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OenepanbHas paboyass mnporpaMma 1o ydyeOHomy mnpenmery «Duszukan
(yriyOnéHHbI ypoBeHb) (mpenMeTHast 00JacTh «EcTecTBEeHHO-HAy4YHBIE MPEAMETHI»)
BKJTIOYAET MOSICHUTEIBHYIO 3aMHUCKY, COAepKaHue 00yueHus, TNIAHUPYEMBIE PE3yIbTaThl
OCBOCHHSI POTPaMMBI IO (PU3HKE, TEMATUYECKOE TIJIAHUPOBAHHE.

[TosicHuTeNnbHAS 3aMKCKa OTPaXKaeT OOIIKE UENH U 3a/1a4i PU3UKH, XapaKTEPUCTUKY
TICUXOJIOTUYECKUX MPEATNOCHUIIOK K €€ M3YUCHHUIO 00yJaroIIMMHUCs, MECTO B CTPYKTYype
y4eOHOro IjIaHa, a TakKe MOAXOAbl K OTOOpY COJAEp)KaHUs, K OIpPEIeIECHUIO
TJTAHUPYEMBIX PE3YJIbTATOB.

Conmepxanne 00ydeHHsS  pacKpbIBaeT COJAEp)KaTeJIbHbIE JUHUHM, KOTOpHIE
npeuIaratoTesl s 00sA3aTeIbHOr0 M3Y4YeHHs] B KaXKJIOM KJlacce Ha YPOBHE CPEIHEro
o01ero oopa3zoBaHusl.

[Inanupyembie pe3ynbTaTbl OCBOEHUS NPOrpaMMbl 1O (HU3MKE BKIIOYAIOT
JMYHOCTHBIE, METaIllpeJIMETHbIE PE3yJbTaThl 32 BECh NEpPHUOJ OOy4eHHS Ha YpPOBHE
cpenHero oOmero oOpa3oBaHMs, a TaKXKe MPEAMETHBIE JTOCTHXKEHHSI O0Yy4arolerocs
3a KaXbli TO 00y4eHUS.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no (¢u3nKe Ha ypOBHE CpelHEro ooOiiero oOpa3oBaHuUsl pa3padoTaHa
HAa OCHOBE IOJOXEHUH U TpeOOBaHWU K pe3yJbTaTaM OCBOEHHS OCHOBHOM
oOpa3zoBaTenbHON Tporpammsbl, npeactaBieHHbix B PI'OC COO, a Takxke ¢ y4€ToMm
denepanpHOil pabouelt mporpaMMbl BociuTanus 1 KoHiieniuu npemnojaBanusi yaeOHOTo
npenmera «®Pusnka» B 00pazoBaTelbHBIX opranm3anusax Poccuiickoit denepammm,
peaM3yIOIINX OCHOBHBIE 00pa30BaTelIbHbIE MPOTPAMMBI.

[Iporpamma mno ¢usuke omnpeaenser o00s3aTeIbHOE MPEIMETHOE COJAEpPKAHUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO IMOCJIEI0BATEILHOCTh M3YYEHHMS TEM M pa3JeioB
y4e0HOr 0 npeaMeTa ¢ y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JJOTUKU
yueOHOro Ipolecca, BO3pacTHbIX ocobeHHocTel oOyvaronuxcs. [Iporpamma o gpusnke
na€T MpeICTaBICHUE O LENsIX, COACPKaHUH, O01Iel cTpaTeruu 00y4eHHs, BOCIIUTAHUS U
pa3BUTHs 00YyJarOMIMXCsl CpeACTBaMHU yueOHOro npeaMera «Pusnka» Ha YriayOoaéHHOM
YPOBHE.

N3yuenne xypca pusuku yrimyOoaEHHOTO YpOBHS MO3BOJIET peaqn30BaTh 3a/1aud
npo¢eCCUOHANIBbHON OpUEHTAIMH, HAIPaBJICHO HA CO3/1aHUE YCIIOBUH AJIs MPOSBICHUS
CBOMX HHTEJUIEKTYQJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEM KaXKJIbIM OO0ydaromumcs,
KOTOpble  HEOOXOIMMBbI Uil  MpOAO/DKEHHS  oOpa3oBaHMs B OpraHM3alMsIX
npoeCCUOHATHBOIO0  O0pa3oBaHMsI IO  Pa3IMYHBIM  (UBUKO-TEXHHUYECKUM U
WHXEHEPHBIM CIIEHUATILHOCTSIM.

B nporpamme no ¢usnke onpenenstorcs IUIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS
Kypca (QuU3MKM Ha YpPOBHE CpeaHero oOmero o0pa3oBaHUs: JIMYHOCTHBIE,
MeTanpeaAMEeTHbIE, TpeIMeTHbIE (Ha yriy0iaéHHoM ypoBHe). HayuHo-MeTogomornyeckoi
OCHOBOM JIJ1s1 pa3pabOTKK TpeOOBaHM K IMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM
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pe3ynbTaTaM O0y4YaroIIMXCs, OCBOMBIIUX MPOrpaMMy Mo (pu3uke Ha ypOBHE CPEIHETO
obmiero oOpa3oBaHMsl Ha YIIyOJIEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-EATEIbHOCTHBIN
HOJIXO/I.

[Iporpamma o Gpu3MKe BKIHOYAET:

IUTAHUPYEMbIE pe3yJIbTaThl OCBOCHHUS Kypca (PM3HKHU Ha YIITyOJIEHHOM YpPOBHE, B TOM
YyuCIe NPeAMETHBIE PE3YNIbTAThI IO F0JlaM 00yUYeHUs;

coJiepikanne yueOHoro npeamera «Pusnkay 1mo rojgam o0y4eHus ;

TEMaTHYECKOE MIIAHUPOBAHUE 10 TOAaM 00yUEeHHUS.

[Tporpamma mo gu3nke UMEET MPUMEPHBIN XapakTep U MOKET OBITh UCIIOIH30BaHA
YUUTEIAMU (DU3UKU JIJIs1 COCTABIICHUSI CBOMX padOUYUX MPOTPaMM.

[Iporpamma 1o (¢u3MKe HE CKOBBIBAET TBOPUYECKYI0 HMHHUIIMATUBY YUHUTENEH U
MIPEAOCTABIISIET BO3MOXKHOCTH [IJISl peaM3alliy Pa3IMYHbIX METOJWYECKUX IMOAXOA0B
K TpernojaBaHuio (U3UKUM Ha YrIyOJE€HHOM YpOBHE MPU YCIOBHHM COXPaHEHUs
00s13aTeNbHOM YacTu COAEepKaHus Kypca.

®du3uka Kak Hayka o Hanboyiee OOIIMX 3aKOHAX MPUPOABI, BHICTYNAs B KaueCTBE
y4eOHOro MpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIJIAJ B CHUCTEMY 3HAHUU
00 okpyxatomeM wmupe. IlkonbHbli Kypc GU3MKHM — CHUCTEMOOOpPa3yIOMIMA
JUIS €CTECTBEHHO-HAYUHbIX YYEOHBIX IPEIMETOB, TOCKOIbKY (PU3UUECKHUE 3aKOHBI JI€KaT
B OCHOBE IPOLIECCOB U SBJICHUIN, H3y4aeMbIX XHUMHEH, Ouonorueu, Qusnueckoin
reorpadueil u actpoHoMuel. Vcmonb30BaHHEe M aKTUBHOE MPUMEHEHUE (PU3UYECKUX
3HaHHUM ONPENIEeNNIIO XapakTep U OypHOE pa3BUTHE pa3HOOOPA3HBIX TEXHOIOTUH B cdepe
OPHEPreTUKH, TPAHCHOPTa, OCBOEHUS KOCMOCA, TMOJIYYEHUsI HOBBIX MaTepHalIOB
C 3aJTaHHBIMU CBOMcTBaMH. M3ydeHne (pru3uK BHOCUT OCHOBHOM BKJIaJ B (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW  KapTWHBI  MHpa  oOydaromierocs, B  (GOpMUpPOBAHUE
YMEHHUI TPUMEHATh HAyYHBIH METOJ| TMO3HAHWS TPU BBIMOJHEHUH HUMHU YYEOHBIX
UCCIIEIOBAHUN.

B ocHOBY Kypca (pU3MKM Ha ypOBHE CpeAHEro o01ero o0pa3oBaHus MOJOXKEH Pl
UJel, KOTOPbIE MOYXXHO PACCMATPUBATh KaK IPUHIUIIBI €r0 MOCTPOCHUSI.

Hoea wuenocmuocmu. B COOTBETCTBUM C HEHM KypC SBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COACPKUT MaTepHall U3 BCEX pa3lesioB (U3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3HKHU.

Hoes zenepanuszayuu. B cOoTBeTCTBUY C HEW MaTepuai Kypca QU3MKH 00beTUHEH
BOKpYr (Qu3nyeckux Teopuid. Beaymmum B Kypce sBusgerca (GopMUpPOBaHUE
IIPEJICTABIICHUN O CTPYKTYPHBIX YPOBHSIX MaT€puu, BEUIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanusanus NIpearioysiaracT MCHOJIb30BaHUE
rYMaHUTapHOTO MOTEeHIMaIa PU3MIEeCKOH HAYKH, OCMBICIICHUE CBA3U Pa3BUTHs (HU3UKU
C pa3BUTHMEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M
HKOJIOTMYECKUMU MTPoOIeMamMu.

Hoes npuxnaonoii nanpasiennocmu. Kypc ¢Gusuku yriayOJ€HHOro ypoBHS
NPEAIONaraeT 3HAKOMCTBO C IIMPOKMM KPYrOM TEXHHUYECKHMX M TEXHOJOIMYECKHUX
MPUJIOKEHUW U3YYEHHBIX TEOPUU M 3aKOHOB. IIpm 3TOM paccMaTpuBarOTCS HA YpPOBHE
OOIIMX MPEACTaBICHUN U COBPEMEHHbIE TEXHUUYECKHE YCTPOMCTBA, U TEXHOJIOTUH.
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Hoesn 3ko102u3ayuu peann3yercs NoCpeCTBOM BBEJICHUSI DIIEMEHTOB COJIECPKaHNUs,
NOCBAIIEHHBIX 3KOJOTMYECKUM TMpo0jeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI
C Pa3BUTHEM TEXHUKHU M TEXHOJOTHH, a TaKke OOCYXACHHS MpoOJIeM palnoOHAIEHOTO
MIPUPOJIOTIONH30BAHMS M SKOJIOTMUECKO 0€30MacHOCTH.

OcBoeHUEe coJAEp)KaHHUS MPOrpaMMbl 1O (PU3MKE JOKHO OBITh MOCTPOEHO
Ha TPUHIHUIAX CHCTEMHO-IESTENILHOCTHOTO moaxona. s Qu3uku peamuzaiius STUX
NPUHITMIIOB 0a3upyeTcs Ha MCIHOJb30BAHHHM CaMOCTOATEIHLHOTO SKCIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYIOMIEro ¢akTopa yueOHoro mporecca. [ yrmy0inEHHOTO ypOBHS —
3TO CHCTEMa CaMOCTOSITEJIbBHOTO YUYEHHYECKOTO0 JKCIEPUMEHTa, BKJIIOYAOIIEro
(bpoHTaTbHBIC YYEHUYECKUE OMBITHI MPU U3YYCHHH HOBOTO MaTepHalia, JabopaTopHBIC
pabotel U paboThl mpakTUKyma. [Ipm 3TOM BO3MOXKHBI JBa CIOcO0a peanu3aluu
¢dbusnueckoro nmpakTukyma. B mepBom ciiydae mpakTUKyM MPOBOAMTCS JTUOO B KOHIIE
10 u 11 knaccos, 1100 MOCIE MEPBOTO U BTOPOrO MOJIYTOAUHN B KaXkJI0M U3 3THX KJIACCOB.
Bropoii criocod — 310 uHTerpamnus padoT NpakTUKyMa B CUCTEMY J1a0OpaTOPHBIX padoT,
KOTOpbI€ MPOBOAATCS B MpoIlecce u3ydeHus pasnena (temol). [lpu sTtoM nog padbotamu
NPaKTUKyMa [MOHMMAETCsS CaMOCTOSTENIbHOE HCCIEeIOBaHUE, KOTOPOE MPOBOJIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000IIEHHOTO BUIa O€3 TOMIAaroBO HHCTPYKITUH.

B mporpamme no ¢usnke cucreMa Y4eHHUECKOTO SKCIIEPUMEHTA, JTaOOpaTOPHBIX
paboT U MpakTHKyMma Mpe/CTaBlieHAa €IUHBIM TepeuHeM. BpiOop TemaTuku ISt 3THX
BUJIOB  YYEHUYECKUX  MPAKTUYECKUX  pabOT  OCYIIECTBISIETCS  YYaCTHHUKAMU
00pa3oBaTeIbHOrO MpoIecca UCXOAsl U3 OCOOCHHOCTEM MOYPOYHOro IUIAHWPOBAHUS U
ocHamieHus kabuneta gusuku. [Ipu sTomM obecrieunBaeTcs oBIaJeHHE O0YyJAIOITUMUCS
YMEHHUSAMHU TIPOBOJIUTH MPSAMBIC U KOCBEHHBIC U3MEPEHUS, UCCICAOBAHMS 3aBUCUMOCTEH
(GU3NYECKUX BETTMYHUH U TTIOCTAHOBKY OTBITOB 10 IPOBEPKE MPEITI0KEHHBIX TUITOTE3.

bonbioe BHUMaHHWE yeNnseTCs PEIICHHI0 PAcCUYETHBIX M KA4eCTBEHHBIX 3ajad.
[Tpu sTOM 11 pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3a7a4d C SIBHO 33JlaHHON U
HESIBHO 33JJaHHON (PU3NYECKON MOJIENbIO, TO3BOJISIONINE TPUMEHSATh U3y4YE€HHbIE 3aKOHBI
U 3aKOHOMEPHOCTH Kak M3 OJHOrO pasleia Kypca, TaK M HUHTETpUpYysS NMPUMEHEHUE
3HAaHUH U3 Pa3HBIX pa3zienoB. [ KaueCTBEHHBIX 3a/1a4 IPHOPUTETOM SIBIISIOTCS 3a/1aHuUs
Ha OOBSCHEHUE/TIpEACKAa3aHUEe NPOTEKAHUs (U3NYECKUX SIBJICHUM U MPOIIECCOB
B OKpYXalollled »XKu3HM, TpeOyromue BbiOOpa (U3MYECKONM MOAENTH MJid CUTyalluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO k MarepuaibHO-TEXHUYECKOMY
o0ecriedeHnIo yd4eOHOro rmnpoiecca Kypc (pu3uku yriyOnEHHOrO YpPOBHS Ha YpPOBHE
CpeaHero o01ero 00pa3oBaHus TOJKEH U3y4aThCsl B YCIOBUAX MPEAMETHOTO KaOMHETA.
B kabunere ¢u3uku A0MKHO OBITh HEOOXOIUMOE JabopaTopHOE OO0OpYyIOBaHUE
JUTSl  BBIMIOJTHCHHWS YKA3aHHBIX B TIporpaMme 10 (PU3MKE YYCHHYCCKHUX OITBITOB,
71a00paTopHBIX padOT U PabOT MPAKTUKYMa, a TAKXKE IEMOHCTPAIMOHHOE 000pYI0BaHHE.

JlemoHCTpanmoHHoe o0opyaoBaHue (POPMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM
MUHUMAJIBHONH JIOCTATOUHOCTH UM  OOECIEYMBACT TIOCTAHOBKY TMEPEUMCICHHBIX
B TporpamMme Mo (Qu3uKe KIFOYEBBIX JEMOHCTPALMNA I WCCIEAOBAaHUS H3y4aeMBbIX
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SIBIIGHUU U MPOIIECCOB, SMIUPUUECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKHUX
IIPUMEHEHU .

JlaboparopHoe oOopyaoBaHHWE JUISI  YYEHHUYECKHMX  MPAKTHYECKUX  PaboT
dopmupyeTcst B BUi€ TEMaTHUYECKUX KOMILJIEKTOB U O0ECIIEUYMBAETCS B PACUETE OJTHOTO
KOMILJIEKTa Ha JBYX oOOydvaromuxcs. TemaTuyeckue KOMIUIEKThI JIa0OpaTOPHOIO
000pyIOBaHUS JOJKHBI OBITH MOCTPOECHBI HA KOMITJIEKCHOM HCIIOIb30BaHUN aHAJIOT OBBIX
U 1UPOBBIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX W3MEPHUTENbHBIX CHUCTEM B BUIE
U (POBBIX JTA0OPATOPUIA.

OCHOBHBIMHM LEJIIMU M3y4eHUs (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCS:

(GopMUpoBaHUE MHTEpeca U CTPEMJICHHMsI OOy4aloOUIMXCs K HAYYHOMY H3YYECHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEACTABICHUH O HAYYHOM METOAE MO3HaHUS U (OPMUPOBAHHE
MCCJIEI0OBATENBCKOIO OTHOLLEHHUS K OKPY>KAIOILIUM SIBJIEHUSIM;

dbopMUpOBaHHME HAyYHOIO MHUPOBO33PEHUSI KaK pe3ysibTara H3y4EHUsT OCHOB
CTpOCHHS MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE yMEHUN OOBSICHATH SBICHUS C HCHOJb30BAaHUEM (HU3HUECCKUX
3HAHUM U HAYYHBIX JI0KA3aTENIbCTB;

(opMUpOBaHUE TPEACTABICHUH O poiud (QUMKKA Uil  Pa3BUTUA  JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TPEACTABICHUN O BO3MOXHBIX c(epax Oyayuieil npodeccruoHaabHON
JeSTeNIbHOCTH, CBSI3aHHBIX C (DU3MKOW, MOArOTOBKA K JajbHEHIIeMy 00y4E€HHIO B 3TOM
HaIlPaBJICHUH.

JlocTmkeHne HTHX 1elell oOecreunBaeTcs pPEUICHHEM CIEAYIOIUX —3ajad
B IIpoIiecce U3ydeHHs Kypca (PU3UKU Ha yPOBHE CPEIHEro o01ero o0pa3oBaHus:

OpUOOPETEHUE CHUCTEMBbI 3HAHMK 00 o0mMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUAX, BKIIOUAs MEXaHUKY, MOJIEKYISIPHYIO (HU3UKY, AJIEKTPOJUHAMUKY,
KBaHTOBYIO (PM3UKY U JIEMEHTHI acTPO(PHU3UKH;

dbopMupoBaHUE YMEHUW NPUMEHSATH TEOPETHUECKHE 3HAHUA i OOBSICHEHHUS
¢usznyeckux SBICHUA B TPUPOAE U JUIA TNPUHATUSA MPAKTHUYECKUX pEIICHUMN
B IIOBCEHEBHOM JKU3HU;

OCBOCHHE CIOCOOOB PEIICHUs] PA3IMYHBIX 3a7a4 C SBHO 3aJaHHON (HU3MUECKOM
MOJIEJIBIO, 3a/1a4, OIPa3yMEBAIOIINX CAMOCTOATENILHOE CO3AaHne (PU3MUECKON MOJIEIH,
aJIeKBaTHOM yCIIOBUSM 3aJlayy, B TOM YHCJIE 337a4 HH)KEHEPHOI0 XapaKTepa,

NOHMMaHUe (PU3NYECKUX OCHOB U IPUHIIUIIOB JIEUCTBUSI TEXHUYECKUX YCTPOMCTB U
TEXHOJOTMYECKHUX POLECCOB, UX BIMSAHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOAAMHU CaMOCTOSITEJIbHOTO IUIAHUPOBAHHMS W IPOBEACHUS
$u3nYecKuX HKCIEPUMEHTOB, aHAIW3a U MHTEPIpPETaluud UHPOPMALMH, ONpPEIeTICHUS
JIOCTOBEPHOCTHU MOJTYYEHHOTO PE3yJIbTaTa;

CO3/IaHME YCJIOBUW JJI1 PAa3BUTUS YMEHUH MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPYECKOM JEATENBHOCTH;

pasBuTHe HHTepeca K cdepaM MNpodecCHOHATLHON EATeIbHOCTH, CBSI3aHHOU
¢ pUBUKOM.
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B cootBerctBuuN ¢ TpeboBanusimu ®I'OC COO yrnyO0nEHHBIN YpOBEHb U3YUEHHUS
yuebHoro npeamera «Pu3nka» Ha YpOBHE CpeIHEro o0IIero oopa3oBaHus BbIOUpaeTcs
OOy4YaOIIMMUCS, MIAHUPYIOIIMMH MPOJOJDKEHUE O0pa3oBaHUs IO CHEHUAIbHOCTSIM
(UBUKO-TEXHUYECKOTO TPODUIIA.

OO61uiee 4MCIO YacoB, PEKOMEHJIOBAHHBIX ISl M3ydeHUs QU3uku (yriyOneHHbIN
ypoBeHb) — 340 gacoB: B 10 kmacce — 170 yacoB (5 yacoB B Henmeno), B 11 kiacce —
170 yacoB (5 4acoB B HEJIETIO).

[Ipennaraemslii B mporpamMmme o (pu3mke nepeueHs JadopaToOpHbIX U MPAKTUYECKUX
padoT SABISIETCS PEKOMEHI0BaHHBIM, YUUTENh JIEIaeT BIOOP MPOBEICHNUS JTa0OPaTOPHBIX
padoT U OMBITOB € YU4ETOM MHIMBUYaTbHBIX OCOOEHHOCTEN 00y4arOIIUXCS.

B nporpamme mno ¢Qusmke Kaxmoro Kkiacca IMpeajiaraercsi pe3epB BpPEMEHH,
OTBOAMMBIN Ha BapUATUBHYIO YacTh IMPOrPAMMBI, COAEpKaHUE KOTOpOoH Gopmupyercs
y4yacTHUKaMU 00pa3zoBaresibHOro rmpoiecca. Jliobas pabodas mporpamMma JOJDKHA
MOJIHOCTBIO BKIIIOYATh B ce0sl COAepKaHUe JaHHOM MporpaMMBbl 1o (pU3MKe.
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COJEPXXAHUE OBYYEHUA

10 KJIACC

Paszgen 1. HayuyHbiid MeTOX MO3HAHMS PUP ObI

®uzuka — QyHaamMeHTanbHas Hayka o mpuponae. HayuHblii MeTon MO3HAHHS U
METO/Ibl UCCIEOBAHUS (PU3NUECKUX SBICHUI.

DKCnepuMeHT M Teopus B Tpolecce No3HaHus mnpupoasl. Habmogenue wu
HKCIIEPUMEHT B (PU3UKE.

CrmocoObl  u3MepeHus (U3NYECKHX BEIWYMH (QHAJOTOBBIE U IU(POBBIC
U3MEpUTEIbHbIE MPUOOPHI, KOMIIBIOTEPHBIEC JATYHMKOBBIE CUCTEMBI).

[TorpemHocTy n3MepeHnil PU3nUeCKUX BeIUUNH (a0COMIOTHAS U OTHOCUTEIbHAS).

MonenupoBanre (U3NYECKUX SBICHUW M TPOLECCOB (MaTepuanbHas TOYKa,
a0COMIIOTHO TBEPIOE TEJO, MICANIbHAS KUAKOCTb, WJCAIbHBIN ra3, TOUEUHbIH 3apsn).
['unore3a. @U3nM4ECKUI 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTH. Pr3nuecKas Teopusl.

Ponb u mecto pusuku B GopMUPOBAaHUHM COBPEMEHHOW HAYYHOW KapTUHBI MUpA,
B IIPAKTUYECKOMN ACATEIBHOCTH JFOACH.

Yyenuueckuii sxcnepumenm, 1abopamopHvle pabomul, NPAKMUKYM

N3mepeHue cuiabl TOKa W HAIPSKEHUS B LIEMH MMOCTOSHHOTO TOKa MPH MOMOIIH
AHAJIOTOBBIX W MU(PPOBBIX H3MEPHUTEIBHBIX MPHOOPOB.

3HaKOMCTBO ¢ 1MQppoBoil maboparopueit mo Qusuke. Ilpumepbr wuzMepeHus
(bu3MUEeCKUX BETUYUH TIPU MOMOIIHM KOMIIBIOTEPHBIX JATUUKOB.

Paznen 2. Mexanunka
Tema 1. Kunemamuka

Mexanuueckoe ABMKeHHe. OTHOCUTEIbHOCTh MEXaHUYECKOT 0 IBMkeHUs. Cuctema
OTCYETA.

[Ipsimast u oOpaTHast 3a7ja41 MEXaHUKHU.

Panunyc-BekTop MarepuanbHOM TOUKH, €r0 MPOEKIIMU HAa OCU CUCTEMBI KOOPAUHAT.
Tpaexropus.

[Tepemerienne, CKOPOCTh (CpeIHSS CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTepuaJbHOM TOYKHM, KX TMPOEKIIMM Ha OCH CHUCTEMBbl KoopauHaT. CroxKeHue
IIEPEMELLEHUN U CII0KEHNE CKOPOCTEN.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JBU)KEHHE. 3aBHCHUMOCTH
KOOpJIUHAT, CKOPOCTH, YCKOPEHHS U MYTH MaTEePUAJIbHOM TOUKM OT BPEMEHHU U M X
rpaduku.

CBoOomHoe TMajicHHe. YCKOpPEHHE CBOOOAHOro majicHusA. JIBuMkeHue Tea,
OpOIIIEHHOTO O/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIUHAT, CKOPOCTU U YCKOPEHUSI
MaTepraaIbHON TOUYKH OT BPEMEHU U MX IPapuKH.

Kpuposmneiinoe nBvkeHue. J|BUKEHHUE MaTepHalibHOM TOYKHA MO OKPYKHOCTH.
VYrioBas u nuHelHast cKopocTh. [lepuon u yactora obpamienus. [lenTpocTpemMuTenbHoe
(HOpMalnbHOE), KacaTesbHOE (TaHT€HIMAIbHOE) U TMOJIHOE YCKOPEHHUE MaTepHabHOM
TOYKH.
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TexHUu4eCKrue yCTpONCTBA U TEXHOJIOIMYECKUE IIPOLIECCHI: CIIUAOMETP, ABUKECHUE
CHapAJI0B, LIEMHbIE, IIECTEPEHYATHIE U PEMEHHBIE TIEPEIaul, CKOPOCTHBIE JTHU(THI.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCYETa, WJUIIOCTpPAlUS KHHEMAaTUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

CnocoOblI McciIefOBaHUS TBUKEHUH.

NnmocTpanus npeaenbHoro nepexoaa u U3MEpEeHNE MTHOBEHHOW CKOPOCTH.

IIpeobpazoBaHne IBMKEHUN C UCIIOJIB30BAaHUEM MEXaHHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3peKEHHOM MTPOCTPAHCTRE.

HabGmionenne JBuWKeHUA Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY
Y TOPU3OHTAJIBHO.

HampaBnenne ckopoctu npu IBUKEHUU 110 OKPYKHOCTH.

[IpeoGpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE NyTeH, TPAGKTOPUU, CKOPOCTEH NBUKEHUS OJHOTO M TOTO K€ Tela
B Pa3HBIX CUCTEMAX OTCYETA.

Vuenuuecxuii sxcnepumenm, rabopamopHvle pabomol, NPaAKMUKYM

N3yyeHne HEPaBHOMEPHOTO JBHMXKEHHUS C IEIbK0 ONPEACICHUS MIHOBEHHOM
CKOPOCTH.

N3Mepenne ycKopeHHs TMpH NPSIMOJMHEHMHOM PAaBHOYCKOPEHHOM JIBUYKCHUU
110 HAKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH ITPU PABHOYCKOPEHHOM JBHUKCHUH.

N3mepenne yckopeHHUsi CBOOOJHOrO majcHUs (PEKOMEHIOBAHO HCIIOJIb30BAHHE
1 dpoBoi 1abopaTopun).

N3yuenne nBuxeHUs Teja, OpOIIEHHOro TOpU30HTalIbHO. [IpoBepka TUIIOTE3bI
O MPSIMOM MPONOPLIMOHAIIBHOW 3aBUCMMOCTH MEXKIY JaJbHOCTBIO MOJIETA U HAYaJIbHOU
CKOPOCTBIO TeJIa.

N3yuenune nBUKEHUS TeJla MO OKPYKHOCTH C IMTOCTOSIHHOM 1O MOJTYJII0 CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH TEproIa OOpaIeHuss KOHMYECKOTO MasiTHUKA OT €ro
MapaMeTPOB.

Tema 2. lunamuxa

[lepBeii 3akoH Herorona. HMHepumanbHble cUCTEMBI oOTcu€ra. [lpuHUHAD
otHocuTenbHOCTH [anunes. HewneprumanbHble cucTeMbl oOTcu€ra (ONpeAeseHHE,
IPUMEDBI).

Macca Tena. Cuita. [IpyHIMI Cyneprno3uLuy CUlL.

Bropoii 3akoH HproTOHA 111 MaTepuanibHOW TOYKH.

Tpernii 3ak0oH Hpr0TOHA 1J11 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHHUSA. DKBUBAICHTHOCTh I'PABUTALIMOHHOW M MHEPTHOM
MacCCHhI.

Cuna TsokecTH. 3aBHCUMOCTh YCKOPEHHMSI CBOOOJHOTO MaJCHUsT OT BBICOTHI
HaJ1 TOBEPXHOCTHIO TUIAHETHI U OT reorpaduueckoil mupoThl. [[BuxkeHne HeOeCHBIX Tell
U UX cnyTHUKOB. 3akoHbl Kemuepa. [lepBas kocMu4eckast CKOPOCTb.
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Cuia ynipyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBH>KYIIETOCS ¢ YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHMS CKOJIBKEHUS M CUJIA TPEHMS IOKOS.
Koa¢pdunment tpennst. Cuiia CONpoTUBIICHUS TPU ABUKEHUU TEJa B )KUIKOCTH WM Ta3e,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEJIBHOT'O JIBUKEHUS.

Hasnenune. ['mapocrarnueckoe nasnenue. Cuna Apxumena.

TexHuyeckue ycTpoiicTBa M TEXHOJIOTMYECKUE MPOLIECCHI: MOIIIUITHUKH, ABUKEHHE
VCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

HaGmonenue naBuKeHUs Tel B MHEPIUAIBHBIX M HEHWHEPIUAIBHBIX CHCTEMax
OTCUETA.

[IpyuHIMI OTHOCUTENLHOCTH.

Kauenue nByx HMJIMHAPOB WM IIAPOB PA3HOW MACCHI C OJMHAKOBBIM YCKOPEHUEM
OTHOCUTEJIbHO HEUHEPILIHATbHON CUCTEMBI OTCUETA.

CpaBHEeHUE PaBHOJACUCTBYIONIECH MPUIOKEHHBIX K TEIy CUJ C MPOU3BEIACHUEM
Macchl T€Ja Ha €ro YCKOPEHUE B MHEPIUAIbHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOBHHKAIOIIUX B Pe3yIbTaTe B3aUMOJCHCTBHS TEJI.

N3mepenune Macc 1o B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena nipu yCKOpEeHHOM MOIBbEME U MMaICHUH.

[eHTpoOeXkHbIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOS, KAYEHHUS U CKOJIbKCHUSI.

Yuenuueckuii osxcnepumenm, rabopamophule pabomul, RPAKMUKYM

N3mepenue paBHONEWUCTBYIOMIEH CHUJI TIPU JIBIDKCHUHM OpyCKa IO HAKJIOHHOM
IUIOCKOCTH.

[TpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JBIKEHHUS OpycKa MO HaKJIOHHOM
MJIOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €r0 MacChl.

Hccnenoanue 3aBUCHUMOCTH CHJI  YINPYrOCTH, BO3HUKAIOUIMX B MPYKHUHE
U PE3MHOBOM 00paslie, OT X JegopmMariuu.

N3yyeHne NBMKEHUS CUCTEMBI TEN, CBSI3aHHBIX HUTHIO, IEPEKUHYTON YEPE3 JIETKUI
OJIOK.

N3smepenne kodpduimenta TpeHHs] TO BEIWYUHE YIIIOBOTO Kod(duimenta
3aBUCUMOCTH Frp(N).

HccnenoBanue ABMKEHUsT OpycKa IO HAKJIOHHOM IIJIOCKOCTH C IEPEMEHHBIM
K03 PUIIEHTOM TPEHHUSI.

N3ydenue aBMKEHUS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena

AbcomoTtHo TBEpAoe Teno. [locTynarensHoe U BpamaTeabHOe IBHXKEHHE TBEPIOTO
Tena. MOMEHT CHJIbI OTHOCUTENBbHO OcH BpaieHus. [lnedo cumbl. CroxeHue cui,
MPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTH Tena.

VYcnoBust paBHOBECHS TBEPIOTO Tea.

10
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YcroitunBoe, HeyCTOHYNBOE, 0€3pa3IMuHOE PABHOBECHE.
TexHuyeckne yYCTPOMCTBA M TEXHOJOTMYECKHE IPOLIECCHL:  KPOHUITEMNH,
CTPOMUTENbHBIA KpaH, PeIETYaThIe KOHCTPYKIUU.

Jlemoncmpayuu
Y cnoBust paBHOBECHS.
Bunbl paBHOBECHS.

Yuenuueckuui sxcnepumenm, rabopamophsie pabomuvl, NPAKMUKYM
HccnenoBanue ycioBUM paBHOBECHS TBEPIAOIO TENIA, UMEIOIIETO OCh BPAIICHU.
KoncTpynpoBaHue KpOHIITEMHOB U pacu€T CUJI YIIPYTOCTH.
N3yuenne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOMIETO IUIOIA/Ib OMOPHI.

Tema 4. 3akonwvl coOXpaneHun 6 MEXaHuK

NMnynec MarepualbHOM TOYKH, CUCTEMBI MarepuaibHbIX Todek. LleHTp Mace
CUCTEMBI MaTepUAJIbHBIX TOYEK. TeopeMa 0 JBUKEHUU LIEHTpa Macc.

NMItynbce CUIIBI M U3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHs UMITYJIbCA.

PeaxtnBHOE nBMXEHNE.

MoMeHT umnyapca MaTepUAIbHON TOUYKH. [IpencraBienne o coxpaHeHUH MOMEHTA
MMITYJIbCA B HEHTPAIBHBIX MOJIAX.

PabGora cuiapl Ha MaJoM W Ha KOHEYHOM mepemenieHud. ['paduueckoe
IPECTaBJIEHNUE PA0OThI CUJIBL.

MoOIHOCTB CHUIIBIL.

Kunernueckass »Hepruss MarepuaibHOM TOuku. Teopema 00 U3MEHEHHH
KUHETUYECKOW YHEPTUU MaTEePUaIbHON TOYKHU.

[loreHunanpHblE W  HENOTEHUHANbHblE Cwibl. [loTeHIManbHast  HSHEPrus.
[lorenumanbHass »HeEprus ynpyro aegopMupoBaHHOM npyxkuHbl. [loTeHuManbHas
DHEPIUs Teja B OAHOPOAHOM I'PaBUTALMOHHOM noiie. [loreHnmanbHas >Heprus Tena B
IPaBUTALIMOHHOM I0JIE OJHOPOIHOIO mapa (BHYTpH M BHE mapa). Bropas kocMuueckas
CKOPOCTb. TpeTbst KOCMHUUYECKask CKOPOCTb.

CBs3p palOOThl HEMOTEHUUAIbHBIX CHJI C MU3MEHEHHEM MEXaHHYECKOW SHEPruu
CUCTEMBI T€J1. 3aKOH COXPaHEHUS MEXaHUYECKOW JHEPI M.

VYipyrue u HEyNpyrue CTOJIKHOBEHUS.

YpaBHeHnue bepHyM Uil HMIEANBHOM JKMAKOCTH Kak CIEJACTBUE 3aKOHaA
COXPaHEHHUsI MEXaHUYECKOU DHEPIUU.

TexHn4ecKkne yCTpPOHMCTBA M TEXHOJIIOTMYECKHE IIPOLIECCHI: JIBHKEHUE PAKET,
BOJIOMET, KONEP, MPYKUHHBIN MUCTOJIET, THPOCKOM, PUT'YPHOE KaTaHHE HA KOHbKaX.

Jlemoncmpayuu
3aKOH COXpaHEHUSI UMITYJIbCA.
PeaktuBHOE 1BHXKEHMUE.
N3mepenune MOILHOCTH CUJIBI.
N3MeHeHue 3Hepruu Tefa Mpyu COBEPIIEHUU PaOOTHI.

11
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BzaumubIe npeBpallieHrs KHHETUYECKOW U ITOTEHIIUMATIbHOW YHEPT U TIPU JCWCTBUA
HA TEJO CUJIbI TSHKECTH Y CUJIbI YIIPYTOCTH.
CoxpaHeHue SHEepruu Mpu CBOOOTHOM IaJICHHH.

Yuenuueckuu sxcnepumenm, rabopamopuvie pabomuol, NPAKMUKYM

N3mepenue nMiyibca Tena 1o TOpMO3HOMY IYTH.

N3mepenue cuitbl TATH, CKOPOCTH MOJIEIH 3JEKTPOMOOMIISI U MOLTHOCTH CHUJIBI TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI.

HccnenoBanne coXpaHeHust UMIYJIbCa IIPU YIIPYTOM B3aUMOJEHCTBHM.

N3mepenne KHUHETUYECKOU YHEPTUU TEJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHE HM3MEHEHHS TNOTEHUHUATBLHOM HSHEPruu MPYKUHBI C pabOTON CHUJIbI
TPEHUS.

Omnpenenenue pabOTHI CUIIBI TPEHUS MTPH ABHKEHUH TeJIa TI0 HAKJIIOHHOM MJIOCKOCTH.

Pasznen 3. MousiekyasipHasi pU3MKAa U TEPMOAUHAMHUKA
Tema 1. Ocnogvt MONEKYAAPHO-KUHEMUYECKOU meopuu

OcHOBHBIE TTOJIOKEHUSI MOJIEKYIsipHO-KuHeTn4Yeckoi Teopun (MKT), ux onbsiTHOE
obocHoBanue. Jlubdysusa. bpoyHOBCckoe [BHKEHHME. XapakTep JBUXKEHUS U
B3aMMO/JICHCTBUA YacTHI] BellecTBa. MOJe/n CTpOEHUS ra30B, )KUIKOCTEN U TBEPABIX TEI
1 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojesei. Macca u pazMepbl MOJIEKYIT
(atomoB). KonnuectBo BemiectBa. [loctosiHHas ABoraapo.

TenoBoe paBHOBecue. TemmepaTrypa u crnocoObl e€ wusMmepenus. Illkana
temneparyp Llenbcust.

Mopnenp uAeaIbHOTO ra3a B MOJEKYJSIPHO-KMHETUYECKOM TEOPHM: YaCTULbI rasa
JBIKYTCSI XAOTHUECKH U HE B3aMOJEHCTBYIOT IPYT C IPYrOM.

lazoBeie  3akoHbl.  YpaBHeHue MenneneeBa—Kmaneiipona.  AGcomoTHas
temrneparypa (mkaia Ttemrnepatyp KenbBuna). 3akon JlanbroHa. M3omponecchl
B MJI€aJIbHOM Ta3e C MOCTOSTHHBIM KOJTMYECTBOM BellecTBa. [ 'paduueckoe mpeicTaBieHue
M30MPOLIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b MEXIYy AABJICHUEM WM CPEOHENW KMHETUYECKOW SHEpPrued MOCTYIATEIbHOrO
TEIJIOBOIO JBUKEHUS MOJIEKYJI UACAIBHOIO ra3a (OCHOBHOE YPAaBHEHHE MOJIEKYIISIPHO-
KHHETHYECKOW TEOPUHU UEaTbHOIO rasa).

CBs3p a0COMIOTHOW TeMIIepaTypbl TEPMOAMHAMUYECKON CHCTEMBI CO CpEIHEH
KMHETUYECKOU DHEPrUeH MOCTYNATENbHOI0 TEMIOBOTO ABUKEHUS €€ YaCTHLL.

TexHuueckne ycTpoilcTBa U TEXHOJOTHYECKHE MPOLIECCHI: TEPMOMETP, OApOMETD,
IIOJIyY€HHE HAHOMAaTEPHAJIOB.

Jlemoncmpayuu
Mogenu ABUXEHUS YaCTHI] BEIIECTBA.
Mopenb OpOYHOBCKOT'O IBUKEHUS.
Buneoponuk ¢ 3anuchio pearbHOro OPOYHOBCKOTO JABUKCHHUSI.
Hudbdysust xuaKocTen.
Mogens onbita IITepHa.

12
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[IpuTsixeHue MOJIEKyI.
Mopenu KpuCTaUTHYECKUX PEIIETOK.
HabGnronenue u vcciiegoBaHue N30IpoLECCOB.

Yuenuueckuii osxcnepumenm, rabopamopnule pabomul, NPAKMUKYM

HccnenoBanue mporiecca yCTaHOBIICHUS TETIOBOTO PABHOBECHS NP TEIIIO00OMEHE
MEX1Y TOpsiYEr U XOJIOIHOU BOIOM.

N3ydenue wu30oTepMUYECKOro mporecca (PEeKOMEHIOBAaHO — HCIIOJIb30BAHHE
urdpoBoit 1aboparopumn).

N3ydyeHune n30xX0opHOro rnporecca.

N3ydenue nzodbapHoro mporecca.

[IpoBepka ypaBHEHUSI COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunot

TepMonnHamuueckas (TH) cucreMma. 3ajaHie  BHEIIHUX  YCJIOBUH
JUIs TEPMOJAMHAMHUYECKON cUcTeMbl. BHenTHue u BHyTpeHHHE napameTpsl. [lapameTpsl
TEPMOJANHAMHUYECKON CHUCTEMBI KaK CpPEIHUE 3HAUEHUS BEJIHMYMH, OINMCBHIBAIOIIUX €€
COCTOSIHHE HAa MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe  Hawano  TepMOAMHAMHUKHU. CamonpousBosibHast  penakcarus
TEPMOJMHAMHYECKON CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopaens uaeanbHOro raza B TEPMOJMHAMHKE — CHUCTEMAa yYpaBHEHUI: ypaBHEHUE
Menneneepa—Knaneiipona W BbIpaX€HUE U1 BHYTPEHHEH DHEPrUH. Y CIIOBHUS
MPUMEHUMOCTH 3TON MOJEIN: HU3Kasi KOHIEHTpAlUsl YacTHI], BBICOKUE TeMIIEepaTyphbl.
BripaxkeHnue 17151 BHyTpEHHEW SHEPruy OJHOATOMHOTO UACAIbHOTIO Ta3a.

KBasucratnueckue 1 HECTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHas pabota B TepMoAMHAMUKe. Bprumcienue padoThl 1o rpaduky
rpolecca Ha pV-auarpaMmme.

Temonepenaya kak cnocod M3MEHEHHsI BHYTPEHHEW YHEPTrUU TEPMOAMHAMUYECKOM
cucTeMbl 0e3 coBepileHust padoTbl. KOHBEKIMS, TEMIONPOBOAHOCTD, U3TyUYECHHUE.

KomnuectBo Temnorel. TermnmoéMkocTh Tena. Y nesibHas U MOJISIpPHAS. TEIIOEMKOCTH
BEIIECTBA. YpaBHeHHWe Maiiepa. YaenpHas TEIOTa CropaHusi TOIUIMBA. Pacuér
KOJIMYECTBA TEIUIOTHI MpH Terionepenade. [lonstue 06 aquadbarHom mporiecce.

[lepBbIi 3aKOH TepMOAMHAMHKU. BHyTpeHHssA sHeprusa. KommuecTBo TEIIOTHI M
paboTa Kak MEpbl U3MEHEHHUSI BHYTPEHHEN SHEPTUU TEPMOAUHAMUYECKON CUCTEMBL.

BTopoil 3akOH TepMOAMHAMHUKH JJIsl PAaBHOBECHBIX IMPOLECCOB: 4YEpE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMBI TPOXOAUT E€AUHCTBEHHAs
anuabara. AGCOIOTHAs TeMIiepaTypa.

BTopoil 3akOH TepMOIMHAMUKHU [Ji1 HEPABHOBECHBIX IPOLECCOB: HEBO3MOKHO
nepeaaTh TEIUIOTY OT Oojee XOJIOAHOTO Tejla K 0oyiee Harperomy 0e3 KOMITEHCAIMU
(Knay3uyc). HeoOpatumMoCTh IPUPOIHBIX MPOLIECCOB.

[Tpunnune! nectBus TerioBbix MammH. KIT/I.

Makcumansnoe 3Hauenue KIIJI. [ukn Kaphuo.

13
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DKOJIOTUYECKHE ACTIEKThl MCIOJIb30BAHUS TEIUIOBBIX JBUrarteneil. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH CPEbl.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHME IMPOLIECCHI:  XOJOJIUJIbHUK,
KOHJUIIMOHED, NTU3EIbHBIA U KapOIOPaTOPHBII IBUraTeNH, apoBasi TypOrHA, OJTy4YEHUe
CBEPXHU3KUX TEMIIEpaTyp, YTUIIU3ALUS «TEIJIOBBIX» OTXOJI0OB C HCMOJIb30BAHHEM
TEIJIOBOIO Hacoca, YTWIM3alUus OMOOPraHMYECKOro TOIUIMBA JUJISl  BBIPAOOTKH
«TEIJIOBOW» U 3JIEKTPOIHEPTUU.

Jlemoncmpayuu
N3menenue temnepaTypbl Ipu aAuadaTUYECKOM PaCHIUPEHUU.
Bo3nymiHoe orauso.
CpaBHeHUE yIEIbHBIX TEINIOEMKOCTEH BEIIECTB.
CriocoObI M3MEHEHHsI BHYTPEHHEH YHEPTHUH.
HccnenoBanne aquabaTHOTO mMpoIiecca.
KomnbroTepHbie MOJIEIN TEMIOBBIX JBUTATEIICH.

Yuenuueckuii axcnepumenm, iabopamopuvie pabomuvl, NPAKMUKYM

N3mepenne yaeapHON TeI0EMKOCTH.

HccnenoBanne nponecca OCTBIBAHUS BEIIECTBA.

Hccnenosanue aquadaTHOro mporecca.

N3ydyenne  B3aMMOCBA3W  DHEPrUA  MEXKMOJIEKYJISIPHOTO  B3aWMOJCHCTBUS
Y TEMIIEPATypPbl KAUTIEHUSI KUJKOCTEM.

Tema 3. Acpecammnsvie cocmoanusa eeuwiecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue U koHjaeHcalus. VcnapeHue W KumeHue. YjenbHas TerioTa
napooOpa3oBaHuUs.

Haceplmennbsie u HeHachleHHbIe TTapbl. KauecTBeHHAst 3aBUCUMOCTh TIJIOTHOCTH U
JaBJICHUsI HACBHIIICHHOTO TMapa OT TEeMIIepaTypbl, MX HE3aBUCUMOCTh OT 00bEMa
HACBIIIEHHOTO Napa. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JABJICHUS B dKUJKOCTH.

BnaxuocTh Bo3ayxa. AOCONMIOTHAS U OTHOCUTEIbHAS BIAYKHOCTb.

Teépnoe Tteno. Kpucramnmueckue u amopdubie Tena. AHU3OTPONHS CBOWMCTB
KpuctayuioB. IlnaBnenme w  Kpucraumszanus. Y AenbHas TEIJIOTa  IUIABJICHHUS.
Cybnumarius.

Hedopmaniun TBEpAoro tena. Pactsokenue u cxarue. Crapur. Moaymp FOnra.
[Ipenen ynpyrux aepopmMaiuii.

TemoBoe pacimMpeHre XKUIAKOCTEH U TBEPABIX Tel, O0ObEMHOE M JMHEHHOEe
pacmiMpeHre. AHrapMOHU3M TEIUIOBBIX KOJieOaHWM 4YacTHUIl BEIIECTBA Kak IpUYMHA
TEIJIOBOTO pacUIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPruu B (Pa30BBIX MEPEXOAAX.

YpaBHeHME TemI0OBOro Oananca.

[ToBepxHocTtHoe HaTsDkeHHE. Ko0d(pGUIMEHT MOBEPXHOCTHOTO  HATSHKCHHUS.
Kanwmnsipuele siBneHus. [laBneHue 1OJ MCKPUBIEHHOW MOBEPXHOCTHIO KUIKOCTH.
®opmymna Jlamaca.
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Texnuueckue YCTpOfICTBa N TCXHOJOTMYCCKHUC IIPOHCCChI: KXKUAKHUC KPHUCTAJIBI,
COBPCMCHHBIC MATCpPHUAJIbI.

Jlemoncmpayuu
TennoBoe pacinpeHue.
CaoiicTBa HACBHIILIEHHBIX MTapOB.
Kunenne. Kunenne npu noHM>KEHHOM JTaBJICHUU.
MN3mepenue cuiibl TOBEPXHOCTHOTO HATSIKEHMUSI.
OnBITEI ¢ MBUILHBIMH TNIEHKAMH.
CmauuBaHue.
Kanumisipasie siBieHusI.
Moienyu HEHbIOTOHOBCKOM JKHJIKOCTH.
CrocoObI n3MepeHust BIaXKHOCTH.
HccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAUIMYECKOT O BELIECTBA.
Bune! nedopmariuii.
Hab6mronenmne manbix nedopmaruii.

Yuenuueckuui sxcnepumenm, rabopamopmvie pabomul, NPAKMUKYM

N3y4yeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepenune ynenbHON TEIUIOTHI TIaBIEHUS JIbJIA.

N3y4yeHne CBOWCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCONIOTHOM BIAQXHOCTHM BO3JlyXxa M OLIEHKA MacChl IapoB
B [TIOMEILICHHH.

Nsmepenune kodpduiimerTa ToBEpXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOwra.

HccnenoBanue 3aBUCMMOCTH AepopMaIiii pe3MHOBOr0 00pasiia OT MPUIIOKEHHOM
K HEMY CHJIBI.

Paznen 4. JiekTrponuHamMuka
Tema 1. Inexkmpuueckoe none

DnekTpu3alus Ten W e€ NPOsABICHHS. OJIeKTpuueckuil 3apsia. JBa Buma
DJEKTPUYECKUX  3apsAnoB. IIpOBONHMKHM, JUANEKTPUKUM W IOJYNPOBOJHUKH.
DJIEeMEHTAapHBIN JIEKTPUUECKUAN 3apsAl. 3aKOH COXpaHEHHUS JIEKTPUYECKOTro 3apsiaa.

BzaumoperictBue 3apsioB. Toueunsie 3apsiabl. 3akoH KymoHa.

DnekTpuueckoe nosie. Ero aeficrBue Ha 3JIEKTPUUECKUE 3apsiIbl.

HanpsoxéaHocth anekTpudeckoro noiisd. [IpoOHsiit 3apsaa. JIuaum HanpsHkEHHOCTH
AIEKTPUIECKOro Noyst. OTHOPOAHOE NEKTPUUYECKOE MOJIE.

[ToTeHIMANBbHOCTh ~ 3JIEKTPOCTATHYECKOTO  MoJid.  Pa3HOCTH  MOTEHUHAIOB
n HanpsbkeHue. l[loTeHumanbHas »Heprug 3apsiga B DJIEKTPOCTATUYECKOM IIOJIE.
[Torenmman snekTpocraTnyeckoro mnoisist. CBA3b HANPSHKEHHOCTH OIS U PA3HOCTH
MOTCHIIUAJIOB  JIJIT  DJICKTPOCTATHYECKOro IO  (KaK  OJHOPOJHOTO, TaK M
HEOIHOPOJIHOTO).

[IpuHIMN Cyneprno3uLnu SIEKTPUIECKUX TTOJIEH.
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ITone Toueunoro 3apsiga. Ilome paBHOMepHO 3apsbkeHHOM cdepnl. [lome
pPaBHOMEPHO 3apsHKEHHOro 1o o00bEmMy Mmapa. llome paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JIMHUKA HanpsOKEHHOCTH HJTHUX TMOJIEH U
HKBUITOTEHLUAJIBHBIX ITIOBEPXHOCTEM.

[IpoBOAHUKM B DIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPSI0B.

JIMPNEKTPUKU B DJIEKTPOCTATUYECKOM MoJe. JludnexkTpuyeckas NPOHULIAEMOCTb
BEILIECTBA.

Konpencarop. OIJeKTpOEMKOCTh KOHAEHCATOpa. JIEKTPOEMKOCTh ILIOCKOIO
KOHJIEHCATOpA.

[lapannenbHoe coenuHeHUe KOHAeHcaTopoB. llociienoBarensHoEe coenuHEHUE
KOH/JIEHCATOPOB.

OHeprus 3apsHLKEHHOr0 KOHJIEHCATOopA.

JIBr>KeHME 3apsSHyKEHHOW YaCTHLBI B OJHOPOJHOM DJIEKTPUYECKOM IOJIE.

TexHuyeckne yCTpPOMCTBA M TEXHOJIOTMYECKHME IIPOLECCHI:  BJIEKTPOCKOI,
JIEKTPOMETpP,  DJEKTPOCTATHUYECKass  3aluTa,  3a3eMJICHHE  3JIEKTPOIpUOOpOB,
KOHJIEHCATOpHI, TeHepaTtop Ban ne ['paada.

Jlemoncmpayuu

Y CTpOUCTBO Y MMPUHIUII IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX IIAPUKOB.

DIJIEKTPUUYECKOE TTOJIE JBYX 3apSKEHHBIX TTACTHUH.

Mopaens snekTpocTaTudeckoro reneparopa (Ban ge I'paada).

[IpOBOJTHUKH B AIIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATHYECKAS 3alUTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOpA MOCTOSSIHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh AJEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOopa OT IUJIOIIA[M IUIACTHH,
pacCTOSIHUSI MY HUMU U TUDJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOT0 MOJIS 3aPSKEHHOT0 KOHAEHCaTopa.

3apsaKa 1 pa3psaKa KOHAEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii osxcnepumenm, rabopamopHule pabomuvl, NPAKMUKYM

OueHka cui B3auMOCICTBUS 3apSyKEHHBIX TEIN.

HaOmonenue mpeBpailieHus 3HEPruM 3apsKEHHOTO KOHJIEHCATOpa B DHEPIHIO
U3IIy4YEHHUsI CBETOAUO/IA.

N3yuyeHne npoTekaHusi TOKA B LEMHU, COAEPKAILEH KOHAEHCATOP.

Pacnpenenenve pa3sHOCTH TMOTEHIUAIOB (HAMPSIKEHUS) MPHU TOCIEI0BATEILHOM
COEIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIAEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannwlil 31eKmpuiecKuii mokK

Cuna toka. [TocTossHHBIN TOK.

VYcnoBust CyliecTBOBaHUSI TMOCTOSHHOTO JJICKTPUYECKOro TOKa. MICTOYHUKHU TOKa.
Hanpsoxenne U u DJ1C &.

3akoH OMa 1J1s yyacTKa L.
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DJIEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTH COINPOTUBICHHUS OJIHOPOIHOIO
IIPOBOJHMKA OT €ro JUIMHBI M IUIOMIAJAM IIONEPEYHOr0 CEUYECHHUSA. Y IEJIBHOE
COIIPOTUBIICHHUE BEIIECTBA.

ITocnenoBarenbHOE, TapauIeIbHOE, CMELIAHHOE COEUHEHNE ITPOBOAHUKOB. Pacuér
pa3BETBIEHHBIX deKTpuueckux nenei. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH [[xoymnsa—Jlenua.

MOIHOCT  DJIEKTPUYECKOro  TOKAa. TeruioBas  MOIIHOCTb,  BbLAEIIEMAas
Ha PE3NUCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHHE HCTOYHMKA TOKa. 3akoH Oma s MOJHOMU
(3aMKHYTOM) 3JIEeKTpUUECKOM 11enr. MOIHOCTh UCTOYHUKA TOoKa. KOpoTKoe 3aMbIKaHUE.

Konnencartop B ienu mocTOSIHHOTO TOKA.

TexHnueckne ycTpoicTBa U TEXHOJIOTMYECKHUE MPOLECCHL: aMIIEPMETP, BOJIBTMETD,
peocTart, CYETUMK IEKTPUUECKOU SHEPTUH.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIIPSYKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAMPSDKEHUS ISl PE3UCTOPA, JIAMITBI
HaKaJIMBaHUS U CBETOAMO/IA.

3aBUCUMOCTb CONPOTUBIICHUS NWJIMHAPUIECKUX MPOBOTHUKOB OT JJIMHBI, IIOIIAN
MONEPEYHOr0 CEUECHUS U MaTeprara.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT CONPOTHUBJICHUS MPU IMOCTOSTHHOM
HaMpsHKEHUH.

[Ipsmoe uzmepenue DJIC. KopoTkoe 3aMblkaHHME TajlbBAHMYECKOTO 3JIEMEHTA M
OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

CriocoObl coeTuHeHns UCTOYHUKOB Toka, JJ1C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXY MOTOCAMH HCTOYHHKA TOKA OT CHJIBI
TOKa B IICIH.

Yuenuueckuui axcnepumenm, iabopamopuvie pabomul, NPAKMUKYM

HccnenoBanne CMEIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue yienbHOro COnpoTUBICHUS MPOBOAHUKOB.

HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA OT HANIPSDKEHUS J1JIs1 JIaMITbl HaKaJIUBaHUS.

VYBenuueHnue npeesa u3MEpeHus: aMmrnepMeTpa (BoJIbTMETPA).

N3mepenue DJIC u BHYTpEHHETO COMPOTUBIICHUS] UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu DJIC TraibBaHUYECKOTO 3JIEMEHTA OT BPEMEHU
MPU KOPOTKOM 3aMbIKAHUH.

Hccnenosanue pa3HOCTH MOTEHIIMATIOB MEXAY MOTOCAMHU UCTOUHHUKA TOKA OT CHJIbI
TOKA B IIEMH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIIIHOCTH MCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paznuunuix cpeoax

DneKkTpudecKas MPOBOIUMOCTh Pa3IMYHBIX BEIMIECTB. DJIECKTPOHHAS ITPOBOIMMOCTD
TBEPABIX METAUIOB. 3aBHUCHUMOCTH COIMPOTHUBICHUS METAIOB OT TEMIIepaTyphl.
CBepXxnpoBOAUMOCTb.
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DIIEKTPUYECKUN TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBoguuku. CoOCTBEHHAs! U MPUMECHAs! TPOBOAUMOCTD MOJTYITPOBOJHUKOB.
CaoiicTBa p—N-nepexoaa. [lonynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKAN TOK B JJIEKTPOIUTAX. JIEKTPOIUTHYECKAS JAUCCOLHAIUA.
Onexktponu3. 3akoHbl Dapajiest A1 SIEKTPOIn3a.

DJIEKTpUYECKUNA TOK B razax. CamMOCTOSTENBHBI U HECAMOCTOATENIBHBIA Pa3psl.
PaznuyHble TUIIBI CAMOCTOATENBHOTO paspsaa. Momuus. [1nasma.

TexHn4ecKkne ycTpOMCTBA U IPAKTHUYECKOE NTPUMEHEHHUE: Ta30pa3psAHbIE JAMIIbI,
AJIEKTPOHHO-JIyueBass TpyOKa, MOJYNPOBOJHUKOBBIE MTPUOOPHI: TUOJI, TPAH3HUCTOP,
doronuon, cBETOAMOA, TrajbBaHHKa, paQUHUPOBAHHE MEIW, BBIIUIaBKAa ATIOMUHUA,
AIEKTPOHHAS MHUKPOCKOMUSI.

Jlemoncmpayuu
3aBUCUMOCTH COITPOTUBJICHUS] METAIIIOB OT TEMIIEPATYPBHI.
[TpoBOIUMOCTE IJIEKTPOJIUTOB.
3akoHbI AsekTpoausa apajes.
HckpoBoil pa3psn 1 MpoBOAMMOCTb BO3AyXa.
CpaBHeHUE MTPOBOJUMOCTH METAILIOB U MOJIYITPOBOJHUKOB.
OaHOCTOPOHHSS MPOBOJIUMOCTD JTUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomul, NPAKMUKYM
Ha6monenue snekTposusa.
N3mepenue 3apsia OMHOBAJIEHTHOTO HOHA.
HccnenoBanue 3aBUCUMOCTH COIIPOTHBIICHUS] TEPMOPE3ZUCTOPA OT TEMIIEPATYPHI.
CHsiTHE BOJTBT-aMIIEPHON XapaKTEPUCTUKHU JUOIA.

Pu3nyecKn NPaKTUKYM

CnocoObl u3MepeHus: (PU3NYECKUX BEJIUMYMH C HMCHOJIb30BAHMEM AaHAJIOTOBBIX WU
U(POBBIX HU3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOIOTHBIE W OTHOCHUTEIBHBIC MOTPEITHOCTH HW3MEPECHHH (PU3UYECKUX BEIUYUH.
O1ueHKa rpaHyI] TOTPEITHOCTEM.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, MCCICIOBAHUNA 3aBUCUMOCTEH (DHU3HYECKUX
BEJIMYMH, TWPOBEpPKA TMPEIOKEHHBIX THUIOTe3 (BBIOOp U3 paboOT, OMHCAHHBIX
B TEMAaTUYECKHX pa3fenax «YUeHUYECKUH OHKCIEPUMEHT, J1abopaTOpHbIE pPaOOTHI,
MPAKTUKYM)).

MexknpeaMeTHbie CBA3H

N3ydyenue kypca ¢usuku yriayonéHHoro ypoBHs B 10 kiacce ocyliecTBISIETCS
C y4€TOM CcOoiepKaTeIbHBIX MEKITPEIMETHBIX CBA3EH C KypcaMu MaTeMaTUKH, OMOJIOTUH,
XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemmusie nonamus, ceA3AHHbIE C U3YYEHUEM MEMO0008 HAYYHO20
nO3HaHUA: SBICHUE, HAyYHBIH (DakT, TunoTesa, Gusnueckas BEIMUYMHA, 3aKOH, TEOPHUs,
HAOJI0/ICHNE, OJKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHE, TOrPEUTHOCTH
W3MEPEHUH, U3MEPUTENbHBIC MPUOOPHI, U pOoBas JadbopaTopus.
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Mamemamuxka: Pemienue cuctembl ypaBHeHWH. JIuHelHas QyHKuus, napadoa,
runepOoiia, ux rpauky u cBoiicTBa. TpuroHoMerpuueckue PyHKIUU: CHHYC, KOCUHYC,
TAHI'€HC, KOTAHIME€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOphl UM HUX
IIPOEKIIMM Ha OCU KOOPAMHAT, CII0)KEHUE BEKTOPOB.

Buonozusa: mexaHudeckoe ABHIXKEHHE B KUBOW mpupone, auddysus, ocmoc,
TEMJI000MEH JKMBBIX OpPraHU3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYXKAIOLIEH Cpelbl,
yTunu3anusi  OMOOpPraHWYECKOro  TOIUIMBA  JJii  BBIPAOOTKH  «TEIJIOBOM» U
AJNIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSKEHUE M KalWJUIAPHBIE SIBIICHUS B TPHUPOJE,
AIIEKTPUUYECKHE SIBJICHUS B 5KMBOU MPUPO/IE.

Xumusn: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJb
BEUIECTBA, MOJISIpPHAs Macca, MOoJy4eHe HAHOMAaTePHaJIOB, TEIIOBbIE CBOMCTBA TBEPBIX
T€J, KUAKOCTEH W Ta30B, KUJKUE KPUCTAIIbI, DJIEKTPUYECKUE CBOWCTBA METAJLIOB,
ANEKTPOIUTHYECKAS JUCCOLUALINS, TAIbBAHUKA, SJIEKTPOHHAS! MUKPOCKOIIHSL.

T'eozpaghus: BnaxxHOCTb BO3AyXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodbpa3oBaHUe TBUKEHUN C MCIOJIb30BAHUEM MEXAHU3MOB, YUET
CyXOro M JKHJKOIO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKUHMH (KPOHIUTEWH,
pelnieTyaTbie KOHCTPYKIIMH ), UCIIOJIb30BAHUE 3aKOHOB COXPAHEHUSI MEXAaHUKHU B TEXHUKE
(rupockomn, BOAOMET U APYrue), ABUraTelb BHYTPEHHETO CrOpaHus, napoBas TypOuHa,
OBITOBOM  XOJOAWJIBHUK, KOHIULMOHEDP, TEXHOJOTHH IOJYYEHHUS] COBPEMEHHBIX
MaTepHalioB, B TOM YHCJIE HAHOMAaTEPUAJIOB, 1 HAHOTEXHOJIOIHH, 3JIEKTPOCTATUYECKAS
3alUTa, 3a3€MJIEHUE 3JIEKTPONprUOOpPOB, Ta30pa3psiiHbIE JIaMIIbl, TOIYIPOBOJIHUKOBBIE
npuOOpkI, rajJbBaHUKA.

11 KJIACC

Paznen 4. diaekTpoauHaMuKa
Tema 4. Maznummnoe none

B3anmopenicTBue NMOCTOSHHBIX MAarHUTOB M IMPOBOJHUKOB C TOKOM. MarHurtHoe
nose. Bexkrop MarHWTHOW MHAYKUMHU. lIpHHIMI Cynmepno3uiuym MarHUTHBIX IOJIEH.
JInHMM MarHUTHOM MHAYKIHH.

MaruutHoe T10Ji€ NPOBOAHUKA C TOKOM (TIPSAMOro MPOBOJAHUKA, KATYIIKU
U KpyroBoro BuTka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HampaBiieHHE W MOAYJb. J[BHKEHHE 3apsHKEHHOW YaCTHLIBI
B OJJHOPOJHOM MarHuTHOM mose. Pabora cuibl JIopenna.

MarunutHoe noJie B BemectBe. DeppoMarHeTuku, mapa- U JuaMarHeTUKH.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE TMPOLIECCHI: NPUMEHEHHUE
MOCTOSIHHBIX MAarHUTOB, 3JICKTPOMArHUTOB, TECTEP-MYJIBTUMETP, JJIEKTPOIABUIATEID
SAxo0u, yCKOpUTEH 3JIEMEHTapHBIX YaCTHII.

Jlemoncmpayuu
Kaptuna nuHMI MHAYKIIMM MarHUTHOTO TOJISl MOJIOCOBOT'O U IMOJKOBOOOPa3HOIO
MOCTOSTHHBIX MarHUTOB.
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Kapruna nuHMN MarHWUTHOW MHIYKUHMH TOJIA IJIMHHOTO MPSAMOro MPOBOAHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IMMPOBOJAHUKA, KATYIIKH C TOKOM.

B3anmonenicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JleiicTBue cuibl JIopeHila Ha MOHBI AJIEKTPOJIATA.

HabGnronenue nBr>keHMs ydKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIIUTT ASUCTBUS SIECKTPOUIMEPUTEIHLHOTO TPUOOpPa MarHUTODIEKTPUUECKON
CUCTEMBI.

Vuenuuecxuii sxcnepumenm, 1abopamopHule pabomol, NPaKmMuKym
HcciaenqoBanne MarHuTHOT'O IIOJIST ITOCTOSTHHBIX MAarHUTOB.
HccnenoBanue cBOWCTB (peppOMarHeTUKOB.
HccnenoBanue AeiCTBUS MOCTOSTHHOIO MarHuTa Ha paMKy C TOKOM.
MN3mepenue cuibl Amnepa.
N3ydenne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.
OnpeneneHre MAarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUJIBI AMIIepa.

Tema 5. Dnexmpomaznumnan uHOYKyuUA

SBneHue 3NEeKTPOMArHUTHOW WHAYKIMU. [IOTOK BEKTOpa MAarHUTHOW HHAYKIUU.
OJC wuHAyKIMU. 3aKOH OJJIEKTpOMAarHuTHOW wuHAyKHuuM @Papanes. Buxpesoe
anekTpudeckoe noiie. Toku Pyko.

OJ1C nHayKUMK B TPOBOJHUKE, ABUKYIIEMCS B OJJHOPOJTHOM MarHUTHOM TIOJIE.

[TpaBuno Jlenua.

NupyktuBHOCTH. Karyiika MHAYKTUBHOCTH B LIEMU IOCTOSHHOI'O TOKa. SIBieHUE
camouHAyKIuu. IJIC caMOMHIyKIIU Y.

DHEprusi MarHUTHOTO TIOJISI KaTYIIKK C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHnueckrue yCTpOWCTBA M TEXHOJOTMYECKHUE MPOLIECChl: MHAYKIIMOHHAS TEYb,
COJIEHOU/I, 3aIIUTA OT AJEKTPU3ALMU TEN NPU IBUKEHUN B MArHUTHOM T10JIE 3EMJIH.

Llemoncmpayuu

HabGnronenue siBieHMS 2JIEKTPOMAarHUTHON WHTYKITUH.

Hccnenosanue 3aBucumMoctd I1C MHIYKIIMU OT CKOPOCTH U3MEHEHHSI MarHUTHOT'O
IIOTOKA.

IIpaBuiio Jlenna.

[Tanenue maruuTa B altOMUHUEBON (MeIHOM) TpyOe.

SIBneHre caMOMHYKIUN.

Nccnenosanne 3asucumoctu D/1C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHHUS CUIIbI
TOKa B LEIH.

Vuenuuecxuii sxcnepumenm, rabopamopHvie pabomol, NPaAKMUKYM
HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.
OnpeneneHne MHAYKIAA BUXPEBOTO MArHUTHOTO TOJIS.
HccnenoBanue siBIIEHUS CAMOUHIYKIIUH.

Co6opka MoJIe Il JIEKTPOMarHiTHOT'O TeHepaTopa.
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Pa3nea 5. Koiedanus  BOJTHBI
Tema 1. Mexanuueckue Konebanusn

KonebarenwHas cuctema. CBOOOIHBIE KOJIEOAHUS.

'apmonunyeckue konebanus. KuHemartnueckoe W JAUHAMHYECKOE OIHMCAHHUE.
DHEpPreTUYecKoe OnucaHue (3aKOH COXPAHEHHs MEXaHU4ecKoil »Hepruu). BosiBoa
JTWHAMUYECKOTO0 ONMHUCAaHUS TapMOHUYECKUX KOJICOAHWM U3 UX DHEPreTUYECKOro U
KMHEMATHYECKOTO OMUCAHUS.

Avmumutyna u  (daza koneOanHuil. CBsI3b aMIUIMTYIbl KOJEOAHUW MCXOTHOMN
BEJIMYMHBI C aMIUTUTYIaMU KoJjieOaHu €€ CKOPOCTH U YCKOPEHUS.

Ilepnonq wm yacrora kosebanuii. Ilepuox wanmbiX CBOOOMHBIX KOJeOaHMIA
MaTeMaTH4ecKoro MasiTHUka. [lepros cBoOOOAHBIX KoJieOaHUM MPY>KUHHOTO MasTHUKA.

[Tonsitue o 3aryxatouux KoseOaHusix. BuiHyxaeHHble kosieOanus. Pe3oHaHc.
PesonancHas kpuBas. BiusHue 3aryxaHus Ha BUJ  PE30HAHCHOM  KPHUBOM.
ABTOKOJIEOaHMS.

TexHH4ecKkne yCTpPOHMCTBA M TEXHOJIOTMYECKHUE IPOLIECCHl: METPOHOM, 4Yachl,
Ka4eJu, My3bIKaJIbHbIE MHCTPYMEHTHI, celicMorpad.

Jlemoncmpayuu

3anuchk Koae0aTeIbHOrO IBUKEHUSI.

HaOmronenne HeE3aBUCMMOCTH IE€pUOJa MalbIX KojieOaHWN Trpy3a Ha HUTH
OT aMILTUTY/IbI.

HccnenoBanue 3aryxaroolux KojeOaHMNH W 3aBUCUMOCTH NEpHOAa CBOOOIHBIX
KoJie0aHUil OT COMTPOTHUBIICHHUS.

Hccnenosanue kosiebaHui rpy3a Ha MACCUBHOM NPYKUHE C LEJbI0 (POPMUPOBAHHUS
IpeaCcTaBIeHUN 00 UAeaTbHOW MOETH MPY>KUHHOTO MAasATHHKA.

3aKOH COXpaHEHHUs SHEPTUU MpHU KoeOaHUsIX Ipy3a Ha MPYKUHE.

HccnenoBanue BbIHYKIEHHBIX KOJICOaHUH.

HabGnronenue pesonanca.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol, NPAKMUKYM
N3mepenue neproia CBOOOTHBIX KOJICOAHUI HUTSHOTO U MIPY>KUHHOT'O MAasSTHHKOB.
N3ydyeHne 3aKOHOB IBMKEHUS TeJla B X0J1€ KOleOaHui Ha yIIpyroM IojBece.
N3yuyenne nBuAKEHUSI HUTSHOTO MasiTHUKA.
[IpeoOpazoBaHue SHEPTUU B MPY>KUHHOM MasiTHUKE.
HccnenoBanue yObIBaHHUS aMILIUTY/IBI 3aTYXaIOIINX KOJICOaHMIA.
UccnenoBanue BIHYKEHHBIX KOJICOAHUH.

Tema 2. Inexmpomaznumnuole Koebanus

Koneb6atenbHblit KOHTYp. CBOOOIHBIC IEKTPOMArHUTHBIE KOJIEOaHUs B UJI€aTbHOM
KojebaTenbHOM KOoHTYype. @opmyna Tomcona. CBs3b aMIUIMTYIBI 3apsia KOHACHcCaTOpa
C aMIUTATYION CHJIBI TOKA B KOJI€OATETLHOM KOHTYpE.

3aK0H COXpaHCHHSI SHEPTUH B UACATHLHOM KOJIeOaTeTbHOM KOHTYpE.

3aryxaroniye dJIeKTPOMarHuTHbIC KoeOanus. BeIHy X IeHHbIE JI€KTPOMarHUTHBIC
KoJIeOaHus.
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IlepemenHBIN TOK. MOIIHOCTh IEPEMEHHOT0 TOKA. AMIUINTYAHOE U JEHCTBYIOLIEE
3HAYEHHUE CUJIbl TOKA U HAIPSLKEHMS TIPU Pa3InYHON (popMe 3aBUCUMOCTH MIEPEMEHHOTO
TOKa OT BPEMEHH.

CuHycOMIaNnbHBI TNEpPEMEHHBI TOK. Pe3ucrop, KOHIEHcaTop M KaTyllka
WHJIYKTUBHOCTH B IENW CHHYCOWJAIBHOIO NEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HampsKeHU.

Uneanbupiii  Tpanchopmatop. [IpousBoacTBo, mepenada U MOTpeOsIeHHE
DIIEKTPUYECKOU DHEPTUH.

OKOJIOTMYECKHE PUCKH IPU  MPOU3BOJACTBE  3JeKTpodHepruu. KymbTypa
WCIIOJIb30BAHUSA JIEKTPOIHEPT MU B IIOBCEIHEBHON KU3HU.

TexHuyeckrue yCTpoMCTBa U TEXHOJIOTUYECKUE ITPOLECCHI: DJIEKTPUUECKUAN 3BOHOK,
IEeHEPATOp IIEPEMEHHOI0 TOKA, JIMHUU JJIEKTPOIIepeaay.

Llemoncmpayuu

CB0OOAHBIE 2JIEKTPOMATHUTHBIE KOJICOAHMS.

3aBUCUMOCTh YacCTOThl CBOOOJHBIX KOJEOAHWI OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHHIA.

['eneparop He3aTyxaromux IEKTPOMArHUTHBIX KOJIEOAHUH.

Mogenb 31eKTpOMarHuTHOTO TeHEpaTopa.

BriHyXeHHBIE CHHYCOUAAIbHBIE KOJICOAHMUSI.

Pe3ucrop, kaTyillka MHIYKTUBHOCTH ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pezonanc mnpu  mociaegoBaTEIbHOM — COEAMHEHHHM  PE3UCTOpa,  KaTYIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

YcTpoicTBO M IPUHITUT ACUCTBUS TpaHchopmaTopa.

Mogenb JIMHUY 3IEKTPOIepeIayuu.

Yuenuueckuii oaxcnepumenm, rabopamopHule pabomul, NPAKMUKYM

N3ydenue tpanchopmaropa.

HccnenoBanne NEPEMEHHOrO TOKA 4YEPE3 IOCIEAOBATEIBHO COECIWHEHHBIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Habmroaenue 351eKTpOMarHuTHOrO pe30HaHCa.

HccnenoBanne paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbBLE G0JIHbL

MexaHn4ecKue BOIHbI, YCIOBHS UX pacrpocTpaHeHus. [lonepednsie 1 mpooibHbIE
BOJIHBL. Ilepros, CKkopocTe pacipocTpaHEHUs U JUIMHA BOIHBL. CBOMCTBA MEXAHMYECKUX
BOJIH: OTPaKEHUE, MpeSIoMIIeHNEe, UHTep(EepeHITUs U TUPPAKIIUSL.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3Byka. Beicora Tona. TeMOp 3ByKa.

[IIymoBO€ 3arpsi3HEHUE OKPYKAIOLIEN CPEbI.

DNEeKTPOMArHUTHBIE BOJIHBI. YCJOBHSI H3IIYYEHHS JJICKTPOMATrHUTHBIX BOJIH.

—

B3aumHas opueHTanus BEKTOpPOB E, B, ¥ B 3JIEKTPOMarHUTHON BOJIHE.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaK€HUE, NPEIOMIICHHUE, MOJISpU3ALINS,
uHTEpPEepeHns U TUPPaKIIUS.
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[IIkana SJIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE DJIEKTPOMAarHWTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeNEeBUAECHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsA3HEHHUE OKPYKAOIIEN CPENBI.

TexHudeckne yCTpOWCTBA W INPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIbHBIC
WHCTPYMEHTBI, pajap, paJuonNpuEéMHHK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3BYKOBAsl JUAarHOCTUKA B TEXHUKE U MEIULIUHE.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHHUE MONEPEYHBIX U MPOAOIBHBIX BOJH.

Kone6mromeecst Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJTMHBI BOJHBI OT YaCTOThI KOJIEOaHU .

HaOmonenue oTpaxeHus U MPeOMICHNS MEXaHUYECKUX BOJIH.

HaGmonenue nareppepeHunu u AUPpakiinid MEXaHUYECKUX BOJH.

AKyCTUYECKHAN PE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpuMeHEHHE.

HabGmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOM W 4acTOTOM
KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJH: OTPaKEHHE, MPEIOMIICHHUE,
noJsipuzanus, Tuppaxus, MHTepPepeHIus.

OGHapyxeHune nH(PpakpacHOTo U yJIbTPaproIeTOBOr0 U3TYUCHUH.

Yuenuueckuii osxcnepumenm, rabopamophule padomul, RPAKMUKYM
N3yuenne napameTpoB 3ByKOBOW BOJIHBI.
N3yuenune pacipocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka

[IpsamonuHeriHOE pacnpocTpaHEHUE CBeTa B OAHOPOIHOW cpexe. Jlyd cBera.
To4deuHbI ICTOYHUK CBETA.

Otpaxenne cBeTa. 3aKOHbI OTpaxeHHs cBera. [locTpoeHne u300paKeHHI
B TuIocKoM 3epkaiie. Cepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCONIOTHBIN TTOKa3aTesb
npesnoMiieHns. OTHOCHUTEINbHBINA TOKa3aTeNb peaomMiieHus. [IoCTOsIHCTBO 4acTOThI CBETA
Y COOTHOIIEHUE JIJIMH BOJH MPHU MEPEXOJIE MOHOXPOMATUYECKOTO CBETA YEpE3 FPaHULLY
paszela IByX ONTUYECKUX CPE.

Xon nyueit B mpusme. [ucnepcus cBera. CroxkHbIl cocTtaB Oenoro ceera. L[ger.

[TonHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbI yroia MOTHOrO BHYTPEHHETO
OTpaKEHU.

Cobwuparomne u paccenBarouiye JuH3bl. ToHkas nuH3a. DokycHOE paccTosiHuEe U
ONTUYECKAasl CUJa TOHKOM  JHMH3bl. 3aBUCUMOCTh  (DOKYCHOTO  pacCTOSHUSA
TOHKOW CQepudyecKoll JHMH3bI OT €€ TIeOMETPUM U OTHOCUTEIBHOIO IOKa3aTelis
IIPEJIOMIICHHS.

@opMysa TOHKOHU JIMH3BL. Y BEIMUYECHUE, 1aBAEMOE JIMH30M.
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Xox Jyda, OPOWEAUIETO JHWH3Y MOJ NPOWU3BOJIBHBIM YIJIIOM K €€ TJaBHON
ontuyeckoi ocu. [loctpoeHne n3o00pakxeHnil TOUKU U OTpe3Ka MPSIMOM B COOMPAIOIINX U
paccenBarOIIUX JIMH3aX U UX CUCTEMAX.

OnTtuueckue mnpubOopsl. Paspemaromias cnocoOHOCTh. ['7a3 kak onTuyeckas
CUCTEMA.

[Ipenenbr MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. Untepdepennns cBeta. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HAOJIIOICHUST MAaKCUMyMOB M MHUHUMYMOB B WHTEP(PEPECHIIMOHHON KapTHUHE OT JBYX
KOT€PEHTHBIX UCTOYHUKOB. [IprMeph! Kaccuueckux HHTEp(EPEHIIMOHHBIX CXEM.

Hudpakuus certa. Judpaknuonnas pemérka. YciaoBue HaAOMIONEHUS TIaBHBIX
MaKCUMYMOB MIpH MaJIeHUH MOHOXPOMAaTHYECKOT0 CBETa Ha TUPPAKIIMOHHYIO PEHIETKY.

[Tonsipu3zanms ceera.

TexHn4ecKkne yCTpOMCTBA U TEXHOJOTHMYECKUE MPOLECCHI: OUKH, JYIa, IEPUCKOI,
dboroanmnapar, MHUKPOCKON, MPOCKIMOHHBIA amnmapar, TMPOCBETICHUE OINTHKH,
BOJIOKOHHAsI ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu

3aKOHBI OTpaXKEHHUS CBETA.

HccnenoBanue npesioMeHUs CBETA.

Habmroienre noHoro BHyTpEHHETO OTpakeHuss. Mojienbk CBETOBO/IA.

HccnenoBanne Xoja CBETOBBIX MTYYKOB 4epe3 IUIOCKOMAPAICIbHYIO0 TUIACTHHY |
IpHU3MYy.

HccnenoBanue cBOMCTB M300paXKEHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKONa.

Hab6monenne natepdepeHinm cBera.

HabmroieHre BeToB TOHKUX IUIEHOK.

Hab6monenune nudpakium creta.

N3yuenue 1uppakiiHOHHON PEIIETKH.

Hab6monenne nudpakiimiOHHOTO CIIEKTPA.

Hab6mronenune nucnepcuu ceera.

Hab6mroienue nossipusaiuu cBera.

[TpumeneHre moIIPOUIOB TSl H3YUYCHUSI MEXaHUUECKUX HaIPSHKCHUH.

Yuenuueckuui axcnepumenm, iabopamopuvie pabomuol, NPAKMUKYM

N3mepenue rokaszatelis NpeJoMIIeHUs CTEKIIa.

HccnenoBanue 3aBUCMMOCTH (DOKYCHOTO PacCTOSHUSL OT BEIIeCTBa (HA MpuUMeEpe
KUJKUX JIUH3).

N3mepenue pokycHOTO pacCTOSHHS pacCerBAIOIINX JIMH3.

[Tomyuenune n300paskeHUsI B CUCTEME U3 TIOCKOTO 3€pKajia M JINH3HI.

[Tomyuenue n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMMYECKUX CHCTEM.

Hab6monenne nudpakiuu, nHTEpdEpeHIINN 1 TOISIPU3AIIUN CBETA.
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N3yuyeHne nossipuzanuu CBeTa, OTPAXKEHHOIO OT OBEPXHOCTH TUAJIEKTPHUKA.

N3ydyenue nnTepPepeHIny JIa3epHOro U3TyYEHUs Ha IBYX LLIEISX.

Hab6monenune aucnepcum.

HaOmonenue u uccienoBanue 1udpakiimoOHHOTO CIEKTPa.

N3mepenune qimHbl CBETOBOM BOJIHBL.

[lonydyenune cnekTpa HW3JIy4€HHUS CBETOAMOJA MpPU MOMOIIM JU(PAKIHOHHOM
PELLETKH.

Pa3nen 6. OcHOBBI ClIENMAJIBLHOI TEOPHUH OTHOCUTEJIBLHOCTH

['paHnubl TPUMEHUMOCTH KJIACCUYECKOM MeXaHWKHW. [locTyinaTel crneuranbHOU
T€OPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBas. [IpeoOpazoBanus Jlopenua. VYcnosue
NPUUYUHHOCTU. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U
COKpalICHHUE JJINHBI.

DHeprus U UMINYJbC PEASITUBUCTCKOU YaCTUIIBI.

CBs3b MacChl C SHEPTUEN U UMITYJILCOM PEJIITUBUCTCKOM YaCTUIIBl. DHEPT U MOKOSI.

TexHuueckne YCTpPOWCTBA M TEXHOJOTMYECKUE MPOILECChl: CIYTHUKOBBIC
MPUEMHUKHN, YCKOPUTEIH 3aPSKEHHBIX YaCTHII.

Yyenuueckuii sxcnepumenm, 1abopamopHuvle pabomol, NPAKMUKYM
OnpeneneHue UMITyJIbCa M DHEPTUU PEIATUBUCTCKUX dYacTull (mo Qororpadusm
TPEKOB 3aPsKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Pasnen 7. KBanroBas puzuka
Tema 1. Kopnyckynapno-60iano60it Oyaausm

PaBHOBecHOE TemioBoe U3NydeHHe (M3TydeHHe a0COMOTHO YEPHOTO Tema). 3aKOH
cMeneHusa Buna. ['unoresa Ilnanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYIILC (POTOHA.

®oroaddexr. Ombiter A.I'. CroneroBa. 3akonbl ¢dotodrddekra. VYpaBHEeHUE
Ounmreitna 1 porordpdekra. «Kpacnas rpanuna» pororddekTa.

JlaBiieHue cBeTa (B YaCTHOCTH, JABJICHUE CBETa HAa aOCOJIIOTHO MOIJIOLIAMOILYIO U
abCOIOTHO OTpakaroIIyto moBepxHocTh). OnbiTel [1.H. Jlebenena.

BomHoBbie cBorictBa yactuu. Bomubel ne bpouns. iimna BosHbl ne bpounnsa u
pa3Mepbl 00JIaCTH JIOKaJIM3alMM JBMXKYIIeHcs 4dacTulbl. KopmyckynsipHO-BOJTHOBOM
nyanusM. Judpaxiys 3JeKTpOHOB Ha KpHUCTaJUIax.

Cneunduka wusmepeHuii B MuKpomupe. COOTHOIIEHUS HEONpeaenEéHHOCTEN
['eitzenbepra.

TexHudeckne yCTPOWCTBA M TEXHOJOTMYECKHME MPOLECCHL:  CHEKTPOMETD,
(doTorneMenT, POTOAATUHK, TYHHEIbHBIM MUKPOCKOII, COJTHEYHas OaTapes, CBETOANO/I.

Jlemoncmpayuu

®dotor(pdekT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTHHOM.

Hccnenosanue 3aKk0HOB BHEIIHETO (HoTodPdexTa.

HccnenoBanme 3aBHUCUMOCTH COTIPOTHUBIICHHSI MOJTYTIPOBOHUKOB
OT OCBEILIEHHOCTH.
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Cseronuo.
Conneunas Oarapes.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol, NPAKMUKYM
Uccnenosanue poropesucropa.
Nsmepenue nmocrosHuoi [1anka Ha ocHOBe uccienoBanus Gporodddekra.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pe3 CBETOAMO/ OT HAIPSIKCHHMS.

Tema 2. Qu3zuka amoma

OneIThl 1O MCCIEAOBAHUIO CTpOoeHUs aroma. IlmanerapHas Mojaens aroma
Pesepdopna.

[Toctynatet bopa. M3nydenue u moriomeHre (POTOHOB MPU TEPEXOAe aToma
C OJTHOT'O YPOBHS SHEPIUH Ha JPYIOM.

Bunsl cnexktpoB. CekTp ypoBHEN SHEPrUU aToMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJECHHOE U3NydeHue cBera. Jlazep.

TexHuuecKkrne yCTpOMCTBAa U TEXHOJOTMYECKUE MPOLIECCHI: CIEKTPAIbHBIN aHAIU3
(CIeKTpOCKOIT), Ja3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu
Mopens onbita Pezepdopna.
Habnronenue mmHelyaThIX CIIEKTPOB.
Y CTpoCTBO U AEHCTBHE CUETUNKA HOHU3UPYIOIIUX YaCTHLL.
Ornpenenenue AJIUHBI BOJHBI JIA3€PHOT0 U3ITYYEHUS.

Vuenuuecxuii sxcnepumenm, rabopamopHole pabomwl, NpaKmuKym

Hab6mroienue nuHevyaToro cnekTpa.

HccnenoBanue criekTpa pa3peKEHHOr0 aTOMapHOTO BOJOpPOJa M HU3MEpPEHHUE
noctosiHHoN PunGepra.

Tema 3. Du3zuka amomHo20 A0pa u INEMEHMAPHHIX YACMUY,

Hyxnonnas monens siapa I'elizenOepra—lBanenko. 3apsn siapa. MaccoBoe 4mciio
aapa. 3oTonsl.

PanuoaktuBHOCTh. Anb(da-pacnajz. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacmal.
["'amMmma-uznyuyenue.

3aKoH paJiMOaKTUBHOIrO pacmnaja. PanuoakTuBHbIE N30TONBI B npupoe. CBoiicTBa
MOHU3UPYIOWIETO M3JIy4eHUsl. BriusHuE paguoaKTUBHOCTHM Ha JKHUBBIE OPraHU3MBI.
EctectBeHHbIN QoH n3nydenus. Jlozumerpusi.

DHeprus CBs3U HYKIIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl apa.

SAnepubie peaknuu. Jenenue u cuHte3 sigep. Anepunie peaktopbl. [IpoOremsr
YIIPABJISIEMOIO0 TEPMOSIJIEPHOIO CUHTE3a. DKOJOTMYECKHE aCHEKThl Pa3BUTHUA SIACPHOU
DHEPIreTUKMU.

MeTonbl perucTpaluy U UCCIEIOBAHUS AJIEMEHTAPHBIX YACTHIL.

OyHIaMEHTaJIbHbIE  B3aUMOAECWUCTBUS.  bapvOHBI, ME30HBI W  JICOTOHBL.
[IpencraBnenue o CtanaaptHoit Mojenu. KBapk-riatooHHas MOAENb aJpOHOB.
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®usuka 3a npenenamu CtannapTHoN Moaenu. TéMHas Matepus U TEMHAsE SHEPT U

EnuncTBO Mznueckoi KapTUHBI MUPA.

TexHn4eckne yCTPOHWCTBA M TEXHOJIOTMYECKME IPOLECCHL: TO3UMETP, Kamepa
BunbcoHa, siiepHbIi peakTop, TEPMOSJIEPHBIN peakTop, aroMHas OomOa, MarHUTHO-
pe30HaHCHasi ToMOorpadusi.

Yuenuueckuu sxcnepumenm, rabopamopnvie pabomuol, NPAKMUKYM
HccnenoBanue TpekoB 4acTHI] (10 TOTOBBIM (oTorpadusim).
HccnenoBanue pagnoakTUBHOTO (pOHA C HUCTIONIB30BAHUEM JJO3UMETPA.
N3ydenue nornomieHus: 6eTa-4acTull aTlOMUHUEM.

Pa3zges 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BUTHS acTpoHOMUU. lIpuKnamHOe M MHPOBO33PEHUYECKOE 3HAYEHUE
actpoHOMUH. [[pUMEHUMOCTH 3aKOHOB (PM3HUKH JJIs1 OOBSICHEHUS MPUPOBI KOCMUYECKHUX
O0OBEKTOB.

Metoapl acCTPOHOMHUYECKUX Uccleq0BaHU. COBpEMEHHBIE ONTUYECKHUE TEIECKOIIBI,
pPaIMOTENECKOIBI, BHEaTMOC(hEpHast aCTPOHOMUS.

Bun 3Bé3nHoro Heba. Co3Be3nus, spKue 3BE3/IbI, MIIAHEThl, UX BUAMMOE JIBUKECHUE.

Conneunas cucrema.

Connue. ConmHeyHas akTUBHOCTb. MicTounnk sHeprun CosHIA U 3BE3I.

3BE3MbI, UX OCHOBHBIE XApPAKTEPUCTUKH. JMarpamMma «CHEKTPAJIbHBIA KJIacc —
CBETUMOCTb». 3BE3[bl TJIABHOM TMOCIIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] INIABHOM MOCJIEA0BATEIbHOCTA. BHYTpEHHEE CTPOCHUE 3BE3M.
CoBpeMeHHbIE MPEACTABICHUS O TPOUCXOXKICHUHN U 3BoMtoMK COoHIA U 3BE3/T. DTallbl
JKU3HU 3BE3L.

Mueunsiii [TyTe — Hamia ['anaktuka. [lonoxxenue u npuxenne ConHua B ['anakTuke.
Tunsl ranakTuk. PagroranakTuky v kBa3apbl. YEpHBIE ABIPHI B sIApaX AIAKTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa06ia. Pasberanue rajgakTHK.
Teopus bosbioro B3peiBa. PenmkToBOE M3ITy4yeHUE.

MacmtabHas ctpykTypa BeenenHoil. MeraranakTuka.

Hepeménnpie mpoOiemMbl aCTPOHOMUM.

Vuenuueckue nabnooenus
HaGnronenuss 3BE3gHOro HeOa HEBOOPYKEHHBIM TJIa30M C HCIOJb30BaHHEM
KOMITBIOTEPHBIX TPUIOKEHUNU JUIsl ONMpPENCTCHUs TOJOKEHUSI HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIC c03Be3aus1 CEeBEpHOTO MOIYIIapHsl U SIPKUE 3BE3IBI.
Hab6mronenus B Teneckorn JIyHbl, iIaHeT, TYMAHHOCTEH 1 3BE3THBIX CKOTLJICHUM.

Pu3n4ecKnd NPaKTUKYM

CnocoObl u3MepeHus: (PU3NYECKUX BEIMYMH C HMCHOJIb30BAHUEM AaHAJIOTOBBIX W
HU(PPOBBIX U3MEPUTEIIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JIATUUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCHUTEIbHBIE MOTPEUIHOCTH H3MEPEHUN (PU3NYECKUX BEJIMYHH.
OueHka rpanuil OrperHOCTEN.

[IpoBeneHre KOCBEHHBIX W3MEPEHUH, MCCIEAOBAHUM 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH, NPOBEpPKa MPEAJIOKEHHbIX Tunore3 (BbIOOp H3 pabdOT, OMMCAHHBIX
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B TEMaTHUYECKHX pa3lienax «YUEHUYECKH SKCIEpUMEHT, J1abopaTOpHbIE pPalOOTHl,
MPAKTUKYM).

00001 aroee NOBTOPEHUE

O0o001eHne u cucTeMaTH3alusl COJIEp)KaHUsl paslenoB Kypca «MexaHuKay,
«MonekynspHas (u3MKa U TepMOJMHAMUKa», «DleKTpoauHamuka», «Konebanus u
BOJIHBI», «OCHOBBI CIIELMAJIbHOW TEOPHHM OTHOCUTENbHOCTH», «KBaHTOBas (uzukay,
«DJIeMEHTBI aCTPOHOMUU U aCTPOPUIUKI».

Ponb ¢usuku 1 acTpOHOMHUU B IKOHOMUYECKOM, TEXHOJIOTHUYECKOM, COIUAILHON U
ATUYECKON cdepax AesTENIbHOCTH YENOBEKa, pOJib U MECTO (PU3MKUM U aCTPOHOMHHU
B COBPEMEHHOM  HAay4yHOW  KapTUHE  MWupa, 3HAYECHUE OIUCATEIILHOM,
CUCTEMATU3UPYIOIIeH, OOBICHUTEIHPHOM M MPOTHOCTUYECKOW (QYHKIUN (U3UIECKOn
TEOPHUH, poiib (hrU3HUecKoil Teopuu B (HOPMUPOBAHMU TMPEACTABICHUN O (PU3NUECKON
KapTUHE MHpa, MECTO (PU3MUECKON KapTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPOE.

MexnpeaMeTHbie CBSI3H

N3ydenue xypca ¢usuku yriayonéHHoro ypoBHsA B 11 kiacce ocCyuiecTBIsieTCS
C YYETOM COJIEPKATEIbHBIX MEXITPEIMETHBIX CBSA3EH C KypcaMHi MaTeMaTUKH, OMOJIOTHUH,
XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnovie NOHAMUA, CEA3AHHbLIE C UYUEHUEM MEMO008 HAYUHO20
no3nanus: SABJICHUE, HAyYHBbIN (DakT, runoTe3a, pu3nueckasi BeIMUYMHA, 3aKOH, TEOpus,
HAOJIIO/ICHUE, DKCIEPUMEHT, MOJCIUPOBAHUE, MOJElb, H3MEPEHHE, TOrPEITHOCTH
U3MEpEHUN, U3MepUTEIbHBIE PUOOPHI, U(poBas JadbopaTopusi.

Mamemamuxa: Pemenue cuctembl ypaBHeHUM. TpuroHoMerpuyeckue QyHKIUU:
CUHYC, KOCHUHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
BekTopbl M HMX TPOEKIIMKM HAa OCH KOOpPJMUHAT, CIIOXKEHHE BEKTOPOB. [Ipon3Bo/iHBIC
aneMeHTapHbIX (GyHKuMi. [Ipr3Haku mogoOus TpeyrojlbHUKOB, ONpPEIEIECHUE TUIOIIAIN
MJI0CKUX GUryp u o0béMa Tel.

Buonozus: >nexTpudeckue sIBICHUS B )KUBOW MPUPOJIE, KOJIEOATEIbHBIC JBUKEHUS
B JKMBOW NPUPOJE, IKOJOTMYECKUE PUCKA NPU MPOU3BOACTBE 3JIECKTPOIHEPIHH,
AJIEKTPOMArHUTHOE 3arps3HCHUE OKPYXKAIOWIEW Cpelbl, YIbTPA3BYKOBAas IHArHOCTHKA
B MEJUILIMHE, ONTUYECKHUE SIBJICHUS B )KUBOM MPUPOJE.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTYypa TBEPIBIX TEJL,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMUECKON PEMIETKH, CIEKTPAIHHBIN aHAIU3.

T'eocpaghus: marHuTHBIE TONIOCa 3€MJIM, 3aJIe)KM MarHUTHBIX pyl, (poTochEMKa
3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonozua: TPUMEHEHUE  TIOCTOSIHHBIX  MArHUTOB,  AJIEKTPOMArHHUTOB,
ANIEKTPOJIBUTATENh SIKOOU, reHepaTop MEePEMEHHOI0 TOKA, UHAYKIIMOHHAS e4Yb, JTUHUU
AJIEKTpOIIepenay, 3JIEKTPOABUIATENb, pPajap, PaaUONPUEMHHUK, TEIEBU30p, AHTCHHA,
tenedoH, CBU-nieus, ynbTpa3ByKoBasi AMarHOCTUKA B TEXHUKE, TPOSKIIMOHHBIN anmapar,
BOJIOKOHHAs OITHKA, COJHEYHas OaTapes, CHOYyTHUKOBBIE MPUEMHUKH, sJIepHAST
DHEPreTHUKA U KOJIOTUYECKHUE aCIIEKThI €€ Pa3BUTHSL.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIngHOCTHBIE PE3YyJbTAaThl OCBOCHHUS ydeOHOro mpeamera «Dusnka» TOIDKHBI
OTpakaTb  TOTOBHOCTb M  CIOCOOHOCTh  OOYYarOIIUXCSI  PYKOBOJCTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TO3WIMECH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAITUH, MO3UTUBHBIX BHYTPEHHUX YOCKICHU, COOTBETCTBYIOIIUX TPAAUITIOHHBIM
IIEHHOCTSIM POCCHUMCKOTO OOIIEeCTBa, pacHIMpeHUe >KU3HEHHOI'O OMbITa M OIbITa
JEITEIBHOCTA B TIPOIECCE pealu3alldd OCHOBHBIX HAMPABICHUN BOCIMUTATEIbHOU
JIESITENBbHOCTH, B TOM YHCJIC B YaCTH

1) rpaxkaaHcKoOro BOCHUTAHUA:

C(OPMHUPOBAHHOCTh TPAXKTAHCKOM MO3MIMK OOYYaroIerocss Kak aKTHBHOIO
¥ OTBETCTBEHHOI'O YjIeHA POCCHICKOTO OOIIECTBa;

TPUHSTHE TPAJIUITHOHHBIX 001IICYEeITIOBEYCCKUX I'YMaHHUCTHYECKUX
U IEMOKPAaTHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B HHTEPECaX TIPaKIaHCKOTO
001I[ecTBa, YYaCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlny;

yMEHHE B3aHMOCHCTBOBATh C CONUAIBHBIMA HHCTHTYTAMU B COOTBETCTBHHU C HMX
(GYHKIHUSIMA U Ha3HAYCHUEM;

TOTOBHOCTH K T'YMAHHTAPHOMN M BOJOHTEPCKOM IEATEIBHOCTH;

2) MATPHOTUYECKOr0 BOCTIUTAHMS:
c(OpPMUPOBAHHOCTH POCCUNCKON IPaXKJaHCKON MACHTUYHOCTH, TAaTPUOTU3MA;
LICHHOCTHOE OTHOILIEHWE K TOCYJApCTBEHHBIM CHUMBOJAM, JOCTHKECHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHNS;

CIIOCOOHOCTh  OLIEHMBATh CUTYallMl0O M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCh Ha MOPAIBLHO-HPABCTBEHHBIE HOPMBI M 1IEHHOCTH, B TOM YHCIIE
B JICSITEIILHOCTU YUYEHOTO;

OCO3HAHME JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOWUYMBOIO OYAYIIETO;

4) 3CTeTH4eCKOro BOCIIUTAHUSI:
ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAs ACTETUKY HAy4dHOTO TBOPUYECTRBA,
npucymiero Gpu3nIecKoi HayKe;

5) Tpya0BOro BOCIIMTAHUSA:

UHTEpEC K pas3auuHbIM cdepam npodecCUOHANbHOU AESTEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3MKON M TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOP Oymymiei
npodeccuu U pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TJIAHBI,

29



denepanbHas padoyas nporpamma | @usuka. 10—11 kinaccer (yriryOJIEHHBINH YPOBEHD)

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUI0 U caMO0Opa30BaHUIO B 00J1aCTH (PUBUKHU
Ha TIPOTSHKEHUHU BCEH KU3HH,

6) 3K0JIOrHYeCKOro BOCIIUTAHNS

c(hOpMUPOBAHHOCTH IKOJIOTHYECKOMN KyIbTYPhI, 0CO3HAHKE II100aJIbHOTO XapaKTepa
HKOJIOTMYECKUX MPOOJIeM;

IJIAHUPOBAHWE W OCYIIECTBJIECHHUE JICMCTBUIM B OKPYXKAIOUIECH CpElle Ha OCHOBE
3HAHUS LEJIed YCTOMYHUBOTO Pa3BUTHUS YEJIOBEUECTBA,

Pacmipennie onbiTa IEATEILHOCTH SKOJIOTMYECKON HANpaBiICHHOCTH Ha OCHOBE
MMEIOITUXCS 3HAHUH 110 (hH3HUKE;

7) MEHHOCTH HAYYHOr O MO3HAHUS:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS PUZNIECKON HAYKH;

OCO3HAHME LIEHHOCTH HAYYHOW NEATENIbHOCTH, TOTOBHOCTh B MPOLIECCE M3yUCHHUS
GU3MKK  OCYIIECTBISATH  MPOEKTHYIO W HCCIENOBATEIbCKYIO  JCSITEIbHOCTH
WHIMBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS
ba3oBble joruueckue 1eMcTBUSA:

CaMOCTOSITETTLHO (DOPMYITUPOBATHh U aKTYaJIM3UPOBAThH MPOOJIEMY, paccMaTpuBaTh
€€ BCECTOPOHHE;

ONPEAEIISTh UEU AETEIbHOCTH, 3aaBaTh IAPAMETPBI U KPUTEPUU UX JOCTUKECHUS,

BBISIBJIAITh 3aKOHOMEPHOCTH M TPOTHBOpPEYHUs B paccMaTpPUBAEMBbIX (PU3HMUECKUX
ABJICHUSX;

pa3pabaTbiBaTh IUIAH pPEIICHUS TPOOJEMBbl C Yy4€TOM aHaliu3a HUMEIOIIUXCS
MaTepHAIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JIESTEIbHOCTb, OLICHUBATH COOTBETCTBHUE pE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUN €SI TEIbHOCTH;

KOOPAMHUPOBATh U BBIMOJHATH Pa0OTy B YCIOBUAX PEATBHOrO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/ICUCTBUS;

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUU KU3HEHHBIX MPOOIeM.

Bba3oBble ucciiegoBare/ibCKue 1eiicTBUA:

BIAJ€Th HAyYHOM TEPMUHOJIOTHEH, KIIOYEBBIMM TOHATUAMH M METOJaMHU
(bu3HUECKON HayKu;

BJIaJI€Th HAaBbIKAMU Y4€OHO-MCCIEI0BAaTEIbCKOW U TPOEKTHOM JIE€ATEIbHOCTH
B 00JacTH (U3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOUCKY
METOJIOB pellieHus 3a7a4 (PU3NUECKOro coaepKaHusl, IPUMEHEHHUIO Pa3IMYHbIX METOI0B
MO3HAHMS,;

BIaJeTh BUAAMHM JIEATEIbHOCTH IO T[OJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETaIli, MPEeoOPa30BAHUIO W TPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX CHUTYAIHsIX,
B TOM YHCJIE TIPU CO3JITaHUU Y4E€OHBIX TPOCKTOB B 001aCTH (PU3UKHU;
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BBISIBIISATH IPUYMHHO-CIICACTBCHHBIE CBSA3H M aKTYaJU3UPOBATh 3a7a4y, BHIIBUTATH
TUIOTE3y €€ pellleHUs, HaXOAUTh apryMEHTBI JUIsl I0Ka3aTeIbCTBA CBOUX YTBEP)KICHUH,
3a71aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJTM3MPOBATh TONYYCHHBIE B XOJ€ PEIICHHs 33Jaud Pe3yJbTaThl, KPUTUIECKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCJIOBUSIX;

cTaBuTh M  (OpPMYyIMpOBaTh COOCTBEHHbIE 3aJaud B  00Opa3oBaTENbHOU
JeSITeIbHOCTH, B TOM YHUCJIE TIPY U3Y4E€HUU (PUBHKH;

JaBaTh OLEHKY HOBBIM CUTYAllUsSIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HaHUS 10 (GU3NKE B  MPAKTUYECKYH0  00JIacTh
KU3HEACSITEIbHOCTH;

yMEeTh WHTETPUPOBATH 3HAHUS M3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC UJIEH, PEJIaraTh OPUTHHATIBLHBIC TIOJIXO/IbI U PEIICHUS;

CTaBHUThH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHHUS.

Pabora ¢ undgopmanmeii:

BJIQJCTh HABBIKAMHM TONXY4YeHHS HWHPOpMAHMK (DUIUIECKOTO  COJICPIKAHMS
U3 WCTOYHHWKOB pAa3HBIX THIIOB, CaMOCTOSTEIHLHO OCYIICCTBIATH IIOWCK, aHAJIU3,
CUCTEeMAaTH3allMI0 U WHTEPIpEeTalui0 HHPOPMAIMK PA3NMUUYHBIX BHJIOB U GopM
MPEJICTaBIICHUS;

OILICHUBATh JJOCTOBEPHOCTh UH(POPMAIIUH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTHI
B PpENICHWM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX ¥ OpPraHMU3AIMOHHBIX  3aja4
C coOmto/ieHreM TpeOOBaHWM HSProHOMHMKH, TEXHUKH OE30MaCHOCTH, THUTHEHBI,
pecypcocOepeXeHus, TPABOBBIX MW OTHYCCKUX HOPM, HOPM HH(POPMAITMOHHOU
0e30MacHOCTH;

CO3/1aBaTh TEKCTHI (DU3UYECKOTO COJEPKAHUSI B PA3IMUHBIX (opmaTax ¢ y4ETOM
Ha3HaueHus WHPOPMAIMU U IEJIEBOM ayJUTOPUU, BBHIOMpPAs ONTUMAILHYIO (GOpMY
MIPE/ICTABIICHUS U BU3yaJTU3aIIHH.

KomMmyHHKaTHBHbIE YHUBEPCAJIbHbIC Y4eOHBIE 1eICTBUSA:

OCYILIECTBIISTH OOIIEHNE Ha YPOKaxX (PM3UKU U BO BHE-YPOUHOH ESITETbHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOHPIMKTHBIX CUTYallUl U CMATYATh KOH(IIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIIOIb30BAHUEM A3BIKOBBIX
CPEJICTB;

MOHKMMATh U UCTI0JIb30BaTh IPEUMYIIIECTBA KOMAaHIHOM U MHAMBUIyaJIbHONU paOOThL;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX AEUCTBUI C y4ETOM OOIIUX UHTEPECOB,
Y BO3MOYKHOCTEH Ka)J0r0 YieHa KOJUIEKTUBA;

IIPUHUMATh LIEJIM COBMECTHOM AEATEIbHOCTH, OPTraHU30BbIBATh U KOOPAUHUPOBATH
JENCTBUSA 10 €€ JOCTHKEHUIO: COCTABIIATS IIJIaH JEHCTBUN, PaCIIPEAEIIATH POJIU C YI4ETOM
MHEHUN YyYaCTHUKOB, 00CYXIaTh PE3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh KaueCTBO CBOETO BKJaJa M KaXKIOTO y4yaCTHMKAa KOMAaHIbl B OOIIMA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;
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npeajiaratb  HOBBIC  IIPOCKTHI, onCHUBaTb HUACHM C TIIO3UMIIMKM  HOBHU3HBI,
OPUTHMHAJIBHOCTH, HpaKTHqCCKOﬁ 3HAaYUMOCTH,

OCYHICCTBIIATE TO3UTHUBHOC CTPATCITHYCCKOC IMOBCACHUC B PA3JIMYHBLIX CUTYAIUAX,
IMPOABJIAATb TBOPYCCTBO U B006pa)K€HI/IC, OBITH HWHHUIHAaTUBHBIM.

PerynsitTuBHBbIC YHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanus:

CaMOCTOSITEJIbHO ~ OCYILECTBIIATh TO3HABATENbHYIO JACSATENIbHOCTh B  00JacTH
(GU3HKK U aCTPOHOMMUH, BBISIBISITH TPOOJIEMBI, CTABUTH U (POPMYJIMPOBATH COOCTBEHHbIE
3a]a4u;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHHs] PACUETHBIX M KaueCTBEHHBIX 3ajady,
IUTaH BBIMOJHEHUSA TMPAKTHYECKOM pPaboThl ¢ y4ETOM HMEIOLIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEMN U MPEAIIOYTEHHUI;

JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM;

paciupsTh paMKy yueOHOIro IpeaMeTa Ha OCHOBE JIMUHBIX IIPEIIOUYTEHUMN;

JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a PEILCHNUE;

OLIEHUBATh IPUOOPETEHHBII OIIBIT;

crocoOCTBOBaTh (YOPMHUPOBAHUIO U TMPOSBICHUIO 3PYAUIIMUA B O0JACTU (PUBHKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJILHBII NHTEJLJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LIEISM;

BJIa/IeTh HaBBbIKAMM MO3HABATEJIbHON pedIeKCMH KaKk OCO3HAHUS COBEPIIAEMbBIX
JEUCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMU;

UCIIOJIb30BaTh MPUEMBI pediieKcuH Ui OLIEHKM CHUTYyallud, BbIOOpa BEPHOIO
peLIeHNs;

YMETh OLIEHUBATh PUCKH H CBOEBPEMEHHO MPUHUMATh PELICHHUS 10 UX CHHXKEHHIO;

MIPUHUMATh MOTUBBI U ApIYMEHTHI APYTHX IIPU aHATIU3€ PE3YyJIbTaTOB AEATEIbHOCTH;

MPUHUMATh €051, MIOHUMAasi CBOU HEJJOCTATKU U JJOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApIYMEHTHI APYTHUX IIPU aHATU3€ PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYI'MX Ha OLIMOKH.

B npoumecce IOOCTHKEHHsI JHMYHOCTHBIX PE3YJIBTAaTOB OCBOCHHS IPOrPaMMBbI
10 (pU3MKeE JUI YPOBHS CPEHET0 OOLIEro 00pa30BaHus y 0OYUJarOLIUXCsl COBEPIIEHCTBYETCSI
IMOYUOHATILHBIN UHMETLIEKM, TIPETONAralouil cOPMUPOBAHHOCTD:

CaMOCO3HAHMS, BKJIIOYAIOIIErO CIOCOOHOCTh IMOHUMAaTh CBOE HMOLMOHAIBHOE
COCTOSIHUE, BUJETh HAIIPABJIEHUS PA3BUTHS COOCTBEHHOM YMOLIMOHATIBHOU cepbl, OBITh
YBEPEHHBIM B ce0g;

CaMOpEryJUpOBaHMs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJCHHE, CIOCOOHOCTh aIaliTUPOBATHCS K AMOILMOHATILHBIM
U3MEHEHUSIM U IPOSIBIISITh THOKOCTb, OBITH OTKPBITHIM HOBOMY;
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BHYTPEHHEH MOTHUBALIMM, BKJIIOYAIOUIEH CTPEMJICHHUE K JIOCTHKEHHUIO LEIU WU
yCIIEXy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHE JICMCTBOBAThb, MCXOAS H3 CBOHUX
BO3MOKHOCTEH;

SMIIAaTHH, BKIIIOYAIOMICH CIIOCOOHOCTh ITOHMMAaTh SMOILMOHAILHOE COCTOSHHUE
JIPYTUX, YYUTHIBATh €0 MPU OCYILIECTBICHUU OOIIEHUS, CTOCOOHOCTh K COUYBCTBUIO U
CONEPEKNUBAHUIO;

COIMAIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaMBaTh OTHOILICHHS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3periaTh KOH(OIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koHity 00yuenus B 10 kj1acce npeaMeTHbIE pe3yIbTaThl HA YIITYOJIE€HHOM YPOBHE
JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJAIOUTNXCS YMEHUIA:

MOHUMATh POJIb (M3UKKA B IKOHOMHUYECKOW, TEXHOJIOTHYECKOW, IKOJOTHYECKOM,
COIMANIBHOM M 3THYECKOM cdepax NesTEIbHOCTH 4eJIOBEKa, pOJib U MECTO (DU3UKH
B COBPEMEHHOM  HAydyHOM  KApTMHE  MHpA,  3HAYECHHE  ONMCATEIBHOM,
CHUCTEMATH3UPYIOIIeH, OOBICHUTEIHPHON M MPOTHOCTUYECKOM (GYHKUIMK (Puznueckoit
TEOpUU — MEXaHUKHU, MOJIEKYJSIPHOU (M3UKKA M TEPMOJUHAMHKHU, POJIb (HU3MUECKOU
TEOPUH B POPMUPOBAHUU IPEICTABICHUHN O (PU3NUECKON KapTUHE MUPA;

pa3nuyaTh YCJIOBUS MPUMEHHUMOCTH MoOAeNel (U3MUEeCKUX Teld U IPOLECCOB
(sBNIEHUI): UHEpLHMAJIbHAS CUCTEMAa OTCUYETa, aOCOIIOTHO TBEPAOE TENO, MaTepraIbHas
TOYKa, PaBHOYCKOPEHHOE [BU)KEHHE, CBOOOJHOE MajeHHue, aOCONIOTHO yIpyras
nedopmariusi, aOCOMIOTHO YHPYroe U abCOMIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJACIH
rasza, )UJIKOCTH U TBEPAOTro (KpUCTAINIMYECKOI0) TeNa, UAeaIbHbIN Ia3, TOUCUHBIN 3apsij,
OJTHOPOJHOE 3JIEKTPUYECKOE TOJIE;

pa3nuyarh ycioBusl (TpaHUIIBI, O0JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMATh BCEOOIMMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
MCIIOJIb30BAHMS YAaCTHBIX 3aKOHOB;

aHAIM3UPOBATH U OOBSCHATH MEXaHUYECKHE MPOILECChl U SIBICHMS, HCIOJIb3Ys
OCHOBHBIE TIOJOKEHHUS U 3aKOHbl MEXaHUKH (OTHOCHUTEIBLHOCTh MEXaHUYECKOIO
JBUKEHUA, (HOpMYJIbl KUHEMATHKH PAaBHOYCKOPEHHOI'O JBHXKEHHS, MpeoOpa3oBaHUs
["anmutest 1t CKOPOCTH M ITEpEMEILEHUS, 3aKOHBI HbIOTOHA, MPUHIUIT OTHOCUTENBHOCTH
['anuiiess, 3aKOH BCEMHPHOI'O TATOTEHMS, 3aKOHBI COXPAHEHUs MMIIyJbCa H
MEXaHUYECKOW SHEPruu, CBS3b PabOThl CUJIbI C U3MEHEHUEM MEXAHWYECKON 3HEprud,
yCIIOBUS paBHOBECHS TBEPAOrO Te€la), MPU OSTOM HCIOJIB30BATh MAaTEMaTHYECKOE
BBIpQ)KCHUE 3aKOHOB, YKa3blBaTh YCJIOBHUS HNPUMEHUMOCTH (PU3MUECKUX 3aKOHOB:
npeoOpazoBanuii ['anmues, BTOpOro u TpeThero 3akoHoB HploTOHA, 3aKOHOB COXPaHEHMUSI
MMITYJIbCA U MEXaHUYECKOW DHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHUS,

aHAIM3UPOBATH U OOBACHSITH TEIIJIOBBIE IPOLECCHI U SIBJICHHUS, UCIIOJIb3YsI OCHOBHbBIE
nosioxkennst MKT 1 3aKkoHBI MOJIEKYTISIPHON (DU3UKU U TEPMOAMHAMUKH (CBSA3b 1aBJICHU S
UJICATBHOIO Ta3a CO CpPEIHEHM KHUHETUYECKOM HHEPruel TEIUIOBOIO JIBMKEHUS U
KOHIIEHTpALIMEN €ro MOJIEKYJI, CBSA3b TEMIIEPATYpPhl BELIECTBA CO CPEAHEN KUHETUUECKOU
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DHEPruel TEIUIOBOTO JABWIJKEHUS €r0 YacTHUIl, CBSI3b JABJIICHUA HWJICAIBHOIO Trasa
C KOHIIEHTpaluen MOJIEKYI U €ro TEMIIEpATypoil, ypaBHeHre MenaeneeBa—Kiianeiipona,
MEPBbII 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHUS DHEPTrUuM B TEIJIOBBIX MPOIECCax),
IPU ATOM HCIOJb30BaTh MATEMATUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCJIOBUSA
MIPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knanelpona;

aQHAJIM3UPOBATh M OOBICHATH DJEKTPUUECKUE SIBJIICHHS, HCIIONb3ysl OCHOBHBIC
MOJIOKEHUS M 3aKOHBI 3JIEKTPOJMHAMUKH (3aKOH COXPAHEHUsI JJIEKTPUYECKOT0 3apsija,
3akoH KyroHa, TOTEeHIMaIbHOCTh 3JEKTPOCTATUYECKOTO MOJISI, TPUHILIMI CYNIEPIIO3UIIUN
AJIEKTPUYECKUX TOJIEH, TPU 3TOM YKa3blBasi yCJIOBUS NMPUMEHUMOCTH 3aKkoHa KyioHa, a
TaKK€ NPAKTUYECKU BaKHbIE COOTHOILICHMS: 3aKoHbl OMa s ydyacTKa ILenu U
JUIS 3aMKHYTOM dJIeKTpUueckor 1enu, 3akoH JDxoyms—Jlenna, mpaBuna Kupxroda,
3akoHbl Dapajes s AIEKTPONIN3a);

ONMKCHIBATh  (PU3MYECKUE TPOLECChl U  SIBICHMS, MCHOIb3YS  BEITUYUHBI:
MEPEMELIECHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJA U CHCTEMBI TE€J, CHJIAa, MOMEHT
CUJIbl, JAaBJICHUE, MNOTCHUHAIbHAS HSHEPrus, KUHETUYECKAs DSHEPrusi, MeEXaHW4YecKas
9HEprus, paboTa CHIIbl, LEHTPOCTPEMUTEIHHOE YCKOPEHHE, CHUJIa TSIKECTH, CHja
YIIPYroCTH, CHJIa TPEHUS, MOIITHOCTh, YHEPTUS B3aUMOJICUCTBUS Tejla ¢ 3eMIEN BOIU3U
e MOBEPXHOCTH, DHEPrus ynpyrod aehopMaivul MNPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoioTHas TemImeparypa Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSIS DHEPrus
UJCAIbHOTO OJIHOATOMHOIO ra3a, padoTa uAealbHOro ra3a, OTHOCUTEIbHAS BIAKHOCTh
Bo3ayxa, KIIJI wmameampHOro  TEIJIOBOrO  JABUTATENsA;  BJIEKTPUYECKOE  MOJIE,
HANPsHKEHHOCTh JIEKTPUUYECKOTO MOJIA, HANPSKEHHOCTh MMOJs TOYEYHOrO 3apsAna WIH
3apsKEHHOrO 11apa B BAKYYME U B AUABJIEKTPUKE, ITOTEHIIMAI 3JIEKTPOCTATUYECKOTO OIS,
Pa3HOCTh NMOTEHUMAJIOB, 3JEKTPOABMKYIAS CHJIA, CHJIa TOKA, HAIPSKEHNUE, MOLIHOCTh
TOKa, BJIEKTpUYECcKass EMKOCTh IUIOCKOTO KOHAEHCATOpPa, CONPOTUBIICHUE y4acTKa LENU
C TMOCJIEIOBATEIbHBIM M MapAUICIbHBIM  COCIUHEHUEM PE3UCTOPOB, DHEPIruUsd
AIEKTPUYECKOTO MOJISI KOHIEHCATOPa;

OOBSICHATH OCOOCHHOCTH TPOTEKaHUs (PU3MUECKUX SBICHUN: MEXaHHYECKOe
JBUYKEHUE, TEIUIOBOE JIBU)KEHHME YaCTHUIl BEUIECTBA, TEINIOBOE PaBHOBECHE, OPOYHOBCKOE
nBrKeHue, auddys3us, HcIapeHue, KUMEHHE U KOHACHCAlMs, IUIaBJICHUE U
KpHUCTaJUIN 31, HaIPaBJICHHOCTh TEIUIONEPENAYH, AIEKTPU3ALUSA TE,
HKBUITOTEHIHAIBHOCTh MIOBEPXHOCTH 3aPSHKEHHOTO TPOBOJIHUKA;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOW (PU3NUECKON BEIMUYUHBI OT JPYrou
C HCHOJIb30BAHUEM IIPSAMBIX H3MEPEHUW, IPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
buKcHpoBaTh PE3yNbTaThl MOTYYECHHOW 3aBUCHUMOCTA (PU3NYECKUX BEITUYMH B BUJE
rpa@ukoB ¢ y4€ToM aOCOJIIOTHBIX MOTPEITHOCTEH U3MEpPEeHUH, JeaTh BBIBOJbBI
10 PE3yJIbTAaTaM HCCIICIOBAHUSI;

MPOBOJIUTh KOCBEHHBIC HU3MEPEHUS (PU3MUECKUX BEJIUYWH, MPU ITOM BBIOUPATH
ONTUMAJIGHBI METOJ W3MEpPEHHS, OIICHHBATh aOCOJIOTHBIE W OTHOCUTEIbHBIC
MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX H3MEPECHUM;
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IPOBOJUTH OMNBITHI [0 TMPOBEPKE MPEAJTOKEHHOW TUIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTALHYIO YCTaHOBKY, AaHAJM3UPOBATh TOJTyICHHBIE
pe3yabTaThl U IeTaTh BEIBOJ O CTATyCE MPEII0KEHHON TUIIOTE3bI;

coOro1aTh MpaBuiia 6€30MacHOro Tpy/ia MPH MPOBEICHUN UCCIICIOBAHUN B paMKax
y4eOHOTr0 JKCIEPUMEHTa, MPAKTUKyMa U Y4eOHO-MCCIENOBATEIbCKOW M MPOEKTHOM
JESTEIFHOCTH C HCIOJb30BAaHHEM W3MEPUTENBHBIX YCTPOWCTB U J1aOOpaTOPHOTO
000pyI0BaHHUS;

pemarh pacuéTHbIC 3aJladyd C SIBHO 3aJlaHHOW W HESBHO 3aJaHHON (PU3MUYECKOU
MOJIEIbIO: Ha OCHOBAaHWH aHAJIM3a YCIOBUS 0OOCHOBBIBATH BHIOOP (DPH3MUECKON MOJIENH,
OTBeUaroIel TpeOOBaHUSAM 3a7]a4H, MPUMEHATH (DOPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYJaThl (U3UYECKUX TEOPUN TMPH HCIONB30BAHUM MATEMAaTHUYECKUX METO/IO0B
pelieHust 3a7ad, MPOBOJUTH pacu€Tbl HAa OCHOBAHUM HMEIOUIUXCS JIaHHBIX,
AHATM3UPOBATH PE3YJILTATHI U KOPPEKTUPOBATH METOBI PEIICHUS C YIETOM IMOTYIEHHBIX
pE3yNbTaTOB;

peliath KayecTBEHHbIE 3ajaud, TpeOyrolue NPUMEHEHUsT 3HAHUM M3 Pa3HBIX
pa3nenoB Kypca (GU3MKH, a TaKKe HWHTerpallud 3HAHUM U3 JPYruxX MpeaMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIa: BBICTpaMBaTh JIOTUYECKYIO LIEMOYKY pacCyKICHUN
C OIOPO Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SBIICHUS;

WCIIONIb30BaTh TEOPETHUECKHE 3HAHUS ANl OOBSICHEHHS OCHOBHBIX MPUHIIUIIOB
paboThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOTUYECKHUX
IPOIIECCOB;

PUBOJUTH TIPUMEPHI BKJIAJa POCCUUCKUX W 3apyOeKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKU, B O0OBSICHEHUE TIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOT U,

aHATM3UPOBAaTh M OIICHWBATH TIOCJEICTBUS OBITOBONH U TPOM3BOJCTBEHHOMN
NESTeIbHOCTH 4eJIOBEKa, CBA3AHHOM ¢ (U3MYECKUMHU TMpolieccaMH, C TO3ULUN
HKOJIOTUYECKON 0€30I1aCHOCTH, MPEJICTABICHUI O pallMOHAIHLHOM IIPUPOIOIIOIb30BAHNH,
a TaKk)Ke pa3yMHOM HCMOJIb30BaHUU JOCTUKEHUN HAYKHU U TEXHOJIOTUM U1 AaJIbHEUILIEro
Pa3BUTHUS YETIOBEUYECKOTO OOIIECTBA;

NPUMEHSTh Pa3IMYHbIe CHOCOOBI paboThl ¢ uHpopManuell (HU3NIECKOro
COJIEP’)KaHUSI C HWCIIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIMOHHBIX TEXHOJIOTHH, MpU
TOM HCIOJNB30BaTh COBPEMEHHbIE HWH(OPMAIMOHHBIE TEXHOJIOTMM JJIs TIOHUCKa,
nepepaboTKU U TMPEAbABICHUS Y4eOHOM W HAyYHO-TIONMYJSIpHOW uHOpMAaINH,
CTPYKTYPUPOBAaHUS M HUHTEpHpeTanuu WHGOpMAIMK, TOJYYCHHOW U3 Pa3IUYHBIX
UCTOYHUKOB, KPUTUYECKN aHAIM3UPOBATH MOydaeMyl0 WH()OPMAILIUIO U OIICHUBATH €€
JI0OCTOBEPHOCTDH KaK Ha OCHOBE UMEIOIINXCS 3HAHH, TaK ¥ HA OCHOBE aHAIN3a NCTOYHUKA
uHdopmaImy;

NPOSIBJIATh OPTraHU3AIMOHHBIE W TIO3HABATENIbHBIE YMEHHS CaMOCTOATEIHLHOTO
NpUOOpETeHNsT HOBBIX 3HAHWM B TMPOIECCE BBHIMOIHEHUS TMPOCKTHBIX M y4eOHO-
UCCIIEI0BATENbCKUX paldoT;

paboTaTh B rpyIIE C UCIOJIHEHUEM Pa3IMYHbBIX COIUAIBLHBIX POJIeH, TNIaHUPOBATh
paboTy TpymHmbl, palMOHATIBHO paCIpEAeNiATh AEATeIbHOCTh B HECTaHIAPTHBIX
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CUTYalUsIX, aJ€KBaTHO OLICHMBATh BKJIAJ KaXKIOI'O M3 YYACTHUKOB I'PYIIBI B PEIICHUE
paccMaTpuBaeMoil TpoOJIeMBbI;

MpOSABIIATH  MOTHBAIMIO K  Oyaymed npoecCHOHANBHOM  IESITEIbHOCTH
10 CHEHUAIBHOCTIM (PU3UKO-TEXHUYECKOT0 MPOpuUIIs.

K koHiy 00yuenus B 11 ki1acce npeIMeTHbIE pe3ybTaThl HA YIITYOJIEHHOM YPOBHE
JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00 YyUAIOIINXCS YMEHUM:

MOHUMATh POJIb (U3UKH B HKOHOMHUUYECKOM, TEXHOJIOTHYECKOM, COIMAIbHON U
TUYECKON cepax AESATENbHOCTH YeNIOBEKa, poJib U MECTO (U3HKUM B COBPEMEHHOM
HAay4HOW KapTUHE MHUPA, POJIb ACTPOHOMMH B IPAKTUYECKON ACSATEIBHOCTU YEJIOBEKA U
JaJbHEUIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HA4YECHUE OMUCATENbHOM,
CUCTEMATU3UPYIOIIeH, OOBICHUTEIHPHON M MPOTHOCTUYECKOW (QyHKUMK (puznueckoit
TEOPUU — OJJIEKTPOAMHAMUKH, CIELUATIBHON TEOPUH OTHOCUTEINBHOCTH, KBAHTOBOU
¢u3uku, poiab GuU3n4ecKol TEopuH B (POPMUPOBAHUU MPEACTABICHUN O (PU3UUECKOM
KapTUHE MHpa, MECTO (PU3MYECKOM KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEJICTABICHUN O IPUPOJE;

pasnuyaTh YCJIOBUS NPUMEHUMOCTH MOZENEH (PU3NYECKUX TEJI U IPOLECCOB
(siBJIEHUI):  OJHOPOJHOE  DJEKTPUYECKOE M  OJHOPOAHOE  MAarHUTHOE MO,
rapMOHUYECKHE KOJIeOaHUsl, MAaTEMaTUYECKU MAasTHUK, WJCAIbHBIA MPYKUHHBIN
MasiTHUK, TApMOHMYECKHUE BOJIHBI, UJICANIbHBIN KOJIeOaTeIbHbIH KOHTYp, TOHKAs JIMH3A,
MOZIEJIEW aTOMa, aTOMHOTI0 Si7[pa U KBAHTOBOW MOJIEIIN CBETA;

pa3nuyarh ycioBUs (FpaHUIbl, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHUMATh BCEOOLIMH xapakTep (yHIaMEHTAIbHBIX 3aKOHOB U OrPaHMYEHHOCTb
WCIIOJIb30BAHMS YAaCTHBIX 3aKOHOB;

aHAIM3UPOBATH U OOBSICHATH JIEKTPOMATrHUTHBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
OCHOBHBIE IIOJIO)KEHUS W 3aKOHbI DJJIGKTPOJAMHAMUKH U CHELUUAIBHOM TEOPHUH
OTHOCHUTEJIBHOCTH (3aKOH COXpPAHEHUs 3JIEKTPUYECKOro 3apsjaa, cuia Amiepa, cuia
JlopeHnia, 3aKOH HSJIEKTPOMAarHUTHOW WHAYKIUU, TmpaBwio Jlenma, cBsizp 3/C
CaMOMHIYKIWH B DJIEMEHTE AJIEKTPUYECKON LIENU CO CKOPOCTHIO U3MEHEHUS CUIIBI TOKA,
NOCTYJAThl CIENUATbHON TEOPUH OTHOCUTEIBHOCTU DUHIITEWHA);

aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIC IPOLIECCHI U SIBICHUS, HUCHOIb3Ys
MOJIOKEHUST KBaHTOBOW (u3MKH (ypaBHEHHE DifHIITEHHA 1t PoTodddekTa, mepBolid U
BTOpOM mocTynarsl bopa, mpuHIMN cooTHOWEHUs1 HeompenaenéHHocren I elzenOepra,
3aKOHBI COXPaHEHUs 3aps0BOrO U MacCOBOI'O YHCEJI U DHEPIUU B SAAEPHBIX PEaKIUAX,
3aKOH PaJIMOAKTHBHOI'O PacIajia);

ONKCHIBATh  (PU3NYECKHE TPOLECChl U  SIBICHHS, MCIOJb3YS BEITUYUHBI:
HaIpsHKEHHOCTD  JIEKTPUYECKOr0 TOJIsI, ITOTEHLHAN JJIEKTPOCTaTUYECKOro I10JI,
Pa3HOCTh ITOTEHUUAJIOB, JJEKTPOABWKYIIAs CUJIa, WHAYKIHWS MAarHUTHOIO TIOJIA,
MarHATHBIA TMOTOK, cwia AMIepa, HWHIYKTHBHOCTb, OJJIEKTPOABHXKYILAS CHIA
CaMOMHIYKIMH, DHEPrus MAarHUTHOIO IOJSA INPOBOAHUKA C TOKOM, PEISATUBUCTCKUU
UMITYJIbC, TOJHAsI HEPIusi, SHEPrusi MOKOsI CBOOOJIHON YaCTHUIbI, JHEPTUS U UMITYJIbC
(GoTOHA, MAaCCOBOE YUCIIO U 3aps] SApa, SHEPTUs CBSI3U SAJIpa;
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OOBSCHATh OCOOCHHOCTU MPOTEKaHUS (U3NUYECKUX SIBJICHHUI: 3JEKTPOMAarHUTHas
WHJIYKIHS, CAMOUHYKIIUS, pE30HAHC, UHTep(EepeHIUs BOJH, AUpaKLus, TUCTIEPCUs,
MOJIHOE BHYTPEHHEE OTpakeHue, GotodniekTpuueckuii r3pdext (horoaddexr), anbda-
u Oera-pacrnajibl sijep, TaMMa-u3nydeHue sjaep, Gu3ndeckue MPUHIUIIBI CIIEKTPaIbHOTO
aHayM3a 1 paboThI Ja3epa;

OTpeIeTATh HAMPABJICHUE UHAYKIIMU MAarHUTHOTO TIOJISI POBOJIHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl JlopeHiia;

CTPOUTh H300pa)keHHEe, CO37aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30H, H
PacCYUTHIBATh €0 XapaKTEPUCTUKH;

NPUMEHSTh OCHOBOIIOJArarolie aCTPOHOMUYECKUE MOHSTHUSA, TEOPUU U 3aKOHBI
JUISL aHaiu3a W OOBsICHEHUs (U3MUECKUX MPOLIECCOB, MPOUCXOASIIMX B 3BE3/AX,
B 3BE3/IHBIX CHCTEMAaX, B MEXKTAJIAKTUYECKOU Cpe/ie; IBUKEHUSI HEOECHBIX TEJI, IBOJIOLUN
3BE31 U BeeneHHol;

IPOBOJIMTH UCCIIEIOBAHUE 3aBUCUMOCTEN (DU3MUECKUX BEJIMYUH C UCTIOIb30BaHUEM
NPSIMBIX U3MEPEHUH, MPU STOM KOHCTPYUPOBATHh YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTATHI
MOJIYYCHHON 3aBUCHMOCTH (PH3WYECKUX BEIUYMH B BHUAC TpadukoB ¢ y4ETOM
aOCONIOTHBIX ~ MOTPEIIHOCTeM HM3MEpEeHUM, Jenarb BBIBOJBI IO  pe3yJibTaraM
UCCIIEI0BAHUS,

MPOBOJIUTh KOCBEHHBIE M3MEpEHUs] (PU3MYECKUX BEJIUYMUH, MPU ITOM BHIOUpATh
ONTUMAJIbHBIA METOJ W3MEpPEHUs, OICHUBaTh aOCOJIOTHBIE U OTHOCUTEJIbHBIC
MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

IPOBOJUTH ONBITHI 1O TMPOBEPKE MPEAJIOKEHHON THUIOTE3bl: IJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJTYYCHHbBIC
pE3yIbTaThI U AENATh BBIBOJ O CTATyCE MPEII0KEHHON THIOTE3bI;

OMUCHIBATh METO/IbI MOJIYYCHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;

coOIroIaTh MpaBwiia 6€30MacHOro TPy/ia IPU MPOBEACHUHN HCCIIEIOBAaHUI B paMKax
y4e0HOTO DJKCIEpPUMEHTa, MPAKTUKyMa W Y4eOHO-HMCCIEAOBATEILCKOW W TPOEKTHOM
JESTENbHOCTA C HCIOJIb30BAHUEM M3MEPUTENIbHBIX YCTPOMCTB M JIaDOpaTOPHOTO
000pymoBaHus;

pemath pacuy€THBIE 3aJa4d C SBHO 3aJIaHHON M HESBHO 3aJaHHON (PU3NYeCcKOi
MOJIEJIbIO: Ha OCHOBAaHUU aHaJIN3a YCIOBHSI BEIOMPATh (U3MUECKUE MOJIENIN, OTBEYAIOITUE
TpeOOBaHUAM 337aud, MPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJIATHI
bu3HYEeCKX TEOPUH TPU UCIOJIH30BAHUN MATEMAaTHYECKUX METOJOB PEIICHHS 3aiad,
MIPOBOJIUTH PacU€Thl HA OCHOBAHUH UMEIOIINXCS TaHHBIX, aHAJTU3UPOBATH PE3YJIbTAThI U
KOPPEKTUPOBATH METOBI PEIICHUS] C YUETOM MOITYUEHHBIX PE3YJIbTATOB;

pemaTh KayeCTBEHHBIC 3ajlaud, TpeOyrollue NPUMEHEHMS 3HAHUW U3 pPa3HBIX
pa3nenoB Kypca (U3MKHA, a TakKe HHTErpaluu 3HAHUW W3 JPYruxX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 LHMKJIA: BBICTpaWBaTh JIOTUYECKYIO LIEMOYKY pacCyKIECHUN
C OIOPOM HA U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS NJisi OOBSCHEHHUS OCHOBHBIX MPHUHIUIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMUCTB M TEXHOJIOTHYECKHUX
MPOLIECCOB;

37



denepanbHas padoyas nporpamma | @usuka. 10—11 kinaccer (yriryOJIEHHBINH YPOBEHD)

IPUBOJUTh TPHUMEPHI BKJIaJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKU, B OOBSICHEHUE MTPOLIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

AHAIM3UPOBATh W OLIEHUBATh IMOCIEACTBHS OBITOBOM M MPOU3BOACTBEHHOM
NEeSATENbHOCTH YEJIOBEKA, CBSI3aHHOM ¢ (U3MYECKUMU NpoLeccaMu, C MO3ULUN
HKOJIOTMYECKOM 0€30MMacHOCTH, MPEACTABICHH O PAllMOHATLHOM MPUPOIONOIb30BAHU U,
a TAKYKE PAa3yMHOM HCIIOJIb30BAaHUH JOCTUKEHUN HAYKU U TEXHOJIOTUH IS JaJbHENIIErO
Pa3BUTHS YEJIOBEUECKOr 0 OOIIECTBA;

OPUMEHSTh Ppa3Iu4Hbie CrmocoObl  paboThl ¢  uHpOpManuenr ¢GU3NIECKOro
COJIEpP)KaHUSI C HCIOJIB30BAHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX TEXHOJOTHUMH,
Py 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE TEXHOJIOTMM ISl MOMCKA,
nepepaboTKu M TpenbsABICHUS Y4eOHOW M HaydyHO-TIOMYJISIpHOM HHQOpManuu,
CTPYKTYPUPOBaHUS M HUHTEpPOpEeTalud UHOOpPMAIMKM, TOJY4EHHOU U3 Pa3IMYHBIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOJIYyYaeMyI0 MH(POPMALIUIO U OLIEHUBATH €€
JIOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIINXCS 3HAHUM, TAK ¥ HA OCHOBE aHAJIM3a UICTOYHUKA
uH(pOpMaIuy;

MPOSABIIATh OPraHU3AI[MOHHBIE W TI03HABATEJbHBIE YMEHHS CaMOCTOSTEIbHOTO
NpuoOpEeTEeHUs] HOBBIX 3HAHUW B TIPOLIECCE BBIMOIHEHUS TMPOCKTHBIX W y4eOHO-
UCCIIEI0BATENbCKUX PadoT;

paboTaTh B rpYIIE ¢ UCIIOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, MIIAHUPOBATh
paboTy Tpymmbl, palMoOHAIBHO PACHPEACNATh JCATENBbHOCTh B HECTAHAAPTHBIX
CUTYyalUsX, aJleKBATHO OLICHUBATh BKJIAJ KaKJIOTO U3 YYaCTHUKOB I'PYIIIbI B PEIICHUE
paccMaTpuBaeMoil TpoOJIEMBbI;

OpOSIBIISATh ~ MOTHUBALIMIO K Oyaymed  npoecCMOHAIbHOW — JIeATEIbHOCTH
M0 CHEUATBLHOCTAM (PU3UKO-TEXHUYECKOT0 TPOduIs.
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10 KJIACC
HaumeHnoBanue
Ne KommuaectBo OCHOBHBIE BUJIBI JIEITEIbHOCTH
pa3iesioB U TEM [IporpammHoOeE conepkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 ImpeIMeTa

Paznen 1. Hayuynbiii MmeTon i

O3HAHWS MPUPOABI

1.1

Hayunsbiit MmeToz
MTO3HAHUSI TPUPOJIbI

6

®duzuka — pyHaaMeHTaNbHas HayKa

o npupoze. Hayunsiit MmeTos mo3HaHUs
U METO/JIbI UCCIIEIOBAaHMS (PU3HUECKUX
SIBJICHUM.

DKCHEPUMEHT U TEOPUS B IIPOIIECCE
Mo3HaHus pupoel. Habmtonenue u
AKCIIEPUMEHT B (pU3UKe.

CniocoObI nu3MepeHust GU3nIeCcKux
BEJIMYMH (aHAJIOTOBBIE U LIU(PPOBHIE
U3MEpHUTENbHBIE TPUOOPHI,

KOMIIBIOTCPHBIC TaTYUKOBBIC CI/ICTCMI)I).

[TorpemrHoctu u3MepeHN PU3NIECKUX
BEJUYUH (a0CONIIOTHAS U
OTHOCHUTEJIbHA).

MopenupoBanue GU3NYECKUX SBICHUN
U TIpolieccoB (MaTepuaibHas TOUKa,
a0COJIIOTHO TBEP/IOE TENO, UAcATbHAs
KMJIKOCTh, UACaJIbHBIM I'a3, TOUCYHBINA
3apsan). ['unoresa. @u3nyeckuii 3aKoH,

VYyactue B JUCKYCCUU O POJIH
(uznyeckoi Teopur B POPMUPOBAHUU
IPECTaBICHUN O (PU3NUECKON KapTUHE
MUpPa, MeCTe (PU3NUECKON KapTUHBI
MUpa B OOLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEICTABICHUI
0 MpUPOZE.

N3y4yeHne NOHATUN «TUIOTE3a»,
«(puzundeckuii 3aK0H», «PU3nIecKas
TEOPUSD).

PaccmoTpenue rpanui] NpuMEHUMOCTH
($U3NYECKUX 3aKOHOB.

CpaBHEHHE U3MEPEHUN (PU3NUECKUX
BEJIMYMH IIPY TOMOLIN aHAJIOTOBBIX U
U (POBBIX U3MEPUTEIBHBIX IPUOOPOB,
HaIpumep, IpU U3MEPEHUU CUIIBI TOKA U
HanpsDKEHUS B LEMU MOCTOSHHOTO TOKa
P MOMOIIIM AHAJIOTOBBIX U HU(PPOBBIX
U3MEpPUTENbHBIX TPHUOOPOB.
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TPaHUIIBI €70 TPUMEHUMOCTH.
duznueckas Teopus.

Ponb u Mmecto ¢pusuku B popmMupoBaHuu
COBPEMEHHOM HAYYHOU KapTHUHBI MUPA,
B TIPAKTUYCCKOMN JCSITCIILHOCTH JIFOICH

OcBoeHue crnocoOoB OIEHKH
IOIPEIIHOCTEN U3MEPEHUM.

OcBoeHHE OCHOBHBIX MMPUEMOB pabOTHI
¢ udpoBoit maboparopucii o GpuzMKe,
HaInpuMep, PH U3MEPEHUHN (U3HICCKUX
BEJIMYHH MPHY TTOMOIIN KOMITHhIOTEPHBIX
JATYHKOB

Hroro 1o pazneny 6
Pa3nen 2. MexaHuka
2.1 Kunemarnka 10 MexaHndeckoe ABUKEHHUE. [IpoBeneHrEe KOCBEHHBIX U3MEPEHUN

OTHOCHTENBHOCTh MEXAHHUYECKOTO
nerkeHus. Cucrema oTcyéTa.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.
Paanyc-BekTop MarepualibHOM TOUKH,
€ro MPOECKLUU HA OCH CUCTEMBI
KoopauHar. Tpaekropus.
[lepemenienue, CKOpoCTh (CpeaHsist
CKOPOCTh, MTHOBEHHAs1 CKOPOCTh) U
YCKOPEHUE MATEPUATILHOM TOUYKHU, UX
IIPOEKLIUH HA OCH CUCTEMBI KOOPAMHAT.
CrnoxeHue nepeMenieHuil U CII0KEHHE
CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE
MPSMOJIMHENHOE JIBUKEHHUE.
3aBUCUMOCTb KOOPAUHAT, CKOPOCTH,
YCKOPEHUS U IyTU MaTepUAIbHOW TOYKH
OT BPEMEHU U UX rpapuKH.

MTHOBEHHOU CKOPOCTH U YCKOPCHHUS
Tea, B TOM YHUCIIe YCKOPEHHUSI
CBOOOIHOTO Ma/ICHUs], IPOBEACHHE
WCCIIEIOBAHUS 3aBUCUMOCTEN MEXTY
busndeckuMu BenmIruHaMu (IyTu

OT BPEMEHH TTPH PaBHOYCKOPCHHOM
JBIDKCHUH, TIEpHOJ1a 0OpaIlleHHS
KOHUYECKOTO MasTHUKA OT €ro
apaMeTpoB) U OIBITOB IO TPOBEPKE
MPEJI0KEHHON TUTIOTE3bI

P U3y4EeHUN PAaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO ABUKCHUS, TBUKCHUS
Tena, OPOIIEHHOT O TOPU30HTAIILHO,
JIBMDKEHUS TeJia M0 OKPYKHOCTH

C IOCTOSIHHOM IO MOJIYJIKO CKOPOCTBIO.
Omnpenenenne abCOMOTHBIX U
OTHOCHUTEJIbHBIX TTOTPEIIHOCTEN

40



denepanpHas padbovas nporpamMma | dusnka. 10—11 kimaccel (yriryOJIEHHBINA yPOBEHB)

CBoOogHOe najieHue. Y CKopeHue
cBOOOAHOrO MajieHus. J{BrkeHue Tena,
OpOIIIEHHOTO IO/ YIJIOM K TOPU30HTY.
3aBUCUMOCTh KOOPJMHAT, CKOPOCTHU U
YCKOPEHUS MAaTEPUATIbHOU TOUKHU

OT BPEMEHU U UX TpaduKH.
KpuBonuneitnoe neuxenue. J[BuxxeHue
MaTepuaIbHON TOUKH MO OKPYKHOCTH.
YrnoBas u nuHEHas cKopocTsh. [lepron
¥ 9acToTa oOpaIieHus.
LenTpocTpemutensHoe (HOPMaIbHOE),
KacaTeJIbHOE (TaHT€HIIUAIbHOE) U
MOJIHOE YCKOPEHHE MaTepHaIbHOM
TOYKH.

TexHuyeckue ycTporucTBa u
TEXHOJIOTMYECKHUE MPOLECCHI:
CIIUJIOMETP, IBUKEHUE CHAPS/IOB,
LIETIHbIC, IIECTEPEHYATHIE U PEMEHHBIC
nepesayu, CKOpOCTHbIE TU(THI

U3MepeHu (PU3NYECKUX BEIIMUUH.
OueHka rpaHul] IOTPEMIHOCTEM.
N3yueHue Mo1esId CUCTEMBI OTCUETA,
CpaBHEHUE ITyTEU, TPACKTOPUH,
CKOpPOCTEW ABUKEHUS OJTHOTO U TOTO K€
TeJla B pa3HbIX CUCTEMAaX OTCYETA.
AHanu3 pa3HbIX croco00B
UCCIIEN0BAHUSA IBUKEHUN.
Paccmotpenne npenenbHOro nepexona
Y U3MEPEHNE MTHOBEHHOU CKOPOCTH.
MopenupoBanue mpeodpa3oBaHus
JIIBIOKECHUH C MCIIOJIF30BAaHUEM
MEXaHU3MOB, U3Y4YECHUE
peoOpa3oBaHus YTIOBOM CKOPOCTH

B PEAYKTOpE.

AHaJIi3 HaMpaBJICHUSI CKOPOCTH

MIPY JIBUKEHHUH 10 OKPY>KHOCTH.
Pemenune pacu€THBIX 3a71a4 C SIBHO
3aJITaHHOM U HESABHO 3aJIaHHOH
(bu3nuecKoi MOJEIBIO C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopMysT KHHEMAaTHUKH.

Pemenne kauecTBEHHBIX 3a7a4,
TPEOYIOMINX MPUMEHEHUS 3HAHUM

110 KUHEMAaTHKeE.

OObsicCHEHHE YCTPONUCTBA U MPUHITUTIA
JICUCTBUSI CIIAJIOMETPA, LEIHBIX,
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LIECTepEHYATBIX U PEMEHHBIX IIepeady,
CKOPOCTHBIX JIU(TOB.

OOBbsicHEHUE IBUKEHUS CHApPSIOB.
OmnpeneneHue ycaoBUi NTPUMEHUMOCTH
Mozenel (U3nYecKrX Tea U MPOIECCOB
(s1BJIEHMIT): MaTepuanbHas TOUKa,
PaBHOYCKOPEHHOE JIBU)KCHHE,
cBOOOIHOE T1aJIEHUE.

BrinonHenue yaeOHBIX 3a1aHUN

Ha aHAJIM3 MEXAHUYECKUX ITPOLIECCOB
(sIBNIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX ITOJIOKEHUH U 3aKOHOB
KMHEMAaTHUKU: OTHOCUTEIbHOCTD
MEXaHUYECKOTO JIBUKEHHUS, POPMYJIbl
KMHEMAaTUKN PAaBHOYCKOPEHHOT'O
JBUKEHUsI, TpeoOpazoBanus ["amues
JUIS1 CKOPOCTH M TIEPEMELICHUS.
Hcnonb3oBanue IT-TrexHonorun

pu paboTe ¢ AONOJHUTEIbHBIMU
UCTOYHUKAaMU MH(OpMaLUK 110 TEME,
VX KPUTUYECKUN aHAIIU3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JlnHamuka

10

IlepBe1it 3akoH HproTOHA.
HNuepunanbHble CUCTEMBI OTCYETA.

HpI/IHHI/IH OTHOCHUTENBLHOCTH [ anunes.

Hennepruuanbsaeie cucremsl oTcuéra
(ompenenenue, IPUMEPHI).

[IpoBeneHME KOCBEHHBIX U3MEPEHUI
PaBHOJAECUCTBYIOLIEH CUII U
Kod(huirieHTa TPEHUs CKOJIbKEHUS,
IIPOBEICHUE UCCIICIOBAHNS
3aBUCUMOCTEN (PU3NYECKUX BEIUUYHNH
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Macca tena. Cuia. [IpuHnmn
CYINEpPIO3ULIUH CHIL.

Bropoii 3akon HeroTona

JUJT. MaTepUaIbHOU TOUYKH.

Tperunit 3akoH HeroToHa 11t
MaTepHaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTCHHS.
OKBUBAJIEHTHOCTh I'PABUTAMOHHON U
WHEPTHOW MACCBh.

Cuna TsKecTH. 3aBUCUMOCTb YCKOPEHHS
CBOOOJIHOTO MaJIEHUS OT BBICOTHI

HaJ TOBEPXHOCTHIO TJIAHETHI U

OT reorpauyecKoi HUpPOTHI.
JIBrKeHrEe HEOECHBIX TeIl U UX
CIyTHUKOB. 3akoHbl Kemepa.

IlepBas kocMHuueCKast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Bec Tena, NBHKYIIETOCs C YCKOPEHUEM.
Cuna tpenus. Cyxoe Tpenue. Cuina
TPEHMSI CKOJIBIKECHHUSI M CHJIA TPEHHUS
nokos. Koadpuuuent tpenus. Cuna
COIIPOTHUBIICHMSI IIPU JBUKEHUHU Teja

B )KUJKOCTH WJIU ras3e, €€ 3aBUCHUMOCTb
OT CKOPOCTH OTHOCHUTEIILHOTO
JIBUKEHUS.

Hasnenune. ['mapocratuueckoe
napienue. Cuna Apxumena.
TexHn4ecKne ycTpoucTBa

(cun ynpyrocTH, BOZHUKAFOIIHAX

B IIPY>KHUHE U PE3MNHOBOM 00pasIle,

OT UX JAepopMalun) U ONbITOB

0 MPOBEPKE MPENTOKEHHON TUIIOTE3bI
NP U3yYEHUU JIBHKEHUS OpycKa

110 HAKJIOHHOM TUIOCKOCTH, JBUKEHUS
CUCTEMBI CBSI3aHHBIX TeJI, neopmarun
TeJL.

Omnpenenenue aOCOMOTHBIX U
OTHOCHUTEJIBHBIX TTOTPEIITHOCTEH
U3MepeHN (PU3MUEeCKUX BEINIHH.
OneHkKa rpaHyl] NOTPELMTHOCTEMN.
HccnenoBanue qBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Uepe3
NErKuit OJIOK, ABUKEHUST OpycKa

10 HAKJIOHHOM TIJIOCKOCTH

C TIepeMEeHHBIM KO3(PPHUITMEHTOM TPEHUS,
JBIDKEHUS TPy3a Ha Bally C TPCHUEM.
HabGnronenune nBrkeHus Tel

B MHEPILUATBHBIX U HEMHEPIUATHHBIX
CUCTEMaxX OTCUETa, HAIPUMED, KAaUCHHS
JBYX IIJIMHIPOB WK IIAPOB Pa3HOM
MaccChl C OJJMHAKOBBIM YCKOPEHUEM
OTHOCHUTETIHLHO HEMHEPIINATbHOU
CUCTEMBI OTCUETA.

W3ydenne neHTpoOEKHBIX MEXaHU3MOB.
CpaBHeHUe CUJI TPEHUS TTOKOsI, KaueHUSI
Y CKOJIB)KCHHSI.
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Y TEXHOJIOTMYECKUE MTPOLIECCHI: Pemrenne pacu€rHbIxX 3a/1a4 ¢ IBHO
ITOJILINITHAKY, IBU)KCHHE 3aJIaHHOM M HESIBHO 3aJaHHOU
HCKYCCTBEHHBIX CITyTHUKOB (bu3nuecKoi MOAEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYIT KHHEMATHUKHU U THHAMUKH.
Pemenne kauecTBeHHBIX 3a/1a4,
TPeOYIONUX MPUMEHECHHS 3HAHUN

10 KHHEMATHKE W TMHAMHUKE.
OObsicHEeHUE YCTPOMUCTBA U MPUHIIMIIA
JENCTBUS TTOAIIUITHIKOB.

OObsicHEHUE IBMXKEHUSI UCKYCCTBEHHBIX
CIIyTHUKOB.

OmnpeneneHue ycioBUi MPUMEHUMOCTH
Mozenel (PU3NYECKUX TeI U MPOIECCOB
(s1BNEHUI): UHEpLIMAJIbHAS CUCTEMA
OTCY€Ta, MaTepuaIbHas TOYKA,
abCcoMoTHO ynpyras aedopMarus.
BrlinonHenue yueOHbIX 3a1aHUM

Ha aHAJIN3 MEXaHUYECKUX MPOLECCOB
(sSIBJIEHUI) C UCIIOIb30BaHUEM
OCHOBHBIX MOJOKEHUI 1 3aKOHOB
JMHAMUKU: TpU 3aKoHa HproToHa,
MPUHIIMI OTHOCUTENbHOCTH ["anuies,
3aKOH BCEMHUPHOTO TSTOTCHUS.

Pabota B rpymnmax npu o0CykaeHUN
BOIPOCOB MEXIPEIMETHOTO XapaKkTepa
(Hanpumep, o Teme «/[BrxeHue

B [IPUPO/ICH)
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2.3

CraTtuka TBEpIOTO
Tela

AOCOIOTHO TBEPOE TEIO.
[TocrymnarensHOE U BpalaTeabHOE
JBH>KEHUE TBEPAOrO Tesia. MOMEHT
CUJIbI OTHOCUTEJIBHO OCH BPaLLCHHUS.
IIneuyo cunel. CrnoskeHHUE CUII,
MPUJIOKEHHBIX K TBEPJIOMY TEITY.
LlenTp TsixecTH Tena.

Y cnoBust paBHOBECHS TBEPAOTO TeENA.
YcroiiunBoe, HEYCTOMYHBOE,
0e3pazTuYHOe paBHOBECHE.
TexHnueckne ycTpoucTsa u
TEXHOJIOTMYECKUE MPOLIECCHI:
KPOHILTENH, CTPOUTEIbHBIN KpPaH,
peleTyaTbie KOHCTPYKIIUU

[IpoBeneHue nccien0BaHus YCIOBUM
PaBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO
OCb BpallCHUs; KOHCTPYUPOBAHHUE
KPOHIITEWHOB U PaCy€T CUJI YIIPYTOCTH;
M3y4YE€HUE YCTOMYMBOCTH TBEPAOTO TENA,
HMMEIOIIETO TIONIaAb OMOPBI.

Pemenue pacdy€THbIX 3a71a4 C IBHO
3aJITaHHOM U HESABHO 3aJIaHHOH
bu3nYECcKOil MOAETBIO C
HCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopMyIT CTaTUKH.

Pemenue kauecTBEHHBIX 3a/a4,
TPEOYIOIMMX MPUMEHEHUS 3HAHUM

110 CTaTHKE.

OOBsICHEHHE YCTPOMCTBA U MPUHITUIIOB
JEUCTBUSI KPOHILITEWHA, CTPOUTEIILHOT O
KpaHa, pele€T4aTbiX KOHCTPYKIUN.
Onpenenenne yCiaoBU NIPUMEHUMOCTH
Mozene GU3NIecKux Tea: aOCOFOTHO
TBEPHOE TEJIO.

Brimonnenne yaeOHbBIX 3a1aHHMA

Ha aHAJIN3 MEXAHWYECKUX MPOLECCOB
(sIBTIEHUI) C UCIIOIB30BAHUEM
OCHOBHBIX TTOJIOKEHHMI 1 3aKOHOB
CTAaTUKU: YCJIOBUSA PaBHOBECHUS TBEPIOTO
Tena
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2.4

3aKOHBI COXPAHEHHS B
MEXaHUKE

10

NmMnynec MarepruaibHONW TOYKH,
CUCTEMBI MaTepUabHBIX TOUYEK. LIeHTp
MacC CUCTEMBI MAaTEPUAIBHBIX TOYEK.
TeopeMa 0 IBUKEHUU LIEHTpa Macc.
NMnynbe cuitbl 1 U13BMEHEHNUE UMITYJIbCA
Tena.

3aKOH COXpaHEHHS UMITYJIbCA.
PeaktuBHOE IBUXEHUE.

MoMeHT umItysibca MaTEPUAIIBHOU
ToukH. [Ipencrasienne o coxpaneHun
MOMEHTA UMITYJIbCA B [IEHTPAIbHBIX
TTOJISIX.

Pabora cuiibl Ha MajOM U Ha KOHEYHOM
nepemenieHuu. ['paduueckoe
IpEeCTaBJIEHUE PaOOThI CUJIBL.
MoOnIHOCTH CHUIIBI.

Kunernueckast sHeprusi MaTepualibHON
Touku. Teopema 00 U3MeHEHUU
KUHETUYECKOW IHEPTrUU MaTEPUAIbHOU
TOUKHU.

[ToTeHnMaNbHBIE U HEMOTEHIUAIBHBIE
cuibl. [loTeHIManbHas SHEpPrusl.
[loTeHuManbHAs YHEPTHS YIIPYTO
ne(OpMHUPOBAHHON MPY>KUHBI.
[ToTeHManbHAs SJHEPTUS TENA

B OJITHOPOJHOM I'PaBUTALMOHHOM IIOJIE.
[loTeHMabHAs SHEPTUS TENA

[TpoBeneHe KOCBEHHBIX U3MEPECHHIA
UMITyJIbCa TeJla, KHNHETUYECKON U
NOTEHIMAIbHON HEPTUHU Tea,
MOIIIHOCTH CHJIbI; IIPOBE/ICHUE OIBITOB
10 TIPOBEPKE MPEIOKEHHON THITOTE3BI
NIPU W3YYEHUU PAaBHOYCKOPEHHOTO
IPSIMOJIMHENHOTO ABMKEHUS U
B3aMMOJICHCTBUSA TEJ.

Omnpenenenune abCOMOTHBIX U
OTHOCHUTEJBHBIX MOTPEITHOCTEH
U3MEpeHN (PU3NUEeCKUX BEINYUH.
OrneHKa rpaHyl] HOTPELMTHOCTEMN.
[TpoBeneHue S3KCTIEPUMEHTA 110
CPaBHEHUIO N3MEHEHHUS UMITyJIbCa TeJla
C UMITYJIbCOM CHJIbI, U3MEHEHHUS
NOTEHIMAIbHON SHEPTUU MTPY>KUHBI

C paboTOM CUJIBI TPEHUSI.
HccnenoBanre COXpaHEHUsI UMITYJIbCa
IpU YIPYroM B3aMMOJEICTBUM,
COXpaHEHUSs! YHEPTUU MPU CBOOOTHOM
Na/ICHUN.

Omnpenenenne padOThl CHUIIBI TPCHUS
NIpU JBUKCHHUH TEJa MO0 HAKIIOHHON
TUIOCKOCTH.

Hab6monenue u o0bsicHeHUE
PEaKTUBHOTO JIBUYKEHUSI.

Pemenne pacué€THbIX 3a/1a4 C SIBHO
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B I'PABUTALIHOHHOM IT0JIE OHOPOIHOTO
mapa (BHyTpH U BHE I1apa).

Bropast kocmMuueckas CKOpOCTb.

TpeTbs KOCMHUUYECKAsT CKOPOCTb.

CBs13b pabOTHI HEMOTEHITUATIBLHBIX CHUIT

C U3BMEHEHNEM MEXaHUYECKON YHEPruun
CUCTEMBI T€Jl. 3aKOH COXPAaHEHHUS
MEXaHUYECKOU SHEPTUU.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.
YpaBHeHue bepHyIm 1S U1eIbHON
KUJIKOCTHU KaK CJIEJCTBHUE 3aKOHA
COXPAHEHUSI MEXaHUYECKOW YHEPTUU.
TexHuueckre ycTponucTBa u
TEXHOJIOTUYECKHUE MTPOLECCHI: IBUKECHUE
pakKeT, BOOOMET, KONEP, MPYKUHHBIN
MUCTOJIET, TUPOCKOM, (PUTYPHOE KaTaHUE
Ha KOHbKax

3aJaHHOMN 1 HEIBHO 3aJJaHHON
bu3nuecKoi MOJICIBIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U (HOpMYIT MEXaHUKH.

Pelienrie kauecTBEHHBIX 3a/1a4,
TPEOYIOIINX MPUMEHEHHUS 3HAHUM

110 MEXaHUKe.

OObsicHEHNE MPUHIIUIIOB JEHCTBUS
BOJIOMETA, KOIEPA, MIPYKUHHOIO
MUCTOJIeTa, TUPOCKOIIA.

OOBsiCHEHHE IBUKEHUS PAKET,
(buUrypHoro kaTaHusi Ha KOHbKax.
Omnpenenenue yclIoBHil TPUMEHUMOCTH
Mojenel (U3NYEeCKUX TeJ U MPOIECCOB
(sBIEHUI): aOCOMIOTHO YIIPYyroe u
a0COJIIOTHO HEYIIPYTOe CTOJIKHOBCHHUS.
BrlinonHenue yueOHbIX 3a1aHUM

Ha aHaJIU3 MEXaHUYECKUX MPOIIECCOB
(sIBJIEHMIT) C UCIIOJIb30BAHUEM 3aKOHOB
COXpaHEHUS! B MEXaHUKE: 3aKOHbI
COXPaHEHHS UMITYJIbCa U MEXaHUYECKOU
DHEPTUH, CBSA3b PAOOTHI CHIIBI C
M3MEHEHUEM MEXaHWYECKOU SHEPruu
Tena.

Hcnonp3oBanue IT-TexHosorui npu
paboTe ¢ IONOTHUTEIbHBIMU
MCTOYHUKAMU WH(OpMAIUH 10 TeMe,
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UX KPUTUYECKUU aHAIIN3 U OLICHKA
JOCTOBEPHOCTHU

Hroro no pazneny

35

Pasznen 3. MosekyasipHasi pU3NKa ¥ TEPMOAMHAMUKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KHUHETHYECKOU
TEOpUHU

15

OCHOBHBIE TTOJIOKEHUS MOJICKYJISIPHO-
kuHetnueckon Teopun (MKT), ux
onbITHOE 000cHOBaHuE. Jluddy3usi.
bpoyHoBckoe nBukeHHE. XapakTep
JBUKEHUS U B3aUMOJICHCTBUS YaCTHIL
BelecTBa. Moaenu CTpoeHus ra3os,
KUJKOCTEU U TBEPIBIX TEI U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX Mojenen. Macca u
pa3Mepbl MOJIEKYT (aTOMOB).
KommuecTBo BeniecTna.

[Tocrosanas ABoraspo.

TennoBoe paBHoBecue. Temneparypa u
criocoObI e€ u3mepenus. lllkana
temreparyp Llenbcus.

Mopens naeanbHOro rasa

B MOJIEKYJIIPHO-KUHETUYECKON TEOPHU:
YaCTHUIIBI Ta3a JBUKYTCSA XaOTUUYECKU U
HE B3aUMOJEHUCTBYIOT APYT C APYTOM.
['a30BbI€ 3aKOHBI. Y paBHEHHUE
MenneneeBa—Kaneipona. A6comoTHas
TeMmIieparypa (1kajia TeMIiepaTyp
KenbBuHa). 3akon [lanpToHa.

IIpoBeneHue n3MepeHui napameTpoB
rasa, poOBEJACHUE UCCIIEA0BAHUMN
3aBUCUMOCTEN (PU3NYECKUX BETUYHH U
OMBITOB I10 MTPOBEPKE MPEIT0KEHHOM
TUIIOTE3bI IPU U3YYEHUU YCTAHOBIICHUS
TEIJIOBOTO PABHOBECHS U U30IPOLIECCOB
B razax.

Omnpenenenre abCOMOTHBIX U
OTHOCHUTEIIbHBIX MMOTPEIIHOCTEN
u3MepeHn (PU3NIECKUX BEIUYHH.
OueHkKa rpaHyl] TOTPEITHOCTEM.
DKCIepUMEHTAIbHAs ITPOBEPKA
YpaBHEHUS COCTOSIHUS UJI€aTIbHOTO Ta3a.
N3ydeHnue Mojieneit: TBUKEHUS YaCTHII
BEIIECTBA, OPOYHOBCKOT'O JIBHXKECHHUSI.
onbiTa [lITepHa, KpUCTATIMYECKUX
PELIETOK.

Pemienune pacu€THbIX 3a/1a4 ¢ IBHO
3aJaHHOUN M HEIBHO 3aJaHHOMI
bu3nUecKor MOJICIBIO C
MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB H
dbopMyIT MOJIEKYIISIPHOMN (DU3HKH.
Pemienne kauecTBEHHBIX 3a/1a4,
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N3omnpornecchl B n1ealbHOM rase

C ITIOCTOSIHHBIM KOJINYECTBOM BEIIECTBA.
['paduueckoe mpencrapienue
M30IIPOLIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

CBs3b MEXy TaBICHUEM U CPEIHEHN
KUHETUYECKOU SHEPrUueH
NOCTYIATENbHOrO TEMIOBOIO JBUKECHUS
MOJIEKYJI HJI€ATBbHOIO ras3a

(OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-
KUHETUYECKOW TEOPHUU UCATBHOTO
rasa).

CBs13b a0COJIIOTHOM TEMIIEpaTyphI
TEPMOJUHAMUYECKOU CUCTEMBI

CO CpEeIHEN KMHETUYECKON SHEprueu
IIOCTYIIATENBHOIO TEIIOBOTO JIBUKEHUS
€€ YacTHIl.

TexHuyeckre ycTponucTsa u
TEXHOJIOTUYECKHUE MPOLECCHI:
TEPMOMETP, OAPOMETD, MOTYUCHHUE
HaHOMAaTEpUaJIOB

TPEOYIOMINX MPUMEHEHUS 3HAHUM

0 MOJICKYJIIPHOM (hU3HKeE.
OObsicCHEeHHE YCTPONUCTBA U MPUHITUTIA
JIENUCTBUS TepMOMETpa, ObapomeTpa.
OOBbsicHEeHHE MOTyYEHUs
HaHOMAaTEpHUaJoB.

OrnpeneneHne yclioBUil TPUMEHUMOCTH
Mozenel (U3nYecKuX Tea U MPOIECCOB
(sBIIEHMI): MOJIeTIeH ra3a, KUJIKOCTH U
TBEPIOTO (KPUCTAIITUYECKOT0) TEJIa,
UJICAIIBHOTO Ta3a.

Brinonnenue yueOHBIX 3a1aHUI

Ha aHAJIN3 TEIUIOBBIX IPOLIECCOB
(sIBNIEHUIA) C UCTIOIb30BAaHUEM
0oCHOBHBIX nojoxkeHnt MKT u 3akoHOB
MOJIEKYJISIpHON (DU3UKH: CBSI3b JIaBIICHUS
UJICAJIBHOTO Ta3a CO CpeaHEN
KUHETUYECKOW SHEPTUEHN TETIIIOBOTO
JBW)KECHUS U KOHIIEHTpAIMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEILIECTBA
CO CpelHEN KHHETUYECKOU YHEPTUEN
TEIUIOBOT'O ABUKEHUS €r0 YaCTHII,
CBSI3b JABJICHUS WJICATBHOTO ras3a

C KOHIIEHTPALIMEN MOJICKYJ U €r0
TEMIIEpaTypOu, ypaBHEHUE
Menneneea—Kaneitpona
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3.2

TepmonnHamuka.
TennoBele MaIUHbI

20

Tepmonunamuueckas (T/l) cucrema.
3alaHye BHEIIHUX YCJIOBHM

IUISL TEPMOIMHAMUYECKON CHCTEMBI.
BHelHne 1 BHYTpEHHHE ITapaMETPBI.
[TapameTpbl TEPMOAMHAMUAYECKON
CUCTEMBI KaK CpeIHIE 3HAUCHUS
BEJIMYMH, ONMCHIBAIOIINX €€ COCTOSTHUE
Ha MUKPOCKOITMYECKOM YPOBHE.
Hynesoe Hayano TepMOAMHAMUKH.
CamMornpoun3BoIIbHAS pesaKkcanus
TEPMOJIMHAMHYECKONU CUCTEMBI

K TETUIOBOMY PaBHOBECHIO.

Mopnens naeanpHOro rasa

B TEPMOJMHAMHUKE — CHCTEMA
YPABHEHUN: YPABHEHHUE
Menneneesa—Kaneitpona u
BbIpaXEHUE JJI1 BHYTPEHHEH YHEPTUU.
Y cnoBust IPUMEHUMOCTH 3TOW MOJIEIIN:
HU3Kas KOHUEHTpalus YacTUL], BBICOKHE
TeMIeparypsl. BeipaxkeHue

IJIS1 BHYTPEHHEN SHEPTUU
OJTHOATOMHOTI'O UJI€AJIBHOTO ra3a.
KBazucratnyeckue U HECTaTUUECKUE
ITPOLIECCHI.

DnemeHTapHas paboTa

B TEPMOJMHAMUKE. Bprancienue
paboTsI 1o Tpaduky mnpoiecca

N3mepenne ynenbHON TEITOEMKOCTH
Pa3HBIX BEILIECTB, X CPABHEHUE,
MPOBEICHUE UCCIIEOBAaHUMN
3aBUCUMOCTEH (PU3HYECKUX BEIMUUH H
OTIBITOB IO TIPOBEPKE MPETI0KEHHOM
TUTIOTE3bI TIPU U3YYEHUU MPOIECCOB
TeryI000MeHa M ainabaTHOro mpoliecca.
Omnpenenenrie abCOMOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MepeHn (PU3NIECKUX BEIIMYHH.
OneHka rpaHmil MOrpeuIHOCTEN.
N3y4yeHne B3anMOCBSA3U DYHEPTUHU
MEXKMOJICKYJISIPHOTO B3aUMOJICUCTBUS U
TeMIepaTypbl KUTICHUS KUJIKOCTEH.
N3ydeHune TemnoBbIX JBUTATEIIEH

C HMCMOJIb30BAaHUEM KOMIbIOTEPHBIX
MOJICHEH.

HccnenoBanue pa3HbIX CriocoOOB
M3MEHEHUS BHYTPEHHEN YHEPIruHu.
Pemenue pacu€THbIX 3a71a4 C SIBHO
3aIaHHOM U HESIBHO 3aJIaHHOMN
buznyecKoil MOIETBIO

C UCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 (HOpMYI MOJIEKYJISIPHON (DU3UKH

1 TEPMOJIMHAMUKH.

Pemenue kauecTBEHHBIX 3aja4,
TPEOYIOIMX MPUMEHEHUS 3HAHUM
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Ha pV-auarpamme.

Tennonepenaya kak cnocod U3MEHEHUs
BHYTPEHHEHN SHEPIUU
TEPMOJNHAMHUYECKON CUCTEMBI

0e3 coBepiueHust padbotel. KonBekius,
TEIJIONPOBOAHOCTD, U3IYYEHHE.
KomnuectBo Temnorsl. TemioéMKoCcTh
Tena. Y AenbHas U MOJISIpHas
TEIJIOEMKOCTH BEILIECTBA. Y PABHEHUE
Maiiepa. Y nenpHas TeIIoTa CropaHus
ToruiBa. Pacuér KomuyecTBa TEMJIOTHI
pu Teronepenaye. [lonstue

00 amrabaTHOM MpoIiecce.

[TepBbli1 3aKOH TEPMOIMHAMUKH.
Buyrpennss sHeprus. Konuuectso
TEIJIOTHI U paboTa KaKk Mepbl U3BMEHEHUS
BHYTPEHHEHN DHEPIUU
TEPMOJUHAMUYECKON CUCTEMBI.
Bropoi1 3ak0H TepMOAUHAMUKHT

IUIsl PABHOBECHBIX MPOLIECCOB: YEPE3
3aJIaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJIMHAMHYECKONU CUCTEMBI
MPOXOJUT €UHCTBEHHAs aauadara.
AOcomoTHas TeMneparypa.

BTopoii 3aKk0H TEpMOAMHAMUKH

JUIsl HEPAaBHOBECHBIX ITPOLIECCOB:
HEBO3MOXXHO II€pEAATh TEILIOTY

110 MOJIEKYJIIPHON (PU3HKE U
TEPMOJIUHAMHUKE.

OOBsICHEHHE YCTPOMCTBA U MPUHIIUIIA
JICUCTBUS XOJIOAWJILHUKA,
KOHJIUIIMOHEPA, TU3EIIbHOTO U
KapOIOpaTOpPHOTO JBUTATENICH, TAPOBOM
TypOUHBI.

OOBsiCHEHHE TTOJTYYCHUSI CBEPXHU3KHUX
TEMIEPATYP, YTUIIU3AIUN «TEILIIOBBIX)
OTXOJIOB C MCITOJIb30BaHUEM TEIIOBOTO
Hacoca, yTUInM3alu OMOOPraHUudeCKOro
TOIUIMBA ISl BEIPAOOTKU «TETIOBOM» U
AJIEKTPOIHEPIHUH.

Brimonnenue ydeOHBIX 3a1aHUI

Ha aHaAJIM3 TEIUIOBBIX MPOIIECCOB
(SIBNIEHUIA) C UCTIOIb30BAaHUEM
OCHOBHBIX ToJ1okeHuid MKT 1 3aKkoHOB
MOJICKYJISIPHOU (PUBUKU U
TEPMOJIUHAMUKHU: TIEPBBIN 3aKOH
TEPMOJIUHAMUKH, 3aKOH COXPAHEHUS
SHEPIUM B TEILJIOBBIX MPOIECCaX.
Hcnonp3zoBanue IT-rexHonorui

pu padoTe ¢ AOMOIHUTEIbHBIMU
HMCTOYHUKAMU UH(POPMALINH 10 TEME,
UX KPUTUYECKUN aHAIU3 U OIICHKA
JIOCTOBEPHOCTH.

AHanu3 1 oIleHKa MOCJIEACTBUN
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OT 0OoJIee XOI0AHOr0 Tella K 0ojee
HarpeToMy 0e3 KOMIIeHCAII!
(Knaysuyc). HeoOpaTumocTts
MIPUPOJTHBIX MPOIIECCOB.

[TpyuHUMIIBI 1ENCTBUS TEIUIOBBIX MAILIHH.

KITI.

MakcumanbHoe 3HaueHue KIIJI.

[uxn Kapno.

DKOJIOrMYECKHUE aCHEKThI
WCIIOIb30BaHUS TEIJIOBBIX JIBUTATEIICH.
TernnoBoe 3arpsi3HEHUE OKPYKAIOIIEH
CpEIbI.

TexHuyeckue ycTporucTBa u
TEXHOJIOTMYECKHUE MPOLECCHI:
XOJIOAWJIBHUK, KOHJIULIMOHED,
JIM3ETbHBIN U KapOropaTOpHbII
JIBUTATEIM, TapoBasi TypOUHa,
MOJTy4€HUE CBEPXHU3KUX TeMIepaTyp,
YTHJIM3ALHUS] «TETUIOBBIX» OTXO/I0B

C UCITIOJIb30BAHUEM TEIJIOBOTO HACOCA,
yTUIU3aus OMOOPraHUYECKOr O
TOTUTABA JIJIS1 BEIPAOOTKU «TETUIOBOM» H
AJIEKTPOIHEPTUU

WCITOJIb30BAHUS TEIIOBBIX JIBUTATEIICH
Y TETIJIOBOT'O 3arpsA3HEHUS OKPYKAIOIICH
Cpelbl C MO3UIUN HKOJIOTUYECKOMN
0€30MMacHOCTH; MPEACTABICHUM

0 paIMOHAILHOM TTPUPOOIIOIH30BAHUH
(B mpoliecce mMOArOTOBKHA COOOIICHUH,
BBITIOJITHEHUH TPYIITIOBBIX TPOEKTOB)

3.3

ArperarHsie
COCTOSIHUS BEILECTBA.
@Pa30BbIe NTEPEXOABI

14

[TapooOpa3zoBaHue U KOHACHCAIHUS.
Ucnapenune u kunenue. Y qenpHas
TeIJI0Ta mapooOpa3oBaHMUs.
HaceimmieHHbie 1 HEHACHIIIIEHHBIE Taphl.

Habmronenre cBOiCTB HACKIIIIEHHBIX
apoB, MaJbIX AepopMalnid,

MIPOBEICHNE KOCBEHHBIX H3MEPEHUH
yJICJIbHOM TETUIOTHI TUTABJICHUS JIbJIA,
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KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH
U JIaBJICHUS HACBIIIICHHOTO Mapa

OT TeMIEpaTypbl, UX HE3ABUCUMOCTh

0T 00bE€Ma HACHIIIICHHOTO Mapa.
3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS
OT JJABJICHUS B KUIKOCTH.

Bnaxuocts Bo3ayxa. AOGCOIIOTHAS U
OTHOCHUTEJIbHAS BJIQXKHOCTb.

TBépnoe teno. Kpucramnmueckue u
amopdHbIe Tena. AHU30TPOIHS CBOICTB
KpuctayuoB. [InaBnenne n
KpUCTaIM3aius. Y AelibHas TemioTa
riaBnieHus. CyOoaumanusi.
Hedbopmariuu TBEPAOTO Tema.
Pactsxenue u cxxatue. Casur. Moyib
HOnra. [Ipenen ynpyrux aedopmaimii.
TeruioBoe paclIMpeHue KUIKOCTEU U
TBEPABIX T€J, 00BEMHOE U IMHEHHOE
paciipeHue. AHrapMOHU3M TEIIOBbIX
KoJie0aHMI YacTHI] BEIIECTBA KaK
MPUYKMHA TEIUIOBOTO PACUIMPEHHUS TEIl
(Ha KaUECTBEHHOM YpPOBHE).
[IpeoGpazoBaHue sHEPrun B (Pa3zoBbIX
nepexoaax.

VYpaBHeHuUE TemI0BOro 6anaHca.
[ToBEpXHOCTHOE HATSIKEHHUE.
Koaddumment noBepxHocTHOTO

aOCOJIFOTHOM BJIAKHOCTH BO3/yXa,
Kod(puIreHTa MOBEPXHOCTHOTO
HaTsDKeHus1, Moayins FOura.

N3yueHne 3akOHOMEpPHOCTEN UcCHapeHus
Y KATICHUS JKUJIKOCTEH, B TOM YHCJIC
KHUTICHUS TIPH TOHWKCHHOM JIaBJICHUH,
HarpeBaHus U IJIABJICHUS
KPUCTAJTHYECKOTO BELIECTBA,
KaIMWUTSIPHBIX SBICHHUM, CMAauUBaHUSI.
[IpoBeneHne OMBITOB C MBUTLHBIMU
TUIEHKAMU.

HccaenoBanue Moaenu
HEHBIOTOHOBCKOM KUIKOCTH.

Pemienne pacuéTHbIX 3a/1a4 C SIBHO
3aJaHHON U HESIBHO 3aJlaHHOU
bu3nuecKoi MOCIBIO

C MCTIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
1 (HopMyI MOJIEKYJISIPHON (DU3UKU U
TEPMOJIMHAMHUKHU.

Pelienne kauecTBeHHBIX 3a/1a4,
TpeOYIONUX MPUMEHECHHSI 3HAHUN

10 MOJIEKYJIAPHOU (pU3nKe U
TEPMOIUHAMHUKE.

OOBsICHEHNE OCHOBHBIX TTPHHITUIIOB
CTPOCHUS KUIKUX KPUCTAILIOB,
MOJIYY€HUSI COBPEMEHHBIX MaTepUaJIoB.
OmnpeneneHue ycaoBUi MPUMEHUMOCTH
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HaTspkeHUs. KanusuisipHele sBICHHUS.
JlaBiieHnE 1101 UCKPUBIIEHHOMN
ITIOBEPXHOCTBIO KUJIKOCTH.

®opmyina Jlamnaca.

TexHuyeckre ycTponucTBsa u
TEXHOJIOTUYECKHUE TIPOLIECCHI: JKUJIKUE
KPUCTAJUIbI, COBPEMEHHbBIE MaTEpUAJIbI

Mozener GU3NIeCKUX Tea U MPOLIECCOB
(sBHIEHUI): MOJIeIeH Ta3a, KUJIKOCTH U
TBEPAOrO (KPUCTAIIIMYECKOT0) TEJIa,
UJI€aIbHOTO Tra3a.

BrlinonHenue yueOHbIX 3a/1aHHM

Ha aHAJIN3 TETUIOBBIX MPOLIECCOB
(sSIBJIEHUI) C UCIIOIb30BaHUEM
OoCcHOBHBIX nojoxkeHuit MKT u 3akoHOB
MOJICKYJISIpHOU (PU3UKH U
TEPMOJAMHAMUKU: CBSI3b JaBICHUS
MJICATIBHOTO Ta3a ¢ KOHIIEHTpauuen
MOJIEKYJI U €70 TEMIIEPATYPOH,
ypaBHeHHe MenaeneeBa—Kiamneiipona,
MEPBbII 3aKOH TEPMOJANHAMUKHU.
Pabota B rpymnmax npu o0CyXaeHun
BOIIPOCOB MEXITPEAMETHOIO Xapakrepa
(Hanmpumep, no Teme « TermmooOMeH

B YKUBOU MPUPOJIE»)

Hroro 1o pazneny 49
Pa3znen 4. diekrponmHaMuKka
4.1 | Dnexktpuyeckoe nojue 24 DnexTpu3anuus Tl U €€ NpOosiBJICHUS. [IpoBenieHrEe KOCBEHHBIX U3MEPEHUN U

DnekTpuueckuid 3apsia. J(Ba Buaa
AIEKTPUYECKUX 3apsanoB. [IpoBogHUKH,
JTUAJICKTPUKHU U TTOJTYITPOBOTHUKH.
DIIeMEeHTapHBIN JICKTPUUECKUHN 3apsi/I.
3aK0H COXpaHEHMS JICKTPUISCKOTO
3apsija.

OIBITOB MO MTPOBEPKE MPEIT0KEHHON
TUIIOTE3bI IPU U3YYEHHUH
B3aMMOJICHCTBUS 3apSDKCHHBIX TEll,
3apsaa KOHAEeHcaTropa,
NIOCJIEA0BATEILHOIO COEAMHEHUS
KOHJICHCAaTOPOB.
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BzanmoperictBue 3apsaoB.

Toueunsle 3apsanbl. 3akoH Kynona.
Dnektpuueckoe noie. Ero neiicteue

Ha AJIIEKTPUUYECKUE 3aPSbI.
Hanpsok€HHOCTB 3IEKTPUYECKOT O TTOJIA.
[TpoGHeIit 3apsia. Jlunuun
HaIPSKEHHOCTHU AJIEKTPUYECKOTO MOJIA.
OnHOPOOHOE IIEKTPUYECKOE TTOJIE.
[TorennmanbHOCTH
AJIEKTPOCTATUYECKOrO 1oJisi. Pa3HoCTh
MOTEHIIUAJIOB U HAIPSKEHHUE.
[TorennmaneHas 3HEprus 3apana

B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUuMaI 3EKTPOCTATUYECKOTO TOJIA.
CBs13b HANIPSIKEHHOCTH TMOJISI U PA3HOCTHU
NOTEHIMAJIOB JJI 3JIEKTPOCTATUYECKOTO
noJist (Kak OJJHOPOHOTO, TaK U
HEOJHOPOJIHOIO).

[IpuHUIMT Cyniepno3uiuu
AIEKTPUYECKUX TOJEH.

[Tone Toueunoro 3apsiaa. Ilosme
paBHOMEPHO 3apsiKeHHOM cdepsl. [lome
PaBHOMEPHO 3apSKEHHOT'0 IO 00BEMY
mapa. [lone paBHOMEPHO 3apsIKEHHOM
OeckoHEeUHOM TIocKocTU. KapTuHsl
JIMHUM HANPSDKEHHOCTH ITUX TTOJIEN U
AKBUIIOTEHIUAIbHBIX TOBEPXHOCTEM.

Omnpenenenne abCONIOTHBIX U
OTHOCHUTEIIbHBIX MMOTPEIIHOCTEN
u3MepeHni (PU3NIECKUX BEIUYHH.
OueHKa rpaHyl] TOTPEITHOCTEM.
HaGmronenue npeBpanieHus SJHepruu
3apSKEHHOT 0 KOHJEHCATOpa B SHEPTHUIO
W3JIy4€HUsI CBETOANOAA, UCCIEA0BAHUE
paspsna KOHAEHCATOPA Yepe3 pe3UCTOP.
N3yuenue 3aBUCUMOCTH
DJIEKTPOEMKOCTH ILIOCKOT O
KOHJIEHCATOpa OT IJIOLIAAH IIACTHUH,
PAcCCTOSIHUSI MEXy HUMU U
JTUBJIEKTPUYECKON MPOHUILIAEMOCTH.
N3yueHue KapTUH JIMHUI
HaIpsSKEHHOCTU AJIEKTPUUYECKOTO TOJIS
TOYEHHOTO 3apsia, PABHOMEPHO
3apsKEHHOMN cepbl, PABHOMEPHO
3apsSKEHHOr0 0 00BbEMY 11apa,
PaBHOMEPHO 3apsHKEHHON OECKOHEUHOMN
IJIOCKOCTHU Y SKBUIIOTEHIIMAIBHBIX
ITIOBEPXHOCTEM.

Pemrenne pacu€THbIX 3a/1a4 C SIBHO
3aJaHHOUN M HEIBHO 3aJaHHOMI
(bU3UYECKON MOJIETIBIO C
MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB H
bopMyIT SIIEKTPOCTATUKH.

Penienne kauecTBEHHBIX 3a/1a4,
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[IpOBOJHUKH B 3JIEKTPOCTATHYECKOM
oJie. Y CIIOBUE paBHOBECUS 3apsI0B.
JIMBIEKTPUKH B JIEKTPOCTATUYECKOM
nosne. Juanekrpuyeckas
MPOHHUIIAEMOCTh BEIIECTBA.
Konnencarop. DnekTpoéMKOCTh
KOHJIEHCATOPa. DIEKTPOEMKOCTh
IJIOCKOT O KOHJIEHCATOPA.
[TapannensHOE COeNMHEHNE
KoHJeHcaTopoB. [lociienoBaTenbHOE
COEIMHEHNE KOHJIEHCATOPOB.

OHeprus 3apsLKEHHOT0 KOHJIEHCATopA.

JIBU>KEeHUE 3apsHKEHHOM YaCTHULIBI

B OJTHOPOJTHOM 3JIEKTPUUYECKOM IOJIE.
TexHuueckne ycTporucTBa u
TEXHOJIOTUYECKUE MPOLIECCHI:
3JIEKTPOCKOII, SJIEKTPOMETD,
AJIEKTpOCTaTUYECKas 3alInTa,
3a3eMJICHHE JICKTPOIIPHUOOPOB,
KOHJICHCATOPBI, TEHEPATOP

Ban ne I'paada

TPEOYIOMINX MPUMEHEHUS 3HAHUI

IO JIEKTPOCTATHKE.

OObsicCHEHHE YCTPONCTBA U

MPUHITUTIA JEUCTBUS IJIEKTPOCKONA,
AJIEKTPOMETpPA, KOHJIEHCATOPOB,
reHeparopa Ban ne I'paada.
OOBsicHeHHE padOThI
ANEKTPOCTATUUECKOM 3alIUTHI,
3a3eMJICHHS DJIEKTPOTIPUOOPOB.
Omnpezenenue yCIOBU TPUMEHUMOCTH
Mojeniel (M3MIECKUX TeJ: TOUCUHBIHN
3apsijl, OAHOPOJHOE IEKTPUYECKOE
ToJIe.

Brimonnenue ydeOHBIX 3a1aHUI

Ha aHaJIu3 JIEKTPUUECKUX ITPOLIECCOB
(SIBNIEHUIA) C UCTIOIb30BAaHUEM
OCHOBHBIX IMOJIOKCHUHN 1 3aKOHOB
AJICKTPOJAMHAMUKY: 3aKOH COXPaHEHUS
AJEKTPUYECKOTo 3aps/a, 3akoH Kyiona,
MOTEHIIMAILHOCTh
AIEKTPOCTATUYECKOTO MOJIs, IPUHIIUIT
CYHEPIO3ULIUH DJICKTPUUECKUX TTOJICH.
Hcnonp3oBanue [T-TexHomorui

pu padoTe ¢ AOMOIHUTEIbHBIMU
UCTOYHUKAMU UH(OpMAIUU 10 TeME,
X KPUTHYECKUM aHAIU3 U OLICHKA
JIOCTOBEPHOCTH
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4.2

IlocTosHHBIIHI
AJIEKTPUYECKUI TOK

24

Cwua Toka. [TocTOIHHBIN TOK.
VY ciioBus CyliecTBOBaHUS MOCTOSHHOTO

QJICKTPUICCKOI'O TOKaA. HcTtouHuku TOKa.

Hanpsixenne U u DJ1C &.

3akoH OMa 1J1s yyacTKa L.
DIIEKTPUUECKOE COMPOTUBIICHHE.
3aBUCHUMOCTb CONIPOTUBIICHHS
OJTHOPOJTHOT'O MPOBOJHUKA OT €0
JUIMHBI U TUIOIIAU TOIEPEUHOTO
cedyeHus. Y IeJIbHOE COMPOTUBIICHHUE
BEILIECTBA.

[TocnenoBarenpHOE, NapaIEILHOE,
CMEIIAHHOE COEMHEHNE MPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX
nenei. [Ipasuna Kupxroda.

Pabota snexTpudeckoro Toka.
3akoH J[xoynsa-Jlenna.

MOITHOCTB ANEKTPUIECKOTO TOKA.
TeroBast MOITHOCTb, BbLAEIIEMAS
Ha PE3UCTOPE.

OJ1C v BHyTpeHHEE COPOTUBIICHUE
MCTOYHUKA TOKa. 3akoH OMa

JUTS1 TIOJIHOM (3aMKHYTOM )
BJIEKTPUYECKON 1enu. MOIIHOCTh

HCTOYHHKA TOKaA. KOpOTKOG 3aMBbIKaHHC.

KOHI[CHC&TOp B I CIIN ITOCTOAHHOI'O
TOKa.

[IpoBeneHne NpsAMbIX U3MEPEHUMN CHJIBI
TOKA U HAIPSHKEHUS, KOCBEHHBIX
MU3MEPEHUH yJIEIbBHOTO COMPOTUBIICHHUS,
OJIC 1 BHYTpEHHETO CONMPOTUBIICHUS
HMCTOYHHKA TOKA, IPOBEICHUE
HUCCIICJOBAaHUM 3aBUCUMOCTEN
(bu3MUEeCKUX BETUYUH U OIBITOB

10 IPOBEPKE MPEMIOKEHHON TUITOTE3I
MIPU U3YYEHUU LIETIeH TOCTOSHHOTO
TOKa.

Omnpenenerre aOCOMIOTHBIX U
OTHOCHUTEIIbHBIX MOTPEITHOCTEN
u3MepeHnui PU3NIECKUX BEIUYHH.
OueHkKa rpaHyl] HOTPEITHOCTEM.
N3y4yeHne KOpOTKOro 3aMbIKaHUS
rajbBaHUYECKOr0O JIEMEHTA U OLIEHKA
BHYTPEHHET'O COMPOTUBIICHUS.
Pemenune pacu€THBIX 3a71a4 C SIBHO
3aJITaHHOM U HESABHO 3aJIaHHOH
bu3nuecKoi MOAEIbIO

C UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GopMYJ MOCTOSTHHOTO TOKA.
Pemenne xauecTBEHHBIX 3a7a4,
TPeOYIONIUX MPUMEHEHUS 3HAHUHN U
3aKOHOB ITIOCTOSIHHOT' O TOKA.
OObsicCHEHHE YCTPONUCTBA U MPUHITUTIA
JIEUCTBUS aMIIEpMETPa, BOJILTMETPA,
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TexHnueckne ycTpoucTsa u
TEXHOJIOTUYECKUE IIPOLIECCHI:
aMIIEpMETp, BOJILTMETP, PEOCTAT,
CYETYMK DIICKTPUUECKON IHEPTUU

peocrara, CYETUMKA DIIEKTPUIECKOU
DHEPIUU.

Brimonnenue ydeOHBIX 3a1aHUI

Ha aHAJIA3 JIEKTPUYECKUX IPOLECCOB
(SIBJIEHMIT) C UCTIOJI30BAHUEM
OCHOBHBIX MOJOXEHUN U 3aKOHOB
IIEKTPOAVHAMUKH: 3aKOHbI OMa

JUISl y4acTKa LENU U Ui 3aMKHYTOU
ANIEKTPUYECKON LENU, 3aKOH
[xoyns—Jlenua.

PaGora B rpymnmnax npu o0CyKIeHUH
BOINPOCOB MEXIPEIMETHOIO XapaKTepa
(Harpumep, 1o TeMe «DIEKTPUUECKUE
SIBIICHUS B TIPUPOJIE» )

4.3

Toku B pa3InyHbIX
cpenax

DJIeKTpUYECKas MPOBOAUMOCTD
Pa3IMYHBIX BEUIECTB. DJIEKTPOHHAs
MIPOBOJIUMOCTh TBEPABIX METAJIIIOB.
3aBUCUMOCTh COMPOTUBIICHUS] METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.
DJIEKTPUYECKUN TOK B BAKyyMeE.
CBoliCTBa NEKTPOHHBIX ITYYKOB.
[TonynpoBoguuku. CoOCTBEHHAS U
MPUMECHAs! TPOBOANMOCTD
MOJIYyNPOBOAHUKOB. CBOKCTBA
p-n-nepexoaa. [TonynpoBOgHUKOBBIE
puOOPBI.

DJIEKTPUYECKUN TOK B JIEKTPOJIUTAX.

[IpoBeneHrne KOCBEHHBIX U3MEPEHHUM U
VCCIIEIOBAaHUN 3aBUCUMOCTEN

MeXy (pU3MUEeCKUMH BeTHUMHAMHU
IIPY U3YYEHUU MTPOLIECCOB IIPOTEKAHMS
AIIEKTPUYECKOIO TOKA B METAJUIAX,
IIEKTPOJIUTAX U NOJYIIPOBOAHUKAX.
Omnpenenenue aOCONOTHBIX U
OTHOCUTEJIBHBIX IIOTPEIIHOCTEN
U3MepeHn (PU3NUECKUX BEIINYHUH.
OrneHKa rpaHyl] HOTPELMTHOCTEMN.
HaGmonenue 3nekTpoiin3a, u3yuyeHue u
00BSCHEHHE MMPOBOJIUMOCTH
AJIEKTPOJIUTOB, DKCIIEPUMEHTAILHOE
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DIIEKTPOIUTHYECKAS JUCCOLIUALINS.
OnekTponus. 3akonsl Dapanes

JUTS JIEKTPOJIN3a.

DJIEKTPUYECKUN TOK B Ta3ax.
CaMocTosITeNbHBIN 1
HECAMOCTOSTEJIbHBIN pa3psii.
PaznuuHblie TUIIBI CAMOCTOATEIBHOT O
pazpsana. Momuus. [Liazma.
TexHnueckne ycTpoucTsa u
MPAKTUYECKOE TPUMEHEHHE:
razopa3psiIHbIE JaMIIbl, JJIEKTPOHHO-
JTy4yeBas TpyOKa, MOJyNPOBOJTHUKOBBIE
pUOOPBL: U0, TPAH3UCTOP,
dboToMOa, CBETOANO/, TaIbBAHHKA,
padbuHUpOBaHUE MEH, BHITJIABKA
ATIOMHHUS, 3JIEKTPOHHAS MUKPOCKOIHUS

U3Y4YEHHUE 3aKOHOB AJIEKTPOIHN3a
dapanes.

CHsiTHE BOIBT-aMIIEPHOI
XapaKTePUCTUKH THOA.

CpaBHeHHE TTPOBOJIMMOCTH METAJIIOB

U TIOJTYTIPOBOTHUKOB.

N3ydenune UCKpoBOIo paspsia

Y IPOBOIMMOCTH BO3/1yXa.

Pemienune pacu€THbIX 3a/1a4 ¢ IBHO
3aJIaHHOM U HESIBHO 3aJIaHHOUN
bu3nYeCcKoil MOIETBIO C
HCII0JIb30BAHUEM 3aKOHOMEPHOCTEMN
MOCTOSIHHOTO TOKA B Pa3JIMYHBIX CpeAax.
Pemienne kauecTBEHHBIX 3a/1a4,
TPEOYIOIMX MPUMEHEHUS
3aKOHOMEPHOCTEN MOCTOSIHHOTO TOKa

B Pa3JIMYHBIX Cpejiax.

OOBsiCHEHHE YCTPOMCTBA U MPUHIIUIIA
JENUCTBUS ra30pa3psIHbIX JIAMIL,
ANEKTPOHHO-JIy4€BOU TPYOKH,
MOJIYITPOBOJAHUKOBBIX TPUOOPOB: 11O0AA,
TpaH3UCTOPa, (OTOANOA, CBETOIUO/A.
OOBsICHEHHE CYTH IIPOLIECCOB:
raJIbBaHUKHU, paUHUPOBAHKS MEH,
BBITUIABKU ATFOMUHUS, SJICKTPOHHOMN
MHUKPOCKOITNHU

Hroro no pazneny
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Paszneun S. ®usnyecKkuil IPaKTUKYM

5.1 | ®uznueckuii 16 CniocoObI n3MepeHust GU3nIeCKux [IpoBeneHrne KOCBEHHBIX U3MEPEHUH,
MIPaKTUKYM BEJIMYVH C UCTOJb30BaHUEM VCCIIENOBAHUN 3aBUCHUMOCTEN

aHaJIOTOBBIX U LU(POBBIX ($u3nyecKux BEIMYUH, TPOBEPKaA
M3MEPHUTEIbHBIX MPUOOPOB U IPEIIOKEHHBIX TUIIOTE3
KOMITBIOTEPHBIX TaTYNKOBBIX CUCTEM. (BBIOOp U3 paboT, ONMHUCAHHBIX
AOGCOIOTHBIE M OTHOCUTEIbHBIE B TEMAaTUYECKUX pa3/iesiax
HOrPEUTHOCTH U3MEPEHUN PU3NUECKUX | «YUEHUYECKUM IKCIIEPUMEHT,
BesninuuH. OLleHKa IpaHull 1abopaTopHbI€ Pa0OTHI, IPAKTUKYM))
MOrPENTHOCTEU

Hroro 1o pazneny 16

Pe3epBHOE Bpems 10

OBUIEE KOJIMYECTBO 170

YACOB 110 ITPOI'PAMME
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11 KJIACC
HanmenoBanue
Ne KonmaecTBo OCHOBHBIE BUJIBI JICITEIbHOCTH
pa3nesoB U TEM [IporpammHoOe conepxaHue
n/m 4acoB oOy4aromuxcs

y4eOHOI0 IIpeIMeTa

Paznen 1. DaekrponuHaMuka

1.1 MarsuTHOE 110J1€

14

B3anmopericTBre nOoCTOSTHHBIX
MarHuTOB U MPOBOJHUKOB C TOKOM.
MarunutHoe nosie. BeKTop MarHuTHOM
uHayKuud. [IpyHomn cynepno3unun
MAarHUTHBIX NOJIEH. JIMHUY MarHUTHOU
WH]TYKIIAH.

MarauTHOE MoJje MPOBOJHUKA C TOKOM
(TIpstMOTO TTPOBOTHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Opcrena.
Cuna Amniepa, €€ HanpaBJIEHUE U
MOJYJIb.

Cuna JlopeHniia, e€ HanpaBJeHUE U
MOAYJIb. [[BH>KEHME 3apsyKEHHOU
YacTULBI B OAHOPOJHOM MarHUTHOM
nosie. Pabora cunel Jlopenia.
MarHuTtHoe€ 1ojie B BEUIECTBE.
deppoMarHeTukKu, rnapa-

Y TMaMarHeTUKHU.

TexHnueckne ycTpoucTBa u
TEXHOJIOTMYECKUE MPOLIECCHI:
MIPUMEHEHUE TTOCTOSIHHBIX MAarHUTOB,

IIpoBeneHre KOCBEHHBIX U3MEPEHUI
cuibl AMIiepa, MpOBEACHUE
UCCIIEI0BAHUS 3aBUCUMOCTEN MEXAY
($u3NYECKUMHU BEIMUYMHAMU U OIIBITOB
10 IIPOBEPKE MPEI0KEHHON TUIIOTE3bI
IIPU U3yYEHUU JEHUCTBUS MOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM,
B3aMMOJICHCTBUS MPOBOIHHUKA

C MarHUTHBIM TOJIEM.

Omnpenenenne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX TIOTPEIIHOCTEN
M3MEpEeHUI (PU3NUECKUX BEIUYHUH.
OneHka rpaHui] HOrpeIHOCTEM.
HccnenoBanne MarHUTHOTO HOJIS
IIOCTOSIHHBIX MarHUTOB, CBOMCTB
(beppOMarHeTHKOB.

Omnpenenenue ycaoBU IPUMEHUMOCTH
MO/IEJIM OJTHOPOAHOTO MAarHUTHOTO
TOJIS.

OnpeneneHue HanpaBIeHUsS HHAYKIIUH
MarHUTHOTO MOJIsl IPOBOAHUKA C TOKOM,
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AJIEKTPOMArHuTOB, TECTEP-MYIbTUMETP,
ANEKTpoBUTaTENb SIKOOHU, YCKOPUTEIH
AJIEMEHTApPHBIX YaCTHUIL

cuibl Amnepa u cuibl JlopeHna.
N3yuenue kapTUHbI JIMHUN WHAYKIUH
MAarHUTHOTO MOJIS TOJIOCOBOTO U
ITOAKOBOOOPA3HOTO TMTOCTOSHHBIX
MAarHMUTOB, IJTMHHOTO MPSMOTO
MPOBOAHUKA, 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOIHUKA, KATYIIIKUA C TOKOM.
OOBsiCHEHHE B3aMMOJICHCTBHUSA JIBYX
MIPOBOJIHUKOB C TOKOM, JICUCTBUS CUJIBI
JlopeH1ia Ha MOHBI JIEKTPOJIUTA.
HaOmonenue nBryKeHUS myvKa
3JIEKTPOHOB B MAarHUTHOM TIOJIE.
N3ydyeHune npuHOMIIA 1EHCTBUS
AIEKTPOUZMEPUTETHLHOTO MprUOopa
MAarHUTO3JIEKTPUUECKOU CUCTEMBI.
Pemienne pacu€THbIX 337124 C SIBHO
3aJlTaHHOM U HESIBHO 3aJIaHHOM
(huzuYecKor MOJIEIbIO

C UCIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB H

dhopmyit o Teme «MarHuTHOE ToJIey.
Pemenue kauecTBEHHBIX 3a/1a4,
TpeOYIONIUX NPUMEHEHUS 3HAHUI

o TeMe «MarauTHoe MmoJje».
OOBsicHEeHHE YCTPOMCTBA U IPUHITUIIA
JIEVCTBUSA 3JIEKTPOMAarHuTOB, TECTEPA-
MYJbTUMETPA, SJICKTPOJBUTATEIS
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SlkoOu, yckopuTenei 31eMeHTapHbIX
YaCTHII.

OObsicHEeHUE TPUMEHEHUS TTOCTOSTHHBIX
MarHuTOB

1.2

DNeKTpOMarHuTHast
WHIYKIAS

13

SIBiIeHUE PIEKTPOMArHUTHOW UHIYKIIUU.
IToTrok BekTOpa MarHUTHOM UHIYKLIUH.
OJ1C unaykuuu. 3akoH
AJeKTpOMarHuTHoi uuaykuuu dapanes.
Buxpeoe anekrpuueckoe nosne. Toku
dyko.

OJIC nHayKUIUHA B TPOBOJHUKE,
JBHOKYILIEMCS B OTHOPOJTHOM
MarHuTHOM MOJIE.

IIpaBuiio Jlenna.

NunyktuBHOCTH. Karymika
WHAYKTUBHOCTH B LIENU IMOCTOSHHOTO
Toka. SIBnenue camounaykiuu. 3JC
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KaTyIIKU

C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHu4eckue yCTpoucTBa u
TEXHOJIOTMYECKUE MPOLIECCHI:
WHAYKIMOHHAS 1€4b, COJICHOU, 3aIlINTa
OT JJICKTPU3ALAM TEN IPU JBUKEHUH

B MarHUTHOM TT0JI€ 3EMJIU

[IpoBenenue uccaenoBanus
3aBUCUMOCTEH (PU3HUECKUX BEIIMYHH H
OTBITOB IO MPOBEPKE MPET0KEHHOM
TUIIOTE3bI IPU U3YUYEHUH SIBJICHUS
AJIEKTPOMArHUTHON WHYKIIUH.
OrnpeeneHre HHIYKIMU BUXPEBOTO
MarHUTHOT'O MOJIA.

Onpenenenne abCOMIOTHBIX U
OTHOCUTEJIbHBIX MOTPEIIHOCTEH
n3MepeHui (PU3NUEeCKuX BEIUYUH.
OrueHka rpaHuI] MOrPeIIHOCTEN.
DKCNEePUMEHTAIbHOE U3YUYECHHUE MPaBUJIa
Jlenna.

HccnenoBanue siBJIEHUSI CAMOUHIYKIUU,
3aBucuMocTu I /]C caMOMHIYKIIMHU OT
CKOPOCTH U3MEHEHHSI CHJIbI TOKA B IICTIH.
N3ydyenne nageHus Maraura

B aJIIOMUHUEBON (MEIHON) TpyOe.
COopka MOJIE I JIEKTPOMArHUTHOTO
reHeparopa.

Pemienne pacu€THbIX 337124 C SIBHO
3aJaHHOM U HEABHO 3aJaHHOU
(bU3HYECKON MOJIENbIO
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C MCIOJb30BAHUEM OCHOBHBIX 3aKOHOB H
bopmyI1 o Teme «DIEeKTPOMarHUTHAs
WHYKLUSD).

Pemenne kauecTBEHHBIX 3a/1a4,
TpeOYIOLUX MPUMEHEHUS 3HAHUN

10 TEME «DJIEKTPOMAarHuTHAsI
UHIYKIWS.

OOBbscHEHNE OCHOBHBIX ITPUHIIUIIOB
NENCTBHS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTMYECKHUX MPOLECCOB, TAKUX
KaK: MHIYKI[MOHHAS [I€Yb, COJICHOU,
3aIUTa OT 3JEKTPU3ALNH TEI

IIPYU IBM>KEHUM B MArHUTHOM I10JIE
3eMIIH.

PaGota B rpymmax npu 00CyXIeHUU
BOIIPOCOB MEXITPEAMETHOIO XapaKTepa
(Hanpumep, Mo TeMe
«INEKTPOMArHUTHBIE SIBJICHUS

B IIPUPOIE»)

Hroro 1o pazneny 27

Paznen 2. KosteOanus ¥ BOJIHBI

2.1 Mexannueckue 10 KonebarenpHas cucrema. IIpoBeneHne KOCBEHHBIX U3MEPEHUN,
KoseOaHus CBo0OOIHEIE KOI€OaHUS. HCCIeOBaHUS 3aBUCUMOCTEN MEXKTY

["apMonunyeckue kojaeOanus.
Kunemarnueckoe u JuHaMHYECKOE
onucaHue. JHEPreTUUECKOe OMUCAHUE
(3aKOH COXpaHEHHSI MEXaHNUYECKOU

(U3HMYECKUMU BETUYMHAMU U OIBITOB
I10 IIPOBEPKE MPEATI0KEHHOU THIIOTE3bI
MIPU U3y4EHUHU KOJICOAHU HUTSHOTO U
MPY>KUHHOT'O MASITHUKOB,
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sHepruu). BelBoa TMHAMUYECKOTO
OINMCAHMS TAPMOHUYECKUX KOJICOaHM I
U3 UX YHEPreTUYECKOro U
KMHEMATHYECKOTO OMUCAHUS.
AMmutyna u ¢aza konedanuii. CBs3b
aMIUTUTYIbl KOJIEOAHUM UCXOTHOM
BEJIMYMHBI C aMIUTUTYAaMu KosieOaHu
€€ CKOPOCTH U YCKOPEHMUS.

[lepuon u wactora KoeOaHMiA.
[lepron Manpix cBOOOTHBIX KOJIEOAHUN
MaTeMaTu4ecKoro MasatHuka. Ilepuon
CBOOOAHBIX KOJIEOaHU MPYKUHHOTO
MasITHUKA.

[TonsiTe 0 3aTyXarImUX KOJIeOaHUSIX.
Breinyxxnennbie konebanus. Pesonanc.
Pe3onancnHas kpuBas. BnusiHue
3aTyXaHUs Ha BUJI PE30HAHCHOU KPUBOM.
ABTOKOJIE0aHMS.

TexHu4eckue yCTpoucTBa u
TEXHOJIOTMYECKHUE MPOLECCHI:
METPOHOM, Yachl, KaY€JH, My3bIKaJIbHbIE
MHCTPYMEHTHI, cericMorpad

BBIHYK/ICHHBIX U 3aTyXaroIINX
MEXaHUYECKUX KOJIeOaHU.
Omnpenenenne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEITHOCTEH
M3MepeHui PU3NUecKuX BEITUYMH.
OrnieHka rpaHull MOrPEITHOCTEN.
Ha6mroieHre He3aBUCUMOCTH TTeprojia
MaJIbIX KoJieO0aHUM rpy3a Ha HUTH

OT aMIUTUTY/IbI.

DKCIepUMEHTaJIbHAs TPOBEPKA 3aKOHA
COXpaHEHHUSI IHEPTUM NPU KOJICOAHUSIX
rpy3a Ha MpPY>KUHE.

Hab6monenne pe3onanca.

Ornpenenenue yCIoBUM NIPUMEHUMOCTH
MOJIeNId MaTEMaTUYeCKOTro MasiTHUKa U
WJIC€JIbHOTO MIPY>KUHHOTO MasITHUKA.
Pemenune pacu€THbIX 3a71a4 € SIBHO
3aJlTaHHOM U HESIBHO 3aJIaHHOM
(hu3uYeCKOr MOJIEIIbIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «MexaHndecKue
KOJICOQHUST».

Pemenne kauecTBEHHBIX 3a7a4,
TpeOyIONIUX NPUMEHEHUS 3HAHU I

1o TeMe «MexaHndeckue KoaeOaHus.
OOBsICHEHHE YCTPOMCTBA U MPUHITUTIA
JIEVCTBUS METPOHOMA, YaCOB, KayelleH,
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MY3BIKAJIbHBIX HHCTPYMEHTOB,
ceiicmorpada.

HUcnonn3oBanue IT-TexHomorui

pu paboTe ¢ JOMOJHUTEILHBIMH
HMCTOYHUKaMU UHGPOPMAITUH IO TEME, UX
KPUTUYECKUN aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

2.2

DIEeKTPOMAarHUTHBIE
KoJIcOaHU s

15

Koneb6atenbubiit koHTYp. CBOOOIHBIC
AJIEKTPOMArHUTHBIC KOJICOAHMSI

B NJ1CaJIbHOM KoJieOaTeIIbHOM KOHTYpC.

®opmyna Tomcona. CBsA3b aMIUIUTYIBI
3apsiia KOHAEHCATOpa ¢ aMIUIUTYI0M
CHJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.
3aKOH COXpaHEHUS JHEPTUU

B UJI€AIbHOM KOJIeOaTeIbHOM KOHTYpE.

3aTyXarolue JIEKTPOMArHUTHHIC
KoseOanus. BeiHyX1eHHBIC
3JICKTPOMAarHUTHBIE KOJICOaHUSI.
[lepemenHbIN TOK. MOIIHOCTH
MEPEMEHHOI0 TOKA. AMILUTUTYJHOE U
JECUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
HaIPSHKEHUSI TP pa3IndyHON popme
3aBUCUMOCTH MEPEMEHHOIO TOKA

OT BPEMEHU.

CunyconIanbHbIN TEPEMEHHBIA TOK.
Pesucrop, KonaeHcaTop U Karyuika
WHIYKTUBHOCTH B LIETU

[IpoBenenne KOCBEHHBIX U3MEPEHUN U
UCCJIEN0BaHUs 3aBUCUMOCTEN
(bU3HYECKUX BEIMYUH MIPU U3y4EHUU
AIEKTPOMArHUTHBIX KOJIeOaHUM U 1ieTen
MEPEMEHHOTO TOKA.

Ornpenenenune abCONIOTHBIX U
OTHOCUTEJIbHBIX MOTPEIIHOCTEH
M3MepeHui (PU3NUecKuX BEIUYMH.
OueHka rpaHul] MOrPEeuIHOCTEN.
N3ydenue ycTponcTBa U NpUHLIKANA
JeHCTBUS TpaHCcPopMaTopa.
HaGmronenue 3eKTpoMarHuTHOTO
pe30HaHca.

N3yuyeHnne ocumwimorpaMm
AIEKTPOMArHUTHBIX KOJIEOAHU.
Pemienne pacu€THbIX 337124 C SIBHO
3aJaHHOM U HEIBHO 3aJaHHOU
(u3HYECKO MOJENbIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMyn o Teme «IJIEKTPOMArHUTHbBIE
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CHUHYCOUJIAJIBHOT O MIEPEMEHHOr0 TOKA.
Pe3onanc TokoB. Pe3onaHnc
HANPSKEHUM.

Nneanbubiii Tpanchopmartop.
[IpousBoxacTBoO, niepenayva u
MoTpeOIeHUE IIEKTPUIECKON IHEPTUH.
DKOJIOTUYECKHUE PUCKHU

IIPU IPOU3BOJICTBE AJIEKTPOIHEPTIUH.
Kynbrypa ucnons3oBanus
BJIEKTPOIHEPTUH B MTOBCEAHEBHON
KU3HU.

TexHnueckne ycTpoucTBa u
TEXHOJIOTUYECKUE ITPOLECCHI:
AJIEKTPUYECKUM 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKA, IUHUU
3JIEKTpoIiepeaayd

KOJIeOaHUsD».

Pemenne kauecTBEHHBIX 3a/1a4,
TpeOYIOIUX MPUMEHEHUS 3HAHUN

o TeMe «DJIEKTPOMArHUTHbHIE
KOJIcOaHUsD».

CpaBHEHHE MEXaHUYECKUX U
AIEKTPOMArHUTHBIX KOJIEOAHUI.
OObsicHEeHUE YCTPOMUCTBA U MPUHIIUIIA
JENUCTBUS AIEKTPUUYECKOTO 3BOHKA,
reHeparopa MepEMEHHOr0 TOKA, JINHUN
AJEKTponepeaay.

Onpenenenne yCioBUd IPUMEHUMOCTH
MOJIENIN UCATBHOTO KOJIe0aTeIbHOTO
KOHTYpa.

AHanM3 1 OlleHKa MOCJIEACTBUIN
MCITIOJIb30BaHUS PA3IMYHBIX CIIOCOO0B
MIPOU3BO/ICTBA JIEKTPOIHEPT U

C TTO3UIINU HKOJIOTHYECKOU
0€30MMacHOCTH; MPEACTABICHUI

0 palMOHAILHOM PUPOAOIIOIb30BAHUU
(B poriecce MoArOTOBKH COOOIICHUIH,
BBITIOJTHEHU W TPYIIIOBBIX TPOCKTOR)

2.3

MexaHU4eCcKue 1
AJIEKTPOMArHUTHBIC
BOJIHBI

10

MexaHnnyecKkue BOJIHBI, YCIIOBUS UX
pacnpoctpanenus. [lonepeunsie u
poAoJibHBIE BOJHEL. [lepro, ckopocTh
pacrpoCTPAHEHUS U JJIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKUX BOJIH:

Hab6mronenue oOpazoBaHus u
pacnpocTpaHeHHUs! MONEePEYHbIX

Y TIPOJIOJIbHBIX BOJIH, OTPAKEHUS U
MpesIoMIIEHUS], THTEp(epeHun

U IUPpaKkIIUd MEXaHUYECKUX BOJIH,
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OTpaKeHUE, MPEIIOMIICHNE,
uHTeppepeHus U Tudpakius.

3Byk. CKOpOCTh 3BYyKa. | pOMKOCTH
3ByKa. Beicora ToHa. TemOp 3ByKa.
[ITlymoBoO€E 3arpsA3HEHUE OKPYKAIOLLEH
Cpenpl.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS
U3ITyYEHHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3auMmHas opueHTanusi BEKTOpOB

B, E, U B 37I€KTPOMarHUTHO#! BOJIHE.
CBoiicTBa J€KTPOMArHUTHBIX BOJIH:
OTpaKeHUE, MPEIIOMIICHNE,
noJisIpu3aLus, UHTephepeHuus u
nudpakis.

[Ikana »IeKTpOMarHUTHBIX BOJIH.
[IpumeHeHne AMeKTPOMarHUTHBIX BOJTH
B TEXHUKE U OBITY.

HpI/IHHI/IHBI PAaanOCBA3H U TCIICBUACHN.

Panuomnokarnus.

DJIEKTPOMArHUTHOE 3arpsi3HEHHE
OKPYKaroIIEH Cpebl.

TexHuueckne ycTpoucTsa u
MPAKTUYECKOE TPUMEHEHHE:
MY3BIKAJIbHbIE UHCTPYMEHTBI, pajiap,
PaaroONPUEMHUK, TEIIEBU30D, AaHTCHHA,
tenedon, CBU-nieus, ynpTpa3BykoBas
JMAarHOCTHKA B TEXHUKE U MEAULINHE

aKyCTUYECKOI0 PE30HAHCA, CBSI3U
IPOMKOCTH 3BYKa U BBICOTBHI TOHA

C aMIUTUTY/ION U YaCTOTON KOJIeOaHUH.
N3ydenue CBOUCTB yJIbTpa3ByKa U €r0
MIPUMEHEHUS.

HccnenoBanue cBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
IPEIIOMIICHHE, MOSPU3ALINS,
audpakius, “HTEpPEepeHIIHsL.
ObnapyxeHne HHQpaKpacHOTro U
yIbTpadroIETOBOTO U3ITYICHUH.
CpaBHEHHE MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Ornpenenenue ycloBHil TPUMEHUMOCTH
MOJIEIN TAPMOHUYECKOU BOJIHBI.
Pelienne kauecTBEHHBIX 3a/1a4,
TpeOyIOIIUX NPUMEHEHUS 3HAHU I

1o teMe «MexaHnyeckue u
AJIEKTPOMArHUTHBIE BOJIHBD.
N3ydyenune napaMeTpoB 3ByKOBOM
BOJIHBI.

N3yuenue pacipocTpaHEeHUs 3BYKOBBIX
BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.
OOBsicHEHHE YCTPOMCTBA U MPUHITUTIA
JNENUCTBHS MY3bIKQJIBHBIX MHCTPYMEHTOB,
panapa, paauonpuEMHNKA, TEIEBU30Pa,
anTeHHbl, Tenedona, CBU-meun.
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OObsicHEHUE YIbTPa3BYKOBOM
JMArHOCTUKH B TEXHUKE M MEIUIMHE.
Hcnonw3oBanue IT-TrexHonorui

pu paboTe ¢ JOMOJHUTEILHBIMH
MCTOYHUKAMU UHGPOPMAITUH TI0 TEME,
MX KPUTUYECKHAUN aHAIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHanm3 U OlICHKA IOCIIeACTBUI
IIYMOBOTO U 3JEKTPOMArHuTHOIO
3arpsi3HEHUSI OKPYKAIOIIEH CpeJibl

C MO3UIMUHN IKOJIOTHYSCKOM
0€30MacHOCTH; MPEJCTaBICHUI

0 pallMOHAIBLHOM MPUPOJIONIOJIb30BAHUHI
(B mIpoliecce MOATOTOBKH COOOITICHUH,
BBITTOJTHEHUH TPYNIOBBIX TPOEKTOB)

2.4

Onrtuka

25

[IpsamonrHENHOE pacIpOCTPAHEHUE

CBETa B OHOPOJAHOM cpexe. JIyu cera.

ToudeuHbI UICTOYHHK CBETA.
Otpaxxenue cBeta. 3aKOHbI OTPAKECHUS
ceera. [locTpoeHue nzodpaxeHun

B TI0CcKOM 3epkaiie. Chepuueckue
3epKasna.

[Ipenomiienune cBeta. 3aKOHBI
MpeIoMJIeHHS cBeTa. AOCOTIOTHBIN
MOKa3aTeb MPEJIOMIICHHUS.
OTHOCHUTENBHBIN MMOKA3aTENb
npenomiieHus. [I0CTOSHCTBO 4acTOTHI

Habmronenne onTHYecKUX SBJICHUM,
MPOBEJICHUE KOCBEHHBIX U3MEPEHHUH,
HUCCJICJOBAaHUS 3aBUCUMOCTEH
(bU3UYECKUX BEJIMYUH U OIBITOB

10 TPOBEPKE MPEAJT0KEHHON TUIOTE3bI
IIPU U3yUYECHUU SBJICHUMN TPEITOMIICHUS
CBETa Ha TPaHULIC pa3Jena IBYX Cpe/l,
MIPEJIOMJICHUS CBETA B COOMpAroNIeil u
paccenBarOLIEH JINH3aX, BOJIHOBBIX
CBOICTB CBETA.

HaGmronenue noiaHoro BHyTPEHHETO
OTPAKEHUS, U3YUYCHUE MOJICTTU
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CBETA U COOTHOLIECHUE JJIMH BOJIH

IIpHU IIEPEX0JE MOHOXPOMATUYECKOIO
CBETa yepes3 rpaHully paszena AByX
ONTUYECKUX CPEN.

Xox nydent B mpusMe. Jlucriepcus cBera.
CnoxHslIil cocTtaB 6enoro creta. L[Ber.
[TonHOE BHYTpEHHEE OTPaKECHUE.
[IpenenbHbBIN YTOJI HOJIHOTO
BHYTPEHHET' O OTPAXKEHMUS.
Cobwuparoliiiye 1 pacCcernBarOIINE JINH3BL.
Tonkas nmuH3a. DOKyCHOE paCCTOSAHUE U
ONTUYECKAs] CUJIA TOHKOW JIMH3BI.
3aBHCUMOCTb (POKYCHOT'O pacCTOSHUS
TOHKOM CpepruuecKoi JUH3BI OT €€
IF€OMETPUU U OTHOCHUTEIIBHOT'O
II0Ka3aTeJIs MPEIOMIICHMUS.

dopMyJsia TOHKOM JIMH3BL. Y BEJIMYEHHUE,
JlaBacMoe JIMH30M.

Xop ny4a, IpOLWEAIIErO JUH3Y MO
IIPOU3BOJIBHBIM YIJIOM K €€ TJIaBHON
ontruueckon ocu. [loctpoenue
M300paKEHUI TOUKHU U OTPE3Ka MPSAMOKI
B COOMPAIOIIUX U PaCCEUBAIOLIUX
JIMH3aX U UX CUCTEMaX.

OnTuueckue npudopsl. Paspemiaromas
cnocoOHOCTh. ['11a3 Kak onTUYecKast
cucremMa.

CBETOBOJIA.

[Tonyuenue n300pakeHHS B CUCTEME
13 TJIOCKOI0 3€pKaJjia U JIMH3BI,

B CUCTEME M3 JIBYX JIMH3.
KoHcTpynpoBaHue TenecCKOMUYECKUX
CHCTEM.

Nzyuenune nosspusaim CBETa,
OTPXKEHHOT'O OT MOBEPXHOCTHU
TUBJIEKTPUKA, U3yYCHUE
WHTEPPEPEHIINH JTA3EPHOTO U3TyIEHUS
Ha JIBYX IIEJISX.

[TonyuyeHune cnieKkTpa U3Iy4eHus
CBETOJINO/IA IPU TTOMOIIU
TU(GPaKIIMOHHON PEIIETKY.

Pemenue pacu€THbIX 337124 C ABHO
3aJaHHON U HESIBHO 3aJlaHHOHN
(huzuYecKor MOJIEIbIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dhopmyi o TeMe «OnThKay.

Pemenune kauecTBEHHBIX 3a/1a4,
TpeOYIOIIUX NPUMEHEHUS 3HAHUI

1o TeMe «OITHKa.

[TocTpoenue u pacuét n300paKeHUH,
CO371aBAEMBIX TIJIOCKUM 3€PKAJIOM,
TOHKOM JINH30U.

Onpenenenne yCaIoBUM NTPUMEHUMOCTH
MOJIE€NI TOHKOM JIMH3bI; TPAHUIL
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[Ipenensr npuMEHUMOCTH
reOMETPUYECKON ONTUKH.

Bonnosas ontuka. Uatepdepennus
cBeta. KorepeHTHbIE HCTOYHUKH.

VY cnoBust HaOIOICHUST MAKCUMYMOB 1
MHUHHMYMOB B HHTEP(EPECHIIMOHHOMN
KapTUHE OT JBYX KOI€PEHTHBIX
UCTOYHUKOB. [IprMepbl KilacCuYecKux
UHTEPPEPESHIIMOHHBIX CXEM.
Hudpakuus ceera. JudpakunonHas
pemérka. Y ClIoBue HAOIIOACHUS
TJIABHBIX MAKCUMYMOB TIPH TTaJICHUN
MOHOXPOMATHYECKOT'O CBETA

Ha AUGPAKIIUOHHYIO PEHIETKY.
[Tonspusanus ceera.

TexHuueckne ycTporucTBa u
TEXHOJIOTUYECKUE MPOIIECCHI: OYKH,
Jyma, NepucKomn, Ggoroanmnapar,
MUKPOCKOM, MPOEKIIMOHHBIN armapar,
IPOCBETIICHUE ONTUKH, BOJIOKOHHAS
OINTHKA, TU(PPAKITNOHHAS PEIIETKA

MPUMEHUMOCTH T€OMETPHIECKOMN
OITUKH.

OObsicHeHHE 0COOCHHOCTEN MTPOTEKAHUS
ONTUYECKUX SBJICHUI: HHTEpPEpEeHIIUHY,
audpakuuu, TUCIEPCUH, TTOTHOTO
BHYTPEHHETO OTPaKECHUSI.

OObsicHEeHUE YCTPOMUCTBA U MPUHIIUIIA
JEHCTBUSL OUKOB, JIYIIbI, IEPUCKOIIA,
¢doroanmapata, MUKPOCKOTIA,
MPOEKIIMOHHOTO anmapara,
IU(PPaKIMOHHON PEIIETKH, BOTOKOHHOM
OTITHKH.

OOBbscHEHUE TPOCBETICHUS ONTUKH.
Pabota B rpymmax npu o0CyXaeHUU
BOIPOCOB MEXIIPEIMETHOIO XapakTepa
(manpumep, o Teme «CBETOBbBIE
SIBJICHUS B TIPUPOJIEY)

Htoro no pazneny

60

Paznen 3. OcHOBBI crIeNMAJIbHON TEOPUH OTHOCUTEIBHOCTH (1ajiee - CTO)

3.1

OCHOBBI
CHEIUAILHON TEOPUH
OTHOCHUTEJILHOCTH

5

['panu1IBI NPUMEHUMOCTH KJIACCUYECKON
MexaHuku. [locTynaTel cnennaapsHOU
TEOPUU OTHOCUTEJIBHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOM

[IpoBeneHre KOCBEHHBIX U3MEPEHUN
MMITYJIbCA U SHEPTUU PENATUBUCTCKUX
gacTuIl (1o ¢oTtorpadusiMm TpeKoB
3apsKEHHBIX YaCTHUI] B MArHUTHOM
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untepBai. [IpeoOpazoBanus JlopeHua.
VY cnoBre NPUUMHHOCTH.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH.
3ameJIeHue BpEMEHU U COKpaLEHUE
JUTAHBI.

DHeprusi ¥ UMIYJIbC PENSATUBUCTCKOM
YacTULIBI.

CBs13b Macchl C SHEPruen U UMIIYJIbCOM
PEJIATUBUCTCKON YaCTHULIbI. DHEPIUs
TTOKOSI.

TexHuueckne ycTpoucTsa u
TEXHOJIOTHYECKHE ITPOLECCHI:
CIlyTHUKOBBIE IIPUEMHUKH, YCKOPHUTEIIN
3apSKEHHBIX YaCTHL]

rnoJje).

AHanu3 1 onMcanue Pu3nIecKux
SIBJICHUH C UCITOJIb30BAaHUEM ITOCTYJIaTOB
CHeIUaIbHONM TEOPHH OTHOCHTEIIBHOCTH.
OOBsiCHEHUE TIPUHIIUIIA TCHCTBUS
CIYTHHKOBBIX TPUEMHHUKOB,
YCKOPHUTEJICH 3apsSKECHHBIX YaCTHII

Hroro o pazneny 5
Paznen 4. KantoBas pusuka
4.1 KopnyckynsipHo- 15 PaBHOBECHOE TEMIOBOE U3ITyYEHUE [IpoBeneHne KOCBEHHBIX U3MEPEHUH,

BOJIHOBOU J1yaJIu3M

(u3nyyeHue abCOMOTHO YEPHOTO TEJa).
3akoH cMmernennd Buna. ['unoresa
[Inanka o KBaHTax.

@DOTOHBI. DHEPTHUS U UMITYIILC (DOTOHA.
®otoapdext. Onpitel A.I'. Cronerona.
3akoHbl (hoToddexTa. YpaBHEeHHE
Oiinirerina st porodddekra.
«Kpacnas rpanuna» gororpdexra.
JlaBnenue cBera (B 4aCTHOCTH,
JIaBJIEHUE CBETa Ha a0COJIFOTHO

HCCJIEAOBAHUS 3aBUCUMOCTEU MEKIY
(bU3HYECKUMU BETUYMHAMU

IpU U3y4eHUU siBJIeHUs PoTodPPeKTa.
Ornpenenenune aOCONIOTHBIX U
OTHOCUTEJIbHBIX MOTPEIIHOCTEN
M3MepeHui (PU3nUecKux BEJTUYMH.
OneHka rpaHul] NOrPENIHOCTEM.
Pemienne pacu€THbIX 337124 C SIBHO
3aJaHHON U HEIBHO 3aJaHHOMN
(hU3UIECKON MOJICIIBIO
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MOTJIOMIAOUTYIO0 U a0COIIOTHO
OTPaXaIOIIYI0 TOBEPXHOCTH). OTBITHI
[1L.H. JleGenena.

BomaHoBbIe cBOlicTBa yacTHuIl. BOIHEBI
ne bpoua. Jliimna BonHb! ae bpoitns u
pa3Mepbl 00J1aCTH JIOKATU3AlUU
JBUKYILENCS YaCTULIBL.
KopnyckynsipHO-BOJTHOBOM Iyaan3M.

Judpakius 37eKTPOHOB Ha KPUCTAIIIAX.

Crnennduka U3MEPEHU B MUKPOMUDE.
CooTHOIIIEHUST HEONPEeAEIEHHOCTEN
I'eiizenbepra.

TexHuueckre ycTponucTBa u
TEXHOJIOTMYECKHUE MPOLECCHI:
CIIEKTPOMETP, GOTOIIEMEHT,
dboToaaTuUK, TYHHEIbHBIN MUKPOCKOII,
coJIHEeUHas OaTtapesi, CBETONO/T

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyi no Teme «KBaHTOBBIE
SIBJICHUS.

Pelienne kauecTBEHHBIX 3a/1a4,
TpeOyIOIIUX MPUMEHEHUS 3HAHU I

o Teme «KBaHTOBBIC SIBJICHUS.
Onpenenenue ycioBUil TPUMEHUMOCTH
KBaHTOBOM MOJENH CBETA.

AHanu3 KBaHTOBBIX ITPOLIECCOB

C UCIIOJIb30BAHUEM YPABHEHHUS
OuiHmTeHa 11 Gotorddekra,
MPUHIMIIA COOTHOLICHUH
HeonpenenéHHoctu ['eitzendepra.
OObsicHEeHUE IPUHITUIA TSUCTBUS
crieKTpoMeTpa, (hOTOdJIEMEHTa,
dboTonaTurKa, TyHHEIEHOTO
MUKpPOCKONa, COJTHEUHOM OaTapeu,
CBETOJIMO/A.

Hcnonw3oBanue IT-TexHonoruit

npu padboTe C AOMOJIHUTEIbHBIMU
HMCTOYHUKAMU WH(OpMAITUH 1O TEME,
UX KPUTUYECKUN aHAIIM3 U OLICHKA
JIOCTOBEPHOCTHU

4.2

dusuka atroma

OMnBITHI O UCCIIEIOBAHUIO CTPOCHHUS
atroma. [Inanerapnast Mmojenb atoma
Pezepdopna.

[Tocrynarsr bopa. U3nyuenne u

Onpenenenue IIMHbBI BOJIHBI JJA3€PHOTO
U3Ty4EHUs.

HaGmronenue muHelyaThIX CIIEKTPOB.
HccnenoBanue cnekTpa pa3pekxeHHOT O
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norjouieHue (POTOHOB MPU MEPEXOAE
aToma C OJTHOrO YPOBHS dHEPruu

HA JIPYTOW.

Bunpl criektpoB. CriekTp ypoBHEH
SHEPIruM aTomMa BOAOPOAA.
CnoHTaHHOE U BBIHYXJICHHOE
u3JydeHue ceera. Jlasep.
TexHu4eckue yCTpoucTBa u
TEXHOJIOTUYECKHE MPOLIECCHI:
CIEKTPaJIbHBIN aHaNU3 (CIIEKTPOCKOIT),
J1a3ep, KBAHTOBBIN KOMIIBIOTED

aTOMApHOr 0 BOJIOPOJa U U3MEPEHUE
noctosiHHou PunGepra.

N3ydyeHnue ycTpoicTBa U A1EUCTBUS
CYETUMKA HOHU3UPYIOIINX YaCTHII.
Onpenenenue yCaoBUd NIPUMEHUMOCTH
Mozenu atoma Pezepdopra.
OObsicHEeHUE TPUHIIUIA AEUCTBUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOT'O
KOMIIBIOTEPA.

AHanm3 KBaHTOBBIX ITPOLIECCOB

Ha OCHOBE TIEPBOT'0 U BTOPOTO
noctysaros bopa

4.3

du3uKa aTOMHOTO
aapa u
AJIEMEHTAPHBIX
YaCTHIL

Hyxnonnas monens sijpa I'eitzenOepra—
NBanenko. 3apsn aapa. MaccoBoe
yucIo sapa. M30tormsl.
PannoaktuBHOCTE. Anba-pacman.
DNEeKTPOHHBIN U TTO3UTPOHHBIN OeTa-
pacnan. ['amma-u3nydeHue.

3aKOH paJIMOAKTUBHOIO pacnaja.
PannoakTuBHbBIE U30TOIBI B IPUPOJIE.
CBoliCTBa HOHU3UPYIOIIETO U3ITYYEHUS.
Binsinue paanoakTUBHOCTH Ha )KUBBIE
opranu3Msbl. EcrecTBeHHbIN (POH
n3iydenus. /Jozumerpus.

DHEprus CBSI3U HYKJIOHOB B SIJIpE.
Anepusbie cuibl. Jledekt macchl siapa.
SAnepuble peakuu. /lenenue u cuHTE3

[IpoBenenne n3mepenun
paaroakTUBHOTO (hoHA

C MCTIOJIb30BAHUEM JIO3UMETPA U
HCCJIEZIOBAHUE TPEKOB YaCTHII

(o ToTOBBIM (poTOTrpadusim).
N3yueHure nornomenus 0eTa-4yacTHIl
ATIOMUHUEM.

Onpenenenue ycioBuil NPUMEHUMOCTH
MOJIEJTA aTOMHOTO sIJIpa.

AHanu3 ¥ OnKcaHue sIIePHBIX peakiuii
C MCTIOJIb30BAHUEM TTOHITHI MacCOBOE
YHCIIO U 3apsijl A7ipa, SHEPTHUS CBSI3U
A7Ipa, 3aKOHOB COXpaHEHUS 3apsia,
MacCOBOT'O YHCIIa ¥ SHEPTUU B SACPHBIX
pEaKIMsX, 3aKOHA PaJUOAKTUBHOIO
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sanep. Anepubie peakTopsl. [IpodiaemMbl
YIIPABIIEMOIO TEPMOSIEPHOIO CUHTE3A.
DKOJIOTMYECKHE ACTIEKThI Pa3BUTHUS
SIIEPHOU YHEPIETUKMU.

MeTonbl perucTpaluyu U UCCICI0BAHUS
AJIEMEHTAPHBIX YACTHIL.
OyH1aMEHTaJIbHbIE B3AUMOJICUCTBUS.
baprioHbl, ME30HBI U JIENTOHBI.
[Ipencrasienue o CTaHgapTHOM
Mojenu. KBapk-rinrooHHas MOJENb
aZpOHOB.

®u3suka 3a npenenamMu CTaHIapTHON
Mozenu. TémHass MaTepus U TEMHAs
SHEprusl.

EnuncTBO Qusnueckoit KapTUHBI MUPA.
TexHuueckne ycTporucTBa u
TEXHOJIOTUYECKHUE MPOLECCHI: JOZUMETD,
Kamepa Busibcona, saepHbIA peakTop,
TEPMOSIAEPHBIA PEAKTOP, AaTOMHAS
O6omba, MarHUTHO-PE30HAHCHAS
ToMorpadus

pacnana.

OObsicHEeHUE TPUHIIUITA TEUCTBUS
n03UMeETpa, KaMmepbl BunbcoHa,
SJIEPHOTO PEAKTOPa, TEPMOSAEPHOTO
peakTopa, aTOMHOM OOMOBI, MArHUTHO-
pE30HaHCHOM ToMOTrpaduu.

AHanu3 U OlIeHKa BIUSHUSA
PaZiMOAKTUBHOCTH Ha >KUBbBIC
OpPraHU3MBbI, a TAKKE MOCIEICTBUN
Pa3BUTHS SIEPHON SHEPIETUKU

C TTO3UIUIA 3KOJIOTHUYECKOU
0€30MacHOCTH; MPEACTaBICHUI

0 pallMOHAJIBLHOM MPUPOIOIOIb30BaHUN
(B mIpoliecce MOATOTOBKH COOOITICHUH,
BBITIOJTHEHUS TPYIITIOBBIX TPOEKTORB)

Htoro no pazneny

25

Paznen 5. JjieMeHTHI aCTPOH

OMHUM U aCTPOPUIUKU

5.1

JIEMEHTBI
aCTPOHOMHMH U
acTpor3uKU

12

Dtarbl pa3BUTHUSL ACTPOHOMUMU.
[IpuknagHOe U MUPOBO33PEHUYECKOE
3HaueHue acTpoHomMuu. [IpumMeHuMOCTh
3aKOHOB (PU3UKH JJIs1 OOBSICHEHUS

Ha6mronenue 38€31H0r0 HEOA
HEBOOPY)KEHHBIM TJIa30M

C UCIOJIb30BaHHEM KOMITLIOTEPHBIX
MIPYIIOKCHUH JIJIS OTIPEICIICHUS
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MPUPOJIBI KOCMUUYECKUX OOBEKTOB.
MeTo1bl ACTPOHOMUYECKUX
uccnegoBanuii. CoBpeMeHHbIE
OINTUYECKHUE TEICCKOMBI,
PaguoTENIeCKONbI, BHEaTMOC(epHas
aACTPOHOMUS.

Bup 3B€31H0r0 Heba. Co3Be3aus, ApKue
3BE3/IbI, MJIAHETHI, MX BUJIUMOC
JIBYDKCHHE.

Conneunas cucrema.

Comune. CoHeyHas aKTUBHOCTb.
Hcrounuk sneprum ConHNa U 3BE37.
3BE3/bI, X OCHOBHBIE XapaKTEPUCTUKH.
JlnarpamMma «CIeKTpaIbHbIA KJIACC —
CBETHUMOCTDY. 3BE3/IbI TTIaBHOU
MMOCJICOBATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTbY IS 3BE3]]
IJIAaBHOM TOCJICIOBATECIILHOCTH.
BHyTpenHee ctpoeHue 3BE3 .
CoBpeMeHHbIE TPEACTABICHUS

0 MPOUCXOXKJICHUU U HBoMtonuK CoyHIla
M 3BE3/. DTaIlbl )KU3HH 3BE3]I.
Muneunsiit [lyts — Hama I amakTuka.
ITonoxxenne n nBukenue CoHIIA

B I'anaktuke. THUIIBI TaIaKTHK.
Paagnoramaktuku u kBazapel. YEpHbIie
JIBIPBI B SiJTpax TaJIaKTHK.

MTOJIOKCHUS HEOCCHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBepHOro Moiaymapus u
SIPKUE 3BE3BI.

Ha6monenue B Teneckorn JIyHbl, miaHer,
TYMaHHOCTEH U 3BE3IHBIX CKOIUJICHUM.
Y4acTtue B IMCKYCCUM O POJIU
aACTPOHOMHUM B COBPEMEHHOM KapTHUHE
MHpA, B MPAKTUYECKON NEATEIbHOCTH
YeJI0BEKa U JalbHEUIIEM HAyYHO-
TEXHUYECKOM Pa3BUTHUU.

ITogroroBka cooOIIeHUI O METOIAX
MOJYy4YE€HUS HAYYHBIX aCTPOHOMHUYECKUX
3HAHUM, OTKPBITUAX B COBPEMEHHOMN
aACTPOHOMUH.

IIpumeHeHne OCHOBOIOJIAraloIIUX
ACTPOHOMMYECKUX MOHSATUM, 3aKOHOB U
TEOpHl 1)1 aHaIU3a U OOBSICHEHUS
(hU3UYECKHUX MPOIECCOB, MTPOUCKOSAIINX
B 3BE371aX, B 3BE3HBIX CUCTEMAX,

B MEXTAJIAKTUYECKON Cpesie, NIBUKEHUS
HEOECHBIX TEJI, YBOJIIOIIUH 3BE3/ 1
Bcenennon
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Bcenennas. Pacuupenue BceeneHnHon.
3akon Xa060ma. Pazberanue rajakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe
W3JIyYCHHUE.

Macmrabnas crpyktypa BeenenHoii.
MeraranakTuka.

Hepeménnbie mpoOieMbl aCTpOHOMHUHU

Hroro no pazneny

12

Pa3znen 6. ®u3nyecKkuii IPaKTHKYM

6.1 | Ousnueckuii 16 Crioco6s! u3MepeHus PU3nIecKux [IpoBeneHne KOCBEHHBIX U3MEPEHUH,
IIPaKTUKYM BEJIMYVH C UCTOJb30BaHUEM HCCIEN0BAHNN 3aBUCUMOCTEN
aHaJIOTOBBIX U LU(PPOBBIX (bu3nyeCcCKuX BEITMYHH, IPOBEpKa
M3MEPUTENBHBIX MPUOOPOB U IPEI0KEHHBIX TUIIOTE3 (BBIOOP
KOMITBIOTEPHBIX TaTYNKOBBIX CUCTEM. U3 paboT, ONMMCAHHBIX B TEMaTHYECKUX
AOGCONIOTHBIE M OTHOCUTEIbHBIE paznenax «Y4eHHUECKUI IKCIIEPUMEHT,
MOTPEIIHOCTH U3MEPEHUM (PU3NYECKUX | TAOOpaTOPHBIE pabOThI, TPAKTUKYM))
BenruMH. OLIeHKa IpaHull
IIOI'PEIIHOCTEN
Hroro 1o pazneny 16
Pa3znen 7. O6o01maroiiee noBTOpeHne
7.1 Cucremarusanus u 15 O060061eHne 1 cucTeMaTH3aIus Yyactue B AUCKYCCHH O POIH (PU3UKHU U
obo01ieHne COJIEpKaHHUsI pa3/iesioB Kypca aCTPOHOMUU B Pa3IUYHBIX chepax
IPEIMETHOTO «Mexanukay, «MonekyisipHas Gu3nka | JesITeIbHOCTH YEJIOBEKa.
COZIEpKaHMsI U OIbITa Y TEPMOJUHAMHUKAY, [TonroroBka cooO1IeHUI O MeCTe
NEeATENbHOCTH, «QnektpoauHamukay, «Konebanus u (bu3nyecKoil KapTUHBI MUpa B PAAY
npUOOPETEHHOTO BOJIHBI», «OCHOBBI CIIELIMAJIBHON TEOPUU | COBPEMEHHBIX IIPEICTABICHUI

IIPU U3YYEHUU Kypca

OTHOCHUTEILHOCTHY, «KBaHTOBas

0 TIpUpPOIC.
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¢uzukum 10-11
KJIACCOB

duznkay, «IeMEHThl ACTPOHOMHH U
acTpoU3UKI.

Ponb ¢usuku u actpoHOMHH

B DKOHOMHMYECKOM, TEXHOJIOTHUYECKOM,
COLIMATILHOM M 3THYECKOU chepax
JEeSITEbHOCTH YEJIOBEKa, POJib U MECTO
(GU3MKU U aCTPOHOMHH B COBPEMEHHOMN
HAYYHOH KapTHUHE MUpPa, 3HAUCHHE
OIHCATEIBHOM, CHCTEMATU3UPYIOILEH,
OOBSACHUTEIBHON U MPOrHOCTUYECKOM
byHKIIUN PU3NIECKON TEOpHUH, POITh
(uznueckoi Teopuu B HOpMUPOBAHUHI
Mpe/ICTaBIICHUN 0 GU3NUECKON KapTUHE
MHUpPa, MECTO (PU3UIECKON KapTHUHBI
MUpa B 0011eM sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPE/ICTABICHUN
O MpUpoAe

BerlinonnHeHne yueOHbIX 3a/1aHHI,
JEMOHCTPUPYIOIINX OCBOCHUE
OCHOBHBIX MOHATUH, PUZNIECKUX
BEJIMYMH M 3aKOHOB Kypca (PU3uKu
10-11 knaccos

Hroro no pazneny 15
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO 170
YACOB I1O ITPOI'PAMME
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