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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE CpeaHero odmero obpa3oBaHus pa3zpaboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padboueit
nporpaMMbl  BocriuTanus W Konenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOLUMX OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE IPEIMETHOE COJEpXKAHUE,
YCTAQHABJIMBACT PEKOMEHYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTo
nporecca, BO3PAacCTHbIX ocoOeHHocTed oOywaromuxcesd. [Iporpamma mno Qusuke pgaér
IpEeICTaBICHNUE O LEJAX, COAEPKAaHUM, OOIIeH cTpareruu oO0y4eHus, BOCIMTAHUS U Pa3BUTHUS
oOyJaromuxcs cpeacTBaMu yaeOHoro npeamera «Dusnka» Ha yriryOJIEHHOM YPOBHE.

N3yuenne kypca QU3MKK yrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aqaud
npodecCHOHAIBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH JUI MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEM KaXIbIM OOy4aroluMCsi, KOTOpbIE
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATIEHOCTSIM.

B mporpamme mo QusmMke Onpenensiorcs IUIAHUpPYEeMble pe3ysbTaThl OCBOEHHS Kypca
¢u3uku Ha YpOBHE CpegHero o0Iiero oO0pa3oBaHMs: JIMYHOCTHBIE, METAIpPEIMETHBIE,
npeaAMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HayduHO-MeToH0I0THYecKoi OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pPe3ysibTaTaM O0yYaroIluXcs,
OCBOMBILUX MPOrpaMMy 1o (pU3MKe Ha YPOBHE CPEJHEro oO1ero oopa3oBaHus Ha yriayOoiEHHOM
YPOBHE, SIBJISETCS] CHCTEMHO-/1€TEIbHOCTHBIN MOAXO/I.

[Tporpamma o (usmke BKIIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKU Ha YriyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3YJIbTaThl IO rojilaM 00yUYeHus;

coJiepkaHue yueOHoro npeamera «Pu3uka» mo rogam o0ydeHHs.

[TporpamMa mo Qu3uKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCMOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUILMATUBY YUWUTEIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEau3alud PAa3IMYHBIX METOJMYECKHUX TOAXOIO0B K
npenojiaBaHuio (U3UKKM Ha YriyOJIEHHOM YPOBHE NpPU YCIOBUU COXPaHEHHs 00s3aTeIbHOMN
YacTH COJIEPKaHUS Kypca.

®du3nka Kak Hayka 0 HanboJiee OOIMX 3aKOHAX MPUPO/IbI, BHICTYIIAsl B KAUe€CTBE Y4EOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SBJICHUH, H3y4aeMbIX
XumHel, ouonoruel, usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenansio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUI B cdepe DSHEpPreTHKH, TPAHCIOpTa, OCBOEHHUS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydvaromierocs, B (popMHUpOBaHUE
YMEHUH NPUMEHATh Hay4YHbIH METO/ MO3HAHUS IIPU BBIITOJHEHUH UMM Y4eOHBIX HCCIIeJOBAaHUH.



B ocHOBy Kkypca (u3uKH Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs TMOJOXKEH Psl UICH,
KOTOpPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IOCTPOCHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (U3MKHU, BKIHOYAET KAaK BOIPOCH! KIACCUYECKOH, Tak U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBeTCTBUM C Hel marepuan Kypca (puszuku oObenuHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (GOpMUpPOBaHHE IMPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHnuana (GU3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonoiui Hnanpasnennocmu. Kypc ¢Gusuku  yriayOon€HHOTO  ypOBHS
IpernonaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX MPUIOKEHUH
U3YyYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCs HAa YPOBHE OOIIMX MPEACTABICHUI
¥ COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, U TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXKIeHUS MPoOIeM palliOHAIBHOTO IPUPOJIOTIONIB30BAHMS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOr O 1oxo/a. s GU3uKy peainzanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAaHUU CAMOCTOSITEIBHOTO AKCIEPUMEHTA KaK IMOCTOSIHHO JCHCTBYIOIIETo (akTopa
yuebHoro mponecca. [y yrmyOn€HHOrO YpOBHS — 93TO CHCTEMa CaMOCTOSTEIBHOTO
YYEHHUYECKOr0 3KCIIEPUMEHTa, BKJIIOYAIOIIEr0 (PPOHTAIbHBIE YUYEHUYECKHUE OIbITHl IpHU
U3y4eHHUM HOBOIO MaTepuaia, JlabopaTropHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peaim3anui (PU3HMUECKOro MpakTHKyma. B mepBom ciydae mpakTUKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMI B
KaX/IOM M3 3THX KjaccoB. BTopoil cmoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a0opaTOpHBIX paboT, KOTOPbIE MPOBOAATCS B Ipoliecce U3yueHus paszena (temsl). [Ipu sTom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsI CAMOCTOSITENIbHOE MCCIIEI0BaHNE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIAaroBoi HHCTPYKIIUH.

B nporpamme no ¢u3nke cucrema y4eHHUECKOTO KCIIEPUMEHTA, Ja00paTOPHBIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €INHBIM ITepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YUYEHUYECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTEl MOYPOYHOrO TIUIAHUPOBAHUSA M OCHalleHus KabuHeta ¢usuku. Ilpu 3TOM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAUTH TMpPSMbIE M KOCBEHHbBIE
U3MEpPEHUs, HCCIEIOBaHUs 3aBHCUMOCTEH (M3NYECKHUX BEJIWYMH WU IOCTAHOBKY OIBITOB I10
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHUE yAENSETCS PEIICHHIO PAacU€THBIX W Ka4eCTBEHHBIX 3amad. [Ipu sTom
JUI PacYETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 33aJaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nuecKoil MOJIeNbI0, MO3BOJIAIOIINE MPUMEHATh U3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jiesia Kypca, TaK U MHTErpUpys NpUMEHEHUe 3HaHWM M3 pa3HbIX paszzaenoB. s
Ka4eCTBEHHBIX 3a/a4 TMPHOPHUTETOM SIBISIFOTCA 3aJaHusi Ha OOBsICHEHWE/TpeacKa3aHue
OpOoTeKaHUs (U3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KaIOLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nUecKkoil Moient Ui CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpebdoBanusmu DPI'OC COO Kk MarepuaabHO-TEXHHYECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
obmiero oOpa3oBaHHs JTOJDKEH HM3y4aThCS B YCIOBHUSIX IMPEAMETHOTO KaOwHera. B kaOuHere
(GU3UKHK TOJDKHO OBITh HEOOXOAUMOE JIA00OPaTOPHOE 00OPYIOBAHUE JIJIsI BHITIOJTHEHUS YKa3aHHBIX
B IIporpamMMe 1o (pu3MKe YYeHHYECKUX OIBITOB, Ja0OpATOPHBIX PadOT M paboOT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMAJIbHON JOCTATOYHOCTH M O0ECIICUMBACT MOCTAHOBKY IEPEUYMCIICHHBIX B MPOrpaMMe I10
(GU3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI MCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHUH M IPOIECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYZOBaHUE JJISi YUYCHHUECKUX TMPAKTHUECKUX paboT ¢opmupyercs B
BUJIC TEMaTHYECKUX KOMILUICKTOB M OOECIeYMBAcTCs B pacyére OIHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemMaTndeckue KOMIUIEKThI JIa0OpaTOPHOTO OOOpYIOBAaHUS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPHUTEIIBHBIX CHCTEM B BUJE IU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH TIEJISIMU M3YYCHUST GUUKU B 00IIEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUE UHTEPECA U CTPEMIICHUST 00YYArOIIUXCS K HAYYHOMY U3YyUSHHIO TIPUPOJIBI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TO3HaHUS W  (HOpMUpPOBAHHE
UCCIIEIOBATEILCKOTO OTHOIIECHHS K OKPY)KAOIIUM SIBIICHHSIM;

dopMHpOBaHHE HAYYHOTO MHUPOBO33PCHHS KaK pe3yibTaTa HM3Y4YCHHS OCHOB CTPOCHHSI
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

dopmupoBaHue YMEHHI OOBSICHATH SBJICHUS C WMCHOJIB30BAHWEM (PH3MUECKUX 3HAHWHA U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHUpOBaHUE TIPEACTABICHUH O pOJIM (U3UKU JJISl PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX cdepax Oyaymeil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOATOTOBKA K JalbHEHIIeMy OOyYeHHI0 B 3TOM
HaTpaBlIECHUH.

JlocTikeHne STHX Iesel o0ecTieYrBaeTCsl PElICHHEM CIIEAYIOMNX 337ad B TpoIecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHHH 00 00X (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, JEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopmMEpoBaHHE YMEHUI PUMEHITHh TEOPETHUECKUE 3HAHUS JIJIsI OOBSICHEHHS (PU3UIECKUX
SBJICHUN B TIPUPOJIE U JUIS IPUHATHUS NPAKTHUECKUX PEIICHUH B TOBCEHEBHOM KU3HH;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3aja4d, IOAPa3yMEBAIONINX CaMOCTOSTENIbHOE CoO3/laHue (U3MUEecCKOW MOJeNu, aaeKBaTHON
YCIIOBHSIM 3aJ1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHUMaHHe (PU3MYECKHMX OCHOB M TPHHLMUIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSTEIHLHOTO TUTAHUPOBAHUS M TPOBEACHUS (DU3NIECKUX
OKCIIEPUMEHTOB, aHaJM3a W WHTEpIpeTald WHQPOPMAIUU, ONPEACTICHHUs JI0CTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-UCCIEI0BATENBLCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



pa3BUTHE MHTEPEca K cepam nmpodhecCuoHaTBHOM IS TEIIbHOCTH, CBI3aHHOMN C (PU3HKOM.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrnyOnéHHBIH ypOBEHb H3YUEHUS
yueOHOro mpenmera «®Dusmka» Ha YpPOBHE CpEIHEro O0IIero oO0pa3oBaHUS BBIOMpPAETCS
00yYaromUMUCs, TUIAHUPYIOIIUMH MPOJAOJDKEHHE O0pa30BaHMS IO CIENUAIBHOCTAM (PH3HKO-
TEXHUYECKOTO MPOdHUIIsL.

Ha u3yuenue ¢usuku (yriyOnéHHbIN ypOBEHb) HAa YPOBHE CpeAHEro o0I1ero oopa3zoBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hezpeno), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemslii B mporpamMme o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUYESCKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BbIOOp MpoBeACHHUs 1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMEHTaNbHAas Hayka o npupoje. HayuHblii MeTOA MO3HAHHMS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mmo3HaHus Npupoasl. Habmonenue u skcriepuMeHT B
buzuke.

CnocoObl u3mepeHus: GU3NYECKUX BEIWYMH (QHAJIOTOBbIE U IUGPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE AATUUKOBBIE CHCTEMBI).

[TorpemnocTu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (puU3MUeCKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJI0E TEJI0, UACATbHAS KUAKOCTh, HACAIbHBIN T'a3, TOYeUHBIH 3apsn). [ unore3a. dusnyeckuii
3aKOH, I'PAaHULIbl €10 IPUMEHUMOCTH. Pu3nueckas Teopusl.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
MPAKTUYECKON JEITeIbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.

W3mepeHne cuiibl TOKa M HamnpsyKEHUST B LENU IOCTOSHHOIO TOKa IpPH MOMOILU
AQHAJIOTOBBIX U MU(POBBIX U3MEPUTEIIBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1UGpoBoil 1aboparopueit no ¢usuke. [Ipumepsl n3mepeHus GpUNIECKUX
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe naBmwkeHHE. OTHOCHUTENBHOCTh MEXAaHUYECKOro MABikeHusa. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIUH Ha OCH CHCTEMbl KOOpPJIWHAT.
Tpaexropus.

[Tepemerienre, CKOpoCTh (CpeIHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMBbl KoopAuHaT. ClokeHue nepeMenieHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOPOCTH, YCKOPEHHS U MMYTH MaTepUAIbHON TOYKU OT BPEMEHH U UX TpauKu.

CBobOomHoe mazeHue. YcKopeHue CBOOOTHOTO mMajeHus. J[BrmkeHue Tena, OpOIIEHHOTO
MOJ1 YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHMSI MaTepHaAIbHOM TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonuneiinoe aBuxeHue. JIBuxeHne MaTepuaibHOM TOYKH 1O OKPYKHOCTU. YTJIOBast U
nuHenHas ckopocTh. Ilepwon m dactora oOpamienus. lleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIHAOMETP, JABHKEHUE
CHapSJIOB, LIETIHbIE, IeCTepEHYATHIC U PEMEHHBIE TIepeaaun, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Monens cucteMbl OTCUETa, MIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

Crioco0b! HccieJOBaHus IBUKEHUH.

Nnmroctpanys NpeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBanme NBHKEHHUH C UCTIOIB30BAHMEM MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBM>XeHUs Teya, OpOIIEHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue NyTel, TPACKTOPHUI, CKOPOCTEH TBUXKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

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

N3mepenne yCcKOpeHUsT TMpU MNPSIMOJIMHERHOM PABHOYCKOPEHHOM JBHJKCHUU IO
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne OBMXKEHUS Teja, OPOIIEHHOTO TOPU30HTANBHO. [IpoBepKa rUmoTe3sl O MPSMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEepHoja OOpalleHHs KOHHUYECKOTO MAasTHHKAa OT €ro
1apaMeTpPOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbhbie cucteMmsl oTcuéra. [IpuHIMI OTHOCUTENBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHue HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koaddurment tpenuns. Cuna conpoTUBIEHUS NPU ABUKEHUM TeNa B KHUAKOCTU WM Taze, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. ['unpocrarnueckoe nasienue. Cuiia Apxumesa.

TexHuuYecKkrne YCTPOMCTBA W TEXHOJIOITMYECKHE MPOUECCHl: MOAIIUITHUKH, JIBUKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PABHOIECUCTBYIOIIEH MPHUIIOKEHHBIX K TEJIy CHJI C IPOU3BEICHUEM MACCHI Tea
Ha €ro YCKOpPEHUE B HHEPIUATILHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIOLIUX B PE3YJIbTATE B3AUMOIAEHCTBUS TEIL.

N3mepeHne mace 1o B3auMOJICUCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenne paBHOAECHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTHM BPEMEHM JBIWKEHHA Opycka IO HAKIOHHOU
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

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

N3yuenue ABUKEHUS CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHil OJIOK.

N3mepenne kodddummenTa TpeHus Mo BEIMYHHE YTI0BOr0 KOd(pUIIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWXKeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03 PHULIHEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbGcomotHo TBEpAOE Teno. [locTynarenbHOe M BpallaTebHOE JBMKEHUE TBEPIOTO Tena.
MoMEHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBecUsl TBEPAOTO Tea.

YcroitunBoe, HeycToiunBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue ycloBUN pPaBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPALECHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHOW TOUYKH, CUCTEMbBI MaTepUalbHbIX TodeK. LleHTp Macc cuctemsl
MaTepuaIbHbIX TOYeK. TeopeMa o JBMKEHUH LIEHTpa Macc.

HMnynbe cuiibl U H3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

MoMeHT umnynbca MaTepuanbHOM ToukH. IIpencraBieHne O COXpaHEHMH MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha ManoM M Ha KOHEYHOM mnepemelneHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHUIIBL.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUU MaTepUAIbHOIN TOUKH.

[ToreHnnanpHbBle M HEMOTEHIMANbHbIE cuibl. [loTeHnumanbHag sHeprus. [loTeHnuanpHas
SHEprus ynpyro negopMHpoOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



rpaBUTalMOHHOM moue. [loTeHnuanbHas dHeprusa Tena B IPAaBUTALMOHHOM I10JI€ OJHOPOJHOIO
napa (BHyTpH U BHe 11apa). Bropast kocMudeckast CKOpocTb. TpeTbsi KocMUYeCKasi CKOPOCTb.

CBsi3b paOOTHl HEMOTEHIHMAIBHBIX CHJI C M3MEHEHHEM MEXaHHUYECKOH IPHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHU4YECKON YHEPIHUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyuM [ UACAIbHOM KUJKOCTH KakK CJEACTBUE 3aKOHA COXPAaHCHHS
MEXaHUYECKON IHEPTUU.

TexHHUYeCKHe yCTpOHCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBMKCHHE PAKET, BOIJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

W3mepeHne MOIIHOCTH CHJIBI.

M3MeHeHne 3Hepruy Tejna Py COBEPILICHUH 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 umiysbca Tena o TOpMO3HOMY ITyTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

M3mepeHre KNHETUYECKOM YHEPTUH TeJla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUy NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS PU IBUKEHUH TeJa [0 HAKJIOHHOMN IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka u TepMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIsspHO-KuHeTndeckoi Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep JBM)KEHUS U B3aUMOJCHCTBHUSA
YacTHI BemecTBa. Mojenu CTPOCHUSI Ta30B, KUIKOCTEH U TBEPIBIX Tel U O0BSICHEHHUE CBONCTB
BElleCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Mogens wnaeanbHOTO ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOpUH: YaCTHUIBI Tas3a
JBUKYTCS XaOTUUYECKH U HE B3aUMOJEHUCTBYIOT IPYT C JPYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkama Ttemmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mpeacTaBieHrue U30MPOIIECCOB: N30TEPMA,
u30xo0pa, n3obdapa.

CBs3p MeEXIy [aBJIEHUEM U CpPEAHEW KHHETUYECKOW DSHEpPruel MOCTYyNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJAealbHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJSIpPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3p  aOCONIIOTHOW  TeMmIepaTypbl TEPMOJMHAMMYECKOW CHUCTEMBI CO  CcpenHei
KMHETUYECKOW DHEPrueH MOCTYNaTENbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHILI.



TexHuueckue yCTpoilcTBa M TEXHOJOTMUECKHE IIPOLECCHl: TEPMOMETp, OapomeTp,
MIOJIy4YCHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

HabGntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padomot, npaKmMuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILNIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIyY
ropsiuei U X0JIOAHOW BOJOM.

V3ydyeHrne W30TEpPMHUYECKOro TMporecca (PeKOMEHIOBAHO HWCIIONb30BaHUEe MHU(POBOM
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenune nzobapHoro nporiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHume u  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEIHHUE 3HAYEHUS BEJIWYMH, ONMMCHIBAIOIINX €€ COCTOSHHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayasio TepmMoanHaMuku. CaMONpOU3BOJIbHAS peflakcalis TEPMOAMHAMUYECKON
CHCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogens wuaeanbHOro Tra3a B TEPMOJMHAMUKE — CHUCTEMa YpPABHEHHI: YpaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE ISl BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTHU
OTOM MOJENIM: HHU3Kasg KOHIIEHTpalus 4YacTHLl, BBICOKHE TEMIIepaTyphl. BrlpaxkeHue mid
BHYTPEHHEN YHEPIUU OJJHOATOMHOTO MJI€aJIbHOTO rasa.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

DOnemeHTapHas paboTa B TepMouMHaMuKe. Beruncienune paboTsl o rpaduky mpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucteMbl 0e3 coBepiieHus padoThl. KOHBEKIHS, TETUIONPOBOIHOCTD, N3ITyUYCHHUE.

KonuyectBo Temnorel. TernoéMkocTh Tena. YAelnbHass W MOJSpHass TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YaenpHas TemioTa CropaHus TormumBa. Pacuér kommyectsa
TEIJIOTHI TIpH Tetutonepenaye. [lonstue o0 agunadbaTHOM Mporiecce.

[lepBbiii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KomuuecTtBo TemiaoTel U pabota
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKM JUII PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIUT EIUHCTBEHHAs aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aK0H TepMOAMHAMUKHU JJI1 HEPABHOBECHBIX IMPOLECCOB: HEBO3MOXKHO MEPENATH
TEIUIOTy OT Oojiee XONOJHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeobpaTtuMocTs IpUPOTHBIX MTPOIIECCOB.



[Tpuniune! geiictBus TermnoBbix MamuH. KIT/I.

Makcumansnoe 3nadenue KI1/1. ukn Kapho.

DKOJIOTMYECKUE aCNEeKThl MCIIOJIb30BaHUSI TEIUIOBBIX JiBUraresneil. TemioBoe 3arpsizHeHHe
OKpPY’KaroIlle cpebl.

TexHu4eckue ycTpocTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
TU3CTbHBIA W KapOIOpPATOPHBIM JBUTATEeNM, TMapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTUJIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIIOJIb30BAHUEM TEIUIOBOI'O HAacoca,
yTUIU3alKsa OMOOPraHNYeCKOro TOILTMBA AJIsl BEIPAOOTKH «TEILIOBOM) U SJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTHYeCcKOM pacIIupEHUH.

Bo3aymHoe orauso.

CpaBHEHME YJENbHBIX TEIIIOEMKOCTEHN BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOTO mporiecca.

KoMmbrorepHbie MOJIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

W3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

W3yueHue B3aMMOCBS3M DHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KUIIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcalus. Vcnapenwe wu kumeHue. YenbHas TeIIoTa
napooOpa3zoBaHusl.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KauecTBeHHass 3aBUCUMOCTb IJIOTHOCTH U
JABJICHHUSI HACBIIICHHOTO Tapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTypbl KUTICHUS OT JJABJICHUS B KUIKOCTH.

BnaxxnocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBneHue u KpucTau3amus. Y aelbHas TerioTa miaBieHus. Cyomumanus.

Hedopmaruu tBEpHoro Tena. Pactsbkenune u coxkxarue. Cnsur. Moayne FOwnra. Ilpenen
yrapyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YaCTHI] BEIIECTBA KaK MPUYHHA TEIIOBOTO PACIIUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpazoBanue sHEprun B (Pa3oBBIX MEPEX0Oaax.

VYpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsmKeHHE. KodgduimeHT moBepXHOCTHOTO HaTshkeHUs. KanmmispHbie
sBJeHUd. /aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyia Jlamnaca.

TexHuueckue yCcTpoMCTBA UM TEXHOJOTMYECKHE TMPOLECChl: KUAKUE KPUCTAJIIbI,
COBPEMEHHBIE MaTepUabl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUSI.



OnBITHI ¢ MBUIBHBIMH IVIEHKAMHU.

CmauuBanue.

Kanwmnsipusie sBieHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

W3mepeHue yaeapHOM TEMIoThI IJIaBICHUS JIbAA.

N3yueHue CBOMCTB HACHIIICHHBIX IAPOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIIEHKA MAacChl IAPOB B IIOMEIICHHUH.

N3mepenne ko3 dumrenra moBepXHOCTHOTO HATSHKEHUS.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQOpMaIii Pe3NHOBOTO 00pasiia OT MPUIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OneKTpu3anusl Tel U €€ MpOsBICHUS. DJIEKTPUUYECKUU 3apsal. J(Ba BHIA 3JIEKTPUUECKUX
3apAnoB. [IpoBOAHMKH, AMAIEKTPUKU U TOJYIPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

OnekTpuueckoe nose. Ero nefictBue Ha 31€KTpUUYECKUE 3apsibl.

Hampsoxk€aHaocTh  dekTpudeckoro mojs. [IpoOHbid 3apsan. JIMHUM  HanpsHKEHHOCTH
ANIeKTpUuYecKoro nosst. OQHOPOIHOE IIEKTPUUECKOE T10JIE.

[ToTeHIMaIbHOCTh 3MEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHHE.
[loTeHuumanpHass  3Heprus  3apsAna B DJIEKTPOCTAaTUYECKOM  TIOJIE. ITorenunan
ANEKTpocTaTuuecKoro mojs. CBs3b HANPSXKEHHOCTHM TMOJIE M PA3HOCTU MMOTEHUUAIOB s
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TaK U HEOJHOPOJIHOTO).

[TpuHIUTT CyNePIIO3UITNH SIIEKTPUUECKHUX TTOJICH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. ITone paBHOMEpPHO
3apspkeHHOro mo o6bvéMmy mapa. Ilosme paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IIOCKOCTH.
KapruHbl mMHNN HANPSKEHHOCTU ATUX TTOJIEN M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM MOJIE. Y CJIOBHE PAaBHOBECHS 3apsiI0B.

JIMpNeKTpUKHY B 3JIEKTPOCTATHUECKOM MOJI€. J(u3neKkTpudeckas NpoOHUIIaeMOCTh BEIIECTBA.

Konnmencarop.  DNEeKTpoEMKOCTh  KOHACHCATOpA.  DJICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpa.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COCMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

JIBr>keHue 3apsKEHHOW YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHUYecKrne YCTPOMCTBA M TEXHOJOTMYECKUE IMPOIECCHI: DJIEKTPOCKOI, AIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3EMJICHHE JIEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.



YCTpolcTBO M MPUHLIMI ACHCTBUS AIEKTPOMETPA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE T0JIE€ IBYX 3apsKEHHBIX TJIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM II0JIE.

DneKTpocTaTUUecKast 3allluTa.

YCTpoKCTBO U AEMCTBUE KOHJAECHCATOPA MOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprusi AMEKTPUUECKOTO MOJIs 3apSHKEHHOT0 KOHJIEHCAaTOpA.

3apsiaKa U pa3psiiKka KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

OueHka cu1 B3auMOJECICTBUSA 3apsKEHHBIX TEll.

HabGnronenue npeBpallieHusi 3HEPTUU 3apsS>KEHHOTO KOHJIEHCATOPa B SHEPIHUI0 M3ITYUYCHHS
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LENHU, COAEPHKAIICH KOHAEHCATOpP.

Pacnpenenenne pa3sHOCTH TOTEHIHMANOB (HANPSOKEHHs) TMPH  MOCIEAOBATEIHLHOM
COEMHEHUH KOHJICHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcioBus  CylIeCTBOBAHMSL IOCTOSIHHOIO 3JIEKTPUYECKOrO0 TOKa. VICTOYHMKH TOKA.
Hampsoxkenne U u 31C é&.

3akoH OMa JJig y4acTKa LEMH.

ODJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJHMKA OT €ro JUIMHbI U IUIOIIAJM IONEPEYHOI0 CEYEHHUs. YIEIbHOE CONPOTUBIICHUE
BEILIECTBA.

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

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

MOIIHOCTD 3JIEKTPUYECKOrO TOKA. TermoBas MOIIHOCTb, BBIAEIsIEMas Ha pE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBIICHHME HMCTOYHMKA TOKa. 3akoH Owma s TOJIHON
(3aMKHYTOM) 27eKTpUUecKoi enu. MoIHoCcTh HCTOYHNKA Toka. KOopoTkoe 3aMbIKaHHe.

KonpaeHncaTop B 1enu nocTOSHHOTO TOKA.

TexHuueckne YCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHl: aMIIEpPMETpP, BOJIBTMETD,
peocTar, CYETUHK ANEKTPUUECKON SHEPTUu.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSKSHMUS.

UccnenoBanue 3aBUCMMOCTHM CHJIBI TOKa OT HaNpsKEHUS I8 PE3UCTOpa, JIaMIlbl
HaKaJIUBaHUs U CBETOUOJIA.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MIOINIEPEYHOT0 CEUYCHHS U MaTepraia.

WccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHUBICHHUS TIPH  TOCTOSTHHOM
HaIpsKECHUU.

[Ipsimoe u3mepenue DJC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTa M OLIEHKa
BHYTPEHHETO COTPOTUBIICHUS.



Cnioco0OnI coeqrHEHUST UCTOYHUKOB Toka, DJ[C Oartapeii.

HccnenoBanue pa3sHOCTH MOTEHLUUAIOB MEX]Y MOJIIOCAMH MCTOYHUKA TOKA OT CHJIBI TOKa
B LIEIIY.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIPSDKEHUS U1 JaMIIbl HaKaJIUBaHMsL.

VYBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

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

HccnenoBanue pa3HOCTH MOTEHLIMATIOB MEX]Y MOJIOCAMH MCTOYHUKA TOKA OT CHJIBI TOKa
B LICIH.

HccnenoBanue 3aBUCMMOCTH TI0JI€3HOM MOIITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OJleKTpUYecKass MNPOBOAUMOCTbh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX  METAUIOB.  3aBUCUMOCTb  COINPOTHBJIEHUS  METAUIOB  OT  TEMIIEpaTyphl.
CBepXnpoBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CsoticTBa p—N-nepexona. [lonynpoBoJHUKOBbIE TPHUOOPHI.

DNEKTPUYECKUH TOK B JIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST TUCCOLMALUSA. DIJIEKTPOIIU3.
3axonbl Dapazest ISl 3JIEKTPOIH3A.

OneKTpuueckuii TOKk B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITENbHBIM paspsl.
Pasznuynble TUIIBI caMOCTOATENbHOTO pa3psaa. Momnus. [Inazma.

TexHuueckue yCTpPONMCTBAa W NPAKTHUUECKOE IPUMEHEHHUE: TIa30pa3psiAHbIe JIaMIIbI,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEJIM, BBIIUIABKA AIIOMHUHUS, 3JEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbI 2nekTponunsa dapanes.

M ckpoBo# pa3psa v NPOBOAMMOCTS BO3AYXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, nPAKMUKyM.

HabGnronenue anexrponusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BEJTMYUH C UCTOIb30BAaHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuyuH. OlleHKa TpaHuIl
MIOTPEUIHOCTEM.



[IpoBeneHre KOCBEHHBIX W3MEPEHUMN, MCCICNOBAaHUM 3aBUCUMOCTEH (U3UYECKUX
BEJIMYMH, MPOBEPKa MPEATOKEHHBIX THIOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMATHYECKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC PAOOTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Wzyuenue kypca ¢pusuku yriyonaéHHoro ypoBHsa B 10 kiacce OCyIIeCTBISETCS C y4ETOM
COJICPXKATENIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJOTUM, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie nonamusA, C6A3aHHbBIE C UIYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (akT, rumore3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MO/ICIb, U3MEPEHHE, OTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runep6ona, ux rpaduku u cBoiicta. Tpuronomerpuueckre GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M MX MPOEKIMHU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TenI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYyXalomled  cpedpl,  yTUIU3alus
OMOOPraHMYECKOTO TOIUIMBA ISl BBIPAOOTKHU «TEIJIOBOM» M DJIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUJKOCTEH U
ra3oB, OKHUJIKHE KPHUCTAJUIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOITUAIIS, TAIbBAHUKA, HJICKTPOHHAS] MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoObpa3oBaHue ABUKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB, YUET CYXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTHYECKHE KOHCTPYKIHMH (KPOHINTEHH, pemeTdyarpie
KOHCTPYKIIMH ), UCTIOJIh30BaHNE 3aKOHOB COXPAHEHUS MEXaHUKHU B TEXHUKE (TUPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CroOpaHHs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOTMH,  J3JEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHHE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMITBI, TOTYITPOBOHUKOBBIE MPUOOPHI, TaThbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Macnumnmnoe noie.

B3anmoaeicTBie MOCTOSHHBIX MAarHUTOB M INPOBOJHMKOB C TOKOM. MarHuTHoe MoJIe.
Bekrop maruuTHOM MHAYKIMU. [IpyHIMI Cynieprno3uuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOU
UHAYKIINH.

MarautHoe 1ojie IPOBOJHHKA C TOKOM (IPSIMOTrO MPOBOJHHMKA, KAaTyIIKU U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHuna, €€ HampaBieHHWE W MOAYJb. JIBU)KEHHE 3apsyKEHHOW 4YacTHIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MaruautHoe nose B Beuectse. deppomMarHeTUKy, napa- U IMaMarHeTUKH.



TexHHUYECKHE yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHl: NMPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOHM, YCKOpUTENIN
AJIEMEHTApHbIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IIOJs IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIUM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

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

[TpuHIMN AeCTBUSA 3TIEKTPOU3MEPUTENBLHOIO IPUOOPAa MArHUTOIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

N3yuenune 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOK BekTOopa MarHuTHOM MHAYKuMH. DJIC
MHAYKIHMU. 3aKOH 3JEKTPOMarHuTHON uHAykuuu Papanes. BuxpeBoe ayieKTpuyecKkoe IoJIe.
Toxku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHIKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

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

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpOHCTBa U TEXHOJIOTMYECKHME TNPOLECCHl: HWHAYKIIMOHHAs IIeub,
COJICHOMJI, 3aIIMTA OT 3JIEKTPU3ALMH TEN IIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON MHTYKIIUH.

Uccnenoanue 3aBucumoctd DJIC MHAYKIMHM OT CKOPOCTH HM3MEHEHHUS MarHUTHOIO
MOTOKA.

IIpaBumno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMM OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKmMuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

CoOopka MojieNr AIIEKTPOMArHUTHOTO T€HEpaTopa.



Pa3pnen 5. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

['apmonnueckue  konebanus. KunHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH  COXpaHEHHUS  MEXaHWYECKOW »Hepruu). BriBojg
JUHAMHYECKOTO ONHCAHWS TApPMOHHMYECKHUX KOJNCOAHWA W3 WX OJHEPreTUYECKOr0 H
KHMHEMAaTU4YECKOTO OIHCAHMUS.

Ammumatyna u ¢dasza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOHBIX KOJIeOaHMIA TPYKUHHOTO MasiTHUKA.

[TonsTne o 3aryxarommx KosneOaHusix. BoiHykneHHble konebanusi. Pe3onanc.
Pe3onancHas kpuBas. BiustHue 3aTyxanusi Ha BUJl pe30HAHCHOU KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MY3BIKQJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

HabGmronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHU rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyXammuX KOJIeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COTMPOTHBIICHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAaCCUBHOM IMpPYXHHE C IIeNbI0 (OPMUPOBAHUS
MPEJICTaBICHHUA 00 UcaTbHON MOJICIN TIPY)KHHHOTO MasTHHUKA.

3aKOH COXpaHEHHsI SHEPTUHU NIPU KOJIeOaHUAX rpy3a Ha MPYKHUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroienue pesonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKkmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHHUS TENa B X0/Ie KOJIeOaHH Ha yIIPYroM IMOBECe.

N3yueHue ABMKEHUS HUTIHOTO MASITHUKA.

[IpeoOpa3zoBaHue SHEPTUH B IPYKUHHOM MasiTHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOMINX KOIeOaHuUH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBsi3p aMIUIMTYIbl 3apsiia KOHAEHcATopa ¢
aMIUTUTYION CUIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUHU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromuye DJIeKTPOMarHUTHbIE KojeOaHus. BBIHYXICHHBIE IJIEKTPOMATrHUTHBIE
Kosie0aHusl.

[lepemenHbIll TOK. MOIIHOCTh TEPEMEHHOTO TOKAa. AMIUIMTYAHOE M JCHCTBYROLIEE
3HAUEHUE CUJIBI TOKA M HAMPSIKEHUS TIPU Pa3IudHON opMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHU.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIETIH CUHYCOMIAJILHOTO MIEPEMEHHOT0 TOKa. Pe3oHaHC TOKOB. Pe3oHaHC HanpsKeHUH.

Wneanvubiii Tpancdopmatop. [Ipon3BoacTBo, mepeaada U mOTpedIeHUE dIEKTPUIECKON
SHEPTUH.



OKOJIOTMYECKUE PUCKU TPHU MPOU3BOJACTBE JJIEKTpOdHEpruu. KynbTypa HCHONB30BaHMS
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HHU.

TexHuueckne YCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: AJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

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

OcuuorpaMmbl 3JIEKTPOMAarHUTHBIX KOJICOaHUH.

['eHepaTop He3aTyXalIIUX JIEKTPOMArHUTHBIX KOJeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, karymika uHIYKTUBHOCTU U KOHJEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc npu mociaenoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKM MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

YCTpORCTBO M IPUHIIKIT ACHCTBHS TpaHCHopMaTopa.

Mopenb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

Wzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEeIbHO COEUHEHHBIE KOHJIEHCATOp,
KaTYUIKy ¥ pEe3UCTOp.

Habmtoienue 3neKTpoMarHuTHOTO Pe30HAaHCA.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnudeckrue BOJIHBI, YCIOBUSL HUX pacnpoctpaHeHus. [lomepeunble W MNpoOAOJbHBIE
BOoJHBL. [lepron, cKOpOCTh pacnpoCTpaHeHHs U JUIMHA BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, peIoMIICHUE, HHTepEPEHITHS U AU(PAKITHSL.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BricoTa Tona. TemOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIy4EHHUs JJIEKTPOMAarHUTHBIX BOJIH. B3amMmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaK€HHE, MPEIOMJIEHHME, MOJISIpU3aLns,
uHTephepeHIMs U AUdpaKIys.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbl.

TexHHueCKne yCTpOMCTBA M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
pamap, paauoONpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEUHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUH.

HabmoneHue oTpaxkeHus U MPETOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepepeHnu 1 Tuppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pe30oHaHC.



CBolicTBa yabTpa3ByKa U €ro NpUMEHEHHE.

HabmioneHue cBsi3M T'POMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOW M YacTOTOU
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6HapyxeHrne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosinHENHOE pacIpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cera. ToueuHslit
HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUH B IIOCKOM
3epkane. Ceprudeckne 3epkaia.

[Ipenomnenune cBera. 3aKkOHBI MpeEIOMJICHHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npesnoMieHuss. OTHOCUTENbHBIA IMOKa3aTelnb mpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHUE JIJIMH BOJIH IPU NEPEXOJE MOHOXPOMATHYECKOTO CBETa Yepe3 I'PaHMILy pasjelia
JIBYX ONTUYECKUX CPE.

Xon nyueit B mpu3me. ucnepeust ceera. CliokHBIN cocTaB Oenoro ceera. L[Ber.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHYyTPEHHETO OTPAKEHHUSL.

Cobuparonue W paccewBaroniye JHUH3bL. ToHKas JuH3a. DOKyCHOE pPacCTOSHHE U
ONTHYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUS TOHKOM c(eprueckoi
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENILHOTO ITOKa3aTesl IPEIOMIICHUS.

®opmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIMH3OM.

Xox ny4a, IpOUEALIEro JIMH3Y O]l IPOU3BOJIbHBIM YIJIOM K €€ INIaBHOM ONTHYECKON OCH.
[TocTpoenue n300pakeHU TOYKKA U OTpPe3Ka MPSIMOU B COOMPAIOIIMX U PACCEUBAIOIIUX JIMH3AaX
U UX CUCTEMaX.

Ontuueckue npubopsl. Paspematomnias cnocoOHOCTh. ['71a3 Kak onTUYecKast CUCTEMa.

[Tpenensl IPUMEHNMOCTH T€OMETPUYECKOMN ONTHUKH.

BonmnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE UCTOYHHUKHU. Y CIOBUS
HAOJIOJIEHUsI MAaKCUMYMOB W MHHHUMYMOB B HHTEp(EpEHIMOHHON KapTUHE OT JABYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMeps! Kitaccuyeckiux MHTEpPEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpakiuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHnueckue yCTpONCTBA M TEXHOJIOTMYECKHE IPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
dboroanmapaT, MHUKPOCKOI, TMPOEKIIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
onTHKa, TU(PaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeioMIIEHUS CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB Yepe3 MJIOCKOMAPAIIEIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKEHHUN B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue natepdepeHIinm creTa.



HaOnroneHue 1BeTOB TOHKHMX IUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne qudpakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habumronenune nonsipusanuu cBera.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

W3mepeHue nokasatesis IpeloMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BEIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n300paXkeHUs B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300paxkeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpyrnpoBaHue TeIeCKONMUYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpeHIUT U NOJSPU3aLUU CBETA.

W3yueHue noasipu3aluy cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO N3TYICHUS Ha IBYX MIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AMGppakuOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[TosryueHue ciekTpa U3Iy4yeHus: CBETOAMO0/1a IIPU OMOILIH TU(DPAKLIUOHHON PEHIETKY.

Pa3nes 6. OcHOBBI cielIUAJIbLHOMH T€OPUU OTHOCUTEIbHOCTH.

['paHuLibl IPUMEHUMOCTH KJIacCMUeCKOM MexaHuku. IlocTymarel cnenuanbHON Teopuu
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM — uHTepBain. IIpeoOpasoBanus  Jlopenua.  Yciosue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeNIJieHHE BPEMEHHU U COKpallleHue
JUINHBI.

OHeprusi U UMIYJbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENSTUBUCTCKOM YaCTHIIbl. DHEPTUs MOKOSL.

TexHUYeCKHEe YCTPOWCTBA M TEXHOJOTMUYECKHE MPOIECCH: CIYyTHUKOBBIE NPUEMHHKH,
YCKOPHTEH 3apsHKEHHBIX YaCTHUIL.

Y4eHn4eckuil SKCIIepUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (1Mo gororpagusmM TpeKkoB
3apsHKEHHBIX YaCTUIl B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKkynapnuo-60ano80oil 0yaiusm.

PaBHOBecHOE TeMIOBOE W3Iy4YeHHE (M3IIy4eHHE aOCONIOTHO YEPHOrOo Tefa). 3aKoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otoadpdext. Onbitol A. I'. Cronerosa. 3akoHbl poTtodddexra. YpaBHeHre DHIITEHHA
st hotorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBeTa Ha aOCOJIIOTHO MOIJIOIIAONIYI0 HU
abCcoOTHO OoTpaskarollyto noBepxHocTh). OnbiTh I1. H. JleGenena.



BosHoBbIe cBoiicTBa yactuil. Bonubl ae bpoitns. Jlnuna BonHbl 1e bpoins u pazmepsl
objmacTu  JOKANM3alMKM  JBWKYIIEHCS  dYacTuipl.  KOpmycKymnsipHO-BOTHOBOW  Tyau3M.
Judpakius 37eKTPOHOB Ha KPUCTAILIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ elizendepra.

TexHUyeckue ycTpoWCTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIIEKTPOMETpP, (HOTOIIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOANO.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

WccnenoBanue 3aBUCUMOCTU COITPOTUBIICHUSI TIOTYIIPOBOAHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue porope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToMa. [maneraprast moaens atoma Pesepdopra.

[Toctynater bopa. M3nydenune u moriomuieHne (OTOHOB NPH IEPEXO0JIe aTOMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnioHTaHHOE U BBIHYKJICHHOE U3TyueHue cBera. Jlazep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECCHI: CHEKTPAIbHBIA aHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpoKCcTBO U AEMCTBUE CUETUNKA HOHU3UPYIOIINX YACTHII.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Pun6epra.

Tema 3. @usuka amommno20 A0pa u 31eMeHMapPHLIX YaACH Uy,

Hyxnonnas moxens simpa ['eiizenbepra—MBanenko. 3apsn sapa. MaccoBoe 4mciio sipa.
N3oTomnsl.

PagmoaktuBHOCTh. AJba-pacnaa. DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue.

3aKOH paguOaKTUBHOrO pacmnana. PammoakTBHBIE H30TONBI B mpupoae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpus.

DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT maccol spa.

Anepusie peakuuu. J[enenne wu cuHte3 snep. SnepHsle peaktopbl. IIpoGiemsl
YIOPABISIEMOTO  TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMUECKHE aCMeKThl Pa3BUTUS  SECPHOU
SHEPTeTUKHU.

MeToapl perucTpaiuy U UCCIIeI0OBaHUS dJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTaIbHbIE B3auMOAEHCTBUSA. baproHbl, Me30HBI U JienTOHbI. [IpencraBieHue o
CranpaprtHoil Moaenu. KBapk-TitooHHast MOJENb apPOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHu4ecknue yCcTpOHWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JO3UMETP, Kamepa BuibcoHa,
SJCPHBIA  PEAaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C HCIIOJIb30BAaHUEM J03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukinagHoe ©W  MHPOBO33PEHUECKOE 3HAYCHHUE
actpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKU Ui OOBSCHEHUS MPUPOIBl KOCMHUYECKHX
00BEKTOB.

Metoabl acTpOHOMHUYECKMX HcciieqoBaHUl. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
pasnoTeNeCKOMbl, BHEaTMOCc(hepHast acCTpPOHOMHUSL.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABHXKEHUE.

ConneuHas cucrema.

Connue. ConHeunast akTUBHOCTh. McTounuk sneprun CosHua u 3BE37.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTHKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTb». 3BE3/Ibl TJIABHOM 1OCJIE0BATEIbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]] [JIaBHOM  MOCJENOBaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoBpeMEHHbIE
MIPEACTABIICHUS O MPOUCXOKACHUH U 3BOOLMH COJIHLIA U 3BE3/1. DTallbl )KU3HU 3BE3L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxkenune Connua B ['anaktuke. Turbl
rajlakTuk. PajnoranakTiuku u kBazapel. YEpHbIE ABIPHI B sipax rajlakTHK.

Bcenennas. Pacmmmpenue Bceenennoil. 3akon Xa0O06ma. Paszberanue ranmaktuk. Teopust
bonburoro B3psiBa. PenMKTOBOE U3IyUEHHUE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJa30M €  HCHOJIb30BAHUEM
KOMITBIOTEPHBIX TMPWIOKEHUIN Ui OINpeleseHUs] IMOJIOKEHUsT HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO JlaTy: OCHOBHbIE c03Be3/11si CEBEpHOT0 MOIylIapus U IpKue 3BE3/IbI.

HabGmonenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3nYecKU NPAKTUKYM.

Crioco6b! u3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeauyuH. OleHKa TpaHUI
MIOTPELITHOCTEM.

[IpoBeneHe KOCBEHHBIX M3MEpPEHMH, HCCIEIOBaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPENJIOKEHHBIX TMIOTEe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMATHUECKHUX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa0OpaTOpHbIE pa0OThI, TPAKTUKYM)).

O0o0maroniee NOBTOpeHUE.

OO6oOuieHne W cUCTeMaTH3alMsl  COJAepKaHMs — pas3/ieloB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOaHus U BOJHBIY,



«OCHOBBI CHEIUAIBHON TEOpHUH OTHOCUTEIbHOCTWY», «KBaHTOBas (uszmka», «IJIEeMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3mku w acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pPOjdb M MeCTO (M3MKH M acTPOHOMHUU B
COBPEMEHHOM HayyHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTHU3UPYIOIIEH,
OOBSICHUTENIBHOM M MPOTrHOCTHYECKON (DyHKIHIA (pru3ndeckoil Teopuu, poib HU3NIECKON TeOpUn
B ()OPMUPOBAHUU TMPEACTABICHUN O (GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢puszuku yriayonéHHoro ypoBHs B 11 kitacce ocymiecTBisieTcs ¢ yu4€Tom
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C UZYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uyeckas BeEIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHHE,
IKCIIEPUMEHT, MOJICTTUPOBAHIE, MOICIh, H3MEPECHHE, TTOTPEITHOCTH U3MEPEHUH, H3MEPUTEITHLHBIC
npuOopsI, IU(poBas 1ad0paToOpHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckre QyHKIHU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKISCTBO. BEKTOpHl M HX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIIOKEHUE BEKTOPOB. [IpoM3BOMHBIC 3JIEMEHTAPHBIX (DYHKIIHM.
[Tpu3naky mo100us TPEYrOIbHUKOB, ONPEIEICHUE TUIOIAIU TUIOCKUX GUryp u oo0béma Te.

buonozua: snexktpuueckue SBICHHUS B KUBOM Mpupoje, KojeOaTelbHbIE ABMKEHUS B
JKUBOM  TIPUpPOJAE,  DKOJOTUYCCKUE  PUCKA  TPU  TPOU3BOJACTBE  AJICKTPOIHECPIHH,
AJICKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, yJIbTPa3BYKOBas JHMArHOCTHKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpUCTaJIMYecKass CTPYKTypa TBEPABIX Tell,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eozpaghus: MarHuTHBIC TIOTIOCA 3EMIIH, 3aJIC)KW MAarHUTHBIX pyl, (poTochEMKA 3eMHOI
MOBEPXHOCTH, cericMorpad.

Texnonozusn: npuMeHEHNE TOCTOSHHBIX MarHUTOB, AJIEKTPOMArHUTOB, IEKTPOABUTATENb
SxoOm, reHepaTop TEPEeMEHHOTO TOKAa, WHAYKIIMOHHAS TIeYb, JIMHHUH 3JIEKTpoIiepeaad,
QJIGKTPOJIBUTATENIb, pPajiap, pPaauONPUEMHUK, TEIIEBU30p, aHTeHHa, TeinedoH, CBU-neus,
yIbTPa3ByKOBasi IHArHOCTHKA B TEXHUKE, MPOEKIIMOHHBIA amnmapar, BOJIOKOHHAs OMTHKA,
conHe4Has Oartapesi, CIIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTeTUKA U HKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE HA YPOBHE
CPEJIHEI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS Y4eOHOro mpenmera «DPHU3MKa» JOIDKHBI OTPa)kKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIIUXCs PYKOBOJACTBOBATHCA C(HOPMUPOBAHHON BHYTpPEHHEH
NO3ULIMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTALMi, IO3UTUBHBIX BHYTPEHHHUX YOEKIECHUH,
COOTBETCTBYIOLIMX TPAJUIMOHHBIM LIEHHOCTSIM POCCUIHCKOI0 OOIIECTBa, PACIIMPEHHUE )KU3HEHHOTO
OTBITA M ONBITA JEATEIFHOCTH B MPOLECCE pPean3allii OCHOBHBIX HAIPABJICHUN BOCIUTATEIBHOM
JESTEeIbHOCTH, B TOM YHUCIIE B YACTHU:

rPa’kKAaHCKOr0 BOCIIMTAHUS:

¢ CchOpPMHPOBAHHOCTh TPAKIAHCKOW TMO3UIMH OOydYalOMIerocs KaK AakTHBHOTO U
OTBETCTBEHHOI'0 YWJIEHa POCCUICKOro 00IECTBa;

® T[PUHATHE TPAIUIHOHHBIX OOIIEYETOBEYECKUX TYMAaHUCTHUECKHUX W JEMOKPATUYECKUX
LIEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JESTEILHOCTh B HMHTEpecax TIpaKAaHCKOro OOLIEeCTBa,
y4acTBOBaTh B CAMOYNPABJICHUU B 00pa3oBaTeIbHON OpraHu3aluy;

e yMEHHE B3aMMOJAEHUCTBOBATH C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUM C UX
(GYHKLIMSMU ¥ Ha3HAYEHUEM;

® TOTOBHOCTb K T'YMaHHUTapHOH U BOJIOHTEPCKOH 1€ATEITbHOCTH.

NAaTPHOTHYECKOr0 BOCTIMTAHUS:

e chOpPMHPOBAHHOCTb POCCUHUCKOI Ipa)1aHCKOW UAEHTUYHOCTH, IaTPUOTU3MA;

® [ICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHMSIM POCCHHCKHUX
yUYEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMUS:

e chOpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOIO TIOBEACHNUS;

® CrHOCOOHOCTh OLIEHMBATh CUTYAIMIO M NMPUHUMATh OCO3HAHHBIE PEILECHUs, OPUEHTUPYACH
Ha MOpPaJbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHUCJIE B IEITEITLHOCTH YIEHOTO;

® 0CO3HaHME JIMYHOI'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYyIyIIEro.

ICTETHYECKOr0 BOCTIMTAHUS:

® HCTETUYECKOE OTHOUIEHHWE K MUPY, BKIIIOYAs 3CTETHUKY Hay4YHOI'O TBOPYECTBA, IPHUCYILEro

¢bu3nueckoil Hayke.
TPY/A0BOI0 BOCIIUTAHMA:

e WuHTEpeC K pa3iudHbIM chepaM npodecCHOHANBHOW JEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOM M TEXHMKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BhIOOp Oymymiei
npodeccur U pearu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHBbI;

® TOTOBHOCTb U CHOCOOHOCTh K OOPa30BaHUIO M caMOOOpa30BaHMIO B 00JacTH (PU3HMKH Ha
NPOTSKEHUH BCEH JKU3HU.

IKO0JIOTHYECKOT0 BOCTIMTAHUS:

e chOpPMHPOBAHHOCTh 3KOJOIMYECKON KYIbTYphl, OCO3HAHHE TIJIOOAJIBHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIeM;

® [UIAHUPOBAHHE U OCYILECTBIECHUE JCUCTBHI B OKpY’Kalolleld cpelae Ha OCHOBE 3HAHUS
LeJed yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;



paciiup€HUE OIblTa ACATCIbHOCTHU JKOJIOTHYSCKOU HaIIpaBJICHHOCTU Ha OCHOBC
HMEIOIIUXCS 3HAHUH 110 (bI/IBI/IKe.

HEHHOCTU HAYYHOT'O IMO3HAHUS

CcOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (prU3HUECKON HAYKH;

OCO3HAHME LIEHHOCTH HAYYHOH JeSITeIbHOCTH, TOTOBHOCTH B MPOLIECCE MU3YUCHUST (PU3UKH
OCYIIECTBISATh NMPOEKTHYIO U HCCIENIOBATEIBCKYIO NESITEIbHOCTh WHIMBHIYaJIbHO U B

rpymre.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeIbHBIE YHUBEPCAJBHBIC y‘leﬁl—lble JeHCTBUSA

Ba3oBrle Jlornyeckune AeicTBUA:

CaMOCTOSITENIFHO (POPMYIIMPOBaTh M AaKTYaJIM3UPOBaTh NpoOJIeMy, paccMaTpuBarh e&
BCECTOPOHHE;

OTIpEeAEIATh LENIN JAESITeIbHOCTH, 3a/1aBaTh apaMeTPbl U KPUTEPUU UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTHU U MIPOTUBOPEYHSI B pACCMATPUBAEMBIX (PU3UUECKUX SIBICHUSAX;
pa3pabarbIBaTh IJIaH peIIeHUs MPoOIeMbl C YIETOM aHAIN3a UMEIOIIUXCSI MaTEpPUATbHBIX
1 HEMaTepHUaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh, OLEHHUBATh COOTBETCTBHE PE3YJITATOB ILIEJISM,
OLICHUBATh PUCKHU ITOCIEICTBUI NESITEIBHOCTH;

KOOP/JMHUPOBATh M BBHINOJNHATH pabOTy B YCIOBUSIX PEATBHOTO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ncciiegoBaTe/LCKHE JeiiCTBUA.

BJIa/IETh HAyYHOHW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSIMH U METOJaMU (PU3NYECKOU
HayKH;

BJIa/IETh HaBBIKAaMH y4e€OHO-HCCIIEIOBATENbCKONM M MPOEKTHOM JEeATENIbHOCTH B 001acTu
¢u3uKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY METOAOB PEIICHHS
3a/1a4 (pU3NYECKOro COIepKaHUs, IPUMEHEHUIO Pa3IMUHbIX METOJI0OB ITO3HAHNUS;

BJIAJIETh BHUJAMHU JESATEIBHOCTH IO TOJYYEHHIO HOBOI'O 3HAHHSA, €r0 HMHTEPIPETALNH,
MpeoOpa30BaHNI0 U MPUMEHEHUIO B PA3IMYHbIX YYEOHBIX CUTyallMsIX, B TOM YHUCIE NpU
CO3/IaHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISTh IPUYMHHO-CJIEJACTBEHHbIE CBA3M U AaKTyaJU3UpoOBaTh 3a/ady, BbIABUIATH
rUNoTe3y e€ peleHus, HaXOAUTh apryMEHThI JJIsl JOKa3aTeNbCTBA CBOUX YTBEPXKICHUM,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PELICHHUS;

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJ€ pEIIeHUs 3aJaud pe3yiabTaThl, KPUTHUYECKU
OLIEHHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a7auyll B OOpa30BaTEIbHOM JEATENBHOCTH, B
TOM YHCJI€ IPU U3YYCHUH (DUBUKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;

YMETb NEPEHOCUTH 3HAHUSA MO (PU3MKE B IPAKTHUUECKYIO 001aCTh KUZHEACATEIbHOCTH;
YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 00sacTel;

BBIIBUTATh HOBBIE HJIEU, IIPEJIaraTh OPUTMHAIbHbIE MTOAXOAbl U PEIICHNUS;



CTaBUTHb Hp06HeMBI " 3aJla4M, JOITYCKAIHE aJIbTCPHATUBHBIC PCIHICHUA.

PabGora ¢ undopmanmeii:

BJIAJICTh HABBIKAMU MOJyYeHHs WHPOpPMaNUK (PU3NIEeCKOro CoAep)KaHUs U3 MCTOUYHHKOB
pasHBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBISATh IOUCK, aHAIU3, CHCTEMATHU3ALHUI0 WU
MHTEPHpEeTannio HHPOPMALIUU PAa3TMYHBIX BUJOB U (OPM MPEICTABICHHS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIB30BAaTh CPEACTBa HMH(OPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTraHU3alMOHHBIX 33]a4 C COOIOCHUEM
TpeOOBaHUI HPrOHOMUKH, TEXHUKM OE30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHus,
MPABOBBIX M THYECKUX HOPM, HOPM MH(POPMAITMOHHOI O€30MacHOCTH;

co3/laBaTh TEKCTHl (DU3MUYECKOTO COAEp)KAaHUS B PA3MUYHBIX (Qopmarax c y4ETom
Ha3HayeHus HMHGOOpPMALMM M LEJNCBOM ayIWTOPUH, BHIOMpAs ONTHMAIBHYIO (GOpMY
MIPEJCTABICHHUS U BU3yaTH3aIHH.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y'leﬁﬂble JelCcTBHUA:

OCYLLIECTBIATh OOLIIEHUE HAa YpOKaX (PU3UKU U BO BHE-YPOUHOMU JEATEIbHOCTH;
pacro3HaBaTh MPEIIOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOHMIUKTHI;
pa3BEPHYTO M JIOTMYHO M3JaraTb CBOK TOUYKY 3PEHHUS C HCIOJIBb30BAHUEM S3BIKOBBIX
CPEICTB;

IIOHMMATbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U UHIUBHUyalbHON paboThI;
BbIOMpPATh TEMAaTUKy U METOJbl COBMECTHBIX JEHCTBUH ¢ Yy4€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEHN KaXKJI0T0 4JI€Ha KOJUIEKTUBA;

IIPUHUMATH 1LI€JIM COBMECTHOMW JEATEIbHOCTH, OPraHU30BbIBaTb W KOOPIMHUPOBATH
NEUCTBUS 1O €€ NOCTHXKEHUIO: COCTABIIATH IIJIaH ACUCTBUM, PACIPENENATh POJIA C YUETOM
MHEHUH Y4aCTHUKOB, 00CYX/JIaTh Pe3yJIbTaThl COBMECTHOI pabOTHI;

OLIEHUBATh KA4eCTBO CBOETO BKJIA/Ia U KaXKJJOr0 YYaCTHMKA KOMaHbl B OOLIUI pe3ynbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIE IPOEKTHI, OLEHUBATH WJAECH C IMO3UIMHM HOBU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh TO3UTUBHOE CTPATErMYECKOE IOBEACHUE B PA3JIMYHBIX CHTYyalUsX,
MPOSABIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIE yUeOHbIe JIeiicTBUS
Camoopranmusanmus:

CaMOCTOSITENIHO OCYILIECTBIISATh MO3HABATEIbHYIO JAEATENBHOCTh B 00JacTh (U3UKU U
aCTPOHOMUU, BBISIBIIATH TPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATENIBHO COCTAaBJIATH IUIAH PEILICHMS PAcUYETHBIX M KAYECTBEHHBIX 3aJady, IUIaH
BBITIOJTHEHUS MPAKTUYECKOW pPabOThl ¢ YYETOM HMMEIOIIMXCS PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTEHU;

JaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

pacuIMpsATh paMKU y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha cedsl OTBETCTBEHHOCTDH 3a
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHIO U TPOSBICHUIO HPYIULIUH B 00IacTH (U3MKH,
MOCTOSIHHO MOBBIIIATh CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.



CaMOKOHTPOJIL, 3MOLIHOHAJILHBIA HHTEJLJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyalllsM, BHOCUTb KOPPEKTHUBBI B JEATEIIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LCIIAM;

BJIaJIeTh HAaBbIKAMU IIO3HABATEJILHOM pedieKCHN KaK OCO3HAHMsI COBEpLIAEMBIX JeHCTBUI
Y MBICJIUTEJIBHBIX IPOLECCOB, UX PE3YJILTATOB U OCHOBAHU;

WCIOJIb30BATh MPUEMBI peIIeKCHUU TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLICHUBATH PUCKHU U CBOEBPEMEHHO IIPUHUMATDH PELICHUSA 110 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U apIryMEHTBI APYIUX [IPU aHAIU3€ PE3YIbTATOB JEATECIBHOCTH;
IIPUHUMATD ce0s, IOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX [IPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B nmponecce JOCTUKCHUS JINYHOCTHBIX PE3YJIbTATOB OCBOCHUS ITPOTIPpaMMBbI 11O CI)I/I?»I/IKC AJIs1 YPOBHA
Cpe€aHcro 061]161"0 O6paSOBaHI/I$I y o6yqa101unxc;1 COBCPHICHCTBYCTCA 3MOI_[I/IOHaJ'IBHbII71 HHTCIICKT,

MpEeIoIararoImui copMUPOBaHHOCTH:

CaMOCO3HAHUs, BKIIOUYAIOIIEr0 CIIOCOOHOCTh IIOHUMATh CBOE 3MOLIMOHAILHOE COCTOSHUE,
BUJIETh HAIPABJICHUS Pa3BUTHsI COOCTBEHHOIN 3MOLMOHAIILHON c(ephl, ObITh YBEPEHHBIM B
cebe;

caMoperyJIMupOBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHUE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEACHUE, CIIOCOOHOCTh aJalTHPOBATHCS K AMOIMOHAIBHBIM
HU3MCHEHUSIM U MTPOSIBIIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMM, BKJIOYAIOIIECH CTPEMJICHHE K JOCTHIKECHUIO LIEJIIM U YCIIEXY,
OINTHMHU3M, HHUIIUATUBHOCTh, YMCHHUE JICHCTBOBATH, HCXO/IS M3 CBOUX BO3MOXKHOCTEIH;
OMIIaTHUH, BKJIIO‘-IaIOHIefI CHOCO6HOCTB IIOHUMATh OMOLIHUOHAJIBHOC COCTOAHHC IIpyFI/IX,
YYUTBIBATh €r0 TMPH OCYIIECTBICHUH OOIICHUsS, CIOCOOHOCTh K COYYBCTBHIO U
COIEPEKMBAHUIO;

COITMAJIbHBIX HABBIKOB, BKJIFOUYAIOIIUX CIIOCOOHOCTH BBHICTPAMBATh OTHOLICHUS C APYTHMH
JIIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 knacce nipeiMeTHbIE Pe3yJbTaTbl Ha YIIIyOJEHHOM YPOBHE JOJKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

MOHUMAaTh poJib (UMK B OSKOHOMHYECKOM, TEXHOJOTMYECKOW, 3KOJIOTUYECKOM,
COLIMAJIbHOW W 3TUYECKOM cdepax [eATeNbHOCTH YelIOBEKa, POjb M MECTO (HU3UKU B
COBPEMEHHOM HayyHOW KapTMHE MHpa, 3HAaYEHHE ONMCATEIbHOW, CHCTEMAaTU3HPYIOILEH,
OOBSICHUTEJIBHOM M TPOTHOCTHYECKOW (YHKUMN (PU3NUECKOM TEOpHUM — MEXaHMKH,
MOJIEKYJISIPHON (PU3HUKH U TEPMOJMHAMUKH, pOJib (PU3NUECKON TEOpUH B (OPMUPOBAHHUH
MIpe/ICTaBICHUH 0 PU3NYECKON KapTHHE MUPA;

pa3nuyath YCJIOBUS MPUMEHUMOCTH Mojeliel (PU3NYECKUX Tell U MPOLECCOB (SBICHHUI):
MHepLUalbHas CHCTeMa OTcu€ra, aOCOIIOTHO TBEPAOE TENO, MaTrepHalbHas TOYKa,
PaBHOYCKOPEHHOE JIBMXKEHHME, CBOOOJHOE MajieHue, aOCOIIOTHO ympyras aedopmarius,
a0COJIIOTHO yIpyroe u aOCOJIOTHO HEYNPYroe CTOJKHOBEHHSI, MOJAETH ra3a, )KUJIKOCTU U



TBEPAOTO (KPUCTAUIMYECKOT0) TeEJa, HACaJIbHBIA Ia3, TOUYEUHBIH 3apsi, OJHOPOIHOE
JIIEKTPUYECKOE TOJIE;

pa3nuyathb yciaoBus (TpaHUIb, 00IaCTH) MTPUMEHUMOCTH (PH3MUYECKUX 3aKOHOB, TOHUMATh
BceoOImMi xapakrep (yHIAMEHTAIBHBIX 3aKOHOB W OrPAaHHMYEHHOCTHh HCIIOJIb30BaHUS
YAaCTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBACHATH MEXaHUYECKUE MPOIECCHI U SIBICHUS, UCTIONb3Yysl OCHOBHBIC
IIOJIOKEHUSI M 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTb MEXAHMUYECKOI'O JIBHIKCHMS,
(dbopMysbl KMHEMATUKH PaBHOYCKOPEHHOTO JBIXKEHHA, NpeoOpasoBanust [ammmes ans
CKOPOCTH M IIE€PEMEILECHMS, 3aKOHbl HblOTOHA, NPUHLKII OTHOCHUTENBHOCTH ['amuies,
3aKOH BCEMHMPHOTIO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCA U MEXaHUYECKOW DHEPTHUH,
CBSI3b pabOTBHl CUJIBI C HM3MEHEHHUEM MEXaHUYECKOW SHEpPruu, YCJIOBUS PpaBHOBECHUS
TBEPIOro Tena), MNP 3TOM HCHOJIb30BaTh MAaTEMAaTHUYECKOE BBIPAKEHHUE 3aKOHOB,
YKa3bIBaTh YCJIOBUSI MPUMEHHMOCTH (U3NYECKUX 3aKOHOB: NpeoOpa3oBaHuii [ ammies,
BTOPOT'O M TPETHErO 3aKOHOB HbIOTOHA, 3aKOHOB COXpAaHEHUs UMIIYJIbCA U MEXaHUYECKON
JHEPruH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBACHATH TEIUJIOBBIE IPOLIECCHl M SBJIEHUS, UCIOJbB3YS OCHOBHBIE
nonoxkeHust MKT u 3aKkoHbI MOJEKYJISIpHON (GU3UKK M TEPMOJMHAMUKHU (CBSI3b JaBJICHUS
HJCabHOTO Tra3a CO CPEeNHEW KUHETMYECKOM DJHEpPrue TeIIOBOTO [BWKEHHS U
KOHIICHTPAallUEH €ro MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIECTBA CO CPEIHEN KUHETUYECKON
JHEPrueil TEIUIOBOrO [BMKEHMS €ro YacTHll, CBA3b JABJICHUS HICAIBHOTO Tras3a ¢
KOHLIEHTpallMel MOJIEKYJ M €ro TeMIeparypol, ypaBHeHue Menaeneea—Knaneiipona,
NEpBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHUS SHEPrUU B TEIUIOBBIX IpOlEccax),
IIPY 3TOM HCIIOJIB30BaTh MAaTE€MaTUYECKOE BBIPA)KCHHE 3aKOHOB, YKa3bIBAaThb YCIIOBMS
IIPUMEHMMOCTH ypaBHeHHsI MeHeneesa—Knaneiipona;

aHAJIM3UPOBATh U OOBSACHATH JIEKTPUUECKUE SIBJICHUSI, UCIIOIb3YsI OCHOBHBIE MOJIOXKEHUS
Y 3aKOHBI NIEKTPOJANHAMUKH (3aKOH COXPAaHEHMS DJIEKTPUUECKOro 3apsAa, 3akoH KyioHa,
MIOTEHIUATBHOCTb JJIEKTPOCTATUYECKOIrO IOJIsA, IMPUHLIUII CYNEPIIO3ULUU IEKTPUYECKUX
IOJIEW, TpPH D3TOM YyKas3plBas YCIOBHMS NIPUMEHUMOCTH 3akoHa KyioHa, a Ttaxxke
MIPaKTUYECKH Ba)KHbIE COOTHOILIEHUS: 3aKOHbI OMa /s yyacTKa LeNu U Ul 3aMKHYTOH
JIeKTpUUecKol 1enu, 3akoH Jxoyns—Jlenna, npasuina Kupxroga, 3akonsl @apanes amns
NIEKTPOJIN3A);

OINHUCHIBaTh (U3MYECKHE TPOLECChl U SBICHUS, MCIIOJb3Ysl BEIUYMHBL IE€peMelleHue,
CKOPOCTb, YCKOpPEHHUE, UMIIYJIbC TE€la U CHUCTEMBI T€Jl, CUJIa, MOMEHT CHJIbI, JaBJICHUE,
MOTEHIIMAJIbHAs 3HEPIUs, KNHETUYECKasl SHEprus, MeXaHu4yeckasi SHeprusi, padoTa CHJIbI,
LIEHTPOCTPEMUTEIIBHOE YCKOPEHHE, CHja TSKECTH, CHWJIa YIPYTrOCTH, CHJIAa TPEHUS,
MOIITHOCTh, PHEPTUsl B3aUMOJIEHCTBUS Tena ¢ 3eMi€l BOIM3M €€ MOBEPXHOCTH, YHEPIHUs
yrpyroi nedopmalnuy Npy>KUHbI, KOJTMYECTBO TEIUIOTHI, a0CONIOTHAs TeMIlepaTypa Tela,
paboTa B TepMOJUHAMUKE, BHYTPEHHSS SHEPTUs UJIealbHOr0 OJHOATOMHOTO ra3a, paboTta
WJICAIbHOTO Ta3a, OTHOCHUTENIbHAs BIAXHOCTh Bo3ayxa, KIIJ[ maeanbHOro TemiaoBoro
JBUTATEJIS; JIIEKTPUUECKOE T10JI€, HANPSKEHHOCTD MIEKTPUYECKOTO T10JIsA, HAIPSKEHHOCTD
I10JI1 TOYEYHOTO 3apsi/ia Wi 3apsHDKEHHOTO 11apa B BAKYYME U B IMAJIEKTPUKE, TOTEHIMAI
3JEKTPOCTATHYECKOTO TOJIS, PA3HOCTh MOTEHIMAJIOB, dJEKTPOABMKYIIAs CHJIA, CUJla TOKa,
HaIlpsDKEHUE, MOIIHOCTh TOKA, JJEKTPUYECKass EMKOCTh INIOCKOIO KOHIEHCATopa,
COIIPOTUBIICHUE YYacTKa LEMU C IOCIEAOBATEIBHBIM U IapaJlIe]IbHBIM COCIUHEHUEM
PE3UCTOPOB, DHEPIUs NIEKTPUUECKOTO MOJIS KOHAEHCATOPa;



OOBSACHITH OCOOCHHOCTH MPOTEKAHHS (PU3MYECKUX SIBJICHUN: MEXaHUYECKOE JIBHIKCHHE,
TEIJIOBOE JBMKEHUE YACTHI[ BEIIECTBA, TEINIOBOE PaBHOBECHE, OPOYHOBCKOE JIBHMIKCHHUE,
mud¢y3us, HCMapeHue, KUICHWE W KOHJEHCANWs, IUIABJICHWE U KpPUCTAJLTU3AINS,
HANpPABJIEHHOCTh  TEIUIONEpPEAauH,  JAJEKTpU3alMs  TEJ,  SKBUIOTECHUHUAIBHOCTH
MOBEPXHOCTHU 3aPSKEHHOTO IPOBOIHUKA;

MIPOBOJIUTH HCCIIEIOBAHUE 3aBHCHMOCTH OJHOW (PU3MUECKOW BETUYMHBI OT JAPYroMl ¢
WCMOJIb30BAHUEM MPSMBIX HM3MEPEHUH, TMpPU ITOM KOHCTPYHPOBATH YCTAaHOBKY,
(buKCHpOBaTh PE3YIbTATHl IMOJYYCHHON 3aBUCHMOCTH (DM3MYECKUX BEIUYMH B BHJIE
rpadukoB ¢ y4€TOM aOCOJIOTHBIX TOTPENTHOCTEH W3MEPEHHA, JeNaTh BBIBOIBI IO
pe3yJibTaTaM MCCIIeIOBAHUS;

MPOBOJNTh KOCBEHHBIC W3MEpEHUs (PU3UYECKHX BEIWYMH, IPU OSTOM BBIOUPATH
ONTUMAIBHBIA METOJ HW3MEPECHHS, OICHWBATh aOCONIOTHBIE M  OTHOCHUTEIbHBIC
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPECHUM;

MPOBOJUTH OMBITHI MO MPOBEPKE MPEII0KECHHON TMIOTE3bI: IJIAHUPOBATh IKCIIEPUMEHT,
coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATH MOJNyYEHHBIE PE3yabTaThl U
JIeJIaTh BBIBOJI O CTATyCE MPEITI0KEHHON TUITOTE3bI;

coOnrofaTh mMpaBwia O€30MacHOTO TpyJda MPU MPOBEACHUU HCCIEAOBAHMNA B paMKax
y4e0HOr0 JKCIEPUMEHTa, TNMPAKTHUKyMa W Yy4eOHO-HMCCIIEeNOBATeIbCKOW W TMPOSKTHOMN
NESATCIIbHOCTH C HWCIOJb30BaHUEM H3MEPHUTEIBHBIX YCTPOHUCTB W  JIaOOPaTOPHOTO
000pynOBaHUs;

pemaTh pacy€THBIC 3a/1aud C SIBHO 33JaHHOM M HESBHO 33aJaHHON (PM3MUECKOU MOJECIIBIO:
Ha OCHOBAaHMM aHalu3a YCJIOBUS OOOCHOBBIBaTH BHIOOp (U3MUYECKON MomenH,
OTBEUAIONICH TpeOOBaHUSAM 3aJa4d, TPUMEHITH (DOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIAThl (PU3MUECKUX TEOPHI MPU UCTIOIH30BAHUHI MAaTEMATHYECKUX METOJIOB PEIICHHS
3a/1a4, MPOBOJUTH pPACUEThl HAa OCHOBAaHUU HMEIOIIMXCS JAHHBIX, aHAJIU3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOBI PELIECHUS C YUETOM IO YUEHHBIX PE3yJIbTaTOB;
peliath KauyecTBEHHBIC 3aJaud, TPeOyroIre MPUMEHEHHs] 3HAHWI M3 pa3HBIX pa3/esioB
Kypca (U3MKH, a TaKKe HHTETpallud 3HAHUM M3 JPYrHX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO IIMKJIa: BBICTpauMBaTh JIOTHUYECKYIO LEMOYKY pacCyXKJICHHM C Omopol Ha
M3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKUE SIBJICHMUS;

WCIIOJIh30BaTh TEOPETUUYECKUE 3HAHUA I OOBSICHEHUS OCHOBHBIX MPHUHITUIIOB PabOTHI
HU3MEPUTENIbHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIECCOB,;
MPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TMPOIECCOB OKPYXKAIOIIETO MHpPA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

aQHAIM3UPOBATH M OIEHUBATH MOCJIEACTBUS OBITOBOW U MTPOU3BOJACTBEHHOU JEATEILHOCTH
YellOBeKa, CBSA3aHHONW C (PU3WYECKUMHU TMPOIECCAaMH, C TO3UIUN DKOJIOTUYECKOM
0€30MacHOCTH, TPEACTaBICHUNH O pAIMOHAIBHOM MPUPOJOTNOIBL30BAaHIH, a TaKXKe
pa3yMHOM HCHOJIb30BAHUU JIOCTHKEHUN HAYKM M TEXHOJOTHUWA ISl JaJdbHEWIIEero
Pa3BUTHUS YEIIOBEYECKOTO OOIIECTBA;

MPUMEHSTh pa3jnyHble crocoObl paboThl ¢ MHpopManuen (GU3NYECKOTr0 COAEpKAHMS C
HCIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHMA, PU ITOM HCIOIB30BaTh
COBpeMeHHBIe HH(OPMAIIMOHHBIC TEXHOJIOTHH TSI IOUCKA, TIEpepabOTKU U MPEAbIBICHUS
y4eOHOW W Hay4YHO-TIOMYJSPHON WH(OpMANUM, CTPYKTYPHPOBAHUS W HHTEPIPETAIIUN
nHpOpManUU, TMOMYYEHHON W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATh



MOJTy4aeMyt0 MH(POPMAILIUIO U OLIEHUBATh €€ JTOCTOBEPHOCTh KAaK HAa OCHOBE MMEIOLIMXCS
3HaHWi, TaK ¥ Ha OCHOBE aHAJIM3a UCTOUYHUKA HH(OpMaIH;

IPOSIBIATh  OPraHM3alMOHHBIE W II03HABATEJIbHBIE YMEHHMS  CaMOCTOSTEIBHOIO
NpuOOpeTeHUs] HOBBIX 3HAHWH B TMPOLECCE BBINOIHEHUS MPOEKTHBIX M Y4eOHO-
HCCIIeI0BATENbCKUX PaldoT;

paboTaTh B IpyIIE C UCIIOTHEHUEM PA3TUYHBIX COIUABHBIX POJIEH, MIIaHUPOBATh paboTy
IPyNIBbl, PalUOHAJIBHO PACHPENEATh ICATEIBHOCTh B HECTAHIAPTHBIX CHUTyalUsX,
aJCKBATHO OLEHMBAThb BKJIAJ KaXJOr0 U3 YYaCTHUKOB TpYyNIbl B  PEIICHUE
paccMaTpuBaeMoi mpoOIeMBbl;

NPOSIBJIATh  MOTHBAIMIO K  Oy;aymied  mpodecCHOHAIBbHOM — EATENbHOCTH 110
CTMEIUANBHOCTAM (PU3UKO-TEXHUYECKOTO MPO(HUIISL.

K xoHny oOydenus B 11 Knacce npeIMETHbIE PE3YNbTaThl HA YIIYOJEHHOM YPOBHE JIOJIKHbI
OTpaXkaTb C()OPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHUI:

MIOHUMATh POJib GU3UKU B IKOHOMHUYECKON, TEXHOJIOTHYECKOH, COLMAIbHOW M 3TUYECKOM
cdepax AesITeTBbHOCTH YEJI0BEKA, POJIb U MECTO (DM3HKH B COBPEMEHHOM HayYHON KapTUHE
MHUpa, pOJIb AaCTPOHOMHUHM B IPAKTUYECKOM JEATEJIbHOCTH 4YeJOBEKa U JajbHeiIlieM
HAay4YHO-TEXHUYECKOM DPa3BUTUH, 3HAYCHUE OIMCATEJIIBHOM, CHCTEMATU3UPYIOILEH,
OOBSICHUTEJIBHOM W NIPOTHOCTHYECKOM  QyHKIuil — Qusuueckoil  Teopunm  —
AJIEKTPOJMHAMUKH, CHEIHUATBHON TEOPUHM OTHOCHTEIBHOCTH, KBAHTOBOW (DH3HMKH, pPOIIb
¢usnveckoil Teopun B (HOPMUPOBAHMU TIPEICTABICHUN O (U3UUECKON KapTHHE MUPA,
MecTO (U3NYECKON KapTUHBI MUpPa B OOLIEM psAy COBPEMEHHBIX €CTECTBEHHO-Hay4HBIX
IIPEJICTaBICHUN O IPUPOJE;

pa3nuyarh YCIOBHS NPUMEHMMOCTH Mojeied (pU3MUecKuX Teld M MPOLEeCcCOB (SIBICHHM):
OJTHOPOJIHOE 3JIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE MOJIsl, FapMOHUYECKHE KOJleOaHus,
MaTeMaTUYeCKU MAasTHUK, WI€aIbHBbIA MPYXKUHHBIH MasTHUK, FApMOHHUYECKHE BOJIHBI,
UJeaTbHBIN KoJIeOaTeIbHBIM KOHTYpP, TOHKAsl JIMH3a, MOJEJIEeH aroMa, aTOMHOTO sjipa U
KBaHTOBOM MOJIEJIN CBETA;

pa3nauyath ycaoBUs (TpaHMIIbI, 00JIACTH) MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, TIOHUMATh
BceoOIMi XapakTep (yHIaMEHTAIbHBIX 3aKOHOB W OrPAaHHMYEHHOCTb HCIIOJIb30BaHUS
YAaCTHBIX 3aKOHOB;

aHAJM3UpPOBaTh M OOBACHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SBICHMS, MCIOJIb3Ys
OCHOBHBIE IIOJIOXKEHMSI M 3aKOHBl DJIEKTPOJMHAMUKHA W CHELUAIBHOM Teopun
OTHOCHUTEJIbHOCTH (3aKOH COXpPAHEHHsS JJIEKTPUYECKOro 3apsja, cuiia Amiepa, cuia
JlopeHiia, 3akOH OJJIEKTPOMArHUTHOW WHAYKIHWH, mpaBuio Jlenna, cBsa3p DJIC
CaMOMHJIYKIMHU B DJIEMEHTE JIEKTPUYECKON LIENMU CO CKOPOCTHIO M3MEHEHMSI CHJIBI TOKa,
MOCTYJIaThI CIIEUATbHON TEOPUU OTHOCUTENIHOCTH DHHIITENHA),

aHAJM3UPOBATh U OOBSICHATH KBAaHTOBBIE MPOIECCHl W SIBICHUS, UCIONB3YS IMOJIOKEHHS
KBaHTOBON (u3uku (ypaBHeHHe OWHIITEHHa s ¢oTodddekra, NMepBbld U BTOPOH
noctynatel bopa, mpuHIMIT cooTHOmIeHUsT HeompenenéHHocteil ['eitzenbepra, 3aKOHBI
COXPAaHEHHUs 3apsIOBOTO U MAacCOBOTO YHMCENl M DHEPIUU B SACPHBIX pEaKLUsAX, 3aKOH
PaZAMoOaKTUBHOIO pacnaaa);

OIUCHIBAaTh (PU3NYECKHUE MPOLECCHl U SBIICHUS, UCIOb3Ys BEIUYMHBL: HAMPSHKEHHOCTD
NEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTaTUYECKOTO MOJIs, Pa3HOCTh MOTEHIMAJIOB,
ANEKTPOABIIKYILAS CUJIa, MHAYKIMS MarHUTHOTO TOJIsSI, MAarHUTHBIN MOTOK, cujia AmIepa,



WHAYKTHBHOCTD, 3JICKTPOJBUXKYIIAS CHJIA CAMOWHAYKIUH, SHEPrUsi MarHUTHOTO MOJIS
MPOBOJIHUKA C TOKOM, PEISTHBHCTCKUN HMITYJbC, TOJNHAs HYHEPTUs, DHEPTUsl MOKOs
CBOOOJHON 4YacTUIbl, SHEPrHsl M UMIYJIbC (POTOHA, MAcCOBOE YHUCIO W 3apsja sjapa,
SHEPIUs CBA3HU AAPa;

OOBSICHATE OCOOEHHOCTU MPOTEKaHUs (U3NYECKUX SBJICHMH: 3JIEKTPOMArHUTHas
UHAYKIUS, CAMOMHAYKLUS, PE30HAHC, MHTep(depeHIus BOJH, Audpakuus, aucrepcus,
MIOJTHOE BHYTpPEHHEE OTpakeHue, Gorodnekrpuueckuil ¢ ekt (dporoaddekr), anpda- u
Oera-pacmazpl A1ep, raMMa-H3JIydeHUE saep, (U3NYEeCKHUe MPUHIUIBI CHEKTPATbHOTO
aHaiIu3a v paboThI Ja3epa;

OTIpeNIeNIATh HANpaBJICHUE WHIAYKUUU MArHUTHOTO IIOJIi MPOBOJHUKA C TOKOM, CHIIBI
Awmmnepa u cuisl JlopeHua;

CTpOUTh H300pa)XKCHHE, CO3/1aBaeMO€ IUIOCKMM 3€pKaJloM, TOHKOW JIMH30H, U
paccUUTHIBATh €ro XapaKTepPUCTUKY;

IPUMEHATh OCHOBOIOJIAralolUe ACTPOHOMUYECKHUE IOHATHUS, TEOPUH U 3aKOHBI JJIS
aHaIM3a U OObACHEHMs (PU3MUECKUX MPOLECCOB, MPOUCXOAIINX B 3BE3AX, B 3BE3IHBIX
cucTeMax, B MEXKTaJaKTUYECKON Cpefie; IBMKCHHS HEOCCHBIX TeJN, HBOJIOIUH 3BE3T U
Bcenennoi;

MIPOBOJIUTH HCCIIEJIOBAHUE 3aBUCHUMOCTEH (PU3UYECKUX BEIHMYMH C HCIOJIH30BAHUEM
NPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3YNIbTATHI
MOJy4YEeHHOM 3aBUCHUMOCTH (PU3MUYECKUX BEJIMYMH B BUAEC TIpaduUKOB C y4ETOM
aOCOJIIOTHBIX ~ IOTrPEIIHOCTEH  W3MEpeHuH, JenaTh BBIBOJBI MO  pe3yibTaTram
UCCIIC/IOBaHMS;

IIPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (U3NYECKMX BEJIWYMH, HpPU OSTOM BbIOMPATH
ONTUMAIILHBIA ~ METOJ] HM3MEpPEHHs, OIEHHBATh a0CONIOTHBIE H  OTHOCHUTEIIbHBIC
MOTPEUIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUH;

MIPOBOJIUTH OIBITHI TI0 MPOBEPKE MPEIIOKEHHOW TUIOTE3bI: IIAHUPOBATh YKCIEPUMEHT,
coOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAIM3MPOBATh MOJIYYEHHBIE PE3YJIbTaThl U
JieNIaTh BBIBOJ] O CTaTyce MPEeAIOKEHHON TUIOTE3bl;

OIUCBIBATh METO/IbI MOJYYEHHS HAYYHbIX aCTPOHOMUYECKHX 3HAHMIA;

coOmonaTh TpaBuia OE30MacHOTO TpyAa NPU IMPOBEICHWU HCCIECIOBAHUNA B paMKax
y4eOHOro SKCIEPUMEHTa, NPaKTUKyMa U Yy4eOHO-MCCIIEOBATENbCKONH M IMPOEKTHOU
NESTeTBbHOCTH C WCIOJB30BAHUEM W3MEPUTENFHBIX YCTPOWCTB M J1aOOPaTOPHOTO
000opyI0BaHUS;

pemaTb pacy€THbIE 33a4M € SIBHO 3a/laHHON M HESIBHO 3a/laHHON (PU3MUECKON MOEIbIO:
Ha OCHOBAaHMHW aHalM3a YCJIOBUS BHIOMpATh (U3HYECKHE MOJEIH, OTBEYAIOIINE
TpeOOBaHUAM 3a7ay, NMPUMEHATh (OPMYIbI, 3aKOHbBI, 3aKOHOMEPHOCTH M IOCTYJAaThl
¢u3NYeCKUX TEOpUil NMPH HCHOJIB30BAHUM MAaTEMAaTHUYECKHX METO/0B peIIeHUs 3a7ad,
MPOBOJIUTH PAcU€Thl HA OCHOBAHWHW MMEIOIIUXCS JaHHBIX, aHATM3UPOBATh PE3YJIbTATHl U
KOPPEKTHPOBATH METOBI PEIICHHSI C YIETOM MOTyUYESHHBIX PE3yIbTATOB;

pemaTh KauyeCTBEHHBIC 3aJaud, TPeOyIOIIne MPUMEHEHUsS] 3HAHUH W3 PasHbIX pa3/iesioB
Kypca (U3MKH, a TaKKe WHTETpAallid 3HAaHWUH W3 JAPYIHX MPEIMETOB E€CTECTBEHHO-
HAyYHOTO LIMKJA: BBICTPAUBaTh JIOTMYECKYIO LEMOYKY pAacCyXAEHUH ¢ Omopoil Ha
M3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3HUECKUE SIBICHMUS;



UCIOJIb30BaTh TEOPETUUYECKHE 3HAHUS ISl OOBSICHEHHS] OCHOBHBIX HMPHUHIIMIIOB PabOThI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIIOTMYECKUX MPOIIECCOB;
MIPUBOJIUTH NMPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKHd, B OOBSCHEHHE NPOIECCOB OKPYKAIOUIETO MHpA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHIA;

aHAJIM3UPOBATh U OILICHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOIACTBEHHON JIEATEILHOCTH
YeJIOBEeKa, CBS3aHHOW C (U3MYECKUMH MPOIEecCaMH, C TO3UIUH SKOJIOTHYECKOM
0€30MacHOCTH, NPEACTABICHUNA O pPALMOHAIBHOM MPUPOIOIOIb30BAHUN, a TaKkKe
pa3yMHOM HCIIOJIb30BAHMM JOCTHXKEHUM HAyKM M TEXHOJOTHHl A JalbHEHIIero
Pa3BUTHUS YEIIOBEYECKOT'O OOIIECTBA;

MPUMEHSTh pa3jnyHble CrocoObl paboThl ¢ MHMOpManueld (GU3NYECKOTO COAEPKAHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA, IPU ITOM UCIIOIb30BATh
COBpEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUHU ISl IOUCKA, IEpepabOTKU U NMPEAbABICHUS
y4eOHOW M Hay4YHO-TIOMYJISIpHOM WHGOpMaIuU, CTPYKTYpUPOBAHUS M HHTEPIIpETaluu
nH(pOpMaLIUY, TONYyYEHHOW W3 Pa3NUYHBIX HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH
[0JIy4aeMyr0 MH(POPMAIUIO U OLEHUBATh €€ JJOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS
3HaHWi, TaK ¥ Ha OCHOBE aHAJIN3a NCTOUYHUKA HH(pOpMaIH;

MPOSABIIATh ~ OPraHU3allMOHHbIE W  IIO3HABATEJIbHbIE YMEHHUS  CaMOCTOSTEIbHOIO
NpUOOpEeTeHUs] HOBBIX 3HAHMHA B TMPOLECCE BBINOJIHEHUS MPOEKTHBIX M Y4eOHO-
HCCIIEIOBATENBCKUX PadoT;

paboTath B TpyIIE C UCIIOJHEHHEM PA3JIMYHBIX COLUAIBHBIX POJICH, ITIAHUPOBATh paboTy
TPYNIbl, PalMOHAIBHO PaCHpelNesTh IeSATeNbHOCTh B HECTAHJAPTHBIX CHUTYaIUsX,
aJIeKBaTHO OLICHMBATh BKJIAJ KaXJIOr0 U3 YYAaCTHUKOB TIpyNNbl B pEIICHUE
paccMaTpuBaeMoi IpoOIeMBI;

MpOSABIATH  MOTHBalMIO K  Oyaymied  npoecCHOHANbHOM — NEATENbHOCTH IO
CHEIUATBFHOCTAM (DPU3UKO-TEXHHUECKOTO MPODUIIS.



TEMATHUYECKOE IINTAHUPOBAHHUE

11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaunmenoBanmue
(undgposbie)
n/ pa3jiejioB U TeEM Bcer KonTpobHbl IIpakTnyecku
o0pa3zoBaTe/ibHbI
n NMporpamMmbl 0 e padoTsl e padoTsl
e pecypchbl
Pazpen 1. JIEKTPOAUHAMUKA
11 MarnuTHoe moJje 14
19 DNeKTpOMarHuTHas 13 1
WHIYKIHS
Utoro no pazneny 27

Pa3nea 2. KOJIEBAHUSA U1 BOJIHbI

21 MexaHnueckue 10
KoJIeOaHus
99 DNIEeKTPOMarHUTHBI 15
e Koue0auus
Mexanunueckue n
2.3 AIIEKTPOMAarHUTHEIE 10 1
BOJIHEI
24 OnTtuka 25 1
Hroro mo pasneny 60
Pa3znen 3. OCHOBBI CIIEITMAJIBHOM TEOPUHU OTHOCHUTEJBHOCTH
3.1 Ocuosst CTO 5 1
Uroro no pazneny 5

Pa3znen 4. KBAHTOBAS ®U3UKA

KopnyckynapHo-

4.1 PHYERYP 15
BOJIHOBOI! JTyaliu3m

4.2 dusnka atoma 5
duzuka aTOMHOT0O
aapa u

43 P 5
3JIEMEHTaPHBIX
YACTHUIL

Hroro no paszneny 25

Paznen 5. 9JIEMEHTBI A

DIIEMEHTHI
5.1
ACTPOHOMHH U

12

CTPOHOMUHU U ACTPOPU3UKU




acTpopu3uku

Uroro no pazneny 12

Paznen 6. PUSHUYECKHA IPAKTUKYM

duznueckuit

6.1 16 16
MPAKTHUKYM
Hroro no pazueny 16
Pa3nen 7. OBOBIIAIOLIEE IOBTOPEHUE
CucremaTtu3zanus u
000011IEHNE
PEIMETHOTO
COJIepKaHUS U
71 OTIBITa 15
JESITEIILHOCTH,
IPUOOPETEHHOTO
IPU U3YICHHUH
Kypca ¢pusuku 10 —
11 knaccoB
Uroro no pazneny 15
PezepBHOE Bpemst 10
OBILIEE KOJIMYECTBO
YACOBIIO 170 4 16

I[TPOT'PAMME
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