle pabomul, NPAKMUKYM
UccnenoBanue siBICHUS 3JIEKTPOMArHUTHONW WHIYKITUU.
Omnpenenenre UHIYKIIMA BUXPEBOTO MAarHUTHOTO TTOJISI.
HccnenoBanue SIBJICHUS CAMOWHTYKIIHH.

COopka MoeNH JIEKTPOMArHUTHOTO FeHepaTopa.
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Pa3nea 5. Kose0anus 1 BOJIHBI
Tema 1. Mexanuueckue Koneoanus

KonebarensHas cuctema. CBOOO HEIE KOJIEOaHMS.

I'apmonuyeckue konebanus. Kunemarndeckoe W JUHAMHYECKOE OIMCaHME.
DHEpreTUYecKoe ONMHUCAaHUE (3aKOH COXpPAHEHHS MEXaHHMYEeCKOW SHepruu). BwiBoa
JTUHAMHYECKOTO OIMCAHUS TapMOHUYECKMX KOJICOAaHMM U3 HMX DJHEPreTHYecKoro
1 KHHEMaTHYECKOTO OITMCAaHMS.

Ammumntyna u ¢daza kosebanuii. CBs3b aMIUIUTYJbl KOJeOaHUN MCXOIHOM
BEJIMYMHBI C aMIUIATYJJaMU KOJIEOAHUI €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u wyactora koseOanuii. Ilepuon wmanbix CBOOOAHBIX KOJeOaHU
MaTteMaTu4yecKoro MastTHuka. [lepros cBOOOIHBIX KOJIeOaHU NPy KMHHOTO MasiTHUKA.

[Tonatue o 3aTyxarmomnmx KojieOaHMsIX. BbeIHYXAeHHBIE KojieOaHus. Pe3oHaHc.
Pe3onancHas kpuBasg. BimmsHue 3aTyxaHWss Ha BHJI  PE30HAHCHOM  KPHBOW.
ABTOKOJIEOaHUSL.

TexHUYeCKHe YCTPOMCTBA M TEXHOJIOTUYECKHE IIPOIECChl: METPOHOM, 4Yachl,
KaydeJid, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu

3anuch KoJaedaTeaIbHOTO ABUKEHHUSL.

HabmroneHne HE3aBUCHUMOCTH MEpuoja MaiblX KojeOaHuWi TIpy3a Ha HHUTU
OT aMIUTUTYIbI.

HccnepoBanue 3aTyxaronux KoieOaHWd M 3aBUCHUMOCTH IEPUOA CBOOOIHBIX
KOJIEOAaHUI OT CONTPOTUBIICHHUSL.

HccnenoBanue kosiebaHuil rpy3a Ha MACCUBHOM MPY>KHUHE C 1EJIbI0 (POPMUPOBAHUS
peacTaBlIeHU 00 U1eaTbHOU MOJIETH NMPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs YHEPIUH IPU KOoJieOaHUIX I'py3a Ha MpPYyKUHE.

HccnenoBanue BRIHYXACHHBIX KOJIEOAHUIA.

Habmronenue pesonanca.

Vuenuueckuii sxcnepumenm, nrabopamophvie pabomul, RPAKMUKymM
N3mepenne neproia CBOOOIHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MasiTHUKOB.
N3yueHune 3aKk0OHOB JIBUKEHHUS TeJla B X0JI€ KOJeOaHil Ha yIpyroMm MmojBece.
N3yueHne nBUKEHUS HUTSIHOTO MAsITHUKA.
[IpeoOpazoBanue YHEPTUH B IPYKUHHOM MasiTHUKE.
HccnenoBanue yObIBaHUS aMILTUTY 1Bl 3aTYXAIOLUX KOJICOAHU.
HccnenoBanue BRIHYXACHHBIX KOJIEOaHUIA.

Tema 2. dnekmpomaznummuoie Konedbanus

Koneb6arenbupiit KoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B UACATHBHOM
KosebaTebHOM KOHTYpe. @opmyna Tomcona. CBsi3b aMIUIHTYABI 3apsia KOHIEHCATOpa
C aMIUTMTYIOM CHJIBI TOKA B KOJICOATEILHOM KOHTYPE.

3aK0H COXpaHEHUS YHEPTUU B HJICATTLHOM K0JIeOaTEeIbHOM KOHTYpE.

3aryxaromue 3JIeKTpOMarHuTHBIC KojieOanus. BeIHYXICHHBIC 2JICKTPOMAarHUTHBIC
KoJieOaHusl.
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[TepemeHHBIN TOK. MOIIHOCTH TEPEMEHHOTO TOKA. AMIUIUTYIHOE U JIEUCTBYIOIIEE
3HAUYEHUE CUJIbI TOKA U HAIIPSKEHUS MIPU PA3IMYHON (hopMe 3aBUCUMOCTH MEPEMEHHOTO
TOKA OT BPEMEHHU.

CunyconIalbHBIA TEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp H KaTyllKa
WHIYKTUBHOCTH B ILEMHU CHUHYCOWJAJIBHOIO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsikeHUN.

Wneansubiit  Tpanchopmatop. [lpousBoicTBo, mepenadya W moTpeOseHHUE
ANEKTPUYECKON YJHEPTUH.

DOKOJIOTUYECKHE PHUCKM TIpU  MPOU3BOJACTBE dJeKTposHepruu. Kynbrypa
WCTOJIb30BAHUS JIEKTPOIHEPTUH B IIOBCEAHEBHOM KU3HMU.

TexHuyeckue yCTpOUCTBA U TEXHOJOTHYECKHUE IPOLECCHI: JIEKTPUIECKUN 3BOHOK,
reHepaTop NMEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeaay.

Jlemoncmpayuu

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCHUMOCTh YacTOThl CBOOOJHBIX KOJI€OaHUI OT MHAYKTUBHOCTH U E€MKOCTH
KOHTYpa.

OciorpaMMbl 3J1EKTPOMarHUTHBIX KOJIEOaHUH.

['eHepaTop HE3aTyXaOUUX JIEKTPOMAarHUTHBIX KOJICOaHH.

Mopeib 31eKTPOMAarHuTHOTO TeHEepaTopa.

BoinyxieHHBIE CHHYCOUANIbHBIE KOJIEOAHUSI.

Pesucrop, kaTy1ika UHIyKTUBHOCTU U KOHIEHCATOP B LENMU EPEMEHHOTO TOKA.

Pe3onanc mpu  mocneAoBaTENbHOM — COEAMHEHHWM  PE3UCTOPa,  KaTyLIKU
MHJIYKTUBHOCTH U KOHAEHCATOpa.

YeTpolicTBO M MpUHIMT ASHCTBUSA TpaHc(popmaTopa.

Mopneinb TMHUY 3JIEKTPOINEPEIayn.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl, NpaKmuxKym

N3yuenue tpanchopmaropa.

HccnenoBanue mEpeMEHHOTO TOKAa dYepe3 TOCIEAOBATEIbHO COCTUHEHHBIC
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

Habmoienue 21eKTpoMaraiuTHOTO Pe30HaHca.

HccnenoBanne pabOThl HICTOYHUKOB CBETA B IEMTH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmMpOMAZHUMHbBLE 60TIHbL

MexaHnuyeckue BOJIHBI, YCIOBHS MX paciipocTpaHenus. [lonepeunsie U mpoaoabHbIe
BOJHBIL. [lepron, ckopocTh pacnpocTpaHEeHHs U JJIMHA BOJIHBL. CBOMCTBA MEXaHUYECKHUX
BOJIH: OTpaKEHUE, MPEJIOMIICHUE, UHTepPepeHIUs U TudpaKiusl.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

[ITymMOBOE 3arpsi3HEHUE OKPYIKAOLIEN CPEBI.

DONEeKTPOMarHUTHBIE BOJHBL. YCJIOBHSI H3JIy4€HHS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHTarus BEKTOpoB E— f 1» B 2JIEKTPOMAarHUTHON BOJIHE.

CBOIICTBA AIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIIEHUE, MOJIIpU3aLIUs,
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uHTepdepeHus u Audpakiusi.
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[IIkasa 37€KTPOMarHUTHBIX BOJIH. [[prMeHeHne 311eKTpOMarHuTHBIX BOJIH B TEXHHUKE
U OBITY.

[IprHIMIBI pagUOCBA3U U TeNEBUICHUS. Panquonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CPEJIbl.

TexHuueckue yCTpoWCTBA M IPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, pajap, paAHONpPHEMHHK, TEJIEBH30p, aHTeHHa, TeiedoHn, CBU-neus,
YJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu

OO6pazoBaHue U pacrpoCTpaHEHNUE MOMEPEUHBIX U TPOJOJIBHBIX BOJIH.

Konebmomieecs Teo Kak HICTOYHUK 3BYKa.

3aBHCUMOCTH JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHU.

Habitoienue otpaskeHus U NpeIoMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue unrepdepeHuuu v qudpakiini MEXaHUYECKUX BOJH.

AKYCTUYECKHI pe30HAHC.

CBoicTBa yIbTpa3ByKa U €r0 IPUMEHEHHE.

HabutoieHue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYAON U 4aCTOTON
KoJIe0aHu .

HccnenoBanne CBONCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHHUEC,
noJsipusanys, 1udpaxuus, HHTephepeHLUs.

Oo6napysxeHue nHPaKpacHOIo U yJIbTPAPHOIETOBOTO U3ITyUECHUI.

Vuenuueckuii sxcnepumenm, nrabopamopnvie pabomul, RPAKMuKym
N3ydenune napamMeTpoB 3ByKOBOW BOJIHBL.
N3ydenue pacrpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka

[IpssMonMHEHOE pacIpoCTpaHEHHWE CBETa B OJHOpoAHOW cpene. Jlyu caera.
To4euyHbIl ICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpaxeHusi cBera. llocTpoeHue wu300pakeHUl B
iockoM 3epkaie. Cepuueckue 3epkana.

[Ipenomiienne cBera. 3aKOHBI MpeIOMIIEHUs cBeTa. AOCONIOTHBIM MOKa3aTelsb
npenomieHusi. OTHOCUTENBHBIN TOKa3aTelb npeaomiieHus. [IoCTOSIHCTBO 4acTOThI CBETa
Y COOTHOLUEHUWE JUIMH BOJIH IIPU MEPEX0/I€ MOHOXPOMATUYECKOIO CBETA YEPE3 TPAHULLY
paszeina IByX ONTHYECKHUX CPEN.

Xop nyueit B npusme. JJucnepcus cBera. CiaoxHbIi cocTa Oenoro cBera. L{ser.

[TotHOe BHyTpeHHee oTpaxkeHue. lIpenenbHBI Yroja MOJMHOIO BHYTPEHHETO
OTpPaKEHUS.

Cobuparoniye U paccerBaromiye JuH3bl. ToHKasg JnH3a. POKYCHOE PacCTOSTHUE U
ONTHUYECKass CWJIa TOHKOM JHUH3BI. 3aBUCHMOCTh (POKYCHOTO PAacCTOSHHUSI TOHKOU
chepudecKoil JIMH3bI OT €€ T€OMETPUHM U OTHOCUTEIILHOTO MTOKa3aTelis MPeIoMIICHHUS.

dopMysia TOHKOHU JIUH3BI. Y BEJIMYEHUE, 1aBAEMOE JIMH30H.
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Xon Jyda, TPOLIECAIIEr0 JWH3Y MOJA NPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckoi ocu. [locTpoenne n300pakeHnit TOUKHU U OTpe3Ka MPSIMOM B COOMPAIOLIUX U
pacCcenBarOIINX JMH3aX U UX CUCTEMaX.

OnTtuyeckue mpubopel. Pazpemiaromast crnocobHocTh. [71a3 kak onTuveckas
cucrema.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTUKHU.

BomnoBas ontuka. MuaTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HAOJIOICHUS] MAKCUMYMOB MU MHUHUMYMOB B HMHTEp(EpEHIMOHHOW KapTHHE OT ABYX
KOTEPEHTHBIX HCTOYHUKOB. [[puMeps! Kitaccnuecknx HHTEPPEPEHITMOHHBIX CXEM.

Hudpakuus ceta. Judpakiuonnas pemietka. YciaoBue HaOMIOJIEHUS TJIaBHBIX
MaKCHUMYMOB IpHU NaJIeHU MOHOXPOMATUYECKOTO CBETa Ha JUGPAKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHHYeCKHe yCTPOMCTBA U TEXHOJIOTHYECKHE MPOIECCHI: OYKH, JIyNa, IEPUCKOTI,
doToamnmapaT, MHUKpPOCKOI, MPOCKIMOHHBIA anmapar, TMPOCBETICHUE ONTHKH,
BOJIOKOHHASI ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

UccnenoBanue npeaoMIIeHUS CBETA.

HaOlntonenue noaHoro BHyTpeHHEro oTpakeHusi. Moiesib CBEeTOBO/IA.

HccnenoBanue xoj/la CBETOBBIX MYYKOB Yepe3 IJIOCKOMApaUIeNIbHYIO TIIACTHHY
U TIPU3MY.

UccnenoBanue cBOMCTB M300paKeHUH B JTUH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOTa.

Habntonenue nnrepdepeHiiuu cpera.

HaOmronenne 11BETOB TOHKUX TUIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenue auppakinOHHON pEeIETKH.

Habmronenue nudpakiinoHHOTO CIEeKTpa.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nossipuszaiuu cBera.

[TpuMeHeHre MOASIPOUIOB ISl H3YUICHHSI MEXaHUICCKUX HAITPSHKCHHIA.

Vuenuueckuii sxcnepumenm, 1abopamopHule padomsi, nPaKmMuKym

N3mepenne nokasaresns NpeaoMICHHs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PacCTOSIHMSI OT BEIIECTBA (HAa MpUMepe
KUJIKUX JIMH3).

N3mepenrie poKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tosrydenune n3o0pakeHus: B CUCTEME U3 IIOCKOTO 3epKaja U JIMH3bI.

[Tosrydyenue n300paxkeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMNYECKUX CUCTEM.

Hab6nronenue nudpakumu, nHTEpPEpeHIINN U TOJISIPU3ALMH CBETA.
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W3ydenue nojsipusainu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH AMAJICKTPUKA.

N3ydenne naTepPEepeHITNH JIa3epHOTO U3ITyUICHUS Ha IBYX MIEIISX.

Hab6nronenue nucnepenmu.

Hab6nronenue u nccnenoBanve nuPppakIimOHHOTO CIIEKTPa.

V3MepeHue IJIMHBI CBETOBOW BOJTHBI.

[TonydeHue crHekTpa H3JIyYCHHs] CBETOAMOAA MPH TOMOIIM JU(DPAKIIMOHHON
PCIIIETKH.

Pa3znes 6. OcHOBBI ClIELIHAIBHOM TEOPUH OTHOCHTEIbHOCTH

I'paaniel IPUMEHMMOCTH KJIACCHMYECKOM MexaHuku. IlocTynartel cnenuanbHOU
TEOPHUH OTHOCHUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBan. [IpeoOpazoBanust Jlopenma. YcnoBue
NMPUYUHHOCTA. OTHOCUTENBHOCTh  OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHM U
COKpAILEHUE JUUIUHBI.

DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13p MaCChI C DHEPTUEN U UMITYJILCOM PENSTUBUCTCKON YACTUIIBI. DHEPTHUS TIOKOS.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI:  CIIyTHHUKOBBIC
IIPUEMHHUKH, YCKOPUTEIH 3apsKEHHBIX YaCTULL.

Vuenuueckuii sxcnepumenm, nrabopamopnvie pabomul, RPAKMUKym
OmnpeneneHre UMITyJbCa U DSHEPTUU PENSITUBUCTCKUX YacTHl] (Mo (ororpadusm
TPEKOB 3aPSKEHHBIX YaCTHUL] B MATHUTHOM I10JIE).

Paszpnen 7. KBantoBas ¢pusuka
Tema 1. KopnycKyaapHo-601H0801i Oyaiu3m

PaBHOBecHOE TerIoBOe M3NydYeHHe (M3TydeHHe a0COIIOTHO YEPHOTO Teia). 3aKOoH
cMmemienus Buna. ['unoresa [limanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYIILC (POTOHA.

®dotoaddext. Omnbitel A.I'. CronetoBa. 3akoHbl GdoTodddexra. YpaBHeHUE
Oiinmrerina st pororddexra. «Kpacnas rpanunay goroaddexra.

JlaBnenue cBeta (B YaCTHOCTH, JABJICHHE CBETa Ha aOCOJIIOTHO IMOTJIONIAIONTYIO
1 a0COJTIIOTHO OTpakaronlyto nmoBepxHocTh). OnbiThl [1.H. JleGenena.

BonnoBeie cBoucTBa yactull. Bomubsl ne bpounsa. [nuuHa BonHbl ae bpoinis u
pa3Mepbl 00JIACTH JIOKaJIM3alUu JBIOKyUIeHcs 4dacTuibl. KopryckyiasipHO-BOJHOBOM
nyanusMm. J{udpakius >1eKTpoHOB Ha KpUCTAILIaX.

Cneunduka wusmepenuit B wmukpomupe. COOTHOILIEHUS HEONpenelIeHHOCTe!
I'eitzenOepra.

TexHuueckne YyCTpPOWCTBA H  TEXHOJOTMYECKHE IMPOLECCHI:  CHEKTPOMETD,
doTO3IEMEHT, POTOAATUHK, TYHHEIBHBII MUKPOCKOTI, COJTHEUHas OaTapesi, CBETOIUO/.

Jlemoncmpayuu
®otorh(hexT Ha yCTaHOBKE C IIMHKOBOM TIACTUHOM.
HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.
HccnenoBanue 3aBUCHIMOCTH COMIPOTUBIICHUS TIOTYTIPOBOTHUKOB OT OCBEIIICHHOCTH.
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CBeToanoI.
Conneunas 6arapes.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomul, RPAKMUKym
Uccnenosanue dhoTtopesucropa.
N3mepenune nocrosiHHoM [lnanka Ha ocHOBe uccienoBanus Gporoaddexra.
Uccnenosanue 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOAUO/ OT HAIIPSAKEHUS.

Tema 2. @u3zuxka amoma

OneITEl 1O HCCIENOBAaHUIO CTpOeHHs aroMa. llmaHerapHas wmogmens aroma
Pezepdopna.

[Toctynarel bopa. M3nyuenue u noriomeHne (OTOHOB IpPHU IEPEXOAE aroma
C OJTHOTO YPOBHs JHEPTMU HA IPYTOM.

Bunpl criektpoB. CniekTp ypOBHEN SHEPTUH aTOMa BOJIOPOA.

CnoHTaHHOE U BBIHYKJICHHOE M3Iy4eHHe cBeTa. Jlazep.

TexHuyeckue yCcTpoWCTBA U TEXHOJIOTUYECKHUE IIPOLIECCHI: CIIEKTPAJIBHBIA aHAIN3
(ciekTpocKo1), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu
Monens onbita Pesepdopra.
Habmronenue muHeyaThIX CIEKTPOB.
Y CTpOUCTBO U IEMCTBUE CYETUYMKA HOHU3UPYIOIINX YACTHII.
OnpeneneHue JJIMHBI BOJHBI JIA3€PHOTO U3TYUYEHHUS.

Vuenuueckuii sxcnepumenm, 1a6opamopHusle pabomol, NPAKMUKYM

HaOnronenue nuHeiyaToro Cnekrpa.

HccnenoBanue coekTpa pa3pekeHHOTO aTOMApHOTO BOJIOPOAA M H3MEpEHUe
noctossHHOM Punbepra.

Tema 3. DQuzuxa amomMHO20 A0Pa U IJ1EMEHMAPHBIX YACHUY,

Hyxnonnas moaens sinpa ['eiizenoepra—Banenko. 3apsy siapa. MaccoBoe 4ucio
sapa. U30Torsbl.

PannoaktuBHOCTh. Ajb(a-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacmal.
I'amma-n3nyuenue.

3aK0OH paIMOaKTUBHOIO pacmnaja. PagroakTuBHBIE U30TONBI B pupojae. CBoMCTBa
MOHM3UPYIOUIETO0 M3JIyYeHUs. BiusHME paguoOakTUBHOCTA Ha KUBBIE OPTaHU3MBI.
EctectBennsiit hon m3nyuenus. Jlosumerpus.

DHeprus CBsI3M HyKJIOHOB B sifpe. SAnepubie cuibl. [ledexT maccol sapa.

SAnepubie peakiuu. Jlenenwe m cuHTe3 saep. AnepHsie peakTophl. [IpoGiieMbr
YIIPaBIEMOr0 TEPMOSIAEPHOTO CUHTE3a. DKOJOTMUYECKUE ACIEKThl Pa3BUTHS SIACPHOU
SHEPrEeTUKHU.

MeTtonapbl perucTpauuy U UCCIAEAOBAHUS JIIEMEHTAPHBIX YacTULl. OyHIaMEHTaJIbHbIC

B3aUMOJCUCTBUA. bapuoHbl, ME30HBI W  JICNTOHBL
[Ipencrasnenune o CtannapTHoM Moaenu. KBapk-riitooHHast MOJIEb apOHOB.
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®uszuka 3a npenenamu CrannaptHOW Moaenu. TeMHass MaTepyst U TEMHAsI SJHEPIUsl.

EnuncTBO Qusnyeckoit KapTUHBI MUpA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JO3UMETP, KaMmepa
Bunbecona, sipaepHbIil peakTop, TEPMOSIAEPHBII peakTop, aromMHas OomOa, MarHUTHO-
pe30HaHCHas ToMorpagus.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomol, NPAKMUKYM
UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).
HccnenoBanue paqnoakTUBHOTO (hOHA C UCTIOIBE30BaHUEM JI03UMETPA.
N3ydenne moraomnieHus 0eTa-9acTUI] ATFOMHHHUEM.

Pa3zpnes 8. DiieMeHTBI ACTPOHOMHUH U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUHU. [IpHKIagHOE W MHPOBO33PEHUECKOE 3HAUYCHUE
actpoHoMuU. [[pUMEHUMOCTD 3aKOHOB (DU3UKHU ISl OOBSICHEHUS TPUPOJIBI KOCMUYECKHUX
00BEKTOB.

Meto1bl aCTpOHOMUYECKUX UcChaeN0BaHU. COBPEMEHHBIE ONTUYECKUE TEIECKOIIBI,
PaANOTENECKOIbI, BHEaTMOC(EpHAst aCTPOHOMHSL.

Bup 3Beznnoro Heba. Co3Be3aus, SpKue 3BE3/1bl, IJIaHEThI, UX BUAMMOE JIBUKEHUE.

ConHeuHas cucrtema.

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

3Be3/1bl, UX OCHOBHBIC XapAaKTEPUCTHUKHU. JlMarpamMma «CIIEKTpaJbHBIM KJacCc —
CBETUMOCTBY». 3B€3lbl TJABHOM IMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE€3]l IJIAaBHOW MOCJEA0BATEIIBHOCTU. BHYTpeHHEE CTpOECHUE 3BE3.
CoBpeMEHHBIE MPEJICTABICHUS O MPOUCXOKICHUU U 3BOIMONMY COJHIIA U 3BE3/. DTaIlbl
YKWA3HU 3BE3/I.

Muieunsiii [1yTh — Hama ["anaktuka. [Tonoxxenue u qemxenue CosHia B ['ajiakTuke.
Tunbl ranaktuk. Paguoranaktuku u kBazapsl. UepHbI€ IBIPHI B siApax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa06ya. PasOeranue ramgakTHK.
Teopus bosbiioro B3psiBa. PeMKTOBOE H3iTyUYeHuUE.

Macmrabnas ctpykrypa Beenennoit. MertaranakTuka.

Hepemennsie mpoOaeMbl aCTPOHOMHH.

Yuenuueckue nabnooenus
HaOnronenust 3Be3nHOro HebGa HEBOOPY)KEHHBIM TJIa30M C  HCIOJIb30BAaHHEM
KOMIIBIOTEPHBIX MPWIOKEHUM JJIsi ONpEJETCHUs TMOJ0KEHUsI HEOSCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be31s CeBEPHOIO MOIYILIAPUS U IPKUE 3BE31bI.
Habmronenus B Teneckorn JIyHbl, T1aHET, TYMAHHOCTEHN U 3BE3THBIX CKOTLICHUM.

DuU3HYeCKUN NPAKTUKYM

Croco6b1 m3MepeHus: (U3NYECKUX BEIMYHMH C HMCTIOJB30BAHMEM AaHAJIOTOBBIX H
U(PPOBBIX U3MEPUTENBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JIATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE M OTHOCHUTEJIbHBIE MOTPEIIHOCTH H3MEPEHHM (U3UUYECKUX BEIUYUH.
O1ieHKa TpaHull MOTPENTHOCTEM.

IIpoBeneHre KOCBEHHBIX HM3MEPEHUMN, MCCIEOBAHUI 3aBUCUMOCTEH (PUBHUECKUX
BEJIMYMH, TPOBEPKAa TMPEMIOKEHHBIX TUMOTE3 (BBIOOP U3 paboOT, OMHCAHHBIX
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B TEMaTHUYECKHUX pazjenax «YUYEHUUYECKHH SKCIIEpUMEHT, J1a0opaTopHble padoThl,
MIPAKTUKYM»).

O0o0marniee NOBTOpPEeHUE

O06001meHne M cUCTeMaTHU3alMs CoAepkKaHUs pas3eraoB Kypca «MexaHukay,
«MonekynspHass (u3uka U TepMOAUHAMHUKa», «NeKTpoauHaMuka», «KoneOanus u
BOJIHBD», «OCHOBBI CHEIMAIBHON TEOPUU OTHOCUTEIBHOCTHY, «KBaHTOBas (u3nKay,
«DIJIEMEHTBI aCTPOHOMHUU U aCTPOUZUKI».

Ponb (¢u3uku 1 acTpOHOMHUU B KOHOMHYECKOW, TEXHOJOTUYECKOM, COLMAIbHON
U 3TUYECKON cdepax AESITeIbHOCTU YEJIOBEKA, pojib U MECTO (DU3MKU U aCTPOHOMUHU
B COBPEMEHHOM  HAy4YyHOM  KapTHHE  MHpPA,  3HAYCHHE  OIMCATEIIbHOU,
CUCTEeMATHU3HUPYIOIIeH, OOBSICHUTEIPHOW M MPOTHOCTHUYECKON (yHKUMN (Qundeckon
TEOpUH, pOJib (PU3NUECKON Teopuu B (HOPMHPOBAHUM NPEACTABICHUN O (PU3NUECKOU
KapTUHE MHpA, MECTO (PU3MYECKON KApTUHBI MHUpa B OOLIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

MeknpeaMeTHbIe CBA3H

N3yuenne kypca ¢puszuku yriayOiaeHHOro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢
Y4E€TOM COJIEPIKATEIbHBIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMl MaTeMaTUKH, OMOJIOTUH,
XUMUH, reorpaduu U TEXHOJIOTUH.

MesicnpeOmemuoie NOHAMUA, CEA3AHHbIE C U3YUEHUEM MEmO008 HAYUHO20
no3nanua: SBICHUE, HAyYHbIN (QakT, runoTe3a, pusndeckas BEIMUYUHA, 3aKOH, TEOPHS,
HaOJIOJICHUE, HKCIEPUMEHT, MOJCIUPOBAHME, MOJIENb, W3MEPEHHE, MOTPEIIHOCTU
U3MEpPEHU, U3MEepUTEIbHBIE PUOOPHI, IU(poBas 1abopaTopus.

Mamemamuxka: Pemienue cucrembl ypaBHeHUl. Tpuronomerpuueckue QpyHKINU:
CUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOMKIECTBO.
BekTopel M HMX OpOEKUMHU HAa OCU KOOPJMHAT, CIOKEHHE BEKTOPOB. IIpou3BonHbIE
aneMeHTapHbIX (PyHKIuMi. [Ipyu3Haku nogo0ust TPEYyroNbHUKOB, ONPEACIICHUE TIIOIAIN
TI0CKUX (puryp u oobema Ted.

Buonozus: >nexTpudeckue sIBICHUS B )KUBOU MPUPOJIE, KOeOaTeIbHbIC IBHKCHUS
B KMBOM NPHUPOJAE, SKOJOTMYECKHE PHUCKH IPU MPOU3BOJACTBE DIEKTPOIHEPTUH,
AJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl, YJIbTPa3ByKOBas NUAarHOCTUKA
B MEJIMIIMHE, ONTUYECKUE SIBJICHUS B )KUBOUW TIPUPOJIE.

Xumusn: CTpPOEHUE aTOMOB U MOJIEKYJI, KpUCTAINIMYECKAsl CTPYKTYpa TBEPBIX Tel,
MEXaHU3MbI 00pa30BaHMsI KPUCTALTUICCKON PEIIEeTKH, CIEKTPATIbHBIN aHAIN3.

T'eozpaghua: MarHuTHBIE MONIOCA 3E€MJIM, 3aJIeKH MArHUTHBIX Py, (POTOChEMKa
3eMHOM MOBEPXHOCTH, ceiicMorpad.

Texnonocua:  TPUMEHEHHE  TOCTOSHHBIX  MAarHUTOB,  DJIEKTPOMArHUTOB,
ANEKTPOJBUTATENH SIKOOUM, reHepaTop MEPEeMEHHOT0 TOKA, MHAYKIIMOHHAS T1€4b, JIMHUN
ANIeKTpoIiepeaay, 3JIEKTPOJIBUraTelb, pajgap, PaaUONPUEMHUK, TEJIEBU30p, AHTEHHA,
teneon, CBU-nieun, ynpTpa3ByKkoBasi JUAarHOCTHKA B TEXHUKE, MPOCKITMOHHBIN amnmapar,
BOJIOKOHHAsl ONTHKA, COJHEYHass Oarapesi, CIyTHUKOBBIE MPUEMHUKH, sJepHas
SHEPreTUKA U SKOJIOTUYECKHUE aCIEKThl €€ Pa3BUTHUSL.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®PuU3MKa» HA YPOBHE CpeAHEro oOIero
oOpazoBaHust (yriyOJICHHBIM ypPOBEHB) JIOHKHO OOECIEUYUTH JAOCTHKEHHUE CIIECTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JImaHOCTHBIE pe3yibTaThl OCBOCHMS y4eOHOTro mpemMera «Du3mka» MOHKHBI
OTpakaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIIMXCA  PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpHEHTAIIUN, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIUX TPAIUITMOHHBIM
IIEHHOCTSIM POCCHUHCKOro 0OIllecTBa, pacIIMPEHHE KU3HEHHOTO OIbITa W OIbITa
JNEATEIPHOCTH B IPOLECCE peajr3ally OCHOBHBIX HAIPaBJICHUN BOCIUTATEIBHOU
NEATEIbHOCTH, B TOM YUCJIEC B YACTH:

1) rpamaaHCcKoOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTDh TPAXKTAHCKOM IMO3MIIMK OOYyYaromIerocss Kak aKTUBHOTO
Y OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBa;

IIPUHSATHE TPaJIUIMOHHBIX 0OIIIEUEIOBEUECKUX T'YMAaHUCTHYECKUX
Y IEMOKPATUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTM COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TPaXAaHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYTIPABJICHUHU B 00pa30BaTEIbHON OpPTaHU3aIINHY;

YMEHHUE B3aUMOJICHCTBOBATH C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIIUSAMHA 1 Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOMW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTpMOTHYECKOr0 BOCIIMTAHUS:
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;
LHEHHOCTHOE OTHOLIEHHWE K TIOCYJapCTBEHHBIM CHMBOJIAM, JIOCTH>KEHUSAM
POCCHICKHX YUYEHBIX B 001aCTH (PU3UKH U TEXHUKE;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBaTh CUTYyallMI0 W TMPUHUMAaTh OCO3HAHHbBIE PEIICHMUS,
OPUEHTHUPYSCh Ha MOPAIbHO-HPABCTBEHHbIE HOPMbI W IIEHHOCTH, B TOM YHUCIE
B JICATEIIbHOCTH YYEHOTO;

OCO3HaHME JUYHOTO BKJIJIa B IOCTPOCHHUE YCTOMYNBOTO OYIyIIEro;

4) 3CTeTHYECKOT0 BOCTIUTAHUSA:
ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIOUYasl ICTETUKY HAy4YHOTO TBOPUECTBA,
MPUCYIIEro (PU3NIECKOI HAYKE;
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5) TpyaoBOro BOCUTAHMS:

WHTEpEC K pasNInyHbIM cepaM mpodecCHOHATBEHON MeATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM ¢ (DM3UKOH M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIM BBIOOp OyayIIeH
pod)eCCum 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTB U CITIOCOOHOCTh K 00pa30BaHMIO M CaMOOOPa30BaHHUIO B 00J1acTH (DU3UKH
Ha MPOTSHKCHUH BCEH JKU3HM;

6) 3K0JI0rM4eCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTDH IKOJOTUUYECKON KYIbTYPhI, 0CO3HAHKE TJIO0AILHOTO XapaKTepa
AKOJIOTMYECKUX MPOOIIEM;

IJIAHUPOBAHUE W OCYIIECTBJICHUE JICUCTBUU B OKpY’Karolleld Cpeje Ha OCHOBE
3HAHUSA LIeJIeH YCTOWYUBOTO pa3BUTHS YEJIOBEUECTRA;

pacIIMpeHre OMbITa JEATCIIBHOCTH JKOJOTMYECKONM HAIpaBJIEHHOCTH Ha OCHOBE
UMCIOIINXCS 3HAHUH 10 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HU3MIECCKON HAYKH,

OCO3HaHHE IICHHOCTH HAYYHOU JCATEITIHHOCTH, TOTOBHOCTD B TIPOIIECCE M3YICHUSI (PH3UKA

OCYIIIECTBIIATH MPOCSKTHYIO W UCCIIEIOBATEILCKYIO ISITEIbHOCTh HHINBHYAJIHHO U B TPYIITIC.

B mporecce nOCTHXKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOrPaMMBbI 1O
bu3uKe U1 ypOBHS CPEAHEro 00IIero 00pa3oBaHus y 00y4arOIUXCsl COBEPIICHCTBYETCS
AMOIMOHATBHBINA UHTEJUIEKT, MPEOIaraomui cpoOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAOIIETO CIIOCOOHOCTH TOHMMATh CBOE SMOIMOHAIHHOE
COCTOSIHHME, BUJIETh HANPABIIEHUS PA3BUTHSI COOCTBEHHON SMOITMOHAILHOM C(ephl, ObITH
yBEpPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TTOBEACHUE, CIIOCOOHOCTD aIalITUPOBATHCS K AMOITMOHATBHBIM
U3MEHEHUSM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMK, BKJIIOYAIONIEH CTpeMJieHHe K JAOCTKEHHUIO IeNu
MU yCIIeXy, ONTHUMH3M, WHHUIIMATHBHOCTH, YMEHHE JICHCTBOBATh, MCXOAS W3 CBOUX
BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh AMOIIMOHAIBHOE COCTOSIHHEC
JIPYTUX, YYUTBIBATH €r0 MPH OCYIIECCTBICHUU OOIICHUS, CIIOCOOHOCTh K COUYBCTBHIO
U COTIEPEKUBAHUIO;

COIMAJIBHBIX HAaBBIKOB, BKIIFOYAIONIUX CITOCOOHOCTH BBICTPAWBATh OTHOIIEHHUS C
JIPYTHUMU JIFOABMU, 3a00TUTHCSI, IPOSIBIATH MHTEPEC U pa3periaTh KOHPIUKTHI.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeIbHBbIE YHUBEPCAJbHBbIC Y4eOHbIE [eiiCTBHS
ba3oBble Jornyeckue JecTBus:

CaMOCTOSTENbHO (POPMYIUPOBATh U AKTYAJTM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
ee BCECTOPOHHE;
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ONPENEIATH LEIN IEATEIbHOCTH, 3aaBaTh IapaMeTPbl U KPUTEPUU UX TOCTUKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH W TMPOTHBOPEYHUS B PAacCCMATPUBACMBIX (DU3MUCCKHUX
SIBJICHUSX;

pa3zpabarbiBaTh IUIAH pEHICHUS MPOOJIEMbl C YYEeTOM aHaiu3a HUMEIOLUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B AECATEIBHOCTh, OLIEHWBATh COOTBETCTBUE PE3YJIBTATOB
L[EJIIM, OLICHUBATh PUCKU NOCIEACTBUMN AEATEIbHOCTH,

KOOPJIMHUPOBATh U BBIMOJHATH padOTy B YCIOBUSIX PEATbHOr0, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOT'O B3aUMO/JICUCTBUS,

pPa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBble uccieaoBaTe/IbCKHe AeHCTBUSA:

BJIQJI€Th HAy4YHOW TEPMUHOJOTHEH, KIIOUYEBbIMU TMOHATHUSIMH M METOJaMHU
(u3HUECKON HayKU;

BJa/IeTh HaBbIKAMHU Y4YEOHO-HCCIIEAOBATEIbCKOM M MPOEKTHOM JAESITEIbHOCTU B
00J1aCcTH (PU3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY ITOMCKY METO/IOB
pemieHuss 3ama4  (PU3MUECKOTO COACp)KaHUS, NPUMEHEHHUIO PpAa3IUYHBIX METOJIOB
MO3HAHUS;

OCYIIECTBIISATh PA3JIMYHBIC BU/IbI JEATEIBHOCTH I10 MOJIyYEHHIO HOBOTO 3HAHUS, €T0
MHTEPIIPETAINN, TPEOOPA30BAHUIO U IPUMEHEHUIO B Pa3IMYHBIX YIEOHBIX CUTYaIUsIX, B
TOM YHCJIE IPU CO3JaHUM YUEOHBIX MPOEKTOB B 001aCTU (PUBUKH;

BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJIM3UpPOBaTh 3aja4dy, BbIIBUTATh
THIOTE3Y €€ PEIICHNUs, HaXOIUTh apTYMEHTHI JIJIs JOKa3aTeNbCTBA CBOMX YTBEPXKICHUH,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYUYCHHBIE B XOJI€ PELIEHUS 33aJaud Pe3yJbTaThl, KPUTUUECKH
OLIEHHBATbh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U (HOPMYJIMPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BATEILHOM JIEATEILHOCTH,
B TOM YHCIIE TIPU N3YYCHUH (DU3BHKHY;

JaBaTh OIICHKY HOBBIM CUTYAIIUsIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHWsA 10 (uU3MKe B  TPAKTUYECKYI0  00JacTh
KU3HENIEATEIIbHOCTH;

YMETb UHTErpUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIC UICH, PEJIaraTh OPUTHHAIBHBIEC TIOXObI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIONINE aTbTePHATUBHBIC PEIICHUSI.

Pab6ora ¢ undpopmaumeii:

BJIQJICTh HABBIKAMHU TONy4YeHUs HWHPOpMauK  (PU3NIECKOTO  COJCPIKAHMS
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIICCTBISATH IIOMCK, aHAJIN3,
CUCTEMATH3AIMI0 ¥ WHTEPHpPETAlni0 HWHPOPMAIMKA PA3IUYHBIX BUAOB U GopM
MpEACTABJICHHUS;

OIICHUBATh IOCTOBEPHOCTH MH(POPMAIIHH;

UCIIOJIh30BaTh CPeCTBa MHGOPMAIIMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJOTHI
B PEUICHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALMOHHBIX 3a/ad
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Cc coOmoaeHueM TpeOOBaHWK JPrOHOMHMKH, TEXHHUKH O€301aCHOCTH, THUTHCHBI,
pecypcocOepeKeHrs, IMPaBOBbIX W JITHYCCKUX HOPM, HOPM HMH(POPMAIMOHHOM
0€e30I1aCHOCTH;

CO37aBaTh TEKCThI (PU3MYECKOTO COJCpKaHUSA B Pa3IMUHBIX (hopMaTax C Y4ETOM
Ha3HadYeHUs WHPOPMAIIMA W IIEJIEBOM ayJUTOPHH, BBIOWpas ONTHUMAIBHYIO (GopMy
IIPE/ICTABIICHUS W BH3yaJIH3aIiH.

KoMmyHuKkaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIe AeHCTBUS

O0menne:
OCYIIECTBIISTH OOIIEHNE HA YPOKax (PU3HKU U BO BHEYPOUHOH JACATEIHHOCTH;
pacrio3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYAIllUd U CMATYATh KOH(DIIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX

CpEACTB.

CoBMmecTHasi 1eITEJIbHOCTD:

MMOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW ¥ MHANBUAYAJILHON pabOThI;

BBIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JICUCTBUI C yUETOM OOIIIMX UHTEPECOB,
Y BO3MOXHOCTEM KaKJI0T0 YJIeHA KOJUICKTUBA;

NPUHUMATH LEJTU COBMECTHOM NEATEIBHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBAThH
JNEUCTBHUS MO €€ IOCTHXKEHUIO: COCTABJISITh IIJIaH ACHCTBUMN, PACIIPEACIIATH POJIU C YYETOM
MHEHHUI yYaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOMN PabOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJOrO0 yYaCTHUKA KOMaHJIbl B OOIIMIA
pe3yibTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLIEHWBATh MAEUM C I[O3UIMU HOBU3HBI,
OPUTUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
POSIBJISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHBbIE YHHBEPCAJIbHbIE Y4eOHbIEC NeHCTBUA
Camoopranmzamnus:

CaMOCTOSTEIIbHO OCYIIIECTBIIATH TO3HABATEILHYIO IEATEILHOCTH B 00JaCTH (PU3UKH
U aCTPOHOMUH, BBISIBJISITH IPOOJIEMBI, CTAaBUTh U (DOPMYITUPOBATh COOCTBEHHBIE 33/1a4K;

CaMOCTOSITEIIFHO COCTaBIISATh IJIaH PEIICHUS PACUETHBIX W Ka4eCTBEHHBIX 3aj1ad,
MJIaH BBIMOJHEHUS TMPAKTUYECKOW pPabOThl C YYETOM HMEIOIINXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JlaBaTh OIICHKY HOBBIM CUTYAITUSIM;

paciMpsTh paMKH Y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHH;

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

OIICHMBATh MPUOOPETEHHBIN OTIBIT,
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croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO APYIULUU B 001acTu (U3HKH,
MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JCSITEIBHOCT,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIa/ICTh HaBBIKAMH MO3HABATEIBbHON pedUIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM;

UCIOJIb30BaTh NpPHUEMbI pediekcuu Uil OLUEHKU CUTYyallud, BbIOOpa BEPHOTO
peleHus;

OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI M apPTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3YJIbTaTOB ACSATEIBHOCTH.

IIpunsiTue ceds u APyrux:
IpUHUMATh ce0s, TOHUMasi CBOM HEJIOCTATKU U JIOCTOWHCTBA,;
IIPUHUMATh MOTUBBI U APTYMEHTHI APYTUX IIPU aHAIU3E PE3YJIbTATOB JACSATEIbHOCTH;
MPU3HABATh CBOE MPAaBO U MPaBO APYTUX HA OIIUOKY.

HHPEAMETHBIE PE3YJIbTATBI

B npouecce uzyuenust kypca Kypca (pusuku yriayoiaeHHoro ypoBHsa B 10 kiacce
00y4aroIuics HaAyYnTCS:

NOHUMATh POJIb (PU3UKH B 3KOHOMHYECKOH, TEXHOJIOTMUECKOH, HKOJIOIMYECKOil,
COLIMAJIIBHOM W 3TUYECKOM cdepax NeATebHOCTH YeJIOBEKa, pOib U MECTO (PU3UKHU
B COBPEMEHHOM  HAy4YHOM  KApPTHHE  MHpA,  3HAYEHHE  ONMCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW M TPOTHOCTUYECKOW (YHKIMNA (PU3MIECKOU
TEOPUU — MEXAHUKH, MOJIEKYJSIpHOU (PU3MKU M TEPMOJMHAMMKHU, POJIb (PU3UUECKOU
TEOpUU B POPMUPOBAHUH NPEACTABICHUN O (PU3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBHS MPUMEHHUMOCTHM MoOJelell (PU3MYecKux Tel MU MPOLIECCOB
(s1BNEHMI): MHEpLUUAIbHAS CUCTEMA OTCYETa, aDCONIOTHO TBEPJOE TEJN0, MaTepualbHas
TOYKAa, PaBHOYCKOPEHHOE JBWKEHHE, CBOOOAHOE MajeHHe, aOCOJIOTHO ymopyras
nepopmanusi, abCONMIOTHO yHpPyroe U abCOJIIOTHO HEYIpPYroe CTOJIKHOBEHHUS, MOJAEIU
ras3a, JKUJKOCTH U TBEPOTO (KPUCTAIIMYECKOTO0) TeNa, UACAIbHbBIN a3, TOUCUHbIN 3apsij,
OJIHOPOAHOE DJIEKTPUYECKOE II0JIE;

pa3nuyaTh yCiaoBHs (TpaHHIbl, 00JACTH) MPUMEHUMOCTH (U3UUYECKHUX 3aKOHOB,
NOHUMAaTh BCEOOHIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB M OrPaHUYEHHOCTH
WCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBACHATH MEXaHUYECKHE MPOLIECCHl U SIBICHHS, HCHOJIb3YS
OCHOBHBIC TIOJIO)KEHHMSI M 3aKOHbl MEXAHUKU (OTHOCHTEIBHOCTh MEXaHHUYECKOTO
IBUOKEHUsI, (OPMYJIbI KMHEMAaTUKH PaBHOYCKOPEHHOTO JIBWXKEHUS, MPEoOpa3oBaHUs
[anunes 11st CKOPOCTH M MIEpEeMeEIleHUs], 3aKOHbI HbI0TOHA, TPUHIIMI OTHOCUTENBHOCTH
lanunes, 3aKkOH  BCEMHUPHOIO  TATOTEHUS, 3aKOHbl  COXPAaHEHHS  MMITYJIbCa
U MEXaHUYECKOM dHEPIHH, CBSI3b PAOOTHI CHIIbI C U3MEHEHUEM MEXaHUYECKON YHEPTHUH,
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YCJIIOBUSI PABHOBECHs TBEPAOrO Teja), MPU 3TOM HCIOJb30BaTh MaTeMaTHYECKOE
BBIPDAKCHHE 3aKOHOB, YKa3bIBaTh YCIOBUS NPUMEHUMOCTH (U3UYECKUX 3aKOHOB:
npeobOpazoBanuii ["anuies, BTOpOTo U TpeThero 3akoHOB HbI0TOHA, 3aKOHOB COXpaHEHUS
MMITYJIbCA U MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHaJIM3UPOBATh U OOBSICHATH TEIJIOBBIC ITPOIIECCHI U SIBJICHUSI, UCIIOJIb3YSI OCHOBHBIC
MOJIOXKEHUSI MOJIEKYJIIPHO-KUHETHYECKON TEOPUH U 3aKOHBI MOJICKYJISIPHOU (DU3UKH U
TEPMOJUHAMUKH (CBS3b JIABJICHUS HJICATHHOTO ra3a co CpeHeH KUHETUISCKON IHEPTUEH
TEIUIOBOTO JBM)KEHUSI M KOHIICHTPALMEN €ro MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEIIECTBA CO
CpeHEel KUHETUYECKOM PHEPTrHeil TEeMIOBOrO JBHXKEHHSI €ro YacTHIl, CBS3b JaBJICHUS
UJICaJIbHOTO Ta3a C KOHILEHTPAIMEH MOJIEKYJ U €ro TeMIepaTypou, ypaBHEHHUE
MenpaeneeBa—KiianelipoHna, nepBbiii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS SHEPTUH
B TEIUIOBBIX MpOIIeccax ), MPU 3TOM UCITOIb30BaTh MATEMAaTHUECKOE BRIPAKEHHUE 3aKOHOB,
yKa3bIBaTh YCIOBUSI IPUMEHUMOCTH ypaBHeHUs MeHieneeBa—KnaneipoHa;

aHaJIM3UPOBaTh M OOBACHATH JJICKTPUUYECKHUE SIBIICHHS, HCIOJB3YsS OCHOBHBIC
MOJIOXKEHMSI ¥ 3aKOHBI DJICKTPOJIMHAMUKH (3aKOH COXPaHEHHMS JICKTPUUYCCKOTO 3apsja,
3akoH KyJioHa, MOTEHIIMAIBHOCTD JIEKTPOCTATHYECKOTO MOJIs, MPUHIIAN CYyIEPIIO3UIIUN
AJIEKTPUUYECKUX TOJICH, MPU ITOM yKa3biBasl YCIOBUS MPUMEHUMOCTH 3akoHa Kyiona,
a TaKKe NPaKTUYEeCKH BaKHbIE COOTHOLIECHMs: 3aKOHbI OMa [Jid yyacTka Ienu
U JUIS 3aMKHYTOM 3JIEKTpUueckoil 1emnu, 3akoH Jlxoyns—Jlenua, npasuina Kupxroda,
3akoHbl Dapajaes s dJIESKTPOIN3a);

ONHUCHIBATh (PU3UYECKHE TIPOLIECChI M  SBJICHHUS, HCIOJB3Ysl  BEJIWYHHBI:
MepeMeIleHe, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CUjla, MOMEHT CHIIHI,
JaBJICHWE, MOTCHI[MAIbHAS DHEPTUs, KUHETHUECKas DHEPrUsi, MEXaHUYecKasi dHEPIus,
paboTa CUJIbI, IIEHTPOCTPEMHUTEIHLHOE YCKOPEHHE, CUla TSHKECTH, CHla YIIPYTOCTH, CHjla
TPEHHUS, MOIITHOCTh, SHEPTUs B3aUMOJICHCTBUS Tea ¢ 3eMyiei BOJIU3H ee TMTOBEPXHOCTH,
SHEpPrusl ynpyro aedopManmu MpPyKUHBI, KOJMYECTBO TEIUIOTHI, a0COIMIOTHAS
TeMmrmeparypa Tena, paboTa B TEPMOJUHAMUKE, BHYTPEHHSII DSHEPrUs HUJICATBHOTO
OJIHOATOMHOT'0 Ta3a, paboTa HJICAIbHOTO Tra3a, OTHOCUTEIbHAs BJIAXKHOCTh BO3/yXa,
KO2(PHUIIMEHT TTOJE3HOT0 ASHCTBUS HICATBHOTO TEIUIOBOTO JBUTATENIS; DICKTPUUSCKOE
1oJie, HAMPSXKEHHOCTD AJICKTPUUYECKOTO TMOJIs, HAPS)KEHHOCTD T0JIs TOYEYHOI0 3apsiia
WJTU 3apsKEHHOTO 111apa B BAKyYME U B AUDJICKTPUKE, MOTCHIUAT JIEKTPOCTATUYECKOTO
MoJIsl, Pa3HOCTh MOTEHIMAJNOB, AJICKTPOABMIKYIAs CHJIa, CUJa TOKA, HAMpSLKEHHE,
MOIITHOCTh TOKa, JJICKTPUYECKAas €MKOCTh IUIOCKOTO KOHJIEHCATOpa, COMPOTHBIICHHE
y4JacTKa LENU C MOCIEAOBAaTEIbHBIM M MapauieNIbHbIM COEAMHEHHEM PE3UCTOPOB,
SHEPTrHUs ANEKTPUUECKOTO OISl KOHAEHCATOPA;

OOBSICHATH OCOOCHHOCTH TIPOTEKAHMUS (PUBMUECKUX SIBICHUN: MEXaHUYECKOe
JIBDKEHUE, TETIOBOE JIBI)KCHHE YACTHI] BEIIECTBA, TETNIOBOE PAaBHOBECHE, OPOYHOBCKOE
nBwxkeHue, auddys3us, uUcnapeHue, KUIEHWEe W  KOHJIGHcAlus, IUIaBJICHUE
U KpPUCTa/UIM3allMs,  HAMpPaBJICHHOCTh  TEIUIONEpenayu,  dSJEKTpU3alus  Ted,
AKBUMOTEHIMATBLHOCTD MOBEPXHOCTHU 3aPSHKEHHOTO MPOBOHUKA;
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MIPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTU OAHON (PU3UUECKON BEIMYMHBI OT APYTOi
C HCIIOJIb30BAaHUEM IIPSIMBIX M3MEPEHUH, IIPU ITOM KOHCTPYHUPOBAaTh YCTAHOBKY,
(¢uKcUpoBaTh Pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHJIEC
rpad@UKoOB € y4eToM aOCOJIOTHBIX MOTPEUIHOCTEH HW3MEpPEHUi, NejaTh BBIBOJBI IO
pe3yibpTaTaM UCCIIEIOBAHNUS;

IPOBOJIUTH KOCBEHHbIE M3MEPEHMsI (PU3MUECKHX BEJIWYUH, IIPU TOM BHIOUPATH
ONTUMAJbHBIA METOJ M3MEPEHHs, OLICHUBATh AOCOJIOTHBIE U OTHOCHUTEJIbHBIC
HOTPEIHOCTH IIPSIMBIX U KOCBEHHBIX U3MEPEHU;

OPOBOJUTH ONBITHl 110 IIPOBEPKE IMPEMIOKEHHOW THIIOTE3BI: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIU3UPOBATh MOJTyYECHHbBIE
pe3yibTaThl U AENATh BBIBOJ O CTATyCE MPEJI0KEHHON TUIIOTE3bI;

coOJr01aTh IpaBuiIa 0€30MaCHOTO TpyAa MPU NPOBEIECHUU UCCIIEI0BAHUN B paMKax
y4eOHOTIO 3KCIEPUMEHTA, MPAKTHKyMa U Y4eOHO-HCCIIEOBAaTEIbCKOM M MPOEKTHOU
NEATEIBbHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB MW J1a0OpPaTOPHOTO
o0opy1I0BaHus;

pemath pacdyeTHbIC 3aJadyd C SBHO 3aJaHHOM M HESBHO 3aJaHHOM (hU3UYECKOU
MOJIEJIbIO: HA OCHOBAaHUM aHAJIN3a YCIOBUS 00OCHOBBIBATH BHIOOP (PU3NUYECKON MOJEIH,
OTBeYaroulel TpeOOBaHUAM 3aJauM, MPUMEHSITh (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U TocTynaTbl (PU3MYECKUX TEOpUW TPHU HCIOIb30BAHUM MATEMAaTUYECKUX METOJ0B
pemieHuss 3agad, MPOBOJUTH pacyeTbl HAa OCHOBAHMHM HMEIOIIMXCS —JAHHBIX,
aHAJIU3UPOBATh PE3YJIBTATHI U KOPPEKTUPOBATH METO/IBI PEIICHUS C YUYETOM MOITYYEHHBIX
pE3yJIbTaTOB;

pemaTh KayeCTBEHHbIE 3a/layd, TpeOylolue MPUMEHEHHUs 3HAaHUM U3 pPa3HBIX
pa3zenoB Kypca (U3MKHM, a TaKKe HWHTErpallMd 3HAHUA U3 JAPYIHX MPEeIMETOB
€CTECTBEHHO-HAYYHOI0 IMKJIA: BBICTPAUBATH JIOTMUECKYIO IIEMOYKY PaCCYKJIEHUM C
MCIIOJIb30BAaHUEM M3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN U (PM3HUECKUX SBJICHHI;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS NJs1 OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB
paboThl HM3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB U TEXHOJOTUYECKUX
IIPOLIECCOB;

MPUBOANTH MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-(QU3HKOB B
pa3BUTHE HAYKH, B O0BSICHEHUE MPOIIECCOB OKPYKAIOLIEr0 MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTH;

aHAJIM3UPOBaTh U OLIEHUBATh IMOCJHEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NESTEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (PU3MYECKUMM TMPOLIECCAMH, C TO3UIUN
AKOJIOTUYECKOM 0€30MaCHOCTH, IPEICTABICHU O pallMOHATILHOM IPUPOAONIOIb30BAHUH,
a TaK)Ke pa3yMHOM MCIOJIb30BAaHUU JOCTHXKEHHUM HAYKU M TEXHOJIOTUH NSl TaJIbHEHIIIero
Pa3BUTHUS YEJIOBEUECKOTO O0IIEeCTRA,;

OPUMEHSTh pa3IMyHble CHOCOOBl paboThl ¢ HHGOpManMer (U3HUUECKOTO
COJIEp)KaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH, MpHU
TOM HCIOJIb30BaTh COBPEMEHHbIE HWH(POPMALIMOHHBIE TEXHOJIOTMHM JUIsl TIOMCKA,
nepepaboOTKM M TPEIbsABICHUS Y4eOHOM W HAyYHO-NOMYJSIPHOM HMH(POpMalUH,
CTPYKTYpUPOBAHUA M HUHTEPIpPETallMd HHPOpPMAIUH, TOJYyYEHHOW M3 pa3IU4HbIX
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UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJTy4aeMyl0 MH()OPMAIMIO M OLIEHUBATH €€
JOCTOBEPHOCTH KaK Ha OCHOBE HMEIOINXCSI 3HAHUH, TaK M HA OCHOBE aHaJIN3a NCTOYHUKA
uHdopmanuu;

NPOSIBIISITh  OpPTaHU3AllMOHHBIE M TMO3HABATEIbHBIE YMEHHUS CaMOCTOSITEIHLHOTO
MpUOOPETEHUSI HOBBIX 3HAHWA B TMPOIECCE BBITIOJHEHUS NPOCKTHBIX W Y4eOHO-
MCCIICZIOBATEILCKUX padoT;

paboTaTh B rpyIie ¢ UCTIOTHCHHEM Pa3INIHBIX COIMAIBHBIX POJICH, TUTAHUPOBATH
paboTy TpYIIIbI, PAHOHAIBLHO pPACHpPENesiTh MeATeIbHOCTh B HECTaHIAAPTHBIX
CUTyallusX, OIIEHWBAaTh BKJIAJI KaXIOT0 U3 YYaCTHHKOB TPYMIBl B pEHICHHUE
paccMaTpuBaeMou MPOOJIEMBbI;

NpOSIBIISITh  MOTHUBALIMIO K Oyaymied TpodeCCHOHATbHOW  eATEIHHOCTH I10
CHEIUATBLHOCTIM (U3HKO-TEXHUYIECKOTO TTPOPIIIS.

B mnpouecce u3ydenus kypca ¢usumku yrayOieHHoro ypoBHs B 11 kiacce
o0y4Jarouuiicss Hay4YnuTC:

MOHUMAaTh POJb (U3UKU B IKOHOMHUYECKOM, TEXHOJIOTMYECKOM, COIMaILHOU U
ATUYECKON cepax esATEeIbHOCTH 4YeJIOBEKa, POJb U MECTO (PU3MKU B COBPEMEHHOM
Hay4YHOU KApTUHE MHUPA, POJIb ACTPOHOMHUHU B NMPAKTUUYECKON NIEATEIBHOCTH YEJIOBEKA
U JAIbHEHIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTHUHM, 3HAUYEHUE  OMNUCATEIBHOM,
CUCTEMATU3HPYIOLIEH, OOBSICHUTENBHOW M MPOTHOCTHYECKOW (yHKIMI (uznyeckoin
TEOPUU — DIIEKTPOJAMHAMUKH, CIEIUATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
busuku, poiab Gu3MUecKo Teopur B (OPMUPOBAHUU MPEACTABICHUN O (HU3UUECKOM
KapTUHE MHpaA, MECTO (PU3NYECKOW KApTUHBI MUpa B OOLIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O IPUPO/IE;

paznuyaTh YCJIOBHS MPUMEHHUMOCTH MOJenel (U3MYecCKUXx Tea U MPOLECCOB
(sBIEHUI): OJHOPOJHOE  DJIEKTPUYECKOE M  OJHOPOAHOE MAarHUTHOE  IOJI,
TapMOHUYECKHE KOJIeOaHUsl, MaTEeMaTUYECKU MASTHHUK, WACAIbHBIA TPY>KUHHBIN
MasATHHUK, TAPMOHUYECKUE BOJIHBI, UCATbHBIA KOJI€OATEIbHbIM KOHTYp, TOHKAs JIMH3A,
MOJIEJIEW aTOMa, aTOMHOTI'0 $/Ipa U KBAHTOBOW MOJIEJIN CBETA;

pazinyuath yciaoBUs (TpaHMIlbI, 00JIACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
MOHUMAaTh BCEOOHIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB M OTPaHUYCHHOCTH
WCIIOJIb30BaHNUs YaCTHBIX 3aKOHOB;

aHAITM3UPOBATh U OOBACHSTH MJIEKTPOMArHUTHBIC TMPOIIECCHI U SIBJICHUS, UCTIONIb3Y I
OCHOBHBIC TIOJIOKEHUS M 3aKOHbl 3JEKTPOJAMHAMHKMA U CHEIHUAIbHOW TEOopuUu
OTHOCUTEJIBHOCTH (3aKOH COXpaHEHUsl AJIEKTPUUECKOro 3apsaa, cujia Amiepa, cuiia
JlopeHnia, 3aKkOH SJIEKTPOMarHUTHOM WHAyKIWU, mpaBwio Jlenma, cBsizp OJIC
CaMOMHIYKIIMH B 3JIEMEHTE 3JEKTPUUECKON LEMN CO CKOPOCTHIO N3MEHEHUS CUJIbI TOKA,
MOCTYJIAaThl CIIEIUATBHON TEOPUHM OTHOCUTEIBHOCTH DUHINTENHHA);

aHAIM3UPOBaTh MU OOBACHATH KBAHTOBBIE MPOLIECCHl M SBJICHUS, HCIOJIb3YS
MOJIOKEHUSI KBAaHTOBOW ¢u3uku (ypaBHeHHe JuHINTEHa Mg pororddexra, mepBoiid
U BTOPOM MOCTYJIaThl bopa, MpuHLKI COOTHOLLIEHU HeompeaeneHHocTel ['eitsenoepra,
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3aKOHBI COXPaHEHMsI 3apsI0BOI0 U MacCCOBOT'O YKMCEN U SHEPIUU B SJAECPHBIX PEaAKITUsX,
3aKOH PaJM0aKTUBHOTO pacnaja);

OMKCHIBATh (PU3WUYECKHE TPOIECCh W  SBJICHHS, WCIOIb3YyS BEIWYUHBI:
HaMpsHKEHHOCTh  AJIEKTPUYECKOTO  MOJsl, MOTEHIHAN JJIEKTPOCTATUYECKOro OIS,
Pa3HOCTh TMOTEHIMAJIOB, JJICKTPOABUKYINAS CHUJIA, WHAYKIUS MAarHUTHOTO TIOJIS,
MarHUTHBIA MOTOK, cwia AMIepa, HWHIAYKTUBHOCTb, SJIEKTPOJBWXKYIIAs CuUja
CAMOUHJIYKIIMM, DHEPTHsi MAarHUTHOTO TOJI MPOBOJHHUKA C TOKOM, PEISATUBUCTCKUN
UMIYJIbC, TIOJIHASI SHEPTUsl, YHEPTUs MOKOS CBOOOJHOM YaCTHUIIbI, SHEPTUS U UMIYJIbC
¢boTOHA, MACCOBOE YMCIIO U 3aps]l Spa, SHEPTHSI CBSI3H S/IPa;

OOBSACHITh OCOOEHHOCTH TMPOTECKaHUS (PU3NYECKUX SIBICHHM: AJICKTPOMArHUTHAS
WHIYKIMS, CAMOUHIYKIIHS, PE30HAHC, MHTEPPEPEHIIHS BOJIH, AUGPAKINS, TUCTICPCHUS,
MOJTHOE BHYTPEHHEE OTpaxkeHue, (poroanekrpuuecknii 3pdext (hporodddekr), anbda- u
Oeta-pacnagsl siiep, raMMa-u3aydeHUe saep, PU3NUYECKUE MPUHIUIBI CIEKTPATIBHOTO
aHanu3a v paOoThI Jia3epa;

OTPEIEIISATh HAMPABICHUE UHAYKIIUU MAaTHUTHOTO TOJIsl IPOBOIHUKA C TOKOM, CHUJIbI
Awmmnepa u cuisl Jlopenna;

CTPOUTH H300paKEeHUEe, CO3/laBacMOE IIJIOCKUM 3€pKajJioM, TOHKOW JIMH30M,
Y PACCUUTHIBATh €T0 XapaKTEPUCTUKH;

IPUMEHSTH OCHOBOIIOJATal0Ie ACTPOHOMUYECKHUE MTOHATHSI, TEOPUU U 3aKOHBI JJIs
aHanu3a W OOBSCHEHUA (PUBMYECKUX TMPOIECCOB, MPOUCXOANUX B 3BE3/aX, B
3BE3/IHBIX CHCTEMaX, B MEKTaJIAKTHUECKOW CpeJie; NBUKEHUS HEOECHBIX TEJ, SBOJIOLNU
3Be3/1 U Bceenennoii;

IIPOBOJIUTH UCCIIEIOBAHNUE 3aBUCUMOCTEN (PU3MUECKUX BETUYNH C UCIIOIH30BAHUEM
NPSIMBIX U3MEPEHUH, MPU ITOM KOHCTPYUPOBATh YCTAaHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIy4YCeHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BUIE TpapUKOB C Yy4eTOM
aOCOJIOTHBIX ~ TIOTPEIIHOCTEH W3MEPEeHMM, Jie7laTh BBIBOABI IO  pe3yjbTaTam
UCCJIEIOBAHMS;

IPOBOJUTH KOCBEHHBIE H3MEpeHUs (HU3MYECKUX BEJIMYWH, MPU ITOM BBHIOUPAThH
ONTUMAJIbHBIA METOJI M3MEpPEHHMs, OIICHUBATh aOCOJIOTHBIE U OTHOCUTEJIbHbBIC
MOTPEIIHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUN;

MPOBOAUTL ONBITHI IO TMPOBEPKE TMPEAJIOKEHHOW TUMOTE3bl: IJIAHUPOBATH
AKCIEPUMEHT, COOMpPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATH MOJTYUYECHHbIC
pe3yJIbTaThl U JA€JaTh BBIBOJ O CTaTyCE MPEIJIOKEHHON TUIIOTE3bI;

OTHMCHIBATh METO/IbI ITOJTYUYEHHUSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHU;

coOmro1aTh IpaBuiIa 0€30MacHOTO Tpyda MPU MPOBEICHUN UCCIEIOBAHHN B paMKax
y4eOHOTO JKCIIEPUMEHTA, MPAKTHKyMa U y4eOHO-HCCIIEIOBATEIHCKON M TMPOCKTHOM
JESTETPHOCTH C WCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB U JaOOpPaTOPHOTO
000pyI0BaHNS;

pemiaTh pacyeTHbIC 3aJa4M C SBHO 3aJIaHHOM M HESBHO 3aJaHHON (HM3UYCCKOMH
MOJIETIBIO; HA OCHOBAaHWH aHAJIM3a YCJIOBHUS BEIOMPATh (PU3NUYECKUE MOJICITH, OTBEHAOIINE
TpeOOBaHMSIM 3a7a4M, IPUMEHATH (DOPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThI
du3HUeCKX TEOPUH MPHU UCIOIH30BAHUM MATEMAaTUYECKUX METOJOB pEIIeHUs 3ajad,

38



IIPOBOJUTH PacyEThl HA OCHOBAHNU UMEIOIUXCS TaHHBIX, aHAIM3UPOBATh pe3yJIbTaThl U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YUYETOM MOJYyYEHHBIX PE3YJIbTATOB;

pelaTth KaueCTBEHHbIC 3a/ladd, TPeOyIolIue NpPUMEHEHUS 3HAaHUW U3 pa3HbIX
pa3nenoB Kypca (U3HMKH, a TakKe HWHTErpald 3HAaHUW W3 JAPYyTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LMKJIA: BBICTPAUBATH JIOTMYECKYIO IIEMOYKY paCCyKJIECHUMN C
HCIIOJIb30BAaHUEM M3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN U (PU3HYECKUX SBJICHHIA;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA NJs1 OOBACHEHUS OCHOBHBIX MPUHIIUIIOB
paboThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB U TEXHOJOTUYECKUX
IIPOLIECCOB;

MPUBOIUTH MPUMEPHl BKIIAJa POCCHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MTPOIIECCOB OKPY’KAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHUH;

aHAJIM3UPOBaTh U OLIEHUBATh IIOCJHEACTBHS OBITOBOM M MPOHU3BOACTBEHHOM
JESTEIbHOCTU YEJIOBEKa, CBA3AHHOM C (U3MYECKUMHU TMpOILECCaMu, C TO3MLMH
HKOJIOTMYECKOI O€30MMaCHOCTH, MPEACTABICHUH O pallMOHAIBHOM IIPUPOI0II0JIb30BaHNUH,
a TAaK)K€ pa3yMHOM MCIOJIb30BAaHUU JOCTHXKEHHUM HAyKW M TEXHOJOTUM JIs 1alIbHEUIIETrO
pa3BUTHUS YEIOBEUYECKOI0 OOLIECTBA;

MPUMEHATh pa3dyHble CcHocoObl paboTel ¢ uH(OpManuend QU3NYECKOTrO
COJIEp’KaHUsl C HCIIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJOTHH, IpU
3TOM HCHOJb30BaTh COBPEMEHHbIE HWH(POPMAIMOHHBIE TEXHOJOTMHM JJii TIOMCKA,
nepepabOTKh M MPEAbSBICHUS Y4YeOHOM M HAyYHO-NOMYJSIpHOW UH(pOpMaLNH,
CTPYKTYpUPOBAaHUS M HHTEpPIpEeTalud HH(POpMalMM, TOITYYEHHOM W3 Pa3IUYHBIX
MCTOYHHUKOB, KDUTUYECKH aHAIU3UPOBATh MOJy4aeMyl0 MH(OPMAIMIO U OLEHUBATH €€
JOCTOBEPHOCTH KaK Ha OCHOBE UMEIOILIMXCS 3HAaHUH, TaK M Ha OCHOBE aHAJIW3a UCTOYHHKA
uH(bOpMaIINY;

MPOSIBJISITh OPraHU3alMOHHBIE U [IO3HABATENIbHBIE YMEHHUS CaMOCTOATEIbHOTO
NpUOOPETEHUs] HOBBIX 3HAHMA B TMPOILIECCE BBINOJHEHUS NPOEKTHBIX U Y4YEOHO-
UCCIIE0BAaTENbCKUX padoT;

paboTaTh B rpyIIe ¢ UCIOTHEHUEM Pa3IMYHBIX COLUMAIBHBIX POJIEH, TUIAHUPOBAThH
paboTy TpymIibl, PALMOHATIBHO pPACHPENEHATh JEATEIbHOCTh B HECTAHJAPTHBIX
CUTyallMsiX, OLIEHMBAaTh BKJIaJ KAXKIOTO W3 YYaCTHUKOB TIpPYNNbl B pEUICHUE
paccMaTpuBaeMou MPoOJIEMBbI;

OpOSIBISATh MOTHUBALIMIO K Oyaymed npodecCHOHaIbHOW —JeATENbHOCTH IO
CIEIHUATBHOCTIM (PU3UKO-TEXHUUECKOTO TTPOQHIISL.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomuuectBo OCHOBHBIE BUJIBI 1€ATEIHHOCTH
paszeiioB U TEM [IporpammHoOe copepKaHue
n/m 9acoB 00y4aronmxcst

y4eOHOT0 npeaMeTa

Paznen 1. Hayunblii MeTOa I

O3HAHUS IPUP

04bI

1.1

Hayunsiit meton
IIO3HAHUA IIPUPOIBI

6

®uznka — pyHIaMEeHTANIbHAS HayKa

o npupoze. HayuHslil MeTo] HO3HaAHUS
Y METOJIbI UCCIIEIOBAHUS (PU3UIECKIX
SIBJICHUU.

DKCIEpUMEHT U TEOpUs B IPOLECCE
no3HaHus npupoabl. HaGmtonenue

U DKCTIEPUMEHT B (hU3HKE.

Crioco6bl u3mepenus GU3nIecKux
BEJMYMH (aHAJIOTOBbIE U LIU(PPOBHIE
U3MEpUTETbHBIE PUOOPHI,

KOMIIBIOTCPHBIC JaTYNKOBEIC CI/ICTGMLI).

[TorpeumrHoct u3MepeHUi GU3NUECKUX
BeTUYMH (a0COIOTHAS U
OTHOCHUTE/IbHAS).

MopenupoBanue GU3NIECKUX SIBICHUN
U TIpoIiecCcoB (MaTepuaabHas TOUKa,
aOCOJIIOTHO TBEPIOE TEJNO, UAcaIbHAS
JKUJIKOCTh, UJCaJIbHBIN Ia3, TOUCYHBIN

3apsin). ['unore3a. Gu3nveckuii 3aKoH,

VYyacTue B IUCKyCCUU O POJIHU
¢duznueckoil reopun B GOpMUPOBAHUU
MpeACTaBICHUM 0 (PU3NYECKOU KapTUHE
MUpPa, MECTe PU3NYECKON KapTUHBI
MUpa B 0011EM psAJTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEICTABICHUIA
O MPUPOJE.

N3ydeHune NOHITUI «TUITOTE3AY,
«pu3nUecKuii 3aKoH», «pu3nueckas
TEOPUSD».

PaccMmoTpeHnue rpanull IpUMEHUMOCTH
(bU3UYECKUX 3aKOHOB.

CpaBHeHue u3MepeHuit puandeckux
BEJIMYMH MPU TOMOIIY aHAJOTOBBIX

U IIU(PPOBBIX U3MEPUTEIBHBIX
npuOOPOB, HATIPUMED, NIPU U3MEPEHUU
CUJIBI TOKA U HaPSHKEHMS B LIENU
MIOCTOSIHHOT'O TOKa ITPH MOMOII!
aHaJIOTOBBIX U ITU(PPOBBIX
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TPaHULbI Er0 IPUMEHUMOCTH.
dusnyecKas TeOpusl.

Ponb u mecto ¢pusuku B popMupoBaHUU
COBPEMEHHOW HAYYHON KapTUHBI MUPA,
B [IPAKTUYECKON NEATEIBHOCTH JIFOIEH

U3MEPUTENIbHBIX TPUOOPOB.

OcBoeHue crnoco0OB OLIEHKH
IIOTPEIIHOCTEN N3MEPEHUM.

OcBoeHne OCHOBHBIX PHEMOB paOOThI
¢ udpoBoii TabopaTopueit o Gpu3nke,
HanpuMep, IpU H3MEPEHUN (PU3UIECKIX
BEJIMYMH ITPH TOMOIIN KOMITBIOTEPHBIX
JaTYNKOB

Hroro no pasaery 6
Pasznes 2. Mexanuka
2.1 | Kunemaruka 10 Mexannueckoe JBUKEHUE. IIpoBeneHrne KOCBEHHBIX U3MEPEHUIN

OTHOCUTENBHOCTh MEXaHUYECKOTO
nBwxkennsa. Cucrema oTrcuera.

[Ipsimast u 0OpaTHast 3aJ1a4u MEXaHUKH.
Paaunyc-BexTop MarepuanbHON TOYKH,
€ro MPOEKIIMU HA OCH CUCTEMBI
KoopauHat. Tpaekropus.
[lepemenienue, CKOpocTh (CpeaHss
CKOpPOCTbh, MTHOBEHHAsI CKOPOCTb )

Y YCKOPEHUE MaTEepUaIbHOW TOUKH, UX
IIPOEKIMU HA OCU CUCTEMBI KOOPAWHAT.
CioxxeHue nepemMenieHnil U CI0KEHNUE
CKOPOCTEHM.

PaBHOMEpPHOE M paBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIBUYKECHUE.
3aBUCUMOCTH KOOPAUHAT, CKOPOCTH,
YCKOPEHUS U ITyTH MATEPUATbHOU TOUKU

MTHOBEHHOW CKOPOCTH M YCKOPEHUS
TeJa, B TOM YUCJIE YCKOPEHUS
CBOOOJTHOTO TAJICHUS, IPOBEICHHE
WCCJICIOBAHUS 3aBUCUMOCTEN MEXKIY
bu3nYecKuMU BeTUIMHaMU (yTH

OT BPEMEHH TPU PaBHOYCKOPECHHOM
JIBI>KCHUH, TIEpHO1a 00palieHus
KOHUYECKOTO MAasITHUKA OT €T0
MapaMeTPOB) M OTIBITOB TIO IIPOBEPKE
MPEIJIOKEHHON TUITOTE3bI

MIPY U3yYCHUH PAaBHOYCKOPEHHOTO
MPAMOJIMHEHHOTO IBV)KCHHS, TBUKCHUS
Tesa, OPOIIEHHOTO TOPU30HTAIBHO,
JBIDKEHUS TeJIa M0 OKPY>KHOCTH

C HOCTOSTHHOM MO MOJIYJIFO CKOPOCTBIO.
Omnpenenenne abCOMOTHBIX
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OT BPEMEHHU U UX rpaPUKH.

CBobOoHOE TazieHne. Y CKOpeHue
CBOOOHOTO MajieHus. [BukeHue Tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY.
3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH

U YCKOPEHHUS MaTepUaIbHON TOUKU

OT BPEMEHH U UX TpadUKH.
KpuBonuneiinoe nuxenue. JIBuxenue
MaTepUaTbHOU TOYKH MO OKPY>KHOCTH.
YriioBas 1 IMHEHAs CKOpocTh. [lepruon
U 4acToTa oOpalleHusl.
LlenTpocTpemMurenbHoe (HOpMaIbHOE),
KacaTelbHOE (TaHTeHIIUATIBLHOE)

Y TIOJIHOE YCKOPEHHE MaTepHaJIbHOM
TOYKH.

TexHuueckne ycTpoincTBa

¥ TEXHOJIOTUYECKHUE MPOIIECCHI:
CIUIOMETP, ABMKEHUE CHAPSAIOB,
LEHbIE, IIECTEPEHYAThIE U PEMEHHBIE
nepenayn, CKOpOCTHBIC TP THI

Y OTHOCUTEJIBHBIX NOTPEIIHOCTEN
U3MEpPEHUHN GU3NYECKUX BEIUYUH.
OueHka rpaHul] NOTrPEIIHOCTEN.
N3yueHnue MoieNii CUCTEMBI OTCYETA,
CpPaBHEHME IIyTEU, TPACKTOPHH,
CKOPOCTEN ABUKEHUS OJTHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAx OTCYETA.
AHanu3 pa3HbIX CIOCOOOB
VICCJIEIOBAHMS IBUXKCHHM.
PaccMmoTpenue npenenbHoro nepexoaa
Y U3MEPEHNE MIHOBEHHOW CKOPOCTH.
MonenupoBaHue npeoOpa3oBaHUs
JIBYDKEHUH C UCIIOJIL30BAaHUEM
MEXaHU3MOB, U3yUYEHUE
npeoOpa3oBaHus YIIIOBOM CKOPOCTU

B PEIYKTOPE.

AHanu3 HanpasJIEeHUsI CKOPOCTH

MIPU IBH>KEHHUH 110 OKPYKHOCTH.
Pemenune pacueTHbIX 3a1a4 C IBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3UYECKON MOJIEITHIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT KUHEMATHUKH.

Pemenne kauecTBEHHBIX 3a/a4,
TpeOyIOIIMX MIPUMEHEHUS 3HAaHU

10 KHUHEMATHUKE.

OObsicHEHUE YCTPOWCTBA U MPUHLIMIIA
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JEUCTBHUS CIIUJIOMETPA, LEMHBIX,
HIECTEPEHYAThIX U PEMEHHBIX IIepeaady,
CKOPOCTHBIX JTU(TOB.

OOBbscHEHNE IBUKEHUS CHAPSIOB.
OrnpeneneHue ycaoBUl IPUMEHUMOCTH
Mojienel (U3NUECKUX Tl U MPOLECCOB
(s1BIeHUI): MaTepHUalibHAs TOYKA,
PaBHOYCKOPEHHOE JBUXCHHUE,
cBOOO/IHOE MaJICHUE.

BrlnonHenne yueOHbIX 3aaHHi

Ha aHAJIN3 MEXaHUYECKUX IPOIIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIOKEHUI U 3aKOHOB
KMHEMAaTUKH: OTHOCUTEIIbHOCTh
MEXaHUYECKOTO JBUKEHUS, (POPMYIIbI
KMHEMAaTUKH PaBHOYCKOPEHHOTO
JBUKEHU, IpeoOpa3oBanus [ anuies
JUISl CKOPOCTH Y TIEPEMEILICHHUS.
Hcnons3oBanue [T-Texnonoruin

pu paboTe ¢ T0NOJIHUTETbHBIMU
MCTOYHUKAMU UH(POPMALIUU 1O TEME,
X KPUTUYECKUM aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JIlmHamuyKka

10

[Tepse1it 3akoH HeroTOHA.
NuepunaibHble CUCTEMBI OTCUETA.

[TpuHIMI oTHOCHUTENBLHOCTH [ anumes.

HCI/IHepHI/IaJ'IBHBIe CHUCTCMBI OTCUCTA

[IpoBeneHE KOCBEHHBIX U3MEPEHUI
PaBHOAEHUCTBYIOIIEH CHUJT

1 Kod(ppuiiueHTa TpeHus CKOJIbKECHHUSI,
MIPOBEJICHUE UCCIIEAOBAHNUS
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(ompenenieHne, IPUMEPHI).

Macca tena. Cuna. [Ipuniun
CYHEPIIO3UIINH CHIL.

Bropoi 3axkon Herotona

JUISI MATEPUAIIBHON TOYKHU.

Tperuit 3axkon Hprotona

JUISI MATEPUAIIBHBIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUS.
OKBUBAJIECHTHOCTh IPABUTALIMOHHOM

Y NHEPTHOW MACCBHI.

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

HaJl TOBEPXHOCTBIO IJIAHETHI U

OT reorpauuecKoM MUPOTHI.
JIBrKeHne HeOECHBIX TEN U UX
CIyTHUKOB. 3akoHbl Kemnepa.

[IepBas kocMu4€eCKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Bec tena, 1BHKyIIETOCS ¢ YCKOPEHUEM.
Cuna tpenuns. Cyxoe Tpenue. Cuna
TPEHUS CKOJIBKEHHS M CHJIa TPEHUS
nokosi. Koagpuuuent tpenus. Cuna
CONPOTHUBJIEHUS NIPU IBUKEHHUH TEJa

B JKUJIKOCTHU WJIM Ta3e, €€ 3aBUCUMOCTb
OT CKOPOCTH OTHOCHUTEIIBHOTO
JIBUKCHHSL.

Jasnenue. I mapocratnueckoe
napnenue. Cuna Apxumena.

3aBHCHUMOCTEH (U3NYECKUX BETUUUH
(cun ynpyroctu, BO3HUKAOLIUX

B [IPY’KUHE U PE3UHOBOM 00pa3sLe,

OT UX Je(pOopMalliN) U ONBITOB

I10 IPOBEPKE NIPEII0KEHHON TUITOTE3bI
pU U3YUYCHUH JBUKCHHS OpycKa

10 HAKJIOHHOM IJIOCKOCTH, JBUKEHUS
CUCTEMBI CBA3aHHBIX TEN, AeOpMAaLIIH
TEJL.

Omnpenenenue aOCOTIOTHBIX

Y OTHOCUTEJIBHBIX MOTPEIIHOCTEN
U3MEPEHUIN PU3NYECKUX BEIUYHH.
OneHka rpaHul NOTPEIIHOCTEN.
HccnenoBanue IBUXXEHHSI CUCTEMBI TE,
CBSA3aHHBIX HUTBIO, IEPEKUHYTOMN yepe3
JIETKU# OJIOK, IBMKEHUS OpycKa

I10 HAKJIOHHOM IIOCKOCTH

C EPEMEHHBIM KOX(P(PUIIMEHTOM TPEHUS,
JBUKEHUSA IPy3a HA BaJly C TPEHUEM.
HaOnronenne aBr>xeHUS TEI

B MHEPLUUAIbHBIX U HEMHEPLIMAIBHBIX
CUCTEMaXx OTCUEeTa, HallpUMeEp, KaueHUs
JBYX LIMJIMHJPOB HUJIU IIAPOB Pa3HOI
Macchbl C OJUHAKOBBIM YCKOPEHUEM
OTHOCUTEJIbHO HEMHEPLIMATIBHOU
CUCTEMBI OTCYETA.

N3ydenne eHTpoOeKHBIX MEXaHU3MOB.
CpaBHEHHE CUJI TPEHUS TTOKOSI, KAUEHHUS
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TexHu4yeckue yCcTporucTBa U CKOJIbKCHUS.

Y TEXHOJIOTHYECKHUE MPOLIECCHL: Pemenne pacueTHbIX 3a/1a4 C IBHO
NOAIIMITHUKY, IBUKCHUE 3a1aHHOM U HEABHO 3aJaHHON
HCKYCCTBEHHBIX CITyTHUKOB (bu3nUecKoil MOETbIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 HOpMYJT KHHEMATHKHU U THHAMUKH.
Pelienne kauecTBEHHBIX 3a/1a4,
TPeOYIOUX TPUMEHEHUS 3HAHUIN

10 KUHEMATUKE U TUHAMUKE.
OObsicHEeHUE YCTPOUCTBA U TPUHITUTIA
JEUCTBUS MOAIIUITHUKOB.

OObsicCHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Onpenenenue ycaoBUil IPUMEHUMOCTH
Mozelel GU3NUEeCKUX Tell U TPOLIECCOB
(s1BJIEHMI): MHEpLIMATIbHASL CUCTEMA
oTcueTa, MaTepuaibHas TOUKa,
a0CoJIIOTHO yripyras Aedopmarius.
BrimonHnenne yueOHbIX 3aaHUH

Ha aHAJIM3 MEXaHUYECKUX ITPOLIECCOB
(sIBJIEHMIT) C UCTIOJIL30BAHUEM
OCHOBHBIX MOJIO)KEHUN U 3aKOHOB
JWHAMUKU: TpU 3akoHa HerotoHa,
MPUHILINI OTHOCUTEIBHOCTH

["anmuines, 3aKkOH BCEMUPHOTO
TATOTCHUSL.

Pabora B rpynnax npu o0Cy>KACHUU
BOITPOCOB MEXIPEIMETHOTO XapaKTepa
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(Hanpumep, 1o TeMe «/IBrkenue
B IIPUPOJIEN)

23

Crartuka TBEpAOIro
Tena

AOCOJIOTHO TBEPJIOE TENO.
ITocTynarenpHOE M BpaIIaTEIbHOE
JIBUKEHHE TBEPJOrO Tesna. MoOMeHT
CUJIBI OTHOCUTEIJIBHO OCH BPAILICHUS.
[Ineqo cunbl. CiioxxeHue Cuil,
MIPUJIOKEHHBIX K TBEPJIOMY TETY.
LlenTp TsKECTH TENA.

VY ca0BUs paBHOBECHS TBEPIOIO TENA.
YcToiunBoe, HEYyCTOMYUBOE,
0e3pa3InyHOe PaBHOBECHE.
TexHuyeckue yCcTporucTaa

Y TEXHOJIOTUYECKHE ITPOLIECCHI:
KPOHIUTENH, CTPOUTEIbHBIN KPaH,
penieTyaTbie KOHCTPYKIIMH

IIpoBeneHne nccienoBaHus yCiaoBUM
PABHOBECHS TBEPJIOTO TEJIA, UMEIOILETO
OCh BpallleHUs; KOHCTPYUPOBAHUE
KPOHILUTEWHOB M pacyeT CUJl yIPYroCTH;
M3YUYEHHE YCTOMYMBOCTH TBEPJIOTO TEINA,
MMEIOLIETO IUIONIaAb OMOPHI.

Pemienne pacueTHbIX 3a/1a4 C IBHO
3aJJaHHOW U HESBHO 3a/IaHHOM
bu3YEeCcKOl MOJIEIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpMyJT CTATHKHU.

Peliennie kauecTBEHHBIX 3a]1a4,
TPeOYIOIIUX MPUMEHEHU S 3HAHUM

10 CTaTHUKE.

OOBbsicHEHUE yCTpOKCTBA

Y IPUHITUIIOB IEVCTBUS KPOHIITENHA,
CTPOUTEIBHOTO KpaHa, PerIeTyaThixX
KOHCTPYKLHU.

Onpenenenue ycaoBUl TPUMEHUMOCTH
MojeaeH (U3NISCKUX TeJl: aOCOFOTHO
TBEPIOE TETO.

BrinonHeHne yaeOHbIX 3aaHui

Ha aHAJIU3 MEXaHUYECKUX MPOIIECCOB
(sIBJIEHMIT) C UCTIOJIL30BAHUEM
OCHOBHBIX MOJIOKEHUW U 3aKOHOB
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CTAaTUKU: YCJIOBUS PABHOBCCHUA TBEPAOI'O
TCJ1a

24

3aKOHBI COXPAHEHHUS B
MEXaHUKe

10

Nmiysibc MaTeprUaIbHON TOYKH,
CHUCTEMBI MaTEPUAIBHBIX TOUEK. LIeHTp
Macc CUCTEMbI MAaTEPUAIbHBIX TOYEK.
Teopema 0 IBMKEHUU LIEHTPA Macc.
Nmnyibe cuibl 1 N3MEHEHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHUs UMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

MoMeHT nmnyJibca MaTEpUaIbHON
To4ku. [Ipencrasienue o coxpaneHuu
MOMEHTA UMITYJIbCa B IEHTPAIbHBIX
HOJISAX.

PaboTa cuibl Ha MaJIOM ¥ Ha KOHEYHOM
nepeMerieHunu. ['paduueckoe
IpPEICTaBICHUE PAOOTHI CHIIBI.
MOIIHOCTB CUIIBI.

Kunernueckas sHeprus MmaTepuaibHON
Touku. Teopema 00 U3BMEHEHUH
KUHETHUYECKOW IHEPTUU MaTePUATbHOU
TOYKH.

[ToreHMaNnbHBIE U HEIOTEHIIUATBHBIE
cuiibl. [loTeHnmansHas sHeprusi.
[ToreHuManbHast SHEPTUA YIIPYTO
nehOpMUPOBAHHOMN NPYKUHBI.
[ToreHumanbHas 3HEPrUs TENIA

[IpoBeneHme KOCBEHHBIX M3MEPEHUN
HUMITYJIbCa TeJla, KHHETUYeCKOU

Y TIOTEHIIMAJIbHON YHEPTUU Tea,
MOIIIHOCTHU CHUJIBL; TPOBEJACHHE OIBITOB
10 TIPOBEPKE MPEITIOKCHHON TUTTOTE3bI
MIPU U3yYEHUHU PABHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBHKEHUS

Y B3aUMOJICHCTBUS TeJl.

Omnpenenenne abCOIOTHBIX

1 OTHOCHUTEJIBHBIX TTOTPEITHOCTEH
U3MEpeHUM (GPU3NUECKUX BETHMYUUH.
OneHka rpaHul NOTPEIHOCTEN.
IIpoBenenune skciepumMeHTa

10 CPABHEHUIO H3MEHEHHUS UMITYJIbCa
TeJa ¢ UMITYJIbCOM CHJIbI, I3MEHEHUSI
MOTCHITUATBHON YHEPTUH TIPY>KUHBI

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

Omnpenenenue paboThl CUITBI TPEHUS
MIPY IBIKEHUU TeJla 0 HAKJIOHHOU
MJIOCKOCTH.

HaGmronenue u 00bscHEHNE
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B OJTHOPOJTHOM I'DABUTALIMOHHOM IIOJIE.
[TorenunanbHas s3HEprus Tena

B IPABUTALMOHHOM I10JI€ OJHOPOIHOTO
mapa (BHyTPH U BHE 11apa).

Bropas xocMuueckasi CKOpOCTb.
TpeTps KocMHUUYECKast CKOPOCTb.

CBs13b pabOTHI HENOTEHIMAIBHBIX CHII
C U3MEHEHUEM MEXaHUUYECKOW SJHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHECHHUS
MEXaHUYECKON IHEPTHH.

VYipyrue v Heynpyrue CTOIKHOBEHUS.
YpaBuenue bepHynnm g uaeanbHON
KUJKOCTH KaK CIIEICTBUE 3aKOHA
COXPaHEHUSI MEXaHUYECKON SHEPTUH.
TexHuyeckue yCTporucTBa

Y TEXHOJIOTUYECKHE MPOLIECCHI:
JBIYKEHUE PAKET, BOJIOMET, KOIIED,
IPYKUHHBII TUCTOJIET, THPOCKOTI,
(¢urypHoe kaTaHue Ha KOHbKax

PEaKTUBHOTO IBUKEHUS.
Pemienre pacueTHbIX 3a/1a4 € SIBHO
3aJITaHHOM U HESIBHO 3aJJaHHOU
buznyecKoil MOAeNbIo

C MCMOJIb30BaHMEM OCHOBHBIX 3aKOHOB
U GOpMyIT MEXaHUKH.

PenieHne kaueCcTBEHHBIX 3a/1a4,
TPeOYIOIIUX MPUMEHEHU S 3HAHU

110 MEXaHHKeE.

OOBsiCHEHHUE TPUHIIUITOB JCHCTBUS
BOJIOMETA, KOIepa, MPy>KMHHOTO
MUCTOJIETa, TUPOCKOTIA.

OObsicHEHUE IBUKEHUS PAKET,
(GuUrypHoro KkaraHusi Ha KOHbKax.
OnpeneneHue yclIoBui NPUMEHUMOCTH
MoJiesel PU3NUECKUX TeJl U MPOIECCOB
(ssBNIEHMI ): aOCOTIOTHO yIIPYroe

1 a0COJIFOTHO HEYIIPYTO€ CTOJIKHOBCHHUSI.
BrinonHneHnne yueOHbIX 3aaHUN

Ha aHaJIU3 MEXaHUYECKHUX MPOIIECCOB
(sIBNIEHMUIT) C UCTIOIBL30BAaHUEM 3aKOHOB
COXpPaHECHUS B MEXAHHKE: 3aKOHbI
COXPaHEHUS UMITYJIbCA U MEXaHUUECKOI
SHEPI'HH, CBS3b PAOOTHI CHJIBI C
M3MEHEHHEM MEXaHUUYeCKOM YHEPTrun
Tela.

Hcnons3oBanue IT-texHONIOTMIM
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npu paboTe ¢ JOMONHUTETbHBIMU
HMCTOYHUKAMU HH(POPMAIIUH TI0 TEME,
VX KPUTUYECKUM aHAJIM3 U OLICHKA
JIOCTOBEPHOCTHU
Hroro no pazgeny 35
Paznen 3. MoJsekynsipaas Gu3uKa 1 TEPMOAUHAMUKA
3.1 OCHOBBI 15 OCHOBHBIE MIOJIOKEHUS MOJIEKYJISIPHO- IIpoBeaeHre n3MEPEHN MAPAMETPOB
MOJIEKYJISIPHO- kunetnueckor Teopun (MKT), ux rasa, IpOBEJICHUE UCCIIEI0BAaHUN
KUHETUYECKOU onbITHOE 00ocHOBaHUE. Juddy3usi. 3aBUCUMOCTEN (PM3UUYECKUX BETUYNH
TEOpUU bpoyHoBckoe nBukeHne. Xapakrep Y ONBITOB IO MPOBEPKE MPEIOKEHHON
JIBH)KEHUS U B3aUMOJEHCTBUS YaCTHI] TUIIOTE3bI IIPU U3YUYEHUN YCTAHOBJICHUS
BelecTBa. Mozenu CTpoeHus Tra3os, TETJIOBOTO PABHOBECHS U U30ITPOLIECCOB
KUAJIKOCTEU U TBEPJIBIX TEI B rasax.
1 00BSICHEHHE CBOMCTB BEIIECTBA Omnpenenenne abCOIOTHBIX
Ha OCHOBe 3THUX Mojeiei. Macca Y OTHOCUTEJIBHBIX MOTPEITHOCTEN
U pa3Mepbl MOJIEKYJI (aTOMOB). U3MEPEHUH PU3NYECKUX BEIUYHH.
KonunuecTBo BemmecTna. O1ieHKa TpaHull MOTPEITHOCTEM.
[Tocrosannast ABoraapo. DKCliepuMeHTalIbHAas MIPOBEpPKa
TerutoBoe paBHOBecue. Temneparypa YPaBHEHHUSI COCTOSIHUSA UICAIBHOTO rasa.
U crrocoObl ee m3mepenus. [llkana N3yuenue moaemneii: JBUKEHUS YaCTHL]
temneparyp Llenbcusi. BEII[ECTBA, OPOYHOBCKOTO JBUKEHUSI.
Mojenb neanbHOro ra3a onswiTa llITepHa, kpucrammmueckux
B MOJICKYJISIPHO-KMHETHYECKON TEOPUH: | PEILETOK.
YaCTHIIbI Ta3a IBUKYTCA XaOTUUYECKH Pemenune pacueTHbIX 3a/1a4 € SIBHO
Y HE B3aUMOJICMCTBYIOT APYT C APYTOM. | 3aJaHHOM M HESIBHO 3aJaHHOU
['a30BbIE 3aKOHBI. Y paBHEHUE bu3YecKO MOJEIbIO
MenneneeBa—KnanelipoHa. AOCOIIOTHAsT | C MCITOJIb30BAHHEM OCHOBHBIX 3aKOHOB
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Temneparypa (I1Kaia TeMIeparyp
KensBuna). 3akon /lanbToHa.
N3onpoueccsl B uACaIbHOM rase

C IOCTOSIHHBIM KOJINYECTBOM BEILIECTBA.
I'padnueckoe npencraBicHue
M30IPOLIECCOB: H30TEPMA, U30X0Pa,
n3o0apa.

CBs13b MEX/ly TaBICHHEM U CpEIHEN
KMHETUYECKOU dHEpruen
IOCTYIIATEIbHOTO TEMIOBOTO IBHXKECHUS
MOJIEKYJI UI€aIbHOTO ra3a

(OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU UIEATBHOTO
rasa).

CBs13b a0COMIOTHOM TEMIIEPATYPBI
TEPMOIMHAMHYECKON CHCTEMBI

CO CpeHEeN KUHETUYECKON dHEprueu
IOCTYIIATEIbHOTO TEMIOBOIO IBHXKECHUS
€€ YaCTHIL.

TexHuueckue ycTpoucTaa

Y TEXHOJIOTUYECKHE MTPOLIECCHI:
TEPMOMETp, OapOMETP, OJIyUECHHE
HAaHOMATEpPHAJIOB

1 (hopMyIT MOJIEKYISIPHOM (DUBHUKH.
Penienne kauecTBEHHBIX 334,
TpeOYIOIMUX TPUMEHEHUS 3HaHUN

0 MOJIEKYJISIPHOU (hHU3HUKE.
OObsicHEHUE YCTPOHCTBA

Y IPUHIIUIIA IEUCTBUS TEPMOMETPA,
OapomeTtpa.

OObsicCHEHUE TTOTYYCHUS
HaHOMAaTEpPHUaJOB.

Onpenenenue yclIoBUMA NPUMEHUMOCTH
MoJienel PU3NUECKUX TeJl U MPOIECCOB
(s1B7IEHUI): MoJIeTiel ra3a, JKUJIKOCTH U
TBEPJIOTO (KPUCTAJNIMUECKOTO) Tea,
UJIeaJbHOrO rasa.

Breimonnenne y4eOHBIX 3a0aHUM

Ha aHaJIU3 TEIUIOBBIX MPOILIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
0oCHOBHBIX noJjioxkeHnit MKT u 3akoHOB
MOJIEKYJISIPHOM (DU3UKU: CBSI3b JABJICHUS
WJI€aJIbHOTO Ta3a Co CpeaHen
KUHETUYECKOW YHEPTUEN TETIIOBOTO
JIBM)KCHUS U KOHIICHTpAIUEeH ero
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEILIECTBA
CO CpeHEN KUHETUYECKON dHEPTUEH
TEIJIOBOTO JIBMYKEHHUS €r0 YacTHII,
CBSI3b JaBJICHUS UJI€aJTLHOIO T'a3a

C KOHLEHTPALKUEN MOJIEKYJI U Er0
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TEMIIEPATypPOH, YPABHEHHE
MenneneeBa—Kianeipona

3.2

TepmoarHaMuKa.
TernoBrIe MaIMHBI

20

Tepmoaunamuueckas (T/1) cuctema.
3aaHye BHEIIHUX YCIOBUN

IUISL TEPMOJAMHAMUAYECKON CUCTEMBI.
BHeninue u BHyTpeHHHE apaMeTPhI.
[TapameTpbl TEpMOTUHAMHUYECKOU
CHUCTEMBI KaK CpEIHUE 3HAYCHHUS
BEJINYVH, OTIMCHIBAIOIINX €€ COCTOSTHUE
Ha MUKPOCKOITMYECKOM YPOBHE.
Hynesoe Hauaso TepMoAMHAMUKH.
Camonpou3BoibHas pejakcaius
TEPMOJIMHAMUYECKOU CUCTEMBI

K TEIUIOBOMY PaBHOBECHIO.

Mopens naeajprHOro ra3a

B TEPMOJMHAMUKE — CUCTEMA
ypaBHEHUI: ypaBHeHUE MeHeneeBa—
Knaneipona

Y BBIPAYKCHUE JUJI1 BHYTPEHHEW SHEPTUH.
Y cnoBust IPUMEHUMOCTH 3TOU MOJIEIIH:
HU3Kasl KOHLIEHTPALUS YaCTHULl, BBICOKHE
Temieparypsl. BelpaxxeHue

17151 BHYyTPEHHEN SHEPrUun
OJIHOATOMHOTO MAEAIBHOTO Ia3a.
KBa3ucrarnueckue u HECTaTUYECKUE
IIPOLIECCHI.

DOnemeHTapHas paboTa

N3mepenune yenbHON TeII0EMKOCTH
Pa3HBIX BEILIECTB, UX CPABHEHUE,
MIPOBEJICHUE UCCIICIOBAHUI
3aBUCUMOCTEH (PM3UUECKUX BETUIHH
Y ONBITOB MO MPOBEPKE MPEAIOKEHHON
TUIIOTE3bI TPU U3YUYEHUH MPOLIECCOB
TeriooOMeHa U ainabaTHOTO Mpoliecca.
Omnpenenenne aOCOIOTHBIX

1 OTHOCUTEIBHBIX MOrPEMTHOCTEN
U3MEpPEeHUM (PU3MUECKUX BEITHYUH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3ydenne B3auMOCBSI31 SHEPTUU
MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUS
Y TEMIIEpATyPhbl KUTICHUS )KUIKOCTEH.
N3yueHue TemnoBbIX IBUTATEIICH

C UCIIOJIb30BaHNEM KOMITbIOTEPHBIX
MOJIETIEN.

HccnenoBanne pa3HbIX CIOCOOOB
W3MEHEHUs] BHYTPEHHEN SHEPTHUH.
Peliennie pacueTHbIX 3a/1a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3NYECKOM MOJIEITBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 HopMyIT MOJIEKYJISIpHOU (PU3UKHU

U TEPMOJIMHAMUKHU.
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B TEpMOJIMHAMUKE. Beruucienue
paboThI IO TpaduKy mporecca

Ha pV-auarpaMmme.

Termonepenayda kak ciocod M3MEHEHUS
BHYTPEHHEH dHEPIUU
TEPMOJIMHAMHYECKOU CUCTEMBbI

0e3 coBepIleHUs padoTHI.

KonBek1iiusi, TEMI0MpoBOAHOCTb,
U3ITyYCHHE.

KonnuecTBo TEmIOTHI.

TenmnoeMkocTh Tena. Y nejipHas

Y MOJISIpPHAsI TETJIOEMKOCTH BEIIECTBA.
VYpaBuenue Maiiepa. Y aenbHas TemioTa
cropanus ToriMBa. Pacuer kojqnuyecTBa
TEIUTIOTHI MPU TEILIONEpEaaye.
ITonsaTue 06 agmadaTHOM MpoIecce.
[IepBblit 3aKOH TEPMOAUHAMUKH.
BHyTpeHHss sHeprus.

KonuuectBo TemnoTel u pabota

KaK MEpbl U3MEHEHUSI BHYTPEHHEHN
SHEPTrUH TEPMOAUHAMUYECKON
CUCTEMBI.

BTopoii 3aKk0H TepMOIMHAMUKHI

JUIs1 PABHOBECHBIX MPOLIECCOB: Yepe3
3a/IaHHO€ PABHOBECHOE COCTOSTHUE
TEPMOJIMHAMHYECKOU CUCTEMBbI
MIPOXOIUT EAMHCTBEHHAs aanadara.

Pemenne kauecTBEeHHBIX 3a/a4,
TPEOYIOMUX TPUMEHEHHU S 3HAHUHT

M0 MOJICKYJISIPHOHM (pU3UKe

Y TEPMOJIMHAMUKE.

OO0BbsacHeHne yCTpOiCTBa U TPUHIINIIA
JEHUCTBHS XOJIOANIBHHKA,
KOHJUIIMOHEPA, TU3EITBHOTO

1 KapOIOpaTOPHOTO JBUTATEIICH,
NapoOBOW TypOUHBI.

OObsicHEHUE TIOTYYECHUSI CBEPXHUZKUX
TEMIEPATyp, YTUIN3AUUHA «TEILIOBBIX)
OTXOJIOB C UCIIOJIb30BAaHUEM TEIJIOBOTO
Hacoca, yTHIN3aluu 6H0OPraHu4ecKoro
TOIUIMBA JJIs1 BBIPAOOTKH «TETIIOBOM»
Y DIIEKTPOIHEPTUH.

BrimonHeHne yueOHbIX 3a1aHAM

Ha aHaJIU3 TETUIOBBIX POLECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
oCHOBHBIX nosioxkeHud MKT u 3akoHOB
MOJIEKYJISIPHOUN (DUBUKU U
TEPMOJMHAMUKHU: MIEPBBIN 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
SHEPIUU B TEIJIOBBIX MPOLIECCAX.
Ucnons3zoBanue I T-texnonornii

pu paboTe ¢ T0NOJIHUTETLHBIMU
MCTOYHUKAMU UH(OPMAIIIH 110 TEME,
UX KPUTUYECKUM aHAIU3 U OLICHKA
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AOcoI0THas TeMIiepaTypa.
Bropoli 3ak0H TEpMOIUHAMUKHI
JUTsl HEPaBHOBECHBIX MPOIECCOB:
HEBO3MOXHO NepeAaTh TEIIOTY
oT 0oJIee X0JIOHOTO Teia K OoJee
HarpeTomy 0€3 KOMIEHCAIlUU
(Knay3uyc). HeobpatumocThb
IPUPOJIHBIX TPOLIECCOB.

[IpuHUMIIBI AEHCTBUA TEIIOBBIX MAIIVH.

KIT.

MakcumanbsHoe 3Hauenue KII/I.

ukn Kapho.

DKOJIOTUYECKHUE aCIEKThI
MCIIOJIb30BaHUs TETUIOBBIX IBUTATEIICH.
TeruoBoe 3arpsi3HEHUE OKPYKAIOIIEH
Cpelbl.

TexHuyeckue yCcTporucTaa

U TEXHOJIOTHYECKHE MPOLIECCHI:
XOJIOTUIBHUK, KOHAUIIUOHED,
JIU3EIbHBIN 1 KapOrOpaTOpPHBIN
JIBUTaTelId, TTapoBas TypOuHa,
MOJIyYE€HUE CBEPXHU3KUX TEMIIEPATYP,
YTUIIU3ALUS «TEIJIOBBIX» OTXOI0B

C UCIIOJIb30BAaHKEM TEIJIOBOTO HAcoca,
yTHIIA3a1Usl OMOOPTaHUYECKOTrO
TOTUIUBA JIJIs1 BEIPAOOTKU «TETIIOBOMY
Y DJIEKTPOIHEPTUH

JIOCTOBEPHOCTH.

AHanu3 1 olleHKa NOCIeICTBUMN
HCIIOJIb30BaHMS TEIJIOBBIX JBUTaTEIICH
Y TETJIOBOTO 3arpA3HEHUS OKPYKAOIIEH
Cpelibl C MO3UIIAN SKOJIOTUYECKON
0€3011aCHOCTH; TIPEICTaBICHUI

0 pPallMOHAIBHOM MPUPOJIONIOTIB30BAHNT
(B mIporiecce moATOTOBKU COOOIICHHH,
BBITIOJTHEHUW TPYNIOBBIX MTPOEKTOB)
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33

ArperaTHble
COCTOSIHMSI BEIIECTBA.
@da30BbIE NEPEXOIBI

14

[TapooOpa3oBaHue 1 KOHICHCAITUSI.
Ucnapenne u kunexnue. Y genpHas
TEIJIOTa TapooOpa3oBaHUsI.
HacebiienHble 1 HEHACHIIIICHHBIE Taphl.
KauecTtBenHast 3aBUCUMOCTD TJIOTHOCTH
U JIaBJICHUS HACBILIIEHHOTO Tapa

OT TEMIIEPATYPbL, UX HE3ABUCUMOCTD

OT 00bEMa HACBHILLIEHHOTO Mapa.
3aBUCHUMOCTh TEMIIEPATYPbI KUTICHUS
OT JIaBJICHUS B KUJIKOCTH.

Brnaxxnocts Bo3ayxa. AOCOIIOTHAS

Y OTHOCUTEJIbHAS BIAXKHOCTb.

TBepnoe teno. Kpucramnuueckue

u amop(dHbIe Tena. AHU3OTPOIHS
CBOMCTB KpUCTaJJIOB. [InaBienue

Y KpUCTa/NIU3alus. Y AebHas TEIIoTa
iaieHus. Cyonumanusi.
Hedbopmariiu TBEpIOTO TENA.
Pactsxenue u cxxatue. Cnsur. Moyib
IOnra. Ilpenen ynpyrux aedopmariuii.
TerioBoe paclInpeHue KUIKOCTEN

U TBEPAbIX T€Jl, 00BEMHOE U JIMHEWHOE
pacupenre. AHTapMOHHM3M TETUIOBBIX
KO0JIeOaHUI YaCTHIL BEIIECTBA KaK
NpUYMHA TEMJIOBOTO PACIIUPEHUS TEl
(Ha KaYeCTBEHHOM YPOBHE).
[IpeoOpazoBanue sHeprun B ha30BbIX

HaOntonenue cBOMCTB HACKIIIIEHHBIX
NapoB, MaJIbIX JAehopMaInii,
MPOBE/ICHNE KOCBEHHBIX U3MEPEHUN
YACIBbHON TETUTOTHI TIABJICHUS JIb/IA,
a0COJIOTHOM BIAXHOCTU BO3/1yXa,
K03 GUIIIEHTA TOBEPXHOCTHOTO
HaTsDKeHus, Moyt FOHra.

N3yuenune 3akoHOMEPHOCTEN UCTIapeHUs
Y KATICHHSI )KUJIKOCTEH, B TOM YHCTIE
KUTICHUS TIPU MMOHUKEHHOM JIaBJICHUH,
HarpeBaHUs U TUIaBJICHUS
KPUCTAJUTMYECKOTO BEIIECTRA,
KaMWUISIPHBIX SIBIICHUHN, CMaulBaHUSI.
[IpoBeneHME OMBITOB C MBITLHBIMHU
TJICHKaMH.

UccnenoBanune moaenu
HEHBIOTOHOBCKOM KUJIKOCTH.
Pemenne pacueTHBIX 33124 C SBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3UYECKON MOJIETHIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT MOJIEKYJISIPHOU (pU3UKH

U TEPMOJMHAMUKH.

Pemenne kauecTBEeHHBIX 3a71a4,
TPeOYIOIMUX MPUMEHEHHU S 3HAHUHT

M0 MOJIEKYJISIPHOHM (pU3UKe

Y TEPMOJMHAMUKE.
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nepexojax.

YpaBHeHUE TEIIOBOrO OaiaHca.
[ToBepxHOCTHOE HATSHKEHHE.
Koaddumment noBepXxHOCTHOTO
HaTspkeHus1. KanumisipHbie siBIICHMS.
JlaBieHue 1moa UCKPUBIECHHOU
MMOBEPXHOCTHIO KUJIKOCTH.

®opmyna Jlamaca.

TexHnueckne yCcTpoincTBa

Y TEXHOJIOTUUECKUE TPOLIECCHI: AKUIKHUE
KPUCTAILJIbI, COBPEMEHHBIE MaTEPUATIBI

OOBbsicCHEHHE OCHOBHBIX MPUHITATIOB
CTPOCHHUS KUAKUX KPUCTAIIOB,
MOJTy4YEHHSI COBPEMEHHBIX MAaTEPHAIIOB.
OrnpeneneHue ycaoBUdl IPUMEHUMOCTH
Mozelel GU3nUecKUX Tell U MPOLIECCOB
(sBIIEHMI ): MoJieiel ra3a, JKUJIKOCTH

Y TBEpAOTO (KpUCTAIUIMYECKOIO) Tea,
UJI€aJbHOrO rasa.

Brinonxnenne y4eOHbIX 3aqaHUN

Ha aHaJIu3 TETUIOBBIX MPOIIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
OoCHOBHBIX nosiokeHnd MKT u 3akoHOB
MOJICKYJIIPHOM (PU3HUKHU U
TEPMOJMHAMUKU: CBSI3b JABJICHUS
UJICaJIbHOTO ra3a ¢ KOHLUEHTpalKei
MOJIEKYJI U €r0 TEMIIEPATYPOH,
ypaBHeHue MeHnneneeBa—KnaneiipoHna,
MEePBbII 3aKOH TEPMOJUHAMHUKHU.
PaboTa B rpynnax mpu o0CykJIeHUN
BOIIPOCOB MEKIPEIMETHOTO XapaKTepa
(manmpumep, no teme «TermnooomMeH

B ’KUBOU MPUPOJIEN)

Hroro no paszneny 49
Pa3znea 4. JaekTpoguHaMmuka
4.1 | DaexTpudecKoe moie 24 DJIEKTPU3ALMS TEN U €€ TPOSIBICHMUS. [IpoBeneHNne KOCBEHHBIX U3MEPEHUN U

DnekTpuueckuii 3apsia. J(Ba Buna
ANEKTpUUYECKUX 3apsioB. [[poBoiHUKY,

OIBITOB IO TPOBEPKE MPEMT0KEHHON
TUIOTE3bI IPU U3YUEHHUH
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JTABJICKTPUKU U TTOJTYITPOBOJHUKH.
DJIeMEHTapHBIN JIEKTPUUECKUM 3apsil.
3aKOH COXpaHEHUS AIEKTPUUECKOTO
3apsa.

BzaunmoperictBue 3apsioB.

Toueunsle 3apsibl. 3akoH KyoHa.
DnekTpuueckoe nojue. Ero aeiicteue

HA 3JICKTPUYECKHUE 3aPsiJIbl.
HanpskeHHOCTB 3JIEKTPUYECKOTO TOJIS.
[1poOHsIii 3apsiy. JInauu
HaIPSHKEHHOCTH JIEKTPUYECKOTO TOJIA.
OIHOPOIHOE ANEKTPUUYECKOE TIOJIE.
[ToreHmanbHOCTH
3JIEKTPOCTATUUYECKOrO MoJsl. PasHOCTH
MOTEHIIMAJIOB U HAIIPSI)KEHUE.
[TorenunanbHas 3HEprus 3apsaaa

B DJIEKTPOCTATUYECKOM TIOJIE.
[ToreHuman 3MeKTpOCTATUYECKOTO TOJIS.
CBs13b HAIPSKEHHOCTH MOJISL U PA3HOCTH
MOTEHIIMAJIOB JIJISI 3JIEKTPOCTATUYECKOTO
noJist (Kak OJTHOPOJIHOTO, TaK

¥ HEOJTHOPOIHOTO).

[IpunHun cyneprno3uuuu
3JIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsiaa. [lome
paBHOMEPHO 3apsiKeHHOM cdepsl. [Tone
PaBHOMEPHO 3apsKEHHOTO 10 00BeEMY

B3aUMOJICHCTBUS 3apSyKEHHBIX TEI,
3apsiia KOHAEHcaTopa,
MOCJIEA0BATEIBHOTIO COEIUHEHUS
KOHJICHCATOPOB.

Onpenenenne abCOMOTHBIX

Y OTHOCUTEIBHBIX MOTPEMTHOCTEN
U3MEPEHUI (PU3HUECKUX BETHYUH.
OueHka rpaHul] NOTPEUIHOCTEN.
Hab6mronenue npeBpaiiieHus SHEPTUu
3apsSYKEHHOT0 KOHJIEHCATOPa B SHEPTHUIO
U3JIy4YEeHHs CBETOIMOA, UCCIIEIOBAaHUE
pa3psiia KOHJIEHCATOpa Yepe3 pe3UucTop.
N3yyeHune 3aBUCUMOCTH
ANEKTPOEMKOCTH IIOCKOTO
KOHJIEHCATopa OT IUIOLIA/IU MJIACTHH,
PACCTOSIHUS MEXKy HUMU

U AUDJIEKTPUYECKON IPOHNULIAEMOCTH.
N3y4denne KapTuH JUHUN
HaIpPSKEHHOCTH 3JIEKTPUYECKOTO MOJIs
TOYEYHOTO 3aps]1a, PABHOMEPHO
3apsKEHHOM cepbl, pPABHOMEPHO
3apsKEHHOT0 o 00beMy 11apa,
PaBHOMEPHO 3apsyKEHHOU O€CKOHEYHOM
MJIOCKOCTH U SKBUIIOTEHIIMAJIBHBIX
ITOBEPXHOCTEN.

Pemenue pacueTHbIX 3a71a4 C SIBHO
3aIaHHOM M HESIBHO 3aJaHHOMN
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mapa. [lone paBHOMEPHO 3apsyKEHHOU
6eckoHeyHOU TIocKocTH. KapTunsl
JIMHUW HANPSDKEHHOCTH 3TUX TOJIEN

Y DKBUIIOTEHIIMAJIbHBIX TTIOBEPXHOCTEH.
[IpoBOIHUKH B AJIEKTPOCTATUYECKOM
noJie. YcaoBHe paBHOBECHS 3apsi/I0B.
JINBIIEKTPUKY B 3JIEKTPOCTATUYECKOM
none. Juamekrtpuaeckas
IPOHUIIAEMOCTD BEILIECTBA.
Konnencarop. DIEKTpOEMKOCTb
KOHJIEHCATOpa. DJIEKTPOEMKOCTh
IJIOCKOT0 KOHJIEHCATOPA.
[TapaienpHOE COEIMHEHNE
KOH/ICHCATOPOB.

[TocnenoBarenpHOE COEINHEHNE
KOH/ICHCATOPOB.

OHeprus 3apsHPKEHHOI0 KOHJIEHCATopa.
JIBrKEHHE 3apsSyKEHHOM YaCTUIIbI

B OJTHOPOJAHOM 3JIEKTPUYECKOM TIOJIE.
TexHuueckue ycTpomucTaa

Y TEXHOJOTUYECKUE MPOLECCHI:
ANEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAS 3AIIUTA,
3a3eMJICHUE AJIEKTPOIPUOOPOB,
KOHJIEHCATOPBbI, TEHEPATOP

Ban ne I'paada

buznyeckoit MoIebIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOPMYJ DIIEKTPOCTATHKHU.

Penienne kauecTBEHHBIX 33124,
TPeOYIOIMUX MPUMEHEHU S 3HAHU N

IO DJIEKTPOCTATHKE.

OObsicHEHUE YCTPOKHCTBA

Y MIPUHIIMNA JEUCTBUS SJIEKTPOCKOTA,
AIIEKTPOMETPA, KOHJIEHCATOPOB,
reHeparopa Ban ne I'paada.
OObsicHeHuE pabOThHI
AJEKTPOCTATUYECKOM 3aIUTHI,
3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Onpenenenue yclioBUiA NPUMEHUMOCTH
Mojenel (PU3NIECKUX TeJl: TOYCTHBIN
3apsii, OMHOPOJIHOE DIIEKTPUUECKOE
noJie.

BrimonHnenne yueOHbIX 3aaHUH

Ha aHaJIU3 JICKTPUUYECKUX MPOIECCOB
(sIBJIEHMIT) C UCTIOJIL30BAHUEM
OCHOBHBIX MOJIO)KEHUN U 3aKOHOB
ANEKTPOAMHAMUKH: 3aKOH COXPAHEHUS
ANEKTPUUYECKOTO 3apsiaa, 3aKoH KyioHa,
MOTEHITUATBHOCTh
AIEKTPOCTATUYECKOTO TOJISI, PUHITUIT
CYyHEPHO3ULINH IICKTPUUYECKUX MOJICH.
Hcnonws3oBanue IT-TexHONOrMIA
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npu paboTe ¢ JOMONHUTETbHBIMU
MCTOYHUKAaMU UH()OPMALIMH 110 TEME,
VX KPUTUYECKUM aHAJIM3 U OLICHKA
JOCTOBEPHOCTH

4.2

[HocTogaHBIN
ANEKTPUYECKUN TOK

24

Cuna Toka. [TocTOSHHBII TOK.
YcnoBus CyiecTBOBaHUS MOCTOSSHHOTO

QJICKTPHUYCCKOTI'O TOKA. HMcTouHukM TOKa.

Hanpsixenue U u D/1C E.

3akoH OMa [T y4acTKa LEeTu.
DIEKTPUIECKOE COMPOTUBIICHUE.
3aBUCUMOCTH COMPOTUBIICHUS
OJTHOPOJTHOTO TIPOBOJTHUKA OT €TO
JUTMHBI ¥ TUTOIIA/IH TTOTIEPEYHOTO
CeYeHHS. Y IeIbHOE CONIPOTHUBIICHNE
BEIIIECTBA.

[TocnenoBarensHOE, MapaieTbHOE,
CMEIIaHHOE COCTUHEHNE MMPOBOTHUKOB.
Pacuer pa3BeTBICHHBIX AIEKTPUUIECCKUX
nenei. [Ipasmna Kupxroda.

Pabora snekTpruieckoro Toka.

3akon JIxoyns-Jlenua.

MONIHOCTB ANEKTPUIECKOTO TOKA.
TemnmoBast MOIITHOCTB, BBIACIISIEMAs

Ha pe3nucTope.

OJ1C 1 BHyTpEHHEE CONPOTUBIICHHE
MCTOYHHKA TOKa. 3akoH OMa

JUISl TIOJTHOM (3aMKHYTOM)

IIpoBeaeHUE NPSIMBIX U3MEPEHUI CUJIbI
TOKa W HAIPSIKEHU S, KOCBEHHBIX
M3MEPEHUN YJIeTbHOTO COMPOTUBIICHHUS,
OJIC 1 BHYTpPEHHETO CONPOTUBIICHUS
HMCTOYHUKA TOKA, TPOBEACHUE
HCCJIEIOBAHUM 3aBUCUMOCTEMN
(bU3NYECKUX BEJIUYUH U OMBITOB

T10 MTPOBEPKE MPEAJI0KEHHON TUITOTE3bI
MIpY U3YYEHUH IIETIeW MOCTOSHHOTO
TOKa.

Omnpenenenne abCOIOTHBIX

1 OTHOCHUTEIBHBIX MTOTPEITHOCTEH
U3MEPEHUN (PU3HUYECKUX BEIIMYHH.
OneHka rpaHul NOTPEIIHOCTEN.
N3ydeHne KOpoTKOTO 3aMbIKaHUS
rajJbBaHUYECKOI0 AJIEMEHTA 1 OIICHKa
BHYTPEHHETO COMPOTHBIICHHUS.
Pemienue pacueTHbIX 3aj1a4 € IBHO
3aJJaHHOU 1 HESIBHO 3aJITaHHOU
(bU3UYECKON MOJIEITHIO

C UCTI0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OopMyJ1 MOCTOSTHHOTO TOKA.
Pemenre kaueCcTBEHHBIX 3a]1a4,
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3JIEKTPUYECKOMN 1enu. MOonHOCTh
UCTOYHUKA TOKa. KOpoTKO€E 3amMbIKaHUE.
KonnencaTtop B ienu mocTOSIHHOTO
TOKA.

TexHuYeCKHe yCTPOMCTBA

Y TEXHOJIOTUYECKHE MPOLIECCHI:
aMIrepMeTp, BOJIBTMETP, PEOCTaT,
CUYETUHUK IEKTPUUECKOU SHEPTUU

TPeOYIOIMUX TPUMEHEHU S 3HAHU N

Y 3aKOHOB ITOCTOSIHHOTO TOKA.
OObsicHEeHUE YCTPOMUCTBA U TPUHITUTIA
JIEHCTBUS aMIIEpMETPa, BOJIbTMETPA,
peocTara, CYETUHUKA IIEKTPUYECKON
SHEPTHUH.

BrinonHneHnne y4eOHbIX 3aaHUN

Ha aHAJIN3 3JIEKTPUYECKHX ITPOLIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIOKEHUI U 3aKOHOB
AJIEKTPOAMHAMHUKH: 3aKOHBI OMma

JUISl y9acTKa LIETH U 171 3aMKHYTOM
ANEKTPUYECKON LIETH, 3aK0H J[KOyIIs—
Jlenna.

PaboTa B rpynnax nmpu o0CyXJIeHUN
BOITPOCOB MEXIIPEMETHOT O XapaKTepa
(Hanpumep, 0 TeMe «DIEKTPUUYECKUe
SIBJICHUS B TIPUPOIE )

43

Toku B pa3iinuHbIX
cpenax

DJIeKTpUYECKasi IPOBOJIUMOCTb
Pa3IMYHBIX BELIECTB. DJIEKTPOHHAS
IPOBOJUMOCTb TBEPBIX METAIIJIOB.
3aBUCUMOCTB CONPOTUBIIEHUS METAJIJIOB
oT TeMIiiepaTypbl. CBEpXIPOBOIUMOCTb.
DIEKTPUYECKUNA TOK B BAKYYME.
CBoiicTBa 3JIEKTPOHHBIX TYyYKOB.
[MomynpoBonuuku. CoOCTBeHHAs

Y IPUMECHAs IPOBOAUMOCTh

ITIpoBeaeHUE KOCBEHHBIX U3MEPEHUM U
HUCCIe0BaHNI 3aBUCUMOCTEN

MEeXIy (PU3NIeCKUMH BEeTUYUHAMU
MIPU U3YYECHUH MPOIECCOB MPOTEKAHUS
AJIEKTPUYECKOTO TOKa B MeTaslax,
AJIEKTPOJIUTAX ¥ OTYIPOBOJHUKAX.
Omnpenenenue abCOIOTHBIX

Y OTHOCHUTEIBHBIX MOTPEITHOCTEN
U3MEpeHUI (U3HUECKIX BETHYNH.
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MOTYNPOBOJHUKOB. CBOICTBA
p-n-tiepexona. [lomynpoBogHukoBbIe
IpUOOPHI.

DNEKTPUYECKUN TOK B AJIEKTPOIUTAX.
DIIEKTPOJIUTAYECKAS TUCCOLIUALIUS.
Onexktponns. 3akoHsl Dapazaes

JUTSL JIEKTPOJIN3A.

DIIEKTPUYECKUM TOK B ra3ax.
CamocTtosTenbHbII

Y HECAMOCTOATEIIbHBIN pa3psi.
PaznuyHbIe TUITBI CAMOCTOATEIIBHOTO
pa3psana. Mosuus. [Inazma.
TexHuueckne ycTpoucTaa

U IPAKTHYECKOE TPUMEHEHHE:
razopaspsiIHbIC JIAMIIbI, YJIEKTPOHHO-
JTyueBasi TpyOKa, MOJypOBOHUKOBBIC
npuOOPHL: U0, TPAH3ZUCTOD,
dboToAMO I, CBETONO/, TaJIbBaHUKA,
paduHUpOBaHUE ME/IH, BHITJIABKA
QITIOMUHUS, DJIEKTPOHHAS MUKPOCKOTIHS

OueHka rpaHul] NOTrPEeIIHOCTEN.
Habitoienue a5ekTpoinsa, u3yueHue
U 00BSICHEHHE ITPOBOAUMOCTHU
AJEKTPOIUTOB, SKCIIEPUMEHTAIIBHOE
W3Y4YEHUE 3aKOHOB 3JIEKTPOJIN3a
dapanes.

CHsTHE BOJIBT-aMIIEPHOU
XapaKTEPUCTHUKU JTHOJA.

CpaBHeHHE NPOBOAMMOCTH METAIIIOB
Y TIOJTyIIPOBOTHUKOB.

N3ydenne nckpoBoro paspsaa

Y IPOBOJUMOCTH BO3AYXa.

Pemenue pacueTHbIX 3a1a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3UYECKON MOJIEITBIO

C MCIOJIb30BAaHUEM 3aKOHOMEPHOCTEN
MIOCTOSIHHOI'O TOKA B PA3JIMYHBIX CPEax.
Pemenue kauecTBEeHHBIX 3a/1a4,
TPEOYIOMUX TPUMEHCHHS
3aKOHOMEPHOCTEN MOCTOSHHOTO TOKA
B PA3JIMYHBIX Cpe/Iax.

OObsicHEHUE YCTPOMCTBA U MPUHLIMIIA
JEHCTBHS ra30pa3psAaHbIX JIaMIl,
AJNIEKTPOHHO-JIY4YEBOM TPYOKH,
MOJIyTIPOBOIHUKOBBIX TPUOOPOB: 1101,
TpaH3UCTOpa, GOTOANOA, CBETOANOA.
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OOBbsaAcHEHUE CYyTH MPOIIECCOB:
rajibBaHUKH, paUHUPOBAHUS MEIH,
BBITUIABKH aTIOMUHUS, SIEKTPOHHON
MHUKPOCKOITUH

Wroro no pazaeny 54

Pa3pnen S. ®uznyecKkuil NPAKTUKYM

5.1 | ®usnveckuit 16 Cnoco0bl u3mepenust pU3nIecKux IIpoBeneHNnE KOCBEHHBIX U3MEPEHUM,

IIPAKTUKYM BEJIMYMH C UCIIOJIb30BAHUEM UCCJIEIOBAHNUN 3aBUCUMOCTEN

aHAJIOTOBBIX U LIU(PPOBBIX (bu3NYECKUX BEJIIMYMH, IPOBEPKA
M3MEPUTEIIbHBIX PUOOPOB MPEII0KEHHBIX TUIIOTE3
Y KOMITBIOTEPHBIX JaTYMKOBBIX CUCTEM. | (BBIOOD U3 pabOT, OMMMCAHHBIX
AOCOIIIOTHBIE U OTHOCUTEIILHBIE B TEMAaTHYECKHUX pa3/eiiax
MOTPEIHOCTH U3MEPEHUN PU3NUECKUX | «YUEeHHYECKHIA DKCIIEPUMEHT,
BennurH. OLIeHKA rpaHull nabopaTopHble pabOThI, MPAKTUKY M)
MOTPELIHOCTEN

Hroro no pazaeny 16

Pe3epBHoe Bpemst 10

OBIIEE KOJIMYECTBO 170

YACOB I10 ITPOTPAMME
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11 KJIACC

HaumenoBanue
pa3aenoB U TEM
y4eOHOro rpeaMera

No
/11

KomnuectBO
9acoB

[IporpammHoe copepxkaHue

OCHOBHBIC BUIBI IEITCITLHOCTH
0o0yyJaromuxcs

Pasznen 1. DinekTpoaMHaMHKa

1.1 MarsuTtHoOE 1oJjie

14

B3aumopericTBre NOCTOSHHBIX
MAarHuTOB U IPOBOJHUKOB C TOKOM.
MaruautHOoe nojsie. Bektop MarHuTHOU
uHayKIud. [IpuHmn cynepno3uinmu
MAarHUTHBIX MOJIeH. JINHUK MarHUTHOM
VUHIYKIWU.

MarauTtHoe noJie MpOBOJHUKA C TOKOM
(IpsIMOTO TTPOBOAHUKA, KATYIIKU

U KpYroBoro BuTKa). OnsIT Jpcrena.
Cuna Amriepa, ee HaIIpaBJICHUE

Y MOJIYJIb.

Cuna JlopeH1ia, ee HapaBIICHHUE

Y MOZYJIb. [[BH>KEHUE 3apsyKEHHOU
YacCTHULIbl B OJTHOPOJHOM MAarHUTHOM
nosie. Pabota cuiibl JlopeHia.
MaruuTtHOE 1noJIe B BEIIECTBE.
deppoMarHeTuKy, napa-

U JMaMarHeTUKH.

TexHuyeckue ycTponcTsa u
TE€XHOJIOTUYECKHUE MPOLIECCHI:
IIPUMEHEHUE MMOCTOSHHBIX MAarHUTOB,

[IpoBeneHre KOCBEHHBIX U3MEPEHUN
cwibl AMIiepa, poBeIeHrE
MCCIIEIOBAHUS 3aBUCUMOCTEN MEXTY
(bU3MYEeCKUMU BETUYMHAMU U OTBITOB
10 TIPOBEPKE TPEITIOKCHHON TUTTOTE3bI
MPU U3yYECHUU JICHCTBUSI TIOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM,
B3aMMOJICCTBHS TIPOBOHUKA

C MarHUTHBIM TIOJIEM.

Omnpenenenne aOCOIOTHBIX

¥ OTHOCUTEJILHBIX OTPEITHOCTEN
HU3MEPCHUI (PU3HUCCKUX BETHYNH.
OueHka rpaHul] NOTPEUIHOCTEN.
WccnenoBanrie MAarHUTHOTO TIOJIS
MMOCTOSIHHBIX MarHUTOB, CBOMCTB
(beppoMarHeTUKoB.

Omnpenenenre yCiaoBU TPUMEHUMOCTH
MOJIEJIA OJTHOPOJTHOTO MAarHUTHOTO
TOJIA.

Omnpenenenre HaNpaBIeHU UHIYKIIAN
MarHUTHOTO MOJIsl POBOJAHKUKA C TOKOM,
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3NIEKTPOMATrHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOJABUTATEND SKOOU, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUI

cuibl AMriepa u cuiibl JIopeHna.
N3yuyeHne kKapTUHBI JIMHUW UHYKIUU
MarHuTHOTO II0JISI IOJIOCOBOTO

1 TTIOJKOBOOOPA3HOTO MOCTOSIHHBIX
MAarHUTOB, IJTMHHOTO MPSIMOTO
MIPOBOJIHUKA, 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJAHUKA, KATYIIKHA C TOKOM.
OOBsicCHEHHE B3aUMOCHCTBHS ABYX
MIPOBOJAHUKOB C TOKOM, IEUCTBUS CUIIbI
JlopeHia Ha MOHBI 3JIEKTPOJINTA.
HaOnronenue ABMKEHUS MyUdKa
3JIEKTPOHOB B MAarHUTHOM TIOJIE.
N3ydenne npuHOMIIA JEHCTBUSA
AIEKTPOUZMEPHUTEIHHOTO IMpHOopa
MarHUTOAJIEKTPUUECKOU CHUCTEMBI.
Petienue pacueTHbIX 3a/1a4 C SIBHO
3aJJaHHON U HESIBHO 3aJITaHHOU
(hU3nYECKO MOJIEIBIO

C MCII0JIL30BaHHMEM OCHOBHBIX
3aKOHOB U (pOopMyJI IO TeMe
«Mar"auTHoe€ 1oJie».

Pemenne kauecTBEHHBIX 3a/1a4,
TpeOYIOIIUX MPUMEHEHU S 3HAHUM

1o TemMe «MarauTHOE MOoJIeY.
OObsicHEHUE YCTPOWCTBA U MPUHITUTIA
JICVICTBHS SJIEKTPOMArHuTOB, TECTEPA-
MYJIBTUMETPA, FJEKTPOABUTATENS
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SIxobu, yckopuTenei aeMeHTapHbIX
YACTHIL.

OObsicHEHNE PUMEHEHHUS TTOCTOSTHHBIX
MarHiTOB

1.2

BHGKTPOMaFHI/ITHaSI
HHIYKIUA

13

SIBieHME BJIGKTpOMaFHHTHOﬁ HHAYKIOHH.

[ToTok BekTOpa MAarHUTHOW UHAYKIIVH.
OJIC nayKUMHU. 3aKOH

3JIEKTPOMArHuTHON nHAyKuuu Papases.

Buxpesoe snekrpuaeckoe none. Toku
dyxo.

OJ1C MHIYKIIMY B TPOBOTHUKE,
JBUKYIIEMCS B OJHOPOAHOM
MarHUTHOM TI0JI€.

[IpaBuio Jlenna.

NupyxruBHOCTH. Karymika
UHAYKTUBHOCTH B LIEMH TOCTOSIHHOTO
ToKa. fIBnenune camonnaykuuu. 3/1C
CaMOMHTyKLIMH.

OHeprusi MarHuTHOT'O NOJISL KaTyIIK!

C TOKOM.

DIIEKTPOMAarHuTHOE IIOJIE.
TexHuueckue ycTpoucTaa

Y TEXHOJIOTUYECKHE MTPOLIECCHI:
UHAYKIMOHHAS M1€4Yb, COJICHOU, 3a1IUTa
OT 3JIEKTPU3ALMH TEJ NPU JBUKEHUN
B MarHUTHOM I10JI€ 3eMJIH

IIpoBeneHue nuccaeq0BaHus
3aBUCUMOCTEH (PU3UUECCKUX BETUIHH

Y OTIBITOB MO MPOBEPKE MPEAT0KECHHON
TUIIOTE3bI TIPU U3YUCHUH SIBJICHUS
AIEKTPOMArHUTHON WHTYKIIUH.
OnpeneneHue MHIYKIIMHA BUXPEBOTO
MarHUTHOTO ITOJIS.

Omnpenenenue abCOTIOTHBIX

Y OTHOCHUTEIBHBIX MTOIPEITHOCTEH
U3MEpPEHUN PU3UYECKUX BEJIMUHH.
OueHka rpaHul] NOTPEUIHOCTEN.
DKCNEPUMEHTAILHOE U3YUCHHE MPaBUia
Jlenna.

HccnenoBanue ABICHUS CAMOMHIYKITUH,
3aBucuMocT DJIC caMOMHIyKITUN

OT CKOPOCTH U3MEHEHMS CUJIbI TOKA

B IICTIN.

N3ydenue najieHus MarHuTa

B QJTIOMUHHEBOU (MeTHOI) TpyOe.
COopka MOIeJIH DJIEKTPOMArHUTHOTO
reHeparopa.

Pelienne pacueTHbIX 3a71a4 C SIBHO
3aJITaHHOM M HESIBHO 3a/JaHHOU
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buznueckoit MoIebIO

C MCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 popMyJ1 IO TeME «DIEKTPOMArHUTHAS
WHTY KIS,

Penienne kauecTBEHHBIX 3324,
TpeOYIOMUX TPUMEHEHU S 3HAHU N

10 TEME «DIJIEKTPOMAarHUTHAs
WUHTYKIUS.

OO0BsicCHEHNE OCHOBHBIX TPUHIIUATIOB
JIEVCTBUS TEXHUYECKUX YCTPOUCTB

Y TEXHOJIOTHYECKUX MPOLECCOB, TAKUX
KaK: UHAYKI[MOHHAs [1€Yb, COJICHOU,
3allKTa OT JEKTPU3ALUN TEIl

P IBUKEHUU B MArHUTHOM MOJIE
3eMIIH.

PaGoTa B rpynmax mpu o0Cyk1eHUN
BOITPOCOB MEXIIPEAMETHOTO XapaKTepa
(Hampumep, o TeMe
«INEeKTPOMArHUTHBIE SIBJICHUS

B IIPUPOJIC»)

Hroro no paszneny 27

Pa3nen 2. Koj1ie0anus 1 BOJIHBI

2.1 MexaHudeckue 10 KonebarenbHas cucrema. [IpoBeneHne KOCBEHHBIX H3MEPCHUH,
Kos1e0aHus CBoOoHbBIE KOJIEOaHUSL. HCCIICIOBAHUSI 3aBUCUMOCTEH MEXIY

[Mapmonnyeckue konebaHus.
Kunematrndeckoe U THHAMHYECKOE
onucaHue. DHEPTeTUIECKOE OMTMCAHNE

(GU3UYECKUMHU BEITMYMHAMHU U OIIBITOB
0 MTPOBEPKE MPEIOKEHHON TUIOTE3bI
MIPU U3yUYEHUU KOJIeOaHU HUTSHOTO
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(3aKOH COXpaHEHHUSI MEXaHUYECKOU
sHepruu). BeiBoa TMHaMHUYECKOro
OMMCaHUs TAPMOHUYECKUX KOJIeOaHU !
Y3 UX SHEPreTUYECKOro

Y KUHEMATUYECKOTO ONMCAHMS.
Awmmutyzaa u ¢gaza konebanuii. Csi3b
aMIUTATYbI KOJIEOAHUI UCXOTHOU
BEJIMYHMHBI C AMIUIUTYAaMH KOJICOaHHI
€€ CKOPOCTU U YCKOPEHHS.

[Tepuon u wacTora KoyeOaHMiA.
[Tepuon manbIx CBOOOHBIX KOJIeOaHUH
MaremMaTudeckoro mastHuka. [lepuos
CBOOOJIHBIX KOJICOaHU I MPYKUHHOTO
MasITHUKA.

[TonsiTHe 0 3aTyXaroIUX KOJICOAHUSIX.
Brinyxaennsie koiebanus. Pezonanc.
Pe3onancHas xpuBas. Biusaaue
3aTyXaHUs Ha BUJI PE30HAHCHOW KPUBOU.
ABTOKONE0AHUS.

TexHuueckue ycTpomucTaa

Y TEXHOJIOTUYECKHE MPOLIECCHI:
METPOHOM, YacChl, KaueJu, My3bIKaJIbHbIE
WHCTPYMEHTHI, ceficmorpad

U TIPY>KUHHOTO MasiTHUKOB,
BBIHYJICHHBIX U 3aTyXaIOIIUX
MEXaHUYECKUX KOJICOaHUM.
Omnpenenenue abCOIOTHBIX

U OTHOCUTEJIbHBIX MOTPEITHOCTEN
U3MEPCHUI (PU3NIECKUX BETUIHH.
OueHka rpaHul] NOTPEMIHOCTEN.
HaOnronenne He3aBUCUMOCTH MEPUOIa
MaJlbIX K0JieOaHU Tpy3a Ha HUTH

OT aMIUIUTYBI.

DKcnepuMeHTaIbHas MPOBEpPKa 3aKOHA
COXpaHEHMS SHEPTUU MPH KOoJIeOaHUIX
rpy3a Ha IpY>KUHE.

Ha0mnronenue pe3onaunca.
OnpeneneHue yclIoBUi NPUMEHUMOCTH
MO MaTeMaTHYECKOTO MasTHUKA

1 U€AJIbHOTO MPY>KUHHOTO MasTHUKA.
Perienne pacueTHbIX 3a/1a4 C SBHO
3aJJaHHON U HESIBHO 3aJITaHHOM
(hU3UYECKOM MOJIEITBIO

C MCIIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
u hopmyn 1o TeMe «MexaHndecKue
KOJIEOaHUS».

Penrenne kadyecTBEeHHBIX 3a/1a4,
TpeOYyIOUX MPUMEHEHUS 3HAHUM

1o Teme «MexaHndeckue KoJeOaHus.
OOBsiCHEHHE YCTPOICTBA U MPUHIIUIIA
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JICEVCTBHS METPOHOMA, YaCOB, KaueJeH,
MY3BIKaJIbHBIX HHCTPYMEHTOB,
ceiicmorpada.

Hcnons3oBanue IT-TexHONMOT M

pu padoTe C AOMOTHUTEILHBIMU
HMCTOYHUKAMU MH(GOPMAIIHH 10 TEME, UX
KPUTHYECKUM aHAJIN3 U OIICHKa
JIOCTOBEPHOCTH

2.2

DIJIEKTPOMArHUTHBIE
KoseOaHus

15

Koneb6arenbublii KOHTYp. CBOOOIHBIE
AJIIEKTPOMATrHUTHBIE KOJIeOaHus

B UJI€aJIbHOM KOJI€0ATETbHOM KOHTYDE.
®opwmyiia Tomcona. CBA3b aMILTUTY AbI
3apsiia KOHAEHcAaTopa ¢ aMIUIUTyA0U
CUJIBI TOKA B KOJIEOATETbHOM KOHTYpE.
3aKOH COXpaHEHHUS SHEPTUU

B UJI€aJIbHOM KOJI€0ATEeTbHOM KOHTYDE.
3aTyxaroume eKTPOMarHuTHbIE
Kose0anus. BeiHyX)1eHHbIE
AIIEKTPOMATHUTHBIE KOJICOaHUSI.
[TepemenHbIN TOK. MOIIHOCTH
NEPEMEHHOI0 TOKA. AMITJIUTY THOE

U JICUCTBYIOLIECE 3HAYCHUE CUIIBI TOKA
Y HaTIPSDKEHUS TIPU pa3IndHON Popme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA

OT BPEMEHU.

CuHycou1aJIbHBIN TIEPEMEHHBIN TOK.
Pe3uncrop, koHAEHCATOP U KaTylIKa

[IpoBeneHNE KOCBEHHBIX H3MEPEHUI
Y UCCJIeIOBaHUSI 3aBUCUMOCTEH
(U3UYECKUX BETMYHH TPH U3YICHUH
AIEKTPOMATrHUTHBIX KOJIeOaHUM U 1ienei
MEPEMEHHOTO TOKa.

Omnpenenenue aOCOTIOTHBIX

¥ OTHOCUTEJILHBIX OTPEITHOCTEN
U3MEpEeHUM (U3NUECKUX BETHMYUUH.
OueHka rpaHul] NOTPEIIHOCTEN.
N3yuyenue ycTpoiicTBa U MPUHITUTIA
nencTBus Tpanchopmaropa.
HaOmronenue 31eKTpoMarHuTHOTO
pe30HaHca.

N3yyenne ocuusiorpaMm
AJIIEKTPOMATHUTHBIX KOJICOAHMIA.
Pemenue pacueTHBIX 33124 C SBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3UIECKON MOJIETHIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
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WHIYKTUBHOCTHU B LEIH
CHUHYCOUJAIBHOTO MIEPEMEHHOTO TOKA.
Pe3zonanc TokoB. Pe3onaHc
HaIPSHKECHUU.

WneanbHblil TpaHchopmaTop.
[IpowusBoacTBO, Epenayda u

NOTpPEOJICHHE DIIEKTPUUECKON SHEPTHH.

DKOJIOTUYECKUE PUCKU

IIPU IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynpTypa ncnonb3zoBanus
AJIIEKTPO3HEPTHUH B IIOBCEIHEBHOM
KU3HU.

TexHuueckne ycTpoucTaa

Y TEXHOJIOTUYECKHE MTPOLIECCHI:
ANEKTPUUECKUI 3BOHOK, T€HEPATOP
NEPEMEHHOTO TOKA, TUHUU
aNIeKTponepenayd

U GopMyII 10 Teme
«INEKTPOMArHUTHBIC KOJICOAHUS».
Pemienue kauecTBEHHBIX 3aj1a4,
TPEOYIOMUX TPUMEHEHUS 3HAHUN

0 TeMe «DJIEKTPOMarHUTHBIC
KOJICOQHUS.

CpaBHEHME MEXaHUYECKUX

U DJICKTPOMArHUTHBIX KOJICOAHMIA.
OOBsICHEHUE YCTPOMCTBA M MPUHIIHAIIA
JEUCTBUS PTIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOTro TOKa, JTMHUM
AJIEKTpoIepeaay.

Omnpenenenre yCiaoBU IPUMEHUMOCTH
MOJIEIN UACaTBbHOTO KOJIe0aTEeIbHOTO
KOHTYpa.

AHau3 U OlleHKa MMOCIEICTBUN
MCIIOJIb30BaHUs PA3IMYHBIX CIIOCOOOB
MIPOU3BOJICTBA JICKTPOIHEPTUU

C IIO3UIIMH DKOJIOTHYECKOUN
0€30MacHOCTH; TIPEICTABIICHUN

O paloOHaIFHOM IPUPOAOTIOTH30BAHUN
(B mporiecce moATOTOBKH COOOIICHHH,
BBITIOJIHEHUI TPYTTIOBBIX TPOCKTOB)

23

Mexanndeckue u
BJIEKTPOMArHUTHBIE
BOJIHBI

10

MexaHU4eCKHEe BOJTHBI, YCIIOBHUS UX
pactpoctpanenus. [lonepeunsie

Y TIpOJI0JIbHEIE BOJHEL [lepuon,
CKOPOCTbH PACTIPOCTPAHCHHUS U JJTNHA

Hab6nronenue obpazoBanus

U PaCIPOCTPAHCHHSI TIOTTEPEUHBIX
Y TMPOJIOJBHBIX BOJIH, OTPAXKCHHUS
U MIPEIOMJICHHS, UHTEPPEPEHITUH
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BOJIHBI. CBOICTBAa MEXaHUYECKHUX BOJIH:
OTpa)k€HUe, NPEJTOMIICHHE,
uHTepdepeHIus u Tudpaxus.

3Byk. CkopocTb 3ByKa. [ poMKOCTB
3ByKa. Beicota ToHa. TeMOp 3ByKa.
[IIyMoBO€ 3arpsi3HEHNE OKpYyKatoen
CpeJibl.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CJIOBUS
U3TyUYEHUS JIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opueHTanus BEKTOPOB

B, E*, v~ B YIEKIPOMATHATHON BOJIHE.
CBOMCTBA BJIEKTPOMArHUTHBIX BOJIH:
OTpa)kK€HUE, NPEJTOMIICHHE,
noJsipu3anusi, UHTeppepeHuus

U qudpakiys.

[Ikana 37€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 2eKTPOMarHUTHBIX BOJIH
B TEXHHUKE U OBITY.

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

Pannonokarys.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPYKarOUIEU CPEIBI.

TexHuueckue ycTpomucTaa

Y MPAKTUYECKOE MPUMEHECHUE:
MY3bIKAJIbHbIE UHCTPYMEHTHI,
pazap, paIuONPUEMHHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neun,

1 T pakuy MEXaHUIECKUX BOJIH,
aKyCTUYECKOTO PE30HAHCa, CBS3H
IPOMKOCTH 3BYKa U BBICOTHI TOHA

C aMIUTUTYAOU U 4aCTOTOM KOJeOaHUH.
N3ydenune CBOWCTB yJIbTpa3ByKa U €0
MIPUMEHEHHUS.

HccnenoBanue CBOMCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE,
MPEJIOMIICHUE, MOJIApU3aLus,
nudpakuys, “HTepdepeHIus.
Oo6napyxeHue nHdpaKpacHOro

U YIbTPa(pUOJIETOBOTO U3ITYYCHU.
CpaBHEHUE MEXAHUYECKUX

Y 3JIEKTPOMATrHUTHBIX BOJIH.
Onpenenenue ycaoBUil IPUMEHUMOCTH
MO/IEJIA TAPMOHUYECKOUN BOJTHBI.
Peliennie kauecTBEHHBIX 3a7a4,
TPeOYIOIIUX MPUMEHEHU S 3HAHUM

o teMe «MexaHnueckue

Y AJIEKTPOMArHUTHBIE BOJTHBD.
N3ydyenne napamMeTpoB 3ByKOBOM
BOJIHBI.

N3yuenue pacnpocTpaHeHuUs 3ByKOBBIX
BOJIH B 3aMKHYTOM IPOCTPAHCTBE.
OOBbsiCHEHUE YCTPOMCTBA U MPUHIIUTIA
JIEACTBUS MY3bIKaJIbHBIX MHCTPYMEHTOB,
pazaapa, paIuOIpUEMHUKA, TEIEBU30Pa,
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YJIbTPA3BYKOBasA ATMArHOCTHUKA
B TCXHUKC 1 MCIUILINHC

aHTeHHsbl, Teaedona, CBU-neun.
OOBbscHeHUE yIbTPa3ByKOBOH
JTUArHOCTUKH B TEXHUKE ¥ METUIINHE.
Hcnons3zoBanue I T-Ttexnonoruii

pu paboTe ¢ TOMOTHUTEITLHBIMHU
UCTOYHUKaMU HH(DOPMAIIHH 110 TEME,
UX KPUTUYECKUU aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHanu3 " OlleHKa MMOCIEICTBUN
IITYMOBOI'O U 3JI€KTPOMArHUTHOTO
3arpsi3HEHUSI OKPY KaIoIEel Cpeibl

C IIO3UIIMH DKOJIOTHUECKOUN
0€30macHOCTH; MPEJCTaBICHUMN

0 panroOHaILHOM PHUPOIOTIOTH30BAHNN
(B mIporiecce moATOTOBKH COOOIIICHHH,
BBITIOJTHCHUH TPYTITIOBBIX MIPOCKTOB)

24

Onruka

25

[IpsiMonuHEHOE pacpoOCTpaHEHUE

CBETa B OJHOPOAHOM cpene. Jlyy cera.

To4YeUyHbIN UCTOYHHK CBETA.
OTtpaxeHue cBeTa. 3aKOHbI OTPAKECHHUS
cera. [Toctpoenune nzodpakeHuit

B IJ10cKOM 3epkaie. Chepuueckue
3epKaJa.

[Ipenomiienue cBeta. 3aKOHBI
peIOMJICHUS CBeTa. AOCOTIOTHBIN
MIOKA3aTeIb MPEIOMIICHUSI.
OTHOCHUTEIbHBIN TOKA3aTEINb

HaGmoneHnre onTHYecKuX SBJICHUH,
MPOBEICHNE KOCBEHHBIX N3MEPEHUM,
HUCCJICIOBAHUS 3aBUCUMOCTEM
(bU3UYECKUX BEITUYUH U ONBITOB

T10 MMPOBEPKE MPEITI0KEHHOU TUTTOTE3BI
MIPY U3YYEHUH SIBIICHUU MTPEIIOMIICHUS
CBETa Ha rPaHMUIIC pa3ziesia IByX Cpel,
MIPEJIOMJICHUS CBETA B COOMPAIOTIICH

Y pPacCEMBAIOIIEH JTUH3aX, BOJITHOBBIX
CBOMCTB CBETa.

Hab6nronenue moHOro BHyTPEHHETO
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npenomiieHust. [locTossHCTBO 4acTOTHI
CBETAa U COOTHONIEHUE JJTUH BOJIH
[P MIEPEX0/I€ MOHOXPOMATUYECKOTO
CBETa 4yepe3 rpaHully pasjesa JAByX
ONTHYECKHUX CPEl.

Xon syyen B mpusme. Jlucnepcus ceera.

CnoxxHBIHA cocTaB Oemroro csera. LiBer.
[TosiHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHBIN Yol MOJHOIO
BHYTPEHHETO OTPAXKEHUSI.
Cobuparoriye u pacCeMBaIOIINE JINH3BI.
Tonkas nuH3a. DOKYCHOE PaCcCTOSIHUE
Y OIITUYECKAs CUJIa TOHKOM JIMH3BI.
3aBUCUMOCTH (DOKYCHOTO PACCTOSTHUS
TOHKOM c(heprUueCcKOil IMH3BI OT €€
F€OMETPHUU U OTHOCUTEIIBHOTO
IIOKa3aTess MpeIOMIICHUS.

dopMyia TOHKOH JIMH3bL. Y BEIMYCHUE,
JTaBaeMo€ JIMH30M.

XoJ1 ay4da, NpOMEIEro JUH3Y

I1oa IMpOM3BOJIBHBIM YI'JIOM K €€ rJIaBHOM

ontru4eckoun ocu. [loctpoenue
U300pKEHUI TOUYKU U OTpEe3Ka NpsIMOn
B COOMPAIOIINX U PACCEUBAIOIITUX
JIMH3aX U UX CUCTEMAX.

OnTtuyeckue npudopsl. Pazperaromias
crocoOHOCTh. ['1a3 kak onTuyeckas

OTpakEHUsI, U3YUEHUE MOJICITU
CBETOBO/IA.

[Tonydenne n3o0pakeHUs B CUCTEME
U3 IJIOCKOTO 3€pKaja U JIMH3HI,

B CUCTEME U3 JIBYX JIMH3.
KoHcTpynpoBaHue TEIeCKOMUYECKUX
CHUCTEM.

N3yuenune nossipuzanuu cBera,
OTPaKEHHOT'O OT MOBEPXHOCTHU
JIMPJIEKTPUKA, U3YUCHUE
HHTep(PEePEeHITNH JTa3ePHOTO U3ITyUEHUS
Ha JIBYX IIEJISIX.

[Tony4denue crieKkTpa u3Jry4yeHus
CBETOAMO/1a TIPU TTOMOIITH
TU(PaKIIMOHHON PEIIETKHU.

Petienne pacueTHbIX 3a/1a4 C SIBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hU3nYECKO MOJIEIBIO

C UCTI0JIb30BaHUEM OCHOBHBIX 3aKOHOB
u hopmyn o Teme «OnTrkKay.
Pemienre kaueCTBEHHBIX 3aj1a4,
TpeOYIOUX MPUMEHEHU S 3HAHUM

1o Teme «ONTHKaY.

[TocTpoeHue u pacueT u300paxKeHui,
CO3/IaBAEMBIX IJIOCKUM 3€pPKaJIOM,
TOHKOW JIMH30M.

Ornpenenenue yclioBHil MPUMEHUMOCTH
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cUcTeMa.

[Ipenensl npuMeHUMOCTH
r€OMETPUYECKON ONTUKH.

Bomnosas ontuka. MaTepdepennus
cBera. KorepeHTHbIE HCTOYHUKM.
YcaoBust HAOMIOIEHUS MAKCHUMYMOB
Y MUHUMYMOB B MHTEPhEPEHIIMOHHON
KapTHHE OT JIBYX KOTE€PEHTHBIX
UCTOYHUKOB. [ IpuMepsI Kilaccnueckux
UHTEP(PEPEHITMOHHBIX CXEM.
Hudpakius ceera. Judpakimronnas
penieTka. Y cioBUe HaOIIOAeHUS
[JIAaBHBIX MAKCUMYMOB MPH MaICHUN
MOHOXPOMATHYECKOTO CBETA

Ha TU(PPAKIUOHHYIO PEIICTKY .
[Tonapu3zanus ceera.

TexHuueckne ycTpoucTaa

Y TEXHOJIOTMYECKUE MPOLECCHI: OUKH,
JyTa, NepucKkomn, oroanmapar,
MUKPOCKOT, TPOCKIIMOHHBIN anmnapar,
MPOCBETICHNE ONTHUKH, BOJIOKOHHAS
onTHKa, TU(PaKIIMOHHAS PEIIeTKa

MO/IEJIA TOHKOM JIMH3bI; TPAHUII
MPUMEHUMOCTH T€OMETPUUECKOIN
OITHKH.

OOBbsacHEHNE 0COOEHHOCTEN IPOTEKAHUS
ONTHUYECKUX SBJIICHUW: HHTEP(EPEHIUH,
Tudpakiuu, TUCIIEPCUH, TIOJTHOTO
BHYTPEHHETO OTPaKEHHUSI.

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

OOBbscHEHUE TPOCBETIICHUS ONITUKH.
PaboTa B rpynmnax mpu o0CyXJ1eHUN
BOITPOCOB MEXIIPEAMETHOTO XapaKTepa
(manpumep, o Teme «CBETOBBIE
SIBJICHUS B IPUPOJIEY )

Hroro no pazgeny
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Paznen 3. OcHOBBI cienUaILHOM TeOPHH OTHOCUTENBLHOCTH (1as1ee - CTO)

3.1

OCHOBBI
CHELMAIbHOU TEOPUH
OTHOCUTEIBHOCTH

5

['paHnIBI MPUMEHUMOCTH KJIACCUYECKON
MexaHuku. [locTtynaTel ciennanbHON
TEOPUU OTHOCUTENBHOCTH.

[TpoBeneHne KOCBEHHBIX U3MEPEHU
UMITYJIbCA U SHEPTUU PENIATUBUCTCKUX
yactull (1o ¢poTorpadusM TPEeKoB
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[IpocTpaHCTBEHHO-BPEMEHHOM
untepBai. [Ipeobpazoanus Jlopenua.
YcnoBre NPUYNHHOCTH.
OTHOCUTENBHOCTh OTHOBPEMEHHOCTH.
3aMmeIeHre BpEMEHH U COKpallleHUE
JUIAHBI.

OHeprus v UMILYJIbC PEISITUBUCTCKON
YaCTHLIBI.

CBs13b Macchl € 3HEPIUEN U UMITYJIBCOM
PENSATUBUCTCKON YaCTHIIBI.

DHeprus MmoKos.

TexHuyeckue yCTporucTBa

U TEXHOJOTUYECKHE MTPOLIECCHI:
CIIyTHUKOBBIE IPUEMHUKHU, YCKOPUTEIN
3apsSKEHHBIX YaCTHUIL

3apsDKEHHBIX YaCTHIl B MATHUTHOM
oJje).

AHanm3 1 onucaHue GU3NICCKUX
SIBJICHHUH C UCITOJIb30BAHUEM TTOCTYJIATOB
CHeIUaTbHOU TEOPUU OTHOCUTEITHLHOCTH.
OOBsicHEHUE TPUHITUIIA ICUCTBUS

CIIy THUKOBBIX ITPUEMHUKOB,
yCKOpHUTeJen 3apsHKEHHBIX YaCTHI

Hroro no pazaeny 5

Pa3znen 4. KBantoBas ¢pusuka

4.1 KopnyckynspHo- 15 PaBHOBECHOE TEMIOBOE U3TyUYCHUE IIpoBeneHrEe KOCBEHHBIX U3MEPEHHU,
BOJIHOBOH Jyainu3M (u3;1yueHue abCOJIFOTHO YEPHOTO Tea). | UCCIEAOBAHUS 3aBUCUMOCTEN MEXKITy

3akoH cMelienus Buna. ['unoresa
[Inanka o KBaHTax.

®DoTOHBI. DHEPTHUS U UMITYJIbC (DOTOHA.
dotodrddext. OnbiThl A.I'. CTonerona.
3akonbl hoTodddekra. YpaBHeHUE
Oiiamrerina st pororddexra.
«KpacHas rpanuna» gororddexra.
JlaBnenue cBeTa (B 4aCTHOCTH,

(bU3MYECKUMHU BeTUINHAMU

py U3y4deHuu siBlieHus hotorddekra.
Omnpenenenne abCOTIOTHBIX

¥ OTHOCHUTEJIBHBIX TTOTPEITHOCTEH
U3MEPCHHUI (PU3HYCCKUX BETHYHMH.
OueHka rpaHul] NOTPEUIHOCTEN.
Pemenune pacueTHbIX 33724 C SIBHO
3aJJaHHOW U HESIBHO 3aJJaHHOU
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JTaBJICHHUE CBETA Ha aDCOIIOTHO
MOTJIONIAIOIIYIO0 M aOCOIOTHO
OTPKAIOITYIO IOBEPXHOCTB).
Omertel I1.H. JleGenena.

BonHoBbIe cBOMCTBA YacTHll. BOJIHBI
ne bpoius. [Inuna BosHsl 1e bpoiiis
U pa3Mepbl 00JIaCTH JIOKATU3ALUH
JBIKYIIEHCS YaCTULIBI.
KopnyckynsspHO-BOTHOBOM Ayaliu3M.

Judpakuus 31eKTpOHOB Ha KpUCTAJLIaX.

Crenuduka u3mMepeHuil B MUKPOMUDPE.
CooTHOLIEHNS HEOIPEIETIEHHOCTEN
I'eitzenOepra.

TexHuyeckue yCcTporucTaa

¥ TEXHOJIOTUYECKHUE MPOLIECCHI:
CHEKTPOMETP, (HOTOIIEMEHT,
dboToAaTUNK, TYHHETbHBIA MUKPOCKOTI,
COJIHEUHas OaTapesi, CBETOIUO

buznueckoit MoIebIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u hopmyn no Teme «KBaHTOBBIE
SIBIICHUSI.

Pemienre kaueCTBEHHBIX 3aj1a4,
TPeOYIOUX MPUMEHEHUS 3HAHUM

1o TeMe «KBaHTOBBIE SIBICHUSY.
Onpenenenue ycaoBUd IPUMEHUMOCTH
KBAaHTOBOM MOJIEIIA CBETA.

AHanu3 KBaHTOBBIX MPOIIECCOB

C HCMOJIb30BAHUEM YpPABHEHUS
OuiHmTeniHa 1g Gporoadgekra,
MPUHIIMIIA COOTHOIIECHUHN
HeonpenenenHoctu ['eiizendepra.
OOBbsicHeHUE IPUHITUIIA IEHCTBUS
CIIeKTpoMeTpa, (PoTorIeMeHTa,
dboToaaTuMKa, TYHHEIHLHOTO
MHUKPOCKOIIa, COJTHEUHOU OaTapeu,
CBETOAMO/IA.

Ucnonb3oBanue [ T-rexnonoruu

pu paboTe ¢ TOMOJHUTEITLHBIMHU
HMCTOYHUKAMU WH(OpMAIINH 110 TEME,
X KpUTUYECKUN aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka atroma

OnBITHI IO UCCTENOBAHUIO CTPOEHUS
aroma. [Inanerapnas Moziesib aTtoma
Pezepdopna.

OnpeneneHue JJIMHBI BOJHBI JIa3€PHOTO
W3JIYyYCHHUS.
Hab0mronenue nuHeyaThIx CIIEKTPOB.
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[Toctynarel bopa. U3nyuenue

Y orJIoIeHue (POTOHOB IIPH TIEPEXOe
aToMa ¢ OJIHOTO YPOBHSI SHEPTUU

Ha JIPYTOM.

Bunsi cnexktpos. CriekTp ypoBHE#
SHEPIruy aromMa BOJ0PO/a.
CrnoHTaHHOE U BBIHYKJIEHHOE
u3JyudeHue cera. Jlasep.
TexHu4yeckue yCcTporucTBa

Y TEXHOJIOTUYECKHE ITPOLIECCHI:
CHEKTpaIbHBIN aHAINU3 (CIEKTPOCKOM),
Ja3ep, KBAaHTOBBI KOMIIBIOTED

HccnenoBanue ciekTpa pa3peKeHHOro
aTOMAapHOT'0 BOAOPO/Ia U UBMEPEHUE
nocTossHHON PunOepra.

N3ydenue ycTponcTBa v JEUCTBUS
CUYETYMKA UOHU3UPYIOUTUX YACTHII.
Ornpenenenue ycaoBUd IPUMEHUMOCTH
Mojenu atoma Pesepdopaa.
OObsicHEeHUE PUHIIUIA ICHCTBUS
CIEKTPOCKOTIIA, JIa3epa, KBAHTOBOTO
KOMIIBIOTEpA.

AHanu3 KBaHTOBBIX ITPOLECCOB

Ha OCHOBE IIEPBOI'0 U BTOPOTO
1ocTyJsiatoB bopa

43

du3nKa aTOMHOTO
aapa u
AJIEMEHTAPHBIX
JACTUI]

Hyxnonnas monens snpa ['elizenoepra—
NBanenko. 3apsn sapa. MaccoBoe
yuciio sapa. U3oromsl.
PannoaktuBHOCTH. Anbha-pacma.
DNEeKTPOHHBINA U MO3UTPOHHBIN OeTa-
pacran. ['amma-n3nyyeHue.

3aKOH paAMOaKTUBHOTO pacraja.
PannoakTuBHBIE H30TONBI B MPUPOJE.
CBolicTBa MOHU3UPYIOIIETO U3ITyYECHHUS.
BrusHre paguoakTUBHOCTH Ha JKUBBIE
opranusmbl. EctrecTBeHHBIN POH
u3nydeHus. [Jlozumerpus.

DHeprus CBs3U HyKJIOHOB B sIpE.
Anepnsbie cuibl. Jlepext Macchl spa.

[IpoBenenne namepeHui
paaroaKTUBHOTO (OoHA

C MCIOJIb30BAaHUEM JI03UMETPA

Y HCCIIEJOBAaHUE TPEKOB YACTHUL]

(1o roToBbIM oTOrpadusIM).
N3ydenue nornouieHus 6eTa-4yacTHIl
ATIOMUHHUEM.

OmnpenenexHue yciaoBUil IPUMEHUMOCTH
MOJEJIA aTOMHOTO Si/Ipa.

AHanu3 1 ONMCcaHue AJEPHBIX peaKIni
C MCIOJIb30BaHUEM MOHSTHI MaccoBOe
YUCIIO U 3apsij sApa, SHEPTUsl CBA3U
A7Ipa, 3aKOHOB COXPaHEHUs 3apsija,
MacCOBOT'0 YHCJIA U SHEPTHH B SAEPHBIX

75




SAnepnsle peakuuu. J/lenenue u CUHTE3
snep. Anepusie peaktopsl. [IpobaemMbl
YIPaBISIEMOT0 TEPMOSAEPHOTO CUHTES3A.
DKOJIOTUYECKHUE aCIIEKThI Pa3BUTHS
SIEPHON SHEPTETUKH.

MeToabl pErUCTPALIN U UCCIEA0BAHUS
AJIEMEHTAPHBIX YACTHUL.
DOyHIaMEHTAIBHBIE B3AUMOACHCTBHS.
bapuonbl, ME30HBI U JIENITOHBI.
[IpencraBinenne o CTaHaapTHOMN
Mozenu. KBapk-rimrooHHas MOAEINb
aZpOHOB.

®dwusuka 3a npenenamu CtaHaapTHON
Mozenu. TemHas MaTepusi U TEMHasI
DHEPTHUS.

EnuncTBO hrzmveckoit KapTUHBI MHpA.
TexHuueckne yCcTpoincTBa

Y TEXHOJIOTHYECKUE MPOLIECCHI:
IO3UMETp, KaMepa Buiibcona, siaepHbIi
pPEaKTOp, TEPMOSIEPHBIN PEAKTOD,
aTomMHasi 00M0a, MAarHUTHO-PE30HAHCHAS
ToMorpadus

peakimsX, 3aK0OHa PaJH0aKTUBHOTO
pacnaja.

OObsicHEeHUE PUHIINIA IEHCTBUS
JIO3AMETPA, KaMepbl BuibcoHa,
SJICPHOTO PEaKTOpa, TEPMOSIAEPHOTO
peakTopa, aTOMHOU OOMOBI, MATHUTHO-
pEe30HaHCHOM ToMorpaduu.

AHaN3 1 OlEHKA BIUSHHUS
PaIMOaKTUBHOCTHU HA KUBbBIC
OpTaHU3MBbI, a TAKYKE MOCIEICTBUI
Pa3BUTHUSA SIIEPHON SHEPTETUKH

C MO3UIIMH SKOJIOTUYECKOU
0€301acHOCTH; TPEACTaBICHUM

O pallMOHAIBHOM MTPUPOIONIOIB30BAHUU
(B mpo1iecce moATOTOBKU COOOIIEHUH,
BBITIOJTHEHUS TPYNIIOBBIX MPOEKTOB)

Hroro no pazgeny

25

Paznen 5. DieMeHTBHI aCTPOH

OMHHM U ACTPOPU3UKH

5.1

DJIEMEHTHI
aCTPOHOMHUU
U acTpo(U3UKH

12

DTarbl pa3BUTHS ACTPOHOMHUH.
[IpukiagHOE 1 MUPOBO33PEHUECKOE
3HaYeHHE acTpoHOMUU. [[puMEeHMMOCTD

HabGaronenue 38e31H0r0 HEDA
HEBOOPYI)KEHHBIM TJ1a30M
C UCIIOJIb30BAHUEM KOMITHIOTEPHBIX
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3aKOHOB (DU3HKH I OOBSICHCHUS
IPUPOABI KOCMUYECKUX OOBEKTOB.
MeTtoabl aCTpOHOMHYECKUX
uccnenoanuii. CoBpeMEeHHbIE
ONTHUYECKHUE TEJIECKOIIBI,
PaaroTENECKOIbI, BHEATMOChEepHAs
ACTPOHOMHUHI.

Bun 3Be3gHoro neba. Co3Besnus, sipKkue
3BE€3/1bl, IIJIAHETHI, UX BUAUMOE
JBUYKEHUE.

ConHeuHas cucrema.

Counnne. CoslHEUHAsA AKTUBHOCTb.
Hctounuk sneprum CoJiHIla U 3BE31.
3Be3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
Jlnarpamma «CIEeKTpaJIbHBIN KJIacc —
CBETHUMOCTbB». 3B€3/Ibl IJTABHOU
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBeTUMOCTbY JIJISl 3BE3]]
TJIABHOM MOCJEI0BATENIbHOCTH.
BnyTtpennee crpoenue 38e31.
CoBpeMeHHbIE MTPEACTABICHUS

0 IIPOUCXOXKIEHUHU U 3BoJIIOIMU CoJHIIA
U 3BE3J1. DTalbl )KU3HU 3BE3]I.
Muteunslii [TyTe — Hama ['aakTuka.
ITonoxenue u nBmxenne CoHIa

B ["asmakTuke. TUIBI TaTaKTHK.
Panpnoranaktuku u kBazapsl. YepHblie

MIPUJIOAKEHUM JUIS1 ONIPEACTICHUS
MOJIOKEHUST HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ua CeBepHOro noiaymapus

U SIPKUE 3BE3[IBI.

Hab6mronenue B Teneckon JIyHbl, TIaHET,
TYMaHHOCTEW U 3BE3HBIX CKOTUICHUM.
YuacTtue B JUCKYCCUU O POJIU
ACTPOHOMMH B COBPEMEHHON KapTHUHE
MHPA, B IPAKTUYECKOU AEATEIBHOCTH
YEJIOBEKA U TAJIbHEUIIIEM HAYyYHO-
TEXHUYECKOM Pa3BUTHH.

[TonroroBka cooO1IeHUN 0 METOIaX
MOJy4YEHUS HAYYHBIX aCTPOHOMUYECKUX
3HAHWUM, OTKPBITUAX B COBPEMEHHOU
ACTPOHOMUU.

[IprMeHeHnEe OCHOBOMIOJIATAFOIINX
ACTPOHOMMYECKUX MTOHATUH, 3AKOHOB

Y TEOpUH JI aHaJIn3a U OObSICHEHHUSI
bu3HYEeCcKuX NPOLECCOB, TPOUCXOASIINUX
B 3B€3/1aX, B 3BE3/IHBIX CUCTEMAX,

B MEXTaJIAKTUYECKOU CPeAE, IBUKEHHUS
HEOECHBIX TEJ, YBOJIIOLIMHU 3BE3]I

u Becenennon
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JBIPBI B SiIpax rajlakTUK.
Bcenennas. Paciiupenne BeeneHHon.
3akon Xa060mna. Pazberanue rajakTuk.
Teopus bosbmoro B3psiBa. PennkroBoe
U3TyUYeHUE.
MacmrabHas cTpykTypa BeeneHHoM.
MeraranakTuka.
Hepemennsie npo6iieMbl aCTPOHOMUU
Hroro no pasaery 12
Paznen 6. @PuznvecKuil MPaKTUKYM
6.1 duznueckuit 16 Cnioco6bl u3mMepenust Gu3nIecKux [IpoBeneHrE KOCBEHHBIX U3MEPEHUM,
MPaKTUKYM BEJIMYMH C UCTIOJIb30BaHUEM MCCIIEIOBAaHUM 3aBUCUMOCTEN
aHAJIOTOBBIX U ITU(POBBIX (bU3MYEeCKUX BEJIMYWH, TIPOBEPKA
U3MEpPUTETBHBIX TPUOOPOB MPEIIOKEHHBIX TUITOTE3 (BHIOOP
Y KOMIIBIOTEPHBIX TATYNKOBBIX 13 padoT, OMUCAHHBIX B TEMATUYECKUX
cucteM. AOCOIOTHBIE paszenax « Y YeHU4eCKUi SKCIIEPUMEHT,
Y OTHOCUTEJIbHBIE MOTPEUTHOCTH nabopaTopHbie pabOThI, MPAKTUKYM)))
U3MepeHu PU3NUECKUX BEJIUUUH.
OueHka rpaHul] HOTrPeIHOCTEN
Hroro no pazgeny 16
Paznen 7. O00o0maroiee noBTropeHme
7.1 Cucremarusanus u 15 O00011eHNE U cUCTEMATH3 AU YyacTue B AUCKYCCUU O POJIH (PU3UKH
o0o01ieHne COJIEpKaHUS Pa3JeNoOB Kypca 1 aCTPOHOMUH B PA3JIMUHBIX chepax
MIPEAMETHOTO «Mexanuka», «MonekymspHas pu3uka | JeATEIBHOCTHU YEIOBEKA.
COJIEpKaHMs U OIbITA U TEPMOJVMHAMUKAY, [ToaroroBka cooOl1ieHH 0 MecTe
NEATEIbHOCTH, «DnekTpoauHaMuKkay, «Konebanus (bU3UYECKON KapTUHBI MUPA B PSTY
PUOOPETEHHOTO Y BOJIHBD, «OCHOBBI CHIEIIUATBHON COBPEMEHHBIX MTPEICTABICHUI
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IpU U3yYEHUH Kypca
¢uzuku 10-11
KJ1acCOB

TEOPUU OTHOCUTEILHOCTHY, «KBaHTOBas
duznka», «IIEeMEHTHI aCTPOHOMHUU

U aCTPOPU3UKIY.

Ponb pusuku u actpoHOMUUN

B DKOHOMUYECKOM, TEXHOJIOTHUYECKOH,
COLIMAJIbHON U 3TUYECKOM chepax
JEeSTEIIbHOCTH YEJIOBEKa, POJIb U MECTO
(UMK ¥ ACTPOHOMHHU B COBPEMEHHOM
HAy4YHOW KapTHUHE MHpA, 3HAUCHHE
onucaTeIbHOM, CHCTEMAaTU3UPYIOILIEH,
O0OBACHUTENHLHON U MPOTHOCTUYECKON
byHKuu Guznyeckoi Teopuu, poib
¢duznyeckoit Teopun B GOPMUPOBAHUU
npeAcTaBlIeHU 0 (GU3NYECKON KapTUHE
MUPA, MECTO (PU3MUECKON KapTUHBI
MHUpa B OOLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHbIX NPEICTABICHUIM
0 TIPUPOJIE

O MPHUPO/IE.

BrinonHneHnne yueOHbIX 3aJJaHUM,
JIEMOHCTPUPYIOLINX OCBOEHHUE
OCHOBHBIX TIOHATHH, (PU3NIECKUX
BEJINYMH U 3aKOHOB Kypca ¢uzuku 10—
11 xnaccoB

Hroro no pasaeny 15

PesepBHoe Bpems 10

OBIIEE KOJIMYECTBO 170
YACOB I10 ITPOI' PAMME

79




MNEPEYEHDb (KOAUPUKATOP) IPOBEPSEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHON
IHPOI'PAMMBbI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

N 3JIEMEHTOB COAEPKAHMUS 110 PUBUKE

JUi IpOBEEHUsI €IUHOTO TOCYIapCTBEHHOIO AK3aMeHa o ¢usuke (naiee — EI'D
no (U3MKE) HUCHONB3yeTCs MepedeHb (KoAu(pUKaTop) MpOBEpSEMBbIX TpeOOBaHMA K
pe3yJIbTaTaM OCBOCHHMsI OCHOBHOM 0Opa30BaTENIBHOM IIPOrpPaMMBbI CPEIHEro OOIIero
o0Opa30BaHMsI U AIIEMEHTOB COAECPHKAHUSL.

IIpoBepsiembie Ha EI'D no ¢pusnke Tpe6oBaHus K pe3yJbTaTaM OCBOCHHUS
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMbl CpeIHero 0011ero 00pa3zoBaHusA

Kon
IIPOBEPSEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K PEAMETHBIM PE3YIbTaTaM OCBOCHHS
OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMbl
cpeaHero o01ero oopa3oBaHus

1

CdopMupoBaHHOCTh YMEHUHN pacrio3HaBaTh (PU3NYECKUE SBICHUS
(poriecchl) U OOBSICHATh MX Ha OCHOBE U3yYCHHBIX 3aKOHOB

Bnaz[eHHe OCHOBOIIO0JIararonmuumMu (1)I/I3I/I‘IGCKI/IMI/I IIOHATHAMHA
H BCIIMYHNHAMH, XapPaKTCPUIYIOIINMHU (1)H3H‘-ICCKI/I€ IIPpOLCCChI

CpopMUpOBaHHOCT, YMEHHUM NPUMEHSTh 3aKOHBI KJIACCHUYECKOM
MEXaHUKHU,  MOJICKYJSIpHOM  (UBUKA W TEPMOJUHAMHUKH,
ANIEKTPOJUHAMUKHM,  KBaHTOBOM  (M3WMKM Ui aHaiIW3a u
OOBSICHEHUS SIBJICHUM MHUKPOMHpA, MaKpoMupa ¢ Meramupa,
paznuuath  yciaoBus  (TpaHMIbl, 00JIACTM) MPUMEHUMOCTH
¢bu3nyeckux  3aKOHOB, TMOHMUMAaTh  BCEOOIMM  XapakTep
(byHIaMEHTAIBHBIX 3aKOHOB U OrPAHUYEHHOCTh MCMOJIb30BAHUS
YaCTHBIX 3aKOHOB; AaHAJIU3UPOBATh (U3UYECKUE TMPOIECCHI,
MCIIOJIb3YSI OCHOBHBIE MOJI0KEHUS, 3aKOHBI K 3aKOHOMEPHOCTH

CdopMUPOBaAaHHOCTh YMEHUS Pa3inyaTh YCIOBHUS MPUMEHUMOCTU
Moenen (GU3NIECKUX TeJl U TIPOIIEeCCOB (SBJICHUT)

CdopMupoBaHHOCTh YMEHHUS pelIaTh PACUETHBIE 3aJayll C SIBHO
3QIaHHOM W HESABHO  3aJaHHOM  (DU3MYECKOM  MOJIEIIBIO:
Ha OCHOBAaHWMW aHAJIW3a YCJIOBHUS BBHIOMPATh (U3UYECKUE MOJCIIH,
OTBEYAOIIHNE TPEOOBAHUAM 3aJ]a4H, TIPUMEHSITH (DOPMYJIIbI, 3aKOHHI,
3aKOHOMEPHOCTH U MOCTYJIAThI (bU3UIECKUX TEOpUH
MPU UCIOJIb30BAHUM MAaTE€MAaTHYECKUX METOJIOB PEIICHUS 3a/1ady,
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NpOBOJUTE PACUYCTbl Ha OCHOBAHMKW HMCIOIIUXCA  JaHHBIX,
AHAJIM3UPOBATHL PE3YJIbTATBI U KOPPCKTUPOBATH METOAbI PCIICHUS C
Y4CTOM IIOJYUCHHBIX PC3YJIbTATOB

PemaTe kauecTBEHHBIC 3a1aUH, TPEOYIOIINE TPUMEHEHUS 3HAHUHT U3
Pa3HBIX pa3/eloB MIKOJIBHOTO Kypca (GU3HKH, a TAaKKe MHTETpaIlin
3HAHUW U3 JPYTrUxX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA!
BBICTPAUBAThH JIOTUYECKYIO LEMOYKY PACCYKICHUM C ONOpPOM Ha
M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUCCKUE SIBJICHUS

Brnagenue  OCHOBHBIMM ~ METOJAMU  HAy4YHOrO  ITO3HAHWS,
UCIIONB3YEMBIMU B (PU3UKE: MPOBOIUTH MPSIMbIE M KOCBEHHBIC
U3MEpPEHUs (PU3NYECKUX BEIMYMH, BBIOMpasi ONTHUMAJIbHBIA CIIOCOO
W3MEPEHHUS U UCTIOJIb3YS U3BECTHBIE METO/IbI OLIEHKH MTOTPEITHOCTEN
WU3MEPEHUI, MPOBOJIUTh UCCIEIOBAHUE 3aBUCUMOCTEN (PU3HUECKHUX
BEJIMYMH C MCIOJIb30BAHUEM TMPSAMBIX H3MEPEHHUH, OOBSICHATH
HOJIyYEHHBIE PE3yJIbTaThl, UCIOJIb3Ysl (PU3NYECKUE TEOPUHU, 3aKOHBI
U TOHATHUS, U JIeNaTh BBIBOJbI; COOJIIOIaTh MpaBuiia 0€30MacHOro
TpyJa IpH NPOBEJCHUM HCCIEIOBAaHUM B paMKax y4eOHOTro
HKCIIEPUMEHTa U  y4eOHO-HUCCIEI0BATEIIbCKON  JIEATENBHOCTH C
UCIIOJIb30BaHUEM  IUQPOBBIX  HU3MEPUTENbHBIX  YCTPONCTB U
71a00paTOPHOTO 0OOPYAOBAHUS

ChopMUpOBaHHOCT, YMEHUN aHAIM3UPOBATh W  OILICHUBATH
MOCJIEACTBUS OBITOBOM UM  MPOU3BOJCTBEHHOW JI€SITEIHLHOCTH
YeJIOBEKa, CBSI3aHHOM ¢ (PU3MUECKUMM MpPOIECCaMH, C TO3UIMHN
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHUN O pallMOHATIBLHOM
MPUPOAONIOIB30BAHNM, a TAaKXKE PasyMHOM MCIIOJIb30BAHUU
JOCTH)KCHUW HAYKM M TEXHOJIOTUM JJIs HAJbHEUIIEro pa3BUTHSA
4eJI0BEUYECKOro o0iecTBa

OBnazeHue pa3nMYHbIMU croco0aMu padoThl ¢ MHOpMAaIHE
(GU3MYECKOro COAEp)KaHUsSI C UCIHOJIb30BAHUEM COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJOTUM; Pa3BUTHE YMEHHN KPUTHYECKOTO
aHaJIKM3a U OLIEHKH JIOCTOBEPHOCTHU MOIyHaeMoil HHpopMauuu

10

ChopMupoBaHHOCTh YMEHHH MPUMEHSATH OCHOBOIOJIATAIOITNE
ACTPOHOMHUYECKHE TOHSATHSA, TEOPUH W 3aKOHBI ISl aHaIW3a |
oOBbsiCHeHHS ~ (U3MYECKUX  TPOILECCOB,  MPOUCXOIAIINX Ha
3Be3/1aX, B 3BE3JIHBIX CHCTEMaX, B MEXKTaJlaKTHUECKOU Cpee;
JBIDKEHUS HEOECHBIX TeJ, SBOJIONNH 3Be311 U Beenennoi
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IlepeyeHsb 3JIeMEHTOB coAepKaHUs, MpoBepsieMbiX HA EI'D nmo ¢pusnke

Kon
paznena/
TEMBI

Kon
SJIEMEHTA

[IpoBepsieMbIil 2JIEMEHT COJIEpP KaHUS

1

MEXAHUKA

1.1

1.1.2

MarepuanbHasi TOUKa.
Ee panuyc-Bekrop:

TPAacKTOPH3

(8]
-

P(1) = (x (0).5().2(0). i/ o

e

TpaeKTopus, -
nepeMelIeHue: -
O =

V
Af’zr@z)—r(tl)‘:rz—rli’ - x !
= (Ax, Ay, Az) ’

MyTh.
CrnoxxeHue nepemMereHuii:

AP =Ar,FAry, ~

Ar-
At

U= =r'=(u,o,o)
t X y z

At—0

=X amamormypo © =YV /U =2
t y t z t

At—0

Cnosxenne ckopocreii: U =V, U, |

Brruncnenue ONCpEMCUICHUA U ITYTHU MaTepHaHBHOﬁ TOYKHU IIpHU HpHMOHHHCﬁHOM

JIBUKEHUH BJIOJIb OCH X 110 TPa(uKy 3aBUCUMOCTH VUx (t)

1.1.4

Av- \
YcKkopeHue MaTepuanbHoil Touku: = =L-= (a ,a ,a ) ,
t X

At yos

At—0
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a=_" :(U),aHaﬂoquHoa :(U)',a :(U)v-
X At X ot y Yot z zZ ot

At—0

x(1) = x,+V,.t

L, (t) =V, = const

1.1.6
at
x(t) =Xy +tV,f+ *
2

v,(¢) =0, +at

a, = const

L;)zc _Ulzx - 2a x(x 2_x )

S:q+02 4
2

1.1.7

CBobOoHOe najieHne. Y CKopeHue CBOOOHOTO
najgeHus. /[Bmxenue tena, OPOMIEHHOTO IO/
yrimom & k ropmsonty:

x(t) = X0 V0 = X0 +V0 COS 0L+ ¢

, Vi U.
t 2 g
y(t)zyo+UO£+§_2:yO+Uosina-t— % l},
Vo o
J u(#) =0,, =0, cosat
|(r) =0y, + g1 =0, sina - gt 0 x X

=0
t g =—g =const

y

KpusonuneitHoe aBukeHue. J[BHKeHUE MaTEpPUAIBHON TOYKH MO OKPYKHOCTH.

VYrioBas 1 1MHENHHAsi CKOPOCTh TOUKH: V= OR . [Ipu paBHOMEPHOM IBUXEHUU

2n

TOUKH 110 OKpykHOCTH ® =—— = 2TV

&3




U2

2
LenTpocTpeMurenbHoe YCKOpPEHHE  TOYKH: Auc = =® R. Tonnoe

YCKOPEHUE MaTepHAIbHOW TOYKH

Teepnoe Teno. [locrynarenpbHoe M BpalaTesbHOE IBUKEHHE TBEPIOrO Tela

1.2 JANHAMUKA

1.2.1
1.2.2 _m

Macca tena. IItoTHOCTB BemecTBa: P =

%

1.2.3 — -

Cuna. [IpyHUMI Cynepro3uu CHIl: F paBHOTeHCTE F,+ F )t
1.2.4 Bropoii 3axon HeroTona: miist marepuansHoi Touku B ICO

F=ma; Ap=FAt npu F = const
1.2.5 Tpernii 3akon HproToHa U1 MaTepHaabHBIX __""_._.—"':_

TOYEK: F_Iz = 'Fzr ‘F;z FZI
1.2.6

F=c™
RZ

Cuna tsokectu. LleHTp TshkecTH Tena. 3aBUCUMOCTD CHITBI TSDKECTH OT BBICOTHI h

HaJl MOBEPXHOCTHIO IJIAHETHI painycoM Ro:

mg = GMm

~ A N2
(R +h)
0

1.2.7 Cuna ynpyroctu. 3akoH ['yka: Fx = -kx
1.2.8

Cuua TpeHUs CKOJIb)KEHUS: F ™ HN

Cuia TpeHus OKOsI: F P SN

Koadpdumnment tpenns
12.9 _F

Jasnenne: P = ___

S
1.3 CTATHUKA
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1.3.1

MOMEHT CHJIBI OTHOCHTEJIBHO OCH BpamCcHusA:

M ji: Fl , e 1 — maedo cuibl /' oTHOCHTENBHO
OCH, MPOXOJAIIedl  4Yepe3  TOUKY 0]

HNEPIEHIUKYIIIPHO PUCYHKY F
1.3.2
T, = m;;; :Z?j (Zz=const)
13.3 [|M,+M,+..=0
YcnoBus paHOBecus TBepaoro tena B UCO: | i F; F_—'|— ~0
1.3.4 3akoH [lackans
1.3.5 JlaBnenue B kuakocTH, nokosmeiica 8 UCO: P = Po + pgh
1.3.6 3akoH ApxuMesa: szx =-P BMT:CH ,
14
1.4.1 Nmnynbc MaTepuanbHON TOYKH: ﬁ =m0
1.4.2 p=pit+tp2¥F..
1.4.3
AP =A(Pr+ P+ ) = Fropu + Py A+
B UCO Ap= A(p1 ¥ p, +_.'..) =0, ecmm F;HemH +FZBH6HIH +..=0
1.4.4 PaGoTa cunbl Ha MasioM MepeMenieHUH: ﬁ
:‘ﬁ‘-|AF|-cosa=Fx-Ax (
AF 3
1.4.5 MoIHOCTE CHIIBL:

eciu 3a Bpemsst Al paGora CHIbI H3MEHSETCS

na AA | 1o MOIHOCTE CHITBI
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AA
P= = F -0-cosa

At a F

At—0

1.4.6

KuHeTHYeCKas SHEpris MaTepHanbHoi Toukn: Exun = =

AE . =A +A,+..

1.4.7

[TorennmansHasg >HEPTUsA:

JJIs1 IOTCHUHUAJIBHBIX CHJI AIZ =E lnoteny E Jnotenn —AE HOTEHI[ -

HOTCHI_II/IaJ'IbHaH OHEpPIUa MaTepI/IaHBHOfI TOYKH B OJHOPOIHOM IIOJIC TAXKECCTH:
EHOTeHu = rngh

[ToreHumanbHas HEPrust ynpyro J1e(opMHPOBAHHOIO Teja:

kxz

HOTeH1 2

1.4.8

B I/ICO A:E]v[ex = A

BCEX HCTIOTCHII. CHUIT »

AE,.. =0

MEX

1.5

MEXAHUYECKUE KOJIEBAHUMA U BOJIHBI

1.5.1

I'apMonnueckue KojeOGaHMs MaTepHadbHOM TOYKWM. AMIuMTyAa # - ¢aza
kojebanuii. Kunematnueckoe onucaHue:

x(t)=Asin(ot+¢,),

Ux(t) =x,

a (t) = (U ) =—0'x (t) =a +o'x=0 , TI€ X — CMEILEHUE U3 MTOJIOKECHNUS
x x7 ¢ x

PaBHOBECH.

I[I/IHaMI/I‘-ICCKOC OIIMCAaHUC:

may = -kx, e k = mm? . Ao 3HA4UT, 4TO Fx = -kx.

3H€pFeTI/I‘{eCKOG OIIMCAaHHUEC (BaKOH COXpaHCHUA MEXaHUYECKOM 3HepFI/II/I)Z
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2 b 2
mv +kx _mv,,.

o

2 2 2

= const

CBs3b AMIIIINTY AbI KoJicOanui CMCIICHUSA MaTepHaHLHOﬁ TOYKHU C aMIIIUTydJaMHU
KoJIeO0aHU ee CKOPOCTH U yCKOPEHUSI:

V =04 a =04
max > max
1.5.2 2t 1
T = — = —
v
[lepmon MambIX  CBOOOJHBIX  KOJIGOAHMI  MAaTeMaTHYeCKOTO  MasTHHKA!
[
T=2m |_
g
. m
Ilepuon cBOGOAHBIX KoeGaHuMil NPy KUHHOTO MasTHHKA: | = 27 [__
k
1.5.3 Brinyxnennsie konebanus. Pezonanc. PezonHaHcHas kpuBas
1.54
L
A=0T= _
v
Wutepdepenuns n qudpakuus BOIH
1.5.5 3Byk. CKOpOCTh 3ByKa
2 MOJIEKYJISIPHASL ®U3UKA. TEPMOANHAMUKA
2.1
2.1.1 Mojenu cTpoeHus ra3os, )KUIAKOCTEH U TBepAbIX Tel. [lycTs TepmoguHaMuyeckas
cuctema (Teno) cocTout u3 N OJMHAKOBBIX MOJIEKY. TOrjga KOJIM4ecTBO BELIECTBA
N m
V= = ___
b
Ny p
rae Na — uncino ABorajgpo, m — macca cuctembl (tena), M — momspuas macca
BElllECTBA
2.1.2 TeroBoe ABHKEHUE aTOMOB M MOJIEKYJI BELIECTBA
2.13 B3anMopeiicTBue yacTul BeLIECTBA
2.14
2.1.5 Mogaens uaeanpHoro raza B MKT
2.1.6 CBA3b MEX/1Y JABJICHUEM U CPEIHEN KMHETUUYECKON YHEPTUEN TOCTYIAaTEIbHOTO

TETUIOBOTO JABMKEHUSI MOJICKYJT HIealbHOTO ra3a (ocHoBHOEe ypaBHeHne MKT):

&7




1 - 2 [m OL)2 2
p=—mpyv= —n ‘ = —N-€ . ,Tae My — Macca OAHON MOJEKYIIbI,
3 302 ) 3
N
N'=__ — KOHIEHTpauus MOJIEKYII
%
2.1.7 Ao6comoTHas Temnepatypa: T =t°+ 273 K
2.1.8
2
mo), 3
Cmoer = —kT
2 2
2.1.9 VYpaBuenue p = nkT
2.1.10 | Mopgenb uieanbHOTrO ra3a B TEpMOAMHAMUKE:
Ypasuenne Menaeneena — Knaneipona
LBLIpa>1<eHI/Ie JUISl BHYTPEHHEW SHEPrUU
VpaBuenue MenneneeBa — Kianelipona (rmpuMeHnMble (GOPMBI 3aHCH):
m RT
pV=""RT=vRT=NkT p=P""
u u
BelpakeHne it BHYTPEHHEW SHEPruM OJHOATOMHOIO HJATbHOrO Trasa
(mpuMeHuMBbIe (GOPMBI 3AIHCH):
3 3 3m 3
U=_VvRT=_NkT=__RT=vcT=_pV
2 2 2 1 v
2.1.11 3akoH JlanbToHA 77151 JaBICHUS CMECH Pa3PEKESHHBIX TA30B:
p=pitp2+t..
2.1.12

m3otepma (T = const): pV = const,

p
uzoxopa (V = const): ; =const |

%
n3zo6apa (p = const): ; = const

I'padmueckoe npenacraBienue uzomnpoueccoB Ha pV-, pT- u VT-guarpammax.

88




OO0BeIMHEHHBII Ta30BbIl 3aKOH:

ﬁ = const
T

JJIs1 IIOCTOSIHHOI'O KOJIMYECCTBA BCIICCTBA v

2.1.13
2.1.14
Praa (T) Puapa (T)
OtHOCHTenbHAs BAaxkHOCTh: P = > ( T) = o (T)
HACBILIL, TIapa HaCBIL, TIapa
2.1.15 |V3MeHeHHe arperaTHbIX COCTOSHHMI BEIIECTBA: HCIAPEHHUE W KOHACHCAIUS,
KHUIICHUE YKUIKOCTH
2.1.16 | V3MeHeHHe arperaTHBIX COCTOSHHI BEIIECTBA: IUIABJICHHE M KPUCTAIUTU3ALUS
2.1.17
2.2
2.2.1
2.2.2
223 Tennonepenaya Kak cnoco0 U3MEHEHUS] BHYTPEHHEH SHEpPruu 0e3 COBEPIICHHS
pabotel. KoHBEKIIMS, TEIIIONPOBOJHOCTD, U3TyUYCHHE
224
VYV nenpHas TETUIOEMKOCTh BEIIECTBA C: Q=cmAT
225
A Q=hm
226 DneMeHTapHas paboTa B TEPMOJUHAMHUKE: A=pAV  Byuucrenue paboThI
1o TpaduKy mporecca Ha pV-nuarpamme
2.2.7 [lepBblii 3aKOH TEPMOJIMHAMHUKU:

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

Anuabara:

&9




le =0= AIZ = U1 _Uz :_AUIZ

2.2.8 Bropoii 3akon tepmoauHamuku. HeoOpaTtumbie mporecchl
229 [Mpunnuner geiictBus temnoBeix mammd. KII/I:
_ Asa UUKT QHan - |onn _ onn
n= = =1 B
Qﬂarp QHan Qﬂarp
2.2.10
T -T T
_ _ Harp X0 _ XOJ1
maxn=my o= =]1--=
T;-xarp T;-xarp
2.2.11 | YpaBuenue TerioBoro 6amanca: Qi+ Q2+ Q3 +...=0
3 OJIEKTPOAMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE
3.1.1
3.1.2 B3anmopeiicteue 3apsigoB. Toueunsie 3apsapl. 3akoH Kymona:
B OJHOPOJHOM BEIIECTBE C JMAIEKTPHUECKON MPOHHUIAEMOCTBIO ©
allel 1 ol
F —_ k b — * b}
er dmee 1
3.13
3.14 F
HanpsikeHHOCTB 31€KTPUUYECKOro MOJIs: E=
qnp06H1>1171
E=k?
r 2
r
OJTHOPOJHOE IOJIe: E = const .
KapTunsl TuHUI HANpsSKEHHOCTH ATHX MOJEH
3.1.5

Pa3znocTh MOTCHIIMAJIOB U HAITPSXKCHUC!

A,=q(¢,—9,)=—qAp=qU
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IToTeHuuanpHas OHEPIruA 3apsgaa B JJICKTPOCTATUYCCKOM IIO0JIE:

W =qo
A=—AW
w
[ToTeHnman 3MeKTPOCTATHYECKOTO TMOJIS: ¢=__.
q

3.1.6 [IpuHUUN Cyneprno3uluy 3JIEKTPUUYECKUX MOJIeH:

E=Ei+Ex+.. 0=0,+¢,+..
3.1.7 [IpoBomHMKM B 3JIEKTPOCTATHUUECKOM  Tojie.  YCIIOBHE  paBHOBECHUS

r

3apsA0B. BHYTpM TMpPOBOAHMKA ' =(), BHYIpH H Ha IOBEPXHOCTH

npoBoganka ¢ = const
3.1.8

€
3.19
c=1
U
g, S
DNEKTPOEMKOCTh IJIOCKOI0 KOHJIEHCATOpa: C= =&eC
d O

3.1.10

[TocnenoBarenbHOE COEAMHEHHE KOHAEHCATOPOB:

| 1 1
U=Ui+U+t., qi=@=, &~  — ~ T+ T
Cnocn Cl C2

3.1.11 qU CU? qz

DHeprus 3apsKeHHOro KoHuencaropa: We = = =

3.2 3AKOHbI TTOCTOAHHOT'O TOKA

3.2.1 ;_Aa

Cuna toka: £ — ___ . ITocrosiuubIil TOK: I = const

At At—0

s moctostHHOTO TOKA = It
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322 VYcnoBusi CyniecTBOBaHUS DJIEKTPUIECKOTO TOKA.
Hanpsokenne U n D1C E
323 u
3akon Oma 151 y4acTKa 1eTu: I=__
R
324
[
R=p__
S
3 .2.5 ACTOpOHHI/IX CHUII
Hctounuku toka. DJIC UCTOYHHMKA TOKA! E= .
q
BHyTpeHHee cONpOTHUBICHHE WCTOYHHUKA TOKA
3.2.6 3akon Owma s MOJIHOM (3aMK]I§_LyTOI71) AIIEKTPUIECKOM E.r
3
nenu: E =1IR + Ir, oTkyna I= g
R+r
3.2.7
1 1 1
- =+ +..
napaui Kl K2
3.2.8
U2
Ha pesucrope R: Q=A=1?Rt =1Ut = ~__¢
R
3.2.9 AA
MOIITHOCTD AIEKTPHUYECKOTO TOKA! P=__ =1U
Al |50
U2
TeruIoBasi MOIIHOCTb, BbizelsieMas Ha pesucrope: P = 1 ‘R=—=1U.
AA
MOIIHOCTD UCTOYHHKA TOKA: P = e =EI
E At
At—0




3.2.10 |CBoOOAHBIE HOCHUTENH JJICKTPUUCCKUX 3apsAI0B B TMPOBOJHHUKAX. MeXaHU3MBI
MPOBOJMMOCTH TBEPJbIX METAJJIOB, PACTBOPOB U PACIJIABOB 3JIEKTPOJIHUTOB,
ra3oB. [lonynpoBoguuku. [1oaynpoBOTHUKOBBINA U0

33 MATHUTHOE IIOJIE

3.3.1

B=B1+Bx+

332 OneiT Opcrena. MarHuTtHOe IOJie OPOBOJHMKA C TOKOM. KapTMHa nuHHI
WHIYKIUM MarHUTHOTO TMOJISI JUIMHHOTO MPsIMOTO NPOBOJHUKA M 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJAHUKA, KATYIIKH C TOKOM

333 Cuna Amriepa, ee HaIlpaBJICHUE U BEJIMUUHA:

F, =IBlsina g O _ YIOJ MEKIy HalpaBlI€HUEM  MPOBOJHUKA
1 BEKTOpOM B
334 — :
Cuna JlopeHna, ee HanpasieHue u semnaua; 1 nop = k] PB SIN O rpe O — yron
mexay Bekropamu U u B . JIBwxeHue 3apsHK€HHONW YaCTUIBI B OJHOPOIHOM
MarHUTHOM I10JIe
34
34.1 [ToTox BekTOpa MarHUTHOW WUHIYKIIMH: ﬁ 1 / B
a
®=BS=BScosa @g
342
343
AD \
E =- =—@
i t
At At—0
3.4.4 3/1C uHAYKIMH B IPSIMOM IPOBOJHUKE B

i
IUTMHOM |, TBYDKYIIIEMCS CO CKOPOCTBIO v / \ 0_1

—_— b II.’ ‘
(UJ_ [ ) B OJIHOPOJTHOM MarHMuTHOM MoJje B: / D . /

|Ei |: Blucos o rpe 00 - YroJ MesKIy BEeKTOpoM B i Hopmansio 7 K

TIOCKOCTH, B KOTOPOii neskar Bekropsl [ mV;ecmn [ | B nLL B,
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10 |E;| =Bl

345
3.4.6 1@
Unayxkrusnocts: &~ = __ mnu @ = LI
I
Al .
E =-L__ =-LI
N t
At At—0
3.4.7 LI?
DHeprusi MATHATHOTO TOJIS KAaTymIku ¢ Tokom: WL =
35 OJIEKTPOMAT'HUTHBIE KOJIEBAHUSA W BOJIHBI
3.5.1 Koneb6arenbhplii koHTYp. CBOOO/IHBIE JIEKTPOMArHUTHBIE
KosieOaHusl B UICAIILHOM KOJeOaTeIIbHOM KOHTYpE: - I
|q(t) = o sin((x)t+(p0)
I(1)=q =0q__cos(wr+¢, )=1 cos(wt
2n 1
®opmyna Tomcona: 1 = 21 \/f@ ,otkyma ®= _ = _____|
' <LC
a — max
max
()
352
CU2+L12 CcU? LI?
- max- — — m[ax —
353 BeIHYyK/IeHHBIE AJIEKTpPOMarHUTHbIE KosebaHusa. Pezonanc
3.54 ITepemennbiii Tok. IIpou3BoAcTBO, mepenadya U MOTPEOJIEHHE 3IEKTPUYECKOI
SHEPTUU
3.5.5
ElBlc¢c
3.5.6 [lIkama »dNEKTPOMAarHUTHBIX BOJH. [IpUMEHEHHWE JJIEKTPOMArHUTHBIX BOJIH

B TCXHHUKC U 6BITy
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3.6

OIITUKA

3.6.1

3.6.2

3akoHbl oTpaxkeHus ceera. & = B
alP

S S

3.6.3

3.6.4

3aKOHEI IPEIOMJICHUA CBETA.

Mpenomnenne csera; 781N 0L =1, sinf - o
AOGCOMIOTHBINA TOKa3aTeNb MPEeIOMIICHHS:

OTHOCHTENBHBIN TIOKa3aTenb mpeaomienus: 't = = |

OTH

Xop nyyeil B mpu3Me.
CooTHOIIEHWEe 4YacTOT M  COOTHOILIEHWE JJIMH BOJH TIpU  IIEepexoje
MOHOXPOMaTHUYECKOTO CBETA YEPE3 IPAHUILy pas3fena AByX ONTHYECKUX CPE:

V=V, nA=nh,

3.6.5

[TonHOe BHYTpEeHHEE OTpa)KEeHHUE.
IIpenenbHBIl  Yron MOJHOTO BHYTPEHHETO Ny<My n,
OTpaXKEHHUSI:

3.6.6

Cobuparomue U paccenBaronue JuH3bl. ToHkas nuH3a. POKYCHOE PACCTOSTHUE

M OIITHYECKAS CHUJIAa TOHKOU JIUH3bI: D= _

F

3.6.7

dopMyia TOHKOU JIMH3HIL: d

1J_1_1 H
d F
S ﬁ\ h

VBenudyeHue, 1aBaeMoe JIMH30M: f

F:h:|f|, Vv

H d
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B cmyuae pacceuBaromiei JTUH3bI:

D<O:>F:L<O,

D
h
['=_ = m <1
H d
3.6.8
3.6.9
3.6.10 |HnTepdepennus cBeta. KorepeHTHbIE HCTOYHUKH. YCIOBHUS HAOIIOJACHUS
MaKCUMyMOB ¥ MHHUMYMOB B MHTEP()EPEHIMOHHON KapTHHE OT JBYX CHUH(a3HBIX
KOTE€PEHTHBIX UCTOYHHKOB:
A
MaKCHUMYMbI — A=2m_ ,m=0,+/-1,+/-2,+/-3, ...,
2
A
MUHHMYMBI — A= (2m +1)_ ,m=0,+/-1,+/-2,+/-3, ...
2
3.6.11
A
dsing, =mhk m=0,+/-1,+-2,+-3, ..
3.6.12
4
4.1
4.1.1 E=hv
4.1.2 he
E=hv=__=pc
A
E hv h
Nmnynee porona: P~ __ = ___ = _
c ¢ A
4.1.3 ®otordpdext. Onpitel A.I'. CtoneroBa. 3akoHsl GoToddhdhexTa
4.14 VYpaBuenue DiHmTeHHA 11 oTorddekTa:

E(bOTOHa = ABLIXO)I[a + Exun max,
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he he mu’

E = hV = = =
FO€  ¢orona T ? AB“XOM hVKP 7\‘ 5 E KHHMax = % = el]3an
Kp
4.1.5 HaBnenue cera. JlaBiieHue cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO0 TOBEPXHOCTh U
Ha MOJHOCTHIO MOTJIONIAIOUTYI0 TOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.1
422
hc
hvmn - }\/ - |El'l _Em
mn
423 JIuneiuaTbie CHEKTPBI.
CnekTp ypOBHEN YHEPTUU aTOMa BOJOPOJA:
—13,6 3B
E = n=1,2,3, ..
n nz
4.3
43.1 Hyxknonnas mozens siapa I'elizenOepra — MBanenko. 3apsy siiapa. MaccoBoe 4uciio
anpa. M3orormsl
432 PanpnoakTuBHOCTD.
AX A+ Y + *He
Z /-2 2
Bbera-pacnan.
-pacmanm A A Y+le+w
B p I[ V4 X _\L+l -1 e
i B-pacmam . ©X 54 Y + 0 et
IMosutponnsi PP a. X, etV
["amma-u3nydyenue
433 _t
3aKkoH paAnoaKTUBHOTO pacnaga: [N ([) = NO 2T,
ot
[Tycth m — Macca paguoakTUBHOIO BellecTBa. Torna m (z) =m,-2 T
434
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