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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydye6Horo npeamera «®uznkay, npeHa3Haue€HHast 171 U3y4eHUs Ha yPOBHE
cpenHero obmero oopazoBanus Ha napayiessix 10-11-x kmaccoB, cocraBieHa ¢ yuérom Konmeniuu
npenojaBaHus ydeOHoro mnpenMera «®Pusumka» B 00pa3oBaTeNbHBIX OpraHusanusx Poccuiickoit
®denepanii Ha OCHOBE CJIEIYIOIUX HOPMATUBHBIX aKTOB U JIOKYMEHTOB:

- @epepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 ob6pazoBanuu B Poccuiickoi
denepauuny;

- @enepanbHOr0 TIOCYAApCTBEHHOIO  00pa30BaTEILHOTO  CTaHAApTa CpPEJHEro  oOIuero
o0pa3oBaHMsl, YTBEPKAEHHBIM MprKa3zoM MunucrepcTBa npocsemienust PO ot 17.05.2012 Ne 413;

- @denepanbHO 00pa30BaTEILHON MPOTrPaMMON CpeTHEro oOIIero oOpa3oBaHus, YTBEPKIEHHON
npukazoM Munucrepcrsa npocseuieHuss PO ot 18.05.2023 Ne 371;

- Ilonoxenuss o ¢dopmax, NEPUOAMYHOCTH, MOPSJIKE TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEXYTOYHOH arrectanuu ooydarommxcs B MBOY rumuazus Ne 1;

- [lonoxeHust 0 BHYTpEHHEH CUCTEME OIICHKU KadecTBa oOpa3oBanus B MbOY rumnazust Ne 1.

Pabouas mporpamma yueOHOro mnpeamera «®Pusmka» paspaboraHa ¢ yd€roMm paboueit
nporpaMMbl BocnuTaHus. CBs3b paboyeil mporpaMMbl € MPOrpaMMOM BOCHHMTaHUS OTpakeHa B
nyHkTe «Bocnurtanue oOyuwaromuxcsi cpeAcTBaMu ydeOHoro mpeamera» pasnena «lloscHurenbHas
3alHMCKa» U OCYIECTBIISIETCS B IPOLIECCE AJOCTHXKEHUS ITIAHUPYEMBIX JIMYHOCTHBIX PE3YJIbTAaTOB.

[Tporpamma mo ¢Qusmke ompenenser 00s3aTeNbHOE NMPEIMETHOE COJIEp)KaHHe, YCTaHABINBACT
PEKOMEHYeMYI0 IOCJeI0BaTeIbHOCTh M3Y4YEHHS TEM M pa3/esioB Yy4eOHOro ImpeaMmera ¢ y4éToMm
MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBsA3€H, JIOTUKM Y4eOHOro Ipolecca, BO3PACTHBIX
ocobeHHocTell oOywaromuxcs. [Iporpamma no ¢usuke 1a€r mpeacTaBieHHE O LEISIX, COJEpKaHUU,
o0mieli cTpaTeruy 00y4YeHHs, BOCIIUTAHUS HPA3BUTHS O0YJAIOUINXCS CPEACTBAMU YI€OHOTO MpeIMeTa
«Du3nKa» Ha YIIIyOJIEHHOM YPOBHE.

N3yuenne Kypca GU3MKH yOIyOJNEHHOTO  YpOBHS — TO3BOJISIET  PEANM30BaTh  3a/1a4d
npoeCCHOHATIPHONM OpUEHTAllMM, HAIMPaBJIE€HO Ha CO3JaHUE YCIOBUM JUId MPOSBICHHUS CBOMX
MHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH KaKIbIM 00YUJaIOMIMMCS, KOTOPhIE HEOOXOAMMBI JIJIs
IPOJOJDKEHHUs 00pa3oBaHMs B OpraHu3alUsaX Npo(ecCHOHAIHBOrO 00pa3oBaHUs 10 Pa3JIMYHBIM
(U3UKO-TEXHUYECKUM U MH)KEHEPHBIM CHEIUAIbHOCTSIM.

B mporpamme no ¢uznke onpeaenstoTcs MIaHUPyEeMble pe3yabTaThl OCBOCHUSKYpca (GU3UKU Ha
ypoBHE cpeaHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE, MeETallpeIMETHbIE, IpeJIMETHbIe (Ha
yriyonéHHoM ypoBHe). HayuHo-meTomosnorndeckoil OCHOBOW Juisl pa3paOOTKM TpeOoBaHMH K
JUYHOCTHBIM, METANpPEIMETHBIM U IIPEAMETHBIM pe3yJbTaTaM 00y4YaroLIUXCsl, OCBOMBIIUX MPOTPAMMy
o (u3rke Ha ypoBHE CpeHEro 001Iero oopa3oBaHus Ha YIiyOJIEHHOM YpOBHE, SIBJISIETCS CHCTEMHO-
JESATEIIBHOCTHBIN TIOIXO/.

[IporpaMMma 1o gu3uke BKJIIOYAET: IUIAaHUPYEMBIE PE3YIIbTAThl OCBOEHUS Kypca (PM3UKH Ha YIITyOJIEHHOM
YPOBHE, B TOM UUCJI€ TIPEAMETHBIEC PE3yJIbTaThl MO ToAaM OOyuYeHHs; Coep)KaHue y4eOHOro mpeaMera
«®Pu3ukay 1o rojgaM oOy4eHHUs;TEMaTHIECKOE TUTAHUPOBAHUE 10 roj1aM 00yUeHUsI.

dusmnka Kak Hayka o Hambojee OOLIMX 3aKOHAX MPHUPOABI, BBICTYHAass B KayecTBe y4eOHOTro
npeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HaHUN 00 OKpy)KalolleM MHpeE.
HIkonbHBIA Kypc (HU3UKH — CHCTEMOOOpa3yroUIUii Ui €CTeCTBeHHHAYYHBIX y4eOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUecKHe 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB M SBJICHUM, M3y4aeMbIX XUMHEH,
Ouonoruelt, ¢gusnueckoil reorpadueit u actpoHomueil. Vcnonab3oBaHue M aKTHMBHOE NPUMEHEHUE
bu3znyecKuX 3HaAHUM ONMpeAeNuiIo XapakTep U OypHOe pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTUH B cdepe
DHEPreTHKH, TPAaHCIOpPTa, OCBOEHHUS KOCMOCA, IIOJIyYEHHsS HOBBIX MAaTEpUAJOB C 3aJaHHBIMU
cBoiictBamu. M3ydyeHue (puU3MKU BHOCUT OCHOBHOM BKJIag B (OPMUPOBAHUE €CTECTBEHHOHAYUHOM
KapTUHBl MHUpa oOydJaromerocs, B (OpMUPOBaHHE YMEHUN NPUMEHITh HAyYHBIH METO/ MMO3HAHMS
IIPY BBIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

B ocHoBy kypca (u3MKu Ha YpoBHE cpeaHero oOmiero oOpa3oBaHUsl MOJOXKEH psa HAEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €0 OCTPOEHUSI.

Hoen yerocmnocmu. B cOOTBETCTBUU € HEH KypC SBIIACTCS JIOTMYECKH 3aBEPIIEHHBIM, OH COJICPIKUT
MaTepuai M3 BCEX pa3/enoB (U3MKH, BKIIOYAET KaK BOMPOCHl KJIACCHYECKOM, TaK U COBPEMEHHOM
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bu3uKH.

Hoesn zenepanuszayuu. B cooTBeTCTBMM ¢ HeW MaTepuan Kypca (U3MKH OOBEAMHEH BOKPYT
¢usnueckux teopuil. Benymmm B Kypce siBisiercss (OpMHUPOBaHME NPEACTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTE€PUH, BELLIECTBE U MOJIE.

Hoesa cymanumapuzayuu. EE peannszaunus npeamnosnaracT HUCHOJIb30BAHHE TI'yMaHHTApHOI'O
MOTEHIMana (GU3NYECKON HAyKH, OCMBICICHUE CBS3M PAa3BUTHUS (DU3WKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU U 3KOJIOIMYECKMMHU IIPOOIeMaMHu.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢usuky yriayOia€HHOrO ypoBHS  mpejmosaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKMX U TEXHOJIOTMYECKUX NMPHIIOKEHUH M3y4EHHBIX TEOpUH
u 3akoHOB. Ilpu 3TOM paccmaTpuBarOTCS Ha ypOBHE OOIIMX MPEJCTABICHUH M COBPEMEHHBIC
TE€XHUYECKHUE YCTPOUCTBA, U TEXHOJOTHH.

Hoea rkonozusayuu peann3yeTcs MOCPEICTBOM BBEICHHS 3JIEMEHTOB COJACPXKAHMUSA, MOCBAIIEHHBIX
9KOJIOTUYECKUM  Ipo0jeMaM  COBPEMEHHOCTH,  KOTOpbI€  CBS3aHBI C PA3BUTHEM TEXHUKHU U
TEXHOJIOTUH, a Takke 00CYXIEeHUS MPOOIEM PAIlMOHAIBHOTO MPUPOIONIOIB30BAHUS M KOJIOTHYECKON
0€30MacHOCTH.

OcBoeHue cojaepkaHusi NPOrpaMMbl 1O (PHU3HMKE JODKHO OBITH IMOCTPOEHO HA MPUHIIMIIAX
CHUCTEMHO-/IEATENIbHOCTHOr0 noaxona. [lnga ¢usuku peanusanus 3TUX NPUHIMIIOB Oa3upyeTcs: Ha
UCTIOJIB30BAaHUM CAMOCTOSITENIFHOTO SKCIIEPUMEHTA KaK IMOCTOSIHHO JACWCTBYIOWIETO (hakTopa y4eOHOTO
nponecca. Jlnst  yrmyOn€HHOro ypoBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOIO — YUYEHHYECKOTro
AKCIIEPUMEHTA, BKIIOYAIONIETO (PPOHTAIBHBIC YICHUYECKHE OTBITHI IPH U3YYEHUH HOBOTO MaTepHaa,
nabopaTtopHble paboThl W paboThl mpakTukyma. [Ipy 3TOM BO3MOXKHBI JiBa cllocoba peanu3aluu
¢u3mveckoro mpakTHKymMa. B mepBoM ciydyae mpakTukym mpoBoaurTcs ubo B koHie 10 m 11
KJIaCCOB, MO0 MOCJIE IEPBOro U BTOPOI'O MOIYTOAUi B KaXKJIOM U3 3TUX Ki1accoB. Bropoii cnocob — 310
UHTErpanus paboT NMpakTUKyMa B CHCTEMY JaOOpaTOPHBIX PadOT, KOTOPHIE MPOBOJSATCS B MPOLIECCE
u3ydeHus paszzena (temsl). [Ipu 3Tom mox paboTamMu HMpakTHKyMa IIOHUMAeTCs CaMOCTOSATEIbHOE
UCCJIC/IOBAHUE,  KOTOPOE€  TMPOBOJUTCS MO PYKOBOACTBY CBEPHYTOro, 000OMmIEHHOrO BUIa 0€3
HOLIaroBOM MHCTPYKIUH.

B mporpamme mo ¢usmke cucTeMa YYEHHYECKOTO HIKCIEpUMEHTa, JTa0OpaToOpHBIX paboT U
IPaKTUKyMa IpeJCTaBlIeHa €IUWHBIM IepedHeM. BplOop TeMaTuKu Ui 3THX BUJOB YUYEHHYECKUX
NPaKTUYECKUX paboOT OCYIIECTBISIETCS yYaCTHUKAMH OOpa30BaTENBHOTO TIpoIecca HWCXOIs U3
0COOEHHOCTEH MOYpOYHOro TIUIAHMPOBAHHS M OCHaIleHuss kaOuHera Qusuku. Ilpu sToM
o0ecrieuynBaeTCst OBNaIeHNUE 00YJaIONIMMHUCS YMEHUSMH IPOBOJUTH TPSIMBIE M KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHMUST 3aBUCUMOCTEH  (PU3MUECKMX BEJIMYMH UM IIOCTAHOBKY OIBITOB IO IPOBEpPKE
NIPEJUIOKEHHBIX THITOTE3.

Bosnbiioe BHMMaHue yemseTcs PeLIeHnIo pacy€THBIX U KaueCTBEHHBIX 3afad. [Ipu aToM ams
pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIFOTCS 33/1a4M C SIBHO 3a/IaHHOW M HESIBHO 3a/IaHHON (hr3HyecKoit
MO/IEJIBIO, TO3BOJISIONINE TPUMEHATh U3yUSHHbIE 3aKOHBIM 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zesa
Kypca, Tak ¥ HHTETpUPYsI IPIMEHEHNE 3HAHUI 13 pa3HbIX pa3/enoB. /i kKauecTBEHHBIX 3a1a4
IPUOPHUTETOM SIBIISIOTCS 33/1aHUsTHA  00bSICHEHUE/TIpe/ICKa3aHue MPOTEKaHUsl (PU3NYECKUX
SBIICHUIA ¥ TPOIECCOBB OKPYXKAIOIIEH KU3HH, TpeOyromue BIOopa (pr3mdecKor MO s
CUTYalluM IPAKTUKO-OPUEHTHUPOBAHHOTIO XapakTepa. B coorBeTcTBHU € TpeboBanusamMu GI'OC COO k
MaTepUaIbHO-TEXHUYECKOMYOOECIIEUeHUIO y4eOHOr0 Impolecca Kypc GU3NKU yriayOnEHHOTO YPOBHS
Ha YpOBHECpeIHEero o011ero oopa3oBaHus JOKEH U3Y4aThCsl B YCIOBUAX MTPEIMETHOTO KabuHeTa. B
KaOuHeTe (PU3MKU JOJDKHO OBITH HEOOXOAMMOE J1abopaTopHOE O0OpYyIOBAaHUEHJSI BBINOJHEHUS
yKa3aHHBIX B IporpamMme IO (HU3UKE YUYEHHYECKUX OIIbITOB,JIA00PATOPHBIX PabOT U paboT
NPaKTUKyMa, a TaKKe JIEMOHCTPAIIHOHHOE 000py10BaHue. [[eMOHCTpaimoHHOe 000py/I0BaHNE
(dopmupyeTCcsi B COOTBETCTBUU C MPUHIIMIIOM MUHUMAIBHONW JTOCTaTOYHOCTH U OOECIeYrBaeT
MIOCTAaHOBKY TI€PEUYHNCICHHBIXB MPOTpaMMe 10 (HU3UKE KITFOUEBBIX IEMOHCTPAIMA ISt
UCCIIEIOBaHMS M3Y4aeMbIX SIBIICHUH U MPOLIECCOB, SMIIUPUUYECKUX U (PyHIaMEHTaIbHBIX 3aKOHOB, UX
TEXHUYECKUX TIPUMECHEHUH.

JlaGopaTtopHoe 00OpyJOBaHUE Ul YYEHHYECKHUX IMPAaKTUYECKHX paboT opMupyercs B BUAEC
TEMaTUYeCKHX KOMIUIEKTOB M 00ecreunBaeTcs B pacuéTe OJJHOr0 KOMILJIEKTa Ha ABYX OOYyYarOIIUXCS.
TemaTndeckne KOMIUIEKTHI Ja00paTOPHOTO 00OPYIOBAHHS TOJKHBI OBITH ITOCTPOSHBI HA KOMILIEKCHOM
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UCMOJIb30BAaHUM AHAJIOTOBBIX M LU(POBBIX HPUOOPOB, a TaKXKE KOMIBIOTEPHBIX H3MEPHUTEIbHBIX
CHCTEM B BHJI€ IU(PPOBHIX JTAOOPATOPHIA.

OCHOBHBIMU TIEISIMU U3ydeHUs: (PU3UKKU B 00IIEeM 0Opa3oBaHUU SBISIOTCSA: (OPMUPOBAHUE
UHTEpeca U CTPEMJICHHsS OO0YYarolMXCs K Hay4HOMY H3YUYCHMIO

® [IPUPOJBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE NIPEICTABICHUNA O HAYYHOM METOJI€ MO3HAHU U (POPMUPOBAHUEHCCIIEI0BATENBCKOIO
OTHOILEHMSI K OKPY>KAIOLUM SIBIICHUSM;

e (opMupoBaHHE HAYYHOI'O MUPOBO33PEHHS KaK Pe3yJIbTaTa U3y4YE€HUSI OCHOB CTPOCHMSI MaTepUU
U pyHAaMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (dopMupoBaHHE YMEHHH OOBSACHATH SBJICHUS C HCHOJIB30BAHWEM (U3NYECKUX 3HAHUH H
HAaY4HBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE NPEACTABICHUN O POJIM (PU3UKU JUIsL Pa3BUTHs JPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJOTHIA;

® pa3BUTHE NPEACTABICHUN O BO3MOXHBIX cepax Oyaymeit npodeccHoHanbHON 1esITeTbHOCTH,
CBSI3aHHBIX ¢ (PU3UKOI, NOArOTOBKA K JajbHEHIIEeMy 00Y4YEHHUIO B 3TOM HAIlPaBJICHHUH.

Joctuxenne »TUX Lenell oOecreunBaeTcss pelIeHWeM CIEeNYIOIIMX 3a/]a4 B Ipolecce
U3y4eHHsl Kypca GU3UKU Ha YpPOBHE CPEHEro 00IIero o0pa3oBaHUs:

e [IpuOOpeTeHue CUCTEMbl 3HaHUH 00 00IUX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX,
BKIIIOYAass MEXaHHWKY, MOJIEKYISIPHYIO (H3HUKY, S3JCKTPOJMHAMHKY, KBAaHTOBYIO (U3HKY U
3JIEMEHTHI ACTPOPU3UKU;

e (opMupoBaHME YMEHUH NPUMEHSATb TEOPETHUUECKUE 3HAHUS s OObSCHEHUS (U3NUECKUX
SBJICHUA B TpPUPOAE U Ui MNPUHATHS NPAKTUYECKHX  PELICHHI B MOBCEJHEBHON
KHU3HH,

® OCBOGHHE CIIOCOOOB DPEUICHHS PA3IUYHBIX 334 C SBHO 3aJaHHON (PU3MUYECKOW MOJIEINBIO,
3ajiay, MOJPA3yMEBAIOLIUX CaMOCTOATENbHOE cO3JaHue (u3nyeckol MoJenu, aJeKBaTHON
YCIIOBHSM 33J[a4¥, B TOM YHCJIE 33]]a4 HH)KEHEPHOTO XapaKTepa,

® [OHMMaHHE (HUIUYECKUX OCHOB U TMPHHLMUIOB JEHCTBHSA TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPENY;

® OBJIQJICHHE METOJaMHU CAaMOCTOSITEJIbHOIO IUIAHMPOBAHUS U INPOBEACHHUS (U3NUECKUX
OKCIIEPUMEHTOB, aHAM3a W HWHTEPIpETanuud HWHGOPMAIMH, ONPEACICHHUS TOCTOBEPHOCTH
MOJIy4EHHOT'O pe3yJIbTaTa;

® CO3/1aHHE YCIIOBHM JUIsI pa3BUTUS YMEHHMH IPOEKTHO-UCCIEN0BATEIbCKONW, TBOPYECKOM
NesITeTbHOCTH;

e pa3BuUTHE WMHTEepeca K cdepaM MNpoPecCHOHATHHOM NESITEIbHOCTH, CBA3aHHOMC (PU3HUKOMA.

B cootrBerctBun ¢ TpeboaHusiMu PI'OC COO yrnyOn€HHBIH ypoBeHb M3y4YE€HHUS Y4eOHOIO

npenmera «®duszmka» Ha ypoBHE cpenHero oOmiero oOpa3oBaHHsI BbIOMpaeTcsl 00Yy4aroIMMMCS,
IUTAHUPYIOIIUMHU MPOJIOJDKEHNE 00pa30BaHUs MO CHEHATBHOCTIM (PU3HKO-TEXHUUECKOTO MPOHIIS.
OO1mee 9nciio 9acoB, pEKOMEHIOBAHHBIX ISl M3ydeHus Gu3uku (yriyOneHHbid ypoBeHb) — 340
vacoB: B 10 kiacce — 170 gacos (5 vacoB B Hezneno), B 11 kimacce — 170 gacos (5 yacoB B Hezeno).
[Ipennmaraemelii B porpaMme Mo (Gu3MKe MepeveHb Ja00OpaTOPHBIX M MPAKTHYECKUX pabOT SBISIETCS
PEKOMEH/I0BaHHBIM, YUYHMTENb JIeNaeT BBIOOP MpPOBENEHUs 1a00paTOpHBIX pabOT U OMBITOB C Y4ETOM
MHAUBHUAYaAJIbHBIX 0COOEHHOCTEN 00yUaroIuXCsl.
B mnporpamme mno ¢usMke KaxIoro kjacca Mpeajaraetcs pe3epB BpPEMEHH, OTBOJUMBIN Ha
BapUaTHUBHYI0  YacTh  NPOTPAMMBI,  COJEp)KaHWE  KOTOpPOH  (opMHpyeTcss  ydacTHUKaMHU
oOpa3oBatensHOro mporecca. Jlrobas pabouass mporpamma JOJKHA IOJHOCTBIO BKIIIOYATh B ceOst
coJiepKaHne NTaHHOW TPOTPaMMBI 10 (PU3HKE.

@opMbI U BHJIBI OLIEHKH KadecTBa 00pa30BaTEeNbHBIX PE3YJIbTATOB, MEPHUOAUYHOCTH MPOBEICHUS
OIICHOYHBIX TpOoIeAyp Mo yueOHomy mpenmery «Duszukay ompenenstorcs [lomoxennem o ¢opmax,
NEPUOJIMYHOCTH, TOPSAAKE TEKYIIEro KOHTPOJII YCHEBAaeMOCTH MPOMEXKYTOUYHOW  aTTecTaluu
oOyuaromuxcst MBOY rumuazus Ne 1 r. [lonspusie 3opu.

B nauvane yueOHOro roja B MEpBBIA TOJ M3yYeHHUs INpeIMeTa Ha YPOBHE CpEIHEro oO0Iero
oOpazoBanus (10 kiacc) ¢ 1eNbI0 OLEHKH TOTOBHOCTH K HM3YYEHMIO MpEAMETa MPOBOJIUTCS CTapTOBas
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JTUATHOCTHKA, KOTOpas SIBISIETCS OCHOBOHM MJIsi OIEHKM JIWHAMUKHA OO0pa30BaTENbHBIX JTOCTH)KCHUN
obyuaromuxcsi. B 11 kimacce B Hadane ydeOHOTO ToJla MPOBOJUTCS CTApTOBAash IUATHOCTHUKA, Kak
poLeaypa, HalpaBieHHasl Ha OLIEHKY TOTOBHOCTH K M3YYEHHUIO yuyeOHOro npeamera. PesynpraThl Takoi
CTapTOBOM JMATHOCTUKHU SIBISIOTCS OCHOBaHMEM Ui KOPPEKTUPOBKH YUEOHBIX MPOrpaMM H
WHANBUIyAIM3alMHA Y9eOHOTO Mmpoliecca.

Texymas olleHKa TPOBOJUTCS C LENbI ONpEAeTICHUs] WHIWBUIYaJIbHOTO IPOIBUKCHUS
oOyyaromerocss B OCBOCHHU NPOTrpaMMbl y4yeOHOTO mpenMeTa. B Tekymieidl OIeHKe HCIOIb3yITCs
pa3iuuHble (GOpMBI M METOABl MPOBEPKH (YCTHBIE M MHUCHMEHHBIE OIPOCHI, MPAKTUYECKUE pPalOTHI,
TBOpUYECKHE pabOThl, HHIWBUIyaJIbHBIC W TPYIIOBbIE (OPMBI, CAMO- U B3aUMOOILIEHKA, pedIeKCUs U
npyrue). Pe3ynbraTel TeKyliel OleHKH SIBISIIOTCS OCHOBOM JUIS MHANMBUAYAIU3aIMH Y4eOHOT0 Mpoliecca.

Temarnueckass OLIEHKa OCYIIECTBIISIETCS IO OKOHYAHWM HM3YYEHHUs pas3zesa M IPEeAronaract
OLICHKY YPOBHS JOCTH)KCHHUS TEMAaTUYECKUX IUIAHUPYEMBIX pe3ylbTaToB Mo mnpeamery. Dopmamu
TEMATUYECKON OLICHKH SIBJITFOTCSI KOHTPOJIbHBIC PA0OTEHI.

[Ipomexyrounas arrecrauus B 10 kiacce mpoBoauTcs B hopMe TOA0BON KOHTPOJIBHOM pabOTHI.
®opMoil TIPOMEKYTOUHOM arrectanmu B 11 kijacce SIBASETCS y4eT AOCTHUKEHUW HHAMBHUIYaTbHBIX
aKaJeMHYECKHUX JOCTHKEHUI 00yJaroIuxcsl.

Hrorosass arrecramus - IpoLeaypa BHEUIHEH OLICHKH, pEe3yJIbTaTOM KOTOPOH SIBIIIOTCS
pe3yNbTaThl TOCYAApCTBEHHOM UTOroBoi arrecranuu. [lo yuebnomy npeamery «®dusuka» odyuaronuecs
CHAIOT PK3aMeH Ha JOOPOBOJIBLHON OCHOBE 110 CBOEMY BBIOODY.

VYueOubiii npeamer «®dusuka» Ha ypoBHE CpenHero oOmiero oOpa3oBaHMs OMUpPAETCA Ha
MEXIPEJIMETHBIC CBS3U, B OCHOBE KOTOPBIX JIGKUT OOpalieHWe K TaKUM YYEOHBIM MpeaMeTraM, Kak
«["eorpadusy, «MatemaTkay, «OCHOBBI 0€30MaCHOCTH KU3HEACATEILHOCTU Y, «XUMHUs», «bromorus».

Bocnuranue o0yJaromumxcs cpeacTBaMu yaeOHoro npeamera «Du3ukay
BocnurtatenbHblil noteHnuan yueoHoro npeamera « OU3ukay peann3yercs 4epes:

- TPUBJICUYCHHE BHUMAHMS OOYYAIONIMXCS K IICHHOCTHOMY AacHeKTy H3y4aeMbIX Ha ypOKax
SBIICHUHM, OpraHU3alUI0 MX PpabOThl C IMOJy4aeMOHl Ha YpPOKE COLMAIbHO 3HAYUMOW HH(popMaImen —
WHULIMUPOBAHUE €€ OOCYXKIEHHUs, BBICKa3bIBaHUS OOYYAIOIIMMHCS CBOETO MHEHHUS 10 €€ TOBOIY,
BBIPA0OTKH CBOETO K HEll OTHOIICHUS;

- JIEMOHCTpalMi0 OOy4yaroUMMCsl MPUMEPOB OTBETCTBEHHOI'O, TI'PaXXJAHCKOIO IIOBEJIEHUS,
MPOSIBIICHUST YEJIOBEKOIIOOMS M JOOPOCEpIEeYHOCTH, uepe3 MOAOOp COOTBETCTBYIOIIMX TEKCTOB MJis
YTEHUS, 33]1a4 IS PEIICHUS, TPOOJIEMHBIX CUTYaIIMH JIJIs1 0OCY>KJICHUSI B KJIAcCe;

- IPUMEHEHHE Ha YPOKaX MHTEPAKTUBHBIX (hOpM pabOTHI ¢ 0OYyHaAIOIIUMUCS: UHTEIIEKTYaTIbHBIX
UTp, CTUMYJIUPYIONIUX T[103HABATEIHHYI0 MOTHBAIMIO OOYYaroONIMXCs; IUJIAKTHYECKOro Tearpa, TJe
MOJTy4YeHHBIC Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B TEATPATbHBIX MOCTAHOBKAX; TUCKYCCHI, KOTOpBIE al0T
00yJaronmMcs BO3MOKHOCTh MPUOOPECTH OMBIT BEJACHHUS KOHCTPYKTUBHOTO JUAJIOTa; TPYIIIOBOM paOOThI
Wik paboThl B Mapax, KOTOpPbIe y4aT 0O0yJaromuxcsi KOMaHAHON paboTe U B3aUMOJIEHCTBUIO C APYTUMU
00yJaroumMucs;

- HMHUIUUPOBAHUE U TOJACPKKY MPOEKTHON U MCCIEA0BATEIHCKON NEATENbHOCTH 00yJaroIuXCs
B paMKax peaju3alud UMH WUHAUBUIYATbHBIX M TPYIIOBBIX HCCIEIOBATEIBCKUX MPOEKTOB, YTO JIACT
0o0ydJaromuMcsi BO3MOXKHOCTb TPHUOOPECTH HABBIK CAMOCTOATEIBHOTO PEIIEHUS TEeOPEeTUYECKOM
npoOJieMbl, HaBBIK TEHEPUPOBaHUS U OGOPMIICHUS COOCTBEHHBIX W€, HAaBBIK YBAKHUTEIHHOTO
OTHONICHUS K YY)XUM HJesiM, 0pOPMIICHHBIM B paboTax APYruxX HCCienoBaTeNel, HaBbIK MyOIMYHOTO
BBICTYIUICHUSI ~ TIEpel  ayauTOpUe, apryMEHTHPOBAaHHS U  OTCTAaMBaHHS  CBOEH  TOYKHU
3penns. COJEP)KAHUE OBYUYEHUA

COAEPKAHUE OBYUEHUSA

10 KJIACC
Pa3nen 1. Hayunblii MeTO NO3HAHUSI IPUPO/bI
dusmka — pyHaaMeHTalbHas HayKa o mpupojae. HayuHblil MeTo mo3HaHUsI UMETOABI HCCIIEIOBAHUS
(busznyecKuX SBICHUH.
OKCIIepUMEHT U TeOopHusl B Tpoliecce MO3HaHUs Npupojbl. Habmronenne MIKCepuMeHT B PU3HUKE.
CnocoObl n3MepeHus: (pU3NYECKUX BEJIMYUH (QHAJIOTOBble U IU(POBBIE
U3MEpUTENIbHBIE IPUOOPHI, KOMIBIOTEPHBIE TaATYNKOBBIE CHCTEMBI).



[TorpemHocT u3mMepeHuit GU3NIECKUX BETUIHH (aOCONIOTHASI U OTHOCUTEIIbHAS).

MonenupoBanue (pU3MUECKUX SBICHUA U MPOLECCOB (MaTepHalibHas  TOYKA,

a0COJIIOTHO TBEPJIOE TENO, HACAIbHAS KUAKOCTh, WICANBHBIM ra3, TOYEUHBIA 3apsia).l unoresa.
®u3nuecKuil 3aKOH, IPAHULIBI €r0 IPUMEHUMOCTH. Pu3nueckas Teopus.

Posp 1 mecto pusuku B (HOpMUPOBAHMM COBPEMEHHON HAyYHOH KapTUHBI MHUPA,B MPAKTUYECKON
JIEATEIbHOCTH JIFOICH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomsi, NPAKMUKym

W3mepenne cuilbl TOKa U HAapsDKEHUS B LEMU TOCTOSIHHOTO TOKA MPU MOMOIIMAHAIOTOBBIX U
U(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO C mH$pPoBO aboparopueid 1o Qusmke.

[Tpumepsr u3MepeHust (U3HUECKUX BEIWYUH IMPU TTOMOIIH KOMITBIOTEPHBIX TATYUKOB.

Pasznea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe BrkeHre. OTHOCUTENBHOCTh MEXAHUYECKOTr0 ABMKEHUA. CHCcTeMaoTCUETa.

[Ipsimast 1 oOpaTHas 3a/1a4l MEXaHUKH.

Pannyc-BekTop MaTepuanbHOM TOUKH, €ro MPOEKLIHUH HA OCU CUCTEMbI KOOPJAHMHAT.

Tpaexropus.

[TepemenieHne, CKOpOCTh (CpelHss CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE MaTepHUaIbHOM
TOUYKH, UX MPOEKIIUU HA OCH CUCTEMBI KOOpaAnuHaT. Cl10KEeHHE MTEPEMELLIEHUHN U CII0)KEHNE CKOPOCTEH.
PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTh KOOPJAMHAT, CKOPOCTH,
YCKOpPEHUS U MIYTH MaTepUaIbHONW TOUYKH OT BPEMEHHU U MX TpaduKH.

CBoOonHoe majeHue. YckopeHue cBOOOAHOro najeHus. J[BrkeHue Tena, OpOIIEHHOro MOJA YIJIOM K
TOPU3OHTY. 3aBUCUMOCTh KOOPJAMHAT, CKOPOCTU U YCKOPEHUS MAaTEPUaTbHON TOUKH OT BPEMEHHU U UX
rpadukH.

KpuBonunerinoe nBuxeHue. J[BUKEHHE MATEPUAIIBHON TOYKH MO OKPY>KHOCTH. YTJIOBas U JMHEUHAs
ckopocth. llepmox u uactora obpamenus. LleHTpocTpemutenbHOe (HOpMallbHOE), KacaTelabHOE
(TaHreHIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTepUaIbHON TOUKH.

TexHuueckue ycTpoucTBa U TEXHOJIOTUYECKUE MPOLIECCHI: CIIUIOMETP, IBUKEHUECHAPSA0B, LICTIHbIE,
niectTepéHUaThie U peMEHHBIC TIEpeIaun, CKOPOCTHBIE TU(THI.

Jlemoncmpayuu

Mogenb cuctembl OTCU€Ta, WLIIOCTPAIMs KMHEMATHUYECKUX XapaKTEPUCTUKIBUKCHUSI.

CniocoOsI uccieJoOBaHusI TBUKECHHI.

Nnnroctparnus npeneasHOro nepexo/ia 1 uisMepeHue MrHoBeHHou ckopoctu.lIpeodpazoBanue
JBUKEHUN C UCTIOJIb30BAHUEM MEXAHU3MOB.

[Tanenune Ten B BO3yX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmronenue nBMKeHUS Tena, OPOIIEHHOTO MOJA YIiIOM K TOPH30HTYH FOPU30HTAIBHO.
Hamnpasnenue ckopocTu pu IBMKEHUH 110 OKpykHOCTH. [IpeoOpazoBanue yrioBou

CKOPOCTH B pEAYKTOpE.

CpaBHEeHHE IyTeH, TPAeKTOPUN, CKOPOCTEH IBIDKEHUS OIHOTO U TOTO K€ TEJaB pPa3HBIX
CHUCTEMax OTCUYETA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPAKmMuKym

N3yueHne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO OMPEIETIEHUSI MTHOBEHHOM CKOPOCTH.

N3mepenne yckopeHUss TpU  TPSIMOJIMHEHMHOM  PaBHOYCKOPEHHOM  JIBIDKCHHH IO HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHHH.

W3mepenue yckopeHHs CBOOOJHOrO TMaAeHUs (PEKOMEHJOBAHO UCIOJIb30BaHUE LU(POBOMA
nmabopaTopun).

W3ydyenue nBmwKeHUs Tena, OpOIIEHHOrOo TOpuU3OHTanbHO. [IpoBepka ruMOTE3Bl O MPSIMOI
MIPONOPLIMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO MOJIETA M HAYAJIBHOM CKOPOCTBIO TENa.
N3ydeHnne ABM>KEHUS TeNa 0 OKPY>KHOCTH € IOCTOSTHHOM IO MOZIYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH NIEpHOa 00paIleHNs KOHUYECKOro MasiTHUKA OT €ro 1apamMeTpoB.

Tema 2. lunamuxa

IlepBbrit 3akoH HproTona. MHeprmansHbele cucteMbl orcuéra. [IpuHumn otHocutensHOCTH ['anumes.
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HeunepuuanbHbie cucteMbl OTCUYETA (ONIPEACIICHUE, IPUMEPHI).

Macca tena. Cuna. [Ipuniun cynepno3uiuu cuil. Bropoi 3akoH

Herorona s marepuansHoi Touku. Tperuit 3akon HeroTona s

MarepualbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTALIMOHHON U MHEPTHON MacChI.

Cuna TspKecTH. 3aBUCHMOCTb YCKOPEHHS CBOOOJHOTO TMAaJeHUs OT BBICOTHI HaJl HOBEPXHOCTHIO
IUTAHETHI U OT Teorpaduyeckol MmUpOThL. J[BH)KeHHWE HEOSCHBIX T W HMX CITYTHHUKOB. 3aKOHBI
Kemepa. IlepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBmxymierocs ¢ yckopenueMm. Cuna tpenus. Cyxoe
TpeHue. Cuila TpeHHs! CKOJIBKEHHUS M CWJIA TPEHUS MOKOS.

Koaddurment tpenus. Cuna conpoTUBICHUS IPH IBHKEHUHU TEJA B )KUIKOCTH HIIH Ta3e,e€ 3aBUCUMOCTh
OT CKOPOCTU OTHOCHUTEJIBHOTO ABUKECHUSI.

Hasnenue. ['mapocratuyeckoe nasinenue. Cuna Apxumena.

TexHnueckune ycTpoilcTBa M TEXHOJIOTUYECKUE ITPOIECCHI: TOAIIUITHUKY, JBUKEHUENCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

HaGmronenue nBukeHUs Tl B MHEPUUAIBHBIX U HEMHEPLUUAIBHBIX CHCTEMAaXOTCUETA.

[IpuHUKIT OTHOCUTENBHOCTH.

Kauenue aByX IWIMHIPOB UM LIAPOB PA3HONW MACChHI C OJJMHAKOBBIM YCKOPEHUEMOTHOCUTEIBHO
HEWHEPLUUAIbHON CUCTEMBI OTCUETA.

CpaBHeHuE paBHOJCHCTBYIOLIEH MPUIIOKEHHBIX K TEIY CHJI C IPOU3BEACHUEMMACCHI TEJIa Ha €r0
YCKOPEHHE B MHEPLIMAJIBHON CUCTEME OTCUETA.

PaBeHcTBO cui1, BOSHUKAIOIIMX B pe3yJibTaTe B3auMoieicTBus Tei.Mi3mepenue mace 1o
B3aUMOJICHCTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM MOABEME U MAJICHUH.

[{eHTpOOEIKHBIC MEXaHU3MBI.

CpaBHEHME CUJT TPEHUSI IOKOS, KAUEHUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi, NPAKMUKYM

H3mepenune paBHOAEHCTBYIOIICH CHJI MPH JIBIXKEHUU OpycKa MO HAaKIOHHOWIIJIOCKOCTH.

[TpoBepka runore3sl 0 HE3aBUCUMOCTH BPEMEHH JIBM)KEHUS OpycKa M0 HAaKJIOHHOMIIOCKOCTH Ha
3a/laHHOE PAcCTOSTHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCUMOCTH CHUJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHEU PE3MHOBOM 00pasIe, OT
ux nedopMaruu.

N3yuenune NBMKEHMS CUCTEMBI T€Jl, CBI3aHHBIX HUTHIO, IEPEKUHYTOM Yepe3 NErKui0IoK.

N3mepenne kodduipenTa TpeHUss Mo BETMYMHE YIII0BOro Kod(duirmenTazaBucuMocta Frp(N).
HccnenoBanue IBukeHUs OpycKa 10 HaKJIOHHOM IJIOCKOCTH € IepeMEHHBIMKO3()(PHUIIMEHTOM TpEeHusl.
N3yuenune ABMKEHUS Ipy3a HA BAIly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena

AbcomotHo TBEpAoe Teno. IlocTymaTensHoe M BpallaTeslbHOE JABHKEHHME TBEPIOro Tena. MOMEHT
CWJIBI OTHOCHUTENbHO OcH BpaieHus. [lnedo cunbl. CioxeHue cuil, NpUIOKEHHBIX K TBEPAOMY Temy.
LleHTp TsKECTH Tena.

VYcnoBus paBHOBECHS TBEPAOTO TeEIA.

YcroitunBoe, HEyCTOIUMBOE, Oe3pa3InyHOe PaBHOBECHE.

TexHu4eckne ycTpoMCTBAa M TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEWH,CTPOUTEIBHBIN KpaH,
peméryarbie KOHCTPYKIIUH.

Jlemoncmpayuu

VYcnoBus paBHOBecus. Buabl

paBHOBECHSI.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol, NpaKmMuKym

WccnenoBanue ycioBuil paBHOBeCHUs TBEPOTO Tella, UMEIOIIEro och BpamleHus. KonctpyrpoBanue
KPOHILTENHOB U PACUYET CUJI YIIPYTOCTH.

N3ydenue ycToMuMBOCTH TBEPIOTO TEIa, UMEIOIIETO IJIOIIAlb OMOPHI.



Tema 4. 3akonvl coxpanenusn 6 Mmexanuk

Hmnynsc MaTepualbHOM TOYKH, CUCTEMBI MaTEpUAIbHBIX TOYEK. L[eHTp MacccucTeMbl MaTepUaIbHBIX
To4eK. TeopeMa 0 IBUKEHHUM LICHTPA Macc.

HMiysibe cUiTbl 1 M3MEHEHHUE UMITYJIbCA Tella.3aKOH

COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE BMKEHUE.

MoMeHT ummynbca MarepuanbHOM TOYkM. [IpencraBieHue O COXpaHEHUM MOMEHTA MMITYJbCa B
LEHTPAJIbHBIX MOJISX.

Pabora cuipl Ha MaJIOM M HAa KOHEYHOM TepeMerienuu. ['padudeckoe npencrapieHne padboThl CHIIBIL.
MOIHOCTD CUJIBL.

Kunernueckast sHeprusi MaTepuanbHOM Touku. Teopema 00 M3MEHEHMHM KHHETHYECKOW JHEPruu
MaTEepUaIbHON TOYKH.

IloreHuumanpHple M HENOTEHIUaNbHbIE Cwibl. lloTeHuuanbHas SHeprus. [loreHumManbHas SHEprus
ynpyro  neGopMHpoBaHHOM  mpyxuHbl. [loTeHuumanbHas SHeprus Teda B OJHOPOIHOM
rpaBUTAMOHHOM 1oJie. [loTeHnumanpHas dHepryus Teja B IPaBUTAMOHHOM I10JI€ OJHOPOJIHOIO IIapa
(BHyTpH M BHe 11apa). Bropas kocMu4eckascKopocTb. TpeThsi KOCMHUYECKasi CKOPOCTb.

CBs3b pabOThI HEMOTEHLUMAJIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW PHEPIMHM CUCTEMbI T€J. 3aKOH
COXPaHEHHs MEXaHUYECKON YHEPIUH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHyIM 17 UAEAIbHONW KUIKOCTH KaK CJIEICTBUE 3aKOHA COXPAHEHMsI MEXaHUYECKOU
DHEPIHUH.

TexHuueckue ycTpoWcTBa M TEXHOJOTMYECKUE IIPOLECCHI: JBUKEHHE PAKET, BOJOMET, KONED,
HNPYXKUHHBIN UCTOJIET, THPOCKOI, (PUT'YPHOE KaTaHHE HAa KOHbKaX.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE BUKEHUE.

N3MepeHre MOIHOCTH CHJIBI.

V3MeHeHue 3Heprum Tena Npu COBEpIIEHUU paboThlI.

B3anmMHble npeBpaleHnss KUHETUYECKOW U IOTEHIIMAJIBHOM SHEPIUH IPY NEHCTBUMHA TEJIO CHIIBI
TSKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu Npu CBOOOTHOM IMaJICHHUH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi, npaKmuKym

N3mepenne nmnyibca Teaa o TOpMO3HOMY ITYTH.

W3mepeHue CUITbl TATH, CKOPOCTH MOJIENN 3IEKTPOMOOMIISI M MOLITHOCTH CUJIbI TATU.CpaBHEHHE
M3MEHEHUS UMITYJIbCA TeJIa C UMITYJIBCOM CHJIBI.

HccenenoBanue coxpaHeHHs UMITYJIbCa IIPU YIIPYTOM B3aumoaencTeun.Msmepenue

KMHETUYECKOM SHEPTUU TeNa 110 TOPMO3HOMY ITyTH.

CpaBHEHUE M3MEHEHMs MOTEHLUMAIbHOW 3HEPruM MPYKUHBI ¢ pabOTOI CHIIBITPEHHUS.

Omnpenenenue paboThI CUIIBI TPEHUSI IPU JIBUKEHUH TeJa 10 HAaKJIOHHOM MJIIOCKOCTH.

Paznen 3. MosiekyasipHasi pu3uka U TepMOIMHAMHKA

Tema 1. Ocnogvt MOIEKYNAPHO-KUHEMUYECKOT MeopUU

OCHOBHBIE TOJNOXKEHUSI MOJIeKyJIsipHO-KuHeTndeckoi Teopun (MKT), ux ombiTHOe 0OOCHOBaHHE.
Huddys3usa. bpoyHoBckoe aBmkeHHe. XapakTep ABMXKEHHS M B3aMMOJICHCTBHUS YAcCTHIl BELIECTBA.
Mojenu cTpoeHHUs Ta30B, KHUJIKOCTEH 1 TBEPIBIX TEIH 00bSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX
Mojieneit. Macca u pazmepsl Mosiekyi(atomoB). KonnyectBo Bemectsa. [loctosnnas ABorajpo.
TennoBoe paBHoBecue. Temmneparypa u criocoos! e€ uamepenus. llkana remneparyp Llenscust.
Mopnenp uaeanbHOr0 ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOpUHU: YACTHUIBI Ta3a JIBHXKYTCA
XaO0TUYECKHU U HE B3aMMOJEUCTBYIOT IPYT C APYIOM.

l'azoBeie 3akoHBI. YpaBHeHue MenneneeBa—Kiamneilipona. AOcomoTHas Temmeparypa (IIkana
temneparyp KenbBuna). 3axkon JlanproHa. M3omporecchl B uAeaabHOM ra3e ¢ NOCTOSIHHBIM
KOJIMYECTBOM BelllecTBa. [ paduueckoe mpeicTaBIeHHEen30MpoIIecCOB: U30TeEpMa, 130X0pa, n3odapa.
CBs13b MEX/1y 1aBJIEHUEM U CPEAHEN KMHETUUYECKOM dHEPruel NoCTyNaTeIbHOro TEMIOBOTO IBUKEHUS
MOJIEKYJI HJIeadbHOro ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJSPHO- KUHETHUECKON TEOpUU HIEaIbHOTO
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rasa).

CBs3b  aOCOJIIOTHOM TEMIEPaTyphl TEPMOIMHAMUYECKOW CHCTEMBI CO CpeIHEH KHHETHYECKOH
SHEPrUe MOCTYMATEeIbHOIO TEIJIOBOTO JIBMXKEHUSI €€ YaCTHIL.

TexHuyeckue YCTPOHCTBA M TEXHOJOTHYECKHE IIPOLIECChl: TEPMOMETpP, OapomeTp, MoJydyeHue
HaHOMAaTEPHUAJIOB.

Jlemoncmpayuu

Mopenu ABMXeHUs 4acTull BemecTBa. Moienb

OpOYHOBCKOTO JIBUYKEHUSI.

Buneoponuk ¢ 3anuckio pearbHOro OpOyHOBCKOTO ABMKEHU. JJuddy3us KUIKOCTEH.

Mogens onwiTa llITepHa.

[IpuTskeHne MOJIEKYI.

Mopnenu kpucramnuueckux pemérok. Habmonenue wu

HCCIIEI0OBaHUE U30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPAKmMuKym

HccnenoBanue mpoiecca yCTaHOBJICHUS TEIJIOBOTO PABHOBECHUS MPH TEIDIOOOMEHE MEKy TOpsiuei 1
XOJIOJHOM BOJIOU.

W3y4eHne n30TepMHUYECKOTO Tpoliecca (PEKOMEHI0OBAaHO UCIIOb30BaHNE ITU(POBOH JIAOOpaTOPHUH).
N3ydenne n3oxopHoro mpoiecca. Mzyuenue

n3obapHoro mporecca. [IpoBepka ypaBHEHHS

COCTOSIHUSL.
Tema 2. Tepmoounamuxa. Tennoevie mawiunwt
TepmonnmHamuueckas (TH) cucTteMa. 3agaHue BHEIITHUX YCIIOBUH LISt

TEPMOJMHAMMYECKOM  cucTeMbl.  BHemmnue u  BHyTpeHHMe — mnapamerpsl.  [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMbl KaK CpPEIHME 3HAUYECHHUS BEJIIMYMH, OMMUCBHIBAIOIIMX €€ COCTOSIHUE Ha
MHKPOCKOIUYECKOM YPOBHE.
HyneBoe Hauano tepmoaunamuku. CaMONpon3BOiIbHAs pejlakcalusl TEPMOJMHAMUYECKOW CUCTEMBI K
TEIJIOBOMY PABHOBECHIO.
Mopenp uaeanbHOro raza B TEPMOJAMHAMHUKE — CHCTEMa YypaBHEHUH: ypaBHeHHEe MeHpeneeBa—
Kitanelipona n Belpak€Hue JUIl BHYTPEHHEH SHEPrUuu. Y CJI0BUS PUMEHUMOCTH 3TOM MOJEIN: HU3Kas
KOHILIEHTpalUs YacTHULl, BBICOKHE TeMIIepaTypbl. BripaxkeHue it BHyTPEHHEN SHEPruu OJHOATOMHOIO
WJICaIbHOTO rasa.

KBazucrarnueckue 1 HeCTaTUYECKHUE MTPOLIECCHI.
OnemeHTapHas pabora B TepMoJuHaMuke. Bpiuucienuwe paboThl mo rpaduky mpoiecca Ha PV-
JuarpaMmme.
Teronepenaua kak crmocod M3MEHEHUS BHYTPEHHEW JHEPTrUU TEPMOIAMHAMUYECKON CHCTEMBI 0e3
coepireHus paboTel. KoHBEKIIMSI, TEMIONPOBOAHOCTb, U3IIyUEHHE.
KomnuectBo TemtoTel. TermmoéMKOCTh Tenma. YaenbHass W MOJISIpHAs TEIUIOEMKOCTH BEIIECTBA.
YpaBHenue Maiiepa. YnenbHas TEIioTa CropaHusl TOIUIMBA. Pacyér koimuyecTBa TEIUIOTHI IPU
terionepenave. [lonstue 06 aguadatHoM mporiecce.
[lepBblii 3aKkOH TepMOAMHAMHKHU. BHyTpeHH:s >Heprus. KomudecTBo TemnoTsl U paboTa Kak Mepbl
VW3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJNHAMHUYECKON CUCTEMBI.
Bropoli 3akOH TEpMOAMHAMHMKHM [l PABHOBECHBIX IIPOLIECCOB: YEpPE3 3aJaHHOE PABHOBECHOE
COCTOSIHE TEPMOJMHAMHUYECKON CHCTEMBbI TMPOXOAUT €IWHCTBEHHas aauabara. AOCOIIOTHAs
TeMIeparypa.
BTopoii 3ak0H TepMOAMHAMHMKH JJIsI HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO IMEpPeNaTh TEIJIOTY OT
Oonee xomomHOro Teida K Oonee Harperomy 0Oe3 kommeHcanuu (Kmaysuyc). HeoOGpatumocTtsb
MIPUPOAHBIX MPOIECCOB.
[TpuHIUIIBL JEUCTBUA TEIJIOBBIX MAaIlIFH. KII.
MakcumansHoe 3Hauenne KITJI[. [ukn KapHo.
DKOJIOTMYECKUE aCMeKThl MCMIOJb30BaHUSl TEIJIOBBIX JBUrareneil. TemioBoe 3arps3HEHUE
OKPYKAaIOIEe Cpebl.
TexHuueckre ycTporucTBa U TEXHOJOTHYECKUE ITPOLIECCHI: XOJOAWIbHUK, KOHIAUIMOHED, TU3EIbHbINA U
KapOIOpaTOPHBINA JBUTATENH, TApoBas TypOMHA, MOJIYYCHHE CBEPXHHU3KHX TeMIIepaTyp, yTHIH3AIUs
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«TETJIOBBIX» OTXOJOB C UCIHOJIB30BAaHHWEM TEIUIOBOTO HAcoca, YTHIW3AIMUS OWOOPTaHUYECKOTO
TOIIMBA JJIi BbIPaOOTKU
TEMJIOBON» U 3JEKTPOIHEPTUH.
Jlemoncmpayuu

N3meHneHue TeMiiepatypsl pu auadaTuyeckoM paciupernn. Bo3yiHoe orHuBo.

CpaBHeHHE yeTbHBIX TEIUI0EMKOCTEH BemecTB.CriocoObl

W3MEHEHUS BHYTPEHHEH YHEPTUU.

UccnenoBanue aguabaTHOrO Ipolecca.

KomnbroTepHbie MOI€/IN TEIUIOBBIX IBUTATENEH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPAKmMuKym

N3smepenue ynenbHOM TemnoéMkocTy. MccnenqoBanue

mpolecca octeiBaHus BellecTBa. lcecnenopanne agradaTHoro

mporecca.

N3yuenue B3aUMOCBSI3U SHEPIUu MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUSIN
TEMIIEpATypPhbl KUTICHUS KUJIKOCTEH.

Tema 3. Aepecammuvie cocmosanusn eeujecmea. Dazoevle nepexoovl

[Tapoo6pa3oBanue u kKoHaeHcalus. Vcrapenue u kuneHue. Y ieapHas TerioTa mapooOpa3oBaHusl.
Hacpiiennsle 1M HeHachbllleHHble Mappl. KadecTBeHHas 3aBUCMMOCTh IUIOTHOCTM U JaBJICHUS
HACBIIIEHHOTO T1apa OT TEeMIepaTyphl, WX HE3aBUCUMOCTh OT 00bEMa HACHIIIEHHOTO IMapa.
3aBUCUMOCTh TEMIIEPATYpPbl KUIIEHUS OT J1aBJICHUS B )KUJKOCTH.

BnaxxnocTs Bo3yxa. AOCOMIOTHASI U OTHOCHUTEIIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOMNUS CBOWCTB KpuctawioB. [lnaBnenue
U KpucTayuh3anus. Y aenbpHas Teriora riasieHus. Cyonumanusi.

Hedopmaruu tBépaoro tena. Pactskenne u cxkarue. Casur. Moaynp IOwra.

[Tpenen ynpyrux nepopmanuii.

TennoBoe pacHIMpEHHE J>KUIKOCTeH W TBEPABIX Tel, OOBEMHOE M JIMHEHHOE pacIIupeHHE.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHUI YaCTHIl BEIIECTBA KaK MPUYMHA TETIOBOTO PACIIUPEeHUs Tel (Ha
KauyeCTBEHHOM YpPOBHE).

[IpeoOpaszoBanue sHEpTUM B (ha30BBIX IIEpexo/1ax. Y paBHEHUE TEIUIOBOTO OaaHca.

[ToBepxHocTHOE HaTshkeHHE. Koad(UIMEHT MOBEPXHOCTHOTO HATsDKeHUsA. KanmuiispHble SBICHHS.
JlaBiieHne noa UCKpUBJIEHHON MOBEPXHOCTHIO KUJAKOCTH. Popmyna Jlamnaca.

TexHU4YecKne yCTpOMCTBA UM TEXHOJOTUYECKUE TPOLECCHI: )KUJIKUE KPUCTAIIIbI,COBPEMEHHBIE
MaTepUaJIbI.

Llemoncmpayuu

TemnoBoe pacmupeHue.

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue. Kunenne npu nonmxeHHom nasinenun. lzmepenne

CHUJIBI IOBEPXHOCTHOI'O HATsKEHHUS. ONbITHI C MBUIbHBIMHU

IUIEHKAMH.

CmauuBanue.

Kanunnspueie sBienus.

Moenu HEeHbIOTOHOBCKOM JKUIKOCTH.CTIOCOObI

W3MEpPEHHUS BIAXKHOCTH.

UccnenoBanue HarpeBaHus U MUIABJICHUS KPUCTAJUIMYECKOTO BellecTBa. Bubl

nedopmariuii.

Habmtonenue Manbix neopMariuid.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPAKmMuKym

N3yueHne 3akOHOMEPHOCTEN UCIIapeHus KUAKoCcTe. I3Mepenue

YAEIbHON TEIUIOTHI MUIABJIEHUS JIbJIA.

N3yuenune cBONCTB HACHIILIEHHBIX MTAPOB.

N3mepenne abCOIIFOTHOMI BJIQ)KHOCTH BO3/yXa U OIIcHKa MAacCCEI apoB

B IIOMEILICHU Y.

N3mepenne kodduimenTa moBepxXHOCTHOTO HaTsHKeHus. M3Mepenne
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moxyst FOwra.

HccnenoBanue 3aBUCUMOCTHU JieOpMallMi PE3NHOBOT0O 00pa3lia OT MPUIIOKEHHONK HEMY CHJIBL.
Pa3nen 4. DiaekTpoanHaMuKa

Tema 1. Inekmpuueckoe none

OnexTpuzauusi Tea U €€ MpOSIBICHUA. DJIEKTpUUYeCKUd 3apsia. J[Ba BHIA 3JIEKTPUUECKUX 3apsiioB.
IIpoBOAHMKY, IUANEKTPUKH W IOJYNPOBOJHUKU. OJEMEHTAPHBIA DIIEKTPUYECKUI 3apsal. 3aKoH
COXPaHEHHUs dJIEKTPUYECKOTO 3apsia.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyioHa.

Onekrpuueckoe nose. Ero neiicTBue Ha 3J1€KTPUUECKUE 3apsiIbl.

Hanpsx€HHocTh anekrpuyeckoro nois. IIpoOHsiit 3apsin. JIuHUM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
noJisi. OAHOPOJHOE IEKTPUYECKOE TIOJIE.

[ToTeHIManbHOCTE  3JIEKTPOCTATHYECKOTO OJIS. Pa3snoctp IIOTEHLIMAJIOB YU HAIIPSKCHHUE.
IloreHumanpHas dHEprus 3apsna B JJIEKTPOCTaTHYECKOM Inosie. [IoTeHnman 31eKTpoCTaTU4ecKOro
nojsi. CBsi3b HaNPsDKEHHOCTH NOJS U PAa3HOCTU MOTEHLMANOB JUISl AJIEKTPOCTATUYECKOro mous (Kak
OJIHOPOAHOI0, TAK ¥ HEOAHOPOHOTO).

[TpyHIMI CYIIEPIIO3ULIMU JIEKTPUIECKUX MOJIECH.

[Tonie Toueunoro 3apsina. [lone paBHomMepHO 3apsikeHHON ceprl. [lone paBHOMEPHO 3apsyKEHHOTO 110
00béMy mapa. [lome paBHOMEpHO 3apsKeHHOH OeckoHeuHOM I1ulockocTu. KapTunbl aMHMI
HANPsDKEHHOCTH TUX IOJIEH U 3KBUIIOTEHLUATIbHBIX IIOBEPXHOCTEH.

ITpoBOAHMKY B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECUS 3aPA0B.

JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM ITOJI€. J{ManeKkTpuyecKas NpOHUIaEMOCTbBEIIECTBA.
Konzgencarop. DneKTpoEMKOCTh KOHIEHCATOPA. JJIEKTPOEMKOCTh IUIOCKOTOKOHJEHCATOPA.
[TapayenpHOE coeauHeHnE KOHAEHCATOpoB. llocimenoBaTenbHOE COEAMHEHMEKOHACHCATOPOB.
OHeprus 3apsHKEHHOT0 KOHJEHCAaTopa.

JIBrKeHHE 3apsyKEHHON 4acTULIBI B OJHOPOJHOM JJIEKTPUYECKOM IoJIe. TEXHUYECKHE  yCTPOMCTBA U

TEXHOJIOTUYECKUE TMPOLECCHI: AJIEKTPOCKOI, JIEKTPOMETD, AJIEKTPOCTATHUYECKAs]  3aluTa,
3a3eMJICHHE JJIEKTPOIPHOOPOB,KOHICHCATOPHI, TeHepaTtop Ban ne ['paada.
Jlemoncmpayuu

Y CTpOUCTBO ¥ PUHILIMI JEHCTBUS JJIEKTPOMETPA.

DIEeKTpUYECKOE M0JIE 3aPSKEHHBIX IAPUKOB.

DNeKTpUYECKOe T0JIe ABYX 3apSKEHHBIX TIACTHH.

Monens snekTpocTaTiueckoro reaeparopa (Ban ne I'paada).IlpoBoanuku B
ANEKTPUUYECKOM TI0JIE.

DneKkTpocTaTH4ecKas 3alluTa.

VYCeTpoiCTBO U JIEHCTBHE KOHJIEHCATOPA MOCTOSTHHOM M IEPEMEHHON EMKOCTU. 3aBUCUMOCTD
3IEKTPOEMKOCTH TJIOCKOT0 KOHJEHCATOpa OT IUIONIaAH IIACTHH,

PACCTOSTHUSI MEXKIYy HUMU U IUAJIEKTPUIECCKON TIPOHUIIAEMOCTH.

DHeprus 3IEKTPUUYECKOro MOJIA 3apsyKEHHOT0 KOHIeH caTopa.3apsaka u

paspsjika KOHJIeHcaTopa Yyepe3 pe3nucTop.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomsi, NPAKMUKym

Or1reHka cuJT B3aMMOJICHCTBHS 3apsHKCHHBIX TEll.

Habmoienne mpeBpanieHusi JHEpruu 3aps>KeHHOT0 KOHAGHCATOpa B SHEPTUIOU3IIYUEHHUS CBETOIMO/A.
N3yuenune npoTekaHus TOKa B LIETH, COIEPKAIICH KOHICHCATOP.

Pacrnipenenenne pa3HOCTH MOTSHIIMATIOB (HAMIPSKEHUS) TIPU MTOCIIE0BATEILbHOMCOETUHEHUN
KOHJICHCATOPOB.

UccnenoBanue paspsia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmosannslii 31eKmMpusecKuil MoK

Cuna Toka. [locTosiHHBIN TOK.

VYcnoBust CymecTBOBaHMS MOCTOSHHOTO JJIEKTPUUYECKOT0 TOKa. MICTOUYHMKHM TOKa.
Hanpsokenne U u OJ1C &.

3akon Oma 15 ydacTka 1erH.

DIIEKTPUUYECKOE CONPOTUBIICHHE. 3aBUCHUMOCTb COINPOTHBJICHUS OJHOPOJHOIO IMPOBOJHHMKA OT €ro
JUTMHBI U TITOIIA/IN TTOTIEPEYHOTO CEYCHUS. Y IeTbHOE COTIPOTUBIICHNE BEIECTRA.

11



[TocnenoBarenpHOE, MapallIENbHOE, CMEIIAHHOE COCIMHEHHE IMPOBOJHUKOB. Pacyér pa3BeTBIEHHBIX
anekTpudeckux meneit. [Ipasmna Kupxroda.

Pabora anexrpuueckoro Toka. 3akoH Jxoyns—JIenna.

MOIHOCTh  3JIEKTPUYECKOr0 TOKa. TeroBas  MOIIHOCTb,  BBLAEIsE€Mas HAa PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTUBJICHUE HCTOYHHMKA TOoKa. 3akoH Owma g TMOJHOM (3aMKHYTOM)
3JIEKTPUYECKOM 1enu. MoniHOCTh HCTOYHMKA TOKa. KopoTkoe 3ambikaHue.

Konzaencarop B 1ienu OCTOSHHOTO TOKA.

TexHuuecknue ycTpoHMCTBa M TEXHOJOTMUYECKHE MPOLIECCHI: aMIIEPMETP, BOJIBTMETP, pEOCTAT, CUETUUK
ANEKTPUYECKOU SHEPIUH.

Jlemoncmpayuu

W3mepeHue cuibl TOKA U HapPSKEHUS.

HccenenoBanue 3aBUCHUMOCTH CUJIbI TOKA OT HAIPSDKEHUS UL PE3UCTOpA, JAMITbIHAKAJIMBAHUS U
CBETOJIMO/1A.

3aBUCUMOCTb CONPOTUBIICHHS HUINHAPUYECKUX IPOBOAHUKOB OT JJIMHBI, IUIOIAUIIONEPEYHOTO
CEYEHHUs U MaTepuaa.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COIPOTHUBIIEHHUS MPU MOCTOSHHOMHAIIPSKEHUU.

[Tpsimoe uzmepenue 3C. KopoTkoe 3aMblkaHK€ IajlbBaHUYECKOTO 3JIEMEHTA HOLIEHKA BHYTPEHHETO
CONPOTHUBIICHUS.

Crioco0bI coequHeHnst ICTOYHUKOB Toka, DJIC GaTapeid.

HccenenoBanue pa3HOCTH NOTEHIMAIOB MEXKTy MOJ0CAMUA UCTOYHHMKA TOKA OT CUJIBITOKA B LIETIH.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomoi, NPAKMUKYM

HccnegoBanue cMenaHHOTO COeIMHEHUsI pe3ucTopoB.M3mepenue

YAEIBHOTO CONPOTUBIICHUS IPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIIPSDKEHUS AJIs JJaMITbl HAKAJIMBaHUs. Y BEIMUEHUE
npezelia u3MEPEeHHs amnepmeTpa (BOJIbTMETPA).

N3mepenne D/[C 1 BHyTpEHHETO CONPOTUBIICHHS] HCTOYHUKA TOKA.

Uccnenoanue 3aBucumoct IJIC ranpBaHMYECKOro 3JIEMEHTAa OT BpPEMEHM IIPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEX/1y ITOJIFOCAMU UCTOYHUKA TOKA OT CUJIBITOKA B LIETIH.
HccnenoBanue 3aBUCUMOCTH MTOJIE3HON MOLTHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paznuunsix cpedax

DneKTpuydeckas IpOBOAUMOCTD Pa3INYHbIX BEIIECTB. DJIEKTPOHHAs TPOBOJUMOCTHETBEPABIX METAILIOB.
3aBUCHUMOCTh COIPOTUBIIEHUS] METAJUIOB OT TeMIieparypbl. CBEpXIPOBOIUMOCTb.

OnexTpuyeckuil TOk B Bakyyme. CBoicTBa 31eKTpOHHBIX NMydkoB. [lonynpoBoguuku. CoOCTBEeHHAs U
IIPUMECHas MPOBOUMOCTD MOITYIPOBOJIHUKOB.

CgoiictBa p—Nn-niepexona. [lomynpoBoAHUKOBBIE TPUOOPHI.

ONEeKTpUYECKU TOK B AJIEKTPOJIUTAX. OJEKTPOJIUTUYECKAss JHUCCOLMALINS.

Onexrponus. 3akoHsl Dapazest Ui JIEKTPOIIN3a.

OnekTpuueckuil TOK B razax. CaMOCTOSITENIbHBII U HECAaMOCTOSITENbHBIN pa3psi.

Pasznuynsle THIIBI caMocTOATENBHOTO paspsaaa. Monnus. [lnazma.

TexHuueckue ycTpOHCTBa M NPAKTHUECKOE NPHUMEHEHHUE: Ta30pa3psiAHbIE JIaMIIbl, 3JEKTPOHHO-
JaydyeBas TpyOKa, MOJIYNPOBOJHUKOBBIE HPUOOPHI: MO, TPaH3UCTOP, (OTOAMOMA, CBETOIHOI,
rajibBaHuKa, paQuHUPOBAHUE ME/IH, BbIIJIABKA AJIFOMUHUS, SJIEKTPOHHASI MUKPOCKOIIHSI.
Jlemoncmpayuu

3aBUCUMOCTb COITPOTUBIIEHHSI METAJJIOB OT TemrepaTypsl. [IpoBOIMMOCTh AJIEKTPOIUTOB.

3akoHbl 2neKTponusa Dapaes.

HckpoBoli paspsa 1 IpOBOJIUMOCTh BO3yXa.

CpaBHEeHHE TPOBOAMMOCTH METAJNIOB U NIOJYNIPOBOIHUKOB.OJHOCTOPOHHSIS

MIPOBOAMMOCTh AUOAA.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol, NpaKmMuKym

Hab6mronenue snexkrponmsa.

N3mepenue 3apsiaa 0AHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COMPOTUBIICHUS TEPMOPE3UCTOPA OT TemriepaTypbl. CHITHE BOJIBT-
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aMIEPHON XapaKTEePUCTUKH TNOJIA.

Du3nyecKuil NPAKTHKYM

CrocoObl  m3MepeHuss (PHU3UYECKHX BEIUYMH C HCIOJb30BAHMEM aHAJIOTOBBIX M IH(PPOBBIX
WU3MEPHUTEIIbHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOJIOTHBIC M OTHOCHTEIbHBIC
MOTPEIIHOCTH U3MepeHUH Ppu3ndeckux BenuduH. OleHKa TPaHul] TOTPEITHOCTEH.

[TpoBeneHNE KOCBEHHBIX H3MEPEHUM, UCCIICIOBAHHI 3aBUCUMOCTEH (DU3HUCCKUX BEJIUYHH, IPOBEPKA
MPEIIOKEHHBIX TUIIOTE3 (BBIOOD u3 pabor, OMHCAHHBIX B TEMaTUYECKUX pa3zeiiax
«YYeHUYECKHI IKCIIEPUMEHT, JJa0OPAaTOPHBIC pAOOTHI, TPAKTUKYMY).

Me:xknpeamMeTHble CBSI3H

W3yuyenne kypca ¢usmkn yriayoaéaHoro ypoBHs B 10 kimacce OCyIIECTBIISAETCSA € y4ETOM
COJIEPKATEIIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OMOJOTHH, XUMUH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemusle nOHAMUSA, C8A3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3HAHUA: SIBICHUE,
Hay4HBIH (aKT, TUNoTe3a, (U3MYecKas BEIUYMHA, 3aKOH, TEOPHs, HaOIIOJEHHE, DKCIEPHMEHT,
MOJICJIMPOBAHUE, MOJIC]b, HW3MEPCHHE, TOIPEITHOCTH HM3MEPEHUH, HW3MEPUTENIbHBIC IPHOOPHI,
g poBast 1aboparopusi.

Mamemamuxa: Pemenue cucrembl ypaBHeHUi. JIuHeliHas ¢yHKIMs, mapabona, rumepOona, HX
rpaduku W cBoiicTBa. TpuroHOMETpHYeCKHe (YHKIIMH: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTCHC,
OCHOBHOE TPHUTOHOMETPHYECKOE TOXIECTBO. BEKTOPHI M MX MPOCKIMU HA OCH KOOPJIUHAT, CIOKCHHUE
BEKTOPOB.

Buonozua: mexanndeckoe JBWKEHHE B JKUBOHM mpupoje, Auddysus, 0CMOC, TEIUIOOOMEH >KHMBBIX
OpPTaHW3MOB, TETUIOBOC 3arpsS3HCHHUE OKPYKAIOIICH Cpeibl, YTHIN3AMUs OHMOOPTaHHMYECKOTO TOIUIMBA
JUTSI BBIPAOOTKH «TEILIOBOM» U 3JIEKTPOIHEPIHH, IIOBEPXHOCTHOE HATSHKCHHUE M KAIMIIISIPHBIC SBJICHHUS
B IIPUPOJIC, IICKTPUICCKHEC SIBIICHUS B )KHBOU IIPUPOJIC.

Xumusa: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIAPHAs
Macca, MoJIy9eHHe HAaHOMAaTEPHAJIOB, TEIIOBBIE CBOWCTBA TBEPIBIX TEJ, KUIKOCTEH U Ta30B, )KHUIKHE
KPUCTAILIBI, JJICKTPUYCCKHE CBOMCTBA METAJJIOB, AJICKTPOJIMTHYECKAS IMCCOIMAIUS, TralbBaHHKa,
DJICKTPOHHAS] MUKPOCKOTIHSI.

T'eozpaghus: B1axXxHOCTh BO3/lyXa, BETPbl, 0apoOMeETp, TEPMOMETP.

Texnonozusn: npeoOpa3oBaHKe JBIKEHUH C UCTIOIH30BAHUEM MEXAHU3MOB, YUET CYXOTO M JKHUIKOTO
TpeHHs] B TEXHUKE, CTAaTUYECKHE KOHCTPYKUMU (KPOHIUTEHH, pelieT4arble KOHCTPYKIUH),
UCIIOJTb30BaHNE 3aKOHOB COXPAHEHUS MEXAHHUKH B TEXHHKE(THPOCKOI, BOJOMET H IPYTHUE), IBUTATEITH
BHYTPEHHETO CropaHus, MapoBas TypOuWHa, OBITOBON XONOAWJIBHHUK, KOHIHUIIMOHEP, TEXHOJIOTUU
MOJTyYEHUST COBPEMCHHBIX MaTepUalioB, B TOM YHCJIE HAHOMATEPUAJIOB, W HAHOTEXHOJIOTHH,
DIIEKTPOCTaTUYECKAsT  3alllUTa,  3a3€MJICHHE  DJIEKTPONpUOOpOB,  ra3opaspsiiHble  JIAMIIBIL,
MIOJTYIIPOBOTHUKOBBIC PUOOPHI, TATbBAHUKA.

11 KJIACC
Paznen 1. DiekTpoaMHaMuka
Tema 1. Maznumnoe none
BzaumopeiicTBe MNOCTOSIHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM. MarnutHoe mosne. Bektop
MarHuTHOM UHAYKIMH. [[puHIMNI Cynepno3uiuy MarHUuTHBIX Nojed. JINHUY MarHUTHOM MHAYKITUH.
MarnuTHoe T10Ji€ TMPOBOJHHMKA C TOKOM (MPSMOTO TPOBOJHUKA, KATYIIKUHM KPYTOBOTO BUTKA).
OmneiT Dpcrena.
Cuna Amrepa, €€ HalpaBJICHUE U MOAYJIb.
Cuna JlopeHua, e€ HampaBlieHME M MOIYJb. JIBM)KEHHE 3apsKE€HHOM 4YacTHIbl B OJHOPOJHOM
MarHuTHOM ToJie. PaGota cuier Jloperria.
MarnutHoe nosue B Bemectse. eppomMarueTuku, napa- U 1MaMarHeTUKH.
TexHU4YecKne YCTpPOWCTBA W TEXHOJOTUYECKHE MPOIECCH: MPUMEHEHHE ITOCTOSHHBIX MAarHHWTOB,
DIIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, DSIEKTPOABUTATENh SKOOW, YCKOPUTENIU DJIEMEHTAPHBIX
YaCTHII.
Llemoncmpayuu

KapTI/IHa JIMHUH HHAYKOUW MAarHvuTHOT'O ITOJISA IMOJIOCOBOI'O M HO}IKOBOO6pa3HOFOHOCTO${HHBIX
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MAarHuToB.

Kaptrna nuHWN MarHUTHOW MHIYKIWUM TOJS JUIMHHOTO TMPSMOTO MPOBOJHHMKA W3aMKHYTOTO
KOJIBLIEBOT'O ITPOBOJIHUKA, KATYIIKU C TOKOM.

B3anmosaeiicTBre IByX NPOBOJAHUKOB ¢ TOKOM.Cuiia

Awmmnepa.

HetictBue cuibl JIopeH1ia Ha HOHBI SJIEKTPOJIUTA.

HaGmoienne MBIKEHUS IMyYKa SJICKTPOHOB B MATHUTHOM IIOJIE.

[TpuHIIUTT ASHCTBUS JIEKTPOU3ZMEPUTEIHLHOTO MPUOOPA MAarHUTOIIEKTPUUECKONCHCTEMBI.
Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsi, NPAKMUKyM

HccnaemoBanre MaroiuTHOTO 110715 MMOCTOSHHBIX MarHUTOB.McciienoBanye CBOMCTB

(beppOMarHeTHKOB.

HccnenoBanue neiicTBUS TOCTOSSHHOTO MarHWTa Ha paMKy ¢ TOKoM.I3Mepenue cuibl

Awmnepa.

N3yuenune 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

Ornpezenienre MarHUTHOM MHIYKIIMM Ha OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 2. InekmpomazHumMHas UHOYKYUA

SIBnenue snexTpoMarHuTHOM WHAYKIUHU. [loTok Bekropa marmutHOM WHAYKIUU. DJIC wHIyKIUU.
3akoH anekTpoMaruutTHoi uHaykiuu dapanes. Buxpesoe anektpuyeckoe moise. Toku Dyko.

OJ1C uHAYKIIMH B TPOBOJIHUKE, IBIKYIIIEMCS] B OJJHOPOIHOM MaruuTHoM mosie.[IpaBusio Jlenmna.
WuayktuBHOCTh. KaTylika WHAYKTUBHOCTH B IEMH IMOCTOSHHOTO TOKa. SIBI€HHE CaMOMHAYKIIHU.
OJ1C caMOMHAYKIIHH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.DJIEKTPOMAarHuTHOE I0JI€.

TexHu4ecknue yCTpOUCTBa U TEXHOJIOTHYECKUE MPOIECChl: MHAYKIIMOHHAS T1€4Yb, COJICHOU/I, 3aIUTa OT
SJIEKTPU3ALMH TEJ MPU IBUKEHUU B MArHUTHOM I10JI€ 3€MJIIH.

Jlemoncmpayuu

Habntoienue saBrieHus 31eKTPOMarHUTHON HHIYKITUH.

UccnenoBanue 3aBucumoctd D1C HHAYKIIMN OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTOTIOTOKA.

[TpaBuio Jlenna.

[Tagenue maruuTa B allOMUHUEBON (MeIHON) TpyOe. IBiIeHNE CAaMOMHTYKIIU Y.

HccnenoBanue 3apucumoctd DIC caMOMHIAYKIIMU OT CKOPOCTH M3MEHEHUSI CHIIBITOKA B LEIH.
Yuenuueckuii sxcnepumenm, rabopamophvie pabomoi, NPaAKMUKyM

HccnenoBanue siBIIeHUS 3J€KTPOMarHUTHOM MHAYKIMU.OnpeieieHne HHIYKIUU BUXPEBOTO
MarHuTHoro noJis.MccnenoBanue sSiBIEHNUS CAMOWHTYKIIUH.

COopka MoJIeNH IIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3znen 2. Kosie6anusi 1 BOJIHBI

Tema 1. Mexanuueckue Konebanus

Koneoamenvnaa cucmema. Cé0b00nbvie Konebanus.

['apmonnueckue konebanusa. Kunematnyeckoe ¥ JAMHAMUYECKOE OIHKCAHUE. OHEPreTU4ecKoe
omucaHue (3aKOH COXPAaHEHHS MEXaHWYeCKOW JHepruu). BwIBOI JAMHAMHUYECKOTO OIMUCAHUS
rapMOHHYECKHUX KOJIeOaHUI U3 UX YHEPTEeTHUYECKOr0 U KHHEMATHYEeCKOTO OTHUCaHUS.

AMiutyaa u ¢aza kosnebanuil. CBsA3b aMIUIUTYAbI KOJIEOAHUHM MCXOAHON BEJIMYUHBI C aMIUIUTYAAMU
Kosie0aHui €€ CKOPOCTH U YCKOPEHUSI.

[Tepuon u yactora konebanuit. [leproa ManbIx CBOOOIHBIX KOJIOAaHUN MAaTEMAaTHYECKOTO MasiTHUKA.
[Tepuoa cBOOOTHBIX KONIEOAHUN TPYKHHHOTO MasTHHUKA.

[TonstTue o 3aryxawoomux kojedaHusx. BeiHyxaeHHble konebanus. Pesonanc. PezonancHas kpuBas.
Brnusinue 3atyxaHusi Ha BUJ PE30HAHCHOW KPUBOM. ABTOKOJICOaHMS.

TexHu4ecKkne yCcTpoiCTBa M TEXHOJOTUUYECKHE IMPOIECChl: METPOHOM, YacChl, Kadyelid, MYy3bIKaJbHbIE
WHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu

3anuch KouedaTeIbHOTO ABIKCHHUS.

HaGnronenne HE3aBUCMMOCTH TIEPHOJAa MajbIX KOJeOaHW Tpy3a Ha HUTHOT aMIUTHTY/IBI.
HccnenoBanue 3aTyXamIMKUX KoJeOaHUH W 3aBUCMMOCTH TIEpUOAa CBOOOTHBIXKOJIEOAHUI OT
COTIPOTHUBIICHUS.
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HccnenoBanue Konebanuii rpy3a Ha MACCUBHOW NPYKUHE € LIETbI0 (POPMUPOBAHUATIPEACTABICHUHN 00
uealbHON MOJEIH NPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTHH NPU KoJieOaHUAX rpy3a Ha npyxuHe.VccienoBanne BEIHYXICHHBIX
Kosie0aHui.

Hab6monenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomsi, npaKmuKym

W3mepenue neproia cBOOOAHBIX KOJIeOaHHi HUTSHOTO U MPY>)KUHHOTO MasTHUKOB.V3ydeHne 3aKk0OHOB
JBYDKEHUS TeJa B X0/1e KoJeOaHUi Ha yIpyrom rnojsece.

W3yueHne IBMKEHUS HUTSHOTO MasTHUKA. [IpeoOpa3oBanue sHEPTUn B PY>KUHHOM MasiITHUKE.
HccnenoBanue yobIBaHUS aMIUIUTY/IbI 3aTyXatoluX KojeOanuil.ViccienoBanue BbIHYXICHHbBIX
KOJICOaHUH.

Tema 2. InekmpomazcHumnsle Konedanus

Konebarenbubliii koHTYp. CBOOOJHBIC 3JIEKTPOMArHUTHBIE KOJEOaHUS B WACATHHOM KOJeOaTeIbHOM
KoHType. Popmyna Tomcona. CBsA3b aMILIUTYZbI 3apsiia KOHACHCATOPA C aMIUIUTYJOH CHUJIBI TOKa B
K0JIe0aTeIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPIUU B UJI€ATIbHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxaromue 3JIeKTPOMarHUTHbIE KoyieOaHus. BeIHYKICHHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHusI.
[TepemenHbI TOK. MOIIHOCTh MEPEMEHHOr0 TOKAa. AMIUIMTYAHOE M JEMCTBYIOIEE 3HAYEHUE CHJIbI
TOKA W HANPSHKCHUS TIPU pa3InyHON (pOpMe 3aBUCUMOCTH ITEPEMEHHOTOTOKA OT BPEMEHH.
CuHycouJlalIbHBI TIEpEeMEHHBIM TOK. Pe3ucTop, KOHIEHCAaTOp M KaTyllKa MHAYKTMBHOCTH B LIEMHU
CHHYCOUIAILHOTO IEPEMEHHOTO TOKa. Pe3oHaHc TOKOB. Pe3oHaHC HaMpsHKEHHH.

WneanbHblil Tpanchopmatop. [IponsBoacTso, nepenada u norpediieHue 31eKTPUIECKON SJHEPIUH.
DKOJIOTHUYECKHEe PUCKHM TpPH  TMPOU3BOACTBE  ANEKTpodHepruu. KynbTypa  MCIONB30BaHUS
3JIEKTPOIHEPTUU B MIOBCEHEBHOM KU3HHU.

TexHu4eckne YCTPOWCTBA M TEXHOJOTUYECKHE TIPOIECCHI: AIIEKTPHUYECKH 3BOHOK, T'€HEPATOp
HEPEMEHHOT0 TOKa, TMHUU 3JIEKTporepeay.

Jlemoncmpayuu

CB00OOAHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUsI.

3aBHCUMOCTB YaCTOTHI CBOOOAHBIX KOJIEOAHUI OT MHIYKTHBHOCTH U EMKOCTHKOHTYPA.
OcuusuiorpaMMsbl 3J1€KTPOMAarHUTHBIX KojieOaHui. I'eHepaTop He3aTyXaroUuX 3JIeKTPOMAarHUTHBIX
KoJebanuit.Moienb AIeKTPOMAarHUTHOTO TeHEPaTopa.

BeIHyX1eHHbIE CHHYCOUaIbHbIE KOJIeOaHMs.

Pesucrop, karynika HHIYKTUBHOCTH M KOHIEHCATOP B LIEMH TEPEMEHHOTO TOKA.

Pe3onanc npu 1OCJe10BaTeIbHOM COEJMHEHUHU pesucropa, KaTYIIKH
WHIYKTHBHOCTH U KOHJIEHCATOPA.

YcTpoiicTBO ¥ IPUHIMI AEUCTBUS TpaHchopMmaTopa.Moaenb TUHUM JIEKTpONepeaayH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi, NPAKMUKYM

N3yuenue TpancdopmaTopa.

HccnenoBanne MEpeMEHHOTO TOKa Yepe3 TOCIe0BATENbHO COCAMHEHHBICKOHICHCATOP, KAaTYIIKY
U PE3UCTOP.

Habmonenune eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOUHUKOB CBETA B 1I€TIH MIEPEMEHHOTO TOKa.

Tema 3. Mexanuueckue u 31eKmMpoMazHUmMHbLE 60JIHbL

MexaHnueckre BOJIHBI, YCIOBUS UX pacnpocTpaneHus. [lomepeunsie u npoaonbHbie BonHbL [lepuon,
CKOPOCTh  paclpoCTpaHeHWss ¥ JiIuHa BOJHBL. (CBOMCTBa MEXaHWYECKHX BOJH: OTpaKEHHE,
npeoMIIeHue, UHTephepeHIus U TUppaKIus.

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. Bricota Tona. TemOp 3Byka. lllymoBoe 3arpsizHeHue
OKPYXKaroIlEe Cpebl.

DJIEKTPOMAarHUTHBIC BOJIHBL. Y CIIOBHSI W3JTYYEHHUS AJIIEKTPOMArHUTHBIX  BOJIH.

B3auMHast OpHEHTAIIS BEKTOPOB B, v BOIEKTPOMATHHTHOII BOJIHE.

CBoiiCcTBa JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, NPEIOMIICHHE, MOJIIpU3alus, UHTephEpeHIHs U
nudpakiys.
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[[Ikama »JIEKTPOMATHUTHBIX BOJH. [IpUMeHEHWE JIEKTPOMATHUTHBIX BOJIHB TEXHHKE U OBITY.
[IpuHIKMIIBI paAUOCBS3H U TEJIEBUICHMUS.

Pannonokanus. DeKTpOMarHuTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpe/Ibl.

TexHuueckue yCTpOWCTBAa M IPAKTHYECKOE NIPUMEHEHHUE: MY3bIKalbHblE HWHCTPYMEHTHI, pajaap,
paauonpuéMHUK, TeIEBU30D, aHTeHHA, TenedoH, CBU-nieub, yabTpa3ByKOBasi JMATHOCTUKA B TEXHHUKE
Y MEJULMHE.

Jlemoncmpayuu

O06pa3oBaHue 1 pacrpocTpaHeHHEe MOMEPEUHbBIX U MPO10JIbHBIX BoJH. Konebmomeecs Teno kak
MCTOYHHK 3BYKa.

3aBUCHUMOCTh JUIMHBI BOJIHBI OT 4acTOTHI Kojebanuil. HabmoqeHne oTpaskeHus: 1 MpeioMIIeHUS
MeXxaHu4decKuX BoiH. HaOmronenue nuatepdepeHnmnu u nudpakiny MEXaHUIeCKUX BOJH.AKYCTUYECKUN
pEe30HaHC.

CBoiicTBa ynbTpa3ByKa U €ro IpuMEHEHHE.

Habmroienue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYJOW U 4acTOTOMKOIeOaHUM.
HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJH: OTpPaXCHHE, MPEIOMIICHUE,TOJISIpU3aIus,
nudpakiys, uHTEPPEPSHITHUS.

OO0HapyxeHrne HHPPaKPaCHOTO U YIbTPa()HUOIETOBOTO U3ITyUCHUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, NPAKMUKym

N3yuenue napamMeTpoB 3BYKOBOW BOJIHBI.

N3yuenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka

[IpsiMonuHEiHOE paclpocTpaHEHUE cBeTa B OAHOpOAHOW cpene. Jlyu cBera.

TodeuHblil HCTOYHHK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHUs cBera. [locTpoeHune H300paKEHUITB INIOCKOM 3epKae.
Cdepuueckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCONIOTHBIA [OKa3aTeidb MPEeTOMIICHHUS.
OTHOCHUTEINIBHBIN MOKa3aTelNb MpenoMieHus. [IoCTOSHCTBO 4YacTOThI CBETaW COOTHOIICHUE JIJIUH BOJH
P IIEPEX0/I€ MOHOXPOMATUYECKOTO CBETA YEPE3 I'PAHUILY pa3/iena IByX ONTHUUYECKUX CPE.

Xon nyueit B mpusme. ucnepcus ceera. CioxHbli cocTaB 6enoro csera. L{Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenbHblil yromi noJHoro BHYTPEHHETO OTPAXKEHUSI.

Colwupatomue u paccenBaroniye JuH3bl. ToHkas nuH3a. DOKYCHOE PACCTOSHUE W ONTHUYECKas CHJia
TOHKOM JUH3BI.  3aBHUCHUMOCTh  (POKYCHOTO  pPACCTOSIHHSI TOHKOW CEepUUYECKOM JHH3BI OT €€
TEOMETPUU U OTHOCUTEIILHOTO IMOKa3aTeAIPEIIOMIICHUSI.

dopmyiia TOHKOU JIMH3BI. Y BEIUYEHUE, JaBAEMOE JINH30M.

Xon sy4a, TPOLIEANIETO JMH3Y TOJ TPOU3BOJBHBIM YIJIOM K €€ TJIAaBHOW OINTHYECKOW OCH.
[TocTpoeHne n300pakeHUt TOYKH M OTPe3Ka MPSIMON B COOMPAIOIINX U PACCEHBAIOIIMX JTUH3aX M UX
CHUCTEMax.

OnTuueckue npubopsl. Pazpemaromas ciocoOHOCTh. ['11a3 kak onTuyecKascucTema.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKOUN ONTHKH.

BonnoBas ontuka. Unatepdepenuus cera. KorepeHTHbIe HCTOYHUKU. YCIOBUS HaONIOICHUS
MaKCUMyMOB W MHUHHMYMOB B HHTEP(EPEHIIMOHHOW KAapTHUHE OT JABYX KOTEPEHTHBIX HMCTOYHHKOB.
[Tpumeps! KTacCHUecKuX HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpaxus ceera. udpakiuoHHas pemérka. YciaoBue HaOMIOJEHUS TJIABHBIX MAaKCUMyMOB IpHU
MaJeHU MOHOXPOMATHUECKOTO CBeTa Ha TU(DPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHUYECKHE YCTPOMCTBA M TEXHOJOTHMYECKHE IMPOIECCHI: OYKH, JIyla, MEPUCKOI, QoToamnmnapar,
MHUKPOCKOII, MPOEKIIMOHHBIN aIapar, MPOCBETICHUE ONTHKH, BOJIOKOHHAS ONTHKA, AU(PAKIIMOHHAS
peuerka.

Jlemoncmpayuu

3aKoHBI OTpakeHHs cBeTa. VccnenoBanue npeoMeHus CBeTa.

Hab6nronenne moaHoro BHyTpEHHET0 oTpaykeHus. Moiens CBeTOBO1A.

HccnenoBanue xo/1a CBETOBBIX MYYKOB Yepe3 IMIIOCKOMAPAIIIETbHYIO MIACTUHY UIIPU3MY.
HccnenoBanue cBOWCTB M300pakeHU B TMH3ax. Mo 1€ MUKPOCKOIIa, TEJIECKOTa.
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Habmonenue uHTephepeHImn CBeTa.

Habmtonenue I[BETOB TOHKHX IUIEHOK.

Habmonenue nudpakuuu creta.

Nzyuenue nudpakuronHon pemérku. Habmonenne

mudpakuuonHoro criekrpa.Habmronenue nucnepeun

CBeTa.

Habntonenue nmonsipusanuu cBera.

[IpuMeHeHMe NONAPOUIOB IS U3YUYEHUS MEXaHUYECKUX HAIPSKCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, NPaAKMUKYM

W3mepenue nokasaress MpeJoMIICHUs CTEKIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO PAcCTOSIHHSI OT BEUIECTBA (HA MPUMEPEKHUIKUX JIHH3).
M3mepeHune GpoKyCHOTro paccTOsIHUSI pacceuBarouX JuH3. [lonydenue nzodpaxxeHus B

CUCTEME U3 IUIOCKOTO0 3epKaiia ¥ JuH3bl.IlonydeHne n3o00paxeHus B cUCTEME U3 ABYX

JIMH3.

KoHcTpynpoBanue Te€1eCKONMUECKUX CUCTEM.

Habntonenue nudpakunu, nHTEpGEpeHH U MOJIIpU3allii CBETa.

W3yuenne nosipu3anuy CBeTa, OTPaAKEHHOTO OT OBEPXHOCTH ITUAJIeKTprKa. M3yuenne natephepeHm
JIa3€pHOr0 U3IY4YEHUS Ha BYX LIENAX.

HaGirotenue mucnepcuu.

Habmronenue u uccnenopanue audpakiuuonHoro crnekrpa.lizamepenne

JUIMHBI CBETOBOI BOJIHBI.

[TonydyeHue crekTpa HU3Ty4EeHHUSCBETOIMOJA MPHU HMOMOLIM JU(PPAKIHMOHHOHPEIIETKH.

Paznen3. OcHOBBI ClIeNHAIBLHONH TEOPUU OTHOCUTEILHOCTH

I'panuubl  OPUMEHMMOCTH  KJacCH4YecKoM  MexaHuku. IlocTymarel  cnenuanbHOM — Teopuu
OTHOCHUTEJIBHOCTH.

[TpoctpancTBeHHO-BpeMeHHONH uHTepBasl. IlpeoOpazoBanus JlopeHua. VYcinoBue NPUYMHHOCTH.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMeJIJIEHHE BPEMEHU U COKPAIICHUE JJINHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YAaCTHILIBI.

CBs13b Macchl C SHEPrUEN U UMITYJILCOM PEISTUBUCTCKON YaCTUIbl. DHEPTHUS IOKOS.

TexHuueckue yCTpOWCTBA U TEXHOJOIMUECKHE IPOLECCHI: CIYTHUKOBBIE NMPUEMHUKH, YCKOPUTEIN
3apsKEHHBIX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamopruvie pabomsi, npaKmuKym

Omnpenenenne UMNyabca U SHEPTUU PEISTUBUCTCKUX 4yacThll (10 ¢oTorpadusiM TpeKoB 3apsyKEHHBIX
YaCTHI] B MAarHUTHOM TIOJI€).

Pa3nen 4. KBanToBas ¢pusuka

Tema 1. Kopnyckynapno-601noeoit oyanuszm

PaBHOBecHOe TemioBoe M3MydeHHE (M3IydeHHe aOCOJIIOTHO YEPHOTO Tena). 3aKoH cMelleHus Buna.
I'unoresa Ilnanka o kBaHTax.

@®OTOHBI. DHEPTUS U UMITYJIBC POTOHA.

®otoapdpexr. Ombitel A.I. CroneroBa. 3akoHbl (oToddpdekra. YpaBHeHHe DWHIITEHHA I
dororddekra. «KpacHas rpanuna» pororpdekra.

JlaBnenue cBera (B YacCTHOCTH, JaBJIEHHME CBeTa Ha a0OCOJIOTHO MOIVIOMIAIONIYI0 M aOCOJIIOTHO
oTpaxaroiyto nosepxHocts). OnbiTel I1.H. Jle6enena.

BonHoBbie cBoiicTBa uactuil. Bomubl ne bpoins. [[nwaa BonHBI Ae bpoitns u pasmepsl obnactu
JIOKaJIM3alluK JABIOKYILelcs JacTuibl. KopryckynsapHo-BOIHOBOM Ayanu3M. [{udpaxius 31eKTpoHOB
Ha KpUCTAJUIAX.

Crneuunduxa usmepenuit B Mukpomupe. CooTHoleHus: HeornpeaenéHHocrei ['eiizendepra.
TexHuueckue yCTpoucTBa M TEXHOJIOTHYECKHE MPOIECCHl: CHEKTPOMETp, (hOTORIeMEHT, POTOJATUHK,
TYHHEJIbHBIM MUKPOCKOII, COJTHEYHasi 0aTapest, CBETOINO/I.

Llemoncmpayuu

®otod(dekT Ha yCTaHOBKE ¢ IMHKOBOM TutacTuHOU. VccnenoBanue 3akoHOB BHeIIHETo (GoTorddekra.
HccnenoBanue 3aBUCUMOCTH COINPOTUBIIEHUS IOJYIPOBOJIHUKOBOT OCBEIIEHHOCTH.
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Cseroauos.

Conneunas Gatapes.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol, NPAKMUKYM

Hccnenosanue poTope3ucTopa.

N3mepenue nocrosiHHoi [Inanka Ha ocHoBe uccnenoBanus Gotorddexra.lccnenoBanne 3aBHCUMOCTH
CHUJIBbI TOKA Y€pe3 CBETOANO]T OT HAIIPSKEHUS.

Tema 2. @uzuka amoma

OneITHl 1O HCCIENOBAaHUIO CTpoeHHs — aToMma. [lmanerapnas wmogjens aromaPesepdopaa.
[Tocrynatsl bopa. M3nydenue u moriomieHue (GOTOHOB MPH TEPEXO0Jie aTOMAC OJHOTO YPOBHSA
SHEPIUM Ha JIPYroi.

Bunel cniextpoB. CriekTp ypoBHEN 3HEPIUM aTOMa BO10poAa.CIIOHTaHHOE U BBIHYKJIEHHOE U3JTy4YEHUE
cBera. Jlazep.

TexHudyeckue yCcTpoMCTBa U TEXHOJIOTHYECKUE MPOIECChI: CHEKTPAIbHBIN aHAIN3(CIEKTPOCKOI),
Ja3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pezepdopna. Habmonenue

JINHENYaThIX CIIEKTPOB.

VYeTpoilcTBO U IeCTBUE CUETUMKA MOHU3UPYIOMIMX YacTULl.OnpeieIeHue AJIMHbI BOJIHbI

JIa3€pHOT0 U3ITyYECHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, NPAKMUKYM

Hab6mnronenue nunaeituaToro cuekTpa.

HccnenoBanue crekTpa pa3peKEeHHOIO aTOMApHOIO  BOAOPOJA M HU3MEPEHHUENOCTOSHHOMN
Punbepra.

Tema 3. Quszuka amomHo20 A0PaA U INEMEHMAPHBIX YACHUY,

Hyxnonnas monens siapa I'eitsendepra—MBanenko. 3apsn siapa. MaccoBoe uucinosiipa. M3otomsl.
PagnoaktuBHOCTh. AJjba-pacnan. DIEKTPOHHBIA U MO3UTPOHHBIM OeTa-pacmaj.
I"'amma-n3nyuenue.

3aKOH paJuOaKTUBHOrO pacnajaa. PagumoakTuBHbIE M30TONBI B Ipupozae. CBoCTBA MOHU3UPYIOIIETO
U3Iy4YeHus. BiusHME paaMoakTHBHOCTH Ha >KMBbIE OpraHu3Mbl. EcTecTBeHHBIH (POH H3ITyUYCHUS.
JlozumeTtpus.

OHeprus cBA3M HYKJIOHOB B sjipe. SnepHbie cuiibl. Jledext maccol sipa.

SAnepuble peakuuu. JleneHue u cuHTE3 sAnep. SnepHble peakTopbl. [IpoGiiembl yIpaBisieMoro
TEPMOSJIEPHOTO CUHTE3a. DKOJIOTUYECKUE aCTIEKThl Pa3BUTHS SIAEPHON SHEPTreTHKU.

MeToapl perucTpany U UCCIEN0BAaHUS IIEMEHTAPHBIX YacTul. PyHIaMEHTAIbHbIE B3aUMOACUCTBHS.
bapuoHbl, ME30HBI U JIENTOHBI.

ITpencraBnenne o CtanaapTHON Mozenu. KBapk-IiIFoOHHAs MOJENb apOHOB.

Ousnuka 3a mpeaenamu CraHgapTHoM Mojenu. TémHas matepus W TEMHas sSHeprus. EaumHCTBO
(bu3nUecKoil KapTUHBI MUpA.

TexHu4eckue ycTpoucTBa M TEXHOJIOTMYECKHE IMPOLECCHI: TO3UMETp, Kamepa BuibcoHa, saepHBIN
peaKkTop, TEPMOsZIEpPHBIN PEaKkTOp, aTOMHasi 60M0Oa, MarHUTHO- Pe30HAHCHAsE TOMOTrpadus.
Yuenuueckuiui sxcnepumenm, nabopamopHuvle pabomsi, RPAKMUKYM

HccnenoBanue TpekoB yacTHll (10 TOTOBBIM (oTorpadusm). MccnenoBanue paauoakTHBHOTO (oHa ¢
UCIOJIb30BaHuEM Jlo3uMeTpa.M3yduenue noriomeHus 0eTa-yacTUl] alFOMUHHUEM.

Paznen 5. DiieMeHTHI aCTPOHOMUM H ACTPOPU3UKHU

Otanbl pa3BUTHSA acTpoHOMMH. [IpukiagHOE W MHUPOBO33PEHUECKOE 3HAYEHHE aCTPOHOMHHU.
[TprMeHUMOCTb 3aKOHOB (PU3UKH J1JIs1 OOBSICHEHUS TPUPO/IBI KOCMUUECKUXOOBEKTOB.

MeTtoasl acTpoHOMUYECKHX HccienoBaHuil. CoBpeMeHHbIE ONTUYECKHE TEIECKOIIbI, PaInOTENECKOIbI,
BHeaTMoc(epHast aCTpOHOMHUSI.

Bun 3Bé3nmnoro neba. CoszBe3nusi, sipkue 3BE3MBI, IJIAHETHI, UX BHAWMOE ABMXeHHe. ConHeuHas
cucTema.

Comnne. ConHeuHast akTHBHOCTb. VIctounuk sHeprun CosHIa U 3BE3]T.

3BE3/bl, UX OCHOBHBIE XAPAaKTEPUCTUKU. J[MarpaMMa «CHEKTPaJIbHBIN KJIACC — CBETUMOCTBY. 3BE31bI
[JIaBHOM TMOCIEA0BAaTEIbHOCTU. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JJsi 3BE3J] TJIaBHOU
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1ocJe0BaTeNbHOCTU. BHyTpeHHee cTpoenue 38€31. COBpeMEHHBIE IIPEICTABICHUS O IPOUCX0XKIECHUN

u »Borrory ComHIIa U 3BE311. DTAaNbDKU3HU 3BE3 .

Muneunslii [1yts — Hawa [Nanaktuka. [lonoxxenue u amxenne Connua B I'anakTuke.

Tunsl ranaktuk. Paguoranaktuky 1 kBasapbsl. UEpHBIE IBIPBI B sIpax IajJaKTUK.

Bcenennas. Pacmipenne Bceenennoil. 3akon Xa00ia. Pa3Oeranue ramakTuk.

Teopust bonbioro B3psiBa. PenukToBOE U31ydeHUE.

Macmtabnas ctpykrypa Beenennoii. Meraranaktuka.Hepeménusie npo6iieMbl aCTPOHOMHUHU.

Yuenuueckue nabnrooenus

Habmiogenuss 3BE3nHOrO HebOa HEBOOPYXKEHHBIM TIJIA30M C  HCIIOJIB30BAaHHEM KOMITBIOTEPHBIX

NPUIOKEHUH Ui ONpENeeHUsl IMOJIOKEHUsT HEeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE

co3Be3iusi CeBepHOro MoJylapus 1 spKue 3BE31bl.

HaGnronenus B Teneckon JIyHbl, IaHET, TYMaHHOCTEH U 3BE3JHBIX CKOIIJICHUH.

DuU3nYeCKUH NPAKTHKYM

CriocoObl  u3MepeHMsl (PU3MUYECKMX BEIMYMH C MCIOJIB30BAaHUEM aHAJIOTOBBIX M LU(POBBIX

U3MEPUTENBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATUMKOBBIX CHCTEM. AOCOJIOTHBIE M OTHOCHUTEIbHBIE

HOrPEIIHOCTH U3MEepeHuil Gpu3nueckux BenuuuH. OLeHKa rpaHull IOTPeIIHOCTEH.

[TpoBeneHne KOCBEHHBIX M3MEPEHHMA, NCCIIEAOBAHUI 3aBUCUMOCTEH (PU3NUECKUX BEIMYWH, POBEpPKa

NPEUIOKEHHBIX TUIOTE3 (BBIOOP M3 PabOT, OMMCAHHBIX

B TEMaTHUUYECKUX pa3jenax «YUeHUYECKUI 3KCIIEpUMEHT, 1TaOOpaTOpHbIE pabOThI, IPAKTUKYM).

O0o0marniee NOBTOpeHUE

OO6o00mmeHre M cucTeMaTu3alMsl COAEepXKaHUs pas3zenoB Kypca «MexaHukay,

«MonekynspHas (u3nka ¥ TepMOIUHAMUKA», <«IeKTpoanHamuka», «KoneGaHUs UM BOJIHBDY,

«OCHOBBI CIEIMATBHONW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas (u3mKay,

«DNIeMEHThI aCTPOHOMMHU U ACTPOPU3UKI».

Posib pu3ukM 1 aCTpPOHOMHH B IKOHOMHYECKOH, TEXHOJIOTHYECKOM, COIIMAIBHON U 3TUYECKOH cdepax

NeSITeIbHOCTH 4YEeJOBeKa, pojib M MeCTO (M3MKM M acTPOHOMMUB COBPEMEHHOW HAayuyHOW KapTHHE

MUpa, 3HAYCHHE OMNMCATEJIbHOM, CUCTEMATU3UPYIOIIEH, OOBSCHUTEIBHON M IMPOTHOCTUYECKOU

¢byHkuui ¢uzndeckoi Teopuu, posib (U3NYECKOHM Teopun B (HOPMUPOBAHMU IPEICTABICHUNA O

¢u3nveckoil KapTUHE MHpa, MECTO (U3NYECKOH KapTUHBI MUpa B OOLIEM psAy COBPEMEHHBIX

€CTECTBEHHO-HAYYHBIX IIPEACTABIECHUI O IPUPOJIE.

Me:xknpeameTHble CBSI3H

N3yuenune kypca ¢usuku yrioyonéHHoro ypoBHS B 11 kmacce ocymiecTBiseTcs ¢ y4€TOM

COJIepKaTeNIbHBIX MEXKIIPEIMETHBIX CBSI3e€H C KypcaMu MaTeMaTHKH, OMOJIOTUU, XUMUH, reorpapuu u

TEXHOJIOTHH.

Mesxcnpeomemmnvie nOHAMUA, C6A3AHHbIE C USYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA: SBJICHHC,

HayuHbI (hakT, TuUnotes3a, (puU3nUecKas BEIUYMHA, 3aKOH, TEOPHs, HAOIIOJEHHE, SKCIECPHUMEHT,

MOJIEJIUPOBAaHUE, MOJIElb, HW3MEPEHHE, TOrPEUIHOCTH W3MEPEHUH, HW3MEpUTENbHbIE NPHOOPHI,

udpoBas 1adbopaTopHsl.

Mamemamuxa: Pemenue cucreMsl ypaBHeHuil. TpuroHomerpuueckue (QyHKIMH: CHHYC, KOCHHYC,

TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpHI M MX NPOEKLIUU HA OCH

KOOpJMHAT, CJIOXeHHe BeKTopoB. [IpousBonaHble 3neMeHTapHbIX QyHkumid. IlpusHaku nopoOus

TPEYroJbHUKOB, ONpe/ieeHne IIIOLaI1 INIOCKUX QUryp u o0béMa Tel.

Buonozus: >nexTpudeckue sBICHNS B KUBOW MPUPOJIE, KOJIEOATEIIbHbIE IBUKEHUS B KUBOW TMPUPO/IE,

HKOJIOTMYECKHWE PHUCKU TMPU TPOU3BOJCTBE DJIEKTPOIHEPTUH, DSJIEKTPOMArHUTHOE 3arpsi3HEHHE

OKpYXKaloIlled Cpelpl, YJIbTPa3ByKOBas JAMATHOCTHKA B MEIMLIMHE, ONTHYECKUE SIBICHUS B JKUBOM

IIPUPOJE.

Xumusa: CTPOGHHE aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKass CTPYKTypa TBEPABIX TeEJ, MEXaHH3MbI

00pa30oBaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAJIbHbIN aHaIu3.

Teozpagpus: MarHUTHBIE NONIOCA 3€MIIH, 3aJI€KH MAarHUTHBIX pYA, (OTOCHEMKA 3eMHOM TTOBEPXHOCTH,

cericmorpad.

Texnonozua: NpUMEHEHUE TOCTOSHHBIX MAarHMUTOB, 3JEKTPOMArHUTOB, AJIEKTPOABHraTenb SKoOw,

reHepaTop MEPEeMEHHOI0 TOKa, MHAYKLIHMOHHAs Medb, JIMHUM 3JeKTporepesad, 3JIeKTpOABUIaTeNlb,

panap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBU-neus, yapTpa3BykoBas AMAarHOCTUKA B
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TEXHHUKE, TPOCKIIMOHHBIA amnmapaTr, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes, CIyTHUKOBHIE
NPUEMHHUKH, SJIEpHAsI SHEPTEeTHKA U SKOJIOTUYECKHE ACTIEKTHI €€ Pa3BUTHS.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI' PAMMBI I10 ®U3UKE HA

YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIMuyHOCTHBIE Pe3yIbTAaThl OCBOCHUS ydeOHOro mpeaMera «Pu3nka» JOHKHBI OTPaXKaTh TOTOBHOCTD H
CIIOCOOHOCTH 00YUaIOIIUXCSI PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEH THYHOCTH,
CHCTEMOW IIEHHOCTHBIX OpHEHTAIM{, MO3UTHBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIINX
TPaJULMOHHBIM LIEHHOCTSIM POCCHICKOr0 OOIIEeCTBa, pACIIMPEHUE KU3HEHHOTO OIbITa M OIbITa
JESATEIBHOCTH B IIPOLECCE pealn3alid OCHOBHBIX HAIpPAaBJIECHUI BOCIMTATENbHON JESATENBHOCTH, B
TOM YHCJIE B YACTH:

l) rPa’kKIaHCKOT0 BOCIIMTAHMS

c(OpMHPOBAHHOCTD rpakJIaHCKOM MO3UIMU  O0yYaromerocs KaK  aKTHBHOTOHM
OTBETCTBEHHOT'O YJI€Ha POCCUHCKOT0 OOIIECTBA;

MIPUHSATHE TPAIUIIMOHHBIX 00111e9eI0BEUECKIX T'YMaHUCTHUYECKUXHU
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTH BECTU  COBMECTHYIO JeSTeIbHOCTh B HHTEpecax  TPaxITaHCKOTO

o011ecTBa, y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHu3aluu;
YMEHHUE B3aUMO/JICHCTBOBATh C CONMAIBHBIMA MHCTHTYTaMH B COOTBETCTBUH C UX(DYHKIUSMH U
Ha3HAYCHUEM;

TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOM JESITEIBHOCTH;

2) IaTpHOTHYECKOr0 BOCHUTAHHUS:
c(hOPMHUPOBAHHOCTH POCCHICKON TPaXKTaHCKON MICHTUIHOCTH, MATPHOTU3MA; [IEHHOCTHOE
OTHOLLEHUE K  TOCYJapCTBEHHBIM CUMBOJIaM, JOCTHKEHUSIM
POCCUICKMX y4EHBIX B 00J1aCTH (PU3UKU M TEXHUKE;

3) AYXOBHO-HPABCTBECHHOI'0 BOCIIUTAHUSA:
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITHUYECKOTO IMMOBEICHHS; CITIOCOOHOCTh
OIICHMBATH CUTYaLHIO U TPUHUMATh OCO3HaHHBIC pelieHus,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI ¥ LIEHHOCTM, B TOM YHCIIE
B JIESITEIIBHOCTHA YYEHOTO;
OCO3HaHHWE IMYHOTO BKJIa/1a B IOCTPOEHUE YCTOWYUBOTO OYIYIIETO;

4)rcTeTHYecKoro BOCHHTAHMUS:
ACTETUUYECKOE OTHOLIEHHE K MUPY, BKIIIOUasl ICTETUKY Hay4HOTO TBOPYECTBA,IPUCYIIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTanus:
UHTEpEC K pasnyHbIM cdepaM NpoPecCHOHATbHON JeSTeNbHOCTH, B TOM YHCIE CBA3aHHBIM C
¢u3MKOl W TEXHUKOH, YyMEHHE COBepIlaTh OCO3HAaHHBIM BbIOOp Oyaymeld mnpodeccun u
peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC IIJIaHBI;
TOTOBHOCTb M CLIOCOOHOCTH K 00pa30BaHMIO M caM000pa30BaHUIO B 001acTH (PU3UKUHA TPOTAKEHUU
BCEM KU3HU;

6)3K0./10rHUECKOr0 BOCIIMTAHUS:
c(OpMHUPOBAHHOCTH IKOJIOTUYECKOH KYIbTYpPbI, OCO3HaHHUE II100aIbHOTO XapaKTEPadKOIOTHIECKUX
npo0Jem;
IUITAaHUPOBAHME U OCYILECTBIICHHE JEHCTBUI B OKpY>KaIOIIEeH cpe/ie Ha OCHOBE3HAHMS LieIen
YCTOWMYUBOTO Pa3BUTHS YEIIOBEUECTBA,
Pacmpenne ombiTa AEATENBHOCTH 3KOJIOTMYECKON HANpPaBICHHOCTH HAa OCHOBEUMEIOIIMXCS 3HAHUH
no (usuke;

7) HeHHOCTH HAYYHOTO TO3HAHMS:
c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO  Pa3BUTHSA
buznyecKoil HayKu;
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OCO3HAaHUEC NI CHHOCTHU H&y‘-IHOfI ACATCIBHOCTH, TOTOBHOCTH B TIIPOLECCEC H3YUCHUA q)HBI/IKI/I
OCYIICCTBJIATH MPOCKTHYIO U UCCIIEAO0BATCIIBCKYIO ACATCIBHOCTE HHAUBHUAYAJIbHO U B I'PYIIIIC.

METAIIPEMETHBIE PE3YJIBTATbBI
IMo3HaBaTeIbHbIE YHUBEPCAIbHbIE y4eOHbIE AelCcTBUS
Ba3oBble Jornueckue neiicTBus:
®  CaMOCTOATEIHLHO (HOPMYJIHUPOBATh U AKTYaJIM3UPOBATh MPOOJIEMY, paccCMaTpUBaTheE
BCECTOPOHHE;
®  ONpEENATh LEIH ACITeIHbHOCTH, 33aBaTh MAPAMETPhI K KPUTCPHH X JOCTUKCHUS;BBISBIISTh
3aKOHOMEPHOCTH M TMPOTHUBOPEUHUST B PACCMATPUBACMBIX (PUINICCKUX
® SBJICHUSX,
e pazpabarbIBaTh IUTaH  pelIeHUusT  mpoOJieMbl ¢ y4€TOM  aHalu3a  MMEIOIIUXCS
MaTepHaAIbHBIX U HEMATEPHAIBHBIX PECYPCOB;
® BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh, OIICHMBATh COOTBETCTBUE PE3YJIBTATOBIICIISIM, OIICHUBATh
PUCKH MOCIEACTBUMN JACATEIBHOCTH;
® KOOPJIWHUPOBATH M BBIMOJHATH PabOTy B YCIOBHSIX PEAIbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aMMO,ICHCTBHS;
® pa3BHUBaTh KPEATUBHOE MBIIUICHHUE MPU PEIICHUH KU3HCHHBIX MPOOJICM.
Ba3zoBble uccienoBaTeIbCKHE JelCTBUA.

® BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KIIOUCBBIMU MOHITHSIMHA U METOIaMU (PU3HUYECKON HAYKU;

e BIAJCTh HABBIKAMH Y4e€OHO-HCCIIEIOBATENCKOW M TMPOEKTHOW JAESITeNIbHOCTUB OOJIACTH
(GU3UKH, CTIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY TMOHUCKY METOJIOB PEIICHUS
3a/1a4 PU3UYECKOTO COACPIKAHUSI, TPUMEHEHHUIO Pa3IMYHBIX METOIOBIIO3HAHHS;

e BIAJCTh BHAAMHU JCSATEIBHOCTH [0 TMOJYYEHHIO HOBOTO 3HAHHUA, €ro HHTEpPIpeTaluH,
npeoOpa3oBaHUI0 U TPUMEHEHHUIO B Pa3JIMYHBIX Y4YEOHBIX CUTYalUsX, B TOM YHCIE TpHU
CO3IaHUU YU4EOHBIX MPOEKTOB B 00J1aCTH (PU3UKY;

®  BBIABIATH IPUYUHHO-CIIEACTBEHHBIE CBS3H M aKTyaTU3UPOBATh 33a4y, BbIIBUTATbTUIIOTE3Y €€
peuieHusi, HaXOAWTh apPryMEHTHI JUIsl JOKa3aTelbCTBa CBOMX YTBEPXKIEHUM, 3a/1aBaTh
napameTpbl U KpUTEPUHU PEIICHHS;

® aHaJTM3UPOBAThH MOJYYCHHBIE B XOJE PEUICHUS 3a/1a4l Pe3yIbTaThl, KPUTUYECKH OIICHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

® CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/lauyd B 00pa30oBaTEIbHON ACATEIHHOCTH, B TOM
qHClie PU U3YYEeHUHU (HU3HKY;

® 1aBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

® yMETh MEPEHOCUTD 3HAHUS MO (PU3KKE B MPAKTUUECKYIO 00JIACTh )KU3HEACATEIbHOCTH;

® yMETh WMHTETPUPOBATH 3HAHHS M3 Pa3HBIX IMPEJAMETHBIX O0JIACTCH; BBIABUTATH HOBBIC HJICH,
npeiaraTh OpUrHHAIbHBIE MTOAXOAbl U PEIIEHUS;CTaBUTh MPOOIEMBI M 3a]]a4H, OITYCKAOIINE
TbTepHATHBHBIC PEIICHHUS.

Pabora c undopmanmeii:

e BIAJNECTh  HaBBIKAMH MOJTy4eHUS uHbOopMaIuu buznuecKoro coliepKaHUsl U3
HMCTOYHHKOB Pa3HbIX THUIIOB, CAMOCTOSITEIIHHO OCYIIECTBIISTH TTOUCK, aHAIN3, CHCTEMAaTHU3AIHIO
Y MHTEpIIpeTanio HHHOpMALIUK Pa3IHUHbIX BUJOB U (HOPM MpeICTaBICHHUS;

® OIEHUBATh IOCTOBEPHOCTH HH(POPMAIIHH;

® CMOJNB30BAaTh CpeAcTBa WH(MOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX  TEXHOJIOTUH B
peIIeHun KOTHUTHBHBIX, KOMMYHHUKATUBHBIX | OPTaHW3AIlMOHHBIX  3a/Ja4 C
COOJIIOICHHEM TpeboBaHU 3PrOHOMUKH, TEXHHUKH 0e30IMacHOCTH, TUTUCHEIL,
pecypcocOepekeHus, MPaBOBBIX M ATHUECKUX HOPM, HOPM WH(OpMAITMOHHOW 0€30MacHOCTH;

® CO37aBaTh TEKCTHI (PU3MYECKOTO COJACPKAHUSA B PA3IMYHBIX (opMarax ¢ Y4ETOM Ha3HAUYCHHS
uH(pOpMallMM U IENEeBON ayauTOpPUH, BbIOMpas ONTUMAIbHYIO (OpMYy MPEICTaBICHHUS U
BU3yaJIN3aIluu

KoMMyHuKaTHBHBIE YHUBEpCajibHbIe YUeOHbIe [elCTBHUS:

® OCYHICCTBIIATH OGH.[CHI/IC Ha ypoKax (I)I/I3I/IKI/I u BO BHG-ypO‘-IHOﬁ ACATCIIbBHOCTHU,; PACIIO3HABATDH
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NPEANOCHUIKH KOH(MIMKTHBIX CUTYyallui M CMATYaTh KOH(IMKTHI, pa3BEPHYTO U JJOTMYHO U3JIaraTh
CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX

CPEICTB;

IIOHUMATh ¥ UCIIOJIb30BaTh IIPEMMYILECTBA KOMAaHIHOW U MHIAUBUYaJIbHOW pabOThI;BHIONpATh
TEMaTUKY U METO/Ibl COBMECTHBIX JEHCTBUI ¢ y4ETOM OOIINX UHTEPECOB,

Y BO3MOKHOCTEH Ka)KI0r0 4jeHa KOJUIEKTHBA,

IIPUHUMATD LIEJI1 COBMECTHOM ACSITEIBbHOCTH, OPraHU30BbIBaTh U KOOPIAUHUPOBATH ACUCTBUSA 110
€€ IOCTHIKEHUIO: COCTABJIATH IUIAH ICHCTBUM, PACIIPEAEIIATh POJIM C YY4ETOMMHEHHUM YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM padoThI;

OLIEHUBAaTh KAa4eCTBO CBOEr0O BKJIaZa M KaXJOTO y4aCTHHKA KOMaHJbl B OOILIMH pe3yapTar 1o
pa3pabOoTaHHBIM KPUTEPUSIM;

IpejjlaraTb HOBBIE IIPOEKTHI, OLCHMBATh HUACU C IIO3ULUU HOBU3HBI, OPUIMHAJIBHOCTH,
IIPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IOBEICHUE B PA3NIMYHBIX CUTYalUsAX, IPOSABIATH
TBOPYECTBO U BOOOpakeHHUE, OBITh MHUITUATHBHBIM.

PeryisiTuBHbIe YHMBepcajbHble yueOHbIe JeiiCTBUS
Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBIISATh IO3HABATENBHYIO NESATEIBHOCTh B OONacTH (U3UKHA U
ACTPOHOMMH, BBISBIISTH MIPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC3a/1aUH;
CaMOCTOSITENIbHO COCTaBJISATh IUIAH pEHICHHUsS pacu€THBIX W KaueCTBEHHBIX 3ajad, IUIaH
BBIIIOJIHEHUS] IPAKTUYECKOH paboThl € y4ETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHUM;

J1aBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacmupsATh paMKHU Y4eOHOT0 IPEAMETa Ha OCHOBE JINYHBIX MTPEANOUYTEHUIN;

JienaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH3a PEIICHNUE;
OLICHUBATh IPUOOPETEHHBIH OIIBIT;

CHOcOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO SPYAULUU B 00JacT (DU3HKH, MOCTOSTHHO
HOBBILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHbBIN YPOBEHD.

CaMOKOHTPOJIb, IMOIIHOHAIbHbIA HHTE/VIEKT:

JaBaThb OLIEHKY HOBBIM  CHUTyalusM,  BHOCHTb  KOPPEKTHBBl B JESTEIbHOCTD,
OLCHUBATb COOTBCTCTBUC PCIYJIbLTATOB LCIIAM,
BJIaACTh HABbIKAMH MMO3HaBaTEIbLHON pe(l)J'ICKCI/II/I KaK OCO3HaHUA COBepHIaeMI)IXIIGI\/’ICTBI/II\/'I u
MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIBTaTOB U OCHOBAHU;
UCIOJIb30BaTh NMPUEMBI Pe(IEKCUH Ul OLIEHKU CUTYalluu, BBIOOpPAa BEPHOTOPELICHUS;
YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHWKEHUIO; IPUHUMATh
MOTHBBI U apT'yMEHTHI IPYTHX [P aHAJIU3€ PE3YJIbTAaTOB I€ATEIbHOCTH; IPUHUMATD ce0sl,
IIOHMMasl CBOM HEIOCTATKHU M JIOCTOMHCTBA;
IIPUHUMATh MOTUBBI M apT'yMEHTBI IPYTHX [IPU aHAJIU3€ PE3YIbTATOB JEATEIIbHOCTH;TIPU3HABATh
CBOE MpaBo U MPaBo APYTUX HA OIINOKH.

B mporecce DOCTH)XKEHUS JMYHOCTHBIX pPE3YylIbTaTOB OCBOCHMSI MPOTpaMMbl MO (HU3MKE IS

YPOBHSI CpeiHero o01iero o0pa3oBaHus y 00y4arOLIMXCsl COBEPIICHCTBYETCIIMOYUOHATIbHBIU UHMENTEKM,
npernonararomuil copMUpPOBaHHOCTb:

CaMOCO3HaHUsI, BKIIIOYAIOIIETO CHOCOOHOCTh MOHMMATh CBOE HMOIMOHAIBHOE COCTOSHUE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM dYMOIMOHAIBHON c(pepbl, OBIThYBEPEHHBIM B cebe;
CaMOPETYJIMPOBAHUSI, BKIFOYAIONIETO0 CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBENICHHE, CITOCOOHOCTh QIaTHPOBATHCS K AMOIMOHAIBHBIM U3MEHEHUSM U TPOSIBIIATH
THOKOCTB, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEN MOTHBALIMU, BKIIOYAIOLIEH CTPEMIICHUE K JOCTHXKEHHIO LIETU U YCEeXY, ONTUMU3M,
WHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATDH, UCXO/ISI K3 CBOMX BO3MOXKHOCTEH;

OMIIATHUH, BKJIIOYAIONMIEH CIIOCOOHOCTh TMOHMMATh SMOIMOHAIBLHOE COCTOSIHHE JPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHHUIO;
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COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTb BBICTPAWBaTh OTHOLICHMS C APYTMMHU
JFOAbMU, 3a00TUTHCSI, IPOSBIISITh MHTEPEC U pa3periaTb KOH(QIHUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI
K konmy o0yuenus B 10 kiacce nmpeqmMeTHbie pe3ysibTaThl HA YTIyOJIEHHOM YPOBHEIOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y O0YYaIOIUXCSl YMEHHMH:

MOHUMATh POJIb GU3UKH B IKOHOMUYECKON, TEXHOJIOTUYECKOM, IKOJIOrMUECKOM, COLIUaIbHOU U
STHYECKONH cdepax AeATeNbHOCTH YelIOBeKa, pojb M MeCTOo (U3UKH B COBPEMEHHOM
HAYyYHOW KapTHHE MHpA, 3HAYCHHUE OMHCATEIHHON, CUCTEMATH3UPYIONICH, OOBSICHUTETLHOW U
MPOrHOCTUYECKOW (GYHKIUN (QU3NYECKOW TEOpUM — MEXaHHKH, MOJICKYJSpPHON (QU3UKU U
TEPMOJIMHAMHKH, POJIb (HU3NYECKON Teopur B (POPMHUPOBAHUU MPEICTABICHUN O (HU3HUYECKOMN
KapTUHE MUPAa;

pa3ianyaTh YCIOBUSL MPUMEHHUMOCTH Mojeneill (U3MYECKHUX Tl MU MPOLECCOB (SBICHUIN):
MHEepLMajgbHas CUCTEMa OTCY€Ta, alCOJIIOTHO TBEPAOE TENO, MaTepualbHas TOUKa,
PaBHOYCKOPEHHOE JBMKEHHE, CBOOOJHOE TajJeHue, alCONIOTHO ympyras naedopmanus,
a0COIOTHO YHpYroe M aOCONIIOTHO HEYNPYro€ CTOJKHOBEHHUS, MOJENU Ta3a, *XUIKOCTH U
TBEPAOTO (KPUCTAJUIMYECKOr0) TeNa, HUACalbHBIA Ta3, TOUYEYHBIH 3apsij, OJHOPOIHOE
ANEKTPUYECKOE IOJIE;

pa3nuyarh ycloBHs (TpaHHIBI, 00JACTH) MPUMEHMMOCTH (DU3WYECKHX 3aKOHOB, MOHUMATh
BceoOwMil Xxapakrep (GyHAaMEeHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTh MCIOJIB30BaHUS YACTHBIX
3aKOHOB;

AHAIN3UPOBATh U OOBACHATH MEXaHUYECKHE NPOLECCHl U SBJICHMS, HCIOJb3YyS OCHOBHbBIC
MOJIOKEHUS W 3aKOHBI MEXaHUKU (OTHOCHUTENBHOCTh MEXaHHYECKOTrO ABMKEHUS, (HOPMYIbI
KMHEMaTUKU paBHOYCKOPEHHOI'O JABM)KEHHUs, IpeoOpazoBanHus [amunes s ckopoctu u
nepeMenieHus, 3akoHbl HblOTOHA, NMPUHLKI OTHOCUTEIBHOCTH ['anmuiesi, 3aKOH BCEMHUPHOTO
TATOTEHUS, 3aKOHbI COXPAHEHMsI UMIYJbCa U MEXAHUYECKOM SHEPruu, CBSA3b pabOTHI CUIIBI C
W3MEHEHHEM MEXaHWYEeCKOW SHEPruu, YCJIOBUA paBHOBECHS TBEPAOrO Teia), MPU ITOM
UCIIOJIB30BaTh MAaTEMaTHUYECKOE BBIPAKEHHE 3aKOHOB, YKA3bIBaTb YCIOBHS INPUMEHHMOCTH
busznyecKkux 3aKOHOB: mpeoOpa3zoBaHuil [amuines, BTOporo u TpeTbero 3akoHOB HbloTOHA,
3aKOHOB COXPaHECHUSMMITYJIbCA U MEXaHUYECKON DHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
AQHAJIM3UPOBATh U OOBSICHATDH TEIUIOBBIE IPOLIECCHI U SIBIECHUS, UCIIOIb3YS] OCHOBHBIEIIOJIOKEHUS
MKT u 3aK0oHBI MOJIEKYJIApPHON (PU3MKHM U TEPMOAMHAMUKHU (CBS3b JIaBJICHUS UIEATBHOTO ra3a
CO CpeIHEH KMHETUYECKON 3HEPrHeil TEIJIOBOTO JIBMXKEHUS U KOHUEHTPALMEH €ro MOJIEKY,
CBS3b TEMIIEPATypPhl BEIIECTBA CO CPEIHEH KUHETUYECKOM HEPrued TEIUIOBOIO  JBHIYKEHUS
€ro 4YacTWll, CBSI3b JIABJICHHWsS HJCAJIBHOIO Tra3a ¢ KOHLEHTpaluuel MOJIEKYJI U €ro
TeMIEpaTypoil, ypaBHeHne MenzaeneeBa—KianelipoHa, nepBblil 3aKOH TEPMOJIMHAMUKH, 3aKOH
COXpaHEHMsI PHEPIMM B TEIUIOBBIX Ipolleccax), MpU 3TOM HCIOJIb30BaTh MAaTEMaTHYECKOE
BBIDAJKECHHME 3aKOHOB, YKa3blBaTh YCIOBUA IIPUMEHUMOCTH YypaBHeHUs MenaeneeBa—
Knaneipona;

AHAIN3UPOBATh U OOBSICHATH DJIEKTPUUECKUE SIBICHMSI, MCIOJb3ys OCHOBHBIE MOJOXKEHUS U
3aKOHBI 3JIEKTPOAMHAMHMKHN (3aKOH COXPaHEHMs JJIEKTPUUYECKOro 3apsna, 3akoH KyroHa,
MOTEHIUAIBHOCTh  JJIEKTPOCTATHYECKOrO IOJIS, IPUHLMUII CYNEPHO3ULIHUH DIEKTPUUYECKHUX
II0JIEH, TIPU OTOM YKa3blBas YCJIOBHS NMPUMEHUMOCTH 3akoHa KysoHa, a Takke NpakTHYECKU
BaXHbIE€ COOTHONIEHMs: 3akoHbl Owma ans ydacTKa Lenu U I 3aMKHYTOH
aNeKTpuueckor 1emnu, 3akoH Jxoyns—Jlenna, mpaBuna Kupxroda, 3akonsr @apanes uis
AEKTPOIIN3A);

ONKCHIBaTh (PU3UUECKHE TPOLECChl U SBJICHMS, HCIOJIb3Ysl BEIMYMHBL: MEpeMelieHHe,
CKOpPOCTb, YCKOPEHME, UMIIYJIbC Te€la WU CHUCTEMBI TEl, CUIa, MOMEHT CHUJbl, JaBIICHUE,
MOTEHLMANbHAsl SHEprusi, KUHETHUYecKas SHEeprus, MeXaHWueckas BSHeprus, padoTa CHIIbI,
LIEHTPOCTPEMHUTEIILHOE YCKOPEHHUE, CUJla TSKECTH, CUJIA YIIPYTOCTH, CUJIa TPEHHUs, MOLIHOCTD,
SHEpPrusl B3aUMOJCHCTBHS Tena ¢ 3eMi€id BOMM3M €€ TOBEPXHOCTH, HHEPrusl yIpyrou
neGopMaluu MPYKUHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIOTHAs TeMmepaTypa Tena, paboTa B
TEPMOJMHAMUKE, BHYTPEHHSSI SHEPTUsl UJICATbHOIO OJHOATOMHOIO Ta3a, paboTa HAeaJbHOTro
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raza, OTHOCUTEJbHAsi BIAXHOCTH Bo3ayxa, KIIJ[ wupeanbHOro TEIIOBOrO JABUTATEs;
3JIEKTPUYECKOE TI0JIE, HAITPSKEHHOCTD SJIEKTPUYECKOTO MO, HAIPSHKEHHOCTD OJIS1 TOUEYHOT O
3apsja WM 3apspKEHHOIO 11apa B BAKYyME U B JUDJIEKTPUKE, IOTEHIIMAI 3JIEKTPOCTATUYECKOTO
I0JISI, Pa3HOCTh IOTEHLHUAJIOB, 3JEKTPOABUKYILASA CHJIA, CHJIA TOKA, HAIPSKEHUE, MOIIHOCTh
TOKA, 3JIEKTpUYECKas €MKOCTb IUIOCKOTO KOHJIEHCATOpa, CONPOTUBJIEHHME YdacTKa LENH C
MOCJIEIOBATEIbHBIM U IapaJUICIbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPTHUs JIEKTPUUECKOTO
110JIs1 KOHJIEHCATopa;

OOBSICHATH OCOOCHHOCTH TIPOTEKaHUS (PU3MUYECKUX SIBICHUI: MEXaHHYECKOE JBIKCHHE,
TEIJIOBOE JIBMKEHHE 4YaCTHIl BEUIECTBa, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE IBUKEHHE,
muddy3us, ucnapeHwe, KHUIEHHE ¢ KOHJCHCAIUs, IUIABJICHHE U KPHUCTAJUIU3aIus,
HaIIPaBJICHHOCTh TEIUIONEPEAAUn, AIIEKTPU3alUUs TeJl, SKBUIOTCHLHUAIBHOCTh IMOBEPXHOCTU
3apsKEHHOT0 IPOBOIHUKA,

IOPOBOJUTH MCCIIEOBAHUE 3aBUCHMOCTH OJHOM (PU3MUECKOW BEIMYMHBI OT JPYro C
UCIIOJIb30BAaHUEM TIPSMBIX W3MEpPEHUH, MPU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PMKCHPOBATH
pe3yJbTaThl MOJTYYEHHON 3aBHCHUMOCTH (M3MYECKUX BEIMYUH B BHJIE T'paUKOB C Yy4&€TOM
aOCOJIOTHBIX MOTPEIIHOCTEH WM3MEPEHUH, JIeNaTh BBIBOABI 10 PE3YJIbTAaTaM UCCIEAOBAHMUS;
MPOBOJIUTH KOCBEHHBIC M3MEPECHUS (PM3UUYECKUX BEIIMYMH, IIPU 3TOM BBHIOMPATH ONTHUMAIbHBIN
METOJI W3MEPEHHS, OLIEHWBAaTh a0COJIOTHBIE U OTHOCUTENBbHBIE MOTPEIIHOCTU MPSMBIX U
KOCBEHHBIX U3MEPEHHUN;

IPOBOAMTH OIBITHl IO IPOBEPKE NPEUIOKEHHONW TUIIOTE3bl: IUIAHUPOBATh 3KCIEPUMEHT,
coOupaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJTM3UPOBATh NOTyYEHHBIC PE3yIbTAThl U JIEIaTh
BBIBOJI O CTaTyCe MPEUI0KEHHON THIIOTE3bI;

coOnroaarh npasuia 0€30MacHOIO TPyAa MPH MPOBEACHUU UCCIEI0BAaHUI B paMKax yd4eOHOTO
JKCIIEPUMEHTA, MPAKTHUKyMa M Y4eOHO-HCCIEIOBATENIbCKOW M IMPOEKTHOW NIeATEIbHOCTH C
MCII0JIb30BAaHUEM U3MEPUTEIBHBIX YCTPONUCTB U J1abOpaTOPHOr0000py10BaHUS;

pemaTh pacy€THBIC 3a/1a4M C SIBHO 33/IaHHOW M HESBHO 3aJaHHOW (PM3UUECKOW MOJEINBbIO: Ha
OCHOBaHMHU aHalIM3a YCIOBHS OOOCHOBHIBATH BHIOOP (U3MYECKON MOJENH, OTBEYaIolIeH
TpeOOBaHUSAM 3aJaud, NPUMEHSTH (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJAThI
buznyecKux TEOpUd TMpU UCMHOJIH30BAHUM MaTEMaTHYECKHX METOJOB pEIICHUs 3ajad,
IPOBOAMTH PAacyE€Tbl HAa OCHOBAHWM MMEIOIIMXCS JaHHBIX, AHAJIU3UPOBATh pE3yJabTaThl U
KOPPEKTUPOBATH METO/IbI PEILIEHUS C YIETOM MOJYyUEHHBIXPE3YJIBTATOB;

peliaTh KaueCTBEHHBIC 3a/1a4yM, TPEOYIOIe MpUMEHEHUsI 3HAHUN U3 Pa3HBIX pasJesioB Kypca
¢u3KKY, a TaKKe MHTErpaluy 3HaHUHM U3 IPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LHKJIA!
BBICTPAMBaTh  JIOTMYECKYK0  LEMOYKY PACCYXJIECHUW C OMOpON Ha M3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUE SBIICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHMS MJI1 OOBSICHEHHMS OCHOBHBIX NPUHLUIOB pabOThI
M3MEPUTENbHBIX TPHUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHYECKHUX MPOIECCOB;
MPUBOJUTH MPUMEPHI BKJIaa POCCHUCKUX U 3apyOeKHBIX YUEHBIX-(DU3HKOBB pa3BUTHE
HAyKH, B 00BACHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKUU TEXHOJIOTUM;
aHAJIM3UPOBATh M OIEHUBATh TOCJIEACTBUS OBITOBOM U MPOU3BOJCTBEHHOW NEATEIBHOCTH
YEJIOBEKa, CBI3aHHOU ¢ (PM3MUECKUMU MPOIECCAMU, C MO3HUIINI SKOJOTHYECKON O€30MacHOCTH,
MPEACTABICHUN O PALMOHAJIBLHOM MPHUPOJOINOIb30BAHNH, @ TAKKE Pa3yMHOM HCIIOJIb30BAaHUU
JIOCTIKEHUN HAYKH U TEXHOJIOTHH JUTsl JAIbHEUIIIErOpa3BUTHS Y€JI0BEUECKOT0 OOIIECTRA;
MPUMEHATH Pa3IUYHBIE CIMOCOOBI paboThl ¢ HWHGOPMAIMEH (U3NUECKOTO COACpKaHUS C
UCIIONIb30BAaHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJOTHH, TMpPU ATOM HCIOIB30BaTh
COBpEMEHHbIE MH(QOPMAIMOHHbIE TEXHOJIOTUU JUIsl TOWCKA, NMEepepadOTKH M NPEeqbsBICHUS
yueOHOW ¥ HAYYHO-TIONMYISAPHOW HH(POPMAINK, CTPYKTYPHUPOBAHUS U HHTEPIpETAINH
uHpopMaIuK, TONYYCHHOW W3 pa3IUYHBIX HCTOYHHMKOB, KPUTHYECKH aHAJTU3UPOBATH
NoJy4aeMyro HMH(OpPMAIMIO U OLEHUBAaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS
3HaHUH, TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHUKANH(OpMallnu;

MPOSBIISATh OPTaHU3ALMOHHBIE U TO3HABATEIbHBIE YMEHHUS CaMOCTOSITEILHOTO MPUOOpETeHUS
HOBBIX 3HAHUI B MPOIIECCe BHITOTHEHUS MPOEKTHBIX M Y4eOHO- UCCIIeIOBATEIbCKUX padoT;
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paboTaTh B IpyHIe C HUCIHOJHEHHEM pa3IMUYHBIX COLHUAIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPyNIbl, PallMOHAIBHO PACHpPENENATh NEATENIBHOCTh B HECTAHAAPTHBIX

CUTYallUsX, aJICKBaTHO OLIEHUBATh BKJIAJ Ka)J0I'0 U3 YYaCTHUKOB IPYIIIBI B PELICHUE
paccMaTpuBaeMoii MpoOIeMBbL;

[POSABIIATH MOTHUBAIUIO K Oynyieit npodeccuoOHaTbHON NEeATEIIbBHOCTH 110
CHELHATBHOCTIM (PU3UKO-TEXHUUYECKOTO POQUIIS.

K xonny oOyuenus B 11 kiacce npeqMeTHbIE pe3ysbTaThl HA YTIyOJI€HHOM YPOBHEIOKHBI OTPaXarh
c(OPMHPOBAHHOCTD Y O0YYAIOIIUXCS YMEHHIA:

MOHUMATh POJIb (DU3MKU B IKOHOMHUYECKOW, TEXHOJOTUYECKOW, COIMATBHOW M STUYECKOU
cepax AeATeIbHOCTH YelIOBeKa, Pojb U MECTO (U3UKH B COBPEMEHHOW HAay4YHON KapTHHE
MHUpa, pOJIb aCTPOHOMHUHU B IPAKTUYECKOW AEATEIBbHOCTH YEJIOBEKa M JAJIbHEHIIEM Hay4yHO-
TEXHUYECKOM DPa3BUTUH, 3HAYCHHE OIMUCATEIbHON, CUCTEMATU3UPYIOUICH, OObSICHUTEILHOU U
MPOrHOCTHYECKOW (DyHKIMU (DU3HUECKON TEOpHH — JIIEKTPOJMHAMUKHU, CHEIHAIBLHON TEOpHU
OTHOCUTEJIbHOCTH, KBAHTOBOM (U3MKH, pOJb (uU3NYecKko Teopun B (HOPMHUPOBAHUU
NpeCTaBICHUN O (PU3MUECKONW KapTHHE MHpPa, MECTO (hpU3MUECKOW KapTHHBI MHpa B 0OIIeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEACTABICHUI O IPUPOJE;

pa3ianyaTh YyCJOBHSI MPUMEHUMOCTH Mojeiedl (QHU3UYEeCKHX Teln W MPOLECCOB (SBICHHIN):
OJIHOPOAHOE D3JIEKTPUYECKOE M OJAHOPOJHOE MAarHUTHOE IIOJIsl, TapMOHUYECKUE KoJieOaHMUs,
MaTE€MaTUYeCKUl MasATHUK, WJCaJbHbIA MPYXUHHBIA MAasATHUK, TapMOHHUYECKHE BOJHBI,
UJeANbHBIA KoJIeOATENbHBIM KOHTYp, TOHKas JIMH3a, MOJCJIEH aroMa, aTOMHOTO sapa Hu
KBaHTOBOU MOJIEIHN CBETA;

pa3iauyath yciaoBHs (TpaHHULBI, OOJACTH) MPUMEHUMOCTH (PU3UYECKHMX 3aKOHOB, MOHHMATH
BCeoOImMit XapakTep (yHIaMEHTAIBHBIX 3aKOHOB M OIPaHUYEHHOCTh MCIIOJIb30BAaHMS YaCTHBIX
3aKOHOB;

AHAIM3UPOBATh U OOBACHATH AJIEKTPOMATHUTHBIC MPOIECCH U SBICHUS, HCIONb3YS OCHOBHBIC
MOJIO’KEHUSI W 3aKOHBI 3JEKTPOAMHAMUKM M CIEUUAIBHON TEOPHUHM OTHOCUTEJIBHOCTH (3aKOH
COXpaHEHHUs 3JIEKTPUUYECKOro 3apsijia, cuia Amiepa, cuia JlopeHia, 3aKoH 3J€KTpOMarHUTHOU
uHAyKIuY, npaBwio Jlenna, cBsa3p 3/]C caMOMHIYKIIMK B JIEMEHTE DJIEKTPUUECKOU IEMU CO
CKOPOCTBIO H3MEHEHHs CHJIBl TOKA, IOCTYJAThl CIELHAIbHONW TEOPUU OTHOCUTEIBHOCTH
OWHIITeHA);

AQHAIN3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SBJIECHUS, HCIOJB3Ys IOJOXKEHUS
KBAaHTOBOM (u3uKH (ypaBHeHME DWHIITEHA U (oTod(deKTa, NepBblii U BTOPOH MOCTYIAThI
bopa, npuHIUn cooTHOIIEHUs HeomnpeaenéHHocTed [elizeHOepra, 3aKOHBI COXPAHEHHS
3apsI0BOITO M MacCOBOT'O YMCEJI M JHEPIrUU B AJIEPHBIX PEAKLHUAX, 3aKOH PaJHOaKTUBHOTO
pacriana);

ONMCHIBaTh (U3MUECKHE TMPOLECChl M SBJICHUS, HCHOJb3ysl BEIMYMHBL: HANPSKEHHOCTH
AIIEKTPUYECKOT0 TOJS, MOTEHLUHUANT 3JIEKTPOCTaTUYECKOro TMOJs, Pa3HOCTh IOTEHIIMAJIOB,
ANEKTPOJBHKYIIAST CHJIA, MHAYKIUS MAarHUTHOTO TIOJi, MarHUTHBIM MOTOK, cuia Ammepa,
UHAYKTUBHOCTb, DJIEKTPOJBMKYIIAs CHJIa CAMOMHIYKIMH, OSHEPrHsl MAarHUTHOTO IOJIA
IPOBOJIHUKA C TOKOM, PEJISTUBUCTCKHIA UMITYJIbC, TTOJIHAsE SHEPIHsl, SHEPIUs MOKOsI CBOOOAHOM
YaCTHUIIbI, SHEPTUs U UMITYJIbC (OTOHA, MACCOBOE YHCIIO U 3apsij sipa, SHEPTUs CBA3M s/1pa;
OOBSACHATHP OCOOEHHOCTH MPOTEKAHUSI (U3NYECKUX SIBJICHHUM: 3JIEKTPOMAarHUTHas WHIYKIIMS,
CaMOMHYKIIHS, pe30HaHC, HHTep(hEepEeHIUs BOJIH, AU(PpaKus, AUCTIEPCUs, TT0OJIHOE BHYTpPEHHEe
oTpaxkenue, (GorodnekTpuueckuii dpdexr (dororddekrt), anpda- m Oera-pacmanbl saep,
ramma-u3iydeHue saep, Gu3ndecKue MpUHIUMIBI CIEKTPAIbHOTO aHalIu3a U paboThI Ja3epa;
ONpeIeNATh HAMPABICHWE WHIYKIIMA MArHUTHOIO TMOJISI TPOBOJHUKA C TOKOM, CHJIbI AMIlepa U
cuibl JlopeHiia;

CTPOUTH N300paXKeHHe, CO3/1aBaeMO€E MIIOCKUM 3€pKaJiOM, TOHKOM JIMH30H, U pacCUMTHIBATh €r0
XapaKTEePUCTUKH;

MPUMEHSATH OCHOBOIIOJIATAIOIME aCTPOHOMUYECKHE TTOHITHUS, TEOPUU M 3aKOHBI JIJIsl aHalu3a u
00BsicHEeHUS! (U3MUYECKUX TIPOIECCOB, MPOUCXOIANIMX B 3BE3JaX,B 3BE3IHBIX CUCTEMAX, B
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MEXTATaKTHUECKOU Cpeie; ABIKEHUS HeOSCHBIX TEJ, SBONIIONUN3BE3 ] 1 BeeneHHoi;

MPOBOANTH HCCJICNOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIUYHMH C HUCIOJIb30BAaHUEM MPSIMBIX
U3MEpEHMi, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yNbTAThl MOJYyYECHHOU
3aBUCHUMOCTH (PU3UYECKUX BEIMYMH B BHJE TPAPUKOB ¢ y4ETOM aOCONIOTHBIX MOTPEIIHOCTEH
W3MEPEHHU, JIeJaTh BBIBOBI IO pe3yJIbTaTaM UCCIEAOBaHUS;

MPOBOANTH KOCBEHHbIE M3MEpPEHUs (U3NYECKUX BEIMYUH, [IPH ITOM BBIOMPATh ONTHMAaIbHBIN
METOJl M3MEPEHHsI, OLICHUBATh aOCOJIOTHBIE W OTHOCHUTEIbHBIE MOTPEIIHOCTU MPSIMBIX U
KOCBEHHBIX U3MEPEHUN;

MPOBOJIUTH OMBITHI O MPOBEPKE MPEAIOKEHHOM THUIOTE3bl: IUIAHUPOBATH SKCIIEPUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJTYYEHHBIC PE3yJIbTaThl U JIeaTh
BBIBOJ O CTaTyCe MPEIOKEHHON THIIOTE3HI;

OMUCHIBATh METO/IbI MOTYUYEHUS HAYYHBIX ACTPOHOMHYECKUX 3HAHU;

coOnrofaThk mpaBuiia 0€30MacHOro Tpyla MPHU MPOBEICHUU HCCIEAOBAHUN B paMKax ydeOHOTO
9KCIIEPUMEHTA, IMPaKTUKyMa W Y4eOHO-HCCIEeIOBATEIbCKOW M MPOEKTHOM JAEATEeIbHOCTU C
UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPONUCTB U JIA0OPATOPHOTO00OPYI0BAHUS;

pemate pacuéTHbIC 33Jla4¥l C SBHO 33JIaHHOW W HESBHO 3aJaHHON (M3MUYECKOW MOJIENBIO: Ha
OCHOBaHHMH aHAJIM3a YCIOBUS BHIOUPATh PU3NUECKHUE MOJIENTH, OTBEUAIOIUETPEOOBAHUAM 3a]auH,
MPUMEHSTh (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJIAThl (DU3UYECKHX TCOPHA TIpH
WCIIOJIb30BAaHUH MaTEMAaTUYECKUX METOJOB PEUICHUS 3a4a4, IPOBOJUTH pacyEThl HA OCHOBAaHUU
MMEIOIINXCSA JIaHHBIX, AHAIU3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH METOIbl PELICHUS C
Y4€TOM IOJTYYEHHBIX PE3YJIbTaTOB;

pelaTh KayecTBEHHbIE 3a/1ayd, TpeOyrolre MPUMEHEHUsS 3HAaHWW M3 Pa3HbIX Pa3leNioB Kypca
(GU3HKH, a TaKKE WHTETPALMH 3HAHUM U3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO  IUKJIA!
BBICTPAMBaTh  JIOTUYECKYIO  LIEMOYKY PAaCCyXIEHUN C OMOpPOM Ha H3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKUE SBIICHNUS,

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUA JUIA OOBSCHEHUS OCHOBHBIX MPHUHIIUIIOB pPabOTHI
M3MEPUTENIbHBIX TPHUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHYECKHUX MPOIECCOB;
OPUBOJIUTH TPUMEPHl BKJIa/Ja POCCHICKUX U 3apyOekKHBIX YUYEHBIX-(PU3UKOBB Pa3BUTHE
HAyKH, B 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKUU TEXHOJIOTUM;
AHAIM3UPOBATh M OIICHUBATH TMOCHEACTBHS OBITOBOM W TMPOM3BOACTBEHHOH EATEIbHOCTH
YEJIOBEKa, CBSI3aHHOW C (PU3MUECKUMU MPOIECCaMU, C MO3UIIMI IKOJIOTHUECKOW O€30MacHOCTH,
MPEACTABICHUN O PAlMOHAILHOM MPUPOJIONOIb30BaHUM, & TaKKE Pa3yMHOM HCIOJb30BaHUU
JIOCTIKEHUN HAYKH U TEXHOJIOTHH JUTsI JAIbHEUIIIErOpa3BUTHS Y€JI0BEUECKOT0 OOIIECTRA;
MPUMEHATh pa3JIMYHbIe CMOCOOBI PaboThl ¢ uHMOpMalueln (HU3UIECKOTO COACPKAHUA C
UCIIONIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUM, MPH 3TOM HCIIOIH30BATh
COBpeMeHHbIE HH(GOPMAIIMOHHBIC TEXHOJOTUM Il TOUCKA, MEepepadOTKH U TPEAbSIBICHUS
yueOHOM U HAay4yHO-TIONMYNSpHOW HWH(OpMaLUK, CTPYKTYpPUPOBAHHUS U HHTEPIpPETALUU
uHpOpMaIMK, TOJYYEeHHOM W3 PA3JIUYHBIX HMCTOYHUKOB, KPUTHUUECKH aHAJIU3UPOBATH
nosydyaeMyro HH(GOPMAIIHIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIN3a HICTOYHUKaNH(OpMAIIIH;

MIPOSIBJIATh OPTaHU3AIMOHHBIE W TIO3HABATEIBHBIE YMEHHUS CaMOCTOSITEIIBHOTO MPUOOpETeHUs
HOBBIX 3HAHUI B MPOIlecce BHITOTHEHUS MPOEKTHBIX M Y4eOHO- UCCIIEeI0OBATEIbCKUX PadoT;
paboTaTh B TpYIIE C HMCIOJTHEHHEM pPAa3jIMYHBbIX COIMANBbHBIX POJEH, MIaHUPOBaTh pPadboOTy
TPYIIBI, PAIMOHATBHO PACTIPENIEATh JACSITSIPHOCTh B HECTAHAAPTHBIX CHUTYAIUAX, aI€KBATHO
OIICHMBATh BKJIA] KaX/JI0TO U3 YYaCTHUKOB TPYIIIHI B PEIICHHE pacCCMATPUBAEMOU MPOOIEMBI;
MPOSIBIISTh MOTHUBALIUIO K Oymy1eit npodeccHoHaNBHOM JeSATEIbHOCTH 110
CIIENUATBLHOCTSM (PH3UKO-TEXHUIECKOTO MPODHUIIS.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaumenoBanue KomnuectBo OCHOBHEIE BUBI IEITEILHOCTHA
/11 pa3ziesioB U TEM JacoB [IporpammHoe coneprxanue o0yJarmuxcs

y4eOHOTo IIpeIMeTa

Pa3nes 1. HayuHblil MeTO/X IIO3HAHUS NPHPOIBI

11

Hayunsiit metog
NIO3HAHUS IPUPOJBI

6

®uszuka — pyHraMeHTanbHast HayKa

o npupoze. Hayunslit MmeTo no3HaHusiu
METOBI KCCIETOBAHUS (PU3NIECKUX
SIBJICHUI.

OKCHEPUMEHT U TEOpusi B MpoIecce
nmo3HaHusi mnpuponsl. Habmonenue wu
9KCIIEPUMEHT B (PU3HKE.

CrniocoOsl u3mMepeHus: PU3NIECKUX
BEJIMYMH (aHAJIOTOBBIE U LU (POBBIE
U3MEpUTENbHbIE IPUOOPBI,
KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).
[TorpemHocT U3MepeHnit GU3NIECKUX
BEJTMYUH (a0CONIOTHASI U OTHOCUTENbHAS).
MopenupoBaHue GU3NUECKUX SIBICHUIN
IpoLeccoB (MaTepuagbHas TOUKa,
a0COJIIOTHO TBEPJIOE TEJIO, HJlealIbHAS
JKUJIKOCTb, UJICAIbHEIN a3, TOUCYHBIH
3apsn). ['unoresa. @uznyueckuii 3aKoH,

VYyacTie B JUCKYCCHH O PO (PU3HUECKON
TEOpHH B (POPMUPOBAHUU NPECTABICHUN O
(bu3nyecKoil KapTUHEMHPA, MECTE
(bu3nuecKoil KapTHUHBI MUpa B O0LIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEICTaBICHUNAO NIPUPOJE.

N3ydenune NoHATUI «TUTIOTE3AY,
«(huznyecKuil 3aK0H», «hU3nuecKas

TEOpUs».

PaccmoTpenue rpanul NpuMEHNMOCTH
(u3NYECKUX 3aKOHOB.

CpaBHeHue U3MepeHU (PU3NUYECKUX BETUUYNH
IIPY IOMOIIY aHAJIOTOBBIX U LIU(PPOBBIX
M3MEPUTENBbHBIX PUOOPOB, HAIPUMED, IPU
M3MEpPEHUH CUJIbl TOKA MHANIPSKEHUS B LIENTU
IIOCTOSIHHOT'O TOKAa IIPY ITOMOIIY aHAJIOTOBBIX U
U poBbIX

U3MEPUTENBHBIX TPUOOPOB.
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IpaHULbI €r0 IPUMEHUMOCTH.
dusnyeckas Teopus.

Poab 1 MmecTo dusnku B hopMHpPOBaHUH
COBPEMEHHOM HAYYHOU KapTHHBI MHpPA, B
MPAKTUYECKOU IESITEIbHOCTH JIHOJICH

OcBoeHue Croco00B OICHKU
MIOTPELIHOCTEN U3MEPEHUM.

OcBOeHHME OCHOBHBIX MPUEMOB PabOTHI C
uppoBoi TabopaTopueii mo pusuke,
HarpuMep, MPH U3MEPEHUH (PU3UMIECKIX
BEJIMYMH [TPHU OMOIIY KOMIBIOTEPHBIX
JATYUKOB

Hroro mo pazneny 6
Pa3nen 2. Mexanuka
2.1 Kunematuka 10 Mexanndeckoe OBIKEHUE. [IpoBenieHrE KOCBEHHBIX U3MEPEHUN

OTHOCHUTENBHOCTH MEXaHUUYECKOTO
nerkenna. Cucrema orcyéra.

[Ipsimast 1 oOpaTHas 3a1a4l MEXaHUKH.
Pannyc-BekTop MaTepHalbHON TOYKH, €TO
IIPOEKIIMH HAa OCH CUCTEMBI

koopauHar. Tpaexropus. llepemeienue,
CKOPOCTb (CpeHssl CKOPOCTh, MTHOBEHHAs
CKOpPOCTb) U YCKOPEHHE MaTepUaIbHOU
TOYKH, UX

MIPOEKLIUU HA OCH CUCTEMBI KOOPIMHAT.
CrnosxeHue nepeMeIeHn U CII0KEHHE
CKOpPOCTEH.

PaBHOMEpPHOE U PABHOYCKOPEHHOE
MPSIMOJIMHENTHOE IBUYKEHUE.

3aBHCUMOCTb KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS U IIyTH MaTEePUAIIBHON TOUKHOT
BpPEMEHU M UX rpauKH.

MI'HOBEHHOH CKOPOCTH U YCKOpPEHHMs Tea,
B TOM YHCJI€ YCKOPEHUSI CBOOOIHOTO
naJieHus], IPOBECHNE UCCIIeI0BAHUS
3aBUCUMOCTEH MEX Ty PH3NIeCKUMU
BEJIMYMHAMU (TIyTH

OT BPEMEHHU IIPU PaBHOYCKOPEHHOM
JIBIDKEHUH, TIEpro/ia 0OpaleHus
KOHHUYECKOr0 MasiTHUKA OT €ro
apaMeTpoB) U OMBITOB IO MPOBEPKE
MPEII0KEHHON TUIIOTE3bI

IIPY U3Y4YE€HNU PABHOYCKOPEHHOTO

pr[MOJ'IPIHGfIHOFO JABWXKXCHUSA, IBUXKCHUATECIIA,
6pOIJ.IeHHOFO TFOPHU30HTAJIbBHO, IBUKCHUSA TCJIA

10 OKPY>XHOCTHU

C TIOCTOSTHHOM TI0 MOJTYJTIO CKOPOCTBIO.
Omnpenenenne aOCOMIOTHBIX U
OTHOCHUTEIIbHBIX MOTPEIIHOCTEH
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CBoOoaHoe majieHue. Y CKopeHue
CBOOOHOTO MajieHus. [[BrKeHue Tena,
OpOILIEHHOTO MOJ] YIJIOM K TOPU30HTY.
3aBUCUMOCTb KOOPJAUHAT, CKOPOCTH U
YCKOpPEHUSI MaTepualbHON TOUKU

OT BPEMEHH U MX TPaPUKH.
Kpuonuneiinoe npuxenue. [[prxenue
MaTepUaIbHON TOYKU 110 OKPYKHOCTH.
VYrnoBas u nuHelHas ckopocTb. [lepuoau
4acToTa OOpalleHus.
LenTtpocTpemutensHoe (HOpMaIbHOE),
KacaTelIbHOE (TaHTCHIIMAIBHOE) U TTOJIHOE
YCKOpEHUE MaTepUAIbHON TOYKHU.
TexHu4eckue ycTponucTea u
TEXHOJOTHYECKHE MPOLIECCHI: CIIUOMETD,
JBIDKEHUE CHAPSIOB, IICTTHBIE,
mecTepEHYaThie U peMEHHBIETIEpEIadH,
CKOPOCTHBIE JIN(THI

U3MepeHuil pU3nUecKux BeTUYHH.

OneHka rpaHuil MOrpeHOCTEN.

W3ydeHue MoJieNid CUCTEMbI OTCUETA,
CpaBHEHHUE IIyTEH, TPACKTOPUH,

CKOPOCTEH IBUYKEHUS OJTHOTO U TOTO JKeTela B
pa3HbIX CHCTEMAX OTCUETA.

AHanu3 pa3HbIX CIOCOOOB HCCIIEI0BaHUS
JIBUKEHU. PaccMoTpeHne npeaenbHoro
nepexo/iad U3MepeHre MrHOBEHHOMN
cKopocTu. MonenupoBanue npeodpazoBaHUs
JBUKEHHH C UCIIOJIb30BAaHUEM MEXaHHU3MOB,
M3y4eHUE ITpeoOpa3oBaHus yrioBon
CKOPOCTH

B PEIYKTODE.

AHanu3 HampaBlIeHUs] CKOPOCTU MIPU
JBUKEHHUH 110 OKPYKHOCTH. Perienne
pacy€THBIX 3aa4 C IBHO3aIaHHOU U
HESBHO 3aIaHHON (PU3NUECKOn

MOJIETIBIO C

MCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U
dbopMyI KHUHEMAaTHKH.

Pemenne kauecTBEHHBIX 33/1a4,
TpeOYIOMIMX MPUMEHEHHS 3HAHUIUTIO
KHHEMaTHUKE.

OOBbsicHEeHUE YCTPONCTBA U MIPUHIIUIIA
JIEWCTBHSI CITHJIOMETPA, IIECTTHBIX,
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HIeCTEepEHYATHIX U PEMEHHBIX Ilepeay,
CKOPOCTHBIX JTU(TOB.

OObscHeHUE ABIKEHUS CHAPSIOB.
Omnpenenenue ycnoBUd NPUMEHUMOCTH
Mojiesnel (pU3NUecKux TeJ U IPOIECCOB
(s1BJIEHUI): MaTepUalibHAs TOUKA,
PaBHOYCKOPEHHOE JIB)KEHUE, CBOOOTHOE
najieHue.

Brimonnenue yueOHBIX 3a1aHUN

Ha aHAJIN3 MEXaHUYECKHUX MTPOIIECCOB
(sIBJIEHUH) C UCIIOJIb30BAHUEM OCHOBHBIX
MOJIO)KEHUHN U 3aKOHOB

KMHEMATUKH: OTHOCUTEIBHOCTD
MEXaHHYECKOTO JBUKCHHUS, (POPMYJIBI
KMHEMAaTUKHU PAaBHOYCKOPEHHOTO
JIBIDKEHUSI, TpeoOpazoBanus [ amumnesais
CKOPOCTH U MEPEMEILIECHHUS.
Hcnons3oBanue [T-TexHonoruii npu
paboTe ¢ TONOTHUTENbHBIMH
HMCTOYHHKAMU MH(OpMAIIUU IO TEME,

UX KPUTHYECKUH aHaJIM3 U OLIEHKa
JIOCTOBEPHOCTH

2.2

JlmHamMuka

10

[TepsrIii 3ak0H HptoToHa. MHEpLManbHbIE
cuctemsl orcuéra. [IpuHnun
OTHOCUTEIbHOCTH [ amues.
HeunepuuanbHabie cUCTEMBI OTCUETA
(onpeneneHue, IpUMeEpPHI).

[IpoBeneHre KOCBEHHBIX U3MEPEHUN
PaBHOJICUCTBYIOIICH CUIT U
Kod(dUIIMEeHTa TPEHUS CKOJIbKEHUS,
IIPOBEICHUE MCCIIEOBAHUS 3aBUCUMOCTEN
(bU3MYECKUX BETUYHH
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Macca tena. Cuina. [Ipuniun
CYIEPHO3ULINH CUJL.

Bropoii 3akon Hprotona jjist
MaTepuanabHON TOUKU. TpeTuit

3akoH HeroToHa ams

MaTepUaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS.
OKBUBaJIEHTHOCTb I'PaBUTALIUOHHON U
MHEPTHON MacChl.

Cuna TsxecTd. 3aBUCUMOCTb YCKOPEHUS
CBOOOJHOIO MAJACHUS OT BBICOTHI

HaJ| IOBEPXHOCTbHIO IJIAHETHI U OT
reorpaguueckoi MMUPOTHI.

JIBukeHne HeOECHBIX TEN U UX
CIyTHUKOB. 3akoHbl Kemuiepa.

[IepBas kocMHuUecKast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.Bec
Tena, ABMXKYIIErocs ¢ yckopenueM.Cumna
Ttpenus. Cyxoe Tpenue. Cuia TpeHUs
CKOJIbJKEHUS U CUJIa TPEHUS

nokos. Koaddumuent tpenus. Cuna
COTIPOTHUBIICHUS NPU IBUKEHUH TeJa

B KMJIKOCTH WMJIU rase, €€ 3aBUCUMOCTBOT
CKOPOCTH OTHOCHUTEIBHOTO

JBUKECHMUSL.

JaBnenue. ' mapocrarnaeckoe
nasnenue. Cuna Apxumena.
TexHuyeckue yCcTponcTBa

(cwJ1 ynmpyrocTy, BOZHUKAIOITUX

B MPYKUHE ¥ PE3NHOBOM 00Pa3Ile,0T UX
nedopmalum) 1 OIbITOB

IO MPOBEPKE MPEITIOKEHHON THIIOTE3BINPU
W3Yy4YEHUH JBWIKEHUS OpycKa

10 HAKJIOHHOM MJIOCKOCTH, JBUKCHUS
CHCTEMBI CBSI3aHHBIX TeJ, Neopmaruure.
Omnpenenenue aOCOMIOTHBIX U

OTHOCHUTEJIbHBIX MOTPEIIHOCTEHN

U3MepeHUi (PU3MIEeCKUX BETUIHH.

OrneHka rpaHull MOrPEIIHOCTEH.
HccnaenoBanue JBMOKEHUS CHUCTEMBI T,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON YEPE3NETKUN
OJI0K, IBM)KEHUS Opycka

10 HAaKJIOHHOM IIJTOCKOCTH

C TEpEeMEHHbIM KO3(DPUIMEHTOM  TpeHwUs,
JIBIJKEHHUSI Tpy3a Ha BaJly C TPEHUEM.
HaGnronenue IBUKEHHUS TEII

B MHEPLHUAJBHBIX U HEMHEPIUATbHBIX
CHUCTEeMax OTCYETa, HAIPUMED, KAUCHUSIIBYX
LUUJIUHAPOB UITK IIAPOB Pa3HOM MaCCHI C
OJIMHAKOBBIM YCKOPEHUEM OTHOCHUTEIHHO
HEWHEPLHUAIbHON CUCTEMBI OTCUETA.
N3yuenne neHTpoOESIKHBIX MEXaHU3MOB.
CpaBHeHME CUJT TPEHUSI IOKOSI, KAUEHH S

U CKOJIBKEHUS.
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1 TCXHOJIOI'MYCCKUE IIPOLCCCHI:
IIOAUINITHUKH, IBUXKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

Pemenue pacy€THbIX 3a/1a4 € IBHO
3a/IaHHOM U HESBHO 33JIaHHOMU
bu3nueckoil MozeNnbIo

C UCITI0JIb30BAHUEM OCHOBHBIX 3aKOHOBU
(bopMys1 KUHEMAaTUKU U JUHAMUKU. Pemenue
Ka4eCTBEHHBIX 3a/1a4, TPEOYIOMINX
PUMEHEHUS 3HAaHUH

10 KHHEMATUKE U JUHAMHUKE.

OObsicHeHHE yCTPONCTBA U IPUHIIMIIA
JeNCTBUS OJIIMITHUKOB.

OOBbsicHEHHE JBU)KEHUS UCKYCCTBEHHBIX
CIIyTHUKOB.

OnpeneneHue yclioBUM NPUMEHUMOCTH
Mojienel (pU3nUecKuX Te U MPOLECCOB
(s1BNIEHMIT): MHEpLMATIbHAS CUCTEMA OTCUETa,
MaTepuaibHas TOUYKa, a0COJIIOTHO yIpyras
nedopMarius.

Brimonnenue yueOHBIX 3a1aHUN

Ha aHAJIN3 MEXaHUUYECKUX MPOLIECCOB
(s1BJIEHUI) C UCIIOJIB30BAHUEM OCHOBHBIX
II0JIO)KEHUI Y 3aKOHOB INHAMUKHU: TPU
3akoHa HproTOHA, npyHIMI
OTHOCUTEJILHOCTH ["anuies,3akoH
BCEMHUPHOI'O TATOTEHUS.

Pabota B rpymnmax mnpu o0CyXaeHuu
BOIIPOCOB MEXIPEAMETHOIO XapaKTepa
(manpumep, 1o Teme «JIBrxeHue

B TIPUPOJIEN)
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2.3

Craruka TBEPIOTO
Tena

AGCOII0THO TBEPAOE TEIO.
[TocrynarenbHOE U BpajaTeabHOE
JBUKEHUE TBEPAOro Tesia. MOMEHT CUIIbI
OTHOCUTEJBHO OcH BpatieHus. [ iieuo
cuibl. ClloKeHUe CUIL, TPUIIOKEHHBIX K
TBEPAOMY TEILy.

LlenTp TsKECTH TENA.

VYcioBus paBHOBECHS TBEPAOTO TEIIA.
VYcroitunBoe, HEYCTOMUNBOE,
0e3pa3InyHOE PaBHOBECHE.
TexHuueckue yCTpoucTBa U
TEXHOJIOTHYECKHUE MPOLIECCHI:
KPOHIITENH, CTPOUTEIbHBIN KpaH,
peléryarbie KOHCTPYKIUU

[IpoBenenue ucciae0BaHus yCIOBUI
paBHOBeCHsI TBEPJIOTO TEJIa, UMEIOLIET00Ch
BpAILEHUs; KOHCTPYMPOBaHUE

KPOHIITETHOB M pPacyéT Cuil YIPYIroCTH;
WU3Y4YEHHE YCTOMYMBOCTH TBEPAOrO  TeEIa,
MMEIOLIETO MJIOAb OIOPHI.

Pemenne pacu€THBIX 3a7a4 C IBHO 3alaHHOU
Y HESBHO 33/IaHHON (PU3UYECKON MOJIEIBIO C
MCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(bopMyJI CTaTUKH.

Penienne kauecTBEHHBIX 33724,

TpeOyIOIMX MPUMEHEHUS 3HAHUNUIIO

CTaTHKE.

OObpsicHEeHHE  yCTpOMCTBA W  MPHUHIUIIOB
JIECTBUS KPOHIUTEMHA, CTPOUTEIIBHOTOKpaHa,
PeIméTYaThIX KOHCTPYKIUH.

Omnpenenenne  yclaoBUM — IPUMEHHMOCTH
Mozene  (U3MYECKUX  TeNl:  abCOJIFOTHO
TBEPIOE TETO.

Brimmonnenue yueOHbIX 3a1aHUN

Ha aHAJIN3 MEXaHUUYECKUX MPOLIECCOB
(sIBJIEHUH) C UCTOJIB30BAaHUEM OCHOBHBIX
IIOJIO)KEHUI Y 3aKOHOB CTaTUKH: YCIIOBHS
paBHOBECHUS TBEPAOTO

Tena
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2.4

3aKOoHEBI COXpaHCHUA B
MCXAaHUKE

10

HMmynbe MaTepruaabHOW TOUKH, CUCTEMBI
MaTepUaIbHBIX TOueK. LleHTpmacc cuctemsl
MaTepHaJIbHBIX TOYEK. TeopeMa o JBUKECHUH
LIEHTpa Macc.

WMItyibe CHITBI 1 U3MEHEHUE UMITYJIbCATENA.
3aKOH COXPAaHEHHUs UMITYJIbCa.

PeakTuBHOE IBMKEHUE.

MoMeHT uMITyJIbca MAaTEpUAIBLHON TOYKH.
[IpencraBieHue o COXpaHEHUMMOMEHTA
HMITYJIbCA B LIEHTPAJIbHBIX MOJISIX.

Pabota cuiibl Ha MajJOM M Ha KOHEYHOM
nepememenun. I'paguueckoe mpeacraBIeHue
paboTHI CHITBI.

MO1HOCTH CHIIBI.

Kunernueckas sHeprus MaTepuanbHON
ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKOW SHEPTUU MaTEpUaIbHON
TOYKH.

[ToTeHuManbHBIE U HEMOTEHIIUAIBHBIECHIIBL.
[TorenmansHas YHEPTHS.

[ToTeHumanpHas SHEPTUS YIPYTo
ne(OPMUPOBAHHON MPY>KUHBI.
[loTeHunanpHas sHEprus Tena

B OJTHOPOJIHOM I'PaBUTALIMOHHOM I10JI€.
[loTeHunanpHas 3Heprus Tena

[IpoBenenre KOCBEHHBIX U3MEPEHUIN
MMITyJIbCa TeJla, KHHETHYECKOU U
MOTEHLIMAIbHON PHEPTHH TeJa, MOIIIHOCTH
CHUJIBL; IPOBEJICHUE OTBITOBIIO TPOBEPKE
MPEII0KEHHON TUITOTE3BINPU U3yUYECHUN
PaBHOYCKOPEHHOTO

MPSIMOJIMHEHHOTO IBUYKEHUS U
B3aWMO/JICUCTBUS TEIL.

Omnpenenenre abCONIOTHBIX U
OTHOCHUTEJIbHBIX IMOTPEIIHOCTEHN
U3MepeHuil pU3NIecKux BeTUYHH.

OneHka rpaHuil MOrpeIHOCTEN.
[IpoBeneHne SKCIIEpUMEHTA 110 CPABHEHUIO
M3MEHEHUS UMITYJIbCA TeIac UMITYJIbCOM
CHWJIbI, U3MEHEHHS MOTEHIMAIbHOM SHEepPTUn
IPYKUHBI

¢ paboroii cunel TpeHus. MccnenoBanue
COXpaHEHUs UMITYJIbCATIPH YIIPYTOM
B3aMMOJICHCTBHUH, COXPAHEHHSI SHEPTUU TPU
CBOOOHOMITAJICHUH.

Onpenenenue pabOThl CUIIBI TPEHHS MPU
IBIDKEHUN Tela o HaKJIOHHOHU
MIJIOCKOCTH.

Habmonienue u o0bsicHeHHE

PEaKTUBHOTO JIBUKEHHUSI.

Pemenue pacuéTHbIX 3a/1a4 C SIBHO
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B IPaBUTALIMOHHOM I10JI€ OJHOPOJHOTOIIapa
(BHYTpH U BHE L1apa).

Bropas kocmMuueckast CKOpOCTb.

Tperbs KocMUYECKask CKOPOCTb.

CBs3b pabOTHI HEMOTEHIIMATIBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON SHEPTUuU
CUCTEMBI TeJl. 3aKOH COXPAHCHHUS
MEXaHNYECKON IHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHMSL.
VYpaBHenue bepryiuu s ueabHOM
KHUJKOCTHU KaK CIEACTBHE 3aKOHA COXPAaHEHUS
MEXaHNYECKOM dHEprun. TexHuyeckue
YCTPOMCTBA U TEXHOJIOIMUYECKUE ITPOLIECCHI:
JIBUKEHUEPAKET, BOIOMET, KOMED,
MPY>KUHHBIN

MUCTOJIET, TUPOCKOI, (PUT'YpHOE KaTaHUEHA
KOHBKax

3aJaHHOU U HESIBHO 3aJaHHON

(bu3nIecKoil MO/IENIbIO

C UCIIOJIB30BAHUEM OCHOBHBIX 3aKOHOBH
bopMyIT MEXaHUKH.

Penienne kauecTBEHHBIX 33724,

TpeOYIOLINX MPUMEHEHHS 3HAHUIIIO
MEXaHHUKE.

OOBsicCHEHHE TPUHLIUTIOB ICHCTBHS
BOJIOMETA, KONEpPa, IPYKUHHOTO

MUCTOJIETA, TUPOCKOIIA.

OObsicHeHHE IBUKEHUS PAKET, (GUTYPHOTO
KaTaHus Ha KOHbKax. OmpeieneHne ycaoBui
IPUMEHUMOCTUMO/IEeH PU3NUECKUX Tell U
IIPOLIECCOB(SBJIEHUI ): aDCOJIIOTHO YIIPYroe 1
a0COJIIOTHO HEYNIPYro€ CTOJIKHOBEHMSL.
Brimonnenue yueOHBIX 3a1aHUN

Ha aHAJIN3 MEXaHUUYECKUX MPOLIECCOB
(sIBJIEHUI) C UCTIOJIB30BAaHUEM 3aKOHOB
COXpaHEHMsI B MEXAHHUKE: 3aKOHBI COXPaHEHUS
UMITYJIbCA U MEXaHUYECKOMIHEPT U, CBSI3b
paboThI CUIIBI C U3BMEHEHHEM MEXaHUUYECKOU
SHEpPTrUu Tena.

Hcnonb3oBanue IT-Texnonoruit mpu

paboTe ¢ JOMONIHUTEIbHBIMU UCTOYHUKAMU
uH(OpMaIINH 110 TEME,
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UX KPUTUYECKHUN aHaJIN3 U OIICHKA
JOCTOBEPHOCTH

Uroro no pazneny

35

Pa3nen 3. MouiekyJisipHasi pu3nKa U TEPMOTUHAMHUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPUH

15

OCHOBHBIE MOJ0KEHUS MOJIEKYJISIPHO-
kuHeTn4eckoi Teopun (MKT), ux onbITHOE
obocHoBanue. uddysus.

bpoyHoBckoe nBuxkeHune. Xapakrep
JBKEHUS U B3aUMOJICUCTBHS YaCTHUII
BelecTBa. Mojienu CTpOCHHUS Ta30B,
XKHUJKOCTEH U TBEPABIX TEN U

00BsICHEHNE CBOICTB BEILLIECTBA

Ha OCHOBE 3TUX Mojeneil. Macca u
pa3Mepbl MOJIEKYJ (aTOMOB).

KonunuecTBo BemecTna.

[Tocrosunas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u
criocoOb! e€ n3mepenus. lllkana remneparyp
Llenbcus.

Monenb naeaabHOTO ra3a

B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU:
YaCTHIII Ta3a JIBIXKYTCS XaOTUUECKH U HE
B3aUMOJCHCTBYIOT APYT C APYTOM.

I'a3oBbIe 3aKOHBI. Y paBHEHHE MeHieneeBa—
Knaneiipona. AGconmoTHasitemneparypa (1kana
TeMIepaTyp

KensBuna). 3akon JlanpToHa.

IIpoBenenune n3MepeHuli napaMeTpoB rasa,
IIPOBEJCHUE UCCIIENOBAHUIN 3aBUCUMOCTEN

(1)H31/I‘ICCKI/IX BCJIMYHMH U OIIBITOB 110 ITPOBEPKE

MPE/UIOKEHHOW TUITOTE3bI PH U3YYCHUHU
YCTaHOBJICHHUATEIIOBOTO PABHOBECHS U
M30TPOIIECCOBB T'a3ax.

Omnpenenenue abCOMIOTHBIX U
OTHOCUTCJIIBHBIX HOFpGHIHOCTGfI
U3MEPEHUH (PU3MYECKUX BEITUYMH.

OreHka rpaHuI] MOrpemHOCTeH.
DKcrepuMeHTallbHAsL TPOBEPKA ypaBHEHUS
COCTOSIHUS HJIeaNIbHOTO ra3a.M3yuenne
MoJIeJIei: IBM)KEHUS 4acTHI BEIIeCTBa,
OpoyHOBCKOTO ABMkeHus. onbiTa llTepHa,
KPUCTATTMYECKUX PEHIETOK.

Pemienue pacy€THbIX 3a/1a4 C SIBHO 3aJJaHHOM

Y HESBHO 3a/1aHHON (PU3UYECKOM MOJIENbIO C
MCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U
bopMys1 MOJIEKYIAPHON (PU3HMKH.

Pemmenne kauecTBEeHHbBIX 33/1a4,
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I/Isonpoueccm B UCAaJIbHOM Ia3c
C IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

I'padmueckoe mpencraBiaeHe U30MPOLIECCOB:

n30TEpPMa, U30X0pa, U300apa.

CBs3b MEXKYy IaBJICHUEM U CPEIIHEH
KMHETUYECKOM dHEpruen
IIOCTYIIATEIBHOTO TEIUIOBOTO JBUKCHUS
MOJIEKYJ UJ€AJIbHOTO Ta3a

(OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU UIE€aTIBbHOTO rasa).
CBsI3b a0COIIOTHON TEMITEpaTyphbl
TEPMOAMHAMHYECKON CUCTEMBI

CO CpellHEN KNHETUYECKON IHEpruen
[IOCTYNATEIbHOTO TEIIOBOTO JBUKEHUSIEE
YacTHULI.

TexHu4eckue ycTponucTea u
TEXHOJIOTMYECKHUE MTPOLIECCHI:
TEpMOMETP, OapOMETp, MOTyUEHHE
HaHOMAaTepHaJIOB

TpeOyIOIIMX MPUMEHEHHS 3HAHUIUIIO
MOJICKYJISIpHOM (pr3HKe.

OOBsiCHEHHE YCTPOMCTBA U TPUHITUTIA
JEHCTBHUS TepMOMETpa, OapoMeTpa.
OObscHeHue MoTy4eHus
HAaHOMAaTEpHaJIOB.

Onpenenenue yciaoBUA TPUMEHUMOCTH
MoJieseit (pU3MUECKUX TeJl U MPOLIECCOB
(sIBIIEHUI): MOJIeNei ra3a, >KUJKOCTH U
TBEPAOro (KpUCTAJUIMYECKOT0) TENa,
UJ€aNbHOrO ra3a.

Beimonnenne y4eOHBIX 3aJaHuid Ha
aHaIu3 TEIJIOBBIX IIPOLIECCOB
(sIBJIEHUI) C UCIIOJIB30BAHUEM
ocHOBHBIX nosioxkeHut MKT u 3akoHOB
MOJIEKYJISIPHOM (pU3MKU: CBS3b AaBIICHUS
UJCAIIBHOTO ra3a co CpeHen
KUHETUYECKON IHEPTUEN TEIJIOBOTO JIBUKEHUS
1 KOHLIGHTpallMel ero MOJIEKY, CBS3b
TEMIIEpaTyphl BEIIECTBACO CPEIHEN
KMHETUYECKON HEprueil TEIIOBOrO JBUKEHUS
€ro YacTHII,

CBSI3b JaBJIEHUS HACAIBHOTO Trasa C
KOHIICHTpAalMed MOJEKYJI H  €ro
TEeMIIepaTypoH, ypaBHEHHUE
MenneneeBa—Kianeitpona
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3.2

TepMmoauHamuka.
TenaoBble MaIIMHBI

20

Tepmonunamuueckas (T[]) cucrema.
3ajiaHue BHEIIHUX YCIOBUI

JUISL TEPMOJMHAMHYECKON CHCTEMBI.
BHelnue v BHyTpeHHUE TapaMEeTPBbI.
[TapameTpsl TEpMOJIUHAMUYECKOM
CUCTEMBI KaK CpeIHNE 3HAUECHHUS
BEJIMYHH, ONKCHIBAIOIINX €€ COCTOSIHUEHA
MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayao TepMOIuHAMUKY.
CaMonpou3BoJjIbHas penaKcarus
TEPMOAMHAMHYECKON CHCTEMBI

K TEIUIOBOMY PaBHOBECHIO.

Monenb uneanbHOro rasza

B TEPMOJMHAMUKE — CUCTEMA

ypaBHEHUI: ypaBHEHUE
MenneneeBa—Knanelpona u

BBIpQ)XEHUE JUIs BHYTPEHHEN SHEPTUU.
VYcioBus TPUMEHUMOCTH 3TOM MOJEIHN: HU3KAs
KOHIIEHTPALUs YaCTHII, BBICOKHETEMIIEPaTyphI.
Beipaxxenue

U1 BHYTpEHHEH sHeprun

OJIHOATOMHOTO U/I€aJIbHOTO Ta3a.
KBa3ucraTnueckue 1 HECTaTHUECKHE
MIPOLIECCHI.

OnemeHTapHas pabora

B TepMOJIMHaMUKe. Beruncnenue

paboTsI 1o rpaduky npoiecca

H3mepenue yaeabHON TEMIOEMKOCTH Pa3HBIX
BEILECTB, UX CPABHEHUE, IIPOBEJICHUE
UCCIIeIOBaHUM 3aBUCUMOCTEN (pru3nueckux
BEJIMYUH U OIBITOB 110 IIPOBEPKE
IIPEI0KEHHON TUIIOTE3bI IPU U3YYECHUU
MPOIIECCOB TEIUIOOOMEHA U a1MadaTHOTO
nporecca.Onpenenenue aOCOMOTHBIX U
OTHOCHTEJIBHBIX ITOIPEIIHOCTEN U3MEPEHUN
(bU3NYECKUX BETUYHUH.

OrneHka rpaHuil HOTPEeIHOCTEN.

W3y4eHne B3aMMOCBS3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJEHCTBUS U
TEMIIEPATYPHI KUIIEHUS )KUJKOCTEH.
N3yuenune TeIIOBbIX JBATATENEH

C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX
MOJIETIEH.

HccnenoBanue pa3HbIX cOCO00B
M3MEHEHUs BHYTPEHHEH dHEpruu.
Pemenue pacu€THbIX 3a/1a4 C IBHO
3a/IaHHOM U HESBHO 33JIaHHOU
¢bu3nuecKoil MoseNbIo

C HCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOBHU
bopMyn MOJIEKYIAPHOM pU3UKH

Y TEPMOJIMHAMUKH.

Pemenne kauecTBEHHBIX 33724,
TpeOyIOIINX NPUMEHEHUS 3HAaHUH
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Ha pV-nuarpamme.

Temnmonepenaya kak ciocod U3MEHEHUs
BHYTpPEHHEH SHEPrHH TePMOIUHAMUYECKON
CHUCTEMBI

0e3 coBepiieHus padboTel. KoHBekIms,
TEIJIONPOBOJHOCTbD, U3JTYUCHUE.
KonnuectBo temnotel. TemnoéMKocTs Tena.
VnenbHas U MOJIIpHAs TEIIOEMKOCTH
BeliecTBa. YpaBHenue Maiiepa. Y aenbHas
TEIUIOTa CrOPAHUATOIIMBA. Pacuér
KOJIMYECTBa TEIJIOTHINPHU TeIIonepeaaye.
[TonsiTne

00 aguabaTHOM mporiecce. [lepBrrii

3aKOH TEPMOJAMHAMUKH.

Buytpennss sueprus. KonnyecTBo TEmoTs U
paboTta Kak Mepbl U3MEHEHUSIBHYTPEHHEH
SHEPTUH TEPMOANHAMUYECKON CUCTEMBI.
Bropoii 3ak0H TepMOJMHAMUKHI

JUTsl PABHOBECHBIX MPOIIECCOB: UEPE3
3a/ITaHHOE PAaBHOBECHOE COCTOSIHUE
TEPMOJIMHAMHYECKON CUCTEMBI TPOXOIUT
eIMHCTBEHHas anuabaTta. AOCOTIOTHAS
TeMIlepaTypa.

Bropoii 3ak0H TepMOJMHAMUKHI

JUTsl HEPAaBHOBECHBIX ITPOLIECCOB:
HEBO3MOJKHO MepeaTh TEIIOTY

10 MOJICKYJIIpHOU (pU3mKe U
TEPMOJIUHAMUKE.

OOBsiCHEHHE YCTPOMCTBA U TPUHITUTIA
JIEUCTBUA XOJOAUIbHUKA,
KOHJIMLIUOHEPA, TU3EJIBHOTO U
KapOIOPATOPHOTO JBUTATEIICH, TAPOBOIA
TypOUHBL.

OOBsICHEHUE TIOTYYSHUS CBEPXHU3KHIX
TEMIIepaTyp, YTHIN3ALUN «TETIOBBIX)
OTXOJI0B C MCIOJIb30BAHUEM TEIUIOBOIO
Hacoca, yTHIN3ali OMOOPTaHUYECKOTO
TOIUIMBA JJISI BBIPAOOTKHU «TEILJIOBON» 1
AIEKTPOIHEPIUH.

Beimonnenne y4eOHBIX 3aJaHuid Ha
aHaIu3 TEIJIOBBIX IIPOLIECCOB
(sIBJIEHUI) C UCIIOJIB30BAHNUEM
ocHOBHBIX nosioxkeHnit MKT u 3akoHOB
MOJICKYJIIPHOHN (DU3UKU U TEPMOJTUHAMHUKHU:
IIEPBBINA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPaHEHUSI SHEPTHUH B TEMJIOBBIX MPOLECCAX.
Hcnons3oBanue IT-TexHonorui npu
paboTe ¢ TOMOJIHUTEIbHBIMU
MCTOYHUKAMU UHGOPMAIUH 110 TEME, X
KPUTHYECKHUI aHAIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHam3 ¥ OIleHKa IT0CIeICTBUH
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oT 0oJiee XOJI0THOTO Tea K OoJee
HarpeTromy 0e3 KOMIICHCAIlUN
(Knaysuyc). HeobparumocTtb
MIPUPOIHBIX TTPOIECCOB.

[Tpuniune! aectBus Temiobbix MamuH. KT/,

MaxkcumanbsHoe 3Hauenue KIT. [ ukin
Kapno.

DKOJOTUYECKHE aCTICKTHI NCIIOJIb30BAHMS
TEIUIOBBIX JiBUTaTeneil. TemnoBoe
3arpsI3HEHUE OKPYKAIOIIEH CPEJIbl.
TexHuueckue ycTponcrasa u
TEXHOJIOTHYECKHE MPOLECCHI: XOJIOIUIbHUK,
KOHAUIMOHEP, AU3CIbHBIN 1
KapOIOpaTOPHBINA JBUTATENH, ITAPOBAst
TypOHHa, MOJIyYeHHUE CBEPXHU3KUX
TeMIepaTyp, yTUIN3alusl «TEeIUIOBBIX )
OTXOJI0B

C UCTOJIb30BaHUEM TEIIJIOBOTO HACOCA,
yTUIU3alKsa OMOOPTraHNYeCKOTro TOTINBA ISt
BBIPAOOTKH «TEIIOBOM» U

JJIEKTPOIHEPIUU

WCIIOJIb30BAaHUsl TEIUIOBBIX JBUTATENCH U
TEIUIOBOTO 3arpsI3HEHUS OKPYKAIOIIEHCPEIbl C
MO3UIUI KOJIOTHYECKON OE€30MacHOCTH;
MpECTaBICHUI

0 palMOHAJILHOM MIPUPOI0NOIB30BaHUH (B
MPOIIECCE MOATOTOBKU COOOIICHHUIH,
BBIMIOJTHEHUH TPYIIIOBBIX IPOEKTOB)

3.3

ArperatHble
COCTOSIHMSI BELLIECTBA.
@da3oBbIE EPEXOIbI

14

[TapooGpa3oBaHue U KOHICHCAIIHS.
Hcnapenue u kunenue. Y nenpHas
TEIJIOTa Mapoo0pa3oBaHus.
HacepiienHbie u HeHACHIILIEHHBIE MTAPHI.

Habmronenne cBOHCTB HACHIIIIEHHBIX
MapoB, MalbIX AedopMaliuii, mpoBeIeHNE
KOCBEHHBIX U3MEPEHUN

y/AEJIbHOW TEIUIOTHI IJIABJICHU JIbJa,
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KauecTBeHHas 3aBUCUMOCTb IJIOTHOCTUU
JABJICHUS HACBIIIICHHOTO Mapa

OT TeMIepaTyphbl, UX HE3aBUCUMOCTHOT
00BEMa HACKIIIIEHHOTO Tapa.

3aBHCUMOCTb TEMIIEPATYPbI KUTICHUSIOT
JABJICHUS B KHUJKOCTH.

BnaxxnocTs Bo3ayxa. AGCOIIOTHAS 1
OTHOCUTEJbHAS BIIAXKHOCT.

TBépnoe Teno. Kpucramiuyeckue u
amopdHbIe Tesa. AHU30TPONHS CBOMCTB
kpuctaios. [InaBnenue u
KpucTaymu3anus. Y ieiabHasl Teriora
iaBnenus. Cydmumarusi.

Hedopmaruu BEpOTO Tena. PacTsokenne u
cxarue. Casur. MoaynslOnra. [Ipenen
ynpyrux aeopmanuii. TeroBoe
pacuIMpeHue KUJIKOCTEeW U TBEPABIX TE,
00BEMHOE U JINHEHHOE pacIlIipeHHeE.
AHTapMOHH3M TETUIOBBIXKOJIEOAHUI YaCTHI]
BEIIECTBA KaK MPUYNHA TETIOBOTO
pacivpeHus Tel (Ha KaYeCTBEHHOM YPOBHE).
[Ipeo6pa3oBanue 3Heprun B pazoBbIX
nepexoax.

VYpaBHeHue TemoBoro OagaHca.
[ToBepXxHOCTHOE HATSKEHUE.

KoaddurmeHnT noBepxHOCTHOTO

a0COJTIOTHOM BIIAXKHOCTH BO3/yXa,

K03 pHIIHEeHTA TOBEPXHOCTHOTO
HaTsDKeHus, Moy FOnra.

W3ydeHne 3akOHOMEPHOCTEHN HCTIapCHUSIH
KUIIEHUS )KUAKOCTEH, B TOM YHCJIE
KHUIICHUS TIPU TIOHMKEHHOM JIaBIICHUH,
HarpeBaHus U IJIaBICHUS
KPUCTAJUTMYECKOTO BEILIECTBA,
KaNWUIIPHBIX SBJICHUHN, CMauUBaHUSI.
[TpoBeneHNE ONBITOB C MBLILHBIMU
IIEHKAMU.

HccrnegoBanne MoACIH
HEHBIOTOHOBCKOH »KUIKOCTH. Pelenue
pacuéTHBIX 3a/1a4 C SBHO33IJaHHOW 1
HEesSBHO 3aJIaHHON (pu3HUecKon
MO/IEJIBIO

C MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOBU
bopMys MOJIEKYISIPHOM (PUBUKHU U
TEPMOJIUHAMHKHU.

Pemenue kauecTBEHHBIX 3a/a4,
TpeOYIOMMX MPUMEHEHHS 3SHAHUMIIO
MOJIEKYJIIpHOH (U3HKE U
TEPMOIUHAMUKE.

OObsicCHEHNE OCHOBHBIX MPUHIIUIIOB
CTPOEHUS KUJIKUX KPUCTAIIIOB, MTOTYICHHS
COBPEMEHHBIX MaTEPHAJIOB.
Omnpenenenre yciIoBUid MPUMEHUMOCTH
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HaTsokeHusl. KanuispHbie sBIeHuUs.
JlaBneHue nox UCKpPUBJIEHHOU
MTOBEPXHOCTHIO KUAKOCTH.

®opmyna Jlamnaca.

TexHuueckue ycTpoiicTsa u
TEXHOJIOTMYECKHE MTPOLIECCHI: KUAKUE
KpHUCTAJIJIbl, COBPEMEHHbIE MaTEPUAJIb

Mozelel (PU3NIECKUX TeJl U MPOIIECCOB
(sBIIEHMIT): MOJCIIEH Ta3a, KUIKOCTH 1
TBEPIOTO (KPUCTAILTMYECKOTO) TeJa,
HJicaJILHOrO Ta3a.

BrimonHenne y4eOHBIX 3a7aHUN Ha
aHaJIMu3 TEIIOBEIX MIPOLIECCOB
(sSIBJICHUI) C UCIIOIH30BAHUEM

ocHOBHEIX ntojokeHnit MKT u 3akoHO0B
MOJICKYJISIPHOM (PU3UKH U TEPMOJAMHAMUKH:
CBSI3b JIaBJICHHMS HJICAILHOIO I'a3a C
KOHI[EHTpalMel MOJIEKYII U €T
TEeMIIepaTypoH, ypaBHeHHE MeHieneeBa—

Knaneiipona, nepBblif 3aK0H T€PMOIUHAMUKH.

Pabora B rpynnax npu o0cyxa1eHUU
BOIIPOCOB MEKIPEAMETHOTO XapaKkTepa
(manpumep, 1o Teme «TemnoodmeH

B JKUBOM IPUPOJIE»)

Hroro mo pazneny 49
Pa3nen 4. JnekTpoguHaMuka
41 DIEKTPUUECKOE ToJIe 24 DnexTpu3aiys Ten U e€ MPOosBICHUS. [TpoBeneHne KOCBEHHBIX H3MEPEHUI U

Dnektpuueckuii 3apsia. JlBa Buga
ANEKTpUYECKUX 3apsioB. [IpoBogHUKH,
JTUDJIEKTPUKHU U TIOTYIIPOBOTHHUKH.
DneMEeHTapHBIN AEKTPUICCKHH 3apsi.
3aKOH COXpaHEHUS ANEKTPHIECKOTO
3apsia.

OTIBITOB T10 IPOBEPKE MPEII0KEHHON
TUIIOTE3bI PU U3YYEHUU B3aUMOJeHCTBUS
3apsKEHHBIX TEJ, 3apsAJa KOHJIeHcaTopa,
MIOCJIE0BATENBHOIO COEIUHEHUS
KOHJICHCATOPOB.
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BzaumoneiictBue 3apsanoB. Toueunbie
3apsbl. 3akoH Kynona. Dnektpuyeckoe
niosie. Ero nelicTBueHa 3JIEKTpUYECKUE
3apsbl.

Hanpsi»k€HHOCTB 3J1EKTPUYECKOr0 MOJIS.
[Ipo6usrii 3apsia. Jlunun

HaIpPsHKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.
OAHOPOHOE AIIEKTPUYECKOE TOJIE.
[ToTeHumanbHOCTH

ANEKTPOCTATUYECKOTO T0JisA. Pa3HoCTh
MOTEHIMAJIOB U HAIPSKEHUE.
[ToTennmanpHas 3Heprus 3apsaaB
3JEKTPOCTATUYECKOM I10JIE.

[ToTenuuan snexkrpocraTuieckoro nos.Caszb
HaIpsHKEHHOCTH MOJIS U Pa3HOCTUIIOTEHIIMAIOB
JUISL 3IEKTPOCTAaTUYECKOT OO (KaK
OJTHOPOJTHOTO, TaK U HEOAHOPOIHOTO).
[IpuHnun cynepno3nnnuu

3IEKTPUUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. [lone paBHOMEpHO
3apshxeHHOU cdepsl. [TonepaBHOMEpHO
3apsHKEHHOro 1o 00béMy mapa. [Tone
PaBHOMEPHO 3apsHKEHHON OECKOHEUHOM
IJIOCKOCTH. KapTHHBI TMHUN HANIPSKEHHOCTH
ATUX NOJIEN U

SKBUTIOTCHITHATHHBIX TIOBEPXHOCTEH.

Omnpenenenre abCONIOTHBIX U
OTHOCHUTEJIbHBIX OTPEIIHOCTEN
U3MepeHuil pU3NUecKux BeTUYHH.
OneHka rpaHuil MOrpeHOCTEN.
Habnroienue npeBpalieHus SHEpTruu
3apsSKEHHOI'0 KOH/IEHCAaTOpa B SHEPIHIO
W3JIy4€HHS CBETOIMO/IA, UCCIIEIOBAHNE
paspsiia KOHJIEHCATOpa Yepe3 pe3ucTop.
N3yuenue 3aBUCUMOCTH
3IIEKTPOEMKOCTH IIOCKOTO
KOH/JIEHCATOpa OT IUIOLIAAH IJIACTUH,
paccTosHUS MEX/1y HUMU U
JUBIEKTPUUECKON MPOHUIIAEMOCTH.
N3yuenune kapTuH TMHUN
HaIpPsKEHHOCTH JIEKTPUUECKOTO OIS
TOYEYHOI'0 3apsiia, PABHOMEPHO
3apspKeHHOH chepbl, pABHOMEPHO
3apsHKEHHOT 0 10 00BbEMY 1Iapa,
PaBHOMEPHO 3apsKEHHOM OeCKOHeUHOU
IJIOCKOCTH M SKBUIIOTEHIIMATbHBIX
ITOBEPXHOCTEM.

Pemenne pacu€THbIX 3a7a4 € IBHO 33JaHHOU
Y HESBHO 3a/1aHHON (PU3UYECKOM MOJIENbIO C

MCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U
(bopMyIT 2JIEKTPOCTATUKH.
Pemennie kauecTBEeHHbIX 33]1a4,
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[IpoBOHUKY B 3JIEKTPOCTATUYECKOMIIOJIE.
VYcnoBue paBHOBECHS 3apsAI0B.
JIM3IEKTPUKH B JIEKTPOCTATUYECKOMITOIIE.
JusnexTpudeckasi IPOHUIIAEMOCTb
BEIIECTBA.

Konnencarop. DneKTPOEMKOCTh
KOHJIEHCcaTopa. DIIEKTPOEMKOCTh
IJTOCKOTO KOHJEHCATOPA.
[TapannensHoOe coenMHEHNE
KoHzaeHcaTtopos. [locnenoBarenbHOe
COCMHEHHE KOHJIEHCATOPOB.
DHeprus 3apsHKEHHOTO KOHJIEHCATOpA.
JIBruKeHue 3apssKEHHOW YaCTUIIBI

B OJJTHOPOJTHOM JIEKTPUYECKOM MOJIE.
TexHuueckue ycTponcraa u
TEXHOJOTHYECKHE MPOLECCHI:
3JEKTPOCKO, JIEKTPOMETP,
3JIEKTPOCTATUYECKAS 3AINTA,
3a3eMJICHHE JIEKTPOIIpUOOpOB,
KOHJEHCATOPhI, TEHEPATOP

Ban ne I'paada

TpeOyIOMMX TPUMEHEHUSI 3HAHUHTIO
AJIEKTPOCTATHUKE.

OOBsiCHEHHE YCTPOMCTBA U IPUHITUTIA
JIEUCTBUSI AJIEKTPOCKOMNA, IEKTPOMETPA,
KOHJIEHCAaTOpOB, reHeparopa Baun ne
I'paada.

OObsicHeHnE paboThI
ANEKTPOCTATUUECKON 3aIUTHI, 3a3EMIICHUS
anekTponpudopos. OnpenencHue ycaoBuit
MIPUMEHUMOCTUMOIeTIEN (PU3NUECKUX TEII:
TOYEUYHBIN 3apsiJl, OTHOPOJHOE
ANEKTPUUECKOE TOJIE.

Brimonnenue yueOHBIX 3a1aHUN

Ha aHaJIN3 AJIEKTPUUYECKUX MPOIECCOB
(SIBJIEHUI) C UCIIOJIb30BAHUEM OCHOBHBIX
MIOJIOKEHUN 1 3aKOHOB DJIEKTPOIMHAMUKH:
3aKOH COXpPaHEHUS

ANEKTPUIECKOTO 3apsia, 3akoH Kyrona,
MOTEHIUAIBHOCTb

AIEKTPOCTATUYECKOTO OIS, PUHIIHIT
CYNEPIIO3UIUU dTEKTPUUYECKUX MOIEH.
Hcnons3oBanue IT-TexHonoruii npu
paboTe ¢ TONOTHUTENbHBIMH
HMCTOYHHKAMU HUH(OpMAIIUU IO TEME,

UX KPUTHUYECKUI aHaJIM3 U OLIEHKa
JIOCTOBEPHOCTH
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4.2

IMTocTosHHEBIN
ANEKTPUYECKUI TOK

24

Cua Toka. I1oCTOSHHBIN TOK.

VYcnoBust cyiecTBOBaHUS TOCTOSIHHOTO
AJIEKTPUIECKOTO TOKa. ICTOUHMKH TOKa.
Hanpsoxkenne U u O1C é.

3akon Oma 111 y4acTKa LeTH.
DIEKTPUUYECKOE COMPOTUBIICHUE.
3aBUCUMOCTH COMPOTUBIICHUS
OJIHOPOJIHOTO TTPOBOJIHUKA OT €r0 JUTHHBI
Y TIJIOIIA/IU TIOTIEPEYHOTO CEUCHHUSI.

VY nenpHOE COMPOTUBIECHUEBEIIECTBRA.
[TocnenoBarenbHOE, MapalICIbHOE,
CMEIIaHHOE COeIMHEHHE ITPOBOIHUKOB.

Pacu€t pa3BeTBIEHHBIX ANEKTPUUECKUXIICTICH.

[TpaBwira Kupxroda.

PaGora snexkTprueckoro Toka.

3akon Jlxxoyns-Jlenna.

MoIHOCTb IEKTPUUYECKOTO TOKA.
TemnioBast MOIITHOCTH, BBIICNIIEMAasiHA
pe3ucrope.

OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE
HCTOYHMKA TOKa. 3akoH Oma

JUISL IOJIHOM (3aMKHYTO)
3JEKTPUYECKOM 11enu. MOIIHOCTh UCTOUYHHKA
Toka. KopoTkoe 3aMbIKaHueE.
Konnencarop B 1ienu nocTOSHHOTO
TOKA.

[IpoBeneHue NpsIMbIX U3MEPEHUI CUITBITOKA U
HaIPsKEHUsl, KOCBEHHBIX U3MEPEHUIM
yaenabHoro conpotrusienus,C u
BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA
TOKa, MPOBEJCHUE UCCIIEIOBAaHUI
3aBHUCHUMOCTEH (PU3NICCKUX BEITUYMH U
OTIBITOB

IO MTPOBEPKE MPE/I0KEHHON TUIIOTE3BITPH
M3YYEHUH 1eNeil MOCTOSTHHOTO

TOKA.

Omnpenenenre abCONIOTHBIX U
OTHOCHUTEJIbHBIX IMOTPEIIHOCTEHN
U3MepeHuil pU3NUecKux BeTUYHH.
OreHka rpa”uIl MOrPeIrHOCTEH.
W3ydeHne KOpOTKOTrO 3aMbIKaHUS
raJIbBAaHUYECKOTO DJIEMEHTA U OIICHKA
BHYTPEHHETO CONPOTUBIICHUSI.

Pemenne pacuéTHbIX 3a/1a4 C SBHO
3aJ1JaHHOM Y HESBHO 3aJIaHHOM
(bu3nYecKoil MOJEINbIO

C HCTIOJIb30BaHMEM OCHOBHBIX 3aKOHOBHU
(GhopMyJT MOCTOSTHHOTO TOKA.

Pemenne kauecTBeHHBIX 3a/1a4,
TPEOYIOMMX TPUMEHEHUS 3HAHUM U
3aKOHOB MOCTOSIHHOT'O TOKa.

OOBsicHEHNE YCTPOMCTBA U TIPUHIIAIIA
JIEUCTBHSI aMIIEpMETpPa, BOJIbTMETPA,
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TexHuueckue ycTpoicTaa u
TEXHOJIOTMYECKHUE ITPOLIECCHI:
aMIIepMeTp, BOJIBTMETP, pEeOCTar,
CYETUHK DJIEKTPUYECKON SHEPTUU

peocrtara, CYETUNKA IICKTPUICCKOMN
SHEPTHUH.

BrinonHeHne yueOHbIX 3a1aHUi

Ha aHaJIU3 JIEKTPUUYECKUX MPOIECCOB
(sSIBJICHUH) C UCTIOJIB30BAaHMEM OCHOBHBIX

IMOJIOKEHUN M 3aKOHOB QJICKTPOAUHAMUKU

3akoHbI Oma

JUISL y4acTKa UENU U I 3aMKHYTON
AJIEKTPUUYECKOMN 1IeTH, 3aKOH
Jxoyna—JIenua.

Pabora B rpynmnax npu o0cyxaeHUN
BOIIPOCOB MEXIIPEAMETHOIO XapaKTepa
(HampuMep, 10 TeMe «IINEKTPUIECKUe
SIBJICHUS B IPUPOJIEN)

4.3

ToKH B pa3InYHbIX
cpenax

DneKkTpruyecKasi MpOBOAUMOCTD Pa3JIMYHbIX
BELIECTB. DJIEKTPOHHASI IPOBOJUMOCTh
TBEPIBIX METAJUIOB. 3aBUCUMOCTh
COIIPOTHUBIIEHUS METAJUIOBOT TEMIIEPATYPHI.
CBepxnpoBOAUMOCTb. DJIEKTPUUECKHUN TOK B
BaKyyMe.

CBolicTBA 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBoanuku. CoOCTBEHHAs U
MIpUMECHas MPOBOJAUMOCTD
MOJTYIIpoBOIHUKOB. CBOMCTBA
p-n-nepexona. [lonynpoBoaHUKOBBIE
pUOOPBI.

DJIEKTPUUYECKHI TOK B DJIEKTPOJIUTAX.

[TpoBeneHNe KOCBEHHBIX H3MEPEHUI U
HCCIIEA0BAHUHN 3aBUCUMOCTEN

MEXTYy (U3NYECKMMHU BEIMYMHAMU TIPU
M3y4EHHUH TIPOIIECCOB MPOTEKAHMUS
3JIEKTPUUYECKOr0 TOKA B MeTajiax,
AIIEKTPOJIUTAX H MOJTYITPOBOJTHUKAX.
Omnpenenenre abCONIOTHBIX U
OTHOCHTEITFHBIX TIOTPEITHOCTEH
U3MepeHui prU3nyecKuX BeTUUrH.
OneHka rpaHuil MOTPeIIHOCTEN.
HabGnronenue snekTpoinsa, u3yuyeHue u
00BsICHEHUE POBOIUMOCTHU
AJIEKTPOJIUTOB, SKCIIEPUMEHTAIILHOE
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DIEKTPONUTHYECKAs TUCCOLUALINS.
Onexrponus. 3akonsl apanes s
3JEKTPOJIN3a.

DNEeKTPUYECKHUM TOK B razax.
CamocTosTenbHbIN U
HECaMOCTOSITEJIbHBIA Pa3pPsIA.

Pa3nuuHble TUIIBI CAMOCTOSTENBHOTO
pa3psaa. Monaus. [1nazma.

TexHuueckue yCTpoucTBa U
MPAKTUYECKOE MPUMEHECHHE:
ra3opazpsHble JaMIIbl, 3JIEKTPOHHO- JTy4YeBast
TpyOKa, MOJTYNPOBOAHUKOBBIE TPUOOPHI:
JTMO/JI, TPAH3UCTOP, GOTOANO, CBETOAUO,
rajibBaHuKa, pahUHUPOBAHUE MEH,
BBIIIJIaBKA AJIFOMUHUS, 3JIEKTPOHHAsA
MHUKPOCKOTIHS

M3y4YEHUE 3aKOHOB 3JIEKTPOJIN3a
QDapanes.

CHsiTrEe BOJIBT-aMIIEPHOM

XapaKTEPUCTUKU JUOJIA.

CpaBHeHME TPOBOIUMOCTH METAINIOBU
IIOJIYIIPOBOIHUKOB.

N3yuenune uckpoBoro paspsiau
IIPOBOJIMMOCTH BO3/1yXa.

Pemenue pacy€THbIX 3a/1a4 C IBHO
3a/IaHHOM U HESBHO 33JIaHHOU

(bu3MYECKOI MOJEINBIO ¢ UCIOIb30BAaHHEM
3aKOHOMEPHOCTEN

MIOCTOSIHHOT'O TOKA B PA3JIMYHbIX Cpeaax.
Pemenne kauecTBEHHBIX 33714, TPEOYIOIINX
MIPUMEHEHUS

3aKOHOMEPHOCTEN MOCTOSHHOTO TOKAaB
pa3IMYHBIX Cpeaax.

OObscHEHUE YyCTpOICTBa U IPUHLIUIIA
JIEMCTBUSI Ta30pa3psAIHbIX JIAMII,
ANIEKTPOHHO-TY4€BON TPYOKH,
MOJIYTIPOBOTHUKOBBIX MPHOOPOB: TUOAA,
TpaH3uCcTOpa, POTOANO0/1a, CBETOJUO/IA.
OOBbscHEHUE CYTH MPOIECCOB: TAIbBAHUKH,
padbUHUPOBAHUS MEIU, BBHITUIABKH aJTFOMUHHUS,
JJIEKTPOHHOU

MHUKPOCKOITHH

Nroro no pazneny
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Pa3nen 5. ®u3nveckuii NPaKTUKYM

51 dusndeckuit 16 Cnioco0Os1 n3MepeHust GU3NIECKUX [IpoBeneHNE KOCBEHHBIX H3MEPEHUH,
PAaKTUKYM BEJIMYMH C MCIIOJIb30BaHHEM MCCIICIOBAaHMI 3aBUCUMOCTEH (PU3MUECKUX

aHAJIOTOBBIX U IU(PPOBBIX BEJIMYMH, IPOBEPKA MPEIOKEHHBIX
M3MEPUTEIBHBIX TPUOOPOB U TUIIOTE3
KOMITBIOTEPHBIX TaTYMKOBBIX CHCTEM. (BBIOOp U3 paboT, ONUCAHHBIXB
AOCONIOTHBIE U OTHOCUTEIIHHBIE TEMaTUYECKHX pazfenax
MOTPEIIHOCTH U3MEPEHHM (PU3MUECKUX «YYeHHUECKU IKCIIEPUMEHT,
Benu4MH. OLeHKa rpaHul] 1abopaTopHbIe pabOThI, TPAKTUKYM)
TOTPEIIHOCTEN

Hroro mo pazneny 16

PesepBHoe Bpems 10

OBUIEE KOJIMYECTBO 170

YACOB IIO ITPOIT'PAMME K/p - 6,

alp -6

DOnexTpoHHbIe (U POBLIE)
o0pa3oBaTesIbHbIE PECYPCHI

[[Bubmuoreka ITOK https://m.edsoo.ru/7f41bf72]]
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11 KJIACC

Ne HanmenoBanue KonunuectBo OCHOBHBIE BUJIBI IEATEIBHOCTU
n/n pa3zesoB U TeM 4acoB IIporpaMMHoOE conepxanue o0yyaroImuxcs
y4eOHOro IpeaMeTa
Pa3nea 1. DuekTpoannamuka
11 MarnutHoe nosue 14 B3anMopeincTBre NOCTOSTHHBIX MarHUTOB U IIpoBeneHNE KOCBEHHBIX U3MEPEHUN CUJIBI

MIPOBOJIHUKOB C TOKOM. MarHuTHoe mnoiJe.
Bexrop MaruutHOM nHAyKUuuu. [TpuHnmn
CYNEpIO3UIIMN MAarHUTHBIX NoJIed. JInHuu
MarHUTHOMUHYKIUH.

MarsuTHO€ 110J1€ MPOBOJIHUKA C TOKOM
(IpsiMOTO NMPOBOJHUKA, KATYLIKU U
KpyroBoro BuTka). OneIT Opctena.Cuna
AmMrniepa, €€ HanpaBJIEHUE U MOJYJIb.
Cuna JlopeHua, e€ HanpaBiIeHHUE U
MOJyJIb. J[BUKEHHE 3apsSyKEHHON YacTULIbI
B OJJTHOPOAHOM MarHutHomIosne. Pabora
cuiel JlopeHua.

MarsuTHOE 110JI€ B BEIECTBE.
deppoMarHeTHKy, napa-

Y JUAMarHeTHKH.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTHYECKHUE MPOLECCHI: TPUMEHEHUE
IIOCTOSIHHBIX MarHUTOB,

Awmriepa, IpoBeIeHNE UCCIICJOBAHMUS
3aBHCHMOCTEH MKy (HU3NICCKHUMHU
BEJIMYMHAMU U OIBITOB I10 IPOBEPKE
MIPEAJIOKEHHON TUTIOTE3BINPHU U3YUYECHUN
JEHCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKYy C
TOKOM, B3aUMOJICCTBUS ITPOBOIHUKA

C MarHuTHBIM nosieM. Onpenenenue
a0COJIIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MepeHH (pr3nueckux
BennuuH.O1ieHKa rpaHuI]
MOIPEIIHOCTEMN.

HccnenoBanne MarHUuTHOTO MOJIS
MMOCTOSTHHBIX MarHUTOB, CBOMCTB
(beppoOMarHeTHKOB.

Omnpenenenue ycIoBUNA MPUMEHUMOCTH
MOJEJIA OAHOPOJAHOIO MATHUTHOTO TMOJIS.
Omnpenenenue HaMIpaBiICHUS HHAYKITUU
MarHUTHOTO MOJIsl IPOBOJIHUKA C TOKOM,
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3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANeKTpoABUraTensb SIkodu, yckopurenu
3JIEMEHTAPHBIX YaCTHII

cuiibl Amniepa u cwiibl Jlopenna. M3yduenue
KapTUHBI JIMHUNA UHIYKIIUUMAarHUTHOTO
TTOJISI TIOJIOCOBOT'O M ITOJIKOBOOOPA3HOTO
MOCTOSIHHBIX MAarHUTOB, JTMHHOTO MPSIMOTO
MPOBOJIHUKA, 3AMKHYTOT'O KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIKU C TOKOM.
OOBsicHEHNE B3aUMOJICUCTBUS ABYX
MIPOBOJIHUKOB C TOKOM, JIEHCTBUSI CUITBI
JlopeH1ia Ha HOHBI AJIEKTPOJIUTA.
Habntoienue nBrxeHus my4yka
3JIEKTPOHOB B MAarHUTHOM T10JI€.
N3ydenue npuHLMna AEHCTBUS
ANEKTPOU3MEPUTEIBHOTO MPUOOopa
MarHUTORJIEKTPUUECKON CUCTEMBI.
Pemenne pacy€THbIX 3a7a4 C IBHO
3aJIaHHOM 1 HEIBHO 3aJaHHOU
bu3nuecKoil MoseNbIo

C UCHOJIb30BAHMEM OCHOBHBIX 3aKOHOB U
dbopmy1 o Teme «MarHuTHOE MOoJIey.
Pemenne xauecTBEHHBIX 3aJ1a4,
TpeOYIOMINX MPUMEHEHHS 3HAHUIUIIO
TeMe «MarauTHoe moJey.

OObscHeHnEe YCTPONCTBA U IPUHITUIIA
JIEUCTBUSI DJIEKTPOMArHUTOB, TecTepa-
MYJIbTUMETPA, 3JEKTPOIBUTATENS
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SAxo06u, yckopuTenen 3JIeMeHTapHbIX
YacTHULL.

OObscHeHrEe MPUMEHEHUS TOCTOSTHHBIX
MarHuTOB

1.2

DJIeKTpOMarHuTHas
WHIYKLUS

13

SIBrenue aneKTpoMarauTHOM uHAYKIuu. I loTok
BEKTOpa MarHUTHOW MHIYKLIUH.

OJIC nnaykuuu. 3aKoH

3JIEKTPOMAarHUTHOM MHAYKIuu Papanes.
Buxpesoe anexrpuueckoe nose. Toku Dyko.
O/1C uHIyKIIUK B TPOBOJTHUKE,
JBUKYILIEMCS B OJTHOPOJHOM

MAarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NupyktuBHOCTH. Karymka
WHJYKTUBHOCTU B LIENIH MOCTOSHHOI'O TOKA.
SBnenue CaMOUHIYKITUH. SJ1C
CaMOMHAYKIUH.

DHeprusi MarHUTHOTO TIOJISI KATYIIKUA C
TOKOM.

DNeKTPOMarHuTHOE TOJIe.

TexHuueckue ycTpoucTsa u
TEXHOJIOTHYECKNE MPOLIECCHI:
WHJYKIUOHHAs N1€4b, COJICHOU/I, 3alUTA0T
AJIEKTPU3ALMH TEJ TIPU JIBIXKEHUU

B MarHUTHOM T10J1€ 3eMJIU

[IpoBeneHue uccnen0BaHus 3aBUCUMOCTEMN
(U3HYECKUX BETTUYHH HOIIBITOB IO MPOBEPKE
MPEIJIOKEHHON TUIMOTE3bI IPU U3YUYEHUU
SIBJICHHS DJIEKTPOMArHUTHON MHIYKIIHH.
Omnpenenenre MHIYKIIUU BUXPEBOTO
MarHUTHOTO TIOJIA.

Omnpenenenre abCONIOTHBIX U
OTHOCHUTEJIbHBIX IMOTPEIIHOCTEHN
M3MEpeHUI PU3NYECKUX BEIHUMH.
OreHka rpa”uI] MOrPeIIHOCTEH.
DKcrepuMeHTAIbHOE U3YUYEHUE TpaBuia
Jlenna.

WccnenoBanue siBIeHUS CAMOMHIYKIIUU,
3apucuMocTd DJIC caMOMHIYKIIMH OT
CKOPOCTH U3MEHEHHUS CUJIbI TOKA B LIETH.
N3yuenune nageHus MarauTa

B aJIFOMMHHMEBOH (MeIHOI) TpyOe.
CO6opka MO/IE€TH 3JIEKTPOMAarHUTHOTO
reHeparopa.

Pemenne pacu€THbIX 3a/1a4 C SBHO
3aJJaHHOM Y HESIBHO 33/IaHHOM
(UBUIECKOI MOJIEITBIO
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C HCIIOJIB30BAaHMEM OCHOBHBIX 3aKOHOB U
dbopmyI 1o Teme «IIEeKTPOMarHuTHas
UHIYKLIHSD.

Pemenue kauecTBEHHBIX 33/a4,
TpeOYIOLIMX NPUMEHEHHS 3HAHUMIIO

TeMe «DJIEKTPOMArHUTHAsT UHIYKLUS».
OObsicHEHHE  OCHOBHBIX  IPUHIIMIIOB
JICUCTBHUSI TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTHYECKHUX IPOLIECCOB, TaKUX Kak:
MHAYKIIMOHHAS 1€4b, COJICHOU/,3aIllUTa OT
NIEKTPU3ALUHN TEI

IIPU JIBUKEHUM B MAarHUTHOM I10J1€

3emun.

Pabora B rpynnax npu o0cyxa1eHUU
BOIIPOCOB MEXIIPEAMETHOIO XapaKTepa
(mampumep, 1o TeMe

«OJIEKTPOMArHUTHBIE SIBIICHUS

B IIPUPOJIEN)

Hroro no pazgeny 27

Paznen 2. KosieGaHusi 1 BOJIHBI

2.1 MexaHnndeckue 10 KonebarenbHas cucrema. ITpoBeneHne KOCBEHHBIX U3MEPEHUH,
KOJIeOaHUs CBoOoaubIe KoreOaHus. MCCJICIOBAHMS 3aBUCUMOCTEH MEXTY

IMapmonnueckue KonedaHusl.
Kunematndueckoe u qUHaAMHYECKOE
onucaHue. JHEPreTHYeCKOoe ONMUCaHNE
(3aKOH COXpaHEHMSI MEXaHUYECKOU

(bU3MYECKUMU BETMUYNHAMU U OMBITOB TIO
MIPOBEPKE MPE/TIOKEHHON TUITOTE3BITTPU
M3YYECHUU KOJeOaHUN HUTSHOTO U
MPYKUHHOTO MasiTHHKOB,
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sHeprur). BeIBOJ TMHAMHYECKOTO

OIHMCAHUS TAPMOHUYECKUX KOJICOAaHUITH3 MX
SHEPreTUYECKOro U

KMHEMATHUYECKOT0 OMUCaHUs. AMILIUTYIa U
(haza xonebanuii. CBA3bAMILIUTY/IbI
KOJIcOaHMI UCXOHON BEIIMUMHEI C
aMILUTUTYIaMU KoJieOaHuiie€ CKOpOCTH 1
YCKOpEHHS.

[Tepuon u vacrora konebanuid. [Tepuon
MaJIbIX CBOOOHBIX KOJICOaHMM
MaTeMaTH4ecKoro MasTHuka. [lepuon
CBOOOIHBIX KOJIEOAHUN NIPYKMHHOT'O
MasTHHKA.

[TonsiTHe 0 3aTyXaIMMX KOJCOAHUSX.
Boinyxxaennsie konebanus. Pezonanc.
Pe3onancHas kpuBad. BausHue 3aryxanus Ha
BU/JI pe30HAHCHON KPUBOIA. ABTOKOJIEOaHUS.
TexHu4eckue ycTporucTBa U TEXHOJIOTHYECKUE
MPOLIECCHI: METPOHOM, YacChl, KAYeJIH,
MY3bIKAJIbHBIEHHCTPYMEHTHI, ceficMorpad

BBIHYKJICHHBIX U 3aTyXaIOLIUX
MEXaHUYECKHUX KOJICOaHHH.

Omnpenenenue aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MMOTPEIIHOCTEHN
WU3MEPECHHUH (PU3NYECKUX BEITHYHH.
OneHka rpaHuil MOTPEIIHOCTEMN.
Hal6nronenne He3aBUCUMOCTH TIEPHOIA
MaJbIX KoJeOaHul Ipy3a Ha HUTU

OT aMILTUTY/IbI.

OKCcHepuMEHTallbHasi ~ MpOBEpKa  3aKOHa
COXpaHEeHHMsI PHEPTUU MPH KOJIeOaHUSX Ipy3a
Ha MIpYXUHE.

Ha6mronenue pesonanca. OmnpeneneHue
YCJIOBHI MPUMEHUMOCTUMO/ICIIN
MaTeMaTHYEeCKOT'0 MasTHUKA MUJIeaJIbHOTIO
MPY>KUHHOTO MasiTHUKA.

Pemenue pacu€THpIX 3a1a4 € SBHO
3aJIaHHOM 1 HEeIBHO 3aJaHHOU
¢bu3nueckoil MoseNbIo

C UCHOJIb30BAHNEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «MexaHUYecKue
KOJICOQHHS.

Pemenne xkauecTBEHHBIX 3aja4,
TPeOYIOMMX TPUMEHEHUS 3HAHUN

1o TeMe «MeXaHU4YeCKHe KOJIeOaHU .
OOBsicHEHNE YCTPOICTBA U TIPUHITUTIA
JIEUCTBHSI METPOHOMA, YaCcOB, KaueJel,
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MY3BIKaJIbHBIX HTHCTPYMEHTOB,
ceiicmorpada.

Ucnonp3oBanue [T-texHonoruit npu
paboTe ¢ TONMOTHUTEIILHBIMH
MCTOYHUKaMU UH(GOPMAIIUU TI0 TEME, UX
KPUTHYECKHUM aHAJIU3 U OLICHKA
JIOCTOBEPHOCTHU

2.2

DJIeKTPOMAarHUTHBIC
KoJieOaHus

15

Konebartenbublit koHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHBIC KOJICOaHUS

B HJI€aIbHOM KOJIe0aTeTbHOM KOHTYpE.
®opmyna Tomcona. CBsI3b aMILTATYIbI
3aps/ia KOHJIEHCATOpa ¢ aMILTUTYI0M CUJIbI
TOKa B K0OJIe0aTeTbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUU

B HJICaJIbHOM KOJIEOATEIIbHOM KOHTYpE.
3aryxarolue 3JeKTPOMarHuTHhIE
KoseOaHus. BeiHyX/1eHHbIE
ANEKTPOMAarHUTHBIEC KOJeOaHusl.
ITepemenHsbIii TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U
JICWCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U
HaMpsDKEHUS TIPU pa3indHoi popme
3aBHCUMOCTH MEPEMEHHOTO TOKA

OT BPEMEHH.

CunyconIaJIbHBIN IEPEMEHHBIN TOK.
Pe3ucrop, koHaEHCATOp M KaTyIIKa
WHJIYKTUBHOCTH B TEMH

[IpoBeneHre KOCBEHHBIX U3MEPEHUN U
WCCJICIOBAHMSI 3aBUCUMOCTEH (PU3HUCCKHUX
BEJIMYUH NP U3yYEHUU
AJIEKTPOMATrHUTHBIX KOJICOAHUH U LIeTIei
MEPEMEHHOTO TOKA.

Omnpenenenue aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEHN
U3MepeHUi (PU3MIEeCKUX BETUIHH.
OrueHka rpaHul] NOTPEeIIHOCTEN.
N3yuenune ycTpoicTBa U IPUHIAIIA
neicTBus TpanchopMaTopa.
Habmronenue 31eKTpoMarHuTHOro
pe3oHaHca.

N3ydenue ocummiorpaMmm
AIIEKTPOMATrHUTHBIX KOJICOAHHIHA.
Pemenne pacuéTHbIX 3a/1a4 C SBHO
3aJJaHHOM U HESIBHO 3aJJaHHOM
(hU3UIECKON MOJIEITBIO

C HCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «IIEKTPOMArHUTHBIS
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CHUHYCOUJIAJILHOTO MIEPEMEHHOTO TOKA.
Pe3onanc ToxoB. Pe3onanc
HanpsiHKEHUM.

Wneansublii Tpanchopmatop. [IponsBoactso,

nepeaaya ¥ noTpeOeHne eKTPUIECKOn
SHEPTHUH.

OKOJIOTUYECKUE PUCKU

IIPY MPOU3BOJICTBE AIEKTPOIHEPIUHU.
KynsTypa ncnons3oBanus
3JIEKTPOIHEPTUHU B IOBCEIHEBHOMN
KU3HU.

TexHu4eckue ycTpoucTBa u
TEXHOJIOTMYECKHE ITPOLIECCHI:
JJIEKTPUYECKUI 3BOHOK, T€HEPATOp
IIEPEMEHHOT0 TOKa, JIMHUU
JJeKTpornepenay

KOJIEOAHHMS».

Pemenne xauecTBEHHBIX 3a]1a4,
TPEOYIOMMX TPUMEHEHUS 3HAHUHUIIO
TeMe «DJIEKTPOMAarHUTHbBIE
KOJIEOAHHUS».

CpaBHEHHE MEXaHUUYECKHUX U
AJICKTPOMArHUTHBIX KOJICOAHMA.
OOBsicCHEeHHE YCTPONCTBA U TIPUHITUTIA
JIEHCTBHSI SJIEKTPUUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro ToKa, JTMHHUMN
AJIEKTpoIIepeay.

Omnpenenenue ycaoBUA NPUMEHUMOCTH
MOJIENIM UAEAIbHOI0 KOIe0aTeIbHOI0
KOHTYpA.

AHan3 ¥ OlLleHKa OCJIEACTBUMN
WCIIOJIH30BAHUS PA3JIMYHBIX CITOCOOOB
MIPOU3BOJICTBA AIIEKTPOIHEPTUH

C HMO3ULMI PKOJIOTHICCKOM
0e301acHOCTH; IPEACTaBICHUI

0 pPaIMOHAIILHOM TTPUPOIOTIOIB30BAHIH
(B IpolIecce MOArOTOBKH COOOIIECHU,
BBITIOJTHEHUH TPYITIOBBIX TPOCKTOB)

2.3

MexaHnueckue 1
ANEKTPOMArHUTHbIE
BOJIHEI

10

MexaHn4eCKUe BOJIHBI, YCIIOBUS UX
pacnpoctpanenus. [lonepeunsie u
MPOJOJIbHBIE BOJHEI. [lepuon, ckopocTh
pacupocTpaHeHN U JUIMHA BOJIHBEL.
CBoiicTBa MEXaHUUYECKHUX BOJIH:

HaGnronenue obpa3zoBaHus U
pacnpocTpaHeHHUs OMIEPEUHBIX

Y TMIPOJIOJIbHBIX BOJIH, OTPAKEHUS U
pesoMIIeHus, HHTephEepEeHIUN

U U paKIUK MEXaHMYECKUX BOJIH,
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OTpakeHUe, IpeJIoMIICHHE,
uHTephepeHys u audpaxus. 3ByK.
CxopocTb 3ByKa. [ poOMKOCTB3BYKA.
BricoTa Tona. TemOp 3ByKa.
[IIlymoBOE€ 3arps3HeHUE OKPYKaroIIeH

CpEeblL.
DJEKTPOMarHUTHBIC  BOJIHBL. Y CIIOBHS
H3JIy4YCHUA SJICKTPOMArduTHBIX BOJIH.

B3aumnas opueHTanus BEKTOPOB

B, E, v B SIeKTPOMATHUTHOI BOJHE.
CBoiicTBa  3JEKTPOMarHUTHHIX  BOJIH:
OTpa)kKeHHE, IIPETIOMIICHHE,

NoJIIpu3anusl, UHTepPepeHus 1
nudpaKmus.

[IIxana 37€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHue HIEKTPOMArHUTHBIX BOJIHB
TEXHUKE U OBITY.

[IpuHLUIIBI pagUOCBA3H U TEJIEBUICHHUS.
Pannonokanusi.

ONEeKTPOMarHuTHOE 3arpsA3HEHNE
OKpY>KaroIleu Cpeapbl.

TexHuueckue ycTpoucTsa u
MIPAaKTUYECKOE IPUMEHEHHE:
MYy3bIKaJIbHBIE HHCTPYMEHTBI, pajap,
paguonpuEMHHUK, TEJIEBU30p, AHTCHHA,
tenepon, CBU-neub, ynpTpa3ByKoBas
JUAarHOCTHKA B TEXHUKE U MEIHUIIHE

aKyCTUYECKOTO  PE30HaHCa,
IPOMKOCTHU 3BYKa U BBICOTHI TOHA
C aMIUTUTYION M YacTOTOM KoJeOaHMil.
N3yuenue CBOMCTB yIbTpa3ByKa U €ro
MIPUMEHEHHUS.

HccenenoBanue cBOKCTB

AIIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
MpeJIOMJICHUE, TIOJIIPU3aLIHS,

nudpakiys, THTEpPEpEHITHS.

OOHnapyxeHnue nHPPaKPaCHOTO U
yIbTpaduoIETOBOrO U3TyYEHUH.

CpaBHEHHE MEXaHUYECKHUX U
AIIEKTPOMArHUTHBIX BOJIH.

Omnpenenenue ycaoBUd MPUMEHUMOCTH
MOJIeJI TAPMOHUYECKON BOJIHBI.

Pemenne kauecTBEeHHBIX 337124,

TpeOYIOMMX MPUMEHEHHs 3HAHUIUIIO

Teme «MexaHu4YecKue u

ANEKTPOMArHUTHBIE BOJHBIY.

N3yuenune napamMeTpoB 3BYKOBOMH

BOJIHBI.

N3yuenue pacrpocTpaHeHus 3BYKOBBIXBOJH
B 3AMKHYTOM IIPOCTPAHCTBE.

OObscHEeHnE yCTpONCTBA U PUHIUIIA
JIEMCTBUS MY3bIKAJIbHBIX MHCTPYMEHTOB,
panapa, paIuonpuéMHNKA, TEJIEBU30DPA,
aHTeHHbI, Tenedona, CBU-neun.

CBA3HU
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OObscHeHue yIbTPa3ByKOBON AMATHOCTUKH
B TEXHUKE U MEIUIIMHE.
Hcnons3oBanue | T-TexHOMOTHI TTPH
paboTe ¢ TONMOTHUTEIILHBIMH
MCTOYHUKaMU UHGOPMAIUH 110 TeME, X
KPUTHYECKHM aHAJIU3 U OLIEHKA
JIOCTOBEPHOCTH.

AHanu3 1 OlleHKa MOCIeACTBUI
[IYMOBOTO U 3JIEKTPOMArHUTHOTO
3arpsi3HEHUS OKPYKAIOIIEH CPeIbIC
HO3UIIMHA DKOJIOTHUYECKOH
0€3011acHOCTH; IPEACTABICHUI

0 pallMOHAIILHOM MPUPOIOIOIB30BAHUN
(B TIpoIIECCE MTOATOTOBKH COOOIICHU,
BBINIOJTHEHUH TPYIIOBBIX TPOEKTOB)

2.4

Onruka

25

[IpssMonuHENHOE pacIIPOCTPAHEHHE CBETA B
oaHoOpoaHoM cpene. JIyu ceera. ToueuHbIit
HCTOYHHUK CBETA.

OTpa)I(eHI/Ie cBeTa. 3aKOHBI OTPAKCHUSACBECTA.

[TocTpoenue nzodpaxeHuit

B TIOCKOM 3epkanie. Chepuueckue
3epKaJa.

[Ipenomnenue cBera. 3aKOHBI
MpeIoMJIIEHUS CBeTa. AOCOIOTHBIHN
MOKa3aTeNlb NPEeTOMIICHHUS.
OTHOCHUTENBHBIN MOKA3aTENb
npenomiieHus. [IocToSIHCTBO 4acTOThI

HaGnronenre onTUYeCKHUX SIBJICHUI,
MPOBeJICHNE KOCBEHHBIX U3MEPEHUH,
WCCJICTIOBAHMSI 3aBUCUMOCTEH (PU3HIECKHUX
BEJIMYHMH U OIBITOB

10 TIPOBEPKE MPET0KEHHOW THITOTE3BITPH
W3YYECHUU SIBIICHUI MPETOMIICHHS CBETa Ha
TpaHUIle paszierna IByX Cpell, IPeIoMIICHHUS
CBeTa B COOMpArOIei U paccenBaroIiei
JINH3aX, BOJTHOBELIX CBOICTB CBETA.
Habmtoienue morHoro BHYTPEHHETO
OTpaXKCHHSI, U3YICHHUE MOJICITH
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CBETa U COOTHOILECHUE JJIMH BOJIH IIPH
IIepeX0/1e MOHOXPOMAaTUYECKOIOCBETA

4yepes3 rPaHuLly pa3jiena JByX ONTHYECKHUX
cpen.

Xop nyuen B ipusme. Jlucnepcus cBeTa.
CnoxHbli cocTaB Oenoro cBera. L[Ber.
IlosHOE BHYTpEHHEE OTpaXKECHHUE.

[IpenenbHbIi yros nojaHoro

BHYTPEHHETO OTPAKEHUS.

ColOuparoriue M pacceMBarOlIMe  JIMH3BL.
Tonkass nmH3a. @DOKYCHOE pacCTOSHHUE U
ONTHUYECKasi CUJIa TOHKOW JIMH3BI.
3aBUCUMOCTH (DOKYCHOT'O PAaCCTOSTHHS

TOHKOW chepruuecKoil JTMH3BI OT €€

TE€OMETPUH U OTHOCUTEIIBHOTO

IIOKa3aTelsl MPEJIOMIICHHUS.

dopMya TOHKOH JIMH3BI. Y BEIUYCHUE,
JlaBaeMoe JINH301.

Xon nyva, MPOIIEAIEro JIUH3Y O
IIPOU3BOJILHBIM YTJIOM K €€ TJIaBHOM
onrtudeckoil ocu. [Toctpoenne nzodpaxkeHuit
TOUYKH U OTpE3Ka MPSIMONB COOMPAIOIINX U
paccenBarOLIMX JIMH3aX U UX CUCTEMAX.
Onrtuueckue mpudbopsl. Pazpemaromas
crocoOHoCTh. ['11a3 kak onTuyeckas

cucTema.

CBETOBOJA.
ITonyueHnue u3oOpaxeHusl B CUCTEMEN3
IIJIOCKOTO 3€pKaja U JINH3bL,

B CUCTEME U3 JABYX JIMH3.
KoHcTpynpoBaHue Te€IeCKOMUYECKUX
CUCTEM.

W3yuenne mnonspuszalMu  CBeETa,
OTPaXEHHOI'0  OT  IIOBEPXHOCTH
JIUAJIEKTPUKA, U3yUEHUE

MHTEP(EPEHIINH JTa3EPHOT0 U3TyUEHHUSIHA
JIBYX LIEJSX.

ITonmy4yenue criekTpa u3Iy4eHus
CBETOAMO/1a IIPU TOMOILHU
TU(PPaKINOHHON PEIIETKH.

Pemenue pacu€THeIX 3a1a4 € ABHO
3a/IaHHOM W HESBHO 33JIaHHOMU
bu3nuecKoil MoseNbIo

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «OnTHKAY.

Pemenne kauecTBEHHBIX 33/1a4,
TpeOYIOMINX MPUMEHEHHS 3HAHUIUIIO
TeMe «OnTuKay.

[Toctpoenue u pacuét u300paskeHuH,
CO3/1aBa€MbIX IJIOCKUM 3€pKaJIoM, TOHKOM
JIMH30M.

Onpenenenue ycaoBUd MPUMEHUMOCTH
MOJIEJIA TOHKOM JINH3BI; TPAHUI]
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IIpenensl nPUMEHUMOCTH
r€OMETPUYECKOUN ONITHUKHU.

Bounnosast ontuka. UnTepdepennusicaera.
KorepeHTHBIE HCTOUHHKH.

VYcioBus HabIIOAEHNS MAKCUMYMOB U
MUHHMYMOB B HHTEP()EpPEHIINOHHOM
KApTUHE OT IBYX KOTE€PEHTHBIX HCTOYHHUKOB.
[Ipumeps! K1accCu4ecKux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxius cBera. udpakinrmonHas
peméTka. Y cioBue HabMI0eHUs TTIaBHBIX
MaKCHMYMOB IIpU MaJ€HUH
MOHOXPOMaTHYECKOIO CBETA

Ha TUPPAKIUOHHYIO PEHIETKY.
[lonapuzanus ceera.

TexHu4eckue ycTponucTea u
TEXHOJIOTMYECKHE MPOLIECCHI: OUKH,JIyIIa,
nepuckor, ¢poroanmnapar,

MUKPOCKOII, IPOEKIIMOHHBIH anmnapar,
IIPOCBETJICHUE ONTUKH, BOJJOKOHHAs
OIITUKA, TU(PPAKLMOHHAS peIIETKa

MPUMEHUMOCTH T€OMETPUYECKOM

OTITHKH.

OOBsicHEeHEe 0COOCHHOCTEH POTEKAHUS
ONTHYECKUX SIBJICHUN: HHTEp(DEpEHITNH,

T paKuu, TMCIepCru, TOTHOTO
BHYTPEHHETO OTPAXKECHUSI.

OOBsiCHEHHE YCTPOMCTBA M MPUHIIATIA
JIEHCTBUSI OYKOB, JIYIIbI, IEPUCKOTIA,
doroanmnapara, MUKPOCKOIIA,
MIPOEKIIMOHHOTO arlrapara,
TUu(GPaKIIMOHHOMN PEeIIETKU, BOTOKOHHOM
OTITHKH.

OOmbsacHenue npocBeTiieHus onTuku. Pabora
B I'PYIINAax Ipu 00CYKIEHUU BOIIPOCOB
MEXMPEIMETHOTO XapakTepa(Hanpumep, rno
Teme «CBETOBbBIC

SIBIICHUS B IPUPOJIEY)

Hroro mno pasaeny
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Pa3nen 3. OcHOBBI cienUAILHON Teopuu OTHOCHTENbHOCTH (Hajiee - CTO)

3.1

OCHOBBI CIIEIAATIBHOU
TEOpPUH
OTHOCHUTEJILHOCTH

5

['paHnIIBI NPUMEHMMOCTH KJIACCUYECKON
MexaHukH. [locTynarsl crienuanbHON TEOpUU
OTHOCHTEIIHOCTH.
IIpocTpaHCTBEHHO-BPEMEHHOU

[IpoBeneHNe KOCBEHHBIX U3MEPEHUI
UMITYJIbCA U DHEPTUH PENATUBUCTCKUX
yactull (1o pororpadusiM TpeKoB
3apsKEHHBIX YaCTHUIl B MArHUTHOM
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untepsai. [Ipeobpazoanus Jlopenia.
VYcnoBue NpUYNHHOCTH.
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH.
3ameIeHHEe BPEMEHU U COKpallleHUE
JUTVHBI.

OHeprus 1 UMITYJIbC PEISITUBUCTCKON
YaCTHILbL.

CBs13b Macchl ¢ 3HEPTUEN U UMITYJIbCOM
PENSATUBUCTCKOM YaCTULIbI. DHEPTHUS ITOKOS.
TexHudeckue ycTpoucTBa u
TE€XHOJIOTMYECKHUE MTPOLIECCHI:
CIIyTHUKOBBIE IPUEMHUKH, YCKOPUTEIH
3apsKEHHBIX YaCTHUIL

oJie).

AHanu3 1 onucanue pu3nyecKux
SIBJICHHH C HCTIOJIb30BAHUEM ITOCTYJIATOB
CIIEUATLHON TEOPUH OTHOCUTEIBLHOCTH.
OOBsicCHEHNE TPUHITUTIA JICHCTBUS
CITyTHUKOBBIX MMPUEMHHKOB,
YCKOPHUTEJICH 3apsyKCHHBIX YACTHIT

Hroro no pazneny 5
Pa3nen 4. KBantoBasi pusuka
41 KopmyckynspHo- 15 PaBHOBECHOE TEMIOBOE U3ITyueHHE [TpoBeneHne  KOCBEHHBIX  W3MEPEHUH,

BOJIHOBOM JTyaJIu3M

(u3ydyeHue abCoNIIOTHO YEPHOTO TeNa).3aKOH
cMmenieHus Buna. ['unoresa Ilnanka o
KBaHTaxX.

@DOTOHBI. DHEPrHsl U UMITYJIbC (POTOHA.
®oroaddext. OnbiTol A.I'. Ctonerosa.
3akoHb! poro3ddexra. YpaBHeHue
DitHiTelHa st potodrddexra.

«Kpacnas rpaauna» ¢porosddekra.
JlaBnenue cBeta (B 4aCTHOCTH,

JIaBJICHHE CBETA Ha aOCOJIFOTHO

WCCJIC/IOBAHUST ~ 3aBUCHMOCTEH  MEXIY
(bu3MYECKUMHU BEeJIMYUHAMU

MIpHU U3yueHuu siBlieHus porodrddexra.
Omnpenenenre abCONIOTHBIX U
OTHOCHTEJIBHBIX ITOIPEIIHOCTEN U3MEPEHNUN
(bU3MYECKUX BETUYHH.

OreHKa rpaHull TOTPEITHOCTEH.

Pemenue pacu€THbIX 3a1a4 € IBHO
3aJaHHOU U HESIBHO 3aIaHHOU

(bU3MYECKOI MOJIENBIO
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IIorJIomaromyro 1 a0COJIFOTHO

OTpaXkarolyto NoBepxHOCTh). OnbIThII L. H.

JlebGenena.

BoimoBele cBoiicTBa yacTuil. BoaHBI
ne bpoins. J{nuna Bouel e bpoitis u
pa3mepbl 00J1aCTH JIOKAIU3AIUU
JIBHOKYILICUCS] YACTHUIIBI.
KopmyckynsipHO-BOJIHOBOM yaii3Mm.
Jludpakius 3JeKTPOHOB HAa KPUCTAILIaX.
Crieninrka u3MepeHuii B MUKPOMHUDE.
CoOOTHOILICHUS HEOTIPEIEIEHHOCTEH
Ieiizendepra.

TexHuueckue yCTpoucTBa U
TEXHOJIOTHYECKHUE MTPOIIECCHI:
CHEKTPOMETDP, (POTOIIEMEHT,
(hoTomaTUMK, TYHHEIIbHBIH MUKPOCKOTI,
CONTHEYHas OaTapesi, CBETOUO

C MCHOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyi o Teme «KBaHTOBBIC
SIBJIICHUS».

Pemenne kauecTBeHHBIX 3a1a4,
TpeOyIOMIMX MPUMEHEHHS 3HAHUIUIIO
Teme «KBaHTOBBIE SIBJICHUS.
Onpenenenue ycaoBUM NPUMEHUMOCTH
KBaHTOBOM MOJIEIN CBETA.

AHanM3 KBAaHTOBBIX IIPOLIECCOB C
HCIIOJIb30BaHUEM ypaBHEHUS
OiHmrteiitHa ans  gorodddexra,
MPUHIIMIA COOTHOLLICHHUI
HeonpenenéuHocTu I eizenoepra.
OOBscCHEeHUE PUHIUTIA JCHCTBHS
CHEKTpOMeTpa, (hOTOIIEMEHTA,
¢doTomaTunKa, TyHHEIHHOTO
MHUKPOCKOIIA, COTHEUHOU OaTapew,
CBETOAMO/1A.

Hcnons3oBanue IT-TexHonorui npu
paboTe ¢ TOMOJIHUTEIIbHBIMU
MCTOYHUKAMU UHGOPMAITUH 110 TEME, X
KPUTHYECKHUM aHAJIN3 U OLIEHKA

JIOCTOBEPHOCTH
4.2 ®dusnka aToma OMBITHI IO UCCIIETIOBAHUIO CTPOCHUS Omnpenenenye IMHBI BOJHBI JIa36pHOTO
atoMma. [lmanerapnas Moiens aToMa U3IIy4EHHUS.

Pezepdopna.
ITocrynatel bopa. U3nyuenue u

HalGnronenue nuHelyaThiX CIIEKTPOB.
HccnenoBaHue criekTpa pa3peskeHHOTO
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norjoiieHne (GOTOHOB MPH Nepexoaearoma
C OZJHOT'O YPOBHS YHEPIUU

Ha Jpyrou.

Buasl ciektpoB. Criektp ypoBHeE#

SHEPrUU aToMa BOJOpO/Ia.

CrioHTaHHOE U BBIHYKJIEHHOE

u3nydeHue cera. Jlazep.

TexHudeckue ycTpoucTBa u
TEXHOJOTHYECKHE MPOIIECCHI:
CHEKTpaJIbHBIN aHau3 (CIIEKTPOCKOI ),1a3ep,
KBaHTOBBII KOMITBIOTEP

aTOMapHOI'0 BOJIOPO/Ia M U3MEpPEHUE
noctosiHHOM Pundepra.

N3ydenue ycTpoiicTBa v 1€MCTBUS CUETUMKA
MOHM3UpYOIMX yacTull. Onpenenenne
YCIIOBUIM MPUMEHUMOCTUMO/IEIH aToMa
Pesepdopna.

OOBsicCHEHNE TPUHITUTIA JICHCTBUS
CIEKTPOCKOIIa, Jla3epa, KBAaHTOBOTO
KOMIIBIOTEPA.

AHanM3 KBaHTOBBIX IIPOIIECCOBHA
OCHOBE TIEPBOT'0 M BTOPOTO

IIOCTyJ1aTOB bopa

4.3

du3nka aTOMHOTO
sanpa u
3JIEMEHTapHBIX
YaCTHII

Hyxnonnas mozens sapa ['eiizenOepra—
WBanenko. 3apsa saapa. MaccoBoe 4ucio
siapa. 30Torbl.

PannoaktuBHOCTH. Anbda-pacmna.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnan. ['aMma-n3nydenue.

3aKOH paJln0aKTUBHOIO pacmaja.
PanuoakTiBHBIE U30TOIBI B IPUPOJIE.
CBolicTBa HOHU3UPYIOLIETO U3IIY4EHUS.
BnusiHue paguoakTUBHOCTH Ha KUBbIE
opranu3Msl. EcrecTBeHHBIN (QOH H3TyUYEeHUS.
Jo3umerpusi.

OHeprus CBA3M HYKJIOHOB B sJIpe.
SAnepusie cunbl. JledekT Macchl sapa.
SAnepHsble peakuuu. JleneHue u CUHTE3

[TpoBenenue n3mepeHuit

paZoaKkTUBHOIO (pOHA

C UCIOJIb30BAHUEM JJO3UMETPA U
UCCIJIEIOBaHUE TPEKOB YacCTHI] (110

rOTOBBIM (hoTOrpadusm).

N3yuenue nornomieHus: 6eTa-4yacTuil
ATFOMUHHUEM.

Omnpenenenue ycIoBUNA MPUMEHUMOCTH
MO/JIEJIN aTOMHOTO SIJIpa.

AHaM3 W ONHCaHWE SACPHBIX pPEaKIUi C
UCIOJIb30BAaHUEM HOHATHI MaccOBOEUYUCIIO U
3apsiz SApa, SHEPTHSI CBSAZH

sapa, 3aKOHOB COXpPAaHCHUA 3apsaa,

MacCCOBOI'o 4yncijia 1 SHEPTUH B AACPHBIX
pPCaKnuAax, 3aKOHa paAuOAKTUBHOI'O
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saep. SnepHsie peaktopsl. [Ipobiaemsr
YIPaBIIEMOr0 TEPMOSIIEPHOTO CHHTE3A.
DKOJIOTMYECKHUE ACTIEKThI PA3BUTHS
SIIEPHOM SHEPTETUKH.

Meroasbl perucTpaiu 1 uCCie10BaHNs
3JIEMEHTAPHBIX YaCTHULI.

dyHAaMEHTaIbHbIC B3aUMO/JICHCTBUA.
bapuonsbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CrangapTHOM

Mo enu. KBapk-TiirooHHas MOJENb
aJpOHOB.

®dusuka 3a npeaenamu CtaHnapTHON
monenu. TéMmHasa maTepust U TEMHAs
SHEPrus.

EnunctBo usznueckoit KapTUHBI MUpA.
TexHu4eckue ycTporucTBa U TEXHOJIOTHYECKUE
MPOLIECCHI: T03UMETp,KaMepa Bumbcona,
SIIEPHBIN PEAKTOpP, TEPMOSIEPHBIN PEAKTOP,
aToMHas 60M0a, MarHUTHO-PE30HAHCHAS
ToMorpadus

pacmana.
OOBbsicHEeHUE PUHIUTIA JCHCTBHS
Jlo3UMeTpa, kamepsl BuibcoHa,
SIEPHOTO PEAKTOPA, TEPMOSIEPHOTO
peakTopa, aTOMHON OOMOBI, MATHUTHO-
PE30HAHCHOH TOMOTpadu.

AHanu3 1 OIicHKA BIIMSHUSA
PaIMOAKTUBHOCTH HA KUBBIC
OpraHu3MBbl, & TAK)KE MOCIEACTBUI
Pa3BUTHS SAECPHON SHEPTETUKHU

C TO3UIMHN DKOJOTrHYSCKOM
0€3011acHOCTH; IPEACTaBIECHUI

0 pallMOHAILHOM MIPUPOAOTIOIB30BaHUH (B

MIPOIIECCE MOATOTOBKHU COOOIICHHUIHA,
BBITOJIHEHUS TPYIIIIOBBIX POSKTOB)

Hroro no pazgeny 25

Paznen 5. DineMeHTHI aCTPOHOMMH M ACTPOGHU3NKH

51 JIEMEHTHI 12
ACTPOHOMHH U
acTpopU3UKHI

Dransl pa3BUTHS aCTPOHOMUH.
[IpuknanHoe U MEPOBO33PEHUECKOE
3HaYeHHUE acTpoHOMHUH. [I[puMeHnMOCTh
3aKOHOB (DM3UKH JIJIs1 OOBSICHEHUS

HaGnionenue 38€31HOr0 HebAa
HEBOOPYKEHHBIM TJIa30M

C UCITOJIB30OBAHUEM KOMHI)IOTepHBIX
MPHUIIOKEHUH JIJIS1 ONIPEeICTICHUS
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MIPUPOJIBI KOCMUYECKUX OOBEKTOB.
Meto/1bl aCTPOHOMUYECKUX
uccienopanuii. CoBpeMeHHbIE
OIITHYCCKHUE TEIICCKOIIbI,
paauoTeNeCcKOIbl, BHEaTMOC(hepHas
ACTPOHOMHUSI.

Bun 3Bé31H0T0 HeOa. Co3Be3us, IpKUe
3BE3/IBI, INIAHCTEI, UX BUIUMOE
JIBIDKCHUE.

ConHeuyHas cucTeMa.

Connue. ConHeuHast akTUBHOCTh. ICTOYHHK
sueprun CoJiHIa U 3BE311. 3BE3/IBI, UX
OCHOBHBIE XapaKTepUCTUKU./ [uarpamMmma
«CTICKTPAJIbHBIN KJIACC — CBETUMOCTB.
3BE3BI TIIaBHOM ITOCIIE0BATEIILHOCTH.
3aBUCHMOCTD

«Macca — CBETUMOCTbY JIJIS 3BE3 ]I
IJ1aBHOM ITOCJIEIOBATEIILHOCTH.
BnyrtpenHnee ctpoeHue 3BE31.
CoBpeMeHHbIE MTPeICTaBICHHS

0 MPOUCXOXKACHUM U 3BOMoIMK CoNHIan
3BE37. OTanbl )KU3HU 3BE3.

Muneunsiii I1yTs — Hama I'anakTuka.
Ilonoxenue u apuxenne CoHIIAB
TI"anaktuke. THUIIBI TaJIAKTHK.
Pannoranaktuky u kBazapsl. UEpHbIe
JBIPHI B sIpax rajakTuK.

MOJI0KCHUS HeOSCHBIX 00BEKTOBHA
KOHKPETHYIO J1aTy: OCHOBHBIE

co3Be3aust CeBepHOTo MONTyIapus UsPKUEe
3BE3/IBI.

Hab6mronenue B reneckon JIyHbl, 1aHeT,
TYMaHHOCTEH U 3BE3HBIX CKOIUICHUH.
VYyactue B AMCKYCCUU O POJIU aCTPOHOMUHU
B COBPEMEHHOM KapTHHEMHUPA, B
MPAKTUYECKOM IeSITEILHOCTUYETIOBEKA U
JlaTbHEHIIIEM HAyYHO- TEXHUYECKOM
pa3BUTHH.

[ToaroToBka cooOIIEHU 0 METOIaX
MOJIyYEHUSI HAyYHbIX aCTPOHOMUYECKUX
3HaHUH, OTKPBITUSAX B COBPEMEHHOU
aACTPOHOMHUHU.

[IpumMeHeHrne 0CHOBOMOATAOIIINX
ACTPOHOMHUYECKUX MOHSATUH, 3aKOHOB U TEOPHIA
JUTSL aHaJIn3a U OObSICHEHUS (PU3NUECKHUX
MIPOLIECCOB, TPOUCXOSIINUXB 3BE3/1aX, B
3BE3JIHBIX CUCTEMAX,

B MEXTaJIaKTHUECKOU cpesie, NBUKEHUS
HEOECHBIX TeJI, DBOJIFOIIUH 3BE3] U
Bcenennon
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Bcenennas. Paciiupenue Beenennoid. 3akoH
Xab6ma. Pa3beranue ranaktuk. Teopus
Bonbiioro B3peiBa. PenukroBoensnyueHue.
MacmtaGHas cTpykTypa BeeneHHo#.
MeraranakTuka.

Hepeménnsie mpoOieMbl acCTPOHOMHUHU

Hroro no pazneny 12

Paznen 6. ®u3nyecknii NPaKTHKYM

6.1 Pusnueckuin 16 CrniocoObl u3MepeHust PrU3nUecKux IIpoBeneHME KOCBEHHBIX H3MEPEHUH,

IPAaKTUKYM BEJIMYMH C UCIIOJIb30BaHUEM HCCIIEIOBaHUM 3aBUCUMOCTEN (hrU3HUECKUX

aHAJIOTOBBIX U IIU(PPOBBIX BEJIMYMH, IPOBEPKA IPEIOKEHHBIX
HU3MEPHUTEIIBHBIX PUOOPOB U runote3 (BeI0op
KOMITBIOTEPHBIX IaTYMKOBBIX CUCTEM. 13 paboT, ONMCAHHBIX B TEMAaTHUYECKUX
AGCOIIIOTHBIE U OTHOCUTEIIbHBIE paszzaenax «Y4eHH4YeCKUN SKCIIEPUMEHT,
MOTPEUIHOCTH U3MEPEHUH (PU3NIECKUX nabopaTtopHbIe pabOThl, IPAKTUKYM)
BeMMuMH. OleHKa MpaHuIl
MOrPEMTHOCTEN

Hroro mo pazneny 16

Pa3nen 7. O6061naro1iee nOBTOpeHUE

7.1 CucremaTtu3zanus u 15 O060011eHre U cucTeMaTu3aIus VYyactue B IUCKYCCUH O posid (PU3HKHU U

00o01ieHne
MPEAMETHOTO
COZICPKaHHMS U OTIBITA
NeSITeTbHOCTH,
nproOpeTEHHOTO
IIpY U3YUYEHUH Kypca

coJiepKaHusl pa3zenoB Kypca
«Mexanukay, «MosekynsipHas puzuKkan
TEPMOJIUHAMUKAY,

«InexTpoauHaMuKay, «Komebanus u BOITHBDY,
«OCHOBBI CIELIUATBHON TEOPUH
OTHOCHUTEIbHOCTHY, «KBaHTOBas

aCTPOHOMMUH B pa3IMyHBIX chepax
JeaTeIbHOCTH denoBeka. IloaroroBka
cooO1IeHnit 0 MecTe (PU3NIECKON
KapTHHBI MUPa B PSTyCOBPEMEHHBIX
MIPEACTABICHUI

0 TIpUpOJIE.
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¢uzuku 10-11
KJIaCCOB

¢buzukay, «1eMeHTbl aCTPOHOMUU U
aCTpOPUUKI.

Ponb pusuku u acrpoHomMun

B DKOHOMHYECKOM, TEXHOJIOTMISCKOM,
COIIMAIBHON M ATUYECKOH cdepax
JESITEIbHOCTH YEJI0BEKA, POJIb U MECTO
(U3HUKN 1 aCTPOHOMHH B COBPEMEHHOMN
Hay4YHOU KapTUHE MUpPA, 3HAYCHUE
ONUCaTEeIbHON, CUCTEMATU3UPYIOLLEH,
OOBSCHUTENIBHOMN U IPOTHOCTUYECKON
byHKIUH U3NYecKoil TeOpUH, poiib
(busnueckoit Teopun B GOpMHUPOBAHUH
MIpeICTaBICHUM 0 (PU3NUECKOI KapTUHEMUDA,
MecCTO (PM3UYECKON KapTHHBI MUPA B 00IIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX

BrinonnHeHne yueOHbBIX 3aaHU,
JIEMOHCTPHUPYIOIINX OCBOCHUE
OCHOBHBIX TTOHATUH, PU3HUECKUX
BEJIMYMH U 3aKOHOB Kypca Gpu3nkul0—
11 kmaccoB

MpPEICTABICHUI
0 Ipupose
Hroro no pazneny 15
PesepBHoe Bpems 10
OBLIEE KOJIMYECTBO 170
YACOB 110 ITPOI'PAMME

DOnexTpoHHbIe (U POBLIE)
0o0pa3oBaTesIbHbIE PECYPCHI

[[Bubmmoreka ITOK https://m.edsoo.ru/7f41bf72]]
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