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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CPEAHEro 00IIero oopazoBaHus pa3paboTaHa Ha OCHOBE
HOJIOKEHUH U TpeOOBaHMM K pe3ysbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeiabHON MPOrpaMMBL,
npeacrasieHHbix B ®I'OC COO, a takke ¢ ydéroMm ¢enepanbHOi paboyeil MmporpamMmmbl
Bocniutanus ¥ Konnenuuu npenonaBanus yue6Horo npeamera «®dusnka» B 00pa3oBaTesIbHBIX
opramm3anusax Poccuiickoit  ®@exepanuu, peamu3yiOIIMX OCHOBHBIE  00pa3oBaTeiIbHBIC
IIPOrPaMMBI.

[lporpamma 1O ¢u3uKe ompenenser o00sA3aTenbHOE MPEIMETHOE COJepXKaHue,
YCTaHaBJIMBAaET PEKOMEHIYEMYIO I10CIIEA0BAaTEIbHOCTh M3YyYEHHMs TE€M MU pa3JesioB y4eOHOro
npeaMeTa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT 0 Ipolecca,
BO3PACTHBIX 0cOOeHHOCTEH oOyqaromuxcs. [Iporpamma no gpusuke qaér npeacraBieHue o LEsX,
CoJiepKaHnu, OOIIeH cTpaTeruu oOydeHMs, BOCMUTAHUS M Pa3BUTHUS 00yUJaIOMIUXCS CPEACTBAMHU
yuebHoro npenmera «Pusnka» Ha yriryOJIEHHOM ypOBHE.

N3yuenne kypca QuU3MKK yrIyOJEHHOTO YPOBHS IO3BOJISIET pEANIM30BaTh 3a/aud
npodecCHOHAIBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH JUIS MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOAUMBI Il  NPOJOJDKEHUs 00pa3oBaHMs B OpraHu3alusaX HpogecCHOHAIBLHOIO
00pa30BaHUs MO PA3NUYHBIM (PU3UKO-TEXHUUECKUM U UH)XEHEPHBIM CIEL[UAIbHOCTSIM.

B mporpamme mo Qusmuke Onpenensiorcs IUIAHUpYEeMble pe3ysbTaThl OCBOEHHS Kypca
(Gu3MKYN HA YPOBHE CPEAHET0 00I11eT0 00pa30BaHMsI: IMYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE
(na yrny6nénHoMm ypoBHe). HayuHo-MeTom0I0rHUeCKOi OCHOBOM Ji71s pa3paboTku TpeOoBaHUM K
JUYHOCTHBIM, METAlPEJIMETHBIM U IpPEeIMETHBIM pe3yJbTaTaM O0O0YyYarolMXcCs, OCBOMBIIMX
nporpaMMmy no (u3MKe Ha ypOBHE CpPEIHEro ooIero oopazoBaHMs Ha YIriyOJEHHOM YpOBHE,
ABJIIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

[Tporpamma o ¢pu3MKe BKIIOYAET:

IUTAaHUPYEMBbIE Pe3yJIbTaThl OCBOECHUS Kypca (U3UKHU Ha YIIIyOJIEHHOM YpOBHE, B TOM YHCIIE
IpeMETHBIE PE3YJIbTaThl M0 T0/1aM O0YUYEHHUS;

cojiepxkanue yueOHoro npeamera « Pu3nkay 1mo rojaMm 00ydeHusl.

[IporpamMa mo Qu3MKe HMEEeT NPUMEpPHBIH XapakTep W MOXKET ObITh HCIOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOMX PabOUUX MPOTrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY y4yUTEIeH U
MPEIOCTABISAET BO3MOXHOCTU JUISl pEaju3alud pPa3IMYHBIX METOJWYECKHUX TOJIXOJ0B K
IpenoiaBaHuio (PU3UKK Ha YIITyOJIEHHOM YpOBHE IIPU YCIOBUHM COXpaHEHUs 00s3aTeNbHOM YacTu
coJiep’KaHus Kypca.

dusmka Kak Hayka 0 Haubosee o0IIMX 3aKOHAX MPHUPOJIbI, BHICTYIIAs B KAUeCTBE yUeOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHbIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpyXKarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U ABJICHUH, H3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWN OMPENeNUIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe DSHEpPreTHKH, TPAHCIOpTa, OCBOEHHS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMHU. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(opMHpOBaHUE €CTECTBEHHO-HAYYHOH KapTHHBI MUpPa 00yJarolerocs, B popMupoBaHue yMeHUH
IPUMEHATh HayYHbII METO]I IIO3HAHUS NIPH BBIIIOJTHEHUN UMU Y4€OHBIX UCCIIEIOBAHUM.

B ocHOBY kypca (hu3uKu Ha ypOBHE CpEIHETr0 OOMIero 0O0pa3oBaHUs MOJIOKEH PsII UICH,
KOTOPBIE MOKHO PaCCMaTPHUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (U3MKHU, BKIKOYAET KAaK BOIPOCH! KIACCUYECKOM, Tak U
COBPEMEHHOM (DUBHKH.



Hoes zenepanuzayuu. B cooTBETCTBUY C HEMl MaTepual Kypca Gpu3nku 00beInHEH BOKPYT
¢usmueckux Teopuil. BenmymmM B Kypce sBisiercst (OPMHPOBAHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoea zymanumapuszayuu. EE peanuzanys npearnogaraeT UCIOIb30BaHUE TYMaHUTaPHOTO
noTeHnuana Gu3ndIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOIIECTBa, a
TaKKe C MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU M YKOJOTMYECKUMH IIpoOIIeMaMu.

Hoen npuxnaonoii nanpagnennocmu. Kypc Gusuku yriyOoaéHHOTO YpOBHS Mpeanoaaract
3HAKOMCTBO C HIMPOKUM KPYIOM TEXHHYECKHUX M TEXHOJOTMYECKHX IMPUIOKEHHH H3y4eHHBIX
TeOpuii W 3aKkoHOB. llpm 3TOM paccMaTpuBaIOTCS HAa YpPOBHE OOIIMX TPEACTABICHUN U
COBPEMEHHBIE TEXHUYECKUE YCTPOICTBA, U TEXHOJIOTHH.

Hoea »3Ixonocuzayuu peanusyercs MOCPEICTBOM BBEACHUS HIEMEHTOB COJEp)KaHMUS,
HOCBSIIEHHBIX JKOJOTMYECKUM MpoliIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BHUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS PoOIeM palliOHAIBHOTO IPUPOJIOTIONIB30BAHMS U
9KOJIOTMYECKOH OE30IacCHOCTH.

OcBoeHue conepkKaHusl MPOrpaMMBbl 10 (PU3UKE TOJDKHO OBITH MOCTPOCHO HA MPUHITUIIAX
CHCTEMHO-AEATEILHOCTHOTO noaxo/a. st pu3nku peanusanus 3THX NPUHIUIIOB Oa3upyeTcs Ha
UCTIOJIb30BAaHUU CAMOCTOSITEIBHOTO AKCIEPUMEHTA KaK IMOCTOSIHHO JCHCTBYIOIIETo (akTopa
y4deOHoro npouecca. s yriryoI€HHOTO YPOBHS — 3TO CUCTEMa CaMOCTOSATEILHOTO Y4EHUUECKOTO
OKCIIEPUMEHTA, BKJIIOYAIOUICTO (DPOHTANBHBIE YYEHHUYECKHE OIBITHI NMPH H3YyYCHHH HOBOTO
Marepuaia, J1abopaTopHble padOThl U PadOTHI MpakTUKyMa. [Ipu 3TOM BO3MOXKHEI JjBa CIOCO0a
peanmu3anuu (U3NYECKOro MpaKkTUKyMa. B mepBom cirydae mpakTUKyM ITPOBOAUTCS MO0 B KOHIIE
10 u 11 xiaccoB, 160 mocIie MepBOTo U BTOPOT'O MOJIYroANH B KaXKIOM U3 3TUX KJIaccoB. BTopoii
croco0 — 3TO WHTerpanusi paboT TpPaKTUKyMa B CHUCTEMY JIaDOpPAaTOPHBIX paboT, KOTOpBIE
IOpOBOJATCS B Mpolecce u3ydeHus paszaena (temsl). Ilpu 3Tom mox paGoTamu mpakTHKyma
MOHUMAETCS CaMOCTOSATEIbHOE HCCIENIOBAaHHE, KOTOPOE MPOBOJIUTCS TIO0 PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BUa O€3 MOIIaroBOi HHCTPYKIHH.

B nporpamme o ¢usuke crcrema yueHHYECKOTO IKCIEPUMEHTa, Tab0paTOPHBIX paboT U
IPaKTUKyMa Mpe/ICTaBlIeHa €INHBIM MTepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YUYEHUYECKUX
NPaKTUYECKUX PAa0OT OCYHIECTBISIETCS YYaCTHHKaMH OOpa3oBaTENBHOTO TpoIecca MCXOIS M3
0COOEHHOCTE TMOYpOYHOTrO IUIAHMPOBAaHUS M OCHalleHus kabuHera ¢usuku. [Ipu 3ToM
o0ecrieynBaeTcsl OBIAJICHUE OOYYAIOUIMMHUCS YMEHUSIMH IPOBOJAUTH TPSIMBbIE M KOCBEHHBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH M IOCTAaHOBKY OIBITOB I10
MIPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonbioe BHUMaHue yaenseTcsl pelieHNIo pacu€éTHBIX U KauyeCTBEHHBIX 3aj1ad. [Ipu sTom
JUTST PacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33[a4d C SIBHO 3aJlaHHON M HESIBHO 3a/1aHHOU
(bu3nUecKoil MoIeNbI0, TO3BOJISIOIIME IPUMEHSATh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJTHOTO pasliesia Kypca, TaK W MHTETPUpPYS NMPUMEHEHHE 3HAaHWH W3 pa3HbIX pasjaenoB. Jlis
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBISIIOTCA 3aJaHus Ha OOBsICHEHUe/MpeacKa3aHue
NPOTeKaHUs (PU3UYECKUX SBICHUH W TPOIIECCOB B OKPY)KAIOIIEH KM3HH, TpeOyromue BbIOOpa
¢bu3nUecKoil Moienu Ui CUTyalluu MPAaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpedoBanusimu ®I'OC COO Kk MaTepHaabHO-TEXHHUYECKOMY
o0ecreyeHnI0 y4eOHOro mpouecca Kypc (GpU3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
obmrero oOpa3oBaHMs TOJDKEH HM3y4daThCs B YCIOBHSAX IPEIMETHOrO KabwHeTa. B kaOmnere
(GU3UKN T0JKHO OBITH HEO0X0AMMOE JTabopaTOpHOE 000PYIOBAHKE /TSl BHIIOJIHEHUS YKa3aHHBIX
B MporpaMMe Mo (PU3HMKe yYEHWUYECKHX OIBITOB, JJAOOPATOPHBIX PabOT M pabOT MpakTHKyma, a
TaKXe JJIeMOHCTPAIlMOHHOE 000pyI0BaHHE.

JleMOHCTpanoHHOE 000pyJIOBaHHE (OPMHUPYETCSI B COOTBETCTBHHM C MPUHIUIIOM
MUHHMAaJIbHON JOCTAaTOYHOCTH M O0ECHEeYMBACT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamMMe I10
¢u3MKe KIIOYEBBIX IEMOHCTpPAIM JUIS WCCIEOBAaHHMSA H3y4aeMbIX SIBJICHUH W IIPOIECCOB,
HMIUPHYECKUX U (PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.



JlaGopaTtopHoe 00OpyAOBaHHE A YYCHHYECKHX IMPAKTHUECKUX padoT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOEeCleuMBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJOBAaHUS JOJDKHBI OBITh
IIOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUM AHAJIOIOBBIX M LU(POBBIX NMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM B BUJE LU(POBBIX JIAOOPATOPHIA.

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

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

pa3sBUTHE TMPEACTABICHUH O HAy4YHOM METOJAE TMO3HaHMA ©  (OPMHPOBAHUE
UCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPYKAOLUM SIBJICHUSIM;

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

dopmupoBaHre YMEHHI OOBSICHATH SBJICHUS C WCHOJIB30BAHWEM (PH3MUECKUX 3HAHWHA U
HaYYHBIX J0Ka3aTeJIbCTB;

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

pa3BUTHE TIPEACTABICHWH O BO3MOXKHBIX cepax Oyaymed mnpodeccHoHaIbHON
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JalbHEHIIeMy OOYyYeHHI0 B 3TOM
HaIlpaBJICHUH.

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

npuoOpeTeHue cucTeMbl 3HaHUH 00 00X (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJIEKYISIPHYIO (GU3UKY, DJIEKTPOJAUHAMUKY, KBAHTOBYIO (DM3HKY U
3JIEMEHTHI aCTPOPHU3UKU;

dbopmMEpoBaHHE YMEHUI PUMEHITHh TEOPETHUECKUE 3HAHUS JIJIsI OOBSICHEHHS (PU3UIECKUX
SBJICHUH B TIPUPOJE U JUIS IPUHATHUS MPAKTHUECKUX PEIICHUH B TOBCEAHEBHOM KHU3HH;

OCBOCHHE CITOCOOOB PEIIeHUs PA3IMYHBIX 33/1a4 C SBHO 33aHHOW (U3UYECKON MOJIEIBIO,
3aja4, MOJPAa3yMEBAIOLIUX CAMOCTOSATENBHOE CO3JaHuEe (PU3UUYECKOM MoOJeNnH, aJeKBaTHOU
YCIIOBHSIM 33J1a4¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHUMaHHe (U3NYECKHMX OCHOB M TPHHLUIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB M
TEXHOJIOTUIECKUX MPOIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METOJIaMH CAMOCTOSITEJIbHOIO IUIAHUPOBAHHUS M MPOBEACHUS (PU3NYECKUX
OKCIIEPUMEHTOB, aHAJM3a M WHTEpIpeTalu WHQPOPMALUU, ONpEACTICHHUsS JI0CTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHWE YCIIOBHH JUIsl Pa3BUTHS YMEHHH INPOEKTHO-HCCIIEI0BATEILCKOM, TBOPYECKOM
NesITeTbHOCTH;

pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM JASITEIbHOCTH, CBI3aHHOM C (PU3UKOM.

B cootBerctBum ¢ TpeboBanusmMu @PI'OC COO yrinyOnéHHbIN ypoBeHb H3yYeHHS YIEOHOTO
npeamera «du3ukay Ha YpOoBHE CpeaHEro o0mero oOpa3oBaHMs BHIOMPAETCS OOYJArOIUMUCS,
IUIAHUPYIOIIMMHU TIPOJIOJKEHHE OO0pa3oBaHMs 10 CIEHUANBHOCTAM (DPU3UKO-TEXHUYECKOTO
npodus.

Ha u3yuenue ¢puzuku (yriyOnaEHHBIN ypOBeHb) HAa YPOBHE CPEIHEr0 00IIero oopa3oBaHus
otBoautcs 340 wacos: B 10 kimacce — 170 gacoB (5 gacoB B Hepenmto), B 11 kimacce — 170 gacos (5
JacoB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (GuU3MKe mepedeHb J1ad0paTOPHBbIX U MPAKTHYECKUX padoT
SBIISICTCA PEKOMEHIOBAaHHBIM, YYHTENb JElaeT BbIOOp MpOBeACHUS JaOOpaTOPHBIX paboT H
OMBITOB C Y4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXxcs.

PEAJIM3ALIAA MOJIYJISA «(IIKOJIBHBIA YPOK» PABOUEM ITPOT'PAMMBI
BOCIIMTAHMA



B npomecce peanmzammmu paboueit mporpaMMbl  ydeOHoro mpeamera «®Dusmka.
VriayOneHHbIl ypOBEHb» IPOUCXOAUT JOCTH)KEHHE JIMYHOCTHBIX PpEe3yJbTaTOB B pPaMKax
peanuzauuu Moayis “LIkonpHBINA ypok™ paboueil mporpaMmbl BOCIIUTAHUSL, @ UMEHHO:

- aKTUBU3aLUs] MOTHBALIMU K TIO3HAHUIO U 00yUYCHHUIO;

- (hopMUpOBaHKME TOTOBHOCTH OOYYAIOLIMXCS K CAMOPA3BUTHIO.

COJAEP/)KAHUE OBYYEHUA
10 KUIACC

Paznes 1. Hay4unblilt MeTOA NO3HAHMA PUPOABI.

®usnka — (yHIaMeHTalbHas Hayka o mpupoje. HaydHblii MeTOJ MO3HAHUS M METOMbI
UccleIoBaHus (PU3NYECKHX SIBICHUI.

OKCHepuMEHT U Teopus B Mpoliecce Mo3HaHus Npuposl. Habmonenue u skcriepuMeHT B
dusuke.

CrnocoObl n3mepeHus: GU3NYECKUX BEIWYHMH (QHAJIOTOBbIE W LU(POBBIE U3MEPUTEIbHBIE
npuOOpPHI, KOMITBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[TorpemnocTu n3MepeHuil pu3ndeckux BeITU4nH (a0CONIIOTHAS U OTHOCUTEINbHAs).

MonenupoBanue (U3NYECKUX SBICHUH M MPOLIECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPJI0E TEJI0, UACATbHAS KUIKOCTh, MICAIbHBIN Ta3, TOUCUHBIHN 3apsin). [ umnoreza. ®uzndeckuit
3aKOH, I'PaHUIIBl €r0 IPUMEHUMOCTH. Pu3nueckas Teopusl.

Ponp m mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HayyHOW KapTUHBI MHUpa, B
MPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKkmuKym.

N3mepeHue cuiibl TOKa M HalPsKEHUS B LIENH [TOCTOSTHHOTO TOKA IIPHY TOMOIIY aHAIOTOBBIX
1 TU(QPOBBIX U3MEPHUTEILHBIX MPUOOPOB.

3HakoMcTBO ¢ nudpoBoil maboparopueii no ¢usmke. Ilpumepsr n3mMepeHus: GU3NIECKUX
BEJIMYMH IIPA TOMOIIY KOMITBIOTEPHBIX JATYUKOB.

Pa3nesn 2. Mexanuka.

Tema 1. Kunemamuka.



Mexanuueckoe aABM)KEHHE. OTHOCHUTENBHOCTh MEXaHMYECKOro JBmkeHus. Cucrema
OTCYETA.

[Tpsimast 1 oOpaTHas 3a1a4l MEXaHUKU.

Pannyc-BekTop MarepuasbHOM TOYKHM, €ro IPOEKLUUHW HAa OCH CHUCTEMBl KOOpIUHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOYKH, MX MPOEKIUU HA OCH CHCTEMbI KOOpAHHAT. Cll0)KEHUE MEepeEMELIEHUN U
CJII0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOIMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOPIMHAT,
CKOPOCTH, YCKOPEHUS U MMYTH MaTepUaIbHON TOYKU OT BPEMEHH U UX IpauKu.

CBoboaHoe nmaseHue. Y CKopeHne cBoO0HOTOo naieHus. JBmkeHne Tena, OpOeHHOro Mo
YIJIOM K FOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHHUSI MAaT€pPUAIbHON TOUKHU OT
BpPEMEHH U UX TpaduKu.

KpuBonunelinoe aBuxeHue. JIBuxkeHne MarepuaibHOM TOUKH 110 OKPYKHOCTU. YTJIOBast U
JTUHEHHas ckopocTh. llepwon m gactota oOpamienus. LleHTpocTpemurenbHOe (HOPMAIBHOE),
KacaTeslbHOE (TaHTCHIIMALHOE) U TIOJTHOE YCKOPEHUE MaTepHaIbHOM TOUKH.

TexHuueckue YCTpPOHCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIHAOMETp, JBH)KEHUE
CHapSJIOB, LIETIHbIE, IeCTepEHYATHIC U PEMEHHBIE MTepeIaul, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIASI KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKCHUS.

Crioco0bI HcciTeJOBaHUS IBHKCHHA.

Nnnroctpanus npeieabHoro nepexoia 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBMKEHHI C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKECHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpolIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue ckopocTH IIpH IBUKEHUH 110 OKPY>KHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHue myTel, TPaeKTOpUI, CKOPOCTEW BHKEHHUS OJHOTO M TOTO K€ TEJla B Pa3HBIX
CHUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3ydeHre HepaBHOMEPHOIO ABUKEHHUSI C LIENbIO ONPEIEICHHNS] MTHOBEHHON CKOPOCTH.

N3mepeHne yCKOpeHus Ipyu NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUH 110 HAKIIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTY IIyTH OT BPEMEHM IIPH PABHOYCKOPEHHOM JIBH)KEHHUU.

N3mepenne yckopeHusi CBOOOAHOIO MmajieHus: (P€KOMEHI0BaHO HCI0JIb30BaHKE HU(POBOH
nabopaTopun).

W3ydenue nBukeHHs Tea, OpOIIEHHOIO TOpU30HTaIbHO. [IpoBepka rumoTe3sl o npsmMoit
IIPONOPLUOHAIBHON 3aBUCUMOCTH MEXy JAJIBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJa.

W3ydeHue ABMKEHUS Tela M0 OKPYKHOCTH € TOCTOSTHHOM 1O MOAYIIO CKOPOCTHIO.

HccnenoBanue 3aBUCHUMOCTH IEpHOAAa OOpaIleHuss KOHHYECKOTO MasTHHKAa OT €ro
napaMeTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproToHa. MHepunaneHble cucteMsl oTcuéTa. [IpuHINI OTHOCHTEIBHOCTH
["anunes. HemnepruanbHble cucTeMbl OTCUéTa (OrpeiesieHue, IpUMephI).

Macca tena. Cuna. [IpuHImMn cynepno3uimu Cui.

Bropoii 3akoH HproToHa 11711 MaTEpUAIbHON TOYKHU.

Tpetuii 3akoH HproTOHA 1J11 MaTepUaIbHBIX TOUEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTb I'PAaBUTALIMOHHON U MHEPTHON MacCBhl.

Cuna TsKecTH. 3aBUCHUMOCTh YCKOPEHHS CBOOOAHOTO TaJEHUS OT BBICOTHI Hal
MOBEPXHOCTBIO IUIAHETHI W OT reorpauyueckoil MmupoTsl. J[BUKEeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBast kocMuueckasi CKOpOCTb.



Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec Tena, IBUXKYIIETocsi C yCKOPEHUEM.

Cwia tpenusa. Cyxoe TpeHue. Cuma TpeHUs CKOJBXEHUS M CHJIA TPEHUS IOKOS.
Koadduuuent tpenusi. Cuna COnpoOTUBICHUS NPHU JIBUKCHUU Tela B KHUJIKOCTH WU Tase, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KECHHSI.

Hasnenue. I'unpocraruueckoe nasinenue. Cuna Apxumesna.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECCHl: MOAIIMIIHUKH, JIBUKECHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habumtonenne ABM>XEHUS TN B HHEPLMAIBHBIX M HEMHEPLMAIBHBIX CUCTEMAaX OTCYETA.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenue aByX WIWIMHIPOB WM IIApOB Pa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHeHUE paBHOAECUCTBYIOLIEH MPUIOKEHHBIX K TEIY CUJI C IPOU3BEICHUEM MacChl Tela
Ha €ro yCKOPEHHE B UHEPLMAIBHON CUCTEME OTCUETA.

PaBeHcTBO cHJl, BO3HUKAIOLIUX B PE3YJIbTAaTE B3aUMOIEUCTBUS TEl.

N3mepenne macc 1o B3auMoICHCTBUIO.

HesecomocTts.

Bec Tena npu yCKOPEHHOM NOABEME U MTAaJICHUU.

[lenTpoOEKHBIE MEXAaHU3MBI.

CpaBHEHME CUII TPEHUS MTOKOs1, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

H3mepeHne paBHOACHCTBYIOIIEH CHIT IIPU IBMXKEHUU OpycKa 10 HAKIOHHOM MIOCKOCTH.

[IpoBepka rumore3bl O HE3aBUCHMOCTH BPEMEHHM JBMXKEHMsSI Opycka IO HAaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PacCTOSIHUE OT €r0 MacCBhl.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPY)KUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

W3ydeHne ABUKEHUS CUCTEMBI TEJI, CBS3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JETKHil OJI0K.

N3mepenue korpuiieHTa TpeHus Mo BEIUYUHE YIIIOBOTO KOA(PPHUIIMEHTa 3aBUCHMOCTH
Fip(N).

HccnenoBanue JBW)KEHUS Opycka IO HAKJIOHHOHW IUIOCKOCTH C  TEPEeMEHHBIM
KO3 (HULIUEHTOM TPEHHUSL.

N3y4eHne nBMKEHUS IPy3a HA BaJLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpOe Teno. [locTynarenbHoe W BpallaTelbHOE JBUKEHHUE TBEPAOIO Teja.
MoMEeHT cuiibl OTHOCUTENBbHO ocu BpauleHus. [lnedo cumbl. CroxeHHe Cuil, TPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsokecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOTO TeEA.

YcroitunBoe, HeycTOUMBOE, O€3pa3IuIHOE pABHOBECHE.

TexHu4eckne yCTpOMCTBA W TEXHOJIOTMYECKHE IMPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBus paBHOBeECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U pacy€T CUJl YIPYTOCTH.

N3yueHnue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOILIETO MJIOIIAb ONOPHI.

Tema 4. 3aKkonvl COXpaHeHUA 6 MEXAHUKe.

NMiynsC MaTepHaIbHOW TOYKH, CUCTEMBbI MaTepHANbHBIX TOYeK. L[eHTp macc cuctemsbl
MaTepuaibHbIX TOYeK. TeopeMa o JBUKEHUH LIEHTpa Macc.

HMITynbC CHIIBI M1 MI3MEHEHHUE UMITYJIbCa TENA.



3aKOH COXpaHEHUs UMITYJIbCA.

PeakTnBHOE NBUKEHUE.

MoMeHT uMIylibca MaTepuanbHOM TOYkM. IIpeacraBieHue O COXpaHEHUH MOMEHTa
MMITyJIbCa B LICHTPAJIbHBIX IOJISIX.

Pabora cunel Ha MajoM M Ha KOHEYHOM nepemernieHud. ['padudeckoe mpeacraBieHue
pabOTHI CHITHI.

MouniHOCTb CUIIBI.

Kunernueckass sHeprus marepuaibHOM TOUkd. Teopema 00 M3MEHEHMM KUHETHYECKOH
SHEPIrUH MATEPUATILHON TOYKH.

IToreHnnanpHble U HENOTCHIMANBHbIE cuibl. [loTeHnuanbHas sHeprus. IlorennuansHas
SHEPTUs ynpyro aeGopMHpOBaHHOW NpYyKUHBI. [loTeHIManpHas SHEprus Tela B OJHOPOJHOM
rpaBUTalMOHHOM moJe. [loTeHnuanbHas 3Heprus Tejna B TPaBUTALMOHHOM I10JI€ OAHOPOJHOTO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBsi3b paOOThI HEMOTEHUHATIBHBIX CHJI C U3MEHEHHUEM MEXAaHHMYECKOM PHEpPIUu CHUCTEMBbI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKOW IHEPTUH.

VYupyrue u Heynpyrue CTOIKHOBEHHUS.

VYpaBHenue bepHyum [ WACAIbHOM KUJKOCTH Kak CJEACTBUE 3aKOHA COXPAaHCHHS
MEXAHUYECKON HEPTHUU.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: JBHKEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

W3mepenre MOIHOCTH CHUJIBI.

W3MeHeHne sHeprun Tea Mpu COBEPILIEHUU pabOTHI.

B3aumuble npeBpaleHuss KHHETUYECKOM U MOTEHIIMAIbHOW SHEPT UM IIPU IEHCTBUU HA TEJI0
CHJIBI TSPKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Mpyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne umIryabpca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue coxpaHeHUs UMITYJIbCA IPU YIIPYTOM B3aHUMOJEHCTBHH.

H3mepeHre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHHS MOTEHINAIbHOM HEPTUU MPYKUHBI C pabOTON CUIIBI TPEHUS.

Onpenenenne pabOThI CHIIBI TPEHUS MPH IBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Paszpnen 3. Moaekyasipasi Gu3uKa 1 TEPMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU mMeopul.

OcHoBHbBIE TMOJIOKEHUS MoOJeKylsipHo-kuHeTnyecko Teopun (MKT), ux ombiTHOE
obocHoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YyacTUIl BellecTBa. Mojieu CTpOeHHsI Ta30B, KUIAKOCTEH U TBEPIBIX Tel U 0ObSICHEHHE CBOWCTB
BEIIECTBA Ha OCHOBE O3THX Mojeneil. Macca u pasMepbl Mosiekyn (aromoB). KommuectBo
BemlecTBa. [locrosHunas ABorazpo.

TennoBoe paBHoBecue. TemmnepaTypa u crocobbl e€ u3mepenus. lllkama temmnepaTyp
Henbcus.

Mogens neanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH: YaCTULIBI F'a3a JBUKYTCS
XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT € APYTOM.

['a3oBeie 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temieparypa
(mkama temmnepatyp KenbBuna). 3akon Jlamprona. M3ompoimecchl B HACAIBHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpepcTaBieHue M30MPOLIECCOB: U30TEPMA,
n30x0pa, u3obapa.



CBs13b MEX Y 1aBICHUEM U CPEIHEN KUHETUUECKOM S3HEPTHEN TOCTYIATENBHOIO TEMJIOBOIO
JBUKEHHS MOJIEKYJI UJICAIbHOTO ra3a (0OCHOBHOE YPaBHEHHE MOJICKYISIPHO-KMHETUYECKON TEOpHH
WJICaJIbHOTO Ta3a).

Cs3p  aOCONIOTHOM  TeMIlEpaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpenHei
KMHETUYECKOW SHEPTUell MOCTYIAaTENbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHIL.

TexHuuyeckue YCTpOIICTBA U TEXHOJIOTMYECKUE TMPOILIECCHl: TEPMOMETp, Oapomerp,
[I0JIyY€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4acTUll BEIIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anucbio peajbHOro OpOyHOBCKOTO JIBUIKEHUSI.

Huddy3us xuakocTei.

Mopens onbita LlTepHa.

[IpuTsxeHue MoJIeKyII.

Mopnenu KpUCTaJUINYECKUX PEIIETOK.

Habmronenue u ncciaeioBaHUE U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, nPAKMuUKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIY
ropsiuei U X0JIOJAHON BOJOM.

W3ydyeHrne W30TEPMUYECKOro TMporecca (pPeKOMEHIOBAHO HCIOIb30BaHHe HU(POBOH
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3ydenue nzobapHOro mnpoiecca.

ITpoBepka ypaBHEHUS COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckas (T/1) cucrema. 3aanre BHEIIHUX YCIOBHM Il TEPMOIMHAMUYECKON
cuctembl. BHelHue u BHyTpeHHHE napameTpbl. [lapamMeTpsl TepMOIMHAMUYECKOW CUCTEMBI KaK
CpEHUE 3HAYECHUS BEJIMYMH, OMMCHIBAIOIINX €€ COCTOSIHME HA MUKPOCKOIINYECKOM YPOBHE.

Hynepoe navano tepmoanHamuku. CaMonpou3BoiibHAas pesakcalus TepMOIMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PAaBHOBECHUIO.

Mopnens uaeanpbHOrO raza B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHMH: YypaBHEHHE
MenneneeBa—Knaneiipona 1 BbIpaX€HUE ISl BHYTPEHHEW SHEPIrUH. Y CIOBUS NMPUMEHUMOCTH
TOW MOJENN: HM3Kasg KOHIIEHTpalMsl YacTULl, BBICOKHE TeMIepaTypbl. Brlpaxenue mus
BHYTPEHHEN SHEPTUH OJTHOATOMHOTO MI€aIbHOTO Iasa.

KBa3ucrtatnueckre u HeCTaTUYECKUE MPOIIECCHI.

DOnemeHTapHas paboTa B TepMoAMHaMuKe. Beruncienne padoThl o rpaduky mpoiecca Ha
pV-auarpamme.

Tennonepenaya Kak crnoco0 HM3MEHEHHUs BHYTPEHHEH SHepruud TepMOIUHAMUYECKON
cucTtembl 06e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOIHOCTD, U3IyUCHHE.

KomnuectBo Ttemnorel. TemnoéMkocTe Tena. YaenbHass M MOJIIpHAs TEIUIOEMKOCTH
BelllecTBA. YpaBHeHHe Maiiepa. YenbHas TeEIUIOTa CropaHus TOIUIMBa. Pacuér kommyecTBa
TEIUIOTHI NpH Terutonepenaue. [lonstue o6 anuadaTHOM mporiecce.

[TepBblit 3aK0H TepMOAMHAMUKH. BHYTpeHH: s sHeprus. KoanuecTBo TEmIOTH U paboTa Kak
MEpPbI U3MEHEHUSI BHYTPEHHEN SHEPTUU TEPMOJINHAMUYECKON CUCTEMBI.

Bropoili 3akoH TepMOAMHAMHUKHM JUIsl PABHOBECHBIX IIPOLIECCOB: 4Ye€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMHUYECKONH CHCTEMBI NMPOXOJHUT EIMHCTBEHHas aauadaTta.
AOcoroTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOAMHAMUKH JJI1 HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOXKHO MEpeaaTh
TEIJIOTY OT OoJiee XOJIOJAHOrO Tejla K Oojsiee Harperomy 0Oe3 kommeHcaruu (Kmaysmyc).
Heo6paTuMoCTh NPUPOTHBIX MPOLIECCOB.

[Tpunimne! aeiicTBus TenaoBbix mamuH. KIT/I.



Makcumansnoe 3Hauenue KI1/1. [ukn Kapho.

DKOJIOTMYECKUE aCIEKThl UCIIOIb30BAHMS TEIUIOBBIX JBHUrarenei. TerioBoe 3arps3HeHue
OKPYXKAarOILEH CpeIbl.

TexHu4ecKknue yCcTpoMCcTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOJWIBHUK, KOHAUIMOHED,
TU3ETbHBIA W KapOIOpPATOPHBIM JBUTATEeNM, TMapoBas TypOWHA, TOMYyYEHUE CBEPXHUKHX
TEMIIEpaTyp, YTWUJIM3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJb30BAHMEM TEIUIOBOIO Hacoca,
YTHIU3AUsS OMOOPTraHUIEeCKOTO TOTLTNBA JJIsl BEIPAOOTKH «TEILTIOBOMY M AJIEKTPOIHEPTHUH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTHYeCcKOM pacIIupEHUH.

Bo3nyniHoe oruuso.

CpaBHeHUE yJIeNbHBIX TEIJIOEMKOCTEH BEIIECTB.

CnocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOro mpoiiecca.

KoMnbroTepHble MOAENH TEIUIOBBIX JBUraTENEH.

Yuenuueckuit sxkcnepumenm, nabopamopusie pabomot, nPAKMUKYM.

W3mepenne yaenbHOU TeI0EMKOCTH.

Uccnenoanue nponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3ydeHune B3aMMOCBSI3M SHEPIUU MEKMOJICKYJISIPHOTO B3aUMOJICHCTBUS U TEMIIEPATYPhI
KUIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanne u KoHJeHcanus. lcmapeHne U KHUIIEHHE. YJeNbHas TemioTa
napooOpa3oBaHusl.

Hacpiiennsle U HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JaBJICHUs HACBIIIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JaBJIEHUS B KUJIKOCTH.

BnaxHocThs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBneHue u KpucTaiu3amus. Y aelbHas TerioTa miasieHus. Cyomumanus.

Hedopmaruu TtBEpAOro Tena. Pactsokenune u cxkxatue. Cnsur. Monyne FOura. Tlpenen
yOpyrux aedopmanui.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHrapMOHHM3M TETUIOBBIX KOJIEOAHUM YaCTHUIl BEIIECTBA KaK MPUYMHA TEIIOBOTO PACIIUPEHUS TEI
(Ha KaYECTBEHHOM YpPOBHE).

[Ipeo6pa3zoBanue FHEPTUH B (Pa30BBIX MepeXxoax.

YpaBHEeHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsmKeHHE. KoddduimeHT moBepXHOCTHOTO HaTshKeHUs. KanmmmispHbie
ABJEHUA. /{aBiIeHne o UCKPUBIEHHON MTOBEPXHOCTHIO xKuakocTH. Dopmyia Jlamaca.

TexHuYecKkne yCTPOMCTBA M TEXHOJIOTMYECKHE TMPOILECCHI: KUJKUE KPHUCTAJUIbI,
COBpPEMEHHBIE MaTepUaJIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue. Kunenue npu noHMKEHHOM JaBJICHUU.

W3mepenne cuitbl HOBEPXHOCTHOTO HATSKEHUSI.

OnBITHl ¢ MBUIBHBIMH TIEHKAMHU.

CwmaunBanue.

Kanwnsipasie sBieHus.

Mopaenu HEHEIOTOHOBCKOH YKUIKOCTH.

CriocoOb1 U3MEpEHHST BIAKHOCTH.

HccenenoBanue HarpeBaHMs M IUIABJIEHUS] KPUCTAITIMYECKOTO BELIECTBA.



Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3ydeHune 3aKkOHOMEPHOCTE UCTIAPEHUST )KUIKOCTEH.

W3mepenue yaenbHON TEeIUIOTHI IIIaBICHUS JIbJA.

W3yueHue CBOMCTB HACBIIICHHBIX IAPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa U OIIEHKA MacChl IapoOB B IIOMEILICHHUH.

Hzmepenne kodduirienTa HoBepXHOCTHOTO HATSKEHUSI.

N3mepenue moayns FOnra.

Hccnenoanue 3aBUCUMOCTH AeQopMaliii pe3HHOBOrO 00pasiia OT MPUIOKEHHON K HEMY
CUJIBI.

Pasznea 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OneKTpu3anusl Tel U €€ MpOsIBICHUS. DJIEKTPUUYECKUU 3apsal. J(Ba BHIA 3JIEKTPUUYECKUX
3apsa0B. [ [poBOIHUKY, TUANEKTPUKH U IOTYIIPOBOJHUKU. DIIEMEHTAaPHbBIN AIEKTPUUYECKUH 3apsi.
3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsa.

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

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

Hanpspkéunocts  anekrpuueckoro mois. IlpoOubiit 3apsa. JluHum HanpspkEHHOCTH
3JIEKTPUYECKOTO 1oJIst. OJHOPOJHOE SIEKTPUUYECKOE TIOJIE.

[ToTeHMaabHOCTh ANEKTPOCTATUYECKOTO MOJs. Pa3HOCTh NMOTEHIMANOB U HAIpPSKEHUE.
[ToTeHumanpHas 3HEprus 3apsiaa B JIEKTPOCTaTUYECKOM noJie. [loTeHnman 3;1eKTpoCcTaTuYeCKOro
noJisi. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHIMANIOB JUISl AJIEKTPOCTATUYECKOTO OIS
(KaK OZJHOPOAHOTO, TaK M HEOJTHOPOJHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apsDKEHHOT0 1Mo 00BhEMY 1mapa. [losne paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOM IIJIOCKOCTH.
KapTunbl nMHUI HANPs>KEHHOCTU ATUX TMOJIEH M 3KBUIIOTEHIMATIBHBIX TOBEPXHOCTEN.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM MOJIE. Y CJIOBHE PAaBHOBECHS 3apsiJI0B.

JIMDIIEKTPUKN B JIEKTPOCTaTUYECKOM IT0JIE. J{MANeKTpUUYeCcKas IPOHUIIAEMOCTh BEIIECTBA.

Konpmencatop.  DnekTpo€MKOCTP  KOHIEHCATOpa.  DIIEKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOopa.

[TapannensHOe  coeiMHEHWE  KOHJEHcaropoB.  IlocienoBarenbsHOe — COETMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

JIBrKeHME 3apsyKEHHON 4acTULbl B OAHOPOJHOM IEKTPUYECKOM IIOJIE.

TexHuuyeckue yCTpOHCTBAa M TEXHOJOTMYECKHE IPOILECCHI: 3JEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHEHCATOPHI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

VY CTpoiCTBO M MPUHIAI AEHCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apyKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIe IBYX 3apSKEHHBIX IJIACTHH.

Monenb anekTpocTatuyeckoro reueparopa (Ban ne I'paada).

[IpoBOTHUKY B AJIEKTPUYECKOM IIOJIE.

DJNeKTpOoCcTaTUYECKas 3alluTa.

YCTpolcTBO M ACMCTBHE KOHJEHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTB JIEKTPOEMKOCTH IIJIOCKOTI0 KOHJIEHCATOPa OT IUIOIAH IIACTHH, PACCTOSHUS
MEXAY HUMH U TN3IEKTPUIECKON MPOHNLIAEMOCTH.

OHeprus MEKTPUYECKOTO OIS 3apsyKEHHOTO KOHAEHCATOPA.

3apszka 1 pa3psiika KOHIAEHCATOpa 4epe3 pe3ucTop.



Yuenuueckuit sxcnepumenm, nadopamopnuie pabomul, npaKmuKym.

OueHka cu1 B3auMOJECICTBUSA 3apsKEHHBIX TEll.

HabGnronenue npeBpallieHusi 3HEPTUU 3apsS>KEHHOTO KOHJIEHCATOPa B SHEPIHIO M3IIYUYCHHS
CBETOAMO/1A.

N3yuenue nmpoTekaHusi TOKa B LEMHU, COIEpKAIICH KOHASHCATOpP.

Pacnpenenenne pa3sHOCTH TOTEHUUANOB (HANPSDKEHWs]) TPU  MOCIEA0BATEIHLHOM
COCIMHEHUH KOHJACHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPe3 PE3UCTOP.

Tema 2. [locmoannwlil IneKmpuyecKuil mox.

Cwita Toka. [IoCTOSIHHBIN TOK.

VYcnoBusi CyHIECTBOBAHMSI IOCTOSIHHOTO AJIEKTPUYECKOro TOKa. VcTouHWKM —TOKa.
Hanpsoxenne U u DJIC &.

3akon OMa a1 yyacTKa LenHu.

DIIEKTPUUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTb COITPOTUBIICHUSI OJHOPOJAHOIO ITPOBOIHUKA
OT €r0 JJIMHBI U IUIOIIA/IA TTONEPEUYHOT0 CeYEHUs. Y ACIbHOE COMPOTUBIICHNE BEIIIECTBA.

[locnenoBarenbHOE, NapajJIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX AJeKkTpudeckux 1enei. [Ipasmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jlenma.

MOoNIHOCTh IEKTPUUYECKOTO TOKA. TeroBast MOIHOCTh, BbIIEIsIEMast Ha PE3UCTOPE.

O/1C 1 BHyTpeHHEee CONPOTUBICHUE UCTOYHHUKA TOKa. 3aKkoH OMa ISl OJIHOM (3aMKHYTOM)
ANEKTPUYECKOM Lenu. MOIHOCTh UICTOYHHKA TOKa. KOpoTKoe 3ambIKaHUeE.

KoHnzeHcaTop B ienu mocTOSIHHOTO TOKa.

TexHU4YeCKne YCTPOMCTBA W TEXHOJIOTHUYECKHE TIPOLECCH: aMIEpMETpP, BOJBTMETP,
peocTar, CYETUHK FINEKTPUUECKON SHEPTHUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

WccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUSI JJII  PE3UCTOPA, JIAMITBI
HaKaJIUBaHUs U CBETOJIMO/A.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI, TUTOMIAIN
MONEPEYHOI0 CEYEHUSI U MaTepHaa.

WccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT COMTPOTHUBIJICHUS MPU MOCTOSTHHOM HAIPSKEHUH.

[Ipssimoe n3mepenue DJC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTa M OLIEHKa
BHYTPEHHETO COMPOTUBIICHUS.

Crioco0bl coeTMHEHHs ICTOYHUKOB ToKa, DJ[C Gatapeii.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEX Ty TIOJIFOCAMH HCTOYHHKA TOKA OT CHJIBI TOKA B
LEMHU.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

HccnenoBanue CMEIIaHHOTO COEIUMHEHUS PE3UCTOPOB.

N3mepenne yaenpbHOT0 COMPOTHBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIPSDKEHUS J1JIs JJaMITbl HAKaIUBAHUS.

VYBenuueHue mpeena u3MepeHus amrnepMmerpa (BOIbTMETPA).

N3mepenne D/1C 1 BHYTpEHHETO COMPOTUBIIEHUS HCTOYHUKA TOKA.

Hccenenosanue 3apucumocty D/1C rabBaHUYECKOTO AIEMEHTA OT BPEMEHH NP KOPOTKOM
3aMbIKaHUU.

HccenenoBanue pasHOCTH MOTEHIMATIOB MEX/y MOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA B
LETH.

HccenenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTY MCTOYHHKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OJNeKTpUYecKas MPOBOAMMOCTh pPA3JIMYHBIX BELIECTB. OJIEKTPOHHASA MPOBOJUMOCTH
TBEPJABIX  METAUIOB.  3aBUCUMOCTH  COINPOTHBJICHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXIIpOBOAUMOCTb.



DneKTpuuecKui TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M INpPUMECHas MPOBOAMMOCTH IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEIE TPHOOPHI.

ONEeKTpUYECKUN TOK B 3JEKTPOIUTAX. DJIEKTPOIUTUYECKAs IUCCOLUALUA. DIEKTPOIIN3.
3axonbl Dapazest 1Sl 3JIEKTPOIU3A.

OneKTpuuecknii TOK B Tra3ax. (CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIM pa3ps.
Paznuunble TUIIBI CAMOCTOATENBHOTO paspsaa. Monnus. 1lnaszma.

TexHuueckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHUE: Ta3opa3psiiHble JIaMIlbl,
AIIEKTPOHHO-JIyueBasi TPyOKa, MOIYHPOBOJHUKOBBIE MPUOOPHI: THOJ, TPAH3UCTOP, (POTOAHO,
CBETOAMOJ, TajbBaHMKA, pa(UHUPOBAHME MEIM, BbBIIUIABKA AIIOMUHUS, 3JEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 37EKTPOIUTOB.

3akoHsbl 35ekTpoauza apazes.

HckpoBoii pa3ps] U IPOBOJIUMOCTb BO3yXa.

CpaBHeHuE NPOBOMMOCTH METAJJIOB U MOJIYIIPOBOJIHUKOB.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomel, npakmuxym.

HabGnronenue snexkrpoinusa.

W3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.

HccnenoBaHue 3aBUCUMOCTH CONPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU TUOJIA.

Du3nYecKUl MPAKTUKYM.

CnocoObl n3MepeHust (U3NUECKUX BETUYUH C UCTOIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTUYUKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEINIbHBIE  IOTPEIIHOCTH  M3MepeHud  ¢u3nueckux BeauyuH. OleHKa TIpaHUll
MO PELIHOCTEM.

[IpoBeneHNe KOCBEHHBIX U3MEPEHUH, UCCIICIOBAHUN 3aBUCUMOCTEHN (PU3MUECKUX BEITUYHH,
IpOBEpPKa IMPEJUIOKEHHBIX TUIoTe3 (BbIOOp M3 paldoT, OMHMCAHHBIX B TEMAaTHYECKUX pazjesax
«Y4YeHNYECKHI SKCTIEPUMEHT, 1a00paTOpHbIE paObOThI, IPAKTHUKYM)).

MexnpeaMeTHbIe CBSA3H.

N3yuenue kypca ¢pusnku yriyonaéHHoro ypoBHs B 10 kiacce oCyLIECTBISIETCS ¢ YUETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mesicnpedmemuvie noHamus, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3MUeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHHUE, MOJIEb, U3MEPEHUE, IOTPEIIHOCTY U3MEPEHU, U3MEPUTEIIbLHBIE
npuOopsl, nudposas nadbopaTopus.

Mamemamuka: peunieHue cucteMbl ypaBHeHuMH. JluneiliHas ¢yHkums, mnapabona,
runep6ona, ux rpaduku u cBoicTa. Tpuronomerpuyeckue GyHKIMU: CHHYC, KOCUHYC, TAaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPBI M HX NPOEKUMH Ha OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABMKEHHE B JKHUBOM mpupojae, auddysus, ocMoc, TEmIo00MeH
KMBBIX  OPraHM3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpYXKaloUled  cpeisl,  yTHIU3alus
OMOOPTraHUYECKOr0 TOIUIMBA Ul BHIPAOOTKU «TEIIOBOM» M 3JEKTPOIHEPTHH, MMOBEPXHOCTHOE
HaTsDKEHHME U KalWUIAPHBIC SBJICHUS B IPUPOJE, MIEKTPUUECKHUE SABICHUS B )KMBOH MPHPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, MOJy4YeHHe HaHOMAaTepUalloB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJl, KUIKOCTEH U
ra3oB, JKUIKHE KPHUCTAUIbI, DJJEKTPUUECKHE CBOMCTBA METAJUIOB, 3JIEKTPOIUTHUYECKAs
JMCCOLMALUS, TAJIbBAHUKA, SJIEKTPOHHAS! MUKPOCKOIIHS.



T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozua: npeoOpa3zoBaHye ABHKCHUH C UCTIOIB30BAHUEM MEXaHU3MOB, YUET CYXOTO U
JKUJKOTO TPEHMsT B TEXHUKE, CTATUYECKHME KOHCTPYKUMM (KPOHIUTEWH, peméryaTbie
KOHCTPYKIINH), UCTIOJIb30BAHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHHUKE (TMPOCKOII, BOJOMET
U JIpyrue), ABUraTellb BHYTPEHHErOo CropaHus, mapoBas TypOHWHA, OBITOBOW XOJIOJWJIBbHUK,
KOHJUIIMOHEP, TEXHOJOTMHM TMOJIYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIE
HAaHOMAaTEpHaJOB, W  HAHOTEXHOJOTUH,  D3JIEKTPOCTATHUUECKas  3alluTa,  3a3€MJICHUE
AJIEKTPONIPHOOPOB, ra30pa3psIHBIC JIAMITBI, TIOJIYITPOBOJHUKOBBIC TPHOOPEI, TaTbBaHHUKA.

11 KUIIACC

Pasznea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3auMozeiicTBuEe NOCTOSHHBIX MAarHUTOB U IMPOBOJHHUKOB C TOKOM. MarHuTHOeE IOJe€.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cylieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
WHIYKIHUU.

MarautHoe 1oJjieé IPOBOJAHMKA C TOKOM (IIPSIMOIO NPOBOJHUKA, KATYIIKH M KPYroBOTO
BUTKa). OnbIT Dpcrena.

Cwita Amriepa, e€ HampaBJICHUE U MOYJIb.

Cwia JlopeHua, e€ HampaBieHHE M MOAYJb. JIBUKEHUE 3apsKEHHOM 4YacTUlbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

MarnuTHoe nosze B BeuiecTBe. @eppoMarHeTHKy, napa- U JUaMarHeTUKH.

TexHUueckue ycTpocTBa M TEXHOJIOIMUYECKHE IPOILECChl: NMPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTaTeNb SKOOM, YCKOpUTENIN
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMI WHAYKIMM MarHUTHOTO IO TOJOCOBOTO MW MOAKOBOOOPa3HOIO
IIOCTOSIHHBIX MarHuTOB.

KaptuHa nuHUN MarHUTHOM MHIAYKIUM MO JJIMHHOTO MpPSMOro TPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

Habmionenue nBrkeHHs My4yKa 3JeKTPOHOB B MATHUTHOM T10JIE.

[TpuHIMI NEHCTBUS 3IEKTPOU3ZMEPUTEIBHOTO IPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

HccnenoBanrie MarHUTHOTO TOJISt TOCTOSTHHBIX MArHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccnenoBanue neiicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinsl AMmepa.

N3yuenune 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

Omnpenenenne MarHUTHON MHYKIIMM HA OCHOBE NU3MEPEHUS CHIIbI AMIIEpa.

Tema 5. DnexmpomazcHumnan uHOYKYUA.

SIBieHME BIEKTpOMarHUTHOM MHAyKIMH. [loTok BekTOopa MarHMTHOM MHAyKIMH. DJ(C
WHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHON nHaykiuu ®@apanes. Buxpeoe anekrpuyeckoe nose. Toku
dyxo.

OJIC MHAYKIIMY B IPOBOJIHUKE, JBHXKYIIEMCS B OJJHOPOJIHOM MarHMTHOM TTOJIE.

IIpaBumno Jlenna.

NupyktuBHOCTh. Karylika HMHAYKTHBHOCTM B LEMH IOCTOSHHOIO TOKa. SIBieHue
camounAykiuu. 3J1C caMOMHIyKIUU.

DHeprusi MarHUTHOTO TOJIsI KATYIIKHA C TOKOM.



DIEKTPOMarHuTHOE MOJIeE.

TexHuuyeckue ycTpoicTBa U TEXHOJIOTHUECKHUE MTPOLECChl: MHAYKIMOHHAS [1€4Yb, COJICHOMI,
3allIMTa OT JICKTPU3ALMHU TEJ NMPU ABUKEHUU B MATHUTHOM T10J1€ 3EMIIH.

Hemoncmpayuu.

HaOGntonenue siBiieHUs 3IEKTPOMArHUTHOM UHTYKIIUH.

Uccnenosanue 3aBucumoctu DJ{C MHAYKINUU OT CKOPOCTH U3MEHEHUSI MArHUTHOTO ITOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aJIIOMUHAEBOM (MEHOW) TpyOe.

SIBiieHME CAMOMHIYKIIU Y.

Uccnenosanue 3aBucumoctd DJ]C caMOMHAYKIIMK OT CKOPOCTH M3MEHEHHS CHJIbI TOKa B
LETH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKmMuKym.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON MHAYKITUH.

Onpenenenne WHAYKIIMA BUXPEBOTO MAarHUTHOTO TIOJISI.

UccnenoBanue siBIeHUS CAMOUHYKITHH.

COopka Mozenu 3JIEeKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. KoJsieGanusi u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cuctema. CBOOOIHBIC KOJICOAHHUS.

['apmonnueckue  konebanus. KunemaTnmueckoe M JAMHAMHUYECKOE  OIMKCAHUE.
DHEpPreTUYeCcKOe ONMMcaHue (3aKOH COXpaHEHUsI MEXaHUUECKOW SHEpTun ). BbIBOI TMHAMUYECKOTO
OMKCAHUS TAPMOHUYECKHUX KOJIeOaHHUH U3 UX YPHEPTeTUYECKOT0 U KHHEMAaTHYECKOTO OMMCAHMUS.

AmMmmtyaa u ¢aza koneOaHuil. CBsi3b aMIUIMTY/ABl KOJI€OaHUI MCXOJHON BEJIWYUHBI C
aMIUTUTYIaMU KosieOaHui €€ CKOPOCTH U YCKOPEHHUS.

ITepuoxn u yacrora konedanuid. [leprnoa Maabix CBOOOAHBIX KOeOaHUI MaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KONeOaHU TPYKMHHOTO MasiTHUKA.

[TonsiTue o 3aryxaromux kojaedanusax. BeinyxxneHnsie kosnebanus. Pesonanc. PesonancHas
KpuBas. BiusHue 3aTyxaHusi Ha BUJ pe30HAHCHOW KPUBOMl. ABTOKOJIEOaHUSI.

TexHU4YecKne yCTpONCTBA W TEXHOJIOTMUYECKHE TIPOIECChl: METPOHOM, Yachl, Kauesw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch KoaebaTenbHOrO ABUKECHHUS.

Habmronenre He3aBUCMMOCTH TIEPHO/Ia MaJIBIX KOJeOaHU rpy3a Ha HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxaromux KoJaeOaHui 1 3aBUCUMOCTH MePHOJa CBOOOTHBIX KoJeOaHu
OT COIIPOTHBJICHHS.

HccnenoBanne koneOaHW Tpy3a HA MAaCCUBHOW MpPYXHHE C IeNbi0 (HOPMUPOBAHUS
MIPEACTABICHHH 00 UAcATbHON MOCIH MTPYKWHHOTO MasITHHUKA.

3aKoH COXpaHEeHHsI SHEPTUHU NIpU KoeOaHUsIX rpy3a Ha MPYKUHE.

WccnenoBanue BRIHYKIEHHBIX KOJIEOaHUH.

Habmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

W3mepenue nepuoia cCBOOOIHBIX KOJIeOaHUNH HUTSHOTO U IPY>KMHHOTO MasiTHUKOB.

N3yuenne 3aK0HOB JIBI)KCHHS Tella B X0J1€ KoJieOaHUH Ha YIIPYroM ToJIBece.

W3ydeHne ABMKCHUS HUTSHOTO MasTHHUKA.

[TpeobpazoBanne 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanrie yObIBaHUS aMILUTATY IbI 3aTYXAIOIINX KOIeOaHUH.

HccnenoBanue BEIHYKIEHHBIX KOJICOaHUH.

Tema 2. dnexkmpomazHumnule Konedanus.

KonebGarenbuplii KOHTYp. CBOOOIHBIC AJIEKTPOMArHUTHBIE KOJICOAHUST B HJI€ATLHOM
KonebaTenbHOM KOHType. @opmyna Tomcona. CBs3b aMIUTUTYIBI 3apsia KOHACHCATOpa C
aMIUTUTY/I0M CUJIbI TOKA B KOJI€0ATEIIbHOM KOHTYpE.



3aKOH COXpaHEHHUs YPHEPTUHU B HJICATLHOM KOJIEOATEIbHOM KOHTYpE.

3aryxarolue 3JIEKTPOMarHuUTHbIE KoJeOaHus. BbIHYXJEHHBIE 3JIEKTPOMArHUTHBIE
KoJIeOaHusl.

[lepemenHbi TOK. MOIIHOCTh NEPEMEHHOrO TOKA. AMIUIUTYAHOE U JICHCTBYIOIIECE
3HaYCHHUE CHJIbI TOKA U HAINPSDKEHUS TIPU PAa3IMYHOM (OpMe 3aBHCHUMOCTH IEPEMEHHOTO TOKa OT
BPEMCHH.

CuHyconabHbIN NIEpEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyllKa UHIYKTUBHOCTU
B LIENIM CUHYCOUJAJIBHOTO IIEPEMEHHOIr0 TOKa. Pe3oHaHC TOKOB. Pe3oHaHc HanpsKkeHui.

Wneanbublii Tpanchopmarop. [IponsBonctBo, nepeaada u morpediIeHUe >IEKTPUYECKON
JHEPruu.

OKOJIOTUYECKHE PUCKHU IPU IMPOU3BOJCTBE 3JIEKTpoIHEpruu. KynbTypa MCHoiab30BaHUS
JJIEKTPO’HEPI YU B IIOBCEAHEBHON XKU3HU.

TexHu4yeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: AJIEKTPUYECKUN 3BOHOK,
TEHEpaTOp IMEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IEKTPOMArHUTHbBIE KOJIEOaHMS.

3aBHCHUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOaHNUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpa.

OcumsuiorpaMMsbl 31€KTPOMAarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXarIUX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Mozenb 37€KTpOMarHUTHOTO T€HEpaTopa.

BoiHyX1€HHBIE CUHYCOHMIATIbHBIE KOJIE0aHusl.

Pe3ucrop, kaTylka HHAYKTUBHOCTU U KOHJIEHCATOP B LIENIHM IEPEMEHHOIO TOKA.

Pe3onanc npu mocnenoBaTeIbHOM COEAUHEHUN PE3UCTOPA, KAaTYIIKUM MHAYKTUBHOCTH M
KOH/JIEHCATOopaA.

VYCeTpoicTBO U IPUHITUIT AEHCTBUS TpaHchopmaTopa.

Mogenb TMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, RPAKMUKYM.

N3yuenue Tpanchopmaropa.

HccenenoBanue MepeMEHHOrO0 TOKA 4epe3 IMOCIEA0BATENBHO COCINHEHHBIE KOHACHCATOp,
KaTyILIKYy ¥ PE3UCTOP.

Habumroienne 351eKTpoMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENH EPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKMPOMAHUNIHBIE BOTIHD.

MexaHuueckue BOJIHBI, YCIOBHUS HX pacnpocTpaHeHus. [lonepeuynsle M IpoOAObHBIE
BOJHBIL. [leprnon, CKOpOCTh pacpOCTpPaHEHHs U JUIMHA BOJIHBL. CBOMCTBA MEXAHWYECKHUX BOJIH:
OTpakeHHe, peioMIIeHUe, UHTephepeHIIs U AU(PaKIIHsL.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

[ITyMoBO€ 3arpsi3HEHUE OKPYKAIOLICH CPEbI.

DONEeKTPOMarHUTHBIE BOJHBI. YCJOBMSI M3ITy4eHHUS 3JEKTPOMArHUTHBIX BOJIH. B3aumHuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiiCTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXEHWE, MPEIOMIICHHE, NOJIApU3alus,
uHTEephepeHIMs U AU(PaKIHSL.

[[kana 31€KTPOMAarHUTHBIX BOJIH. [IprMeHEeHHEe 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpyHLIHMIIBI paguOCBA3HU U TeNEBUACHUA. Pagronokanus.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHHYECKHE YCTPOMCTBA M INPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
pamap, paauonpuéMHHK, TeJleBH30p, aHTeHHa, Tenepon, CBY-meub, yrabTpa3zByKoBas
JUAarHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OO0pa3oBaHue U paclpoOCTPAHEHHUE TIONEPEYHBIX U MPOJOIbHBIX BOJIH.



Kounebmomieecs: Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJHBI OT YaCTOTHI KOJIeOaHU.

Habumonenne otpaxkeHus U IPEIOMIIEHUS! MEXaHUYECKUX BOJIH.

Habmonienue unrepdepeHunu u AuPppakiui MEXaHU4eCKUX BOJIH.

AKYCTHUYECKHI1 pe30HaHC.

CBoiicTBa yapTpa3ByKa U €ro IpUMEHEHHE.

HabumroneHne cBsI3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM M 4YacTOTOU
KoJie0aHui.

HccenenoBanue  CBOMCTB — JIGKTPOMArHUTHBIX — BOJIH:  OTPaX€HUE,  IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Oo6HapyxeHre HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3ITyUCHUH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

M3yuenue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHuUs: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonuHeitHOE paclpoCTpaHEHUE CBETa B OJHOPOJHOM cpene. Jlyu cBera. ToueuHsblit
HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHune H300pakeHUN B IIIOCKOM
3epkaie. Cheprudeckne 3epkaa.

[Ipenomnenue cBeTra. 3aKOHBI MpeNOMIIEHUs CBeTa. AOCOMIOTHBIA  TOKa3aTelb
npenomiieHusi. OTHOCUTENBHBIM IMOKa3aTenab InpesnomieHus. [1ocTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEXO0Je MOHOXPOMATHYECKOTO CBETa YEpe3 IpaHully pazjesna
JIBYX ONTUYECKUX CpE.

Xon nyueit B npusme. ucnepcus csera. ClioxkHBIH coctaB Oenoro cera. LIger.

ITonHoe BHyTpeHHEE oTpaxeHue. IIpeenpHbIi yroil OJHOr0 BHYTPEHHETO OTPAKEHHUS.

CoOuparomiue M paccenBarolue JHUH3bL. ToHKkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasl CUJIa TOHKOHN JMH3bl. 3aBUCHUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM ceprueckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO IT0KA3aTeNs IPEIOMIICHUS.

dopMyna TOHKOM JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIUH30M.

Xona sy4a, IpOIIEIIEro JIMH3Y IO IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTUYECKON OCH.
[TocTpoenue n300pakeH TOYKU U OTPE3Ka MPSIMOI B COOUPAIOIIUX M PACCEMBAIOIINX JIMH3AX U
UX CHCTEMaX.

OnTuueckue npudopsl. Paspematomias cnocobHocTh. ['11a3 Kak onTudeckas cucrema.

ITpenensl IPUMEHUMOCTH TEOMETPUYECKOM ONTHUKH.

BonnoBass omrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNSI MAKCHMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE OT JIBYX KOTE€PEHTHBIX
UCTOYHUKOB. [IprMepsl kaccuueckux HHTEPGEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JludpakunonHas pemérka. YciaoBHe HAOMIOJCHHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETa Ha IU(PPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus ceera.

TexHu4eckne yCTpOMCTBAa M TEXHOJOTMYECKHE MPOLECChl: OYKH, JYIa, IEePUCKOIL,
doroanmapar, MUKpPOCKOII, IPOSKIIMOHHBIH anmapar, IpOCBETICHUE ONTUKH, BOJIOKOHHAS ONTHKA,
I paKMOHHAs PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTpaKEHUS CBETA.

HccnenoBaHue NpeioMIIEHUS CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue Xx0/1a CBETOBBIX ITYUYKOB UEPE3 INIOCKOMAPAIIENbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.

Mopnenn MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue natepdepeHIinm cBeTa.



HaOmronenne nBeToB TOHKUX IIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne qudpakiinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HabGnronenue qucnepcuu certa.

HaOnronenue nonspusanuu cBeTa.

[TpumeHeHre NOaIPOUI0B ISl U3YUEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPaKmMuKym.

N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSIHHSI OT BelecTBa (Ha MPUMEpE KHUJIKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[TonryueHnue n300paxeHus B CUCTEME U3 INIOCKOTO 3€pKaJia U JIMH3bIL.

[TonydyeHnue n3o0paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBaHue TeIeCKONMUYECKUX CUCTEM.

HaGnronenue nudpakunu, uHTEpHEpeHIU U NOJSpU3aluH CBETA.

W3ydeHue noyspu3aluy CBETa, OTPAXXEHHOIO OT MMOBEPXHOCTHU JUAJIEKTPHKA.

N3yuenue uaTepdepeHIM Ja3epHOro N3IyYeHUs Ha JBYX LIENAX.

Hab6mronenue nucniepcum.

HaGnronenue u uccnenoBanue AMGppakuOHHOTO CIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[TonydyeHnue cniekTpa U3ydeHUs CBETOAMOAA IPU MOMOIIH TU(PAKIIMOHHOHN peIETKY.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH T€OPUH OTHOCHTEIbHOCTH.

I'paHuipl NPUMEHMMOCTH KJacCHMUecKOM MexaHuku. [locTymarel cnenmansHOM Teopun
OTHOCHUTEJIbHOCTH.

[TpoctpancTBeHHO-BpeMeHHONH  uHTepBasl.  IIpeoOpasoBanust  Jlopenua.  YcioBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeNIJieHHE BPEMEHHU U COKpallleHue
JUIMHBI.

OHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13bp MaccChl C SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKOM YaCTHUIIbI. DHEPIUs MOKOS.

TexHuuyeckue yYCTpPOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

YyeHnueckui SKCIIEpUMEHT, JIabopaTOpHbIE Pa0OThI, MPAKTUKYM.

OnpezneneHyue UMITYyJIbCa U PHEPTUU PENATUBUCTCKUX yacTull (1o ¢ororpadusM TpeKoB
3apsKEHHBIX YaCTHI] B MArHUTHOM TI0JIE).

Pa3nea 7. KBantoBasi pusuka.

Tema 1. KopnycKyaapHno-601H06011 Oyanu3m.

PaBHOBecHOE TeIIOBOE H3IydyeHHE (M3JydyeHHe aOCOIIOTHO 4YEPHOro Tena). 3aKoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIBC (POTOHA.

®oroaddext. OnpiTel A. I'. CtoneroBa. 3akons! hoTodddexra. YpaBHeHue DitHIITEHHA
s poroaddexra. «KpacHas rpanuna» Gororddexra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBETa Ha aOCONIOTHO TMOIJIOMIAIOIIYIO H
abCcoOTHO OoTpaskarollyto noBepxHocth). OnbiTh I1. H. JleGenena.

BosHoBbie cBoiicTBa yactull. Bonubl ne bpoitns. Jlnvna BosiHbl ne bpoing u pa3mepsl
00J1aCTH JIOKATU3aIMK ABIKYIIeica yacTuibl. KopmyckynspHo-BoHOBOM AyanusMm. Judpakuus
JJIEKTPOHOB Ha KpUCTAJIJIaX.

Criermnduka n3mepenui B Mukpomupe. CootHomenus HeornpeaenéuHoctei I elizendepra.

TexHuueckue ycTpoicTBa M TEXHOJIOTMYECKHUE IPOLECCHI: CIIEKTPOMETP, (POTORIEMEHT,
¢doTonaTunK, TYHHEIbHBI MUKPOCKOII, COJIHEYHAs OaTapesi, CBeTOUO/I.

Hemoncmpayuu.



D010 deKT Ha YCTAHOBKE C IMHKOBOM TUIACTUHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccenenoBanue 3aBUCUMOCTH COIIPOTHUBIICHHUS IIOJIYIIPOBOAHUKOB OT OCBEIEHHOCTH.

CBeToquoI.

Conneunas 6arapest.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue poTope3ncTopa.

N3mepenue nocrosiHHol [Inanka Ha ocHOBe uccienoBanus GoTordpdexTa.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOAUO/ OT HAIPSIKCHHUSL.

Tema 2. @usuka amoma.

OMBITHI O UCCIIEZIOBAHUIO CTpOeHUs aToma. [manerapHas moaens atoma Pesepdopra.

[Toctynatsl bopa. M3nydenue u noriouieHne (pOTOHOB MPH MEPEXOJE aToMa C OIAHOIO
YPOBHsI SJHEPTUU Ha JAPYTOM.

Bupel criektpoB. CieKTp ypOBHEN dHEPruu aToMa BOAOPOAA.

CrnoHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHuueckne yCTpOHCTBA M TEXHOJIOTMYECKHME IIPOLECCHI: CHEKTPAJIBbHBIA aHalu3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

HaGnronenue nuHeyaTbIX CIIEKTPOB.

VYCTpOUCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOLIUX YACTHULL.

Omnpenenenue JUIMHBI BOJIHBI JIA3EPHOTO U3JIYy4ECHHUS.

Yuenuueckuit 3xcnepumenm, nadopamopnsie padomaol, npaKmMuKym.

HaGnronenue nuHeyaToro crekrTpa.

HccenenoBanue cniekrpa pa3peKeHHOTO aTOMApHOIO BOJOPOJA U U3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Dusuxka amomMHo20 A0pa u 31eMEHMAPHBIX YACHUY,.

Hyknonnas mozpens sapa I'eiizenbepra—Banenko. 3apsa sapa. MaccoBoe uucio sjpa.
N3otomsl.

PagnoakTuBHOCTH. Anba-pacnaj. DJIEKTPOHHBIA U MO3UTPOHHBINA OeTa-pacnaz. ['amma-
U3JIy4CHHE.

3aKOH paguOaKTHBHOIO pacnana. PanuoaktuBHble u3oTonbl B mpupone. CBolicTBa
MOHU3HUPYIOLIETO U3JIy4eHUs. BiusHue palMOaKTUBHOCTH HA KUBBIE OpraHu3Mbl. ECTECTBEHHBIN
¢doH uznydenus. Jlozumerpusi.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT maccol siapa.

Snepubie peakuuu. Jlenenue u cuHTe3 sAnep. SnepHble peakTophl. [IpoGiembl
YIOPABISIEMOTO  TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKHE acCIEeKThl PAa3BUTHS  SECPHOU
OHEPIeTUKHU.

MeTtonbl perucTpanuy U UCCIEI0BAaHUS JIEMEHTAPHBIX YaCTHL.

@yHIaMEHTAIbHBIE B3aUMOJCHCTBUSA. baprnoHsl, Me30HBI U JIeNTOHBI. [IpencraBineHue o
CrangaptHoit Moaenu. KBapk-TJIrOOHHAsI MOJIEIb aIpOHOB.

®usuka 3a npeaenamu CtannapTHON Mojenu. TEMHast MaTepust U TEMHAs SHEPIHSL.

EnuncTBO du3nyeckoil KapTUHBI MUpa.

TexHu4eckue yCTpOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, Kamepa Buibcona,
ANIEpHBIA  PEAKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMUTHO-PE30HAHCHAA
TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paguoakTUBHOTO (POHA C MCIIOJIB30BAHUEM JI03UMETPA.

N3yuenne nornomeHus 0eTa-4yacTUIl aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.



Oranbl pa3BUTUS acTpoHOMUU. [IpuknagHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE AaCTPOHOMUMU.
[TprMeHUMOCTh 3aKOHOB (PU3UKHU AJ11 00BACHEHUS MPUPOIbI KOCMUYECKHX O0BEKTOB.

MeTtonpl acTpoHOMHYECKHX HccieqoBaHui. COBpEMEHHBIE ONTHYECKHUE TEJIECKOIIbI,
paznoTeNIecKOIbl, BHEaTMOc(hepHasi acTpOHOMHUSL.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spkue 3BE3/bI, IIIAHETHI, UX BUAMMOE JBH)KCHUE.

Conneynas cucrtema.

Comnnue. Conneunast aktTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpaibHbIA KJIACC — CBETUMOCTBY.
3BE3/1bI IVIABHOM TOCIIE0BATEIBLHOCTU. 3aBUCUMOCTD «Macca — CBETUMOCTbY JUIsl 3BE3]1 IJ1aBHOMI
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
IIPOUCXOXKAECHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTambl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ["amaktuke. Tumbl
rajakTuk. Pagroranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TalaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bbonbiioro B3psiBa. PenukToBoe u3inydeHue.

Macmrabnas ctpyktrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpodiaeMbl aCTpOHOMUH.

Yuenuueckue nabonrooenus.

Habumonenus 38€31H0ro HeOa HEBOOPYKEHHBIM IJ1a30M C UCIIOIb30BAaHUEM KOMIIbIOTEPHBIX
MPUIIOKEHUH JUIS OTIpeIeICHHsI TIOJI0KEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3iusi CeBepHOro MoyIapus 1 sipkue 3BE3/bL.

Habmtonenus B Teneckon JIyHbl, T1aHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOIUICHUU.

Du3n4ecKuil MPaKTUKYM.

CniocoObl u3MepeHust (PU3MUECKUX BETTUYHH C UCTIOIH30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTEIIBHBIX TPUOOPOB U  KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTENIbHBIE  TOTPEIIHOCTH  u3MepeHud  ¢usnueckux BenuyuH. OIlleHKa TpaHuIl
MIOTPEUIHOCTEM.

[TpoBeneHNe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUI 3aBUCUMOCTEN (PU3NYECKUX BETUYHH,
MPOBEpPKA TMPEIJIOKEHHBIX TUIIOTE3 (BBIOOp M3 padOT, OMHUCAHHBIX B TEMAaTHYECKUX pa3jenax
«Y4YeHNYeCKHI SKCTIEPUMEHT, 1a00paToOpHbIe PaObOThI, TPAKTHKYM)).

O0o0maroniee NnoBTOpPEHHUeE.

O06o0OmeHne W  cuUcTeMaTu3alus CoAepXaHus  pas3ieioB kypca «MexaHuKay,
«MonekynsipHas Qu3znka U TEPMOIUHAMHUKAY, «DIEKTpoauHaMukay, «KomebaHus M BOJHBDY,
«OCHOBBI CIIEIUANIBHON TEOpUU OTHOCHTENbHOCTHY», «KBaHTOBas Qu3uka», «IIEeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKH.

Ponp ¢u3mku u acTpoHOMHHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
ATHYECKOH chepax 1esaTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (DU3UKHU U ACTPOHOMUU B COBPEMEHHOMN
HAyYHOW KapTUHE MHpa, 3HAYCHHE OIMUCATENbHOM, CHCTeMaTU3UpYIolel, 00BICHUTENILHON U
MPOrHOCTUYECKOW (PyHKUIMN (PU3MUecKol Teopuu, posib PU3NYECKON Teopuu B (GOPMUPOBAHUU
MpeJICTaBICHUA 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 00IIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUIA O IPUPOJIE.

Me:xnpeamerHbie CBA3H.

N3ydenue kypca Gu3uku yriryoa€HHoro ypoBHs B 11 kiacce ocyiiecTBisieTcsl ¢ y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBSA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpedmemmuvie noHAmMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
SBJICHWE, Hay4yHbIH (akT, THmore3a, (U3MYEcKas BEIMYMHA, 3aKOH, TEOpHs, HAOJIOACHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, MO/IEIb, U3MEPEHHE, TIOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npuoOopsI, UdpoBast 1ad0paTopHsl.

Mamemamuka: penieHre cUCTeMbl ypaBHEHUH. Tpuronomerpudeckne QyHKIIMHA: CHHYC,
KOCHHYC, TAQHI€HC, KOTAHT€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIAECTBO. BekTopsl M HX



NPOCKIIMM Ha OCH KOOPAMHAT, CIOXXEHHE BEKTOPOB. IIpOM3BOJHBIC 3JIE€MEHTApHBIX (YHKLHUH.
[Tpu3Haku noo0us TPEYTroJIbHUKOB, ONpPEAEIeHNE IUIOMAAN IUNIOCKUX GUryp U 00bEMa Tell.

Buonozusa: >nextpudeckue sBICHUS B )KUBOH PUPOJIE, KOJIeOATENbHbIE TBUKECHUS B )KUBOU
IPUPOJE, SKOJIOTMYECKHE PHUCKM INPU IPOU3BOJACTBE DSJIEKTPOIHEPIUM, 3JIEKTPOMArHUTHOE
3arps3HEHUE OKPYXKAIOIIEeH Cpeibl, YIbTPa3ByKOBas TUArHOCTUKA B MEIUIMHE, ONTUYECKHE
SBJICHUS B KMBOM MPUPOJIE.

Xumun: CTPOCHHWE aTOMOB W MOJIEKYN, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tel,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAJIbHBIN aHAIN3.

T'eozpaghusa: marautHBIC TONMIOCAa 3€MIIM, 3aJIS)KW MAarHUTHBIX PYA, POTOCHEMKA 3€MHOM
IIOBEPXHOCTH, ceficmorpad.

Texnonozusa: NpuMEeHEHHE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, JIEKTPOIBUTATEIb
SkoOu, reHepaTop IEPEMEHHOIO TOKA, HWHAYKIMOHHAs Ie4yb, JHMHUM 3JIEKTpolepeaady,
DIIEKTPOABHUTaTENb, pajxap, paaAUONPUEMHHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIABTPa3BYKOBasl JIMAarHOCTUKAa B TEXHHUKE, IPOCKIMOHHBIA ammapar, BOJIOKOHHAs OITHKa,
coJHeyHast OaTapesi, CITyTHUKOBBIE IPUEMHHKH, SJIEpHAs YHEPTeTUKA U HKOJIOTUIECKUE ACTIEKTHI
€€ pa3BUTHS.



ITNIAHMPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHS Y4eOHOro npeamera «DU3uKa» JTOHKHBI OTPaKaTh
TOTOBHOCTH M CIIOCOOHOCTH OOYYaIONIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpHEHTAllMi, TO3WTHUBHBIX BHYTPEHHHX
yOeXKICHHUI, COOTBETCTBYIONIMX TPAJAWIIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO  OOIIECTBa,
pacHIMpeHHe >KU3HEHHOTO OMBITa U OMBITA JEIATCIBHOCTH B MPOIECCE pPeain3allid OCHOBHBIX
HATPaBIICHUH BOCIIUTATEILHOMN IEATEIHHOCTH, B TOM YHCJIC B YACTH:

rpaskIaHCKOro BOCIIMTAHUS:
e chopMHPOBAHHOCTh TPAKIAHCKOW TIO3MIMHA OOYYArOIIETOoCs KaK aKTHBHOTO H
OTBETCTBEHHOI'O YJICHA POCCUHCKOI0 00IIECTBa;
® [PUHATHE TPAAUIMOHHBIX OOIIEYETOBEUECKUX T'YMaHUCTUICCKIX U JIEMOKPATHICCKUX
IICHHOCTEIA;

® TOTOBHOCTbh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEPECAX I'Pa)JIaHCKOro oOIIecTBa,

y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIuy;

® yMCHHE B3aMMOJICHCTBOBATh C CONHMAIBHBIMH WHCTHTYTAMH B COOTBETCTBHH C UX

(GYHKIUSMU ¥ Ha3HAYCHUEM;
® TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM J1€ATEIHHOCTH.
MaTPHOTHYECKOTO0 BOCTIUTAHUA:
e cpOpMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON MJIEHTUYHOCTH, NaTPUOTU3MA;
® I[ICHHOCTHOE OTHOIIICHHE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JIOCTHIKCHUSM POCCHHCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:
e chopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHWS, STHYECKOTO TIOBEICHUS;
® CIOCOOHOCTB OIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, ODUEHTHPYSICh
Ha MOPaJTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHUCJIE B IEATEILHOCTH YUEHOTO;
® OCO3HAHWE JUYHOTO BKJIAJa B IOCTPOCHHUE YCTOHIMBOTO Oy IyIIIETO.
ICTETHYECKOr0 BOCIIUTAHUS
® OCTETHMYECKOE OTHOIIEHHE K MHpPY, BKIIOYas DJCTETUKY HAyYHOTO TBOPYECTBA,
npucymero pusnvIeckon HayKe.
TPYAOBOT0 BOCIIMTAHMS:
® HHTEpeC K pa3Nu4yHbIM cdepaMm MNpoPecCHOHATHHONU IeATeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP OyIyIIeit
poeccru U pean30BbIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

® TOTOBHOCTh U CHOCOOHOCTH K 00OPa30BaHUIO U CaMOOOpa30BaHUIO B 0071acTh (PU3HKHU HA

MPOTSKEHUH BCEH KU3HU.
IKOJIOTHYECKOro0 BOCIIMTAHUS:

® chopMHPOBAHHOCTH IKOJIOTMYECKON KYyIbTYphI, OCO3HAHHE TJIOOATBLHOTO XapakTepa

9KOJIOTHYECKUX MPooIIeMm;

® I[UIAHUPOBAaHUE M OCYIIECTBICHUE JCUCTBUN B OKPY)KAIOIIEH Cpelie Ha OCHOBE 3HAHUSA

LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;
® pacIIMpeHHE OMbITa JCATEIBHOCTH SKOJOTHMYECKOW HAINPaBIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 (Pu3nKe.
HEHHOCTH HAYYHOI0 MO3HAHUS:

e chOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHs (HPU3UIECKON HAYKH;



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

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeicTBu:

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

OINPEACIIATD LENH JEATCIHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;
BBISIBJIATh 3aKOHOMEPHOCTHM M HPOTHBOPEYMsS B PACCMATPUBAEMbIX (DU3HUYECKHX
ABJICHUSX;

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

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

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

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble nccienoBarebCcKue AeiCTBHUA.

BJIa/IETh HAYYHOU TEPMUHOJIOTHUEH, KIIFOUEBBIMU MOHATHSAMHU U METOJaMH (pu3ndeckoi
HAYKH;

BIIAJICTh HABBIKAMHU Y4€OHO-UCCIIeI0BATEILCKON U TPOEKTHOM JEATEILHOCTH B 00IaCTH
(GU3UKHA, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY TIOHCKY METOJ0B
pemieHus 3anad  (U3MYECKOTO COJEp)KaHUs, MPUMEHEHHMIO PAa3IMYHBIX METOOB
MO3HAHUS;

BIIAJETh BUAAMH JEATEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPHPETALINH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMUHBIX YYEOHBIX CUTYAlUsIX, B TOM YUCIIE TPU
CO3JITaHUHU Y4EOHBIX MTPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIAITh NTPUYMHHO-CJIEICTBEHHBIE CBA3M M aAKTyaJIM3UpOBATh 3a7ady, BBIJBUIaTh
TUIIOTE3Y €€ PElIeHHs], HAXOJAUTh apryMEHTHI JIJIsl J0Ka3aTeIbCTBA CBOMX YTBEPKACHUIA,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHS;

AQHAJIM3UPOBATh TMOJYYEHHBIE B XOJA€ pEUICHUs 3a/layd pPe3yJbTaTbl, KPUTUUYECKU
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;
CTaBUTH U (POPMYJIIUPOBATH COOCTBEHHBIC 3a7a4i B 00Pa30BaTEIBHOMN NeATETHHOCTH, B
TOM YUCIIE TIPU U3yYCHUH (PU3UKY;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBINA OIBIT;

YMETh IEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEIEATETLHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aThbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIaJICTh HABBIKAMU NOJIY4YEHUs HH(POpMAUK (PU3UYECKOTO COIepIKaHHS U3 UCTOUHHUKOB
pa3sHBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBIATH IOMCK, aHAJIW3, CUCTEMATH3ALMIO U
MHTEpIpeTario HHPOPMALIUU PAa3TMYHBIX BUJOB U (OPM IMpEICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCIOJIb30BaTh CpeICTBA HMH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTUH B
pPCIIEHUM KOTHUTHBHBIX, KOMMYHHMKAaTHBHBIX W OPTraHM3allMOHHBIX 3alad ¢



coOnrofeHreM TpeOOBaHWUN DPrOHOMUKH, TEXHHKH O€30MacHOCTH, THTHUEHBI,
pecypcocOepeKeHusl, MPaBOBBIX M 3THYECKUX HOPM, HOPM HMH(POPMAIIMOHHOM
0€30I1aCHOCTH;

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

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JaelcTBUA:

OCYILECTBIIATh OOILEHHE HA YpOKax (PU3UKHU U BO BHEYPOUHOH J1€ATEIbHOCTH;
pacrio3HaBaTh MPEAIOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTBI;
pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HMCIIOJIIB30BAHMEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCHOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U UHIUBUyalbHON pabOTHI;
BbIOMpaTh TEMAaTUKY U METOJIbl COBMECTHBIX JIEHCTBUM C yUETOM OOILIUX MHTEPECOB U
BO3MO>KHOCTEH Ka)kJI0T0 UieHa KOJUIEKTHBA,

IIPUHUMATH LIEJIM COBMECTHOM [JEATEIBHOCTH, OPraHU30BBIBaTh U KOOPAMHUPOBATH
JeHCTBUS TO €€ JOCTH)KEHMIO: COCTAaBJATh IUIAH JACWCTBUM, pacnpenensiTb POiu C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaTbl COBMECTHOM padoThI;

OLICHMBATh KA4eCTBO CBOETO BKJAJa M KaXJOTO YyJYacTHUKAa KOMaHIBl B OOIIWI
pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;

IpeJUiaraTb HOBBIE ITPOEKTHI, OLIEHUBATh UJEU C MO3ULMH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

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

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusaunus:

CaMOCTOSITENIbHO OCYILIECTBIISATH MO3HABATENBHYIO JEATEIHHOCTh B 00JIACTH (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEIICHUs] paCYETHBIX M KA4ECTBEHHBIX 3a/]1a4, IUIaH
BBITMIOJTHEHUS MTPAKTUYECKOW pabOThl C yUETOM HMMEIOIIHUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNN;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUH;

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

OLICHUBATh MPUOOPETEHHBIN OMBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAWIIMH B 001acTH (HU3UKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHBIA HHTEJLJIEKT:

JIaBaTh OLEHKY HOBBIM CHUTYallWsIM, BHOCHTh KOPPEKTHBBI B JEATEIBHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YNbTATOB LEIAM;

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

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYallu, BBIOOpa BEPHOTO PELICHHUS;
YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 110 UX CHUKCHMUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATb MOTUBBI U apI'yMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB AEATECIHOCTH;
NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.



B mpouecce AOCTHXKEHHS JIMYHOCTHBIX PE3YyJIbTaTOB OCBOCHMS MPOTPaMMBlI MO (pu3MKe A
YPOBHS CpeHero obiiero o0pa3zoBaHus y 00y4YaroIUXcs COBEPUICHCTBYETCS IMOLMOHAIBHBIN
MHTEJUICKT, MPEANOoaralouii coOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKIIOYAIOMIETO CIOCOOHOCTh IOHMMAaTh CBOE SMOIMOHAIBHOE
COCTOSTHUE, BUJICTh HAIIPABIICHUS PA3BUTUS COOCTBEHHOW 3MOIIMOHATILHOU Cephl, OBITh
YBEpPEHHBIM B cebe;

CaMOpETYJIMPOBaHMS,  BKIIOYAIONIETO  CAMOKOHTPOJb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTH 32 CBOE TIOBEJICHUE, CIOCOOHOCTH aJalTHPOBATHCS K IMOITMOHATIEHBIM
U3MEHEHHSM U MPOSIBISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIICH CTPEMIICHHE K TOCTHKEHHUIO IICNIU U YCIEXY,
ONTUMH3M, HUHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, UCXO/ISI U3 CBOMX BO3MOKHOCTEH;
AMIIATHH, BKJIHOYAIONICH CITIOCOOHOCTh MOHUMATh 3MOIMOHAILHOE COCTOSIHUE JPYTHUX,
YUUTBIBATh €rO MPH OCYIIECTBICHUU OOINEHUS, CIOCOOHOCTh K COYYBCTBHIO U
COTIEePESIKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIFOUYAIONIMX CIOCOOHOCTh BBICTPAWBATh OTHOIICHHS C
JIPYTUMH JIFOJBMH, 3200THUTBCS, TIPOSIBIIATH HHTEPEC U pa3peliaTh KOHPIUKTHL.

I[MPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenusi B 10 knacce npeaMeTHbIC pe3ybTaThl Ha YriyOJIEHHOM YPOBHE JOJKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

NOHUMATh pPOJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTMYECKOW, 3KOJOTUYECKOH,
COLIMAJILHOW M 3THYECKOM cdepax AEsITeNIbHOCTH YEJIOBEKa, POJib U MECTO (PU3MKU B
COBPEMEHHOM HayYHO! KapTUHE MUPA, 3HAYEHUE ONIUCATEIBbHOU, CHCTEMAaTU3UPYIOILEH,
OOBSCHUTENIBHON M MPOTHOCTUYECKON (QYHKIMM (QU3NYECKOW TEOpurM — MEXAHUKH,
MOJIEKYJISIPHOM (PU3UKU U TEPMOJIMHAMMKH, POJIb (pU3nyecKoil TeOpHH B (POPMUPOBAHUN
NpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

pas3nyaTh yCIOBUS IPUMEHUMOCTH MOieel (PM3NYECKUX TN U MPOLECCOB (SABICHUMN):
UHepIHalibHas CUCTeMa OTcuéra, abCONIIOTHO TBEPJOE TEJO, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBUKEHHE, CBOOOAHOE MajJieHHe, adCOJIIOTHO yrnpyras aedopmarus,
abCOJIIOTHO YNPYyroe U aOCOIIOTHO HEYNPYroe CTOJIKHOBEHHSI, MOJIENH ra3a, )KUJKOCTH
U TBEPAOro (KpUCTAJUIMYECKOT0) Tella, UJIeabHbBIN ra3, TOYEUHBIH 3apsi, 0JHOPOJAHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTh yclnoBUs (TpaHMIBl, O0OJACTH) NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OrPaHUYEHHOCTh
HCIIOJIb30BAaHUs YACTHBIX 3aKOHOB;

aHAJTU3UPOBAaTh W OOBACHATH MEXAHWYECKHE TPOLECChl M SBJICHMS, HCIIOJIb3Ys
OCHOBHBIC IIOJIO)KEHUS] W 3aKOHBl MEXaHMKH (OTHOCHUTENBHOCTh MEXaHMYECKOIO
JIBUXKEHUS, OpMyJIbl KMHEMAaTUKH PaBHOYCKOPEHHOIO ABM)KEHUsS, MpeoOpa3oBaHUs
["anunes s CKOPOCTH M IEPEMENLIEHM S, 3aKOHBI HpI0TOHA, IPUHLINUIT OTHOCUTENBHOCTH
[lanunes, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBI COXPAaHEHMsI UMIyJIbca U
MEXaHUYECKOW SHEpruH, CBsI3b PaObOTHI CHIIBI ¢ U3MEHEHHEM MEXaHHYECKOW YHEepIuu,
yCIIOBUSL paBHOBECHS TBEPAOrO Tejia), NMPU STOM HCIHOIb30BaTh MaTeMaTHYeCKOe
BBIPQ)KEHUE 3aKOHOB, YyKa3blBaTh YCIOBHS MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB:
npeoOpa3zoBanmii ['anmuies, BTOPOro M TPEThero 3akoHOB HproTOHa, 3aKOHOB
COXpaHEHMsI UMITYJIbCA M MEXAHUYECKOW IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
AHAIM3UPOBATh U OOBSACHATH TEIIOBBIE MPOLECCHl M SBJICHUS, UCIOIb3YsI OCHOBHbBIE
nostoxeHuss MKT 1 3akOHBI MOJICKYISIPHOU (DU3UKH ¥ TEPMOIMHAMHUKHY (CBS3b JIABJICHUS
WJCAbHOTO Ta3a €O CpeJHEld KUHETHUYECKOW SHEpPrueld TEIUIOBOrO MABUKECHUS U



KOHILICHTPALUEH €0 MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEIHEH KUHETUYECKOU
SHEprueil TEeIIOBOrO JBHYKEHHUS €ro 4YacTHUll, CBA3b JaBJICHMS HACAIBHOrO raza ¢
KOHIIEHTpALUEN MOJIEKYJ U €r0 TeMIEPATypou, ypaBHeHue MenaeneeBa—Knanerpona,
NEePBBIN 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHEHUS YHEPTHH B TEIJIOBBIX MPOIIECCaXx),
IIpU 3TOM HCIIOJIb30BaTh MAaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
MPUMEHUMOCTHU ypaBHeHUs1 MenaeneeBa—Knanelipona;

AHATM3UPOBATh M OOBSACHATH DJICKTPUYECKUE SIBJICHUS, WCIOIB3YyS OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOJIMHAMUKHU (3aKOH COXPAHEHUS 3JIEKTPHUUECKOIo 3apsijia,
3akoH KynoHa, mOTEeHIIMaIbHOCTD AIEKTPOCTATUYECKOTO TOJISA, MPUHIIMIT CYTIEPIIO3UIINHI
ANEKTPUUYECKUX MOJIEeH, IPU 3TOM YKa3blBas yCIOBUS MIPUMEHUMOCTH 3akoHa Kyrnona, a
TaK)K€ MPAKTUYECKU BaKHBIE COOTHOLIEHUS: 3aKOHbI OMa Juisi yyacTka IeNu U JUIst
3aMKHYTOM JICKTPHYECKOM 11enu, 3akoH J[xoynsa—Jlenna, nmpasuna Kupxroda, 3aKoHbI
®dapanes 1S JJIEKTPOIU3a);

OMKCHIBATh (PU3MUECKUE MPOLIECCHl U SBJICHUS, UCIONb3ysS BEJIUYUHBL: MEepEMEIleHuE,
CKOPOCTh, YCKOPEHHE, UMIYJIbC Te€Ja U CUCTEMbI TEJ, CHUJIa, MOMEHT CHJIbI, JaBJICHHE,
MOTEHIIMAIbHAS DHEPTUs, KUHETHYECKash JHEpPrus, MeXaHWdecKas sSHeprus, padora
CHJIBI, IEHTPOCTPEMUTENILHOE YCKOPEHHE, CUJIa TSKECTH, CUJia YIIPYTrOCTH, CUJla TPEHUS,
MOIIIHOCTb, SHEPTHsI B3aUMOJICHCTBUS Tella ¢ 3eMJIEN BOIM3U €€ TOBEPXHOCTH, YHEPTUS
yrnpyroit aepopmanuu MNpy>KUHBI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAs TeMIeparypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSS SJHEPTHUS UACATLHOTO OJHOATOMHOTO T'a3a,
paboTa wueanbHOrO Tra3a, OTHOCHUTEIbHas BIAXHOCTH Bo3nyxa, KIIJ wunmeamnpHOrO
TEIUIOBOT'O JIBUTaTelsl; IEKTPUUYECKOE I10JIe, HANPSKEHHOCTh AJIEKTPUUYECKOrO MO,
HaIpsOKEHHOCTh TOJII TOYEYHOrO 3apsija WIM 3apsHKEHHOTO Iapa B BaKyyMe€ U B
JTURJIEKTPUKE, MOTEHLMAN 3JIEKTPOCTaTUYECKOrO TMOJs, Pa3HOCTh MMOTEHIINAJIOB,
ANEKTPOJIBIIKYIIASl CUJIA, CHUJIa TOKA, HAIpPSKEHUE, MOIIHOCTh TOKa, 3JEKTpUYECKas
€MKOCTb IIJIOCKOTO KOHJEHCATOpa, COMPOTUBJICHUE yYacTKa IEMH € T0CIIe10BaTEIbHBIM
U TapajuIebHBIM COEAMHEHUEM PE3UCTOPOB, DJHEPTUsl DIEKTPUUYECKOrO MO
KOHJIEHCATOpa;

00BSACHATH OCOOCHHOCTH MPOTEKAaHUS (PU3MUECKUX SBICHUN: MEXaHUUYECKOE TBUKECHHE,
TEIJIOBOE ABMKEHHE YACTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBUYKEHUE,
nuddy3usi, ucnapeHue, KUIMEHWEe U KOHJICHCAllMsl, IUIABJIEHWE W KPUCTAJUTH3aIlUs,
HaIlpaBJIEHHOCTh  TEIUIONEPENayu, dSJEKTpU3alusi Tel, HKBUIOTCHIHAIBHOCTh
MMOBEPXHOCTH 3apsXKEHHOTO MTPOBOJIHUKA;

MPOBOANTH HCCIIECOBAHUE 3aBHCHUMOCTH OJHOW (DPU3MYECKOW BETUYHMHBI OT JIPYTOd C
UCIIOJIb30BAaHUEM TMPSIMBIX H3MEPEHUH, MpU HTOM KOHCTPYHUPOBATh YCTAHOBKY,
(UKCUPOBATh PE3YNHTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3WYECKMX BEIMYUH B BUJIC
rpadukoB ¢ y4€TOM aOCONIOTHBIX MOTPEIIHOCTEH H3MEPEeHUM, JeNaTh BBIBOJBI TIO
pe3ysbTaTaM MCCIIeI0BaHus;

MPOBOANTH KOCBEHHBIE M3MEpPEHUs (PUINYECKUX BEIMYWH, TMPH ITOM BBIOHPATH
ONTUMANBHBIA METOJ W3MEPEHHUs, OIEHHBATh aOCONIOTHBIE W OTHOCHUTEIHHBIE
MOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPECHHU;

MIPOBOJIUTH OTBITHI IO MTPOBEPKE MPEIOKEHHON TUIOTE3bI: INTAHUPOBATH SKCIIEPUMEHT,
coOUpaTh HIKCIIEPUMEHTATIFHYIO YCTAHOBKY, aHATTM3UPOBATh MOJIYUEHHBIE PE3yIbTaThl U
JIeNIaTh BBIBOJI O CTaTyce MPEI0KEHHON THITOTE3bI;

coOnronarh mpaBuia 0e30MacHOr0 TpyJaa MPH MPOBENCHUU WCCIICIOBAHUA B paMKax
y4e0HOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
NESTEIbHOCTH C MCIOJb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1AOOPATOPHOIO
000pyIOBaHUs;

pemaTh pacu€THHIC 331291 C SIBHO 33JJaHHOM W HESIBHO 3aIaHHON (PU3HUECKOM MOJICTIBIO:
Ha OCHOBAaHWHM aHaJM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (M3MYECKOW MOJEINH,



OTBEUAIOIIeH TPeOOBAHUSIM 33/1a4H, IPUMEHSITH (OPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIaThl (PU3WYECKUX TEOpUH MPH HCIOJIb30BAHUM MAaTeMaTHYEeCKHX METOJI0B
pelieHuss 3ajad, MPOBOAUTH pacdy€Tbl HAa OCHOBAHMHM HWMEIOIIMXCA JIAHHBIX,
aQHAIM3UPOBATh PE3YJAbTAaThl M KOPPEKTUPOBATh METOJbl pEUICHHs C Yy4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyrolre NpUMEHEHUs! 3HAaHUI U3 Pa3HbIX pa3/IesioB
Kypca (DM3WKHM, a TakKe WHTETpPAlMH 3HAHWW U3 JPYTUX TPEIMETOB ECTECTBEHHO-
HAyYHOTO IIMKJA: BBICTpAUBaTh JIOTHYECKYIO IIETIOYKY PACCYKICHHIl ¢ omopod Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBIICHHUS,

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSCHEHUSI OCHOBHBIX MPUHIUIIOB PaOOThHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB M TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOIUTH TIPUMEPHI BKJIAIa POCCUUCKHX U 3apPYOCIKHBIX YUEHBIX -(DU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHWE TIPOLIECCOB OKPYXKAIOIIEr0 MHpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHAJIM3UpPOBAaTh W  OLIGHUBATh TMOCIEACTBUS OBITOBOM M  MPOU3BOJICTBEHHOU
NESTCIIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (HU3MYECKHMMH TMpoIeccaMu, C TO3HIHMA
9KOJIOTHYECKOM 0e301MacHOCTH, Mpe/ICTaBICHUIA 0 paloHaIbHOM
MIPUPOIOTIONB30BAHUH, @ TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JOCTWKEHUUW HAyKd U
TEXHOJIOTHH JIJIs TalbHEHUIIero pa3BUTHS YEI0BEYECKOT0 00IIeCTBa;

MPUMEHSTH Pa3IMYHbBIC CTIOCOOBI Pa0OTHI ¢ MHPOpMAIUel (U3HIECKOTO COJIEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMCHHBIX  HH(POPMAIIMOHHBIX  TEXHOJIOTUW, TIPU  OTOM
UCIIOJIb30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOIOTHH I TIOUCKa, TIepepaboTKu
Y TPEIbSBIICHUS YU€OHON M HAYYHO-TIOMYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U
UHTEpIIpETalMi HHPOPMAINH, TTOTYYCHHOW M3 Pa3IMYHBIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UPOBATH TMOJTy4aeMyl0 MH(POPMAIMIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TaK M Ha OCHOBE aHAJIN3a UCTOUYHUKA WH(OPMALINK;
MPOSIBJIATh OPraHU3allMOHHBIE M TIO3HABATENIbHBIE YMEHHUS CaMOCTOATEIHBHOTO
MpuoOpeTEeHUsT HOBBIX 3HAHUN B TIPOLIECCE BBHITIOJIHCHHUS TPOEKTHBIX M Y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

pabotath B TPyMIME C HCIOIHEHUEM pPa3IUYHBIX COLMAIBHBIX POJICH, TIIAaHUPOBATH
paboTy Tpynmbl, palMOHAIBHO pacHpenemsiTh ACSATEIbHOCTh B HECTAHJIAPTHBIX
CUTYaIlUsX, aJIeKBaTHO OLIEHUBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYIIIHI B PEIICHUE
paccMarpuBaeMoi poOJIEMBI;

OpOSIBIISATE MOTHBALMIO K Oynymed m1podecCHOHATBbHOW  JEATENBHOCTH IO
CIENUATLHOCTSIM (DPU3UKO-TEXHHUECKOTO MPODUIISL.

K xonny oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

MOHUMATh pPOJIb (U3UKH B DKOHOMHYECKOW, TEXHOJOTHYECKOW, COIHUAIBLHON U
3THYECKON cdepax HesITeNbHOCTH YeJIOBEKa, POJb U MECTO (U3UKH B COBPEMEHHOM
Hay4YHOU KapTUHE MHUPA, pOJIb ACTPOHOMUU B IIPAKTUYECKON JEATEIBHOCTU YEIOBEKA U
JalbHEHIIEM  HAyYHO-TEXHHYECKOM  Pa3BUTHH, 3HAYEHHE  ONUCATEJIbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PYHKIMH (uzndeckoit
TEOpPUU — DIIEKTPOJAMHAMUKH, CIEIUAIBHON TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOU
¢u3uky, posnb QU3NUECKONW Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3NUECKOM
KapTHHE MHUpPA, MECTO (PU3MUYECKOH KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IPEICTABICHUN O IIPUPOJE;

pas3InyaTh yCIOBUS IPUMEHUMOCTH MOAENIEeH (PU3NYECKHUX TE U MPOLECCOB (SIBICHUH):
OIIHOPOAHOE DJIEKTPUYECKOE M OJHOPOAHOE MAarHUTHOE IIOJIA, TapMOHHUYECKHE
KoneOaHusl, MaTeMAaTUYeCKUH  MAasSTHUK, WACATbHBIA MPYXKUHHBIA  MAasTHUK,



rapMOHUYECKHUE BOJHBI, HJICAIbHBIA KOJeOATEIbHBIA KOHTYp, TOHKAs JIMH3a, MOJIesIei
aTOMa, aTOMHOTO s1Ipa U KBAaHTOBOM MOJIEJIH CBETA;

pa3nuyarh YCJIOBUS (TpaHMIBI, OOJAaCTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
IIOHUMaTh BCEOOIMH XxapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH AJIEKTPOMArHUTHBIE IMPOLECCHI U SIBICHUS, UCIONb3YS
OCHOBHBIC TIIOJOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELHUAJIbHONW TEOpUU
OTHOCHUTEJIBHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia Amiepa, cuia
Jlopenua, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKUIUM, mpaBuio Jlenma, cBsizp DJIC
CaMOMHIYKIMH B 3JIEMEHTE 3JIEKTPUUECKOM LIETIH CO CKOPOCThIO U3MEHEHMSI CUIIbI TOKA,
MOCTYJIAThI CIICIIMAIBHONW TEOPUH OTHOCUTEIIBHOCTH DWHINTEHHA);

AQHAIN3UPOBATH U OOBACHATH KBAHTOBBIE IIPOLIECCHI U SIBICHUS, UCIIONIb3Ys MOJIOXKEHUS
KBaHTOBOH (m3uku (ypaBHeHHe JiHIITEHHA M1 HoTOd(deKTa, MepBblii U BTOPOU
noctynatel bopa, mpuHIUIT cooTHOIIEHUsI HeonpeaenéHHocTel [ 'eizendepra, 3aKOHbI
COXpaHEHHUs 3apsI0BOTO M MacCOBOTO YMCEN M SHEPrUU B AJIEPHBIX PEAKLUAX, 3aKOH
paJlMOaKTUBHOTO pacraja);

OTKCHIBAThH (PU3MUYECKHE MPOLIECCH U SIBJICHUS, HCIIOIB3YsS BETMYUHBL: HANPSHKEHHOCTH
AIIEKTPUYECKOTO OIS, TOTEHIIMAT AIEKTPOCTATUYECKOTO MOJIs, PA3HOCTh NOTEHIIMAJIOB,
JNEKTPOABIIKYIAs CHWJIa, WHAYKIMS MarHUTHOTO IIOJI, MAarHUTHBIA IIOTOK, CHJIA
AmMriepa, MHAYKTUBHOCTb, JJIEKTPOJBMJKYIIAs CHJIa CaMOMHAYKLUHU, DSHEprus
MarHMTHOT'O TOJIS MPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, IIOJIHAS DHEPIHUs,
SHEPrusl MOKOosi CBOOOJHOM YaCTHIIbl, SHEPTUS U UMIIYJIbC (POTOHA, MACCOBOE YUCIO U
3apsi/ sapa, DQHEPTUs CBA3M s11pa;

OOBSACHATP OCOOEHHOCTH TPOTEKaHUS (UINYECKUX SIBICHUN: AJIEKTPOMAarHUTHAs
MHAYKIINS, CAMOUHIYKIIHS, pe30HaHC, HHTep(depeHIUs BOJIH, TudpaKus, TUcHepcus,
MOJIHOE BHYTPEHHEE OTpaxkeHue, Ghotornekrpuueckuit apdext (poroapdekr), ansha- u
Oera-pacnajsl sep, TaMMa-u3aydeHue saep, Gu3nueckue MPUHIUIMIBI CIEKTPAIbHOTO
aHanu3a ¥ paboThI J1a3epa;

ONpeeNATh HANpPaBJIEHUE MHIYKIUU MAarHUTHOTO TOJSI MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

CTpPOUTH M300paKEHHE, CO37aBaeMO€ IUIOCKUM 3€pKajoM, TOHKOW JIMH30H, U
paccUMTBIBATH €r0 XapaKTEPUCTHUKH;

IPUMEHSTh OCHOBOIIOJIAralolle aCTPOHOMHUYECKHE TOHATHS, TEOPUU U 3aKOHBI JJIS
aHanu3a 1 00BSICHEHUS (PU3HUECKUX MPOLIECCOB, MPOUCXOAIINX B 3BE3/1aX, B 3BE3AHBIX
CUCTEMax, B MEKTaJIaKTUUECKOI cpesie; NBUKEHHUSI HEOECHBIX Tell, 3BOJIIOLUM 3BE3N U
Bcenennolii;

IIPOBOJMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBAThH PE3yIbTaThI
NOJYYeHHOM 3aBUCHUMOCTH (M3WYECKUX BEJIMYUMH B BHUAE TpaduKoB C y4EToM
aOCONIOTHBIX ~MOTPEIIHOCTe M3MEPEeHUH, JenaTh BBIBOABI IO  pe3ysibTaTaM
HCCIIEIOBAHMSI;

MPOBOJANTHh KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIMYUH, MPHU 3TOM BBIOMpATH
ONTUMAJIBHBIA METOJ M3MEPEeHMs, OLEHUBaTh aOCONIOTHbIE U OTHOCHUTEJIbHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IIPOBOAMTH OIIBITHI 110 TPOBEPKE NMPEIJIOKEHHON TMIIOTE3bl: ITIAHUPOBATh JKCIIEPUMEHT,
coOMpaTh SKCIEPUMEHTATIBHYIO YCTAHOBKY, aHAJIM3UPOBATh [10JIy4YEHHbIE PE3YIbTAThl U
JIENIaTh BBIBOJI O CTAaTyCe MPEJI0KEHHON THIIOTESBI;

ONMCBIBATh METOBI IIOJyUYEHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;

coOuoiaTh MpaBuila 0€30IacHOrO TpyAa MpH NMPOBEIACHUU HUCCICIOBaHMHA B paMKax
y4eOHOr0 SKCIEPUMEHTA, MPAKTUKyMa M Yy4eOHO-MCCIEI0BATEIbCKOW M INPOEKTHOM



NESTEIIbHOCTH C WCIOJIh30BAHUEM H3MEPHUTEIBHBIX YCTPOWCTB H JTAOOPATOPHOTO
000pyI0BaHNS;

pemath pacu€THBIE 33J1a4u € IBHO 33aHHOM M HESIBHO 33JJaHHOM (PU3NUECKON MOETIBIO:
HAa OCHOBAaHMU aHajdu3a YCJIOBUSA BBIOMPAaTh (U3NYECKUE MOJETH, OTBEYaIOIIUe
TpeOOBaHUAM 3aJau, TPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThI
busznyecKux TEOpHil MpU UCHOIH30BAHUM MATEMAaTUYECKUX METOAOB pEIICHUs 3a/ad,
MIPOBOJIUTH PACUETHI HA OCHOBAHUM UMEIOIINXCS JAHHBIX, AaHATTU3UPOBATH PE3yIbTaThI U
KOPPEKTUPOBATh METO/IbI PEIICHUS C YYETOM IMOJIyYEHHBIX PEe3yIbTaTOB;

pemarh KaueCTBEHHbIE 337a4l, TpeOyromue MpUMEHEHHUs 3HAaHUW U3 Pa3HBIX pa3/ieioB
Kypca (HM3MKH, a TaKKe HHTErpallid 3HAHUM W3 APYrHX NPEAMETOB €CTECTBEHHO-
HAyYHOT'O IIMKJa: BBICTpauBaTh JIOTHMYECKYIO LIETIOYKY PACCYXKICHHH C Omopoi Ha
U3y4CHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSCHEHUSI OCHOBHBIX MPUHIIUIIOB Pa0OTHI
W3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOIUTH TIPUMEPHI BKJIAIa POCCUUCKHX U 3apPYOCIKHBIX YUEHBIX -(DU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE IPOLECCOB OKPYKAIOWIEI0 MHpa, B PA3BUTHE TEXHUKH U
TEXHOJIOTHH;

QHWIM3UPOBATh U  OLIEHUBATh IOCIEJICTBUS OBITOBOM U  NPOU3BOACTBEHHOMN
JESITEIbHOCTH YEJIOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IpOLIEcCaMH, C IO3ULUN
9KOJIOTHYECKOM 0e301MacHOCTH, MpeICTaBICHUIA 0 paroHaIbHOM
[IPUPOJIONOIL30BAaHUM, a TAaKXKE Pa3yMHOM HCIOJIb30BaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIJIs TalbHEHIIero pa3BUTHS YEI0BEYECKOT0 00IIEeCTBa;

MPUMEHSATH Pa3JInNYHbIE CIOCOOBI paboThl ¢ MHPOPMAIHEH HU3UIECKOTO COACPKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(GOPMAIIMOHHBIX  TEXHOJOTHUW, TIPU  ITOM
HCIIOJIb30BaTh COBPEMEHHBIE HHPOPMAITMOHHBIE TEXHOJIOTHH I TIOUCKa, TIepepaboTKu
Y TPEIbSBICHUS YU€OHON M HAYYHO-TIOMYJISIPHON MH(POpPMALUU, CTPYKTYPUPOBAHUS U
UHTEpIIpETalMi HHPOPMAINH, TTOTYYeHHOW M3 Pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJy4yaeMyl0 MH(GOpPMAlMI0O U OLEHUBATh €€ JOCTOBEPHOCTh Kak Ha
OCHOBE UMEIOIINXCS 3HAHUMN, TaK M Ha OCHOBE aHAJIN3a UCTOUYHUKA WH(OPMALINK;
IPOSBIATh OPTraHM3ALMOHHBIE M IO3HABaTENIbHbIE YMEHUSI CaMOCTOSITEIbHOTO
MpuoOpeTEeHUsT HOBBIX 3HAHUN B TIPOLIECCE BBHIMIOJIHCHHUS TMPOEKTHBIX M Y4eOHO-
UCCIIEI0BATEIbCKUX PaboT;

paboTaTh B TpYIIE C HUCIOJHEHHWEM Pa3IMYHbIX COIMAIBHBIX pPOJIEH, IUIaHUPOBATH
paboTy TpYMNIbI, pPAMOHATBHO pPACHpeNesiTh JeSTeNbHOCTh B HECTaHJAPTHHIX
CUTYaIUIX, aJIeKBAaTHO OIICHUBAThH BKJIAJ KaXJIOTO U3 YYaCTHUKOB TPYIIHI B PEIICHUE
paccMaTpuBaeMoii MpoOIeMBbl;

IOpOSBIATH MOTHBALMI0O K Oynymed mnpodecCHOHATbHOM — JEATENbHOCTH IO
CIENUATBLHOCTIM (DPU3UKO-TEXHHUECKOTO MPODHUIISL.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
N HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Kosaun4yecTBo JJIEKTPOHHRIC (LHPPOBHIC)
n/n o0pa3oBaTe/bHbIE PeCypchl
4acoB
Pasnen 1. HAYUHBIA METO/I IO3HAHW S ITPUPOIbI
1.1 HayunbIii MeTO/ ITO3HAHUS IPHUPOIBI 6 resh.edu.ru
Hroro no pazueny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 10 resh.edu.ru
2.2 JluHamuka 10 resh.edu.ru
2.3 Craruka TBEpIOTO TENa 5 resh.edu.ru
2.4 3aKOHBI COXPAaHCHHUSI B MEXaHHUKE 10 resh.edu.ru
Wroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKMHETUYECKON TEOpUU 15 resh.edu.ru
3.2 Tepmoaunamuka. TennoBble MalIMHBbI 20 resh.edu.ru
3.3 ArperatHble cocTOsiHUS BemlecTBa. Da30BbIe MEPEX0Ibl 14 resh.edu.ru
Hroro no paszneny 49
Paznen 4. 9JIEKTPOJANHAMHUKA
4.1 DNeKTpUYecKoe noie 24 resh.edu.ru
4.2 [ToCTOSIHHBIH NMEKTPHUECKUI TOK 24 resh.edu.ru
4.3 Toxku B pa3muuHBIX cpeax 6 resh.edu.ru
Uroro no pazgeny 54
Pa3znen 5. PUBSHUYECKUM TIPAKTUKYM
5.1 ‘ dusndeckuii MpakTUKyM 16 resh.edu.ru
Hroro no paszneny 16
PeszepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170




11 KJIACC

Ne ni/m HaumeHnoBaHue pa3/esioB U TeM NPOrPaMMBbI KoauuectBo JJICKTPOHHEIC (1HPPOBLIC)
YACOB o0pa3oBaTebHbIE PeCypChl
Pazpnen 1. JIEKTPOJANHAMUKA
1.1 MaruuTHOe 1mose 14 resh.edu.ru
1.2 DJIeKTPOMAarHUTHAsE WHTYKIUS 13 resh.edu.ru
Hroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHn4ecKkue KoeOaHust 10 resh.edu.ru
2.2 DJIeKTPOMAarHUTHBIC KOJICOAHUS 15 resh.edu.ru
2.3 MexaHU4YeCKHUE U JICKTPOMArHUTHBIE BOJIHBI 10 resh.edu.ru
2.4 OntHka 25 resh.edu.ru
Uroro no pazneny 60
Pa3zaen 3. OCHOBBI CIHHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
3.1 OcHoBsl CTO 5 resh.edu.ru
Uroro no pazgeny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckyJisipHO-BOJTHOBOH Tyain3m 15 resh.edu.ru
4.2 dusnka aroma 5 resh.edu.ru
4.3 @du3nka aTOMHOTO sIpa U AJIIEMEHTapHbBIX YaCTHUIL 5 resh.edu.ru
Hroro no paszneny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®PU3UKU
5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPHU3UKU 12 resh.edu.ru
Hroro no paszneny 12
Pa3zaen 6. PUSMYECKUM MPAKTUKYM
6.1 dusnyeckuii MpakTUKyM 16 resh.edu.ru
Hroro o pazueny 16

Paznea 7. OBFOBIIAIOIIEE IOBTOPEHUE




Cucremaru3zanus 1 0000IIeHHE TIPEIMETHOTO COACPIKAHUS U
7.1 OTIBITA ACATEIBHOCTH, IPHOOPETEHHOTO NP N3YUEHUH Kypca 15
¢busuku 10 — 11 kmaccon

resh.edu.ru

Hroro no pazaeny 15

PezepBHOE Bpemst 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170




YYEBHO-METOANYECKOE OBECIHHEYUEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
Msxumes I'.4., Byxosues b.b., Corckuiit H.H. u np., nox pex. [lapdentreBoit H.A.,
®usuka. 10 k1. ba3zosslii u yri. ypoBau, M: IIpocsenienue
Msikuies I'.4., byxoBues b.b. ®u3uka. 11 k1. M.: 11 a Ilpocsemenne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
- DIEKTPOHHBII 00pa3oBareNbHbIi pecypc "Poccuiickas anekTponHas mkona" - resh.edu.ru



