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3apepiarmux odyuyenue B 2023-2024 yyueOHOM roy



INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypoBHE cCpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3zoBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakxke ¢ yuéroM ¢enepanbHO padoueit
nporpamMMbl BocniuTanus ¥ KoHnenuuu mnpenonaBaHust ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOIMX OCHOBHbBIE
o0pa3oBaTesbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE PEIMETHOE COJEpIKAHUE,
YCTaHABJIMBAET PEKOMEHJYEMYIO IOCJIEI0BATEIIbHOCTh M3YUEHHUS TEM U Pas3zesioB y4yeOHOIo
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTMKH Y4eOHOTO
npolecca, BO3PacCTHbIX ocoOeHHocTe oOywaromuxcesa. [Iporpamma mno  Qusuke gaér
IpEeCTaBICHNUE O LIEJAX, COAEpKaHUM, oOlIel cTpareruu oOy4yeHMs, BOCIUTAHUSA M Pa3BUTHUSA
oOyJaromuxcs cpecTBaMu yueoHoro npeamera «Pusnka» Ha yriryoJEHHOM YpOBHE.

N3yuenne kypca QuU3MKK yrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aauul
npodeCCHOHATBLHON OPHEHTAIMM, HAlpaBJI€HO Ha CO3JIaHUE YCIIOBHM JUIsl MPOSBICHHUS CBOMX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI JJIi  TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpOoQecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIHATbHOCTSIM.

B mporpamme mo QusMke ONpenenstoTcsl IUIAHUPYEeMble pe3yibTaTbl OCBOEHHUS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHbIE,
npeaMeTHbIE (Ha yriiyOsn€éHHOM ypoBHE). HaydHO-MeToH0I0TnYecKo OCHOBOM TSl pa3paboTKU
TpeOOBaHUI K JMYHOCTHBIM, METANpEeIMETHBIM U IMPEAMETHBIM pe3ysbTaraM OOydaroluxcs,
OCBOMBILIUX MPOrpaMMy 10 (GU3UKE HAa YPOBHE CPEIHETO 0011ero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBIIIETCSA CUCTEMHO-AEATEIbHOCTHBIN MOAXO.

[Tporpamma o (usmke BKIIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHHUS Kypca (U3HKU Ha YIriyOJEHHOM YypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

coJiepkaHue yueOHoro npeamera «Pu3nkay 1o rogaM o0ydeHusl.

[Iporpamma mo ¢u3KMKe HMMeEeT NPUMEPHBIH XapakTep W MOXET OBbITh HCIOJIb30BaHA
YUUTEISIMU (PU3UKHU IS COCTABIIEHUSI CBOUX PabOUUX MPOTrPaMM.

[IporpamMa 1O (U3MKE HE CKOBBIBA€T TBOPUECKYI0O WHUIMATUBY Yy4YUTEIeH U
IIPEIOCTABISAET BO3MOXHOCTU JUIsl pEajM3alUd PA3IMUHBIX METOAMYECKHMX TOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOJIEHHOM YpOBHE IpPH YCIOBHHM COXPAaHEHUs 00s3aTebHOMN
YacTH COJIEP KaHUA Kypca.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPUPObI, BHICTYMAs B KAUeCTBE Y4eOHOTro
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIQJ B CHCTEMY 3HaHUI 00 OKpYXKarolieM MHpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOIIUN JJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SIBICHUN, U3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpeNeniio XapakTep U OypHOE pa3BHUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe SHEepreTHKH, TPaHCIOpTa, OCBOCHMsSI KOCMOCA, IOJY4YEHHUsS HOBBIX
MaTepuaJioB C 3aJaHHBIMH CBOWCTBamMH. M3yueHune ¢GU3MKKA BHOCHUT OCHOBHOM BKJIaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHUH NMPUMEHATh HaAY4YHbIH METOJ MO3HAHUS IIPU BBITOJHEHUH UMH YUEOHBIX UCCIICIOBAaHUM.



B ocHOBY Kypca pu3uku Ha ypoBHE CpeIHETO OOIero o0pa3oBaHMs TMOJOXKEH psIl UIEH,
KOTOPBIE MOKHO PacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUU € HEN KypC SABISAETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesloB (PM3UKHU, BKIIOYACT KaK BONPOCH! KIACCUYECKOH, Tak U
COBPEMEHHOM (PU3HKH.

Hoea zenepanuszayuu. B cooTBEeTCTBUM C Hell marepuan Kypca (usuku oObenTuHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (OpMUpPOBaHHME IMPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuszayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE I'yMaHUTapHOTO
noTeHnuana (U3NIeCcKoil HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuknaonoiu nanpaenennocmu. Kypc ¢Gusukn — yriiyOn€HHOrO — ypOBHS
IperonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHHYECKUX M TEXHOJIOTMYECKUX MPUI0KEHUH
U3YyYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCS HA YPOBHE OOIIMX MpPEACTABICHUI
¥ COBPEMEHHBIE TEXHUUYECKHE YCTPONCTBA, M TEXHOJIOTHH.

Hoea »3rxonocuzayuu peanusyercs IMOCPEICTBOM BBEICHUS HIIEMEHTOB COJAEp)KaHUs,
HOCBALIEHHBIX 3KOJIOIMYECKMM NpoOjieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXIeHUS POOIeM PalliOHAIBHOTO MIPHPOJIOTIOIE30BAHUS U
HKOJIOTHYECKOH Oe30MacHOCTH.

OcBoeHue cojepkaHus MPOrpaMmbl 10 (PU3UKE JTOKHO ObITh MOCTPOSHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTrO noaxoza. s pusuku peanusanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJI30BaHUHM CaMOCTOSITEILHOTO JKCIIEPUMEHTa KaK MOCTOSIHHO JCWCTBYIOMIETO (hakTropa
yuebHoro mpouecca. [lns yrayOGn€HHOro YpoOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOIO
YUYEHHUYECKOT0 3KCIIEPUMEHTa, BKIJIIOYAIOIIET0 (PPOHTAIbHBIE YUYEHHUYECKHUE OMbITHI MpHU
U3y4eHHUM HOBOIO MaTepualna, JlabopaTopHble paboTel M paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanu3anui (pU3HIecKoro MpakTHKyma. B mepBom ciydae MpakTHKyM
npoBoauTca au6o B koHue 10 m 11 kiaccoB, MO0 mocie MmepBoro W BTOPOro MONYTOAMM B
KaXJ/IOM M3 3THX KjaccoB. BTopoil cnoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
1a0opaTOpHBIX paboT, KOTOpPbIE MPOBOJAATCS B Mpoliecce U3ydeHHs paszena (temsl). [Ipu sTom
1oJ1 padoTaMH MPAKTUKyMa OHUMAETCsI CAMOCTOSATEIBHOE HCCIIEIOBAHNE, KOTOPOE MPOBOINUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOMIaroBoi HHCTPYKITUH.

B nporpamme no ¢usuke cucrema yueHHUECKOT0 HKCIEPUMEHTa, J1a00paTOpHBIX paboT U
NPaKTUKyMa MPe/ICTaBlIeHa €IMHBIM ITepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJOB YUEHUYECKUX
NPaKTUYECKUX PadOT OCYHIECTBISIETCS YYaCTHHKaMH O0Opa30BaTENBHOTO TpOIlecca MCXOIS M3
OCOOEHHOCTEl MOYPOYHOrO TIUIAHUPOBAHUA M OCHauleHus KkaOuHeta ¢usuku. Ilpu sTOoM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSIMH IPOBOJAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, HCCIEOBaHUs 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH MU IOCTAaHOBKY OIBITOB I10
MPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PEMICHUIO PAacUETHBIX W KadeCTBEHHBIX 3amad. [lpu aTom
JUI pacdy€THBIX 3a/la4 MPUOPUTETOM SBISIOTCS 33Jaud C SBHO 3aJaHHON M HESIBHO 3a/laHHOU
(bu3nUecKoil MOJeNbI0, MO3BOJISAIOMINE TPUMEHATh U3yYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJHOTO pa3liena Kypca, Tak U MHTErpupysl IPUMEHEHHE 3HAaHUHM U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/ad IMPHOPUTETOM SBJSIIOTCA 3aJaHus Ha OOBsCHEHUe/NpeacKa3aHue
NpOoTeKaHUs (U3UYECKUX SBICHUH U MPOLIECCOB B OKPY)KAIOLIEH >KU3HM, TpeOyromue BbiOopa
¢bu3nveckoil Moienu Ui CUTyalluu MPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpebdoBanusmu DPI'OC COO k MarepuamIbHO-TEXHHUYECKOMY
o0ecrieyeHn0 y4eOHOro mporecca Kypc (Gpu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
oOuiero o0Opa3oBaHMs JOJDKEH HM3y4daThCsl B YCIOBHUSX IPEAMETHOrO KaOuHera. B kaOunere
(GU3UKN T0JKHO OBITh HEOOX0AUMOE J1a00PATOpHOE 000PYJOBAHUE JUISI BBITIOJIHEHUS YKa3aHHbIX
B IIporpaMMe Io (pu3MKe y4eHHYECKUX OIBITOB, Ja0OpPaTOPHBIX PabOT U pabOT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHMMAaJIbHON JOCTAaTOYHOCTH M 00ECHEeYUBAET IOCTAHOBKY IEPEUUCIIEHHBIX B IpOrpaMMme 1o
(Gu3uKe KIIOYEBBIX JAEMOHCTpALUi JUIsl MUCCIENOBAaHUS M3Y4YaeMbIX SBICHUH M IPOLECCOB,
OIMIIUPHYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpyAOBaHUE ISl YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecrneyuBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. TemaTnyeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYIOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BHUJIE HU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENIIMU U3Y4Y€HUs GU3UKU B 00I1IeM 00pa30BaHUU SABIISIFOTCS:

dbopMHpOBaHUE UHTEPECA U CTPEMJIEHUS 00yYarOIUXCs K HAYYHOMY U3Yy4EHHIO TIPUPO/IBI,
Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHWH O HAyYHOM METOAE TO3HaHUS U  (HOpPMHUpPOBAHHE
HCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPY)KAIOLIUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yibTaTa M3Y4YEHUS OCHOB CTPOCHMS
MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dbopMupOBaHUE YMEHUN OOBSACHATH SIBJICHMSI C UCIOJIb30BAaHUEM (PU3MYECKUX 3HAHUM U
Hay4YHBIX JI0Ka3aTEIIbCTB;

(dopMHpoOBaHUE MPEACTABICHUN O pOJM (U3UKU JUIsL pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHl;

pa3BUTHE TIPEACTABIEHUH O BO3MOXKHBIX chepax Oyaymieil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBSI3aHHBIX C (DU3MKOM, MOJIrOTOBKA K JaybHeilleMy OOy4yeHHMIO B 3TOM
HalpaBJICHUH.

JlocTtmxenne 3TUX Iiesield 00ecreurBaeTCsl pelIeHHEeM CIEAYIOLUX 3a7ad B IMpoliecce
n3y4deHus Kypca GU3NKUA Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus:

npuoOpeTeHre cucTeMbl 3HaHUH 00 oO0mMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAsT MEXaHUKY, MOJIEKYISIPHYIO (QU3UKY, JIEKTPOANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI acTPOU3HKH;

dbopMupoBaHHE YMEHUI TPUMEHSTh TEOPETUYECKNE 3HAHUS JJIs1 OOBSICHEHUS (PU3UUECKIX
ABJICHUH B TIPUPOJE U JUIsl IPUHATHS NPAKTUYECKUX PEIICHUIN B IIOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3JIMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UYECKON MOJENbIo,
3aja4, MOJApPa3yMEBAIOUINX CaMOCTOSATEIbHOE CO3JAaHHE (PU3MYECKOH MOJEeNH, aJeKBaTHOU
YCIIOBUSIM 33J]a4i, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHWe (PU3NYECKHMX OCHOB M IPHHLMUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIQICHUE METOJaMH CAMOCTOSITEIbHOIO IUIAHUPOBAaHWS U MPOBEACHUSA (DU3MYECKUX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTaluy WHQPOpMalUU, ONpPEAETeHHUsS IOCTOBEPHOCTH
MIOJIyYEHHOTO PE3yJIbTaTa;

CO3JJaHUE YCJIIOBUM U PAa3sBUTHUS YMEHUH IPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKOMN
NeSITEIbHOCTH;



pa3BUTHE UHTEpPeca K chepam nmpodhecCHOHATBLHOM IeITEPHOCTH, CBSI3aHHOMN C (PU3HKOM.

B coorBerctBun ¢ TpeboBanmsimu PI'OC COO yrinyOGnéHHBIH ypOBEHb H3YyUEHHS
yuebHoro mnpeamera «®Pu3nka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaeTCs
0o0y4armuMuUcs, MIAHUPYIOIIMMH MPOJOJKEHHEe 00pa3oBaHMs IO CIEHUaIbHOCTAM (U3HUKO-
TEXHUYECKOTO MpoduIs.

Ha usydenne pusuku (yriyOnéHHBIN ypOBEHB) HA YPOBHE CPEAHETO 00IIEero 00pa3oBaHuUs
otBoautcs 340 gacos: B 10 kiacce — 170 yacoB (5 yacoB B Hezento), B 11 kiacce — 170 yacos (5
YacoB B HEJICIIO).

[Ipennaraemslii B mporpamme 1no Gusnke nepeyeHsb J1abopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JIElaeT BbIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT U
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Paznen 1. Hayunblid MeTO NO3HAHUS NPUPOILI.

Ousuka — (yHIaMeHTaNbHas Hayka o mpupoje. HayuHblii MeTOx MO3HAHHMS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npupoasl. Habmoaenue u sKcriepuMeHT B
buzuke.

CriocoObl n3MepeHus: GU3NYECKUX BEIUYMH (QaHATOTOBBIE W IU(MPOBBIE H3MEPHUTEIHHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemrnoctu u3MepeHuil pu3ndeckux BeITu4rH (a0CONIOTHAS U OTHOCUTENbHAS ).

MonenupoBanue (GpU3NUECKUX SIBJICHUN M MPOLECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEP/0E TEJ0, UJIealbHAsl )KUJKOCTh, JI€AJIbHBIN T'a3, TOUEeUHBIN 3apsn). ' unoresa. duznueckuit
3aKOH, TPAHUIIbI €r0 TpUMEeHUMOCTH. Du3ndeckas Teopus.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne cuiabl TOKAa W HANPSOKEHUS] B I[EMU IOCTOSIHHOTO TOKa MPU TOMOIIH
AQHAJIOTOBBIX U UG POBHIX U3MEPUTENBHBIX TPHUOOPOB.

3nakoMcTBO ¢ 1M poBoil Jaboparopueit nmo ¢usuke. [Ipumepsl u3mMepeHus: PUINIECKUX
BEJTMYUH TIPU MOMOIIN KOMITBIOTEPHBIX JTATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe JaBuKeHHE. OTHOCUTEIBHOCTH MEXaHUYECKOro JBrkeHus. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3a1a4d MEXaHUKH.

Panuyc-BekTop MarepuanbHOM TOYKHM, €ro MPOEKUUMU Ha OCH CHUCTEMbl KOOpIUHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeiHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl koopAuHaT. CloKeHHe TepeMEIIeHU 1
CJI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JABUKEHUE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHHS ¥ TTyTU MaTepUaIbHON TOYKHA OT BPEMEHHU U UX TpaduKH.

CBobOomHoe mazeHue. YckopeHue cBOOOTHOTO mMajeHus. J[BrkeHue Tena, OpOIeHHOTO
MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaTEPUAIIbHOU TOUKHU
OT BpEMEHH U UX TpauKu.

KpuBonuneliHoe nBuxeHue. J[BmkeHre MaTepruaaibHOW TOYKH 110 OKPYKHOCTH. YTJI0Bas U
nuHenHas ckopocTh. llepwon m vactora oOpamenus. LleHTpocTpemMurensHoe (HOpMaabHOE),
KacaTeJlbHOE (TaHTeHIINAIFHOE) U TIOJTHOE YCKOPEHUE MaTepHabHON TOUKH.

TexHu4yeckue YyCTpONCTBAa W TEXHOJOTMYECKHE TMPOLECChl: CIUAOMETP, JABUKECHUE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIe U PEMEHHBIE Nepeayl, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, UILUTFOCTPALINS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CriocoObI uccae10BaHus ABMKCHUN.

NnnrocTpanus npeneapHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.



[IpeoOpa3zoBaHne IBIKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBrkeHus Tenna, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

HamnpaBnenue CkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHue TyTel, TPACKTOPHl, CKOPOCTEH JIBHMKEHHUS OJHOTO M TOTO K€ TeJa B Pa3HbIX
cHucTeMax OTCUETaA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

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

N3mepenne ycKOpeHUs TIpU NPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHU IO
HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOTO majieHus: (P€KOMEHI0BAHO MCIOJIb30BaHUE HU(POBOH
nabopaTopun).

N3yueHue nBukeHUs Tena, OPOLIEHHOIO FOpU30HTaIbHO. [IpoBepka rumnoressl o0 npsiMoin
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXIY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tela MO OKPYKHOCTU C IOCTOSHHOMW IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TepHoja OOpalieHHWsi KOHUYECKOrO0 MasTHHUKAa OT €ro
MapaMeTpoB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHeprinaibHbie cucTeMbl oTcuéra. [IpuHIMI OTHOCUTEIBHOCTH
[anunes. HenneprmanbHbie CUCTEMBI OTCUETA (OMpEIEICHHIE, IPUMEPHI).

Macca tena. Cuina. [lpuHnun cynepno3uiumu cui.

Bropoii 3akoH HeroTOHa 11711 MarepraibHON TOUKHU.

Tperuii 3akoH HproTOHA 151 MaTepUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsKeCcTH. 3aBHUCUMOCTh YCKOPEHHsI CBOOOJHOTO TIAJECHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO IJIAHETHI U OT Teorpaduueckoil mupoThl. JIBIkeHHEe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOpOCTb.

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

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUs CKOJBXKEHUS M CUJIa TPEHUS TIOKOS.
Koadduiment tpenuns. Cunia cOnpoTUBICHUS MPU ABMKEHUU Tella B JKUIKOCTH WU Trase, e€
3aBHCUMOCTbB OT CKOPOCTH OTHOCUTEIIBHOTO JABUKECHHUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuia Apxumena.

TexHuueckne yCTpOHUCTBA W TEXHOJOTMYECKHE IMPOUECCHl: MOMAIIUITHUKH, JIBUKECHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUS TEN B MHEPIHAIBHBIX M HEMHEPIIUATBHBIX CUCTEMaxX OTCUETA.

[IpyuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX UMIMHIPOB WJIM IIApPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOJCUCTBYIOILIECH MPUIOKEHHBIX K TETY CUJI C MPOU3BEICHUEM MACChl TeJla
Ha €ro yCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHMKAIOIINUX B PE3YJIbTATE B3aUMOJCHCTBUS TEI.

N3Mmepenne macce 1o B3auMOJICHCTBUIO.

HesecomocTs.



Bec tena npu yCKOPEHHOM NOIbEME U MAJCHUN.

[lenTpoOEKHbIE MEXAaHU3MBI.

CpaBHeHuE CUJT TPEHUS NIOKOSsI, KAUEHHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

W3mepenne paBHOAECHCTBYIONICH CUIT TP IBH)KEHUU OpycKa [0 HAKIOHHOM MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHMOCTHM BPEMEHH JBIDKCHHS OpycKa IO HAKIOHHON
IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHne ABMKCHUS CUCTEMBI TEJI, CB3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 IETKuUil OJIOK.

N3mepenune kodddumrenTa TpeHus Mo BEIWYHHE YTIOBOr0 KOd((UIIMEeHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue JBWKEHUS Opycka IO HAKJIOHHOM IUIOCKOCTHM C TMEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHne ABMKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpamaTenbHOE IBHKEHUE TBEPIOTO Tea.
MoMEeHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBust paBHOBeCUsI TBEPAOTO Tea.

VYcroitunBoe, HeycToUMBOE, O€3pa3InyHOe PaBHOBECHE.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIIHH.

Hemoncmpayuu.

VYcnoBust paBHOBeCHS.

Bunael paBHoBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycloBUN pPaBHOBECHS TBEPIOTO TeEJA, UMEIOIIETO OCh BPALICHUS.

KoHcTpyrpoBanue KpOHIITEWHOB U pacy€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOILIETO MJIOMA(b ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuke.

HNmnynsc MaTepuanbHONM TOYKH, CUCTEMBI MaT€pUalbHBIX ToueK. LIeHTp macc cucTemsl
MaTepuaibHbIX TOYEK. TeopeMa 0 JBMKEHUH LIEHTPA Macc.

HMnynbe cuIibl 1 H3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT umnynabca MaTepualbHON ToukH. IIpencraBieHne O COXpaHEHMM MOMEHTA
UMITYJIbCa B [IEHTPAIbHBIX MOJISX.

Pabora cuibl Ha MaloM M Ha KOHEYHOM mepemerieHuu. ['paduueckoe mpenacraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHJIBL.

Kunerndeckast sHepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPIMH MaTepUaIbHON TOYKH.

[loTeHumanpHble U HEMOTEHUUANbHbIE cibl. [loTeHianbHas 3Heprus. [loTeHnumanbHas
SHEPrusl ynpyro neGopMHpOBaHHOW NpYyKUHBI. [loTeHIManbHas SHEprus Teaa B OJHOPOJHOM



IpaBUTalMOHHOM MoJne. [loTeHnuanbHas 3Heprus Tejna B TPaBUTALMOHHOM I10JI€ OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckas cKopocTb. TpeTbsi KOCMUYECKAsi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI C M3MEHEHHEM MEXaHHUYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPIUH.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyum [ UACAIBHOM KUJKOCTH Kak CIEACTBUE 3aKOHA COXPAHEHHS
MEXaHUYECKON IHEPTUU.

TexHHYeCKHEe yCTPOMCTBA U TEXHOJIOTMYECKHE IPOLECCHI: IABH)KCHHE PAKET, BOJOMET,
KONEp, NPYKUHHBIA MUCTOJIET, TUPOCKOI, (PUIypHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

M3mepeHne MOIHOCTH CHJIBI.

W3MeHeHne sHepruM Teia MpU COBEPILIEHUU pabOTHI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy Npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiyibca Tena o TOpMO3HOMY IIyTH.

W3mepeHue cuiibl TATH, CKOPOCTU MOJIENU 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CHJIBL.

HccenenoBanue coxpaHEeHUsI UMITYJIbCA IPU YIIPYTOM B3aWUMOJEHCTBHH.

W3mepeHre KHHETUYECKOM YHEPTUHN TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEPI Uy NPY>KUHBI C pabOTOMN CUIIBI TPEHHUSL.

Onpenenenne paboOThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TepMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MeOopUU.

OCHOBHBIE TOJIOKEHHSI MoOJIeKyJIsspHO-KuHeTndeckoi Tteopun (MKT), ux onsiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YyacTHUIl BellecTBa. MoJenn CTpOeHUsI Ta30B, )KUJIKOCTEN U TBEPABIX TeN U 0OBICHEHHE CBOMCTB
BElleCTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmepaTypa u crocobbl e€ u3mepenus. lllkama temnepatyp
enbcus.

Mopnenp uaeanbHOro ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOPHH: YacTHIBl Tas3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJAECUCTBYIOT APYT C APYIOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temieparypa
(wkanma Ttemmneparyp KensBuna). 3akon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduyeckoe mpeacTaBieHre U30MPOILIECCOB: H30TepMa,
u30x0pa, n3obdapa.

CBs3p MEXIy [aBJI€HUEM U CpeAHEM KHHETUYECKOW DSHEpPruel MOCTYyNaTelbHOIo
TEIUIOBOIO [JBM)KEHUS MOJIEKYJ HJAEIBHOTO Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
KWHETHUUYECKON TEOPUHU UJICAIBHOTO rasa).

Cesi3p  aOCONIIOTHOM  TeMIepaTypbl TEPMOJMHAMHYECKOW CHCTEMBI CO  CpeaHei
KMHETUYECKOM DHEPrUeH MOCTYyNaTeIbHOIO TEIUIOBOIO JBUKEHUS €€ YaCTHLL.



TexHuueckue YCTpOICTBA U TEXHOJIOTMYECKHE TMPOLIECCHl: TEPMOMETp, Oapomerp,
MOJIy4YCHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHULl BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOT0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTe.

Mognens onbita llTepHa.

[IpuTsxenue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PELIETOK.

HabGntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILIOBOTO PABHOBECHS MPU TEIUIOOOMEHE MEXTy
ropsiuei U X0JIOJAHON BOJOM.

W3ydyeHrne W30TEpPMHUYECKOro TMporecca (PeKOMEHIOBAHO WCIIONb30BaHHEe MHU(POBOH
nabopaTopun).

N3yueHnue n30X0opHOTro Impoiecca.

N3yuenune nzobapHoro nporiecca.

IIpoBepka ypaBHEHHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUI s
TEPMOJMHAMMYECKOM CcUCTeMbl. BHemHume w  BHyTpeHHuEe napameTpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KAK CPEIHHE 3HAYEHUs BEJIWYWH, OMKCHIBAIOIINX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havasio tepMoanHaMuku. CaMONpPOU3BOJIbHAS pellaKcalis TePMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuAcanbHOrO0 Tra3a B TEPMOJWHAMUKE — CHUCTEMa YpPABHEHHI: YpaBHEHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTU
OTOM MOJENIM: HHU3Kasg KOHILIEHTpalus 4YacTHLl, BBICOKHE TeMIIepaTyphl. Brlpaxkenue mid
BHYTPEHHEN SHEPIUU OJJHOATOMHOTO MJI€aJTbHOTO rasa.

KBa3zucrarnueckrne u HECTaTUYECKUE TTPOIIECCHI.

DnemeHTapHas paboTa B TepMOANHAMHUKE. Beruncienne paboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 HW3MEHEHHUsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTeMbl 6e3 coBepiieHus padoTel. KOHBEKIHS, TETUIONPOBOIHOCTD, H3TyUCHHUE.

KonuyectBo Temnotel. TemnoéMkocTh Tena. YAelbHas W MOJSpHass TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUioTa CropaHus TomuiMBa. Pacuér kommyecTBa
TETJIOTHI TIpH Terutonepenaye. [lonstue 00 agnadbaTHOM TMporiecce.

[lepBblii 3ak0H TepMoaMHAMUKU. BHyTpeHHsst sHeprus. KonnyecTBo TemnoTsl u padoTa
KakK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKHM UI1 PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIAMHAMMYECKON CHCTEMbl MPOXOIUT €AMHCTBEHHas aauabara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aKk0H TepMOIMHAMUKU [JI1 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO MEPENATh
TEIUIOTy OT Oojiee XONOMHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeoOpatumMocTh NpupOIHBIX TPOIECCOB.



[Tpunimne! geiicTBus TenmnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

DKOJIOTUYECKUE aCNEeKThl MCIIOIb30BaHUSI TEIUIOBLIX JBHUTrarenei. TerioBoe 3arps3HeHue
OKPYKaIOIle Cpebl.

TexHuueckrue yCTpOMCTBA U TEXHOJOTHYECKUE MPOLECCHI: XOJOIWIbHUK, KOHAUIMOHED,
TU3ETbHBIA W KapOIOpaTOPHBIM JBUTATENM, MapoBas TypOWHA, TMOJNydYeHHUE CBEPXHU3KUX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAaHUEM TEIUIOBOIO HAcoca,
YTHIIM3AIMs OMOOPTaHUYECKOTO TOIUIMBA JIJISl BEIPAOOTKH «TEIUIOBOWY M 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3meHenue TemmepaTypsl py aquadaTH4eCcKOM pacIiupEeHUH.

BosaymHoe orauso.

CpaBHeHME YIENbHBIX TEIIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO Mpoiiecca.

KommbrorepHbie MOJIENIM TETUIOBBIX TBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

N3mepenne yaenbHOU Te0EMKOCTH.

WccnenoBanue nporiecca OCTHIBAHKS BEIIECTBA.

UccnenoBanue annadbaTtHOrO mpoiiecca.

N3yueHue B3aMMOCBS3M 3HEPTrUU MEKMOJIEKYJIIPHOIO B3aUMOJACHCTBUSL U TeMIIEpaTyphl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpezamnvie cocmoanusn eeuwiecmea. Pazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcanus. Vicmapenwme wu kumeHue. YaenpHas TeruioTa
napooOpa3zoBaHMUs.

Hacpiiennsle ¥ HeHachlllleHHbIE mapbl. KadecTBeHHass 3aBHCHUMOCTh IJIOTHOCTH U
JIABJICHUs HACBHIIIEHHOTO Tapa OT TEeMIIepaTyphbl, UX HE3aBUCUMOCTH OT 00BbEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTyphl KUIIEHUS OT JABJICHUS B KUIKOCTH.

BnaxxHocTs Bo3ayxa. AOCOIIOTHAS M OTHOCUTENNbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannnueckue u amopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBneHue u KpucTayiu3amus. Y aelbHas TerioTa miaBieHus. Cyoaumanus.

Hedopmaruu tBEpHoOro Tena. Pactsbkenune u cxxarue. Cosur. Moayne FOwnra. Tlpenen
yrIpyrux aedopmaruii.

TemioBoe pacuiMpeHne KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U IMHEHHOE pacIIupeHHe.
AHrapMOHHM3M TEIUJIOBBIX KOJIEOAHWN YAaCTHI] BEIIECTBA KaK MPUYHHA TETJIOBOTO PACHIUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue sHEPTHH B (PA30BBIX MEPEXOax.

YpaBHEeHHE TEIMIOBOTO OanaHca.

[ToBepxHocTHOE HaTsmKkeHHME. KoadduimeHT moBepxXHOCTHOTO HaTshKeHUs. KanumispHbie
saBJeHUd. [aBieHue noj NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHu4yeckue yCTpOMCTBA U TEXHOJOTUYECKHE TMPOIECChl: KUIKUE KPUCTAIUIBL,
COBpPEMEHHBIE MaTepUaJIbl.

Hemoncmpayuu.

TeroBoe pacumpeHue.

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.



OnBITHI ¢ MBUIBHBIMH TUIEHKAMH.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

Crioco0Ob!I U3MepEeHUsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUs KPUCTAITIMYECKOTO BELIECTBA.

Bunsr nedopmaruii.

Hab6nronenue mansix aedopmMarmii.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

N3yueHune 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEH.

W3mepenue yaenbHOU TEIUIOTHI IIIaBICHUS JIbJA.

W3y4eHne CBOMCTB HACHIIIEHHBIX N1apOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MaccChl IapoOB B IIOMEIEHUH.

N3mepenune kodphuIenTa moBepXHOCTHOTO HATSKCHUS.

Nzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallii Pe3UHOBOrO 00paslia OT MPUIIOKEHHON K HEMY
CHUJIBI.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

OnexTpuzauus Tel U €€ MposABIECHUA. DJIEKTPUYECKUM 3apsal. [IBa Buaa 3JIEKTPUYECKUX
3apsanoB. [IpOBOIHUKM, IMANEKTPUKM M IOJYIPOBOAHMKH. OJEMEHTAPHBIA 3JIEKTPUYECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsia.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH Kyona.

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

Hanpsok€HHocTh  anektpuueckoro mnoiis. IIpoOueiit 3apsa. JluHMM HanpskEHHOCTH
ANeKTprudecKkoro nosst. OHOPOIHOE FNEKTPUUYECKOE TOJIE.

[ToTeHIMaIbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HaIpsHKEHUE.
[TorenunanpHass  dHEprus  3apsga B DJEKTPOCTAaTHYECKOM  IIOJIE. ITorenunan
IIEKTPOCTATUYECKOro Mouid. CBsA3b HANpPsDKEHHOCTH MOJS W Pa3HOCTH IOTEHLIMAIOB JUIS
AIIEKTPOCTATUYECKOTO MOJIsI (KaK OJHOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[TpuHIMI CynepHO3ULIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueunoro 3apsina. Ilonme paBHOMepHO 3apsbkeHHON cdepsl. Ilorme paBHOMepHO
3apspkeHHOro mo o6wémy mapa. Ilome paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IUIOCKOCTH.
KaptrHbl mMHNI HANPSyKEHHOCTU ATUX TMOJIEN M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSJIOB.

JIMdIIEKTPUKN B JIEKTPOCTAaTUYECKOM IoJIe. J{MaIeKTpuuecKas MpOHUIAEMOCTh BELIECTBA.

Konnmencarop.  DJEeKTpOEMKOCTh  KOHICHCATOpa.  DICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpA.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COSIMHEHUE
KOHJICHCATOPOB.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

JIBm>KeHue 3apsKeHHON YaCTHITBI B OJHOPOAHOM AJICKTPUIECKOM TIO0JIE.

TexHUYEeCKHEe yCTPOMCTBA W TEXHOJOTHUYECKHE TMPOIECCHI: JIEKTPOCKOII, AJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3€MJICHHE JICKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Bau fe
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUI IEUCTBUA SJIEKTPOMETpA.

DNEKTPUUECKOE MOJIE 3apyKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B JIEKTPUYECKOM IIOJIE.

DneKTpocTaTUYecKast 3alluTa.

YCTpoKCTBO U AEMCTBUE KOHIEHCATOPA MOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIAJM ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOT0 MOJIs 3apsyKEHHOTO0 KOHAEHCATOPA.

3apsiaKa U pa3psiika KOHAEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopuvie padbomot, npaKmukKym.

OueHka cu1 B3auMOJEICTBUSA 3apsKEHHBIX TEll.

Habumronenne npeBpalieHyst SHEPruu 3apsPKEHHOTO KOHJIEHCATOpa B SHEPTUI0 U3JIyYEHUs
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LIENH, COAECPKALICH KOHAEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHIHUANOB (HANPSOKEHHs]) TMPH  MOCIEAO0BATEIHHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannbwlit IneKmpudecKuii mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CyliecTBOBaHUS TOCTOSIHHOTO —3JIEKTPUYECKOTo Toka. VCTouHMKM —TOKa.
Hampsoxkenne U u 3J1C é&.

3akoH OMa JJ1d y4acTKa LEeMH.

DJIEKTPUUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
IPOBOJAHMKA OT €ro JUIMHbI U IUIOUIaJM TONEPEYHOro CEeUeHHUs. YJeNbHOE CONpPOTHUBIIEHUE
BEIECTBA.

[locnenoBarenbHOE, NapajlIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoynsa—JIenna.

MOIIHOCTb 3JEKTPUUECKOT0 TOKA. TerioBasi MOLIHOCTD, BbIIEIsieMasi Ha PE3UCTOpE.

OJIC u BHYTpeHHEE CONPOTHUBJIICHHME HUCTOYHHMKA TOKa. 3akoH Owma mjig TOJHOMN
(3aMKHYTOI) 2JIeKTpUUECcKOl 1enmu. MoIHOCTh UCTOYHUKA TOKa. KOpOTKOe 3aMbIKaHHeE.

Konzgencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHUK AIEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa M HaMPSOKSHMS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANpsDKEHUS [UIS  PE3UCTOpa, JamIlbl
HaKaJIUBaHUs U CBETOIMOJIA.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IUJIOLIATU
MONIEPEYHOI0 CEYEHUSI U MaTepHuana.

HccnenoBanue 3aBUCHMOCTM  CHJIBI TOKA OT CONPOTUBIECHHS HIPU  I[OCTOSTHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE ralbBaHUYECKOIO JIEMEHTA M OLEHKA
BHYTPEHHETO CONPOTUBIICHUS.



Cnioco0OsI coeHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3sHOCTH NOTEHLIUAIOB MEX]Y MOJIFOCAMU UCTOYHMKA TOKA OT CHJIbI TOKa
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npAaKmMuKym.

HccnenoBanre CMEIAaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHS! TIPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTU CUJTBI TOKA OT HANPSHKEHUS JJI JITAaMITbl HAKaJIUBaHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETPa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXY MOJIOCAMU UCTOYHUKA TOKA OT CHJIBI TOKa
B IICMH.

HccnenoBaHue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnekTpuueckas MPOBOAMMOCTh PA3IMYHBIX BEIHIECTB. OJEKTPOHHAs MPOBOJUMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCHMOCTb  COINPOTHUBIEHUS  METANIOB  OT  TEeMIIepaTyphl.
CBepXnpoBOAUMOCTb.

DIIeKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHas MPOBOAUMOCTH MOJIYNPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

DONEKTPUYECKUNH TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAsT TUCCOLMALUA. DIIEKTPOIIU3.
3axonbl Dapazest ISt 3JIEKTPOIH3a.

OneKkTpuuecknii TOk B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIM paspsl.
Pa3znuuHble TUIIBI CaMOCTOSATENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHu4YecKkne yCTpPONCTBA M TIPAKTUYECKOE TMPUMEHEHHUE: Ta30pa3psaHbIe JIAMITHI,
AIIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA AIIOMHHHS, OJICKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIIPOTUBIIEHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

3akoHslI 2nekTposinza dapanest.

HckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

CpaBHeHUE NPOBOIMMOCTH METAJJIOB U MOJYIPOBOJIHUKOB.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, nPAKMuUKym.

HabGnronenue anexrponusa.

W3mepenue 3apsiia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHHS] TEPMOPE3IUCTOPA OT TEMIIEPATYPHL.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU TUOJA.

Du3nYeCKHl MPAKTHKYM.

CrniocoObl u3Mepenust (U3NYECKUX BEIUUUH C HCIOIb30BAaHUEM aHAIOTOBBIX M IU(POBBIX
U3MEPUTENbHBIX TMPUOOPOB H KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  WM3MepeHud  ¢usmueckux BenuywH. OIlEHKa TpaHUI
MOTPEIIHOCTEH.



[IpoBeneHNEe KOCBEHHBIX HM3MEPEHUM, WCCICNOBAaHUM 3aBUCUMOCTEH  (DU3UUIECKUX
BEJIMYMH, MPOBEPKA MPEAJIOKEHHBIX THIOTE3 (BBHIOOp M3 PabOT, OMUCAHHBIX B TEMATHUYECKUX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonaéHHoro ypoBHsA B 10 kiacce OCyLIECTBISIETCS ¢ YYETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTUKH, OWOJIOTHUH, XHUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnole noHAmMUA, CEA3AHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uUeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, MO/ICIIb, U3MEPEHHE, MOTrPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peunieHue cucTeMbl ypaBHeHuid. JluHeliHas ¢yHkums, mnapadona,
runep6ona, ux rpaduku u cBoicTBa. Tpuronomerpuyeckue GyHKIIMU: CHHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOphl M HMX MPOEKIMU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXAlolled  Cpelbl,  yTWIW3alus
OMOOPraHMYECKOTO TOIUTMBA ISl BBIPAOOTKH «TEIJIOBOM» M 3JIEKTPOIHEPTHH, MOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHHS B )KHBOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MoJIyYeHue HAHOMATEepUasoB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH U
ra3oB, OKHUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOITMAIIS, TAIbBAHUKA, YJICKTPOHHASI MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusa: nipeoOpa3oBaHue IBUKEHHUM C UCMIOIB30BAHUEM MEXaHU3MOB, YUET CYXOro U
JKUJIKOTO TPEHUST B TEXHHUKE, CTaTUYECKHE KOHCTPYKIMU (KPOHIITEHH, pemeérdyarsie
KOHCTPYKIIMH ), UCTIOIh30BaHUE 3aKOHOB COXPAHEHHUs MEXaHUKU B TEXHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATENb BHYTPEHHETO CropaHUs, MapoBas TypOWHa, OBITOBOM XOJOAWUIIHHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM YHCIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOTMM,  JJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMITBI, TTOJYITPOBOIHUKOBBIE MPUOOPHI, TahbBaHUKA.

11 KUIIACC

Paszgea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumoneiicTBUe MOCTOSIHHBIX MAarHUTOB M TNPOBOJHHMKOB C TOKOM. MarHuTHOE mMoOJe.
BekTop marHuTHOM MHAYKIMH. [I[puHIMN Cyniepno3niiny MarHUTHBIX NOJIeH. JIMHNKM MarHUTHOM
WHIYKITUH.

MarnuTtHoe 1oJie TPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJIHMKA, KATYIIKK U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHua, €€ HampaBi€HHE W MOAYJb. JIBMKEHHE 3apsSyKEHHOW 4YacTHUIbI B
OJTHOPOJHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

MarunutHoe nosie B Beectse. eppoMarHeTUKH, rnapa- U 1uaMarHeTUKH.



TexHHUYECKHME yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABUraTesb SKoOu, YCKOpPUTEIU
AJIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

KaptuHa naMHMH MHAYKIMM MarHuTHOIO IIOJ IIOJIOCOBOTO M IOJKOBOOOPAa3HOIo
IIOCTOSIHHBIX MarHuTOB.

KaptuHa nuHUN MarHUTHOM MHIYKIMM MOJS JJIMHHOTO IPSAMOro IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopneicTBue IByX MPOBOAHUKOB C TOKOM.

Cuita Amniepa.

[HericrBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

HaOnronenue 1BUKEHUS MydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeHCTBUSA 3IIEKTPOM3MEPUTENLHOIO IPUOOPa MAarHUTOIEKTPUUECKON CHCTEMBI.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

HcenenoBanue MarHUTHOTO 1OJIS TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeNCTBUSA IIOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuinbl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKLIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAyKIMH. [loTOk BekTopa MarHuTHOM MHAyKuMH. DJIC
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuyeckoe IMoJle.
Toku dyko.

O/1C nHAyKIMK B IPOBOAHMKE, IBUKYILEMCS B OJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karymka HWHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHHe
camonHaykiuu. JIC caMOMHAYKIINH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHME IPOLECCHl: WHAYKIMOHHAs II€Yb,
COJIEHOMJI, 3aIIMTA OT JIEKTPU3ALMHU TEN TP JIBUKEHUM B MATHUTHOM I10JIE 3€MIIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKIIUH.

Uccnenoanue 3aBucumoctd IJC HHAYKIMM OT CKOPOCTH HW3MEHEHHSI MAarHUTHOTO
IIOTOKa.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMAUHUEBOU (METHOM) TpyOe.

SIBrieHME CAaMOMHTYKIIUH.

Hccnenosanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHMS CHJIbI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomsol, npaKkmuKym.

HccnenoBanue ABIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Onpenenenne NHAYKIMHY BUXPEBOIO MarHUTHOT'O MOJIS.

HccnenoBaHue sBIEHUS CAMOUHYKIUH.

CO6opka MozEeH MEKTPOMarHuTHOIO TeHepaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarenbnas cuctema. CBOOOIHBIE KOJICOAHMSI.

['apmonnueckue  konebanus. KunemaTnueckoe M JAMHAMUYECKOE  OIMMCAHUE.
DHepreTuyeckoe oOmnucaHue (3aKOH  COXpAHEHHUS  MEXaHWYECKOW »Hepruu). BriBojg
JUHAMHYECKOTO OMHCAHUS TapMOHMYECKHX KOJNGOAHWH W3 WX OJHEPreTUYeCKOro u
KMHEMAaTUYECKOTO OIHCAHMUS.

Ammatyna u ¢aza xonebanuii. CBs3b aMIUIMTYbI KOJICOAHWNW HMCXOMAHOW BEIIMYHHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KoJIeOaHU TPYKMHHOTO MasiTHUKA.

[TonsTe o 3aryxarommx KojeOaHusx. BeiHyxaeHHble KoneOanus. PesoHaHc.
Pe3zonancHas kpuBas. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHOM KPUBOWU. ABTOKONIEOAHHUS.

TexHu4yeckue yCTpONCTBA M TEXHOJIOTMUYECKHE IIPOIECChl: METPOHOM, 4Yachl, Kaueiw,
MYy3bIKQJIbHBIE HHCTPYMEHTBI, ceiicMorpad.

Hemoncmpayuu.

3anuch KojaebaTenbHOrO ABUKECHHUS.

Hab6mronenre He3aBUCMMOCTH TIEPHO/Ia MAIBIX KOJIeOaHU rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyXamuX KOJIeOaHUH W 3aBUCUMOCTH TIEPHOa CBOOOTHBIX KOJICOAHUI
OT COMPOTHBIICHUS.

HccnenoBanue konebaHW Tpy3a HAa MAacCHUBHOW IMpPYXKHHE C IeNbl0 (OPMUPOBAHUS
npeJicTaBlIeHU 00 naeaqbHON MOJEIN NPYKUHHOTO MasiTHUKA.

3aK0oH COXpaHEHUs YHEPTUHU TIPU KOJIEOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBaHue BBIHYKIEHHBIX KOJICOAHHIA.

Habmtoenue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS TeNa B X0JI€ KOJIeOaHUii Ha YIIPYroM TMOJIBECe.

N3yueHue ABMKEHUS HUTIHOTO MAasTHHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

UccnenoBanue yObIBaHUS aMILTATY/IBI 3aTYXAIOIIUX KOJIEOaHMH.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

Tema 2. dnexkmpomaznumnole Koredanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJICOAHUST B HJICATHHOM
konebarenbHOM KoHType. ®opmyna Tomcona. CBsi3p aMIUIMTYABI 3apsga KOHAEHcaTopa C
aMIUTUTYION CHIIBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aTbHOM KOJeOaTeIbHOM KOHTYPE.

3aryxaromuye DJIeKTPOMarHuTHbIE KojeOaHus. BBIHYXICHHBIE DJIEKTPOMArHUTHBIE
KoJIeOaHwmsl.

[lepemenHbIii TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYAHOE M JEUCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSDKEHUS TIPU Pa3IUIHON (opMe 3aBUCHMOCTH IEPEMEHHOTO TOKA OT
BpPEMEHH.

CunyconaanbHbIA IEPEMEHHBIN TOK. Pe3ucTop, KOHJAEHCATOP M KaTyIIKa UHAYKTUBHOCTH
B LIENU CUHYCOUJAJIBHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHU M.

Wneanbublii Tpanchopmarop. [IponsBoacTBo, nepenada u morpeOiIeHUe >IEKTPUIECKON
SHEPTUHU.



OKOJIOTMYECKUE PUCKU NPU IPOU3BOACTBE 3JIEKTpOo3HEepruu. KynbTypa HCHOIb30BaHUS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HU.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: JJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuuorpaMMbl 3JIEKTPOMarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXarIUX JIEKTPOMATHUTHBIX KOJICOAHUM.

Monenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, karymika HHIYKTUBHOCTU U KOHJEHCATOP B LIEMH [IEPEMEHHOI0 TOKA.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH M
KOHJIEHCATOPA.

YCTpORCTBO M IPHHIIMIT ACHCTBHS TpaHCHOpMaTOpa.

Mopeinb TMHUY 3IIEKTPOIEPEAAUN.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

Wzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 MOCIe0BaTEIbHO COSAMHEHHbBIE KOHIEHCATOD,
KaTYUIKy U pEe3UCTOp.

Habmtoienue 3meKTpoMarHuTHOTO Pe30HaHCa.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOT'0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBLE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepednsle M IpoAobHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs M AjauHa BOJIHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3amMmHas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXKEHHE, [PEIOMJIEHHME, IOJISIpU3aLus,
uHTEephepeHIMs U AUdpaKIHsL.

[IIkana 3JIeKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIIMIIBEI paIKOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPeIbl.

TexHUuecknue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
pamap, paauoONpUEMHMK, TENeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacrpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJH.

KoneoG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUH.

Habmionenne oTpaxeHus U MPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKUI PE30HAHC.



CBolicTBa yJIbTpa3ByKa U €ro NpUMEHEHHE.

HaGntonenue cBsi3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOM W YacTOTOU
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMAarHUTHBIX — BOJIH:  OTPa)KE€HUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6HapyxeHne HHPPAKPACHOTO U YIBTPAPHUOIECTOBOTO U3TYICHHIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamMosMHENHOE paclpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cera. ToueuHslit
HMCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHune H300pakeHU B ILIOCKOM
3epkaie. Cheprudeckne 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MpEIOMJICHHUS CBeTa. AOCOJIOTHBIM  IOKa3aTesb
npesnomieHuss. OTHOCUTENbHBIM MOKa3aTelnb MpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa M
COOTHOUIEHUE JIJIMH BOJIH MPU NEPEXOJE MOHOXPOMATHUYECKOTO CBETa Yepe3 I'paHMILy pasjelia
JIBYX ONTUYECKUX CPEI.

Xon nyueit B mpu3me. ucnepeust ceera. CiioxkHBbIN coctaB Oenoro ceera. L[Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yro MOJIHOr0 BHYTPEHHETO OTPAKEHHUS.

Cobuparomue W paccewBaroniye JUH3bL. ToHKas JuH3a. DOKyCHOE pacCTOSHHE U
ONTHUYECKAasl CUJIa TOHKOHM JMH3bl. 3aBUCHUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM cdeprueckoit
JIMH3BI OT €€ TeOMETPUU U OTHOCUTENILHOTO MOKa3aTessl IPeIoMIICHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOUIEANIETo JIMH3Y MOl TPOU3BOJIBHBIM YIJIOM K €€ INIaBHOM ONTHYECKOM OCH.
[TocTpoenue n300pakeHU TOYKK U OTpe3Ka MPSIMOU B COOMPAIOIINX U PACCEUBAIOIIUX JTMH3AaX
U UX CHUCTEMaXx.

OnTuueckue npubdopsl. Pazpemaroras ciocoOHocTh. ['11a3 Kak onTuveckas cucrema.

[Ipenenbl npUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BomnoBas ontuka. Wutepdepenuuss cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaONIOZICHUSI MaKCHMYMOB W MHHHUMYMOB B HMHTEP(PEPEHIIMOHHOW KapTUHE OT JABYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMepsI kitaccuuecknx HHTEP(EPEHITMOHHBIX CXEM.

Hudpakmus cera. [udpakiumonnas pemérka. YciaoBue HAOTIOACHUS TJIABHBIX
MaKCHUMYyMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETA Ha TUPPAKITMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4yeckue yCTpOMCTBA W TEXHOJOTUYECKHE TMPOIECChl: OYKH, JyIa, NEepPUCKOII,
dboroanmapar, MHUKPOCKOI, TMPOCKIIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npenomMiIeHs CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccenenoBanue xoa CBETOBBIX MTYYKOB Yepe3 INIOCKONMAPAILIEIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300payKEHHIA B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIA.

Hab6nronenue natepdepeHIinm creTa.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuenne qupakinOHHON PEIIETKH.

HaOnronenue nudpakiimoOHHOTO CIIEKTPA.

HaOnronenue nucrnepcuu cBera.

Habmronenue nonsipu3anyu cBeTa.

[TpuMeHeHne TOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HANPSHKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

M3mepenue nokasaTess NpeoMIICHHs CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO PAcCTOSTHHSI OT BELIECTBA (Ha MPUMEPE KHUIKUX
JIUH3).

N3mepenue pOKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenue n300paXkeHUs B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenne n300paxeHns: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBanue TeneCKOMMYECKIX CHCTEM.

HaGnronenue nudpakunu, MHTEpHEpEeHIUHN U NOSpU3alUH CBETA.

N3yueHue noasipu3aluy cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO U3TYICHUS Ha IBYX LIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AM(PppakMOHHOTO CIIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHune criekTpa U3ITydeHHsT CBETOIMOA ITPH MOMOIIHN TU()PAKIIHOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielUAJILHOM T€OPUU OTHOCUTEIbHOCTH.

['paHuIIbl TPUMEHUMOCTH KJIAaCCMUECKOM MexaHuku. IlocTymarel cnenuaabHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
npuIHHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeIUIeHHE BPEMEHH M COKpaIleHUe
JUINHBI.

OHeprust U UMITYJIbC PEIATUBUCTCKON YacTHUIIBI.

CBsI3b MacCCHI C SHEPTHEN U UMITYJIECOM PEISITUBACTCKON YaCTHIIBI. DHEPTHUS TIOKOSI.

TexHUYeCKHEe YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYyTHUKOBBIE MPUEMHHKH,
YCKOPHUTENH 3apsHDKEHHBIX YacTHUIL.

VYyeHnueckuil HKCIIepUMEHT, Ja0opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (1Mo GororpadusM TpeKkoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM TI0JIE).

Pa3nea 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapuo-6011o860ii oyaiusm.

PaBHOBecHOE TeMIOBOE W3JIy4YeHHE (M3IIyYeHHE aOCONIOTHO YEPHOrO Teja). 3aKoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otoadpdext. Onbitel A. I'. CroneroBa. 3akoHbl (poTtodddexra. YpaBHeHHEe DUHIITEHHA
st hotordexra. «KpacHas rpanuna» dpotodrddekra.

JlaBneHue cBeTra (B 4YaCTHOCTH, MIABJICHHE CBETa Ha aOCOJIOTHO MOITIOUIAIONIYI0 U
abCcoOTHO OoTpaskarolryio nosepxHocth). OnbiTh I1. H. JleGenena.



BosHoBbie cBoiicTBa yactull. Bonnbl ne bpoits. JnvHa BosHbl ne bpoing u pasmepsl
00JlaCTH  JIOKaNW3alMK  JABWXKYILIEHCs  4acTullbl.  KopmycKylsipHO-BOJTHOBOM — Ayalau3M.
Judpakius 37eKTPOHOB Ha KPUCTAIIAX.

Crnenuduka nzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéHnocTe [ eiizendepra.

TexHuuyeckue ycTpolcTBa M TEXHOJIIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTuuK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHAst OaTtapesi, CBETOAHOI.

Hemoncmpayuu.

®dotor(hdekT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUSI TIOIYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneunas 6arapes.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue poropesucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe uccnenoBanus hotodddexra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHHUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOoeHUs aToma. [imaneraprast moaens atoma Pesepdopra.

[Toctrymarer Bopa. M3nydenne u moriomeHne (OTOHOB MPH TEPEXOe aromMa ¢ OIHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEprUU aTOMa BOJOPOA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3TTyueHue cBeta. Jlasep.

TexHu4yecKkne yCTpPOWCTBA M TEXHOJOTHYECKHUE TMPOIECCHl: CHEKTPAIbHBIM aHaIMU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpeznenenne IJIMHBI BOJHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HabGnronenue muHeRvyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOro aTOMAapHOIO BOJOPOJa U U3MEPEHHE MOCTOSHHON
Pun6epra.

Tema 3. Quzuka amomHoz20 A0pa U INEMEHMAPHBIX YACHUY,

Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe ducio sjpa.
N3oTomnsl.

PagnoakTuBHOCTE. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacnaa. ['amma-
U3ITy4eHue.

3aKOH paguOaKTUBHOrO pacmnana. PanmoakThBHBIE H30TONBI B mpupoae. CBoOHCTBa
MOHU3HUPYIOUIETO U3JIyYeHUs. BiausiHue painoakTUBHOCTH Ha KHUBbIE OpraHu3Mbl. EcTecTBEeHHbBIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHsbie cuibl. [ledekT macchr spa.

SAnepubie peaknuu. Jlenenne wu cuHTe3 saep. SnepHeie  peakTopbl. [Ipobiembr
YOPABISIEMOTO  TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKHE aCMeKThl pPa3BUTUS  SAECPHOU
SHEPTeTUKHU.

Mertoabl peructpanuy U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHL.



DyHIaMeHTAIbHBIE B3aUMOJEHCTBUA. baprnoHbl, Me30HBI U JeNTOHBI. [IpeacraBienue o
CranpaptHoit mosienu. KBapk-riitooHHas MOJCIb aJpOHOB.

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

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpOHWCTBa M TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, Kamepa Buibcona,
SJIEPHBIA  PEaKTOp, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

HccnenoBanue paguoakTUBHOTO (hOHA C MCIIOIB30BAHUEM JI03UMETPA.

W3ydenue norionieHus 0eTa-4acTul] aTFOMHUHACM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH.

Otanbl  pa3BUTHS  acTpoHoMuu. [lpukinagHoe ©W  MHUPOBO33PEHUECKOE 3HAUCHHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (HU3UKKA Ui OOBSCHEHUS MPHUPOJBI KOCMHYCCKHX
00BEKTOB.

Meroabl acTpOHOMHUYECKMX HcclieqoBaHUNA. COBpEMEHHbIE ONTUYECKUE TEIECKOIbI,
paanoTeNeCKOMbl, BHEaTMOC(hepHast acTpOHOMHUSL.

Bupn 3Bé31H0r0 HEOa. Co3Be3us, spKue 3BE3/IbI, INIAHETHI, UX BUIUMOE JBUKCHUE.

ConneuHas cucrema.

Connue. Conneunas akTUBHOCTh. McTtounuk sneprun ConHia v 3BE31.

3BE3/1b, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpaJIbHBIA KJacc —
CBETUMOCTBY. 3BE3/bI TJIABHOW MOCIJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIst
3BE3[] TIJIaBHOW MOCJIENOBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3a. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKACHUH U 3BOMOIMH COJIHIIA U 3BE31. DTaIbl )KU3HU 3BE3I.

Muneunsiii [1yts — Hamia ["anaktuka. [Tonoxxenne n neuxxenne Connua B ['anaktuke. Turbl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHBIE ABIPHI B siIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe nznyueHue.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yuenuueckue naoniodenus.

HaGmronenuss 3B&3mHOTO Heba  HEBOOPYXKEHHBIM  TJAa30M € HCIIOJIB30BAHHEM
KOMIBIOTEPHBIX TMPWJIOKEHUNW I ONpeAeNieHUs] TOJOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31s1 CEeBEPHOTO MOMYIIApHs U SIPKUE 3BE3IBI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTICHHUM.

Du3nYecKU MPAKTUKYM.

CriocoObl u3MepeHus (GU3MUECKUX BEJIHMYUH C HCIOIH30BAaHUEM aHAJIOTOBBIX U IH(PPOBBIX
W3MEPUTEIIBHBIX TPUOOPOB U  KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TIOTPEITHOCTH  HW3MepeHud  (usumyeckux BenuuuH. OIleHka TpaHUIl
IIOTPELITHOCTEM.

[IpoBeneHue KOCBEHHBIX HM3MEPEHMH, HCCIEIOBAaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEPKa MPENJIOKEHHBIX TMIOTe3 (BbIOOp M3 pabOT, OMMCAHHBIX B TEMaTHYECKHX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa0OpaTOpHbIE pa0OThI, TPAKTUKYM»).

O0o0maroniee NOBTOpPeHUeE.

OO0o0OmieHne W CUCTeMaTW3alusl  COACepX aHWsl  pas3neinoB Kypca «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOaHus U BOJHBIY,



«OCHOBBI CIleUaNbHON TEOpUHM OTHOCHTENbHOCTHY», «KBaHTOBas (Qusuka», «IIEeMEHTHI
ACTPOHOMHH U acTPODUZUKIY.

Ponp ¢u3uku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
STUYECKON cdepax [eATeNbHOCTH YelOBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM HayuyHOM KapTUHE MHpa, 3HAUYEHUE OMHCATEIbHOW, CHCTEMaTU3UPYIOIIEH,
OOBSICHUTENIBHOM U MMPOTHOCTHYECKON (DYHKIMIA (pr3nuecKor TeOpHH, poib PU3NIECKON TeOpUr
B ()OPMUPOBAHUU TPEACTABICHUN O GU3NYECKON KapTHHE MHPA, MECTO (U3UUYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 11 Kiacce OCyIIECTBISIETCS C YIETOM
COJICPIKATEBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Mesxicnpeomemuovie nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uveckas BeIWYWHA, 3aKOH, TEOPHs, HAOIIOJCHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHKE, MOJICIh, H3MEPEHHE, TTOTPEITHOCTH U3MEPEHUHN, H3MEPUTETHHBIC
npuOopsI, U poBas 1ad0paTOPHs.

Mamemamuka: peuieHre cucTeMbl ypaBHeHHUI. Tpuronomerpuueckue (yHKIHUU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOC TPHTOHOMETPHYECKOE TOXKICCTBO. BEKTOpHI M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHBEIC 3JIEMEHTAPHBIX (DYHKIIUU.
[Tpu3naku mo100us TPEYrOIbHUKOB, OMPEIeICHHE TUIOIAIN IUIOCKUX PUTyp U 00bEMa Tel.

buonozua: >nektpuueckue SBICHHUS B KUBOM MpUpoJe, KoseOaTelbHbIE IBHKEHUS B
JKUBOW  TIpUpOJE,  JKOJOTHYSCKHUE  PUCKA  TIPU  TPOU3BOJACTBE  DJICKTPOIHEPIHH,
JJIGKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOMIEH Cpeabl, YIBTPa3BYKOBas JIHMATHOCTHKA B
MEAUIIMHE, ONITUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpPUCTAIIIMYECKass CTPYKTypa TBEPABIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOMN PEIIETKY, CIIEKTPAIBHBIN aHAIHN3.

T'eozpaghusn: MarHuTHBIC TIOTIOCA 3E€MIIH, 3aJI6)KW MAarHUTHBIX Py, (GOTOChEMKA 3eMHOMN
MOBEPXHOCTH, cericMorpad.

Texnonozusn: npuMeHEeHNE MOCTOSHHBIX MarHUTOB, JIEKTPOMArHUTOB, IEKTPOABUTATEND
Sxobm, reHepaTop TEPEeMEHHOTO TOKAa, WHAYKIIMOHHAS TIeYb, JIMHHUH D3JIEKTpoIiepenad,
QJIGKTPOJIBUTATENIb, pPajiap, pPaTIUONPUEMHUK, TEIIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTPa3ByKOBasi IHArHOCTUKA B TEXHUKE, MPOSKIMOHHBIA amnmapar, BOJIOKOHHAS OMNTHKA,
coNHe4Has Oarapesi, CIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTETUKA U IKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUAJIMUHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIBTATbHI

JInyHoCTHBIE pe3yJIbTAThl OCBOCHHS yueOHOro mpenmMera «Du3nKa» JTOJDKHBI OTPAKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIIMEH JUYHOCTH, CHCTEMOH IICHHOCTHBIX OpHEHTAllMi, TO3UTHUBHBIX BHYTPEHHHX
yOXKIICHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM  POCCHMCKOTO  0OIIecTBa,
paclIipeHre XKU3HCHHOTO OIbITa W ONbITA ACSITEILHOCTH B IMPOIECCE PEaTu3allid OCHOBHBIX
HANPaBIICHUH BOCIIUTATEIBHOMN JIEATEILHOCTH, B TOM YHCJIC B YACTH:

rpaskIaHCKOro BOCTIMTAHUS:

e chopMHPOBAHHOCTH TPAKIAHCKOW TIMO3MIMKA OOYYAIOIMIETOoCs KaK aKTHBHOTO H
OTBETCTBEHHOT'O WICHA POCCUICKOTO 00IIECTBa,

® MPUHATHE TPAAULMOHHBIX OOIEUYETOBEUECKUX T'YMAHUCTUYECKUX U IEMOKPATUYECKUX
IIEHHOCTEM;

® TOTOBHOCTh BECTH COBMECTHYIO JESTENbHOCTh B MHTEPECAX I'PaXXIaHCKOTro OOIIeCTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIuy;

® yMEHHE B3aMMOJCIICTBOBATh C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSAMYU ¥ Ha3HAYCHUEM;

® TOTOBHOCTh K TYMAHUTApPHOW U BOJIOHTEPCKOM EATEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS

¢ chopMHPOBAHHOCTH POCCUUCKON TpaskJaHCKON UICHTUYHOCTH, TATPUOTH3MA;

® I[ICHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHHUSM POCCHHCKUX
yUY€HBIX B 0071aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO TTOBE/ICHUS;

® CIOCOOHOCTH OILIGHWBAaTh CHUTYallMI0 W TNPUHUMATh OCO3HAHHBIE  PEIIEHUS,
OPUEHTHUPYICh HA MOPAIbHO-HPABCTBECHHBIC HOPMBI W IICHHOCTH, B TOM 4HCIE B
JIESITETbHOCTH YYEHOTO;)

® OCO3HaAHHE JUIHOTO BKJIAJA B IOCTPOCHHUE YCTOMIMBOTO Oy IYIIETO.

ICTETHYECKOr0 BOCIIUTAHUS

® OCTETHUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYAs 3CTETUKY HAyYHOTO TBOPYECTBA,

npucyero Gpusnvyeckon HayKe.
TPYAOBOI0 BOCHUTAHMS:

e HHTEpeC K pa3nu4yHbIM cdepaMm MNpoPecCHOHATHHONW ACSITeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOp Oymyteit
po(hecCuu M pean30BbIBATH COOCTBECHHBIC )KH3HCHHBIC TUTAHBI;

® TOTOBHOCTHh M CIHOCOOHOCTH K OOPa30BaHMUIO U CaMOOOpa3oBaHUIO B 001MacTH (U3UKH
Ha MPOTSHKCHUN BCEH JKHU3HH.

IKO0JIOrHY€CKOr0 BOCIIMTAHUSA:

e chOpPMHPOBAHHOCTh JKOJOTUYECKOW KYJIBTYpPhI, OCO3HAaHHE TJIOOAIBHOIO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;

® [UJJAHMPOBAHUE U OCYILECTBJICHUE CUCTBUIM B OKPYKAIOLIECH Cpelle HA OCHOBE 3HAHMS
LeJIeld YCTOMYMBOrO Pa3BUTHUS YEJIOBEUYECTBA;



paciupCHUC OIbITa ACATCILHOCTU 3KO0JIOTHYECKOM HAIIpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHHH 110 (1)I/I?>I/IK€.

IHMEHHOCTU HAYYHOI'0O IIO3HAHUSA:

C(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAYYHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIECCE H3Y4YCHUS
(GU3UKKM  OCYIECTBJIATH  NMPOEKTHYIO M MCCIIEJOBATENIBbCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIE YHUBePCcAIbHbIE YUueOHbIe 1eiCTBUS
ba3oBble Jlornyeckune AefcTBUA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh U AKTyaIH3UPOBATH MPOOJIEMY, pacCMaTpHUBATh €&
BCECTOPOHHE;

OINPEAEIIATD LENH NEATEIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS;
BBISBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (U3HYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS NpoOJIeMbl C y4ETOM aHaiuM3a HMEIOIIUXCs
MaTepUaIbHBIX U HEMAaTEPHUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATECIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YyIbTATOB LIEIAM,
OLICHUBATh PUCKHU ITOCIECACTBUM NEATEIBHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH PabOTy B YCIOBHSIX pEAIbHOT0, BUPTYaJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBAaTh KPEaTHMBHOE MBIIIUIEHUE MTPH PEILICHUH )KU3HEHHBIX POOIIEM.

ba3oBble ncciienoBarebcKue AeiCTBHUA.

BJIQ/IETh HAYYHOW TEPMHUHOIIOTHEH, KIIFOUEBBIMH MOHATHAMH U MeTOAaMH (DU3HUECKO
HayKH;

BJIQJIETh HAaBBIKAMHU YYEOHO-UCCIIEOBATEIbCKOM W TMPOEKTHOM JEeSATENIbHOCTH B
oOnactu (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY
METOJIOB pEHICHUS 3a7a4  (PU3NISCKOro COJCPXKAHUSA, IPUMEHEHUIO Ppa3TUIHBIX
METOJIOB TIO3HAHUS;

BJIQJICTh BUJIAMH JICATEIHHOCTH IO MOJYUYESHUIO HOBOTO 3HAHHMSI, €r0 WHTECPIIPECTAIINH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAllUIX, B TOM YUCIE MIPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIC CBSI3U M aKTyallU3UpOBATh 3aJady, BBIJIBUTaTh
TUTOTe3y € peIIeHWs, HaxOMuUTh apryMEeHTBl JUIA JIOKa3aTelbCTBAa CBOMX
YTBEPXKICHHM, 33]1aBaTh MapaMeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOJIYYCHHBIE B XOJ€ PEIICHUS 3a7add pPe3yibTaThl, KPUTHYCCKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEILHOMN JEATEeILHOCTH, B
TOM YHCJIC TP U3YUSHUH (DU3UKH;

JIaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OLEHHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh TIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEICITEIHLHOCTH;
YMETh HHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIZIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUIriHAJIbHBIC ITOAXOAbI U PCIICHU A,
CTaBHUTb HpO6JIeMBI " 3a7la4u, JOIMYyCKAarIHEC AJIbTCPHATUBHBIC PCIICHU .

Patora ¢ undopmanmeii:

BIQJICTh HABBIKAMHU TMONy4YeHHs wuHpopMammu (HU3HYECKOTO COICpKAHUS W3
HUCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSTCIIBHO OCYIIECTBIATh IIOWCK, aHaJU3,
CUCTEMATH3AlMI0 M HMHTEPHpETaluio HHOOPMALMKA pa3IMYHBIX BUIOB H (GopMm
MPEICTABIICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

HCIIOJIb30BaTh CPEJCTBA HH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTraHU3AIMOHHBIX 331ad ¢
coOnrofcHreM TpeOOBaHWUN  APrOHOMUKHM, TEXHUKH O€30MacCHOCTH, THUTHUCHBI,
pecypcocOepeKeHus, TPABOBBIX M OITUYECKUX HOPM, HOPM HH(DOPMAIMOHHOU
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCThI (DU3MYECKOTO COJCPKAHUS B PA3IUYHBIX (dopmarax ¢ yd4eTom
Ha3HAYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMmy
MIPEIICTABICHUS U BU3YATH3AIHH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH J1EATEILHOCTH;
pacro3HaBaTh MPEINOCHUTKNA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IMKTEHI;
pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HUCIIOJIB30BAHMEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCII0JIb30BaTh MMPEUMYIIECTBA KOMAHIHON M UHAUBHIyaTbHON pabOThI;
BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH C y4ETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4leHa KOJUIEKTHBA,

IPUHUMATH L€ COBMECTHOM [JEATEIBHOCTH, OPraHW30BBIBaTh M KOOPAWHUPOBATH
JNEeNCTBUS TO €€ JOCTH)KEHMIO: COCTAaBJATh IUIAH JAECWCTBUM, pAclpeleNsiTh PO C
y4€TOM MHEHUH yYaCTHUKOB, 00CYX/1aTh Pe3yIbTaThl COBMECTHOM paboThI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIAJa M KaXJIOT0 yYaCTHHMKAa KOMAaHIbl B 0OLIUI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJEU C MO3UIIMH HOBU3HBI, OPUTMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE MOBEACHHE B PA3IMYHBIX CUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEIILHOCTh B 00JIACTH (PU3MKH U
ACTPOHOMMH, BBISIBIISATH MTPOOJIEMBI, CTABUTH U (POPMYITHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUJIAH PELICHUs PACUETHBIX U KAUEeCTBEHHBIX 3a/1a4, TUIaH
BBITTOJIHEHUS TTPAKTHYECKOH pabOTHI ¢ YIETOM HMMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHHUI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacMpATh paMKH y4€OHOIO IIPeAMETa Ha OCHOBE JIMUHBIX NPEANOYTEHUN;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0st OTBETCTBEHHOCTH 32
pelLIeHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIUIHMHA B 00IacTu (U3UKH,
IIOCTOSTHHO ITOBBIIIATh CBOM 00pa30BaTeNbHBINA U KyJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIL, 3MOLIUOHAJIBHBIA HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B AEATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJCTh HAaBbIKAMU IIO3HABATEIILHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(uUIEKCUU TSl OLICHKH CUTYalMH, BEIOOpa BEPHOI'O PEeIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;
IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB IEATEIbHOCTH;
IPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;
IIpU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIUOKH.

B nmponecce AOCTHXKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOrpaMMBbI I1O (I)I/ISI/IKG JJIsL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPHICHCTBYCTCA 3MOI_[HOHaJIbHBII>'I
HHTCIICKT, npez[nonarafomnﬁ C(i)OpMI/IpOBaHHOCTBI

CaMOCO3HaHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBLHOE
COCTOSIHWE, BUJETH HAINpPaBICHHUS PAa3BUTHA COOCTBEHHOW SMOIMOHAIBLHOU cdephl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKIIOYAIOIMIETO  CAMOKOHTPOJb,  YMEHHE  NPUHUMATH
OTBETCTBEHHOCTh 3@ CBOE IIOBEJCHHE, CHOCOOHOCTh  QJaNTHPOBAThCi K
HMOIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMICH CTPEMJICHHE K JOCTIDKEHHIO e U YCIIeXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;
OMITATUH, BKIIOYAIONIEH CIOCOOHOCTh IOHUMATh SMOIMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBaTh €r0 MpPHU OCYIIECTBIEHUU OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO U
COIIEPEKMBAHHUIO;

COLMAIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBaTh OTHOIIEHUS C
JIPYTUMH JIOABMH, 3200THTHCS, TIPOSIBIISATH HHTEPEC U Pa3peIaTh KOH(DIUKTHL.

I[MPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH y O0yUaIOIIUXCS YMEHUIA:

MOHUMATh pPOJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTUYECKOW, 3KOJOTUYECKOM,
COLMAIIBHOM M ATUYECKOH chepax IesTeIbHOCTH YeNIOBEKa, POJIb U MECTO (PM3HUKH B
COBPEMEHHOI Hay4YHOU KapTUHE MUpa, 3HAUEHUE OINHCATENbHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENbHON MW MPOrHOCTHYECKON (YHKIUN (pusnveckon
TEOPUHM — MEXAHHMKH, MOJEKYJISIPHOU (PU3MKM M TEpMOJMHAMMKH, POib (hu3nuecKon
TEOpHH B (POPMUPOBAHUHU IPEACTABICHUHN O GU3NIECKON KapTUHE MHPA;

pasinyaTth yCJIOBHUA HPUMEHUMOCTH Mojened (U3NYeCKMX Tel M IPOLECcCOB
(sABNIEHMIT): MHEpLMANIbHAS cHCcTeMa 0TCUETa, abCONIIOTHO TBEPIOE TEIO0, MaTepHalIbHAs
TOYKa, PABHOYCKOPEHHOE JBIKEHHME, CBOOOJHOE NajaeHue, abCONIOTHO ympyras
nedopmarus, abCOTIOTHO YIPyroe M abCONIOTHO HEYIMPYroe CTOJIKHOBEHMSI, MOJICIH



ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMYECKOTO) Tela, WACaJbHBIA Ta3, TOUYEUYHBIH
3apsizl, OAHOPOJHOE IEKTPUUECKOE I0JIE;

pa3iauyath ycioBUsS (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (UBHUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI Xapakrep (QyHAAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTHh
WCIIO0JIb30BAaHUS YAaCTHBIX 3aKOHOB;

AaHATM3UPOBAaTh W OOBACHATH MEXAHWYECKHE TPOLECCHl W SIBICHUS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHbBl MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOIo
IBUXKEHHS, (OpMYJbl KMHEMAaTUKU PaBHOYCKOPEHHOI'O JABIXKEHHUS, NMpeoOpa3oBaHUs
lNanunes nmug CKOPOCTM M IIepeMelIeHus, 3akoHbl  HbprooToHa, HpuHUUI
OTHOCHUTENBHOCTH ['anwuiies, 3aKOH BCEMHUPHOIO TITOTEHUs, 3aKOHBI COXPaHEHHUs
UMIyJbCA M MEXaHWYECKOM OSHEpruu, CBS3b pabOThl CHUJIBI C HU3MEHEHUEM
MEXaHMYECKOM DSHEpPruu, YCJIOBHsS paBHOBECUS TBEPIOro Tena), IMPH ITOM
UCIIOJIB30BaTh ~ MaT€MAaTHYECKOE  BBIPA)KEHHME  3aKOHOB,  YKa3blBaThb  YCJIOBUSA
IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IIpeoOpazoBaHuil [anumes, BTOpOro u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXpAHEHHUS UMITYJIbCA U MEXAHUUYECKOW YHEPrUu, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AQHAIM3UPOBATh U OOBSACHATH TEIIOBBIC MPOIECCHl U SBIICHUS, HCIOIb3Ys] OCHOBHBIE
nonoxkeHuss MKT u 3akoHBI MOJIEKYJISIpHON (GU3MKHM U TEPMOAMHAMHKHU (CBSI3b
JIaBJICHUS UICAIBHOTO ra3a Co CPEAHEN KUHETUYECKON SHEPruen TEIIOBOr0O ABUKECHUS
M KOHLEHTpauue:d €ero MOJIEKYyJ, CBSA3b TEMIIEpAaTypbl BEIIECTBA CO CpeaHEH
KMHETUYECKOM DHHEpruer TEeIIOBOTO JBHWXKEHHS €ro 4YacTHll, CBA3b JaBJIEHUSA
UJCAbHOIO Ta3a C KOHILIEHTpAlUUeW MOJIEKYJ M €ro TEMIIEpAaTypod, ypaBHEHHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHECHMS
SHEPruy B TEIJIOBBIX Ipolieccax), MpU OSTOM HCIOJIb30BaTh MaTeMaTHYECKOe
BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUSl NPUMEHMMOCTH YpaBHEHHs MeH[eneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHE SBIICHUS, KCIONb3yS OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKH (3aKOH COXPAHEHUS DIIEKTPUIECKOTO 3apsija,
3akoH  KynoHa, DNOTEHIMANBHOCTh  AJIEKTPOCTATUYECKOIO  TOJSA,  MPHUHIMNI
CYNEPIIO3UIUHN DJIEKTPUUECKUX IIOJIEH, IPU ITOM YKa3blBasi yCIIOBHs IPUMEHHMOCTH
3akoHa KymoHa, a Take NpakTUYEeCKH BaKHbIE COOTHOIIECHMS: 3aKOHbI Oma A
y4acTKa LEenu U AJi1 3aMKHYTOH 3JIEKTpUUECKOU 1enH, 3akoH Jxoynsa—JIenua, npaBuia
Kupxroda, 3akonsr apazes s 371€KTpoIn3a);

OMHCHIBATh (DU3MUECKHUE MPOIIECCHI U SBJICHHUSI, HCIONb3ysS BEIUYUHBL: TEpEMEIICHNUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TE€J, CHJIa, MOMEHT CHJIBI, 1aBJICHHE,
MOTEHIIMATbHAs SHEPrusi, KWHETHYeCKas HSHEpPrus, MexXaHWudeckas HSHeprus, padora
CUJIbI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYrOCTH, CHJIa
TPEHMsI, MOIITHOCTh, YJHEPTHsI B3aUMOICUCTBHUSA Tena ¢ 3eMiIEi BOMU3H €€ MOBEPXHOCTH,
SHEeprusi ympyroi jgegopmanuu MPYXKHUHBL, KOJIWYECTBO TEIUIOTHI, a0COJIOTHAs
Temmneparypa Tena, paboTra B TEpMOJIWHAMHUKE, BHYTPEHHSS OSHEPrus HJI€aIbHOIO
OJIHOATOMHOTO Ta3a, paboTa HEaNbHOTO ra3a, OTHOCUTENIbHAs BIIAXKHOCTh BO3IyXa,
KITJI wmneanbHOro TEIMJIOBOTO JIBUTATENsl; JJIEKTPUUECKOE TI0JIe, HANpsHKEHHOCTH
3JIEKTPUYECKOTO IMOJISI, HAMPSKEHHOCTh IOJISI TOYEYHOI'O 3apsia WIH 3apsKEHHOIO
niapa B BaKyymMe€ U B JUAJIEKTPUKE, MOTEHIUA 3JIEKTPOCTATUYECKOTO IOJIsI, pa3HOCTh
MOTEHIIMAIOB, 3JIEKTPOABUKYILAs CHUJIA, CUJAa TOKA, HAIpPSKEHUE, MOIIHOCTb TOKa,
ANEKTPUYECKAss €MKOCTh IUIOCKOTO KOHJIEHCATOpPa, CONPOTUBIICHUE ydacTKa LENU C



NOCJIEOBATENbHBIM M HAapajyIeIbHbIM  COEJIMHEHHEM  PE3UCTOPOB,  DHEPrus
AIIEKTPUUYECKOTO MOJIS KOHIEHCATOPA;

OOBSICHATE OCOOEHHOCTH IpPOTEKaHWsl (PU3MYECKMX SBJICHUI: MeXaHHYecKoe
JBUKEHHE, TEIUIOBOE JBM)KEHHE YacTUI[ BEILECTBA, TEIUIOBOE paBHOBECHE,
OpOyHOBCKOE ABMXKEHME, TU(PPY3Hs, HCIIapeHHe, KUIIEHUEe U KOHJCHCAlus, TUIaBIeHUe
U KpHUCTAIM3alMsi, HANpPABICHHOCTb  TEIUIONEpeNaud, dJIeKTpU3alus  Tell,
AKBUIIOTEHIIMAIILHOCTH TOBEPXHOCTHU 3apsKEHHOT'O IIPOBO/IHUKA,

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(UKCUpPOBaTh pPe3yabTaThl MOJYYCHHOH 3aBUCHUMOCTH (U3NYECKHUX BEIWYHH B BUJC
rpa¢uKoB C Y4E€TOM aOCOIIOTHBIX IMOTPELIHOCTEH W3MEpEHUH, JenaTh BBIBOABI IO
pe3ysbTaTaM UCCIIE0BaHuUS;

IPOBOJIUTH KOCBEHHBbIE H3MEpEHUs (U3MUYECKHX BEIMYMH, NPU 3TOM BBIOMPAThH
ONTUMAJIBHBIA METOJ] M3MEpPEHMsl, OLICHUBaTh aOCOJIOTHbIE U OTHOCUTEIIbHBIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IOPOBOJIUTH  ONBITBI IO IPOBEPKE MPEAJONKEHHOH TUIOTEe3bl: IJAHUPOBATH
IKCIEPUMEHT,  COOMpaTh  HSKCIEPUMEHTAJIbHYIO  YCTAaHOBKY, aHAJIU3UPOBATh
HOJIy4EeHHBIE PE3Y/IbTaThl U JIeNaTh BBIBOJ O CTaTyCe MPeI0KEHHOM IMII0TE3bl;
coOnronarh npaBuiaa 0e30macHOro TpyJa IpU MPOBEIEHUU HUCCIEIOBAHUNA B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIIEI0BATEIbCKOW U INPOEKTHON
JeSITeIbHOCTH C HCHOJb30BAHUEM H3MEPUTEIbHBIX YCTPOHCTB M J1aOOpaTOPHOTO
000pyI0BaHNS;

pewmatb pacy€THbIE 3aJaud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOM (u3nuyeckon
MOJIeJIbIO: HAa OCHOBaHMM aHaJlM3a YCIOBHS OOOCHOBBIBATH BBIOOP (hH3HUECKON
MOJIeJIM, OTBedarleld TpeOoBaHUSAM 3aJaud, HPUMEHATbh (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJIaThl  (PU3MUECKUX TEOpUH NpU  HUCHOIb30BAHUU
MaTEMaTUYECKUX METOJOB PpEUICHMs 3ajad, MPOBOAUTH pacd€Tbl Ha OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJW3UpOBaTh pPE3yJIbTaThl U KOPPEKTHUPOBATb METOJbI
pelIeHus ¢ y4ETOM MOJyYEHHBIX PE3yJIbTaToB;

pelaTh Ka4eCTBEHHbIE 3aJ]aui, TPeOyIolIe IPUMEHEHUs 3HAaHUHM U3 pa3HbIX pa3JesioB
Kypca (U3MKH, a TakKe HHTErpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAy4yHOT'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO LIENOYKY PAcCyKIEHHM C OIMopod Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS JUI OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB paOOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOANUTH MPUMEPHI BKJIA/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpAa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

QHAIM3UPOBAaTh U  OLIEHUBATh TMOCJIEJACTBUS OBITOBOM U  MPOM3BOACTBEHHOMN
NEeSTEIbHOCTH 4eJIOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolleccaMH, C TO3ULIUN
IKOJIOTMUECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 palnoHaIbHOM
IIPUPOJIONOIL30BAaHUH, a TAKXKE pPa3yMHOM HCIOJb30BAaHUU JOCTHI)KEHUH HAyKH H
TEXHOJIOTUH I JalbHEUIEro pa3BUTHSI YEIOBEUECKOrO O0IIECTBA;

IPUMEHSTH pa3IMYHbIE CIIOCOOBI PabOTHI ¢ MHpOpManuel GU3NIECKOTO COACPIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTMM, TMpU  3TOM



UCTIONIB30BaTh  COBPEMEHHbIE  HMH()OPMAIIMOHHBIE  TEXHOJIOTMU  UIS  TIOWCKAa,
nepepadOTKM M TPEAbsABICHUA Y4YeOHOW M HAyYHO-TIOMYJISAPHOH HHGMOpMAIIH,
CTPYKTYPUPOBAaHUS M HMHTEPIpETalul WH(POPMALUU, MOJYyYCHHOH W3 PazIHMYHBIX
UCTOYHUKOB, KPUTUYCCKH aHATM3UPOBATH MOJIy4aeMy0 HH()OPMAIMIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOLIMXCS 3HAaHWH, TaK M Ha OCHOBE aHAJIN3a
UCTOYHUKA HHPOPMALIUH;

NPOSIBJIATE OpPraHM3allMOHHBIE ¥ TIO3HABaTEIIbHBIE YMEHHUS CaMOCTOSTEIHHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLIECCE BBHIMOJIHEHUS IPOEKTHBIX W Yy4eOHO-
UCCIIEIOBATEIIHCKUX Pa0OT;

paboTaTh B TpyIIle C WCIOJIHEHHUEM PA3IMYHBIX COLMUAIBHBIX POJICH, IJIAaHHPOBATH
paboTy TpYIIBL, palMOHAIBLHO pACHpPEACTATh JACATEIBHOCTh B HECTaHIAPTHBIX
CUTYyaIIUsX, aJICKBATHO OLICHUBATh BKJIAJl KAXJOTO U3 YYACTHUKOB IPYIIIbI B PEIICHUE
paccMarpuBaeMoi poOJIEMBI;

NPOSIBJIATE  MOTHBAIMIO K  Oyaymed npodecCHOHANIbHOW — JCATEIBHOCTH IO
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODUIIS.

K konny oOyuenus B 11 Knacce npeIMeTHbIE pe3yJabTaTbl Ha YIIyOJIEHHOM YpOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y O0YUAIOIIMXCSl YMEHHUI:

HOHUMAaTh pOJb (UMK B SKOHOMHUYECKOM, TEXHOJOIMYECKOW, COLUAIbHOW U
ATHYECKOU cdepax NesTeIBbHOCTH YeNOBEKa, POJIb U MEeCTO (PU3MKH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHH B IPAKTUYECKON JESITEIBHOCTH YEIOBEKA U
JalbHEHIIEM  HAyYHO-TEXHHYECKOM  Da3BUTHHM,  3HA4YEHHE  OIMCATEIbHOM,
CHUCTEMaTH3UPYIOLIEH, OOBSICHUTENIBHOM M MPOrHOCTUYECKOW (GyHKUUH (uznueckont
TEOPUU — DIIEKTPOJAMHAMUKH, CHELUAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢uzuku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TMPEACTaBICHUN 0 (U3NUECKOI
KapTUHE MHUpa, MECTO (PU3MYEeCKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE;

pa3nuyarh YCIOBUS NPUMEHMMOCTH Mojened (QU3MYecKuX Tela M IPOLECCOB
(ABNIEHMI): ONHOPOJIHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHHYECKHE KOJIeOaHMs, MAaTeMaTHYEeCKUM MasTHUK, HA€albHBIA MPYXKUHHBINA
MasiTHUK, TAPMOHUYECKHE BOJIHBI, HCANIbHBIN KOoeOaTeNbHbIN KOHTYp, TOHKas JINH3A,
MOJIeJIel aToMa, aTOMHOTI'O Si7Jpa U KBAHTOBOM MOJEIIHN CBETA;

paznuyaTh ycinoBUs (TpaHMIlBl, OOJACTH) MPUMEHHUMOCTH (PU3WYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPaHUYEHHOCTh
MCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJTM3UPOBATh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOIECCHl U SBICHHS, HCIIOJIb3Ys
OCHOBHBIE TIOJIOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAIbHONW TEOpUU
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsia, cuja AMIiepa, cuia
JlopeHiia, 3akOH JJEKTPOMArHUTHOW WHAYKIWH, mnpaBwio Jlenma, cBsa3p JJC
CaMOMHAYKIMU B JJIEMEHTE JJIEKTPUYECKOW LIENH CO CKOPOCTBK) U3MEHEHHS CHUIIBI
TOKA, MOCTYJIaThl CIELUAIbHON TEOPUN OTHOCUTENBHOCTH DWHINTENHA);
aHAJTU3UPOBATh M OOBSCHATH KBAHTOBBIEC MPOLIECCHI U SBJICHUS, UCIIOIb3YS IOJI0KEHUS
KBaHTOBOM (u3uku (ypaBHeHWe JDiHIITeiHa A1 HoTOd(deKTa, MepBbId U BTOPOI
MoCTyJaThl bopa, mpuHIMI COOTHOIICHHs HeonpeaenéHHocTen [ elizenOepra, 3aKOHbBI
COXPAaHEHHs 3apsA0BOrO M MacCOBOTO YMCEN M YHEPTUU B ANEPHBIX PEaKLHUAX, 3aKOH
paZioaKTUBHOIO pacnaja);



OTHCHIBATh (PU3UUECKHE TPOIECCHI U SIBICHUS, HCIIOJIb3Ysl BEIMYMHBI: HAMPSKEHHOCTh
3JEKTPUYECKOTO  TOJIA, HOTEHIMAl  3JIEKTPOCTATUYECKOro  IOJs,  Pa3sHOCTb
MOTEHIIMAJIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIWS MAarHUTHOTO TMOJsi, MarHUTHBINA
MOTOK, cwia Amnepa, HHAYKTUBHOCTb, 3JIEKTPOABMXKYILAS CHJIa CAMOWH]YKIIUH,
SHEPIvsi MarHUTHOTO IOJISI IPOBOJIHUKA C TOKOM, PEISITUBUCTCKUI MMITYJIbC, TIOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHON YAaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCJIO U 3apsi]l Apa, SHEPTUSI CBS3H SIAPA;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (U3NYECKUX SIBICHUN: BJIEKTPOMarHUTHas
WHAYKIHS, CAMOUHIYKIIUS, PE30HAHC, UHTep(EpPEeHIIHS BOIH, TUPPAKITIS, TUCTIEPCHS,
MOJIHOE BHYTPEHHEE oTpaxkeHue, (hoTodnekTpudeckuii apdekrt (dhororddekr), anbda-
u Oera-pacmaabl  sijaep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CIEKTPAJIbHOTO aHaliu3a U paboTHI Jlazepa;

ONpeNeNsATh HalpaBJICHUE MHAYKIIMM MArHUTHOTO IOJS IPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl Jlopenua;

CTpOUTh M300pakeHHEe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €T0 XapaKTEPUCTUKH;

MPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKUE IMOHATHUS, TEOPUU U 3AKOHBI IS
aHamM3a W OOBSICHEHUS (PU3NYCCKUX TIPOIECCOB, IMPOHMCXOMANMX B 3BE3MAX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYECKOW CpeJe; MBIKEHUS HEOCCHBIX Tell,
IBOJIFOLIMY 3BE3 1 BeceneHHOM;

MPOBOJIUTH HCCIEAOBAHUE 3aBUCUMOCTEM (PU3MUYECKHX BEIUYUH C HUCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUIA, TTPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBAThH Pe3yIbTaThI
MOJTyYEHHOW 3aBHUCHUMOCTH (PH3UYECKHX BEIMYMH B BHAE TpaduKOB C Y4ETOM
a0COJIIOTHBIX ~ TMOTPEIIHOCTEH M3MEpeHuM, JelaTh BBIBOJABI IO  pe3yjbTaTaM
WCCJICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (U3UYECKUX BEJIMYWH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OILICHUBATh aOCOJIIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX 1 KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITBI MO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
DKCIIEPUMEHT,  COOMpaTh  OSKCIEPUMEHTANbHYI0  YCTaHOBKY,  aHaJIM3UpOBATh
MOJTYYCHHBIC PE3YIIBTAThI U JIENAaTh BBIBOJI O CTATYyCE MPEIJIOKEHHOU TUTIOTE3HI;
OMUCHIBaTh METO/IbI MOJYYEHHSI HAYYHBIX aCTPOHOMUUYECKUX 3HAHUM;

coOmronarh mpaBuia 0e30MmacHOro TpyJa NMpU MPOBEIEHUU HCCICIOBAHHMNA B paMKax
yu4eOHOr0 SKCIEPUMEHTA, MPAKTUKyMa M Y4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM
NEATETLHOCTH C WCIOJIh30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB W J1AOOPATOPHOTO
000pyI0BaHNS;

pemath pacy€THBIC 3a/ladyd C SIBHO 3aJaHHOM W HESBHO 3aJlaHHON (PU3MUECKOU
MOJIeTIbIO: HAa OCHOBAaHUM aHAM3a YCJIOBHUS BHIOMpaTh (DU3HUECKHE MOJICIH,
OTBEUaIoIMe TPEOOBAHUAM 33/1a4H, IPUMEHATH (GOPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYyNaThl (U3MYECKUX TEOPUH TMPU HCIIOJB30BAHUM MAaTEMATHYECKHUX METOJIOB
pemieHuss 3ajad, IPOBOAMTH pPAcUY€Tbl Ha OCHOBAHMHM HWMEIOIINUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yAbTATbl M KOPPEKTUPOBATh METOJbI pEUICHUsT C Y4YETOM
MOJIYYEHHBIX PE3YJIbTATOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyromye NpUMEeHEHUs 3HAaHUI U3 Pa3HBIX Pa3/iesioB
Kypca (DM3WKH, a TakKe WHTETpAllMd 3HAHUW U3 JPYTUX TPEIMETOB ECTECTBEHHO-



HAay4YHOI'O IMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYKICHHM C OMOpO Ha
U3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHUS;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSICHEHUSI OCHOBHBIX MPUHIUIIOB pabOThI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;
NPUBOAUTH MPUMEPHI BKIIA/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOLECCOB OKPYXKAIOIIETO0 MHpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHIi;

QHWIN3UPOBAaTh U  OLEHUBATh IIOCJIEJACTBUS OBITOBO U  NPOU3BOACTBEHHOMN
NEeSTEIbHOCTH 4eJIOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMH, C IO3ULUN
3KOJIOTUYECKOU 0e301acHOCTH, MIPEACTABICHUI 0 panroHaIbHOM
[IPUPOJIONOIb30BAHUH, A TAKXKE Pa3yMHOM MCIOJIb30BAaHUMU JIOCTH)KEHUN HAYKU H
TEXHOJIOTHH 7151 JAIbHEHUIIIETO pa3BUTHS YEIOBEUECKOT0 O0IIECTBA;

IPUMEHSTH Pa3IMYHbIE CIIOCOOBI PadOTHI ¢ MHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIIONIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAIMOHHBIE  TEXHOJOTMH  JUIsI  TOWCKA,
nepepadoTKi W TPEAbSABICHUA YYeOHOW M HAyYHO-TIOMYJISAPHOW HHMOpMAIIH,
CTPYKTYpPUPOBAHUS W MHTEpPHpPETAlUu HHPOpPMALMK, IOJYyYEHHOM H3 Pa3IUYHbIX
HMCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOJIydaeMyro HH(pOpMALIMIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHMM, TaK W HAa OCHOBE aHaau3a
MCTOYHUKA UH(OpMaLUY;

IPOSBIATE OPraHW3ALMOHHBIE M IIO3HABATEIIBHBIE YMEHHS CaMOCTOSITEIBHOTO
pUOOpPETEHNs] HOBBIX 3HAHMUW B TPOLECCE BBHINOJHEHUS IPOEKTHBIX U Yy4EOHO-
HCCIIEIOBATEIbCKUX padoT;

paboTaTh B TpYIIE C HUCIOJHEHUWEM Pa3IMYHbIX COIHAIBHBIX pPOJIEH, IUIAaHUPOBATH
paboTy TIpynmbl, palUoOHaIbHO pACHPENENsATh JeATENIbHOCTh B HECTaHAAPTHBIX
CUTYalUsX, alcKBaTHO OLICHWBATH BKJIAJ Ka)KJOTO U3 YYaCTHHKOB I'DYIIBI B PEILICHUE
paccMaTpuBaeMoi MpoOIeMsl;

OpOSIBIATE  MOTHBAalMI0O K  Oyaymed npodeccHOHalbHOW — JAEATENbHOCTH IO
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.
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