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OenepanbHas paboyass mnporpamMma 1o ydyeOHomy mnpenmery «Duszukan
(yriyonéHHbI ypoBeHB) (mpenMeTHast 00JacTh «EcTecTBEeHHO-HAy4YHBIE MPEAMETHI»)
BKJTIOYAET MOSICHUTEIBHYIO 3aMHUCKY, COACpKaHue 00yueHus, TNIAHUPYEMBIE PE3yIbTaThl
OCBOCHHSI POTPaMMBI TI0 (PU3HKE, TEMATUYECKOE TIJIAHUPOBAHHE.

[TosicHuTeNnbHAS 3aMKCKa OTPaXKaeT OOIIKE ENH U 3a/1a4i (PU3UKH, XapaKTEPUCTUKY
TICUXOJIOTUYECKUX MPEANOCHUIOK K €€ M3YUCHHUIO 00yJaroIIMMUCs, MECTO B CTPYKType
y4yeOHOro IjlaHa, a TakKe NOAXOAbl K OTOOpY COJEp)KaHUs, K OIpPEIeIECHUI0
TUTAHUPYEMBIX PE3yJIbTATOB.

Conmepxanne 00ydeHHsS  PpacKpbIBaeT COJAEp)KaTeJIbHbIE JUHUHM, KOTOpHIE
npeuIaratoTcst s 00sA3aTeIbHOr0 M3Y4YeHHs] B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
o01ero oopa3oBaHus.

[Inanupyemble pe3ynbTaTbl OCBOEHUS MPOrpaMMbl 1O (U3MKE BKIIOYAIOT
JMYHOCTHBIE, METaIllpeJIMETHBIE PE3yJbTaThl 32 BeCh NEpPHUOJ OOy4eHHS Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHMs, a TaKXKe IMPEAMETHBIE JTOCTHXKEHHSI O0y4arolerocs
3a KaXIbli TO 00y4eHUSI.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mno ¢u3KMKe Ha ypOBHE CpelHEro ooOiero oOpa3oBaHuUsl pa3padoTaHa
HAa OCHOBE TOJOXEHUH U TpeOOBaHMU K pe3yJbTaTaM OCBOEHHS OCHOBHOM
oOpa3zoBaTenbHON Tporpammbl, mpeacTtaBieHHbix B I'OC COO, a Takxke ¢ y4€ToMm
denepanpHOIl pabouelt mporpaMMbl BociuTanus 1 KoHiienuu npemnojaBanusi yaeoHOTo
npenmera «®Pusnka» B 00pazoBaTelbHBIX opranm3anusax Poccuiickoit denepammm,
peaM3yIOIINX OCHOBHBIE 00pa30BaTelIbHbIE MPOrPAMMBI.

[Iporpamma mno ¢usuke onpezaenser o00s3aTeIbHOE MPEIMETHOE COJAEpPIKAHUE,
YCTAaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BATEILHOCTh M3YUYEHHMS] TEM M pa3JeioB
y4e0HOTr 0 npeaMeTa ¢ y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JJOTUKU
yueOHOTr 0 Ipolecca, BO3pacTHbIX ocobeHHocTel oOyuaronuxcs. [Iporpamma o ¢pusnke
na€T MpeICTaBICHUE O LENSIX, COACPXKaHUH, O0IIel cTpaTeruu 00y4eHUs, BOCIIUTAHUS U
pa3BUTHs 00yJarOMMXCsl CpeACTBaMHU yueOHOro npeaMera «Pusnka» Ha YriayOoaéHHOM
YPOBHE.

N3yuenue xypca pusuku yrimyOonEéHHOTO YpOBHS MO3BOJIET peaqn30BaTh 3a/1auH
npo¢eCCHOHANbHON OpUEHTAIMH, HAMPaBJICHO HA CO3/aHUE YCIIOBUH AJIs MPOSBICHUS
CBOUX HHTEJUIEKTYQJIbHBIX U TBOPYECKHX CIIOCOOHOCTEM KaXKIbIM O0O0ydaromummcs,
KOTOpblE  HEOOXOIMMBI  JUIsl  HPOAO/DKEHHS  oOpa3oBaHMs B OpraHM3alMsIX
npoeCCHOHATHBOIO0  O0pa30oBaHMsI IO  PA3IMYHBIM  (UBUKO-TEXHUYECKUM U
WHXEHEPHBIM CIEHUATTLHOCTSIM.

B nporpamme no ¢usnke onpenenstorcs IUIAHUPYEMbIE PE3yJIbTaThl OCBOCHMS
Kypca (QuU3MKM Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUs: JIMYHOCTHBIC,
MeTanpeaAMEeTHbIE, TpeIMeTHbIE (Ha yriy0aéHHoM ypoBHe). HayuHo-MeTogomornyeckoi
OCHOBOM JIJ1s1 pa3pabOTKK TpeOOBaHM K IMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM

3



®enepanbHas pabodas mporpamma | @usnka. 10—11 kmaccsr (yriay0aEéHHbINA YPOBEHB)

pe3ynbTaTaM O0y4YaroIIMXCs, OCBOMBIIUX MPOrpaMMy Mo (pU3uke Ha ypOBHE CPEIHETO
obmiero oOpa3oBaHMsl Ha YIIyOJIEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/EATEIbHOCTHBIN
MOJIXO/I.

[Iporpamma 1o Gpu3MKe BKIHOYAET:

IUTAHUPYEMbIE pe3yJIbTaThl OCBOCHHMS Kypca (PM3HKHU Ha YIITyOJIEHHOM YpPOBHE, B TOM
YyuCIe NPeAMETHBIE PE3YNbTAThI IO F0JlaM 00yUYeHUs;

coJieprkanne yueOHoro npeamera « Ou3nkay 1mo rojgam oOydeHus ;

TEMaTHYECKOE MIIAHUPOBAHUE 10 TOAaM 00yUEeHHUS.

[Tporpamma mo gu3nke UMEET MPUMEPHBIN XapakTep U MOKET OBITh UCIIOIH30BaHA
YUUTEISAMU (PU3UKU JIJIs1 COCTABIICHUSI CBOMX padOUYUX MPOTPaMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO HMHHUIIMATUBY YUHMTENEH U
MPEAOCTABIISIET BO3MOXKHOCTH [IJISl peajM3aliy pPa3IMYHbIX METOJWYECKUX IMOAXOA0B
K TpernojaBaHuio (U3UKUM Ha YrIyOJE€HHOM YpOBHE MpPU YCIOBHHM COXPaHEHUS
00s13aTeNbHOM YacTu COAEepKaHus Kypca.

®du3uka Kak Hayka o HanOoyiee OOIIMX 3aKOHAX MPUPOABI, BHICTYHAs B KaueCTBE
y4eOHOro MpeaMeTra B IIKOJE, BHOCUT CYIIECTBEHHBI BKIJIAJ B CHUCTEMY 3HAaHUU
00 okpyxatomeM wmupe. llkonbHbli Kypc GU3MKHM — CHUCTEMOOOpPA3yIOMIMA
JUIS €CTECTBEHHO-HAYUHbIX YYEOHBIX IPEIMETOB, NOCKOIbKY (PU3UUECKHUE 3aKOHBI JIEKaT
B OCHOBE IPOLIECCOB U SBJIEHUIN, H3y4aeMbIX XUMHEH, Ouonorueu, Qusmueckoin
reorpadueil u actpoHoMuel. Vcmonp30BaHHEe M aKTUBHOE MPUMEHEHUE (PU3UYECKUX
3HaHHUM ONPENeNNIIO XapakTep U OypHOE pa3BUTHE pa3HOOOPA3HBIX TEXHOJIOTUH B cdepe
HSHEPreTUKH, TPAHCHOPTa, OCBOEHUS KOCMOCA, TMOJIYyYEHUSI HOBBIX MaTEpHAJIOB
C 3a/ITaHHBIMU CBOMcTBaMH. M3ydenune pru3uKu BHOCUT OCHOBHOM BKJIaJ B (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW  KapTWHBI  MHpa  oOydaromerocs, B  (GOpMUpPOBaAHUE
YMEHHUI TPUMEHATh HAyYHBI METOJ| TMO3HAHWS TPU BBIMOJHEHUH HUMHU YYEOHBIX
UCCIIEOBAHUN.

B ocHOBY Kypca pU3MKM Ha ypOBHE CpeAHEro o01Iero o0pa3oBaHus MOJOKEH Pl
UJIeN, KOTOPbIE MOYKHO PACCMATPUBATh KaK IPUHIUIIBI €0 MOCTPOCHUSI.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEU KypC SBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COACPKUT MaTepHall U3 BCEX pa3lesioB (U3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3HKHU.

Hoes zenepanuszayuu. B cOOTBETCTBUY C HEW MaTepuai Kypca QU3NKH 00beTUHEH
BOKpYr (Qusuyeckux Teopuid. Beaymmum B Kypce sBusgerca (GopMUpPOBaHUE
IIPEJICTABIICHU O CTPYKTYPHBIX YPOBHSX MAaTepuu, BEUIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanusanus NpeaIioyiaracT MCIOJIb30BaHUE
rYMaHUTapHOTO MOTEeHIMaIa PU3MIEeCKON HAYKH, OCMBICIICHUE CBA3U Pa3BUTHs (HU3UKU
C pa3BUTHMEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU MU
HKOJIOTMYECKUMU MTPoOIeMamMu.

Hoes npuxnaonoii nanpasiennocmu. Kypc ¢Guszuku yriayOJ€HHOro ypoBHS
NPEAIOoNaraeT 3HAKOMCTBO C IIMPOKHUM KPYrOM TEXHHUYECKMX M TEXHOJOIMYECKHUX
MPUJIOKEHUM U3YYEHHBIX TEOPUU M 3aKOHOB. IIpu 3TOM paccMaTpuBarOTCs HA YPOBHE
OOIIMX MPEeACTaBICHUN U COBPEMEHHbIE TEXHUUECKHE YCTPOICTBA, U TEXHOJIOTUH.
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Hoesn rskonozuzayuu peam3yeTcs IOCPEICTBOM BBEICHUS JIEMEHTOB CO/ICpKaHUS,
MNOCBAIIEHHBIX 3KOJOTMYECKUM THpo0jeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI
C Pa3BUTHEM TEXHUKHU M TEXHOJOTHH, a TaKXke OOCYXACHHS MPOOIeM palMOHAILHOTO
IPUPOJIOTIONH30BAHMS M SKOJIOTMUECKOM 0€30IMacHOCTH.

OcBoeHUE COJAEp)KaHUS MPOrpaMMbl 1O (PU3UKE JOMKHO OBITh MOCTPOEHO
Ha TPUHIHUIAX CHCTEMHO-IESTENIbHOCTHOTO moaxona. s Qu3uku peanuzainus STUX
NPUHITMIIOB 0a3upyeTcs Ha HCHOJB30BAHHHM CaMOCTOATEIBLHOTO SKCIEPUMEHTAa Kak
MOCTOSIHHO JIeHCTBYIOMIEro ¢akropa yueOHoro mporecca. s yrmy0in€HHOTO ypoBHS —
3TO CHCTEMa CaMOCTOSITEJIbBHOTO YUYEHHYECKOTO JKCIEPUMEHTa, BKIIOYAOIIErO
(bpoHTaTbHBIC YYEHUYECKHUE OMBITH MPU U3YYCHHH HOBOTO MaTepHalia, JabopaTopHBIC
pabotel U paboThl mpakTUKyma. [Ipm 3TOM BO3MOXKHBI JBa CIOco0a peanu3aluu
¢dusnueckoro nmpakTukyma. B mepBoMm ciiydae mpakTUKyM MPOBOAMTCS JTUOO B KOHIIE
10 u 11 knaccos, 1100 MOCIE MEPBOTO U BTOPOrO MOJIYTOAUHN B KaXkKJIOM U3 3THX KJIACCOB.
Bropoii criocod — 310 uHTerpamusa padoT NpakTUKyMa B CUCTEMY J1a0OpaTOPHBIX padoT,
KOTOpbI€ MPOBOAATCS B MpoIlecce u3ydeHus pasnena (temol). [lpu s3ToM nog padbotamu
NPaKTUKyMa [OHMMAETCS CaMOCTOSTENIbHOE HCCIEeIOBaHUE, KOTOPOE MPOBOJIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000IIEHHOTO BHa O€3 TOMAaroBO HHCTPYKITUH.

B mporpamme no ¢usnke cucreMa Y4eHHUECKOTO SKCIIEPUMEHTA, JTaOOPaTOPHBIX
paboOT W MpakTUKyMa MpeCTaBieHa €AUHBIM TepeyHeM. BbiOop TeMaTuku Juist 3THX
BUJIOB  YYEHUYECKUX  MPAKTUYECKUX  pabOT  OCYIIECTBISIETCS  YYaCTHHUKAMU
00pa3oBaTeIbHOrO MpoIecca UCXOAsl U3 OCOOCHHOCTEM MOYPOYHOro IUIAHWPOBAHUS U
ocHamieHus kabuneta gusuku. [Ipu sTomM obecrieunBaeTcs OBIaJeHHE O0YyJaAIOITUMUCS
YMEHHUSAMHU TIPOBOJIUTH MPSAMBIC U KOCBEHHBIC MU3MEPEHUS, UCCIEIOBAHMS 3aBUCUMOCTEH
(GU3NYECKUX BETTMYHUH U TTIOCTAHOBKY OTBITOB 10 TIPOBEPKE MPEIT0KEHHBIX TUIIOTE3.

bonbioe BHUMaHHWE yeNnseTCs PEIICHUI0 PAacUYETHBIX M KA4eCTBEHHBIX 3ajad.
[Tpu »TOM 1 pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 337a4u C SIBHO 33JlaHHON U
HESIBHO 3aJJaHHON (PU3NYECKON MOJIENbIO, TO3BOJISIONINE PUMEHSATh U3y4YE€HHbIE 3aKOHBI
U 3aKOHOMEPHOCTH Kak M3 OJHOrO pa3leia Kypca, TaK MU HUHTETpUpYysS NpPUMEHEHUE
3HAHUH U3 Pa3HBIX pa3zienoB. [ KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1aHuUs
Ha OOBSCHEHUE/TIpEACKAa3aHUEe NPOTEKAHUsI (U3NYECKUX SBJICHUM U MPOIIECCOB
B OKpYXalolled Xu3HHU, TpeOyromue BbiOOpa (U3MYECKONM MOAENTH MJid CUTyalluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO k MarepuaibHO-TEXHUYECKOMY
o0ecrie4eHnIo yd4eOHOro rmnpoiecca Kypc (pu3uku yriyOnEHHOrO YpPOBHS Ha YpPOBHE
CpeaHero o011ero 00pa3oBaHUs TOJKEH U3y4aThCs B YCIOBUAX MPEAMETHOTO KaOMHETA.
B kabunere ¢u3uku AOMKHO OBITh HEOOXOIUMOE JabopaTOpHOE OOOpYyIOBaHHUE
JUTSL BBIMIOJTHCHHWS YKa3aHHBIX B TIporpaMMme 10 (QHU3MKE YYCHHYECKHUX OITBITOB,
71a00paToOpHBIX padOT U PadOT MPAKTUKYMa, a TAKXKE IEMOHCTPAIMOHHOE 000pYI0BaHHE.

JlemoHCTpanmonHoe o0opyaoBaHue (POpMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM
MUHUMAJIBHOM JIOCTATOUHOCTH U  OOECIEYMBACT TIOCTAHOBKY TMEPEUMCICHHBIX
B TporpamMme Mo (Qu3uKe KIFOYEBBIX IEMOHCTPALMNA I WCCIEAOBAHUS H3y4aeMBbIX
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SBJICHUU M MPOIIECCOB, SMIUPUUECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKHUX
IIPUMEHEHU .

JlaboparopHoe oOopyaoBaHHE JUISI  YYEHHUYECKHMX  MPAKTUYECKUX  PaboT
dopmupyeTcst B BU€ TEMaTHUYECKUX KOMILJIEKTOB U 00ECIIEUYMBAETCS B PACUETE OJTHOTO
KOMILJIEKTa Ha JABYX oOOydvaromuxcs. TemaTuyeckue KOMIUIEKThI JIaDOpaTOPHOIO
000pyIOBaHUS JOJKHBI OBITH MOCTPOECHBI HA KOMITJIEKCHOM HCIIOIb30BaHUN aHAJIOT OBBIX
U 1UGpPOBBIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX W3MEPHUTENbHBIX CHUCTEM B BUIE
U (POBBIX JTA0OPATOPUIA.

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

(GopMUpoBaHUE MHTEpeca U CTPEMJICHHMsI OOy4aloUIMXCs K HAYYHOMY H3YYECHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEACTABICHUH O HAYyYHOM METOAE MO3HaHUS U (OPMUPOBAHHE
MCCIIEI0BATENBCKOIO OTHOLLIEHUS K OKPYKAIOIIUM SIBJIEHUSIM;

dbopMUpOBaHHME HAyYHOIO MHUPOBO33PEHUSI KaK pe3ysibTara H3y4YEHUs OCHOB
CTpOCHHS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUN OOBSICHATH SBICHUS C HCHOJB30BAaHUEM (U3HUECKUX
3HAaHUM U HAYYHBIX JI0KA3aTENIbCTB;

(GopMUpOBaHUE TPEACTABICHUH O poiud (QUMKKA Uil  Pa3BUTUA  JIPYIHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TPEACTABICHUN O BO3MOXHBIX c(epax Oyayueil npodeccruoHaabHON
NeSTeNIbHOCTH, CBSI3aHHBIX C (DU3MKOW, OArOTOBKA K JajbHEHIIeMy 00y4EeHHIO B 3TOM
HaIpPaBJICHUH.

JlocTmkeHne HTHX 1eliell oOecreunBaeTcs pPEUICHHEM CIEAYIOIUX —3ajad
B IIpoIlecce U3ydeHHs Kypca (PU3UKK Ha yPOBHE CPEIHEro o01ero o0pa3oBaHus:

OpUOOPETEHUE CHUCTEMBbI 3HAHMM 00 o0mMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUAX, BKIIOYAs MEXaHUKY, MOJIEKYISIPHYIO (PHU3UKY, AJIEKTPOJUHAMUKY,
KBaHTOBYIO (PM3UKY U JIEMEHTHI acTPO(PHU3UKH;

dbopMupoBaHUE YMEHUW NPUMEHSATH TEOPETHUUECKHE 3HAHUA i OOBSICHEHHUS
¢usznyeckux SBICHUA B TPUPOAE U JUIA TNPUHATUSA MPAKTHUYECKUX PEIICHUMN
B IIOBCEJHEBHOM JKU3HU;

OCBOCHHE CIOCOOOB PEIICHUS] PA3IMUYHBIX 3a7a4 C SBHO 3aJaHHON (DU3MUECKOM
MOJIEJIBIO, 3a/1a4, TOIPAa3yMEBAIOIINX CAMOCTOATENILHOE CO3AaHue (PU3MUECKON MOJIEIH,
aJIeKBaTHOM yCIIOBUSM 3aJlayy, B TOM YHCJIE 337a4 HH)KEHEPHOI'0 XapaKTepa,

NOHMMaHUe (PU3NYECKUX OCHOB U MIPUHIIUIIOB JIEUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJOTMYECKUX IPOLECCOB, UX BIMSAHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOAAMHU CaMOCTOSITENIbHOTO IUIAHUPOBAHHMS W IPOBEACHUS
¢u3nyecKux HKCIEPUMEHTOB, aHAINW3a U MHTEPIpPETaluud MHPOPMAILMH, ONpPEIeTICHUS
JIOCTOBEPHOCTHU MOJTYYEHHOTO PE3yJIbTaTa;

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

pasBuTue HHTepeca K cdepaM MNpodecCHOHATLHON EATeIbHOCTH, CBSI3aHHOU
¢ GUBHUKOM.
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B cootBerctBuun ¢ TpeboBanusimu GI'OC COO yrnyO0nEHHBIM YpOBEHb U3YUEHHUS
yuebHoro npeamera «Pu3nka» Ha ypOBHE CpPeIHEro o0IIero oopa3oBaHus BeIOUpaeTcs
OOy4YalOIIMMUCS, MIAHUPYIOIIMMH MPOJOJDKEHUE O0pa3oBaHUs IO CHEHHAIBHOCTSIM
(UBUKO-TEXHUYECKOT0 TPOdUIIA.

OO01uiee 4MCIO YacoB, PEKOMEHJIOBAHHBIX ISl M3ydeHUs QU3uKu (yriyOneHHbIN
ypoBeHb) — 340 gacoB: B 10 kmacce — 170 yacoB (5 yacoB B Henmenmo), B 11 kiacce —
170 yacoB (5 yacoB B HEJIETIO).

[Ipennaraemslii B mporpamMmme 1o (Gu3Mke nepeueHs JadopaTOPHbIX U MPAKTUYECKUX
padoT SABISIETCS PEKOMEHI0BaHHBIM, YUUTENh JIETaeT BIOOP MPOBEICHNUS JTa0OPaTOPHBIX
padoT U OMBITOB € YU4ETOM MHIMBUIYaTbHBIX OCOOEHHOCTEN 00y4arOIIUXCsl.

B nporpamme no ¢Qusmke Kaxmoro Kkiacca Ipeajiaraercsi pe3epB BpPEMEHH,
OTBOAMMBIN Ha BapUATUBHYIO YacTh IPOrPAMMBI, COAEpKaHHUE KOTOpOoH (Gopmupyercs
y4yacTHUKaMu 00pa3zoBaresibHOro rmpoiecca. Jliobas pabodass mporpamMma JI0OJDKHA
MOJIHOCTHIO BKIIIOYATh B ce0s cofiepKaHre JaHHOUW MporpamMmel o (husmuke.
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COJEPXAHUE OBYUYEHUA

10 KJIACC

Paszgen 1. HayuyHbiid MeTOX MO3HAHMS IPUPOAbI

®uznka — QyHaameHTalbHas Hayka o mpuponae. HayuHblii MeTon MO3HAHHS U
METO/Ibl UCCIIEOBAHUS (PU3NUECKUX SBICHUI.

OKCnepuMEeHT M Teopus B Tpolecce No3HaHus mnpupoasl. Habmogenue wu
HKCIIEPUMEHT B (PU3HKE.

CrocoObl  u3MepeHus (U3NUECKHX BEIWYMH (QHAJOTOBBIE U IU(POBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIEC JATYMKOBBIE CUCTEMBI).

[TorpemHocTy n3MepeHnit PU3NUECKUX BEIUUNH (a0COMIOTHAS U OTHOCUTEIbHAS).

MonenupoBanre (GU3NYECKUX SBICHUW M TPOLECCOB (MaTepuanbHas TOYKa,
a0COMIIOTHO TBEPIOE TEJO, MICANIbHAS KUAKOCTb, WJCAIbHBIN ra3, TOUEUHbIH 3apsn).
['unore3a. @U3N4ECKUI 3aKOH, TPAHULIBI €r0 NPUMEHUMOCTH. Dr3nuecKas TEOpus.

Ponp u mecto pusuku B GopMUPOBAHHHM COBPEMEHHOW HAYYHOW KapTHUHBI MUDA,
B IIPAKTUYECKOH ACATEIBHOCTH JIFOACH.

Yyenuueckuii sxcnepumenm, rabopamopHvle pabomul, NPAKMUKYM

N3mepeHue cuiabl TOKa W HAIpPSKEHUS B LIETIH MMOCTOSHHOTO TOKa MPH MOMOIIU
AHAJIOTOBBIX W MIU(PPOBBIX U3MEPUTEIBHBIX MPHUOOPOB.

3HaKOMCTBO ¢ m1MQppoBoit maboparopueit mo Qusuke. Ilpumepbr uzMepeHus
(bu3MUEeCKUX BETUYUH TIPU MOMOIIHM KOMIIBIOTEPHBIX JATUUKOB.

Pa3nen 2. Mexanunka
Tema 1. Kunemamuka

Mexanuueckoe ABuKeHHe. OTHOCUTEIbHOCTh MEXaHWYECKOr 0 IBMkeHUs. Cuctema
OTCYETA.

[Ipsimast u oOpaTHast 3a71a41 MEXaHUKHU.

Panuyc-BekTop MarepuanbHOM TOYKH, €r0 MPOEKIIMU HAa OCU CUCTEMbI KOOPAUHAT.
Tpaexropusi.

[Tepemerienne, CKOPOCTh (CpeIHSISI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTepuaJbHOM TOYKHM, KX TMPOEKIIMU Ha OCH CHUCTEMbl KoopauHaT. CroxKeHue
MIEPEMELLEHNN U CII0KEHNE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE MBUKEHHE. 3aBHCHUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHHS U MYTH MaTEpPUAJIbHOM TOUKM OT BPEMEHHU U M X
rpaduku.

CBoOogHoe TajicHHe. YCKOpPEHHE CBOOOAHOro majacHusA. JIBHWKeHue Tena,
OpOIIIEHHOTO O/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIUHAT, CKOPOCTU U YCKOPEHUSI
MaTepraaIbHON TOUYKH OT BPEMEHU U MX IpauKH.

Kpuposneiinoe nBukeHue. J|BUKEHUE MaTepHalibHOM TOYKHA MO OKPYKHOCTH.
VYrioBas u auHelHast ckopocTb. [lepuon u yactora oopamienus. [lenTpocTpemMuTeabHoe
(HOpManbHOE), KacaTeslbHOE (TaHT€HLIHAIbHOE) U TMOJIHOE YCKOPEHHUE MaTepHabHOM
TOYKH.
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TexHU4eCcKrue yCTpONCTBA U TEXHOJIOIMYECKUE IIPOLIECCHI: CIIUAOMETP, ABUKEHUE
CHapAJI0B, LIEMHBIE, IIECTEPEHYATHIE U PEMEHHBIE TIEPEIaul, CKOPOCTHBIE JTU(PTHI.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCYETa, WJUIIOCTpAlMs KHHEMAaTHYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

CnocoOblI McCiIeqOBaHUS TBUKEHUH.

NnmocTpanus npeaenbHOro nepexoaa u U3MEpEeHNE MTHOBEHHOW CKOPOCTH.

IIpeobpazoBaHue IBMKEHUN C UCIIOIB30BAaHUEM MEXaHHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3peKEHHOM MTPOCTPAHCTRE.

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

HampaBnenne ckopocty npu IBUKEHUU 110 OKPYKHOCTH.

[IpeobGpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTeH, TPAGKTOPUN, CKOPOCTEH NBUKEHUS OJHOTO M TOTO K€ Tela
B Pa3HbIX CUCTEMAX OTCYETA.

Vuenuuecxuii sxcnepumenm, rabopamopHle pabomol, NPaAKMUKyM

N3yyeHne HEPaBHOMEPHOTO JBHMXKEHHS C IEIbK0 ONPEACICHUS MIHOBEHHOM
CKOPOCTH.

N3Mepenne ycKopeHHsT MpH NPSIMOJMHEHWHOM PAaBHOYCKOPEHHOM JIBUYKCHUU
110 HAKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH ITPU PAaBHOYCKOPEHHOM JBUKECHUH.

N3smepenne yckopeHHUsi CBOOOJHOrO majcHUs (PEKOMEHIIOBAaHO HCIIOJIb30BAHHE
1 dpoBoi 1abopaTopun).

N3yuenne nBmkeHUs Teia, OpOIIEHHOro Topu30HTaIbHO. [IpoBepka rumoTessl
O MPSIMOM MPONOPLIMOHAIIBHOW 3aBUCUMOCTH MEKY JaJbHOCTHIO MOJIETA U HAYaJIbHOU
CKOPOCTBIO T€JIa.

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. HMHepuumanbHble cUCTEMBI OTcu€ra. [lpuHUHAD
otHocuTenbHOCcTH [anmunes. HewnepuumanbHble cucTeMbl oOTcu€ra (ONpeAeseHHe,
PUMEDPBI).

Macca Tena. Cuita. [IpyHIMI Cyneprno3uLuy CUL.

Bropoii 3akoH HproTOHA 111 MaTepranibHOW TOYKH.

Tpernii 3ak0oH Hpr0TOHA I MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHHUSA. ODKBUBAJICHTHOCTh I'PABUTALIMOHHOW M MHEPTHOM
MacChl.

Cuna TsokecTH. 3aBHUCUMOCTh YCKOPEHHMSI CBOOOJHOTO MaJCHUST OT BBICOTHI
Ha/1 TOBEPXHOCTHIO TUIAHETHI U OT reorpaduueckoil mupoThl. [[BuxkeHre HeOeCHBIX Tell
U UX cnyTHUKOB. 3akoHbl Kemuepa. [lepBas kocMuueckast CKOpOCTb.
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Cuia ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBI>KYIIETOCS ¢ YCKOPEHUEM.

Cuina tpenus. Cyxoe Tpenue. Cuiia TpeHMS CKOJIBKEHUS M CUJIA TPEHMS IOKOS.
Koapdunment tpennst. Cuiia CONpoTUBIICHUS TPU ABUKEHUU TEJa B )KUIKOCTH WM Ta3e,
€€ 3aBUCUMOCTh OT CKOPOCTH OTHOCHTEJIBHOT'O JIBUKEHUS.

Hasnenune. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuuyeckue ycTpoiicTBa M TEXHOJIOTMUYECKUE MPOLIECCHI: MOIIITUITHUKH, IBUKEHHE
VCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

HaGmronenune nABuKeHUs Tel B MHEPIUAIBHBIX M HEHWHEPIHUATBHBIX 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 MHPOU3BEIACHUEM
Macchl TeJa Ha €ro YCKOPEHUE B MHEPIUAIbHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOBHMKAIOIIUX B Pe3yIbTaTe B3aUMOJICHCTBHS TEJl.

N3mepenune Macc 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBbEME U MMaICHUH.

[enTpoOexHbIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKCHUSI.

Yuenuueckuii osxcnepumenm, nabopamophule pabomul, NPAKMUKYM

N3mepenue paBHONEWCTBYIOMIEH CHUJI TPU JIBIDKCHUM OpycKa IO HAKJIOHHOM
IJIOCKOCTH.

[TpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JBIKEHHUS OpycKa Mo HaKJIOHHOW
MJIOCKOCTHU Ha 33JJaHHOE PACCTOSTHUE OT €r0 MacChl.

Hccnenoanue 3aBUCHMOCTH CHJI  YINPYrOCTH, BO3HUKAIOUIMX B MPYKHUHE
U PE3MHOBOM 00paslie, OT X Jegopmaliuu.

N3yyeHnne NBMKEHUS CUCTEMBI TEN, CBSI3aHHBIX HUTHIO, IEPEKUHYTON YEPE3 JIETKUI
OJIOK.

N3smepenne koddduimenta TpeHHs] TO BEIWYWHE YIVIOBOTO Kod(duimenta
3aBUCUMOCTH Frp(N).

HccnenoBanue ABMKEHUs Opycka IO HAKJIOHHOM IJIOCKOCTH C NEPEMEHHBIM
K03 PUIIEHTOM TPEHHUSI.

N3ydenue aBmKeHUS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena

AbGcomoTHo TBEpAoe Teno. [locTynarensHoe 1 BpamaTeabHOe IBXKEHHE TBEPOTO
Tena. MOMEHT CHJIbI OTHOCUTENBbHO OcH BpaieHus. [lnedo cumbl. CroxeHue cui,
MPUJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TshkecTH Tena.

VYcnoBus paBHOBECHS TBEPIOTO Tea.

10
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YcroitunBoe, HeyCTONYMBOE, 0€3pa3InMuHOE PABHOBECHE.
TexHuyeckne yYCTPOMCTBA M TEXHOJOTMYECKHE IPOLIECCHL:  KPOHULITEMNH,
CTPOMUTENbHBIA KpaH, PeIETYaThIe KOHCTPYKIUU.

Jlemoncmpayuu
Y cnoBust paBHOBECHS.
Bunbl paBHOBECHS.

Yuenuueckuui sxcnepumenm, rabopamophsie pabomuvl, NPAKMUKYM
HccnenoBanne yCcioBUM paBHOBECHS TBEPIAOIO TENIA, UMEIOIIETO OCh BPAllCHU.
KoncTpynpoBaHue KpOHIITENHOB U pacu€T CUJI YIIPYTOCTH.
N3ydenne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO IUIOIA/Ib OMOPHI.

Tema 4. 3akonsvl coxpaneHun 6 MeXaHuK

NMnynec MarepuallbHOM TOYKH, CUCTEMbI MarepuaiabHbIX To4ek. LleHTp Macc
CUCTEMBI MaTepUAJIbHBIX TOUYEK. TeopeMa 0 JBUKEHUH LIEHTpa Macc.

NMMItynbce CUIIBI M1 U3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHs UMITYJIbCA.

PeaxtnBHOE nBMXEHUE.

MoMeHT umnynapca MaTepUAIbHON TOUYKH. [IpencraBienne o coxpaHeHUH MOMEHTA
HMMITYJIbCa B HEHTPAIBHBIX MOJIAX.

PabGora cuiapl Ha MaJoM W Ha KOHEYHOM mepeMmerieHud. ['paduueckoe
IpeCTaBJIeHUE PaOOThI CUJIBL.

MoOIHOCTB CHUIIBI.

Kunernueckass »Heprus MarepuaibHOM TOuku. Teopema 00 U3MEHEHHH
KUHETUYECKOU YHEPIUU MaTEPUaAIbHON TOYKMU.

[loreHunanpHble W  HENOTECHUHANbHblE Ccuibl. [loTeHIManbHAst  HDHEPrus.
[lorenumanbHass »HEprus ynpyro jae@opMupoBaHHOM npyxkuHbl. [loTeHuManbHas
DHEPIUs Teja B OAHOPOAHOM I'paBUTALMOHHOM noiie. [loreHnmanbHas >Heprus Tena B
IPaBUTALIMOHHOM I0JIE OJHOPOIHOIO mapa (BHYTpH U BHE mapa). Bropas kocMuueckas
CKOPOCTb. TpeTbst KOCMHUUYECKask CKOPOCTb.

CBs3p palOOTBHl HEMOTEHUUAIbHBIX CHJI C M3MEHEHHEM MEXaHHYECKOW SHEPruu
CUCTEMBI T€J1. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPI M.

VYipyrue u HEYNpyrue CTOJIKHOBEHUS.

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

TexHU4ecKne yCTPOMCTBA M TEXHOJIIOTMYECKHE IPOLIECCHI: JIBUKEHUE PAKET,
BOJIOMET, KONEP, MPYKUHHBIN MUCTOJIET, THPOCKOM, PUT'YPHOE KaTaHHE HA KOHbKaX.

Jlemoncmpayuu
3aKOH COXpaHEHUSI UMITYJIbCA.
PeaktuBHOE 1BHXEHUE.
N3mepenune MOILIHOCTH CUJIBI.
N3menenue sHepruu Teaa mpu COBEPIIEHUH padOTHI.

11
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Bzaumuble npeBpallieHrsl KHHETUYECKOW U ITOTCHIIUATIbHOW YHEPT U TIPU JCWCTBUHA
HA TEJO CUJIbI TSHKECTH Y CUIIbI YIIPYTOCTH.
CoxpaHeHue SHEepruu Mpu CBOOOTHOM IaJICHHH.

Yuenuueckuu sxcnepumenm, rabopamopnvie pabomul, NPAKMUKYM

N3mepenue nMmiyibsca tena 1o TOpMO3HOMY IIYTH.

W3mepenue cuitbl TArH, CKOPOCTH MOJIEIH 3JEKTPOMOOMIISI U MOLITHOCTH CHUJIBI TSTH.

CpaBHeHNE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI.

HccnenoBanne coXxpaHeHust UMIYJIbCa IIPU YIIPYTOM B3aUMOJEHCTBUM.

N3mepenne KHUHETUYECKOW YHEPIUU TEJIa I10 TOPMO3HOMY ITYTH.

CpaBHeHHE HM3MEHEHHS NOTEHUHUATBLHON HSHEPruu MPYKUHBI C pabOTON CHUJIbI
TPEHUS.

Omnpenenenue pabOTHI CUIIBI TPEHUS MTPH ABHXKEHUH TeJ1a TI0 HAKIIOHHOM MJIOCKOCTH.

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

OcHOBHBIE TTOJIOKEHUSI MOJIEKYIsipHO-KuHeTnYeckoil Teopun (MKT), ux onbsiTHOE
obocHoBanue. Jludbdysusa. bpoyHOBCckoe [BIKEHHME. XapakTep JBUXKEHUS U
B3aMMOJICHCTBUS YacTHI] BenlecTBa. MOJeNn CTpOEHUS ra30B, )KUIKOCTEN U TBEPABIX TEJ
1 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojesei. Macca u pazMepbl MOJIEKYIT
(atomoB). KonnuectBo BemiectBa. [loctosinHas ABoraapo.

TeroBoe paBHOBecue. TemmepaTrypa u cmnocoObl e€ wusMepenus. Illkana
temneparyp Llenbcusi.

Mopnenp UACaIbHOTO ra3a B MOJEKYJSIPHO-KMHETUYECKOW TEOPHM: YaCTULbI rasa
JBIKYTCSI XaOTHUECKHU U HE B3aMOJEHCTBYIOT IPYT C IPYrOM.

lazoBeie  3akoHbl.  YpaBHeHue  MenneneeBa—Knaneiipona.  AGcomoTHas
temrneparypa (mkaia Ttemnepatyp KensBuna). 3akon JlanbroHa. M3omponecchl
B MJI€aJIbHOM T'a3e C MOCTOSTHHBIM KOJTMYECTBOM BellecTBa. [ 'paduueckoe mpeicTaBieHue
M30IPOLIECCOB: U30TEpMa, 30X0pa, n300apa.

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

CBs3bp a0COMOTHOW TeMITepaTypbl TEPMOAMHAMUYECKON CHCTEMBI CO CpEIHEH
KMHETUYECKOU DHEPrUeH MOCTYNAaTENbHOI0 TEMIOBOTO JABUKEHUS €€ YaCTHLL.

TexHuueckue ycTpoilcTBa U TEXHOJOTHYECKHE MPOLIECCHI: TEPMOMETP, OApOMETD,
IIOJIyY€HHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu
Mogenu ABUXKEHUS YaCTHI] BEIIECTBA.
Mopenb OpOyHOBCKOT'O IBUKEHUS.
Buneoponuk ¢ 3anuchio pearbHOro OPOYHOBCKOTO JIBUKCHHUSI.
HNudbdysust xuaKocTen.
Mogens onbita IITepHa.

12
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[IpuTsikeHue MOJIEKyI.
Mopenu KpuCTaTHYECKUX PEIIETOK.
HabGnronenue u ucciieoBaHue N30IpoLeccoB.

Yuenuueckuii osxcnepumenm, rabopamopmule pabomul, NPAKMUKYM

Hccnenosanue mporiecca yCTaHOBIICHUS TETIOBOTO PABHOBECHS NP TEIII000OMEHE
MEXYy TOPSIYEN U XOJIOIHOU BOIOM.

N3ydenue wu3oTepMuyecKkoro mporecca (PEeKOMEHJOBAaHO  HCIIOJIb30BAHHE
urudpoBoit 1aboparopun).

N3ydyeHune n30x0opHOro rnporecca.

N3ydenue nzodbapHoro mnporecca.

[IpoBepka ypaBHEHUSI COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunot

TepMmonnHamuueckas (TH) cucreMa. 3ajaHie  BHEIIHUX  YCJIOBUH
JJIsl TEPMOJAMHAMHUYECKON cucTeMbl. BHenIHue u BHyTpeHHHE napameTpsl. [lapameTpsl
TEPMOANHAMHUYECKON CHUCTEMBI KaK CpPEIHUE 3HAUYEHUS BEJIMYMH, OINMCHIBAIOIINUX €€
COCTOSIHHE Ha MUKPOCKOIIMYECKOM YPOBHE.

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

Mopaens uaeanbHOro raza B TEPMOJMHAMHKE — CHUCTEMa ypaBHEHU: ypaBHEHUE
Menneneepa—Knaneiipona W BbIpaX€HUE U1 BHYTPEHHEH DHEPrUH. Y CIIOBHUS
MPUMEHUMOCTH 3TON MOJEIN: HU3Kasi KOHIEHTpAIMsl YacTHI], BBICOKUE TeMIepaTyphbl.
BripaxkeHnue 17151 BHyTpEHHEW 3HEPruy OJHOATOMHOTO UACAIBHOTIO ra3a.

KBazucratnueckne 1 HeCTaTUYECKHE MTPOLIECCHI.

OnemeHTapHas pabora B TepMoAMHAMUKe. Beruncienue padoTbl 1o rpaduky
rpolecca Ha pV-auarpaMmme.

Temnonepenaya kaxk cnocod M3MEHEHHsI BHYTPEHHEW YHEPTrUu TEPMOAMHAMUYECKOM
cUCTeMbI 0e3 coBepileHus padoTbl. KOHBEKIHS, TEIIONPOBOAHOCTD, U3TyYCHHE.

KomnuectBo Temnorel. TermoéMkocTs Tena. Y nelibHas U MOJISIpHAS TEIIOEMKOCTH
BEIIECTBA. YpaBHeHHe Maiiepa. YaenpHas TEIOTa CropaHusi TOIUIMBA. Pacuér
KOJIMYECTBA TEIUIOTHI MpH Terionepenade. [lonstue 06 aquadbarHom mporiecce.

[lepBbIii 3aKOH TepMOAMHAMHKU. BHyTpeHHss sHeprusa. KommuecTBo TEIIOTHl M
paboTa Kak Mepbl I3BMEHEHHSI BHYTPEHHEN YHEPTUU TEPMOJIMHAMUYECKON CHCTEMBI.

BTopoii 3aKOH TEpMOJMHAMMKHU JUII PaBHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBl NPOXOAUT E€IUHCTBEHHAS
anuabara. AGCOTIOTHAs TeMIiepaTypa.

Bropoii 3aKkOH TepMOAMHAMUKH JUIsI HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO
nepeaaTh TEIUIOTY OT Oojee XOJIOAHOTO Tella K 0oyiee Harperomy 0e3 KOMITEHCAIMU
(Knay3uyc). HeoOpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnune! gectBus TerioBbix MamnH. KIT/I.

Makcumansnoe 3HaueHue KIIJI. [ukn Kaphuo.
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DKOJIOTUYECKHE AaCTEKThl MCIOJIb30BAHUS TEIUIOBBIX JBuUrarteneil. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH CPEbl.

TexHuyeckue yCTpOWCTBA M  TEXHOJIOTMYECKHME IMPOLECCHI:  XOJOJIUJIbHUK,
KOHJUIMOHED, NTU3EIbHBIA U KapOIOpaTOPHBII IBUraTeNH, apoBasi TypOrHa, OJy4YEHUe
CBEPXHU3KUX TEMIIEpaTyp, YTUIU3ALUS «TEIJIOBBIX» OTXOJI0OB C HCIOJIb30BAHUEM
TEIJIOBOIO Hacoca, YTWIM3alUus OMOOPraHMYECKOro TOIUIMBA JUJISl  BBIPAOOTKH
«TEIJIOBOW» U 3JIEKTPOIHEPTUU.

Jlemoncmpayuu
N3menenue temmnepaTyphl IpH aAuadaTUIECKOM PaCHIUPEHUU.
Bo3znymiHoe orauso.
CpaBHeHUE yACIbHBIX TEINIOEMKOCTEH BEIIECTB.
CriocoObI M3MEHEHHsI BHYTPEHHEH YHEPTHUU.
HccnenoBanne aquabaTHOTO mMpoIiecca.
KomnbroTepHbie MOJIEN TEMIOBBIX JBUTATEIICH.

Yuenuueckuui sxcnepumenm, iabopamophvie pabomuvl, NPAKMUKYM

N3Mmepenne yaenpHON TEMIOEMKOCTH.

HccnenoBanne nponecca OCTHIBAHUS BELIIECTBA.

Hccnenosanue aquadaTHOro mporecca.

N3ydyenne  B3aMMOCBA3M  DHEPrUA  MEXKMOJIEKYJISIPHOTO  B3aWUMOJCHCTBUS
Y TEMIIEPATypPbl KATIEHUS KUJKOCTEM.

Tema 3. Acpecammnvie cocmoanusa eeuwecmea. Dazoevie nepexoovl

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

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

BraxuocTh Bo3ayxa. AOCONMIOTHAS U OTHOCUTEIbHAS BIAYKHOCTb.

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

Hedopmarnun TBEpAoro tena. Pactsokenue u cxarue. Crapur. Moaymp HOnra.
[Ipenen ynpyrux aepopmaiuii.

TemoBoe pacmupeHre XKUIAKOCTEH U TBEPABIX Tel, OObEMHOE M JMHEHHOE
pacmimpeHre. AHrapMOHU3M TEIUIOBBIX KOJ€OaHWM 4YacTHUIl BEIIECTBA Kak IpUYMHA
TEIJIOBOTO pacUIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPruu B (Pa30BBIX MEPEXOAAX.

YpaBHeHUEe TemI0BOro Oananca.

[ToBepxnoctHoe HaTspkeHHE. Kod(p(GUIMEHT MOBEPXHOCTHOTO  HATSHKCHHUSI.
Kanwmnsipuele siBneHus. [laBineHue 1OJ MCKPUBIEHHOW MOBEPXHOCTHIO KUIKOCTH.
®opmymna Jlamaca.
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Texnuueckue YCTpOfICTBa N TCXHOJOINMYCCKHUC IIPOHCCChI: KHUAKHUC KPHUCTAJIBI,
COBPCMCHHBIC MAaTCpHUAJIbI.

Jlemoncmpayuu
TennoBoe pacinpeHue.
CaoiicTBa HACHIILIEHHBIX MTaPOB.
Kunenne. Kunenne npu noHM>KEHHOM JaBJICHUU.
N3mepenue cuiibl TOBEPXHOCTHOTO HATSIKECHMUS.
OnBITEI ¢ MBUIBHBIMH TUVIEHKAMH.
CmauuBaHue.
Kanumisipasie siBieHusl.
Moen HeHbIOTOHOBCKOM JKUIKOCTH.
CrocoOb1 n3MepeHust BIaXKHOCTH.
HccnenoBanue HarpeBaHus U MIIABJICHUS KPUCTATMYECKOTO BEILIECTBA.
Bune! nedopmaruii.
Hab6mronenmne manbix nedopmaruii.

Yuenuueckuui sxcnepumenm, rabopamopnvie pabomul, NPAKMUKYM

N3yyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTE.

N3mepenune ynenbHON TEIUIOTHI TIaBIEHUS JIb/IA.

N3y4yeHne CBOWCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCONIOTHOM BIQXHOCTHM BO3JlyXxa M OLIEHKA MacChl IapoB
B ITIOMEILICHHH.

Nsmepenune kodpduiimerTa moBEpXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOwra.

HccnenoBanne 3aBUCMMOCTH AepopMaIiii pe3MHOBOrO 00pasiia OT MPUIIOKEHHOM
K HEMY CHJIBI.

Paznen 4. JiekTrpoauHamMuka
Tema 1. Inexkmpuueckoe none

OnekTpu3alus Ten W e€ MPOsBICHHS. OJIeKTpuueckuil 3apsia. J(Ba Buna
AJEKTPUYECKUX  3apsAnoB. [IpOBONHMKHM, JOUANEKTPUKUM W IOJYNPOBOJIHUKH.
DJIeMEHTAPHBIN JIEKTPUUECKUN 3aps]l. 3aKOH COXPaHEHHUS AJIEKTPUUYECKOTro 3apsiaa.

BzaumoperictBue 3apsioB. Toueunsie 3apsabl. 3akoH KymoHa.

DnekTpuueckoe nosie. Ero aefictBue Ha 3JIEKTPUUYECKUE 3apsiIbl.

HanpsoxéaHocth anekTpudeckoro noiis. [IpoOHsiit 3apsaa. JIuaum HanpsHKEHHOCTH
AIEKTPUIECKOro Nost. OTHOPOAHOE INEKTPUUECKOE MOJIE.

[ToTeHIMANMBHOCTh ~ BJIEKTPOCTATUYECKOTO  MoJid.  Pa3HOCTH  MOTEHUHAIOB
u HanpsbkeHue. l[loTeHumanbHas »Heprug 3apsiga B DJIEKTPOCTATUYECKOM IIOJIE.
[Torenman snekTpocraTnyeckoro mnoisis. CBA3b HANPSHKEHHOCTH OIS U PA3HOCTH
MOTEHIIUAJIOB  JIJIT  DJICKTPOCTATHYECKOro Tojs  (KaK  OJHOPOJHOTO, TaK M
HEOITHOPOJIHOTO).

[IpuHIMN Cyneprno3nuu SIEKTPUIECKUX TTOJIEH.
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ITone Toueunoro 3apsga. Ilome paBHOMepHO 3apsbkeHHOM cdepnl. [lome
PaBHOMEPHO 3apsHKEHHOro mno o00bEmMy mmapa. llome paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JIMHUNA HanpsOKEHHOCTH HJTHX TMOJIEH U
HKBUITOTEHLIUAJIBHBIX ITIOBEPXHOCTEM.

[IpoBOAHUKH B DIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPSIOB.

JIMPNEKTPUKU B DJIEKTPOCTATUYECKOM MoJe. JludnexkTpuyeckas NPOHULIAEMOCTb
BEILIECTBA.

Konpencarop. OJeKTpOEMKOCTh KOHAEHCATOpA. OIJIEKTPOEMKOCTh ILIOCKOIO
KOHJIEHCATOpA.

[lapannenbHoe coenuHeHUE KOHAeHcaTopoB. llociienoBarensHoe coennHEHUE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHJIEHCATOoPA.

JIBr>KeHME 3apsSHYKEHHOW YaCTHLBI B OJHOPOJHOM AJIEKTPUYECKOM IIOJIE.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHME IPOLECCHI:  BJIEKTPOCKOIL,
AJIEKTPOMETP,  DJIEKTPOCTATHUYECKass  3alUTa,  3a3eMJICHHE  3JIEKTPOIpUOOpPOB,
KOHJIEHCATOpHI, TeHepaTtop Ban ne ['paada.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIMII IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUECKOE T10JIE 3aPSIKEHHBIX IIAPUKOB.

DIJIEKTPUUYECKOE TTOJIE ABYX 3apsKEHHBIX TTACTHH.

Mopaens anekTpocTaTudeckoro reneparopa (Ban ge I'paada).

[IpOBOJTHUKH B AIIEKTPUUYECKOM IIOJIE.

DJIEKTPOCTATHYECKAS 3alUTa.

Y CTpOKCTBO U IEUCTBUE KOHIEHCATOpA MOCTOSTHHOW U IEPEMEHHONU EMKOCTH.

3aBUCUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOopa OT IUJIOIIA[M IUIACTHH,
PACCTOSIHUS MEXK]ly HUMU U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIeKTPUUECKOT0 MOJIS 3aPSKEHHOT0 KOHAEHCaTopa.

3apsaKa 1 pa3psaKa KOHAEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii osxcnepumenm, rabopamopHule pabomul, NPAKMUKYM

OueHka cui B3auMOJCICTBUS 3apSyKEHHBIX TEN.

HaOmonenue mpeBpailieHus 3HEPruM 3apsKEHHOTO KOHJIEHCATOpa B DHEPIHIO
U3JIy4YEHHUs CBETOAUO/IA.

N3yuyeHne npoTekaHusl TOKA B LEMHU, COAECPKAILEH KOHAEHCATOP.

Pacnpenenenve pa3sHOCTH TMOTEHIUAIOB (HAMPSIKEHUS) MPHU IOCIIEI0BATEILHOM
COEIMHEHUHU KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHAEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannbwlil 31eKmpuiecKuii mokK
Cuna toka. [TocTossHHBIN TOK.

VYcnoBust CyliecTBOBaHUSI MOCTOSHHOTO 3JICKTPUYECKOro TOKa. MICTOYHWKH TOKa.
Hanpsoxenne U u DJ1C &.
3akoH OMa 1J1s1 ydacTKa Lenu.
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DJIEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTH COINPOTUBICHHS OJHOPOIHOIO
IIPOBOJHMKA OT €ro JUIMHBI M IUIOMIAJAW IIONEPEYHOr0 CEYECHHUA. Y IEJIBHOE
COIIPOTHUBIICHHE BEIIECTBA.

ITocnenoBarenbHOE, ITapauIeIbHOE, CMELIAHHOE COEUHEHNE ITPOBOAHUKOB. Pacuér
pa3BETBIEHHBIX dNeKTpruueckux nenei. [Ipasuna Kupxroda.

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

MOIHOCT  DJIEKTPUYECKOro  TOKAa. TeruioBas  MOILIHOCTb,  BbLAEIsAEMAas
Ha PE3NUCTOPE.

OJIC m BHYTpEHHEE CONPOTHUBJICHHE HCTOYHMKA TOKa. 3akoH Oma s MOJHOMU
(3aMKHYTOI) 3JIEKTpUUECKOM 11en. MOIHOCTh UCTOYHUKA TOoKa. KOpoTKOoe 3aMbIKaHUE.

Konpencarop B ienu mocTOSIHHOTO TOKA.

TexHnueckne ycTpoicTBa U TEXHOJIOTMYECKHUE MPOLECCHl: aMIIEPMETP, BOJIBTMETD,
peocTar, CYETUMK IEKTPUIECKOU SHEPTUH.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIIPSYKEHUS.

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

3aBUCUMOCTbH COIPOTUBIICHUS NWJIMHAPUIECKUX MPOBOTHUKOB OT JJIMHBI, IIOIIAN
MONEPEYHOr0 CEUCHUS U MaTepurara.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT CONPOTHUBJICHUS MPU IMOCTOSTHHOM
HaMpsHKEHUH.

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

CriocoObl coemuHeHns UCTOYHUKOB Toka, JJ1C Garapeil.

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

Yuenuueckuui axcnepumenm, iabopamophvie pabomuvl, NPAKMUKYM

HccnenoBanne cMEIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue yienbHOro COnpoTUBICHUS MPOBOAHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS J1JIs JIaMITbl HAaKaJIMBaHUS.

VYBenuueHue npeesia u3MEpeHus: aMrnepMeTpa (BoJIbTMETPA).

N3mepenue D/IC u BHYTpEHHETO CONMPOTUBIICHHUS] UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd DJ[C TralbBaHUYECKOTO 3JIEMEHTA OT BPEMEHU
MPU KOPOTKOM 3aMbIKAHUH.

HccnenoBanne pa3sHOCTH MOTEHIIMATIOB MEXAY MOTOCAMHA UCTOUHHUKA TOKA OT CHJIbI
TOKA B IIEMH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIIIHOCTH MCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paznuunuix cpeoax

DneKkTpudecKas MPOBOJUMOCTh PAa3IMYHBIX BEIIECTB. DJIECKTPOHHAS ITPOBOIMMOCTD
TBEPABIX METAUIOB. 3aBHUCHUMOCTH COIMPOTHUBICHUS METAIOB OT TEMIIepaTyphl.
CBepxnpoBOAUMOCTb.
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DIIEKTPUYECKUN TOK B BaKyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBEHHAs! U MPUMECHAs! TPOBOJAUMOCTD MOJTYITPOBOJHUKOB.
CaoiicTBa p—n-niepexoaa. [lonynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKAN TOK B JJIEKTPOIUTAX. JIEKTPOIUTHUYECKAS JAUCCOLHAIMUA.
Onextponus. 3akoHbl Dapajiest Ay SIEKTPOIn3a.

DJIEKTpUYECKUNA TOK B razax. CamMOCTOSTENBHBI U HECAMOCTOATENBHBIA pa3psl.
PaznuyHble TUIIBI CAMOCTOATENBHOTO pa3psaa. Momuus. [1nasma.

TexHu4ecKkne ycTpOMCTBA U NPAKTHUYECKOE IMPUMEHEHHUE: Ta30pa3psAHbIE JaMIIbI,
AJIEKTPOHHO-JIyueBass TpyOKa, MOJYNPOBOJHUKOBBIE MTPUOOPHI: TUOM, TPAH3HUCTOP,
doronuon, cBETOAMOA, TrajbBaHHKa, paQUHUPOBAHHE MENIW, BBIIJIABKAa ATIOMUHUA,
AIEKTPOHHAS MHUKPOCKOMHUSI.

Jlemoncmpayuu
3aBUCUMOCTH COITPOTUBJICHUSI METAIIIOB OT TEMIIEPATYPBHI.
[TpoBOIUMOCTE AJIEKTPOJIUTOB.
3akoHbI AsekTpoausa apasjes.
HckpoBoil pa3psn v MpoBOAMMOCTb BO3AyXa.
CpaBHeHHe MTPOBOJUMOCTH METAJLIOB U MOJIYTTPOBOJHUKOB.
OaHOCTOPOHHSSI MPOBOJIUMOCTD JTUO/IA.

Yyenuueckuii sxcnepumenm, rabopamopHule pabomul, NPAKMUKYM
Ha6monenue snekTposusa.
N3mepenue 3apsia 0OMHOBAJIEHTHOTO HOHA.
HccnenoBanue 3aBUCUMOCTH COMIPOTHUBIICHUS] TEPMOPE3ZUCTOPA OT TEMIIEPATYPHI.
CHsiTHE BOJTBT-aMIIEPHON XapaKTEPUCTUKHU JUOIA.

Pu3nyecKn NPaKTUKYM

CnocoObl u3MepeHus: (PU3NYECKUX BEIMYMH C HMCHOJIb30BAHUEM AaHAJIOTOBBIX WU
U(POBBIX HU3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE W OTHOCHUTEIBHBIC MOTPEITHOCTH HW3MEPEHHH (PU3NYECKUX BEIUYUH.
O1neHka rpaHyI] HOTPEHTHOCTEM.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, MCCICIOBAHUNA 3aBUCUMOCTEH (DHM3HUECKUX
BEJIMYMH, TPOBEpPKA TMPEUIOKEHHBIX THUIOTe3 (BBIOOp U3 paboOT, OMHCAHHBIX
B TEMAaTUYECKHX pa3fenax «YUeHUYECKUH OHKCIEPUMEHT, J1a0opaTOpHbIE pPaOOTHI,
MPAKTUKYM).

MexknpeaMeTHbie CBA3H

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

Mescnpeomemmusie nonamus, ceA3AHHbIE C U3YYEHUEM MEMO008 HAYYHOZ20
no3HaHuA: SBICHUE, HAyYHBIH (akT, TunoTesa, Gusnueckas BEIMUMHA, 3aKOH, TEOPHUs,
HAOJI0/ICHNE, OSKCIEPUMEHT, MOEIUPOBAHUE, MOJEIb, H3MEPEHHE, TOrPEUIHOCTH
U3MEPEHUH, U3MEPUTENbHBIE MPUOOPHI, U poBas JadbopaTopus.
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Mamemamuxka: Pemienue cuctembl ypaBHeHUH. JluHelHas ¢yHKuus, napadoa,
runepOoia, ux rpa@uku u cBoicTBa. TpuroHoMerpuueckue PyHKIUU: CHHYC, KOCUHYC,
TAHI'€HC, KOTAHIME€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO. BEKTOphl M UX
IIPOEKIIMH Ha OCU KOOPAMHAT, CII0)KEHUE BEKTOPOB.

Buonozus: mexanudeckoe ABUIXKEHHE B KUBOW mpupone, auddysus, ocmoc,
TEMJI000MEH JKMBBIX OpPraHU3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYXKAIOLIEH Cpelibl,
yTunu3anuss ~ OMOOpPraHWYEeCKOro  TOIUIMBA  JJii  BBIPAOOTKH  «TEIJIOBOM» U
AJIIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSKEHUE M KalWJUIAPHBIE SIBIICHUS B TPHUPOJE,
AIIEKTPUUYECKHE SIBJICHUS B 5KMBOU MPUPO/IE.

Xumusn: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJISIPHAs Macca, MOoJy4eHe HAHOMAaTEePHaJIOB, TEIIOBbIE CBOMCTBA TBEPBIX
T€J, KUAKOCTEH W Ta30B, KUJKUE KPUCTAIIbI, DJIEKTPUYECKUE CBOWCTBA METAJLIOB,
ANEKTPOJIUTHYECKAS JUCCOLUALINS, TAIbBAHUKA, JIEKTPOHHAS! MUKPOCKOIIHS.

TI'eozpaghus: BnaxxHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHUe TBUKEHUN C MCIOJIb30BAHUEM MEXAHU3MOB, YUYET
CyXOro M JKHJKOIO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKUHMH (KPOHIUTEWH,
penieTyaTbie KOHCTPYKIIMH ), UCIIOJIb30BAHUE 3aKOHOB COXPAHEHUSI MEXAHUKHU B TEXHUKE
(rupockorn, BOAOMET U APYrue), ABUTraTedb BHYTPEHHETO CrOpaHus, napoBas TypOuHa,
OBITOBOM  XOJOAWJIbHUK, KOHIULMOHEDP, TEXHOJIOTHH IIOJIYYEHHUS] COBPEMEHHBIX
MaTepHalioB, B TOM YHCJIE HAHOMAaTEpPUAJIOB, 1 HAHOTEXHOJIOIHH, 3JIEKTPOCTATUYECKAS
3alUTa, 3a3€MJIEHUE 3JIEKTPONprUOOpOB, Ta30pa3psiiHbIE JIaMIIbl, TOJIYIPOBOJIHUKOBbBIE
npuOOpkI, rajJbBaHUKA.

11 KJIACC

Paznen 4. diaekTpoauHaMuKa
Tema 4. Maznummnoe none

B3anmopenicTBue NMOCTOSHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM. MarHurtHoe
nosie. Bexkrop MarHWTHOW MHAYKUMU. lIpHHIMII Cynmepno3uiuyM MarHUTHBIX IOJIEH.
JInHMKM MarHUTHOM MHIYKUHH.

MaruutHoe T10Ji€ MPOBOAHUKA C TOKOM (IIPSAMOro MPOBOJAHUKA, KATYIIKU
U KpyroBoro BuTka). OneIT Dpcrena.

Cuna AMnepa, e€ HanpaBJIE€HUE U MOYJIb.

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

MarunuTHoe noJie B Bemiecte. @eppoMarHeTuku, rmapa- u JuaMarHeTUKH.

TexHuueckne yCTpPOMCTBA M TEXHOJIOTMYECKHE TMPOLIECCHI: NPUMEHEHHUE
MOCTOSIHHBIX MAarHWUTOB, 3JICKTPOMArHUTOB, TECTEP-MYJIBTUMETP, JJIEKTPOIABUIATEID
Sxo0u, yCKOpUTEIH 3JIEMEHTapPHBIX YaCTHII.

Jlemoncmpayuu
Kaptuna nuHMI MHAYKIIMM MarHUTHOTO MOJISl MOJIOCOBOT'O U IMOJKOBOOOPA3HOIO
MTOCTOSIHHBIX MarHUTOB.
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Kapruna nuHMN MarHUTHOW MHIYKIHMH 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>XeHMs yYKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIIUTT ASUCTBUS SIEKTPOUIMEPUTEIHLHOTO TPUOOpPa MarHUTODIECKTPUUECKOU
CUCTEMBI.

Vuenuuecxuii sxcnepumenm, 1abopamopHwle pabomol, NPaAKMUKym
HcciaenqoBanne MarHuTHOT'O IIOJIST ITOCTOSTHHBIX MarHUTOB.
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 3NeKTpOMAarHUTHOW WHAYKIUU. [IOTOK BEKTOpa MAarHUTHOW HHAYKIUU.
OJC wuHAyKIMU. 3aKOH OJJIEKTPOMAarHUTHOW wHAyKHnuuM @Papanes. Buxpesoe
anekTpudeckoe noiie. Toku Pyko.

OJIC vHayKUMK 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.

TexHn4eckrue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLIECChl: MHAYKIIMOHHAS TEYb,
COJIEHOU/I, 3aIINUTA OT AIEKTPU3ALMHU TEN NPU IBUKEHUN B MArHUTHOM T10JIE 3EMJIH.

Jlemoncmpayuu

HabGnronenue siBieHMS 2JIEKTPOMarHUTHON WHTYKITUH.

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

IIpaBuiio Jlenna.

[Tanenue maruuTa B aTtOMUHUEBON (MEIHON) TpyOe.

SIBneHne cCaMOMHYKIUN.

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

Vuenuuecxuii sxcnepumenm, rabopamophvie pabomwl, NpaKmuKym
HccnenoBanue siBICHUS 3JIEKTPOMAarHUTHOW UHTYKIIHAH.
OnpeneneHne MHAYKIUA BUXPEBOTO MArHUTHOTO TOJIS.
HccnenoBanue siBICHUS CAMOUHTYKIIUH.

Coopka MoJIe Il JIEKTPOMarHiTHOT'O TeHepaTopa.
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Pa3nea 5. Koiedanus u BOJTHBI
Tema 1. Mexanuueckue Konebanus

KonebarenwHas cuctema. CBOOOIHbBIE KOJIECOAHUS.

'apmonunyeckue konebanus. KuHemaruueckoe W JAMHAMHYECKOE OIHMCAHHUE.
DHEpPreTUueckoe OnucaHue (3aKOH COXPAaHEHHMs MEXaHU4ecKoil »Hepruu). BouiBoa
JTMHAMUYECKOTO OIMHUCAaHUS TapMOHUYECKUX KOJICOAHWM U3 UX DHEPreTUYECKOro U
KMHEMATHYECKOTO OMUCAHUS.

Avmumutyna u  (daza koneOanHuil. CBsI3b aMIUIMTYAbl KOJeOaHUW HMCXOTHOMN
BEJIMYMHBI C aMIUTUTYIaMU KoJjieOaHu €€ CKOPOCTH U YCKOPEHUS.

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

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

TexHHu4ecKne yCTPOMCTBA M TEXHOJIOTMYECKHUE IPOLIECCHl: METPOHOM, 4Yachl,
Ka4eJu, My3bIKaJIbHbIE MHCTPYMEHTHI, celicMorpad.

Jlemoncmpayuu

3anuch Koie0aTeIbHOrO IBUKEHUSI.

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

HccnenoBanue 3aryxarolux KojeOaHMH W 3aBUCUMOCTH MEpHOAa CBOOOIHBIX
KoJ1ie0aHUil OT CONTPOTHUBIICHHUS.

Hccnenosanue kosiebaHuil rpy3a Ha MAaCCUBHOM NPYKUHE C LENbI0 (POPMUPOBAHUS
IpeCTaBIeHUN 00 UACaTbHOW MOIETH MPY>KUHHOTO MasATHHKA.

3aKOH COXpaHEHHUs SHEPrUuu MpHU KoueOaHUsIX Ipy3a Ha MPYKUHE.

HccnenoBanue BbIHYKIEHHBIX KOJICOaHUH.

HabGnronenue pesonanca.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol, NPAKMUKYM
N3mepenue neproia CBOOOTHBIX KOJICOAHUI HUTSHOTO U TIPY>KUHHOT'O MAasSTHHKOB.
N3ydyeHne 3aKOHOB IBMKEHUS TeJla B X0J1€ KoeOaHuil Ha yIIpyroM IojBece.
N3yuyeHne nBuAKeHUSI HUTSHOTO MasiTHUKA.
[IpeoOpazoBaHue SHEPTUU B MPY>KUHHOM MasiTHUKE.
HccnenoBanue yObIBaHHUS aMILTUTY Bl 3aTYXaIOIINX KOJICOaHMIA.
UccnenoBanue BRIHYXEHHBIX KOJICOaAHUH.

Tema 2. InexmpomazHumneole Koebanus

Koneb6atenbHblit KOHTYp. CBOOOIHBIC JIEKTPOMArHUTHBIE KOJIEOaHUs B U€aTbHOM
KojebaTenpHOM KOoHTYype. @opmyna Tomcona. CBs3b aMIUIMTYBI 3apsija KOHASHCAaTOpa
C aMIUTATYION CHJIBI TOKA B KOJI€OATETLHOM KOHTYpE.

3aK0H COXpaHCHHSI SHEPTUH B UCATHLHOM KOJIeOaTeTbHOM KOHTYpE.

3aryxaroniye 3JIeKTPOMarHuTHbIC KoeOanus. BeIHy X IeHHbIC JIeKTPOMarHUTHBIC
KoJieOaHus.
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IlepemeHnHBIN TOK. MOIIHOCTE IEPEMEHHOT0 TOKA. AMIUIUTYAHOE U JEHCTBYIOLIEE
3HAYEHUE CUJIbl TOKA U HAIIPSLKEHMS TIPU Pa3IuYHON (opMe 3aBUCUMOCTH MEPEMEHHOTO
TOKa OT BPEMEHH.

CHuHycOMIANbHBI INEpPEMEHHBI TOK. Pe3ucrop, KOHIEHcaTop M KaTylka
WHIYKTHUBHOCTH B IENW CHHYCOWJAIBHOIO NEPEMEHHOIO0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HampsKeHU.

Uneanbupiii  Tpanchopmatop. [IpousBoactBo, mepenaya U MOTpeOsIeHHE
DIEKTPUYECKOU DHEPTUHU.

OKOJIOTMYECKHE PUCKM TP  NPOU3BOJACTBE  3JeKTpodHepruu. KymbTypa
WCIIOJIb30BAHMS JIEKTPOIHEPTUU B IIOBCEIHEBHON KU3HU.

TexHuyeckrue yCTpoMCTBa U TEXHOJIOTUYECKUE ITPOLECCHI: DJIEKTPUUECKUAN 3BOHOK,
IeHEPaTop IIEPEMEHHOI0 TOKA, JIMHUU JJIEKTpoIepeaay.

Llemoncmpayuu

CB0OOAHBIE 2JIEKTPOMATrHUTHBIE KOJICOAHMS.

3aBUCUMOCTh YaCTOThl CBOOOJHBIX KOJEOAHWI OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHHIA.

['eneparop He3aTyxaromux MEKTPOMArHUTHBIX KOJIEOAHUH.

Mogenb 31eKTpOMarHuTHOTO TeHEpaTopa.

BriHyX€HHBIE CHHYCOUAAIBHBIE KOJICOAHUSI.

Pe3ucrop, kaTyillka MHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pezonanc mnpu  mociaegoBaTEIbHOM — COCAMHEHHM  PE3UCTOpa,  KATYIIKH
WHJIYKTUBHOCTH M KOHJIEHCATOpA.

YcTpoicTBO M IPUHITUT ACUCTBUS TpaHchopmaTopa.

Mogenb JIMHUU 3IEKTPOoIepeIayuu.

Yuenuueckuii oaxcnepumenm, rabopamopHule pabomul, NPAKMUKYM

N3ydenue tTpanchopmaropa.

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

Habmroaenue 351eKTpOMarHuTHOrO pe30HaHca.

HccnenoBanne paboThl HCTOYHUKOB CBETA B LIEMIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUMHbBLE 60JIHbI

MexaHn4ecKkue BOIHbI, YCIOBHS UX pacrpocTpaHeHus. [lonepedynsie 1 mpo1oibHbIE
BOJIHBL. Ileprof, CKOpoCTe pacipocTpaHEHUs U JUIMHA BOIHBL. CBOMCTBA MEXAHMYECKUX
BOJIH: OTPAKECHUE, MpeSIOMIIeHNEe, UHTep(EpEeHITUS U TUPPAKIIUSL.

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

[IIymoBO€ 3arpsi3HEHUE OKPYKAIOLIEN CPEbI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJOBHSI H3IIY4EHHS 3JICKTPOMArHUTHBIX BOJIH.

—

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

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHE, MOJISpU3ALINS,
uHTEepPEepeHns U TUPpaKIIus.
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[IIkana SJIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE DJIEKTPOMAarHWTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TENEBUAECHUS. Pagnonokanus.

DJIEKTPOMATrHATHOE 3arpsA3HEHUE OKPYKAIOIIEN CPENBI.

TexHudeckne yCTpOWCTBA W INPAKTUYECKOE TNPUMEHEHHE: MY3BIKAJIbHBIC
WHCTPYMEHTBI, pajap, paJuoNpUEMHHK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3BYKOBAsl JUAarHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu

OO6pazoBaHue 1 pacpoCTpaHEHHUE MONEPEYHBIX U MPOAOIBHBIX BOJH.

Kone6mromeecst Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJTMHBI BOJHBI OT YaCTOThI KOJIEOaHU M.

HaOmonenue oTpaxeHus ¥ MPeOMICHUS MEXaHUYECKUX BOJIH.

HaGmonenue nareppepeHunu u AUPpakiinid MEXaHUYECKUX BOJH.

AKYCTUYECKHAN PE30HAHC.

CBoiicTBa yJbTpa3ByKa U €ro NprMeHEHHE.

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

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJH: OTPaKEHHUE, MPEIOMIICHHUE,
noJsipuzanus, Tuppaxius, HHTepPepeHus.

OGHapyxeHne nH(PpakpacHOTo U yJIbTParoIeTOBOr0 U3TYUCHUH.

Yuenuueckuii osxcnepumenm, nabopamophule pabomul, NPAKMUKYM
N3yuenne napameTpoB 3ByKOBOW BOJIHBI.
N3yuenune pacipocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka

[IpssmonuHeriHOE pacnpoCTpaHEHUE CBeTa B OAHOPOIHOW cpexe. Jlyd cBera.
To4deuHbI ICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCONIOTHBIN TOKAa3aTesb
npesnoMiieHus. OTHOCHUTEIbHBINA TOKa3aTeNb peomMiieHus. [IoCTOsIHCTBO 4acTOTHI CBETA
Y COOTHOIIEHUE JIJIMH BOJH MPHU MEPEXOJIC MOHOXPOMATUYECKOTO CBETA YEpPE3 FPaHULLY
paszeina JByX ONTHYECKUX CPEL.

Xon nyueit B pusme. [ucnepcus cBera. CnoxkHbIl coctaB Oenoro ceera. L[ger.

[TonHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbI yroia MOTHOrO BHYTPEHHETO
OTpaKEHUS.

Cobuparomne u paccenBarouiue JuH3bl. ToHkas nuH3a. DokycHOE paccTosiHuEe U
ONTUYECKAasl CuUJa TOHKOM  JHMH3bl. 3aBUCUMOCTb  (DOKYCHOTO  PaCCTOSHUA
TOHKOW CQepudyecKoil JHMH3bI OT €€ TIeOMETPUM U OTHOCHUTEIBHOIO IOKa3aTelis
IIPEJIOMIICHHS.

@opMysna TOHKOHU JIMH3BL. Y BEIMYECHUE, 1aBAEMOE JIMH30M.
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Xox Jyda, OPOWEAIIETO JHWH3Y TIOJ NPOU3BOJIBHBIM YIJIIOM K €€ TJaBHON
orntuueckoi ocu. [loctpoenne n3o0paxeHni TOYKU U OTPE3Ka MPSIMOM B COOMPAIOIINX U
paccenBarOIUX JMH3aX U UX CUCTEMAX.

OnTtuueckue mnpubOopsl. Paspemaronias cnocoOHOCTh. ['7a3 kak onruyeckas
CUCTEMA.

[Ipenenbr MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

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

Hudpakuus ceta. Judpaknuonnas pemérka. YciaoBue HaAOMIOIEHUS TIaBHBIX
MaKCUMYMOB TIpH MaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha TUPPAKIIMOHHYIO PEHIETKY.

[Tonstpu3zanms ceera.

TexHnueckne ycTpOMCTBA U TEXHOJOTHMYECKUE MPOLECCHl: OUKH, JyIa, IEPUCKOI,
doroanmnapar, MHUKPOCKON, MPOCKIMOHHBIA anmnapar, TMPOCBETICHUE ONTHKH,
BOJIOKOHHAsI ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu

3aKOHBI OTPaXKEHUSI CBETA.

HccnenoBanue npesioMIeHUS CBETA.

HabmroieHre moiHoro BHyTpEHHETO OTpakeHuss. Mojienb CBETOBO/IA.

HccnenoBanne Xoja CBETOBBIX ITYYKOB 4epe3 IUIOCKOMAPAICIbHYIO TUIACTHHY |
IpHU3MYy.

HccnenoBanue CBOMCTB M300paXKEHUM B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKONa.

Hab6monenne natepdepeHinm cBera.

Hab6mroieHre BeTOB TOHKUX IUIEHOK.

Hab6mronenune nudpakiuu creta.

N3yuenne 1uppakiiHOHHONW PEIIETKH.

Hab6monenne nudpakiimiOHHOTO CIIEKTpA.

Hab6monenune nucnepcuu ceera.

Hab6mroienue nonsipusaiuu cBera.

[TpumeneHre moIIPOnIOB sl H3YUYCHUSI MEXaHUUECKUX HaIPSHKCHUH.

Yuenuueckuui axcnepumenm, iabopamophvie pabomuvl, NPAKMUKYM

N3mepenue mokaszaTelis npeJoMIIeHUs CTEKIIA.

Uccnenosanue 3aBUCMMOCTH (DOKYCHOTO PACCTOSIHUSI OT BellecTBa (Ha MpUMEpe
KUJKUX JIUH3).

N3mepenue GpokycHOTO pacCTOSHUS pacCerBArOIINX JIMH3.

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

[Tomyuenue n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMMYECKUX CHCTEM.

Hab6monenune nudpakium, nHTEpdEpEeHITNN 1 TOISIPU3AIIUN CBETA.
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N3yyeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT OBEPXHOCTH TUAJIEKTPHUKA.

N3ydyenue nnTepPepeHIny JIa3epHOro U3TyYEHUs Ha IBYX LLIEX.

Hab6monenune aucnepcum.

HaOmronenue u uccienoBanue 1udpakiimoOHHOTO CIEKTPa.

N3mepenne qimHbl CBETOBOM BOJIHBL.

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

Paznesn 6. OCHOBBI ClIENMAJIBLHON TEOPHUH OTHOCUTEJIBLHOCTH

['paHnubl TPUMEHUMOCTH KJIACCUYECKOM MeXaHWKHU. [locTyisaTel crnenraibHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBas. [IpeoOpazoBanus Jlopenua. VYcnosue
NPUYUHHOCTUA. OTHOCHUTEINBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U
COKpalICHHUE JJINHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKOU YaCTUIIBI.

CBs3b MacChl C SHEPTUEN U UMITYJILCOM PEJIATUBUCTCKOM YaCTUIIbl. DHEPT U OKOSI.

TexHuueckne YCTPOWCTBA M TEXHOJOTMYECKUE MPOILECChl: CIYTHUKOBBIC
MPUEMHUKHN, YCKOPUTEIH 3aPSyKEHHBIX YaCTHII.

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

Pasznes 7. KBanroBas puzuka
Tema 1. KopnycKynapHno-60aHo60it 0yaausm

PaBHOBecHOE TemioBoe U3NyueHHe (M3TydeHre adCOMOTHO YEPHOTO Tema). 3aKOH
cMeuieHusa Buna. ['unoresa Ilnanka o kBaHTax.

@OTOHBI. DHEPrUs U UMITYJILC (POTOHA.

®doroaddexr. Ombiter A.I'. CroneroBa. 3akonbl ¢dotodrddekra. VYpaBHEeHUE
Ounmreiina g pororpdekra. «Kpacnas rpanuna» pororddekTa.

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

Bomnosbie cBoiictBa yactuu. Bomubel ne bpouns. limaa Bosnbl ne bpounnsa u
pa3Mepbl 00JIaCTH JIOKaJIM3allMM JBMXKYyIIelcs 4dacTulpl. KopmyckynsipHO-BOJTHOBON
nyanu3M. Judpaxiuys 3JeKTpOHOB Ha KpUCTaJUIaX.

Cneunduka wusmepeHuii B MuKpomupe. COOTHOIIEHUS HEONpeaenEéHHOCTEN
['eitzenbepra.

TexHn4eckne yCTPOWCTBA M TEXHOJOTHYECKHME MPOLECCHL:  CHEKTPOMETD,
(boTorneMeHT, POTOAATUHK, TYHHEIbHBI MUKPOCKOII, COJTHEUHas OaTapes, CBETOANO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IMHKOBOM IIJIACTHHOM.

Hccnenosanue 3aKk0HOB BHEIIHETO (HoTodPdexTa.

HccnenoBanme 3aBUCUMOCTH COTIPOTHBJICHHS TIOJTYTIPOBOHUKOB
OT OCBEILIEHHOCTH.
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Cseronuo.
Conneunas Oarapes.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol, NPAKMUKYM
Uccnenosanue poropesucropa.
Nsmepenue nmocrosHuoi [I1anka Ha ocHOBE uccienoBanus Gporodddekra.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pe3 CBETOAMO/ OT HAIPSIKCHHS.

Tema 2. Quzuka amoma

OneIThl TIO MCCIEAOBAHMIO CTpOoeHUsl aroma. IlmaHerapHas Mojaens aroma
Pesepdopna.

[Toctynatet bopa. M3nydenue u mornomienne (POTOHOB MPHU TEPEXOAe aTroma
C OJTHOT'O YPOBHS SHEPI'MH Ha JPYIOM.

Bunsl cnexktpoB. CekTp ypoBHEN SHEPrUU aToMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJECHHOE U3ydeHue cBera. Jlazep.

TexHuueckrne yCTpOMCTBa U TEXHOJOTMYECKUE MPOLIECCHI: CIEKTPAIbHBIN aHAIU3
(CIeKTpOCKOIT), Ja3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu
Mogens onbita Pezepdopaa.
HaGmronenue mmHelyaThIX CIIEKTPOB.
Y CTpoiCTBO U AEHCTBHE CUETUNKA HOHU3UPYIOIIUX YaCTHLL.
Onpenenenue AJIMHBI BOJHBI JJA3€PHOT0 U3ITYYEHUS.

Vuenuuecxuii sxcnepumenm, rabopamopHovle pabomwl, NpaAKmMuKym

Hab6mronienue nuHevyaToro cnekTpa.

HccnenoBanue criekTpa pa3peKEHHOr0 aTOMapHOTO BOJOpPOJa M U3MEpPEHHUE
noctosiHHou PunGepra.

Tema 3. Du3zuka amomHo20 A0pa u INEMEHMAPHBIX YACMUY,

Hyxnonnas monens siapa I'elizenOepra—Banenko. 3apsn siapa. MaccoBoe 4uciio
aapa. 3ortonsl.

PanuoaktuBHOCTh. Anb(da-pacnajz. DIEKTPOHHBIM M MO3UTPOHHBINM OeTa-pacmal.
["'amMmma-uznyuyenue.

3aKoH paJiMOaKTUBHOIrO pacmnaja. PanroakTuBHBIE N30TONBI B npupoe. CBoiicTBa
VOHU3UPYIOLIETO W3JIy4eHUsl. BriusHuE paguoOaKTUBHOCTHM Ha JKHUBBIE OPraHU3MBI.
EctectBeHHbIN QoH n3nydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl apa.

SAnepubie peaknuu. Jenenue u cuHte3 sigep. Anepuoie peaktopbl. [IpoOiembr
YIIPABJISIEMOI0 TEPMOSIJIEPHOIO CUHTE3a. DKOJOTMYECKHE aCHEKThl pa3BUTHUSA SIACPHOU
DHEPIreTUKHU.

MeTonbl perucTpaluy U UCCIEIOBAHUS YJIEMEHTAPHBIX YACTHIL.

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

EnuncTBO mznueckoi KapTUHBI MUPA.

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

Yuenuueckuu sxcnepumenm, rabopamopnvie pabomuol, NPAKMUKYM
Hccnenosanue TpekoB 4acTHIL (M0 TOTOBBIM (oTorpadusim).
HccnenoBanue pagnoakTUBHOTO (pOHA C UCTIONIB30BAHUEM JJO3UMETPA.
N3ydenue normnomieHus: 6eTa-4yacTull aTlOMUHUEM.

Pa3zgen 8. DieMeHTBI ACTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMUU. lIpuknanHOe M MHPOBO33PEHUYECKOE 3HAYEHUE
actpoHOMUH. [[pUMEHNMOCTH 3aKOHOB (PUBHUKU JIJIs1 OOBSICHEHUS MPUPOLI KOCMUYECKHUX
O0OBEKTOB.

MeTtoapl aCTPOHOMHUYECKUX UcclieqoBaHn. COBPEMEHHBIE ONTUYECKUE TEIECKOIIBI,
PaIMOTENECKOMBI, BHEaTMOC(hEepHAast aCTPOHOMUS.

Bun 3Bé3nnoro Heba. Co3Be3nus, sspKue 3BE3/IbI, MIIAHEThI, UX BUAMMOE JIBUKECHUE.

Conneunas cucrema.

Comuue. ConHeunast akTuBHOCTh. McTounuk 3Heprun ConHIa U 3BE3.

3BE3bI, UX OCHOBHBIE XApPAKTEPUCTUKH. JMarpamMma «CHEKTPAJIbHBIA KJIacc —
CBETUMOCTb». 3BE3[bl TJIABHOM TMOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIs1 3BE3]] INIABHOM IMOCIEA0BATEIbHOCTA. BHYTpEHHEE CTPOCHUE 3BE3N.
CoBpeMeHHbIEC MPEACTABICHUS O TPOUCXOXKICHUHN U 3BoTtoIMK COHIIA 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 FAJIAKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ia. PasbOeranue rajgakTHK.
Teopust bosbioro B3peiBa. PenMKTOBOE U3ITy4eHUE.

MacmrabHas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMUM.

Vuenuueckue nabnooenus
HaGnmronenust 3BE3gHOro HeOa HEBOOPYKEHHBIM TJIa30M C  HCIOJb30BaHHEM
KOMITBIOTEPHBIX TPUIOKEHUNU JUIsl ONpPENeTCHUs TONOKEHUSI HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIC c03Be3aus1 CEeBEpHOTO MOyIIapHsl U SIPKUE 3BE3IBI.
Ha6monenus B Teneckorn JIyHbl, uIaHeT, TYMAHHOCTEH 1 3BE3THBIX CKOTLJICHUM.

Pu3nyecKud NPaKTUKYM

CnocoObl u3MepeHus: (PU3NYECKUX BEIMYMH C HMCHOJIb30BAHUEM AaHAJIOTOBBIX WU
IU(PPOBBIX U3MEPUTENIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JIaTUUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCHUTEJbHBIE TMOTPEUIHOCTH H3MEPEHUN (PU3NUYECKUX BEJIMYHH.
OueHka rpanuil MOrperrHOCTEN.

[IpoBeneHne KOCBEHHBIX HU3MEPEHUH, MCCIEAOBAHUM 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH, MPOBEpKa MPEAJIOKEHHbIX Trunore3 (BbIOOp u3 padOT, OMMCAHHBIX
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B TEMaTHYECKHX pa3lienax «YUYEHUYECKHIl OSKCIEpUMEHT, J1abopaTopHble pPalOOTHl,
MPAKTUKYM) ).

00001 aroee NOBTOPEHUE

O0o001meHne M cucTeMaTH3alUsl COJIEp)KaHUs paslenoB Kypca «MexaHUKay,
«MonekynsipHas (u3MKa M TEpMOJMHAMUKa», «DleKTpoauHamuka», «Komnebanus u
BOJIHBD», «OCHOBBI CIIELMAJIbHOW TEOPHUHM OTHOCUTENbHOCTW», «KBaHTOBas ¢uzukay,
«DJIeMEHTBI aCTPOHOMUU U aCTPOPUIUKI».

Ponb ¢usuku 1 acTpOHOMHUU B IKOHOMUYECKOM, TEXHOJIOTHUYECKOM, COIUAILHON U
ATUYECKON cdepax AesTENIbHOCTH 4YENIOBEKa, pPOoJib U MECTO (PU3MKUM U aCTPOHOMHH
B COBPEMEHHOM  HAay4YyHOW  KapTUHE  MWupa, 3HAYECHUE OIUCATEIIbHOM,
CUCTEMATU3UPYIOIIeH, OOBICHUTEIHPHOM M MPOTHOCTUYECKOW (GYHKIUN (U3nIecKOn
TEOPHH, poiib (hrU3HUecKkoil Teopuu B (HOPMUPOBAHUU TMPEACTABICHUN O (PU3NUECKON
KapTMHE MHpa, MECTO (PU3MUECKOH KapTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbie CBSI3H

N3ydenue kypca ¢usuku yrayonéHHoro ypoBHsA B 11 kiacce ocCyliecTBIsieTCS
C YUETOM COJIEPKATEIbHBIX MEXITPEIMETHBIX CBSA3EH C KypcaMHi MaTeMaTUKH, OMOJIOTHH,
XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie noHamuA, C6A3AHHbBIE C U3YYCHUEM MEMO008 HAYUHO20
no3nanuA: SABJICHUE, HAyYHBbIN (DaKT, rUnoTe3a, pu3nueckasi BeIMUYMHA, 3aKOH, TEOpus,
HAOJIIO/ICHUE, DKCIEPUMEHT, MOJCIUPOBAHUE, MOJElb, H3MEPEHHE, TOrPEITHOCTH
U3MEpEHUN, U3MepUTEIbHBIE PUOOPHI, U(poBas JadbopaTopusi.

Mamemamuxa: Pemenue cuctemMsl ypaBHeHUM. TpuroHoMerpruyeckue (yHKIUU:
CUHYC, KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
BekTopbl M HMX TPOEKIIMKM HAa OCH KOOPJWHAT, CIIOXKEHHE BEKTOPOB. [Ipon3BoniHBIC
aneMeHTapHbIX (GyHKuMi. [Ipr3Haku mogoOus TpeyrojlbHUKOB, ONpPEIEICHUE TUIOIIAIN
MJI0CKUX GUryp u o0béMa Tel.

Buonozus: >nekTpudeckue sIBICHUS B )KUBOW TIPUPOJIE, KOJIEOATEIbHBIC JBUKEHUS
B JKMBOW NPUPOJE, IKOJOTMYECKUE PUCKA NPU MPOU3BOACTBE BJIECKTPOIHEPIUH,
AJIEKTPOMArHUTHOE 3arps3HCHUE OKPYXKAIOWIEW Cpelibl, YIbTPA3BYKOBAas IHArHOCTHKA
B MEJULINHE, ONITUYECKUE SIBJICHUS B )KMBOU MPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTYypa TBEPIBIX TEJL,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUTMUECKON PEMIETKH, CIEKTPAIHHBIN aHAIHU3.

T'eocpaghusa: marHuTHbBIE MONIOCa 3€MJIM, 3aJIe)KM MAarHUTHBIX pyl, (poTochEMKa
3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonozua: TPUMEHEHUE  TIOCTOSIHHBIX  MArHUTOB,  AJIEKTPOMArHHUTOB,
ANIEKTPOJIBUTATENh SIKOOU, reHepaTop MEePEMEHHOI0 TOKA, UHAYKIIMOHHAS Me4b, JTUHUU
AJIEKTpPOIIepenay, 3JIEKTPOABUTATENb, pajap, PaauONPUEMHHUK, TEIEBU30p, AHTEHHA,
tenedoH, CBU-neus, ynbTpa3ByKoBasi AMarHOCTUKA B TEXHUKE, TPOSKITMOHHBIN anmapar,
BOJIOKOHHAs OITHKA, COJHEYHas OaTapes, CIOYyTHUKOBBIE MPUEMHUKH, sJIepHAS
DHEPreTUKA U SKOJIOTHUYECKHUE aCIIEKThI €€ Pa3BUTHS.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIngHOCTHBIE PE3yJbTAaThl OCBOCHHUS ydeOHOro mpeamera «Dusnka» TOIDKHBI
OTpakaTb  TOTOBHOCTb M  CIOCOOHOCTh  OOYYarOIIUXCSA  PYKOBOJCTBOBATHCS
chOpMUPOBAaHHON BHYTPEHHEH TO3WIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAITNH, MO3UTUBHBIX BHYTPEHHUX YOCKICHU, COOTBETCTBYIOIINX TPAAUITIOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pacHIMpeHue >KU3HEHHOIO OMbITa M OIbITa
JEITENBHOCTA B TIPOLECCE peaIn3alldd OCHOBHBIX HAMPABICHUN BOCIMUTATEIbHOU
JIESITEIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpaxkaaHcKoOro BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAKTAHCKOW TOZUIMHM OOYJaIOMIErocss KaK aKTHBHOTO
Y OTBETCTBCHHOI'O YJICHA POCCUICKOT0 00IIeCTBa;

IPHHATHE TPaJUIIMOHHBIX 00II[€YEIIOBEYECKAX I'YMaHHUCTHYECKHUX
U JICMOKPAaTHYCCKHX IIEHHOCTECH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B HHTEpecax TIpakKIaHCKOTO
OO0ITIeCTBa, YIaCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIIbHON OpraHU3aIliu;

YMEHHE B3aMMOJICHCTBOBATh C COIMAIbHBIMU WHCTUTYTAMH B COOTBETCTBHH C MX
GYHKIIUSIMHU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN M BOJIOHTEPCKOM JEATEINHHOCTH;

2) NaTpMOTH4Y€eCKOr0 BOCTIMTAHUA:
c(hOpMUPOBAHHOCTH POCCUHCKON IPaXKJaHCKON MACHTUYHOCTH, TAaTPUOTU3MA;
LIEHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 0071aCTH (PUBUKHU U TEXHUKE;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHS;

CIOCOOHOCTh  OIEHWBATh CHUTYallMI0 ¥ TIPUHAMATh OCO3HAHHBIC pEIICHHUS,
OPHEHTUPYSACh Ha MOpPATbHO-HPABCTBEHHBIC HOPMBI W IICHHOCTH, B TOM YHCIIE
B JICSITETTLHOCTH Y4EHOTO;

OCO3HAHUE JIMYHOTO BKJIA/Ia B MOCTPOCHHUE YCTOMYHBOT'O OYIYIIETO;

4) 3CTEeTHYECKOro BOCIIUTAHUA:
ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOUYas ICTETUKY HAYyYHOTO TBOPYECTBA,
npucyiero Gpu3n4ecKo HayKe;

S) TPyAOBOro BOCIIUTAHMSA:

UHTEpEC K pa3auuHbIM chepam npodhecCUOHANbHOU AESTEIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PM3MKON M TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOp Oymymiei
npodeccuu U pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE ILJIaHBI,
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TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUI0 U caM0O00Opa30BaHUIO B 00J1aCTH (PU3UKHU
Ha TPOTSHKEHUHU BCEH KU3HH,

6) PK0JIOrM4ecKoro BOCIIUTAHMS:

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

IJIAHUPOBAHWE W OCYIIECTBJIECHHUE JICMCTBUI B OKPYXKAIOUIECH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYHUBOTO Pa3BUTHUS YEIIOBEUECTBA;

Pacmipennie onbiTa IEATEILHOCTH SKOJIOTMYECKON HANpaBiI€HHOCTH Ha OCHOBE
MMEIOITUXCS 3HAHUH 110 (hU3HUKE;

7) HeHHOCTH HAYYHOI' O MO3HAHUSL:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NIECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAyYHOW JESITEIhbHOCTH, TOTOBHOCThH B IMPOIECCE HU3YUEHUS
GU3NKKM ~ OCYIIECTBIATh  NMPOCKTHYID U HUCCIIENOBATEIbCKYIO  JeATEIhHOCTH
WHJIUBUAYATBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS
ba3oBble joruueckue A1eMcTBUSA:

CaMOCTOSITETILHO (DOPMYTUPOBATh U aKTYaJIU3UPOBATh MPOOJIEMY, paccMaTpuBaTh
€€ BCECTOPOHHE;

ONPEAEIISITh UEIH AETEIbHOCTH, 3a4aBaTh IAPAMETPBI U KPUTEPUU UX JOCTHUKECHUS,

BBISIBJIATh 3aKOHOMEPHOCTH M TPOTHBOPEYHUs B paccMaTPUBACMBIX (PU3HMUECKUX
ABJICHUSX;

pa3pabaTbiBaTh IUIAH pEIICHHUS NPOOJEMBbl C Yy4€TOM aHalinu3a HUMEIOIIUXCS
MAaTepHAIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTHb KOPPEKTUBBI B JIESITEIbHOCTb, OLICHUBATH COOTBETCTBHUE PE3YJIbTATOB
L[EJISIM, OLIEHUBATh PUCKH MOCIICICTBUN €S TEIbHOCTH;

KOOPAMHUPOBATh U BBIMOJHATH Pa0OTy B YCIIOBUAX PEATBHOrO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/ICUCTBHUS;

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUU KU3HEHHBIX MPOOIeM.

ba3oBble ucciiegoBare/ibCKue 1eiicTBUA:

BIaJ€Th HAy4YHOM TEPMUHOJIOTUEH, KIIOYEBBIMM TOHATUAMH M METOJaMH
(bu3HUECKON HAyKU;

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

BIaJeTh BUAAMH JIEATEIbHOCTH IO TMOJIY4YEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpETaIluy, MPEeoOPa30BAHUIO W IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX CHUTYAIHsIX,
B TOM YHCJIE TIPU CO3/ITaHUN Y4E€OHBIX TPOEKTOB B 001aCTH (PU3UKHU;
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BBISIBIISATH IPUYMHHO-CIICCTBCHHBIE CBSA3H M aKTYaJIM3UPOBATh 3a7a4y, BBIIBUTATH
TUIOTE3y €€ pellleHns, HaXOAUTh apryMEHThI ISl 10Ka3aTeIbCTBA CBOUX YTBEP:KICHUH,
3a71aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJTM3MPOBATh TONYYCHHBIE B XOJ€ PEIICHHs 33Jaud Pe3yJbTaThl, KPUTUIECKU
OLIEHUBATh X JOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCJIOBUSIX;

cTaBuTh M  (OpPMYyIMpOBaTh COOCTBEHHbIE 33Jaud B  00Opa3oBaTENbHOU
JeSITeIbHOCTH, B TOM YHUCJIE TIPY U3Y4E€HUU (PUBHKH;

JaBaTh OLEHKY HOBBIM CUTYAllUsSIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TIEPEHOCUTh 3HaHUS 1O (U3NKE B  MPAKTUYECKYI0  00JIacTh
KU3HEACSITEILHOCTH;

yMEeTh WHTETPUPOBATH 3HAHUS M3 PA3HBIX NMPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIC UJIEH, PEIaraTh OPUTHHAIILHBIC TIOJIXO/IbI U PEIICHUS;

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

Pabora ¢ undgopmanmeii:

BJIQJCTh HABBIKAMHM TONXY4YeHHS HWHPOpMAUK (DUIUIECKOTO  COJICPIKAHUS
U3 WCTOYHHKOB pAa3HBIX THUIIOB, CaMOCTOSTEIBLHO OCYIICCTBIATH IIOWCK, aHAJIU3,
CUCTEMAaTH3allMI0 U WHTEPIpETalui0 HHPOPMAIMK PAJNIUUYHBIX BHJIOB U (HopM
MPEJICTABIICHUS;

OILICHUBATh JJOCTOBEPHOCTh HH(POPMAIIUH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTHI
B PpEIICHWM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX MW OpPraHMW3AIlMOHHBIX  3aja4
C coOmo/ieHreM TpeOOBaHWM HSProHOMHMKU, TEXHUKU OE30MaCHOCTH, THUTHEHBI,
pecypcocOepekeHus, TPABOBBIX MW OTHYCCKUX HOPM, HOPM HH(POPMAIMOHHOU
0e30MacHOCTH;

CO3/1aBaTh TEKCTHI (DU3UYECKOTO COJNIEPKAHUS B PA3IMUHBIX (DopmaTax ¢ y4ETOM
Ha3HaueHus WHPOPMAIMA U IEJEBOM ayJUTOPUU, BBHIOMpPAs ONTUMAIBHYIO (GOpMY
MIPEJICTABIICHUS U BU3yaJTU3aIlHH.

KoMmyHHKaTHBHbIE YHUBEPCAJIbHbIC Y4eOHBIE 1eICTBUSA:

OCYILIECTBIIATH OOIIEHNE Ha YPOKax (PM3UKU U BO BHE-YPOUHOI 1EeSITEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOHPIMKTHBIX CUTYallUi U CMATYATh KOH(IJIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUKY 3pEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

IOHKMMATh U HCTI0JIb30BaTh IPEUMYIIECTBA KOMAaHIHOM U MHAMBHUIyaJIbHOU paOOThL;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX AEUCTBUI C y4ETOM OOIIUX UHTEPECOB,
Y BO3MOYKHOCTEW Ka)J0r0 YieHa KOJUIEKTUBA,

IPUHUMATh LIEJIM COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUS MO €€ TOCTHXKEHUIO: COCTABIISITh TUIaH IEUCTBUH, paCOPEAEIATH POJIH C YHETOM
MHEHUN YYaCTHUKOB, 00CYXIaTh PE3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh KAaueCTBO CBOETO BKJa/Ja M KaXKIOTO y4yacTHMKAa KOMAaHIbl B OOIIMiA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;
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npeajiaratb  HOBBIC  IIPOCKTHI, OonCHUBaTb HUACHM C TIIO3WMIIMKM  HOBHU3HBI,
OPUTHUHAJIBHOCTH, Hp&KTH‘-IGCKOﬁ 3HAaYUMOCTH,

OCYHICCTBIIATE IMTO3UTHUBHOC CTPATCITHYCCKOC IMOBCACHUC B PA3JIMYHBLIX CUTYaAIUAX,
IMPOABJIAATbL TBOPYCCTBO U B006pa)K€HI/IC, OBITH HWHHUIIHAaTHUBHBIM.

PerynsiTuBHBIC YHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanms:

CaMOCTOSITEJIbHO ~ OCYILECTBIIATh TO3HABATENbHYIO JACSITENIbHOCTh B  00JacTH
(GU3HUKK U aCTPOHOMMUH, BBISIBJISITH TPOOJIEMBI, CTABUTH U (POPMYJIMPOBATH COOCTBEHHbIE
3aJ1a4u;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHHS] PACUETHBIX M KauECTBEHHBIX 3a]ady,
IUTaH BBIMOJHEHUSA TMPAKTUYECKOM pPaboThl ¢ y4E€TOM HMEIOLIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEHN U MPEAIIOYTECHHI;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMKy yueOHOIro IpeaMeTa Ha OCHOBE JIMUHBIX IIPEIIOUYTEHUM;

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

OLIEHUBATh IPUOOPETEHHBI OIIBIT;

crocoO0CTBOBaTh ()OPMHUPOBAHUIO U TMPOSBICHUIO 3PYAUIIMUA B 00JACTU (PU3MKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBII HHTEJJIEKT:

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

BJa/IeTh HaBBbIKAMM TMO3HABATEJIbHON pedieKCMM KaK OCO3HAHUS COBEPIIAEMbBIX
JEUCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMUIL;

UCIOJIb30BaTh MPUEMBI pediieKcuu Ui OLEHKM CHUTYyallud, BbIOOpa BEPHOIO
peLIeHNS;

YMETh OLIEHUBATHh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHHUS 10 UX CHHXKEHHIO;

MIPUHUMATh MOTUBBI U ApIYMEHTBI APYTHX [IPU aHATIU3€ PE3YyJIbTaTOB JEATEIbHOCTH;

MPUHUMATh €051, MIOHUMAasi CBOU HEJOCTATKU U JJOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApIYMEHTHI APYTHUX [IPU aHATU3€ PE3YyJIbTaTOB AEATEIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIMX Ha OLIMOKH.

B npoumecce IOCTHKEHHsI JMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS IPOrPaMMBbI
10 (PU3MKE JUI YPOBHS CPETHET0 OOLIEro 00pa3oBaHus y 0OYJarOLINXCsl COBEPIIEHCTBYETCSI
IMOYUOHATILHBIN UHMETLIEKM, TIPETONAaraouil cGOPMUPOBAHHOCTD:

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

CaMOpEryJMpOBaHMs, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJCHHE, CIOCOOHOCTh a1allTUPOBATHCS K AMOLMOHATILHBIM
U3MEHEHUSIM U MPOSIBISITh THOKOCTb, OBITH OTKPBITHIM HOBOMY;

32



®enepanbHas pabodas mporpamma | @usnka. 10—11 kmaccsr (yriay0aEéHHbINA YPOBEHB)

BHYTPEHHEH MOTHUBALIMM, BKJIIOYAIOUIEH CTPEMJICHHUE K JIOCTHKEHHUIO LEId HU
yCIIEXy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHE JICMCTBOBAThb, MCXOAS HW3 CBOHUX
BO3MOKHOCTEH;

SMIIaTHH, BKIIIOYAIOMICH CIIOCOOHOCTh IIOHMMAaTh SMOLHMOHAILHOE COCTOSHHUC
JIPYTUX, YYUTHIBATh €0 MPU OCYIIECTBICHUU OOIIEHUS, CTOCOOHOCTh K COUYBCTBUIO U
CONEPEKUBAHUIO;

COIMABHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpAaWBaTh OTHOIICHHS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3perniaTh KOH(OIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

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

MOHUMATh POJIb (U3UKKA B IKOHOMHUYECKOW, TEXHOJIOTHYECKOW, IKOJOTHYECKOM,
COIMANIBHOM M 3THYECKON cdepax NOesTEIbHOCTH YeJOBEKa, pojib U MeCTo (DU3UKH
B COBPEMEHHOM  HAy4yHOM  KApPTMHE  MHpPA,  3HAYECHHE  ONMCATEIBHOM,
CUCTEMATH3UPYIOIIel, OOBICHUTEIHPHON M MPOTHOCTUYECKOM (QYHKUMK (Puznueckoit
TEOpUU — MEXaHUKHU, MOJIEKYJSIPHOU (M3UKHA M TEPMOJUHAMHKHU, POJIb (HU3MUECKOU
TEOPUH B POPMUPOBAHUU IPEICTABICHUHN O (PU3HUECKON KapTUHE MUPA;

pa3nuyaTh YCJIOBUS NMPUMEHHUMOCTH MoOAeNel (U3MUEeCKUX Teld U IPOLECCOB
(sBNIEHUI): UHEpLUHMAJIbHAS CUCTEMAa OTCUYETa, aOCOIFOTHO TBEPAOE TENO, MaTeprasbHas
TOYKa, PaBHOYCKOPEHHOE [BHU)KEHHE, CBOOOJHOE MajaeHue, aOCONIOTHO yIpyras
nedopmariusi, abCOMOTHO YIPYroe U abCOMIOTHO HEYNPYroe CTOJKHOBEHHUS, MOACIU
rasa, )UJIKOCTH U TBEPAOTro (KpUCTAINIMYECKOI0) TeJa, UACAIbHbBIN I'a3, TOUEUHBIN 3apsij,
OJTHOPOJHOE 3JIEKTPUYECKOE TOJIE;

pa3nuyarh ycioBusi (TpaHUIIB, O0JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
VCIIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBATH U OOBSCHATH MEXaHUYECKHE MPOILECChl U SIBJICHHS, HCIOJIb3Ys
OCHOBHBIE TIOJOKEHHUS U 3aKOHbl MEXaHUKH (OTHOCHUTEIBbHOCTh MEXaHUYECKOIo
NBWKEHUA, (HOpMYJIbl KUHEMATHKW PABHOYCKOPEHHOT'O JIBIXKEHHS, MpeoOpa3oBaHUs
["anuutest st CKOPOCTH M ITEpEMEILEHUS, 3aKOHBI HbIOTOHA, MPUHIUIT OTHOCUTENBHOCTH
[anuiiess, 3aKOH BCEMHPHOI'O TATOTEHMS, 3aKOHBl COXPAHEHUs MMIIyJbCa W
MEXaHUYECKOW SHEPruu, CBSA3b PabOThl CUJIbI C U3MEHEHUEM MEXAHWYECKON 3HEprud,
yCIIOBUS paBHOBECHUS TBEPAOrO Te€a), MPU OSTOM HCIOJIB30BATh MAaTEMaTHYECKOE
BBIPQ)KCHUE 3aKOHOB, YKa3blBaTh YCJIOBHUS MNPUMEHUMOCTH (PU3MUECKUX 3aKOHOB:
npeoOpazoBanuil ['amues, BTOpOro u TpeThero 3akoHoB HploTOHA, 3aKOHOB COXPaHEHMUSI
MMITYJIbCa U MEXaHUYECKOW DHEPIUHU, 3aKOHA BCEMUPHOI'O TATOTEHUS,

AHAIM3UPOBATH U OOBICHSITH TEIJIOBBIE IPOLECCHI U SIBJICHMUS, UCIIOJIb3YsI OCHOBHbBIE
nosioxkennst MKT 1 3akoHBI MOJIEKYIISIpHOU (DU3UKU U TEPMOAMHAMUKH (CBA3b 1aBJICHU ST
UJICATBHOIO Ta3a CO CpPEIHEM KHUHETUYECKOM HHEPruel TEIUIOBOIO JIBMKEHUS U
KOHILIEHTpALIMEN €ro MOJIEKYJI, CBSA3b TEMIIEPATYpPhI BELECTBA CO CPEAHEN KUHETUYECKOU
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DHEPruel TEIUIOBOTO JABWIXKEHUS €ro YacTHUIl, CBSI3b JABJIICHUA HWJCAIBHOIO Trasa
C KOHIIEHTpalMenl MOJIEKYI U €ro TEMIIEPATypoil, ypaBHeHre MenaeneeBa—KiamneiipoHa,
MEPBbIN 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHHUS DHEPruM B TEIJIOBBIX MpOIECCax),
IPX ATOM HCIOJb30BaTh MATEMATUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCJIOBUSA
MIPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knanelpona,

aQHAJIM3UPOBATh M OOBSICHATH DJEKTPUUECKUE SIBJIICHMS, HCIIONb3ysl OCHOBHBIC
MOJIOKEHUS M 3aKOHBI 3JIEKTPOJMHAMUKH (3aKOH COXPAHEHUs JJIEKTPUUYECKOT0 3apsija,
3akoH KyroHa, TOTEeHIIMaTbHOCTh JEKTPOCTATUYECKOTO MMOJISI, TPUHILIMUI CYNIEPIIO3UIIUN
AJIEKTPUYECKUX TOJIEH, TPU 3TOM YKa3blBasi yCJIOBUS NMPUMEHUMOCTH 3aKkoHa KyioHa, a
TaK)K€ MPAKTUYECKU BaKHBbIE COOTHOLICHWS: 3akoHbl Oma Juisi y4yacTKa UENU U
JUIS 3aMKHYTOM dJIEKTpUueckor 1enu, 3akoH JDxoyms—Jlenna, mpaBuna Kupxroda,
3akoHbl Dapajes s AIEKTPONIN3a);

ONKCHIBATh  (PU3WYECKHE TMPOLECChl U  SIBICHMS, MCIHONb3YSd BEIUUYUHBI:
MEpEMELIECHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJAa U CHCTEMBI TE€J, CHJIAa, MOMEHT
CUJIbl, JAaBJICHUE, NOTCHUHAIbHAS HSHEPrus, KUHETUYECKAs DSHEPrusi, MEXaHWYeCKas
9HEprus, paboTa CWIIbl, LEHTPOCTPEMUTEIHHOE YCKOPEHHE, CHUJIa TSIKECTH, CHja
YIIPYroCTH, CHJIa TPEHUS, MOIITHOCTh, YHEPTUS B3aUMOJICUCTBUS Tela ¢ 3eMIEN BOIM3U
e IMOBEPXHOCTH, DHEPrus ynpyrod aedopMaivu MNPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoioTHas TeMmreparypa Tena, paboTa B TEpMOJMHAMHKE, BHYTPEHHSIS DHEPrus
UJCAIbHOIO OJIHOATOMHOIO rasa, padoTa uaeanbHOro ra3a, OTHOCUTEIbHAS BIAKHOCTh
Bo3ayxa, KIIJI wmmeampHOro  TEIJIOBOrO  JABUTATENsA;  AJIEKTPUYECKOE  IOJIE,
HaNPSHKEHHOCTh JJIEKTPUUYECKOTO MOJIA, HANPSKEHHOCTh MMOJs TOYEYHOrO 3apsAaa WIH
3apsKEHHOrO 11apa B BAKYYME U B AUAJIEKTPUKE, TOTEHIIMAI 3JIEKTPOCTATUYECKOTO OIS,
Pa3HOCTh NMOTEHUMAJIOB, AIEKTPOABUKYILAS CHJIA, CHJIa TOKA, HAIIPSKEHNUE, MOIIHOCTh
TOKa, BJIEKTpUYECcKass EMKOCTh IUIOCKOTO KOHAEHCATOPAa, CONPOTHUBIICHUE y4acTKa LENu
C MOCJIEIOBATEIbHBIM W MapPAUICIbHBIM  COCIUHEHHUEM PE3UCTOPOB, DHEPruUsd
AIEKTPUYECKOTO MOJISI KOHIEHCATOPa;

OOBSICHATH OCOOCHHOCTH TPOTEKaHUs (PU3MUECKUX SBJICHUN: MEXaHHYECKOe
JBUYKEHUE, TETUIOBOE JIBU)KEHHUE YaCTHUI] BEIECTBA, TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE
NnBWKeHue, auddys3us, HCMapeHue, KUMEHWE U KOHACHCAlMs, IUIaBJICHUE U
KPHUCTaJUIN 31, HaIIPaBJICHHOCTh TEIUIONEPEAAYH, AIEKTPU3ALUSA TE,
HKBUITOTEHIHAJIBHOCTh MIOBEPXHOCTH 3aPSHKEHHOTO TPOBOIHUKA;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOW (PU3NUECKON BEIMUYHMHBI OT JPYrou
C HCHOJIb30BAHUEM IIPSAMBIX H3MEPEHUN, IPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
buKcHpoBaTh PE3yNbTaThl MOTYYECHHOM 3aBUCHUMOCTU (PU3NYECKUX BEITUYMH B BUJE
rpa@ukoB ¢ y4€ToM aOCOJIOTHBIX MOTPEIIHOCTEH U3MEpPEeHUH, JeJaTh BBIBOJbI
10 PE3yJIbTATaM HCCIICIOBAHUSI;

MPOBOJIUTh KOCBEHHBIC HU3MEPEHUS (PU3MUECKUX BEJIUYWH, MPU ITOM BBIOMPATH
ONTUMAJILHBIA METOJ W3MEpPEHHS, OIICHHBaTh aOCOJIOTHBIE U OTHOCUTEIbHBIC
MOIPEIIHOCTH MPSAMBIX U KOCBEHHBIX H3MEPECHU;
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IPOBOJUTH ONBITHI IO TMPOBEPKE MPEAJTOKEHHOW THUIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTALHYIO YCTaHOBKY, aHAJIM3UPOBATh TOJTYyICHHBIE
pe3yabTaThl U IeTaTh BEIBOJ O CTATyCE MPEII0KEHHONW TUIIOTE3bI;

coOroaTh MpaBuiia 6€30MacHOro Tpy/ia MPH MPOBEICHUN UCCIICIOBAaHUN B paMKax
y4eOHOTro JKCIEPUMEHTa, MPAaKTUKyMa U Y4eOHO-MCCIENOBATENbCKOW M MPOEKTHOM
JESTEIFHOCTA C HCIOJb30BAaHHEM M3MEPUTENBHBIX YCTPOWCTB U J1aOOpaTOPHOTO
000pyI0BaHHUS;

pemarh pacuéTHbIC 3aJladyd C SIBHO 3aJlaHHOW W HESBHO 3aJlaHHON (PU3MUYECKOU
MOJIEIbIO: Ha OCHOBAaHWH aHAJIM3a YCIOBUS 0OOCHOBBIBATH BHIOOD (DPH3MUECKON MOJIEIH,
OTBeUaroIel TpeOOBaHUSAM 3a]ja4H, IPUMEHATH (DOPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYJaThl (U3WYECKUX TEOPUN TMPH HCIOIB30BAHMM MATEMaTHUYECKUX METO/I0B
pelieHuss 3a7ad, MPOBOJUTH pacu€Tbl HA OCHOBAHUM HMEIOUIUXCS JIaHHBIX,
aHAJTM3UPOBATH PE3YJILTATHI U KOPPEKTUPOBATH METOIBI PEIICHUS C YIETOM IMOTYIEHHBIX
pE3yNbTaTOB;

peliath KayecTBEHHbIE 3ajauM, TpeOyrollue NPUMEHEHUsT 3HAHUW M3 Pa3HBIX
pa3nenoB Kypca (GU3MKHM, a TaKKe HWHTerpallud 3HAHUM U3 JPYruxX MpeAMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIa: BBICTpaMBaTh JIOTUYECKYIO LIETMOYKY paCCyKIECHUN
C OIIOPOM Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SBIICHUS;

WCIIONIb30BaTh TEOPETHUECKHE 3HAHUS Al OOBSICHEHWS OCHOBHBIX MPUHIIUIIOB
pabOThl U3MEPUTETHHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJOTUYECKHUX
IPOIIECCOB;

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

aHATM3UPOBAaTh M OIICHWBATH TIOCJEICTBUS OBITOBOH U TPOM3BOACTBEHHOMN
NESTeIbHOCTH 4eJIOBEKa, CBA3AHHOM ¢ (U3MYECKMMHU TMpolLieccaMH, C TO3ULUN
HKOJIOTUYECKON 0€30I1aCHOCTH, MPEICTABICHUI O pallMOHAIHLHOM IPUPOIOIIOIb30BAHNH,
a TaKk)Ke pa3yMHOM HMCMOJIb30BaHUU JOCTUKEHUN HAYKHU U TEXHOJIOTUM U1 AaJIbHEUILIEro
pPa3BUTHUS YETIOBEUYECKOTO OOIECTBA;

NPUMEHSTh Pa3IMYHbIE CHOCOObI paboThl ¢ uHpopManuel (HU3NYECKOro
COJICP’)KaHUsI C HWCIIOJIb30BAaHUEM COBPEMEHHBIX HMH(OPMAIMOHHBIX TEXHOJIOTHH, MpU
TOM HCIOJNb30BaTh COBPEMEHHbIE HWH(OPMAIMOHHBIE TEXHOJIOTMM JJIsi TIOUCKa,
nepepaboTKM U TMPEAbABICHUS YYEOHOW W HAyYHO-TOMYJSIpHOW uHOpMAINH,
CTPYKTYPUPOBaHUS M HUHTEpHpeTanuu WHGOpMAIMK, TOJYYCHHOW U3 Pa3IUYHBIX
UCTOYHUKOB, KPUTUYECKN aHAIM3UPOBATH MOIy4aeMyl0 WH()OPMALIUIO U OIICHUBATH €€
JIOCTOBEPHOCTDH KaK Ha OCHOBE UMEIOIINXCS 3HAHH, TaK ¥ HA OCHOBE aHAIN3a NCTOYHUKA
uHdop™MaImy;

OPOSIBIATh OPraHU3AIMOHHBIE W TIO3HABATENIbHBIE YMEHHS CaMOCTOATEIHLHOTO
NpUOOpETeHNsT HOBBIX 3HAHWM B TMPOIECCE BBHIMOIHEHUS TPOCKTHBIX M y4eOHO-
UCCIIEIOBATENbCKUX paldoT;

paboTarh B rpyMIe C UCIOJIHEHUEM Pa3IMYHbBIX COIUAIBHBIX POJIeH, TNIAaHUPOBATh
paboTy TpyNIbl, pPaUOHAIBHO pPACIPEACNATh JEATENbHOCTh B HECTaHIAPTHBIX
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CUTYalUsIX, aJ€KBaTHO OLIEHMBATh BKJAJ KaXKIOIO M3 YYACTHUKOB I'PYIIBI B pEIICHUE
paccMaTpuBaeMoil TpoOJIEMBbI;

MpOSABIIATH  MOTHBAIMIO K  Oyaymed npoecCHOHANBHOM  IESITEIbHOCTH
10 CHEHUATBHOCTIM (PU3UKO-TEXHUUECKOT0 MPOpUIIs.

K koHiy 00yuenus B 11 ki1acce npeIMeTHbIE pe3ybTaThl HA YIITYOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00 YyUYAIOIINXCS YMEHUM:

MOHUMATh POJIb (U3UKH B HKOHOMHUUYECKOM, TEXHOJIOTHYECKOM, COIMAIbHON U
TUYECKON cepax AEsATENIbHOCTH YeNIOBEKa, pojib U MECTO (U3UKH B COBPEMEHHOM
HAay4HOW KapTUHE MHUPA, POJIb ACTPOHOMMH B IPAKTUYECKON ACSATEIBHOCTU YEJIOBEKA U
JaJbHEUIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYECHUE OMUCATENbHOM,
CUCTEMATU3UPYIOIIeH, OOBICHUTEIHPHON M MPOTHOCTUYECKOW (QyHKUMK (Puznueckoit
TEOPUU — OJJIEKTPOAMHAMUKH, CHELUATIBHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOU
¢u3uku, poiab QU3N4YECKo TEOpUH B (OPMUPOBAHUMU MPEACTABIECHUN O (PU3MUECKOM
KapTUHE MHpa, MECTO (PU3MUECKOM KapTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPOJE;

pasnuyaTh YCJIOBUS NPUMEHUMOCTH MOZENEH (PU3NYECKUX TEJI U IPOLECCOB
(sIBJIEHUH):  OJHOPOJHOE  DJEKTPUYECKOE M  OJHOPOAHOE  MAarHUTHOE IO,
rapMOHUYECKHE KOJIeOaHUsl, MAaTEMaTUYECKUM MAasTHUK, WJCAIbHBIA MPYKUHHBIN
MasiTHUK, TApMOHMYECKHUE BOJIHBI, UJICAIbHBIN KOJIeOaTeIbHbIH KOHTYp, TOHKAs JIMH3A,
MOZIEJIEW aTOMa, aTOMHOTI'0 Si7[pa U KBAHTOBOW MOJIEININ CBETA;

pa3nuyarh ycioBUs (FpaHUIbl, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHUMATh BCEOOLIMH XxapakTep (yHIaMEHTAIbHBIX 3aKOHOB U OrPaHMYEHHOCTH
MCIIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBATH U OOBSICHATH JIEKTPOMArHUTHBIE MPOLECCHI U SIBJICHUS, UCIIONIb3YS
OCHOBHBIE IIOJIO)KEHUS W 3aKOHbI DJJIGKTPOJAMHAMUKH U CHELUUAIBHOM TEOPHUH
OTHOCHUTEJIBHOCTH (3aKOH COXpPaHEHUs 3JIEKTPUYECKOro 3apsjaa, cuia Amiepa, cuia
JlopeHuia, 3aKOH HSJIEKTPOMArHUTHOW WHAYKIUU, TmpaBwio Jlenma, cBsizp 3JC
CaMOMHIYKIH B DJIEMEHTE AJIEKTPUYECKON LIENU CO CKOPOCTHIO U3MEHEHUS CUIIBI TOKA,
NOCTYJaThl CIEUUATbHON TEOPUH OTHOCUTEIBHOCTH DUHIITEWHA);

aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIC MPOLIECCHI U SIBICHUS, HCHOIb3Ys
MOJIOKEHUST KBaHTOBOU (u3UKH (ypaBHEHHE DifHIITEHHA 1t PoTodddeKTa, mepBolid U
BTOpOM moctynarsl bopa, mpuHIMN cOOTHOWEHUs1 HeompenaeneéHHocren I elzenOepra,
3aKOHBI COXPaHEHUs 3apsiI0BOrO U MacCOBOI'O YHCEJI U DHEPIUU B ANCPHBIX PEaKLUAX,
3aKOH PaJIMOAKTHBHOI'O PacIajia);

ONKCHIBATh  (PU3NYECKHE TPOLECChl U  SIBICHHS, MCIHOJIb3YS BEITUYMHBI:
HaIpsHKEHHOCTD  JIEKTPUYECKOr0  TOJIsI, ITOTEHUHAN DJIEKTPOCTAaTUYECKOro  I10JI,
Pa3HOCTh ITOTEHUHANIOB, JJIEKTPOABWKYIIAsA CUJIA, WHAYKIHMS MAarHUTHOIO TIOJIA,
MarHATHBIA TOTOK, cwia AMIepa, HWHIYKTUBHOCTb, OJJIEKTPOABHXKYILIAS CHIA
CaMOMHIYKIMH, DHEPrUs MAarHUTHOIO IOJSA INPOBOJAHUKA C TOKOM, PEISATUBUCTCKUU
UMITYJIbC, TOJHAsI HEPIusi, SHEPIrUsl MOKOsI CBOOOJIHON YACTHUIbI, IHEPTUS U UMITYJIbC
(G oTOHA, MACCOBOE YUCIIO U 3aps] SApa, SHEPTUs CBSI3U A/Ipa;
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OOBSCHATh OCOOCHHOCTH MPOTEKaHW (U3MUYECKHUX SIBJICHHUI: 3JIEKTPOMAarHUTHas
WHIYKIHS, CAMOUHYKIIUS, pE30HAHC, UHTep(EepeHIus BOJH, AUdpaKius, TUCTIEPCUs,
MOJIHOE BHYTPEHHEE OTpakeHue, gotodniekTpuueckuii 3pdexr (hororddexr), anbda-
u Oera-pacrnajbl siaep, TaMMa-u3nydeHue sjaep, Gusndeckue MPUHIUIIBI CIIEKTPaIbHOTO
aHayM3a 1 padoThI Ja3epa;

OMpeIEeSATh HAMPABJICHUE UHAYKIIMU MAarHUTHOTO TIOJISI IPOBOJIHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl JlopeHiia;

CTPOUTh H300pa)Ke€HHEe, CO37aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOM JIMH30H, H
PacCUUTHIBATh €0 XapaKTEPUCTUKH;

NPUMEHSTh OCHOBOIIOJArarolie aCTPOHOMUYECKUE MOHSTUSA, TEOPUU U 3aKOHBI
JUISL aHaiu3a M OOBsICHEHUs (U3MUECKUX MPOLIECCOB, MPOUCXOASAIIMX B 3BE3/AX,
B 3BE3/IHBIX CHCTEMAaX, B MEXKTAJIAKTUUYECKOU Cpe/ie; IBHKEHHSI HEOECHBIX TEJI, IBOJIIOLUN
3BE31 U BeeneHHoi;

IPOBOJIMTH UCCIIEIOBAHUE 3aBUCUMOCTEN (DU3MUECKUX BEJIMYMH C UCTIOIb30BAHUEM
NPSIMBIX U3MEPEHUH, MPU ATOM KOHCTPYHUPOBATHh YCTAaHOBKY, (PMKCUPOBATH PE3YJILTATHI
MOJIYYCHHONW 3aBUCUMOCTH (PH3WYECKUX BEIUYMH B BHUAC TpaPukoB ¢ yIETOM
aOCONIOTHBIX ~ MOTPEIIHOCTeM HM3MEpEeHUM, Jenarb BBIBOJBI IO  pe3yJibTaraM
UCCIIEI0BAHUS,

MPOBOJIUTh KOCBEHHBIE M3MEpEHUs] (U3UYECKUX BEJIUYUH, MPU ITOM BHIOUpATh
ONTUMAJIbHBIA METOJ W3MEpPEHUs, OICHUBaTh aOCOJIOTHBIE U OTHOCUTEIbHBIC
MOTPEUIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

IPOBOJUTH ONBITHI 1O TMPOBEPKE MPEAIOKEHHON THUIOTE3bl: IJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAILHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJIYYCHHbBIC
pE3yIbTaThI U AENATh BBIBOJ O CTATYyCE MPEII0KEHHON THIOTE3bI;

OMUCHIBATh METO/IbI MOJYYCHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;

coOIr0IaTh MpaBwiia 6€30MacHOro TPy/la IPU MPOBEACHUHN HCCIIEIOBAaHUI B paMKax
y4e0HOTO DJKCIEpPUMEHTa, MPAKTUKyMa U Y4eOHO-HMCCIEAOBATENLCKOW W TPOEKTHOMN
JESTENbHOCTA C HCIOJIb30BAHUEM M3MEPUTENIbHBIX YCTPOMCTB M JIaDOpaTOPHOTO
00opymoBaHus;

pemath pacuy€THBIC 3aJa4d C SBHO 3aJIaHHON M HESBHO 3aJaHHON (PU3NYecKoi
MO/IEJIbIO: Ha OCHOBaHUH aHaJIN3a YCIOBHS BEIOMPATh (U3MUECKUE MOJIENIN, OTBEYAIOITUE
TpeOOBaHUAM 33Jaud, MPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJIATHI
bU3HYEeCKNX TEOPUH TPU UCIOJIH30BAHUM MATEMAaTHYECKUX METOJOB PEIICHHS 3aad,
MIPOBOJIUTH PacU€Thl HA OCHOBAHUH UMEIOIINXCS JaHHBIX, aHAJTU3UPOBATH PE3YJIbTAThI U
KOPPEKTHUPOBATh METOBI PEIICHUS C YUETOM MOITYUEHHBIX PE3YJIbTATOB;

pemaTrh KayeCTBEHHBIC 3ajlaud, TpeOyrollhe MNPUMEHEHMS 3HAHUW U3 Pa3HBIX
pa3nenoB Kypca (U3MKH, a TakKe HMHTErpaluud 3HAHUW W3 JPYrux MPEIMETOB
€CTECTBEHHO-HAYYHOI0 LHMKJIA: BBICTpaWBaTh JIOTUYECKYIO LIEMOYKY pacCyKICHUU
C OIOPOM Ha U3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS NJisi OOBSCHEHWS OCHOBHBIX MPHHIUIIOB
paboOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJOTHMYECKUX
MPOLIECCOB;
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OPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, B OOBSICHEHUE TTPOLIECCOB OKPYKAIOIIEro MUPA, B Pa3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

AHAIM3UPOBATh W OLIEHUBATh IMOCIEACTBHUS OBITOBOM M MPOU3BOACTBEHHOM
NEeSATENbHOCTH YEJIOBEKa, CBSI3aHHOM ¢ (DU3MYECKUMU NpoLeccaMu, C MO3ULUN
HKOJIOTMYECKOM 0€30MMacHOCTH, MPEACTABICHHI O PAlMOHATILHOM MPUPOIONOIb30BAHH U,
a TAKYK€ PAa3yMHOM HCIIOJIb30BAaHUH JOCTUKEHUN HAYKU U TEXHOJIOTUH IS JaJbHENIIErO
Pa3BUTHS YEJIOBEUECKOr 0 OOIIECTBA;

OPUMEHSTh Ppa3IudHble CrmocoObl  paboThl ¢  uHpOpManuen (GU3NIECKOro
COJIEpP)KaHUSI C WCIOJIB30BAHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX TEXHOJOTHUMH,
Py 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE TEXHOJIOTMM ISl MOMCKA,
nepepaboTKu M TpenbsBICHUS Y4eOHOW U HaydyHO-MOMYJISIpHOM HHQOpMauu,
CTPYKTYPUPOBAaHUS M HUHTEpPOpEeTalud WHOOpPMAIMKM, MOJYYEHHOM U3 Pa3IMYHBIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOJIYyYaeMyl0 MH(POPMALIUIO U OLIEHUBATH €€
JIOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIINXCS 3HAHUM, TAK U HA OCHOBE aHAJIN3a UICTOYHUKA
uH(pOpMaIuy;

MPOSABIIATh OPraHU3Al[MOHHBIE W TI03HABATEJbHBIE YMEHHS CaMOCTOSTEIBHOIO
NpuoOpeTEeHUs] HOBBIX 3HAHUW B TMIPOLIECCE BBIMOIHEHUS TMPOCKTHBIX W y4eOHO-
UCCIIEI0BATENbCKUX PadoOT;

paboTaTh B IpyIIE ¢ UCIIOJHEHUEM PAa3IMYHBIX COIMAIBHBIX POJICH, MIIAHUPOBATh
paboTy Tpymmbl, palMOHAIBHO PACIPENCNATh JCATENBbHOCTh B HECTaHIAPTHBIX
CUTYyalUsX, aJIeKBATHO OLICHUBATh BKJIAJ KaKJIOrO U3 YYaCTHUKOB I'PYIIIbI B PEILICHUE
paccMaTpuBaeMoil TpoOJIeMBbI;

OpOSBIISATh  MOTHUBALIMIO K  Oyaymed  npoecCMOHAIIbHOW — JIeATEeITbHOCTH
M0 CHEIUATBLHOCTAM (PU3UKO-TEXHUYECKOT0 TPOduIs.
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10 KJIACC
HaumeHnoBanue
Ne KomuuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3iesoB U TEM [IporpammHoOeE conepkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 IIpeIMeTa

Paznen 1. Hayuynbiii meTon i

O3HAHWS MPUPOAbI

1.1

Hayunbiit meToz
MTO3HAHUSI TPUPOJIbI

6

®duzuka — pyHaaMeHTalbHas HayKa

o npupoze. HayuHnslit MmeTos mo3HaHUs
U METOJIbI UCCIIEIOBAaHMS (PU3HUECKUX
SIBJICHUM.

DKCHEPUMEHT U TEOPUS B IIPOLIECCE
Mo3HaHus pupoel. Habmronenue u
AKCIIEPUMEHT B (pU3UKE.

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

KOMIIBIOTCPHBIC TaTYUKOBBIC CI/ICTCMI)I).

[TorpemrHoctu U3MepeHN PU3NIECKUX
BEJMYUH (a0CONIIOTHAS U
OTHOCHUTEJIbHAS).

MopenupoBanue pU3NYECKUX SBICHUN
U TIpolieccoB (MaTepuaibHas TOUKa,
a0COJIIOTHO TBEPIOE TENO, UcATbHAs
KMJIKOCTh, UACaJIbHBIM I'a3, TOUCYHBINA
3apsan). ['unoresa. @u3ndeckuii 3aKoH,

VYyactue B JUCKYCCUU O POJIH
(duznyeckoi Teopur B POPMUPOBAHUU
IPECTaBIECHUN O (PU3NUECKON KapTUHE
MUpa, MeCTe (PU3NUECKON KapTUHbI
MUpa B OOLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEICTABICHUI
0 MpUpPOZE.

N3y4yeHne NOHATUI «TUIOTE3a»,
«(pu3udeckuii 3aK0H», «PU3nIecKas
TEOPUSD).

PaccmoTpenue rpanui] NnpuMEHUMOCTH
($U3NYIECKUX 3aKOHOB.

CpaBHEHHE U3MEPEHUN (PU3NUECKUX
BEJIMYMH IIPU [TOMOIIN AHAJIOTOBBIX U
U (POBBIX U3MEPHUTEIBHBIX IPUOOPOB,
HaIpumep, P U3MEPEHUU CUIIBI TOKA U
HaNpsDKEHUS B LEMU MOCTOSHHOTO TOKa
P MOMOIIIM AHAJIOTOBBIX U HU(PPOBBIX
U3MEpPUTENbHBIX TPUOOPOB.
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TPaHUIIBI €70 TPUMEHUMOCTH.
duznueckas TeOpHsl.

Ponb u Mmecto ¢usuku B popmupoBanuu
COBPEMEHHOM HAYYHOU KapTHUHBI MUPA,
B IIPAKTUYECKOMN JCSITCIILHOCTH JIFOICH

OcBoeHne croco00B OIIEHKH
MOTPENTHOCTEN U3MEPECHUN.

OcBoeHHE OCHOBHBIX MPUEMOB pabOTHI
¢ udpoBoit maboparopuei o GpuzMNKe,
HaIpuMep, PH U3MEPEHUHN (HU3HUICCKUX
BCJIMYHH MPHU TTOMOIIN KOMIThIOTEPHBIX
TATYNKOB

Htoro no pazneny 6
Pa3znen 2. Mexanuka
2.1 | Kunemartuka 10 MexaHn4ecKoe IBUKEHNUE. [IpoBeneHrne KOCBEHHBIX U3MEPEHUIN

OTHOCHTENBHOCTh MEXAHHUYECKOT O
nerkeHus. Cucrema oTcyéTa.

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

PaBHOMEpHOE M paBHOYCKOPEHHOE
MPSMOJIMHENHOE JIBUKEHHUE.
3aBUCUMOCTb KOOPAUHAT, CKOPOCTH,
YCKOPEHUS ¥ IyTU MaTepUAIbHOW TOYKH
OT BpEMEHU U UX rpaduKH.

MTHOBEHHOU CKOPOCTH U YCKOPCHHUS
Tea, B TOM YHUCIIE YCKOPEHHUSI
CBOOOIHOTO Ma/ICHUs], IPOBEACHUE
UCCIIEIOBAHUS 3aBUCUMOCTEN MEXTY
bu3nuecKUMU BeTMYHNHAMU (TTyTH

OT BPEMEHH TIPH PaBHOYCKOPCHHOM
JIBIDKCHUH, TIEpHOJ1a 0OpaIlieHHS
KOHUYECKOTO MasTHUKA OT €ro
MapaMeTpoB) U OIBITOB IO TPOBEPKE
MPEJI0KEHHON TUTIOTE3bI

P U3y4EHUN PAaBHOYCKOPEHHOTO
MPSIMOJTMHEWHOTO ABUKCHUS, TBUKCHUS
Tena, OPOIIEHHOT O TOPU30HTAIIBHO,
JIBMDKEHUS TeJia M0 OKPYKHOCTH

C IOCTOSIHHOM IO MOJIYJIKO CKOPOCTBIO.
Omnpenenenre abCOMOTHBIX U
OTHOCHUTEJIbHBIX TTOTPEIIHOCTEMN
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CBoOogHOe najieHue. Y CKopeHue
cBOOOAHOrO MaieHus. JIBrKeHue Tena,
OpOIIIEHHOTO IO/ YTIJIOM K TOPU30HTY.
3aBUCUMOCTh KOOPJMHAT, CKOPOCTHU U
YCKOPEHUS MAaTEPUATIbHOU TOUKHU

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

TexHuyeckue ycTporucTBa u
TEXHOJIOTUYECKHUE MPOLECCHI:
CIIUJIOMETP, IBUKEHUE CHAPSIOB,
LIETIHbIC, IIECTEPEHYATHIE U PEMEHHBIC
nepesayu, CKOpOCTHbIE TU(THI

U3MepeHu (PU3NYECKUX BEIIMUUH.
OueHKa rpaHyl] IOTPEMIHOCTEM.
N3yueHue Mo1esId CUCTEMBI OTCUETA,
CpaBHEHUE ITyTEU, TPACKTOPUH,
CKOpPOCTEW ABMKEHUS OJTHOTO U TOTO K€
TeJla B pa3HbIX CUCTEMAaX OTCYETA.
AHanu3 pa3HbIX croco00B
UCCIIEA0BAHUSA IBUKEHUN.
Paccmotpenne npengenbHOro nepexona
Y U3MEPEHNE MTHOBEHHOU CKOPOCTH.
MopenupoBanue mpeodpa3oBaHus
JIIBIOKECHUH C MCIIOJIF30BAaHUEM
MEXaHU3MOB, U3y4YCHUE
peoOpa3oBaHus YTIIOBOU CKOPOCTH

B PEAYKTOpE.

AHaJIi3 HaIMpaBJICHUSI CKOPOCTH

MIPY JIBUKEHHUH 10 OKPY>KHOCTH.
Pemenue pacu€THbIX 3a7a4 C SIBHO
3aJITaHHOM 1 HESABHO 3aJIaHHOM
(bu3nuecKoi MOJEIBIO C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopMysT KHHEMAaTHUKH.

Pemenne kauecTBEHHBIX 3a1a4,
TPEOYIOMINX MPUMEHEHUS 3HAHUM

110 KUHEMAaTHKeE.

OObsicHEeHHE YCTPONUCTBA U MPUHITUTIA
JICUCTBUSI CIIUIOMETPA, LEIHBIX,
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LIECTepEHYATBIX U PEMEHHBIX IIepeaady,
CKOPOCTHBIX JIU(TOB.

OOBbsicCHEHUE IBUKEHUS CHAPSJIOB.
OmnpeneneHue ycaoBUi NTPUMEHUMOCTH
Mozenel (U3nUecKrX Tea U MPOIECCOB
(s1BJIEHMIT): MaTepuanbHas TOUKa,
PaBHOYCKOPEHHOE JIBU)KCHHE,
cBOOOIHOE TaJIEHUE.

BrinonHenne yaeOHBIX 3a1aHUN

Ha aHAJIM3 MEXAHUYECKUX ITPOLIECCOB
(sIBIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX ITOJIOKEHUH U 3aKOHOB
KMHEMAaTHUKU: OTHOCUTEIbHOCTD
MEXaHUYECKOTO JBUKEHHUS, POPMYJIbl
KMHEMAaTUKN PAaBHOYCKOPEHHOTO
JBUKEHUsI, TpeoOpazoBanus ["amues
JUISl CKOPOCTH M TIEPEMELIECHUS.
Hcnonb3oBanue IT-rexHosnorun

pu paboTe ¢ AONOJHUTENbHBIMU
UCTOYHUKAaMU MH(OpMALUK 110 TEME,
VX KPUTUYECKUN aHAIIU3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JIlnHamuka

10

IlepBb1it 3akoH HproTOHA.
NuepunanbHble CUCTEMBI OTCYETA.

HpI/IHHI/IH OTHOCHUTENILHOCTH [ anunes.

Hennepuuanbaeie cucremsl oTcuéra
(ompenenenue, NpuMepsI).

[IpoBeneHMEe KOCBEHHBIX U3MEPEHUI
PaBHOJAECUCTBYIOILLEH CUII U
Kod(huirieHTa TpEHUs CKOJIbKEHUS,
IIPOBEICHUE UCCIIEAOBAHNS
3aBUCUMOCTEN (PU3NYECKUX BEIUUYNH
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Macca tena. Cuia. [IpuHnmn
CYIEpPIO3ULIUH CHIL.

Bropoii 3akon HeroTona

JUJT. MaTepUaIbHON TOUYKH.

Tperuit 3akoH HeroToHa 11t
MaTepHaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTCHHS.
OKBUBAJIEHTHOCTh I'PAaBUTALMOHHON U
WHEPTHOW MACCBhl.

Cuna TsKecTH. 3aBUCUMOCTb YCKOPEHHUS
CBOOOJTHOTO MaJIEHUS OT BBICOTHI

HaJ] TOBEPXHOCTHIO TJIAHETHI U

OT reorpauyecKoi HUpPOTHI.
JIBrKeHne HeOECHBIX Tell U UX
CyTHUKOB. 3akoHbl Kemepa.

IlepBas kocMHuUeCKast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Bec Tena, IBHKYIIETOCs C YCKOPEHUEM.
Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHMSI CKOJIBIKEHHUSI M CHJIA TPEHHUS
nokos. Koadpuuuent tpenus. Cuna
COIIPOTHUBIICHHMS IIPU JBUKEHUHU Teja

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

Hasnenne. ['mapocratuueckoe
napienue. Cuna Apxumena.
TexHnueckne ycTponcTaa

(cun ynpyrocTty, BO3HUKAIOIIUX

B IIPY>KHUHE U PE3MNHOBOM 00pasIle,

OT UX AepopMalun) U ONBITOB

0 MPOBEPKE MPENTI0KEHHON THIIOTE3bI
NP U3yYEHUU JIBHKEHUS OpycKa

110 HAKJIOHHOM TUIOCKOCTH, JBUKEHUS
CUCTEMBI CBSI3aHHBIX TeJl, Aeopmarun
TeJL

Omnpenenenue a0COMIOTHBIX U
OTHOCHUTEJIBHBIX TTOTPEIIHOCTEH
U3MepeHn PU3NYECKUX BEIUYHH.
OneHka rpaHyl] NOTPELTHOCTEMN.
HccnenoBanve qBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
NErKuit OJIOK, ABUKEHUST OpycKa

10 HAKJIOHHOM TJIOCKOCTH

C TIepeMEHHBIM KOI(PDHUITMEHTOM TPEHUS,
JBIDKEHUS TPy3a Ha Bally C TPCHUEM.
HabGnronenne nBrkeHus Tel

B MHEPIUAIBbHBIX U HEMHEPLUHUATbHBIX
CUCTEMaxX OTCUETa, HAIPUMED, KAaUCHHS
JBYX HUAJIUHAPOB WIH IIAPOB pa3HOU
MacChl C OJIMHAKOBBIM YCKOPEHUEM
OTHOCHUTETILHO HEMHEPIINATIbHON
CUCTEMBI OTCUETA.

W3ydenne neHTpoOEKHBIX MEXaHU3MOB.
CpaBHeHUe CUJI TPEHUS MTOKOsI, KauCHUSI
Y CKOJIB)KCHHSI.
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Y TEXHOJIOTMYECKUE MTPOLIECCHI: Pemrenne pacu€rHbIxX 3a/1a4 ¢ IBHO
ITOJILINITHUKY, IBU)KCHHE 3aJIaHHOM M HESIBHO 3aJJaHHOU
HCKYCCTBEHHBIX CITyTHUKOB (bu3nUecKol MOAEIBIO

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

10 KHHEMAaTHKE W THHAMHUKE.
OObsicHEeHUE YCTPOMUCTBA U MPUHIIKIIA
JENCTBUS TTOAIIUITHIKOB.

OObsicHEHUE IBMXKEHUST UCKYCCTBEHHBIX
CIIyTHUKOB.

OmnpezneneHue ycioBU MPUMEHUMOCTH
Mozenel (PU3NYEeCKUX Te U MPOIECCOB
(s1BNEHUI): UHEpLIMAJIbHAS CUCTEMA
OTCY€Ta, MaTepraIbHas TOUKA,
abCcoMoTHO ynpyras aedopMarius.
BrinonHenue yueOHbIX 3a1aHHM

Ha aHAJIN3 MEXaHUYECKUX MPOLIECCOB
(sSIBJIEHUI) C UCIIOIb30BaHUEM
OCHOBHBIX TMOJOKEHUI 1 3aKOHOB
JMHAMUKU: TpU 3aKoHa HproToHa,
MPUHIUI OTHOCUTENbHOCTH ["anuies,
3aKOH BCEMHUPHOTO TSITOTCHUS.

Pabota B rpymnmax npu o0Cyx1eHUn
BOIPOCOB MEXIPEIMETHOTO XapaKkTepa
(Hanmpumep, o Teme «/[Brxenue

B MIPUPO/ICH)
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2.3

CraTtuka TBEpIOTO
Tela

AOCOIOTHO TBEPOE TEIO.
[TocrymnarensHOE U BpalaTeabHOE
JIBH>KEHUE TBEPAOrO Teyia. MOMEHT
CUJIbI OTHOCUTEJIBHO OCH BPaLLCHHUS.
IIneuyo cunel. CroskeHUE CUII,
MPUJIOKEHHBIX K TBEPJIOMY TEITY.
LlenTp TsixecTn Tena.

Y cnoBust paBHOBECHS TBEPAOTO TeENA.
YcToiiunBoe, HEYCTOMYHBOE,
0e3pazIuYHOe paBHOBECHE.
TexHnueckne ycTpoucTBa u
TEXHOJIOTMYECKUE MPOLIECCHI:
KPOHILTENH, CTPOUTEIIbHBIN KpPaH,
peleTyaTbie KOHCTPYKIIUU

[IpoBeneHue nccnen0BaHus YCIOBUM
PaBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO
OCb BpallCHUs; KOHCTPYUPOBAHHUE
KPOHIITEWHOB U PaCy€T CUJI YIIPYTOCTH;
M3y4YE€HUE YCTOMYMBOCTH TBEPAOTO TENA,
HMMEIOIIETO TIONIaAb OMOPBI.

Pemenue pacu€THbIX 3a71a4 C IBHO
3aJITaHHOM U HESABHO 3aJIaHHOH
bu3nYECcKOil MOETBIO C
HCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyIT CTaTUKH.

Pemenune kauecTBEHHBIX 3a/a4,
TPEOYIOIMMX MPUMEHEHUS 3HAHUM

110 CTaTHKE.

OOBsICHEHHE YCTPOMCTBA U MPUHITUIIOB
JEUCTBUSI KPOHILITEWHA, CTPOUTEIILHOT O
KpaHa, pele€T4aTbiX KOHCTPYKLUN.
Onpenenenne yCaoBUd NTPUMEHUMOCTH
Mozener GU3NIecKux Teia: aOCOIFOTHO
TBEPIOE TEJIO.

Brimonnenne yaeOHbBIX 3a/1aHHIMA

HAa aHAJIN3 MEXAHWYECKUX MPOLECCOB
(sIBTIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX TTOJIOKEHHUI 1 3aKOHOB
CTAaTUKU: YCJIOBHUSA PAaBHOBECHSI TBEPIOTO
Tena
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2.4

3aKOHBI COXPAHEHHUS B
MEXaHUKE

10

NmMnynec MatepruaibHONW TOYKH,
CUCTEMBI MaTepUabHBIX TOUYEK. LIeHTp
MacC CUCTEMBI MAaTEPUAIBHBIX TOYEK.
TeopeMa 0 IBHKEHUU LIEHTpa Macc.
NMnynbe cuitbl 1 U13BMEHEHHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHHS UMITYJIbCA.
PeaktuBHOE nBUXEHUE.

MoMeHT umItysibca MaTEPUAIBHOU
ToukH. [IpencraBienne o coxpaneHun
MOMEHTA UMITYJIbCA B [IEHTPAIbHBIX
TTOJISIX.

Pabora cuiibl Ha MajoOM U Ha KOHEYHOM
nepemenieHuu. ['paduueckoe
IPEJCTaBJIEHUE PaOOThI CUJIBL.
MoOIHOCTB CHUIIBL.

Kunernueckast sHeprusi MaTepualibHOM
Touku. Teopema 00 U3MEHEHUU
KUHETUYECKOW IHEPTrUr MaTEPUAIIbHOU
TOUKHU.

[loTeHuMabHBIE U HEMOTEHIUATIBHBIE
cuibl. [loTeHIManbHas SHEpPrus.
[loTeHunanBpHAs YHEPTHS YIIPYTO
ne(OpMUPOBAHHON MPYKUHBI.
[ToTeHManbHAs SJHEPTUS TENA

B OJTHOPOJHOM I'PaBUTALMOHHOM IIOJIE.
[ToTeHMaIbHAs SHEPTUS TENA

[TpoBeneHre KOCBEHHBIX U3MEPEHHIA
UMITyJIbCa TeJa, KHHETUYECKON U
NOTEHIMAIbHON HEPTUHU Tea,
MOIIIHOCTH CHJIbI; IIPOBE/ICHUE OTBITOB
10 TIPOBEPKE MPEIOKECHHON THITOTE3bI
IIPU W3YYEHUU PAaBHOYCKOPEHHOTO
NPSIMOJIMHENHOTO ABMKEHUS U
B3aMMOJICHCTBUSA TEJ.

Omnpenenenune abCOMOTHBIX U
OTHOCHUTEJIBHBIX TOTPEITHOCTEH
U3MEpeHN (PU3NUECKUX BEINYHUH.
OrneHKa rpaHyl] NOTPELTHOCTEMN.
[TpoBeneHue F3KCIEPUMEHTA 110
CPaBHEHUIO N3MEHEHHUS UMITyJIbCa TeJla
C UMITYJIbCOM CHJIbI, U3MEHEHHUS
NOTEHIMAIBHON SHEPTUU MPY>KUHBI

C paboTOM CUJIBI TPEHHUSI.
HccnenoBanre COXpaHEHUsI UMITYJIbCa
IpU YIPYroM B3aMMOJEICTBUH,
COXpaHEHUs! YHEPTUU MPU CBOOOTHOM
Na/ICHUU.

Omnpenenenne padOThl CHUIIBI TPCHUS
NIpU JBUKCHHUH TEJa M0 HAKIIOHHON
TUTOCKOCTH.

Hab6monenue u o0bsicHeHUE
PEaKTUBHOI'O JIBUKECHHUS.

Pemenue pacu€THbIX 3a/1a4 C SIBHO

46



®enepanbHast pabouas nmporpamma | usuka. 10—11 kraccsr (yriayOiEHHBIN yPOBEHB)

B I'PAaBUTALIHOHHOM IT0JIE OHOPOIHOTO
mapa (BHyTpH U BHE I1apa).

Bropast kocmMuueckas CKOpOCTb.

Tperbs KOCMHUYECKAsT CKOPOCTb.

CBs13b paOOTHI HEMOTEHITUATIBHBIX CHUIT

C U3MEHEHNEM MEXaHUYECKOW dHEpPruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHHUS
MEXaHUYECKOU SHEPTUU.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.
VYpaBHeHue bepHyIm 1S UI€IbHON
KUJIKOCTHU KaK CJIEJCTBHUE 3aKOHA
COXPAHEHUS] MEXaHUYECKOU YHEPTUU.
TexHuueckre ycTponucTBsa u
TEXHOJIOTUYECKUE MTPOLECCHI: IBUKECHUE
pakKeT, BOOOMET, KONEP, MPYKUHHBIN
MUCTOJIET, TUPOCKOT, (PUTYPHOE KaTaHUE
Ha KOHbKax

3aJaHHOMN M HEIBHO 3aJJaHHON
bu3nuecKoi MOJCIBIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U HOpMYIT MEXaHUKH.

Pelienne kauecTBEHHBIX 3a/1a4,
TPEOYIOIIMX MPUMEHEHHUS 3HAHUM

110 MEXaHUKe.

OObsicCHEHNE MPUHIIUIIOB JEHCTBUS
BOJIOMETA, KOIEPA, MIPYKUHHOIO
MUCTOJIeTa, THPOCKOIIA.

OOBsiCHEHHE IBUXKEHUSI PAKET,
(buUrypHoro kaTanusi Ha KOHbKax.
Omnpenenenue yclIoBHil TPUMEHUMOCTH
Mojenel (U3NYEeCKUX TeJ U MPOIECCOB
(sBIIEHUI): aOCOMIOTHO YIIPYyroe 1
a0COJIIOTHO HEYIIPYTOe CTOJIKHOBECHHUSI.
Brinonnenue yueOHbIX 3a/1aHUM

Ha aHaJIM3 MEXaHUYECKUX MPOIIECCOB
(sIBJIEHMIT) C UCIIOJIL30BAaHUEM 3aKOHOB
COXpaHEHUS! B MEXaHUKE: 3aKOHbI
COXPaHEHHS UMITYJIbCa U MEXaHUYECKOU
DHEPTUH, CBSA3b PAOOTHI CHIIBI C
M3MEHEHUEM MEXaHWYECKOU SHEpruu
Tena.

Hcnonp3oBanue IT-TexHonorui npu
paboTe ¢ JOTOJHUTEIIbHBIMHU
MCTOYHUKAMU WH(OpMAITUH 10 TeMe,
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UX KPUTUYECKUN aHAIIU3 U OLICHKA
JOCTOBEPHOCTHU

Hroro no pazneny

35

Paszgen 3. MosekyasipHas pu3NKa ¥ TEPMOAMHAMUKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KHUHETHYECKOU
TEOpUU

15

OcCHOBHBIE TTOJI0KEHUS MOJICKYJISIPHO-
kuHetnueckon Teopun (MKT), ux
onbITHOE 00ocHOBaHuE. Jluddy3usi.
bpoyHoBcKkoe nBUKEHHE. XapaKTep
JBUKEHUS U B3aUMOJICHCTBUS YaCTHIL
BelecTBa. Moaenu CTpoeHust ra3os,
KUJKOCTEU U TBEPIBIX TEI U
00BsICHEHHE CBOMCTB BEIIECTBA

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

[Tocrosunas ABoraspo.

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

Mopens naeanbHOro rasa

B MOJIEKYJIIPHO-KUHETUYECKON TEOPHU:
YaCTHUIIBI Ta3a JBUKYTCSA XaOTUUYECKU U
HE B3aMMOJEHUCTBYIOT APYT C APYTOM.
['a30BbI€ 3aKOHBI. Y paBHEHUE
MenneneeBa—Kaneipona. AGcomoTHas
TeMmIieparypa (1kajia TeMIiepaTyp
KenbBuHa). 3akon [JanpToHa.

IIpoBeneHue n3MepeHun napameTpoB
rasa, mpoBEJACHUE UCCIIEI0BAHUMN
3aBUCUMOCTEN (PU3NYECKUX BETUUHH U
OMBITOB I10 MTPOBEPKE MPEIT0KEHHOM
TUIIOTE3bI IPU U3YYEHUU YCTAHOBIICHUS
TEIJIOBOTO PABHOBECHS U U30IPOLIECCOB
B razax.

Omnpenenenre abCOMOTHBIX U
OTHOCHUTEJIbHBIX MMOTPEIIHOCTEN
u3MepeHn PU3NIECKUX BEIIUYHH.
OueHkKa rpaHyl] TOTPEITHOCTEM.
DKCIepUMEHTAIbHAS ITPOBEPKA
YpaBHEHUS COCTOSIHUS 1€ IbHOTO Ta3a.
N3ydeHnue Mojienei: TBUKEHUS YaCTHII
BEIIECTBA, OPOYHOBCKOI'O JIBHXKECHHUSI.
onbita [lITepHa, KpUCTATIMYECKUX
PELIETOK.

Pemienune pacu€THbIX 3a/1a4 ¢ IBHO
3aJaHHOUN U HEIBHO 3aJaHHOMI
bu3nuecKol MOJCIBIO C
WCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB H
bopMyIT MOJIEKYIISIPHON (DU3HKH.
Penienne kauecTBEHHBIX 3a/1a4,
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N3ompornecchl B n1ealbHOM rase

C ITIOCTOSIHHBIM KOJINYECTBOM BEIIECTBA.
['paduueckoe mpencrapienue
M30IIPOLIECCOB: U30TEPMA, U30X0DPa,
n3o0apa.

CBs3b MEXy TaBICHUEM U CPEIHEHN
KUHETUYECKOW SHEPrUueH
NOCTYIATENbHOr0 TEMIOBOTO JBUKECHUS
MOJIEKYJI HI€ATBLHOIO ras3a

(OCHOBHOE ypaBHEHHE MOJIEKYJIAPHO-
KUHETUYECKOW TEOPHUU UICATBHOTO
rasa).

CBs13b a0COJIIOTHOM TEMIIEpaTyphI
TEPMOJUHAMUYECKOU CUCTEMBI

CO CpeIHEN KMHETUYECKON SHEprueu
IIOCTYIATENBHOIO TEIIOBOTO JIBUKEHUS
€€ YacTHIl.

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

TPEOYIOMINX MPUMEHEHUS 3HAHUM

0 MOJICKYJIIPHOM (HU3HKeE.
OObsicCHEHHE YCTPONUCTBA U MPUHITUTIA
JIENUCTBUS TEpPMOMETpa, OapomeTpa.
OObsicHEHNE MOTyYEHUs
HAaHOMAaTEpPHUaJIOB.

Ornpenenenue ycloBHil TPUMEHUMOCTH
Mozenel (U3NYecKuX Te U MPOoIECCOB
(sBIIEHMI): MOJIeTIeH ra3a, KUJIKOCTH U
TBEPAOrO (KPUCTAIIIMYECKOT0) TEJIa,
UJICAITBHOTO Ta3a.

Brinonnenue yueOHbIX 3a1aHUI

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

C KOHIIEHTPALIMEN MOJIEKYJ U €r0
TEMIIEpaTypOu, ypaBHEHUE
Menneneea—Knaneipona
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3.2

TepmonnHamuka.
TennoBele MaIUHbI

20

Tepmonnnamuueckas (T/l) cucrema.
3a/laHye BHEIIHUX YCJIOBHM

IUISL TEPMOTMHAMUYECKON CHCTEMBI.
BHelHne 1 BHYTPEHHHE ITapaMETPBI.
[TapameTpsl TEPMOAMHAMUAYECKON
CUCTEMBI KaK CpeIHHE 3HAUCHUS
BEJIMYMH, ONMCHIBAIOIINX €€ COCTOSTHUE
Ha MUKPOCKOITUYECKOM YPOBHE.
Hynesoe Hayano TepMOAMHAMUKH.
CamMornpoun3BoIIbHAs pesaKkcanus
TEPMOJIMHAMHYECKONU CUCTEMBI

K TETUIOBOMY PaBHOBECHIO.

Mopnens naeanpHOro rasa

B TEPMOJMHAMHUKE — CHCTEMA
YPAaBHEHUN: YPABHEHUE
Menneneesa—Kaneitpona u
BbIpaXEHUE JJI1 BHYTPEHHEH YHEPTHUU.
Y cnoBust MPUMEHUMOCTH 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 rpaduky mnpoiecca

N3mepenne ynenbHON TEITOEMKOCTH
pPa3HBIX BEIIECTB, UX CPABHEHUE,
MPOBEICHHUE UCCIIEI0BAaHUMN
3aBUCUMOCTEH (PU3HYECKUX BEJIMYUH H
OTIBITOB I10 TIPOBEPKE MPETI0KECHHOM
TUTIOTE3bI TIPU U3YYEHUU MPOIECCOB
TeryI000MeHa 1 aanabaTHOro mpoliecca.
Omnpenenenre abCOMOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MepeHn (PU3NIECKUX BEITMYNH.
OneHka rpaHmil] NOrpeuIHOCTEN.
N3y4yeHne B3anMOCBSA3U DYHEPTUU
MEXKMOJICKYJISIPHOTO B3aUMOJICUCTBUS U
TeMIepaTypbl KUTICHUS KUJIKOCTEH.
N3ydeHune TemnoBbIX JBUTATEIIEH

C HCMOJIb30BAaHUEM KOMIbIOTEPHBIX
MOJICHEeH.

HccnenoBanue pa3HbIX CriocOOOB
M3MEHEHUS BHYTPEHHEN SHEPIruHu.
Pemenue pacu€THbIX 3a7a4 C SIBHO
3aJIaHHOM U HESIBHO 3aJIaHHOM
buznyecKoi MOIETBIO

C UCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 (HOpMyI MOJIEKYJISIPHON (DU3UKH

1 TEPMOJIMHAMUKH.

Pemenue kauecTBEHHBIX 3aja4,
TPEOYIOIMMX 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. TemoéMKoCcTh
Tena. Y AenbHas U MOJISIpHas
TEIJIOEMKOCTH BEILIECTBA. Y pABHEHUE
Maiiepa. Y nenpHas TeIIIOTa CropaHus
ToruiBa. Pacuér KomuyecTBa TEMJIOTHI
pu Teronepenaye. [lonsatue

00 amrabaTHOM mporiecce.

ITepBbli1 3aKOH TEPMOIMHAMUKH.
Buyrpennss sueprus. Konuuectso
TEIJIOTHI U paboTa Kak Mepbl U3BMEHEHUS
BHYTPEHHEHN DHEPIUU
TEPMOJUHAMUYECKON CUCTEMBI.
Bropoit 3ak0H TepMOAUHAMUKHU

IUISl PABHOBECHBIX MIPOLIECCOB: YEPE3
3aJIaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJIMHAMHYECKOW CUCTEMBI
MPOXOJUT €UHCTBEHHAs aauadara.
AOcomoTHas TeMneparypa.

BTopoii 3aK0H TEpMOAMHAMUKH

JUIsl HEPABHOBECHBIX ITPOLIECCOB:
HEBO3MOXXHO IIEPENATh TEIUIOTY

110 MOJIEKYJIIPHON (PU3HKE U
TEPMOJANHAMHUKE.

OObsicCHEHHE YCTPONUCTBA U MPUHITUTIA
JICMCTBUS XOJIOAWJILHUKA,
KOHJIUIIMOHEPA, TU3EIIbHOTO U
KapOIOpaTOpPHOTO JBUTATENICH, TAPOBOM
TypOUHBI.

OObsiCHEHUE TIOTYYEHHUS CBEPXHUZKUX
TEMIEPATYP, YTUIIU3AIUN «TETIIOBBIX)
OTXO/I0B C UCIOJIb30BAHUEM TEIJIOBOTO
Hacoca, yTUIM3alu OMOOPraHudeCKOro
TOIUIMBA ISl BEIPAOOTKH «TETIOBOM» U
AIEKTPOIHEPTUU.

Brimonnenue ydeOHBIX 3a1aHUI

Ha aHaJIu3 TEIJIOBBIX MTPOLIECCOB
(sIBNIEHUIA) C UCTIOIb30BAaHUEM
ocHOBHBIX nojoxxkeHuit MKT u 3akoHOB
MOJICKYJISIPHOU (PU3UKU U
TEPMOJANHAMHUKH: MEPBBIA 3aKOH
TEPMOJANHAMHUKH, 3aKOH COXPaHEHUS
SHEPIUM B TEILJIOBBIX MPOIECCaX.
Hcnonp3oBanue [T-TexHomorui

pu padoTe ¢ AOMOIHUTEIbHBIMU
MCTOYHUKAMU UH(POPMALINH 0 TEME,
UX KPUTUYECKUI aHAIIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHanu3 1 oIleHKa MOCJIEACTBUN
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OT 0OoJIee X0I0AHOr0 Tella K 0ojee
HarpeToMy 0e3 KOMIIeHCAIINH
(Knaysuyc). HeoOpaTtumocTts
MIPUPOJTHBIX MPOIIECCOB.

[TpyuHUMIIBI 1ENCTBUS TEIUIOBBIX MAILIHH.

KITJI.

MakcumanbHoe 3HaueHue KIIJI.

[uxn Kapno.

DKOJIOrMYECKHUE aCIEKThI
WCIIOIb30BAHUS TEIJIOBBIX JIBUTATEIICH.
TernnoBoe 3arpsi3HEHUE OKPYKAIOIIEH
CpEBbl.

TexHuyeckue ycTporcTBa u
TEXHOJIOTMYECKHUE MPOLECCHI:
XOJIOAWJIBHUK, KOHJIUILIHOHED,
JIM3ETbHBIN U KapOropaTOpHbII
JIBUTATEIM, TapoBasi TypOUHa,
MOJTy4E€HHUE CBEPXHU3KUX TeMIIEepaTyp,
YTHJIM3ALHUS] «TETUIOBBIX» OTXOJ/I0B

C UCITOJIb30BAHUEM TEIJIOBOTO HACOCA,
yTUIU3aus OMOOPraHUYECKOro
TOTUTABA JIJIS1 BEIPAOOTKU «TETUIOBOM» H
AJIEKTPOIHEPTUU

WCITOJIb30BAHUS TEIIOBBIX JIBUTATEIICH
1 TETIJIOBOT'O 3arps3HEHUS OKPYKaIOIICH
Cpebl C MO3UIUN HKOJIOTUYECKOMN
0€30MMacHOCTH; MPEACTABICHUM

0 paIMOHAILHOM TTPUPOOIIOIH30BAHUH
(B mpoliecce mMoArOTOBKHA COOOIICHUH,
BBITIOJITHEHUH TPYIIIOBBIX ITPOCKTOB)

3.3

ArperarHsie
COCTOSIHUS BEILECTBA.
da30BbIe NTEPEXOAbI

14

[TapooOpa3oBaHue U KOHACHCAIHUS.
Hcnapenne u kunenue. Y qenpHast
TeIJI0Ta mapooOopa3oBaHMUs.
HaceimienHble 1 HEHACHIIIIEHHBIE Taphl.

Habmronenre cBoiCTB HACKIIIIEHHBIX
apoB, MaJbIX AepopMaluid,

MPOBE/ICHNE KOCBEHHBIX H3MEPEHUH
yJICJIbHOM TETUIOTHI TUTABJICHUS JIbJIA,
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KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH
U JIaBJICHUS HACBIIIICHHOTO 1apa

OT TeMIEpaTypbl, UX HE3ABUCUMOCTh

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

Bnaxuocts Bo3ayxa. AOGCOIIOTHAS U
OTHOCHUTEJIbHAS BJIQXKHOCTb.

TBEpnoe teno. Kpucramnmueckue u
amopdHbIe Tena. AHU30TPOIHS CBOICTB
KpuctayoB. [InaBnenne n
KpUCTaM3aius. Y AejibHasl TemioTa
riaBnieHus. CyOoaumanusi.
Hedbopmariuu TBEPAOTO Tema.
Pactsxenue u cxxatue. Casur. Moyib
HOnra. [Ipenen ynpyrux aedopmaiiuii.
TeruioBoe paclIMpeHue KUIKOCTEU U
TBEPABIX T€J, 00BEMHOE U IMHEHHOE
pacipeHue. AHTapMOHU3M TEIIOBbIX
KoJieO0aHMI YacTHI] BEIIECTBA KaK
MPUYKMHA TEIIOBOTO PACUIMPEHHS TEIl
(Ha KaUECTBEHHOM YpPOBHE).
[IpeoGpazoBaHue sHEPrun B (Pa3zoBbIX
nepexoaax.

VYpaBHEHUE TEMI0BOro 6anaHca.
[ToBEepXHOCTHOE HATSIKEHHUE.
Koaddurment noBepxHOCTHOTO

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

N3yueHne 3akOHOMEpPHOCTEN UCTapeHus
Y KATICHUS JKUJIKOCTEH, B TOM YHCJIC
KHUTICHUS TIPH IOHWKCHHOM JIaBJICHUH,
HarpeBaHus U IJIABJICHUS
KPUCTAJNTMYECKOTO BELIECTBA,
KaMWUTSIPHBIX SBICHHUM, CMAauUBaHUSI.
[IpoBeneHne OMBITOB C MBUTLHBIMU
TUIEHKAMU.

HccaenoBanne Moaenu
HEHBIOTOHOBCKOM KUIKOCTH.

Pemienne pacuéTHbIX 3a/1a4 C SIBHO
3aJaHHON U HESIBHO 3aJlaHHOU
busznuecKoi MOACIBIO

C WCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HopMys MOJIEKYJISIPHON (DU3UKU U
TEPMOJIMHAMHUKHU.

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

10 MOJIEKYJIAPHOU (pU3MKe U
TEPMOINHAMHUKE.

OOBsICHEHNE OCHOBHBIX TTPHHITUIIOB
CTPOCHUS KUIKUX KPUCTAILIOB,
MOJIYYE€HHSI COBPEMEHHBIX MaTepUaJIoB.
OmnpeneneHue ycaoBUi MPUMEHUMOCTH
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HaTspkeHUs. KanusuisipHele sBICHHUS.
JlaBiieHME 1101 NUCKPUBIIEHHOMN
ITIOBEPXHOCTBIO KUJIKOCTH.

®opmyina Jlamaca.

TexHuyeckre ycTponucTsa u
TEXHOJIOTUYECKHE MPOLECCHI: JKUJIKUE
KPUCTAJUIbI, COBPEMEHHbBIE MaTEpUAJIbI

Mozener GU3NIeCKUX Tea U MPOLIECCOB
(sBNIEHUI): MOJIeel Ta3a, KUJIKOCTH U
TBEPAOrO (KPUCTAIIIMYECKOT0) TEIIA,
UJI€aIbHOTO Tra3a.

BrlinonHenue yueOHbIX 3a1aHHM

Ha aHAJIN3 TEIUIOBBIX MPOLIECCOB
(sSIBJIEHUI) C UCIIOIb30BaHUEM
0oCcHOBHBIX nojokeHnit MKT u 3akoHOB
MOJICKYJISIpHOU (PU3UKH U
TEPMOJANHAMUKU: CBSI3b JaBICHUS
WJICATIBbHOTO Ta3a ¢ KOHIIEHTpauuen
MOJIEKYJI U €70 TEMIIEPATYPOH,
ypaBHeHHe MenpaeneeBa—KiamneiipoHna,
MEPBbII 3aKOH TEPMOJANHAMUKHU.
Pabota B rpymnmax npu o0CyX1eHun
BOIIPOCOB MEXITPEAMETHOIO Xapakrepa
(Hanmpumep, no Teme « TermooOMeH

B YKUBOU MPUPOJIEY)

Hroro no pazneny 49
Pasznen 4. DuekrpoanHaMuKa
4.1 | DyeKkTpuyecKoe nojue 24 DnekTpu3anus Tea U €€ NpOosiBJICHUS. [TpoBenieHrEe KOCBEHHBIX U3MEPEHUN U

DnekTpuueckuii 3apsia. J(Ba Buma
AIEKTPUYECKUX 3apsAnoB. [IpoBogHMKH,
JTUAJICKTPUKHU U TTOTYITPOBOTHUKH.
DIIeMEeHTapHBIN JICKTPUUECKUHN 3aps/I.
3aK0H COXpaHEHUS JICKTPUISCKOTO
3apsija.

OIBITOB MO MPOBEPKE MPEIT0KEHHON
TUNIOTE3bI TPU U3YYEHHUU
B3aMMOJICHCTBUS 3aPSDKCHHBIX TEll,
3apsaa KOHAEHcaTropa,
IIOCJIEA0BATEILHOIO COETMHEHUS
KOHJICHCAaTOPOB.
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BzanmoperictBue 3apsaoB.

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

Ha AJIIEKTPUUYECKUE 3aPSbI.
Hanpsx€HHOCTB 2IEKTPUYECKOT O TTOJIA.
[TpoGHeIit 3apsia. Jlunuun
HaIPSKEHHOCTHU AJIEKTPUYECKOTO MOJIA.
OnHOPOOHOE IIEKTPUUECKOE TTOJIE.
[TorennmanbHOCTH
AJIEKTPOCTATUYECKOrO 1MoJisi. Pa3HoCTh
MOTEHIIUAJIOB U HAIPSKEHHUE.
[TorennmaneHas 3HEprus 3apaaa

B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuMaI 3EKTPOCTATUYECKOTO TOJIA.
CBs13b HANIPSKEHHOCTH TOJISI U PA3HOCTHU
NOTEHIUAJIOB JJI 3JIEKTPOCTATUYECKOTO
noJist (Kak OJTHOPOJHOTO, TaK U
HEOJHOPOJIHOIO).

[IpuHUIMT Cyniepno3uiuu
AIEKTPUYECKUX TOJEH.

[Tone Toueunoro 3apsiaa. Ilome
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
OTHOCHUTEJIbHBIX MMOTPEIIHOCTEN
u3MepeHni (PU3NIECKUX BEIIUYHH.
OueHka rpaHul] TOTPEIHOCTEM.
HaGmronenue npeBpamieHus SJHepruu
3apSKEHHOT 0 KOHJIEHCATOpa B SHEPTHUIO
W3JIy4€HUsI CBETOANOAA, UCCIEA0BAHNE
paspsna KOHAEHCATOPA Yepe3 pEe3UCTOP.
N3yuenue 3aBUCUMOCTH
AJIEKTPOEMKOCTH ILIOCKOTr O
KOHJIEHCATOpa OT IJIOLIAAH IJIACTHUH,
PacCTOSTHUSI MEXy HUMU U
JTUBJIEKTPUYECKON MPOHUILIAEMOCTH.
N3yuenue KapTUH JIMHUI
HaIpPsSKEHHOCTU JIEKTPUYECKOTO TOJIS
TOYEHHOTO 3apsia, PABHOMEPHO
3apsSKEHHOM cepbl, PABHOMEPHO
3apsSKEHHOr 0 TI0 00bEMY 11apa,
PaBHOMEPHO 3apsHKEHHON OECKOHEUHOMN
IJIOCKOCTHU Y SKBUIIOTEHIIHAIBHBIX
ITOBEPXHOCTEM.

Pemrenne pacu€rHbIxX 3a/1a4 ¢ IBHO
3aJaHHOUN U HEIBHO 3aJaHHOMI
(bU3UYECKON MOJIETBIO C
MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB H
bopMyIT SIIEKTPOCTATUKH.

Penienne kauecTBEHHBIX 3a/1a4,
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[IpOBOJHUKH B 3JIEKTPOCTATHYECKOM
oJie. Y CIIOBUE paBHOBECHS 3apsI0B.
JIMBIEKTPUKH B JIEKTPOCTATUYECKOM
none. Juanekrpuyeckas
MPOHHUIIAEMOCTh BEIIECTBA.
Konnencarop. DnekTpoéMKOCTh
KOHJIEHCATOPa. DIEKTPOEMKOCTh
IJIOCKOT O KOHJIEHCATOPA.
[TapannensHOE CoeNMHEHNE
KoHJeHcaTopoB. [locienoBaTenbHOE
COE€IMHEHNE KOHJIEHCATOPOB.

OHeprus 3apsLKEHHOT0 KOHJIEHCATopA.

JIBU>KEeHME 3apsHKEHHOM YaCTULIBI

B OJTHOPOJTHOM 3JIEKTPUUYECKOM IOJIE.
TexHuueckre ycTporucTBa U
TEXHOJIOTUYECKUE MPOLIECCHI:
3JIEKTPOCKOII, SJIEKTPOMETD,
AJIEKTPOCTaTUYECKas 3alInTa,
3a3eMJICHHE JICKTPOIIPHUOOPOB,
KOHJICHCATOPBI, TEHEPATOP

Ban ne ['paada

TPEOYIOMINX MPUMEHEHUS 3HAHU I

IO JIEKTPOCTATHKE.

OObsicCHEHHE YCTPONCTBA U

MPUHITUTIA JEUCTBUS AJIEKTPOCKOTIA,
AJICKTPOMETpPA, KOHJIEHCATOPOB,
reHeparopa Ban ne I'paada.
OOBsicHeHHE paOOTHI
ANEKTPOCTATUUECKOM 3alIUTHI,
3a3eMJICHHS DJIEKTPOTIPUOOPOB.
Ornpenenenue yCIOBUI TPUMEHUMOCTH
Mojeniel (M3MIECKUX TEJ: TOUCUHBIHN
3apsij, OJHOPOJHOE IEKTPUYECKOE
ToJIe.

Brimonnenue ydeOHBIX 3a1aHUI

Ha aHaJIn3 JIEKTPUUECKUX MTPOLIECCOB
(sIBNIEHUIA) C UCTIOIb30BAaHUEM
OCHOBHBIX IMOJIOKCHUHN U 3aKOHOB
AJIEKTPOJAMHAMUKY: 3aKOH COXPaHEHUS
AJEKTPUYECKOro 3aps/a, 3akoH Kyiona,
NOTEHIIMAILHOCTh
AIEKTPOCTATUYECKOTO MOJIs, IPUHIIUIT
CYHEPIO3ULIUH IJICKTPUUECKUX TTOJICH.
Hcnonp3oBanue [T-TexHomorui

pu padoTe ¢ AOMOIHUTEIbHBIMU
UCTOYHUKAMU WH(OpMAIUH 1O TeME,
X KPUTHYECKUM aHAIU3 U OIICHKA
JIOCTOBEPHOCTH
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4.2

IlocTossHHBIIHI
AJIEKTPUYECKUI TOK

24

Cwua Toka. [TocTOIHHBIN TOK.
VY ciioBus CyliecTBOBaHUS MOCTOSHHOTO

QJICKTPUICCKOI'O TOKaA. HcTouHuku TOKa.

Hanpsixenne U u DJ1C &.

3akoH OMa 1J1s yyacTKa LeTu.
DIIEKTPUUECKOE COMPOTUBIICHHUE.
3aBUCHUMOCTb CONIPOTUBIICHHUS
OJTHOPOJTHOT'O MPOBOJHHUKA OT €0
JUIMHBI U TUIOIIAU TOIEPEUHOTO
cedyeHus. Y IeJIbHOE COMPOTUBIICHHUE
BEILIECTBA.

[TocnenoBarenpHOE, NapaJIEILHOE,
CMEILIAHHOE COEIMHEHNE MPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX
nenei. [Ipasuna Kupxroda.

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

MOITHOCTB ANEKTPUIECKOTO TOKA.
TeroBast MOITHOCTB, BbLAEISIEMAS
Ha PE3UCTOPE.

OJ1C v BHyTpeHHEE COPOTUBIICHUE
HMCTOYHUKA TOKa. 3akoH OMa

JUTS1 TIOJTHOM (3aMKHYTOM )
BJIEKTPUYECKON 1enu. MOIHOCTh

HCTOYHHKA TOKaA. KOpOTKOG 3aMbIKaHHC.

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

[IpoBeneHne NpsAMBIX U3MEPEHUMN CHJIBI
TOKA U HAIPSHKEHUS, KOCBEHHBIX
MU3MEPEHUH yJIeIbBHOTO COMPOTUBIICHHUS,
OJIC 1 BHYTpEHHETO CONPOTUBIICHUS
HMCTOYHMKA TOKA, IPOBEJICHUE
HUCCIICJOBAaHUM 3aBUCUMOCTEN
(bu3MYEeCKUX BETUYUH U OIBITOB

10 IPOBEPKE MPEMIOKEHHON TUITOTE3I
MIPU U3YYEHUU LIETIEH TOCTOSHHOTO
TOKA.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEIIbHBIX MOTPEITHOCTEN
u3MepeHn PU3NIECKUX BEIUYHH.
OueHkKa rpaHyl] TOTPEITHOCTEM.
N3y4yeHne KOpOTKOro 3aMbIKaHUS
rajbBaHUYECKOT0O JIEMEHTA U OLIEHKA
BHYTPEHHET'O COMPOTUBIICHUS.
Pemenune pacu€THBIX 3a7a4 C SIBHO
3aJITaHHOM U HESABHO 3aJIaHHOM
bu3nuecKoi MOAEIbIO

C UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GOpMYJ MOCTOSTHHOTO TOKA.
Pemenne xauecTBEHHBIX 3aa4,
TPEOYIOIIUX MPUMEHEHUS 3HAHUIN U
3aKOHOB ITIOCTOSIHHOT' O TOKA.
OObsicCHEHHE YCTPONUCTBA U MPUHITUTIA
JIEUCTBUS aMIIEpMETPa, BOJITMETPA,
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TexHnueckne ycTpoucTBa u
TEXHOJIOTUYECKHUE IIPOLIECCHI:
aMIIEpMETp, BOJILTMETP, PEOCTAT,
CYETYMK DIIEKTPUUECKON IHEPTUU

peocrara, CUETUNKA AIEKTPUIECKOU
DHEPrUN.

Brimonxenue ydeOHBIX 3a1aHUI

Ha aHAJIA3 JIEKTPUYECKUX IPOLECCOB
(SIBJIEHMIT) C UCTIOJIB30BAHUEM
OCHOBHBIX MOJOXEHUN U 3aKOHOB
AIIEKTPOAVHAMUKHU: 3aKOHbI OMa

JUISl y9acTKa LENU U I 3aMKHYTOU
AIEKTPUYECKON LENH, 3aKOH
[xoyns—Jlenua.

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

4.3

Toku B pa3InyHbIX
cpenax

DJIeKTpUYECKast MPOBOAUMOCTD
pa3IMYHbIX BELIECTB. DIEKTPOHHAS
ITPOBOAMMOCTb TBEPIBIX METAJIJIOB.
3aBUCUMOCTb COITPOTUBIIEHHS] METAJIIIOB
OT TemMIiepaTypbl. CBEpXIIPOBOAUMOCTb.
DNEKTPUYECKUI TOK B BaKyyMe.
CBolicTBa JIEKTPOHHBIX ITYYKOB.
[TonynpoBoguuku. CobcTBEHHAs U
MIPUMECHAs! TPOBOANMOCTD
MOJIYyNPOBOAHUKOB. CBOKCTBA
p-n-tiepexona. [lomynpoBoHUKOBEIE
puOOPBHI.

DNEKTPUYECKUN TOK B 3JIEKTPOIUTAX.

[IpoBeneHrne KOCBEHHBIX U3MEPEHHUI U
VCCIIEIOBAaHUN 3aBUCUMOCTEN

MeXy (pU3NUECKUMH BeTHUMHAMHU
IIPU U3YYEHUU MIPOLIECCOB IIPOTEKAHMS
IIEKTPUYECKOI0 TOKA B METAJUIAX,
IIEKTPOJIMTAX U NOJYIIPOBOAHUKAX.
Omnpenenenue aOCONOTHBIX U
OTHOCUTEJIBHBIX IIOTPEIIHOCTEN
U3MepeHU (PU3NUECKUX BEIINYHUH.
OneHka rpaHyl] NOTPELTHOCTEMN.
Habmronenue 3nekTpoiin3a, u3yuyeHue u
00BSCHEHHE MTPOBOJIUMOCTH
AJIEKTPOJIUTOB, DKCIIEPUMEHTAILHOE
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DIIEKTPOIUTHYECKAS JUCCOLTUALINS.
Onektponus. 3akonsl Dapajnes

JUTS DJIEKTPOJIN3a.

DJIEKTPUYECKUN TOK B Ta3ax.
CaMocTosITeNbHBIN 1
HECAMOCTOATEJIbHBIN pa3psii.
PaznuuHblie TUIIBI CAMOCTOATEIBHOT O
pazpsana. Momuus. [ltazma.
TexHnueckne ycTpoucTsa u
MPAKTUYECKOE TPUMEHEHHE:
razopa3psiIHbIC JaMIIbl, JJIEKTPOHHO-
JTy4yeBas TpyOKa, MOJyNPOBOTHUKOBBIE
pUOOPBL: U0, TPAH3UCTOP,
dboToMOa, CBETOANO I, TajIbBAHHUKA,
padbuHUpOBaHUE MEH, BHITIIABKA
ATIOMHHUS, SJIEKTPOHHAS MUKPOCKOIHUS

U3Y4YEHHUE 3aKOHOB AJIEKTPOIHN3a
®dapanes.

CHsiTHE BOIBT-aMIIEPHOI
XapaKTePUCTUKH THOA.

CpaBHeHHE TTPOBOJIMMOCTH METAJIIOB

U TIOJTYTTPOBOTHUKOB.

N3ydenune UCKpoBOIo paspsia

U TIPOBOIMMOCTH BO3/1yXa.

Pemienune pacu€THbIX 3a/1a4 ¢ IBHO
3aJIaHHOM U HESIBHO 3aJIaHHOMN
buznyeCcKoil MOETBIO C
MCII0JIb30BAHUEM 3aKOHOMEPHOCTEMN
MOCTOSIHHOTO TOKA B Pa3JIMYHBIX CpeAax.
Penienne kauecTBEHHBIX 3a/1a4,
TPEOYIOMIUX MPUMEHEHUS
3aKOHOMEPHOCTEN MOCTOSIHHOTO TOKa

B Pa3JIMYHBIX Cpejiax.

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

Hroro no pazneny
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Paszneu S. ®usnyeckuil IPaKTUKYM

5.1 | ®usnueckuii 16 CniocoObI n3MepeHust pU3nIeCKux [IpoBeneHrne KOCBEHHBIX U3MEPEHUH,
MIPaKTUKYM BEJIMYVH C UCTOJb30BaHUEM VCCIIEOBAHUN 3aBUCHUMOCTEN

aHaJIOTOBBIX U LU(POBBIX (¢u3nyecKux BEIMUUH, TPOBEPKa
M3MEPHUTEIbHBIX MPUOOPOB U IPEIIOKEHHBIX TUIIOTE3
KOMITBIOTEPHBIX TaTYNKOBBIX CUCTEM. (BBIOOD U3 paboT, ONMHUCAHHBIX
AGCOIOTHBIE M OTHOCUTEJIHHBIC B TEMaTUYECKUX pa3/iesiax
HOrPEUTHOCTH U3MEPEHUN PU3NUECKUX | «YUEHUYECKUM IKCIIEPUMEHT,
Benn4MH. OLICHKa I'PaHuULL 1a0opaTopHbIE€ PA0OTHI, IPAKTUKYM)
MOrPETHOCTEU

Htoro no pazneny 16

PesepBHOE Bpems 10

OBUIEE KOJIMYECTBO 170

YACOB 110 ITPOIT'PAMME
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11 KJIACC
HanmenoBanue
Ne KonmuaecTBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3iesoB U TEM [IporpammHoOe conepxkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 ImpeIMeTa

Paznen 1. DaekrponuHaMuka

1.1 MarsuTHOE 110J1€

14

B3anmopericTBre MOCTOSTHHBIX
MarHuTOB U MPOBOJTHUKOB C TOKOM.
MarunuTtHoe noJsie. BeKTop MarHuTHOM
uHayKuud. [IpyHomn cynepno3unuu
MAarHUTHBIX NOJIEH. JIMHUY MarHUTHOU
WH]TYKIIAH.

MarauTHoOE MoJje MPOBOJHUKA C TOKOM
(TIpstMOTO TIPOBOTHUKA, KATYIIKH U
Kpyrosoro Butka). OneIT Opcrena.
Cuna Amniepa, €€ HanpaBJIEHUE U
MOJYJIb.

Cuna JlopeHniia, e€ HanpaBJeHUE U
MOZYJIb. [[BH:KEHME 3apsyKEHHOU
YacTULBI B OAHOPOJHOM MarHUTHOM
nosie. Pabora cunel Jlopenia.
MarHuTtHoe 1ojie B BEUIECTBE.
deppoMarHeTrukKu, mnapa-

Y TMaMarHeTUKHU.

TexHnueckne ycTpoucTsa u
TEXHOJOTMYECKUE MPOLIECCHI:
MIPYMEHEHUE TTOCTOSSHHBIX MAarHUTOB,

IIpoBeneHre KOCBEHHBIX U3MEPEHUI
cuibl AMIiepa, IPOBEACHUE
UCCIIEI0BAHNUS 3aBUCUMOCTEN MEXAY
(u3MYECKUMHU BEIMUYMHAMU U OIIBITOB
10 IIPOBEPKE MPEI0KEHHON TUIIOTE3bI
IIPU U3yYEHUU JEHUCTBUS MOCTOSHHOIO
MarHuTa Ha paMKy C TOKOM,
B3aMMOJICHCTBUS MPOBOIHHUKA

C MarHUTHBIM TOJIEM.

Omnpenenenne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX TIOTPEIIHOCTEN
U3MEpEeHUI (PU3NUECKUX BEIUYHUH.
OneHka rpaHui] HOrpelHOCTEM.
HccnenoBanne MarHUTHOTO TOJIS
IIOCTOSIHHBIX MarHUTOB, CBOMCTB
(beppOMarHeTHKOB.

Omnpenenenue ycaoBUM IPUMEHUMOCTH
MOJIEJIM OJTHOPOAHOTO MAarHUTHOTO
TOJIS.

OnpeneneHue HanpaBICHUS HHAYKIIUH
MAarHUTHOTO MOJIsl IPOBOAHUKA C TOKOM,
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AJIEKTPOMArHuTOB, TECTEP-MYIbTUMETP,
ANEKTpoBUTaTENb SIKOOHU, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUIL

cuibl Amnepa u cuibl JlopeHna.
N3yuenue kapTUHbI JIMHUN UHAYKIUN
MAarHUTHOTO MOJIS OJI0COBOTO U
ITOAKOBOOOPA3HOTO TMTOCTOSHHBIX
MAarHUTOB, JIJTMHHOTO MPSMOTO
MPOBOJAHUKA, 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOIHUKA, KATYIIIKUA C TOKOM.
OOBsiCHEHHE B3aMMOICHCTBUSA JIBYX
IIPOBOJIHUKOB C TOKOM, JICUCTBUS CUJIBI
JlopeH1ia Ha MOHBI AJIEKTPOJIUTA.
HaOmonenue nBrKeHUs myvKa
3JIEKTPOHOB B MAarHUTHOM TIOJIE.
N3ydyeHune npuHOMIIA 1EHCTBUS
AIEKTPOUZMEPUTETHLHOTO MprUOopa
MAarHUTO3JIEKTPUUECKOU CUCTEMBI.
Pemienne pacu€THbIX 337124 C SIBHO
3aJlTaHHOM U HESIBHO 3aJIaHHOM
(hu3nYecKOr MOJIEIbIO

C UCIIOJIb30BAHHECM OCHOBHBIX 3aKOHOB H

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

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

OObsicHEeHUE TPUMEHEHUS TTOCTOSTHHBIX
MarHuTOB

1.2

DNeKTpOMarHuTHast
WHITYKITAS

13

SIBiIeHUE PIEKTPOMArHUTHOW UHIYKIIUU.
[ToTrok BekTOpa MarHUTHOM MHIYKLIHH.
OJ1C unaykuuu. 3akoH
AJeKTpoMarHuTHol unaykunu dapanes.
Buxpeoe anekrpuueckoe nosne. Toku
dyko.

OJ1C nHayKIUKA B TPOBOJHUKE,
JIBHOKYILIEMCS B OTHOPOJTHOM
MarHuTHOM MOJIE.

IIpaBuio Jlenna.

NunyktuBHOCTH. Karymika
WHAYKTUBHOCTH B LIENU ITOCTOSHHOTO
Toka. SIBnenue camounaykiuu. JC
CaMOUHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KaTyIIKU

C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHu4eckue yCTpoucTBa u
TEXHOJIOTMYECKUE MPOLIECCHI:
WHAYKIMOHHAS 1€4b, COJICHOU, 3alllNTa
OT DJICKTPU3ALAM TEN IPU JBUKEHUH

B MarHUTHOM TT0JI€ 3EMJIU

[IpoBenenue uccaenoBaHnus
3aBUCUMOCTEH (PU3MUECKUX BEIIMYMH H
OTBITOB I10 TPOBEPKE MPEII0KEHHOM
TUIIOTE3bI IPU U3YUYEHUH SIBJICHUS
AJICKTPOMArHUTHON WHYKIIUH.
OrnpeeneHre HHIYKIIMA BUXPEBOTO
MarHUTHOT'O MOJIA.

Omnpenenenne abCOMIOTHBIX U
OTHOCUTEJIbHBIX MOTPEIIHOCTEH
M3MepeHui (PU3NUEeCKuX BEIUYHUH.
OneHka rpanul] MOrpeIrHOCTEN.
DKCNEPUMEHTAIbHOE U3YUYCHHUE MPaBUJIa
Jlenna.

HccnenoBanue siBJIEHUS] CAMOUHIYKIUU,
3aBucuMocTd I /]C caMOMHIYKIIMHU OT
CKOPOCTH U3MEHEHHSI CHJIbI TOKA B IICTH.
N3ydyenne nageHus Maraura

B aJIIOMUHUEBON (MEIHON) TpyOe.
COopka MOJIeIH JIEKTPOMArHUTHOTO
reHeparopa.

Pemienne pacu€THbBIX 337124 C SIBHO
3aJJaHHOM U HEABHO 3aJaHHOU
(bU3HYECKON MOJIENbIO
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C MUCIOJb30BAHUEM OCHOBHBIX 3aKOHOB H
dbopmyI1 o Teme «DIEeKTPOMarHUTHAsI
WHYKLUSD).

Pemenune kauecTBEHHBIX 3a/1a4,
TpeOYIOLMX MPUMEHEHUS 3HAHUI

10 TEME «DJIEKTPOMAarHuTHAs
UHIYKIWS.

OOBbsicCHEHNE OCHOBHBIX ITPUHIIMIIOB
NENCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTMYECKHUX ITPOLECCOB, TAKUX
KaK: MHIYKI[MOHHAS [I€Yb, COJICHOU,
3alUTa OT 3JEKTPU3ALNH TEI

IIPYU IBM>KEHUM B MArHUTHOM I10JI€
3eMIIH.

PaGota B rpymmax npu o06CyXaeHUU
BOIIPOCOB MEXITPEAMETHOIO XapaKTepa
(Hanpumep, o TeMe
«INEKTPOMArHUTHBIE SIBJICHHUS

B IIPUPOIE»)

Htoro no pazneny 27

Paznen 2. KosteOanus ¥ BOJHBI

2.1 Mexannueckue 10 KonebarenpHas cucrema. IIpoBeneHne KOCBEHHBIX U3MEPEHUN,
KoseOaHus CB00OOIHEIE KOI€OaHUS. HCCIeOBaHUS 3aBUCUMOCTEN MEXKTY

["apMonunyeckue kojaeOanus.
Kunemarnueckoe u JuHaMHYECKOE
onucaHue. JHEPreTUUECKOe ONMUCAHUE
(3aKOH COXpaHEHHSI MEXaHUYECKOU

(U3MYECKUMU BETUYMHAMU U OIBITOB
I10 IIPOBEPKE MPEAJI0KEHHOU TMIIOTE3bI
MIPU U3y4EHUU KOJICOAHUI HUTSHOTO U
MPY>KUHHOT'O MASITHUKOB,
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sHepruu). BelBoa TMHAMHYECKOTO
OIMMCAHMS TAPMOHUYECKUX KOJICOaHM
U3 UX YHEPreTUYECKOro U
KMHEMATHYECKOTO OMUCAHUS.
Amiuutyna u ¢aza konedanuii. CBs3b
aMILUTUTYIbl KOJIEOAHUM UCXOTHOM
BEJIMYMHBI C aMIUTUTYAaMu KojeOaHui
€€ CKOPOCTH U YCKOPEHUSI.

[lepuon u wactoTta KoeOaHMiA.
[lepron ManpIx cBOOOTHBIX KOJIEOAHUN
MaTeMaTu4ecKoro MasatHuka. llepuon
CBOOOAHBIX KOJEOaHU MPYKUHHOTO
MasITHUKA.

[TonsiTe 0 3aTyXarImUX KOJIeOaHUSIX.
Breinyxxnennbie konebanus. Pesonanc.
Pe3onancnas xkpuBas. BinusiHue
3aTyXaHUs Ha BUJI PE30HAHCHOU KPUBOM.
ABTOKOJIE0aHMS.

TexHu4eckue yCTpoucTBa u
TEXHOJIOTMYECKHUE MPOLECCHI:
METPOHOM, Yachl, KaY€JIH, My3bIKaJIbHbIE
WHCTPYMEHTHI, cericMorpad

BBIHYKJICHHBIX U 3aTyXarOIINX
MEXaHUUYECKUX KOJIeOaHU.
Omnpenenenne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX IMOTPEITHOCTEH
M3MepeHui PU3NUecKuX BEIUYMH.
OrnieHka rpaHull MOrPENTHOCTEN.
Ha6mroienre He3aBUCUMOCTH TTeprojia
MaJIbIX KoJieOaHUM rpy3a Ha HUTH

OT aMIUIUTY/IbI.

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

Hab6monenne pe3onanca.

Ornpenenenue yCIoBUM TPUMEHUMOCTH
MOJIeNIM MaTEMaTUYeCKOTro MasiTHUKa U
WJICJIbHOTO MIPY>KUHHOTO MasITHUKA.
Pemienune pacu€THbIX 3a71a4 € SIBHO
3aJlTaHHOMN U HESIBHO 3aJIaHHOM
(hu3uYeCKOr MOJIEIIbIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «MexaHudecKue
KOJICOQHUSTY.

Pemenne kauecTBEHHBIX 3aa4,
TpeOyIOIIUX NPUMEHEHUS 3HAHU I

o TeMe «MexaHndeckue KoaeOaHus.
OOBsICHEHHE YCTPOMCTBA M MPUHITUTIA
JEVCTBUS METPOHOMA, YaCOB, Kauelleu,
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MY3BIKAJIbHBIX HHCTPYMEHTOB,
ceiicmorpada.

HUcnonn3oBanue IT-TexHomorui

pu paboTe ¢ JOMOJHUTEILHBIMH
HMCTOYHUKaMU UH(POPMAITUH TIO TEME, UX
KPUTUYECKUN aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

2.2

DIeKTPOMarHUTHBIE
KoJIcOaHUs

15

Koneb6arenbubiit kKoHTYp. CBOOOIHBIC
AJIEKTPOMATrHUTHBIC KOJICOAHMSI

B NJ1CaJIbHOM KoJieOaTeIIbHOM KOHTYPC.

®opmyna Tomcona. CBsA3b aMIUIUTYIbI
3apsiia KOHAEHCATOpa ¢ aMIUINTYI01
CHJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.
3aKOH COXpaHEHUS JHEPTUU

B UJI€AIbHOM KOJIeOaTeIbHOM KOHTYpE.

3aTyXarolue JIEKTPOMArHUTHHIC
KoseOanus. BeiHyX1eHHBIC
3JICKTPOMAarHUTHBIE KOJICOaHUSI.
[TepemenHbIi1 TOK. MOIIHOCTH
MEPEMEHHOI0 TOKA. AMILTUTYJIHOE U
JEUCTBYIOIIEE 3HAYEHNUE CUJIbI TOKA U
HaIPsHKEHUS TIPY pa3IndyHON popme
3aBUCUMOCTH MEPEMEHHOT O TOKA

OT BPEMECHH.

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

[IpoBenenne KOCBEHHBIX U3MEPEHUN U
UCCJIEN0BaHUs 3aBUCUMOCTEN
(bu3HYECKUX BEIMYUH MIPU U3yYEHUU
AIIEKTPOMArHUTHBIX KOJIeOaHUM U 1ieTe
MEPEMEHHOI0 TOKA.

Ornpenenenune abCOMIOTHBIX U
OTHOCUTEJIbHBIX MOTPEIIHOCTEH
M3MepeHui (PU3nUecKux BETUYMH.
OueHka rpaHul] MOrPeuIHOCTEN.
N3yuenue ycTporcTBa U NpUHIKANA
JeHCTBUS TpaHCcPopMaTopa.
HaGmonenue 3eKTpoMarHuTHOTO
pe30HaHca.

N3yuyenne ocumymorpaMm
AIEKTPOMArHUTHBIX KOJIEOAHUIA.
Pemienne pacu€THbBIX 337124 C SIBHO
3aJaHHOM U HEABHO 3aJaHHOU
(u3HYECKO MOJENbIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMyn o Teme «IJIEKTPOMArHUTHbBIE
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CUHYCOMJAJIBHOTO IEPEMEHHOIO TOKA.
Pesonanc TokoB. PezoHanc
HANPSKEHUM.

Nneanbubiii Tpanchopmartop.
[IpousBoxacTBoO, niepenayva u
MOTpeOJIeHHE AIEKTPUUYECKON IHEPTUU.
DKOJIOTMYECKUE PUCKHU

IIPU IPOU3BOJICTBE AJIEKTPOIHEPTIUH.
Kynerypa ucnonb3oBanus
3JIEKTPOSHEPTUH B MTOBCEAHEBHON
KU3HU.

TexHnueckne ycTpoucTBa u
TEXHOJIOTMYECKUE MPOLIECCHI:
AJIEKTPUYECKUM 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKA, IUHUU
aJIeKTponepeaay

KOJIeOaHUsD.

Pemenne kauecTBEHHBIX 3a/1a4,
TpeOYIOUX MPUMEHEHUSI 3HAHUN

o TeMe «DJIEKTPOMArHUTHbHIE
KoJIcOaHuUsD».

CpaBHEHHE MEXaHUYECKUX U
AIIEKTPOMArHUTHBIX KOJIEOAHUI.
OObsicHEeHUE YCTPOMCTBA U MPUHIIUIIA
JEUCTBUS DJICKTPUIECKOTO 3BOHKA,
reHeparopa MepEMEHHOr0 TOKA, JINHUN
AJIEKTponepeaay.

Onpenenenne yCioBUd NIPUMEHUMOCTH
MOJIENIN UJCATBHOTO KOJIe0aTeIbHOTO
KOHTYpa.

AHanM3 U OlleHKa MOCJIEACTBUIN
MCITIOJIb30BaHUS PA3JIMYHBIX CIIOCOOOB
MIPOU3BO/ICTBA AJIEKTPOIHEPT U

C TTO3UIINU IKOJIOTHYECKOU
0€30MacHOCTH; MPEACTABICHUM

0 paIMOHAILHOM TPUPOAOIIOIb30BAHUU
(B poriecce MoArOTOBKH COOOIIECHUIH,
BBHITIOJTHEHUH TPYIIIOBBIX TPOCKTOR)

2.3

MexaHU4eCcKue 1
AJIEKTPOMArHUTHBIE
BOJIHBI

10

MexaHnnyecKkue BOJIHBI, YCIIOBUS UX
pacnipoctpanenus. [lonepeunsie u
MpoAoJibHBIE BOJHEL. [lepron, ckopocTh
pacrpoCTPAHEHUS U JJIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKUX BOJIH:

Hab6mronenue oOpazoBaHus u
pacnpocTpaHeHUs! MONEePEYHBIX

Y TIPOJIOJIbHBIX BOJIH, OTPAYKEHUS U
MpesIOMIIEHUS], THTEp(epeHIun

U IUPpaKklIud MEXaHUYECKUX BOJIH,
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OTpaKeHUE, MPEIIOMIICHNE,
uHTeppepeHns U Tudpakius.

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

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS
U3ITyYEHUS SJIEKTPOMATHUTHBIX BOJIH.
Bsanmnast opueHTanusi BEKTOpOB

B, E, U B 3IeKTPOMarHUTHO#! BOJIHE.
CBoiicTBa 3J€KTPOMArHUTHBIX BOJIH:
OTpaKeHUE, MPEIIOMIICHNE,
noJIsIpu3aLusl, UHTepdepeHuus u
nudpaxius.

[Ikana »1eKTpOMarHUTHBIX BOJIH.
[IpumeHeHne AMeKTPOMarHUTHBIX BOJTH
B TEXHUKE U OBITY.

HpI/IHHI/IHBI paarioCBA3U U TCIICBUICHUS.

Panuomnokarnus.

DJIEKTPOMArHUTHOE 3arpsi3HEHHE
OKPYKaroIIEH Cpebl.

TexHuueckne ycTpoucTsa u
MPAKTUYECKOE TPUMEHEHHE:
MY3BIKAJIbHBIE UHCTPYMEHTBI, pajiap,
PaaroONPUEMHUK, TEIIEBU30D, AaHTCHHA,
tenedon, CBU-neus, ynpTpazBykoBas
JMAarHOCTHKA B TEXHUKE U MEAULINHE

aKyCTUYECKOI0 PE30HAHCA, CBSI3U
IPOMKOCTH 3BYKa U BBICOTHI TOHA

C aMIUTUTY/ION U YAaCTOTOM KOJIeOaHUH.
N3yuenue CBOMCTB yJIbTpa3ByKa U €r0
MIPUMEHEHUS.

HccnenoBanue cBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
PEJIOMIICHHE, MOSPU3ALINS,
audpakiusi, UHTEpPEepeHIIHSL.
ObnapyxeHne HHPpaKpacHOTro U
yIbTpadroIeTOBOTO U3ITYICHUH.
CpaBHEHHE MEXaHUYECKUX U
AJEKTPOMArHUTHBIX BOJIH.
Onpenenenue ycloBHil TPUMEHUMOCTH
MOJIEN TAPMOHUYECKOUN BOJIHBI.
Pelienne kauecTBEHHBIX 3a/1a4,
TpeOyIOIIUX MPUMEHEHUS 3HAaHU I

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

N3yuenue pacipocTpaHEHUs 3BYKOBBIX
BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.
OOBsicCHEHHE YCTPOMCTBA U MPUHITUTIA
NENUCTBHS MY3bIKQJIBHBIX HHCTPYMEHTOB,
panapa, paauonpuEMHNKA, TEIEBU30Pa,
anTeHHbl, Tenedona, CBU-meun.
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OObsicHEHUE YIbTPa3BYKOBOM
JTUArHOCTUKH B TEXHUKE M MEIUIMHE.
Hcnons3oBanue IT-Trexnonorui

pu paboTe ¢ JOMOJHUTEILHBIMH
HMCTOYHUKAMU UHGPOPMAITUU TI0 TEME,
UX KPUTUYECKHUM aHAIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHanm3 U OlICHKA IOCIeACTBUI
IIYMOBOTO U 3JEKTPOMArHUTHOIO
3arpsi3HEHUST OKPYKAIOIIEH CpeJibl

C MO3UIMUI PKOJIOTHYSCKOM
0€30MacHOCTH; MPEeJCTaBICHUI

0 pallMOHAIBLHOM MPUPOJIOTIOJIb30BAHUHI
(B TIpoliecce MOATOTOBKH COOOIICHUH,
BBITTOJTHEHUH TPYNIOBBIX TPOEKTOB)

2.4

Onrtuka

25

[IpsamonrHENHOE pacIpOCTPAHEHUE

CBETa B OHOPOAHOM cpexe. JIyu cera.

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

B TI0cKOM 3epkaiie. Cdhepruueckue
3epKasa.

[Ipenomiienune cBeta. 3aKOHBI
MpeioMJIeHHs cBeTa. AOCOTIOTHBIN
MOKa3aTeb MPEJIOMIICHHUS.
OTHOCHUTENBHBIN MOKA3aTENb
npenomiieHus. [I0CTOSHCTBO 4acTOTHI

Habmronenne onTHYecKuX SIBJICHUM,
MPOBEJICHUE KOCBEHHBIX U3MEPEHHUH,
HUCCJICIOBAaHUS 3aBUCUMOCTEH
(bU3UYECKUX BEJIMYUH U OIBITOB

10 TPOBEPKE MPEAJT0KEHHON TUIOTE3bI
IIPU U3yYECHUU SBJICHUMN TPEITOMIICHUS
CBETa Ha TPaHULIC pa3Jena IBYX Cpe/l,
MIPEJIOMJICHUS CBETA B COOMpArONIeii U
paccenBaroLIEH JIMH3aX, BOJIHOBBIX
CBOICTB CBETa.

HaGmronenue noiaHoro BHyTPEHHETO
OTPAKEHUS, U3YUYECHUE MOJICTTU
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CBETA U COOTHOILIECHUE JJINH BOJIH

IIpHU IIEPEX0E MOHOXPOMATUYECKOTO
CBETAa yepes3 rpaHully paszena AByX
ONTUYECKUX CPEN.

Xox nydent B mpusMe. Jlucriepcus cBera.
CrnoxHsIil cocTtaB 6enoro creta. L[Ber.
[TonHOE BHYTpPEHHEE OTPaKECHUE.
[IpenenbHbIN yTOJI HOJIHOTO
BHYTPEHHET' 0 OTPAXKEHMUS.
Cobwuparoliiye 1 paccerBarOIINE JINH3BI.
Tonkas nmuH3a. DOKyCHOE pacCTOAHUE U
ONTUYECKAs] CUJIA TOHKOW JIMH3BI.
3aBHUCUMOCTb (POKYCHOT'O pacCTOSHUS
TOHKOM C(pepruuecKoi JUH3BI OT &€
IF€OMETPUU U OTHOCHUTEIIBHOT'O
II0KA3aTeJIs IPETIOMIICHMUS.

dopMyJia TOHKOM JIMH3BL. Y BEJIMYEHHUE,
JlaBacMoe JIMH30M.

Xop ny4a, IpOLEIIErO JUH3Y MO
IIPOU3BOJIBHBIM YIJIOM K €€ TJIaBHON
ontuueckon ocu. [loctpoenne
M300paKEHUI TOUYKHU U OTPE3Ka MPSAMOK
B COOMPAIOIIUX U PaCCEUBAIOLIUX
JIMH3aX U UX CUCTEMaX.

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

CBETOBOJIA.

[Tonyuenue n300pa>keHHsS B CUCTEME
13 TJIOCKOI0 3epKaJja U JIMH3BI,

B CUCTEME M3 JIBYX JIMH3.
KoHcTpynpoBaHue TenecCKOMUYECKUX
CHCTEM.

Nzyuenue nossapusainum CBETa,
OTPKEHHOT'O OT MOBEPXHOCTHU
TUBJIEKTPUKA, U3YYCHUE
UHTEPPEPEHIINH JTA3EPHOTO U3TyIEHUS
Ha JIBYX IIEJISX.

[TonyuyeHune cnieKkTpa U3ITy4eHus
CBETOJINO/IA IPU TTOMOIIU
TU(GPaKIIMOHHON PEIIETKY.

Pemenue pacu€THbIX 337124 C SBHO
3aJaHHON U HESIBHO 3aJlaHHOHU
(hu3uIecKor MOJIEIbIO

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

Pemenue kauecTBEHHBIX 3a/1a4,
TPeOYIOIIUX NPUMEHEHUS 3HAHUI

1o TeMe «OITHKa.

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

Onpenenenne yCaoBUM TPUMEHUMOCTH
MO/IEJI TOHKOM JIMH3BI; TPAHUIL
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[Ipenensr npuMEHUMOCTH
reOMETPUYECKON ONTUKH.

Bonnosas ontuka. Uatepdepennus
cBeta. KorepeHTHbIE HCTOYHUKH.

VY cnoBust HaOOICHUST MAKCUMYMOB 1
MHUHHMYMOB B HHTEP(EPECHIIMOHHOMN
KapTUHE OT JBYX KOI€PEHTHBIX
UCTOYHUKOB. [IprMepsl KilacCuYecKux
UHTEPPEPEHIIMOHHBIX CXEM.
Hudpakuus ceera. Judpakunonnas
pemérka. Y ClIoBue HaOMIOACHUS
TJIABHBIX MAKCUMYMOB TIPH TTaJICHUN
MOHOXPOMATHYECKOTO CBETA

Ha AUGPAKIIMOHHYIO PEHIETKY.
[Tonspusanus ceera.

TexHuueckre ycTponucTBsa U
TEXHOJIOTUYECKUE MPOIIECCHI: OYKH,
Jyma, NepucKomn, goroanmnapar,
MUKPOCKOM, MPOEKIIMOHHBIN armapar,
IPOCBETIICHUE ONTUKH, BOJIOKOHHAS
OINTHKA, TUPPAKITNOHHAS PEIIETKA

MPUMEHUMOCTH T€OMETPHIECKOM
OITUKH.

OObsicHeHHE 0COOCHHOCTEN MPOTEKAHUS
ONTUYECKUX SBJICHUI: HHTEpPEpEeHIIUHY,
audpakiuuu, TUCIEePCUH, TTOTHOTO
BHYTPEHHETO OTPaKECHUSI.

OObsicHEeHUE YCTPOMUCTBA U MPUHIIUIIA
JIEHCTBUSL OUKOB, JIYIIbI, IEPUCKOIIA,
¢doTroanmapara, MUKPOCKOIIA,
MPOEKIIMOHHOTO anmapara,
IU(PPaKIMOHHON PEIIETKH, BOTOKOHHOM
OTITHKH.

OOBbscHEHUE TPOCBETICHUS ONTUKH.
PaGota B rpymmax npu o0CyXIeHUU
BOIPOCOB MEXIIPEIMETHOIO XapaKkTepa
(manpumep, o Teme «CBETOBbBIE
SIBJICHUS B TIPUPOJIEY)

Htoro no pazneny

60

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

3.1

OCHOBBI
CHEeIUaILHON TEOPUH
OTHOCHUTEJILHOCTH

5

['panu1IBI NPUMEHUMOCTH KJIACCUYECKON
MexaHuku. [locTynarel cnenuaapsHOU
TEOPUU OTHOCUTEJIBHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOM

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

DHeprusi ¥ UMNYJbC PENSITUBUCTCKOM
YacTULIBI.

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

TexHnueckne ycTpoucTsa u
TEXHOJIOTHYECKHE ITPOLIECCHI:
CIlyTHUKOBBIE IPUEMHUKH, YCKOPHUTEIIN
3apSKEHHBIX YaCTHL]

rnoJje).

AHanu3 1 onMcanue Pu3nIecKux
SIBJICHUH C UCITOJIb30BAHUEM ITOCTYJIaTOB
CHeIUAIbHON TEOPHH OTHOCHTEIIBHOCTH.
OOBsICHEHUE IPUHITUIIA TCHCTBUS
CIYTHHKOBBIX IPUEMHHUKOB,
YCKOPHUTEJICH 3apsSKECHHBIX YaCTHII

Hroro o pazneny 5
Paznen 4. KanTtoBas pusuka
4.1 KopnyckynsipHo- 15 PaBHOBECHOE TEIIIOBOE U3ITYYEHUE ITIpoBeneHrEe KOCBEHHBIX U3MEPEHU,

BOJIHOBOU J1yaJIu3M

(u3ny4yeHue abCOMOTHO YEPHOTO TEA).
3akoH cMmernennd Buna. ['unoresa
IInanka o KBaHTax.

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

HCCJIEAOBAHUS 3aBUCUMOCTEU MEKIY
(bU3HYECKUMU BETUYMHAMU

IpU U3y4eHUU sBJIeHUs PoTodPPeKTa.
Ornpenenenune aOCONIOTHBIX U
OTHOCUTEJIbHBIX MOTPEIIHOCTEN
M3MepeHui (PU3nUecKuX BEIUYMH.
OneHka rpaHul] NOrPENIHOCTEM.
Pemienne pacu€THbIX 3a71a4 C SIBHO
3aJaHHON U HEIBHO 3aJaHHOMN
(hU3UIECKON MOJICIIBIO
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MIOTJIONIAOUTYIO0 U a0COIIOTHO
OTPaXaIOIIYI0 TOBEPXHOCTH). OTBITHI
[1L.H. JleGenena.

BomaHoBbIe cBOlicTBa yacTHuIl. BOIHEBI
ne bpona. Jlimna BonHb! ae bpoitns u
pa3Mepbl 00J1aCTH JIOKATU3AIUH
JNBUKYILENCS YaCTULIBL.
KopnyckynsipHO-BOJTHOBOM Iyaan3M.

Judpakius 37eKTPOHOB Ha KPUCTAIIIAX.

Crnennduka U3MEPEHU B MUKPOMUDE.
CooTHOIIIEHUST HEONTPeAEIEHHOCTEN
I'eiizenbepra.

TexHuueckre ycTponucTBa u
TEXHOJIOTUYECKHUE MPOLECCHI:
CIIEKTPOMETP, (GOTOIIEMEHT,
dboTogaTunK, TYHHEIbHBIN MUKPOCKOII,
coJIHeuHas OaTtapesi, CBETONO/T

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmy no Teme «KBaHTOBBIE
SIBIICHUS.

Pelienne KkauecTBEHHBIX 3a/1a4,
TpeOyIOIIUX MPUMEHEHUS 3HAaHU I

o Teme «KBaHTOBBIE SIBJICHUS.
Onpenenenue ycioBuil TPUMEHUMOCTH
KBaHTOBOM MOJENH CBETA.

AHanmu3 KBaHTOBBIX MTPOLIECCOB

C UCIIOJIb30BAHUEM YPABHEHHUS
OuiHmTeHa g Gotorddekra,
MPUHIMIIA COOTHOLICHUH
HeonpenenéHHoctu ['eitzendepra.
OObsicHEeHUE TPUHITUIA TEUCTBUS
CHeKTpoMeTpa, (hOTOAIEMEHTA,
dboTogaTurKa, TYHHEIEHOTO
MUKpPOCKONa, COJTHEUHOM OaTapeu,
CBETOAMO/A.

Hcnonb3oBanue IT-TexHosnorui

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

4.2

dusuka atroma

OMNBITHI O UCCIIEIOBAHUIO CTPOCHHUS
atoma. [Inanerapuast Mmojenb aroma
Pezepdopna.

[Tocrynarsr bopa. U3nyuenne u

Onpenenenue IIMHBI BOJIHBI JJA3€PHOTO
U3TY4EHUs.

HaGmronenue muHelyaThIX CIEKTPOB.
HccnenoBanue cnekTpa pa3pekeHHOT O
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norjouieHue (POTOHOB MPU MEPEXOE
aToma C OJTHOrO YPOBHS SHEPrUuu

Ha JIPYTOW.

Bunpl criektpoB. CriekTp ypoBHEH
SHEPIruM aTomMa BOAOPOAA.
CnoHTaHHOE U BBIHYXJECHHOE
u3JydyeHue ceera. Jlazep.
TexHu4eckue yCTpoucTBa u
TEXHOJIOTUYECKUE MPOLECCHI:
CIEKTPaJIbHBIN aHaU3 (CIIEKTPOCKOIT),
J1a3ep, KBAHTOBBIM KOMIIBIOTED

aTOMApHOT' 0 BOJIOPOJa U U3MEPEHUE
noctosiHHou PunGepra.

N3ydyeHue ycTpoicTBa U 1EUCTBUS
CYETUMKA HOHU3UPYIOIINX YACTHII.
Onpenenenne yCIoBUd TPUMEHUMOCTH
Mozenu atoma Pezepdopra.
OObsicHEeHUE TPUHIIUIA IEUCTBUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOT'O
KOMIIBIOTEPA.

AHanm3 KBaHTOBBIX MTPOLIECCOB

Ha OCHOBE TIEPBOT'0 U BTOPOTO
noctysaroB bopa

4.3

du3uKa aTOMHOTO
aapa u
AJIEMEHTAPHBIX
YaCTHUIL

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

3aKOH paJIMOAKTUBHOIO pacnaja.
PannoakTuBHbBIE N30TOIBI B IPUPOJIE.
CBoliCTBa HOHU3UPYIOIIETO U3ITYYEHUS.
BinsiHue paanoakTUBHOCTH Ha )KUBBIE
opranu3Msbl. EcrecTBeHHbIN (POH
n3iydenus. Jozumerpus.

DHEprus CBSI3U HYKJIOHOB B SJIpe.
Anepusbie cuibl. Jledekt macchl sapa.
Snepuble peakuuu. /lenenue u cuHTE3

[IpoBenenne n3mepenui
paaroakTUBHOTO (oHA

C MCTIOJIb30BAHUEM JIO3UMETPA U
HCCJIEZIOBAHHUE TPEKOB YACTHII

(o ToTOBBIM (poTOTrpadusim).
N3yuenue nornomenus 0eTa-4yacTHil
ATIOMUHUEM.

Onpenenenue ycioBui NPUMEHUMOCTH
MOJIENT! aTOMHOTO sIJIpa.

AHanu3 ¥ OnKcaHue sIIePHBIX peakinii
C MCTIOJIb30BAaHUEM TMOHITHI MacCOBOE
YHCIIO U 3apsijl A1Ipa, SHEPTHUS CBSI3U
A7Ipa, 3aKOHOB COXPaHEHUS 3apsia,
MacCOBOT'O YHCIIa ¥ SHEPTUU B SACPHBIX
pEaKIMsX, 3aKOHA PaJUOAKTUBHOIO
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snep. SAnepubie peakTopsl. [IpodiaemMbl
YIIPABIIIEMOIO TEPMOSICPHOIO CUHTE3A.
DKOJIOTUYECKHE ACTIEKThI Pa3BUTHUS
SIIEPHOU YHEPIETUKMU.

MeTonbl perucTpalum U UCCICIOBAHUS
3JIEMEHTAPHBIX YACTHIL.
DyH1aMEHTaJIbHbIE B3AUMOJICUCTBUS.
baprioHbl, ME30HBI U JTENTOHBI.
[IpencraBienue o CTaHgapTHOM
Mojenu. KBapk-rirooHHas MOJEnb
aJpOHOB.

®u3uka 3a npenenamMu CTaHIapTHON
Mozenu. TémHass MaTepus U TEMHAs
SHEprusl.

EnuncTBO Qusnueckoit KapTUHBI MUPA.
TexHuueckre ycTponucTBsa u
TEXHOJIOTUYECKHUE MPOLECCHI: JOZUMETD,
Kamepa BusibCoHa, aaepHbBIA peakTop,
TEPMOSAEPHBIA PEAKTOP, AaTOMHAS
O6omba, MarHUTHO-PE30HAHCHAs
ToMorpadus

pacnana.

OObsicHEeHUE TPUHITUIA TEUCTBUS
N03UMeETpa, Kamepbl BuibcoHa,
SJIEPHOTO PEAKTOPa, TEPMOSIAEPHOTO
peakTopa, aTOMHOM OOMOBI, MArHUTHO-
pEe30HaHCHOM ToMOoTrpaduu.

AHanu3 U OlIeHKa BIUSHUS
PaiMOAKTUBHOCTH Ha >KUBbBIC
OpraHU3MBbI, a TAKKE MOCIEICTBUN
Pa3BUTHS SAIEPHON SHEPIETUKU

C TTO3UIMNA 3KOJIOTHUYECKOU
0€30MacHOCTH; MPEACTaBICHUI

O pallMOHAJIBLHOM MPUPOAOIIOIb30BaHUN
(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 acTpoHomuu. [IpumMeHuMOCTh
3aKOHOB (PU3UKH JJIs1 OOBSICHEHUS

Hab6mronenue 38é31H0r0 HEOA
HEBOOPYKEHHBIM TJIa30M

C MCIOJIb30BaHUEM KOMITLIOTEPHBIX
TIPHIIOKCHUH JIJIS OTIPEICIICHUS
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MIPUPOJIBI KOCMUYECKUX OOBEKTOB.
MeTo1bl ACTPOHOMHUYECKUX
uccnegoBanuii. CoBpeMeHHbIE
OINTUYECKHUE TEICCKOMBI,
pPaguoTEeNIeCKONbI, BHEaTMOC(epHas
aACTPOHOMUS.

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

Conneunas cucrema.

Comune. CoHeyHast aKTUBHOCTb.
Hcrounuk sneprum ConHNa U 3BE37.
3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH.
JlnarpamMma «CIEeKTpaIbHbIA KJIACC —
CBETHUMOCTDY. 3BE3]IbI TTIaBHOM
MMOCJICOBATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTBY IS 3BE3]
IJIAaBHOM TMOCJICIOBATECIILHOCTH.
BHyTpenHnee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEACTABICHUS

0 MPOUCXOXKJICHUH U HBoMtonuK CoyHIla
M 3BE3/. DTaIlbl )KU3HH 3BE3]I.
Muneunsiit [lyts — Hama I amakTuka.
ITonoxxenne n nBuxkenue ConHIIA

B I'anaktuke. THUIIBI TaIaKTHK.
Paagnoramaktuku u kBazapel. YEpHbIie
JIBIPBI B SiJIpax raJlakKTHK.

MTOJIOKECHUS 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
aCTPOHOMHUM B COBPEMEHHON KapTHUHE
MHpA, B MPAKTUYECKON NEATEILHOCTU
YeJI0BEKa U JalbHEUIIEM HAyYHO-
TEXHUYECKOM Pa3BUTHUU.

ITogroroBka cooOIIeHUI O METOIAX
MOJYy4YCHUS HAYYHBIX ACTPOHOMHUYECKUX
3HAHUM, OTKPBITUAX B COBPEMEHHOM
aACTPOHOMUH.

IIpumeHeHne OCHOBOIOJAraloIIUX
ACTPOHOMMYECKUX MOHSATUM, 3aKOHOB U
TEOpUil 1)1 aHaIU3a U OO BSICHEHUS
(hU3UYECKHUX MPOIECCOB, MTPOUCKOSIIINX
B 3BE3/1aX, B 3BE3HBIX CUCTEMAX,

B MEXTAJTAKTUYECKOU Cpesie, IBUKEHUS
HEOCCHBIX TEJI, YBOJIIOIIUH 3BE3/ 1
Bcenennon

76




®enepanbHast pabouas nmporpamma | usuka. 10—11 kraccsr (yriayOiEHHBIN yPOBEHB)

Bcenennas. Pacuupenue BceeneHHon.
3akon Xa060mna. Pazberanue rajakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe
W3JIy4YCHHUE.

Macmrabnas crpyktypa Beenennoil.
MeraranakTuka.

Hepeménnbie mpoOieMbl aCTpOHOMHUHU

Hroro no pazneny

12

Pa3znen 6. ®u3nyecKkuii IPaKTHKYM

6.1 Pu3nIEeCKUn 16 Crioco6s! u3MepeHus PU3nIecKux IIpoBeneHne KOCBEHHBIX U3MEPEHUN,
IIPaKTUKYM BEJIMYVH C UCTOJIb30BaHUEM HCCIIEAOBAHNN 3aBUCUMOCTEN
aHaJIOTOBBIX U LU(PPOBBIX (bu3nYeCKUX BEJIMYHH, IPOBEpKa
U3MEPUTENBHBIX IPUOOPOB U IPEI0KEHHBIX THIIOTE3 (BBIOOD
KOMITBIOTEPHBIX TaTYNKOBBIX CHCTEM. U3 paboT, ONMCAHHBIX B TEMaTHYECKUX
AOCONIOTHBIE M OTHOCUTEIbHBIE paznenax «Y4eHHUECKUI IKCIIEPUMEHT,
MOTPEIIHOCTH U3MEPEHUM (PU3NYECKUX | TAOOpATOPHBIE pabOThI, TPAKTUKYM))
BenruMH. OLIeHKa IpaHull
IIOI'PEITHOCTEN
Htoro no pazneny 16
Pa3znen 7. O6o01maroiiee noBTOpeHne
7.1 Cucremarusanus u 15 O060061eHne 1 cucTeMaTH3aIus Yyactue B AUCKYCCUH O POIH (PU3UKHU U
o6o011eHne COJIEpKaHHUsI pa3/iesioB Kypca aCTPOHOMUU B Pa3IUYHBIX chepax
IIPEIMETHOIO «Mexanukay, «MonekyisipHas Gu3nka | JesITeIbHOCTH YeJIOBEKa.
COJICP’KaHHUSI U OIIbITa Y TEPMOJUHAMHUKAY, [TonroroBka cooO1IEeHUI O MeCTe
NEeATENbHOCTH, «QnektpoauHamukay, «Konebanus u (¢u3nyecKoil KapTUHBI MUpa B PSAAY
IpUOOPETEHHOT O BOJIHBI», «OCHOBBI CIIELIMAJIBHON TEOPUU | COBPEMEHHBIX ITPEICTABICHUI

IIPU U3YYEHUU Kypca

OTHOCHUTEILHOCTHY, «KBaHTOBas

O TIpUpOJIC.
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¢uzuku 1011
KJIACCOB

(duznkay, «IEeMEHThl ACTPOHOMUH U
acTpoU3UKI».

Ponb ¢pusuku u actpoHOMUH

B DKOHOMHMYECKOM, TEXHOJIOTHYECKOM,
COLIMATILHOM M 3THYECKOU chepax
JEeSTENbHOCTU YEJIOBEKa, POJib U MECTO
(GU3MKY U aCTPOHOMHH B COBPEMEHHOMN
HAYYHOH KapTHUHE MUpPa, 3HAUCHHE
OINHCATEIBHOM, CHCTEMATU3UPYIOILEH,
OOBSCHUTEIBHON U MPOrHOCTUYECKOM
byHKIUN PU3UIECKON TEOpHUH, POITh
(uznueckoi Teopuu B HOpMUPOBAHUHI
MpeICTaBIICHUN 0 PU3NUECKON KapTUHE
MHUpa, MECTO (PU3UIECKON KaPTUHBI
MUpa B 0011eM sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPE/ICTABICHUN
O MpUpoAe

BelinonnHenne yueOHbIX 3a/1aHHI,
JEMOHCTPUPYIOIINX OCBOCHUE
OCHOBHBIX MOHSATUH, PUZNIECKUX
BEJIMYMH U 3aKOHOB Kypca (PU3uKH
10-11 xmaccos

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