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®denepanpHas pabodas mporpamma 1mo ydeOHomy mpeametry «DPusmkay (yriayOnEHHBIN
ypoBeHb) (peameTHast 0061acTh «EcTecTBEHHO-HAyUHBIE TPEIMETBI») (J1ajee COOTBETCTBEHHO —
nporpamMma 1o ¢usuke, GuU3KKa) BKIIOYACT MOSCHUTENBHYIO 3alUCKY, COJEp)KaHHE O0Yy4eHus,
IUTAHUPYEMBbIE PEe3yIbTaThl OCBOSHHSI IPOrPaMMBI IO (PU3UKE.

[TosicHuTenpHas 3amMcka OTpaXkaeT OOIIMe HETH U 3afaddl (PU3MKH, XapaKTEPUCTUKY
MICUXOJIOTHYECKUX MPEINOChUIOK K €€ N3YUYeHHUI0 00YyJaroMMHCS, MECTO B CTPYKTYpe y4eOHOTro
IUIaHa, a TAKXKe MOJIXO0JIbI K 0OTOOPY COJepKaHus, K ONPEAETICHUIO IUIAHUPYEMBIX PE3yIbTaTOB.

Copnepxanrie 0o0yueHUs] paCKpbIBaeT COIEpKaTeNIbHbIC JIMHUU, KOTOPHIE MpeIaraloTcs
JUTsL 00513aTEIBHOTO U3YUEHUS B KaXKIOM KJIacce Ha yPOBHE CPEeHEro 001ero oopazoBaHusl.

[Tnanupyemble pe3ynbTaThl OCBOCHHUS MPOTPaMMBbI 10 (hU3HMKE BKIIOYAIOT JTUYHOCTHBIE,
METaIlpeIMETHbIE pe3yJabTaThl 3a BeCh IEpPHOJA OOYyUeHHs Ha YPOBHE CpEIHEro oOIIero
00pa3oBaHus, a TAKXKE MPEAMETHBIC TOCTHKEHHUSI 00yYaroIIerocs 3a KaKabli roJl 00y4eHusl.

IHosicHuTeIbHASA 3alIUCKA.

[IporpamMma mo ¢u3uke Ha YpOBHE cpenHero oodmiero obOpa3zoBaHHs pa3paboTaHa Ha
OCHOBE IOJIOXKEHHI M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pazoBaTENbHOMN
nporpammel, npenactaBieHHbix B GI'OC COO, a takke ¢ ydu€rom deaepanbHOil paboueit
nporpaMmbel BocnuTanuss v KoHuenmuu mnpenoaaBanus ydeOHoro mpenmera «Pusuka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauuy, peajnus3yoUMX OCHOBHBIE
00pa3oBaTeIbHbIE IPOTrPAMMBI.

[Iporpamma 1o (¢u3mke ompexnensier 00sA3aTENBHOE MPEIMETHOE COJEpIKAHME,
YCTAaHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCTh M3YyYCHHS TEM M Pa3JesioB Y4eOHOTo
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€d, JIOTUKUA Y4eOHOTO
npolecca, BO3PAaCTHBIX ocoOeHHocTe oOywaromuxcd. [Iporpamma mno Qusuke gaér
IpeJCTaBIeHNUEe O LENIX, COAEpKAaHUM, OOIIeH cTpaTernu OoO0y4eHHUs, BOCIMTAHUS U Pa3BUTHUSL
o0yyaromuxcs cpecTBaMu yueOHoro npeamera «Pu3nka» Ha yriayOIEHHOM ypOBHE.

Nzyuenne kypca ¢u3uku yriiyOJIEHHOTO YpOBHS MO3BOJSIET pealin3oBaTh 3a]laud
npoecCHOHANBbHOM OpPHEHTAllMU, HApaBJICHO Ha CO3JaHHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
UHTEJJIEKTYaJIbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM O0y4arolMMCs, KOTOpbIE
HEOOXOIUMBl JUIsl TMPOJOJDKEHUS oOpa3oBaHMs B OpraHM3alusaX MpodeccHnoHaTbHOIO
00pa3oBaHMs MO PA3NUYHBIM (PU3UKO-TEXHUUECKUM U MH)KEHEPHBIM CHEIIMAIbHOCTSIM.

B nporpamme no ¢usuke omnpeaensroTcs IUIAHUPYEMbIE pe3ysIbTaThl OCBOEHHs Kypca
¢u3uKu Ha YpOBHE CpeJHero o0Imero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHbIE,
npeaMeTHele (Ha yriayOonéHHoM ypoBHe). HayuHo-MeTon00rn4eckoil OCHOBOM At pa3paboTKu
TpeOOBaHUN K JMYHOCTHBIM, METalpeIMETHbIM U MPEIMETHBIM pe3ylbTaTaM OOy4aroIluXcs,
OCBOUMBILIUX Tporpammy 1o (usmnke Ha ypoBHE CpeaHero oouero oopa3oBaHus Ha yriIyOJIE€HHOM
YpPOBHE, SIBISIETCA CUCTEMHO-ESITEIbHOCTHBIN MOAXO/.

Ilpozpamma no pusuxe exnrouaem:

- IUTAaHUpYEMbIe Pe3yJbTaThl OCBOEHHS Kypca (U3HKU Ha YriyOJE€HHOM YpPOBHE, B TOM
qucIIe MPEeIMETHBIE Pe3yIbTaThl O ToAaM 00yUYeHHUS;

- coJiepkaHue yuyeOHoro npeamera «Pu3ukay» 1Mo rojgam o0yueHus.

[Iporpamma 1o (u3HMKE NPEOCTaBISET BO3MOXKHOCTH JJISl pPEANH3aLUU  Pa3TUUYHbIX
METOAMYECKHX TMOAXOJ0B K MpPENoJaBaHui0 (pU3MKM Ha yriayOonE€HHOM YpOBHE NpPHU YCIOBUHU
COXpaHEHHUs 00s13aTeNIbHOM YacTH coiepKaHUsI Kypca.

Ou3uka Kak Hayka o HauOoyiee OOLIMX 3aKOHAX MPHUPOAbI, BBICTyNass B KauecTBE
yueOHOro mpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIN BKJIaJ B CHCTEMYy 3HaHUH 00
okpyxkarmiem wmupe. LIKombHBIH Kypc (QU3HKH — CHUCTEMOOOPa3yIOUIUWH JIsI €CTECTBEHHO-



HAyYHBIX y4EOHBIX IMPEIMETOB, IMOCKOJIbKY (PU3MUECKHe 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U
SBIICHUH, W3y4yaeMbIX XHMHEU, Owoiorueit, Qusuueckoir reorpadueii W aCTPOHOMHUEH.
Hcnonb30Banue U aKTUBHOE NMPUMEHEHHE (PU3UUECKUX 3HAHUNA OMPEIENTHIO XapakTep U OypHoe
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTUH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA,
MOJTyYEHHUsI HOBBIX MaTEpHAJIOB C 3aJJaHHBIMH CBOMCTBaMU. M3yyeHne Gpu3nKu BHOCUT OCHOBHOM
BKJIaJ B (OpMHUpPOBAaHHE €CTECTBEHHO-HAy4yHOM KapTUHbI Mupa oOyuaromerocs, B
dbopMupoBaHHUE YMEHUI IPUMEHSATh HAYYHBIH METO]I IO3HAHUS NP BHIOIHEHUH UMH y4EOHBIX
HUCCIIEIOBAHUMN.

B ocHOBY kypca ¢pu3uku Ha ypoOBHE CpellHEro o0IIero oopa3oBaHusl MOJIOKEH psJ UIeH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoea yenocmnocmu. B COOTBETCTBUM C HEN KypPC SIBJISETCS JIOTUYECKU 3aBEPILIEHHBIM,
OH COJICPXKHT MaTepHall U3 BCEX pa3esioB (PU3HMKH, BKIIOYAET KaK BOIPOCH KIIACCHYECKOH, TaK U
COBPEMEHHOU (DU3UKH.

Hoesn zenepanuzauuu. B COOTBETCTBUU C HEWl Marepual Kypca (QU3UKH OObETUHEH
BOKpYT (u3uueckux Teopuil. Bemymmm B kypce siBisieTcss (GOpMUpPOBAHHME MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEpUHU, BEIIECTBE U TOJIE.

Hoea  cymanumapuszayuu. Peanuzauuss uaed  OpeanosnaraeT  MCIOJIb30BaHHE
TYMaHUTAPHOTO TOTEHIHMaNa (PU3MUECKOW HAyKH, OCMBICICHHE CBS3M DPa3BUTHA (HU3MKH C
pa3BUTHEM OOIIECTBA, a TAK)KE C MHUPOBO33PEHUYECKHMMH, HPABCTBEHHBIMU U HKOJIOTMUYECKUMU
npodiieMaMu.

Hoess npuxnaonou nanpaenennocmu. Kypc Gusuku  yriayOnE€HHOTO — ypPOBHSI
MpeJoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHHYECKHUX M TEXHOJIOTMUYECKUX MPHIIOKEHUN
U3yYEHHBIX TeOpuil U 3aKoHOB. IIpu 3TOM paccMaTpuBarOTCs HAa YPOBHE OOIIUX MpEeACTaBICHUI
U COBPEMEHHbIE TEXHUUYECKHE YCTPONCTBA, M TEXHOJIOTUH.

Hoea 3konocuszayuu peanusyercs TMOCPEICTBOM BBEIEHHUS DIIEMEHTOB COJEp)KaHU,
HNOCBALIEHHBIX 3KOJIOIMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a TakKe 00CYKIeHHsI Mpo0IeM palliOHAIBLHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTMYECKOI 0€30I1acHOCTH.

OcBoeHUE conep)KaHMs MporpamMMmbl MO (PU3MKE CTPOUTCS Ha NMPUHIMUIAX CHUCTEMHO-
JeSATeNIbHOCTHOrO Tmonaxona. /Jlns ¢usukm peanuzanus 3THX HOPUHLOUIOB Oasupyercs Ha
UCITOJIb30BAaHUU CaMOCTOSTEIbHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JEeWCTBYOLIEro (akropa
yuyebHoro nmpouecca. Jlng yriyOia€HHOrO ypOBHS — 3TO CHCTEMa CaMOCTOSATENBHOTO
YUYEHHUYECKOT0 3KCIIEPUMEHTa, BKJIIOYAIONIET0 (DPOHTANbHbIE YYEHHYECKHE OINbITHl MpHU
U3y4eHHUH HOBOIO MaTepualna, JlabopaTopHble paboThl U paboThl mpakTukyma. Ilpu sTom
BO3MOJXKHBI JIBa crioco0a peanu3anui GU3ndeckoro npakTukyma. B mepBom ciiydae mpakTUKyM
npoBoauTcs nu6o B koHue 10 u 11 kiaccoB, 1ubO mocie mepBoro U BTOPOro MOJIYroJuil B
KaKJIOM U3 3THUX KJIaccoB. BTopoii cmocod — 7To mHTEerpanusi paboT MpakKTHKyMa B CHCTEMY
71ab0paTOpHBIX pabOT, KOTOPbIE MPOBOASATCS B Mpolecce u3ydeHus paszaena (temsl). [Ipu aTom
1o paboTaMH NMPaKTUKyMa MOHUMAETCs CaMOCTOATENbHOE HCCIeI0OBaHUE, KOTOPOE TPOBOJUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAA €3 MOIAaroBoi HHCTPYKIIUH.

B mporpamme o ¢gusmnke cucteMa yueHH4eCKOro 3KCIepuMeHTa, 1a00paTOpHbIX padoT U
NpPaKTUKyMa MPe/ICTaBlIeHa €IMHBIM IepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJOB YUYEHUUECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU 00pa30oBaTeNbHOrO Ipolecca MCXOAs W3
OCOOEHHOCTEH TMOYpOYHOTO IUIAHWPOBAHUS M OCHaIeHWs kaOuHeta Qusuku. Ilpu sTOM
ofOecrieunBaeTcs OBJaJleHHE OOYYaIOIUMUCS YMEHUSIMH IPOBOJUTH MpPSMbIE U KOCBEHHBIE
U3MEpPEHUs], UCCIEIOBAHUS 3aBHUCUMOCTEH (M3UYECKUX BEIMYMH U TOCTAHOBKY OIBITOB IO



MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bosbioe BHUMaHKE yAENSETCSA PEIICHUIO PAacCUETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu aTom
JUI PacYETHBIX 3a/1a4 NPUOPUTETOM SABISIOTCS 33Jaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
($u3nUecKoil MOJENbI0, MO3BOJISIONINE TPUMEHITh U3yYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, TaKk U MHTErpUpysl MPUMEHEHHE 3HAaHUU W3 pa3HbIX pasnenoB. s
KaueCTBEHHBIX 3aJjad IMPUOPUTETOM SABIAIOTCS 3aJaHHsl Ha OObsICHEHHE/TpeAcKa3aHue
npoTeKkanus (U3NYECKUX SBJICHUN U MPOLECCOB B OKpYXKAOIIEH KU3HH, TpeOyrolirue BriOopa
buznyecKoil MoAeNnu AJisi CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TtpeboBanusmu PI'OC COO k MarepuaabHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4eOHOTo mporecca Kype (u3uku yriayOl€HHOTO ypOBHS Ha yYpOBHE CPEIHETrO
o0miero o0Opa3oBaHHs JTOJDKEH HM3ydaThCsS B YCIOBUSIX IMPEAMETHOTO KaOmHera. B kaOunere
($U3UKN T0JKHO OBITH HEOOXO0AUMOE JIA00PATOPHOE 0OOPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B IIporpaMMe 1o (u3MKe YYEHHUUECKUX OINbITOB, JAOOPATOPHBIX padOT M padOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYyI0BaHUE.

JlemoHCcTpalinoHHOE 000pyAoBaHHEe (OPMHUPYETCS B COOTBETCTBMM C MPUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHEeYMBAET MOCTAHOBKY MEPEUYHCICHHBIX B MpOrpamMMme Mo
bu3MKe KIIOYEBBIX JIEMOHCTpAIMil IS HMCCIEAOBAHUS M3y4aeMbIX SBJICHHH U MPOIIECCOB,
IMIIUPUYECKUX U PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JIaGoparopHoe 00OpyIOBaHUE Ui YYCHHYECKHX MPAKTHYECKUX paboT (hopmMHUpyeTrcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIEYMBAETCS B PacyEére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI JIaOOpaTOPHOro OOOpYIOBaHHUS JOJDKHBI OBITH
MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BAHUM AQHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OcHogHbIMU yenamu uzyuenus Qu3uku 6 00uiem 00pa3o6anun A6AAIOMCA:

- (¢dopMHpOBaHHME MHTEpeca U CTPEMJICHHS OOYYaloUMXCsd K HAydYHOMY H3yUYEHMIO
HOPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

- pa3BUTHE TIPEACTABICHUWH O HAyYHOM METOJe TO3HaHWS U (opMUpOBaHHE
HCCIIEIOBATEIHCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

- popMHpOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3yiabTaTa M3yudeHHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

- popMHpOBaHUE YMEHUI OOBSICHATH SBJICHUS C UCIOIb30BaHUEM (PU3NYECKUX 3HAHUH U
HAaYYHBIX JI0Ka3aTeJIbCTB;

- (popMHpOBaHUE TPEACTABICHUN O POJU (PUBMKU JUISL Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

- pa3BUTHE TMpEACTaBIEHUN O BO3MOXKHBIX cdepax Oyaymeil npodeccruoHaIbHON
NEeSITETbHOCTH, CBSI3aHHBIX C (DU3UKOM, IMOATOTOBKA K JaNbHEHIIeMy OOYyYeHHIO B OJTOM
HaIlpaBJICHUH.

Jocmusicenue ymux yeneii obecneuusaemcs peuieHuem ciedyioumux 3a0au é npoyecce
uzyuenusa Kypca (pu3uku Ha yposne cpeonezo oouieco oopazoeanus:

- npuoOpeTeHre cCUcTeMbl 3HaHUN 00 O0IUX (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOUAsT MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, SJEKTPOJANHAMUKY, KBAHTOBYIO (DH3UKY
U 3JIEMEHTBI acTPO(U3HKH;

- (opmupoBaHNe yMEHHWH TPUMEHATH TEOPETHUECKUE 3HAHUSA JJISI OOBICHEHHS
buznyecKux SIBICHUN B MPUPOAE U ISl MPUHATUS MPAKTHUECKUX DPELICHUH B MOBCETHEBHOM
KHU3HU;

- OCBOEHHE CIIOCOOOB pEIICHUs Pa3IWYHBIX 3aJad C SBHO 3aJaHHON (Qu3nvecKon



MOJIeIbIO, 3a/ay, MOJPa3yMEBAIOIIUX CaMOCTOSTENbHOE co3JaHue (U3HUECKON MOoJeny,
COOTBETCTBYIOILIEH YCIOBHUAM 3ajjau, B TOM YHCIIE 337a4 HH)XEHEPHOT'O XapaKTepa;

- TIOHMMaHWEe (PU3UYECKNX OCHOB W IPHUHIIMIIOB JEHCTBUS TEXHHUYECKHUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOIECCOB, UX BIMSAHUS Ha OKPYKAIOIIYIO CPEY;

- OBJIQJICHHE METOJaMH CaMOCTOSATEIHHOTO IIAHHPOBAHUS M MPOBEICHUS (U3HUSCKUX
SKCIIEPUMEHTOB, aHaJIW3a M HWHTEpIpeTanuu HH(OpMaluU, ONpeAeNeHUusl JAOCTOBEPHOCTU
MOJIyYEHHOTO PEe3yJIbTaTa;

- CO3JIaHUE YCJIOBHM JJIsl Pa3BUTHUS YMEHUU MPOEKTHO-UCCIIEN0BATEIHCKON, TBOPUECKON
JeSITEIIbHOCTH;

- pa3BuTHEe uHTepeca K cdepam MNpohecCHOHAIBHOW JesITeIbHOCTH, CBS3aHHOW C
(U3UKOIA.

OO1m1ee yrcIo YacoB, PEKOMEHJOBAHHBIX JIUIsl U3y4eHUs! GU3UKHU (YriyOJIeHHBIA YPOBEHB)
— 340 4gacos: B 10 xnacce — 170 gacoB (5 yacoB B Heneno), B 11 kitacce — 170 yacoB (5 yacoB B
HEJIEII0).

[Ipennaraemelii B mporpamme mo (Qu3uKe MepeueHb JabOpaTOPHBIX U MPAKTUYECKHX
paboT SABISETCS PEKOMEIOBAaHHBIM, YUUTENb JIEJIaeT BHIOOP MPOBEACHUS J1a00paTOPHBIX paboT U
OTIBITOB C YUETOM UHIUBUAYATBHBIX 0COOCHHOCTEN 00y4arOIInXCsl.

B nporpamme no ¢usuke Kaxaoro kjiacca Mpeajaraercs pe3epB BpeMEHH, OTBOAUMBIN
Ha BapUaTUBHYIO 4YacTh NPOrPaMMbI, COJEpXKaHUWE KOTOpoW (HOpPMHUPYETCS y4aCTHUKAMU
oOpa3oBatensHOTO Mporecca. Jlrobast pabouas mporpaMma JI0JKHA MOTHOCTHIO BKIIIOYATH B CE0s
CoJIepKaHue JJAHHOU TporpamMMbl 1o (pu3uKe.

Conep:xanue 00yuyenus B 10 knacce.

Pazoen 1. Hayunotii Memoo no3nanus npupoobl.

Oduzuka — ¢yHIaMeHTalbHasg Hayka o mpupoje. HaydHblil MeTO/ MO3HAHUS U METOJbI
UCCle0oBaHus PU3NIECKUX SIBICHUM.

DKCIepUMEHT U TEOPHS B MpoIlecce MO3HaHus Npuposl. HabmroneHne u SKCrepuMeHT B
¢du3uke.

CrniocoObl u3MepeHus: (pU3NUEeCKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE N3MEPUTEIbHbBIE
puOOPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu n3mMepeHuit pU3NYECKUX BETUUYHH (a0COIIOTHASI U OTHOCUTEIbHAS).

MonenupoBanue QU3NYECKUX SBICHUHN U MPOILIECCOB (MaTepHalbHas TOYKa, aOCOIIOTHO
TBEPIOE TEIO0, HIeanbHasl )KUIKOCTh, HICATbHBIN Ta3, TOUCUHBIH 3apan). [ unoreza. ®uznueckuit
3aKOH, TPaHULIBI €ro NpuMeHUMOoCTH. Dusndeckas Teopusl.

Ponmp u mecto ¢usuku B (GOpMHPOBAHUU COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B
MPAKTUYECKOHN JeSITEeIbHOCTH JIIOIEH.

Y4eHnueckuit IKCEPUMEHT, JIabopaTOpHbIE pabOThI, MPAKTUKYM.

N3mepenne cuiibl TOKa W HANPSDKEHWs] B IIEMH TIOCTOSHHOTO TOKAa TPH TTOMOIIHN
aHAJIOTOBBIX U MU(PPOBBIX U3MEPHUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ U(poBoit maboparopueii mo ¢usuke. [Ipumepsl uzMepeHus GUINIECKUX
BEJIMYUH IIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Paszoen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe aBWKeHHE. OTHOCHTENBHOCTh MEXAaHWYECKOro JBWXkeHus. Cucrema
OTCYETA.

[Ipsimas 1 oOpaTHas 3aa4n MEXaHUKH.

Panuyc-BekTop MarepualibHOM TOYKH, €ro NpPOEKLIUHW Ha OCH CHUCTEMBl KOOpPIUHAT.



TpaekTopus.

Ilepemenienue, ckopocTb (CpelHsis CKOPOCTb, MTHOBEHHAas CKOPOCTb) U YCKOpPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCU CHCTeMbl koopAuHaT. CloKeHHe NEepeMEeIIeHU 1
CJIO’KEHHE CKOPOCTEM.

PaBHomMepHOE W  pPaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBUKEHUE. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTepHaIbHON TOYKU OT BPEMEHU U UX TPpaUKH.

CBobogHOe maseHue. YCKopeHHe CBOOOHOro majaeHus. J[BukeHue tena, OpOIIEHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHUSI MaTEPUAIbHOU TOUKH
OT BpEMEHH U UX TpapuKu.

KpuBonuneiinoe nuxenue. J[BUKEHHE MaTEPUATIBHOM TOUYKU MO OKPYKHOCTH. YTJIOBas
U JuHelHas ckopocTh. Ilepuon m wacrora obpamenus. LleHTpocTpemuTenbHoe (HOpMaIbHOE),
KacaTesbHOE (TaHM€HIIMAJIBHOE) U TIOJTHOE YCKOPEHUE MaTepUaIbHON TOUKHU.

TexHuueckue YCTPOMCTBA M TEXHOJOTHMYECKHME TPOLIECCHI: CIHUIOMETD, JIBUKEHUE
CHApSJIOB, LICTIHbIE, IIeCTepEHYATHIC U PEMEHHBIE Nepe1ay, CKOPOCTHBIE JTU(THI.

JlemoHcTpanuu.

Mopenb cucteMbl OTCUETA, WILTFOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKECHUS.

CrocoObl UCCIIENOBAaHUS IBUKECHUN.

NnnrocTpanus npeneabHoro nepexoja 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3oBanue NBUKEHHUI C UCTIOIB30BAHUEM MEXAaHH3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habnronenue nBmxeHus Tena, OpOmEHHOT0 MO YTIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpanenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

IIpeoOpa3oBaHue yriaoBoil CKOPOCTH B PEIyKTOpE.

CpaBHeHME yTel, TPAEKTOPHI, CKOPOCTEN JBUKEHUS OJHOIO M TOTO K€ Tela B Pa3HbIX
CHUCTeMax OTCUETA.

Y4eHnuecKuil IKCIEPUMEHT, J1a0opaTOpHbIE pa0OThI, MPAKTUKYM.

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIENIbIO ONPEAEIEHNUS MTHOBEHHOM CKOPOCTH.

N3mepenne yckopeHus NOpU OPSIMOJIMHEWHOM PABHOYCKOPEHHOM JIBUOKEHHUH IO
HAKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU ITPU PAaBHOYCKOPEHHOM JIBUKEHHH.

N3mepenue yckopeHUss CBOOOAHOTO majaeHusi (PEKOMEHIOBAHO HCIIOJIIb30BAHHE
1 poBoH TabopaTOpUN).

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOpU30HTaNbHO. [IpoBepka runoressl 0 mpsiMoi
MPONOPLIMOHATBHOM 3aBUCUMOCTH MEXIY NAJIIbHOCTBIO MOJIETAa U HAYAJIIbHOM CKOPOCTBIO TEJa.

N3yuenne nBukeHns Teaa N0 OKPYKHOCTH € TOCTOSTHHOW IT0 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH TepHOAa OOpalleHHs KOHHYECKOro MasTHUKAa OT €ro
apamMeTpPOB.

Tema 2. /lunamuxa.

Ilepebit  3akoH  Hberorona.  MuHepumanbHble  cucteMbl  orcuéra.  IIpuHinun
oTHocuTenbHOCTH ["anunes. HemHepuuaibHble CUCTEMBI OTCUYETA (ONIpEACTIEHUE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uiuuu cui.

Bropoii 3akoH HeroTOHa 111 MaTepuaibHOM TOUKH.

Tpernii 3akoH HprOTOHA [U1s1 MaTeprUaIbHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHHUSA. DKBUBAICHTHOCTh TPABUTALIMIOHHON M THEPTHON MAaCCHI.

Cuna T1spKecTH. 3aBUCHMOCTb YCKOPEHHSI CBOOOIHOTO TMaJeHHs OT BBICOTHI Ha
MOBEPXHOCTHIO IUJIAHETHl U OT Treorpaduyeckoil mupoThl. J[BrykeHHe HEOECHBIX TEl U HUX



cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBUXKyIIErocst ¢ yCKOpEHUEM.

Cuna tpenusi. Cyxoe tpenue. Cuia TpeHHUS] CKOJBXKEHUS W CHJIa TPEHUS IOKOS.
Koadduiment tpenuns. Cuiia CONMPOTUBICHUS MPHU JBHKCHUU Tella B JKUIKOCTH WU Trase, e&
3aBUCUMOCTD OT CKOPOCTH OTHOCUTEIBHOTO JABUKECHUS.

Hasnenue. 'uapocraruueckoe aapiaenue. Cuia Apxumena.

TexHuyeckue ycTpOWCTBa M TEXHOJOTHYECKHE IPOLECCHl: MOJIIINITHUKY, JBHKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

JleMoHcTpanum.

HaGumtoienne ABYKEHUS TNl B MHEPIHAIBHBIX M HEMHEPIIHAIBHBIX CHCTEMaX OTCYETA.

[IpuHIUII OTHOCUTEIIBHOCTH.

Kauenne nByX HMIMHIPOB WJIM IIAPOB PAa3HOM MAacCChl C OJAMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPITUAIBHOM CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOJCHCTBYIOLIEH MPHJIOKEHHBIX K TEIy CHUJ C MPOU3BEACHHEM MAacChl
TeJa Ha €r0 YCKOPEHHE B MHEPIMAIBLHOM CUCTEME OTCUETA.

PaBeHCTBO cuil, BOSHUKAIOLIUX B Pe3yabTaTe B3aUMOJICHCTBUS Tell.

N3mepenune macce 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec tena mpu yckopeHHOM NoIbEME U TIAJICHUH.

[{eHTpOoOEIKHBIC MEXaHU3MBI.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

Y4eHnuecKui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, MPAKTUKYM.

N3mepenue paBHOACHCTBYIOIIEH CUJI TPU ABMKEHUU OpycKa MO HAKJIOHHOM MIIOCKOCTH.

[IpoBepka THMOTE3bI O HE3aBHUCHUMOCTH BpPEMEHHU MABIXKEHHA Opycka MO HaKJIOHHON
MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €0 MACCHI.

HccnegoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B MPYXUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3yuenne NBWXXEHHUS CHUCTEMBI TeJ, CBSI3aHHBIX HUTBHIO, TIEPEKUHYTOW Uepe3 JIETKHUil
0JI0K.

N3mepenne kordduiimenta TpeHUs M0 BETUYNHE YriIoBOoro KodhuiimeHTa 3aBUCUMOCTH
Fip(N).

UccnenoBanme pABukeHHs Opycka MO HAKJIOHHOH IIJIOCKOCTH C TEPEMEHHBIM
K02 (HUIIMEHTOM TPEHHUSL.

N3yuenue aBuxkeHUs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AGcomoTHO TBEpAOE Temo. [locTymarensHoe 1 BpamaTeIbHOe IBMKEHNE TBEPIOTO Tea.
MoOMEHT CHJIBI OTHOCUTENHHO OCH BpamieHus. [lmedo cumbl. CrokeHHe CHJl, MPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBust paBHOBECHUsI TBEPAOTO Tea.

YcToliunBoe, HeyCTOUNBOE, O€3pa3TUIHOE paBHOBECHE.

TexHu4eckue yCTpoOHCTBA M TEXHOJOTMYECKHUE MPOLECCHl: KPOHIITEHH, CTPOUTEIbHBIN
KpaH, peméTryaTbie KOHCTPYKIIMH.

JleMoHcTpanum.

VYcnoBus paBHOBECHS.

Bunsl paBHOBecHs.

Y4eHnueckuit IKCEPUMEHT, JIaOopaTOpHbIE pabOThI, MPAKTUKYM.



HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonvl cCOXpaHeHUsn 6 MeXAHUKe.

NMnynsc MarepuaabHOM TOYKH, CUCTEMBI MaTepUalbHBIX TOYEK. LIEHTp Macc cucCTeMBI
MaTepHalbHbIX TOUeK. Teopema 0 JBUKEHNH LIEHTpa Macc.

NMiynbc cuiibl 1 ”3BMEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT uMIynbca MaTepualbHOM TOYKHM. IIpencraBiieHME O COXpaHEHMM MOMEHTA
HMMITYJIbCA B UEHTPAJIbHBIX MOJISIX.

Pabora cuibl Ha MajaOM M Ha KOHEYHOM mepemerneHuu. I'paduueckoe mpeacraBieHue
paboTHI CHUJIBI.

MoIHOCTE CHIIBI.

Kunernueckas aHeprusi MarepuaibHOil Touku. Teopema 00 M3MEHEHUM KHWHETHYECKON
SHEPIUU MaTepUaIbHON TOUKH.

[loTenuumaneHble U HENOTEHIMANIbHBIE cUibl. [loTeHunanbHas sueprus. IlorennuanbHas
SHEPTUs ynpyro neGopMHpOBaHHOW NpYKUHBI. [loTeHIManbHas SHEPrus Tela B OJHOPOTHOM
rpaBUTAMOHHOM IToJie. IloTeHnnanbHas SHepryus Tena B TPaBUTALIMOHHOM I10JI€ OJAHOPOJHOIO
niapa (BHyTpH U BHe 11apa). Bropast kocMuueckas CKopocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBs13p pabOTHl HENOTEHUUANBHBIX CUJI C U3MEHEHHUEM MEXAHUYECKOW SHEPTrUU CHUCTEMBbI
TeJ. 3aKOH COXPAaHEHMSI MEXaHUYECKOU SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHuenue bepHynnu nns uaealbHOW KMAKOCTH KakK CIEICTBHE 3aKOHA COXPAHEHMS
MEXaHUYECKON IHEPTUH.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: IBUKEHHUE DPAKET, BOAOMET,
KONEp, NPYKUHHBIN MUCTOJIET, TUPOCKOT, (PUT'YpHOE KaTaHUE Ha KOHbKAaX.

JleMoHcTpanum.

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE ABIKEHUE.

N3mepenne MOLHOCTH CUIIBL.

V3MeHeHMe sHepruu Tejia MpyU COBEPILIEHUH PadOTHI.

B3anmubIe npeBpalieHUs] KUHETUYECKOW U MOTEHLMAIBHOM 3HEPTUM NPU JECUCTBUU HA
TEJIO CUJIBbI TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepTUH IPU CBOOOTHOM TaJICHUH.

Y4eHnueckuit IKCEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

N3mepenne nmnyibsca Teaa o TOpMO3HOMY ITYTH.

N3mepenue cuiel TATH, CKOPOCTU MOJIENH 3IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TATH.

CpaBHEeHME U3MEHEHUS UMITYJIbCA Tela C UMITYJIBCOM CHIIBIL.

HccnenoBanue coxpaHeHUs: UMITYJIbCa MPU YIPYTOM B3aUMOJIEHCTBHH.

N3mepenne KNHETUYECKON SHEPTUH Tejla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE H3MEHEHHS TOTEHITMAILHOM SHEPTUU NPYKUHBI C pabOTOM CHUIIBI TPEHUS.

Onpenenenre pabOThI CHIIbI TPEHUS NP JABMXKEHUU TeJla TI0 HAaKJIOHHOM MIIOCKOCTH.

Pazoen 3. Monexynapnaa gpusuka u mepmoounamuxa.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MEopUU.
OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIsIpHO-KnHeTH4eckoir Teopun (MKT), ux ombITHOE



obocunoBanue. Juddys3usa. bpoyHoBckoe nBmwkeHHe. XapakTep ABWIKEHUS M B3aUMOJCHCTBUS
yacTull BemecTBa. Moienu cTpoeHus Ia30B, )KUIKOCTEN U TBEPABIX TEl1 U 00bSICHEHNUE CBOWCTB
BEILIECTBA HA OCHOBE A3TUX Mojened. Macca u pasmepbl Mmoiiekyn (atomoB). KomuuecTBo
BemectBa. [locTtostHaas ABoraapo.

TemnoBoe paBHoBecue. Temmeparypa u crocoOwl e€ m3mepenus. lllkana Temmepatyp
Lenbcus.

Mopenp uI€anbHOTO Ta3a B MOJIEKYJIIPHO-KMHETHUYECKOW TEOPHM: YacCTULBl Ta3a
JBUKYTCSI XAOTUYECKU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHBl. YpaBHeHHe MenpeneeBa—Kaneiipona. AOcoimtoTHas Temmeparypa
(wkana temneparyp KeneBuna). 3akon JlanmproHa. M3omponecchl B HIeallbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEcCoB: U30TEpMa,
u30Xxopa, uzodapa.

CBsi3p MEXJy JaBICHUEM U CpeAHEH KHHETUYECKOW OHHEprueil MocTynaTesIbHOTO
TEIUIOBOTO JBMIKEHHUS MOJIEKYNI HJAealbHOro Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH HIeaTbHOTO ra3a).

Csi3p  aOCONIOTHOM  TeMmIlepaTypbl TEPMOJMHAMUYECKOM CHUCTEMBI CO CpeaHei
KMHETHUYECKOM dHEprueil NoCcTynaTeIbHOrO TEMIOBOTO ABUKEHUS €€ YaCTHII.

TexHuueckue YCTpONCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: TEPMOMETpP, OapomeTp,
[I0JIyY€HUE HAHOMATEPUaJIOB.

JleMoHcTpauum.

Monenu 1BUKEHUS 4aCTUL BEIIECTBA.

Monens OpOyHOBCKOTO JTBUKECHHUSI.

Buneoponuk ¢ 3anuchio peaqbHOro OpOyHOBCKOTO IBH)KEHUSI.

Juddy3us xuakocteit.

Mogens onbira IlITepHa.

[IputspxkeHne MOJIEKYIL.

Monenu KpUCTaNINYECKUX PEIIETOK.

Habntonienue u vccnenoBanue N30MpOIECCOB.

Y4eHnueckuit IKCIEPUMEHT, JIaOOopaTOpHbIE pabOThI, MPAKTUKYM.

HccnenoBanue mnpoliecca yCTaHOBJIEHHS TEIUIOBOIO pPaBHOBECUS IPU TEIIOOOMEHe
MEXK1y TOpAYEH U XOJIOAHOU BOJOM.

W3yuenne u30TEpMHUECKOro mporecca (PeKOMEHIOBAaHO MCIIOIb30BaHUE IH(PPOBOI
nabopaTopun).

N3ydeHne n30XopHOro mporecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSHUSI.

Tema 2. Tepmoounamuka. Tennogvie mauwiunol.

Tepmomunamuueckass  (TJI)  cucrema.  3amanme  BHEIIHMX — YCJIOBHH  JJIA
TEPMOJMHAMMYECKONM cHCTeMbl. DBHemHune U BHYTpeHHHME napamerpel. Ilapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEJHUE 3HAUEHHUS BEIMYMH, ONMCHIBAIOLINX €€ COCTOSHHUE
Ha MUKPOCKOIIMYECKOM ypOBHE.

Hynesoe Hay4aJo TEPMOANHAMMUKH. CamMonpoun3BosbHast penakcanus
TEPMOJMHAMHYECKON CHCTEMBI K TETJIOBOMY PaBHOBECHIO.

Mopenp uneanbHOro raza B TEPMOJMHAMUKE — CHCTEMA YPaBHEHUW: ypaBHEHHUE
MenneneeBa—KianeiipoHa U BbIpaX€HHE JJIsI BHYTPEHHEU >HEPTrUH. Y CJIOBUS MPUMEHUMOCTH
9TOM MOJENH: HH3Kasg KOHLEHTpauus 4YacTHIl, BBICOKME TeMIleparypbl. Brlpaxenue nis



BHYTPEHHEHN HEPTUH OJHOATOMHOTO MI€aIbHOIO Irasa.

KBa3ucraTuueckue u HECTATUYECKUE POLIECCHI.

OneMeHTapHast paboTa B TepMoaWHaMHKe. Boruncienue paboTel mo rpaduky mpoiecca
Ha pV-auarpamme.

Temnonepenaua kak cnoco® HM3MEHEHMs] BHYTPEHHEW SHEPIruu TEPMOIAMHAMMUYECKOM
cucTeMsl 6e3 coBepuieHns padoTel. KOHBEKIMS, TEMIONPOBOIHOCTD, U3IIyUEHHE.

KomnuectBo Termnorel. TemnoéMKOCTh Tena. YnaenabHas M MOJSPHAas TEILUIOEMKOCTH
BelllecTBa. YpaBHeHUe Maiiepa. YenbHas TeIUIOTa CropaHus ToIluiMBa. Pacuér konudecTBa
TEIUIOTHI NpH Terutonepenayde. [lonstue o6 aguadbaTHOM mpoliecce.

IlepBbIii 3aK0oH TepMOaUHAMUKH. BHyTpeHHss sHeprus. KomudecTBo TemnoTsl U paboTa
KaK Mepbl U3MEHEHUS BHYTPEHHEN 3HEPIUH TEPMOAMHAMHUECKON CUCTEMBI.

Bropoii 3akoH TepMOIMHAMUKM JJIi PAaBHOBECHBIX IIPOLECCOB: 4YEpe3 3aJJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUMHAMHUYECKON CHUCTEMBbl NPOXOAUT €IUHCTBEHHasl ajuadara.
AOGconoTHas TeMIeparypa.

BTtopoii 3ak0H TepMOJMHAMMKY 11 HEPABHOBECHBIX IIPOLECCOB: HEBO3MOXKHO II€pPENaTh
TEIUIOTy OT Oojiee XONOJHOTO Tena K Oonee Harperomy 6e3 kommencauuu (Kmaysumyc).
Heo6paTMOCTh MPUPOIHBIX ITPOLIECCOB.

[Tpunimne!r gerictBus TermnoBbix MmamuH. KIT/I.

MaxkcumansHoe 3HaueHue KII. [ukn Kapho.

DKOJIOTM4ECKHE acTIeKThl NCIOJIb30BaHUs TEIUIOBBIX JBUraTeneil. TemnoBoe 3arpsi3HeHne
OKPYKaIOILEH CPeIbl.

TexHnyeckue yCTpONCTBa M TEXHOJOTHYECKHE MPOLIECCH: XOJOAUIbHUK, KOHIULIUOHED,
JU3ENbHBIA U KapOIOpaTOpHBIM JABHUraTeid, mapoBas TypOWHA, IOJyYeHHE CBEPXHHU3KUX
TEMIEPATYpP, YTWIN3ALKA «TEIUIOBBIX» OTXOJOB C HCIOJIb30BaHUEM TEIUIOBOTO HAcoca,
yTUIM3alus OMOOPraHUYeCKOro TOIUTUBA JUIS BEIPAOOTKHU «TEMJIOBOI» U 3JEKTPOIHEPTHH.

JleMOHCTpaLuu.

N3meHnenune TemnepaTypsl IpH a1uadaTHYeCKOM pacIMpEHUH.

Bosnymnoe orauso.

CpaBHEHHE YIEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CrniocoObl U3MEHEHNS BHYTPEHHEN SHEPIHH.

HccnenoBanue aanabaTHOro mporecca.

KoMmbproTepHble MOJENN TEIIOBBIX JBUTATEIEH.

YdeHnueckuit 3KCIIepUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM.

N3mepenne yaenbHOU TeIIOEMKOCTH.

HccnenoBanue npoiiecca OCThIBaHUS BEIIECTBA.

WccnenoBanue aquabaTHoro mporecca.

N3ydyeHne B3aMMOCBSI3U SHEPTUH MEKMOJIEKYISIPHOTO B3aHMMOJCHCTBHS U TeMIIepaTypbl
KHTIEHUS JKHIKOCTEM.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoosl.

[TapooOpa3zoBanne u KoHAeHcanus. VcmapeHue W KUMNEHHE. YjAenbHas TersoTa
napooOpa3zoBaHMUs.

HacplienHsle M HeHachllleHHble napbl. KadecTBeHHas 3aBUCHMOCTb IIJIOTHOCTH U
JaBJICHUsI HACBIIIEHHOIO Mapa OT TEeMIEepaTyphbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYPbl KAIICHUS OT JaBJICHUS B )KUIKOCTH.

BrnaxxHocTh Bo3yxa. AGCONIOTHAs M OTHOCUTEIIbHAS BIAKHOCTb.

Teépnoe Ttemo. Kpucramnmueckue wu amopdHbie Tema. AHHU30TPONHS CBOWCTB



kpuctaos. [InaBnenue u kpuctaumsanus. Y aenbHasl TeIuoTa miasiaeHus. Cyonumarus.

Hedopmaruu BEpaoro tena. Pactsokenue u cxartue. Capur. Moayns FOnra. Tlpenen
ynpyrux aedopmaruii.

TemoBoe pacumpeHue KUAKOCTe U TBEPIABIX Tel, 00bEMHOE U JIMHEWHOE PaCIIMpEHHE.
AHTapMOHU3M TEIUIOBBIX KOJIEOAHWH YaCTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUS
Tes (Ha KAYeCTBEHHOM YpPOBHE).

IIpeoOpa3oBanue sHepruu B (ha30BbIX NEPEX01ax.

VYpaBHeHHE TEIUIOBOIO OaaHca.

IToBepxHocTHOE HaTskeHUe. KoadduiueHT noBepXxHOCTHOro HaTshkeHus. KanuispHsie
ABJEHUA. /aBiIeHne o UCKPUBIEHHOM MTOBEPXHOCTHIO xkuaKkocTH. Dopmyia Jlamaca.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: JKUJIKHE KPUCTAJLIBI,
COBPEMEHHBIE MATEPUAJIBI.

JleMoHcTpauuu.

TemnoBoe pacimmpeHue.

CBolicTBa HACBIIIEHHBIX [1APOB.

Kunenne. Kunenue npu NOHMKEHHOM JaBJICHUH.

W3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnpITHI ¢ MBUIBHBIMU IJIEHKAMHU.

CmaunBaHue.

Kanunnsipueie siBneHus.

Mopenn HEHBIOTOHOBCKOM KM JIKOCTH.

CrniocoObl U3MepeHUs BIaXKHOCTH.

HccnenoBanue HarpeBaHusl U IIABJICHUS KPUCTAJIIMYECKOTO BELIECTBA.

Buner nedopmanuii.

Habmonenue maneix nedopmanuii.

YdeHnueckuit SKCIeprUMEHT, Ja00opaTOpHbIe pabOThI, TPAKTUKYM.

N3yueHne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenne yaenbHON TEeIIOTHI IIJIaBICHUS JIbJA.

N3yueHne CBOMCTB HACHIICHHBIX ITAPOB.

N3mepenue abCoOOTHOH BJIaXXHOCTH BO3/yXa U OIIEHKA MacChl IapOB B IOMELICHHUH.

N3mepenue ko3¢ puiyenta moBepXHOCTHOIO HATSKEHHUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCUMOCTH JedopMalid pe3WHOBOTO 00pas3la OT HPUIOKEHHOM K
HEMY CUJIBL.

Pazoen 4. Inekmpoounamuxa.

Tema 1. Dnexmpuueckoe noe.

OnekTpr3anus Tea U €€ NPOSIBICHUSA. DIEKTPUYECKAN 3apsia. [[Ba Buaa 3JIEKTpUYECKUX
3apAnoB. [IpOBOAHMKM, AMAIEKTPUKH M MOJYIPOBOJHUKH. DJIEMEHTAPHBIN 3SJIEKTPUUYECKUN
3apsd. 3aKOH COXpaHEHUs JIEKTPUUECKOro 3apsija.

B3aumopeiictsue 3apsan0B. Toueunsie 3apsaabl. 3akoH Kyiona.

Onexrpuueckoe nojie. Ero nelicTBue Ha 31€KTPUUECKUE 3apsbl.

Hanpsok€anocts anexkTpudeckoro mois. [IpoOGHbiit 3apsin. JIMHMM HanpsHKEHHOCTH
ANEKTPUUECKOTro NoJs1. OJHOPOAHOE IIEKTPUIECKOE MOJIE.

IToTeHIMaTBHOCTD DJIEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHIMAIOB U HAIPSDKCHHUE.
[lorennnanpHass ~ dHeprus  3apsga B DJCKTPOCTAaTHYECKOM  IIOJIE. [Torennnan
JNEKTPOCTATHYECKOTO TOJsA. CBA3b HANPSHKEHHOCTH MOJIA M PA3HOCTU IOTEHUUAIOB IS



3EKTPOCTATUYECKOTO MOJIsl (KaK OJJHOPOJIHOTO, TaK U HEOJTHOPOIHOTO).

[TpuHIMI Cynepno3ULUH SIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsina. [lome paBHOMepHO 3apspkeHHOU cdepsl. [lose paBHOMEpHO
3apsbkeHHOro 1o o0BéMy miapa. [lome paBHOMEpHO 3apsHKEHHOW OECKOHEYHOW TUIOCKOCTH.
KapruHbl TMHUN HANPS)KEHHOCTU ITUX I10JIEH U SKBUIIOTEHIIMAIBHBIX ITOBEPXHOCTEH.

[IpoBOIHMKY B 3EKTPOCTATUUECKOM I0JI€. Y CIIOBUE PABHOBECHUS 3apsI0B.

JIMDNeKTpUKM B DJIEKTpPOCTaTHYECKOM 1nosie.  [luanekTpuueckas MPOHULAEMOCTh
BEILECTBA.

Konpencarop.  DnekTpo€MKOCTh  KOHAEHCATopa.  DIJIEKTPOEMKOCTh  IIJIOCKOTO
KOH/JIEHCATOopA.

[TapamienpHOe  coeauHeHue  KoHaeHcatopoB. IlocienoBarenbHOE — COeIMHEHHUE
KOH/JIEHCAaTOPOB.

DOHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

JIBrKeHue 3apsyKeHHON YacTULIbI B OAHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue ycTpoNCTBa U TEXHOJIOTMYECKUE IPOLIECCHI: 3IEKTPOCKOM, 3JIEKTPOMETD,
ANIEKTPOCTAaTUYECKAsl 3allluTa, 3a3eMJICHHE JJCKTPONpHOOpOB, KOHAECHCATOPHI, T'€HEPATOP
Ban ne I'paada.

JleMoHcTpauuu.

YCTpOoUCTBO U IPUHIMUIT ACUCTBUS AIEKTPOMETPA.

DNEKTPUUECKOE M0JI€ 3apsyKEHHBIX IIaPUKOB.

DNEKTPUUECKOE M0JI€ IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpoctaTuueckoro reueparopa (Ban ne I'paada).

IIpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

OnexTpocTaTHuecKas 3aluTa.

YCTpoHCTBO U IEUCTBUE KOHAEHCATOPA ITOCTOSHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTD  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOIAAW ILIACTHH,
paccTOsTHUSA MEKy HUMH U TUAJIEKTPUIECKON IPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTo MOoJIsl 3apsyKEHHOT0 KOHEHCATopa.

3apsaka u pa3psKka KOHAEHCATopa 4epe3 pe3ucTop.

Y4eHnueckuit 3KCIEPUMEHT, JIaOOopaTOpHbIE pabOThI, IPAKTUKYM.

OneHka cuI B3aMMOJEICTBHS 3apsSKEHHBIX TEll.

HabmroneHue npeBpallieHus SHEPTHH 3aps’KEHHOTO KOHAECHCATOPa B SHEPIHIO U3Ty4eHUs
CBETOAMO/A.

N3ydeHne nmporekaHus TOKa B LIETH, COEpKalIel KOHIEHCAToP.

Pacnipenenienrie  pasHOCTH TOTEHUUANOB (HANpsOKEHHs]) MPU  IOCIEA0BATEIbHOM
COEIMHEHUH KOHJAEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuii mok.

Cuna Toka. [TocToSHHBIN TOK.

VYcnoBus CyleCTBOBAHMS IOCTOSTHHOIO 3JIEKTPUYECKOrO TOKa. VICTOUYHHMKM TOKa.
Hampsoxkenne U u 31C &.

3akoH OMa Uit yJacTKa LETH.

ONEeKTpUYECKOE  CONPOTHUBICHHE.  3aBHCUMOCTh  CONPOTUBIEHUS  OJHOPOJHOTO
MIPOBOJIHHKA OT €ro JUIMHBI M IUIOIIAAU IIONEPEYHOr0 CEYECHMS. YEIbHOE CONPOTUBIICHUE
BEIECTBA.

[TocnenoBarenpHOE, NapalIeNbHOE, CMEIIAHHOE COEAMHEHUE IPOBOJHUKOB. Pacuér



pa3BeTBIEHHBIX AMeKTprueckux menei. [IpaBuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akon Jxoynsi—JIenma.

MoIHOCTb 31EKTPUUYECKOr0 TOKA. TemnoBasi MOLUTHOCTD, BbIIEIsIEMast HA PE3UCTOPE.

OJIC u BHyTpeHHEEe COIPOTHBJICHHE HCTOYHMKAa TOKa. 3akoH OMa uisl MOJTHOU
(3aMKHYTOM) 3JIEKTpUUYECKON 11eni. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKO€e 3amMbIKaHuE.

KonneHcarop B ienu moCTOSTHHOTO TOKa.

TexHuueckue yCTpONCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJIBTMETD,
peocTar, CYETUHUK HIEKTPUUECKOU SHEPIHUH.

JleMoHcTpanum.

N3mepenue cuipl TOKa U HAIIPSIKEHMUSL.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa OT HANPsDKEHUS JUIsl PE3UCTOpa, JaMIlbl
HaKaJMBaHUS U CBETOAMOMA.

3aBUCUMOCTh CONPOTHUBIICHUS LMIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOMIAIU
MONEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnegoBanue 3aBUCUMOCTH CHUJIbI TOKA OT CONPOTUBJICHUS NPU IOCTOSTHHOM
HaIpsKECHUU.

[Ipsimoe m3mepenne D/]C. KopoTkoe 3aMblkaHHE rajJbBaHMYECKOTO AJIEMEHTa U OLEHKA
BHYTPEHHETO COIIPOTUBIICHHUS.

Crnioco0nl coenHeHus: UCTOYHUKOB Toka, D/IC Oarapei.

HccnenoBanue pa3HOCTH NOTEHLMAIOB MEXAY MOJIFOCAMU UCTOYHUKA TOKA OT CUJIbI TOKA
B LIEIH.

Y4eHnuecKui IKCIEPUMEHT, JIa0OpaTOpHbIE padOThI, MPAKTUKYM.

HccnenoBanue cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaeapHOro COpoTUBIEHHS IPOBOIHUKOB.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA OT HANPsHKEHUS AJI JTaMITbl HAaKaJIUBaHUS.

VBenudeHue npejena u3MepeHus amrnepMerpa (BoJIbTMETPa).

N3mepenue D/IC 1 BHYTpEHHETO CONPOTHUBIICHUS UCTOYHUKA TOKA.

UccnenoBanmne 3aBucumoctu OJIC ranbBaHMUECKOTO 3JIEMEHTAa OT BpPEMEHH MpuU
KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXAY MOJIFOCAMU UCTOUYHUKA TOKA OT CUJIBI TOKa
B LIEMIN.

HccnenoBanue 3aBUCMMOCTH NOJIE3HON MOLTHOCTH MCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunplx cpeoax.

OnexTpuueckas NPOBOAMMOCTb pPAa3jIMUYHBIX BEIIECTB. OJIEKTPOHHAsI IPOBOAMMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCHUMOCTb  COINPOTUBIEHUS  METANIOB  OT  TEeMIIepaTyphl.
CBepXIIpOBOANMOCTb.

DNeKTpUYECKH TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOJUMOCTb IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHKOBBIE TPHOOPHI.

DNEKTPUUECKUH TOK B 3JIEKTPOIUTAX. DJIEKTPOJUTHYECKAS] AUCCOLUALUSA. DIEKTPOIIU3.
3axonbl Dapanes 1Sl 2JIEKTPOIH3A.

OnexTpuueckuid TOK B raszax. CaMOCTOSTENBHBIM W HECAMOCTOATEIBHBIA pPa3psih.
PaznuuHblie TUIIBI caMOCTOATENbHOTO pa3pana. Momnus. [lnazma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: Ta30pa3psHbIE JaMIlbl,
ANEKTPOHHO-Ty4YeBasi TpyOKa, MOJYIPOBOJAHUKOBBIE NMPUOOPHI: AUOA, TPAH3UCTOP, (POTOAUOM,
CBETOJIMOJ, TallbBaHWKa, padUHUPOBAHWE MEAM, BbBIIUIABKA ATIOMUHHUS, DJIEKTPOHHAs



MUKPOCKOIIHS.

JleMoHcTpanuu.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbl 35ekTpoauza Dapazes.

HckpoBoli paspsi ¥ IpOBOAUMOCTb BO31yXa.

CpaBHeHHE IPOBOJIUMOCTH METAJIJIOB U MOJIYIIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

VY4eHnueckuit 3KCIepuMeHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM.

HaGmonenue amektposnusa.

N3mepenue 3apsaa OJHOBAJICHTHOIO MOHA.

HccenenoBanue 3aBUCMMOCTH COITPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Dusuueckuii nPAaKmuKym.

CriocoObl  u3MepeHHs (U3NYECKUX BEJIUYMH C HCHOJIb30BAHHMEM AaHAJOIOBBIX MU
IU(PPOBBIX U3MEPUTENBHBIX IPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AGCONIIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHHH  (u3nueckux BenuuuH. OlLieHKa TpaHul
IIOTPEUIHOCTEM.

[IpoBeneHne KOCBEHHBIX W3MEPEHUH, WCCICIOBAaHUN 3aBUCUMOCTEH (PU3NYCCKUX
BEJIMYMH, NIPOBEPKA IMPENJIOKEHHBIX T'MIOTE3 (BbIOOp M3 pabOT, ONMCAHHBIX B TEMAaTHUECKHUX
pazaenax «Y4eHUIEeCKUN IKCIIEPUMEHT, JTA00paTOpHBIE pabOTHI, TPAKTHKYM).

Mesicnpeomemmunie céasu.

N3zyuenue kypca ¢pusuku yriyonaéHHoro ypoBHs B 10 kiacce oCyliecTBIsETCS C yUETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

MexXnpeaMeTHbIE TMOHATHS, CBA3aHHBIE C W3YYEHHEM METOJOB HAy4YHOIO IO3HAHUS:
ABJIEHUE, Hay4yHbId (akT, rumore3a, (Qu3Myeckass BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHHE,
DKCIIEPUMEHT, MOJECIMPOBAHNE, MOJEIIb, U3MEPEHUE, IOTPEIIHOCTH U3MEPEHHM, H3MEPUTEIIbHBIC
npuOopsl, udpoBas 1adopaTopus.

Maremaruka: Pemenue cuctemsl ypaBHeHud. JluneiHas ¢yHKuuMg, mnapabona,
runepooina, ux rpaduku u cBoicTa. TpuroHomerpudeckue GyHKIUN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPBI M MX MNPOEKIUH Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonorusi: MexaHuueckoe JABWKEHHE B )KMBOHM mpupoe, 1udysus, ocMoc, TemI000MeH
KUBBIX  OPraHW3MOB, TEIUIOBOE  3arps3HEHHE  OKPYXKArolled  Cpelpl,  yTHIN3alus
OMOOpPraHNYECKOro TOIJIMBA JJISl BHIPAOOTKH «TEIIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSHKEHHE U KallWJUIIpHbIE SIBJICHUSI B IPUPOJIE, FIEKTPUUECKUE SIBJICHUS B )KUBOI MPUPOJIE.

XHAMHMS. TUCKPETHOE CTPOCHHE BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, MOoJIy4eHHe HaHOMAaTEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, )KUJIKOCTEN U
ra3oB, JKUIKHE KpHUCTAUIbl, DJJIEKTPUUECKHE CBOMCTBA METAJUIOB, D3JIEKTPOIUTHUYECKAs
JYCCOLMAINs, TajlbBAaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

I'eorpadus: B1a)xHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

TexHonorus: npeodpa3oBaHue ABMKEHUN C MCIIOJIb30BAHHUEM MEXAaHHU3MOB, YUET CyXOIo
U OKMJIKOTO TpPEHHs B TEXHUKE, CTAaTUYECKHE KOHCTPYKIMH (KPOHIITEHH, pelieT4yarsle
KOHCTPYKLIUH), UCIIOJIB30BAHNE 3aKOHOB COXPAaHEHHS MEXaHUKH B TEXHUKE (TMPOCKOII, BOJOMET
U JIpyrue), ABUraTelb BHYTPEHHErO CropaHus, napoBas TypOHWHa, OBITOBOH XOJIOJWJIBbHUK,



KOHJMIIMOHEP, TEXHOJOTMH TOJIYYEHHs] COBPEMEHHBIX MATe€puajgoB, B TOM YHCIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHuYecKas  3allluTa,  3a3€MJICHUE
AIIEKTPONPUOOPOB, ra30pa3psAHBIC JTAMITBI, TIOTYIPOBOJHHUKOBBIE TPHOOPHI, TATbBAHUKA.
Coaep:xanue o0yuenus B 11 kiacce.
Pa3zoen 4. Inekmpoounamuxa.
Tema 4. Maznummnoe nosne.

B3anMopeiicTBre MOCTOSSHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM. MarmurHoe morie.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIMIT Cynieprio3uIMA MarHUTHBIX o€, JIMHUKM MarHUTHOU
WHIYKIHUU.

MarauTtHoe 1oJie IPOBOJHUKA C TOKOM (IIPSIMOTO IIPOBOJHMKA, KAaTYyLIKH U KPYTOBOI'O
BUTKA). OnbIT Dpcrena.

Cuiia AMriepa, e€ HanpaBJIEHUE U MOJYJIb.

Cuna JlopeHna, e€ HampaBiieHHE€ U MOJIYJb. J[BKeHHE 3apsHKEHHOM YacTUIBI B
OJIHOPOJAHOM MarHuTHOM mnose. Pabora cuiel Jlopenna.

MarnuTHoe nojue B Beuectse. PeppoMarHeTUKU, apa- U 1naMarHeTUKH.

TexHuueckue yCTpOWCTBA U TEXHOJOTMYECKHE IPOLECChl: MPUMEHEHHUE MOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP, 3JIEKTpoJaBUTaTeNb SKOOW, YCKOPHUTEIU
AJIEMEHTAPHBIX YaCTHII.

JleMoHcTpauuu.

KaptuHa nuHMI WHIYKOUM MarHUTHOTO TIOJI TIOJOCOBOTO M TOJKOBOOOPAa3HOTO
MOCTOSTHHBIX MarHUTOB.

Kapruna nuHMI MarHMTHOM MHAYKUMHM TOJIS JUIMHHOTO HPSIMOTO IPOBOAHUKA U
3aMKHYTOT'0 KOJIBIIEBOTO ITPOBOJIHUKA, KATYILIKH C TOKOM.

B3aunmMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

Habntoienue 1BM>XKeHUs Ty4yKa JIEKTPOHOB B MAarHUTHOM TIOJI€.

[lpyHuMn  OeMCTBUS  ANEKTPOM3MEPHUTENBHOTO  MPUOOpa  MarHUTORJIEKTPUYECKON
CUCTEMBI.

Y4eHnueckuit 3KCIEPUMEHT, JIaOOpaTOpHbIE pabOThI, IPAKTUKYM.

HccnegoBanne MarHUTHOTO MOJISt TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

WccnenoBanue neicTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunsl Amnepa.

N3ydenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMITEpa.

Tema 5. Dnexmpomazcnumnan uHOYKYUs.

SBneHue sneKTpoMarHUTHONM MHAYKIMH. [loTok BekTopa MarHuTHOM mHAaykumu. D1C
MHIYKIUU. 3aKOH 3JeKkTpoMarHuTHOM uHAaykuumu Dapanes. BuxpeBoe snexkTpuueckoe MoJe.
Toxku dyko.

O/J1C uHAYKIIMY B IPOBOAHUKE, TBUXKYILIEMCS B OJTHOPOJTHOM MarHUTHOM I10JI€.

IIpaBuio JleHna.

NunykTtuBHOCTE. Karymka WHIYKTMBHOCTH B LENMH ITOCTOSIHHOTO TOKa. SIBieHHE
camouHaykiuu. IJ1C caMOMHAYKIIWH.

OHeprust MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.



TexHnyeckue yCcTpOHCTBA W TEXHOJOTMYECKHE IPOLECCHl: MHAYKLIMOHHAsS IIE€Yb,
COJICHOM /I, 3aIIIMTA OT 3JIEKTPU3ALMH TN IIPHU JABUKEHUU B MATHUTHOM I10J1€ 3€MJIH.

JleMoHcTpanuu.

Habnronenue siBieHUs 3J€KTPOMAarHUTHOW MHTYKITHH.

UccnenoBanune 3aBucumoctu OJIC MHAYKUHMHM OT CKOPOCTH HM3MEHEHMS MarHUTHOI'O
IIOTOKA.

[IpaBuio Jlenua.

[Tagenre MarauTa B aIIOMUHUEBOM (METHOI) TpyOe.

SIBneHne caMOMHIYKIIMH.

Hccnenosanue 3apucumoctd J/JC caMOMHAYKIIMU OT CKOPOCTU U3MEHEHUS CHIIBI TOKA B
LEMH.

YdeHn4ecKuil SKCIIEpUMEHT, 1a0opaTopHbIe pabOThl, IPAKTUKYM.

HccnenoBanue siBeHUS AIEKTPOMarHUTHOM MHIYKIIUH.

Onpenenenne MHAYKIUHA BUXPEBOIO MarHUTHOT'O MOJIA.

HccnenoBanue siBIEHNAS CAMOMHIYKLMH.

COopka MozieH 3IEeKTPOMarHuTHOI'O TeHepaTopa.

Pa3zoen 5. Konebanusa u onnoi.

Tema 1. Mexanuueckue Koiedanus.

KonebarenbHas cuctema. CBOOOAHbBIE KOJIEOAHMUS.

I'apmonnueckue  konebanus. KuHemaTmueckoe M JAMHAMUYECKOE  ONMCAHMUE.
OHepreTuyeckoe OmnucaHue (3aKOH  COXpaHEHHUsS  MEXAaHWYECKOW »Hepruu). BriBojg
JUHAMUYECKOTO  ONMCAHUS TapMOHMYECKMX KojeOaHMM M3 MX SHEpreTH4yeckoro u
KMHEMAaTU4YECKOTO OIMCAHMUS.

Ammuintyna u ¢aza xoneOanuil. CBA3b aMIUTUTYAbI KOJeOaHUN MCXOIHOM BEIWYHMHBI C
aMIUTUTYAaMHU KOJIeOaHU# e€ CKOPOCTH M YCKOPEHHSI.

Ileppon wu dactora KkonebGanmid. Ilepuon  Manmblx  CBOOOJIHBIX  KoseOaHUIH
MaTeMaTU4eCcKOro MasTHHUKA. [lepruosi cBOOOAHBIX KoJeOaHU IPY>KUHHOTO MasiTHUKA.

[lonsiTe o 3aryxaromux KoyebaHusX. BbiHyXkaeHHble KosebaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BnusiHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOM. ABTOKOJIE0aHMSI.

TexHnuyeckue ycTpoHCTBa M TEXHOJOTMUYECKHE IPOILIECChl: METPOHOM, dYachl, Kadelw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

JleMOHCTpanuu.

3anuce KojaebaTeIbHOTO ABHKEHHS.

HabntoneHne He3aBUCHMOCTH TEpHOia MANIbIX KOJICOaHUH rpy3a Ha HUTH OT aMIUTUTY/bI.

HccnenoBanue 3aTyxaronux Koje0aHUH 1 3aBUCUMOCTH Teproa CBOOOIHBIX KOJIEOaHMIT
OT COMPOTHUBIICHUS.

UccnenoBanmne koneOaHui rpy3a Ha MAacCHUBHOM NpPYXHMHE C LEIbI0 (OPMUPOBAHUS
MIPEICTABJICHHH 00 UAcaATbHON MOCIN MTPYKUHHOTO MasITHHKA.

3aKOH COXpaHEeHHUs FHEPTUH NPH KoJIeOaHUIX rpy3a Ha MPY>KUHE.

HccnenoBanue BEIHYXICHHBIX KOJI€OaHUH.

Habmonenue pe3onanca.

YdeHuueckuit SKCIIepUMEHT, 1a00opaTopHble padOoThl, MPAKTUKYM.

N3mepenne neproa cBOOOIHBIX KOJICOaHUN HUTSHOTO U IPYKUHHOTO MasTHUKOB.

W3yueHne 3aKOHOB JBM)KEHUS TeJa B X0Je KoeOaHuil Ha yIIpyroM MojBece.

W3y4yeHne nBUKECHHS HUTSHOTO MAasTHHUKA.

IIpeoOpa3oBaHue HEPrUM B IPYKUHHOM MasiTHUKE.



HccnenoBanue yObIBaHUS aMILTUTY/AbI 3aTyXalOMINX KOJICOAHUH.
UccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.
Tema 2. InexkmpomazHumnele Koedanus.

Koneb6arenbuspiii koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAHHS B HJI€ATHLHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3pb aMIUTUTYABI 3apsga KOHIEHcATopa ¢
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYE.

3aKOH COXpaHEHHUsl SJHEPTUU B UJCATILHOM KO0JIe0aTeIbHOM KOHTYpE.

3aryxaromue 3JIEeKTPOMarHUTHblE KojeOaHMs. BbIHY)XIEHHbIE 3J1€KTpPOMarHUTHBIE
Kosie0aHusl.

IlepemenHbIll TOK. MOIIHOCTh NEPEMEHHOr0 TOKa. AMIUIMTYIHOE U JEHCTBYIOLIEE
3HaYCHHUE CHJIbI TOKA U HANPSHKEHUS IPU PA3IMYHON (OpMeE 3aBHCHUMOCTH IEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHycouganbHbIi nepeMeHHbIN TOK. Pe3ucTop, KoHAeHcaTop U KaTylIKa UHAYKTUBHOCTH
B LIENIM CUHYCOUJAJIBHOTO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHc HanpsKeHui.

Wneanbublil Tpancdopmarop. IIpons3BoacTso, nepenadya u noTpedaeHue EKTPUUECKON
JHEPruu.

DKOJIOTHYECKHE PUCKHU NPU MPOM3BOACTBE MIEKTPO3HEpruu. KynpTypa MCHOIb30BaHUSA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HU.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JJIEKTPUYECKUMH 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU JJIEKTpoIiepeaay.

JleMoHcTpauum.

CB00OIHBIE JIEKTPOMArHUTHbBIE KOJeOaHMs.

3aBUCHUMOCTh YaCTOThI CBOOOJHBIX KOJI€OaHUH OT MHIYKTUBHOCTH U €MKOCTH KOHTYpA.

OcuusiorpaMMsl 3JIEKTPOMarHUTHBIX KOJleOaHuH.

I'eneparop He3aTyXaroMMX JIEKTPOMArHUTHBIX KoJeOaHH.

Mozenb 31eKTpOMarHUTHOTO TeHEpaTopa.

By aeHHbIE CHHYCOU1aIbHbIE KOJIeOaHUsI.

Pe3ucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B IIENH IEPEMEHHOI0 TOKa.

Pe3oHaHc mpu mocienoBaTeIbHOM COEIMHEHUH PE3UCTOpa, KaTYIIKH WHIYKTUBHOCTH U
KOH/JIEHCATOopA.

YCcTpolcTBO M MPUHIMIT AEHCTBHS TpaHchopMaTopa.

Monens TMHUY 3JIEKTPONIEpPEIauH.

YdeHnueckuit 3KCIIepUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM.

N3zyuenue tpanchopmaropa.

HccnenoBanue nepeMeHHOro TOKa 4epe3 MOCIIEI0BATENbHO COEUHEHHBIE KOHAEHCATOP,
KaTYyILKY U PE3UCTOP.

Habitoienne 351eKTpoMarHuTHOTO pe30HaHca.

WccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH TEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbBIE 60JIHbL.

MexaHnueckrue BOJHBI, YCJIOBUS HUX pacnpocTpaHeHus. llomepeunbie M NpoJoOibHBIE
BosIHBI. Ilepuon, ckopocTe pacnpocTpaHeHUs U AJIMHA BOJNHBI. CBONCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, peToMIIeHUe, UHTephepeHIIHs U AU(PaKIIHsL.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI.

ONEKTPOMAarHUTHBIE BOJHBI. Y CIOBHS HM3JIyYE€HHs JICKTPOMAarHUTHBIX BOJIH. B3anMHas



OpHEHTAIUs BEKTOPOB [, B, # B 2IEKTPOMATHUTHOH BOJIHE.

CBolicTBa 3JEKTPOMAarHUTHBIX BOJH: OTPaXEHHE, MPEIOMIICHHE, IOJISIpU3aLus,
uHTEephepeHIHs U AU(PaAKIIHSL.

[Ixana 37€KTPOMarHUTHHIX BOJIH. [IpuMeHEeHHE 3J1€KTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[TpyHIMIIBI paguOCBs3U U TeNeBUACHUA. Pagronokanus.

DNEKTPOMAarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnyeckue ycTpoicTBa M MPAKTHYECKOE MPUMEHEHHE: MY3BIKAJIBHBIE WHCTPYMEHTHI,
pamap, paguonpuéMHHK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meub, ynabTpa3zByKoBas
JMArHOCTHKA B TEXHUKE U MEJIULIUHE.

JleMoHcTpanuu.

OO6pa3oBaHue 1 pacrpoCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmronieecs Te10 Kak UCTOUHUK 3BYKa.

3aBUCUMOCTb JUITMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

HaGnroneHue oTpaxeHus 1 MpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Habmtonenue unrepdepeHunu 1 Juppakiind MEXaHUYECKUX BOJIH.

AKyCTHUYECKHI pE30HaHC.

CBolicTBa ynbTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenne cBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJOW M YacTOTOM
KOJICOAHUH.

HccnenoBanne CBOWCTB — 3JEKTPOMArHUTHBIX  BOJIH:  OTPAKEHHUE, IPEIOMIIEHHUE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

OOHapyxeHue HH(pPaKpacHOro 1 yJIbTpadroIeTOBOrO U3Ty4YeHHUH.

YdeHnueckuit 3KCIIepuMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM.

N3ydyeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3y4eHnne pacipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonnHeiHOE pacnpoCTpaHEHUE CBeTa B OAHOPOAHOU cpexde. Jlyu cBera. TodeuHblid
HCTOYHUK CBETA.

OtpaxeHue cBeta. 3aKOHBI OTpaxkeHHs cBeTa. IlocTpoeHne n300pakeHUN B IIIOCKOM
3epkane. Chepuueckue 3epkaia.

IIpenomnenue cBera. 3aKOHBI MpeJOMJIEHUs cBeTa. AOCONIOTHBIA IOKa3aTelslb
npesomiieHuss. OTHOCUTENBHBIN IOKa3aTenab MNpesoMieHus. IIocTOSHCTBO 4acTOTBI cBeTa M
COOTHOILIEHHUE JUIMH BOJIH IIPU MEPEXO/IE€ MOHOXPOMATUYECKOTO CBETA 4YEPE3 I'paHUIly pas3jeina
JBYX ONTUYECKUX CpE.

Xon nydeit B npusme. Jucnepcust ceera. CinoxHbIN coctaB Oenoro cBeta. LlBer.

[TonHoe BHyTpeHHEe oTpaxeHnue. [IpenenpHbIi yroil MoJIHOro BHYTPEHHETO OTPAKEHHUS.

Cobuparone U paccerBaromye JUH3bL. ToHKas auH3a. POKYyCHOE pacCTOSHUE U
ONTHYECKasi CUJIa TOHKOM JMH3bl. 3aBUCHMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM cdeprueckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOTO MOKA3aTeNs IPEIOMIICHUS.

dopmyJia TOHKOHM JUH3BL. Y BEIMUEHUE, JaBAEMOE JIMH30M.

Xox mywa, MPOLIEANIErO JIMH3Y OJ MPOU3BOJIBHBIM YIVIOM K €€ IVIaBHOW ONTHYECKOU
ocu. IlocTpoenne M300paKeHUH TOUKM M OTpe3Ka MPSMOM B COOMPAIOUIMX M PacCEMBAIOIIMX
JMH3aX U UX CUCTEMAaX.

OnTtuueckue npudopskl. Pazpemraromias cnocoOHOCTh. [1a3 Kak onTuyeckas cucTema.



[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKOM ONTHKH.
BonnoBas onrtuka. MHTepdepenuus cBera. KorepeHTHbIE WCTOYHHKH. Y CIIOBUSA

HaOJIIOZEHNUST MAKCUMYMOB M MHHMMYMOB B HMHTEP()EpPEHIMOHHON KapTUHE OT JBYX

KOT'CpCHTHBIX HCTOYHUKOB. HpI/IMepr KIaCCHUYCCKUX I/IHTep(i)epeHLII/IOHHBIX CXCM.

Hudpakmus cBera. [JudpaknuonHas pemérka. YcinoBue HAOMIOACHUS TJIaBHBIX

MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

HOJ'IHpI/I?)aI_[I/IH CBCTaA.
Texunueckue YCTpOﬁCTBa U TCEXHOJOIMYECKHUE IIPOUECCBI: OYKH, JyIa, IICPUCKOII,

(bOToannapaT, MHKPOCKOII, HpOGKHHOHHBIﬁ amnmapar, IIPOCBECTICHUC OIITHUKH, BOJIOKOHHAaA

OITHKA, TU(PPAKIUOHHAS PEHIETKA.

Jemoncmpayuu.

3aKOHbBI OTPa’KEHUs CBETA.

HccnenoBanue npenoMieHus CBETA.

Habntoienne noaHoro BHYTpEeHHEro oTpaxkeHus. MoJieiab CBeTOBO/A.

HccnenoBanme xoJa CBETOBBIX IIYYKOB dYepe3 IUIOCKOMApaJICNbHYIO IJIACTHHY U

pU3MY.

JIUH3).

HccnenoBanme cBOWCTB N300paKeHHI B TUH3aX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Habmronenne naTepdepeHnnn crera.

HaGuroieHre 1IBETOB TOHKUX TUIEHOK.

HaGmonenne nudpaknuu cBera.

N3ydenne nudpakiinoOHHON peréTKu.

Habmonenne nudpakiimoHHOTO CIIeKTpa.

Habmronenue aucnepcun cBera.

Habmronenue nonsipusanuu cBera.

[IpuMeHeHue noAsIpoOrI0B AJiA U3yUYEHUS MEXaHUUECKHUX HaIPSKEHUH.
YyeHn4yecKkuii SKCIEPUMEHT, TJaOOpaTOPHbIE pabOThI, TPAKTUKYM.
N3mepenue nokaszarens NpeaoMIIeHUs CTEKIIA.

UccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHS OT BEIECTBA (HA MIPUMEPE KUIKUX

N3mepenne poKyCHOT0 pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tonydenue n300pakeHHs B CUCTEME U3 TIOCKOTO 3epKalia U JINH3HI.

[Tonydenue n300pakeHus B CUCTEME U3 IBYX JTUH3.

KoHcTpyrpoBaHnue TenecKONMMUeCKUX CUCTEM.

Ha6mronenue qudpakumun, nHTEpGEPEHITNN U TIOJISIPU3AINH CBETA.

N3yuenune nmossipu3aiiny cBeTa, OTPAXEHHOTO OT MOBEPXHOCTH TUIICKTPHKA.
N3yuenne naTepdepeHIIny Ja3epHOTO U3TyUYEeHUS Ha IBYX MIEIAX.

Hab6mronenue qucnepcum.

Habmonenue u uccnenoBanue 1upakiinoHHOTO CIIEKTPA.

N3mepenne nuHbI CBETOBOM BOJIHBI.

[TonydeHue ciekTpa U3My4yeHUs] CBETOMO 1 TIPU TTOMOIIH TU(DPAKIIMOHHON PEIIETKY.
Pa3zoen 6. Ocnogwl cneyuanbhoii meopuu OMHOCUMETbHOCHU.

['panuubl MpUMEHMMOCTH KJIacCHYEeCKOM MexaHuku. [locTynaTel crenuaibHOM TEOpUH

OTHOCHUTCIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHONW  WHTepBas. [IpeoOpasoBanus Jlopenma. YcioBue

MMPUYUHHOCTH. OTHOCHTEIIFHOCTD OOTHOBPEMCHHOCTHU. 3aMez[neHHe BpPpEMCHHU M COKpallCHUC



JUTUHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.

CBs13b Macchbl C 3HEPTUEN U UMITYJIbCOM PEJISATUBUCTCKOM YaCTHUIIbI. DHEPTUS IOKOSI.

TexHudeckue ycTpoOMCTBa M TEXHOJIOTMYECKHE IIPOLIECCHI: CIIyTHUKOBBIE ITPUEMHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

Y4eHnueckui IKCEPUMEHT, JIabopaTOpHbIE pabOThI, MPAKTUKYM.

Omnpenenenyue UMITYJIbCa U SHEPTUU PEISATUBUCTCKUX yacTHll (o ¢oTorpadusM TpeKoB
3apsKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Pazoen 7. Keanmoeasa ¢puzuxa.

Tema 1. KopnycKkynapHuo-60110860il Oyaausm.

PaBHOBecHOE TEIUIOBOE H3NIyYCHUE (HM3Iy4eHHE aOCONIOTHO 4YEPHOrO Teia). 3aKoH
cMemenus Buna. ['unoresa [lnanka o kBaHTax.

@®oTOHBI. DHEPTU U UMITYJIbC (DOTOHA.

®oroaddexrt. Onpitel A.I'. CroneroBa. 3akonsl hoToddhdexTa. YpaBHeHue DUHIITEHHA
s potoddexra. «KpacHas rpanuia» porodrddekra.

JlaBnenue cBera (B YacTHOCTH, JaBlieHHE CBeTa Ha aOCONIIOTHO MOTJIOMIAIOIIYIO U
abCcoMIOTHO oTpaxkarollyto nmosepxHocts). OnbiThl [1.H. JIebenena.

BonnoBeie cBoiicTBa yactull. Bosnsl ae bponns. Jlnuna BosiHBL 1€ bpoiinsg u pasmepsl
o0nacTu  JoKanu3alMM  JBUWXKyleiics dactuupl. KopmyckynspHO-BOJHOBOW — Tyaiu3M.
Judpaxius 3JeKTpOHOB Ha KpUCTaJLIaX.

Crnenuduka w3mepeHnit B MuKpomupe. COOTHOIICHHSI  HEONPEneIEHHOCTEH
I'eitzenOepra.

TexHuueckue ycTpoHCTBa M TEXHOJIOTMUYECKHE MPOLECCHI: CIIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTuuK, TyHHEIBHBIA MUKPOCKOII, COJTHEUHasi 6aTtapesi, CBeTOAHOI.

JleMOHCTpanuu.

®oTo3ddeKT Ha YCTaHOBKE C IUHKOBOM MIACTHHOM.

HccnenoBanue 3akoHOB BHEITHETO poTOdPdeKTa.

HccnenoBanue 3aBUCUMOCTH CONPOTHUBIIEHHUS OJIYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroano.

Conneunas Oarapest.

Y4eHnuecKuil IKCIEPUMEHT, J1a0opaTOpHbIE pa0OThI, MPAKTUKYM.

HccnenoBanue poropesucropa.

W3mepenue nocrosiHHoM [Inanka Ha ocHOBe uccnenoBanus Gotorddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMO/ OT HANPSIKEHUS.

Tema 2. @usuka amoma.

OnbITHI 11O UCCIIEAOBAHUIO CTpOoeHus aToMa. [lnanerapuas moaens atoma Pezepdopna.

[Tocrynater bopa. M3nydyenue u norsiouieHre (GOTOHOB MPH MEPEXOJe aToMa C OJIHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel criektpoB. CEKTp ypoBHEN 3HEPTHH aTOMa BOAOPOJA.

CrioHTaHHOE M BBIHYKJEHHOE M3yueHue cera. Jlasep.

TexHnueckue ycTpoWCTBa U TEXHOJIOTMYECKHE IIPOLIECCHI: CHEKTPAJIbHBIA aHaIU3
(criekTpocKoI), Ja3ep, KBAHTOBBIH KOMITBIOTED.

JleMoHcTpanum.

Mopenb onbiTa Pezepdopra.

Hab6mronenne nuHeHYaThIX CIIEKTPOB.

YCTpolCTBO M IEMCTBHE CUETUNKA MOHU3UPYIOIIUX YaCTHII.



OrnpeneneHne JIMHBI BOJIHBI JJA3EPHOTO U3JTY4YECHHUS.

YdeHu4ecKuil SKCIIEpUMEHT, Ja0opaTopHbIe pabOThl, MIPAKTUKYM.

HaGumroienne TMHEeHYaToro CreKTpa.

HccnenoBanue ciekTpa pa3peKeHHOIO aTOMapHOT0 BOAOPOJa U U3MEPEHHUE MTOCTOSHHOM
Punbepra.

Tema 3. Duzuka amomHoz20 A0pa U INEMEHMAPHBIX YACHUY.

Hyxnonnas mozaens siapa ['eiizenbepra—Banenko. 3apsia siapa. MaccoBoe 4uCIIo sjpa.
N3otomsl.

PannoaktuBHOCTH. Anb(da-pacnan. DISKTPOHHBIN U TO3UTPOHHBIA OeTa-pacnan. ["lamma-
U3JTyYEHHUE.

3aKkOH paJMOaKTUBHOIO pacnajna. PanuoaktuBHble wu3oTOmbl B mpupone. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha >KUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macchl sipa.

SAnepusie peaknuu. Jlemenue u cuHTe3 snep. Saepubie peakTophl. [IpoGiemsr
YIOPABJISIEMOTO TEPMOSIAEPHOIO CHUHTE3a. OKOJOTMYECKHE aCHEeKThl pPa3BUTUA  SACPHOMU
SHEPIeTHUKHU.

Mertoabl perucTpanuy U UCCIeI0BAHMS JIEMEHTAPHBIX YACTHII.

@yHIaMEHTANIBHBIE B3auMOACUCTBUA. baproHbI, Me30HbI U jenToHsl. [IpencraBinenue o
CranpaptHoit mosienu. KBapk-riirooHHAas MOJCIb aJpOHOB.

®usuka 3a npenenamu CrannaptHoit mojenu. TéMHas MaTepust U TEMHAs! SHEPTUSL.

EnunctBO hmznueckoil KapTUHBI MUpA.

TexHr4eckue ycTpoicTBa U TEXHOJIOTMUECKHE MPOIECCHI: JO3UMETpP, Kamepa BunbcoHna,
AEPHBI  pPEaKTop, TEPMOSACPHBIM peakTop, aroMHas OomO0a, MarHUTHO-PE30HAHCHAs
TOMOTpadus.

Y4eHnuecKuil IKCIEPUMEHT, J1a0opaTOpHbIE pa0OThI, MPAKTUKYM.

HccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTorpadusim).

NccnenoBanue paaroakTUBHOTO (POHA C MCIOJIB30BaHUEM J1I03UMETPA.

N3yuenune nmornomeHus 6eTa-4yacTUIl aTFOMUHHUEM.

Pa3zoen 8. Inemenmur acmponomuu u acmpoguzuku.

Otanbl  pa3BUTHS  acTpoHOMuUHU. [lpukiiamHoe W MHUPOBO33PEHUYECKOE 3HAUYEHHE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (HU3UKU i1 OOBSCHEHUS MPUPOJBI KOCMHYECKHUX
00BEKTOB.

Meroasl acTpoHOMHUYECKHX HccieqoBaHU. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
pasnoTeNecKoNbl, BHeaTMOc(hepHast acTpOHOMHUSL.

Bun 3Bé3anoro He6a. Co3Be3ausi, spKue 3BE3/1bl, MJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneynas cucrema.

Comnue. ConHeyHast akTUBHOCTh. MicTrounuk sHeprun CosHIa v 3BE3/.

3BE3/1bI, HMX OCHOBHBIE XapakTEPUCTHKU. JluarpamMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTBY. 3BE3/bI TJIABHOW MOCIJIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY st
3BE3]] IJIABHOM  IOCJIENOBAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoBpeMEHHbIE
MIPEACTABJICHUS O IPOUCXOKACHUH U 3BOJIOIMK COJIHIIA U 3BE3]T. DTaIlbl )KMU3HU 3BE3]I.

Mueunsiii [lyte — Hama ['anaktuka. [lonoxxenue u nBmxenue ConHiua B ['anmakTuke.
Tunel ranakTuk. PaguoranakTuku v kBa3apsl. UEpHBIE IBIPHI B APAX FAITAKTHK.

Bcenennas. Pacumpenue Bcenennoii. 3akon Xa06ma. Pasberanue ramaktuk. Teopus
Bosbiioro B3peiBa. PennKTOBOE H3TydEHHUE.



Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménubie mpoOieMbl aCTPOHOMUM.

YdaeHnuueckue HaOIIOICHUS.

HabOmonenust 3B€3mHOTO He0a HEBOOPYKEHHBIM TIJIA30M C  HCIOJB30BaHUEM
KOMIIBIOTEPHBIX ~TMPWIOKCHUW JJII  OMPEJCIICHUs TIOJIOKEHUsT HEOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHbIE C03Be311s1 CeBEpHOIo MoIymapus U sipKue 3BE31bl.

Hab6mronenus B Teneckon JIyHbI, TUIAHET, TYMAaHHOCTEH M 3BE3THBIX CKOTUICHHIA.

QDu3uuecKkuil nPAKMUKyMm.

CrocoObl  u3MepeHuss (U3MUECKUX BEIMYMH C HCIHOJIb30BAaHUEM aHAJIOTOBBIX H
IU(POBBIX U3MEPUTEIBHBIX MPHUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOIIOTHBIC U
OTHOCUTEIIbHBIC  TOTPEIIHOCTH  HM3MepeHui  ¢usmueckux BenuumH. OIlEHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHUM, WCCICIOBAHUM 3aBUCHMOCTEH (PH3UUIECKUX
BEJIMYMH, MPOBEPKa MPEATIOKEHHBIX THIOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX B TEMaTHUYECKHUX
paznenax «Y4eHUYECKUH IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, IPAKTUKYM»).

Ooboowarouwee nosmopenue.

O6o6meHne W cucTeMaTH3alUsl COJEp)KaHUs  pa3fesioB Kypca «MexaHukay,
«MomnekynsipHas (U3HKa U TEPMOIUHAMHKAY», «IDIEKTpoauHaMHKay», «KoneOaHus W BOJHBIY,
«OCHOBBI CIIEIUAIBHONH TEOPUHM OTHOCHTENbHOCTHY», «KBaHTOBas (Qu3uka», «IIEMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponb ¢usuku W acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COIHMAILHOW W
STUYECKON cdepax [esATeNbHOCTH 4YeJIOBeKa, pOjb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHON HayyHOM KapTHMHE MHpa, 3HAUYEHUE ONHUCATENIbHOW, CHUCTEMaTU3UPYIOUIEH,
O0O0BSCHUTENBHON U MIPOTHOCTUYECKON PYHKINN (pU3nvecKoi Teopuu, poib (HU3HUECKON TEOpUn
B ()OPMUPOBAHUU TPEACTABICHUA O (PU3NYECKON KapTHUHE MHpaA, MECTO (U3UYECKON KapTHHBI
MHUpa B 00I[EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUHN O IPUPOJIE.

MexnpeameTHblie CBSI3U.

N3yuenne kypca ¢pusuku yriayOonéHHoro ypoBHs B 11 kitacce ocymiecTBisieTcs ¢ y4€ToM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTHUKH, OWOJIOTHH, XHUMHH,
reorpadu U TEXHOJIOTHH.

MexnpeaMeTHble TOHSATHUS, CBSA3aHHBIE C W3YYEHHUEM METOJIOB HAyYHOI'O MO3HAHUS:
sBIIEHUE, Hay4YHBIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOAECIUPOBAHNE, MO/IEIb, U3MEPEHHE, IOTPEIIHOCTH U3MEPEHUI, U3MEPUTEIbHBIE
npubopsl, nudpoBas 1adopaTopusl.

Maremartuka: Pemenue cucremsl ypaBHEHUN. TpuUroHOMETpHYecKue (DYHKIMHU: CHHYC,
KOCHUHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE TPHTOHOMETPHUUYECKOE TOXKIECTBO. BeKTopsl u HX
MPOEKIIMA HAa OCH KOOPJWHAT, CJIOKEHHE BEKTOPOB. [IpoW3BOIHBIC AJIEMEHTAPHBIX (YHKIIHM.
[Ipu3Haku mMog00Ms TPEYTOJBHUKOB, ONIPEACIICHHUE TITOMIAIN TIIIOCKUX GUTYp B 00BhEMa Tell.

buonorus: snexTpuueckue SBIEHUS B JKUBOW MpUPOJE, KolebaTelabHbIe ABHKEHUS B
)KUBOW  TIPUPOJE,  DKOJOTMYECKHE  PUCKU  TNpPU  MPOU3BOACTBE  DIIEKTPOIHEPIHH,
AJIEKTPOMArHUTHOE 3arpsi3HEHHE OKPYXKAIoLIEed Cpefbl, YIbTPA3BYKOBas JMArHOCTUKA B
MEJUIIMHE, ONTUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE.

XUMHS: CTPOCHHE aTOMOB M MOJICKYJ, KPHCTATMYECKas CTPYKTypa TBEPABIX TeT,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

['eorpadus: MarHUTHBIC MOJIOCA 3€MJTH, 3QJIKW MArHUTHBIX Py, (POTOCHEMKA 3€MHOM
MMOBEPXHOCTH, cericmorpad.



TexHoOrNA: MPUMEHEHNE TOCTOSHHBIX MarHATOB, 2JICKTPOMAarHUTOB, 3JIEKTPOIBUTATEIIb
Sxobu, reHeparop IEPEMEHHOIO TOKAa, HWHAYKLUMOHHAs II€Yb, JMHUM DJEKTpoliepenad,
AIIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTpa3ByKOBasi JUMarHOCTHKa B TEXHUKE, IPOEKLMOHHBIM almapar, BOJIOKOHHAs OITHKA,
coJHeyHast OaTapesi, CIIyTHUKOBBIE TPUEMHHKH, SEpHAs YHEPTETUKA U HKOJIOTUUYECKUE ACTIEKTHI
€€ pa3BUTHS.

IInanupyemMsble pe3yJbTaThbl 0CBOCHHS IIPOrPaMMBI 110 (pM3MKe HA YPOBHE CPEAHEro
001ero ooOpazoBaHus

OcBoenne yueOHoOro npeamera «®dusnka» Ha ypoBHE CpeJHEro 0oOLIEero oOpa3oBaHMUS
(YyriayOneHHBI YpOBEHb) JIOJDKHO OOECIEYUTh JIOCTHIKEHHE CJEIYIOIUX JIMYHOCTHBIX,
METaNPEIMETHBIX U ITPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMuHOCTHBIE PE3yNbTaThl OCBOEHHs ydeOHOro mpeamMera «DPHU3UKa» ITOJKHBI OTPAKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEU
NO3ULUEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTAlMil, IO3UTHBHBIX BHYTPEHHHUX
yOeXJIeHUHM, COOTBETCTBYIOIMX TPATULMOHHBIM ILIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
paclIupeHre KU3HEHHOIO OIbITA U ONIBITA ACSITEIBHOCTH B IIPOLIECCE PEATU3aLUUd OCHOBHBIX
HaIpPAaBJICHUN BOCIIUTATEIBHOM NAEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpax/1aHCKOrO BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM TMO3MIHMK OOydYaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 OOLIECTBA;

MPUHATHE TPATULUOHHBIX OOIIEUYETOBEYECKUX I'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIbHOCTh B HMHTEpPECAaX IpakJaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30oBaTeIbHON OpraHu3altu;

YMEHHE B3aMMOJEHCTBOBATH C COLMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKLIUSAMU M Ha3HAUEHUEM;

TOTOBHOCTh K TYMaHUTapHOHN U BOJIOHTEPCKON JESATENBHOCTH;

2) NaTpUOTHYECKOTO BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJAM, JOCTH)KEHHUSM POCCHMCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE;

3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ’TUYECKOTO MOBE/ICHUS;

CIOCOOHOCTh OIIEHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCJI€ B I€ATEILHOCTH YYEHOTO;

OCO3HaHHWE JINYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIETo;

4) 3CTETUYECKOTO BOCTIUTAHHUS:

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYLIETO
¢u3nveckoil Hayke;

5) TpyIOBOTO BOCTIMTAHHSI:

UHTEpEC K pPa3NuuHbIM chepaM MpodecCHOHANBHOW JesTeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW U TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oynaymeit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0OOpPa30BaHHMIO M CaMOOOPa30BaHUIO B 001acCTH (PU3HKH Ha
MPOTSKEHUH BCEU KU3HU;

6) PKOJIOTMYECKOT0 BOCIIUTAHMUSL:



C(OPMHUPOBAHHOCTb HKOJOIMUYECKONW KyJIbTYpbl, OCO3HAHHE TIJI00AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIJAHUPOBAHUE U OCYILIECCTBICHUE JCUCTBUH B OKPYKAIOIIEW Cpele HAa OCHOBE 3HAHUSA
L€ YCTONYMBOIO Pa3BUTHSI YEIIOBEUYECTBA;

Pacmmpenne ombiTa JESTEIBHOCTH OSKOJOTUYECKOH HAampaBIEHHOCTH Ha OCHOBE
UMEOIIUXCcs 3HaHUi 110 (u3uke;

7) UCHHOCTH HAYYHOTO [TO3HAHHUS:

C(OPMHUPOBAHHOCTE MHMPOBO33PEHUs, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HUECKON HAYKH;

OCO3HAHME [IEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh B IPOIIeCCEe U3yUeHUs (DU3UKH
OCYILECTBIISATh MMPOCKTHYIO U UCCIIEI0BATEIBCKYIO eI TEIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

B npouecce oocmusicenus nuYHOCHHBLIX PeE3YIbMANOE OCE60CHUA NPOZPAMMbBL NO
Qusuxe ona ypoena cpeonezo oduiec0 00pA306AHUA Y OOYUAIOWUXCA COGEPUIEHCMEYEMCA
IMOYUOHATILHBLIL UHMETLIEKM, NPEONONAAIOWUIL CHOPMUPOBAHHOCTb:

- CaMOCO3HaHHU$, BKIIIOYAIOLIET0 CHOCOOHOCTh IOHMMATh CBOE HMOLMOHAIBHOE
COCTOSIHUE, BUJETh HAIPABICHUS Pa3BUTUSA COOCTBEHHOH SMOLIMOHANBHOM cdepbl, ObITh
yBEpEeHHBIM B ce0e;

- CaMOpETyJIHpPOBAaHWs, BKJIIOYAIONIETO  CAMOKOHTPOJb, yMEHHE  IPHHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBAaTHCS K SMOIMOHAIBHBIM
WU3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

- BHYTPEHHEH MOTHBAILlMH, BKIIOYAIOIIEH CTPEMIICHHWE K JOCTHIKEHHUIO LENH M yCIexy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JIeHCTBOBATh, UCXOMS U3 CBOMX BO3MOXKHOCTEH;

- HMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh 3MOIIMOHAIBHOE COCTOSHHUE JAPYIHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

- COLMAJbHBIX HABBIKOB, BKJIIOYAIONIMX CHOCOOHOCTh BBICTPAWBAaTh OTHOILEHHS C
JPYTUMHU JIFOAbMHU, 3200TUTHCS, POSIBIISATH MHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

Memanpeomemmnvie  pe3yiomamvl  0C60EHUA  NPOZPAMMbBL  CPEOHeE20  00uwiezo
00pa3068anuUsA 00IIICHBL OMPANCAND:

Ognaodenue ynugepcanbHbIMu NO3HABAMEIbHOIMU OCIICIGUAMU:

1) 6a3oBbI€ JIOTHYECKUE JCHCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTyalIM3HpPOBAaTh MpoOJIEeMy, paccMaTpuBaTh e
BCECTOPOHHE;

OTIPEeJIeNIATH 1IeNU IeATebHOCTH, 33]]aBaTh MapaMeTPpbl U KPUTEPUHU UX TOCTUKECHUS;

BBISIBJIAITh  3aKOHOMEPHOCTH M NPOTHBOPEYHMs B paccMaTpUBAEMBIX (PU3MUYECKHX
SIBTICHUSX

pa3pabarbIBaTh IUIaH pEIIEHHS TMPOOJeMBbl C y4ETOM aHaIM3a HUMEIOIIUXCS
MaTepHabHBIX U HEMaTePUATBHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHBBI B JEATENBHOCTH, OICHWBATH COOTBETCTBHE PE3YJIHTATOB IIEIISIM,
OLIEHUBATh PUCKH MTOCIEICTBUI IEeATETbHOCTH;

KOOPJAMHUPOBaTh M BBINOJHATH pPabOTy B YCIOBUSIX pEabHOrO, BUPTYaJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHUCTBUS;

pa3BUBaATh KPEaTMBHOE MBIIUICHUE NPU PEIIEHUH KU3HEHHBIX MPOOIEeM.

2) 6a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

BJIaJIeTh HAyYHOW TEPMHUHOJIOIMEH, KIIOUEBBIMU IMOHATHSAMM U METOAAMHU (PU3NYECKON
HaYKU;

BJIAJIETh HABBIKAMH Y4eOHO-HCCIIEA0BATENbCKON U MPOEKTHON AEATENbHOCTH B 00JacTh



¢bu3nKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METO/OB PELICHHs 3aa4
(U3MIeCKOro conepKaHus, MPUMEHEHHUIO Pa3IMYHBIX METOAO0B IIO3HAHUS;

OCYILIECTBIATh PA3UYHBIE BHUIBI JEATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTaln, MPeoOpa30BaHUI0 U NMPUMEHEHHUIO B Pa3IMYHBIX y4EOHBIX CHTYalUsiX, B TOM
YHCIIe IPU CO3/IaHUH YUEOHBIX IPOCKTOB B 00JIaCTH (PU3HKH;

BBISIBJISITH TPUYUHHO-CIICICTBEHHBIE CBS3M UM aKTyaJlU3UpOBaTh 3a/Jadyy, BbIABUIaTh
runore’y e€ pelieHusl, HaxOOuTh AapryMEHThl [UIs JI0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TOJNyYEHHbIE B XOJAE pEUIeHHs 3a7aud pe3yJbTaThl, KPUTUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTHh U (OPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00Pa30BATEIbHOU ACSITETHLHOCTH, B
TOM YHCJIE IPU U3YUYECHUH (DUBHKH;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PHOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTUUYECKYIO 00I1aCTh KU3HEACITENbHOCTH;

yMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00sacTei;

BBIIBUTATh HOBBIE HJI€HU, MPE/IaraTh OPUTHHANBHBIE TOAXOAbI U PEIICHNUS;

CTaBUTH MPOOIEMBI U 337a4H, IOMYCKAIOIINE AIbTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpOpMaIUECi:

BJIAJIETh HABBIKAMHU TOJTy4YeHUs] HHOOpMAINK (PU3NIECKOTO CONEPIKAHMSI U3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYHIECTBISATh TIOMCK, AaHalu3, CHCTEMATH3alHI0 H
MHTEPIpETANn0 HHPOPMALIUU PA3THYHBIX BUIOB U (OPM IPEIICTABICHHS,

OLIEHHUBATh JJOCTOBEPHOCTh UH(OpMAIIHH;

UCMOJb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTMHA B
pELICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX M OPraHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUIN SPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, TMTHEHBI, PecypcocOepekeHusl, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 6€301acHOCTH;

CO3/IaBaTh TEKCTHI (PH3MUECKOTO COJMEpXKaHHsI B Pa3IUYHBIX (opMmarax C Yy4ETOM
Ha3HayeHus: UH(POpMalUMKW M LEJNEeBOM ayAUTOPUM, BBIOMpas ONTUMaJIbHYIO (GOpMy
NPECTaBICHUS U BU3yaIH3alllH.

Osnadenue yHuepcatbHbIMU KOMMYHUKAMUBHBIMU OCHCMGUAMU:

1) obrienue:

OCYILECTBIIATH OOLIEHHE HA YPOKaX (PU3MKU U BO BHE-YPOUHOM JESITEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCIIOIb30BAHHUEM S3BIKOBBIX
CPE/CTB;

2) cOBMECTHasl IeSITEIbHOCTD:

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW M HHIAMBHIyaTbHON paboTEHI;

BBIOMPATh TEMATHKY W METOJBI COBMECTHBIX NEHCTBHU C Y4ETOM OOIIMX MHTEPECOB, U
BO3MOXHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

NPUHUMATh LEJIM COBMECTHOH JeATeNIbHOCTH, OPraHMU30BBIBATE U KOOPIAMHHUPOBATH
JecTBUsL MO €€ JOCTHXKEHHUIO: COCTAaBNIATh IUIaH JEHCTBUHM, pacnpeAensTh PO € y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OILIEHUBATh KAYECTBO CBOETO BKJIA/Ia M KAXKIOTO YYaCTHHKA KOMaHIbI B OOIINN pe3yIbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasaraTb HOBbIE IPOEKTHI, OLICHUBATh UJEU C MO3ULUU HOBHU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;



OCYILIECTBIIATh IO3UTHBHOE CTPATETMUYECKOE IIOBEJCHHE B pa3IMUYHBIX CHUTYalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

O¢naodenue ynugepcanbHolMu pezyiamueHbIMU 0eUCMEUAMU:

1) camoopranuzanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO NIEATEIBHOCTh B 00JacTu (pU3MKH H
aCTPOHOMMH, BBISABIIATH IIPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 331a4H;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIIEHUS pacu€THBIX M KAueCTBEHHBIX 3ajay, IJIaH
BBIIOJIHEHUSI IIPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHII;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacupsATh paMK1 Y4eOHOTO IPEAMETa Ha OCHOBE JIMUHBIX MPEANOYTECHHI;

JieNaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBAThH €ro, OpaTth Ha ceOs OTBETCTBEHHOCTH 32
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIocoOCTBOBaTh (OPMHUPOBAHHUIO M IMPOSABICHUIO SpYAULUMU B 00nactd (U3MKH,
IOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTebHbIN U KyJIbTYPHbII YPOBEHb;

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIJICTh HaBBIKAMH MTO3HABATEIBHOMN PEQIIEKCHU KaK OCO3HAHUS COBEPILIAEMBIX JeHCTBUI
Y MBICIIUTENBHBIX IPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI peduIeKCUN TSl OLICHKH CUTYaIlH, BEIOOpa BEPHOI'O pEeIICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO IIPUHNUMATD PELIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPHU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;

3) npunsTHE CE0s U IPYTUX:

IPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHOKY.

IIpenmeTHblIe pe3yJibTaThl 0CBOECHHS NIPOrpaMMBbl 1O (pusnke.

B npouecce usyuenua Kypca Kypca ¢usuxu yznyonennozo ypoeua ¢ 10 knacce
odyuaowuiica Hayuumca:

- TOHUMAaTh pOJb (U3UKK B HSKOHOMHYECKOM, TEXHOJIOTHYECKOH, 3KOJIOrMYecKOH,
COLMAIBHOM M OSTHYECKOM cdepax AeqTeNbHOCTH 4YeNOBeKa, pojb U MecTo (U3MKH B
COBPEMEHHON HayyHOW KapTUHE MHpa, 3HAUEHUE ONMCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSACHUTENIBHON UM NPOTHOCTHYECKONM (YyHKUIUN (U3HUECKOH TEOpUHM — MEXaHUKH,
MOJIEKYJISIpHOM (PU3UMKKM M TEPMOJMHAMHUKH, poJib (u3Hueckoil Teopud B (HOPMUPOBAHUU
IpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

- pa3nuYarh yCIOBUS MPUMEHUMOCTU MojieNiell (PM3NUYECKUX Tell U MPOLECCOB (SBJIECHUN):
UHepIanpHas cucTeMa OoTcuéra, abCoNIOTHO TBEPHOE TeENo, MarepuajbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOJHOE TMajJieHHe, abCONIIOTHO Yyrpyras Jedopmarus,
abCOJIIOTHO yIpyroe M aOCOJIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENIM Ta3a, XHUIKOCTH U
TBEPAOTO (KPUCTALIMUECKOr0) Tena, WJeadbHBbI Ta3, TOYEYHBIH 3apsal, OJHOPOJIHOE
AIIEKTPUYECKOE T0JIE;

- pasnuyaTh YCJIOBHS (TpaHUIBl, OOJACTH) NPUMEHUMOCTH (U3HYECKUX 3aKOHOB,
IIOHUMAaTh BCEOOIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB M OIPaHMYEHHOCTh MCIOIb30BaHUS
YAaCTHBIX 3aKOHOB;



- QHAIM3UPOBAaTh U OOBSICHATH MEXaHUYECKHE TPOIECCHl U SBJICHHS, HUCIOIb3YS
OCHOBHBIE IIOJIO)KEHHUSI M 3aKOHbl MEXaHMKH (OTHOCUTEJIBHOCTb MEXAHUYECKOI'O JIBM)KEHUS,
(bopMyIbl KHHEMAaTHKH PaBHOYCKOPEHHOTO IBMIKEHUS, peoOpa3oBanus ["amuies 11t CKOPOCTH
U IIepeMeIleHMs, 3aKoHbl HbloTOHA, NMPUHIKII OTHOCUTEIBHOCTH [ 'anmuies, 3aKOH BCEMHPHOIO
TATOTEHUS, 3aKOHbl COXPAHEHUS UMIIyJIbCa M MEXAHWYECKOM 3HEPIuH, CBSA3b padOThl CHUJIBI C
M3MEHEHHEM MEXaHWYEeCKOW HHEpruH, YCIOBUS pABHOBECHS TBEPAOrO TeNa), MPU 3TOM
UCIIOJIB30BaTh MAaTEMATHUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3blBaTh YCIOBUS IMPUMEHHUMOCTHU
busznyecKkux 3aKOHOB: MpeoOpa3oBaHuil ['anmuies, BTOporo M TpeThero 3akoHOB HbroToHa,
3aKOHOB COXPaHEHUS UMITYJIbCA U MEXaHUYECKON SHEPIUH, 3aKOHA BCEMUPHOTr'O TATOTEHUS;

- aHAJIN3UPOBATh M OOBSICHATH TEIUIOBBIE MPOLECCH M SBICHHS, UCIIONb3YS OCHOBHBIC
MOJIOKECHHUS MOJICKYJISIPHO-KMHETHYECKOM TEOPHUM U 3aKOHBI MOJICKYJISIpHOM (usuku u
TEPMOJAMHAMUKU (CBSI3b JAaBJICHUS MJICATBHOIO ra3a CO CpeIHEeW KUHETHMYECKOW 3Hepruei
TEIJIOBOTO JBMKEHUS M KOHLEHTpAlMEHd €ro MOJEKYJ, CBsA3b TEMIIEpaTypbl BEILIECTBA CO
CpelIHEM KUHETHYECKON »SHEpPrueil TeIjJoBOro JBHXKEHHMS €ro 4YacTHl, CBS3b JaBJICHUS
UJCANbHOrO ra3a C KOHIEHTpAIMed MOJIEKYJ M €ro TeMIlepaTypoH, ypaBHeHHE MeHnaeneeBa—
Kunaneiipona, mnepBblil 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAaHEHHUs 5SHEPrud B TEIUIOBBIX
mpoleccax), MpPH 3TOM HCIHOJIb30BaTh MaTeMaTHYeCKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh
YCIJIOBHS IPUMEHUMOCTH ypaBHeHUs Menneneea—Kuanelipona;

- aHANU3UpPOBaThb M OOBICHATH JJIEKTPUYECKHE SIBICHUS, HCIIOJIb3YS OCHOBHBIE
MIOJIO’KEHUS U 3aKOHBI JIEKTPOJMHAMUKU (3aKOH COXPAHEHMs 3JIEKTPUYECKOIOo 3apsija, 3aKOH
Kynona, mNOTEHIMANbHOCTH  JJIEKTPOCTATUYECKOIO  IIOJIS,  NPUHLMI  CYNEPHO3ULUU
3JIEKTPUYECKUX I0JIEH, MPU 3TOM YKa3bIBasi YCJIOBHUS NMPUMEHUMOCTU 3akoHa Kynona, a Takxke
IIPAKTUYECKH Ba)KHBIE COOTHOLIEHMs: 3aKOHbl OMma Ui y4yacTKa LEenu U i1 3aMKHYTON
aNeKTpuyeckor 1enu, 3akoH JDxoyns—Jlenma, mpaBuna Kupxroda, 3akonsr dapanes ans
AIIEKTPOIIN3A);

- OIUCHIBaTh (pU3MUYECKHE MPOLECCHl U SIBICHUS, UCTONb3Ys BEJIHMYMHBL: IEepeMelIeHNE,
CKOpPOCTb, YCKOpPEHHE, HMIIYJIbC Te€la W CHUCTEMBl TeJl, CWJIA, MOMEHT CHWIbI, JaBJICHUE,
NOTEHLIMAJbHAsT JHEPIus, KUHETHYeCKas JHEeprusi, MEeXaHW4yecKas HHeprusi, pabdoTa CHIIbI,
LEHTPOCTPEMHUTEIIBHOE YCKOPEHHUE, CHIIA TSKECTH, CHIIA YIPYTOCTH, CHJIa TPEHHs, MOLIHOCTb,
SHEprusi B3aUMOAEHCTBUS Tena C 3eMi€il BOAM3M €€ TOBEPXHOCTH, DSHEPTUs yHpyroi
neGopMaluu TPYKUHBI, KOJWYECTBO TEIUIOTHI, aOCOJIOTHAs TeMmiepaTypa Tena, pabora B
TEPMOJIMHAMMKE, BHYTPEHHSS SHEpPrus HICaJbHOTO0 OJHOATOMHOIrO rasa, paboTa HIealbHOrO
ra3a, OTHOCUTENbHAs BJIAXXHOCTh BO3AyXa, KOA(QQUIMEHT MOJE3HOrO NEHCTBUSA HJI€abHOTO
TEIUIOBOTO  JABUTaTeNsl; 3JIEKTPUYECKOE TIO0JE, HANPsSHKEHHOCTh DJIEKTPUYECKOrO  IOJIA,
HaIPSHKEHHOCTH MOJISI TOYEYHOTO 3apsja WIM 3apsDKEHHOTO IIapa B BaKyyMe U B JUAJIEKTPHKE,
MOTEHIM AN 3JIEKTPOCTATHYECKOTO OIS, PAa3HOCTh NOTEHIIMAJIOB, JICKTPOABIKYIAs CUila, CHJIa
TOKa, HANpSKEHHE, MOIIHOCTh TOKA, OJJEKTPUYECKas EMKOCTh IIJIOCKOTO KOHJIEHCATopa,
CONPOTUBIIEHHE YydYacTKa LENH ¢ TNOCIEAOBAaTENIbHBIM W NApPAIEIbHBIM COEAMHEHUEM
PE3UCTOPOB, DHEPI'Us JIIEKTPUUECKOTO MOJIS KOHAEHCATOpa;

- 00BACHATH 0COOEHHOCTH MPOTEKaHUS (PU3NUECKUX SBICHUN: MEXaHUUECKOE JIBUKEHUE,
TEIUIOBOE JIBIDKEHHE YAacTHIl BEIECTBA, TEIIOBOE pPAaBHOBECHE, OpPOYHOBCKOE JBHIKEHHE,
muddy3us, HCIapeHue, KHUIIEHHe W KOHJEHCalus, IUIaBJIeHHE W KPUCTAJUIM3alus,
HaIIPaBJIECHHOCTh TEIUIONEpENaut, JJIEKTPHU3alUs TeJl, SKBUIIOTEHIMAIbHOCTh ITOBEPXHOCTHU
3apsyKEHHOIO MTPOBOJIHUKA;

- TPOBOJUTH WCCJICIOBAHHE 3aBUCHUMOCTH OJHOW (PU3WUYECKOW BEITWYUHBI OT JAPYrou ¢
HCIIOJIb30BaHUEM TMPAMBIX H3MEPEHHM, MPH 3TOM KOHCTPYHpPOBATh YCTAaHOBKY, (PMKCHPOBATH



pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3MUECKHUX BEIWYMH B BUAE TI'padUKOB € Y4YETOM
a0COJIIOTHBIX MOTPEIIHOCTEN U3MEPEHHM, JIeJaTh BHIBOJIBI IO pe3ybTaTaM UCCIIeI0BAHMUS;

- TPOBOJUTH KOCBEHHBIC H3MEPCHUS (PU3NYCCKUX BEIWYUH, MPU STOM BBIOMPATH
ONTHMAJBHBIA METOJI W3MEPEHUs, OIICHUBATH A0CONIOTHBIC M OTHOCHUTENIBHBIE TMOTPEITHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUIA;

- IPOBOJUTH OMBITHI O MPOBEPKE MPEIT0KEHHON TUITOTE3bI: IUIAHUPOBATH SKCIIEPUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJTYYEHHBIE Pe3yJIbTaThl U JeNaTh
BBIBOJ| O CTaTyCe MPEI0KEHHON TUIIOTE3BI;

- coOmoath npaBuia 0e30MacHOro Tpyjaa MpH MPOBEACHUM MCCIEIOBAHUN B paMKax
y4eOHOro  SKCIEPUMEHTAa, MpPaKTUKyMa M  y4eOHO-UCCIIEIOBATENbCKOM U MPOEKTHOM
JESITEIIbHOCTH C UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB B T1a00OPaTOPHOTO 000PYIOBaAHUS;

- pemaTth pacu€THBIC 3aJadyd C SBHO 3a/laHHOM W HESBHO 3a/JaHHON (U3MYECKOU
MOJICTIbIO: Ha OCHOBAaHWW aHAJIM3a YCJIOBUS OOOCHOBBIBATH BBIOOP (U3NYCCKOW MOJCIH,
OTBevaroleil TpeOOBaHMSIM 3aJayd, NPUMEHATH (OPMYNbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (PU3UYECKUX TEOPHUM TMPU HCIOJIB30BAHUM MAaTEMaTHYEeCKHX METOJOB peIleHUs
3a/1a4, IPOBOJUTH PACUEThl HA OCHOBAHUU MMEIOIINXCS JITaHHBIX, aHAJIM3UPOBATh PE3YNbTaThl U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YUETOM MOJYUEHHBIX PE3YJbTATOB;

- pelaTh Ka4eCTBEHHBIC 3a/1a4M, TPEOYIONINe MPUMEHECHUS 3HAHUN W3 Pa3HBIX pa3JeioB
Kypca (M3WKH, a TaKKe HMHTErpalliyd 3HAHWUN W3 JIPYrHX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IMKJIA: BBICTpAaUBaTh JIOTHYECKYIO IIEMOYKY PACCYKIECHUM C HCIOJIb30BAaHUEM HU3YYCHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN U (PU3UYECKUX SIBICHU;

- HCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS AJI1 OOBACHEHUS OCHOBHBIX MPUHIIUIOB PabOThI
W3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

- IPUBOJUTH IPUMEPHI BKJIa/Ia POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHUH;

- aHaMM3UpOBaTh M OICHUBATh IMOCIEACTBHS OBITOBOM W TMPOU3BOJACTBEHHON
JESATETLHOCTH YE€JIOBEKa, CBA3AHHOM C (PU3MUECKUMHU TPOIECCAMU, C MO3UIIMN IKOJIOTUYECKON
0€30MacHOCTH, TPEJCTABICHUNH O palMOHAIBHOM MPUPOJIONOJIB30BAHUHU, a TaKKe pPa3zyMHOM
WCIIOJIb30BAHUU JOCTIKEHUNM HAYKU M TEXHOJIOTHH JJIsl JAJIbHEUIIIEr0 Pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBA;

- IPUMEHSTh Pa3JIMYHbIE CTIOCOOBI PadOTHI ¢ MHpOpPMAIUEeH (HU3MUECKOTO COAECPKAHUS C
MCIIOJIb30BAaHUEM COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJIOTUM, TMPH 3TOM HCIOIH30BaTh
COBpEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJIOTUU JUIS TOWCKA, MEepepaboTKu U TMpeAbSIBICHUS
yueOHOM ¥ HAyYHO-TIOMYJSIpHOM WHGOpMAIlMK, CTPYKTYPUPOBAHHUS UM UHTEPIIPETALUU
uHpopMaInuy, TMONYYEeHHOWM W3 pa3IWYHBIX HCTOYHUKOB, KPUTHUYECKH AaHAJIM3UPOBATh
MoJTy4aeMyro HH()OPMAITHIO U OIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHHM,
TaK ¥ Ha OCHOBE aHaJIN3a UCTOYHHUKA MH(OPMAIIIH;

- TpOSBIATH OPTaHM3AIMOHHBIE W TIO3HABATEIIBHBICE YMEHHUS CaMOCTOSITEIIBHOTO
NpHOOpEeTEeHUs] HOBBIX 3HAHWH B  TMPOLIECCE BBIMOJIHEHHS TMPOCKTHBIX U y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

- paboTtaTh B TpyIIe C HCIOTHEHHEM pPA3JIMYHBIX COLHUATBHBIX POJEH, MIaHHUPOBATH
paboTy TpyHmbl, palMOHAIBHO pAaCHpeneisITh AEATEIbHOCTh B HECTAHIAPTHBIX CHUTYAIHSX,
OIICHUBATH BKJIQ/] KQXKIOTO U3 YIaCTHUKOB I'PYIIIIBI B PEIICHUE pacCMaTPUBAEMOM TTPOOIIEMBI,

- TMpOSIBISATh MOTHBAIMI0 K Oynaymed mnpodeccHOHANbHOM — JIEATENBHOCTH  I10
CIENUATBLHOCTSM (DPU3UKO-TEXHHUECKOTO MPODHUIISL.

B npouecce uszyuenua Kypca Kypca Quzuxku yenyonennozo yposeua 6 11 knacce



odyuarowuiica Hayuumces:

- TMOHUMATh pPOJb (U3UKH B IKOHOMHUYECKOW, TEXHOJIOTMYECKOW, COIMATBHOU U
THYECKOU cdepax AEATENbHOCTH YEIOBEKa, POJb U MECTO (PU3MKH B COBPEMEHHOW HAyYHOMH
KapTUHE MHUpPA, POJIb ACTPOHOMHUHU B IPAKTUYECKON JAESITEIILHOCTH 4YeJIOBEKa M JlajbHEUIeM
HAay4YHO-TEXHUYECKOM  pPa3BUTHUH, 3HAYCHUE OnucaTeIbHOM, CUCTEMATU3HUPYIOLIEH,
OOBSCHUTEIIBHON M MPOrHOCTUYECKOW (YHKIUN (U3NYECKON TEOpUU — AIIEKTPOJAUHAMUKH,
CHEIHMAIbHOM TEOpUH OTHOCHUTENIbHOCTH, KBAHTOBOM (HU3UKHU, POib (PU3NYECKOW TEOpUU B
dbopMUpOBaHUU TPEJCTABICHUN O (PU3UUECKONW KapTUHE MHpa, MECTO (DU3HUECKON KapTHUHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUN O IPUPOJE;

- pa3nuYaTh YCIOBUS MPUMEHUMOCTU MOJENEH (PU3HUECKUX TeIl U MPOLECCOB (SIBICHUN):
OJTHOPOJHOE DJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE TMOJS, TAPMOHUYECKHE KOJIeOaHHs,
MaTE€MaTUYeCKU MAasATHHUK, WJICAIbHBIM TNPYXKUHHBIM MAaATHUK, TapMOHUYECKHE BOJIHBI,
UJeaNbHBIM KOJeOaTeIbHbI KOHTYp, TOHKAas JIMH3a, MOJEJIed aroMa, aTOMHOTO sjpa u
KBaHTOBOU MOJIEJIH CBETA;

- paznuyaTh ycIOBHUS (TpaHUIbl, 0O0JIACTH) MPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
MOHUMATh BCEOOIIHI XapakTep (hyHIaMEHTAIbHBIX 3aKOHOB M OTPAHMYEHHOCTh MCIOIb30BaHUS
YaCTHBIX 3aKOHOB;

- aHAIM3UPOBATh M OOBSICHATH IJICKTPOMATHUTHBIC TPOIECCHl U SIBICHUS, UCIIOIb3YS
OCHOBHBIE TOJIOKEHHS U 3aKOHBI JIEKTPOAMHAMUKHA M CHEIUATBHON TEOPUU OTHOCUTEIIBHOCTH
(3aKOH CcOXpaHEHMs DJJEKTPUYECKOro 3apsna, cuwia Awmmnepa, cuia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM WHAYKIWHU, mpaBwio Jlenna, cBsi3zp OJC caMOMHIYKIIMU B D3JIEMEHTE
3JIEKTPUYECKOM LIETH CO CKOPOCTBHIO U3MEHEHMS CUJIbl TOKA, IMOCTYJIATHI CIIELUAIbHOW TEOpUU
OTHOCUTENbHOCTH DWHINTEHHA);

- aHAIM3UPOBATh M OOBSACHATH KBAHTOBBIC MPOIIECCHI U SBJICHMUSI, UCTIONB3YS MOTOKECHHS
KBaHTOBOHM ¢u3uku (ypaBHeHue DHHIITEHHA 11 poTorddekTa, nepBblil U BTOPOU MOCTYIAThI
bopa, mnpuHIUD cooTHOIIEHUs HeompenenéHHocTe ['eiizeHOepra, 3aKOHBI COXpaHEHUS
3apsIIOBOTO M MAacCOBOTO YMCEN U DHEPTUU B SJIEPHBIX PEAKIUAX, 3aKOH PaJTHMOAKTHBHOTO
pacriana);

- OMHUCHIBATh (PU3UYECKUE TIPOIIECCHl U SIBJICHUS, UCIIOJIb3YS BEJIMUMHBI: HATPSHKEHHOCTD
ANEKTPUYECKOTO TOJIsA, NOTEHIMAI AJIEKTPOCTATUYECKOrO IIOJIs, Pa3HOCTh IOTEHIMAJIOB,
ANEKTPOJBIKYIIAs CHJIA, WHAYKIHMS MAarHUTHOTO TIOJi, MarHUTHBIA NOTOK, cuiia Amrepa,
WHIYKTUBHOCTb, 3JEKTPOABWKYIAS CHJIA CAaMOMHIYKIMHU, OSHEPrusi MArHUTHOIO TOJIs
MPOBOJHMKA C TOKOM, PEISTUBUCTCKUN UMIYIBC, TIOJTHAS DHEPIHsl, SHEPTUs MOKOSI CBOOOIHOM
YaCTHUIIbI, SHEPTHUS U UMITYJIbC (DOTOHA, MACCOBOE UMCIIO U 3apsial Sapa, YHEPTHsI CBSI3U SAPa;

- OOBACHATH OCOOEHHOCTH NPOTEKaHUs (UINYECKUX SBICHHUM: 3JIEKTpOMarHUTHas
WHIYKIWS, CAMOWHAYKIIMS, PE30HAHC, MHTEPPEPEHITUS BOJH, JUPPAKINS, JUCTICPCHS], TTOJTHOES
BHYTpeHHee OoTpakeHue, dotodnekrpuyeckuii 3¢dext (dhotodrddekr), anpda- n O6era-pacnaapl
sanep, TaMMma-u3iaydeHue snuep, (U3NYecKue TPHUHITUIBI CIEKTPAIBHOTO aHan3a W PadOThI
nasepa;

- ONpEAeNsITh HampaBJ€HUE MHAYKIIMM MAarHUTHOTO TOJI MPOBOJHHKA C TOKOM, CHJIbI
Awmmnepa u cuisl Jlopenna;

- CTPOUTH H300paKE€HHE, CO3/1aBaeMOe IIJIOCKUM 3epKajioM, TOHKOW IWH30H, U
PacCCUYHTHIBATh €T0 XaPAKTEPUCTHUKH;

- IPUMEHATH OCHOBOIIOJIATAIOIIAE ACTPOHOMUYECKHE MOHSTHUSA, TEOPUM M 3aKOHBI JUIS
aHaiM3a M OOBSICHEHUS (PU3NYECKUX IPOIECCOB, MPOUCXOMALIMX B 3BE3MAX, B 3BE3THBIX
CHUCTEMAaX, B MEXraJaKTUYeCKOW cpene; IBIKEHUS HEOeCHBIX TeJl, HBOJIOUMU 3BE3A U



BcenenHnolii;

- MPOBOJUTH HCCIEAOBAHHE 3aBUCHUMOCTEH (U3NYECKUX BEIUYHH C HCIIOJIb30BAHHEM
OPSIMBIX  U3MEPECHHA, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI
MOJTyYEHHOW 3aBUCHUMOCTH (DM3MUECKUX BEIMYUH B BUAC TpaQuKOB C Y4ETOM aOCOITFOTHBIX
MOTPEUTHOCTEN U3MEPEHUH, /1eNIaTh BHIBOBI 10 Pe3yJbTaTaM UCCIEAOBaHUS;

- TPOBOJUTH KOCBEHHBIE HM3MEPEHUS (PUINYECKUX BEIUYHH, [PH ITOM BHIOMpATh
ONTUMAJBHBIA METOJI W3MEpPEHUSs, OLIEHWBATh A0COJIOTHBIE W OTHOCUTENIbHBIC MOIPEUIHOCTH
IPSIMBIX ¥ KOCBEHHBIX U3MEPEHHIA;

- IPOBOJIUTH OIBITHI IO MIPOBEPKE MPEITI0KEHHON IMIOTE3bl: TUIAHUPOBATH SKCIIEPUMEHT,
coOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJIYYCHHBIC PE3YJIbTaThl U JI€NATh
BBIBOJ O CTaTyCe MPEUI0KEHHON THUIIOTE3bI;

- OIUCBIBATH METO/IbI IMOTYICHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHMIA,

- coOmro/iaTh mpaBmia 0€30MacHOro TpyAa MPH MPOBEACHUHM HCCIICIOBAHMM B paMKax
yu4eOHOro0  SKCIEepUMEHTa, TMpakTUKymMa M  Y4eOHO-HCCIEAOBATEIbCKOM H  MPOEKTHOU
JESTENIbHOCTH C UCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1a00paTOpHOro 000pyI0BaHUS;

- pemaTh pacu€THBIC 3aJaud C SBHO 3a/laHHOM W HESBHO 3a/JaHHOHN (u3HUecKoin
MOJIeJIbIO: Ha OCHOBAaHWMU aHalIM3a YCJIOBHUS BBIOMpATh (PU3WYECKHE MOJENIH, OTBEYAIOIIUE
TpeOOBaHUSM 3a/layl, TPHUMEHATH (POPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJaThl
(GU3MYECKUX TEOpUl TIPH UCIOJIB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHHs 3ajad,
MPOBOJIUTH Pacy€Thl HAa OCHOBAaHWUU HUMEIOIIMXCSA JAHHBIX, aHAJIU3UPOBATh PE3YJIbTAThl U
KOPPEKTUPOBATh METOJIbI PEUICHUS C YUETOM MOJYYCHHBIX PE3YJIbTATOB;

- pelaTh Ka4yecTBEHHBIE 3a/1a4H, TpeOyrolne MPUMEHEHNUS 3HaHUN U3 Pa3HbIX Pa3felioB
Kypca (U3HKH, a TakKe HMHTErpallid 3HAHUN W3 JPYruX MPEeIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA: BBICTPAMBATh JIOTHUYECKYIO IIEMOYKY PACCYXJACHHA C HCIIONB30BAHUEM H3YUEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEW U (PU3UUYECKUX SIBICHUN;

- HUCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS AJIs1 OOBSICHEHHS] OCHOBHBIX MPHUHIIMIIOB PaOOTHI
HU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;

MIPUBOJIUTEH TIPUMEPHI BKJIa/Ia POCCUHUCKHUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHH;

- aHAIM3UPOBATh M OIEHWBATH TMOCIEACTBUS OBITOBOM U TPOU3BOJCTBEHHOU
JESTEIbHOCTH YeNIOBEKa, CBSI3aHHOW C (DU3MYECKUMH IMPOLIeCCaMH, C MO3ULUNA IKOTOTHIECKON
0€30MacHOCTH, MPEACTABICHUI O pPAlMOHAIBHOM MPUPOJONOIH30BAHUH, a TaKkKe PasyMHOM
MCIIONIb30BAHUU JIOCTIDKEHUIN HAYKU U TEXHOJOTHH I AabHEHIIEero pa3BUTHS YEIOBEYECKOTO
00111eCTBA;

- IPUMEHATH PA3TUIHBIC CTIOCOOBI PaOOTHI ¢ HH(pOPMAIEH PU3NIECKOTO CONEPKAHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJOTHH, TMPH OSTOM HCIOJIH30BAThH
COBpeMEHHBbIE WH(OPMAIMOHHBIE TEXHOJOTHU JUIsI TIOMCKA, MepepabOoTKH W TPEAbSIBICHUS
yu4eOHOM W HAYYHO-TIOMYJISIPHOW WHQPOpPMAIUU, CTPYKTYPUPOBAHUS W HWHTEPIPETAIHH
uH(pOpMaIlMK, TIONYYEeHHOW U3 pa3jIMYHbIX HCTOYHHKOB, KPUTUYECKH AaHAIU3UPOBATH
MOJTy4aeMyr0 HH(POPMAITUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJN3a UCTOYHHUKA HHPOPMAIIHH;

- TMpPOSBIATH OPTaHM3AIMOHHBIE U TIO3HABATEIBHBIE YMEHHSI CaMOCTOSTEIHHOTO
NPHOOPETEHUs HOBBIX 3HAHWH B  MPOIECCE BBIMOJIHCHHWS TPOCKTHBIX U y4eOHO-
HCCIIeI0BATEbCKUX padoT;

- paboTtaTh B TrpyIIe C HCIOJIHEHUEM DA3JIMYHBIX COLHUAIbHBIX pOJIEH, MIaHUPOBATh
paboTy Tpynmbl, palMOHAIBHO PaCHpeNeisITh AEATEIbHOCTh B HECTaHIAPTHBIX CHUTYaIUsX,



OLIEHUBATh BKJIAJ] Ka’KA0T0 U3 YYaCTHUKOB I'PYIIIBI B PELICHUE PacCMaTpUBaeMOil Mpo0IIeMBl;
- TpOSBIATH MOTUBAIMIO K Oyaymied mnpodecCHOHATBHON — JIEATENbHOCTH 10
CHEIHUATBHOCTIM (PU3UKO-TEXHUIECKOTO TPODUIIS.
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