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@enepasnibHass  paboyass mnporpamMma 1o yuyeOHoMy mnpeamery  «Dusukay
(yrmyonéHuslii ypoBeHb) (mpeameTHas o0nacTh «EcTecTBEeHHO-HaydHbIE TPEIMETHD)
BKJIFOYAET MOSICHUTENBHYIO 3alIUCKY, COJIepKaHUE 00yUEHUs, TUTAHUPYEMBIE PE3YIIbTAThI
OCBOEHUS IIPOTpaMMBbI 110 PU3UKE, TEMATUUECKOE IJIAHUPOBAHUE.

[TosicuutenpHas 3amucka oTpakaeT 00IIre eI U 3aa4u PU3NKH, XapaKTEPUCTUKY
IICUXOJIOTHYECKUX NPEANOChUIOK K €€ U3yUEHHUI0 00y4arolMMHUCS, MECTO B CTPYKType
y4eOHOro IJlaHa, a TakKe IMOAXOJIbl K OTOOpYy COAepX aHHs, K OIpeAeTICHUIO
IJIAHUPYEMBIX PE3YIbTATOB.

CopepxaHne O0Oy4YeHMs] PpacKpbIBaeT COAEpXKAaTelbHbIE JIMHUHM, KOTOPBIE
npearalTcs g 00A3aTeIbHOTO M3YUYEHHUS B KaXK/IOM KJIacce Ha YPOBHE CPEIHEro
oO1ero oOpazoBaHusl.

[Inanupyemble pe3yabTaThl OCBOEHHUS MpPOrpaMMbl IO (U3MKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeMETHBIE PE3YyJIbTaThl 3a BECh MEpUOJ OOyYEHHs Ha YpPOBHE
CpelHEero oOIero oOpa3oBaHUs, a TAKXKE MPEIMETHBIE JTOCTHXKEHHS O0ydYaromerocs
3a KaKIbIH IO 00yUYEeHHUS.

IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mno ¢u3MKe Ha yYpOBHE CpEeAHEro oO0IIero oopasoBaHusi pa3padoTaHa
HAa OCHOBE TMIOJIO)KEHMM U TpeOOBaHMM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHOM mporpammel, npeactaBieHHbIx B OI'OC COO, a Takxke ¢ y4y€Ttom
benepanbHOl paboueli mporpaMMbl BociuTanus U KoHIeniuu npenoaaBaHus yueOHOTo
npeamera «®Puszuka» B 00pa3zoBaTeNibHbIX opraHu3anusx Poccuiickoit ®denepariuw,
peanu3yIonMX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

[Iporpamma mo ¢usuke ompenenser o0s3aTeNbHOE MPEIMETHOE COJEp)KaHUE,
yCTaHABJIMBAET PEKOMEHAYEMYIO TIOCIEAOBATEIbHOCTh HM3YUYEHUSI TEM U Pa3JesioB
y4eOHOTO TpeaIMeTa ¢ YIETOM MEXIPEIMETHBIX U BHYTPUTIPEAMETHBIX CBS3CH, JTOTUKA
y4eOHOTO Tpoliecca, BO3pACTHRIX 0COOEHHOCTEH oOy4aromuxcs. [Iporpamma o gusnke
AT mpeCTaBIeHUE O IETAX, COAepKaHnu, 00IIel cTpaTeruy 00y4YeHHS, BOCITUTAHHS U
pa3BUTHS 00YyUaIOIIUXCS CpeicTBaMU yueOHOro npeameTta «Pu3nka» Ha yriayO0iaEHHOM
YpOBHE.

Nzydyenne kypca Gu3MKu yriayOiaEHHOTO YPOBHS MO3BOJIAECT peajn30BaTh 3a/adyd
npoecCHOHATLHON OPUEHTAIMH, HAMPABICHO HA CO3/IaHWE YCIOBHM JJIS MPOSBICHUS
CBOMX WHTEIUICKTYQIbHBIX M TBOPYECKUX CIOCOOHOCTEH Ka)IbIM OOYYaroIIUMCH,
KOTOpbIE  HEOOXOMWMBI IS  TPOJOJDKEHHS  0Opa3oBaHUS B OpraHU3AIMSIX
npodecCHOHaTHROTO  O00pa30BaHUSI 1O  PA3NUYHBIM  (U3UKO-TEXHHYECKUM |
WHXCHEPHBIM CITCIIHATLHOCTSIM.

B mporpamme mo ¢usmke ompenemnsroTcs TUIAHUPYEMbIE Pe3yIbTaThl OCBOCHUS
Kypca ¢U3UMKM Ha YpPOBHE CpeaHero oOmero o0Opa3oBaHUS: JUYHOCTHBIE,
MeTarpeaMeTHbIC, TpeIMeTHbIE (Ha yrTyO€éHHOM ypoBHE). HayuHo-MeToomornueckon
OCHOBO Jy1s1 pa3paOOTKu TPEOOBAHUMN K JIMYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM
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pe3yabpTaTaM 00y4arouuxcsi, OCBOUBIIUX MpOrpaMmy Mo (U3MKe Ha YpPOBHE CPEIHETO
o0miero oOpa3oBaHus Ha yriyOJEHHOM YPOBHE, SIBISIETCS CHCTEMHO-ACSITEIbHOCTHBIM
MOAXOA.

[Iporpamma no (husmKe BKIIIOYALT:

IUTAHUPYEMBbIE Pe3yJbTaThl OCBOCHUS Kypca (PU3MKH Ha YIITyOJIEHHOM YPOBHE, B TOM
YHUCJIE MPEAMETHBIE PE3YJIbTAThI 10 ToAaM O0y4EHHS;

coziepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaM o0ydeHus;

TEMaTU4eCKOe TUIAHUPOBAHUE IO To/1aM 00yYEHUSI.

[Iporpamma no gpu3nke UMEET TPUMEPHBIN XapaKTep U MOXKET OBbITh UCTIOIb30BaHA
YUUTEISIMU (PU3UKHU JJIs1 COCTABIICHUSI CBOUX pabOUYUX MPOTPaMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBAET TBOPUECKYI0 MHMIIMATHBY YUHUTENEH H
IPEIOCTABIISIET BO3MOKHOCTU ISl peasi3allii Pa3iudyHbIX METOJAMYECKHX MOIXO0J0B
K IpernojaBaHuio (u3uMKW Ha yriayOJIE€HHOM YpOBHE IpPU YCIOBHMHM COXPAHEHUs
00s3aTENIbHON YaCTH COJEPKaHUSI Kypca.

®du3uka Kak Hayka 0 HaubOosiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYINAs B KaYECTBE
y4eOHOro MmpeaMeTa B IIKOJIE, BHOCHUT CYUIECTBEHHBI BKJIAaJl B CUCTEMY 3HAHMM
00 okpyxatomeM wmupe. LkonpHbIE Kypc OU3HKM — CHCTEMOOOpa3yroluil
JUTSl €CTECTBEHHO-HAYYHBIX YY€OHBIX IPEIMETOB, OCKOJIbKY (PU3HMUECKUE 3aKOHBI JIEXKAT
B OCHOBE IIPOLECCOB U SIBJIICHUH, H3y4yaeMbIX XUMHUEH, Ouosiorue, Quandeckou
reorpadueil U actpoHomueil. Mcroib3oBaHWE W AKTUBHOE NMPUMEHEHUE (PU3MYECKHX
3HAHUU OMPEACIINIIO XapaKkTep U OypHOE pa3BUTHE pa3HOOOPA3HBIX TEXHOJIOTUN B chepe
DHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IIOJIyYEHUS HOBBIX MAaTepHaIOB
C 3aJIaHHBIMU cBoMcTBamMu. M3yueHne pu3nKu BHOCUT OCHOBHOM BKJIaJ B (POPMHPOBAHUE
€CTECTBEHHO-HAYYHOM  KapTMHbI  MHMpa  oOyuwaromerocs, B  (opmupoBaHuUe
YMEHUN NPUMEHSITh HAy4YHBIM METOJ MO3HAHUSA TPHU BBIIOJIHEHHMH HMHU Y4eOHBIX
UCCIIEIOBAHUM.

B ocHoBy kypca (pu3uku Ha ypOBHE CpeHEro 00IIero o0pa3oBaHus MOJIOKEH Pl
UJE, KOTOPbIE MOXKHO PACCMAaTPUBATh KAK IPHUHIIMUIIBI €r0 TOCTPOEHUS.

Hoea wyenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCA JIOTHUECKH
3aBEpUIEHHBIM, OH COACPXKHUT MaTrepuayl M3 BCEX paslenoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoesn zenepanuzayuu. B cooTBeTcTBUU € HEMl MaTtepual Kypca GU3HKU 00beTMHEH
BOKpYI (Qu3nueckux Teopuil. Begymmm B Kypce sBusieTca (QOpMUpPOBaHUE
NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.

Hoesa cymanumapuzayuu. EE peanusanus NOpeaIIonaracT HCIOIb30BAHKUE
T'YMAaHUTAPHOTO MOTeHIMaNa (U3MIeCKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTUS (PUBUKHU
C pa3BUTHEM OOLIECTBA, & TaKXe C MHUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU H
HKOJIOTHYECKUMHU MPOOTIEMaAMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢usuky yriayOn€HHOTO YpOBHS
IpeanojaraeT 3HaKOMCTBO C IIMPOKUM KPYIrOM TEXHUYECKUX U TEXHOJOTUYECKUX
IIPUJIOKEHUN U3YYEHHBIX TEOpPUM U 3aKOHOB. IIpu 3TOM paccMarpuBarOTCs Ha ypOBHE
oOLIMX MpEeACTaBICHUI U COBPEMEHHbIE TEXHUUECKHE YCTPOUCTBA, U TEXHOJOTUH.



denepanbHas padouas nporpamma | @usuka. 1011 knaccel (yriryOaEéHHBIH YPOBEHB)

Hoesn rkonozuzayuu peann3yercsi IOCPEICTBOM BBECHHSI 3JIEMEHTOB COACP KaHNUS,
MOCBSAMIEHHBIX AKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI
C Pa3BUTHEM TEXHHUKH W TEXHOJIOTHH, a TaKXke OOCYXICHHUS MPoOJeM parmoOHAIBHOTO
MPUPOIOTIOIH30BAHUS U SKOJIOTUYECKON OE30ITaCHOCTH.

OcBoeHne coaepx aHHs MPOTpaMMbl MO (U3UKE JODKHO OBITh IMOCTPOEHO
Ha MPUHIUIAX CUCTEMHO-JIEATEeIbHOCTHOrO moaxonaa. [ns dbusuku peanuzanus >THX
NPUHLIUAIIOB Oa3upyeTcss Ha WCMHOJIb30BAaHUM CAMOCTOSITEILHOTO JKCHEPUMEHTa Kak
MOCTOSIHHO JIeHcTBYIOMIEro (hakTopa yueOHoro npouecca. s yriyOaéHHOTo ypoBHS —
TO CHUCTEMa CaMOCTOATEIBLHOTO YYEHHYECKOTO HSKCIEPUMEHTA, BKIIOYAIOLIETO
(bpoHTaNbHBIE YUSHUYECKHUE OIBITHI MPU W3YYEHUH HOBOTO Marepuaia, J1abopaTOpHbBIE
paboTbl W paboThl mpakTUkyma. [Ipu 3TOM BO3MOXKHBI JBa croco0a peanu3anuu
(bU3MYEeCKOro MpakTHKyMa. B mepBoM cilydae MpakTHKyM MPOBOAMUTCS OO B KOHIIC
10 u 11 knaccoB, 1100 Mocie MepBOTrO U BTOPOTO MOJIYTOUN B KAXKIOM M3 ITUX KIACCOB.
Btopoii ciocob — 310 uHTErpaiusa padot npakTUKymMa B CUCTEMY JJabOpaTOPHBIX padoT,
KOTOpPBIE MPOBOJSITCS B Mpolecce U3ydeHus pasaena (temsl). [Ipu aTom nmoa padoramu
MpPaKTUKyMa TIOHUMAETCSd CaMOCTOSITEJIbHOE MCCIIEIOBAaHUE, KOTOpOE€ IMPOBOJUTCS
10 PyKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO Bra O€3 MOIIAaroBO HHCTPYKLHUU.

B mporpamme mo ¢usmke cucteMa y4eHHYECKOTO IKCIEPUMEHTA, J1a00paTOpHBIX
paboT U MpaKkTHKyMa MPEICTaBJICHA €MHBIM TepeduHeM. BriOop TemaTuku sl 3THX
BUJIOB  yYYCHHYECKHX  MPAKTHUYECKHX  pPabOT  OCYIIECTBISETCS  yYaCTHHKAMHU
00pa30BaTeIBLHOTO MPOIECCa MUCXOAS U3 OCOOCHHOCTEH MOYPOUYHOTO TUIAHUPOBAHUS U
ocHaieHus kabunera ¢uszuku. [Ipu 3ToM obGecnieunBaeTCsi OBJIaJIeHUE 00yYarOIIMMUCS
YMEHUSMH TIPOBOUTH MPSMbIE U KOCBEHHBIC U3MEPEHUS, UCCIICIOBAHUS 3aBHCHMOCTEH
(bU3HMYECKUX BEJIMYMH U TTOCTAHOBKY OIBITOB IO TPOBEPKE MPETOKEHHBIX THIIOTE3.

Bonbioe BHUMaHWE YIEISIETCS PEIICHWIO PAcYETHBIX W KAYeCTBEHHBIX 3a/1ad.
[Ipu sTOM ISt pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 3a/Ja4d C SBHO 3aJaHHOU U
HESIBHO 33JJaHHOUN (PU3NYECKON MOJIEITBIO, TTO3BOJISIFOIIUE PUMEHSATh U3YUEHHBIE 3aKOHBI
¥ 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeia Kypca, TaKk W UHTETPUPYS NPUMEHEHHE
3HAHWM U3 pa3HBIX pa3/eioB. g Ka4eCTBEHHBIX 3a1a4 MPUOPUTETOM SBJISIOTCS 3aJaHUs
Ha OOBICHEHME/TIpEACKa3aHuEe TPOTEKAaHUS (UINYECKUX SBICHUH M TPOIECCOB
B OKpYXarllel >Xu3HH, TpeOyromue BbiOOpa (U3WYECKOM MOJeNnu sl CUTyalluu
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusimu OI'OC COO k mMaTepHabHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOTO mpoIecca Kype (U3NKK YIIIyOJIEHHOTO YPOBHS Ha ypOBHE
CpeaHero 001ero o0pa3oBaHus JOHKEH U3y9aThCs B YCIOBHIX IPEIMETHOTO KaOMHETA.
B kabunere ¢u3uku A0KHO OBITH HEOOXoauMMoOe JjabopaTopHOe 000pYI0BaHUE
JUIA  BBIMIOJHEHWSI YKa3aHHBIX B TpPOrpaMMe MO (PU3MKE YUYEHHYECKUX OIIBITOB,
Ja00paTOPHBIX pabOT U pabOT MPAKTUKYMa, a TAKKE IEMOHCTPAIIMOHHOE 000PY/I0BaHHUE.
JleMoHCTpaninoHHOE 000pyA0BaHHE (POPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHOW  JOCTATOYHOCTH H  OOECTeUrMBaeT TOCTAHOBKY  IEPEUYUCICHHBIX
B MporpamMme 1o (pU3HMKe KIHOYEBBIX JEMOHCTpaIUil Il MCCIEJOBAaHUS M3ydaeMbIX
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SIBJICHUM U MPOIIECCOB, IMIUPUUECKUX U (PYHIaMEHTAJbHBIX 3aKOHOB, UX TEXHUYECKHUX
IIPUMEHEHUN.

JlabopatopHoe 00OpyJIOoBaHHME JUISi YYEHHYECKUX  MPAKTUYECKUX  paldoT
dbopMupyeTcsi B BUJE TEMAaTHUYECKHX KOMIUIEKTOB U OOECIIEUNBAETCS B pacuére OAHOTO
KOMIUIEKTa Ha JBYX oOydarommxcsa. TemMaTH4ecKue KOMIUIEKThI JIaDopaTOPHOTrO
000pyIOBaHUS JOJKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM HCIOJIb30BaHUU aHATOTOBBIX
U 1UPOBBIX NMPUOOPOB, @ TAKKE KOMIBIOTEPHBIX HM3MEPUTEIBHBIX CHCTEM B BUJIE
1 poBLIX Jab0opaToOpuid.

OCHOBHBIMM LENSIMA M3y4YeHUs (PU3MKUM B 0OwEM OOpa30BaHUU SBISIOTCS:

dbopMHpOBaHKE MHTEpPEca M CTPEMJICHUS 00yYaroluXcsi K Hay4YHOMY H3yUEHUIO
IPUPOABL, Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX H TBOPUYECKUX CTIOCOOHOCTEN;

pa3BUTHE MPEJCTABICHUNA O HAy4YHOM METOJ€ IMO3HAHUS U (OpMUpOBaHUE
MCCJIEI0BATEILCKOTO OTHOIIEHUS K OKPYXKAIOIIUM SIBJICHUSM;

(opMHpOBaHHME HAYYHOTO MHUPOBO33PEHHS KaK pe3ysibTara HU3Y4YeHUs OCHOB
CTPOEHMSI MAaTEPUH U (PYyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHUe YMEHUN OOBACHATH SIBJICHUS C HCHOJb30BaHUEM (PU3NUECKUX
3HAHWM U HAYYHBIX JI0Ka3aTEIbCTB;

(opMHpOBaHUE TMPEACTaBICHU O poiu (U3UKKA JJIs  Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cepax Oyaymied MmpodecCuoHATbHON
JESITEJIbBHOCTH, CBS3aHHBIX C (PU3MKOM, OATOTOBKA K JajbHEHIIEMy 00yYEHHIO B 3TOM
HaIPABJICHUU.

JlocTmkeHne HJTHX Lejed oOecnedyMBaeTcs peUIeHHEM CIEAYIOMMX —3aaady
B MpoIeCcce U3yUeHUS Kypca (PU3MKU HA YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

NpUOOpPETEHUE CUCTEMBbl 3HAaHUK 00 OOmKX (PHU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSIX, BKIIOYAsl MEXAHUKY, MOJEKYJSPHYIO (PU3UKY, 3IEKTPOJUHAMUKY,
KBaHTOBYIO (DM3HKY U 3JIE€MEHTHI ACTPOPU3UKHU;

(dopMHpOBaHHWE YMEHHMI TPUMEHSATH TEOPETUUYECKUE 3HAHUSA i1 OOBSICHEHHUS
bu3nuecKkux SBJICHUW B TNPUPOAE U [ NPHUHATHS MNPAKTUYECKUX PELICHUN
B IIOBCEIHEBHOM KU3HU;

OCBOEHHME CIOCOOOB PEIICHMs Pa3IMYHbIX 3aJlady C SABHO 3aJaHHOU (hU3MYECKOU
MOJIEJIbIO, 3a/1a4, MOAPa3yMEBAIOLIUX CAMOCTOSTEIBHOE CO3/1aHne (PU3NUECKON MOJIENH,
aJICKBaTHOM YCJIOBUSM 3a/1a4, B TOM YKCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHUMaHUe PU3NYECKUX OCHOB U MPUHIUIIOB ACUCTBUSI TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLLYIO CPELY;

OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS W IPOBEICHUS
(bu3nYECKUX IKCIIEPUMEHTOB, aHAIN3a M WHTEPIpEeTaluu UHPOPMAIUH, ONpPEICICHUs
JIOCTOBEPHOCTH MOJYUYEHHOI'O PE3yJIbTaTa;

CO3/IaHUE VYCIOBHM JUISI PAa3BUTHS YMEHUW MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOU JIEATEIILHOCTH;

pa3BuTHE HHTepeca K cdepam NpodhecCHOHATBHOW eATeIbHOCTH, CBSI3aHHOM
¢ (pU3UKOM.
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B cootBerctBuM ¢ TpeboBanusiMu ®I'OC COO yrinyOiaEHHbIN ypPOBEHb W3YUCHHS
yaebHoro npeameta «Pu3nka» Ha ypoOBHE CPEAHET0 00IIero 00pa3oBaHus BBIOMpAETCs
00y4aloIUMUCS, TUIAHUPYIOIIKUMU TPOJOJDKEHUE 00pa30BaHUS MO CIEHUATBHOCTSIM
(U3UKO-TEeXHUYECKOTO TTPOQHIISL.

OO1iee 9MCIIO 4acoB, PEKOMEHIOBAHHBIX A M3y4yeHHUs (U3UKHU (YTIIyOJIeHHBIN
ypoBeHb) — 340 ugacos: B 10 kiacce — 170 gacoB (5 yacoB B Hepeno), B 11 kmacce —
170 gacoB (5 4acoB B HEZETIIO).

[Ipensiaraemsliii B mporpamme 1o Gu3mke nepeyeHb 1a00paTOPHBIX U MPAKTUYECKUX
paloT sABIIsAETCS PEKOMEHI0BAHHBIM, YUUTEINb JAENIaeT BHIOODP MPOBEICHUS TaO0OPaTOPHBIX
paboT 1 OMBITOB C YUYETOM MHAUBUAYATBHBIX OCOOEHHOCTEN 00yYarOIIMXCA.

B mnporpamMMe mno ¢u3MKe KaXIOro Kiacca IMpeasiaraeTcsi pe3epB BpPEMEHH,
OTBOAMMBIN Ha BapUATHBHYIO YacCTh MPOTPaMMBI, COACPKAHUE KOTOPOH (hopMupyercs
y4aCTHHKaMU 00pa3oBaTesibHOro mporecca. Jlrobas pabouass mporpamma JoJDKHA
MOJTHOCTBHIO BKJIIOYATh B c€0sI COAepKaHUe JaHHOW MPOrpaMMBI 10 (PU3HUKE.
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COJEPKAHUE OBYYEHMUA

10 KJIACC

Paznen 1. Hayunblii MeTO/ O3HAHUSI IPUPOABI

®duszuka — pyHIaMeHTalbHas Hayka o mpupoje. HayuHslii MeTos mo3HaHUS U
METO/IbI UCCIICIOBaHUS (PU3NUECKUX SBIICHUH.

OKCHEepMMEHT U Teopus B Ipoliecce TMo3HaHUS mpupoasl. Habmrogenue wu
IKCIIEPUMEHT B (DU3HKE.

CnocoObsl  u3MepeHusi (U3MYECKUX BEJIMYMH  (QHAJIOTOBBIE U ITU(POBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpenrHocTu u3MepeHUt PU3MUECKUX BETUYNH (a0COTIOTHAS M OTHOCUTEIbHAS).

MopenupoBanue (QU3NUECKUX SIBICHUM U MPOLECCOB (MaTepualibHas TOYKa,
a0COJIFOTHO TBEPJOE TENO, UAcalbHas KUIKOCTb, UACATbHBIN ra3, TOYCUHBIA 3apsii).
['unote3a. @U3NYECKHl 3aKOH, TPAHULIBI €r0 NPUMEHUMOCTH. DPU3nyeckas Teopusl.

Ponbs u Mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI MHUpAa,
B [IPAKTUYECKOU JIEATEIIBHOCTH JIFOAEH.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomwl, NpaKmuKym

W3mepenue cuibl TOKa M HANpsKEHUS B LENH MOCTOSHHOIO TOKa MPH MOMOLIH
aHAJIOTOBBIX M IIU(PPOBBIX U3MEPHUTEITHHBIX MPUOOPOB.

3HakoMCcTBO ¢ uU(ppoBoil mnaboparopuerr mo Qusuke. Ilpumepsl wn3MepeHus
(bu3NYECKUX BETWYHH MIPH MOMOIIN KOMIIBIOTEPHBIX JaTYNKOB.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe qBukeHre. OTHOCUTENIbHOCTh MEXaHUYECKOT0 ABUKEeHUS. CucTeMa
OTCYETA.

[Ipsimast u oOpaTHas 3a1a4l MEXaHUKH.

Pannyc-BexkTop MaTtepuanibHONM TOUYKH, €ro MPOEKIIMKU Ha OCU CUCTEMbI KOOPUHAT.
Tpaexropus.

[Tepemerienue, CKOpPOCTh (CpEIHSSI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHUE
MaTepUaibHOM TOYKH, HMX NPOCKUUH HA OCH CHUCTeMbl KoopauHaT. CloxeHue
MEPEMELICHHUM U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE M PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHE. 3aBUCHUMOCTD
KOOpJAMHAT, CKOPOCTH, YCKOPEHHUS U MYTH MaTEepPUATbLHON TOYKH OT BPEMEHH U HUX
rpaduku.

CBobOonHOoe maaeHue. YcCkopeHHe CBOOOMHOTrO majcHusA. J[BuxkeHue Tena,
OpOIIIEHHOTO TO/T YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJAMHAT, CKOPOCTH U YCKOPECHHUSI
MaTepUaibHOM TOYKHU OT BPEMEHH U UX rpadUKHu.

KpuBonuneitnoe nuxeHue. JIBUKEHHWE MaTEPUATIBHONM TOYKH MO OKPYKHOCTH.
VYrioBas u nuHelHas ckopocTk. [lepuos u yactora oOpanienus. LleHTpocTpemMuTenbHOe
(HOpMasbHOE), KacaTeabHOE (TaHT€HIMAIbHOE) M TOJHOE YCKOPEHHE MaTepuabHOU
TOYKH.
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TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKUE IPOLECCHI: CIIUIOMETP, ABUKECHUE
CHapsI0B, LICTIHBIC, IIECTePEHYATHIC U PEMEHHBIE MepeIayl, CKOPOCTHBIE TU(THI.

Jlemoncmpayuu

Mogenb CcHUCTEMBI OTCYETA, WUIIOCTPALMS KUHEMATHUYECKUX XapaKTEPUCTHK
JIBUKCHHUSL.

CnocoObI uccne0Banus JTBUKEHUM.

Nnmoctpanus npeenbHoro nepexoia 1 i3BMEpeHNue MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOJIH30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmionenue nBukeHHs Tena, OpOIIEHHOTO TMOJA  YIVIOM K TOPU3OHTY
Y TOPU30HTAJIBHO.

Hanpasnenue ckopocTH Mpu ABUKEHUHU IO OKPYKHOCTH.

[IpeobpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPAEKTOPHl, CKOPOCTEN ABUIKEHHSI OJHOTO U TOTO K€ Tena
B Pa3HbIX CUCTEMAxX OTCYETA.

Yuenuuecxuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM

N3yueHne HEPaAaBHOMEPHOIO JIBUKEHHS C UEIbI0 ONPEACICHHS MTHOBEHHOMU
CKOPOCTH.

N3mepenne yckopeHHss TpU MOPSMOJMHEMHOM PABHOYCKOPEHHOM JIBMYKCHUH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM JIBUKCHUMU.

N3mepenne yckopeHusi CBOOOJHOTO mMaaeHus (PEKOMEHIOBAHO HCIOJIb30BaHHE
urdpoBoii 1abopaTopun).

N3yuenne nBmwkeHUs Tena, OPOIIEHHOTO TOPU30HTalIbHO. I[IpoBepka rumoressl
O IPSIMOM MPOMOPIMOHAIBHON 3aBUCUMOCTH MEXAY NAJTbHOCTBHIO TOJIETAa U HAYAIBHOU
CKOPOCTBIO Tea.

N3yyeHne IBUXKEHUS Tea MO0 OKPYKHOCTH C HOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

Uccnenosanne 3aBUCUMOCTH Tieproaa oOparieHnuss KOHMYECKOro MasiTHUKA OT €ro
MapaMeTPOB.

Tema 2. lunamuxa

Ileppii  3akoH Hbrorona. HWHepuumanenbie cucreMbl orcuéra. IlpuHiun
oTHocuTenbHOCTH ['anunes. HeunepuuanbHble CcUCTEMBbl OTCUETa (ONMpEAEIICHUE,
IPUMEPBI).

Macca tena. Cuna. [IpyHuun cynepno3uiuu cuil.

Bropoii 3akoH HproTOHA 1151 MaT€pHUaIbHON TOUKHU.

Tpernii 3akoH Hpr0TOHA 1151 MAaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUS. DKBUBAJICHTHOCTh I'PABUTAIMOHHOW U WHEPTHOM
MAacCCBl.

Cuna TspKeCTH. 3aBUCHMOCTH YCKOPEHHUSI CBOOOJHOTO TMaJICHUS OT BBICOTHI
HaJl MOBEPXHOCTHIO MJIAHETHI U OT Teorpaduueckoil mupoThl. JBrkeHne HeOECHBIX Tell
U UX cyTHUKOB. 3akoHbl Kennepa. [lepBasg kocmuyeckass CKOpOCTb.
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Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUKYIIETOCS C YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUsI CKOJBXEHUSI U CUJIa TPEHUS MOKOSL.
Koaddumment tpenns. Cuna conpoTUBIEHUS MPU IBUKEHUH TeJla B )KUJIKOCTH UITU ra3e,
e€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHTEIILHOTO JIBUKCHHSI.

Hasnenue. ['uapocrarnueckoe aaBienue. Cuna Apxumena.

TexHu4decKue ycTporcTBa U TEXHOJIOTHYECKHE MPOTIECCHI: TTOAITUITHIKH, JTBHKCHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

HaGnronenue aBukeHUs Tel B MHEPLUUATIBHBIX M HEUMHEPIMAIBHBIX CHUCTEMaXx
OTCYETA.

[IprHIMI OTHOCUTENBHOCTH.

Kauenue aByX MUIMHAPOB WK IIAPOB Pa3HON MACCHI C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPIIUATIBLHON CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOAECHCTBYIOIIEH NPHIIOKEHHBIX K TEIIy CHJI C MPOU3BEICHUEM
Macchl TeJla Ha €ro YCKOPEHHE B MHEPIUATILHON CUCTEME OTCUETA.

PaBeHCTBO cuJ1, BOBHUKAIONMIMX B PE3YJIbTATE B3AUMOACICTBHS TEIL.

N3mepenune macc 1o B3auMoAEHCTBUIO.

HesecomMocTs.

Bec tena npu yckopeHHOM MOIBEME U TAJCHUU.

[leHTpoOEKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS TTOKOS, KAUEHHS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomul, NPAKMUKYM

N3mepenne paBHOJEHCTBYIOMIEH CHUJI TIPH JABMKEHUU OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka rumoTe3sl 0 HE3aBUCUMOCTH BPEMEHU JIBMKEHUS OpycCKa 10 HAKJIIOHHOM
IJIOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €70 MACCHI.

HccnenoBanne 3aBUCUMOCTH CHJI  YNPYTOCTH, BO3HUKAIOUIUMX B IMPYKHUHE
U PE3UHOBOM 00paslie, OT UxX JePOopMalluu.

N3yuyeHne nBUKEHUSI CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTOU Yepes3 JErKUin
OJIOK.

N3mepenune koadduimenta TpeHUs IO BEIMYMHE YTIOBOTO Kod(duiieHTa
3aBucuMocTH Frp(N).

UccnenoBanne ABMKEHUS OpycKa MO HAKJIOHHOM IIJIOCKOCTH C MEPEMEHHBIM
Kod(puUIeHTOM TpEHUSI.

N3ydenue nBUKEHUA rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena

AbcomotHO TBEpAOE Teno. [locTynaTenbHoe U BpaliaTeIbHOE JBUKEHHE TBEPAOTO
Tena. MOMEHT CHJIbl OTHOCUTENBHO OCH BpameHus. [liedo cuibl. CroxeHue cui,
IIPUJIOKEHHBIX K TBEpAOMY Teiy. LleHTp TsxecTu Tena.

YcnoBust paBHOBECHUS TBEPJIOTO TEIA.

10
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YcroitunBoe, HEYCTOMUHUBOE, O€3pa3IMUHOE PAaBHOBECHE.
TexHuueckue  yCTpOMCTBA M TEXHOJIOTMYECKME  IPOLECCHI:  KPOHIITEWH,
CTPOUTEINIbHBIA KPaH, peIIETYaThIE KOHCTPYKIIUH.

Jlemoncmpayuu
VY ciioBusi paBHOBECHS.
Buner paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuule pabomul, NpaKmMuKym
HccenenoBanue ycaoBUi paBHOBECHS TBEPAOTO TEA, UMEIOIIETO OCh BPALLICHHUS.
KoncTpynpoBanne KpOHIITEMHOB U PACUYET CUII YIIPYTOCTH.
N3ydenune ycToMuMBOCTH TBEPIOTO TENA, UMEIOLIETO IIJI0IIA/b ONIOPHI.

Tema 4. 3akonvl coxpanenus 8 MEXAHUK

Nmnynec MareprabHOW TOYKH, CUCTEMBI MaTEpHalIbHbIX To4eK. LleHTp macc
CUCTEMBI MAaTEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

NMnyJibe cribl 1 ”3MEHEHNE UMITYJIbCA TEIA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE nBHKEHUE.

MoMeHT nmnyJibca MaTepUaIbHOM TOUKU. [IpeacraBienne o COXpaHEHMM MOMEHTA
MMITYJIbCA B [ICHTPAJIbHBIX IOJIAX.

PaGota cunpl Ha MajqoM M Ha KOHEYHOM mepeMelieHuu. ['paduueckoe
npejcTaBieHUe padOThl CHIIBI.

MOIHOCTB CHUJIBI.

Kunetnueckass »Hepruss MarepuaibHOW TOYKU. Teopema 00 U3MEHEHHUH
KUHETUYECKOW YJHEPTUM MATEPUATIBHOU TOUKHU.

[loTeHnIManbHBIE W  HENOTEHIMAJIbHbIE CWibl. [lOoTeHIManbHAs  HDHEPIUs.
[ToTenmnumanbHas »Heprus yrpyro aehopMHUpPOBAHHOM TPy uHbl. [loTeHnManpHas
DHEPrus Teja B OJHOPOJHOM IPaBUTAIMOHHOM Tmoisie. [loTreHnmaneHas sHEprus Tena B
I'PaBUTALMOHHOM II0JI€ OJJHOPOJIHOTO IIapa (BHYTpHU U BHE 11apa). Bropas kocmuueckas
CKOPOCTb. TpeThbsi KOCMUYECKAsA CKOPOCTb.

CBsi3p paOOTBHl HEMOTEHLHUAIBHBIX CHJI C W3MEHEHHEM MEXaHMYECKOW SHEepruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTUU.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHenue bepHymum 8 UACAaTbHOW JKUIAKOCTH KakK CIEJICTBHE 3aKOHA
COXpPaHEHMSI MEXaHUYECKOU YPHEPTUH.

TexHuyeckre yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IBHKEHUE pPAaKeT,
BOJAOMET, KONIEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, (PUTYPHOE KaTaHUE HA KOHbKaX.

Jlemoncmpayuu
3aKOH COXpaHEHUS UMITYJIbCa.
PeakTuBHOEC IBHIKECHHUE.
HN3mepenune MOIHOCTH CHJTBI.
W3meHenue sHeprun Teja mpy COBEPIICHUN PaOOTHI.

11
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BzanmHbIe nipeBpallieHrs] KWHHETUYECKOW Y TOTEHIUATIbHOW SHEPT U IIPU JIEUCTBUU
Ha TEJIO CHJIBI TSHKECTU U CUIIBI YIIPYTOCTH.
CoxpaHeHue YHEpTruu Mpu CBOOOTHOM MaICHUH.

Yuenuueckuii sxcnepumenm, rabopamopHvle pabomuol, NPAKMUKYM

N3mepenne umitysbca Tejia mo TOpMO3HOMY Iy TH.

N3mepenuie cuiibl TSIru, CKOPOCTH MOJEIH SJIEKTPOMOOUIISE 1 MOIITHOCTU CHJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCa TEJIa C UMITYJIbCOM CHJIBI.

WccnenoBanue coxpaneHus UMITYJIbCa IPU yIPYTOM B3aUMOJICHCTBUH.

N3mepeHrie KHHETUYECKOI SHEPTUH Tella 0 TOPMO3HOMY ITyTH.

CpaBHEeHHE M3MEHEHHUsI TMOTECHIMAIBbHON SHEPTrUU MPY>KUHBI C PabOTON CHIIBI
TPEHUSI.

Omnpenenenrie paboThl CUIIbI TPEHUS MPH IBUXKEHUU TeJIa M0 HAKJIOHHOMW TIOCKOCTH.

Paznen 3. Mogiexkyasipaasi Gu3uKa M TepMOANHAMUKA
Tema 1. OcHogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE MOJOKEHUST MOJIEKYIsipHO-KHHeTHUeckoi Teopun (MKT), ux omsiTHOE
obocHoBanue. Jluddysus. bpoyHoBckoe nBwkeHHE. XapakTep JABHXKEHUS U
B3aWMOJICHMCTBUSA YaCTHUI] BenlecTBa. MoJIes CTPOEHHUSI Ta30B, )KUIAKOCTEN U TBEPABIX TEJ
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MoJjieNiel. Macca u pa3Mepbl MOJIEKYJ
(aromoB). KommmuectBo BemectBa. [loctosnnass ABorapo.

TeroBoe paBHoBecue. Temmeparypa u cnocoObl €€ wu3Mmepenus. I[llkama
temneparyp Llenbcusi.

Mogenbs uaeanbHOroO raza B MOJIEKYJISIPHO-KMHETHYECKON TEOPHUM: YaCTHIIbI ra3a
JBIDKYTCSI XaOTUYECKHU M HE B3aUMOJCHCTBYIOT APYT C IPYTOM.

l'azoBbie  3akoHbl. YpaBHeHue MenneneeBa—Knamnelipona.  AGconroTHas
temneparypa (mkana temneparyp KensBuna). 3akon [lanbroHa. H3ompoiieccsl
B UJICAJIbHOM Tra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe nmpeacTaBieHue
U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXIy JNABICHUEM M CPEIHEW KMHETHYECKOM JHEPTHEW IMOCTYyNaTEIbHOIO
TEIJIOBOTO JIBMXKEHHSI MOJIEKYJI MJI€aJIbHOTO T'a3a (OCHOBHOE YPaBHEHHUE MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU UJICATTbHOTO Ta3a).

CBsi3b a0CONIOTHOW TeMImepaTypbl TEPMOJIMHAMUYECKOW CHUCTEMBI CO CpeaHEl
KMHETUYECKOU SHEpPruei MocTynaTeIbHOro TEMIOBOrO IBUKEHUS €€ YACTHII.

TexHudyeckue yCcTporucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: TEPMOMETP, OapomeTp,
MOJTy4YE€HHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu
Mopenu IBUKEHUS YaCTHUIL BEILIECTBA.
Mopens 6pOyHOBCKOTO JBHKEHHUS.
Buaeoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JBUXKCHHUS.
Huddysus xKUIKOCTEN.
Mogpens onbita llTepHa.

12
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[IpuTsxeHue MOJIeKyJI.
Mopnenu KPUCTaJUIMYECKUX PEMIETOK.
Habmoienue u uccneaoBanne H30MpoIeCcCoB.

Yuenuueckuii sxcnepumenm, rabopamopHvle pabomuol, NPAKMUKYM

HccnenoBanue nmpoliecca yCTaHOBJICHHS TEIUIOBOIO PABHOBECHUSI MPU TEINIOOOMEHE
MEKy TOpSYEr U XOJIOJHON BOAOM.

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

N3yuyeHnne n30xopHOTO mporecca.

N3yuenune n3obapHOTO Mmpoiiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSL.

Tema 2. Tepmoounamuka. Tennoesvie mauiunoi

Tepmogunamuueckas — (T) CHUCTEMA. 3agaHue  BHEIIHHUX  YCIIOBHM
JUIs. TEPMOAMHAMUYECKON cucTeMbl. BHenHue u BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJMHAMHYECKON CHUCTEMBl KaK CPEIHUE 3HAUYCHUS BEJMYMH, OINKCHIBAIOIIUX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe  Hauamo  TepMOAMHAMHUKHU. Camonpou3BoibHas  pellakcanus
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenbs uaeanbHOTO ra3a B TEPMOJAMHAMUKE — CUCTEMa YPaBHEHUI: ypaBHEHHE
MenneneeBa—Knanelipona © BBIP@&KEHHE JUIA BHYTPEHHEW DHEPrUU. Y CIOBHUS
MPUMEHUMOCTH 3TON MOJENU: HU3Kasi KOHIEHTPAlUs YacTHULl, BBICOKHE TEMIIEPATYPHI.
BripakeHue 1511 BHYTPEHHEN Y3HEPTUH OJJHOATOMHOTO HJI€alIbHOTO rasa.

KBa3zucratuueckue 1 HeCTaTUYECKUE TTPOLIECCHI.

OnemeHTapHasi paboTa B TepMOAMHAMHKE. Bbraucienne paboTbl 1o rpaduky
rpolecca Ha pV-auarpamme.

Tennonepeaaya kak cnoco0 M3MEHEHUS! BHYTPEHHEN SHEPTHH TEPMOIMHAMUYECKON
CUCTEMBI 0e3 coBepIieHus1 paboThl. KOHBEKITHS, TEMIOMPOBOIHOCTh, U3TyUEHHUE.

KonunuectBo Termotel. Tenmno€MKocTh Tena. Y iebHas U MOJIsIpHAs TEIUIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YaenbHash TemoTa CropaHus TOIUIMBA. Pacuér
KOJIMYECTBA TEIUIOTHI TpH Terionepenaye. [lonarue o6 aguabaTHOM Mporiecce.

[IepBb1ii 3akOH TepMoAMHAMUKU. BHYyTpeHHss sHeprud. KonuuecTBo TEIIOTH U
paboTa KaK Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTHH TEPMOJIMHAMUYECKON CHCTEMBI.

Bropoli 3ak0OH TEpMOAMHAMHUKH IS PAaBHOBECHBIX ITPOLIECCOB: YEPE3 3aJTaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT €IUHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3akOH TepMOAMHAMHKHU /Jisi HEPABHOBECHBIX IPOIECCOB: HEBO3MOXKHO
nepesaTh TEIJIOTY OT OoJiee XOJIOJHOTO Tejla K 0oJsiee HarperoMy 0e3 KOMIICHCAIluu
(Knay3uyc). HeobpatuMocTh TpHPOAHBIX MPOIECCOB.

[Tpunuune! nectus TermoBbix MamuH. KIIT/I.

MaxkcumanbHoe 3Hauenue KITJI. ukn Kapho.

13
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DKOJIOTUUECKHE aCIMEeKThl MCIOJIb30BaHMS TEIUIOBBIX JBUraresieil. TemsoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe/Ibl.

TexHuueckue yCTpOMCTBA U  TEXHOJOTUYECKHE TMPOIECCHI:  XOJIOAMIbHUK,
KOHJUITMOHED, AU3EIbHBINA U KapOIOpaTOPHBINA ABUTATEIU, TapoBas TypOUHa, MOJTyYeHUe
CBEPXHHM3KHX TEMIIepaTyp, YTHIM3AMUS «TEIUIOBBIX» OTXOJOB C HCIIOJIh30BAHUEM
TEIJIOBOTO HAcoca, YTWIM3alusg OWOOPTraHMYECKOTO TOIUIMBA [IJIsi  BBIPAOOTKH
«TETUTOBOI U DJIEKTPOIHEPTUH.

Jlemoncmpayuu
N3MeHeHue TeMnepatypsl py anadaTHIeCKOM PaCIIMPECHUH.
Bo3znyuiHoe oruugo.
CpaBHEHUE yIEIBHBIX TEIUIOEMKOCTEN BEIIECTB.
CnocoObl M3MEHEHUs BHYTPEHHEN YHEPTUH.
HccnenoBanue agnabaTHOTO IpoIiecca.
KomrbroTepHbie MOJIENN TEIIOBBIX IBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomul, NPAKMUKYM

N3Mmepenne yaenbHON TEMI0EMKOCTH.

Hccnenosanue mpoiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annabaTHOTO Tpolecca.

N3yueHne  B3aMMOCBSI3M  DHEPrUM  MEXKMOJICKYJIIPHOTO  B3aUMOJACHCTBUS
Y TEMIIEPATYPhI KUTICHUS )KUIKOCTEH.

Tema 3. Azpezammnsie cocmoanusn eeuecmea. Pazoevle nepexoovt

[Tapoo6pa3oBanue u KoHJeHcauus. VcnapeHue u KumeHue. Y AelbHasl TerioTa
napooOpa3zoBaHusl.

Hacepiiennsle 1 HeHachIIEHHbIE TTapbl. KauecTBeHHas 3aBUCUMOCTh IJIOTHOCTU U
JABJICHUsl HACBIIIEHHOrO Tapa OT TEeMIeparypbl, UX HE3aBUCUMOCTb OT O0BbEMa
HACBIILIEHHOT'O Napa. 3aBUCUMOCTb TEMITEPATypPbl KUTIEHUS OT JIaBJICHUS B )KUJKOCTH.

BnaxHocTh Bo3yxa. AOCOIIOTHAS U OTHOCUTENbHASI BIAKHOCTb.

TBépnoe teno. Kpucramnmueckue u amopdHble Tena. AHHM30TPONUS CBOWCTB
KpuctaiuioB. [lnmaBieHwe ©W KpucCTauM3alMs. YAelbHas TEIIoTa IUIABICHUS.
Cyb6nuMmarnusi.

Hedbopmanuu TtBEPHOro Tena. Pactsxenue u cxarue. Casur. Moayns IOwnra.
[Ipenen ynpyrux nedopmariuii.

TerioBoe pacmupeHne XUAKOCTEH U TBEPABIX Tel, OOBEMHOE W JIMHEHHOE
pacuipenre. AHrapMOHM3M TEIUIOBBIX KOJIEOAHWM YacTHUI] BELIECTBAa Kak MpPUYUHA
TEIJIOBOTO PaCIIUPEHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa3oBbIX Epexoaax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTsbKeHHE. KodPGUIMEHT MOBEPXHOCTHOTO  HATSHKEHHUS.
Kanunnspusie siBneHus. [laBneHue moj HCKPUBIEHHOM TMOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.
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TexHuueckue YCTPOﬁCTBa N TCXHOJIOTHYCCKHUEC IPOLECCChI: JXUIKHUC KPpUCTAJIIIbI,
COBPCMCHHBIC MaTCpHaAJIbI.

Jlemoncmpayuu
TerioBoe pacimmpeHue.
CBoiicTBa HACBIIICHHBIX TapOB.
Kunenue. Kunenue rnpv moHM>KEHHOM JABIICHUU.
N3MepeHue cuiibl TOBEPXHOCTHOTO HATSHKCHUS.
OnbITH ¢ MBUIBHBIMU TJIEHKAMU.
CmauuBaHmMe.
KanunnspHeie siBneHus.
Mojiein HeHbIOTOHOBCKOM KHJIKOCTH.
CnocoObl U3MEPEHUS BIIAKHOCTH.
UccnenoBanue HarpeBaHus U IJIABJICHUS KPUCTATMYECKOTO BEIIIECTRA.
Bunbl nedopmarnimii.
Habnronenue manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, rabopamophule pabomul, NpaKmMuKym

M3yueHune 3akOHOMEPHOCTEN HCITAPEHUS JKUIKOCTEN.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJA.

N3ydeHune cBOMCTB HACBHIIEHHBIX NTAPOB.

W3mepenne aOCONIOTHOM BIAQXKHOCTM BO3JyXa M OIEHKa Macchl IapoB
B ITIOMEIICHHH.

N3mepenne kordpuiireHTa HOBEpXHOCTHOTO HATSKEHUSL.

Nsmepenne monyns FOnra.

HccnenoBanue 3aBUCMMOCTH iepopManiii pe3nHOBOro 00pa3na oT MPHUII0KEHHOM
K HEMY CHUJIBL.

Paznea 4. dnexkTpoguHaMuka
Tema 1. Inekmpuueckoe none

DJIeKTpU3almsl TeJl U €€ NPOSIBICHUA. OJJIEKTpUYeCKud 3apsana. [IBa Buma
IEKTPUYECKUX  3apsaoB.  [IpOBOIHMKM,  JMDJIEKTPUKM U ITOJYIIPOBOJHUKH.
DneMeHTapHbIN ANEKTPUUECKUI 3apsi. 3aKOH COXPAaHEHUs FIEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsanoB. Toueunbie 3apsiapl. 3akoH Kymnona.

DnekTpuueckoe nosie. Ero geicTBue Ha SJIEKTPUUECKUE 3apsiIbl.

Hanpsixénnocts snexktpudeckoro nois. [IpoOusiit 3apsa. JInHUM HanpsKEHHOCTH
NIEKTpUYECKOro nojst. OMHOPOIHOE IIEKTPUUYECKOE TOJIE.

[ToTeHIMAIBHOCTh  AJNEKTPOCTATUYECKOTO  MOJil.  Pa3HOCTP  MOTEHUIHAIOB
u HanpspkeHue. IloreHnmanbHas dSHeprus 3apsga B IJIEKTPOCTATHUYECKOM  IIOJIE.
[Torennman snexkTpocraThdyeckoro mnojs. CBs3b HANPSKEHHOCTU TMOJSA U Pa3HOCTH
NOTEHIMANIOB  JJIi  BJEKTPOCTAaTHYECKOro Tmoyis (Kak  OJHOPOJHOTO, Tak M
HEOTHOPOJTHOTO).

[IprHIMI CyIIEPIIO3UIINH DIIEKTPUIECKUX ITOJIEN.
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ITone Ttoueunoro 3apsnma. Ilone paBHOMepHO 3apspkeHHOM cdepnl. I[lone
PaBHOMEpPHO 3apsbKeHHOro 1o oO0béMy 1mapa. Ilosne paBHOMEpPHO 3apsKEHHON
OeckoHeuyHOM IIoCKOCTU. KapTuHbl JNHHUN HaNpsOKEHHOCTH JITHUX TOJIEH W
SKBUITOTEHIHMAIBHBIX TOBEPXHOCTEN.

IIpoBOJHUKH B 3EKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3aPs/I0B.

JIM3IIEKTPUKN B 3JEKTPOCTATUYECKOM ToJie. [U3sieKTprudecKkas NpOHUIAeMOCTh
BEILECTBA.

Konpencarop. OneKTpOEMKOCTh KOHAEHCATOpa. JIEKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOpA.

[TapamienpHOE CcoeIMHEHHE KOHJEHCATOpOB. llocnenoBarenbHOE COEIMHEHHE
KOHJIECHCAaTOPOB.

DHeprus 3apsHKEHHOTO KOHASHCaTopa.

JIBr>KeHHE 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuueckue yCTPOWCTBA M TEXHOJOTHYECKHME IPOLECCHL:  AIEKTPOCKOI,
DIIGKTPOMETP,  DIJIEKTPOCTATUYECKAsi  3allliTa,  3a3eMJICHHUE  3JIEKTPONpUOOpOB,
KOHJIeHCcaTophbl, reHeparop Ban ne I'paada.

Jlemoncmpayuu

Y CTpONCTBO ¥ TPUHLIAI JEHCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE TI0JIE 3aPSKEHHBIX [IAPUKOB.

DIEeKTpUYECKOE MOJIE JBYX 3aPSKEHHBIX TUIACTUH.

Monens anekTpoctatuueckoro reueparopa (Ban ae ['paaga).

[IpoBOAHUKH B DIEKTPUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpONCTBO U AEHCTBUE KOHJAEHCATOPA TOCTOSIHHOM ¥ IEPEMEHHONU EMKOCTH.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOMIAA IUIACTHH,
PACCTOSIHUS MEXY HUMH U IUDJIEKTPUYECKON IPOHULIAEMOCTH.

OHeprus 3JeKTPUYECKOTO MO 3apsKEHHOI0 KOHAEH CaTOpa.

3apsiaKa U pa3psziKa KOHJIECHCATOpa YEPE3 PESUCTOP.

Yyenuueckuii sxcnepumenm, 1abopamopHvle pabomul, NPAKMUKYM

OueHka cui1 B3auMOJICHCTBUS 3apSyKEHHBIX TEJL.

HaGnronenue mpeBpaiieHusi SHEPTUU 3apsHKEHHOTO KOHJIEHCATOPa B DHEPTHIO
W3JIy4EHHUs CBETOAMO/IA.

N3ydenue npoTekaHusi TOKa B IIEMH, COACPKaILICH KOHIEHCATOP.

Pacnpenenenue pasHOCTH MOTEHIMAIOB (HAMPSHKEHUS) MPU TOCIIEI0BATEIbHOM
COEIMHEHUU KOH/ICHCATOPOB.

Uccnenosanue pa3psia KOHIEHCATOPA Y€pPE3 PESUCTOP.

Tema 2. Ilocmoannbslii 31eKmMpudeckuil MoK
Cwuna toka. [TocToAHHBIN TOK.

VYcnoBust CyliecTBOBaHUS MOCTOSSHHOTO AJIEKTPUYECKOro ToKa. McTouHukM ToOKa.
Hanpsoxenune U u 3/1C &.
3akoH OMa Jy1sl yyacTKa Lemu.
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DJIEKTPUYECKOE CONPOTHUBJIEHUE. 3aBUCHUMOCTb COINPOTUBIICHHUS OJHOPOIHOTO
MPOBOJAHUKA OT €ro JUIMHbI MW IUIOHIAAW IIONMEPEYHOTO CEUYECHUSA. Y IEJIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBarenpHOE, NapaJLIENBHOE, CMEIIIAHHOE COEIMHEHNE POBOAHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux nenei. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIHOCTP  3JEKTPUYECKOTO  TOKa. TemioBas  MOIIHOCTh,  BBIAEIsSIEMAst
Ha PE3UCTOpE.

OJIC u BHYTpEeHHEE CONPOTHUBIICHUE HCTOYHHUKA TOKAa. 3akoH OMa M MOJHOM
(3aMKHYTOI) 3JIeKTpUYEeCKOM 11enu. MouHOCTh HCTOYHMKA Toka. KopoTkoe 3aMbIkaHue.

KoHaeHcaTop B 11enu MOCTOSTHHOTO TOKA.

TexHHuecKre yCTpOCTBA U TEXHOJOTUYECKHE MPOLECCHl: aMIIEPMETP, BOJIBTMETD,
peocTar, CYETUHK IEKTPUUECKON SHEPTUH.

Jlemoncmpayuu

N3mepenrie cuiibl TOKa U HAMPSKEHHUSL.

HccnegoBanne 3aBUCUMOCTH CHJIbI TOKA OT HANpPsDKEHUS ISl PE3UCTOpPA, JaMIlbl
HaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTh COIPOTUBIIEHUS UINHAPUIECKUX MPOBOJHUKOB OT JUTUHBI, TUIOIIAN
IIONEPEYHOT0 CEYCHMS U MaTepHala.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT CONPOTHUBIIEHUS MPU MOCTOSHHOM
HaIPSKEHUU.

[Ipsamoe m3mepenue D/IC. KopoTkoe 3amplkaHHe TaabBAHUYECKOTO AJIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBJICHUS.

Cnoco0bI coeTMHEeHNsT ICTOYHUKOB ToKa, J/]C Oarapei.

HccnepoBanue pa3HOCTH MOTEHIIMATIOB MEX/1y MTOJIFOCAMU HCTOYHUKA TOKA OT CHIIbI
TOKa B IEIH.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomul, NPAKMUKYM

HccnepoBanue CMEIIaHHOTO COEMHEHUS PE3UCTOPOB.

N3MepeHue ynenbHOro COnpoTUBIECHUS TPOBOIHUKOB.

Uccnenosanue 3aBUCUMOCTH CUJIbI TOKA OT HAMPSHKEHUS JJTs1 JIaMIThl HaKaTMBaHMUSI.

VYBenuueHue npeaesia u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenue D/1C v BHyTPEHHETO COMPOTUBIICHUS HICTOYHHUKA TOKA.

Uccnenosanne 3aBucumoctd IJ[C TalbBaHUYECKOTO 3JJIEMEHTAa OT BpPEMEHU
MIPU KOPOTKOM 3aMBbIKaHHH.

Uccnenosanne pa3HOCTH MOTEHIIMAIOB MEK/TY IMOJT0CAMU UICTOUHUKA TOKA OT CHJIBI
TOKa B IEIH.

HccnepoBanue 3aBUCUMOCTH MOJ€3HON MOIUTHOCTH UCTOYHHUKA TOKA OT CHJIbI TOKA.

Tema 3. Toku ¢ paznuunsix cpeoax

DJIeKTpUYECKasi MPOBOJUMOCTD Pa3IMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOIUMOCTh
TBEPIBIX METAJUIOB. 3aBUCHUMOCTh COINPOTUBIICHHS METAJIOB OT TEMIIEPaTyphl.
CBepXITpOBOIUMOCTb.

17



denepanbHas padouas nporpamma | @usuka. 1011 knaccel (yriryOaEéHHBIH YPOBEHB)

OnexkTpuyecknid TOK B Bakyyme. (CBOHCTBA  DJJIEKTPOHHBIX  ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHAs! M IPUMECHAs! TPOBOJAUMOCTH MOJYIPOBOIHUKOB.
CaoiicTBa p—Nn-niepexona. I1oaynpoBoAHUKOBBIE TPHOOPHI.

DONEeKTpUYECKUd TOK B DJEKTPOJIMTAX. OJEKTPOJIMTHYECKAs JUCCOLMALMS.
OnekTponus. 3akoHbl Papajes i AIEKTPOIIU3a.

DOnexkTpuyeckuid TOK B razax. CaMOCTOSITENbHBIA U HECAMOCTOSITENIbHBINA pa3psil.
Pa3nnuHbIe TUIIBI CaMOCTOSTENBHOTO paspsaaa. Monnus. [1na3zma.

TexHnuecKue yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHHUE: ra30pa3psaHbIC JIAMIIbI,
AJIEKTPOHHO-JIy4YeBasi TPyOKa, MOJYNPOBOJAHUKOBBIE MPUOOPBL: WO, TPAaH3UCTOP,
doTtoanon, CBETOAMO[, TajbBaHUKA, paQUHUpPOBAHHE MEIU, BbIIJIABKA AIFOMHUHUI,
AIIEKTPOHHASA MUKPOCKOITHS.

Jlemoncmpayuu
3aBUCHUMOCTh COITPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.
[TpoBOAUMOCTH 3IEKTPOIUTOB.
3akoHbI 3eKTposn3a Papajes.
NckpoBoil pa3psii v IpOBOJUMOCTb BO3/1yXa.
CpaBHeHHE TPOBOIUMOCTH METAILIOB U MOJTYHPOBOIHUKOB.
OHOCTOPOHHSISI TPOBOJAUMOCTD AUOJA.

Yyenuueckuii sxcnepumenm, 1abopamopHvle pabomul, NPAKMUKYM
Hab0nronenue snexrposnusza.
N3mepenne 3apsiia 0AHOBAJIGHTHOTO HOHA.
WccnenoBanue 3aBUCUMOCTH CONTPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKHU JUO/IA.

Du3rYeCcKUuil NPAKTUKYM

Cnoco0bl u3MepeHus (PU3NYECKUX BEIUYMH C HMCIOJIb30BAHMEM AHAJIIOTOBBIX H
IU(GPOBBIX HU3MEPUTENBHBIX NPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHCTEM.
AOGCONIOTHBIE M OTHOCHUTENIbHBIE TOTPEIIHOCTH M3MEPEHUN (PU3NUYECKUX BEIUYHUH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHNEe KOCBEHHBIX M3MEPEHHM, UCCIEAOBAHUI 3aBUCUMOCTEN (DU3UYECKUX
BEJIMYMH, TNIPOBEpKAa MPEIJIOKEHHbIX THUNOoTe3 (BbIOOp U3 palboOT, OMHCAHHBIX
B TEMaTHUECKHUX pa3lenax «YUEeHHYECKHH SKCIepUMEHT, JabopaTopHble padOThI,
MPAKTUKYM»).

MexnpeaMeTHbie CBA3H

N3yuenne kypca ¢usmku yriayOonéaHoro ypoBHs B 10 kiracce OCyIIECTBISETCS
C y4E€TOM COJIEPKATEIBHBIX MEXIPEIMETHBIX CBSA3EH C KypcaMy MaTeMaTHKU, OMOJIOTHH,
XUMUH, Teorpa(uu ¥ TEXHOJIOTHH.

Mesxcnpeomemmusie nonamus, ceA3AHHBIE C U3YYEHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, HAYYHBIN (aKT, TUIIOTE3a, (PU3MUeCcKas BEIMUMHA, 3aKOH, TEOPHS,
HaOMOIeHNE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIE]b, W3MEpPEHHE, MOTPEIIHOCTH
U3MEpPEHUI, U3MepUTENIbHbIE PUOOPHI, IUPPOBAs TabopaToOpHsl.
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Mamemamuxa: Pemienvie cuctembl ypaBHeHud. JluneiiHas ¢yHkuus, napabodna,
runepOosa, ux rpaduku 1 cBoicTBa. TpuroHomerpuueckue GyHKIMHU: CUHYC, KOCUHYC,
TAHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M HX
IIPOEKLIMY HA OCH KOOPJMHAT, CII0KEHUE BEKTOPOB.

Buonozusn: MexaHuueckoe MBM)KEHHE B JKMBOW mpupoze, auddysus, ocmoc,
TEMJI0OO0OMEH J>KHUBBIX OpPraHMW3MOB, TEIUIOBOE 3arps3HEHUE OKpYyKaloleh cpespl,
yTWIM3alUsl  OMOOPraHMYECKOro  TOIUIMBA  JJIS  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSIKEHUE W KANWUISIPHBIE SIBICHUS B IPUPOJE,
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHHE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJIIPHAS. MAcCa, OJIyYEHNE HAHOMATEPUAJIOB, TENJIOBBIE CBOMCTBA TBEPABIX
TE€JI, KUJAKOCTEH W Ta30B, XUJAKUE KPHUCTAJUIbI, JJIEKTPUYECKUE CBOMCTBA METAILUIOB,
AIEKTPOJMTUUECKAS] TUCCOLMAMS, TaTbBAHUKA, DIIEKTPOHHAS MUKPOCKOITHS.

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

Texnonozcua: npeoOpa3zoBaHUE JIBHKEHHUI C MCIOJIb30BAHHMEM MEXAHU3MOB, YUET
CyXOro M KHUJKOTO TPEHHS B TEXHUKE, CTATHUYECKHE KOHCTPYKIUMU (KPOHIITEHH,
perieTyaTble KOHCTPYKIIHMH ), UCIIOIb30BAHUE 3AaKOHOB COXPAHEHHSI MEXAHUKHU B TEXHUKE
(rupockomn, BOJOMET U APYTUE), ABUTATENIb BHYTPEHHErO CropaHus, naponas TypOUHa,
OBITOBOM  XOJIOAWJIBHUK, KOHJUIIMOHEP, TEXHOJOTUU TOJYYEHUSI COBPEMEHHBIX
MaTe€pUaJIOB, B TOM YHUCJIE€ HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAs
3aIllMTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, ra30pa3psaHbIe JIAMIIbI, TOJYIPOBOJHUKOBBIE
npuOOPHI, TAJIbBAaHUKA.

11 KJIACC

Pa3znen 4. DnekTpoauHAMMKA
Tema 4. Maznummnoe none

BzanmopaencTBrue NMOCTOSIHHBIX MAarHUTOB U MPOBOJHHUKOB C TOKOM. MarnutHoe
noje. BekTop MarHUTHOW WHAYKUMHU. lIpMHOMIT Cynepno3uiMyi MarHUTHBIX ITOJIEH.
JIMHMY MarHUTHOW WHYKIHH.

MarauTHoe T1I0Ji€ TPOBOJHHUKA C TOKOM (IPSIMOrO TPOBOJHUKA, KaTyIIKU
U KpyroBoro Butka). OneIT Opcrena.

Cuna AMmnepa, e€ HarpaBJICHUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBi€HHE W MOAYJb. J[BUKEHUE 3apsSKEHHOW YaCTHIIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cusl Jlopenna.

MarunuTtHoe 1osie B Beiectse. @eppoMarHeTHKy, apa- U TUaMarHeTUKH.

TexHuueckne yCTPOMCTBA M TEXHOJOTHMYECKHE IMPOLECCHl: PUMEHEHHE
MMOCTOSIHHBIX MAarHUTOB, JJEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, SJIECKTPOJBUTATEIb
Axo0u, yCKOpUTEIH dJIEMEHTAPHBIX YACTHIL.

Jlemoncmpayuu
Kaptrna nuHMid MHAYKIIUM MAarHUTHOTO TOJISI MIOJIOCOBOTO M MOAKOBOOOPA3HOTO
MTOCTOSTHHBIX MarHUTOB.
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KapTtuna nvHMII MAarHUTHOW MHIYKLHWU MOJS JJIMHHOTO NPSIMOTO MPOBOJHHUKA U
3aMKHYTOI'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKHU C TOKOM.

B3anmoneiicTBre AByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIIa HA HOHBI AIEKTPOJIUTA.

Habmoienue qBMKeHHs My4Ka 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHuun nelcTBUS AJIEKTPOU3MEPUTENBHOIO MPUOOpPa MATHUTORIIEKTPUUECKON
CUCTEMBI.

Yuenuuecxuii sxcnepumenm, 1abopamopHvie pabomol, NPAKMUKYM
HccaenoBaHnrue MariuTHOTO TOJISI ITOCTOSTHHBIX MAarHUTOB.
HccnenoBanue cBOMCTB (peppOMarHETUKOB.
HccnenoBanue neicTBUSA MOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.
N3smepenne cuitbl Amriepa.
N3yyeHne 3aBUCUMOCTH CUJIbI AMIIEPA OT CUJIBI TOKA.
Onpenenenrne MarHUTHOM MHIYKIIMA HA OCHOBE U3MEPEHUS CUIIbI AMIIEpA.

Tema 5. InekmpomazHumHas UHOYKUUA

SIBneHHE SJIEKTPOMArHUTHOM MHAYKUIHUH. [IOTOK BEKTOpa MarHUTHOM WHIYKLIHH.
OJC wuHaykuumu. 3akoH JJEKTpoMarHuTHoM wuHAykumu @Dapanes. Buxpesoe
anekTpuyeckoe nojue. Toxkn Dyko.

O/1C nHIyKIMH B IPOBOJHHUKE, IBHXKYLIEMCS B OJJTHOPOITHOM MarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NupyktuBHOCTh. KaTylika MHIYKTUBHOCTH B LIETIM MOCTOSIHHOTO TOKa. SIBieHue
camonHaykuuu. J/JC caMOMHIYKIHUH.

DHeprusi MAarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCH: MHAYKLIMOHHAS IEYb,
COJICHOHW/I, 3aIlIMTa OT IEKTPU3ALMHU TEJ IPU ABMKEHUH B MArHUTHOM I10JI€ 3€MJIH.

Jlemoncmpayuu

Hab6nronenue siBiieHNs 3I€KTPOMAarHUTHOM MHIYKIIUH.

Nccnenosanne 3aBucumoctd I1C MHAYKIIMY OT CKOPOCTH U3MEHEHHSI MATHUTHOTO
NOTOKA.

[TpaBuno Jlenna.

[Tanenne MaruuTa B alTOMUHUEBOM (MEIHOI) TpyOe.

SIBrIeHME CAaMOMHYKIIUU.

Uccnenosanne 3apucumoctu D1C caMOMHAYKIMU OT CKOPOCTH U3MEHEHUS CHUIIBI
TOKa B LIETIH.

Yuenuueckuii sxcnepumenm, rabopamopHuvle padbomul, NPAKMUKYM
UccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHON MHAYKIIWH.
Onpenenenne MHAYKIIMKA BUXPEBOTO MAarHUTHOTO TOJIA.
HccnenoBanue siBI€HUS CAMOUHAYKIIHUH.

COopka MOJIeNIH IEKTPOMArHUTHOTO TEHEPATOPA.

20



denepanbHas padouas nporpamma | @usuka. 1011 knaccel (yriryOaEéHHBIH YPOBEHB)

Pa3nen 5. Kosred0anus 1 BOJIHBI
Tema 1. Mexanuueckue Koneoanus

KonebarensHas cuctema. CBOOO HEIE KOJIEOaHMS.

I'apmonudeckue kosnebanus. KuHemMaTtnueckoe | JHMHAMHUYECKOE OIHMCAHHE.
DHEPreTUuecKoe ONHUCaHHWE (3aKOH COXPaHEHWS MEXaHWMYEeCKOM »Hepruu). BwiBon
JTUHAMHYECKOTO0 OMHCAHWUS TapMOHMYECKHUX KOJICOAaHMN M3 WX DHEPreTHYecKoro u
KHHEMATHYECKOI0 OMMCaHUs.

Ammumtyna u ¢daza kosebanuii. CBs3b aMIUIUTYJbl KOJeOAHUW MCXOTHOM
BEJTUYMHBI C aMITUTYIaMHA KOJIeOaHUH €€ CKOPOCTH M YCKOPEHUSI.

Ileppuonq wm wyactora kosieOanmii. Ilepron ManmbiX CBOOOJHBIX —KOJICOAHMIA
MaTeMaTH4YeCKOro MasTHHKA. [lepros cBOOO HBIX KOeOaHUid TPYKMHHOTO MAasITHAKA.

[Tonarue o 3aTyxawmmx KojiebaHUsX. BbeIHYXJeHHBbIC KojeOaHus. Pe3oHaHc.
Pe3sonancHass kpuBas. BimsHue 3aryxaHus Ha BHJI PE30HAHCHOM  KPHUBOM.
ABTOKOJIEOAHHSL.

TexHuYeCKHe YCTPOMCTBA M TEXHOJIOTUYECKUE IIPOLECCHl: METPOHOM, 4YaChI,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu

3anuch KoJaedaTeaIbHOTO IBUKEHHUSL.

Habmonenne HE3aBUCUMOCTH IEpPHOJAa MalbIX KojeOaHUM Trpy3a Ha HUTU
OT aMILUTUTYIbI.

HccnepoBanue 3aTyxaronux KoieOaHWd M 3aBUCHUMOCTH IEpPUOA CBOOOIHBIX
KOJICOAHHI OT COTPOTHBIICHHUS.

HccnenoBanue kosiebaHuil rpy3a Ha MACCUBHOM MPY>KUHE C 1EJIbI0 (POPMUPOBAHUS
MPEACTaBICHUN 00 UIeaTbHON MOJEIH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs SHEPTUU NIPU KOJICOaHUAX IPy3a Ha MPYKUHE.

UccnenoBanue BRIHY)ICHHBIX KOJICOAHUIA.

Habmronenue pesonanca.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuwl, npaKmuKym
N3mepenne neproia CBOOOIHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MasiTHUKOB.
N3yueHune 3aKk0OHOB JIBUKEHHUS TeJla B X0JI€ KOJeOaHil Ha yIpyroM MojBece.
N3yueHne nBUKEHUS HUTSIHOTO MasITHUKA.
[IpeoOpazoBaHue FHEPTUU B IPYKUHHOM MasiTHUKE.
UccnenoBanne yObIBaHHS aMILTUTY Bl 3aTYXAIONIUX KOJICOAHMIA.
HccnenoBanue BRIHYXACHHBIX KOJIEOaHUIA.

Tema 2. InekmpomazHummusle KojiedGanus

Koneb6arenbupiit KoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B UCATHHOM
kosebaTenbHOM KOHType. @opmyna Tomcona. CBsi3b aMIUTHTYABI 3apsia KOHIEHCATOpa
C aMIUTMTYJIOW CHJIBI TOKA B KOJIEOATEITIHHOM KOHTYDE.

3aK0H COXpaHEHHUS YHEPTHUH B HJICATTLHOM K0JIeOaTeIbHOM KOHTYpE.

3aryxaromue 3JIeKTpOMarHuTHBIC KojieOanus. BeIHY X ICHHBIC 3JICKTPOMArHUTHBIC
KOJIEOaHHUS.
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[TepemMeHHBIN TOK. MOIIHOCTh MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE U JCHCTBYIOIIEE
3HAYCHHUE CUJIbI TOKA M HAIPSHKCHHS TIPU pa3inyHol (hopMe 3aBUCUMOCTH TIEPEMEHHOTO
TOKa OT BPEMEHHU.

CuHycouJaIbHBI TIEPEMEHHBIA TOK. Pe3ucTtop, KOHIEHCATOpP M KaTyllKa
WHIYKTUBHOCTA B IENU CHHYCOUJAIBHOTO TNEPEMEHHOIO0 TOKa. Pe30HaHC TOKOB.
Pe3onaHcC HanpsiKeHUN.

WNneanbupiii  Tpanchopmatop. IlpousBoacTtBo, mepenadya © - MOTpeOJICHHE
AIEKTPUYECKON SJHEPTUH.

DKOJIOTUYECKUE PHUCKUM TP  MPOU3BOJACTBE  AJlEKTpodHepruu. KymnpTypa
MCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HMU.

TexHn4ecKkne yCTPOMUCTBA U TEXHOJOTHYECKUE MPOLIECCHI: JIEKTPUIECKUAN 3BOHOK,
TEHEPATOP MEPEMEHHOT0 TOKA, JIMHUHU JICKTPOIepe1ay.

Jlemoncmpayuu

CB0OOIHBIE 2TIEKTPOMArHUTHBIE KOJICOAHMSI.

3aBUCUMOCTh YaCTOTBhI CBOOOJHBIX KOJIEOAHWN OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuusuiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXaroNIMX JIEKTPOMArHUTHBIX KOJICOaHUH.

Mojesnb 3JIEKTPOMAarHUTHOIO TeHEPATOpa.

BriHyX/1IeHHBIE CUHYCOUTAJIbHBIC KOJICOaHMUSI.

Pesucrop, kaTymika HHAYKTUBHOCTH U KOHJEHCATOP B LIENU IIEPEMEHHOIO TOKA.

Pezonanc mnpum  mociaegoBaTEIbHOM — COCAMHEHUM  PE3UCTOPA,  KATYyUIKH
MHIYKTUBHOCTH U KOHJIEHCATOpA.

VYerpoiicTBO M pUHIIUIT ASHCTBUS TpaHcpopmaTopa.

Mojenb JIMHUY JIEKTPOIEPENAYH.

Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomul, NPAKMUKYM

N3yuenue tpanchopmaropa.

HccnenoBanue mEepeMEHHOTO TOKa dYepe3 TOCIEAO0BATEIbHO COCTUHEHHBIC
KOHJICHCATOp, KaTyIIKy U PE3UCTOP.

Habmoienune 21eKTpoMarainTHOTO Pe30HaHca.

HccnenoBanue pabOThI HICTOYHUKOB CBETA B IEMTH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoOMazHUMHbLE 0THbL

MexaHnueckue BOJIHBI, YCIOBHS MX pacripocTpaHenus. [lonepeunsie U mpogoabHbIe
BOJIHBL. [lepnon, cKOpoCcTh paclpoCTpaHEeHUs U IJIMHA BOJIHBI. CBOKWCTBA MEXaHUYECKHUX
BOJIH: OTpaXEHUE, TPEJIOMIICHHE, HHTEpEepeHIIUs U TU(PaKIIHS.

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

[IIyMOBO€ 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DONEeKTPOMarHUTHBIE BOJHBL. YCJIOBHSI H3JIy4EHHs] 3JIEKTPOMAarHUTHBIX BOJIH.
BsanMHas OpHEHTAIHS BEKTOPOB £2 B} 1» B JIMEKTPOMATHUTHOH BOJIHE.

CBolicTBa 3J€KTPOMATHUTHBIX BOJIH: OTPAa)KEHUE, MPEJOMIICHHE, MOJISIPU3ALINS,
uHtepdepeHus u qudpakiusi.
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[lkana 5>JE€KTPOMArHUTHBIX BOJH. [IpuMeHeHuE SJIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHIUIIBI pagUOCBS3H U TeIeBUAeHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEN CPELBI.

Texnuueckue ycTpoicTBA UM NPAKTUYECKOE NPUMEHEHHUE: MY3bIKalbHbIC
WHCTPYMEHTHI, pajap, paauonpuEMHUK, TEICBU30p, aHTeHHA, Tenedon, CBY-meus,
yJIbTPa3BYyKOBasl TUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPaHEHHUE MONIEPEUHBIX U MPOAOTBHBIX BOJIH.

Konebmomieecs Teo Kak HICTOYHHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

Habitoienue otpaskeHus U NpeJoMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue unrepdepeHuu v qudpakiiii MEXaHUYECKUX BOJH.

AKYCTUYECKHI pe30HAHC.

CBolicTBa yIbpTpa3ByKa U €r0 IPUMEHEHHE.

HabGnronenue cBs3M rpOMKOCTH 3ByKa U BBICOTBI TOHA C aMILTUTYI0M U 4aCTOTOM
KoJie0aHui.

HccnenoBanne CBONCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHHUEC,
noJisipu3anus, 1udpakuus, HHTepepeHLUs.

Oo6napysxeHue nH(pPaKpacHOro U yIbTPa(pHUOIETOBOTO N3TYyUYCHHUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul, NPAKMUKYM
N3yueHune mapamerpoB 3ByKOBOU BOJIHBL.
N3yuenune pacnpocTpaHeHust 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTRBE.

Tema 4. Onmuka

IIpsMonHeiHOE pacnpOCTpaHEHUE CBeTa B OIAHOpOAHOM cpene. Jlyu cBera.
To4deuHbIld NICTOYHUK CBETA.

OTpaxkeHre cBeTa. 3aKOHbl OTpaxeHusi cBera. llocTpoeHne wu300paxkeHU
B IUI0CKOM 3epkane. Cepuueckue 3epkaa.

[Ipenomiienne cBeTa. 3aKOHBI MpPETOMIICHUS CBeTa. AOCOJIIOTHBIM IOKa3aTeb
npenomiieHus. OTHOCUTENBHBIN MMOKa3aTelb NpesioMIIeHHs . [I0CTOSHCTBO YaCTOTHI CBETA
Y COOTHOULIEHHWE JUIMH BOJIH IPH IIEPEX0I€ MOHOXPOMATHYECKOTO CBETA YEPE3 IPAHULLY
paszeina IByX ONTUYECKUX CPEX.

Xop nyueii B mpusMe. Jucnepcus ceera. CnoxxkHbslii cocTaB Oesnoro ceera. L{Ber.

[TotHOe BHyTpeHHee oOTpaxkeHue. lIpenenbHbI Yroja MOJMHOIO BHYTPEHHETO
OTPaXKEHUSL.

Cobuparonre u paccenBarome aTuH3bl. ToHkas nuH3a. DoKycHOE paccTosiHUE U
ONTHUYEeCKass CWjIa TOHKOM  JMH3BL.  3aBUCHUMOCTh  (DOKYCHOTO  pacCTOSHHUSA
TOHKOW c(epuyeckoil JMH3bI OT €€ TIeOMETPUM U OTHOCHUTEIBHOIO TIOKa3aTels
MIPEIOMIIEHUSL.

®opmyJia TOHKOH JIMH3BI. Y BEIMYEHHUE, 1aBAEMOE JIMH30M.
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Xon Jyda, TPOLIEAIEr0 JWH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOU
ontuyeckon ocu. [loctpoenne n3o0paxeHuit TOUKHU U OTpe3Ka MPsIMO B COOMpArOUIUX U
paccenBaOIIMX JMH3aX U UX CUCTEMaX.

OnTtuyeckue npubopsl. Paspemaromas crnocoOHOCTh. [7Ma3 kak onruyeckas
CUCTEMA.

[Ipenens TPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. MuaTepdepenius cBera. KorepeHTHbICE MCTOYHUKH. Y CIOBHS
HAOIOCHUS MAaKCUMYMOB M MUHMMYMOB B HHTEP(EPECHIIMOHHON KapTHHE OT IBYX
KOTEPEHTHBIX HCTOYHUKOB. [IprMephl KilacCudecKux HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus ceta. Judpakiuonnas pemérka. YcioBue HAOMIOIEHUS TJIaBHBIX
MaKCUMYMOB IpHY MaJ€HUH MOHOXPOMATUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMUYECKUE MPOLECCHI: OUYKH, JIyIa, IEPUCKOII,
doToamnmapaT, MHKPOCKOI, TMPOCKIMOHHBIM amnmapar, MpPOCBETICHUE ONTHKU,
BOJIOKOHHAsI OTITHKA, TU(paKIIMOHHAS pEHIETKA.

Jlemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeioMIICHUS CBETA.

HabGnronenue noiaHoro BHyTpeHHEro OTpaxkeHusa. Moiens CBETOBOA.

HccenenoBanue Xo01a CBETOBBIX IIYYKOB YEPE3 IUIOCKONAPAILIEIbHYO IUIACTHHY U
pU3My.

HccnenoBanue cBOMCTB M300paXKe€HUH B TMH3AX.

Mopaenn MUKpOCKOIIa, TEJIECKONA.

Habnronenune unrepdepeHiim ceera.

HabutoieHue 1BeTOB TOHKUX TJIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenue anppakinOHHON pEeIETKH.

Hab6nronenue qudpakiinoHHOro CIEKTpa.

Habmronenue nucnepcuu cBera.

Hab6nronenue nonsipusanuu cBera.

IIpuMeHeHre NOaIPOUIOB ISl U3yUYECHHSI MEXaHUYECKUX HAITPSKEHUI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul, NPAKMUKYM

N3mepenne mokasaress MpeIOMICHHS CTEKIA.

Hccnenoanue 3aBUCUMOCTH (DOKYCHOTO PAacCTOSHHUS OT BEIIECTBa (Ha MpUMEpPE
JKUJIKUX JIMH3).

N3mepenne GoKyCHOTO PacCTOSIHUS PacCEHBAIONTUX JIMH3.

[Tonyuyenue n300paxeHUsI B CUCTEME M3 TUIOCKOTO 3epKajia M JIUH3HI.

[Tonyuenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHcTpyrnpoBaHue TeeCKOMMYeCKHX CUCTEM.

Hab6nronenue nudpakuun, naTepdepeHITNN U TOJISIPU3AINH CBETA.
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N3ydenue nousipuzanuu cBeTa, OTpPaXKEHHOTO OT TOBEPXHOCTH IUDJIEKTPHKA.

N3ydenune naTepdepeHIINM JIa3epHOTO U3JIyYEHUS Ha IBYX IIEISX.

Hab6nronenue nucnepenmu.

Hab6nronenue u uccienoBanue 1uppakimOHHOTO CIIEKTPa.

N3mepenune IHbI CBETOBOUM BOJIHBI.

[Tomydyenne crmekTpa W3IYYCHHUS CBETOAUOJA TPHW TOMOIIM TU(DPAKIIMOHHON
PELIETKH.

Pa3nes 6. OcHOBBI cHeMAJIBLHOI TEOPUH OTHOCUTEIbHOCTH

I'paHuiel NIPUMEHMMOCTH KJIACCUYECKOM MexaHWKH. llocTynarsl crienuanbHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBasl. [IpeoOpa3zoBanus JlopeHua. YcioBue
OPUYUHHOCTU. OTHOCUTENBHOCTH OJAHOBPEMEHHOCTH. 3aMEIJICHUE BpPEMEHH U
COKpAalLlEHUE JIJIUHBI.

DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MaccChl C 3HEPTUEN U HMITYJIbCOM PEJIATUBUCTCKOM YaCTULIBI. DHEPIUS ITOKOSL.

TexHuyeckre yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI:  CIIyTHHUKOBBIE
PUEMHHKH, YCKOPUTEH 3aPKEHHBIX YACTHLI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomuol, npaKmuxkym
OmnpeneneHrne UMITyJbCa M 3HEPTUU PEIATUBUCTCKUX 4YacThll (1o ¢oTorpadusm
TPEKOB 3aPSKEHHBIX YACTHUL B MATHUTHOM I10JIE).

Pasznen /. KBanToBas pusuka
Tema 1. KopnycKyaapho-60i1H0860ii Oyaiuim

PaBHOBecHOE TersioBoe u3nydeHue (M3MydeHue aOCOMOTHO YEPHOTO Tela). 3aKOH
cMmeiieHud Buna. 'unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPrUsl U UMITYJIbC POTOHA.

®dotoaddext. Omnbitel A.I'. CroneroBa. 3akoHbl GdoTodddexra. YpaBHeHUE
Ounmrena 1 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B 4YaCTHOCTH, AAaBJIEHUE CBETa Ha aOCOJIOTHO MOTJIOLIAIOIIYIO U
abCOIOTHO OTpaxkaronryro noBepxHocTs). OnbiTel [1.H. Jlebenena.

BonHoBble cBoiicTBa yactuu. Bosnbel ne bpoins. lnvHa BonHbl ae bpoinsa u
pa3Mepbl 00JIaCTH JIOKAIM3alMM JABIKYIIeHcs dacTuibl. KopmycKynspHO-BOITHOBOM
nyanusMm. Jludpakius 351eKTpoHOB Ha KpUCTAIIIAX.

Cneunduka wusmepenuit B MukpoMupe. COOTHOUIEHUS HeomnpeaeaEHHOCTEN
['eitzenOepra.

TexHUYeCcKne yCTPOMCTBA M  TEXHOJOTMYECKHME TPOLECCHI:  CIIEKTPOMETP,
dboTodIEMEHT, POTOAATIYNK, TYHHETBHBIN MUKPOCKOTI, COTHEUHAs OaTapesi, CBETOINOI.

Jlemoncmpayuu

®oT03(¢QdeKT Ha YCTAaHOBKE C IMHKOBOM TIACTUHOM.

UccnenoBanue 3akoHOB BHeMTHETo poTodddekra.

Uccnenoanue 3aBUCHUMOCTH COIIPOTUBJICHUS MOJTYTIPOBOTHUKOB
OT OCBENIEHHOCTH.
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CBeToanoI.
Conneunas 6arapes.

Yyenuueckuii sxcnepumenm, 1abopamopHvle pabomul, NPAKMUKYM
Uccnenosanue hoTopesucropa.
N3mepenune nocrosiHoM [nanka Ha ocHOBeE uccienoBanus Gporoaddexra.
Uccnenosanue 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOAUO/ OT HAIIPSAKEHUS.

Tema 2. Duzuka amoma

OnbIThl MO HCCIEIOBAHUIO CTpoeHUs aroma. llmaHerapHas Mojelb aroma
Pesepdopna.

[Toctynatet bopa. M3nyuenune u mornomenne (GOTOHOB MPHU TMEPEXoe aTroma
C OJTHOTO YPOBHS dHEPIMU HA JPYTOM.

Bunpl ciektpoB. CniekTp ypOBHEN SHEPTUH aTOMa BOJIOPOA.

CnoHTaHHOE M BBIHYKJICHHOE U3JIyueHHE cBeTa. Jlazep.

TexHuueckre yCTpOMCTBA U TEXHOJIOTUYECKHUE MPOLECCHI: CIIEKTPAIbHbIA aHAIIN3
(CIEKTpOCKOIT), Ja3ep, KBAaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu
Mopguens onbita Pesepdopna.
Habnronenue nuHelyaThIX CIEKTPOB.
VY cTpolcTBO U IeHCTBUE CUETUMKA MOHU3UPYIOITUX YACTHII.
Omnpenenenre JUTMHBI BOJTHBI JTa3€PHOTO U3TYUYCHUS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl, NPaAKMUKyM

HaOlnronenue nuHelyaToro cnekrpa.

HccnenoBanue croekTpa pa3pekeHHOTO AaTOMAapHOTO BOJOpPO/JAa W U3MEpPEHHE
nocrosiHHoM Punbepra.

Tema 3. Quzuxka amommnozo a0pa u 31eMeHMAPHLIX YACMUY

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

PannoaktuBHOCTh. Amnb(a-pacnaa. DIEKTPOHHBIN M MO3UTPOHHBIN OeTa-pacra.
["'amma-n3nyuenue.

3aKOH paJuOAKTUBHOIO pacnaga. PagnoakTuBHbIE M30TOMBI B Iipupoje. CBolicTBa
VOHHU3UPYIOUIErO0 M3JIyYyeHHs. BiusHHE pPaguoakTUBHOCTH Ha KUBBIE OpPTraHU3MBI.
EctectBennsiit hon m3nyuenus. Jlozumerpus.

DHeprus CBsi3M HyKJIOHOB B sifpe. SAnepHbie cunbl. [ledekt Maccol sapa.

SAnepubie peakuuu. [enenwe u cuHTe3 saep. AnepHsie peakTophl. [IpoOiieMbl
YIPaBISIEMOT0 TEPMOSIIEPHOTO CHHTE3a. DKOJIOTUYECKUE ACIEKThl Pa3BUTHUS SIIEPHON
SHEPIrETUKH.

MeToabl perucTpaliy U UCCIEA0BAHUS JIEMEHTAPHBIX YaCTHIL.

OyHIaMEHTAJIBHBIE  B3aUMOJICMCTBUS.  bapuOHBI, ME30HBI W  JIENTOHBL.
[IpencraBnenne o CtaHaapTHON Moaenu. KBapK-riirooHHas MOJEb apOHOB.
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®uzuka 3a npeaenamu CranaapTHON Mojenu. TEmMHass MaTepusi U TEMHAs SHEPTHUSL.

EnuncTBO usnyeckoit KapTUHBI MUpA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JO3UMETP, KaMmepa
Buinbcona, siiepHbIil peakTop, TePMOSACPHBIN peakTop, aToMHas Oom0a, MarHUTHO-
pe30oHaHCHass ToMorpadus.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul, NPAKMUKYM
HccnenoBanue TpeKOB 4acTHI] (110 TOTOBBIM QoTorpadusim).
HccnenoBanue paJuoakTUBHOTO ()OHA C UCIOJIB30BAaHUEM JI03UMETPA.
N3yudenue norsiomieHus 6eTa-4acTULl AIFOMUHUEM.

Pa3nes 8. Dy1eMeHTBI ACTPOHOMMHY M ACTPOPU3UKH

Otanbl pa3BUTHSA aCTpOHOMHUH. lIpuKIIagHOE W MHUPOBO33PEHUECKOE 3HAYEHUE
acTpoHOMUU. [I[puMEeHUMOCTh 3aKOHOB (PU3UKHU 111 O0OBSCHEHUS IPUPOIbI KOCMUYECKHUX
OOBEKTOB.

MeTo1b1 aCTpPOHOMUYECKUX HcceA0BaHn. COBpEMEHHBIE ONITUYECKHUE TEJIECKOIIBI,
PaZMOTENECKOIbI, BHEATMOC(EPHAsi aCTPOHOMHUS.

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bl, INITAHETHI, UX BUJUMOE JIBHXKCHHE.

ConneuyHas cucrema.

Counnne. ComHeunast akTUBHOCTh. MIcTtounnk sHeprun CoyHIA U 3BE3.

3BE3/BI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpamMma «CIEKTpaldbHBIM KIacc —
CBETHUMOCTB». 3BE3IBI TJIABHOM IIOCIEAOBATEIBbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] IVIABHOM IOCIJIEIOBATENBHOCTH. BHYyTpeHHEE CTpOECHHME 3BE3.
CoBpeMeHHBIE TPEACTABIECHUS O MPOUCXO0KACHUU U 3BoJromy CoNHIA U 3BE37. DTarbl
YKA3HHU 3BE3NI.

Mueunsiit [1yTe — Hama ['amaktuka. [lonoxenne u npuxxenune CoisHna B ['anaktuke.
Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE IBIPHI B siApax rajJakTHK.

Bcenennas. Pacmpenue Bcenennoit. 3akon Xa06ya. PasOeranue ramgakTHK.
Teopus bonbmioro B3peiBa. PenukToBoe n3irydeHue.

Macmrabnas crpykrypa Beenennoit. Metaranakruka.

Hepewénnbie npo6iieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus
HaOnronenust 3BE3mHOro HeOGa HEBOOPYKEHHBIM TIJ1a30M C  HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUNA [JIsl OINpPEACNICHUs] TOJIOKEHUS HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31us1 CEBEPHOIo MOJyIIapys U IPKUE 3BE3BI.
Ha6monenus B Teneckon JIyHbl, m1aHeT, TYMaHHOCTEN U 3BE3THBIX CKOIUICHUI.

DOu3nvecKuil NPAKTUKYM

Cnoco0Obl u3MepeHus (PU3NYECKUX BEIUYMH C MCIOJIb30BAHMEM AHAJIOTOBBIX H
IU(PPOBBIX HU3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIIOTHBIE M OTHOCHUTEJIbHBIE TOTPEIIHOCTH H3MEPEHH (U3NYECKUX BEIUYHUH.
O1nieHKa TpaHull MOTPEUTHOCTEM.

IIpoBeneHre KOCBEHHBIX WM3MEPEHUM, HMCCIETOBAHUI 3aBUCUMOCTEH (PU3HMUECKUX
BEITMYMH, TPOBEpPKAa TMPEIJIOKEHHBIX THUMOTE3 (BBIOOp U3 paboT, OMMCAHHBIX
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B TEMaTUUYECKUX pazlenax «YUYEeHUYECKHH SKCIIEpUMEHT, J1abopaTopHble paldoTHhl,
MPAKTUKYM ).

O0o001maroniee NOBTOpeHUE

O06001meHne U cucTeMaTu3alMs CoAepkKaHUs pas3zienaoB Kypca «MexaHukay,
«MonekynspHas (u3nMKka U TEPMOAMHAMUKA», «DIEKTpoauHamukay, «KosnebaHus u
BOJIHBI», «OCHOBBI CIEIUAIBHON TEOPUM OTHOCUTENbHOCTHY», «KBaHTOBas (usukay,
«IIeMEHTBI aCTPOHOMUU U aCTPOPHUIUKIY.

Ponb ¢pu3nku 1 aCTpOHOMUN B IKOHOMUYECKOM, TEXHOJIOTUYECKON, COL[MAIBHON U
THUYECKON cdepax NeATeTbHOCTH YENOBEKa, POJib U MeCTO (DU3MKM U aCTPOHOMHH
B COBPEMEHHOM  Hay4yHOHM  KapTMHE  MHUpa,  3HAYEHUE  OIHUCATEJBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIBHOM M IPOTHOCTHYECKOW (YyHKUUNA (U3HUECKOU
TEOpUH, POJib (PU3NUYECKOW Teopuu B (POPMHUPOBAHUM MPEICTABICHUN O (PU3NYECKOU
KapTUHE MHpa, MECTO (PU3NYECKON KApTUHBI MHpPa B OOIIEM pAIYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJIE.

MesknpeaMeTHbIe CBSA3H

N3yuyenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce ocyuecTBisiercs
C y4€TOM COJIEPKaTEIbHBIX MEXIPEIMETHBIX CBSA3EH C KypcaMu MaTeMaTUKH, OUOJIOTHH,
XUMUH, reorpaduu U TEXHOJOTHUH.

MesicnpeOmemuoie NOHAMUA, CEA3AHHbIE C U3YUEHUEM MEmO006 HAYUHO20
no3nanua: SBICHUE, HAYYHBIN (akT, runoTes3a, puznueckas BEJIMYMHA, 3aKOH, TEOPHS,
HaAOJIIOJIEHNE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIE]b, W3MEpPEHHE, MOTPEIIHOCTH
U3MEPEHUI, U3MEpUTETbHBIE MPUOOPHI, IU(PPOBaAs TabopaTOpHs.

Mamemamuxa: Pemienue cucteMbl ypaBHEeHUN. TpuroHometpudeckue GyHKIINU:
CUHYC, KOCHHYC, TaHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopel U HMX OpPOEKIMHU HA OCHU KOOPJMHAT, CIOKEHHE BEKTOPOB. [Ipom3BonaHble
aneMeHTapHbIX QyHKIMH. [Ipu3Haku nogo0ust TpEyroJbHUKOB, OMPEAeSiCHuEe U0
I0CKUX puryp u o6béma Ted.

Buonozus: >nexTpudeckue sIBICHUS B )KUBOU MPUPO/IE, KOIeOaTeIbHbIC IBIKCHHUS
B JKMBOM NIPUPOAE, SKOJOTUYECKHE PHUCKH MpPU MPOU3BOACTBE IIIEKTPOIHEPTUH,
AIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOWIEH Cpeibl, YIbTPa3ByKOBas NUAarHOCTUKA
B MEIMIIMHE, ONTHYECKUE SIBJICHUSI B )KUBOU TIPUPOJIE.

Xumun: CTpPOCHUE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTypa TBEPABIX TeJ,
MeXaHU3Mbl 00pPa30BaHUS KPUCTATMIECKON PEIIETKU, CIEKTPATbHBIA aHAIN3.

T'eozpagpusa: marauTHBIE TIOMIOCA 3€MIIM, 3aJI€KW MarHUTHBIX pylh, (HOTOChEMKA
3eMHOM MMOBEPXHOCTH, ceiicmorpad.

Texnonocua:  TPUMEHEHUE  IOCTOSIHHBIX  MAarHUTOB,  3JEKTPOMAarHHUTOB,
ANEKTpOJBUTATENb SIKOOM, TeHEPATOP MEPEMEHHOI0 TOKa, UHIYKUIUOHHAS TIe4b, TUHUU
AJIEKTpOIiepeaay, 3JIEKTPOJABUraTelNb, pajgap, PaAUONPUEMHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-nieup, ynbTpa3BykoBasi JTUarHOCTHKA B TEXHUKE, MPOCKIIMOHHBIN arapar,
BOJIOKOHHAsl ONTHKA, COJHE4YHass Oarapesi, CIyTHUKOBbIE MPUEMHUKH, sJepHas
DHEPreTHKa U SKOJOTMYECKHUE ACTIEKThI €€ Pa3BUTHS.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JImaHOCTHBIE pe3yibTaThl OCBOCHMS y4eOHOro mpenmera «Du3mka» TOTKHBI
OTpaxaTh TOTOBHOCTh M  CIHOCOOHOCTh  OOYYalOIIUXCS  PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTpPEHHEH TO3WIMEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX
OpHEHTAINM, TO3UTUBHBIX BHYTPCHHHUX YOCKICHUH, COOTBETCTBYIONTUX TPATUIIMOHHBIM
IEHHOCTSIM POCCUHCKOro 00IlecTBa, paclIMpeHUue S>KU3HEHHOI'O OIbITa M OIbITa
JEITENPHOCTH B TMPOLECCE pealn3allii OCHOBHBIX HAIPABICHUN BOCIUATATEIBLHOU
JESTEIBHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaskaIaHCKOro BOCIIMTAHMS:

C(OPMHUPOBAHHOCTh TPAXKIAHCKONW IMO3MIUK OOYYaromerocs Kak aKTHBHOIO
¥ OTBETCTBEHHOTO YJICHA POCCUIICKOTO OOIIIEeCTRA;

HPUHITHC TPaAMIIHOHHBIX 00I1IeYeI0BEYCCKUX T'YMaHUCTHYCCKHUX
U IEMOKPATHYECKUX [ECHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO [CSATEIBHOCTh B HHTEpPECaX TIPakIaHCKOTO
00IIIeCTBa, YYaCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aIlny;

YMEHHE B3aUMO/ICHCTBOBATh C CONUAIBHBIMA HHCTUTYTaMU B COOTBETCTBHH C HX
(GYHKIHMSIMU 1 Ha3HAYCHHUEM;

TOTOBHOCTbH K T'yMaHUTApHOU ¥ BOJIOHTEPCKOM IS TEIBHOCTH,

2) MaTPUOTHYECKOTO BOCIIHTAHUSI:
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;
LIEHHOCTHOE  OTHOUIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYyallUl0 W TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICb HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCIIE
B JICATEIBLHOCTU YYEHOTO;

OCO3HAHME JTMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMYMBOTO OYTIyIIIETo;

4) 3CTeTHYECKOr0 BOCIIUTAHMA:
SCTETHYECKOE OTHOIIEHUE K MHPY, BKJIIOYAs JCTETUKY HAyYHOI'O TBOPUECTBA,
HpHUCYyIIero Gu3nYecKoi HayKe;

5) Tpy10BOro BOCIIATAHMA:

MHTEPEC K pa3iu4HbIM cepaM MpoPecCHOHATBHON NIEATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOM, YMEHHUE COBEPIATh OCO3HAHHBIM BHIOOp Oyaylen
npodeccuu 1 peann30BbIBaTh COOCTBEHHbBIE KU3HEHHbBIE TUIAHBI;
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TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOpa30BaHUIO B 001aCTH (PU3UKH
Ha TPOTSHKEHUN BCEH KU3HH,

6) IK0JIOTHYECKOT0 BOCTUTAHUS:

cpOpMHUPOBAHHOCTH FKOJIOTUICCKON KYJIBTYPbI, OCO3HAHUE III00ATBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

TUIAHUPOBAaHWE M OCYIICCTBIICHHE NEHCTBUI B OKpYIKAIOIIEH cpe/ie Ha OCHOBE
3HAHHMSA 1IeTICH YCTOWYMBOTO Pa3BUTHUS YEIIOBEUESCTBA;

Pacmmpenue omnbiTa AEATEIBHOCTH 3KOJOTHUYECKOW HAIMPABICHHOCTH HA OCHOBE
VMEIOLINXCSI 3HAHHU TI0 (PH3HKE;

7) MEeHHOCTH HAYYHOT0 MO3HAHMSI:

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

OCO3HaHWE LEHHOCTH HAy4YHOW NI€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHHUS
GU3MKK  OCYIIECTBIATH  HPOEKTHYHD W HCCIEIOBATENBCKYIO  JIEATEIbHOCTh
WHANBHUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUyeOHbIE JeiCTBHS
ba3oBble Jiornvyeckue 1eicTBUA:

CaMOCTOSATENbHO (JOPMYIUPOBATh U AKTYaJU3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAEIATH LEIN AEATEIIbHOCTH, 3aaBaTh IapaMeTPbl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX (DU3UUECKUX
ABJICHUSAX;

pa3pabaThiBaTh IUIAaH pelIeHUs TPoOJeMbl C YYETOM aHAllM3a HMEIOIINXCS
MaTE€pPHUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B ACATEIIBHOCTh, OLIEHWBATh COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OLICHUBATh PUCKU NOCIEACTBUM AESITEIBHOCTH;

KOOPAMHUPOBATH U BBIMOJHITH PabOTy B YCIOBUSAX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBITIUICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

ba3oBble ucciieqoBaTebCKue 1eiCTBUA:

BJAa/IeTh HAYYHOH TEPMHHOJOTHEH, KIIOYEBHIMH TMOHATHUSAMH W METOJaMHU
buznueckoil HayKu;

BJIA/IeTh HAaBBIKAMH y4YeOHO-UCCIICIOBATEILCKON U TPOEKTHOW ACSITENbHOCTU
B o0sactu (PU3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHMCKY
METOJIOB pEICHUS 3a/1a4 (PU3NIECKOTO COACPIKAHUS, TPUMEHEHUIO PAa3TUYHBIX METOIOB
MO3HAHUS;

BJIQJIETh BUJAMHU JI€ATEIBHOCTH IO TIOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIpEeTalNU, TPeoOpa30BaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX YICOHBIX CUTYAIHsX,
B TOM YHCJIE€ IPU CO3AaHUH YU€OHBIX MPOEKTOB B 00J1aCTH (HUBKKH;
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BBISBIISITH IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 33a4y, BbIIBUTaTh
TUIIOTE3Y €€ pelIeHus, HAXOUTh apTyMEHTHI [l I0Ka3aTeNIbCTBA CBOUX YTBEPKICHUH,
3aJ71aBaTh MapaMeTpbl U KPUTEPUU PELICHHUS;

aHAU3UPOBATh IMOJYYECHHBIC B XOJE PEIICHUs 3aJa4yll Pe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX yCIIOBUSIX;

CTaBUTh M  (GOpPMYyJIHpPOBaTh COOCTBEHHBIE 3aJaud B  00pa3oBaTeIbHOU
JeSITETLHOCTH, B TOM YHCIIE TIPU U3yUeHUH (DU3UKH;

JaBaTh OLEHKY HOBBIM CUTYyallUsIM, OLICHUBAThH IPHOOPETEHHBIH OIIBIT;

yMETh MEPEHOCUTh 3HAaHUS 1O (QU3MKE B  MPAKTUYECKYID  00JIacTh
KHU3HECSTEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJIEH, TIPE/IaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, I0IyCKAIOIIUE albTEepPHATUBHBIEC PEILICHUS.

Pa6ora ¢ undpopmanueii:

BIIQJICTh HaBBIKAMU TOJNy4YeHHs HWHPOpMAud (U3HYECKOTO  COACpPKAHUS
U3 HWCTOYHMKOB pa3HBIX THIIOB, CAMOCTOATEIBHO OCYIIECTBIATh IIOUCK, aHAJIM3,
CHUCTEMATU3AIMI0 ¥ WHTEPHpPETAui0 WHHOPMAMKM Pa3IUIHBIX BHAOB HU  (HOpM
MPEeICTaBJICHMUS,;

OIICHUBATh JIOCTOBEPHOCTH MH(POPMAITUH;

HCITOJIh30BaTh Cpe/CTBa MH(MOPMAITMOHHBIX WU KOMMYHHUKAIIMOHHBIX TEXHOJOTHN
B pEUICHUUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3aja4
C coOiofeHueM TpeOOBaHUM HSProHOMHUKH, TEXHHKH O€30MacHOCTH, TUTHUEHBI,
pecypcocOepexeHus, TMpPaBOBbIX W OTUYECKUX HOPM, HOPM HHGOPMAIIMOHHON
0e30MacHOCTH;

Co37aBaTh TEKCTHI (PU3UUYECKOTO COJAEpXKaHUS B Pa3MMUHBIX (hopMmaTax ¢ y4ETOM
Ha3HaueHUs MHPOPMALMU U LEJIEBON ayJIuTOpUM, BBHIOMpPAs ONTUMAIBHYIO (opmy
MIPE/ICTABIICHUS M BU3yaJTH3aIHH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIE yUeOHbIEe eiiCTBUS:

OCYLIECTBJIATH OOILIEHNE HA YPOKax (PU3HKHU U BO BHE-YPOUHOU ESITEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CUTYalUd U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOXO TOYKY 3PEHMS C UCIIOIBb30BAHUEM A3BIKOBBIX
CPEICTB;

MOHKUMATh U UCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHOM U UHUBH Iy aJIbHON pabOThI;

BBIOMPATH TEMATUKY U METO/Ibl COBMECTHBIX ICUCTBUH € YUETOM OOLIUX UHTEPECOB,
Y BO3MOKHOCTEU Ka)0T0 YJICHA KOJUIEKTUBA;

IIPUHAMATH LEJIM COBMECTHOM AEATEIIBHOCTH, OPraHU30BBIBATh U KOOPIUHUPOBATH
JEUCTBHUS 10 €€ TOCTUKEHUIO: COCTABIIATH IIJIaH ACHCTBUN, pACIIPEAEIIATH POJIM C YUYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaTbl COBMECTHOM PabOThI;

OLICHHMBATh KauyeCTBO CBOETO BKJAJa M KaXJOr0 YYaCTHHKA KOMAaHIbl B OOLIMii
pe3ynbTar no pazpabOTaHHBIM KPUTEPUSIM;
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npemiaratb HOBBIC IIPOCKTbI, ONCHMBATbL MHWACH C IIO3MIOKWK  HOBU3HEIL,
OPUTHHAJIBHOCTH, Hp&KTH‘-ICCKOﬁ 3HAa4YUMOCTH,

OCYHICCTBIIATH ITIO3BUTHBHOC CTPATCTUYICCKOC IMOBCACHUC B PA3JIMYHBIX CUTyaAllUAX,
IIPOABIIATE TBOPUCCTBO U B006pa)K€HI/Ie, OBITH HMHHUIIMATUBHBIM.

PerynsitTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIC JeHCTBUA
Camoopranuzanus:

CaMOCTOSITEJIBHO OCYILIECTBIISITh [TO3HABATENIbHYIO JESITEIBHOCTh B  00JACTH
(bU3MKHN ¥ aCTPOHOMUH, BBISABIIATH MIPOOJIEMBI, CTABUTh U (POPMYIHUPOBATH COOCTBEHHBIE
3aJa4y;

CaMOCTOSITEIIBHO COCTABIIATH IUIAH PEUICHUS PAaCYETHBIX U Ka4eCTBEHHBIX 3aj1ad,
IUIaH  BBIMOJHEHUS TPAKTUYECKOM paldoThl € Y4YETOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUI;

JABATh OLICHKY HOBBIM CHUTYallUsIM;

paciupsTh paMKy y4eOHOI0 IPEeMETa Ha OCHOBE JIMYHBIX MTPEIOYTEHNN;

JieJ1aTh OCO3HAHHBII BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pEIICHMUE,

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO SPYAULIMU B oOnactu (pusmkwy,
MOCTOSIHHO MOBBIIIATh CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBI HHTE/UIEKT:

JaBaTh OLIGHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTHBBI B JCSTEIBHOCT,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IEISIM;

BJIQJICTh HABBIKAMU TO3HABATEIBHOW PEQPIIEKCUU KAaK OCO3HAHHUSI COBEPIIAEMBIX
JIEVUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPHUEMBI pedIIeKCHH JJiS OIEHKH CHUTYyallud, BHIOOpAa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIIEHUS 0 UX CHUKEHUIO;

NPUHUMATh MOTUBBI M apPTYMEHTBI IPYTUX IPU aHATIU3€E PE3YIIbTATOB ACATEIbHOCTH;

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTAaTKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce n0CTHKEHHS JUYHOCTHBIX pE3yJIbTATOB OCBOCHHSI IMPOTPAMMBI
1o (hM3UKe AJIs1 YPOBHS CpeAHEro o0I1Iero o0pa3oBaHus y 00y4aroluXcs COBEPIIICHCTBYETCS
IMOYUOHATLHBI UHMETLIEKM,, TIPENTOJIaratoni ¢hOpMUPOBAHHOCTE:

CaMOCO3HaHUs, BKIIIOYAIOIIET0 CHOCOOHOCTh IMOHMMATh CBOE AMOIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOM IMOIIMOHAIBHOM chephl, OBITH
YBEpPEHHBIM B ce0e;

CaMOpEryJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJb, YyMEHHUE MPUHUMATH
OTBETCTBEHHOCThH 3a CBOE TIOBEJICHHE, CTIOCOOHOCTh aJalITUPOBATHCS K SMOITMOHAIBHBIM
U3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;
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BHYTPEHHEW MOTHBAIIMHU, BKJIIOYAIOLIEH CTPEMJIEHUE K JOCTHKEHUIO LEIU U
yCIliexy, ONTHMH3M, HWHUIMATUBHOCTb, YMEHHE JICHCTBOBAThb, HCXOJSl W3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIIIOYAIOIIEH CIOCOOHOCTh MOHHWMATh SMOIMOHAJIIBHOE COCTOSHHE
JIPYTUX, YUYUTBIBATH €T0 MPU OCYIICCTBICHUM OOIIEHUS, CIOCOOHOCTh K COUYBCTBUIO U
CONIEPEKUBAHUIO;

COITMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

NNPEAMETHBIE PE3YJIBTATBI

K xonity o6yuenus B 10 ki1acce npeaMeTHbIE pe3yabTaThl HAa YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHUIA:

HOHUMAaTh POJib (U3UKH B IKOHOMUYECKOW, TEXHOJOTHYECKOW, 3KOJOTHYECKOH,
COIIMATILHON U 3TUYECKON cepax NesTeIbHOCTH YEJIOBEKa, pOjb U MECTO (UBUKU
B COBPEMEHHOM  Hay4YHOW  KapTMHE  Mupa,  3HAYCHUE  ONMUCATEIBbHOW,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTENIBHOM M MPOTHOCTHYECKOW (yHKIMI (puznyeckoit
TEOPUH — MEXAHUKH, MOJIEKYJIAPHON (DU3MKH M TEPMOIUHAMUKH, POJb (PU3HYECKOU
TE€OpuU B GOPMUPOBAHNH NPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCJIOBHS MPUMEHHUMOCTH MOJENell (PU3MYEeCKUX Tea MU MPOLECCOB
(s1BNEHUI): MHEpLUAIbHAsA CUCTEMa OTCUETa, a0CONIOTHO TBEPJOE TENO, MaTepUaJIbHAS
TOYKa, PaBHOYCKOPEHHOE [BW)KEHHE, CBOOOAHOE TMajJeHHe, aOCOJIOTHO ymopyras
nedopmaiiusi, abCONMIOTHO YIIPYroe M aOCOJIIOTHO HEYINPYTroe CTOJKHOBEHUS, MOJACIH
ras3a, XUJIKOCTH U TBEPJIOTO (KPUCTAJUIMYECKOT0) TEJIA, UI€ATbHBIN a3, TOYEUHbIN 3apsil,
OJTHOPOJTHOE 3JIEKTPUUECKOE MOJIE;

pa3nauyaTh yCJlOBUA (TpaHMIbI, 00JACTH) MPUMEHUMOCTH (U3NYECKUX 3aKOHOB,
NOHUMATh BceoOUMil xapakTep (yHAAMEHTAIbHBIX 3aKOHOB W OrPAHMYEHHOCTh
VICITOJIB30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHATH MEXAaHMYECKUE MPOLIECCHl U SIBICHUS, MCHOJIb3YS
OCHOBHBIE TIOJIO)KEHUS M 3aKOHbl MEXaHUKHU (OTHOCHUTEIBHOCTH MEXaHHUYECKOIro
IBUKEHUSI, (HOPMYJIbI KUHEMAaTUKH PaBHOYCKOPEHHOI'O JIBHXKEHUS, NMPeoOpa3oBaHMs
["anunest AJ1st CKOPOCTH U MepeMEIleHUs, 3aKOHbI HbI0TOHA, MPUHIIMI OTHOCUTEIBHOCTH
['anunes, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHBl COXPAHEHUS HMITyJbCa U
MEXaHUYECKON SHEPTUuu, CBSA3b PAOOTHI CUJIbI C U3MEHEHUEM MEXAHHYECKOW IHEprum,
YCIIOBHSI PaBHOBECHS TBEPAOrO TeNa), MPHU 3TOM HCIOJIB30BaTh MAaTEMaTUYECKOE
BBIp@XEHHE 3aKOHOB, YKa3bIBaTh YCIIOBUS TNPUMEHUMOCTH (PU3UUECKHX 3aKOHOB:
npeoOpa3zoBanuii ['anumes, BTOporo u TpeTbero 3akoHoB HbroTOHA, 3aKOHOB COXpaHEHUs
UMITYJIbCAa U MEXaHUYECKON IHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHMUS;

aHAJIM3UPOBATh U OOBACHATD TEIIJIOBBIE IPOLIECCHI U SIBJICHUS, UCIOJIb3Ysl OCHOBHBIE
nosioxkeHust MKT 1 3aKkOHBI MOJIEKYJIIPHON (PU3UKHU U TEPMOJIUHAMUKY (CBS3b JIaBJICHUS
WJICATbHOTO Ta3a CO CPEOHEM KUHETHUYECKOW DHEPIrUEr TEIUIOBOIO JBHXKEHHUS U
KOHIICHTPALIMEN €T0 MOJIEKYJI, CBA3b TEMIIEPATYPhI BEIIECTBA CO CPEAHEN KNHETUYECKON
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SHEPrueil TEIUIOBOrO [JIBU)KEHUSI €ro 4YacTHull, CBSA3b JaBJICHUSA HUJEaJbHOIO Ta3a
C KOHIICHTPALUEN MOJIEKYJI U €TO TEMIIEPATypoii, ypaBHEHHE MenaeneeBa—Kitanenpona,
MEPBbIM 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHHUsSI YHEPTUM B TEILIOBBIX Ipolieccax),
IpU 3TOM UCIIOJB30BATh MATEMAaTUUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
MIPUMEHUMOCTH ypaBHeHUs MennaeneeBa—KiianeiipoHna;

aHAIM3UPOBaTh M OOBSCHATH DJEKTPUUYECKUE SIBIICHUS, HUCIOJIb3Ys OCHOBHBIC
MOJIOKEHUST U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXPAHEHUs AJIEKTPUUECKOro 3apsja,
3akoH KyJioHa, MOTEHIIUAIBHOCTD JIEKTPOCTATUYECKOTO MOJIsA, MPUHIIUI CYNEPHIO3ULINN
ANEKTPUUYECKUX TOJIEH, IIPU 3TOM yKa3bIBasi YCIOBHS MPUMEHUMOCTH 3akoHa KyioHa, a
TaKK€ NPAKTHYECKH Ba)XHbIE COOTHOWIEHHWA: 3akoHbl OMma Uil ydacTka Lenu |
JUISL 3aMKHYTOM dJIeKTpuueckoil 1emnu, 3akoH Jxoyns—Jlenma, npaBuna Kupxroda,
3akoHbl Dapajies 11 IEKTPOIIN3a);

OMUCHIBATh  (PUBMYECKUE TIPOLIECChl M  SBJICHUS, HCIOJB3Ysl BEJIWYUHBIL:
NepeMeIeHre, CKOPOCTh, YCKOPEHHUE, UMIYJIbC Teda U CHUCTEMbI TeJ, CHUJIa, MOMEHT
CWJIbl, JABJECHUE, IMOTCHIHAIbHAs SHEPrusl, KUHETUYECKAS] SHEPrusi, MEXaHUYECKas
9HEprus, paboTa CHJIBbL, IEHTPOCTPEMHUTEIbHOE YCKOpPEHHE, CHujia TSKECTH, CHuiia
YIPYTrOCTH, CUJia TPEHUSI, MOIIIHOCTb, YHEPTHS B3aUMOJICUCTBUS Tella ¢ 3eMii€il BOIM3HU
e€ MOBEPXHOCTH, PHEPrusl YNpyrou naedopManvii MpyKUHbBI, KOJIUYECTBO TEIUIOTHI,
abCoJIOTHasg TeMIlepaTypa Tela, padoTa B TEPMOJMHAMUKE, BHYTPEHHSSI JHEpPrus
UJICAIbHOTO OJHOATOMHOTO Ta3a, padoTa MJIeaJbHOTO T'a3a, OTHOCUTEIbHAS BIAKHOCTh
Bo3ayxa, KIIJI waeanbHOro  TEIUIOBOTO  JBUTATEINS;  JJIEKTPUYECKOE  TIOJIE,
HaMpPsHKEHHOCTh DJIEKTPUYECKOTO TMOJIs, HAMPSKEHHOCTh MOJS TOUYEUHOIO 3apsija WIH
3apsKEHHOTO 11apa B BAKYYME U B TIUDJICKTPUKE, MOTEHIA AJIEKTPOCTATUYECKOTO MO,
Pa3HOCTh MOTEHUMANIOB, 3JEKTPOABUKYIIAsl CHJIA, CHJIA TOKA, HAMPSKEHHE, MOIIHOCTh
TOKa, 3JIEKTpUUECKasi EMKOCTh MJIOCKOTO KOHJEHCATOPa, COMPOTUBIICHUE yYacTKa LeNU
C MOCIENOBAaTEIbHBIM M TMAapaJUICIbHBIM COEAUHEHHEM PE3UCTOPOB, DSHEPrHUs
AIEKTPUYECKOTO MOJIsI KOHAEHCATOPA;

OOBSICHATH OCOOCHHOCTH TPOTEKAaHMS (PUBMUECKUX SIBJICHUN: MEXaHUUYECKOe
JIBI>KCHUE, TEMJIOBOE JIBMYKEHUE YaCTHI] BEILIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE
nBkeHue, auddys3us, ucnapeHue, KUIEHWE W KOHJGHcAlus, IUIaBJIiEHUE U
KpUCTAILTH3AIMA, HaIpPaBJICHHOCTh TeIUIoNepeaayH, AIEKTpHU3aIus Ted,
AKBUIIOTEHIUAIIBHOCTh MOBEPXHOCTH 3aPSIAKEHHOIO MPOBOTHUKA;

MPOBOJIUTH UCCJICIOBAHUE 3aBUCUMOCTH OJTHON (PU3MYECKON BEIUYUHBI OT JPYyroi
C HCIMOJBb30BAaHUEM TMPSIMBIX HW3MEPEHUW, MNpPH HTOM KOHCTPYHUPOBATH YCTAaHOBKY,
(buKCcHpOBaTh Pe3yJIbTaThl MOJYYECHHON 3aBUCUMOCTH (DU3UYECKUX BEJIUYUH B BUJIC
rpaduKoB ¢ Y4€TOM aOCOJIFOTHBIX TIOTPEIIHOCTEH W3MEpPEHUM, JeNlaTh BBIBOJIbI
10 pe3yJibTaTaM UCCIIEIOBAHMUS;

MPOBOJIUTh KOCBEHHBbIE M3MEpPEHUs] (PU3MYECKUX BEJIUYMH, MPU ITOM BBIOMPATH
ONTUMAJIbHBIA METOJ W3MEpPEHHs, OIICHMBaTh AaOCOJIOTHBIE W OTHOCUTEIIHHBIC
MOTPEIIHOCTU MPSAMbBIX U KOCBEHHBIX U3MEPEHUI;
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IOPOBOJUTH ONBITBI 10 NPOBEPKE MPEIJIOKEHHOW THMIOTE3bl: IUIAHUPOBAThH
HKCIEPUMEHT, COOMpPATh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIIM3UPOBATh MIOJyUYEHHBIE
PE3yNbTaThl U AENIaTh BBIBOJ O CTaTyCE MPEIJI0KEHHON TUIIOTE3BL;

co0roaTh mpaBuiia 0€30MacHOro Tpy/a MPH MPOBEAECHNUN UCCIIEOBAHUN B paMKax
y4eOHOr0 HKCHEPUMEHTA, MpaKkTUKyMa U Y4eOHO-HCCIEAOBATEIbCKOM U IMPOEKTHOM
JESATEIIBHOCTH C MCIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOMCTB U JIaOOPAaTOPHOIO
000pyI0BaHUS;

pemarhs pacy€THhIE 3a/aydl C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOW (PM3UYECKOM
MOJIEJIbIO: HA OCHOBAHUU aHAJIM3a yCIOBUsI OOOCHOBBIBAThH BBIOOP (PM3UUYECKON MOJENH,
OTBEYAIOLIE TpeOOBaHUAM 3a/1au, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U
noCTynatel (U3MYECKUX TEOPUM NpPU HCHOJB30BAHUM MAaTEMaTUYECKUX METOJOB
pelmieHuss 3a1ad, IPOBOAUTH pacdy€Tsl HAa OCHOBAHMM HMEIOLIUXCS JIaHHBIX,
aHAIM3UPOBATh PE3YJIBTATHI U KOPPEKTUPOBATH METO/IbI PEIICHHSI C YUETOM ITOITYYEHHBIX
pE3yNbTATOB;

pelaTth KauecTBEHHbIE 3a/laud, TPeOyIoLIUMe NPHUMEHEHUs 3HAHUW W3 Pa3HbIX
pasnenoB Kypca (U3MKM, a TaKK€ MHTErpalud 3HAHUW M3 JPYruX IpEeAMETOB
€CTECTBEHHO-HAYYHOI'0 [MKJAa: BBICTPAMBATH JIOTMYECKYIO LEMOYKY pPaCCyKICHUN
C OIOPOM Ha N3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAaHUS JUIsi OOBSCHEHUS OCHOBHBIX IPHUHIUIIOB
paboOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKHX YCTPOHMCTB M TEXHOJOTMUYECKUX
IIPOLIECCOB;

OPUBOJAUTH MPHUMEPHI BKJIAJa POCCUHCKUX M 3apyOekKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHUE HAYKH, B OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

aHAJIM3UPOBaTh M OLICHUBATh MOCIEACTBUS OBITOBOM W MPOU3BOJICTBEHHOM
NESATEIbHOCTH YEJOBEKa, CBS3aHHOW C (PU3MYECKMMHU MpPOLECCaMu, C MO3ULMHA
HKOJIOTUYECKOMN 0€301aCHOCTH, TPEACTABICHHUI O PALIMOHAIEHOM MPUPOI0NOJIb30BaHUH,
a TaK)K€ pa3yMHOM UCIOJIb30BAaHUU JTIOCTHXKEHUI HayKU U TEXHOJIOTUMA )1 AAJIbHEUILIEro
Pa3BUTHS YETIOBEUECKOT0 OOIIECTBRA;

MPUMEHATh pa3IinyHble CcHocoObl paboThl ¢ uH(poOpManuen (puznYecKoro
COJIEp)KaHUsI C HCIOJb30BAHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJIOTHM, MpHU
TOM HCIOJIb30BaTh COBPEMEHHbIE HMH(POPMALMOHHBIE TEXHOJOTUM MJid TIOMCKA,
nepepaboTKM M TOPeabABICHUS Yy4eOHOM W HAyYHO-HOIMYJSpHOW HMH(POpPMALINH,
CTPYKTYPUPOBAHMSI W MHTEpIpETAlMd HUHQOpMAlUU, TOJYYEHHONM W3 pa3IudHbIX
MCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATh MOJy4aeMyt0 UH(POPMAIIMIO U OLICHUBATh €&
JIOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIMXCS 3HAHU, TaK U HA OCHOBE aHaJIN3a HICTOYHUKA
uH(pOpMaLINH;

OPOSBIISITH OPraHU3AIMOHHBIE W TO3HABATENbHBIE YMEHHSI CaMOCTOSITEIBHOTO
NpUOOpPETEeHUs] HOBBIX 3HAHUW B TMPOILIECCE BBINOJHEHUS NPOEKTHBIX U Yy4eOHO-
HCCIIeIOBATENbCKUX padoT;

paboTath B rpynie ¢ UCTIOJTHEHUEM PA3JIMYHBIX COLUAIBHBIX pOJel, MIaHUPOBAThH
paboTy TIpyNIbl, pPALUMOHAIBHO pPACHPENEHATh AEATENBHOCTh B HECTaHIAPTHBIX
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CUTYyaIUAX, aJIeKBaTHO OLEHUBATH BKJIA/ KaX/I0TO U3 YYaCTHUKOB I'PYIIIbI B PEIICHHE
paccMaTpUBaEeMOM MPOOIIEMEI;

OpOSBIATH MOTHBAMIO K  OyAymeil mnpogeccHOHanbHONW — ACSTeNbHOCTU
10 CHENHUATIBHOCTIM (DPU3UKO-TEXHUUECKOTO MPOdUIISL.

K koniry o0yuenus B 11 kiacce npeamMeTHbIE pe3yJIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHUI:

MMOHUMATh POJIb (M3UKA B SKOHOMHUYECKOH, TEXHOJOTUYECKOW, COIMATBLHOU U
THUYECKON cepax NeATeIbHOCTH YEIOBEKa, pOJib U MECTO (PU3UKHM B COBPEMEHHOM
HAay4YHOM KapTHUHE MHPA, POJIb ACTPOHOMHUU B MPAKTHUECKOU AESITEIBHOCTU YEJIOBEKA U
JalbHENIIeM HAy4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE OIHCATENLHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIBHOM M MPOTHOCTHYECKOW (YHKUMHA (PHU3UUECKOM
TEOPUH — OHJIEKTPOJUHAMUKH, CHEUUATBbHOM TEOpUHM OTHOCUTEIBHOCTHU, KBAHTOBOM
bu3uKky, poab GU3NUECKOW TeopuH B (POPMHUPOBAHUU MPEACTABICHUA O (PU3HMUECKOU
KapTUHE MHpA, MECTO (PU3NYECKOM KAPTUHBI MHUpAa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEICTABICHUI O IPUPOJE;

paznuyaTh YCJIOBHS MPUMEHHUMOCTH MoOJeieil (PU3MYecKux Tea MU MPOLECCOB
(sABJE€HUI1): OJHOPOJHOE  DIIEKTPUUECKOE M  OJHOPOAHOE MAarHUTHOE  IMOJIS,
rapMOHHUYECKHE KOJICOAHUs, MAaTEMaTUYECKU MAasTHUK, WACAIbHBIA MPY>KUHHBIN
MasTHUK, TapMOHUYECKUE BOJHBI, UCANbHBIA KOJEOATEIbHBI KOHTYp, TOHKAS JIMH3A,
MoOJieJIel aToMa, AaTOMHOTO SI/Ipa U KBAHTOBOM MOJIEIH CBETA;

pazinyuath yciaoBUs (TpaHUIlbI, 00JIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
NMOHUMATh BCEOOUIMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB W OTPAaHUYEHHOCTH
MCITIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIU3UPOBATh U OOBACHATH 3JIEKTPOMArHUTHBIE MTPOLIECCHI U ABJICHUSI, HCTIOb3YS
OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHBI JJIEKTPOJMHAMUKH M CIELHUATBHONM TEOpUHU
OTHOCUTEIBHOCTH (3aKOH COXPAHEHMs SJIEKTPUYECKOro 3apsna, cuia Ammepa, cuia
JlopeHnia, 3akOH 3JIEKTPOMarHUTHOM WHAyKIMH, mpaBwio Jlenma, cBsa3p OJIC
CaMOMHAYKIIMH B AJIEMEHTE JJIEKTPUUECKON LIETIH CO CKOPOCThIO U3BMEHEHUS CUJIbI TOKA,
MOCTYJIAThl CIICIIMATBHON TEOPUM OTHOCUTEILHOCTU DUHINITEHHA);

aHAIM3UPOBaTh U OOBSACHATH KBAHTOBBIE NPOLECCHl U SBICHUS, HCHOJIb3YS
MOJIOKEHUS! KBAHTOBOM (pu3uKM (ypaBHeHUE DiHIITEeHA 11s poTroaddekTa, mepBolil U
BTOpOM mocTynaTel bopa, mpuHIMI coOoTHOLIEHUs HeomnpenenéHHocteit I'eiizendepra,
3aKOHBI COXpPAHEHUs 3apsA0BOr0 U MacCOBOT'O YKCENl U YHEPTUU B SIACPHBIX PEAKIMSIX,
3aKOH PaJMOAKTUBHOIO pacnaaa);

ONMKCHIBATh (PU3MYECKHE TMPOLECChl W  SIBJICHUS, MCHOJb3YySd BEJIMYMHBIL:
HaMpPsHKEHHOCTh  DJIEKTPUYECKOTO  MOJS, MOTEHIMAI 3JIEKTPOCTATHYECKOro  TOJIs,
Pa3HOCTh TMOTEHUHUAJIOB, JJICKTPOABWXKYILAs CWJIA, HWHAYKIMS MAarHUTHOTO TIOJIA,
MarHUTHBIM TOTOK, cwia AMIMepa, HWHIYKTUBHOCTh, OJJIEKTPOABMXKYILAs CHUJIA
CaMOMHAYKIIMH, SHEPrUsi MAarHUTHOTO MOJSl MPOBOJHUKA C TOKOM, PEISTUBUCTCKHIM
UMITYJIbC, TIOJIHAS DHEPTUsl, SHEPTUs MOKOS CBOOOJHON YaCTHUIIbI, SHEPTUS U HUMITYJIbC
(oTOHA, MacCOBOE YUCIIO U 3aps] siApa, SHEPTUs CBA3H s1/1pa;
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OOBSACHITH OCOOEHHOCTH MPOTEKaHUS (PUINYECKUX SIBICHHM: AJIEKTPOMArHUTHAs
WHYKIUS, CAMOUHIYKIIUSI, pE30HAHC, UHTEpPEPEHIIUS BOJIH, AUpaKius, AUCTEPCHUs,
MOJTHOE€ BHYTPEHHEE oTpaxkeHue, orornexkrpuueckuit 3¢dext (dhotodrddexr), anbda-
u Oera-pacmajbl g1ep, raMma-u3aydeHue sjaep, pu3nyeckre IpUHIMIBI CIIEKTPAIIBHOTO
aHanu3a u padoThI Ja3epa;

ONPENEIIATh HAPABIECHNUE UHAYKINA MATHUTHOTO MOJISI TPOBOJIHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JIopeHna;

CTpPOUTh H300pakKeHUE, CO37aBaeMO€ IIOCKUM 3€pPKajoM, TOHKOW JIMH30M, H
PaCCUUTHIBATh €T0 XapaKTEPUCTUKHU;

MIPUMEHSTh OCHOBOTOJIAraloINe ACTPOHOMUYECKUE TMOHSTUSA, TEOPUH U 3aKOHBI
JUIs. aHanmu3a U OOBsICHEHHMS (U3UYECKHX IMPOIECCOB, MPOUCXOJAIIMX B 3BE3AX,
B 3BE3/IHBIX CUCTEMAaX, B MEKTaJJaKTUYECKOM CpeJie; IBUKEHUSI HEOSCHBIX T, IBOTIOLIUU
3BE3] 1 BeenenHoi;

MPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTEHN (DU3NYECKUX BEJIMUUH C UCIIOJIb30BaHUEM
NPSIMBIX U3MEPEHUH, MPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIyYCHHOW 3aBUCHUMOCTH (PU3NYECKUX BEJIMYMH B BHJE TpaduKOB C Yy4ETOM
aOCOJIIOTHBIX ~ MOTPEIIHOCTEH HW3MEpPEeHM, JleJaTh BBIBOABI 10  peE3yjbTaTam
UCCJIEIOBAHMUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUsl (PM3MYECKUX BEJIUYUH, NMPU ATOM BBHIOUPATH
ONTUMAJIbHBIA METOJ H3MEPEHHs, OILIEHUBaTh AaOCOJIOTHBIE M OTHOCUTEJIbHBIC
MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUI;

IPOBOANWTH ONBITBI 1O MPOBEPKE NPEMJIOKEHHONM THUIOTE3bl: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHATU3UPOBATh MMOTYUYEHHBIC
pEe3yJbTaThl U AeNaTh BEIBOJ O CTaTyCE MPEITI0KEHHON THIIOTE3bI;

ONMUCBHIBATh METObI OIYUYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHU;

co0JiroAaTh MpaBuiia 0€30MacHOro TpyAa MPpU MPOBEJACHUN UCCIICIOBAHUIM B paMKax
y4eOHOr0 HSKCIEPUMEHTa, MPAKTUKyMa W y4eOHO-HCCIIEIOBATEILCKON M MPOEKTHOU
JEATEIbHOCTH C WCIHOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOUCTB U J1aOOPaTOPHOIO
000pyI0OBaHUS;

pemiath pacuy€éTHBIC 3a7a4M C SBHO 3aJIaHHOM M HESIBHO 3aJaHHON (H3HUYCCKOU
MOJIETIbIO: HA OCHOBAaHUU aHAJIM3a yCIIOBUS BEIOMpATh GU3UUYECKUE MOJICIH, OTBEYAOIIINE
TpeOOBaHMIM 3a7a4M, TPUMEHATH (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThI
bU3MYEeCKUX TEOpUil TIPHU HCIIOIH30BAHUM MATEMAaTUYECKUX METOJIOB pEUIeHUs 3ajad,
MPOBOJAUTH PACUEThl HA OCHOBAHUHM MMEIOIIUXCS JAHHBIX, aHAJTM3UPOBATH PE3YJIbTAThl U
KOPPEKTUPOBATH METOAbI PEUICHUS C YYETOM MOJIYYEHHBIX PE3yJIbTaTOB;

peraTh KauyeCTBEHHbBIE 3a/laud, TpeOyrolue MPUMEHEHUs 3HAHUW W3 Pa3HBIX
paszenoB Kypca (uU3WMKH, a TakKe WHTErpallud 3HAHUA U3 JPYTHX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAWBAaTh JIOTHYECKYIO IIEMOYKY PACCYKJICHUM
C OMOPOY Ha U3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUCCKUE SIBJICHUS;

WCIIOJIH30BaTh TEOPETHUYECKUE 3HAHUS NJs1 OOBSICHEHWS OCHOBHBIX MPHUHITUIIOB
paboOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB U TEXHOJIOTHYECKUX
IIPOLIECCOB;
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OPUBOJUTH TPUMEPHl BKIAJAa POCCUUCKUX U 3apyOekHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B 00BICHEHHE MPOIECCOB OKPY>KAIOIIETO MUPA, B pa3BUTHE TEXHUKU
U TEXHOJIOTHM;

aHAJIM3UPOBaTh U OIICHUBATh TMOCIEACTBUS OBITOBOM U TMPOU3BOJCTBEHHON
NESATEIbHOCTH 4YEJIOBEKA, CBS3aHHOM C (PU3MYECKUMH TMPOIECCaMHU, C MO3UIIHNA
IKOJIOTUYECKOI O€30MacCHOCTH, MPEJCTABICHUHN O pallHOHATBHOM MPUPOOIIOIb30BAHNH,
a TaK)Ke pa3yMHOM UCIOJIb30BAaHUU JTIOCTHXKEHHUM HAyKW U TEXHOJIOTUMN JJIs TAJIbHEUILIEro
Pa3BUTHUS YETIOBEUECKOTO OOIIECTBA;

NPUMEHSATh Ppa3U4Hble CHocoObl paboThl ¢ uHpOpMammen QPU3NIECKOro
COJIEp)KaHUsI C MCIOJIb30BAHUEM COBPEMEHHBIX HWHOOPMAIMOHHBIX TEXHOJIOTHH,
IpU 3TOM HCIOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC TEXHOJOTHUHU JJIsl TOMCKA,
nepepaboTKi H  TPEeAbSBICHUS Y4YeOHOW M HAyYHO-TIOMYJSIpHOW HMHGpOpMAIINH,
CTPYKTYPUPOBAaHHSI W WHTEPIPETAIMd HWHPOPMAIUHA, TOJYUYCHHOH W3 Pa3IUIHBIX
HCTOYHUKOB, KPUTHYECKN aHATM3UPOBATH MOTYyYaeMyI0 HH(POPMAIMIO U OLIEHUBAThH €&
JIOCTOBEPHOCTH KaK Ha OCHOBE MMEIOIIIMXCS 3HAaHUH, TaK M Ha OCHOBE aHAJIN3a UCTOYHHKA
UH(pOpMALINH;

IPOSBIISITH OPTaHU3AIMOHHBIE W TIO3HABATENBHBIE YMEHHSI CaMOCTOSITEIHHOTO
NpUOOpPETEHUs] HOBBIX 3HAHUW B TMPOIECCE BBHIMOJHEHUS NPOCKTHBIX W Yy4eOHO-
UCCIIEIOBATENbCKUX paldoT;

paboTaTh B IrpyIle ¢ UCTIOTHEHUEM Pa3IMYHBIX COLUAIBHBIX POJICH, TNIaHUPOBAThH
paboTy TpyNIbl, palMOHATIBLHO pPACHPENENsaTh IeATEIbHOCTh B HECTAHJIAPTHBIX
CUTyaIlMsIX, aJlcKBaTHO OIECHWBATH BKJIAJ KaKIOTO W3 YYACTHUKOB T'PYIIIHI B PEIICHHUE
paccMaTpuBaeMOi MPoOIJIeMBbI;

NPOSBJISITH  MOTHBAIMIO K  Oyaymied mpodeccuoHambHOM  IESITEIbHOCTH
M0 CTEIHAIBHOCTAM (DU3UKO-TEXHUYECKOTO TMPODUIISL.
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10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHBIE BUJIBI J€ATEIHHOCTH
pa3zeiioB U TEM [IporpammHOE copepKaHue
n/m 9acoB 00y4aronmxcst

y4eOHOTO MpeaMeTa

Pa3znen 1. Hayunblii MeTO 1T

O3HAHUS IPUP

04bI

11

Hayunsiit meton
IIO3HAHUA IIPUPOBI

6

®duznka — pyHIaMEeHTaNIbHAS HayKa

o npupoe. Hayunblit MeTO1 MO3HAHMS
Y METO/JIbI UCCIIEAOBaHUS (PU3NUECKUX
SIBJICHUU.

DKCIEPUMEHT U TEOPHS B MPOLIECCE
no3HaHus pupoibl. HaGmtonenue u
AKCIIEPUMEHT B (PU3UKE.

Crioco6b! u3mMepenus GU3nIecKux
BEITUYMH (aHAIOTOBBIC U ITU(POBHIC
U3MEpUTETbHBIE IPUOOPHI,
KOMITbIOTEPHBIE TATYNKOBBIC CUCTEMBI).
[TorpentnocTn u3MepeHuit HU3NIECKUX
BeTUYMH (a0COIOTHAS U
OTHOCHUTE/IbHAS).

MopaenupoBanue GU3NIECKUX SIBJICHUN
U TIPOIIECCOB (MaTepuaabHas TOYKa,
a0COJIFOTHO TBEPIOE TEJIO, UAcaTbHas
J)KUJIKOCTh, UJ€AJIbHBIN a3, TOUCUHbBIN

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

VYyacTtue B IUCKyCCUU O POJIU
¢duznueckoil reopun B GOpMUPOBAHUU
MpeACTaBICHUM 0 (PU3NYECKOU KapTUHE
MUpPa, MECTe (PU3NUECKON KApTUHBI
MUpa B 0011EM psAJTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTaBICHUI
O MPUPOJE.

N3ydeHune NOHITUI «TUITOTE3aY,
«pu3znyueckuii 3aKon», «puznueckas
TEOPUSD».

PaccMmoTpeHnue rpaHnll IpUMEHUMOCTH
(bu3MYEeCKUX 3aKOHOB.

CpaBHeHHe U3MepeHuit GU3NIECKuX
BEJIMYMH MPU MOMOIIY aHAJIOTOBBIX U
U(QPOBBIX U3MEPUTETHHBIX TPHOOPOB,
HaIrpumep, NP1 U3MEPEHUH CUJIbI TOKA U
HaIPSDKEHUS B LEMY OCTOSHHOTO TOKa
IIPU TOMOIIY aHAJIOTOBBIX U LHHU(POBBIX
U3MEPUTEIBHBIX TPHUOOPOB.
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IrPaHULbI Er0 IPUMEHUMOCTH.
dusnyecKas Teopusl.

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

OcBoeHHe cIoCOOOB OIICHKH
ITOIPEIIHOCTEN N3MEPEHUM.

OcBoeHHE OCHOBHBIX TPUEMOB PAOOTHI
¢ mudpoBoii TabopaTopueit o Gpu3nke,
HaIpUMep, IpU U3MEPEHUN PU3UIECKIX
BEJIMYUH TIPU TOMOIITH KOMITHIOTEPHBIX
JTATYNKOB

Hroro no pazneny 6
Pa3gen 2. Mexanuka
2.1 Kunemaruka 10 MeXxaHU4EeCKOE IBUKECHUE. [TpoBeeHE KOCBEHHBIX U3MEPEHUI

OTHOCHUTEIBHOCTD MEXaHUYECKOTO
nerkeHus. Cucrema oTcyéTa.

[Ipsimast u 0OpaTHast 3a/1a4u MEXaHUKH.
Pannyc-BexkTop MaTepuasbHON TOUKH,
€ro MPOEKIUU HA OCU CUCTEMBI
KoopauHat. Tpaekropust.
[lepemenienue, CkOpoCcTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb) U
YCKOPEHUE MaTEpUaIbHOM TOUKH, UX
IIPOEKLIHUH HAa OCH CUCTEMBI KOOPJIUHAT.
CrnoxxeHue nepeMereHnui U CI0KEHUE
CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JIBUKECHUE.
3aBUCUMOCTb KOOPJAMHAT, CKOPOCTH,
YCKOPEHMS U IyTHU MaTepUaJIbHON TOUKU
OT BPEMEHH U UX TPaPUKH.

MTHOBEHHOM CKOPOCTU U YCKOPEHHUS
T€Ja, B TOM YUCJIE YCKOPEHUS
CBOOOHOTO MaJIeHUs, TPOBEICHNUE
WCCJICIOBAHUS 3aBUCUMOCTEN MEXKITY
bu3nYecKuMU BeTuIMHaMU (yTH

OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIKEHUH, TIEPHOJia OOpaIieHus
KOHHYECKOTO MAasITHUKA OT €r0
MapaMeTpPOB) U OTBITOB MO TPOBEPKE
MPEIJIOKEHHON TUITOTE3bI

MIPU U3YYEHUU PAaBHOYCKOPEHHOTO
MPSMOJIMHEUHOTO JBUXKCHHUS, IBIXKCHUS
Tesa, OPOIIEHHOTO TOPU30HTAIBHO,
JIBU>KEHUS T€Ja TIO OKPYIKHOCTH

C HOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBIO.
Omnpenenenue abCOMOTHBIX U
OTHOCHUTENBHBIX NOTPELTHOCTEN
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CBobOoHOE TazieHne. Y CKOpeHue
cB0OOAHOTO MajieHus. J[BrkeHue Tena,
OpOILIEHHOTO MO/ YITIOM K TOPU30HTY.
3aBUCUMOCTb KOOPJMHAT, CKOPOCTH U
YCKOPEHMS MaTEPUAIBHON TOUKH

OT BPEMEHH U UX IPAPUKH.
Kpusonunennoe nsmxenue. /[prmxenune
MaTepUAIIBHON TOYKH IO OKPY’KHOCTH.
YrnoBas v nuHEHHAas CKOpocTh. llepuon
Y 4acToTa oOpaleHus.
LlenTpocTpemMurenbHoe (HOpMaIbHOE),
KacaTellbHOE (TaHI€HUUAJIBHOE) U
IIOJIHOE YCKOPEHNE MaTepUaIbHON
TOYKH.

TexHuyeckue ycTporcTBa u
TE€XHOJIOTUYECKHUE MPOLECCHI:
CIUIOMETp, ABUKEHUE CHAPSIIOB,
LIETHbIE, NECTEPEHYATHIE U PEMEHHBIC
nepenayn, CKOpOCTHBIE TU(THI

U3MEpPEeHUM PU3NUECKUX BEIHYUH.
OueHka rpaHul] NOTrPEeIIHOCTEN.
N3yuenue Mojienu CUCTEMBbI OTCUETA,
CpPaBHEHME IIyTEU, TPACKTOPHH,
CKOPOCTEN ABUKEHUS OJTHOTO U TOTO e
T€Ja B pa3HbIX CUCTEMAax OTCYETA.
AHanu3 pa3HbIX CIOCOOOB
HCCJICIOBAHUS IBVKECHUMH.
PaccMmoTpeHnue npeenbHoro nepexoua
Y U3MEPEHNE MTHOBEHHOU CKOPOCTH.
MonenupoBaHue npeoOpa3oBaHUs
JBHKEHUU C UCIIOJIB30BAaHUEM
MEXaHU3MOB, U3yUYEHUE
npeoOpa3oBaHusl YIriIOBOM CKOPOCTH

B PELYKTOPE.

AHanu3 HanpaBJIeHUsI CKOPOCTH

IIPU IBH>KEHHH 110 OKPYKHOCTH.
Pemenune pacu€THbIX 3a1a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3UIECKON MOJIEITBIO C
UCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopMyTT KUHEMAaTHKH.

Pemenne kauecTBEHHBIX 3a/a4,
TPeOYIOIUX TPUMEHEHU S 3HAHU N

M0 KHHEMATHUKE.

OObsicHEHUE YyCTPOWCTBA U MPUHIIMIIA
JEUCTBUSI CIUIOMETPA, LIETTHBIX,
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niecTepéHYaThIX U peMEHHBIX TIepeiay,
CKOPOCTHBIX JTU(TOB.

OObsicHEHUE IBMKCHHS CHAPSIIOB.
OrnpeneneHue ycaoBUl IPUMEHUMOCTH
Moeel GU3NIEeCKUX TeIl ¥ TPOIIECCOB
(sBIIEHMI ): MaTepHUaTbHas TOUYKA,
PaBHOYCKOPECHHOE JBMKCHHE,
CBOOOTHOE MaJICHHE.

BrinonHeHne y4eOHbIX 3aaHUN

Ha aHAJIN3 MEXaHUYECKUX MPOIECCOB
(s1BJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX TIOJIO’)KCHUIA U 3aKOHOB
KHHEMAaTHUKU: OTHOCUTEIbHOCTh
MEXaHUYECKOTO JBUKEHUS, POPMYIIbI
KHHEMaTHUKHA PaBHOYCKOPEHHOTO
JBIDKEHUS, IpeoOpazoBanus [ anmes
JUTSL CKOPOCTH U TIEPEMEIIICHHUSI.
Ucnons3zoBanue I T-texnonoruii

pu paboTe ¢ T0MOJHUTEITLHBIMU
HMCTOYHUKAMHU WH(OPMAITUH 10 TEME,
X KpUTUYECKUN aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JIlmHamuyka

10

[Tepse1it 3akoH HeroTOHA.
NuepunaibHble CUCTEMBI OTCUETA.

[TpuHmM oTHOCUTEIBRHOCTH [ anumes.

HeunepunansHbie CUCTEMBI OTCUETA
(ompenerieHue, MPUMEDBI).

[TpoBeneHne KOCBEHHBIX U3MEPEHUI
PABHOJEUCTBYIOILIEH CHJI U
KO3 dULImeHTa TPESHUS CKOIBKCHUS,
IIPOBEJICHUE UCCIIE0BAHUS
3aBHCUMOCTEH (PU3MYECKUX BEIUINH
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Macca tena. Cuna. [IpuHnun
CYyNEPHO3ULINH CHIL.

Bropoi 3akon HetoToHa

JUIS. MATEPUATIBHOM TOUYKH.

Tperuii 3akoH HeroToHa 1151
MaTepUAIIbHBIX TOUEK.

3aKOH BCEMUPHOTO TATOTEHUSI.
OKBHUBAJIEHTHOCTh I'PAaBUTALIMOHHOM U
WHEPTHON MacCBhl.

Cuna TsKxecTd. 3aBUCUMOCTD YCKOPEHUS
CBOOOIHOTO MaJE€HUS OT BHICOTEI

HaJl TOBEPXHOCTBIO IUIAHETHI U

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

[TepBast kocMu4eCKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Bec tena, IBIKyIIErocs ¢ yCKOPEHHUEM.
Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHUS CKOJIBKEHUS U CUJIa TPEHUS
nokos. Koagdumuent tpenus. Crna
COTNIPOTUBJICHUS TIPHU JBUKCHHUU Tejia

B )KMIKOCTH WJIH ra3e, €€ 3aBUCUMOCTD
OT CKOPOCTH OTHOCUTEJIBHOTO
JIBUKCHUSI.

JaBnenue. ['napocrarndeckoe
napienue. Cuna Apxumena.
TexHnueckne ycTpomcTBa

(cuJ1 ynpyrocTtu, BO3HUKAIOIIUX

B MPYKUHE U pE3MHOBOM 00paslie,

OT uX JepopMaIvin) v OINBITOB

10 TIPOBEPKE MPEIITOKCHHON TUTTOTE3bI
IIpY U3yYEeHUU JIBUXKEHUS OpycKa

110 HAKJIOHHOM TIJIOCKOCTH, JBUKEHUS
CHCTEMBI CBS3aHHBIX T, AehOpMAaITHH
Te.

OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIBHBIX TOTPEIIHOCTEN
U3MEPCHUI GU3HUCCKUX BETHYNH.
OueHka rpaHul] NOTPEIIHOCTEN.
WccnenoBanuie MBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3
NErkui OJIOK, IBUKEHUS OpycKa

10 HAKJIOHHOM TIOCKOCTH

C MePEeMEHHBIM KOA(PDUITMEHTOM TPEHUS,
JBIDKEHUS TPy3a Ha Bally C TPEHUEM.
Hab6nronenue nBrxeHust el

B MHEPITUATBHBIX U HCMHEPIIHATbHBIX
CUCTEMax OTcuéTa, HalpuMep, KaueHus
JBYX IWJIMHIPOB WIIH IIAPOB Pa3HOM
MacChl C OJJMHAKOBBIM YCKOPEHHEM
OTHOCUTEJILHO HEMHEPIIUATLHOMN
CHUCTEMBI OTCUETA.

N3yuyenune 1eHTpOOSIKHBIX MEXaHU3MOB.
CpaBHeHHE CHJI TPEHUS MTOKOS, KaueHUS
U CKOJIBKCHHUSI.
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N TCXHOJIOTUYCCKHUC ITPOLCCCHI:
IMOAIINITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

Petiennie pacu€THbIX 3a/1a4 C SBHO
3aJITaHHOM U HESIBHO 3aJJaHHOM
buznyecKoi MoAenbIo

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyYJT KHHEMATHKHU U THHAMUKH.
Pemienne kauecTBEHHBIX 3324,
TpeOYIOMUX TPUMEHEHUS 3HaHUN

110 KUHEMAaTUKE U TMHAMUKE.
OObsicHEHUE YCTPOUCTBA U TPUHITUTIA
JEUCTBUS MOAIINITHUKOB.

OO0BsicCHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Onpenenenue ycioBUil MPUMEHUMOCTH
Mozenel (PU3NYECKUx Tell U MPOIIECCOB
(s1BeHUI): MHEpLUATIbHASL CUCTEMA
OTCYETa, MaTepUajIbHas TOYKA,
a0COJIFOTHO ynpyras 1epopmariusi.
BrinonHnenne yueOHbIX 3aaHUN

Ha aHaJIN3 MEXaHWYECKUX MPOLIECCOB
(s1BJIE€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUI U 3aKOHOB
JWHAMUKU: TpU 3akoHa HerotoHa,
MIPUHLINI OTHOCUTENBHOCTH ["anues,
3aKOH BCEMUPHOTO TATOTEHUS.

Paborta B rpynmnax npu o0CykaeHUN
BOIIPOCOB MEXKIPEIMETHOTO XapaKkTepa
(Hanpumep, 1o Teme «JIBuxeHue

B IIPUPOJIEN)
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2.3

Craruka TBEpAOTO
Tena

AOCOIIOTHO TBEPIOE TENO.
ITocTynaTenbHOE U BpalllaTeIbHOE
JIIBUYKEHUE TBEPIOTO Tesia. MOMEHT
CHJIBI OTHOCUTEIBHO OCH BPAIICHUS.
IImego cumbl. CnoxkeHue Cuil,
MPUWIOKEHHBIX K TBEPAOMY TEIY.
LlenTp TsKECTH TENA.

VY cioBust paBHOBECHS TBEPIOTO TENA.

YcToiunBoe, HEYCTOMYMBOE,
0e3pa3InyHOe paBHOBECHE.
TexHuueckue yCcTpoucTsa u
TE€XHOJIOTUYECKUE ITPOLIECCHI:
KPOHIUTENH, CTPOUTEIbHBIN KPaH,
peléryarsle KOHCTPYKLUN

IIpoBeneHne uccienoBaHus yCiaoBUM
paBHOBECHS TBEPAOTO TEJIa, UMEIOIIETO
OCh BpalllcHUs; KOHCTPYUPOBAHUE
KPOHIITENHOB U PACUYET CUJT YIIPYTOCTH;
M3y4YE€HHE YCTOMYMBOCTH TBEPAOTO TEIIA,
MMEIOIIETO IUIOIAJIb OTOPHL.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aJJaHHOM U HEABHO 33JIAaHHOU
(bU3MYECKON MOJIETIBIO C
HCMOJIb30BaHWEM OCHOBHBIX 3aKOHOB U
bopMyT CTaTUKHU.

Penrenue kauecTBEHHBIX 3314,
TPeOYIOIUX MPUMEHEHU S 3HAHUM

110 CTaTHKE.

OOBsicHEHHE YCTPOMCTBA U MPUHIIUIIOB
JICVUCTBHS KPOHIITENHA, CTPOUTEIBLHOTO
KpaHa, peméTyaThiX KOHCTPYKIUH.
Onpenenenue ycaoBUl TPUMEHUMOCTH
Mojenel (GU3NIECKUX TeJl: aOCOFOTHO
TBEPAOE TEIO.

BrinonHeHne yaeOHbIX 3aaHui

Ha aHAJIN3 MEXAHUYECKUX MTPOIIECCOB
(s1BJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX IMOJIOKEHUM U 3aKOHOB
CTaTHKHU: YCIIOBUSI paBHOBECHUSI TBEPAOTO
Tena
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2.4

3aKOHBI COXpaHCHHUA B
MCXAaHUKEC

10

Nmnynbc MaTepranbHON TOYKH,
CHUCTEMBI MaTEPUAIBHBIX TOUEK. LIeHTp
Macc CUCTEMbI MAaTEPUAIbHBIX TOYEK.
Teopema 0 IBHKEHUHU LIEHTPA Macc.
NmMnynibe cuibl 1 ©”3BMEHEHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHUS UMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

MoMeHT nmnyJibca MaTEpUaAIbHON
To4ku. [Ipencrasienue o coxpaneHuu
MOMEHTA UMITYJIbCa B IEHTPAJIBHBIX
NOJISAX.

PaboTa cuibl Ha MaJIOM M Ha KOHEYHOM
nepemMetennu. ['paduueckoe
peacTaBiIeHUEe paOOThI CUJIBL.
MOIIHOCTH CHUJIBI.

Kunernueckas sHeprus MaTepuaibHON
Touku. Teopema 00 U3BMEHEHUH
KMHETUYECKOW SJHEPTUH MAaTEPUAIIbHON
TOYKH.

[ToreHIManbHBIE U HEOTEHIIUATBHBIE
cunsl. [loTeHManbHas sHEprus.
[ToreHumanbHast SHEPTUS YIIPYTro
nehOpMUPOBAHHOMN TIPYKUHBI.
[ToreHumanbHas SHEPrus TEa

B OJTHOPOJIHOM I'PaBUTALIMOHHOM IIOJIE.
[ToreHuManbHas SHEPrus Tena

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
UMITYJIbCA TeJla, KHHETUYECKOU U
MMOTEHIMAIBHOW YHEPTUU TEIIA,
MOUIHOCTHU CHUJIBL, IPOBEJICHUE OIBITOB
10 IPOBEPKE MPEMIOKEHHON TUITOTE3BI
IIPU U3YYEHUH PaBHOYCKOPEHHOTO
MPSIMOJIMHEUHOTO JBUKECHUS U
B3aMMOJICUCTBUS TEJI.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpPEHUN PU3NYECKUX BEJIMUHH.
OueHka rpaHul] NOTPEIIHOCTEN.
[IpoBeneHne 3KCrIepuMeEHTa 1o
CPaBHEHHIO N3MEHEHUS UMITYJIbCA TEJa
C UMITYJIbCOM CHUJIbI, U3BMEHEHUS
MOTEHIIUAIBHOU YHEPTUU TIPY>KUHbI

C pabOTOM CUJIbI TPEHHUS.
HccnenoBanne COXpaHEHUS! UMITYJIbCA
MIpU yIPYTOM B3aUMOJEHCTBUH,
COXpaHEHUS YHEPTUH MPU CBOOOTHOM
MaJICHUN.

Omnpenenenne pabOTHI CUITBI TPEHUS
MIPU IBUKEHUU Teja M0 HAKJIOHHOMN
IJIOCKOCTH.

Hab6nronenue u o0bsicHeHHE
PEAaKTUBHOTO IBUKEHUS.

Pemienue pacu€THbIX 3a7a4 € IBHO
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B IPAaBUTAL[MOHHOM I10J1€ OJHOPOIHOIO
miapa (BHyTPH U BHE 11apa).

Bropas kocMuueckas CKOpOCTb.

TpeTpst KOCMHUUYECKask CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHII

C U3MEHEHUEM MEXAHUYECKOU YJHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHHUSI
MEXaHHYECKON IHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHue bepHyum 11 uaeanbHON
KUJKOCTH KaK CIIEICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU SHEPTUH.
TexHuyeckue yCTpoucTBa v
TEXHOJIOTUYECKHUE TIPOLIECCHI: IBUKEHUE
paKeT, BOIOMET, KOIEP, MPYKUHHBIN
HUCTOJIET, THPOCKOI, (PUTYPHOE KaTaHHE
Ha KOHbKax

3aJITaHHOM U HESIBHO 3aJaHHON
buznyecKoil MOAeNbIo

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
U GOpMyIT MEXaHUKH.

Penienne kauecTBEHHBIX 3324,
TpeOyIOMX MIPUMEHEHUS 3HAHU

10 MEXAHHUKE.

OObsicHEHUE TPUHIUIIOB AEHCTBUSA
BOJIOMETA, KONEPA, MPYKUHHOTO
MUCTOJIETA, THPOCKOIIA.

OObsicHEHUE IBUKEHUS PAKET,
(GUrypHOTO KaTaHHs HA KOHbKaX.
Onpenenenue ycloBUA NPUMEHUMOCTH
Mozelel (U3MUECKUX TeJl U TPOLIECCOB
(stB7IeHMI): aOCOTIOTHO YIIPYTOE U
a0COJIFOTHO HEYNPYToe CTOJKHOBEHHSI.
Brimonxnenne yueOHbIX 3aaHUH

Ha aHaJIN3 MEXaHMYECKUX MPOIIECCOB
(s1BJIEHUI) C UCTIOJIB30BAHUEM 3aKOHOB
COXPaHEHUS B MEXAHUKE: 3aKOHBI
COXpaHEHUS UMITYJIbCa U MEXaHUYECKON
SHEPTrUH, CBSI3b PaOOTHI CUIIBI C
U3MEHEHUEM MEXAHUYECKOW SHEPTHH
Tena.

Ucnonb3oBanue | T-TexHOIOTHH TPH
paboTe ¢ AOMOTHUTEIbHBIMU
MCTOYHUKAMU UH(POPMALIUU 11O TEME,
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UX KPUTUYECKUM aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pazaeny

35

Pa3nen 3. MoJjiexyasipHasi puznka ¥ TepMOIMHAMUKA

3.1

OCHOBEI
MOJIEKYJISIPHO-
KHHETHYECKOU
TEOpHUHU

15

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-
kuHeTndeckon Teopun (MKT), ux
onbITHOE 00ocHOBaHue. duddyzus.
BpoyHoBckoe nBukeHne. XapakTep
JIBH>KEHUS Y B3aUMOJICHCTBUS YaCTHI]
BelecTBa. Mojienu CTpoeHus ra3os,
KUJIKOCTEU U TBEPABIX TEN U
00BsCHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THUX Mozenen. Macca u
pasmepnl MOJIEKYJT (ATOMOB).
KonunuectBo BeniecTna.

IToctrosnnas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u
criocoObl €€ n3mepenus. [lkana
temneparyp Llenscus.

Monenp naeaiabHOI0 ra3a

B MOJICKYJISIPHO-KMHETUYECKOU TEOPUH:
YaCTHUIIbI Ta3a JIBHXKYTCSI XaOTUYECKHU U
HE B3aUMOJICUCTBYIOT APYT C APYTOM.
['a30BbIC 3aKOHBI. YpaBHEHUE
MenneneeBa—Kaneiipona. AGcomoTHasI
TemriepaTypa (1Kana TeMrepaTryp
KensBuna). 3akon JlanbToHa.

[IpoBeneHne n3MepeHnii mapameTpoB
rasa, poBEJICHUE UCCIIEIOBAHUI
3aBUCUMOCTEH (PU3UUECKUX BEIIMUUH U
OMBITOB T10 MTPOBEPKE MPETT0KEHHON
TUIIOTE3bl NP W3YUYECHUHN YCTAHOBIICHUS
TEIUIOBOT'O PABHOBECHUS U U30IIPOLIECCOB
B rasax.

OrnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
U3MEpPEHUN PU3UYECKUX BEJIMUHH.
OueHka rpaHul] NOTPEUIHOCTEN.
DKClepuMeHTaIbHAas MTPOBEpPKa
YpPaBHEHUS COCTOSIHUS UI€ATIbHOTO Ta3a.
N3ydenne Moenet: IBUKEHUS YaCTHUII
BEIIIECTBA, OPOYHOBCKOTO JBUKEHHUSI.
onbITa [IITepHa, KpUCTAITNYECKUX
PEIETOK.

Pemienuie pacu€THbIX 3a/1a4 C ABHO
3aJJaHHOU U HESIBHO 3aJITaHHOU
(bU3UYECKOM MOJIETIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMyI1 MOJIEKYIISIPHOMN (PU3UKH.
Peuienne kauyeCTBEHHBIX 3a/1a4,
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N3onpoueccsl B uACaIbHOM rase

C IOCTOSIHHBIM KOJINYECTBOM BEILIECTBA.
['paduueckoe npeacraBieHue
M30IPOLIECCOB: H30TEPMA, U30X0Pa,
n3o0apa.

CBsi3p MEXKY 1aBICHUEM U CPEIHEN
KUHETUYECKOU YHEPTUEH
IOCTYIIATEIbHOTO TEMIIOBOTO IBHXKECHUS
MOJIEKYJI UIECAIBHOIO ra3a

(OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-
KMHETHYECKOW TEOPHH HJI€aJTbHOTO
rasa).

CBs13b a0COTIOTHOM TEMIIEPATYPBI
TEPMOIMHAMHYECKON CHCTEMBI

CO CpeaHEeW KNHETUYECKON dHEpruen
IOCTYIIATEIbHOTO TEMIOBOrO IBHXKECHUS
€€ 4acTHull.

TexHuueckue yCcTpoucTsa u
TE€XHOJOTUYECKHUE MPOLECCHI:
TEPMOMETp, OapOMETP, OJIyUECHHE
HaHOMaTEpHUAaJIOB

TpeOYIOMUX IPUMEHEHU S 3HAHU N

10 MOJIEKYJISIPHOU (hHU3HUKE.
OObsicHEeHUE YCTPONUCTBA U TPUHITUTIA
JEHCTBUS TEPMOMETPA, bapoMeTpa.
OObsicCHEHUE TTOTYYSHUS
HAaHOMAaTEPHUAJIOB.

Onpenenenue ycaoBUd IPUMEHUMOCTH
MoJieel PU3NIECKUX TeJl U MPOIECCOB
(s1B7IeHUI): MoJieniel ras3a, JKUJIKOCTH U
TBEPIOTO (KPUCTAINIMUECKOTO) Tea,
WJICATBHOTO rasa.

Brimonnenue y4eOHBIX 3a1aHU

Ha aHAJIU3 TEIJIOBBIX IIPOLECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
oCHOBHBIX noJsioxkeHnit MKT u 3akoHOB
MOJIEKYJIIPHOU (DU3UKU: CBS3b JABICHUS
WJICaJIbHOTO Ta3a Co CpeaHEN
KUHETUYECKOU IHEPTUEN TETIIOBOTO
JIBMKCHUSI M KOHLICHTPALUEHN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEIIECTBA
CO CpEOHEW KNHETUYECKON SHEpPrueu
TETJIOBOTO ABUKEHUS €r0 YacCTHII,
CBSI3b JABJICHUS UJICATBHOTO ras3a

C KOHLICHTPALMEN MOJIEKYJ U €TO
TEeMIIEpaTypoy, ypaBHEHUE
MenneneeBa—Kianeipona
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3.2

TepmoauHamuka.
TemnoBbIe MaINHEL

20

Tepmoaunnamuueckas (T/1) cucrema.
3aaHye BHEIIHUX YCIOBUAN

JUISl TEPMOAMHAMUYECKON CUCTEMBI.
Breninue v BHyTpeHHUE apaMETPBhI.
[TapameTpbl TEpMOTUHAMHAYECKOU
CHUCTEMBI KaK CpEIHHE 3HAUEHUS
BEJIMYMH, OTIMCHIBAIOIINX €€ COCTOSTHUE
Ha MUKPOCKOITMYECKOM YPOBHE.
Hynesoe Hayano TepMoIMHaMHUKHY.
Camonpoun3BoJIbHAsA pENAKCALN
TEPMOJUHAMHYECKON CUCTEMBI

K TE€IJIOBOMY PaBHOBECHIO.

Mopens naeajlrHOTro ra3a

B TEPMOJAMHAMUKE — CUCTEMA
ypaBHEHUI: ypaBHeHUE MeHaeneeBa—
Knaneiipona u

BBIpaKEHUE VISl BHYTPEHHEU SHEPrUH.
Y cnoBus IpUMEHUMOCTH 3TOW MOJIEIIH:
HU3Kasi KOHIICHTPAI[Usl YaCTHII, BBLICOKHE
TeMIieparypsl. BelpaxxeHue

JU1sl BHYTPEHHEW 3HEeprun
OJIHOATOMHOTO MJI€aJIbHOTO Ta3a.
KBa3zucrarnueckue u HeCTaTUYECKUE
IIPOLIECCHI.

DOnemeHTapHas paboTa

B TEpMOJIMHAMUKE. Bbruucienue
paboThI 1o rpaduKy mporecca

N3Mmepenue yaenbHOl TEeMI0EMKOCTH
Pa3HBIX BEILIECTB, UX CPABHEHUE,
MIPOBEJCHUE UCCIIEIOBAHUI
3aBUCUMOCTEH (DU3NIECKUX BETUIHH U
OTBITOB I10 MTPOBEPKE MPEITT0KEHHON
TUIIOTE3bI IPU U3YUYEHUHU MPOIECCOB
Ter1oo00MeHa 1 aInabaTHOro IMpoliecca.
OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpEeHUM GU3NUECKUX BETHYUUH.
OneHka rpaHul NOTPEIIHOCTEN.
N3ydeHne B3auMOCBSI3U SHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOAECHCTBHUS U
TeMIEepaTyphbl KUTICHUS KUTKOCTEH.
N3ydeHune TerioBbIX ABUTATENEH

C UCIIOJIb30BaHNEM KOMITHIOTEPHBIX
MOJIEJIEN.

HccnenoBanue pa3HbIX CIOCOOOB
M3MEHEHHS] BHYTPEHHEN SHEPIUM.
Peliennie pacu€THbIX 3a/1a4 C SBHO
3aJITaHHOM U HESIBHO 3a/JaHHON
(hU3UIECKOM MOJICIIBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
U GopMyJ1 MOJIEKYJISIPHOM (PU3UKH

U TePMOJIMHAMUKHU.

Pelienne kauecTBEHHBIX 3a]1a4,
TPEOYIOMUX MPUMEHEHU S 3HAHU T
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Ha pV-nuarpamme.

Tennonepenaya Kak crnocod U3MEHEHUS
BHYTPEHHEW 3HEprUun
TEPMOJUHAMHYECKON CUCTEMBI

0e3 coBepiienus padboTel. KonBekmus,
TEIIONPOBOIHOCTb, U3TyUCHHUE.
KonunuectBo Temnotsl. TemnoéMkocTh
Tena. Y AenbHas U MOJIsIpHas
TEITIOEMKOCTH BEIIECTBA. Y paBHEHUE
Maitepa. Y nenbHas TEIUIOTa CTOPaHUS
TornBa. Pacuét konryecTBa TEMIOTHI
npu Teronepenaue. [lonarue

00 anmuabaTHOM mpolecce.

[IepBblit 3aKOH TEPMOAMHAMUKH.
Buytpennss sHeprus. Kommuectso
TETJIOTHI U paboTa KaKk Mepbl U3MEHEHUS
BHYTPEHHEU SHEPTUU
TEPMOJUHAMHYECKON CUCTEMBI.
BTopo¥i 3ak0H TepMOAMHAMUKH

JUIsl PABHOBECHBIX IIPOIIECCOB: Uepe3
3a/IJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJUHAMUYECKON CUCTEMBI
IPOXOJIUT €IMHCTBEHHAS ajuabdara.
AOcoitoTHas Temmneparypa.

BTopoii 3akoH TepMOAMHAMUKH

JU1s1 HEPABHOBECHBIX ITPOLIECCOB:
HEBO3MOXHO NepeAaTh TEIIOTY

10 MOJICKYJIIPHOH (PU3HKE U
TEPMOJIMHAMUKE.

OOBsiICHEHHE YCTPOMCTBA U TIPUHITUTIA
JICUCTBHS XOJIOANIbHUKA,
KOHJAUIIMOHEPA, TU3EIBHOTO U
KapOIOPaTOPHOIO IBUTATENCH, TapOBOI
TypOUHBIL.

OOBsiICHEHHE TOJYYCHHUSI CBEPXHU3KHUX
TeMIIepaTyp, YTUIU3AIUN «TEIIJIOBBIX)
OTXOJO0B C MCHOJIb30BAaHHUEM TEIJIOBOT'O
Hacoca, yTUIu3aluu O0MoopraHnuecKoro
TOIUJIMBA JIJIsl BHIPAOOTKHU «TEIJIOBON» U
AIEKTPOIHEPTUH.

Brinonxnenue y4eOHbIX 3a1aHUN

Ha aHaJIU3 TEIJIOBBIX MPOIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
ocHOBHBIX noJiokeHut MKT u 3akoHOB
MOJIEKYJIIPHOM (PU3HUKHU U
TEPMOJIMHAMUKU: TIEPBHIN 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHECHUS
SHEPTUHU B TEIUIOBBIX MPOLIECCaX.
Hcnonb3oBanue IT-TexHomorui

pu padboTe ¢ T0NOJIHUTETbHBIMU
HMCTOYHUKAMU UH(GOPMAIIUU TI0 TEME,
X KPUTUYECKHAMN aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH.

AHanm3 U olieHKa MOCJeICTBUM
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oT 0oJiee XOJIOAHOTO Telia K OoJiee
HarpeToMy 0e3 KOMITeHCAIUH
(Knay3uyc). HeobpatumocThb
MIPUPOTHBIX TIPOIIECCOB.

HpI/IHHI/IHLI I[GﬁCTBI/IﬁI TCIIJIOBBIX MAallIWH.

KIII.

MakcumanbHoe 3HaueHue KIT/I.

[ukn KapHo.

DKOJIOTUYECKHUE ACIIEKThI
HCIIOJIb30BaHUs TEIJIOBBIX BUTATEIICH.
TemnoBoe 3arpa3HEHUE OKPYKAIOIIEH
Cpenbl.

TexHuyeckue ycTporcTBa u
TEXHOJIOTUYECKHUE TTPOLIECCHI:
XOJIOIWJIBHUK, KOHJIUITUOHED,
JTU3EITbHBIN U KapOropaTOPHBIT
JIBUTATEIIN, TTapoBas TypOuHa,
MOJIYYEHUE CBEPXHUZKUX TEMIIEPATYP,
YTUJIA3ALHS «TEIIOBBIX» OTXOJI0B

C UCIIOJIb30BAaHUEM TEIIJIOBOTO HACOCA,
yTHIIA3AIUs OMOOPTaHUYECKOTO
TOILIMBA IS BRIPAOOTKHU «TETUIOBOMY» H
3JIEKTPOIHEPTUU

HCITOJIb30BAHMS TEIIOBBIX JIBUTATEIICH
Y TETJIOBOTO 3arpSA3HEHUS OKPYKAIOIIEH
Cpelibl C MO3UIIAN SKOJIOTUYECKON
0€30MacHOCTH; MPEICTABICHUI

0 pallMOHAILHOM MPUPOI0TIOJIb30BAHUN
(B mporrecce MOATOTOBKH COOOITICHUH,
BBITIOJTHEHUN TPYIIOBBIX ITPOEKTOB)

3.3

ArperarHbie
COCTOSIHUS BEIIECTBA.
da30BbIE NEPEXOABI

14

[TapoobOpa3zoBaHue 1 KOHICHCAITHSI.
Hcmapenue u kurienue. Y aenbHas
TEIJI0Ta NapooOpa3oBaHUsI.
Haceimmenapie 1 HEHACHIIICHHBIC TTIAPHI.

HaOmronenne cBoCTB HACBIIIIEHHBIX
MapoB, MAJIbIX JAehOopMaInii,

MPOBEICHNE KOCBEHHBIX U3MEPEHUN
YACIBHON TETUIOTHI TUIABICHUS JIbJA,
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KadecTtBeHHast 3aBUCUMOCTbH IIJIOTHOCTH
Y JaBJIEHUS HACBIILIEHHOTO Iapa

OT TEMIIEPATYPbI, UX HE3ABUCUMOCTh

0T 00BEMA HACBHILLIEHHOTO Mapa.
3aBUCUMOCTH TEMITEPATYPbl KUTICHHUSI
OT JJaBJICHUS B KUIKOCTH.

BnaxHocTs Bo3tyxa. AGCOIIOTHAS U
OTHOCUTEJIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucraimmmueckue u
amop(Hbie Tena. AHU30TPONHSI CBOWCTB
KpuctajuioB. [lmaBienue n
KpUcCTaJuIM3anus. Y JenbHas Teniora
miasieHus. Cyoaumanus.
Hedopmariiu TBEPIOTO TENA.
Pactskenue u cxxkatue. Cnsur. Monynb
HOnra. [lpenen ynpyrux aedopmariuii.
TerioBoe pacmpeHue XUIKOCTEN U
TBEPIBIX TEJ, 00bEMHOE U JIMHEHHOE
pacuMpeHne. AHrapMOHN3M TEIUIOBBIX
KO0JIeOaHUI YaCTHIL BEIIECTBA KaK
IPUYMHA TEIJIOBOTO PACIIMPEHUS TEI
(Ha Ka4eCTBEHHOM YPOBHE).
[IpeoOpazoBaHue 3HEprUM B Pa30BbIX
nepexoiax.

YpaBHeHUE TEIIOBOTO OaiaHca.
IToBEpXHOCTHOE HATSKEHUE.
Koad¢uimeHT moBepXxHOCTHOTO

a0COJIIOTHOM BJIAXKHOCTH BO3yXa,
Kod(purmeHTa mMoBEpXHOCTHOTO
HaTspkeHus, MmoayJis FOura.

N3yuenune 3akoHOMEPHOCTEN UCTIapeHus
Y KUIIEHUS KUJIKOCTEH, B TOM YKCIIE
KUICHUS TIPU MMOHUKEHHOM JIaBJICHUH,
HarpeBaHus U TUIaBJICHUS
KPUCTAJUIMYECKOr0 BEILIECTBA,
KaWJUISIPHBIX SBJICHUN, CMAuUBaHUS.
[IpoBeneHne ONBITOB C MBUILHBIMU
IJIEHKAMU.

UccnenoBanue moaenu
HEHBIOTOHOBCKOM KUIKOCTH.

Petiennie pacu€THbIX 3a/1a4 C SBHO
3aJJaHHON U HESIBHO 3aJITaHHOU
(hU3nYECKO MOJIEIBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 HOpMyJT MOJIEKYJISIpHOM (PU3UKH U
TEPMOJANHAMUKH.

Peliennie kauecTBEHHBIX 3a]1a4,
TPeOYIOIMUX MPUMEHEHU S 3HAHUHT

M0 MOJIEKYJISIPHOU (DU3UKE U
TEPMOIMHAMUKE.

OObsicHEeHUE OCHOBHBIX MPUHIIATIOB
CTPOCHUS KUAKUX KPUCTAILIOB,
MOJIYy4YEHHUSI COBPEMEHHBIX MaTEPHUAJIOB.
Ornpenenenue yclioBH MPUMEHUMOCTH
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HaTspkeHus. KanuiuisipHele SBJICHMS.
JlaBiieHne o NCKPUBJIEHHON
ITIOBEPXHOCTBIO KUIAKOCTH.

®opmyina Jlamnaca.

TexHnyeckue yCTpoucTBa U
TEXHOJIOTUYECKHE IPOLIECCHI: KUIKNAE
KPHCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI

Moeel GU3NIEeCKUX TEJl ¥ ITPOIIECCOB
(s1BIeHUI): MoJienelt ra3a, JKUJIKOCTH U
TBEPJOTO (KPUCTAITMYECKOTO) Tea,
WJICATBHOTO rasa.

Brinmonxnenue y4eOHbBIX 3a1aHUN

HAa aHAJIU3 TEMJIOBBIX IPOLECCOB
(s1BJIEHUI) C UCTIOIB30BAHUEM
ocHOBHBIX nonokeHnit MKT u 3akoHOB
MOJIEKYJIIPHOUN (PU3UKHU U
TEPMOJUHAMUKHU: CBS3b JABJICHUS
MJICAJIbHOTO ra3a ¢ KOHIEHTpalKuen
MOJIEKYJI ¥ €r0 TEMIIEPATYPOH,
ypaBHeHue MenaeneeBa—Kaneipona,
MepBbIN 3aKOH TEPMOJUHAMUKHU.
PaboTa B rpynmax mpu o0CyXIeHUN
BOIIPOCOB MEXKIPEAMETHOI'O XapaKTepa
(manpumep, o Teme «Termnooomen

B YKUBOU MPUPOJIEN)

Hroro mo pazneny 49
Pa3znen 4. JaexkTpoguHaMuKa
4.1 | DnexTpuyeckoe noje 24 DJIeKTpU3aLMs TEN U €€ NPOSABICHUS. [IpoBeneHNnEe KOCBEHHBIX U3BMEPEHUN U

DIeKkTpuueckuil 3apsia. JIBa Buga
AIEKTpUUYECKUX 3apsaoB. [IpoBoiHHKY,
JUAJICKTPUKHU U TIOJTYTIPOBOIHUKH.
DJIeMEHTapHbBIN AIEKTPUUECKUN 3apsil.
3aKOH COXpaHEHUS ANEKTPUUYECKOTO
3apsiza.

OTIBITOB IO MPOBEPKE MPEATOKEHHOM
TUIIOTE3bI IPU U3yUEHUH
B3aMMOJICHCTBHSI 3apsHKEHHBIX Tell,
3apsifia KOHJeHcaTopa,
NOCJIEIOBATEIBHOIO COETUHEHNUS
KOHJICHCATOPOB.
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BzaumopericTBue 3aps10B.

Toueunsle 3apsiabl. 3akoH KyioHa.
Qnektpuueckoe nose. Ero nerictue

HA JJICKTPUYECKUE 3aPsiJIbL.
Hanpsk€HHOCTB 2EKTPUYECKOTO MOJISL.
[Tpo6nbIii 3apsa. Jlunuu
HaNPsHKEHHOCTH BJIEKTPUYECKOTO TOJIS.
OIHOPOIHOE ANEKTPUUYECKOE TIOJIE.
[ToreHumanbHOCTH
3JIEKTPOCTATUYECKOrO 1oJIsl. Pa3HOCTH
IIOTEHIIMAJIOB U HAIIPSYKEHUE.
[TorenuunanbHas YHEpPrus 3apaaa

B DJIEKTPOCTATUYECKOM TIOJIE.
[ToreHuman 3MeKTPOCTATUYECKOTO OIS,
CBs13b HAPSIKEHHOCTH TOJIS U Pa3HOCTH
MOTEHIIMAJIOB JJISI JIEKTPOCTATUYECKOTO
ot (Kak OJTHOPOJTHOTO, TaK 1
HEOTHOPOJTHOTO).

[IprHIMD cynepno3nnuu
3JIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsnga. [lone
paBHOMEpPHO 3apsbkeHHoU cdepsbl. [Tone
PABHOMEPHO 3apsKEHHOTO 10 00bEMY
mapa. [lone paBHOMEPHO 3apsIKEHHOU
O0eckoHeyHOH TIockocTr. KapTunst
JIMHUWA HANPSHKEHHOCTH 3TUX TMOJIEN U
SKBUIIOTCHIIMAIBHBIX TOBEPXHOCTEH.

OrnpeneneHue abCONMIOTHBIX U
OTHOCHUTENBHBIX MOTPEIIHOCTEN
U3MEpEeHUI GU3NUECKUX BEIUYUHUH.
OneHka rpaHul] NOTrPEIIHOCTEN.
Hab6nronenue npeBpailieHus SHEPTUn
3apsKEHHOTO KOHAEHCATOPa B YHEPTUIO
M3JIyYEHHUs CBETOANO/1A, UCCIICTOBAHNE
paspsaa KOHJIEeHCcaTopa yepes pe3ucTop.
N3yyenune 3aBUCUMOCTH
AIEKTPOEMKOCTH ITIIIOCKOTO
KOHJIEHCATopa OT IUIOLIA/IU [IJIACTHH,
PACCTOSIHUSI MEXIY HUMU U
JARJIEKTPUYECKON TPOHUIIAEMOCTH.
N3yuyeHne KapTUH JTUHUAN
HaIpsHKEHHOCTH JIEKTPUYECKOTO OIS
TOYEYHOTO 3apsiJia, PABHOMEPHO
3apsHKEHHOM c(hephbl, pABHOMEPHO
3apsKEHHOTO 10 00BbEMY 1I1apa,
PABHOMEPHO 3apsyKEHHON O€CKOHEYHOM
MJIOCKOCTH U DKBUIIOTEHIIMATIBHBIX
ITIOBEPXHOCTEN.

Pemienune pacy€THbIX 3a/1a4 C IBHO
3aJJaHHOU 1 HESIBHO 3aJITaHHOU
(bU3UYECKOM MOJIETIBIO C
HCMOJIb30BaHNEM OCHOBHBIX 3aKOHOB U
(bOopMyTT IIEKTPOCTATUKH.

Peuienne kauyeCcTBEHHBIX 3a/a4,
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[IpOBOTHHUKH B 3JIEKTPOCTATUIECKOM
noJie. Y CJI0BUE paBHOBECHS 3apsI0B.
JINBIIEKTPUKY B 3JIEKTPOCTATHYECKOM
nosie. Jluanekrpuyeckas
IPOHUIIAEMOCTD BEILIECTBRA.
Konnencarop. D1neKTpOEMKOCTh
KOHJIEHCATOpa. DIIEKTPOEMKOCTD
IUIOCKOTO KOHJIEHCATOPA.
[TapamtenpbHOE COEUHEHUE
KoHJeHcaTopoB. [locinenoBarensHoe
COEIMHEHHE KOHJIEHCATOPOB.

OHeprus 3apspKEHHOTO0 KOHIEHCATOPA.

JIBM>KEHME 3apsKEHHON YaCTHLIBI

B OJTHOPOJIHOM 3JIEKTPUUYECKOM TOJIE.
TexHuyeckue ycTporcTBa u
TE€XHOJIOTUYECKUE ITPOLIECCHI:
AJIIEKTPOCKOIL, dJIEKTPOMETD,
ANEKTPOCTATUYECKAs 3aIIUTa,
3a3eMJIEHHUE JIEKTPONpUOOpPOB,
KOHJIEHCATOPbI, TEHEPATOP

Ban ne I'paada

TpeOYIOMUX IPUMEHEHU S 3HAHU N

0 AJIEKTPOCTATHKE.

OObsicHEeHUE yCTpoCcTBa U

MIPUHLINIA AEHCTBHS AIEKTPOCKOIIA,
AIEKTPOMETPA, KOHJIEHCATOPOB,
reHepaTopa Ban ne I'paada.
OObsicHeHuE pabOThHI
AJIEKTPOCTATUYECKOM 3aIUTHI,
3a3eMJICHUS DJIEKTPOIPUOOPOB.
Onpenenenue yclIOBUMA NPUMEHUMOCTH
Mojenel (PU3NYECKUX TeJl: TOYCUHBIN
3apsii, OHHOPOJHOE AIIEKTPUUECKOE
ToJIE.

BrimonHnenne yueOHbIX 3aaHUI

Ha aHaJIU3 JIEKTPUUYECKHUX MPOLECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHUN U 3aKOHOB
ANEKTPOAMHAMUKU: 3aKOH COXPAHEHUS
AIIEKTPUUYECKOTO 3apsia, 3aKoH KyioHa,
MOTEHIIUATBHOCTb
AIEKTPOCTATUYECKOTO TOJISI, PUHITUIT
CYyHEPHO3ULIUH FIEKTPUYECKUX TTOJICH.
Ucnonb3oBanue [T-Trexnonoruu

pu paboTe ¢ TOMOJIHUTEITLHBIMU
HMCTOYHUKAMU WH(OpMAIINH 110 TEME,
UX KPUTUYECKHUI aHAJIN3 U OLIEHKA
JIOCTOBEPHOCTHU
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4.2

[HocTogaHBIN
AIEKTPUYECKUHN TOK

24

Cuna Toka. [TocTOSHHBII TOK.
VYca0Bus CymecTBOBaHUS MTOCTOSTHHOTO

QJICKTPHUYICCKOT'O TOKA. HMcTouHukM TOKA.

Hanpsoxenue U u SJ1C &.

3akoH OMa [ y4acTKa LenHu.
DNEKTPUYECKOE COMPOTUBIICHUE.
3aBUCHUMOCTb CONPOTHUBIICHUSA
OJIHOPOJHOTO TIPOBOJIHUKA OT €ro
JUTMHBI U TUIOLIAIU [TONIEPEYHOTO
ceyeHus. Y 1eJIbHOE COMPOTUBIICHUE
BEILECTBA.

[TocnenoBarensHOE, MapaIeabHOE,
CMEIIIAHHOE COCIMHEHUE MMPOBOHUKOB.
Pacuér pa3BeTBIEHHBIX ANEKTPUUECKUX
uenei. [Ipasuna Kupxroda.

PaboTa 351ekTpuuecKkoro Toka.

3akoH J[xoynsa-JIenna.

MOUTHOCTB ANEKTPUUECKOTO TOKA.
TennoBas MOIIHOCTb, BbLAEISIEMAs

Ha PE3UCTOpE.

OJ1C v BHyTpEHHEE CONPOTUBIICHHE
HUCTOYHMKA TOKA. 3akoH OMa

JUIS1 TIOJTHOU (3aMKHYTOM )
AJIEKTPUYECKOM L. MOIHOCTh
UCTOYHUKA ToKa. KOpoTKOe 3aMbIKaHUE.
Konaencartop B 11enu NOCTOSIHHOTO
TOKaA.

[IpoBeneHne NpsAMbIX U3MEPEHNUN CHIIBI
TOKA W HaIPSIKEHUs, KOCBEHHBIX
M3MEPEHUN YIETBHOIO CONPOTUBIICHHS,
O/1C u BHYTpEHHETO CONPOTUBIICHUS
HMCTOYHUKA TOKA, IPOBEACHUE
HCCJIEIOBAHUM 3aBUCUMOCTEN
(hU3MYECKUX BEJIUYUH U OMBITOB

IO MTPOBEPKE MPEAJI0KEHHON TUITOTE3bI
MIPU U3YUYEHUH 1IeTIeH TOCTOSTHHOTO
TOKaA.

OrnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
U3MEPEeHUM (U3NUECKUX BETHMYUUH.
OneHka rpaHul NOTPEIIHOCTEN.
N3ydeHne KOpoTKOro 3aMbIKaHUS
rajibBaHUYECKOTO 2JIEMEHTA U OLICHKA
BHYTPEHHETO COMPOTHUBIICHHUS.
Petienne pacu€THbIX 3a/1a4 C SBHO
3aJJaHHON U HESIBHO 3aJITaHHOU
(bU3UYECKOM MOJIEITBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (hOpPMYJT IOCTOSTHHOTO TOKa.
Peliennie kauecTBEHHBIX 3a]1a4,
TpeOYIOUIUX MPUMEHEHUS 3HAHUU 1
3aKOHOB MTOCTOSIHHOTO TOKA.
OObsicHEHUE YCTPOWCTBA U TIPUHITUTIA
JIEUCTBUS aMIIEpPMETPA, BOJIbTMETPA,
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TexHuueckne yCTporucTBa u
TE€XHOJIOTUYECKUE MTPOLIECCHI:
aMIIEpMETP, BOJIBTMETP, PEOCTAT,
CUYETYHK JIEKTPUYECKOU SHEPTUU

peocTtara, CuéTYrKa dJIEKTPUIECKON
DHEPTUH.

BrimonHeHne yaeOHbIX 3aaHMi

Ha aHaJIN3 DJICKTPUUECKHUX MPOIIECCOB
(SIBJIGHMIT) C UCTIOL30BAHHUEM
OCHOBHBIX TIOJIO)KCHHUI U 3aKOHOB
ANEKTPOJUHAMUKH: 3aKOHBI OMa

JUTSL yYacTKa LIETH U 1711 3aMKHYTOM
AIEKTPUUECKOM 11eTH, 3aK0H J[>Koysi—
Jlenua.

PaGoTa B rpynmax mpu o0CykIeHUN
BOITPOCOB MEXITPEIMETHOTO XapaKTepa
(Hampumep, 1o TeMe «DIEKTPUIECKre
SIBJICHUSI B TIPUPOJIC))

4.3

Toku B pa3iinuHbIX
cpenax

DnekTpuyeckasi MpoOBOJAUMOCTD
Pa3JIMYHBIX BEIIECTB. DIEKTPOHHAS
MPOBOJAMMOCTH TBEPIBIX METAILIOB.
3aBUCUMOCTb COMPOTUBIIEHUS METAJIJIOB
oT TeMIiiepaTypbl. CBEpXIIPOBOIUMOCTb.
DNEeKTPUYECKUN TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX MTyUYKOB.
[TonynpoBomauku. CoOCTBEHHAS U
pUMeCHasi IPOBOJIUMOCTh
noJynpoBoAHUKOB. CBOMCTBA
p-n-tiepexoja. [TomynpoBoAHUKOBEIE
PUOOPBHI.

DNEKTPUYECKUNA TOK B DJIEKTPOJIUTAX.

[IpoBeneHne KOCBEHHBIX U3MEPEHUN U
HUCCJIEIOBAHUN 3aBUCUMOCTEN

MEXTy (PU3NISCKUMHU BEIMYNHAMHU
TIPY U3YYCHUH TTPOIIECCOB MPOTEKAHUS
AIIEKTPUYECKOTO TOKA B METaJIIaX,
AIEKTPOIUTAX U MOYITPOBOTHUKAX.
OmnpeneneHue abCOMIOTHBIX U
OTHOCHTEIBHBIX IOTPEITHOCTEH
U3MEPCHHUI (PU3HYUCCKUX BEITHMYMH.
OueHka rpaHul] NOTPEUIHOCTEN.
HaOmronenue ainekTponmnsa, n3ydeHue u
00BbsSICHEHHE TTPOBOAUMOCTH
AIEKTPOJIUTOB, SKCIIEPUMEHTAIILHOE
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DNEKTPOIUTHYECKAS TUCCOLUALIMSL.
Onexktponns. 3akoHsl Dapaaes

JUTSI DJIEKTPOJIN3A.

DNEeKTPUYECKU TOK B ra3ax.
CamocTosTeNbHBIN U
HECaMOCTOSITEIIbHBIN pa3psi.
Pa3nuyHble TUIIBI CAMOCTOSATEIBHOTO
pazpsaa. Momuus. [1nazma.
TexHuyeckue ycTponcTa u
IPAaKTHYECKOE IPUMEHEHUE!
ra3zopaspsHble JIaMIIbl, 3JIEKTPOHHO-
Jay4eBasi TpyOKa, MOJyNpPOBOAHUKOBBIE
npuOOPHL: U0, TPAH3UCTOD,
dboTOAMO T, CBETONO/, TaJIbBaHUKA,
paduHUpPOBAaHUE MENY, BHITJIABKA
QITIOMUHMSL, 3JIEKTPOHHAS! MUKPOCKOTIHS

M3YUYCHHE 3aKOHOB AJIEKTPOIU3a
dapanes.

CHsTHE BOJIBT-aMIIEPHOM
XapaKTePUCTUKHU JUOJIA.

CpaBHEHUE NPOBOIMMOCTH METAJLIOB

Y TIOJTYTIPOBOTHUKOB.

N3ydenne uckpoBoro paspsia

Y TIPOBOJAMMOCTH BO3/lyXa.

Pemienne pacu€THbIX 3a/1a4 € ABHO
3aJJaHHOW U HESBHO 3a/IaHHOM
(bu3MYECKON MOJIEIBIO C
MCIIOJIb30BaHNEM 3aKOHOMEPHOCTEH
MMOCTOSTHHOT'O TOKA B Pa3JIMYHBIX CpEax.
Pemienne kauecTBEHHBIX 3aj1a4,
TPEOYIOMUX TPUMEHCHHS
3aKOHOMEPHOCTEHN MOCTOSTHHOTO TOKa

B Pa3JIMYHBIX cpefax.

OOBsicCHEHHE YCTPONUCTBA U MPUHITUTIA
JEWCTBUS ra30pa3psIHbIX JIAMII,
AJIEKTPOHHO-JIy4€BON TPYOKH,
MOJTYTIPOBOTHUKOBBIX MPUOOPOB: TUOIA,
TpaH3UCTOpPa, (POTOAMOA, CBETOINOAA.
OOBbsiCHEHUE CYTH MPOLIECCOB:
raJibBaHUKH, padUHUPOBAHUS MEH,
BBITIJIABKY aJTFOMUHUS, SJIEKTPOHHON
MHUKPOCKOITHH

Hroro no pazgeny

o4
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Pa3znen 5. @®uznueckuii NPaKTUKYM

5.1 | dusnueckuit 16 Crioco0b1 n3MepeHus PU3NIECKIX [IpoBeneHre KOCBEHHBIX U3MEPEHUH,
IIPAKTUKYM BEJIMUYUH C MCIIOJIb30BAHUEM UCCIIEJOBaHUM 3aBUCUMOCTEN

aHAJIOTOBBIX U LIU(PPOBBIX (u3NYECKUX BEJIMYMH, IPOBEPKA
MU3MEPUTEIBHBIX TPUOOPOB U MPEITIOKEHHBIX TUIIOTES
KOMIIBIOTEPHBIX JaTUUKOBBIX CUCTEM. (BBIOOp U3 pabOT, OIMCAHHBIX
AOCOIIIOTHBIE U OTHOCUTEIILHBIE B TEMAaTUYECKHUX Pa3esax
MOTPEUTHOCTH U3MEPEHUN PU3NYECKUX | «YUEHHYECKHUH SKCIIEPUMEHT,
BennurH. OLIEHKA TpaHull nabopaTopHbIe padOThI, MPAKTUKYM))
MOTPEIIHOCTEN

Wroro no pazneny 16

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB I10 ITPOTPAMME
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11 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3/iesioB U TEM [IporpammHoOe conepkanue
n/m 4acoB 00y4aronmxcst

y4eOHOTO MpeaMeTa

Pasznen 1. DnexkTpoauHamMuka

1.1 MarauTHoe noJjie

14

B3aumopericTBre NOCTOSHHBIX
MAarHuTOB U IPOBOJHUKOB C TOKOM.
MarnautHOe nosie. Bektop MarHuTHOU
uHAyKIud. [IpuHnun cynepno3unmmn
MAarHUTHBIX MOJIeH. JIMHUM MarHUTHOU
VUHIYKIWU.

MarauTtHoOe noJie MpOBOJHUKA C TOKOM
(IpstMOTO TIPOBOAHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.
Cuna Amnepa, e€ HanpaBJIEHUE U
MOZYJIb.

Cuna JlopeHnua, e€ HanpaBJIeHHE U
MOZYJIb. [[Br>KeHUE 3apsKEHHON
YaCTHULbI B OAHOPOJIHOM MarHuTHOM
nosie. Pabota cuiibl JlopeHia.
MaruuTtHOE 1oJIe B BEILIECTBE.
deppoMarHeTuKy, napa-

Y TMaMarHETUKHU.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKUE MPOLIECCHI:
MIPUMEHECHUE OCTOSTHHBIX MAarHUTOB,

[IpoBeneHre KOCBEHHBIX U3MEPEHUN
CUJIbl AmIiepa, IpOBEACHUE
UCCJIEI0BAHMS 3aBUCUMOCTEN MEXIY
(bU3MYEeCKUMU BETUYMHAMU U OTBITOB
10 IPOBEPKE NPEITIOKEHHON TUITOTE3bI
IIPU U3YUYEHUH JICUCTBUSA MOCTOSHHOTO
MAarHuTa Ha paMKy C TOKOM,
B3aUMOJICUCTBUS IPOBOJHUKA

C MarHUTHBIM TOJIEM.

OrnpeneneHue abCOMIOTHBIX U
OTHOCUTEJIbHBIX OTPEIIHOCTEN
U3MEpPeHUM (GPU3NUECKUX BETHYUUH.
OneHka rpaHul NOTPEIHOCTEN.
HccnenoBanre MarHuTHOTO MOJISI
MMOCTOSTHHBIX MAarHUTOB, CBOMCTB
(beppoMarHeTUKoB.

Onpenenenue yclioBUi NPUMEHUMOCTH
MOJIeJIA OJTHOPOJTHOTO MAarHUTHOIO
OJISI.

Omnpenenenre HaNpaBIeHU UHAYKIAN
MAarHUTHOTO MOJIS IPOBOJHKUKA C TOKOM,
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3NIEKTPOMATHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOJABUTATENb SKOOU, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUIL

cuibl AMriepa u cuiibl JIopeHna.
N3ydenne KapTUHbBI TMHUN UHIYKIIUU
MAarHATHOTO MOJISA MOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX
MAarHATOB, JJIMHHOTO MPSIMOTO
MIPOBOJAHUKA, 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KATYIIKUA C TOKOM.
OObsicHEHUE B3aMOJICHCTBHUS IBYX
MIPOBOJAHUKOB C TOKOM, IEACTBUS CUIIbI
JlopeH1ia Ha MOHBI SJIEKTPOJIUTA.
Hab6nronenue nBmxeHus myyka
AJIEKTPOHOB B MATHUTHOM MOJIE.
N3ydenne npuHOuUIIa JEHCTBUSA
AIEKTPOU3IMEPUTEIILHOTO MprUOopa
MarHUTOJIEKTPUUECKON CUCTEMBI.
Pemienne pacu€THbIX 3a/1a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hU3UYECKOM MOJIEIBIO

C UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyit o TeMe «K MarHuTHOE TOJIEY.
Pelienne kauecTBEHHBIX 3a]1a4,
TpeOYIOIUX MPUMEHEHUS 3HAHUM

1o TeMe «MarHuTHoe noJsey.
OObsicHEHUE YCTPONCTBA U TIPUHITUTIA
JIEUCTBUS JIEKTPOMArHUTOB, TECTEPA-
MYJIbTUMETPA, SJEKTPOABUTATENS
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SAxobu, yckopuresnei aneMeHTapHbIX
YACTHIL.

OObsicHEHUE MPUMEHEHHMSI TOCTOSTHHBIX
MarHiTOB

1.2

BHGKTPOMaFHI/ITHa}I
HHIYKIUA

13

SIBiIeHUE 2JIEKTPOMArHUTHON UHIYKIIUH.
[ToTok BekTOpa MAarHUTHOW UHAYKIIVH.
OJIC nHayKIMHU. 3aKOH
3JIEKTPOMArHuTHOM HHAYKIIUKU Dapajies.
BuxpeBoe snektpruueckoe nosue. Toku
dyko.

OJIC uHayKIMY B MPOBOJIHUKE,
JBUKYIIEMCS B OJTHOPOJHOM
MarHUTHOM II0JIC.

[IpaBuio Jlenna.

NupyxruBHOCTH. Karymika
WHYKTUBHOCTH B IIEMTU TTOCTOSIHHOTO
Toka. fIBnenue camounaykuuu. 3JC
CaMOUHAYKITUH.

DHeprusi MarHuTHOTO MOJIS KaTyIITKH

C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue ycTponcTsa u
TEXHOJIOTUYECKHUE MPOLIECCHI:
WHIYKIIMOHHAS [1€4Yb, COJICHOW/I, 3aI1UTa
OT JICKTPU3ALIMHU TEJI TIPU JIBUKESHUHN

B MAarHUTHOM I10JI¢ 3eMJIn

[IpoBeneHue nccnenoBaHus
3aBUCUMOCTEH (DU3NIECKUX BETUIHH U
OTBITOB IO MPOBEPKE MPEITIOKEHHOMN
TUIIOTE3bI ITPU U3YUEHUH SIBJICHUS
AIEKTPOMArHUTHOM WHTYKIIUH.
Onpenenenue MHAYKIUNA BUXPEBOTO
MarHUTHOTO MOJIS.

OrnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpPEeHUM (PU3NUECKUX BETHYUUH.
OneHka rpaHul NOTPEIIHOCTEN.
DKCIIEpUMEHTAIBHOE U3YUYEHUE MIPaBUia
Jlenua.

HccnenoBanue ABI€HUS CAMOMHIYKIIHH,
3aBucuMocT JJIC caMOMHIYKIIUU OT
CKOPOCTH U3MEHEHUS CUJIbI TOKA B ICTIH.
N3ydenue majieHus MarHuTa

B QIFOMUHUEBOM (MEIHOMN) TpyOe.
COopka MoeNH SJIEKTPOMArHUTHOTO
reHeparopa.

Pemenune pacu€rHpIxX 3a71a4 € IBHO
3aJJaHHOW W HESBHO 33/IaHHOM
bu3nYEeCcKO MOIEIBIO
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C UCIIOJIb30BAHHMEM OCHOBHBIX 3aKOHOB U

dbopMyI1 o TeMe «DNeKTpOMarHuTHas
WHITYKITHS.

Pelenne kauecTBEeHHBIX 3a]1a4,
TpeOyIOIMX MPUMEHEHUS 3HAHU

1o TeMe «DJIEKTpOMarHuTHas
WHITYKITS.

OOBbscHEHNE OCHOBHBIX MPUHLUIIOB
JEHCTBUS TEXHUUECKUX YCTPOMCTB U
TEXHOJOTHUECKHUX MPOIECCOB, TAKMX
KaK: MHyKIIMOHHAsS [1€4Yb, COJICHOU,
3aIUTa OT SIEKTPU3AIUH TET

NpH ABM)KCHUY B MATHUTHOM T10JI€
3eMIIH.

PaboTa B rpynmax mpu o0CyXeHUN
BOTIPOCOB MEXKIIPEMETHOTO XapaKkTepa
(Hanpumep, MO TeMe
«DNEeKTPOMArHUTHBIC SIBIICHUS

B IIPUPOJIEN)

Hroro no pazgeny 217

Pa3nen 2. Kosied0anus 1 BOJIHBI

2.1 Mexanunueckue 10 KonebarenbHas cucrema. IIpoBeneHre KOCBEHHBIX U3MEPEHU,
KOJIeOaHUs CBoOoHBIE KOJIEOaHMS. HCCIICIOBAHUS 3aBUCUMOCTEN MEXTY

I"apmonnveckue KoneOaHusl.
KunemaTuueckoe v JMHAMHYECKOE
omHcaHue. JHEPTETUUECKOE OMMCAHNE
(3aKOH COXpaHEHHUsI MEXaHUYECKOU

(bU3MYECKUMU BETUYMHAMU U OTIBITOB
I10 MTPOBEPKE MPEAJIOKEHHON TUIIOTE3bI
NpU U3yYEHUH KOJIeOaHUN HUTSHOTO U
MPY>KUHHOTO MasiTHUKOB,
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sHepruu). BeIBOJ AMHAMUYECKOTO
OTIMICaHMS TAPMOHUYECKHUX KOJIeOaHUH
W3 UX DHEPreTUYECKOro U
KMHEMATUYECKOTO OMTUCAHUS.
Awmmunryzaa u ¢gaza xonebanuii. Csi3b
aMIUTATYbI KOJIEOAHUI MCXOTHOU
BEJIMYMHBI C aMILTUTYyAaMU KOJIeOaHUI
€€ CKOPOCTH U YCKOPEHUS.

[Tepuon u wacTora KoyeOaHMi.
[Tepuon masibIx CBOOOAHBIX KOJICOAHMI
MaTeMaTU4eCcKoro MasiTHuka. [lepuon
CBOOOJIHBIX KOJICOaHUI MPYKUHHOTO
MasITHUKA.

[TonsiTe 0 3aTyxarouuMx KoJIeOaHUsX.
Brinyxennble kosiebanus. Pesonanc.
Pe3zonancHas kpuBas. Bousaue
3aTyXaHUs Ha BUJI PE30HAHCHOW KPUBOU.
ABTOKOJIE0AHUSI.

TexHuueckue yCcTpoucTsa u
TE€XHOJIOTUYECKHUE MPOLIECCHI:
METPOHOM, YacChl, KaueJu, My3bIKaJIbHbIE
UHCTPYMEHTHI, ceiicmorpad

BBIHYKJICHHBIX U 3aTyXarOITUX
MEXaHUYECKUX KOJICOaHUM.
OrnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MEPCHUI (U3HUECKIX BETHYNH.
O1ieHKa rpaHMI] TOTPEITHOCTEH.
HaO0nronenue He3aBUCUMOCTH MEpUoa
MaJIbIX KoJIeOaHU Tpy3a Ha HUTH

OT aMIUIUTYBI.

DKcnepuMeHTaIbHas IPOBEpPKa 3aKOHA
COXpPAHEHUS SHEPTUHU MPU KOJICOAHUSIX
rpy3a Ha IpY>KUHE.

HaOmronenue pezonanca.
OnpeneneHue ycJIoBUi NPUMEHUMOCTH
MOJICIM MaTEMaTHYECKOTO MasTHUKA U
WJICIbHOTO MPY>KUHHOTO MasTHUKA.
Pemienre pacu€THbBIX 3a/1a4 C SIBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3MYECKON MOJIEITBIO

C MCITOJIb30BAaHMEM OCHOBHBIX 3aKOHOB U
dbopmyi o TeMe «MexaHuuecKue
KOJICOQHUS.

Pemenne kauecTBEHHBIX 3a/1a4,
TPeOYIOIMUX MPUMEHEHU S 3HAHU T

1o Teme «MexaHndecKue KoJIeOaHus .
OOBsiCHEHHE YCTPONCTBA M MIPUHITUTIA
JIEUCTBUSI METPOHOMA, YaCOB, Ka4eJIeH,
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MY3bIKAJIbHBIX HHCTPYMEHTOB,
ceiicmorpada.

Hcnons3zoBanue IT-texnonornii

pu paboTe ¢ TOMOTHUTETbHBIMH
MCTOYHUKAMU MH(GOPMALIMH IO TEME, UX
KPUTHUYECKUN aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

2.2

DeKTpOMarHUTHBIC
KOJIe0aHus

15

Koneb6arenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHbBIE KOJIeOaHUs

B UJIeaJIbHOM K0J1e0aTeTbHOM KOHTYE.
®opmyna Tomcona. CBsi3b aMIUTATY 1Bl
3apsiia KOHAEHCAaTopa C aMIUTUTYA0U
CUJIBI TOKA B KOJIEOATETbHOM KOHTYpE.
3aKOH COXpaHEHHUS SHEPTUU

B UJI€aJIbHOM KOJI€0AaTeTbHOM KOHTYDE.
3aTyxaroume eKTPOMarHuTHbIE
KoseOanus. BeiHy)1eHHBIC
3JIEKTPOMArHUTHbBIE KOJIeOaHNs.
[Tepemennsiit TOk. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTYTHOE U
JNEUCTBYIOLIEE 3HAUYECHUE CUITbI TOKA U
HaIPSDKEHUS TIPU pa3inaHonl Gpopme
3aBUCHUMOCTH IIEPEMEHHOIO TOKa

OT BPEMECHH.

CunycounnalbHbI IEPEMEHHBIN TOK.
Pe3uncrop, koHAEHCATOP U KaTylIKa
WHJIYKTUBHOCTH B LIETIH

[IpoBeneHNE KOCBEHHBIX U3MEPEHUN U
HCCIICIOBAHUS 3aBUCUMOCTEN
bU3MYEeCKUX BEJIMUMH MIPU U3yYCHUU
AIIEKTPOMArHUTHBIX KOJICOaHU U 1ieTeit
MEPEMEHHOTO TOKa.

OrnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpPeHUM (GPU3NUECKUX BETHYUUH.
OueHka rpaHul] NOTPEUIHOCTEN.
N3ydenue ycTpoiicTBa U pUHILIKAINA
nencTBus Tpanchopmaropa.
Hab6nronenue 2eKTpoMarHuTHOTO
pe30HaHca.

N3yuenne ocuumorpaMm
AJIEKTPOMArHUTHBIX KOJIeOaHUMH.
Peliennie pacu€THbIX 3a/1a4 C SBHO
3aJJaHHOU 1 HESIBHO 3aJITaHHOU
(hU3UYECKOM MOJIEITBIO

C HCIO0JIb30BAHHUEM OCHOBHBIX 3aKOHOB U
dbopmyn mo Teme «IIEKTPOMArHUTHBIC
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CHUHYCOMJAJIbHOTIO IEPEMEHHOIO TOKA.
Pe3onanc TokoB. Pezonanc
HaNPSIKCHNUM.

WneanbHblil TpaHchopmaTop.
[IpousBoacTBo, nepenaya u
NOTpeOJICHHE DIIEKTPUUECKON SHEPTHH.
DKOJIOTUYECKHUE PUCKU

MIPUA IPOU3BOJICTBE AIEKTPOIHEPTUH.
Kynberypa ucnonszoBanus
3JIEKTPOIHEPTUU B [IOBCEIHEBHOU
KU3ZHU.

TexHuyeckue ycTponcTa u
TE€XHOJIOTMYECKUE MPOLIECCHI:
3JIEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOTO TOKA, JINHUU
ANEKTpoIepeaad

KOJIEOAHUS.

Pemenne kadecTBEeHHBIX 3a/1a4,
TPeOYIOIUX MPUMEHEHUS 3HAHUM

0 TeMe «DJIEKTPOMarHUTHbIE
KOJICOaHUSAY.

CpaBHEeHHE MEXaHUUECKUX U
AJIEKTPOMArHUTHBIX KOJIEOaHUMN.
OOBsICHEHHE YCTPOMCTBA U IIPUHITUTIA
JEUCTBUS JIEKTPUUECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOTO TOKA, TUHUM
AJIEKTpoIepeaay.

OnpeneneHue yclIoBUi NPUMEHUMOCTH
MOJIEJIN HJI€aJTbHOTO K0Je0aTeILHOTO
KOHTYpa.

AHan3 ¥ oIleHKa MOCJICICTBUI
WCIIOJIb30BaHUS PA3IMYHBIX CIIOCOO0B
MIPOM3BOJICTBA AJIIEKTPOIHEPTUU

C IIO3UIIMH DKOJIOTHUECKOUN
0€301acCHOCTH; TPEACTaBICHUM

0 paIMoHaILHOM IIPHPOIOIIOIH30BAHUH
(B mporecce moAr0TOBKKM COOOIIICHHUI,
BBITIOJTHCHUH TPYIIITOBBIX IMTPOCKTOB)

2.3

Mexannueckue u
BJIEKTPOMArHUTHBIC
BOJTHBI

10

MexaHnyecKre BOJIHBI, YCIOBUS UX
pacnpoctpanenus. [lonepeunsie u
POAOJIbHBIE BOJIHBIL. [lepron, CKOpocTh
pacnupoCTpaHEHHUs U JJIMHA BOJIHBI.
CBoIICTBa MEXaHUYECKUX BOJIH:

Habmronenue oOpasoBaHus u
pacrnpoCTpaHEHUS MOTEPEUHBIX

¥ TIPOJIOJIBHBIX BOJIH, OTPAKCHUS U
pesoMIIeHUs, THTephEPEHLIUN

U TU(PaKIIU MEXaHUYECKUX BOJIH,
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OTpakeHue, MpeIOMIICHHE,
uHTepepeHIus U AUPpaKIus.

3Byk. CKOpOCTBh 3BYyKa. | pOMKOCTh
3ByKa. Beicota ToHa. TeMOp 3ByKa.
[IIymMoBoe 3arpsi3HeHUE OKpYyKarouen
Cpelbl.

DJIEKTPOMATrHUTHBIC BOJIHBI. Y CIIOBUS
U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHTalus BEKTOpOB

B-, E°, v— B YeKTPOMATHUTHOMH BOJIHE.
CBoiiCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTPAKEHUE, MPEIOMIICHHUE,
noJisipu3anus, tHTephepeHuus u
nudpakmys.

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

HpI/IHI_[I/IHBI pPaaruoOCBA3U U TCIICBUICHUA.

Pagmonokamusi.

DNEeKTPOMAarHUuTHOE 3arps3HEHUE
OKPYKarOUIEH CPEIBI.

TexHuyeckue ycTponcTsa u
IPaKTUYECKOE TPUMEHEHUE!
MYy3bIKaJIbHbIE HHCTPYMEHTBI, pajaap,
PaauoONIPUEMHUK, TEJIEBU30D, AHTCHHA,
tenedon, CBU-neus, ynprpazBykoBas
JUArHOCTUKA B TEXHUKE U MEIULINHE

aKyCTHYECKOTO PE30HAHCa, CBS3H
IPOMKOCTH 3BYKa M BBICOTHI TOHA

C aMIUTUTY0OU U 4aCTOTOM KOJeOaHUH.
N3ydeHne CBOMCTB yJbTpPa3ByKa U €0
IIPUMEHEHUSL.

Hccnenosanue cBONCTB
AIEKTPOMArHUTHBIX BOJH: OTPaXKEHUE,
MPEIIOMIICHUE, TTOJISIpU3alus,
nudpakiys, “HTepdepeHIus.
OOHapyxeHue nHPpPaKpacHOTo U
yIbTPA(PHOIECTOBOTO U3ITYUCHHI.
CpaBHEHHE MEXaHUYECKUX U
3JIEKTPOMArHUTHBIX BOJIH.
Onpenenenue ycaoBUid IPUMEHUMOCTH
MO/IEJIA TAPMOHUYECKOU BOJIHBI.
Peliennie kauecTBEHHBIX 3a]1a4,
TpeOYIOIIUX MPUMEHEHUS 3HAHUM

1o teme «MexaHn4eckue u
AIEKTPOMArHUTHBIE BOJHBI.
N3yuyeHne napamMeTpoB 3BYKOBOU
BOJIHBI.

N3ydenne pacipocTpaHEHUs 3BYKOBBIX
BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.
OObsiCHEHUE YCTPOMCTBA M MPUHIIUTIA
JEUCTBUS MY3bIKQJIbHBIX MHCTPYMEHTOB,
panapa, paIuonpuEMHIKA, TEIEBU30DA,
aHTeHHsbl, Teiedona, CBU-neun.
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OOBsicCHEHHE YIbTPa3ByKOBOU
JIMarHOCTHKH B TEXHUKE M MEIUIIMHE.
Hcnons3oBanue IT-Trexnonorui

pu paboTe ¢ TOMOTHUTETbHBIMH
HMCTOYHUKAMHU HH(GOPMAIIUU 110 TEME,
VX KPUTUYECKUM aHAJIM3 U OLICHKA
JIOCTOBEPHOCTH.

AHanu3 U OlleHKa MMOCIEICTBUN
ITYMOBOT'O Y JICKTPOMAarHuTHOTO
3arpsA3HEHUs OKPY Karolen cpe bl

C MO3UIUHN YKOJIOTHYECKOM
0€30I1aCHOCTH; TIPEICTABICHUI

0 palMoHaILHOM IPUPOAOTIOIH30BAHUN
(B poI1iecce moArOTOBKHM COOOIIICHHM,
BBITIOJTHEHUH TPYIIIIOBBIX ITPOCKTOB)

2.4

OnTtuka

25

[IpsAMonHEHOE pacTIpOCTpaHEHHE

CBETa B OJHOPOAHOM cpene. Jlyy cBera.

To4euyHbIll ICTOYHHK CBETA.
OtpaxeHune cBeTa. 3aKOHBI OTPAKEHUS
cera. [Toctpoenune nzodpaxkeHuit

B I10cKoM 3epkaie. Chepuueckue
3epKaja.

[Ipenomiienue cBeta. 3aKOHBI
npeaoMiieHus cBeTa. AOCOTIOTHBIN
MOKa3aTellb MPEJTOMIICHUS.
OTHOCHUTENBHBIN [T0Ka3aTEIh
npesomieHus. [10CTOSIHCTBO 4acTOTBI

HaOmronenrne onTUYecKux siBICHUH,
MIPOBEJICHNE KOCBEHHBIX U3MEPECHUH,
HUCCJIETIOBAHUS 3aBUCUMOCTEN
(bU3MYECKUX BEJIUYUH U OMBITOB

10 IPOBEPKE MPEJIOKEHHON TUITOTE3BI
MIpY U3YYEHUHU SIBIICHUH MTPEIIOMIICHUS
CBETA Ha IPaHMUILIE pa3lielia IBYX Cpel,
MIPEJIOMIICHHS CBETAa B COOMpArOIeH 1
pacCenBarOIIECH JMH3aX, BOJTHOBBIX
CBOMCTB CBeETa.

Habmtoienue nmoyiHoro BHyTPEHHETO
OTPaXEHHUsI, N3YUYECHHUE MOJICIN
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CBETA U COOTHOUIEHUE JUIMH BOJIH
IIPU [IEPEX0/I€ MOHOXPOMATUYECKOTO
CBETAa Uepe3 IpaHully pasziesia JByX
ONTHYECKHUX CPE.

Xon syuen B mpusme. Jlucnepcus ceera.
CnoxHbIi cocTaB Oenoro ceta. L{Ber.
[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHBIN yTOa NOJIHOTO
BHYTPEHHETO OTPAKEHHUSI.
Cobuparolye U paccenBarOIINe JTUH3bI.
Tonkas mH3a. POKYCHOE PaCCTOSTHUE U
ONTHYECKAsl CUJIa TOHKOM JIMH3BI.
3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS
TOHKOM c(heprUueCcKOil IMH3BI OT €€
Tr€OMETPUHU U OTHOCUTEIIBHOTO
MOKAa3aTess MPEIOMIICHUSI.

dopMysia TOHKOH JIMH3bL. Y BEIMYCHUE,
JABAEMOE JINH30M.

Xox ny4a, IpOLIEIEro JUH3Y MO
MPOU3BOJILHBIM YIJIOM K €€ TJIaBHOM
onrndeckou ocu. [loctpoenue
U300pKEHUI TOYKH U OTpe3Ka MpsIMOi
B COOMPAIOIINX U PACCEUBAIOIITUX
JMH3aX U UX CUCTEMaXx.

Onrtuueckue npubopsl. Pazperaromnias
crocoOHOCTH. [ '11a3 Kak onTuyeckas
cucrema.

CBETOBOJA.

[Tonyuenue n300pakeHMs B CUCTEME
U3 IJIOCKOTO 3€pKajia U JIMH3BI,

B CUCTEME U3 JIBYX JIUH3.
KoHcTpynpoBaHue TeIeCKOMUYECKUX
CUCTEM.

N3ydenne nossgpusalvu CBETa,
OTPaXEHHOT'O OT MOBEPXHOCTH
JIMRJIEKTPUKA, U3YUCHHE
uHTephEPEHITNH JTa3ePHOTO U3TYyUSHUS
Ha JIBYX IIEJISIX.

[Tonydenue crieKTpa u3J1y4yeHus
CBETOJMOAA IIPU MOMOIIHU
TU(PaKIIMOHHON PEIIETKH.

Pemienne pacu€THbIX 3a/1a4 C IBHO
3aJJaHHOW U HESBHO 3a/IaHHOM
(hU3UIECKON MOJICITBIO

C UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyi o Teme «OnTUKaY.

Peliennie kauecTBEHHBIX 3a]1a4,
TPeOYIOIMUX MPUMEHEHU S 3HAHU T

1o TeMe «OnTukay.

[TocTpoenue u pacuét n3o0paxeHuil,
CO3/IaBaEMBIX IJIOCKUM 3€PKaJIOM,
TOHKOW JIMH30M.

Ornpenenenue yclioBHil IPUMEHUMOCTH
MOJIEIN TOHKOM JTMH3bI; TPAHUI]
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[Ipenens TPUMEHUMOCTH
TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. UHTepdepenius
cBeta. KorepeHTHbIE HCTOYHUKH.

VY caoBus HaOMIOAECHUS MAKCUMYMOB U
MUHAMYMOB B UHTEPHEPEHITMOHHON
KApTHUHE OT JIBYX KOT€PEHTHBIX
HMCTOYHUKOB. [IpuMephI KilacCHYeCcKux
UHTEPPEPEHIIMOHHBIX CXEM.
Hudpakuus ceera. udpakunonHas
peméTrka. Y ciioBre HaOIIOAeHUS
[JIABHBIX MAKCUMYMOB MPH MaJICHUH
MOHOXPOMATHYECKOIO CBETA

Ha TUGPAKIIMOHHYIO PEHIETKY .
[Tongapu3zanus ceera.

TexHuueckne yCTporucTBa U
TE€XHOJIOTUYECKHE MPOIIECCHI: OUKH,
JyTia, IepUcKo, GoToarnrapar,
MHUKPOCKOTI, TPOCKIIMOHHBIN anmnapar,
MPOCBETIECHUE ONTUKH, BOJIOKOHHAS
onTHKa, TU(PaKIIMOHHAS PEIIETKA

MIPUMEHUMOCTH T€OMETPUIECKOM
OTITHKH.

OObsicHeHHE 0COOEHHOCTEHN MPOTEKAHUS
ONITHYCCKUX SIBJICHUN: HHTEP(DEPEHITNH,
T paKIum, TUCTIEPCUH, TIOJTHOTO
BHYTPEHHETO OTPaKCHUSI.

OObscHeHNE yCTPOUCTBA U MPUHITUTIA
JEUCTBUS OYKOB, JIYIIBI, IEPUCKOIIA,
dboToanmnapara, MUKPOCKOTIA,
MPOEKIIMOHHOTO anmnapara,
TUu(PaKIIMOHHON PEIETKH, BOJIOKOHHOMN
OIITHKH.

OOBbscHEHUE TPOCBETIICHUS ONITUKH.
PaboTa B rpynmax mpu o0CyXaeHun
BOTIPOCOB MEXKIIPEIMETHOTO XapaKkTepa
(manpumep, o Teme «CBETOBBIC
SIBJICHUS B IIPUPOJIEY )

Hroro no pazaeny

60

Pa3znen 3. OcHOBBI clIeIIHAIbHOI TEOPUH OTHOCUTEIbHOCTH (1asee - CTO)

3.1

OcHOBBI
CIIELHMAIIBHON TEOPUU
OTHOCUTEIBHOCTH

5

I'paHu1bl TPUMEHUMOCTH KJIACCUYECKOU
MexaHuKU. [TocTynarsl cienuanbHON
TEOPHUH OTHOCUTEIILHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOM

[IpoBeneHre KOCBEHHBIX U3MEPEHUN
UMITYJIbCA U SHEPTUU PETSITUBUCTCKUX
gactull (1o ¢potorpadusiMm TpeKoB
3apsHKEHHBIX YaCTHUI] B MATHUTHOM
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untepBal. [IpeobpazoBanus Jlopenna.
YcnoBre NPUYNHHOCTH.
OTHOCUTENBHOCTh OAHOBPEMEHHOCTH.
3ameyieHue BpEMEHHU U COKpaleHUE
JUTHHBI.

DHEPrusi ¥ UMITYJIbC PEIITUBUCTCKOMN
YaCTHUIBI.

CBs13b MacChl € 3HEPIUEN U UMITYJIBCOM
PENATUBUCTCKON YaCTULIbI. DHEPIUS
IIOKOSI.

TexHuyeckue ycTponcTa u
TEXHOJIOTUYECKUE ITPOLIECCHI:
CITyTHUKOBBIE TPUEMHUKH, YCKOPHUTEIN

oJje).

AHanu3 u onucanue QU3NIECKUX
SABJICHUH C UCITOJIb30BAHUEM MIOCTYJIATOB
CIIELIMAJIbHOW TEOPUU OTHOCUTEIBHOCTH.
OObsicHEeHUE PUHIINIA IEHCTBUS
CITyTHUKOBBIX MPUEMHHKOB,
YCKOPUTENIEH 3apSKEHHBIX YaCTHUIL

3apsHKEHHBIX YaCTHII

Hroro no pazneny 3)

Pa3nen 4. KBantoBasi pu3uka

4.1 Kopnyckyssapno- 15 PaBHOBECHOE TEIIIOBOE M3TyYEHHUE IIpoBeneHre KOCBEHHBIX U3MEPEHHU,
BOJIHOBOM Jyaiu3M (u3mydeHue abCOMOTHO YEPHOTO TEJIa). | UCCIIETOBAHUS 3aBUCUMOCTEN MEXKIY

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

®DoTOHBI. DHEPTHUS U UMITYJIBC (DOTOHA.
dotodrddext. OnbiThl A.I'. CToNeTona.
3akonbl hoTodddexra. YpaBHeHUE
OitHmmTeitHa 11 hoTodddexra.
«Kpacnas rpanuna» dhotodrddexra.
JlaBnenue cBeTa (B 4aCTHOCTH,
JaBJICHHE CBETA Ha aOCOFOTHO

(bU3NYECKUMU BEIMYMHAMHU

py U3y4deHuu siBnieHus hotorddekra.
OnpenencHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX NOTPEIIHOCTEN
M3MEPEHUN (PU3HYECCKUX BEIIMYHH.
O1ieHKa TpaHull MOTPEUTHOCTEM.
Pemienune pacu€THbIX 3a1a4 € IBHO
3aJITaHHOM U HESIBHO 3a/ITaHHON
(bU3UIECKOM MOJIEITBIO
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MTOTJIONIAOIIYIO U A0COTIOTHO
OTPAXKAIOITYIO MOBEPXHOCTH). OTBITHI
I1.H. JIeGenena.

BonHoBsIe cBOlICTBa YacTUll. BoaHbI
ne bpoius. [Inuna BonHb Ae bpois u
pasMepbl 001aCTH JIOKATU3AIAH
JOBIKYLIEHCS YaCTULIBI.
KopmyckyisspHO-BOTHOBOM AyallU3M.

Judpakuus 2JIeKTPOHOB Ha KpUCTaJIax.

Cneuuduka u3sMepeHuii B MUKPOMHUPE.
CooTHollIeHUsI HEOTIpeAeIEHHOCTEN
I'eitzenOepra.

TexHuueckue yCcTpoucTsa u
TEXHOJIOTUYECKHUE TIPOIIECCHI:
CHEKTPOMETP, (HOTOIIEMEHT,
boTOATYHK, TYHHEIbHBIH MUKPOCKOIL,
COJIHEUHas OaTapesi, CBeTOAUO]

C UCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «KBaHTOBBIC
SIBJICHUS.

Pemienne kauecTBEHHBIX 3aj1a4,
TPeOYIOIUX MPUMEHEHUS 3HAHUM

o TeMe «KBaHTOBBIE SIBICHUS.
Ornpenenenue ycaoBAd IPUMEHUMOCTH
KBAaHTOBOM MOJIEJIA CBETA.

AHanu3 KBaHTOBBIX MPOIIECCOB

C HCMOJIb30BAHUEM YypaBHEHUS
OlinmTerHa 1a Gporoaddekra,
MIPUHITUIIA COOTHOIICHUH
HeonpenenénHoctu I'eiizenOepra.
OOBbsicHeHUE PUHITUIIA IEHCTBUS
CIIeKTpoMeTpa, (PoTorIeMEeHTa,
dboToaaTuNKa, TYHHEIHLHOTO
MHUKPOCKOIIa, COJTHEUHOM OaTapeu,
CBETOMO/IA.

Hcnonp3oBanue [T-rexnonorui

IIpH pabOoTE ¢ TOMOTHUTEILHBIMU
HMCTOYHUKAMHU HH(GOPMAIIUH 110 TEME,
X KPUTUYECKUM aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka atoma

OMBITHI IO UCCIEOBAHUIO CTPOCHUS
atoma. [ImanerapHas Mmoens aToma
Pesepdopna.

[Toctynarel bopa. U3nyuenue u

OmpeneneHre UIMHBI BOJHBI J1a3ePHOTO
U3JTy9CHUSI.

Habmoienue auHeyaThIX CIEKTPOB.
HccnenoBanue CriekTpa pa3pekeHHOTO
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norjolieHrue GOTOHOB MPH MEPEX0Ie
aToMa ¢ OJIHOTO YPOBHSI DHEPTUH

Ha JIPYTOW.

Bunpi cnexktpos. CriekTp ypoBHEN
SHEPruu aToMa BOJAOPO/IA.
CHoHTaHHOE U BBIHYKJIEHHOE
u3iydeHue cera. Jlasep.
TexHuueckue yCcTpoucTsa u
TE€XHOJIOTUYECKUE ITPOLIECCHI:
CHEKTpaIbHBIN aHAINU3 (CIEKTPOCKOM),
Ja3ep, KBAaHTOBBI KOMIIBIOTED

aTOMapHOTO BOJIOPO/Ia U U3MEPEHUE
nocTossHHON PunOepra.

N3ydenue ycTponcTBa v AEUCTBUS
CYETYMKA HOHU3UPYIOITUX YACTHII.
OrnpeneneHue ycaoBUl IPUMEHUMOCTH
Mozenu atoma Pesepdopaa.
OOBsicHeHWE PUHIUIIA IEHCTBUS
CIIEKTPOCKOTIA, JIa3epa, KBAaHTOBOTO
KOMITbIOTEPA.

AHanu3 KBaHTOBBIX ITPOLECCOB

Ha OCHOBE MIEPBOr0 1 BTOPOTO
noctyJsiatoB bopa

4.3

du3uka aTOMHOTO
aapa u
AJIEMEHTAPHBIX
JACTHI]

Hyxnonnas mozens siapa ['eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe
yucio saapa. U3otomsl.
PamnoaktuBHOCTE. Anbha-pacra.
DNEeKTPOHHBINA U MO3UTPOHHBIN OeTa-
pacnaz. I'amma-usiyyeHue.

3aKOH paJMOaKTUBHOIO pacnaja.
PannoakTuBHBIE H30TOMNBI B PUPOJE.
CBOMCTBa MOHU3HUPYIOLIETO U3ITYYEHHUS.
BinsiHME paguoaKTUBHOCTH Ha JKUBBIE
opranusmbl. EcrecTBeHHBI QOH
u3iydyenus. /lozumerpus.

DHeprus CBsA3U HYKJIOHOB B SIJIPE.
Snepusie cuibl. [ledext maccsl sapa.
SnepHble peakuuu. JleneHne u CUHTE3

IIpoBeneHne usmepeHuin
paaroaKTUBHOTO (OoHA

C UCTIOJIb30BaHUEM JIO3UMETPA U
HCCIIEIOBaHUE TPEKOB YaCTHI]

(o roToBBIM oTOTpadusIM).
N3yueHune moriomneHus OeTa-4acTuIl
ATFOMUHHEM.

Omnpenenenre yCiaoBUi IPUMEHUMOCTH
MOJIEJI aTOMHOTO sIpa.

AHanM3 U ONMCaHue SAEPHBIX PEeaKIuit
C UCTIOJIh30BAaHUEM TOHSITUN MacCOBOE
YHCJIO U 3apsi siApa, DHEPTHUs CBA3U
Aapa, 3aKOHOB COXpaHEHHUs 3apsja,
MacCOBOTO YHCIIA ¥ SHEPTHUH B SIECPHBIX
peakImsixX, 3aKOHa PaIOAKTHBHOTO
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anep. Snepusie peaktopsl. [Ipodiiembl
YIPaBISIEMOT0 TEPMOSAEPHOTO CUHTES3A.
DKOJIOTUYECKUE ACTIEKThI Pa3BUTHUS
SAJIEPHON SHEPTETUKH.

Metoabl pEruCTpaLi U UCCIEA0BAHUS
AJIEMEHTAPHBIX YaCTHUL.
OyHIaMEHTAIBHBIE B3AUMOACHCTBUS.
bapuonbl, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtangapTHOU
Mozenu. KBapk-TirooHHas MOJEIb
aZpOHOB.

®u3suka 3a npenenamu CTaHaapTHOU
Mogenu. TéMHas maTtepust U1 TEMHAs
JHEPIHUs.

EnuncTBO hrzmveckoit KapTUHBI MUpa.
TexHuyeckue yCTponcTBa U
TEXHOJIOTUYECKUE ITPOLIECCHI: JO3UMETP,
kamepa BusnbcoHa, iAepHbIA PEAKTop,
TEPMOSIAEPHBIN PEAKTOP, ATOMHAS
6omM0Oa, MarHUTHO-PE30HAHCHAS
ToMorpadus

pacnaja.

OObsicCHEHUE TPUHITUTIA JCHCTBUS
JI0O3UMETpa, KaMepbl BunbcoHa,
SJIEPHOTO peakTopa, TEPMOSIEPHOTO
peakTopa, aTOMHOM 60MOBI, MArHUTHO-
PE30HaHCHOM ToMorpaduu.

AHanu3 1 olleHKa BIUSHUS
PaIMOAKTUBHOCTH Ha KUBHIC
OpTaHU3MBbI, & TAK)KE TIOCICACTBUN
Pa3BUTHUSA SIICPHON SHEPTETUKH

C MO3UIMHN KOJOTHUECKOU
0€301acHOCTH; TPEACTaBICHUM

0 pPaIMOHAIBFHOM IIPUPOIOTIOTH30BAHUHT
(B mIporiecce moATOTOBKH COOOIICHHH,
BBITIOJTHCHUS TPYIIIIOBBIX MPOCKTOB)

Hroro no pazaeny

25

Paznen 5. DjieMeHTHI aCTPOH

OMHHM U ACTPOPU3UKH

5.1

DNeMEHThI
aCTPOHOMUHU U
acTpou3uKu

12

DTarbl pa3BUTHS aCTPOHOMUM.
[IpukitaHOE U MUPOBO33PEHUECKOE
3HaueHUe aCTPOHOMUU. [ [pUMEeHNMOCTH
3aKOHOB (PUBHKH I OOBSICHEHUS

Habmonenue 38€3aH0r0 HEba
HEBOOPYKEHHBIM IJ1a30M

C UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH TS ONPEETICHUS
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MPUPOJIbI KOCMUYECKUX OOBEKTOB.
Metoabl aCTpOHOMHYECKUX
uccinenoBannii. CoBpeMEHHbIE
ONTUYECKUE TEJIECKOIIBI,
PaaNOTENECKOIbI, BHEATMOChEepHast
ACTPOHOMMUSL.

Bun 3Bé3nnoro He6a. Co3Be3aus, apKue
3BE3/1bl, IIJIAHETHI, UX BUAMMOE
JIBUKEHUE.

CoinHeuHas cucrema.

Counnne. CoslHEUHAsA AKTUBHOCTb.
UcTtounuk sneprum CoJiHIa U 3BE3].
3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
Jlnarpamma «CIEeKTpaJIbHBIN KJIacc —
CBETHUMOCTbB». 3BE3/IbI ITTABHOM
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD
«Macca— CBETUMOCTb» JJIsl 3BE3]T
TJIABHOM MOCJEI0BATENbHOCTH.
BuyTpeHHee ctpoenue 3BE3.
CoBpeMeHHbIE MTPEACTABICHHUS

0 MPOUCXOXKIACHUU U 3BOJIIOIINKU CoTHIIA
U 3BE3]1. DTambl )KU3HU 3BE3I.
Muineunsin [1yTe — Hama ["anakTuka.
[Tonoxxenue u nmwxenune CoirHia

B [ anaktuke. TUIbl raJakTUK.
Paguoramaktuku u kBazapel. YépHbie
JBIPBI B SiIpax rajaakTUK.

MOJIOKEHUSI HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3ans CeBEpHOro NoJyIapus 1
APKUE 3BE3BL.

Habmoenue B reneckon JIyHsl, Mi1aHeT,
TYMaHHOCTEW U 3BE3HBIX CKOTUICHUM.
VYyactue B JMCKYCCHH O POJIU
ACTPOHOMMH B COBPEMEHHON KapTHUHE
MHPA, B IPAKTUYECKOU AEATEIBHOCTH
YEJIOBEKA U TAJIbHEUIIIEM HAYy4HO-
TEXHUYECKOM Pa3BUTHH.

[TonroroBka cooO1IeHNN O METOIAX
ITOJTYYEHHUS HAYYHBIX ACTPOHOMUYECKUX
3HAHUU, OTKPBITUSAX B COBPEMEHHOM
ACTPOHOMUU.

[IprMeHeHne OCHOBOMIOJIATAFOIINX
ACTPOHOMMYECKUX ITOHSATHUN, 3aKOHOB U
TEOpUH AJIs aHAJIU3a U O0OBICHEHUS
(bu3MYECKUX MPOLECCOB, MPOUCXOASIIINX
B 3B€3/1aX, B 3BE3/IHBIX CUCTEMAX,

B MEXTAIAKTUYECKOU CpeE, ABUKECHUS
HEOECHBIX TeJ, IBOJIIOLIMU 3BE3] U
Bcenennon
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Bcenennas. Paciiupenne BeenenHonu.
3akon Xa060mna. Pazberanue rajakTuk.
Teopus bosbioro B3peiBa. PenukroBoe
W3JIy4YCHHUE.

MacmrabHas cTpykTypa BeeneHHoM.
MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUHT

Hroro no pazneny 12

Pa3nes 6. @®u3nyeckuii NPAKTHKYM

6.1 PusndecKkuit 16 Crioco0bl u3MepeHus PU3nIecKux [TpoBeneHne KOCBEHHBIX U3MEPEHUI,
MPAKTUKYM BEJIMYMH C UCMOJIb30BAHUEM HCCJIEIOBAHUI 3aBUCUMOCTEN
aHAJIOTOBBIX U LIU(PPOBBIX (bu3NYECKUX BEJIMYMH, IPOBEPKA
U3MEPUTETBHBIX TPUOOPOB U MPEAJIOKEHHBIX TUIIOTE3 (BBIOOP
KOMIBIOTEPHBIX JaTYNKOBBIX CUCTEM. u3 paboT, ONMMCAHHBIX B TEMAaTHYECKHUX
AOCOIOTHBIE U OTHOCUTEIILHBIE pazzenax « Y Y4eHU4eCKui SKCIIepPUMEHT,
HOTPELIHOCTH U3MEPEHUH (pU3NUecKux | 1abopaTopHbIe pabOThI, TPAKTHKYM)))
BesiMurH. OlIeHKa TpaHull
MIOTPENTHOCTEN
Hroro mo pazneny 16
Pazngen 7. O6o0maroiee noBTopeHmne
7.1 Cucremaruzanus u 15 O06o01eHne 1 cucTeMaTH3aIus VYyacTue B AUCKYCCUH O posik (PU3UKU U
00001IeHNEe coJiep KaHus pa3zAciioB Kypca aCTPOHOMUHU B PA3IMYHBIX cepax
MPEIMETHOTO «Mexanukay, «MonekynspHas Gu3nka | ASSITEIbHOCTH YeJIOBEKa.
COZCPIKaHHU U OIIbITA Y TEPMOJIUHAMUKA), [ToaroToBka cooOuIeHUH 0 MecTe
NESITeNIbHOCTH, «InexTpoauHaMukay, «Konedanus u bu3znyecKoil KapTUHBI MUpA B Py
pUOOPETEHHOTO BOJIHBI», « OCHOBBI CIIEIIUAIBHOM TEOPUHU | COBPEMEHHBIX IIPEJICTaBICHUN
IpU U3yYE€HUU Kypca OTHOCHUTENIbHOCTHY, «KBaHTOBas O MPUPOJIE.
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¢buszukm 10-11
KJIaCCOB

busnkay, « A1eMeHTbl ACTPOHOMUHU U
acTpOU3UKI.

Ponb ¢puzuku u actpoHoMun

B 9KOHOMUYECKOW, TEXHOJIOTHYECKOM,
COITMAJILHOM M ATUYECKOU cepax
NEATEIIBHOCTH YeJI0OBEKA, POJb U MECTO
(U3HKU U aCTPOHOMHUH B COBPEMEHHOM
HAay4YHOUW KapTUHE MHPA, 3HAUEHUE
onucaTelIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHON U IPOrHOCTUYECKON
byHKuMl Puzndeckoit Teopuu, poib
(¢u3nueckoil Teopur B POPMUPOBAHUU
MPEICTaBIICHU O PU3NUYECKON KapTHHE
MHUpa, MECTO (PU3UUECKON KapTHUHBI
MHUpa B OOLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEICTAaBICHUI
0 MPUPOE

BrinonHneHnne yueOHbIX 3aJaHUMA,
JIEMOHCTPUPYIOIIUX OCBOCHHUE
OCHOBHBIX TIOHATHH, (PU3NIECKUX
BEJINYMH U 3aKOHOB Kypca ¢uszuku 10—
11 xnaccos

Hroro no pazaeny 15
PezepBHoe Bpemst 10
OBIIEE KOJIMYECTBO 170
YACOB I10 ITPOI'PAMME
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