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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CPEAHEro 00IIero oopazoBaHus pa3paboTaHa Ha OCHOBE
HOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeiabHON MPOrpaMMBI,
npeacrasieHHbix B ®I'OC COO, a takke ¢ ydéroMm ¢enepanbHOi paboyeil MmporpamMmmbl
Bocnutanus U Konuenuuu npenopaBanus ydeOHoro npenmera «@Pusmka» B 00pa3oBaTelbHbBIX
opramm3anusax Poccuiickoit  ®eaepanuu, peamu3yIOINIMX OCHOBHBIE  00pa3oBaTEIIbHBIE
IIPOrPaMMBI.

[lporpamma 1O ¢u3uKe ompenenser o00sA3aTenbHOE MPEIMETHOE COJepXKaHue,
YCTAQHaBJIMBAET PEKOMEHYEMYIO I1OCIIE€A0BAaTEIbHOCTh M3YYEHHUs TEM U Pa3/esioB y4yeOHOro
npeaMeTa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT 0 Ipolecca,
BO3PACTHBIX 0cOOeHHOCTEH o0ydaromuxcs. [Iporpamma no gusmke gaér npeacTaBieHue o LemsX,
coJepKaHuu, o0mIel cTpaTeruu oO0ydeHus, BOCIUTAHUS M PA3BUTUS 00YJaIOLINXCS CPEICTBAMU
yuebHoro npenmera «Pusnka» Ha yriryOJIEHHOM ypOBHE.

N3yuenne kypca QHU3MKM yrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEAIM30BaTh 3aqaudl
npodecCHOHAIBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH JUIS MpPOSBICHUS CBOMX
MHTEJUIEKTYaJIbHBIX WM  TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOYyYaromuMCs, KOTOpBIE
HEOOXOAUMBI Il  NPOJOJDKEHUs 00pa3oBaHMs B OpraHu3alusaX HpogecCHOHAIBLHOIO
00pa30BaHUs MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATEHOCTSIM.

B mporpamme mo QusMke ONpenenstoTcsl IUIaHUpyeMble pe3yJbTaThl OCBOEHHUS Kypca
(Gu3MKYN HA YPOBHE CPEAHET0 00I11eT0 00pa30BaHMsI: IMYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE
(na yrny6nénHoMm ypoBHe). HayuyHO-MeTom0I0rHUeCcKOi OCHOBOM 1S pa3paboTku TpeOoBaHUH K
JUYHOCTHBIM, METANPEJIMETHBIM U IPEIMETHBIM pe3yJbTaTaM OO0YyYaroIMXCs, OCBOMBIIMX
nporpaMMmy 1o (u3MKe Ha ypOBHE CpPEJHEro o0Iero oopazoBaHMs Ha YIriyOJIEHHOM YpOBHE,
ABJIIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

[Tporpamma o ¢pu3nKe BKIOYAET:

IUTAaHUPYEMBbIE Pe3yJIbTaThl OCBOECHUS Kypca (U3UKHU Ha YIIIyOJIEHHOM YpOBHE, B TOM YHCIIE
IpeMETHBIE PE3YJIbTaThl MO To1aM 00yUYeHHUS;

cojiepxkanue yueOHoro npeamera « Pu3nkay 1mo rojaMm 00ydeHusl.

[TporpamMa mo Qu3MKe HMEET HPUMEpPHBIM XapakTep U MOXeT ObIThb HCMOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOMX PabOUUX MPOTrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBAET TBOPUYECKYIO HWHHUIMATUBY yuuTeneil u
MPEIOCTABISAET BO3MOXHOCTU JUISl pEaju3alud pPa3IMYHBIX METOJWYECKHUX TOJIXOJ0B K
IpenoiaBaHuio (PU3UKM Ha YIrITyOJIEHHOM YpOBHE IIPU YCIOBUHM COXpaHEHUs 00s3aTeNbHOM yacTu
coJiep’KaHus Kypca.

dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIask B KAYECTBE y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpyXarolleM MHpE.
[IkonbHBI Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJIECHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, gusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWN OMPENeNUIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYeHHsS HOBBIX
MaTepuajoB C 3aJaHHBIMU CBOWcTBaMU. M3yueHue (U3MKH BHOCHUT OCHOBHOM BKJaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpPa 00yJarolerocs, B popMupoBaHue yMEeHUH
MPUMEHSTh HayYHBIM METO/1 TO3HAHUS NP BHINOIHEHUH UMHU Y4EOHBIX HCCIIeI0BaHUI.

B ocHOBY Kypca GHU3UKH Ha YyPOBHE CPEAHEro OO0IIero o0pa3oBaHUs MOJIOKEH psA UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEN KypC SABISAETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (DUBHKH.
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Hoes zenepanuzayuu. B cooTBETCTBUY C HEMl MaTepual Kypca Gpu3nku 00beInHEH BOKPYT
buznueckux Teopuid. Benmymmm B Kypce sBisercss (GOpPMHpPOBAHHME MPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanosaraeT UCIolIb30BaHUE T'YMAHUTaAPHOTO
noTeHnuana Gu3ndIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U 9KOJIOTUYECKUMU NPOOIIEMaMH.

Hoesn npuxnaonou nanpasnennocmu. Kypc pusuku yriryon€HHOro ypoBHS Ipenoiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TE€XHHYECKMX M TEXHOJIOTMYECKMX NPHIOKEHUM HM3ydEeHHBIX
TeOpuii W 3aKkoHOB. llpm 3TOM paccMaTpuBaIOTCS HAa YpPOBHE OOIIMX TPEACTABICHUN U
COBPEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3Konocusayuu peanusyercs IOCPEICTBOM BBEACHUSI D3JIEMEHTOB COJEp)KaHUs,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM PalliOHAIBHOTO PUPOJIOTIOIB30BAHUS U
9KOJIOTHYECKOI 0€30MMacHOCTH.

OcBoeHue cosiepKaHusl MPOrpaMMBI 110 (PU3UKE TOJKHO OBITH TOCTPOCHO HA MPUHIUIIAX
CHUCTEMHO-/IEATEIbHOCTHOrO noxo/a. s pU3uKy peainzalus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHoro nporecca. s yriyOoaéHHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSITEIIbHOI'O YUEHUUECKOTo
OKCIIEPUMEHTA, BKJIIOYAIOUICTO (DPOHTANBHBIE YYEHHUYECKHE OIBITHI NMPH H3YyYCHHH HOBOTO
Mmarepuaia, JadopaTopHble paboThl U paboThl MpakTHKyMma. [Ipy 3TOM BO3MOXHBI /1Ba crioco0a
peanmu3anuu (pU3NYECKOro MpaKTUKyMa. B mepBoM cirydae MpakTHKYM MPOBOAMTCS JINOO B KOHIIE
10 u 11 knaccoB, 1100 nocse NepBOro U BTOPOTo MOJYTOJUi B KaXKI0M U3 3TUX KiaccoB. Bropoit
croco0 — 3TO WHTerpanusi paboT NMpPaKTUKyMa B CHUCTEMY JIaDOpPAaTOPHBIX paboT, KOTOpHIE
IPOBOJATCS B Ipolecce u3ydeHus paszgena (temsl). Ilpu 3ToM moj paboramMu mpakTuKyma
MOHUMAETCS CaMOCTOATEIbHOE HCCIEIOBAaHHE, KOTOPOE MPOBOIUTCS TIO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BUa O€3 MOIIaroBOi HHCTPYKIHH.

B nporpamme o ¢usuke cucrema yueHHYECKOTO YKCIEPUMEHTa, Ja00paTOPHBIX paboT U
NpPaKTUKyMa Mpe/ICTaBlIeHa €AUHBIM NepeyHeM. BrIOOp TeMaTUKH 1Sl 3TUX BUJIOB YIEHUYECKHX
NPaKTUYECKUX PAa0OT OCYHIECTBISIETCS YYaCTHHKaMH OOpa3oBaTENBHOTO TpoIecca MCXOIS M3
0COOEHHOCTEH MOYpPOYHOIrO IUIAHUPOBAHMS M OCHalleHWs KabuHeta ¢usuku. Ilpu sTOM
oOecrieynBaeTcsl OBIAJICHUE OOYYAIOUIMMHCS YMEHUSMH TPOBOAMUTH TIPSMBIE M KOCBEHHBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH M IOCTAaHOBKY OIBITOB I10
MIPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonbiioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUTIST PacYETHBIX 3a/1a4 NMPUOPUTETOM SIBIISIOTCS 3a/1a4d C SIBHO 3aJlaHHOM M HESIBHO 3aJaHHOU
(bu3nueckoil Mo1eNbI0, TO3BOJISIOIINE IPUMEHATh U3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJTHOTO pasJiesia Kypca, TaK W HHTETPUpPYsS] NMPHMEHEHWE 3HAHWA W3 pa3HbIX pasaenoB. s
Ka4eCTBEHHBIX 3a/ad IMPHOPUTETOM SBJSIIOTCS 3aJaHusl Ha OOBsICHEHHE/NpecKa3zaHHue
NPOTeKaHUs (PU3UYECKUX SBICHUH W TPOIIECCOB B OKPY)KAIOIIEH KM3HH, TpeOyromue BbIOOpa
¢bu3nUecKoil Moienu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBaHusimu PI'OC COO Kk MaTepuaaIbHO-TEXHHUUYECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kypc (pu3MKu yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
obmrero oOpa3oBaHMs TOJDKEH HM3y4daThCs B YCIOBHSAX IPEIMETHOrO KabwHeTa. B kaOmnere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B IporpaMMe 1o (u3MKe yYeHHYECKHUX OMBITOB, TAOOPATOPHBIX pabOT M padOT MpakTUKyMa, a
TaKXe JIeMOHCTPAIlMOHHOE 000py10BaHHE.

JleMoHCTpanmioHHOE 000py/I0BaHWE (POPMUPYETCSI B COOTBETCTBUU C MPHUHITAIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMe 10
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH ISl WMCCIIEOBAHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYECKUX U (PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
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JlaGopaTtopHoe 00OpyHOBaHHE A YYCHWUYECKUX IMPAKTHYECKHX padoT (opmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOecleunBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJOBAaHUS JOJDKHBI OBITh
IIOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUM AHAJIOIOBBIX M LU(POBBIX NMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE HU(PPOBBIX TaOOPATOPHIi.

OCHOBHBIMU LIENISIMHU U3Y4€HUs GU3UKU B 00ILEeM 00pa30BaHUU SABIISIFOTCSA:

¢dbopmMHpoBaHUE UHTEPECA U CTPEMIICHHUS 00yYarOIIUXCS K HAYYHOMY U3y4EHHIO TIPUPO/IBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEACTABIEHUH O HAyYHOM METOJE IMO3HaHWA H  (QOPMHPOBAHUE
UCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPYKAOLUM SIBJICHUSIM;

dopmMHpoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa HM3Y4YEHHS OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

dopmupoBaHrne YMEHHI OOBSICHATH SIBICHUS C UCIOJIBb30BaHUEM (DU3MYECKHX 3HAHUU H
HaYYHBIX JOKa3aTeNIbCTB;

(dbopmMHpOBaHUE MPECTABICHUH O PO (PU3UKH IJIsl pa3BUTHS APYTHUX €CTECTBEHHBIX HAYK,
TE€XHUKU U TeXHOJIOTUH;

pa3BUTHE TIPEACTABICHWH O BO3MOXKHBIX cepax Oyaymed mnpodeccHoHaIbHON
NeSITEIbHOCTH, CBS3aHHBIX C (DU3UKOM, MOJIrOTOBKA K JajibHeilmeMy OOyYeHHMIO B 3TOM
HaIpaBJICHUU.

JocTiwkenne 3Tux Lened olecrneynBaeTcss pelIeHHeM CIEAYIOUIMX 3ajady B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus:

npuoOpeTeHre cucTeMbl 3HaHHH 00 0o0mMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYISIPHYIO (DU3HKY, DJIEKTPOAUMHAMUKY, KBAHTOBYIO (DU3HKY U
3JIEMEHTHI ACTPOPU3UKU;

¢dopmupoBaHUE yMEHUI NPUMEHITh TEOPETHUECKUE 3HAHUS JIJIs1 OOBSICHEHHS (PU3UIECKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MIOBCEIHEBHON KU3HU;

OCBOEHHUE CIIOCOOOB PEIIEHUs PA3JIMYHBIX 3a]1a4 C SBHO 33JaHHON (PU3NYECKON MOJEIbIO,
3aja4, MOJPAa3yMEBAIOLIUX CAMOCTOSATENBHOE CO3JaHuEe (PU3UUYECKOM MoOJeNnH, aJeKBaTHOU
YCIIOBUSIM 3aJ]au, B TOM YHCJIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHUMaHue (PU3NYECKHMX OCHOB M IPHHLUIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TE€XHOJIOTHYECKHX IPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIQICHUE METOJIaMH CAMOCTOSITEJIbHOIO IUIAHUPOBAHHUS M MPOBEACHUS (PU3NYECKUX
HKCIIEPUMEHTOB, aHajlu3a W UHTEepIpeTalud UH(GOpMallUU, OIpeNeIeHHs] JT0CTOBEPHOCTU
MOJy4EHHOTO pe3ysbTara;

CO3/IaHME YCIIOBUH JUIsl Pa3BUTHS YMEHUU IMPOEKTHO-UCCIIEOBATEIbCKOM, TBOPUYECKOU
NesITebHOCTH;

pa3BuTHE UHTEpeca K chepaM MpodeccuoHaIbHOMN 1eATeNbHOCTH, CBI3aHHOM ¢ (PU3HKOM.

B cootercTBum ¢ TpedoBanusmu @I'OC COO yrinyOonéHHbI ypOBEHb U3YUSHHS yUeOHOTO
npeamera «du3ukay Ha YpOBHE CpPEIHETO 00mero oOpa3oBaHUs BHIOMPAECTCS 00YyJarOITUMUCH,
IUITAHUPYIOIIMMHU TPOJIOJKEHHE OO0pa3oBaHMs 10 CIEHUANBHOCTAM (DPU3UKO-TEXHUYECKOTO
npodus.

Ha u3yuenue ¢puzuku (yriyOnaéHHBIN ypoBeHb) HAa YPOBHE CPEIHEro o0I1ero o0pa3oBaHus
otBoautcs 340 wacos: B 10 kimacce — 170 gacoB (5 gacoB B Hepenmto), B 11 kimacce — 170 gacos (5
JacoB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEb Je€laeT BbIOOp MpoBeAeHUs J1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX 0COOEHHOCTEN 00yUaOIUXCsl.
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COJAEPKAHUE OBYYEHUA
10 KUIIACC

Pa3nen 1. HayuHblii MeTO O3HAHMS NPUPOABI.

Ouzuka — (yHIaMeHTalbHass HayKa o mpupoje. HaydHblii MeTOJ MO3HAHUS M METOIbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
dusuke.

CrnocoObl u3mepeHus: GU3NYECKUX BEIWYMH (QHAJIOTOBbIE U IUGPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndecKkux BeaTU4rH (a0COIIOTHASI U OTHOCUTENbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuanbHas TOYKA, aOCOIIOTHO
TBEPIOE TEI0, HeanbHasl )KUIKOCTh, HICATbHBIN Ta3, TOUCUHBIH 3apsan). [ unoresa. ®uznueckuit
3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTH. DHU3HUECcKas Teopusl.

Ponp u mecro ¢u3uku B (HOpMHUPOBAHMHM COBPEMEHHOW HAydyHOW KapTUHBI MUpPa, B
NPAaKTUYECKOHN e TETLHOCTH JIFOACH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

H3mepeHue CUITbl TOKA M HAPSDKEHUS B IIENH MTOCTOSTHHOTO TOKA ITPH TTOMOIIIH aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMCcTBO ¢ nupoBoil maboparopueii no ¢usmke. Ilpumepsr n3mepeHus: GU3NIECKUX
BEJIMYMH MIPU MTOMOIIN KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe JBHKeHHE. OTHOCHUTENFHOCTh MEXaHHUYECKOro JBMKeHus. Cucrema
OTCYETA.

[Ipsimast u oOpaTHas 3a1a4M MEXaHUKH.

Panmyc-BekTop MaTepuanabHOW TOYKH, €0 MPOEKIMH Ha OCH CHUCTEMBI KOOpIHMHAT.
Tpaexropus.

[Tepemernienre, CKOpoCTh (CpeAHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepHaJIbHONH TOYKH, X MPOEKIIMH HAa OCH CHCTeMBbI KoopauHaT. CIIOKeHHE MepeMeIeHni 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE. 3aBUCHMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MMYTH MaTepUAIbHON TOYKU OT BPEMEHH U UX TpauKu.

CBobomHoe najieHue. Y CKkopeHrue cBOOOIHOTO naieHus. [[Brkenue Temna, OpomeHHOTro Mo/
YIJI0M K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHUS MaTepuaibHOU TOYKU OT
BPEMEHHU U UX rpauKu.

KpuBonuneiinoe nmwkeHue. J[BrkeHne MaTepuaibHON TOYKU MO OKPYKHOCTH. YTIJIOBas U
nuHenHas ckopocTh. Ilepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTeHIIMATLHOE) U TIOJTHOE YCKOPEHUE MaTePUAIbHOMN TOUKH.

TexHUYeCKHEe YCTPOHCTBA W TEXHOJOTWYECKHE TIPOLECCH: CIUIAOMETD, IBUKCHUE
CHApSJIOB, LICTIHEIE, [IeCTepEHYATHIC U PEMEHHBIE MepeIau, CKOPOCTHBIE THU(THI.

Hemoncmpayuu.

Mopnenb cuCTeMbl OTCUETa, MILTIOCTPALNS KHHEMAaTHYECKUX XapaKTePUCTHUK JBHKECHUS.

CrocoOBI NCCIIENOBAHNS IBUKECHUN.

WnmrocTpatust mpeaesibHOro nepexoa U M3MepeHre MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanme MBIKEHHM C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM IPOCTPAHCTBE.

Habmroienue nBuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

Hampasrienne CKOpOCTH NMPU ABMKEHUU TI0 OKPYKHOCTH.

[IpeoOpa3zoBanue yriioBOH CKOPOCTH B PEAYKTOPE.

[okymMeHT co3aaH B 3anekTpoHHon chopme. Ne 608 ot 19.12.2024. UcnonHutens: ®okeesa O.B. 0 AIEKTPOHHbINA
CrpaHuua 5 n3 33. CtpaHnua cosgana: 19.12.2024 15:09 =¥ TATAPCTAH



CpaBHeHue MyTell, TPaeKTOpUN, CKOPOCTEW JBUKEHHS OJHOTO U TOTO K€ TeJla B pa3HbIX
CHUCTeMax OTCUYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

W3mepenne yCKOpeHus IIpU MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHUH 110 HAKIIOHHON
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUH.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEHI0BaHO KCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHnue nBukeHHs Tena, OPOLUICHHOIO FOpU30HTaNbHO. [IpoBepka rumoTessl o mpsiMon
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXKIY JAIBHOCTHIO TI0JIETA U HAYAJIBHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTH € IOCTOSHHOMW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH IE€pPHOAA OOpaIIeHHss KOHUYECKOTO MAasTHHKAa OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

[lepssiit 3akoH Hprorona. MHepuuanbhbie cucteMbl oTcuéra. [I[puHIMI OTHOCUTENBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHHIE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu Cuil.

Bropoii 3akoH HbroToHA /1711 MaTEpUAIBHONW TOYKHU.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh IPABUTAIIMOHHON M MHEPTHON MACCHI.

Cuna TsKecTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOAHOTO TAJEHUsS OT BBICOTHI Hal
MOBEPXHOCTHIO IUIAHETHI M OT Teorpaduyeckoil MmupoThl. J[BrokeHHWE HEOSCHBIX TEN W UX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, 1BUXKyIIerocsi ¢ yCKOpeHHUEM.

Cuna tpenusa. Cyxoe Tpenue. Cuma TpeHUs CKOJbXEHUS M CWJIA TPEHUS TOKOS.
Koaddumuent tperus. Cuna cCONpOTHBICHUS TPU JBIKCHUHM Tella B KUIAKOCTH WIM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBHUKECHUS.

Hasnenue. ['unpocraruueckoe nasinenue. Cuna Apxumesna.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKUE MPOLECCHl: MOAIIMIIHUKHN, JABUKECHUE
MCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

Habmronenue nqrkeHus Tea B MHEPIUAIBHBIX M HEMHEPIIMAIBHBIX CUCTEMaX OTCUETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kadyenue nByX NIMIMHIPOB WJIM IIAPOB Pa3HOM MAcChl C OJWHAKOBBIM YCKOPEHHUEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE PAaBHOICUCTBYIONIECH MPUIIOKEHHBIX K TNy CHJI C TIPOU3BEIACHHUEM MACChI TeJa
Ha €r0 YCKOPEHUE B MHEPLUAIBHONW CUCTEME OTCUYETA.

PaBeHCTBO cHJI, BOZHHMKAIOIINX B PE3YJIbTAaTe B3aUMOACHCTBUS TEI.

N3mepenne macce 1o B3auMOJICUCTBHUIO.

HesecomocTs.

Bec Tena nmpu yCKOpEHHOM MOIBEME U MIAJECHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

H3mepeHne paBHOACHCTBYIOIICH CHIT TP IBMKEHUHU OpycKa M0 HAKIOHHOW MIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHHU JBIKEHHUS OpycKa MO HaKJIOHHOM
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

UccnenoBanue 3aBUCHMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

W3ydeHue ABMKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHil OJI0K.
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N3mepenne koddduirieHTa TpeHUs M0 BEITUYHHE YIIIOBOTO KOd(h(dHUIIMEHTa 3aBUCUMOCTH
Fip(N).

HccnenoBanue JBWKEHUS Opycka 1O HAKJIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

W3yuenue nBukeHUs rpys3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teino. [locTynarenbHoe U BpalaTeIbHOE JIBUYKEHUE TBEPIOTO Tea.
MOMEHT Ccuiibl OTHOCUTENBHO OCH BpaieHus. [lmedo cumbl. CioxkeHHe CUil, NPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeyCcTOUIMBOE, Oe3pa3InIHOe pABHOBECHE.

TexHu4yeckne yCTpOMCTBA U TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peléryaTble KOHCTPYKIIMH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOILIETO OCh BPAIICHUS.

KoHcTpynpoBaHue KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO MJI0IA/(b OIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMiynbc MaTepUallbHOW TOYKH, CUCTEMbI MaTepHANIbHbIX TOYeK. L[eHTp macc cuctembl
MaTepHalbHBIX TOYEK. Teopema 0 JBHKEHHUH LIEHTPa Macc.

HMIynbC CUIIbI 1 U3MEHEHHE UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

MoMeHT uMIysnbca MaTepuadbHOM TOYKH. [IpeacraBieHne O COXpaHEHWH MOMEHTA
MMITyJIbCa B IIEHTPAJIbHBIX MOJISX.

Pabora cunpl Ha MalloM W Ha KOHEYHOM INepeMmelleHuH. ['paduueckoe mpencraBieHue
paboTHI CHITBIL.

MOIIHOCTD CHJIBL.

Kunernueckast sHeprus marepuaibHOM TOUKd. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
SHEPTUH MATEPUATILHON TOYKH.

[loTeHumanbHble U HEMOTEHUUANbHBIE cuibl. [loTeHnmanbHas >Heprus. [loTeHnuanbHas
SHEprust ynpyro aepopmMupoBaHHOW NpyXHHbI. [loTeHIMalbHAs 3HEPrHsl Tela B OJHOPOAHOM
rpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprus Tejna B TPaBUTALMOHHOM I0JIE OAHOPOJHOTO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuyeckast CKopocTb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBs13b paOOThl HENOTEHIMATIBHBIX CHJI C M3MEHEHHUEM MEXaHHYECKOH IHEPIUU CHCTEMBbI
TeJ. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPIHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymm 17 UA€albHOM >KUJIKOCTH Kak CJEACTBUE 3aKOHA COXPaHECHHS
MEXaHUYECKON YHEPTUU.

TexHuueckne yCTpONCTBAa M TEXHOJOTHMYECKHUE MPOLIECChI: ABUKEHHE PAKET, BOIAOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UTypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABIKEHHE.

W3mepeHre MOLHOCTH CHUJIBI.

H3MeHeHne 3Hepruu Tena Mpu COBEPILIEHUU pabOoThI.

B3anMHble npeBpaleHuss KHHETUYECKON U TOTECHIIUAIIbHOW SHEPTUH IIPU IEUCTBUU HA TEIIO
CHUJIBI TSPKECTU U CUJIBI YIIPYTOCTH.
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CoxpaHeHue SHEpruH MpHu CBOOOIHOM Ma/ICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

W3mepenune uMitysbca Tena o TOpMO3HOMY ITYTH.

H3mepeHue cuibl TATH, CKOPOCTU MOJIEIH IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPY YIPYTOM B3aUMOJEHCTBUH.

M3mepeHre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHUS MOTEHI[MAIBHOMN 3HEPTUU IPYKUHBI C pabOTOM CUJIBI TPEHUS.

Onpenenenne pabOThI CHIIBI TPEHUS TP IBUKECHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pazgea 3. MoJsiekyJsipHasi (pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOI MeopUul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJsspHO-KuHeTnueckod Teopun (MKT), ux ombiTHOE
obocnoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABIKEHHS M B3aUMOACHUCTBUS
YacTuIl BemecTBa. Moenu CTpOoeHUs Ta30B, JKUIKOCTEH U TBEPABIX TEJ U 00BICHEHUE CBONCTB
BElIECTBA HAa OCHOBE 3TUX Mojenedl. Macca u pasmepbl Mojekysn (atomoB). KomuuectBo
BewectBa. [locTostHaas ABoraapo.

TermmoBoe paBHoBecue. TemmnepaTypa um crocoObl e€ m3mepenus. lllkama temmepatyp
Lenbcus.

Monenb u1eanbHOro ra3a B MOJEKYJISIPHO-KUHETUUECKON TEOpUHU: YaCTULIBI T'a3a IBUKYTCA
XA0THUYECKHU U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MenaeneeBa—Kianelipona. AOCONIOTHAsS TeMmIeparypa
(wkanma temmeparyp KensBuna). 3akon Jlamprona. M3omporecchl B HOealbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

CBs13b MEXy TaBJICHUEM U CPEIHEN KUHETUYECKOM S3HEPIHel MOCTYaTeNbHOIO TEMJIOBOIO
JIBIDKEHUS MOJIEKYJT MJI€aJIbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KUHETHUECKON TEOPUH
UJICATHHOTO Ta3a).

CBs3bp  aOCOJIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMMUYECKOW CHUCTEMBI CO  CpeiHei
KMHETUYECKOW dHEPruel MOCTyNaTeNbHOIO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKUE MPOLECChl: TepMOMETp, Oapomerp,
IOJIy4YeHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTHUI] BEIIECTBA.

Mozens OpOyHOBCKOTO JBUXKEHUSI.

Buneoponuk ¢ 3anuchio peanbHOro OpOyHOBCKOTO JIBHKEHUS.

Juddyzus xxuakoctet.

Mopens onbita LlTepHa.

[TputsxeHue MOJIEKyII.

Monenu KpucTasIn4ecKuX peméToK.

Habmionenue u nccienoBaHue U30MpPOIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue mporecca ycTaHOBIEHHS TEIUIOBOTO PaBHOBECHS P TEMJIO0OMEHE MEX1y
ropst4eil ¥ X0JIOJHON BOJOM.

N3yueHne WU30TEpMHUYECKOro Tpolecca (PEeKOMEHJIOBAHO HCIHOIb30BaHUE HH(POBOI
nabopaTopun).

M3yuyenue n30X0pHOro Ipolecca.

N3ydenue nzobapHoOro npoiecca.

ITpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.
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Tepmoannamuueckas (T/l) cucrema. 3aanne BHEIIHUX YCIOBUN AJ1 TEPMOIMHAMUYECKON
cuctembl. BHemmHue n BHyTpeHHHE napaMeTpbl. [lapamMeTpsl TepMOIMHAMUYECKOW CUCTEMBI KaK
CpeIHUE 3HAYCHUS BEJIMUYMH, ONMCHIBAIOLINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Havano tepMoanHamMuki. CaMONpOU3BONIbHAS Pellakcalus TEPMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PAaBHOBECHUIO.

Mogens wuzneanbHOro rasa B TEPMOAMHAMHMKE — CHCTEMa YPAaBHEHHMW: YpaBHEHHE
MenneneeBa—Knanelipona ¥ BbIpaKE€HUE [UIsl BHYTPEHHEH 3HEPrUU. Y CIOBHUS IPUMEHUMOCTH
9TOM MOJENH: HHU3KAasg KOHLICHTpAalMs 4YacTHL, BBICOKME TEMIEpaTypbl. Belpaxenue mis
BHYTPEHHEHN 3HEPTUU OJIHOATOMHOT'O M/I€aIbHOIO Irasa.

KBasucratnuecknue u HECTaTUYECKUE MTPOLIECCHI.

OnemenTapHas paboTa B TepMoJIuHaMuKe. Berancienue paboThl o rpaduky rnporecca Ha
pV-nuarpamme.

Tennonepenaya Kak Croco0 HM3MEHEHHUS BHYTPEHHEH SHEpruud TepMOIUHAMUYECKON
cucTeMsl 6e3 coBeplieHus: padoTel. KOHBEKIMS, TEMI0NPOBOIHOCTD, U3ITyYEHHUE.

KomnuectBo TemnoTel. TemwoéMKOCTh Tena. YIenbHas W MOJSpPHAA TEIIOEMKOCTH
BeulecTBa. YpaBHeHHEe Maiiepa. YenbHas TeIuloTa CropaHus TOILUIMBA. Pacuér konuuecTsa
TEIUIOTHI NpH Terutonepenayde. [lonstue o6 annadaTHOM mporecce.

I[TepBblii 3aKk0H TepMOAMHAMUKU. BHyTpeHHsaAs sneprus. KonuuecTBo TemoTsl 1 paboTa Kak
Mepbl U3MEHEHUS! BHYTPEHHEN SHEPTUU TEPMOJAUHAMUYECKOU CUCTEMBI.

Bropoil 3akoH TEpMOJMHAMUKHM JJI PABHOBECHBIX IIPOLIECCOB: 4Yepe3 3aJaHHOe
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMHUYECKONW CHUCTEMBbl INPOXOJUT EIUHCTBEHHAsl aauadara.
AOGconoTHas TeMIieparypa.

Bropoii 3ak0H TepMOAMHAMUKH /JIi HEPABHOBECHBIX MPOIIECCOB: HEBO3MOYKHO IEpPENaTh
TEIUIOTy OT 0ojiee XONOJHOTO Tena K Oonee Harperomy 0e3 kommencauuu (Kmaysumyc).
HeoOpaTtumocTs IpUpOIHBIX IPOLECCOB.

[Ipunnune! aeiictBus Temnosbix MamuH. KITI.

MaxkcumansHoe 3Hauenue KII1/. [{ukn Kapho.

OKOJIOTUYECKHUE ACIIEKTHI MCIOJIb30BAaHUS TEIUIOBBIX ABUTareineil. TemnoBoe 3arps3HeHHe
OKPYKAaIOIEeH Cpebl.

TexHnueckue yCcTpoNCTBa M TEXHOJIOTMYECKHE IMPOLECCHI: XOIOAWIBHUK, KOHIAUIMOHED,
IU3EIbHBIH W KapOIOpaTOpPHBIM JBUraTenu, mapoBas TypOWHA, NOJYyYEHUE CBEPXHU3KHX
TEMIEPATYpP, YTWIN3ALHA «TEIUIOBBIX» OTXOJOB C HCIOJb30BAaHMEM TEIUIOBOIO HAcCOCa,
yTUIIU3aLKsg OMOOPraHNYECKOI0 TOIIMBA AJIsl BBIPAOOTKH «TEIIOBOW U 3JIE€KTPOIHEPTUH.

Hemoncmpayuu.

W3meHeHne TemnepaTypsl IpH a1nadaTHYeCcKOM paclIupeHUH.

Bo3nyniHoe orauso.

CpaBHEeHHE yJETbHBIX TEMJIOEMKOCTEH BEIIECTB.

CriocoObI U3MEHEHUS BHYTPEHHEH YHEpIrUu.

HccnenoBanue aguabaTHOTo npoiiecca.

KoMmnproTepHbI€ MOJENN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

W3mepenne yaenbHON TeIII0OEMKOCTH.

HccnenoBanue npoiiecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aanabaTHOro mporecca.

W3ydeHne B3aMMOCBS3M SHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJIEHCTBUS M TEMIIEpaTypbl
KHIIEHUS KUIKOCTEN.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoovl.

[TapooOpa3zoBanue u KoHAeHcanus. lcmapeHne u KureHue. YJenpHas Temsiora
napooOpa3zoBaHusl.
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Hacobimennsle W HeHachlllleHHbIE mapbl. KadecTBeHHass 3aBUCHUMOCTb IIJIOTHOCTH M
JABJICHMsI HACBIIIEHHOTO Mapa OT TeMIEepaTyphbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS B )KUIKOCTH.

BnaxxnocTts Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIaXKHOCTb.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHH30TPOIUS CBOWCTB KPUCTAJLIOB.
[TnaBnenue u kpuctauMzanus. Y aelbHas TerioTa miaasienus. Cyomumanusi.

Hedopmaruu tBEpHoro tena. Pactsokenme u cxartwe. Cosur. Moayns FOnra. Tlpenen
yrnpyrux aedopmanuii.

TemioBoE pacuIMpeHne KUAKOCTEH W TBEPABIX TN, 00BEMHOE U JIMHEHHOE pacIIUpeHUE.
AHTrapMOHHM3M TEIJIOBBIX KOJIEOAHUI YacTUIl BEIIECTBA KaK MPUYMHA TEIIOBOTO PACIIUPEHUS Tell
(Ha KaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B (Pa3zoBbIX Mepexoax.

YpaBHEHHE TEIUIOBOTO OanaHca.

[ToBepxHocTHOE HaTsKkeHUe. KoadduiueHT moBepXHOCTHOrO HaTshkeHUs. KanunspHbie
saBJieHUd. [aBieHue noJ MCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHuueckue ycTpoMCTBA M TEXHOJOTMYECKHE IMPOLECCH: KUAKUE KPUCTAJIbI,
COBPEMEHHBIE MaTEPUAJIbL.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenne. Kunenue npu nOHUKEHHOM JIaBICHUU.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OIBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CmauuBanue.

Kanumnspaele siBneHus.

Moieny HEeHBIOTOHOBCKOM KHUAKOCTH.

Croco0Ob1 U3MEpeHHs BIAKHOCTH.

HccnenoBanue HarpeBaHus M MIIABJICHUS KPUCTAITMYECKOTO BELIECTBA.

Bunel nedpopmanuii.

HaGnronenue mManbix qegopmanuii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3y4eHne 3aKOHOMEPHOCTEN NCIIAPEHUS] JKUIAKOCTEH.

N3mepenne yaenbHON TEIUIOTHI IJIaBIEHUS JIbJA.

N3y4eHne CBOMCTB HACBIIIEHHBIX IapOB.

N3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OILIEHKA MacChl IAPOB B IIOMEIICHHUH.

N3mepenue ko3¢ puienTa NoBepXHOCTHOIO HATSKEHHUS.

Nzmepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTHU JieopMallii Pe3HHOBOTO 00paslia OT MPUIIOKEHHON K HEMY
CUJIBI.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. dnexmpuueckoe none.

OnexTpuzauus Tea U €€ MposBIEHUA. DJIEKTPUYECKUM 3apsn. [IBa BHIa 3JIEKTPUYECKHUX
3apA0B. [IpOBOTHUKH, TUANEKTPUKH U TOITYIPOBOIHUKH. DJIEMEHTAPHBIN JJIEKTPUIECKUH 3aps .
3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsia.

B3aunmoneiictBue 3apsanoB. Toueunsie 3apsaapl. 3akoH KyioHa.

Onekrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHE 3apsi/bl.

Hanpsokénnocts  snektpudeckoro moss. [IpoOubiit 3apsin. Jlunum HanpskéHHOCTH
ANIeKTprudecKoro nosst. OAHOPOJHOE AEKTPUUECKOE MOJIE.

[ToTeHMaIbHOCTh AMEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHHE.
IToreHunanbHast SHEPrUs 3aps/1a B MEKTPOCTaTUUECKOM ToJie. [loTeHIman 31eKTpocTaTH4eCcKOro
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nona. CBs3b HaHpﬂ)KéHHOCTI/I IMoJIst U Pa3HOCTHU NMOTCHIHUAIIOB JISI SJICKTPOCTATUYCCKOI'O IMOJIA
(KaK OJHOPOIAHOTO, TaK M HEOJHOPOIHOTO).

[IpuHIUIT CYyePIIO3UIINH SIEKTPUUECKHUX TTOJICH.

[Tone ToueuyHoro 3apsiga. Ilone paBHOMepHO 3apsbkeHHOU cdepbl. Ilone paBHOMEpPHO
3apspkeHHOro 1o oO0BEMy mapa. Ilome paBHOMEpHO 3apsHKEHHOW OECKOHEYHOW IUIOCKOCTH.
KapTtuns! muHui HanpsKEHHOCTH ATUX TMOJIEH M SKBUIOTEHIIUAIBHBIX TOBEPXHOCTEH.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JI€. Y CIOBUE PABHOBECHS 3apsJIOB.

JIMdIIeKTPUKY B DJIEKTPOCTaTUYECKOM TToJie. J{uanekTpuyeckas IpoOHUIIaeMOCTh BEIIECTBA.

KonpneHncarop. ONeKTpOoEMKOCTh  KOHJEHCATopa. DONEeKTPOEMKOCTh  IJIOCKOIO
KOHJIeHcaTopa.

[TapannensHoe  coequHeHHME — KOHAeHcaropoB.  IlociemoBaTenbHOE — COEOMHEHUE
KOHJIEHCAaTOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

JIBrKeHMe 3apsyKEHHON 4acTULbl B OAHOPOJHOM IEKTPUYECKOM IIOJIE.

TexHuuyeckue yCTpONCTBA M TEXHOJOTHYECKHE IPOLIECCHI: 3JIEKTPOCKON, 3JIEKTPOMETD,
3JIEKTpOCTaTUYECKasl 3alllUTa, 3a3eMJICHHUE IEKTPOIpUOOPOB, KOHIEHCATOPHI, reHepaTop Ban e
['paada.

Hemoncmpayuu.

Y CeTpoCTBO M MPUHLAI JEHCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3apyKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJI€ IBYX 3aPSKEHHBIX IJIACTHH.

Mogens 3nekTpoctaTuueckoro reueparopa (Bau ae I'paada).

IIpOBOTHHUKY B JIEKTPUYECKOM II0JIE.

DNEeKTpoCcTaTUYECKAasl 3alUTa.

YCTpolcTBO M ACMCTBUE KOHJEHCATOPA IMOCTOSHHOM M IEPEMEHHOW EMKOCTH.

3aBUCHUMOCTB 3JIEKTPOEMKOCTH IVIOCKOI0 KOHJIEHCATOPA OT IUIOIAAH IIIACTHH, PACCTOSHHUS
MEXy HUMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus MMEKTPUUYECKOTO OIS 3apsyKEHHOTO KOHIEHCATOPA.

3apsiaka U pa3psiika KOHAEHCaTopa 4epe3 pe3sucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

OrneHka cul B3auMOJICHCTBUS 3apsHKEHHBIX Te.

HaGnronenue npeBpalieHus: 3HEpruu 3apsKeHHOr0 KOHAEHCATOPa B SHEPTUI0 U3ITy4EHUS
CBETOJINO/1A.

N3y4yeHne npoTekaHus TOKa B LIETIH, COJEPKalel KOHEHCAToP.

Pacnipenenennie pasHOCTM TOTEHUHMANOB (HANpsDKEHHWs]) MpPU  OCIEA0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiaa KOHIEHCATOPa Yepe3 Pe3ucTop.

Tema 2. Ilocmoannwlil 3neKmpuyecKuil mox.

Cwita Toka. [IoCTOSIHHBIN TOK.

VYcnoBusa CylecTBOBaHHS IOCTOSIHHOTO AJIEKTPUYECKOrO TOKa. VICTOYHMKM TOKa.
Hanpsixenne U n O/IC &.

3akoH OMa AJ1s1 yyacTKa LEMnH.

DNEKTPUUECKOe CONPOTUBICHNUE. 3aBUCHUMOCTb COIPOTUBIICHUS OJTHOPOJAHOTO MPOBOIHUKA
OT €ro JUIMHBI U IJIOUIaId NOTIEPEYHOT0 CEUEHUs. Y I€IbHOE CONPOTUBIIEHUE BEILIECTBA.

[TocnenoBarenbHOE, NapauIeIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX MeKTprueckux nenei. [Ipasuina Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIHOCTB 3JIEKTPUUECKOTO TOKA. TemIoBasi MOLHOCTD, BbIEIAEMAas HA PE3UCTOPE.

O/1C 1 BHyTpeHHee CONPOTUBICHHE UCTOYHHUKA TOKa. 3aKkoH OMa JiIsl MOJIHOM (3aMKHYTOM)
AIIEKTpUYECKON Lienu. MOIIHOCTh HCTOUYHMKA TOKa. KopoTkoe 3aMbIkaHueE.

Konzaencarop B 1ienu NoCTOSHHOIO TOKA.
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TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCH: aMIEpPMETpP, BOJIBTMETP,
peocTar, CYETUHK AIEKTPUIECKON SJHEPTIUH.

Hemoncmpayuu.

W3mepenne cuiibl TOKa U HaPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUS Ui PE3UCTOPA, JIAMIIBI
HaKaJINBaHUs U CBETOIHOJA.

3aBUCUMOCTh CONPOTUBIICHUS IIWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHraa.

WccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COITPOTUBJICHUS TP MMOCTOSTHHOM HaIPSKEHUH.

[Ipamoe u3zmepenune DJIC. KopoTkoe 3ambikaHHe TajlbBaHUYECKOTO 3JIEMEHTa M OIlEHKa
BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0ObI coeTMHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEX/Ty MOJIOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B
LEIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, nPAKmMuKym.

HccenenoBanue CMEIIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenune yaenbHOTro COMPOTUBIICHUS TPOBOTHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIPSDKEHUS U1 JIaMITbl HAKAJIMBAHUSA.

VYBenuueHue mpejenia u3MEepeHust amrnepMeTpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHYTpEHHETO CONPOTUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanue 3apucumoct IJC raibBaHUYECKOTO JIEMEHTa OT BPEMEHH MPU KOPOTKOM
3aMbIKaHUU.

WccnenoBanue pa3HOCTH MOTEHIIMATIOB MEX/TY MOJIOCAMH HCTOYHUKA TOKA OT CHJIBI TOKA B
LEIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIIHOCTH MCTOYHHKA TOKA OT CHUJIBI TOKA.

Tema 3. Toku 6 paznuunpix cpeoax.

DneKTpuueckasi MPOBOAUMOCTh PA3IMYHBIX BEHIECTB. OJEKTPOHHAS MPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXmpoBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomympoBoHuku. CoOOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IMOJYIPOBOTHUKOB.
CsaoticTBa p—n-niepexoaa. [lonynpoBoHUKOBBIE TPHUOOPHI.

DNIEKTPUUECKHI TOK B 3JEKTPOJIUTAX. DJIEKTPOIUTHYECKAS JUCCOLUALUS. DIEKTPOIIU3.
3akonbl dapajes A 3AEKTPOIIN3a.

OnekTpuueckuii TOK B razax. CaMOCTOSITENBHBIM M HECAMOCTOSITENIbHBIN pa3psi.
Pa3znuuHble TUIIBI CaMOCTOSATENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHu4yecKkne yYCTPONCTBA M TMPAKTUYECKOE NPUMEHEHHUE: Ta30pa3psaHbie JIAMIIHI,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJYIPOBOJHUKOBBIE MPHUOOPHI: THUOMA, TPaH3UCTOP, (OTOAUOM,
CBETOAMOJ, TalbBaHWKa, paQUHUPOBAHWE MW, BBIIJIABKA QJIIOMUHUS, DJIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

3akoHsl 2nekTposinza dapanest.

W ckpoBo# pa3psaa 1 NPOBOAMMOCTh BO3yXa.

CpaBHeHHME TPOBOJUMOCTH METAIIJIOB U MOJYIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOIMMOCTH JHO/1A.

Yuenuueckuii skcnepumenm, nabopamopusvie pabomot, npaKmuKym.

HabGnronenue anexrponusa.

N3mepenue 3apsiaa 0JHOBAJICHTHOTO HOHA.

HccenenoBanue 3aBUCUMOCTH COITPOTHUBIIEHUS TEPMOPE3ZUCTOPA OT TEMIIEPATYPHI.
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CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUO/A.

Du3nYeCKUl MPAKTHKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C MCIOJIb30BAaHUEM aHAJOTOBBIX U HU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCUTEIIbHBIC  TOTPEIIHOCTH  HM3MepeHui  ¢usmueckux BenuuwH. OIlEHKa TPaHUI]
MOTPEIIHOCTEH.

[TpoBeneHNEe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUI 3aBUCUMOCTEH (PU3NYCCKUX BETTUYHH,
MIPOBEpKa MPEAI0KEHHBIX TMIOTE3 (BBIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKHX pa3fenax
«YYeHUYECKHI IKCTIEPUMEHT, 1a00paTOPHBIC PAOOTHI, TPAKTHKYM) ).

MexknpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 10 kiacce OCyIIECTBISIETCS C yIETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBfA3€H C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesrcnpeomemnule noHAmMUA, CEA3AHHBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUecKas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
SKCHEPUMEHT, MOJEIUPOBAHUE, MOJEIb, U3MEPEHUE, IOTPEIIHOCTH U3MEPEHUI, U3MEPUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: pelnieHue cucTeMbl ypaBHeHuid. JluneliHas ¢yHkums, mnapadona,
runepOoia, ux rpaduKu U CBOMCTBA. TpuroHomeTpudecknue GyHKIIUN: CHHYC, KOCUHYC, TAHTCHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. BEKTOphl M MX MPOEKUMU Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsi3HEHUE  OKpYXKarolled  cpeabl,  yTUIM3alus
OMOOPraHNYECKOro TOILIUBA JJISl BHIPAOOTKH «TEIIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE Y KaWUISIPHBIC SBJICHUS B IPUPOJIE, IEKTPUUECKUE SBICHUS B )KHUBOM MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MoOJIIpHasi Macca, MoJdy4eHre HaHOMAaTepHUaJIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TN, KUJKOCTEH U
ra3oB, JKUJIKHE KPHUCTAJUIbl, JJIEKTPUUYECKUE CBOWMCTBA METAJUIOB, AJIEKTPOJIUTHUYECKAS
JIUCCOITUAIINS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO37lyXa, BETPBI, 0ApOMETpP, TEPMOMETP.

Texnonozua: npeodpa3oBaHye ABUKEHUN C NCIIOIB30BAHUEM MEXAHU3MOB, YUET CYXOro U
JKUAKOTO TPEHHsT B TEXHUKE, CTaTHUYECKWE KOHCTPYKIHMH (KPOHIITEHH, peuiéryaThie
KOHCTPYKIIMH ), UCTIOJH30BaHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TE€XHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHHs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHJIMIIUOHEP, TEXHOJOTUMU TIOJYYCHHS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE
HAaHOMATEepHaAJIOB, M  HAHOTEXHOJOTUM,  DJEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMIIBI, TOTYITPOBOHUKOBBIE MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pasznea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3auMozeiicTBHE NOCTOSHHBIX MAarHUTOB M IMPOBOJHHMKOB C TOKOM. MAarHuTHOE IOJe€.
Bekrop maruuTHOM MHAYKUMU. [IpUHIMI Cylieprio3uMy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHOM
UHAYKILINH.

MarautHoe 1noJjie MPOBOAHMKA C TOKOM (IIPSIMOrO NPOBOJHHUKA, KATYIIKHM M KPYroBOI'O
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, e€ HanpaBJIEHUE U MOAYJIb.

Cwia Jlopenna, e€ HampaBlieHWEe W MOJyJb. JIBHKEHHE 3apsHKEHHOW 4YacTHUIIbI B
OJIHOPOJAHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

MaruutHoe none B Beniectse. GeppoMarHeTHKH, napa- 1 JMaMarHeTUKH.
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TexHu4ecKkue YCTpPOMCTBA W TEXHOJOTMYECKHUE MPOLECCH: MPUMEHEHHE MOCTOSHHBIX
MarHuTOB, JJICKTPOMarHWUTOB, TECTEP-MYJIbTUMETDP, SJIEKTPOABUTATENb SKOOH, yCKOpUTENTH
AJIEMEHTApHbBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nWHMIA WHAYKIMA MAarHATHOTO TIONS TIOJOCOBOTO U IOJKOBOOOPA3HOTO
MOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHUNA MarHUTHOM HWHIYKUMU TOJS JUIMHHOTO TIPSIMOTO TMPOBOJHUKA U
3aMKHYTOT'0 KOJBIIEBOTO MPOBOJHUKA, KATYIIIKH C TOKOM.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

Hab6nronenue ABMKEHUS MydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIC.

[IpuHuUI AEHCTBUS 3IEKTPOU3IMEPUTEIHHOTO MPUOOPa MArHUTODIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanne MarHuTHOTO TIOJISI TIOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTUKOB.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Amrepa.

N3yuenune 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

OrnpeneneHre MAarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBneHue snexkTpoMarHUTHOM MHAYKUUU. [loTOk BekTOpa MarHuTHOM MHAYKIuU. D/(C
MHAYKIMU. 3aKOH JIeKTpoMarHuTHo! nHaykuuu @apanes. Buxpesoe anexrpuueckoe nose. Toku
Ddyko.

OJ1C uHAYKIIMY B TPOBOJHUKE, IBIKYIIIEMCS B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymka WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. J[C caMOMHAYKIINH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHU4YeCKHEe yCTPOMCTBA M TEXHOJIOTHYECKHE MTPOIIECCHI: MHAYKITHOHHAS TI€Ub, COJICHOUI,
3allIMTa OT JIEKTPU3ALUU TEN MPU ABUKEHUU B MATHUTHOM T0JI€ 3EMIIU.

Hemoncmpayuu.

Habmtoienue siBieHUs 31€KTPOMArHUTHOM WHIYKITHH.

UccnenoBanue 3apucumoctu 3 J]C HHAYKIIUU OT CKOPOCTH M3MEHEHHSI MArHUTHOTO TTOTOKA.

IIpaBuno Jlenna.

[Tanenne MmarauTa B aJIIOMUHUAEBON (MEHOW) TpyOe.

SIBneHre caMOMHIYKIUH.

Uccnenosanue 3aBucumocty IJIC caMOMHIYKIIUK OT CKOPOCTH M3MEHEHHSI CHJIBI TOKA B
11(S1178

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaslt, npaKmuKym.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Ornpenenenne MHIYKIIMA BUXPEBOTO MATHUTHOTO TIOJIS.

HccnenoBanue siBI€HUS CAMOMHIAYKIUU.

CoOopka MojieNH AIEKTPOMArHUTHOTO TeHEpaTopa.

Pa3nen 5. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Koneb6arenbnas cucrema. CBOOOIHBIE KOICOaHMS.

'apmonnueckne  KoJeOaHUsI. Kunematnueckoe ¥ JUHAMHYECKOE  OIIMCAHHUE.
DHepreTUYecKoe OnucaHue (3aKOH COXpaHEHUsI MEXaHUUYECKOW SHEepTrun ). BbIBOI TMHAMUYECKOTO
OTIMCaHUsI TAPMOHUYECKHUX KOJICOAHUH M3 UX SHEPTeTHUYECKOTO M KWHEMAaTUUECKOTO OMMCaHUS.
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Amrutyna u ¢asa konebanuil. CBsS3b aMIUTUTYIbI KOJEOAHUN MCXOMHOW BEIMYUHBI C
aMIUIUTYIaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHUS.

[lepuon u yacrora konebanuii. Ileprnoa Mabix cBOOOAHBIX KOJIEOAHHI MaTEMATHYECKOTO
MmasiTHUKa. [leproa cBoOGOAHBIX KONeOaHUN TPYKMHHOTO MasiTHUKA.

[TonsiTHe 0 3aTyxaromux KonebaHusx. BoiHyxeHusie koieOanus. Pezonanc. Pezonanchas
KpuBas. BiusHue 3aryxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKUE IPOLIECCHI: METPOHOM, Yachl, KayellH,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTeIbHOr0 ABMKCHHUS.

Habumronenne HE3aBUCHMOCTH II€PHOJIa MaJIbIX KOJIe0aHUI rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxaromux KojaeOaHui U 3aBUCUMOCTH MEePHOJa CBOOOTHBIX KoJeOaHUun
OT CONPOTHUBJICHUS.

HccnenoBanune konebaHWil Tpy3a HAa MAaCCUBHOM IMpPYXHHE C IIeNbI0 (OPMUPOBAHUS
NpeCTaBICHUN 00 HIeaTbHON MOJICNTU MPYKHHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KoieOaHusX rpy3a Ha MpYyKHUHE.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

Habmronenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJIeOaHUN HUTSHOTO U IPY>KUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JIBI)KEHUS Teja B X0Z€ KoJeOaHU Ha yIIPYyroM IoABece.

W3ydeHue ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaONINX KOIeOaHui.

HccnenoBanne BEIHYKCHHBIX KOJICOAHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbuplii  KOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KoJIeOaHUST B HUJI€ATHHOM
konebatenbHOM KOHType. ®Dopmyna Tomcona. CBs3b aMIUIUTYABl 3apsja KOHAEHcaTopa C
aMIUIUTY/I0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUH B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxamoiue 3JeKTPOMarHuTHble Koyie0aHWs. BBIHYXIEHHBIE 3JIEKTPOMAarHUTHBIE
KoJie0aHusl.

[lepemeHHbII TOK. MOIIHOCTH NEPEMEHHOTO0 TOKa. AMIUIUTYJHOE U JIEHCTBYIOIEE
3HAUEHUE CUJIBI TOKA M HAMPSKEHHS TPU pa3IndHOi popMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHH.

CunycouganbHbld IEPEMEHHBIN TOK. Pe3uCcTOp, KOHJIEHCATOP M KaTyIlIKa WHIYKTUBHOCTH
B LIENIH CHHYCOMIAJIBHOIO NTEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHU.

Wneanbublii Tpanchopmarop. IIponsBonacTBo, mepenada U noTpeOiIeHue IEKTPUIECKOM
SHEPIHH.

OKOJIOTUYECKUE PHUCKHU IIPU IMPOU3BOJCTBE 3JEKTpodHEpruu. KynbTypa ucnoiab3oBaHuUs
AJIEKTPOIHEPTUU B MOBCEAHEBHOM )KU3HH.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKUE TIPOLIECCHI: 3JIEKTPUUYECKUNH 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JINHUU 3JIeKTporiepeiay.

Hemoncmpayuu.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

3aBHCHMOCTh YaCTOTHI CBOOOIHBIX KOJI€OaHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuorpaMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop HE3aTyXaIIKUX IEKTPOMArHUTHBIX KOJIeOaHUH.

Mojienb 37€KTpOMarHUTHOTO TeHepaTopa.

BreinyXIeHHBIC CHHYCOHIaTbHBIC KOJIeOaHusI.

Pe3ucrop, karyika HHAYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOT0 TOKA.
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Pe3onaHc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KaTyIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOpA.

YCTpONCTBO M IPUHIIUIL ACUCTBUS TpaHCcPopMaTopa.

Monenb TUHUY dIIEKTPOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Uzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEN0BAaTEIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTYyILKY U PE3UCTOP.

HaburoieHne 351eKTpOMarHuTHOIO PE30HAHCA.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbsLE 60JIHbL.

MexaHuyeckue BOJIHBI, YCIOBUS HX pachpocTpaHeHus. [lomepedynble u mpoAoObHBIE
BosIHBI. Ilepuon, ckopocTe pacnpocTpaHeHUs U AjduHa BOJIHBL. CBOICTBA MEXaHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HHTepPepeHIus U TudpaKius.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arpsi3sHEHHE OKPYKAIOIICH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3JIy4EHHUsS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpHUEHTAIM BEKTOPOB B JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJIH: OTPaXKEHHE, [PEIOMJIEHHME, IOJISIpU3aLNs,
uHTephepeHIus U TudpaKiius.

[[Ikana 351eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHU. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIICH Cpeibl.

TexHuueckue ycTpoicTBa M NMPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHble€ MHCTPYMEHTHI,
panap, paauonpuéMHHK, TeJNeBHU30p, aHTeHHa, TenepoH, CBY-meub, ynabTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpavyuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Konebmomieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUH.

HaOGnronenue oTpakeHus ¥ MpeJoMIICHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiud MEXaHUUECKUX BOJIH.

AKYCTHYECKHI1 pE30HaHC.

CBolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOM M YacTOTOH
Kosie0aHui.

HccnenoBanne  CBOWCTB — JJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPAKE€HUE, TPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

OO6HapyxeHue HH(PpaKpacHOTo U YIbTPa(hHUOIETOBOIO U3ITy4EHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonuHEeHOE pacnpocTpaHEHHE CBeTa B OJAHOpoAHOM cpene. Jlyd cera. ToueuHslit
HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHBI OTpaxkeHHs cBeTa. [locTpoeHue n300pakeHUH B IJIOCKOM
3epkaie. Ceprudeckue 3epkaia.

[Ipenomnenne cBera. 3aKkOHBI MpEIOMJICHHUS CBeTa. AOCONIOTHBIM  TOKa3aTesb
npenomiieHuss. OTHOCUTENBHBIM IOKa3aTenab NpenoMieHUs. IocTOSHCTBO 4acTOTHI CBeTa U
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COOTHOLLIEHHUE JUIMH BOJH IIPU NEPEXOJE MOHOXPOMATHUUYECKOTO CBETA YEpE3 IPaHMIly paszeia
JBYX ONITHYECKUX CPEZ.

Xon nyueit B mpusme. ucnepcus ceera. ClioxkHBbINi coctaB Oenoro ceera. L[Ber.

ITostHOE BHyTpeHHEee oTpakeHue. IIpenesbHbIi yroi MoMHOro BHYTPEHHETO OTPAKEHUS.

Cobuparomue M paccewBaromue JuH3bl. ToHkass smH3a. DOKYCHOE pacCTOSHUE U
ONTUYECKas CHUJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOI'O PAaCCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENILHOTO IOKA3aTes IPEIOMIICHUS.

dopmylia TOHKOH JIMH3BL. Y BEJIMYEHHUE, JaBAEMOE JIMH30M.

Xox 1y4a, IpOLEALIEro JIMH3Y IO IPOU3BOJIbHBIM YITIOM K €€ ITIJaBHOM OITHYECKOM OCH.
[Toctpoenne n300pa’keHU TOUKU U OTpE3Ka NPSAMOI B COOMPAIOIUX U PACCEUBAIOLINX JIMH3AX U
UX CUCTEMaX.

Ontuueckue npudopsl. Paspematomnias cnocoOHOCTh. ['1a3 Kak onTUyecKasi CUCTEMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. HWuTepdepenuus cera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HaOJI0IeHNST MAKCHMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHHE OT IBYX KOT'€PEHTHBIX
UCTOYHUKOB. [Ipumeps! Ki1accuueckux UHTEP(HEPEeHLIMOHHBIX CXEM.

Hudpakuus cBera. Jludpakumonnas pemérka. YciaoBue HAOMIOACHUS TIJIABHBIX
MaKCHMMYMOB IIPH [1aICHUY MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKLIMOHHYIO PELIETKY.

ITonsipusanus ceera.

TexHnueckue yCTpONCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
¢doToannapat, MUKPOCKOII, TPOESKIIMOHHBIN arapar, IPOCBETICHUE ONTUKH, BOJJOKOHHAs ONITHKA,
TU(pPaKLUOHHAS pelIETKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue npesioMIIEHUs CBETA.

HaGroeHue nmosiHoOro BHyTpeHHEro OTpaXkeHust. Mojienb CBeTOBO/IA.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB Ye€pPe3 IJIOCKONAPAIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300payKEHUH B JIMH3AX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Habmonenue nntepdepeHnnn cera.

Habumronenre 1BeTOB TOHKUX MJIEHOK.

HaGnronenue nudpakuuu cera.

N3ydeHue AuppakIMOHHON PEIIETKH.

HabGnronenue mudpakiimoOHHOTO CIIEKTPA.

Hab6mronenue qucnepcuu certa.

HaGnronenue nonspusanuu cBeTa.

[TprumeHeHre noaIpOrI0B ISl U3yUEHHUS] MEXaHUYECKUX HaIPsKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

H3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSTHHSI OT BellecTBa (Ha MPUMEPE KHUJIKUX
JIUH3).

N3mepenue pOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIMH3.

[Toryuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tony4yeHnue n3o00paxeHus: B CUCTEME U3 JBYX JIMH3.

KoHncTpyrnpoBanue TeeCKONMYEeCKUX CHCTEM.

Habmonenue nudpaxyun, HHTEpPEpeHIINN U MOJIIPU3ALIUN CBETA.

W3ydeHue nonsipu3aluu CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JUAJIEKTPHKA.

N3yuenne naTephEpeHIINN Ja3epHOro N3IYYEeHUs Ha BYX LIEIAX.

Hab6nronenue aucnepcum.

Habmionenue u uccrienoBanue quQGpakinOHHOTO CIEKTPa.

N3mepenne niMHbI CBETOBOM BOJIHBI.
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[Tonydenue criekTpa U3JIy4eHHs: CBETOAMOAA IPU MOMOIIHU AU(PAKIIHOHHON PEHIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCUTEILHOCTH.

I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanibHOM TEOpUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBain.  IIpeoOpasoBanusi  Jlopenua.  YcioBue
NPUYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHME BPEMEHU U COKpaIEHUE
JUIMHBI.

OHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

TexHu4eckne ycTpOCTBA M TEXHOJOTMYECKHE IPOLECChl: CIYTHUKOBBIE NPUEMHHUKH,
YCKOPUTENHN 3apsSKEHHBIX YACTHLI.

Y4eHUYeCKui IKCIIEPUMEHT, JIabopaTOpHbIE PA0OTHI, IPAKTUKYM.

Omnpeznenenne UMITYJIbCAa U YHEPTUU PEISATUBUCTCKUX 4acTull (o ¢ororpadusM TpeKos
3apsKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKynapHuo-60i1no80il 0yaiusm.

PaBHOBecHOE TeTUIOBOE W3NMydeHHE (M3IydeHHE aOCONIOTHO UYEPHOro Tela). 3aKOH
cMerieHus Buna. ' unoresa [lnanka o kBaHrax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddext. Onpitel A. I'. CroneroBa. 3akoHsl poTodrddexra. YpaBuenue DiiHIITEIHA
s porodddexra. «Kpacnas rpanuna» Gororddexra.

JlaBneHue cBeTa (B 4YAaCTHOCTH, JaBJIGHWE CBeTa Ha aOCONIIOTHO TMOTJIOMIAIOIYI0 U
a0COJIIOTHO OTpakarolyto nmoBepxHocTh). OnbiTel [1. H. JleGenena.

BosHoBbie cBoiicTBa yactull. Bonubl ae bpoins. Jlnuna BonHbl e bpoiins u pazmepsl
00J1aCTH JTOKATM3aIMH ABIDKYIIEcs yacTulbl. KopmyckynsipHO-BOTHOBOM AyanusM. Judpakuus
AJIEKTPOHOB HA KPUCTAJUIAX.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHus HeonpenenéHnocTe ['eitzendepra.

TexHuueckue ycTpoicTBa M TEXHOJIOTMYECKHUE MPOIECCHl: CIIEKTPOMETP, (OTORIIEMEHT,
doTonaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBETOANO/I.

Hemoncmpavyuu.

®doTor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoToaddexra.

HccnenoBaHue 3aBUCUMOCTH COITPOTHUBIIEHHUS MOJIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroanos.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHoi [Inanka Ha ocHOBe uccnenoBanus GoTorddexra.

HccnenoBanue 3aBUCMMOCTH CHIIbI TOKA YepE3 CBETOINO/ OT HaIPSHKEHHUS.

Tema 2. @usuxka amoma.

OnbITHI IO UCCIIEIOBAHUIO CTpoeHus aToMa. [lnanerapuas moaens atoma Pesepdopaa.

[Toctynatsl bopa. M3ny4yenue u morsomieHne (GOTOHOB NPH MEPEXOoJe aToMa € OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CeKTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.

CrnioHTaHHOE U BBIHYXKJIEHHOE H3llyueHue ceta. Jlazep.

TexHuueckne yCTpOHCTBA U TEXHOJIOTMUYECKHME IIPOLECCHI: CHEKTPAJIbHBIN aHaIu3
(cTieKTpOCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnenb onbiTa Pezepdopaa.

Habnronenne muHEeHYaThIX CIIEKTPOB.

YCTpolcTBO M ACCTBHE CUETUMKA HOHU3UPYIOIIUX YACTHII.
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Omnpenenenue JUIMHBI BOJIHBI Ja3€PHOTO U3IYYEHMUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKkmuKym.

Hablntonenue nuneiyaToro crexkTpa.

HccnenoBanue CreKTpa pa3peKEHHOr0 aTOMapHOIO BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
Punbepra.

Tema 3. Duzuka amomHo20 A0PA U INEMEHMAPHBIX YACHUY,

Hyxnonnas monens anpa I'eiisendepra—lMBanenko. 3apsn sapa. MaccoBoe 4uciio sjpa.
N3otomsl.

PagnoaktuBHOCTB. Alnb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3IIy4EHHUE.

3aKOH paJuOaKTHBHOIO pacnaia. PaavoakTuBHblE wH30TONbl B mpupone. CBoilicTBa
VMOHM3UPYIOLIETO U3JIy4eHHs. BiusHue pagroakTHBHOCTH HA KUBbIE OpraHu3Mbl. ECTECTBEHHBIN
¢don m3nydenus. Jlozumerpus.

OHeprus cBs3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

SAnepubie peaknuu. Jlemenwne wu cuHTe3 sAep. SpepHele peaktopbl. [IpoGiemsbr
YIPaBIAEMOr0 TEPMOSACPHOIO CHHTE3a. OKOJIOIMYECKHME AaCIEKTbl pPa3BUTUSA  sIEPHOU
SHEPreTUKHU.

MeToapl perucTpalny U UCCIEA0BaHUS AIEMEHTAPHbIX YaCTHII.

@yHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapuoHbl, Me30HBI U JenToHBI. [IpencraBinenue o
CranpaprtHoil Mogenu. KBapk-TritooHHast MOJEINb apOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIUsL.

EnuncTBO u3nueckoil KapTUHBI MUpA.

TexHu4eckue yCTpOHWCTBA U TEXHOJIOTMYECKUE MPOLECCHl: JO3UMETP, Kamepa Buibcona,
SJICpHBIA  PEaKToOp, TEPMOSIIEPHBbIM peakTop, aromMHas OomO0a, MarHUTHO-pE30HaHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKmuKym.

HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3yuenue nornomenus 6eTa-4acTUI] ATFOMUHUEM.

Pa3nes 8. DieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Oransl pa3BuTUs actpoHomui. [IpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAYECHHE aCTPOHOMHUHU.
[TprMeHUMOCTb 3aKOHOB (PU3UKH U1 OOBSICHEHUS IPUPOJIbI KOCMUUYECKUX OOBEKTOB.

MeTtonbl  acTpoHOMHYECKHX uccieqoBaHui. COBpEMEHHbIE ONTUYECKHUE TEJIECKOIIbI,
pauoTeNecKonbl, BHEaTMOC(hEpHasi aCTPOHOMHUSI.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABH>KEHUE.

Conneunas cucrema.

Comnne. ConHeunast akTHBHOCTh. McTounuk sHepruu ComHIla v 3BE3/1.

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKHU. /lnarpaMmma «CreKTpajIbHbII KJIaCC — CBETUMOCTB».
3BE3/1bI TNIABHOW MOCIEN0BATEIIBHOCTH. 3ABUCUMOCTD «Macca — CBETUMOCTB» JUIS 3BE3/1 TJIABHOU
NOCJIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUSA O
MPOUCXO0XKAEHUU 1 3BOoIMU CoJIHIIA U 3BE3]1. DTalbl )KU3HU 3BE3 /.

Mineunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumbt
rayiakTuk. PannoranakTiuku u kBazapsl. YEpHbBIE ABIPHI B siIpax rajakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6na. Paz6eranue ramaktuk. Teopus
bonsmioro B3peiBa. PennkroBoe n3nyyeHue.

MacmtaOHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

Habmroienus 38€31HOr0 He6a HEBOOPYKEHHBIM IJ1a30M C HCIIOJIb30BAHUEM KOMITbIOTEPHBIX
NPUIIOKESHUH 1151 OTIPE/ICIICHUS MTOJIOKEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE
cosBe3usl CeBepHOro MONyIIapHUs U IPKUE 3BE3 L.
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Habmionenus B Teneckon JIyHbl, 1aHET, TYMAHHOCTEH U 3BE3IHBIX CKOIUICHUH.

Du3nYeCKUl MPAKTHKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C MCIOJIb30BAaHUEM aHAJOTOBBIX U HU(POBBIX
U3MEPUTENIBHBIX NPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (Qu3uueckux BenuyuH. OlLeHKa TpaHull
MOTPEIIHOCTEH.

[TpoBeneHNEe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUI 3aBUCUMOCTEH (PU3NYCCKUX BETTUYHH,
IPOBEpPKa IMPEJUIOKEHHBIX THIoTe3 (BbIOOp M3 padoT, OMMCAHHBIX B TEMAaTHUYECKUX paszzenax
«YYeHNYECKH HKCIIEPUMEHT, JTA00paTOPHBIE paOOTHI, TPAKTHKYM).

Oo6o0maroniee MoOBTOpPeHME.

O6oOmerne W cUCTeMaTH3alMsl  COJIEp)KaHWS — pa3/ieloB  Kypca  «MexaHHKay,
«MonekynspHas (pu3MKa U TEpMOJUHAMUKA», «DJIEKTpoauHaMuKa», «KojgeOaHUs U BOJIHBIY,
«OCHOBBI CHENHMATIBHON TEOPHUH OTHOCUTENBHOCTHY», «KBaHTOBas Qu3nkay, «IIeMEHTHI
aCTPOHOMMHU U acTPOUBUKUY.

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
3THUYECKON chepax JAesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U aCTPOHOMHUH B COBPEMEHHOM
HAyYHOW KapTHHE MHpa, 3HAYCHHE OIMUCATEIILHOM, CHCTEMAaTU3UPYIONIEH, OOBICHUTEIIEHON U
IPOTHOCTUYECKON (QYHKUUH (U3NUECKO TeopuH, poib GU3NUECKON Teopuu B (GOPMHUPOBAHUU
npeCcTaBiIeHu 0 (PU3MYECKON KapTHHE MUPA, MECTO (PM3UIECKON KapTHHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIECHUN O IPUPOJIE.

MexnpeameTrHbie CBA3H.

N3yuenue kypca ¢puszuku yriayonéHHoro ypoBHs B 11 kiacce oCyIIeCTBISIETCS C yUETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesxicnpeomemmnovie nonamus, C6A3aHHbBIE C UFYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
SBJICHUE, HaydHbI (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
JKCIIEPUMEHT, MOJECIMPOBAHNE, MOJIEIb, U3MEPEHUE, IOIPEIIHOCTH U3MEPEHNN, N3MEPUTEIIbHBIE
npubopsl, nudpoBas 1adoparopusi.

Mamemamuka: penieHre cucTeMbl ypaBHeHUH. TpuroHomerpuueckre QyHKIHUU: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BekTOopsl M HX
IPOEKIIMM Ha OCU KOOpAMHAT, CIOKE€HHE BEKTOpOB. [Ipon3Bo/HBIE 37€MEHTAPHBIX (DYHKIIMMA.
[Tpu3Haku mo100us TPEYTOJIbHUKOB, ONpeAeIeHNE IIOMAAN TUNIOCKUX GUTyp U 00bEMa Tell.

buonozua: >nexrpudeckue sIBICHUS B )KUBOW NPUPOJIE, KoJieOaTeabHbIe IBUKEHUS B )KUBOI
MPUPOJE, DKOJOTMYECKHE PUCKH IIPU IIPOU3BOACTBE DJICKTPOIHEPIUH, DJIECKTPOMArHUTHOE
3arpsAI3HEHUE OKPYKAIOUIEH Cpenbl, YJIbTPa3ByKOBas JIMATHOCTUKA B MEIUIIMHE, ONTHYECKHE
ABJICHUS B )KMBOM IPUPOJIE.

Xumua: CTpOEHHWE aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKass CTPYKTypa TBEPIBIX Tel,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

TI'eozpagpua: marnuTHBIE MOJIOCA 3€MIIM, 3aJI€KU MAarHUTHBIX pyl, (POoTOChEMKA 3eMHOI
MOBEPXHOCTH, cericmorpad.

Texnonozcua: NpUMEHEHUE MOCTOSTHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, JIEKTPOIBUTATEIb
SlkoOu, reHepaTOp MEPEMEHHOIO TOKA, HWHAYKIHOHHAs TIe4yb, JHHUM OJJIEKTponepeaady,
AIIEKTPOJIBUraTeNlb, pajap, paJuoNpuEéMHUK, TEJIEBU30p, aHTeHHa, TenepoH, CBY-neus,
yIbTpa3ByKOBasl IUAarHOCTHKa B TEXHUKE, NPOEKLIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHe4Has Oarapesi, CIIyTHUKOBbIE MPUEMHUKH, s/IEpHAsi JHEPTeTHKA U SKOJIOTMUECKHE aCIEeKThI
€€ pa3BUTHS.
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ITNIAHMPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3y/bTaThl OCBOCHMs yueOHOro mpeamera «DU3uKay J0JKHBI OTpaxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHMX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAIUIHMOHHBIM IIEHHOCTSM POCCHIICKOro  0OIIecTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE Pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIC B YACTH:

rPa’KIAHCKOr0 BOCIIUTAHMSA:
e CchOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLIMU OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;
® [PUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUIECKUX U IEMOKPATHYECKHX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO J€SITEIbHOCTh B MHTEpECaX I'Pa’kIaHCKOIro OOILIEeCTBa,

y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHOI OpraHu3aluu;

e yMEHHE B3aWMOJICHCTBOBATh C COIUAIBHBIMA WHCTHTYTaMH B COOTBETCTBHH C HX

(GYHKIMSAMU ¥ Ha3HAYCHUEM,
® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM EATETBLHOCTH.
NATPHOTHYECKOr0 BOCIIMTAHUS:
e cpOpMHUPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;
® [[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM POCCHHCKHX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
¢ c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHHUS;
e CcrIocOOHOCTH OLIEHUBATh CUTYALIMIO U TPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSCh
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B I€ATEILHOCTH YYEHOT0;
® 0CO3HaHHE JHYHOTO BKJIA/a B IOCTPOCHUE YCTOHUNBOTO OYy/TyIIETO.
ICTETHYECKOr0 BOCTIMTAHUS:
® OCTETUYECKOE OTHOUIEHWE K MHUpY, BKJIIOYas JCTETUKY HAayyHOrO TBOPUYECTBA,
npucyuiero Gpu3nyeckon Hayke.
TPYAOBOI0 BOCIIUTAHMA:
® UHTEpeC K pa3IuyHbIM cepam MpodecCHOHATBHOW AEATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBIM BHIOOP Oymymieit
npodeccuu M peaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbI;

® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPa30BaHUIO B 0071aCTH (PU3UKHU Ha

HPOTSKEHUH BCEH JKU3HU.
IKOJIOTHYECKOT0 BOCTIMTAHUS:

e c(hOPMHUPOBAHHOCTb HKOJOTHYECKOM KYJIbTYphl, OCO3HaHME TJI00AJLHOTO XapakTepa

9KOJIOTHYECKUX MPooIIeMm;

e [UIAHUPOBAHHE U OCYIIECTBJICHUE JCHCTBHI B OKpY»Karollel cpeie Ha OCHOBE 3HAHUS

1eseil yCTOHYMBOTO pa3BUTHS YEIOBEUECTBA;

® pacHIMpeHHe OIbITa JEATETFHOCTH HKOJOTHYECKOW HANpaBICHHOCTH Ha OCHOBE

UMEIOIINXCST 3HAHUH 0 (hU3HKE.
LHEHHOCTH HAYYHOI' 0 O3HAHMS:

e chOPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHs (PU3HYECKON HAYKH;
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OCO3HAaHUE I CHHOCTH HaY‘-IHOI\/'I ACATCIIBHOCTH, TOTOBHOCTHL B IPOLECCCC H3YUCHHUA
(1)I/I3I/IKI/I OCYIIECCTBIIATH IIPOCKTHYIO n HCCICO0BATCIIBCKYIO ACATCIIbHOCTD
HHIUBHUIYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTe/bHBbIE YHUBePCAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENIbHO (DOPMYTUPOBATh M AKTYaJH3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OINPEACIIATD LENH JEATCIHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;
BBISIBJIATh 3aKOHOMEPHOCTHM M HIPOTHBOPEYMS B PACCMATPUBAEMbIX (DU3HUYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS N[poOJIeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepuaibHbIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJBTATOB LIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBATh W BBINOJIHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOMHUPOBaHHOT'O B3aUMOCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE NPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble nccienoBarejbCcKue AeCTBUA:

BJIa/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U METOAaMH (DU3HUECKOM
HAYKH;

BIIAJICTh HABBIKAMHU Y4€OHO-UCCIIeI0BATEIHLCKON U TPOCKTHOM JEATEILHOCTH B 00IaCTH
($U3UKHA, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB
pemieHuss 3anad  (QU3MYECKOTO COJEP)KAHUS, MPUMEHEHUIO pa3IUYHbIX METO/I0B
MO3HAHUS;

BIIAJETh BUAAMH JEATEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPHPETALINH,
peoOpa3oBaHUIO0 U IPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAlUSIX, B TOM YUCTIE TPU
CO3JITaHUHU Y4EOHBIX MTPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIAITh ITPUYMHHO-CJIEICTBEHHBIE CBA3M M aAKTyaJIM3UpOBaTh 3a7ady, BBIJBUIaTh
TUIIOTE3Y €€ PElIeHHs], HAXOJAUTh apryMEHTHI JIJIsl J0Ka3aTeIbCTBA CBOMX YTBEPKACHUIA,
3a/1aBaTh apaMeTPhbl U KPUTEPHUH PEIICHUS;

AQHAJIM3UPOBATh IMOJYYEHHBbIE B XOAE pELIEHUs 3a/Jaud pPe3yJbTaTbl, KPUTUUYECKU
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;
CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3a7a4 B 00pa30BaTEIbHOMN NeATETHLHOCTH, B
TOM YUCIIE TIPU U3yYCHUH (PU3UKY;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsM, OIICHUBATH TPHUOOPETEHHBIN OIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 10 (PHU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONNEe ATbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIaJICTh HABBIKAMU NOJY4YEHUs HHPOpMAMU (PU3UIECKOTO COJIepKaHHUS U3 UCTOUHUKOB
pa3HbIX THUIIOB, CaMOCTOSITENIbHO OCYIIECTBISATh MOUCK, aHAJIM3, CUCTEMAaTHU3alUI0 U
MHTEpIpeTalnio HHPOPMALIMU Pa3IMYHBIX BUJIOB U ()OPM Ipe/ICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

HCIIOJIb30BaTh CPEJACTBA HH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pEeLICHUH KOTHUTUBHBIX, KOMMYHHMKATUBHBIX UM OpPraHM3ALMOHHBIX 3agad ¢
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coOnmroneHreM TpeOOBaHWUN DIPrOHOMHUKH, TEXHHUKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepekeHusl, TPaBOBBIX M 3THYSCKUX HOPM, HOPM HH(OPMAIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYECKOTO COJCP)KAHUS B pPa3IMUHBIX (opmarax ¢ y4éToM
Ha3Ha4YeHWs] WHGOpMAIMU U IEJEBOW ayqUTOPUH, BHIOMpas ONTHMAIBHYIO (OpMy
MIPEJICTABICHHUS U BU3YyaTH3aI[1H.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JaelcTBUA:

OCYILECTBIIATh OOIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHON AEATEIbHOCTH;
pacrio3HaBaTh MPEAIOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTBI;
pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOX0 TOYKY 3PEHHUS C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHUBHU1yaIbHON paboTHI;
BbIOMpATh TEMAaTUKY U METOJIbl COBMECTHBIX JIEHCTBUM C y4€TOM OOILIMX MHTEPECOB U
BO3MO>KHOCTEH Ka)kJI0T0 UieHa KOJUIEKTHBA,

IIPUHUMATh L€ COBMECTHOM JESATEIIBHOCTH, OPraHW30BbIBaTh U KOOPAMHUPOBATH
JNeHCTBUS MO €€ JOCTH)KEHHIO: COCTAaBJIATH IUIAH JAECUCTBUM, PACIpenessTh pOJId C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaTbl COBMECTHOM padoThI;

OLICHMBATh KA4eCTBO CBOETO BKJAJa M KaXJOTO YyJYacTHUKAa KOMaHIBl B OOIIWI
pe3ysbTar no pazpabOTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE ITPOEKTHI, OLEHUBATh UJEU C NO3ULUM HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh IO3UTUBHOE CTPATETMYECKOE ITOBEACHHME B PA3IMYHBIX CUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryisiTuBHBIe yHHMBepcaJIbHbIe yueOHbIE AeiiCTBUS
Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATENIBHYIO JEATEIbHOCTh B 00JaCTH (DPUBHUKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENIBHO COCTABJIATH IUIAH PEIICHMS PaCYETHBIX M KAYECTBEHHBIX 3a/ad, IiaH
BBITMIOJTHEHUSI MTPAKTUYECKOW pabOThl C yUETOM HMMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNN;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUH;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a
pelLIcHuE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAMIIMU B 001acTH (HU3UKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHBIA HHTEJLJIEKT:

JIaBaTh OLEHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YNbTATOB LEIAM;

BJAJCTh HABbIKAMU IIO3HABATEIbHOM pEe(IEKCMH KaK OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

MCIOJIb30BaTh MPUEMBI pedIeKCUH JIJIsl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PELICHHUS;
YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKECHHUIO;
IIPUHUMATh MOTUBBI U apI'yMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA,;

IIPUHUMATh MOTUBBI U apI'yMEHTBI PYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.
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B mporecce mocTHXKEHHS] THYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPAMMBI MO (DU3HKE IS
YPOBHsI CpeHEero oomero o0pa3oBaHus y 00yJarOIIMXCS COBEPIIICHCTBYETCS AMOIIMOHAIbHBIN
WHTEJIIEKT, MPEANOIaralonui ChoOpMUPOBAHHOCTD:
® CaMOCO3HaHHS, BKIIOYAKOIIETO CIHOCOOHOCTh IMOHMMAaTh CBOE SMOIMOHAIBLHOE
COCTOSTHUE, BUJICTh HAIIPABIICHUS PA3BUTUS COOCTBEHHOW 3MOIIMOHATILHOU Cephl, OBITh
YBEpPEHHBIM B cebe;
® CaMOpEeryJupOBaHUs,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb,  yMEHHUE  NPUHUMATH
OTBETCTBEHHOCTH 32 CBOE MOBEJICHUE, CIOCOOHOCTH aAalTUPOBATHCS K IMOITMOHATIHHBIM
U3MEHEHHSM U MPOSIBISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;
® BHYTPCHHEW MOTHBAIlMH, BKIIIOYAIOIIEH CTpeMJICHUE K JOCTHKCHHIO IEIH U yCIIEXY,
ONTHUMH3M, HHUITMATUBHOCTh, YMEHHUE JICHCTBOBATh, UCXO/ISI U3 CBOMX BO3MOXHOCTEH;
® DOMIIATUH, BKIIOYAIOUICH CIOCOOHOCTh MOHUMATh 3MOIMOHAILHOE COCTOSIHUE JPYTHUX,
YYUTHIBATh €r0 MpPH OCYIIECTBICHUU OOINEHUS, CIOCOOHOCTh K COYYBCTBHIO U
COTIEePESIKUBAHUIO;
® COLMAIBHBIX HABBIKOB, BKJIOYAIONIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C
JNPYTUMH JIFOJBMH, 3200THTBCS, TIPOSIBIIATH HHTEPEC U Pa3pelIaTh KOH(IUKTHI.

I[MPEAMETHBIE PE3YJIBTATHI

K xonuy oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTb Y OOYUAIOLIUXCS YMEHUMA:

® [IOHMMAaTh pPOJIb (GU3NKK B HKOHOMHUYECKOW, TEXHOJIOTUYECKOH, HKOJOTHUECKOM,
COLMAIBHOM M ATUYECKON c(hepax IesTeIbHOCTH YeIOBEKa, POJIb M MEeCTO (DM3UKH B
COBPEMEHHOU HayYHOU KapTHUHE MUPA, 3HAYEHUE OIIUCATEIbHOU, CHCTEMAaTU3UPYIOLLEH,
OOBSCHUTENBHON M MPOTHOCTHYECKON (YHKIUI (U3NYECKOM TEOpuH — MEXaHUKH,
MOJIEKYJISIPHOM (PU3UKU U TEPMOJIMHAMUKH, POJIb (PU3NYECKOH TeOpUr B POPMHUPOBAHUU
NpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

® pa3INYaTh YCIOBUS NPUMEHUMOCTH MOieel (U3NYECKUX T U MPOLECCOB (SIBICHUMN):
UHepIHalbHas CUCTeMa OTcuéTa, abCONIIOTHO TBEPIOE TeNO, MaTepuanbHas TOUKa,
PaBHOYCKOPEHHOE JIBUKEHHE, CBOOOIHOE MajieHne, a0COMOTHO yrpyras aedopmanus,
abCOJIIOTHO YNPYyroe U aOCOIIOTHO HEYNPYroe CTOJIKHOBEHHSI, MOJIENH ra3a, )KUJKOCTH
U TBEPAOro (KpUCTAJUIMYECKOT0) TeJla, UJIeabHbIN Ia3, TOUEUHbIN 3aps/l, OAHOPOJHOE
AIIEKTPUYECKOE T0JIE;

® pa3iIuyYaTh YCJIOBHS (TpaHUIlbI, 00JACTH) MPUMEHHUMOCTH (U3UYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OrPAaHUYEHHOCTh
MCIIOJIb30BAaHUs YACTHBIX 3aKOHOB;

® QHAIM3MPOBAaTh U OOBACHATH MEXaHWYECKHE MPOIECChl U SIBICHUS, HUCIOIb3Ys
OCHOBHBIC IIOJIOKEHHS] W 3aKOHBl MEXaHMKH (OTHOCHUTEIBHOCTh MEXaHHYECKOTO
JIBUXKEHUS, OpMyJIbl KMHEMAaTUKH PaBHOYCKOPEHHOIO ABM)KEHUsS, MpeoOpa3oBaHUs
["anunes s CKOPOCTH M IEPEMENLIEHM S, 3aKOHBI HpI0TOHA, IPUHLINUIT OTHOCUTENBHOCTH
[lanunes, 3aKOH BCEMUPHOIO TATOTEHHS, 3aKOHBI COXpPaHEHHMs] UMIyJbca U
MEXaHUYECKOW SHEpruH, CBsI3b pabOThl CHIIBI C U3MEHEHHEM MEXaHMUYECKOW HHEPIuH,
yCIIOBUSL paBHOBECHS TBEPAOrO Teja), NMPU STOM MCHOIb30BaTh MaTeMaTHYeCKOe
BbIpQ)KEHUE 3aKOHOB, YKa3blBaTh YCIOBHS HPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB!
npeoOpa3oBanmii [ 'anmuies, BTOpPOTO H TPEThero 3aKOHOB HBIOTOHA, 3aKOHOB
COXPaHEHMsI UMITYJIbCA M MEXAHUYECKOW YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

® aHaJIM3UPOBATHb U OOBICHATH TEIJIOBBIE NMPOILIECCHI U SBJIEHUS, HUCIIOJIb3YS OCHOBHBIE
nostoxeHuss MKT 1 3akOHBI MOJIEKYJIIPHOH (DU3UKH U TEPMOJIMHAMHUKH (CBSI3b JTaBJICHUS
UJEAIBHOIO ra3a CO CPEIHEH KHUHETHYECKOM DSHEpPruedl TEIUIOBOIO [JBHKEHUS U
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KOHILICHTPALUEH €0 MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEIHEH KUHETUYECKOU
SHEprueil TEeIIOBOrO [BHWKEHHUS €ro 4YacTHUll, CBA3b JAaBJICHHS HICAIBHOIO rasa c
KOHIIEHTpALUEN MOJIEKYJ U €r0 TeMIEPATypou, ypaBHeHue MenaeneeBa—Knanerpona,
NEePBBIN 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHEHUS YHEPTHH B TEIJIOBBIX MPOIIECCaXx),
IIpU 3TOM HCIIOJIb30BaTh MAaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
MPUMEHUMOCTHU ypaBHeHUs MenaeneeBa—Knanelpona;

® aHaNM3UPOBAThb U OOBICHATH OJCKTPUUECKUE SBICHHS, WCIIOJIB3YsS OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOJIMHAMUKHU (3aKOH COXPAHEHUS 3JIEKTPHUUECKOIo 3apsijia,
3akoH KynoHa, mOTEeHIIMaIbHOCTD AIEKTPOCTATUYECKOTO TOJISA, MPUHIIMIT CYTIEPIIO3UIINHI
JNEKTPUYECKUX MOJICH, IPU 3TOM YKa3blBas yCIOBUS MPUMEHUMOCTH 3akoHa Kyrnona, a
TaK)K€ MPAKTUYECKU BAKHBIE COOTHOLIEHUS: 3aKOHbI OMa Juisi yyacTka IeNu U JUIst
3aMKHYTOM JICKTPHYECKOM 11enu, 3akoH J[xoynsa—Jlenna, nmpasuna Kupxroda, 3aKoHbI
®dapanes IS JIEKTPOIU3a);

® ONUCHIBaTh (PU3MYECKUE MPOIECCH U SBICHUS, UCIOIB3YS BEJIMYUHBI: NIEpEMEIICHHE,
CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CHJIa, MOMEHT CHJIbI, JaBICHUE,
MOTEHIIMAIbHAS DHEPTUs, KUHETHYECKash JHEpPrus, MeXaHWdecKas sSHeprus, padora
CHUJIBI, IEHTPOCTPEMUTENILHOE YCKOPEHHE, CUIIa TSKECTH, CUJIa YIIPYTOCTH, CUJIa TPEHUS,
MOIIIHOCTb, SHEPT U B3aUMOJICHCTBUS Tella ¢ 3eMIEN BOIM3U €€ TOBEPXHOCTH, IHEPTHUS
yrnpyroit aepopmanuu MNpy>KUHBI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAs TeMIeparypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSS YJHEPTHSI UCATLHOTO OJJHOATOMHOTIO T'a3a,
paboTa wueanbHOrO Tra3a, OTHOCHUTEIbHas BIaXHOCTh Bozayxa, KIIJ wumeanbHOrO
TEIUIOBOT'O JIBUTaTelsl; IEKTPUUYECKOE I10JIe, HANPSKEHHOCTh AJIEKTPUUYECKOrO MO,
HANPSDKEHHOCTh TOJISI TOYEYHOTO 3apsiia WM 3apsDKeHHOTO IIapa B BaKyymMe W B
JTUAJICKTPUKE, TOTEHIHAT SJICKTPOCTATHYECKOTO I0Js, Pa3HOCTh IOTEHIIUAJIOB,
ANEKTPOABIIKYILAS CHIIA, CHJIa TOKa, HampsHKEHHE, MOLIHOCTh TOKAa, 3JIEKTpUYECKas
€MKOCTb IIJIOCKOTO KOHJEHCATOpa, COMPOTUBJICHUE yYacTKa IEMH € T0CIIe10BaTEIbHBIM
U TapajuIebHBIM COEAMHEHUEM PE3UCTOPOB, DHHEPrUs DIEKTPUUECKOTO  IMOJIS
KOHJIEHCATOpa;

® OOBSCHATH OCOOEHHOCTHU MPOTEKaHUS (PU3NUECKUX SBJICHHI: MEXaHIMUECKOE JIBIKEHUE,
TEIJIOBOE ABMKEHHE YACTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBUYKEHUE,
nuddy3usi, ucnapeHue, KUIMEHWEe U KOHJICHCAllMsl, IUIABJIEHWE W KPUCTAJUTH3aIlUs,
HaIpaBJICHHOCTh  TEIUIONEPENayu, dSJEKTpU3alus Tel, HSKBUIOTCHIHAIBHOCTh
MOBEPXHOCTH 3apsXKEHHOTO MTPOBOJTHUKA;

® TMPOBOJUTH HCCIEAOBAHUE 3aBUCHMOCTHU OJHON (PU3UUECKOW BETMUYMHBI OT JPYTOH C
UCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpU HSTOM KOHCTPYHUPOBATh YCTAaHOBKY,
(GUKCUPOBATh PE3YNHTATHl MOJYYCHHOW 3aBUCUMOCTH (PU3NYECKHX BEJIUYMH B BUJIC
rpadukoB ¢ y4€TOM aOCOMIOTHBIX MOTPEIIHOCTeH HM3MEPEeHUM, AeNaTh BBIBOJBI IO
pe3ysbTaTaM MCCIIeI0BaHus;

® TMPOBOJIUTH KOCBEHHBIE H3MEpeHHs] (U3MUECKUX BEIUYHMH, IMPU OTOM BBIOUPATH
ONTUMANBHBIA METOJ W3MEPEHHUS, OIEHUBAaTh aOCOJIOTHBIE M OTHOCHUTEIbHBIC
MOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPECHHU;

® TIPOBOJUTH OIBITHI IO TPOBEPKE MPEAT0KEHHOM TMIOTE3bI: IIIAHUPOBATH HIKCIIEPUMEHT,
coOUpaTh HIKCIIEPUMEHTATIFHYIO YCTAHOBKY, aHATTM3UPOBATh MOJIYUEHHBIE PE3yIbTaThl U
JienaTh BBIBOJI O CTATyCe MPEAJIOKEHHON TUITOTE3HI;

e coOmoaTh mpaBuia OE30MAaCHOTO TpyAa MPHU MPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-MCCIENOBATENbCKOW W TPOEKTHOM
NEATETLHOCTH C HCIOJb30BAHMEM HW3MEPUTEITBHBIX YCTPOMCTB W J1A0OPaTOPHOTO
000pyIOBaHUs;

e pemaTh pacuETHBIC 33/1a4H C SIBHO 33/IaHHON M HESIBHO 3aJJaHHOM (DU3UIECKO MOCIIBIO:
Ha OCHOBAaHWHM aHaJM3a YCJIOBHUS OOOCHOBBIBATH BBIOOP (DHU3UYECKON MOJIENH,
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OTBEUAIOIIeH TPeOOBAHUSIM 33/1a4H, IPUMEHSITH (OPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (PU3WYECKUX TEOpUH TMpPH HCIOIb30BAHUM MAaTeMAaTUYECKUX METOOB
pelieHuss 3ajady, IMPOBOAWTH pacu€Tbl Ha OCHOBAHUM UWMEIOIIUXCS JIaHHBIX,
AQHAJIM3UPOBATh pE3yJAbTaTbl M KOPPEKTUPOBATb METOJbl PEHICHUS C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

® pemiaTh Ka4eCTBEHHBIE 3aJjaul, TPEOYIOUMEe MPUMEHEHUS 3HAaHUIN U3 pa3HbIX pa3J/ieoB
Kypca (DM3WKH, a TakKe WHTETpAllMH 3HAHWA W3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYXKICHHM C ONOpOM Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBIICHHUS,

® ICIOJIb30BAaTh TEOPETHUUECKUE 3HAHUS JJI1 OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB pabOThI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

® [PUBOJUTH MPUMEPHI BKJIAJIa POCCHICKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKW, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

® aHAIM3UPOBaTh M OLEHUBATh TMOCJIEACTBUS OBITOBOM H  MPOM3BOJCTBEHHOMU
JEATETLHOCTH 4YeJIOBEKa, CBS3aHHOM C (DU3MYECKUMHU TMpOIECCaMH, C MO3UIUH
3KOJIOTUYECKOU 0e301MacHOCTH, MPEACTABICHUI 0 panroHaIbHOM
MIPUPOIOTIONB30BAHUH, @ TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JOCTWKEHUUW HAyKd U
TEXHOJIOTHH JIJIs TadbHEHUIIero pa3BUTHS YEI0BEYECKOr0 00IIeCTBa;

® [PUMEHSATH PA3IMYHBIC CITOCOOBI PaboThI ¢ MHMOpMaLHEl (GU3NIESCKOTO CONCPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMCHHBIX  HH(POPMAIIMOHHBIX  TEXHOJIOTUW, TIPU  OTOM
UCIIOJIb30BaTh COBPEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH IS TOUCKa, TEpepadoTKU
U MIPEABSBIICHUS YIeOHOW W HAYYHO-TIOMYJIIPHOW WH(GOPMAIIUHU, CTPYKTYPHPOBAHUS U
UHTEpIIpETalMi UHPOPMAINH, TOTYYCHHOW M3 Pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
AHATM3UPOBATH MOJydaeMyl0 MH(POPMAIUIO U OICHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TaK ¥ HA OCHOBE aHAJIM3a UCTOUYHUKA WH(OPMAIINH;

® TIPOSABISATH OPraHU3allMOHHBIE U TIO3HABATENIbHBIE YMEHHUS CaMOCTOATEIBHOTO
npuoOpeTeHUsT HOBBIX 3HAHUM B TIPOILIECCE BBIMTOJHEHUS TPOEKTHBIX M Y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

e paboTaTh B TPYyNIE C HMCIOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJIEH, TUIAaHUPOBATH
paboTy Tpynmbl, paIMOHAIBHO pPaCHpPENesaTh JACSITENBbHOCT B HECTaHIAPTHBIX
CUTyalUAX, aJIeKBaTHO OLIEHUBATh BKJIAJ KaXJOTO U3 YYaCTHUKOB IPYIIIbI B pELHICHUE
paccMarpuBaeMoi poOJIEMBI;

® TMpOSIBISATH MOTHBAIMIO K Oyaymiedl mnpodeccHoHANbHONW — AESITeNbHOCTH IO
CIENUATBEHOCTSAM (DPU3UKO-TEXHHUECKOTO MPODUIIS.

K xonny oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:
® TIOHMMaTh POJb (PU3UKH B DSKOHOMHYECKOW, TEXHOJIOTHYECKOW, COIMUAIBHON U
ATHYECKON cdepax HesTeIbHOCTH YeJOBeKa, POJb U MeCTO (U3UKH B COBPEMEHHOMU
Hay4YHOU KapTUHE MHUPA, pOJIb ACTPOHOMUU B IIPAKTUYECKON JEATEIBHOCTU YEIOBEKA U
JalbHEHIIEM  HAyYHO-TEXHHYECKOM  Pa3BUTHH, 3HAYEHHE  ONUCATEJIbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PYHKIUI (u3rueckon
TEOPUH — DJIEKTPOJMHAMHKH, CHEIUAIBHOM TEOPHUH OTHOCUTEIBHOCTH, KBaHTOBOU
¢u3uku, posnb GU3NUECKod Teopuu B (POPMHUPOBAHUM MPEACTABICHUN O (PU3NUECKOM
KapTUHE MHUpa, MeCTO (PU3MYEeCKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O IIPUPOJE;
® pa3nuy4aTh yCJIOBUS MPUMEHUMOCTU MoJieel (pU3HUeCKUX TeJl U MPOLEeCCOB (SBICHUI):
OIIHOPOAHOE DJIEKTPUYECKOE M OJHOPOAHOE MAarHUTHOE IIOJIA, TapMOHHUYECKHE
KoneOaHusl, MaTeMAaTUYeCKUH  MAasSTHUK, WACATbHBIA MPYXKUHHBIA  MAasTHUK,
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rapMOHUYECKHE BOJIHBI, HJICANIbHBIA KOJeOaTeNbHbI KOHTYp, TOHKas JIMH3a, MOJEIeH
aToma, aTOMHOTO siIpa U KBAHTOBOW MOJIEIIN CBETA;

e pa3inyarh YCIOBHUS (TpaHHIbI, OONACTH) NPUMEHHUMOCTH (UIUUYECKUX 3aKOHOB,
MOHMMATh BceoOUMil xapakrep (yHAAMEHTAJbHBIX 3aKOHOB W OrPaHUYEHHOCTh
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

® aHaJIM3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIC MPOLECCHl M SBIICHUS, HCIONb3YS
OCHOBHBIE TOJIO)KEHHMSI M 3aKOHBbl SJIEKTPOAMHAMUKM M CHEUUAIbHOM TEeopuu
OTHOCHUTEJIBHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia Amiepa, cuia
Jlopenua, 3aKkOH AJIEKTPOMAarHUTHOW WHAYKUMM, mnpaBuio Jlenma, cBa3p OJIC
CaMOMHIYKIMH B AJIEMEHTE 3JIEKTPUUECKOM LIETIH CO CKOPOCTbIO U3MEHEHMSI CUJIBI TOKA,
MOCTYJIAThI CIICIIMAIBHONW TEOPUH OTHOCUTEIIBHOCTH DWHINTEHHA);

® AHATM3MPOBATh M OOBSICHATH KBAHTOBBIE MPOLIECCHI U SABICHUS, UCIIOIB3YS IMOJ0KEHUS
KBaHTOBOW (pu3uku (ypaBHeHHE DWHINTEWHA aisi Gorodddekra, MepBblii U BTOPOH
noctynatel bopa, mpuHIUIT cooTHOIIEHUsI HeonpeaenéHHocTel [ 'eizendepra, 3aKOHbI
COXpaHEHHUs 3apsI0BOTO M MacCOBOTO YMCEN M SHEPrUU B AJIEPHBIX PEAKLUAX, 3aKOH
pPaZo0aKTUBHOTO pacmaja);

® ONHCHIBATH (PU3MUECKUE MPOILECCHI U SIBICHUS, HCIIONB3Ys BEIMYHHBI: HANPSHKEHHOCTh
AIIEKTPUYECKOTO OIS, TOTEHIIMAT AIEKTPOCTATUYECKOTO MOJIs, PA3HOCTh NOTEHIIMAJIOB,
3JIEKTPOABMKYIIAsl CHJIA, WHAYKIUS MAarHUTHOIO IIOJI, MAarHUTHBIA IOTOK, cuja
AmMriepa, HMHAYKTUBHOCTb, OJJIEKTPOJBMJKYLIAs CHUJIa CAaMOMHAYKLUH, SHEPIUs
MarHUTHOTO TOJIA MPOBOJHHUKA C TOKOM, PEISTUBUCTCKUN HUMITYJIbC, ITOJHAS SHEPIHUs,
SHEPrusl MOKOosi CBOOOJHOM YaCTHIIbl, SHEPTUS U UMIIYJIbC (POTOHA, MACCOBOE YUCIO U
3apAn sapa, SHEPIUs CBA3M SAPa;

e OOBSCHATH OCOOCHHOCTH TIPOTEKAaHUS (PHU3MUECKUX SBJICHUN: DIEKTPOMAarHUTHAS
WHIYKIVS, CAMOMHIYKIIHS, Pe30HaHC, HHTep(epeHnrs BoIH, AudpaKius, Aucnepcus,
MOJIHOE BHYTPEHHEE OTpaxkeHue, Ghotornekrpuueckuit apdext (poroapdekr), ansda- u
Oera-pacnajsl siep, TaMMa-u3aydeHue saep, Gu3nueckue MPUHIUNBI CIEKTPAIbHOTO
aHanu3a 1 paboThl J1azepa;

e OmpeleNsITh HalpaBlI€HUE MHAYKIIMM MarHUTHOTO MOJS MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

® CTpOUTh U300paKeHHE, CO3JaBaeéMO€ IUIOCKUM 3€pKajoM, TOHKOW JIMH30H, U
pPacCUMTHIBATH €r0 XAPAKTEPUCTUKH;

® [IPUMEHATh OCHOBOINOJArarlue acTPOHOMUYECKUE MOHSTHS, TEOPUH M 3aKOHBI IS
aHanmu3a U 00bSICHEHUS (PU3MUECKUX MPOLIECCOB, MPOUCXO/AINX B 3BE3/1aX, B 3BE3AHBIX
CUCTEMAaX, B MEKTJIaKTUUECKOI cpesie; NBUKEHHUS] HEOECHBIX Tell, 3BOJIIOLUM 3BE3N U
Bcenennoi;

® [POBOJUTH MCCIEAOBAHHWE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C MCIOJIB30BAaHHEM
NPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATh PE3YJIbTAThI
MOJTyYEHHOW 3aBUCHUMOCTH (PH3UYECKHX BEIMYMH B BHAE TpadUKOB C Y4ETOM
aOCONIOTHBIX ~MOTPEIIHOCTe M3MEPEeHUH, JenaTh BBIBOABI IO  pe3ysibTaTaM
HCCIIEIOBAHMSI;

® TIPOBOJUTH KOCBEHHBIE W3MEpeHUs (U3MUYECKUX BEIWYWH, MPU ITOM BHIOMpATH
ONTUMAJBHBIA METOJ M3MEPEHHUs, OLEHUBaTh aOCONIOTHBIE W OTHOCUTEJbHbIE
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

® [IPOBOJUTH OMBITHI IO MPOBEPKE MPETOKEHHON TUIIOTE3bI: INIAHUPOBATH SKCIIEPUMEHT,
coOuparTh IKCIIEPUMEHTATIBHYIO YCTAHOBKY, aHAJIM3UPOBATh MMOTYYEHHbIE PE3YJIbTaThl U
JIENIaTh BBIBOJI O CTaTyCce MPEJI0KEHHON THIIOTESBI;

®  ONUCHIBATH METO/IbI MOYYEHUS HAyYHBIX aCTPOHOMUYECKUX 3HAHMIA;

e coOmoaTh mpaBuiia OE30MACHOTO TpyAa MPU HPOBEACHUM HMCCIEAOBAHUN B paMKax
yu4eOHOro SKCIIEpUMEHTa, MPaKTUKymMa U y4eOHO-HCCIeI0BaTENbCKOW U MPOEKTHOM
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JeSITeIbHOCTH C HCIOJb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB M J1aODOPaTOPHOTO
000pyI0BaHNS;

e pemarh pacu€THBIE 3aJ1a4Uu C IBHO 33JaHHOM M HESBHO 33JJaHHOMN (PU3NUECKON MOEIIBIO:
HAa OCHOBAaHMM aHalu3a YCJIOBUA BBHIOMpATh (U3MYECKHE MOJENH, OTBEYAIOIINE
TpeOOBaHUAM 3aJau, TPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJATHI
busznyecKux TEOpHil MpU UCHOIH30BAHUM MATEMAaTUYECKUX METOAOB pEIICHUs 3a/ad,
IIPOBOAMTD PACYETHI HA OCHOBAaHUM UMEIOUINXCS JaHHBIX, aHAJIU3UPOBATh PE3YJIbTAThl U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YUETOM MOJIYYEHHBIX PE3YJIBTATOB;

e pemarb Ka4eCTBEHHBIE 33/1a4H, TpeOyromue NPUMEHEHUsI 3HAHUN U3 pa3HbIX Pa3JesioB
Kypca (HM3MKH, a TaKKe HHTErpallid 3HAHUM W3 APYrHX NPEAMETOB €CTECTBEHHO-
HAay4YHOI'O IMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYXKICHHM C ONOpOM Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHHUS;

® CIOJIb30BAaTh TEOPETHUUECKUE 3HAHUS U1 OOBSICHEHHUSI OCHOBHBIX MTPUHIIMIIOB PaOOTHI
W3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

® [IPUBOAMTH IMPUMEPHI BKIIA/1a POCCHUCKUX U 3apYOCIKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKl, B OOBSICHEHHE IPOIECCOB OKPYKAIOLIEr0 MHpA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

® aHaIM3UpOBAaTb M OLEHMBATh IOCIEACTBHS OBITOBOM U  INPOU3BOJICTBEHHOM
JESITEIbHOCTH YEJIOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IpOLIEcCaMH, C IO3ULUN
3KOJIOTUYECKOU 0e30MacHOCTH, MpeACTaBICHUI 0 panuoHaIbHOM
[IPUPOJIONOIB30BAaHUH, @ TAaKXKE Pa3yMHOM HCIOJIb30BAaHUU JIOCTHKEHUN HAYKU U
TEXHOJIOTHH JIJIs TalbHEHIIero pa3BUTHS YEI0BEYECKOT0 00IIEeCTBa;

® [IPUMEHSTH pa3IMYHbIE CIIOCOOBI PabOTHI ¢ HH(pOpMAIHel (HU3UIECKOTO COAEPKAHUS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJOTHH, TIPU  OTOM
MCIIOJIb30BaTh COBPEMEHHbBIE HHPOPMAIIMOHHBIE TEXHOJIOTHH I TIOUCKa, TIepepaboTKu
U TIpeAbsBIICHUS Y4eOHOM U Hay4YHO-TOMYJISIpHOM MH(pOpMalluU, CTPYKTYPUPOBAHUS U
UHTEpIIpETAlMU HHPOPMAINH, TTOTYYCHHOW M3 Pa3IMYHBIX MCTOUYHHUKOB, KPUTHUECKU
aQHAIM3UPOBATh MOJydyaeMyl0 MH(GOpPMAILUIO U OLEHUBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE MMEIOIINXCS 3HAHUH, TaK ¥ Ha OCHOBE aHaJIM3a UCTOUYHUKA HH(DOpMaIH;

® T[pOSIBJISITH OpPraHU3AllMOHHbIE W [I03HABATEJIbHBIE YMEHHUS CAMOCTOSITEIBLHOTO
NpPUOOPETEHUS] HOBBIX 3HAHWNW B TIPOLECCE BBIMOJHEHUS NPOEKTHBIX M Yy4eOHO-
UCCIIEI0BATEIbCKUX PaboT;

e paboTaTh B TIpYIIE C HUCIOJHEHUEM Pa3JIMYHBIX COIHAIBHBIX pPOJIEH, IUIaHUPOBATH
paboTy TpYMIbI, palMOHATBHO paCHpelNesTh IesATeNbHOCTh B HECTaHJAPTHHIX
CUTYallUsX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXKJOr0 U3 YYACTHUKOB I'PYIMIBI B PEIICHUE
paccMaTpuBaeMoi MpoOIeMsl;

® TMpOSIBISITH MOTHBAlMI K Oyaymedl mnpodeccMoHanbHOM — AESITEIBbHOCTH IO
CIENUATBLHOCTM (DPU3UKO-TEXHHUECKOTO MPODUIISL.
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TEMATHYECKOE INTAHUPOBAHUE

10 KITACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM Kontposbmbie  Ipaxrieckne (uudpossbie)
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
Pasnen 1. HAYUHBIA METO/I IIO3HAHWS ITPUPOIbI
1.1 HayuHb1ii MeTO TO3HAHUS TIPUPOJIBI 6
Wroro no pazneny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemarnka 10 1
2.2 Junamuka 10
2.3 Craruka TBEpIOTO Tea 5 1
24 3aKOHbI COXPaHEHUSI B MEXAHUKE 10 1
Hroro no pazueny 35
Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJANHAMHUKA
3.1 OcCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH 15 1
3.2 TepmoanHamuka. TenuoBbie MalIuHbL 20 1
33 ArperatHble cocTosiHUA BemecTBa. da3oBbie 14 1
epexX0/ibl
Uroro no pazgeny 49
Paznea 4. JIEKTPOJANHAMUKA
4.1 DJIEKTPUUYECKOE TT0JIE 24 1
4.2 ITOCTOSTHHBIN 3JIEKTPUYECKHUI TOK 24 1
4.3 ToKHU B pa3IMyHBIX cpeaax 6
Hroro no pazneny 54
Pazzea 5. PU3HUYECKHUI MPAKTUKYM
5.1 Pu3nuecKuil NPaKTUKYM 16 16
Hroro no pazneny 16
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PesepBHOE Bpems

10

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME

170

16
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11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HanmeHnoBaHue pa3ie/ioB U TeM u(ppoBbIe
Ne i/ NporpaMMEI pasi Beero Kontpoabusbie IIpakTuueckue f)]gpg) OBAT e.l)'lbl-lbl e
padoTshI padoThI pecypes
Pazpnen 1. JIEKTPOAUHAMUKA
1.1 MaruauTHoe nosie 14
1.2 DNEeKTpOMarHuTHas MHIAYKLIHS 13 1
Hroro no pazgeny 27
Pazpnen 2. KOJIEBAHUA U BOJIHBI
2.1 Mexanunueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUs 15
23 MexaHnyeckue U 3J€KTPOMarHUTHbIE 10 1
BOJTHBI
2.4 Orntuka 25 1
Wtoro no pazneny 60
Pa3znen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcuoBbel CTO 5 1
Hroro no pazneny 5
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 KopnyckyssipHO-BOIHOBOM AyaJIu3M 15
4.2 ®dusnka aToma 5
43 ®du3nKa aTOMHOTO SIpa U AIEMEHTaPHBIX 5
YaCTHI]
Hroro no paszneny 25
Pazpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU
5.1 DJeMeHThl aCTPOHOMHUU M aCTPOPHU3UKU 12
Hroro no pazneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
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6.1 ‘ DuU3NYECKUH MPAKTUKYM 16 16
Hroro no pazneny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHHUE
Cucremarusanus 1 00001eHne
71 MIPEAMETHOTO COJEPKAHUSI U OTbITa 15
JESTEIbHOCTH, IPUOOPETEHHOTO MPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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Jluct cornacoBaHus k gokymeHTy Ne 608 o1 19.12.2024
WHnunaTop cornacoBaHus: dokeesa O.B. [qupektop
CornacoBaHue nHngumpoBaHo: 19.12.2024 15:10

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 | ®okeesa O.B. 19.12.2024 - 15:10
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