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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypoBHE cpeaHero oomero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHMU K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padoueit
nporpaMMbl  BociuTanus W Kounenuuu mnpemnogaBaHust ydeOHoro mnpenmera «QDu3uka» B
oOpa3oBaTeNnbHBIX oOpraHuzanusx Poccuiickoit  @enepanuy, peaqu3ylolUX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

[Iporpamma 1O ¢u3uKe ompenenser o00sA3aTeNnbHOe MPEIMETHOE COJepKaHuE,
YCTaHaBJIMBAaET PEKOMEHIYEMYIO I0CIIEA0BAaTEIbHOCTh M3YyYEHHMsS TE€M U Ppa3JesioB y4eOHOro
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
npolecca, BO3PacCTHBIX ocoOeHHocTed oOywaromuxcd. [Iporpamma mno Qusuke gaér
NpECTaBICHUE O IETSAX, COACP)KAaHUM, OOIIeH cTparernd OOy4YeHHWs, BOCIIUTAHUS U Pa3BUTHUS
o0yyaroImuxcs cpecTBaMu yuyeOHoro npeamera «Pu3nka» Ha yriyOIEHHOM ypOBHE.

N3yuenne kypca QuU3MKK yrIyOJEHHOTO YPOBHS IO3BOJISIET pEANIM30BaTh 3a]aud
npodecCHOHAIBPHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH JUI MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOAUMBl Il  NPOJOJDKEHUs 00pa3oBaHMs B OpraHu3alusaX HpogecCHOHAIBLHOIO
00pa3oBaHUs MO PA3IUYHBIM (PU3UKO-TEXHUUECKUM U MH)XEHEPHBIM CHEI[UAIBHOCTSIM.

B mporpamme mo QusMke Onpenensiorcs IUIAHUpPYEeMble pe3ysbTaThl OCBOEHHUS Kypca
¢u3uKkn Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeAMETHBIE,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HayuHo-mMeTon010rn4eckoil oCHOBOM A pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAlpPEeIMETHBIM U IMPEAMETHBIM pe3ysibTaTaM O0y4aroluxcs,
OCBOMBILIUX MPOrpaMMy 10 (GU3UKE HAa YPOBHE CPEHETO 0011ero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBISIETCA CUCTEMHO-/ESITEIbHOCTHBIN MOAXO/.

[Tporpamma no ¢pu3MKe BKIIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKM Ha YriyOJEHHOM ypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl O rofaM o0yUYeHHUS;

cojiepxkaHue yueOHoro npeamera « Pu3nkay 1mo rojgaM 00ydeHusl.

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

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY y4yUTEIeH U
MPEIOCTABISAET BO3MOXKHOCTU JUISl pEaju3alud pPa3IMYHBIX METOJWYECKUX TOJIXOJ0B K
npenojiaBaHuio (U3UKKW Ha YriyOJIEHHOM YPOBHE NIpPU YCIOBHM COXpaHEHUs 00s3aTelbHOU
YacTH COJIEP KaHUA Kypca.

dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYeCTBE yU4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHbBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpYXKarolleM MHpE.
[IkonbHbIA Kypc (U3HKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XUMHUEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWN OMPEeNniIo XapakTep U OypHOE pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMu. M3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONM KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBaHUE
YMEHUH NPUMEHSTh Hay4YHbIM METOJ] TIO3HAHUS [IPU BBIOJIHEHUH UMH YU4E€OHBIX UCCIICIOBaHUM.

B ocHOBYy kypca (hu3MKu Ha ypOBHE CpeIHETro O0IIero 0Opa3oBaHUs MOJOKEH PSII UICH,
KOTOPBIE MOKHO PaCCMaTPHUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (DUBHKH.



Hoea zenepanuzayuu. B COOTBETCTBMM C HEW Marepuan Kypca (U3UKH OOBEIUHEH
BOKpPYT (usmueckux teopuil. Bemymmm B Kypce siBisercss (JOpMUpPOBAHHME IPEICTABICHHNA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanosaraet MCIoJib30BaHuE r'yMaHUTapHOTO
noreHuana GU3NYecKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3HMKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonoii Hnanpasiennocmu. Kypc ¢dusukm  yrayOon€HHOTO — ypOBHS
IIpeIoJiaracT 3HaKOMCTBO € IIMPOKUM KPYroM TEXHMUYECKUX U TEXHOJOTMYECKUX IMPUIIOKEHUN
U3y4EHHBbIX Teopuil U 3akoHOB. IIpu 3TOM paccMarpuBaroTCs Ha ypoBHE OOIIMX IPEACTABICHUN
Y COBpEMEHHbBIE TEXHUUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs MOCPEICTBOM BBEACHUS HIEMEHTOB COJAEpKaHMs,
NOCBALIEHHBIX 3KOJIOTMYECKHM MpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEeXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHus Mpo0IeM pallMOHaIbHOTO IPUPOJIONIONIB30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue cozepkKaHusl MPOrpaMmbl 10 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHCTEMHO-IEATEIBHOCTHOTO moaxoa. s pu3uky peanu3anus 3TUX MPUHIUIIOB Oa3upyeTcs Ha
UCIOJIb30BAaHUU CaMOCTOSTEIbHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JEeWCTBYOLIEro (akropa
yuebHoro mponecca. [l yrmyOn€HHOrO YpOBHS — 93TO CHCTEMa CaMOCTOSITEIBHOTO
YUYEHHUYECKOr0 3KCIIEPUMEHTa, BKJIIOYAIOIIEr0 (PPOHTAIbHBIE YYEHUYECKUE OIbITHl IpHU
U3y4eHHH HOBOTO MaTepuana, JiabopaTropHble padoTel W paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI /IBa crioco0a pean3zalnuu pU3HMUEcKOro MpakTHKyma. B mepBom ciydyae mpakTHUKyM
npoBoauTcs au00 B koHie 10 u 11 kimaccoB, mubO TMOCHE MEPBOTO M BTOPOTO TOJYTOIUN B
KaXJIOM M3 3THX KjaccoB. BTopoil croco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOPHBIX pabOT, KOTOPbIE MPOBOASATCS B Ipolecce u3ydeHus paszaena (temsl). [Ipu aTom
noJ paboTamMH NMPaKTUKyMa MOHUMAETCsl CAMOCTOATENbHOE HCCIeJ0BaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIAaroBO MHCTPYKIIUH.

B nporpamme no ¢usuke cucremMa yueHHYECKOTo IKCIEPUMEHTa, 1a00paTOpHbIX paboT U
MPaKTUKyMa MPECTaBlIeHA €UHBIM IepeuHeM. BoIOOp TeMaTuKu )i 3TUX BUAOB YUEHHUECKUX
NPAaKTUYECKUX PabOT OCYLIECTBISETCS Y4aCTHHUKaMM 0Opa3oBaTeIbHOIO Mpolecca MUCXOls U3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHUPOBAHMS M OCHamleHus kaOuHeta ¢usuku. Ilpu sToM
o0ecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAMUTH TNpPSMbIE M KOCBEHHbBIE
U3MEpEHUs], UCCIIEOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IOCTAHOBKY OIBITOB IO
IIPOBEPKE NPEUIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME yAeNnseTcsl PEeIIEHUI0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu aTom
JUI PacYETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 33aJaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
buznyecKkoil MoJiebI0, MO3BOJISIONINE MPUMEHATh N3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTU Kak
U3 OJHOTO pa3zena Kypca, Tak U MHTErpupys NPUMEHEHUE 3HAHWW U3 pa3HbIX pasnenon. [l
KaueCTBEHHBIX 3aJjady IMPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpeICcKa3aHue
NpOTEeKaHUs (PU3UYECKUX SBICHUH U MPOLIECCOB B OKPYXKaIOLIeH >KU3HM, TpeOyrouue BbIOopa
buznyecKoil MoAenu Al CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsMu PI'OC COO K MaTepHalbHO-TEXHUYECKOMY
obecrieueHnI0 yueOHOTO Tporecca Kypce (Pu3uku yriayOa€HHOTO YpOBHS Ha YpOBHE CPEIHETO
oOrmiero o0Opa3oBaHUs JIOJDKEH H3y4yaThcs B YCIOBHMSX NpeAMETHoro kabuHera. B kaOunere
(bu3HKH T0JKHO OBITH HEOOXO0MMOE Ta0opaTOpHOE 000PYAOBAHUE IS BHITIOJTHEHUS YKa3aHHBIX
B IIporpamMMe 1o (pu3KKe Y4eHHUECKHUX OIBITOB, Ja0OpaTOPHBIX padOT M paboOT MpaKTUKyMa, a
TaKXe JJEeMOHCTPAllMOHHOE 000Py10BaHHE.

JleMoHCTpanMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUM C MPHHLIUIIOM
MHUHMMAaJIbHON JOCTATOYHOCTH M OOECHEUMBAET IMOCTAHOBKY MEPEUUCIEHHBIX B IPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl WCCIEIOBAHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUH.



JlaGopaTopHoe 00opymoOBaHHE ISl YYCHHUYECKHUX MPAKTUYECKUX padoT (opMHUpyeTcs B
BUJIC TEMaTHYECKUX KOMILICKTOB M OOECIIEYMBAETCS B Pacy€ére OJHOTO KOMIUIEKTa Ha JBYX
oOyuatomuxcs. Temarndeckue KOMIUIEKTHI JIaOOpaTOPHOro OOOpydOBaHMUSA JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU TIENISIMU U3Y4EHUsT GPUUKU B 00ILIEM 00pa30BaHUU SBISIFOTCS:

(bopMHpoOBaHUE UHTEPECA U CTPEMJIEHUS 00yUarOIUXCsl K HAYYHOMY U3Y4EHUIO IPUPOIBI,
pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pasBUTHE MPEACTaBIEHUH O HAy4yHOM METOJ€ IO3HaHMA M (OPMHUPOBAHUE
M CCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXAIOIIUM SIBICHUSM;

(GbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUs KaK pe3yibTaTa HM3Y4Y€HHsS OCHOB CTPOEHUS
MaTepuu U GyHAaAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dopmupoBaHUe YMEHMH OOBSCHATH SIBICHUS C UCIOJIb30BaHUEM (DU3MYECKMX 3HAHUU U
HAyYHBIX JI0Ka3aTeJIbCTB;

dbopMHpoBaHUE MPEACTABICHUN O posid (U3UKU JIJsl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3sBUTHE MpPEJICTaBIEHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHON
NEeSITEIbHOCTH, CBS3aHHBIX C (DM3MKOM, IMOATOTOBKA K JalbHEHIIeMy OOYyYeHHIO B 3TOM
HalpaBJICHUU.

JlocTikeHne STUX Iesell 00ecTeYrBaeTCsl PEHICHHEM CIEAYIOMMX 337ad B MpoIecce
u3ydeHus Kypca GU3MKU Ha YpOBHE CpPEeTHEro 001ero oopa3oBaHus:

npuoOpeTeHne CHCTEeMbl 3HaHWH 00 00mMX (PU3HYECKMX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOUAsT MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, dJEKTPOANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

(dbopMHpOBaHUE YMEHUI NPUMEHATh TEOPETUUECKUE 3HAHUS A1 O0BSICHEHUS (PU3NYECKUX
SBJICHUH B IPUPOJIE U JUISl IPUHATHS MPAKTUYECKUX PEIICHUHN B IOBCETHEBHOM JKU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIo,
3a/1a4, TMOAPAa3yMEBAIOIIUX CAMOCTOATEIbHOE CO3JaHhe (PU3NYECKOW MOJENH, aJeKBAaTHOM
YCIIOBUSIM 3aJa4i, B TOM YHCJIE 33]]a4 NHKEHEPHOT'O XapaKTepa;

NOHMMAaHHE (PU3UYECKUX OCHOB M TPHUHIUIOB JEHCTBUS TEXHUUYECKUX YCTPOWCTB U
TE€XHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMH CAaMOCTOSATEIbHOTO IUIAHUPOBAHUSA U MPOBEACHUS (PUINUECKUX
HKCIEPUMEHTOB, aHaJM3a M UWHTepHpeTalud HHPOPMALUHU, ONpPENETIeHUsl JIOCTOBEPHOCTH
MOJIy4YEHHOTO Pe3yJIbTaTa;

CO3JIaHHME YCIIOBUH JUIsl pa3BUTHSI YMEHUN IPOEKTHO-UCCIIENOBATEIbCKON, TBOPYECKOU
JeSITEIbHOCTH;

pa3BUTHE UHTEpeca K cepaM NMpodhecCHOHANBHOM NesITeTbHOCTH, CBA3aHHON C (PU3UKOM.

B cootrBerctBuu ¢ TpeboBaHusmMu PI'OC COO yriyOnéHHBIM ypOBEHb H3yUEHUS
yuebHoro mnpeamera «®Pu3uka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaeTcs
o0y4armuMucs, MIAaHUPYIOIIMMH MPOJOJKEHHEe 00pa3oBaHUs IO CIEHHUaIbHOCTAM (U3HUKO-
TEXHUYECKOTO MPOduIIs.

Ha mn3yuenue ¢usuku (yriyOnEHHBIM YPOBEHB) HA YPOBHE CPEHETO 00IIEeT0 00pa3oBaHMs
otBoautcs 340 wacos: B 10 kimacce — 170 gacos (5 gacoB B Heenmo), B 11 kimacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (pu3mke nepeyeHsb JIAO0OPATOPHBIX U MPAKTUYECKUX PadOT
ABIISIETCA PEKOMEHIOBAaHHBIM, YUYMTEIb JE€IaeT BbIOOp MpOBeAEHUs J1a00paTOpHBIX padoT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Pa3nen 1. HayuHblii MeTO O3HAHMS NPUPOABI.

Ouzuka — (yHIaMeHTalbHass HayKa o mpupoje. HaydHblii MeTOJ MO3HAHHUS M METOIbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mmo3HaHusl Npupoasl. Habmoaenue u skcriepuMeHT B
dusuke.

CnocoObl n3mMepeHus: GU3NYECKUX BEIUYMH (QHAJIOTOBBIE W IUGPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemrnoctu u3MepeHuil Gu3ndeckux BeITU4rH (a0CONIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M TMPOLECCOB (MaTepuaibHas TOYKA, aOCOIIOTHO
TBEPIOE TeI0, UIeaTbHasl )KUKOCTh, UJICAbHBIN T'a3, TOUeUHBIN 3apsin). ' unoresa. Ousznueckuit
3aKOH, I'PaHULIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenre cuibl TOKAa W HANPSXKEHHUS B LENM IOCTOSIHHOTO TOKa IpPU IOMOIIN
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIIEHBIX TPHOOPOB.

3HakoMcTBO ¢ 1 poBoil 1aboparopueit no ¢usuke. [Ipumepsr n3mepeHus GpuUNIECKUX
BEJTMYUH IIPU MOMOIIM KOMITBIOTEPHBIX JTaTYHKOB.

Pasznea 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
OTCYETA.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Panuyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIUH Ha OCH CHCTEMbl KOOpPJIUHAT.
Tpaexropus.

[Tepemenienne, CKOpPOCTh (CpenHssl CKOPOCTh, MTHOBEHHasi CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NMEepeMEIIeHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE NMPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHHS ¥ TTyTU MaTepUaIbHON TOUYKH OT BPEMEHHU U UX TpaduKH.

CBobosHOe majeHue. YCKOpeHHe CBOOOJHOro majaeHus. J[BukeHue Tena, OpOIIEHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHHSI MaTepHaIbHOM TOUKHU
OT BpEMEHH U UX TpapuKu.

KpuBonunelinoe nBuxeHue. J[BuxeHne MaTepruaaibHOW TOYKHU MO OKPYXHOCTH. YTJIOBAS U
auHelHas ckopocTb. llepmon u wacrora obOpamenus. LlenTpocTpemutensHoe (HOpMaiIbHOE),
KacaTesbHOE (TaHCeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIMAOMETP, JABHKEHUE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIe U PEMEHHBIE NTepeaaul, CKOPOCTHBIE TUQTHL.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTIOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUS.

CriocoObI uccae10BaHus ABIKCHUN.

NnnrocTpanus npeieapHoro nepexoia 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpazoBaHre ABMKECHHI C UCTIOIH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM MNPOCTPAHCTBE.

Habmonenue nBmxeHus Tena, OpoIeHHOro O/ YTJIOM K TOPU30HTY M TOPH30HTAIIBHO.

HampaBnenue CKOpOCTH NpU ABUKEHUU IO OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PEIYKTOPE.



CpaBHeHME TIyTE€H, TPACKTOPUM, CKOPOCTEN JIBHKEHUS OJHOT'O M TOTO € TeJa B Pa3HbIX
CcUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOI'O IBUKEHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

W3mepenre yCKOpeHUsT NpU MPSAMOJIMHEHHOM PpAaBHOYCKOPEHHOM JBHKEHHUH 110
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepenue yckopeHus: CBOOOIHOTO MajieHus (PEKOMEHI0BAaHO MCIOIb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHne IBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTANBHO. [IpoBepka rumoTessl 0 MpsiMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXIY AAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

W3yuyenue aBuKEHUS Tela 0 OKPYKHOCTHU € TIOCTOSHHOMU 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TMepuofa oOpallleHHus KOHHYECKOro MasTHHKAa OT €ro
11apaMeTpPOB.

Tema 2. /lunamuxa.

Ilepsbiit 3akoH Hprorona. MHepunanbHbie cucteMsl oTcuéTra. [IpuHIMI OTHOCHTEIBHOCTH
[Nanunes. HeunepuuanbHble CUCTEMBI OTCUETA (OMpeaeTIeHUE, IPUMEDHI).

Macca tena. Cuia. [lpuHnun cynepno3uumu cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tperunii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U MHEPTHON MacChl.

Cuna TsOKeCTH. 3aBHUCHMOCTh YCKOPEHHS CBOOOJHOTO TIQJICHUS OT BBICOTHI HAJl
MOBEPXHOCTBIO IUIAHETHI U OT reorpaduyeckoil mupoThl. J[BHKeHHMe HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKYyIIErocs C yCKOPEHHUEM.

Cwia tpenus. Cyxoe TpeHue. Cuia TpeHUsS CKOJBXKEHUS M CHJIa TPEHUS TIOKOS.
Koadduuuent tpenus. Cuna conpoTUBICHUS NMPH JBUKEHUU Tela B JKUIKOCTU WM rasze, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JABUKCHUS.

[Jasnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHUueckue ycTpOHCTBa M TEXHOJOIMYECKHE IPOLECCHl: TMOAIIUIHUKY, ABUKEHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaOGnronenue 1BUKEHUs TeJl B MHEPLUAIbHBIX M HEMHEPIUAIbHBIX CUCTEMAaX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX WIWIMHIPOB WM IIAPOB Pa3HOM MacChl C OAMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPIUAIBHOW CHCTEMBI OTCUETA.

CpaBHeHuE paBHOAECHCTBYIOLIEH MPUIOKEHHBIX K TEIY CUJI C IPOU3BEACHUEM MACChl Tea
Ha €r0 YCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BO3HUKAIOIUX B PE3YJIBTATE B3AUMOAECHCTBUS TEI.

N3MmepeHne mace 1o B3auMOJICUCTBHUIO.

HesecomocTts.

Bec Tena npu yCKOPEHHOM NOIBEME U MTAJICHUU.

LlenTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUE€HUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuKym.

N3mepenne paBHOAEHCTBYIOMIEH CUJI PU JBMKEHUU OpyCcKa 10 HAKJIOHHOM TIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHMOCTH BpPEMEHM JBIKEHHS OpycKa IO HaKIOHHOH
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B NIPYKHHE U PE3MHOBOM
obpasiie, oT ux nedopmaruu.

W3yueHne IBUKEHUS CUCTEMBI T, CBI3aHHBIX HUTHIO, IEPEKUHYTOH uepe3 IErKuii OJI0K.



N3mepenne ko3 duiMeHTa TpeHus 1Mo BETUYHHE YIIIOBOTO KOd(PHUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03(pPHULIMEHTOM TPEHHUS.

N3yuenue aBMXKEHUS Irpy3a Ha BaJLy C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbGcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE JIBUKEHUE TBEPIOTO Teja.
MoOMEHT cuilbl OTHOCUTENBHO Ocu BpaieHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBus paBHOBECHS TBEPAOIO TeENA.

YcroitunBoe, HEYCTOMUNBOE, OE3pa3INYHOEC PABHOBECHE.

TexHu4eckue yCTpOMCTBA U TEXHOJIOTMYECKUE IIPOLIECCHI: KPOHIITEHH, CTPOUTEIbHBIN
KpaH, peléryaTble KOHCTPYKLIHMH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBaHue ycioBuil paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPALLICHUS.

KoHcTpyrnpoBaHue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yyenue ycTOMYMBOCTH TBEPAOIO TEJIA, UMEIOIIETO IJIOMIA(b ONIOPHI.

Tema 4. 3akonwvl coxpanenus 6 mexaHuke.

HNmnynsc mMaTepuanbHONM TOYKH, CUCTEMbI MaTepualbHbIX Touek. LleHTp macc cuctemsl
MaTepualbHBIX ToueK. Teopema 0 JBUKEHUHU LIEHTpa Macc.

HMnynbe cUIlbl 1 H3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

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

PaGoTa cunbsl Ha MaJoOM M Ha KOHEYHOM nepemenieHuH. ['padudeckoe mpejpcraBieHue
paboTHI CHUJIBI.

MOIIHOCTD CHUJIBL.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 W3MEHEHMHM KHHETHYECKOU
SHEPTrUH MATEPUATIBLHON TOUKH.

[ToreHunanbHble M HEMOTEHIMANbHbIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuuanpHas
BHEPrus ynpyro neGopMHpoBaHHOW NpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM
rpaBUTAlMOHHOM moJe. [loTeHuanbHas 3Heprus Tejaa B TPaBUTALMOHHOM I0Jie OJHOPOJHOTO
mapa (BHYTpH U BHe 11apa). Bropas kocMuueckast CKopocTb. TpeThsi KocMU4ecKasi CKOPOCTb.

CBs13bp pabOTHI HEMOTEHIMAJIBHBIX CUJI C U3BMEHEHHEM MEXaHUYECKOW SHEPrHMH CUCTEMbI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPTHUM.

VYrpyrue v Heyrnpyrue CTOIKHOBEHHUS.

VYpaBHenue bepHymnu i uaeanbHOM KUAKOCTU KAaK CIEICTBUE 3aKOHA COXPaHEHMS
MEXaHUYECKON YHEPTUU.

TexHnueckue ycTpoHCTBA M TEXHOJIOTMYECKHE NPOLECCHI: IBM)KEHHE PAaKET, BOJOMET,
KONEp, NPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

N3MepeHne MOIIHOCTH CHUJTBI.

M3MeHeHne 3Hepruu Teja Mpyu COBEPILIEHUH PadOThI.

B3anmuble npeBpallleHuss KUHETUYECKOW M MOTEHIMAIbHOW YHEPTHil MpU JACHCTBUM HaA
TEJI0 CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.



CoxpaHeHue 3Hepruu nIpu cBOOOIHOM MaJACHUU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

N3mepenne ummysbca Tena o TOpMO3HOMY ITYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOITHOCTH CHIIBI TATH.

CpaBHEHHE U3MEHEHMS UIMITYJIbCA TEa C UMITYJIbCOM CHUIIBIL.

HccenenoBanue COXpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEHCTBHH.

W3mepeHre KNHETUYECKOM SHEPTUU Teja 0 TOPMO3HOMY ITyTH.

CpaBHEHHE H3MEHEHUS TOTCHIUAIBHON SHEPTUU PY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABMKCHUU TeJla O HAKJIIOHHOW TJIOCKOCTH.

Pa3nes 3. MoJsekyasipaast pu3uKa M1 TEepMOIUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.

OcHoBHbBIE TMOJIOKEHUS MOJeKyIsspHO-kuHeTnuecko Teopun (MKT), ux omnbiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe nBkeHHe. XapakTep IBHKEHHS U B3aHMOJCHCTBHS
yacTul BeniectBa. MoJenn CTpOeHHsI Ta30B, KHUIKOCTEH U TBEPABIX TeNl U 0OBICHECHHE CBOMCTB
BElleCTBA Ha OCHOBE J3TUX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeulectBa. [locrosuHas ABorazapo.

TemnoBoe paBHOBecue. Temmeparypa u crocobbl e€ u3mepenus. lllkama TemmepaTyp
Lenbcus.

Mopenp uaeanbHOro ra3a B MOJIEKYJISPHO-KMHETUYECKOW TEOpUHU: YACTULIBI Ta3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJECUCTBYIOT IPYT C APYIOM.

['a3oBble 3akoHBL. YpaBHeHue MenneneeBa—Kuamnelipona. AOcontoTHas Temmeparypa
(wkanma temneparyp KeneBuna). 3axon Jlanmprona. M3omporecchl B HaeallbHOM rase cC
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacTaBieHrne U30MPOLECCOB: U30TepMa,
n30x0pa, nzobapa.

CBs3p MEXIy [aBIECHUEM U CpPEAHEW KHHETUYECKOW DSHEPrUel IOCTYNaTeNbHOIO
TEIUIOBOTO JBHMKEHHUS MOJIEKYJI HJI€albHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJEKYJISIpPHO-
KUHETHUYECKOW TEOPUH U/I€ATBHOTO ra3a).

CBsi3bp  aOCONIOTHOM  TeMmepaTrypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHel
KMHETUYECKOW YHEPTUEH MOCTYATENBHOIO TEIUIOBOTO IBUKEHUS €€ YaCTHIL.

TexHU4YeCcKne YCTPOMCTBA M TEXHOJOTHYECKHUE TIPOIIECCH: TEPMOMETp, Oapomerp,
MI0JIyYE€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu 1BUKEHHUS YacTHUL] BEIIECTBA.

Mopenb GpOyHOBCKOTO JTBHYKEHUS.

Buaeoponuk ¢ 3anuchio peabHOro OPOYHOBCKOTO JIBUKEHUS.

Juddysus xunkocrei.

Mogens onbita IITepna.

[IpuTsxeHue MOJIEKyII.

Mopnenu KpUCTaJUIMYECKUX PEMIETOK.

Habmronienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEIJIOBOTO PaBHOBECHS IIPU TEIIIOOOMEHE MEX Y
ropsiuei U XOJIOAHOU BOJOM.

W3ydyeHrne W30TEpMUYECKOro TMpoliecca (pEeKOMEHJ0BAaHO HCIONb30BaHUE LU(POBOM
nabopaTopun).

N3yuenue n30X0pHOro mporecca.

N3yueHne n306apHOToO mporecca.

IIpoBepka ypaBHEHHS! COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennogvie mauwiunoi.

Tepmomunamuueckass  (TJ[)  cucrema. 3agaHve  BHEIIHMX  YCJIOBHM IS
TEPMOJAMHAMUYECKOM CUCTEMbl. BHemHue u  BHyTpeHHue napamerpsl. Ilapamerpsl



TEPMOJMHAMUYECKON CUCTEMBI KaK CpPEJIHHME 3HAYEHUs BEIMYMH, ONHCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YpOBHE.

HyneBoe Havyasio TepmMoanHaMuku. CaMONpPOU3BOJIbHAS pelaKcalus TEPMOANHAMUYECKON
CUCTEMBI K TEIUIOBOMY PABHOBECHUIO.

Mopenp wuzaeanpHOro raza B TEPMOJMHAMHMKE — CHCTEMA YPAaBHEHMI: ypaBHEHHE
MenneneeBa—Knaneiipona U BbIpaK€HUE JUIsl BHYTPEHHEW DHEPrUM. Y CIOBUS IPUMEHUMOCTHU
3TOM MOJENM: HU3Kasg KOHLEHTpauusi YacTUll, BBICOKME TemIeparypbl. BrlpaxeHue nis
BHYTPEHHE!N 3HEPTUU OJIHOATOMHOT'O H/I€aIbHOIO Ira3a.

KBazucrarnueckue 1 HECTATUYECKUE TIPOLIECCHI.

OneMeHTapHas paboTa B TepMoIuHaMuKe. Beraucinenue paboTs o rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaya Kak CrIoco0 HM3MEHEHHUS BHYTPEHHEH SHEpruyd TepMOTUHAMUYECKON
cucTtembl 06e3 coBepieHus padboTsl. KOHBEKIUS, TEMIONPOBOJHOCTD, H3TyUCHHE.

KomnuectBo TemnoTel. TemoéMKOCTh Tena. YIenbHas W MOJSIpHAs TEIIOEMKOCTH
BEIECTBA. YpaBHeHHEe Maiilepa. YaenbHas Temiora cropaHus TomuBa. Pacuér konmdectBa
TEIUIOTHI NpH Terutonepenayde. [lonstue o6 annadaTHOM Iporecce.

[lepBbiii 3ak0OH TepMoaUHAMUKU. BHyTpeHHss sHeprus. KonnyecTBo TemnoTsl u paboTa
KaK Mepbl N3MEHEHUS BHYTPEHHEH S3HEPIUH TEPMOANHAMUYECKON CUCTEMBI.

Bropoil 3akoH TepMOAMHAMHUKHM JUIsi PABHOBECHBIX IIPOLIECCOB: 4YE€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMHYECKONW CHUCTEMBbl INPOXOJUT EIUHCTBEHHAsl anuadara.
AOcomoTHas Temneparypa.

Bropoii 3akoH TepMOAMHAMUKH JJIi HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO INEPENAThH
TEIIOTYy OT Ooyiee XOJOJHOrO Telna K Oosiee Harperomy ©Oe3 kommeHcanmu (Kiaysuyc).
HeoOpaTtumocTs IpUpOIHBIX TPOLECCOB.

[Tpunnune! aeiictBus Temnosbix MamuH. KITI.

MaxkcumansHoe 3Hauenue KII/. [{ukn KapHo.

OKOJIOTUYECKHUE ACTIEKTHI UCIOJIb30BaHUS TEIUIOBBIX ABUrareiei. TemioBoe 3arpsA3HeHNe
OKPYKAaIOIEe CpeIbl.

TexHHueckue yCcTpoHCTBa M TEXHOJIOTMYECKHE IMPOLECCHI: XONOAWIBHUK, KOHIAUIMOHED,
TU3eTbHBIH W KapOIOpaTOpHBIM JBUTraTenu, MapoBas TypOWHA, IOJyYE€HHUE CBEPXHU3KHUX
TEMIEPATYpP, YTWIN3ALUA «TEIUIOBBIX» OTXOJOB C HCIOJB30BaHUEM TEIUIOBOTO HAcoca,
yTUIIM3aLKsg OMOOPraHNYECKOI0 TOIIMBA AJIsl BBIPAOOTKH «TEIIOBOW U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

W3MmeHeHune TemnepaTypsl IPH a1nadaTHueCcKOM paclIupEeHUH.

BosaymiHoe orauso.

CpaBHeHUE YIeNbHBIX TEIIOEMKOCTEN BELIECTB.

CriocoObI U3MEHEHUs] BHYTPEHHEN YHEPTUU.

HccnenoBanue aguabaTHOTo mpoiiecca.

KomMmnprloTepHbIE MOJENN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

W3mepenue yaenbHON TeINIOEMKOCTH.

HccenenoBanue nporecca OCTBIBAHKS BELIECTBA.

HccnenoBanue aanabaTHOro mporecca.

W3ydeHne B3aMMOCBS3M 3HEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJIEHCTBUS U TEMIIEpaTyphbl
KUIICHUS] )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobwi.

[TapooOpa3zoBanue u KoHAeHcanus. lcmapeHne u KuneHue. YJenpHas Temiora
apooOpa3oBaHUsI.

Hacpiiennele ¥ HeHachllieHHbIE Mapbl. KadecTBeHHas 3aBUCMMOCTb IUIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO Mapa OT TeMIEepaTyphbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUSI OT JABJICHUS B )KUJKOCTH.



BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

Teépnoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHH30TPOIHS CBOWCTB KPUCTAJLIOB.
[InaBnenue u kpuctauMzanus. Y aelbHas TerioTa miaasienus. Cyomumanusi.

Hedopmaruu tBEpHOro tena. Pactsokenwe u cxartue. Casur. Monyns FOnra. Tlpenen
yrnpyrux aedopmanui.

TemioBoe pacuiMpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U JIMHEHHOE paCIIUpEHUE.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YacTHUI[ BEIIEeCTBAa KaK MPUYMHA TEIJIOBOTO PACHIMPEHUs
TeN (Ha KAYECTBEHHOM YpPOBHE).

[IpeoOpa3zoBanue 3Heprun B (Pa3zoBbIX Mepexoax.

YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTspKkeHUe. KoadduiueHT moBepXHOCTHOrO HaTshkeHUs. KanuispHbie
ABJEHUA. /aBieHne o1 UCKPUBIEHHON MTOBEPXHOCTHIO xkuakocTH. @opmyia Jlamaca.

TexHuueckue yCTpOCTBA U TEXHOJOTMYECKHE IMPOLECChl: IKUIKUE KPUCTAIUIBL,
COBPEMEHHBIE MaTEPUAJIbL.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaChILLIEHHBIX M1APOB.

Kunienne. Kunenue npu nOHUKEHHOM J1aBJICHUU.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OIBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CmauuBanue.

Kanumnspaele siBneHus.

Mojien HEHBIOTOHOBCKOM KHUAKOCTH.

Cnoco0Ob1 U3MEpEeHUs BIAKHOCTH.

HccnenoBanue HarpeBaHus M MIIABJIEHUS KPUCTAITMYECKOTO BELIECTBA.

Bune! nedpopmanuii.

HabGnronenue Manbix qegopmanuii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3y4eHne 3aKOHOMEPHOCTEN UCITAPEHUSI JKUIAKOCTEH.

N3mepenne yaenbHON TEIUIOTHI MJIaBIEHUS JIbJA.

N3y4eHne CBOMCTB HACHIIIEHHBIX IapOB.

N3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OILIEHKA MacChl IAPOB B IIOMEIICHUH.

N3mepenue ko3¢ uienTa NoBepXHOCTHOIO HATSKEHHUS.

N3mepenne moayia FOHra.

HccnenoBanue 3aBUCUMOCTH JieopMallii pe3HHOBOrO 00paslia OT MPUIIOKEHHON K HEMY
CUJIBI.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Dnexmpuueckoe none.

OnexTpuzauus Tea U €€ MposBIEHUA. DJIEKTPUUECKUM 3apsn. JIBa BHa 3JIEKTPUYECKHUX
3apAnoB. [IpOBOAHMKH, NHMAIEKTPUKH M IOJYHPOBOJHUKH. OJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3apsd. 3aKOH COXpaHEHUs JIEKTPUUECKOro 3apsija.

B3aunmoneiictue 3apsanoB. Toueunsie 3apsaapl. 3akoH KyioHa.

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

Hanpsokénnocts  snektpudeckoro mnosst. [IpoOsbrit 3apsa. JluHum Hanpspk€HHOCTH
AIIEKTpUYECKOro nosist. OQHOPOIHOE AINEKTPUUECKOE TTOJIE.

[ToTeHIMaTbHOCTh AIEKTPOCTATUYECKOIO MOJsA. Pa3HOCTh MOTEHIIMANOB M HaIpsKEHUE.
[ToreHunanbHast ~ dHEprus  3apsga B JJEKTPOCTAaTUUYECKOM  IIOJIE. ITorenunan
3JIEKTPOCTATHYECKOro mojs. CBfA3b HANPsHKEHHOCTH MO M PA3HOCTH IOTEHUMAJIOB JJIA
AIIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOIHOTO, TAaK U HEOJTHOPOIHOTO).

[TpuHIMTI CynEepHO3ULIMU IEKTPUUECKUX TTOJICH.



[Tone Toueunoro 3apsia. Ilome paBHOMepHO 3apspkeHHOU cdeprl. Ilone paBHOMEpHO
3apspkeHHOro 1o oO0BEMy mmiapa. [losme paBHOMEPHO 3apsKEHHOW OCCKOHEYHOW TUIOCKOCTH.
KaptrHbl nMHMI HANPS>)KEHHOCTU ATUX TOJIEH U 3KBUIIOTEHIMAIbHBIX TOBEPXHOCTEH.

[TpoBOAHMKY B 3JIEKTPOCTATUUECKOM M0JIE. Y CIIOBHE PAaBHOBECHS 3aps110B.

JIMBNEeKTpUKHU B 3JIEKTPOCTATHYECKOM MOJ€e. J(UaneKkTpuyeckas NpoOHUIAaeMOCTh BELIECTBA.

KonpneHncarop. ONeKTpOEMKOCTh  KOHJEHCATOpa. DONeKTpOEMKOCTh  IIJIOCKOIO
KOH/JIEHCATOopa.

[TapannenpHOoe  coeauHeHWe  KoHAeHcaTopoB.  IlocnenoBarenbHoe — coeMHEHHE
KOHJIEHCAaTOPOB.

OHeprus 3apsKEHHOr0 KOHIEHCATOopa.

JIBrKeHUe 3apsyKeHHOW YacTUIbI B OJHOPOAHOM 3JIEKTPUUYECKOM IT0JIE.

TexHnueckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
AIEKTPOCTaTUYECKas 3alllUTa, 3a3eMJICHIE YIEKTPOIIPHOOPOB, KOHACHCATOPHI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

YCTpoCTBO M MPUHLAII JEHCTBUS dJIEKTPOMETPA.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJI€ IBYX 3apPSKEHHBIX IJIACTHH.

Monensb snekTpocTaTiueckoro reueparopa (Baun ge I'paada).

IIpOBOTHHUKY B JIEKTPUYECKOM II0JIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

YCTpolcTBO M ACMCTBUE KOHJEHCATOPA MMOCTOSHHOM M IEPEMEHHONW EMKOCTH.

3aBUCHUMOCTb  2JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAY  IUIACTHH,
PAacCTOSHUSA MEXAY HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus MEKTPUYECKOTO OIS 3apsyKEHHOTO KOHIEHCATOPA.

3apsiaKa U pa3psiiKka KOHAEHCaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, nPAKmMuKym.

OrneHka cul B3auMOJIEHCTBUS 3apsKEHHBIX TeJl.

HaGnronenue npeBpalieHust 3HEpruu 3apsKeHHOT0 KOHAEHCATOPa B SHEPTUIO U3ITy4EHUS
CBETOJINO/1A.

W3y4yeHne npoTekaHus TOKa B LIETIH, COJEPKalel KOHIEHCaToP.

Pacnipenenennie pasHOCTM NOTEHUMANIOB (HampsbKeHUs) TMpPU  IOCIENOBATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHIEHCATOpa Yepe3 pe3ucTop.

Tema 2. [locmoannwlil 3neKmpuyecKuil mox.

Cuna Ttoka. [TocTOsSIHHBII TOK.

VYcnoBusg CyIecTBOBaHHS IOCTOSIHHOTO AJIEKTPUYECKOrO TOKa. VICTOYHMKHM TOKa.
Hanpsoxenue U u DJ1C é.

3akoH OMa JJi y4acTKa LEeMH.

DONEeKTpUYecKoe  CONMPOTHUBIIEHHWE.  3aBHUCUMOCTh  CONPOTUBIIEHUS  OJHOPOIHOIO
IIPOBOAHMKA OT €ro JUIMHBI U IUIOLIAJM IONEPEYHOr0 CEYEHUs. YEIbHOE CONPOTHBIICHUE
BEIIECTBA.

ITocnenoBarenbHOE, NapauIEIbHOE, CMEIIAHHOE COEAUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX eKkTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akon J[xoynsi—Jlenna.

MOIIHOCTB 31EKTPUUECKOro ToKa. TemioBas MOITHOCTb, BbIEISIEMAsl HA PE3UCTOPE.

OJIC u BHyYTpeHHEE CONPOTHUBJIICHHME HCTOYHHMKA TOKa. 3akoH Owma ajig TOJHOM
(3aMKHYTO¥) 3JIEKTpUUYECKOM 11er. MOIIHOCTh HCTOYHHMKA TOKa. KOpoTKoe 3aMbIKaHue.

KonzaeHncarop B 11enu NOCTOSIHHOTO TOKA.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: aMIEPMETpP, BOJBTMETP,
peocTar, CYETYUK NIEKTPUIECKOU DHEPIUH.



Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAPSHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HANPSDKCHUSI IS PE3UCTOPA, JIAMITBI
HaKaJIMBaHUs U CBETOIMO/IA.

3aBUCUMOCTh CONPOTHUBIICHHUS ITWIMHAPUYECKUX IPOBOJHMKOB OT JUIMHBI, ILJIOIIATH
MONEPEUHOI0 CEYEHUsI U MaTepHaa.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa OT CONPOTHBIICHHS TPU  TOCTOSSHHOM
HaIpsKECHUU.

[Ipamoe u3zmepenune DJIC. KopoTkoe 3aMblkaHHE TajbBaHUYECKOTO AJIEMEHTA M OIICHKa
BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0ObI coefMHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKY MOJIOCAMUA MCTOYHHMKA TOKA OT CHJIbI TOKA
B LICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopusie pabomot, nPAKMUKYM.

HccnenoBanue CMEIIAaHHOTO COSTUMHEHUS PE3UCTOPOB.

N3mepenune yaenbHOro COMPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCHMOCTH CHJTBI TOKA OT HAIIPSDKCHUS JIUIS JIaMITbl HAKaTMBaHUS.

VYBenuuenue mpejesia u3MepeHus amrnepMmerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTpEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.

UccnenoBanue 3apucumoctu IJIC rabBaHUYECKOTO JIEMEHTa OT BPEMEHH MPU KOPOTKOM
3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKIY MOJTOCAMU MCTOYHHMKA TOKA OT CHJIbI TOKA
B IICTIH.

WccnenoBanue 3aBUCUMOCTH TOJIE3HON MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunpix cpeoax.

DneKTpuueckasi MPOBOAUMOCTh PA3IMYHBIX BEHIECTB. OJEKTPOHHAS MPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIEepaTyphl.
CBepXnpoBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TomympoBomHuku. CoOOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IMOJYIPOBOTHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

DNEKTPUYECKUI TOK B AJEKTPOJIUTAX. DJIEKTPOIUTHUECKAS TUCCOIHMAIUS. DIIEKTPOIIH3.
3akonbl dapajes A 3JAEKTPOIIN3a.

OneKkTpuyecknii TOK B Tra3ax. (CaMOCTOATENbHBIM M HECAMOCTOSITEIBHBIM paspsl.
Paznuunble TUIIBI caMoOCTOSATENBHOTO pa3psaa. Monnus. [lnazma.

TexHU4YeCKHe YCTPONCTBA M TPAKTUYECKOE NPUMEHEHHWE: Ta30pa3psaHbie JIAMITHI,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJYIPOBOJHUKOBBIE MPHOOPHI: TUOM, TpaH3UCTOp, (hoToauon,
CBETOAMOJI, TalbBaHWKA, paQUHUPOBAHWE MW, BHIIJIABKA QJIIOMUHUS, DJIEKTPOHHAs
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTE IEKTPOIUTOB.

3akoHsl anekTposinza dapanest.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

CpaBHeHHME TPOBOJUMOCTH METAILJIOB U TOJYIIPOBOJHUKOB.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/IA.

Yuenuueckuit skcnepumenm, nabopamopusvie pabomot, npaKmMuUKym.

Hab6mronenue anexrpomusa.

N3mepenue 3apsaa 0JHOBAJICHTHOTO HOHA.

HccnenoBanue 3aBUCHMOCTH COMTPOTHUBIICHHS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JAUOJA.



Du3nYeCKUl NPAKTHKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C MUCIOJIb30BAaHUEM aHAJOTOBBIX U HU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTEIIbHBIC  TOTPEIIHOCTH  HM3MepeHud  ¢usmueckux BenuuwH. OIlEHKa TpaHUI]
MOTPEIIHOCTEH.

[IpoBeneHNe KOCBEHHBIX HW3MEPEHHM, WCCICOBAHUIA 3aBUCHMOCTEH  (PU3MUecKHx
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX TMIOTE3 (BBIOOP M3 paboT, OMMCAHHBIX B TEMaTHYECKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOpHBIC PA0OTHI, IPAKTUKYM).

MexknpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢puszuku yriayonéaHoro ypoBHsa B 10 kiacce OCyIIECTBISIETCS C yIETOM
COJIep)KaTENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMu MaTeMaTUKH, OWOJIOTMH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesrcnpeomemnule nOHAMUA, CEA3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUecKas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
3KCHEPUMEHT, MOJEIUPOBAHNUE, MOJIENb, U3MEPEHUE, TOTPEIIHOCTH U3MEPEHUHN, U3MEPUTEIIbHBIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: pelnieHue cucTeMbl ypaBHeHuid. JluneliHas ¢yHkuus, mnapadona,
runepOoia, ux rpaduKu U CBOMCTBA. TpuroHomeTpudecknue GyHKIIUN: CHHYC, KOCUHYC, TAHTCHC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOphl M MX MPOEKUMU Ha OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TenI000MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsi3HEHUE  OKpYXKarolled  cpeabl,  yTUIM3alus
OMOOpPraHNYECKOr0 TOILIUBA JJISi BHIPAOOTKH «TETUIOBOI» U DIEKTPOIHEPTHHU, TTOBEPXHOCTHOE
HATSDKEHUE Y KaWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MoOJIIpHasi Macca, MoJy4eHne HaHOMaTepHUaIoB, TEMJIOBbIE CBOMCTBA TBEPABIX TeIl, KUAKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbL, JJIEKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOITMAIINS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3IyXa, BETPBI, 0ApOMETpP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue JBUKEHHUH C NCIOIb30BAHUEM MEXaHU3MOB, YUET CYXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTHYECKUE KOHCTPYKUMHM (KpPOHIITEHH, pemeéTyarbie
KOHCTPYKIIMH ), UCTIOJH30BAHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TE€XHUKE (THPOCKOII, BOJIOMET
U JIpyrue), ABUTATE]Ih BHYTPEHHETO CropaHHs, MapoBas TypOWHA, OBITOBOW XOJOAMJIBHUK,
KOHJIUIIUOHEP, TEXHOJOTUM TIONYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJOTHUM,  DJEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, Ta30pA3PSIAHBIC JTAMITBI, TOTYITPOBOIHUKOBBIE MPUOOPHI, TaJThbBAHHUKA.

11 KUIIACC

Pasznea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3anmopeiicTBie MOCTOSHHBIX MarHUTOB M IMPOBOJHHKOB C TOKOM. MarHuTHOe IoJie.
Bekrop maruuTHOM MHAYKUMU. [IpUHIMI Cylieprio3uMy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHOM
UHAYKILINH.

MarautHoe 1ojieé IPOBOAHMKA C TOKOM (IIPSIMOIO MPOBOJHHUKA, KATYIIKHM U KPYroBOI'O
BuTKa). OmbIT Dpcrena.

Cuna Amnepa, e€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, €€ HampaBi€HHE W MOAYJb. JIBMKEHHE 3apsSKEHHOW 4YacTUIbl B
OJIHOPOJAHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

MarnuTHoe nozie B BeniectBe. @eppoMarHeTHKy, napa- U JMaMarHeTUKH.



TexHu4eckne yCTpPOWCTBA M TEXHOJIOTMYECKHE NPOLECCHl: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTEIN
3JI€EMEHTapHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHMIA WHAYKIMM MAarHUTHOTO TIONS TOJOCOBOTO U MOJKOBOOOPa3HOIO
MOCTOSIHHBIX MarHUTOB.

KaptvHa nuHMA MarHUTHOM HWHIOYKUMHU TMOJS JUIMHHOTO NPSIMOrO NPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBO/IHUKA, KATYILIKH C TOKOM.

B3aumopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[evictBue cuibl JIopeHa Ha HOHBI 3JIEKTPOJIMUTA.

Habumronenne ABM>XEHUS ITyYKa JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMI OEHCTBUS 3TEKTPOU3ZMEPUTEIBHOTO IPUOOpPa MATHUTOIICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanre MarHUTHOTO MOJISl HOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTHKOB.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

N3mepenue cuinbl AMmepa.

N3yuenune 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOM MHJIYKIIUU HA OCHOBE M3MEpPEHUs CHIIbI AMIiepa.

Tema 5. Dnekmpomaznumnas uHOYKUUA.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOk BekTopa MarHuTHOM MHAYKuMu. DJ1C
MHIYKIUU. 3aKOH 3JeKTpoMarHUTHOM uHAaykuumu Dapanes. BuxpeBoe snekTpuueckoe moJe.
Toxku ®yko.

OJ1C uHAYKIIMY B TPOBOJHUKE, TBUKYIIEMCS] B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymika HWHAYKTMBHOCTM B LEMU TMOCTOSHHOTO ToOKa. SBieHue
camouHaykiuu. 9J[C caMOMHAYKIINH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKUE TPOUECChl: HWHAYKIMOHHAs II€Yb,
COJICHOM/I, 3aIMTa OT 3JEKTPU3AIMH T NPHU JABUKEHUU B MATHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKITHH.

Hccnenoanune 3aBucumoctd OJ[C MHAYKIMM OT CKOPOCTH HM3MEHEHUS MarHUTHOI'O
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBneHre caMOMHIYKIUU.

Uccnenosanue 3aBucumoctu IJIC caMOMHIYKIIMM OT CKOPOCTH M3MEHEHHS CHJIBI TOKA B
LENH.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Omnpenenenne HHAYKIIMA BUXPEBOTO MarHUTHOT'O TIOJISI.

HccnenoBanue siBIeHUS CAMOMHIYKIUU.

COopka Mozenu 3JIeKTPOMarHUTHOTO TeHepaTopa.

Pa3nes 5. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebatenbnas cuctema. CBOOOIHBIE KOJIEOAHMUS.

['apmonnueckue  konebanus. KuHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
OHepreTuyeckoe ONHUcaHue (3aKOH  COXpPaHEHHsS  MEXAHWYECKOM  »Hepruu). BriBog



JUHAMUYECKOTO  ONMCAaHUS TapMOHMYECKMX KojeOaHMM W3 MX OJHEpreTudyeckoro H
KMHEMaTUYECKOTO OIIMCAHMS.

Ammatyna u ¢aza xonebanuii. CBs3b aMIUIMTYAbI KOJICOAHWNW HMCXOMAHOW BEIIMYUHBI C
aMIUTUTYAaMHU KOJIeOaHu# e€ CKOPOCTH M YCKOPEHHUSI.

[Tepuon n yacrora konebanuil. Ileprnoa Manbix cBOOOIHBIX KOJI€OAHUN MAaTEMAaTHYECKOTO
MmasTHUKA. [leprnos cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAasITHUKA.

[Tonsatne o 3aryxaromux KojeOaHUsX. BblHykneHHble KoseOanus. Pe3onaHc.
Pe3zonanchas kpuBas. BnusHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOM. ABTOKOJIEOAHMS.

TexHHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABUKECHHUS.

HaOnronenue He3aBUCUMOCTH NEPHOA MAJIBIX KOJIeOaHUH rpy3a Ha HUTHU OT aMILTUTY/IbI.

HccnenoBanue 3aTyXamuX KOJIeOaHUH U 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOAHUI
OT CONPOTHUBJICHUS.

HccnenoBanue kojiebaHUM TIpy3a HA MACCHBHOM IPYXHHE C IEJIbi0 (OPMUPOBAHUS
npezcTaBiIeHuit 00 ueanbHONU MOJIENU MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs YPHEPTUH MPH KOJIeOaHHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BEIHYKICHHBIX KOJIEOaHUH.

HabGmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSHOIO U IPY>KUHHOT'O MasiTHUKOB.

W3yueHne 3aKOHOB JIBIDKEHUS Teja B X0/€ KoyeOaHui Ha yIIpyroM MojBece.

W3ydeHre ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpa3oBanue SHEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/ bl 3aTyXarOMIMUX KOJIeOaHUH.

HccnenoBaHue BEIHYKICHHBIX KOJIEOaHUH.

Tema 2. dnekmpomaznummubole Ko1e0aHUA.

Konebarenbupiif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBsA3b aMIUIMTYIbl 3apsdjia KOHAEHcaTopa C
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYE.

3aKOH COXpaHEHMsI SHEPTUU B UI€aJIbHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaromuye 3JIeKTpPOMarHuTHbIE KoJieOaHus. BBIHYXJEHHBIE 3JIEKTPOMArHUTHBIE
Kosie0aHusl.

IlepemeHHBIII TOK. MOIIHOCT NEPEMEHHOrO TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HaYeHHE CUJIbI TOKA U HAIPSKEHUS! TIPU pa3iIuyHON opMe 3aBUCUMOCTH MEPEMEHHOTO TOKA OT
BpPEMEHH.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENIM CHHYCOUJAJIBHOTO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUi.

Wneanpublii Tpancdopmatop. IIponsBoacTBo, nepegadya U moTpedlieHUue 3IEKTPUUYECKON
DHEPIHH.

DKOJIOTUYECKHE PHUCKU TPH IMPOU3BOJCTBE 3JEKTposHEepruu. KynbTypa ucnoiap30BaHUS
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HHU.

TexHu4yeckne yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: AJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUU JIEKTpoIepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBUCUMOCTh YaCTOTBI CBOOOJHBIX KOJIEOaHUI OT MHIYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuusuiorpaMMbl 3JI€KTPOMAarHUTHBIX KOJIEOaHHH.

['eHeparop He3aTyXalOIMKX AIEKTPOMATHUTHBIX KOJIEOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.



BhIHYX1€HHbBIE CHHYCOMIaJIbHBIE KOJIEOaHHU .

Pesucrop, karymika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH [IEPEMEHHOIO TOKA.

Pe3oHanc mpu mocienoBaTeabHOM COCIMHEHUM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOpa.

YCTpOoHCTBO U IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

Wzydenue tpanchopmaropa.

HccnenoBanne NEpEeMEHHOIO TOKA 4epe3 IOCIIEN0BAaTEIBHO COSAMHEHHBIE KOHIEHCATOD,
KaTYyILKY U pE3UCTOP.

HaOnronenue 31eKTpOMarHuTHOrO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbBIE 60JIHbL.

MexaHuueckue BOJIHBI, YCJIOBHUS HX pacnpocTpaHeHus. [lonmepeunble M IpOJOJIbHBIE
BosIHBL. Ilepuon, ckopocTe pacnpocTpaHeHus U AJIMHA BOJNHBI. CBONCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, peIoMIICHUE, UHTePhEPEHITHS U AU(PAKITHSL.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHBIE BOJHBI. Y CJIOBMs M3JIy4EHHUS JJIEKTPOMArHUTHBIX BOJIH. B3aumHas
OpHUEHTAIMs] BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  JJIEKTPOMarHUTHBIX  BOJH: OTPaXCHHE, [PEIOMIICHHME, IOJISIpU3ALINL,
uHTEephEepeHIHs U AUPaKITHSL.

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

[TpyHIMIIBI pagUOCBS3U U TeNEBUACHUA. Pagronokanus.

DNeKTPOMarHUTHOE 3arpsi3HEHNE OKPYXKaroIIel Cpeibl.

TexHUueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
pagap, paauoNpUEMHHUK, TeEJIEeBU30p, aHTeHHa, TenedoH, CBY-meusb, ynbTpa3BykoBas
JMarHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO0pa3oBaHue 1 paclpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIeOaHHHA.

Habmoienue orpaskeHus U NpeioMIIeHHs] MEXaHUUECKHUX BOJIH.

Habmonenue uarepepeHny 1 1udpakiud MEXaHMYECKUX BOJIH.

AKYCTHYECKHI pe30oHaHC.

CBolicTBa yabpTpa3ByKa U €ro IpUMEHEHHUE.

Habmroienue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KoJIeOaHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, MpeIoMIICHHE,
noJsipu3aius, Tudpakuus, UHTepdepeHus.

O6HapyxeHrue HHPPaKPACHOTO U YIBTPA(YHOIETOBOTO U3TyUCHUMN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

W3yuenue napameTpoB 3ByKOBOH BOJIHBI.

N3ydeHne pacrpocTpaHEHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMOoNMHENHOE pacIpOCTpaHEHUE CBETa B OJHOPOIHOM cpene. JIyd ceera. TodeuHbIi
HCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne HM300pakeHUIl B IJIOCKOM
3epkasie. Cpepudeckue 3epkana.



[Ipenomnenne cBera. 3aKkOHBI TPEIOMJICHHS CBeTa. AOCOJIOTHBIM IOKa3aTelb
npenomiieHuss. OTHOCUTENBHBIM IOKa3aTenab INpesnomieHus. [1ocTOSHCTBO 4acTOThl CBETa U
COOTHOUIEHHUE JUIMH BOJIH MPU NEPEXOJEe MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pasjena
JBYX ONITUYECKUX CPE.

Xon nydeit B mpu3Mme. Jucnepeust ceeta. CloxHBIN cocTaB Oenoro cBera. L[Ber.

ITonHOE BHyTpeHHee oTpakeHue. IIpeenbHblil yroi MoJaHOro BHYTPEHHETO OTPasKEHUSI.

Cobuparomue W pacceuBarouiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTUYECKasi CHJa TOHKOHM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHUS TOHKOH chepudeckoit
JIMH3BI OT €€ FTEOMETPUU U OTHOCUTENIBHOTO MTOKA3ATENsI IPETOMIICHHUS.

dopMya TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIUH30M.

Xox ny4a, IpOUIEALIEro JIMH3Y O/ TPOU3BOJIbHBIM YIJIOM K €€ IVIABHOW ONTHUYECKOU OCH.
[TocTpoeHne n300pakeHUI TOUYKH U OTPE3Ka MPSIMON B COOMPAIONINX U PACCEHBAIOIINX JIMH3AX
U UX CUCTEMaX.

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

[Ipenenbl IPUMEHUMOCTH T'€OMETPUUECKOM ONTHUKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIO/IEHUsI MaKCUMYMOB M MHHHUMYMOB B HWHTEpP(EpPEHIIMOHHON KapTHHE OT JBYX
KOTE€PEHTHBIX HCTOYHHUKOB. [I[puMepsI KilaccuyecKiX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHUMYMOB IPH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue YCTpPONCTBA M TEXHOJIOTMYECKHE IIPOLIECChl: OYKH, JyIa, IEepPUCKOI,
dboroanmapaT, MHUKpPOCKOI, MPOEKIIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
ONnTHKa, TU(PaKIUOHHAS PEIIETKA.

Hemoncmpavyuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue NpeloMIICHUS CBETA.

HabGmtonenue morHOro BHyTpeHHEro oTpakeHusi. Mojiennb CBETOBO/ 1.

HccnenoBanne Xx0/1a CBETOBBIX ITYUYKOB YEPE3 IIOCKONAPAIIIENBHYIO IUIACTUHY U IPU3MY.

UccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

Moenu MEKpOCKOIIa, TEIECKOIA.

Hab6monenue nnrepdepeHimm ceera.

Habmtoienue 1BETOB TOHKUX TIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne quppakinOHHON PEIIETKH.

Habmonenue nudpakiinoHHOrO CeKTpa.

Habmonenue nucnepcun cBeta.

Habmroienue nosisipuszanuu cBera.

[IpuMeHeHre MONSIPOUI0B AJIsl U3YyUEHUSI MEXAaHUUYECKUX HANPsHKEHUI.

Yuenuueckuit sxkcnepumenm, nadbopamopnvie padbomot, npaKmuKym.

N3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O PacCTOSIHUSL OT BELIECTBa (Ha MpUMeEpe KHUIKUX
JIUH3).

H3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tony4yeHnue n300paxkeHHs: B CHCTEME U3 IUIOCKOTO 3epKaja U JIMH3BI.

[Toryuenue n300pakxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TEIECKOMMYECKUX CUCTEM.

Hab6nronenue aqudpakunn, nHTEphEpEHITNN U TIOJIIPU3AINHN CBETA.

W3ydeHne noaspu3aluy CBETa, OTPAXKEHHOIO OT MMOBEPXHOCTU AUAJIEKTPHKA.

N3ydenue naTepdepeHInu 1a3epHOTo U3IYUYEeHUS Ha ABYX LIENSX.

HaGmronenue aucrepcum.



Hab6nronenue u uccnenoBanue qudpakiimOHHOTO CIIEKTPa.

N3mepenne 1MHbI CBETOBOM BOJIHBI.

[Toryuenue criekTpa U3Iy4eHHUs] CBETOUO/IA TIPU OMOIIH TU(PAKIIMOHHON PEelIETKH.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH TEOPUH OTHOCHUTEIBHOCTH.

['paHuLBl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW ~ uHTepBai.  IIpeoOpaszoBanmst  Jlopenma.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIECHUE BPEMEHU U COKpallleHUe
JUTVHBL.

OHeprus U UMIYJbC PEISITUBUCTCKON YaCTUILIBI.

CBs13b MacChl € SHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOSI.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECCHI: CIIyTHUKOBBIE INPUEMHHUKM,
YCKOPUTEIHN 3apsKEHHBIX YaCTHII.

Y4eHn4ecKkuid IKCIIEPUMEHT, 1abopaTOpHBIE pabOThI, MTPAKTHKYM.

Onpenenenre UMIyabCa U SHEPTUU PEISITUBUCTCKUX 4YacTUIl (10 (ororpadusiM TPEeKoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnycKynapHno-6011060it oyanusm.

PaBHOBecHOE TemoBoe u3Ny4YeHHE (HM3IydeHHEe aOCONIOTHO UEpPHOro Tena). 3aKoH
cMemenust Buna. ['unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMIYJIbC (POTOHA.

®otordppexr. Omprter A. I'. CroneroBa. 3akoHbl hoToddexTa. YpaBHEeHHEe DWHIITEHHA
s poroaddexra. «KpacHas rpanuna» Gororddexra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JaBJICHWE CBeTa Ha aOCONIOTHO MOMIOMIAIOIIYI0 M
abCoIIIOTHO OTpaskarollyto noBepxHocTh). OnbiTh I1. H. JleGenena.

BonHoBele cBoiicTBa yactun. Bonubl ne bpoiurt. [InvnHa BosHBI e bpoinsg u pasmepsl
o0nacTH  JoKanu3aluM  JABIKYILIeics vactuipl.  KopmycKynsipHO-BOJHOBOH — Tyanu3m.
Judpaxius 31eKTpOHOB Ha KpUCTasliax.

Criermnduka n3mepenuit B Mukpomupe. CootHoleHus HeonpeaenéuHoctei I'elizendepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CIIEKTPOMETP, (POTOIIEMEHT,
¢doToaTUnK, TYHHEIbHBIH MUKPOCKOII, COJIHEUHasi OaTapesi, CBeTOIUO/.

Hemoncmpayuu.

D010 deKT Ha YCTAaHOBKE C IIMHKOBOH TJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodpdekTa.

HccnenoBanue 3aBUCMMOCTH COIIPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

CBeTOoauoOI.

Conneunas Oatapes.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue ¢poTope3nucTopa.

N3mepenne nocrosiuHol [manka Ha ocHOBe uccnenoBanus Gporodddexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANO/ OT HAIIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBaHUIO CTpOeHUs aToMa. [Tnanerapnas moznens atroma Pesepdopaa.

[Toctynatel bopa. M3nydyenune u norsomieHrue (pOTOHOB MPH MEpexoie aromMa C OJAHOIO
YPOBHsI SHEPTUU Ha APYTOH.

Buasl ciektpoB. CrieKTp YpOBHEM 3HEPTrUM aToMa BOJAOPO/a.

CnoHTaHHOE U BBIHYXKJIEHHOE U3NyueHue ceera. Jlazep.

TexHuueckne YCTpOHMCTBA W TEXHOJIOTMYECKHE TMPOUECCHl: CHEKTPAIbHBIN aHAINU3
(ciexkTpockom), Ja3ep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mopnens omnbita Pesepdopra.



Hab6nronenne nuHEH4aThIX CIIEKTPOB.

YCTpOoUCTBO U IEHCTBHUE CYETUMKA HOHUZUPYIOLIUX YACTHLL.

OrnpeneneHne IIMHbI BOJIHBI JIA3EPHOTO U3IIYyYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmuxym.

Hab6nronenue TMHEHYaToro crekTpa.

HccenenoBanue cnekrpa pa3peKeHHOIO aTOMApHOIO BOJOPOJA U U3MEPEHHE IOCTOSTHHON
Pun6epra.

Tema 3. usuka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl.

PannoaktuBHOCTh. Anba-pacman. IJISKTPOHHBIM U MO3UTPOHHBIA OeTa-pacran. ['amma-
U3JIy4CHHUE.

3aKkOH paguoOaKTUBHOro pacmnana. PagumoakTuBHble H30TONBI B mpupone. CBoicTBa
MOHU3HUPYIOIIETO U3IIyYeHUs. BiausHue painoakTUBHOCTH Ha KUBBIE OpraHu3Mbl. EcTecTBeHHBIN
¢don uznydenus. Jlozumerpus.

DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

SAnepusie peakuuu. J[enenue wu cuHTe3 sAnep. SnpepHbie peakTopbl. IIpoGremsr
YIOPaBIsEMOro TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHE AaCMEKThl pa3BUTUS  sIEPHOM
SHEPIeTUKHU.

MeTto/1bl perucTpanyy U UCCIEeIOBaHUS JIEMEHTAPHBIX YaCTHULL.

@yHIaMEeHTANIbHbIE B3aUMOJECUCTBUSA. bapnonsl, Me30HbI U sentoHsl. [IpencraBnenue o
CranpaptHoit monienu. KBapk-riitooHHast MOJCIb a[pOHOB.

®usnka 3a npeaenamu CtannapTHON Mojenu. TEMHass MaTepust U TEMHas SJHEPIUsL.

EnuncTBO Qu3nyeckoil KapTUHBI MUpa.

TexHu4ecknue yCcTpOHWCTBa M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa BuibcoHa,
AIEPHBI  pEaKTop, TEPMOSAEPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM oTorpadusim).

HccnenoBanue painoakTUBHOTO (OHA C UCTIOIb30BAaHUEM JI03UMETPA.

W3ydenue nmoriomnieHus 0eTa-4acTUl] aTlFOMUHHAEM.

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M ACTPOPU3UKH.

Otanbl  pa3BUTHS  acTpoHOMUHU. [IpukinagHOe W MHUPOBO33PEHUECKOE 3HAYCHHUE
acTpoHoMud. I[IpuMEeHUMOCTh 3aKOHOB (U3UKH UIsI OOBSICHEHHS TPHUPOIbI KOCMHUYECKHX
00BEKTOB.

Metoapl acTpOHOMUYECKUX HcclienoBaHUA. COBPEMEHHBIE ONTUYECKUE TEJIECKOIBI,
paanoTeNeCKOMbl, BHEaTMOCc(hepHast acCTpOHOMHUSI.

Bun 38é€31H0r0 Heba. Co3Be3nus, ipkue 3BE3/1bl, IAHETHI, UX BUAUMOE JABHKEHUE.

Conneunas cucrema.

Comnre. Conaednast akTHBHOCTh. McTtounuk saepruu ComHIla U 3BE31.

3BE3/bI, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTB». 3BE3/bI TJIABHOW ITOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbBY JUIA
3BE3] IJIABHOM  IOCJIENOBATENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoBpeMEHHbIE
IIPEACTABIICHUS O MPOUCXOKACHUM U 3BOIOIMH COJIHIA U 3BE3T. DTaIlbl )KU3HU 3BE3L.

Mineunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE AbIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6na. Pazberanuwe ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBOE H3TydEeHUE.

MacmtaOHas cTpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.



Habmionenuss  3BE3mHOr0 HebGa  HEBOOPYKEHHBIM  IJ1a30M €  HCHOJIB30BaHUEM
KOMITBIOTEPHBIX TPWIOKEHUN Ui  ONpENesieHUs] IOJIOKEHUsT HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE C03Be31s1 CEeBEpHOIo MoIymapus U sipKkue 3BE3/bI.

Habmonenus B Teneckon JIyHsl, IUIaHET, TYMaHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

Du3nYeCKHl NPAKTHKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C UCIIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTeM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TIOTPEIIHOCTH  HM3MepeHMi  ¢u3mveckux BenuuuH. OIEHKa  TpaHuIl
MOTPEIIHOCTEH.

[IpoBeneHNe KOCBEHHBIX W3MEPCHHM, WCCICOBAHUNA 3aBUCHMOCTEH  (DU3MUecKHx
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMATHUECKUX
pazzenax «Y4eHUYeCKUi 3KCIIEPUMEHT, Ja00opaTopHbIe paboThl, IPAKTUKYM).

O0o01marmniee NOBTOpPEeHHME.

O6oOmerrne W cUCTeMaTH3alMsl  COJIEpXKaHWsS — pa3/ieloB  Kypca  «MexaHHKay,
«MonekynsipHas ¢u3MKa U TEPMOJUHAMHKA», «DIEKTpoauHamuKkay, «KoneOGaHus ¥ BOJHBDY,
«OCHOBBI CHENHMATBHONH TEOPHUH OTHOCUTENBHOCTHY», «KBaHTOBas Qu3nkay, «IIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3mku m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, POJdb M MeCTO (U3MKH M acCTPOHOMHUU B
COBPEMEHHOM HAy4yHOM KapTHMHE MMpaA, 3HAYEHUE ONMCATEIIBHOW, CUCTEMaTU3UPYIOLIEH,
O0O0BSCHUTENBHON U MIPOTHOCTUYECKOU QPYHKIMI PU3NYECKON TEOpHH, pOJib PU3UUECKON Teopuun
B (OpPMHUPOBAHUM TIPEACTABICHUN O (PU3UYECKON KapTHHE MHUpPA, MECTO (PU3UUYECKON KapTHUHBI
MHpa B 00ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEACTABICHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3H.

N3yuenne kypca ¢puzuku yriayonéHHoro ypoBHs B 11 kitacce ocymiecTBiseTcs ¢ yuéTom
COJIEp)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnole nOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHME, Hay4HbIM (akr, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, TeOpHus, HaOIroAeHUe,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTU U3MEPEHUH, U3MEPUTEIIbHbIE
npubopsl, nudposas 1adopaTopusl.

Mamemamuka: penieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckre QyHKIMU: CHHYC,
KOCHUHYC, TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. BEKTopbl M MX
MPOEKIIMM Ha OCU KOOpAMHAT, CIOKE€HUE BEKTOpOB. [Ipou3BonHbIE 3/1eMEHTapHBIX (DYHKLIHM.
[Tpu3Haku o100 TPEYTOJIbHUKOB, ONpeAeIeHNe TIOMAAN TUIOCKUX GUryp u 00bEMa Tell.

buonozua: snekrpuueckue SBICHHUS B KUBOM mpupoje, KojeOaTelbHblEe ABMXKEHUS B
JKUBOM  NpUpOAE,  DKOJOTMYECKHUE  PUCKM  TPU  TIPOU3BOACTBE  AJIEKTPOIHEPIHH,
AIIEKTPOMArHUTHOE 3arpsi3HEHUE OKpY’Kalolled Cpeapl, yIbTpa3ByKOBas JAMAarHOCTUKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOH NMPUPOJE.

Xumusa: CTpoOeHHE aTOMOB M MOJIEKYJ, KpUCTaJNIMYecKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

TI'eozpagpua: marnuTHBIE MOTIOCAa 3€MIIM, 3aJI€KU MAarHUTHBIX pyl, (poTochEMKA 3eMHOI
MOBEPXHOCTH, ceiicMorpad.

Texnonozusa: npuMeHEeHHE MOCTOSHHBIX MarHUTOB, AJIEKTPOMArHUTOB, IEKTPOABUTATEND
SlkoOum, reHepaTOp MEPEMEHHOIO TOKA, HWHAYKIMOHHAs TIe4yb, JHUHUM OdJIEKTpolepeaad,
3JICKTPOJIBUTATENb, paaap, paauonpuéMHUK, TeIeBU3op, aHTeHHa, Tenedon, CBY-meus,
yIbTpa3ByKOBasi IUarHOCTUKa B TEXHUKE, IPOEKIMOHHBIM ammapar, BOJIOKOHHas OITHKa,
coJiHe4Has Oarapesi, CIIyTHUKOBbIE MPUEMHUKH, sIepHAsi JHEPreTHKa U SKOJIOTMUECKHE aCTeKThI
€€ pa3BUTHS.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA3OBAHUMAJIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/IbTaThl OCBOCHMs yueOHOro mpeamera «DU3uKay J0JKHBI OTpaXxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTalUi, IO3UTHUBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAIUIHMOHHBIM IIEHHOCTSAM POCCHICKOrO  OOIIecTBa,
paclIMpeHNe KU3HEHHOTO OIBITA U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUUA OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMA:

e Cc(hOPMHUPOBAHHOCTh TIPAXJAHCKOW MO3MLMU OOYyYaroIlerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOI0 OOIIECTBa;

® [IPUHATHE TPAJULUOHHBIX OOIIEUYETOBEUECKUX I'YMAHUCTUYECKUX U JEMOKPAaTUYECKUX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO J€SITEIbHOCTh B MHTEpECaX I'Pa’kIaHCKOIo OOILIEeCTBa,
y4acTBOBaTh B CAMOYIPABIECHUHU B 00pa30BaTEIbHON OpraHU3aluy;

® yMEHHE B3aMMOJCICTBOBATH C COLMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKLIMSAMU M Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMAHUTApPHOW U BOJIOHTEPCKOM IEATENBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUSA:

e c(OpMHPOBAHHOCTH POCCUNCKON rpa’kJaHCKOW MICHTUYHOCTH, NaTPUOTH3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSM POCCHUMCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEICHHUS;

e CHocOOHOCTh OLIGHMBaThb CHUTYallMI0O W INPUHUMAThb OCO3HAHHBIE PELICHHUS,
OpUEHTHUPYSICh HAa MOpPAJIbHO-HPAaBCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM 4HCIE B
JEATEIIBHOCTH YUYEHOTO;

® 0CO3HaHME JMYHOIO BKJa/a B IOCTPOEHUE YCTOHUNBOrO OYy/IyIIEro.

ICTETHYECKOr0 BOCTIMTAHMSA:

® DOCTETHMYECKOE OTHOLIEHHE K MHpPY, BKJIIOYas OJCTETUKY Hay4dHOrO TBOPUYECTBA,

npucyuiero pu3nyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3lnyHbIM cdepaM NpoPecCHOHANBHONU IEesTebHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOW, YMEHUE COBEPIATh OCO3HAHHBIN BHIOOP Oynymeit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHbBIE TUIAHBI;

® TOTOBHOCTb M CHOCOOHOCTH K OOpa30BaHMIO M caMO00Opa30BaHUIO B 00JacTU (PU3MKU
Ha MPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(hOPMHUPOBAHHOCTb HKOJOTHUYECKOM KYJIbTYphl, OCO3HaHME TJI00AJLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

® [UJJAHHWPOBAHUE W OCYILECTBJICHUE JIEUCTBUIA B OKPYKAIOUIEH Cpelle Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOIO Pa3BUTH YEIIOBEYECTBA;

® pacIIMpEHHE ONbITa JAEATEIbHOCTU HKOJOTMYECKOW HAIpPABJIEHHOCTH HAa OCHOBE
UMEIOIUXCs 3HaHUM 10 (pU3HKe.

HeHHOCTH HAYYHOI'0 NO3HAHHUS:



c(OPMHPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH JeATeNIbHOCTH, TOTOBHOCTH B IPOLECCE H3YUCHHS
(GU3MKH ~ OCYWIECTBIATH  NPOEKTHYIO W HCCIEAOBATEIbCKYIO  JIESTEIbHOCTh
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble JJornueckue aeiicTBuA:

CaMOCTOSITENIbHO (DOPMYyJIUpPOBaTh U AKTyaJIM3UpPOBaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPENENATh eI AEITEIBHOCTH, 3a1aBaTh IIAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHSI B PACCMATPUBACMBIX (DHU3HUYECKHX
ABJICHUSX;

pa3pabaTbiBaTh IJJaH pelIeHUs NpoOjaeMbl C Yy4ETOM aHajau3a HUMEHIuXcs
MaTepUaIbHBIX U HEMAaTEPHUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKH ITOCIIEICTBUM IEATEIBHOCTH;

KOOPJWHUPOBATh W BBINOJMHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

ba3oBble ncciienoBarejbCcKue AeiCTBHUA.

BJIQ/IETh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHU U METOJaMH (pU3nuecKoin
HaYKU;

BJIAJETh HAaBbIKAMHU Yy4EOHO-HCCIIEOBATENIbCKOM M TPOEKTHOM JEATeNIbHOCTH B
o0nactTu (U3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY
METO/IOB pEeLIeHUs 3aJad (U3NYECKOTO COJEepKaHUs, NPUMEHEHHIO pPa3INnYHbIX
METOJIOB MO3HAHNUS;

BJIQJIETh BUJIAMHU JIEATEIBHOCTHU IO MOJIyYEHUIO HOBOT'O 3HAHMSI, €r0 MHTEPIIPETALINH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYaIUsIX, B TOM YHCIE MPH
CO3/1aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH ITPUUMHHO-CJIE/ICTBEHHBIE CBSI3U M aKTyallU3UpOBaTh 3aJady, BbIIBUraTh
rUnore’y €€ pelleHus, HaxoOuThb AapryMeHTbl U1 JI0Ka3aTeabCTBa CBOMX
YTBEP)KJICHHI, 3371aBaTh MapaMeTpbl U KPUTEPUH PEILICHHS;

aHAJTM3UPOBATh IOJyYEHHbIE B XOJE€ pEIICHUS 3aJaud pPe3yNbTaTbl, KPUTHUECKU
OILICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBUTH U (POPMYJIIUPOBATH COOCTBEHHBIC 3a7a4 B 00Pa30BaTEIBHON NeATEIHLHOCTH, B
TOM YHCJI€ IPU U3YUYEHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUThH 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 0071aCTh )KU3HEACITEIHHOCTH;
yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE UJEH, IpeIaraTb OpUrHHAIbHbIE TOJXOAbI U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ nnopmanmeii:

BJIAJCTh HABBIKAMU TOJNy4eHUs uHGpopManuu (U3UUYECKOTO COJACpXKAHUA U3
UCTOYHUKOB pPa3HBIX THUIIOB, CaMOCTOSATEIIBHO OCYILUECTBIIATh IIOMCK, aHalu3,
CHUCTEMAaTH3allMI0 W HMHTEPIPETALnI0 HHPOPMALMU PpaA3IUYHBIX BHIOB U (oOpM
IIPEICTABIICHHUS,;



OIICHUBATH JOCTOBEPHOCTH HH(OPMAIIHH;

HCIIOJIb30BaTh CPEJCTBAa WH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
pEIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTaHU3AlMOHHBIX 3a1ad ¢
coOiroficHHeM TpPeOOBaHWUH  APrOHOMHUKH, TCEXHHUKH O€301aCHOCTH, TMTHUCHBI,
pecypcocOepexeHusi, TPaBOBBIX H JTHYECKUX HOPM, HOPM HMH(POPMAIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYECKOTO COJCP)KAHUS B pa3IMUHBIX (opMarax ¢ y4éToM
Ha3Ha4YeHWs] WHGOpMAIMU U IEJEBOW ayJUTOPUH, BHIOMpas ONTHMAIBHYIO (OpMy
MIPEJICTABICHHS U BU3YyaTH3aI[1H.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelCcTBUA:

OCYILECTBIIATH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH J1EATEIBHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTEHI;
Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpPE/CTB;

IOHUMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAHTHONU M MHUBUAYaJIbHON paboThI;
BbIOMpaTh TEMAaTUKY U METOJIbl COBMECTHBIX JIEHCTBUM C y4€TOM OOILIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 4ieHa KOJUIEKTUBA,;

IPUHUMATh LIE€JIM COBMECTHOM J€ATENbHOCTH, OPraHU30BbIBaTb U KOOPAMHUPOBATH
JeiCcTBUS TO €€ JOCTM)KEHMIO: COCTAaBJIATh IUIAH JACWCTBUM, pacnpenensiTb POju C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaTbl COBMECTHOM padoThI;

OLIGHMBATh KayeCTBO CBOEr0 BKJaJa M KaXJOr0 Y4YacTHUKA KOMaHIbl B OOIIUI
pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MIPOEKTHI, OLEHUBATh UJEU C TO3UIMH HOBU3HBI, OPUTHHAIIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIAITh IO3UTUBHOE CTPATETMYECKOE ITOBEACHHME B PA3JIMYHBIX CHUTYyalMsX,
HPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusaunus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh B 00JACTH (PU3UKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEIICHUs] paCYETHBIX M KAYECTBEHHBIX 3a/]1a4, IUIaH
BBITOJIHEHUS MTPAKTUYECKOH paboThl ¢ YYETOM HMMEIOIIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHMIA;

JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €T0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelIeHuE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIMIHMHA B 00IacTu (U3UKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

JIaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh, OLIEHUBAThH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIAJCTh HABBIKAMM IIO3HABATEIbHOM pPE(IECKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JIEUCTBUUA U MBICIIUTEJIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;
YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATH PEIICHHUS [0 UX CHHXKEHUIO;
IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;
MPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;



IIPUHUMATh MOTHUBBI U apI'YMEHTBI APYTUX IPU aHAJIN3€E PE3YJIbTATOB EATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mpouecce AOCTHXKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI MO (pu3mKe ams
YPOBHS cpeHero ooiiero o0pa3zoBaHus y 00y4yarolUXcs COBEPUICHCTBYETCS IMOLMOHAIBHBIN
MHTEJUICKT, MPEANOaralouiii coOpMHUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOUIEI0 CHOCOOHOCTh IIOHMMATh CBOE OSMOIMOHAIBHOE
COCTOSIHHE, BUJICTh HANPABJICHHS Pa3BHTHs COOCTBEHHOW HSMOIMOHAIBHOW chephl,
OBITH YBEpEHHBIM B cele;

CaMOpEeryJIMpOBaHKsl,  BKJIIOYAMONIETO  CAMOKOHTPOJb,  yYMEHHE  IPHHUMATh
OTBETCTBEHHOCTh 33 CBOE  IIOBEJCHUE, CIIOCOOHOCTh  aJalTUPOBAaThCA K
IMOIIMOHAIBHBIM H3MEHEHHUSM U TIPOSIBISITh THOKOCTh, OBITh OTKPHITBIM HOBOMY;
BHYTPCHHEH MOTHBALMH, BKIIIOYAIONICH CTPEMJICHHUE K JOCTIIKCHHUIO LICIU U YCIEXY,
ONTHMH3M, HHULUATHBHOCTh, YMEHHE JICHCTBOBATh, HCXOS U3 CBOUX BO3MOXKHOCTEH;
OMIIATUH, BKJIFOYAOMICH COCOOHOCTh MOHMMATh YMOLMOHAIBHOE COCTOSHHE APYTHX,
YYUTBIBATH €r0 TIPU OCYIIECTBICHUM OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKIIOYAIONIMX CIIOCOOHOCTh BBICTPAUBATH OTHOILICHUS C
JPYTUMH JIFOAbMH, 3200 THTBCSI, MIPOSIBIISITH HHTEPEC U pa3perars KOH(IUKTHL.

[MPEAMETHBIE PE3YJIBTATHI

K konny oOyuenust B 10 knacce npeIMETHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YUaIOIIUXCSl YMEHUI:

NOHMMATh pPOJb (PU3UKK B DSKOHOMHYECKOW, TEXHOJOTMYECKOW, 3KOJOTUYECKOH,
COLMAIBHOW M 3TUYECKOH cepax IesTeIbHOCTH YeIOBEKa, POJib U MECTO (PU3HUKH B
COBPEMEHHOM HAay4YHOU KapTHHE MHPA, 3HAYCHUE ONUCATEIbHOM,
CHCTEMaTU3UPYIOLIEeH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PYyHKIMH (uzndeckoit
TEOPUU — MEXAHUKU, MOJIEKYJISIPHOM (U3MKU U TEPMOAMHAMHKHU, POJIb (PU3NUYECKOU
TEOpHH B (POPMUPOBAHUU NPEACTABICHUN O (U3NUECKON KapTHHE MHPA;

pasnnyath yCJIOBHUS MNPUMEHUMOCTH Mojened (U3NYeCKMX Tel M IPOLECCOB
(sIBIEHUI): MHEpLMATIbHAS CUCTEMa OTCUETa, a0COJIFOTHO TBEP/OE TENO, MaTepHUaIbHas
TOYKa, PABHOYCKOPEHHOE JBHWXKEHHME, CBOOOJHOE TMajJeHue, abCONIIOTHO YIpyras
nedopmarusi, abCOTIOTHO YIPyroe u abCONIOTHO HEYIMPYroe CTOJIKHOBEHHSI, MOJCIH
rasa, >KUJIKOCTH M TBEPAOTro (KPUCTAJUIMYECKOTO) Tena, MACalTbHbIM ra3, TOYSUHBIH
3apsAJl, OTHOPOJHOE JIEKTPUUYECKOE TOJIE;

paznuyaTh yclnoBUs (TpaHMIBl, O0OJACTH) NPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OrPaHUYEHHOCTh
HCIIOJIb30BAaHUs YACTHBIX 3aKOHOB;

AQHAIN3UPOBATh M OOBACHATH MEXAHWYECKHUE TIPOIECCHl M SIBJICHHUSA, HCIOJIb3Ys
OCHOBHBIC TIIOJIO)KEHUS] W 3aKOHBl MEXaHMKH (OTHOCHUTENBHOCTh MEXaHMYECKOTO
JIBUXKEHUS, (OpMYJIbl KMHEMAaTUKH PaBHOYCKOPEHHOIO ABM)KEHUsSI, MPeoOpa3oBaHUs
['amunes nns  CKOPOCTM W INEepeMelleHus, 3akoHbl HplooToHa, mnpuHIUD
OTHOCHUTENIBHOCTH ['anuiies, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXpPAHEHUs
UMITYJIbCa M MEXAaHWYECKOH SHEpruH, CBs3b padOThl CHJIBI C HW3MEHEHHEM
MEXaHUYECKOM SHEpPruu, YCJIOBHsS paBHOBECHS TBEPAOTO Tena), IMPU ITOM
UCIIOJIb30BaTh ~ MAaTeMaTU4YECKOE  BBIPAXEHHE  3aKOHOB,  YKa3blBaTh  YCIIOBHS
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: IpeoOpa3zoBaHuil ["anuies, BTOporo u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXPAHEHHUS UMITYJIbCA M1 MEXaHUUECKON YHEPTUH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;



AHATM3UPOBATh U OOBSCHATH TETUIOBBIC MPOIECCHl U SIBJICHUS, HCIOIb3Ys] OCHOBHBIE
nonoxenns MKT u 3aKOHBI MOJIEKYJISIDHOH (H3UKH M TEPMOJUHAMUKH (CBSI3b
JIaBJICHUS UJI€aJIbHOTO ra3a co CpeIHe KMHETUYECKOW SHEprueil TEIIOBOrO IBUKEHUS
M KOHIEHTpalMel €ero MOJIEKYJ, CBSI3b TEMIEPAaTypbl BELIECTBA CO CpeaHen
KMHETUYECKOM DJHEprued TEeIJIOBOTO JBHUKEHUS €ro 4YacTHll, CBA3b JaBJIEHUS
UJEANbHOTO Ta3a C KOHLEHTpalued MOJIEKYJI U €ro TeMIEepaTypoi, ypaBHEHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
SHEPrUM B TEIUIOBBIX MpOlEccax), MPU HSTOM HCIOJIb30BaTh MaTEMaTUYECKOE
BBIPDA)KEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUS IPUMEHMMOCTH ypaBHEHUs MeHzeneeBa—
Knaneiipona;

AHATM3UPOBATh M OOBSACHATH DJIGKTPUYECKUE SIBJIICHUS, WCIOIb3YyS OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsijia,
3akoH  KynmoHa, TNOTEHIMANbHOCTh  AJEKTPOCTATUYECKOTO  TOJIA,  MPHUHIIMI
CYNEPIIO3UINHN SJIEKTPUUECKUX IOJIEH, MPU 3TOM yKa3blBas YCIOBUS NMPUMEHHUMOCTHU
3akoHa KymoHa, a Take NpaKTUYECKHW Ba)KHBIE COOTHOIICHHS: 3akoHbl Owma Jyist
y4acTKa LEeNu U JAJI1 3aMKHYTOH 3JIEKTpUUECKOU LienH, 3akoH Jxoyna—JIenua, npaBuia
Kupxroda, 3axonsr @apagest 1u1st 3JCKTPOIH3a);

ONHKCHIBATh (DU3MUECKHUE MPOIECCHl M SBJICHHSI, HCIIOIB3YysS BEIIMYUHBL: IEPEMEIICHNUE,
CKOPOCTb, YCKOPEHUE, UMITYJIbC T€Ja U CUCTEMBI TE€J, CHJIa, MOMEHT CHUJIbI, 1ABJICHHE,
MOTEHIIMAIbHAS JHEPrUs, KUHETHYECKash JHEPrus, MeXaHWdecKas sHeprus, padora
CUJIbl, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJIa TSKECTH, CHUJIa YIPYTOCTH, CHJIA
TPEHUsI, MOIITHOCTb, SHEPTUSI B3aUMOACHCTBUS Tela ¢ 3eMiEi BOIU3H €€ MOBEPXHOCTH,
SHEeprus ympyrod aedpopmanuu TPYXKHHBI, KOIUYECTBO TEIJIOTHI, aOCOIIOTHAS
TeMIiepaTrypa Teja, padoTa B TEPMOJAMHAMHUKE, BHYTPEHHSSI DHEPTUs HIACATBHOTO
OJIHOATOMHOTO Ta3a, paboTa HEaNbHOTO ra3a, OTHOCHTENbHAs BIIAXKHOCTh BO3.yXa,
KII[l waeanpbHOro TEIUIOBOIO JIBUTATENs; JJIEKTPUYECKOE TMOJIe, HaNpsKEHHOCTh
AIIEKTPUUECKOTO TOJIA, HANPSKEHHOCTh MOJII TOYEUHOIO 3aps/ia WU 3apsSyKEHHOTO
mapa B BaKyyMe U B JUAJICKTPUKE, MOTEHITHAT JIEKTPOCTATHYECKOTO TOJIsA, PA3HOCTh
MOTEHIMAJIOB, 3JIEKTPOABMKYIIAs CHUJIA, CUJa TOKa, HaIpsSKEHUE, MOIIHOCTh TOKa,
ANIEKTpUYECKasi €MKOCTh IIJIOCKOTO KOHJIEHCATOpa, COMPOTHBJICHHE Y4YacTKa IEMH C
MOCJIEIOBATEIbHBIM M MapajulelIbHbIM  COEAMHEHUEM  PE3UCTOPOB,  HHEPrusd
AIIEKTPUYECKOTO TIOJISI KOHJIEHCATOPA;

OOBSCHATh OCOOCHHOCTHM TMPOTEKaHUs (U3HYECKUX  SIBIICHUN: MEXaHUYECKOE
JIBWKEHHUE, TEIJIOBOE JBWIKEHHWE YaCcTHUI[ BEIIECTBa, TEIJIOBOE pPaBHOBECHE,
OpoyHOBCKOe JBIKeHue, nuddy3us, ucmapeHue, KUTeHne W KOHSHCAIUs, IJIaBJICHNe
W KpUCTA/UIM3alUsl, HAMNPaBICHHOCTh  TEIUIONEpeAauu, JJIEKTpU3auus  Ted,
SKBUITOTCHITUATHHOCTH MIOBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYUHBI OT JAPYTOH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHUPOBATh YCTAHOBKY,
(UKCUPOBATh PE3YNHTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3WYECKMX BEIMYUH B BUJIC
rpadukoB ¢ y4€TOM aOCONIOTHBIX MOTPEIIHOCTEH H3MEPEeHUM, JeNaTh BBIBOJBI TIO
pe3ynbTaTam MCCIIeIOBAHMUS;

MIPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIMYWH, MPU ITOM BBIOMpATH
ONTUMATBHBIA METOJ W3MEPEHHUs, OIEHUBaTh aOCONIOTHBIE W OTHOCUTEIBbHBIE
MOTPEUTHOCTH NMPSAMBIX U KOCBEHHBIX U3MEPEHMUI;

IIPOBOJIUTH  OMBITBI IO MPOBEPKE MNPEIJIOKEHHONW THUIIOTE3bl:  IUIAHHPOBATH
OKCMIEPUMEHT,  COOHMpaTh  OAKCICPUMEHTAIBHYI0  yCTAaHOBKY, aHAIM3UPOBATH
MIOJIy4EHHBIE PE3YIbTAThl U €1aTh BBIBOJ O CTATYCE MPEI0KEHHOW TUITOTE3bI;
coOnrofarh mpaBuia 0e30MacHOro TpyJaa IpH MPOBENECHUU HCCIEIOBAaHUM B paMKax
y4e0HOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIEIOBATENBCKOW W TPOEKTHOM



NESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOWCTB M JIaOOPATOPHOIO
000pyI0BaHNS;

pemate pacy€THBIC 3aladdl C SBHO 3aJlaHHOW W HESIBHO 3aJaHHON (u3mueckoi
MOJICNIbIO: HAa OCHOBAaHMM aHajHh3a YCIOBUS OOOCHOBBIBATH BHIOOp (usmueckoi
MOJIeNIM, OTBeyarolleld TpeOOBaHUAM 3aJaud, MPUMEHATbh (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH M  TOCTYJNaThl (U3UYECKUX TEOpUH TMpPHU  HCIOIb30BAHUU
MaTEMAaTHYECKUX METOJOB PpELICHWS 3aJad, MPOBOAUTH PACUYEThl HAa OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJIW3UPOBATh pE3YJbTaThl U KOPPEKTUPOBATh METOMAbI
pELIEeHUs ¢ YYETOM IOJyUYEHHBIX PE3YyJIbTATOB;

pelaTh Ka4eCTBEHHbIE 3a7a4M, TpeOyrolue NpUMEHEHHs 3HaHUH U3 pa3HbIX pa3/ieioB
Kypca (QH3MKH, a TaKKe HHTErpalid 3HAHUM W3 APYrHX NPEAMETOB €CTECTBEHHO-
HAy4yHOI'0 IIMKJa: BBICTPAaUBaTh JIOTMYECKYIO LIENOYKY PAacCyKIEHHMl C OIopoW Ha
M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (pU3HUYECKHE SIBICHHUS;

MCII0JIb30BaTh TEOPETUUECKHUE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIUIIOB PabOThI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOHUCTB U TEXHOJOTMUECKUX MPOLIECCOB;
IPUBOAUTH NIPUMEPHI BKJIA/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKl, B OOBSICHEHHE IPOIECCOB OKPYKAIOLIEr0 MHpA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

aHaJM3UpOBaTh W  OLEHUBATh IOCIEACTBUS OBITOBOM U  MPOM3BOACTBEHHOMN
NeSITEIPHOCTH  YeNIOBEeKa, CBS3aHHOW C (HU3MUYECKUMH IPOLECCaMHU, C MO3UIHN
JKOJIOTMYECKON 0€3011aCHOCTH, IIpEICTaBICHUN 0 paloOHaIbHOM
IPUPOJIONOIB30BAaHUH, a TAaKXKE Pa3yMHOM HCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTUH JUIs JalbHEHIIero pa3BUTHsI YeI0OBEUECKOro 00IIeCTBa;

IPUMEHSATH pa3InyHble CIIOCO0BI paboThl ¢ HH(pOopMaIel (HU3NIECKOTO COAepKAHUS C
UCIIOJIb30BAaHUEM  COBPEMEHHBIX HMH(MOPMAIIMOHHBIX  TEXHOJIOTUH, TMpU  ITOM
UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTMM  JUId  IIOUCKa,
nepepaboTKU M TpeAbsBIeHUS Y4eOHOM H HayYHO-NOMYJSIpHON HH(OpManuu,
CTPYKTYPUPOBAaHUS M MHTEpIpEeTalud HH(POpMALUK, IMOJYYCHHOH W3 pPa3IUYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJy4yaeMyt0 HH(OPMALIUIO U OILIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK M Ha OCHOBE AaHAIU3a
MCTOYHUKA MHPOpMAINY;

NPOSBIATh OPraHU3ALMOHHBIE M IO3HABaTENIbHbIE YMEHUSI CaMOCTOSITEIbHOTO
npuoOpeTeHUs] HOBBIX 3HAaHUM B TpoOILECCe BBHIMOJIHEHUS IPOEKTHBIX U Yy4eOHO-
MCCJIeI0BATEbCKUX padoT;

paboTaTh B TpyHIe C HCHOJHEHHEM pa3IMYHbIX COLIMAJIBHBIX pOJIEH, IIIAaHUPOBATh
paboTy TpYMNIbI, palMOHAIBHO pACHpenesTh NEATEIbHOCTh B HECTaHJAPTHBIX
CUTYallUsX, alcKBaTHO OLIEHMBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB I'PYIIIBI B PELIEHUE
paccMaTpuBaeMoi TPOOJIEMBI,

NpOSBIATE MOTHBAaLMIO K Oynymed mnpodecCHOHATbHOM — JIEATENbHOCTH IO
CHEeUHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

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

MOHUMATh POJb (UMK B HKOHOMUYECKOW, TEXHOJIOTHYECKOH, COIUAIBHONH U
ITUUYECKON cdepax AesATeTbHOCTH YellOBEKa, POjib U MECTO (PU3UKU B COBPEMEHHOM
HAYYHOH KapTHHE MUPA, POJIb ACTPOHOMHUH B MPAKTUUECKOM IEATETLHOCTH YEIOBEKa U
JalbHEeHIIeM  Hay4YHO-TEXHMYECKOM  Pa3BUTHUH,  3HAUYE€HUE  OIHUCATENbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTEIBHOM M MPOrHOCTUYECKON (PYHKIMH (uzndeckoit
TEOPUHM — HIIEKTPOAMHAMHUKH, CHEIHAIbHONM TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOH
¢u3uky, posnb GU3NUECKO Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3NUECKOM



KapTUHE MHUpa, MeCcTO (PU3MYecKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX NPEACTABIECHUIN O IPUPOJIE;

pa3nuyath yCJIOBHUS MNPUMEHUMOCTH Mojene (U3MYecKuxX Tel U IPOLECCOB
(sBJCHUI): OJHOPOIAHOE AJIEKTPUUYECKOE W  OJHOPOJHOE MAarHUTHOE  TIOJIf,
rapMOHMYECKHE KoJieOaHMs, MaTeMaTH4YEeCKH MasTHHUK, HACaIbHBIA MPYXUHHBINA
MasITHUK, TAPMOHHYECKUE BOJHBI, HACATbHBIN KOJIeOATENbHBI KOHTYp, TOHKAS JINH3A,
MojiesIeil aTomMa, aTOMHOTO Si/Jpa U KBAaHTOBOM MOJIETU CBETA;

pa3iauyath yciaoBUsS (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (UBHYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OrPaHUYEHHOCTH
MCIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh U OOBSACHATH SJICKTPOMArHUTHBIE NPOLIECCHI U SIBJICHHS, HCHOIB3YS
OCHOBHBIE TIOJOXEHUS M 3aKOHbl JJEKTPOAMHAMUKM M CIIELUAIbHONW TEOpUU
OTHOCHUTEIIbHOCTH (3aKOH COXPAaHEHHUs S3JEKTPUUECKOTO 3apsiia, cuia AmIiepa, cuia
JlopeHinia, 3akOoH JJEKTPOMArHUTHOM WHAYKIWHU, mpaBwio Jlenna, cBsa3p JJC
CAaMOMHIYKIIUU B DJIEMEHTE S3JEKTPUUECKOH IeMU CO CKOPOCTHIO HM3MEHEHUS CHUJIbI
TOKA, MOCTYJIaThl CIEIHATIbHON TEOPUN OTHOCUTENBHOCTH DUHILTEHA);
AQHAIN3UPOBATh U OOBACHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHUS, UCIIONIb3Ys MOJIO0XKEHUS
KBaHTOBOH (pu3uku (ypaBHeHHe JuHIITEWHa ans Qorodddekra, MepBblii U BTOPOM
MoCTyJIaThl bopa, MpUHIUIT COOTHOIIEHUsT HeonpeaenéHHocrel [ ei3enOepra, 3aKOHbBI
COXpaHEHHUS 3apsIOBOTO M MAacCOBOTO YHCEN U SHEPTUU B AJEPHBIX PEAKLHUAX, 3aKOH
PaIuoaKTUBHOTO pacraja);

OIMCHIBAThH (PU3MUYECKHE MPOLECCH U SBICHHS, UCIIOIB3YS BEMUUHBL: HANPSHKEHHOCTH
NIEKTPUYECKOTO  TOJIS, IMOTEHIMAN  JJIEKTPOCTATHYECKOTO  MOJIA,  Pa3HOCTh
MOTEHILIMAJIOB, 3JIEKTPOJBIKYIIAS CHUJIAa, WHIAYKIUS MarHUTHOTO TIOJSi, MarHUTHBIN
MOTOK, cwia Amnepa, HHAYKTHUBHOCTb, 3JIEKTPOIABUXKYILAs CHJIA CAMOWHIYKIIHH,
SHEpPrusi MarHUTHOTO MOJIsi MPOBOJHUKA C TOKOM, PEJSTUBUCTCKUNA WMITYJIbC, MOJIHAS
SHEPIHUsl, SHEPIHsl TOKOSI CBOOOIHON YaCTHIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3aps] sApa, SHEPTUs CBA3HM s/pa;

OOBSACHATP OCOOEHHOCTH TPOTEKaHUS (UINYECKUX SIBICHUN: AJIEKTPOMAarHUTHAs
WHAYKINS, CAMOUHIYKIINS, pE30HAHC, HHTep(hepeHIUs BOIH, TUGPAKIUs, TUCTIEPCHUs,
MOJIHOE BHYTpPEHHEE oTpaxkeHue, ¢otosnekrpuueckuit 3gdext (pororddexr), anbda-
u Oera-pacmaapl  sijAep, TramMma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHaJu3a U paboThI J1a3epa;

OTpeIeNATh HAIpPaBJI€HUE MHIYKIUU MArHUTHOTO TOJSI MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl Jlopenua;

CTpPOUTh H300paKEHHE, CO37aBaeMO€ IUIOCKMM 3€pKajoM, TOHKOW JIMH30H, U
pPacCUMTBIBATh €T0 XAPAKTEPUCTUKH;

MPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE TMOHATHS, TEOPUU U 3aKOHBI AJIs
aHaM3a W OOBSICHEHUS (PU3NYECKUX IIPOLECCOB, MPOUCXOASIIMX B 3BE3NAX, B
3BE3HBIX CHUCTEMax, B MEKIaJaKTHUYECKOW cpezae; MABIKEHHS HeOeCHBIX Tell,
9BOJIIOINH 3BE3 1 BeceneHHOMM;

IIPOBOAMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUIA, TTPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PHUKCUPOBATH PE3yIbTATHI
MOJIyYUEHHOM 3aBUCHUMOCTH (PHU3MYECKMX BEIMYMH B BHAE TpaduKOB C Y4ETOM
aOCONIOTHBIX ~TMOTPEIIHOCTe W3MEPEeHUU, [eNaTh BBIBOABI IO  pe3ylbTaTaM
UCCJIEJIOBAHUS,

MPOBOAWTH KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIMYUH, MPH 3TOM BBIOMpATH
ONTUMATBHBIA METOJ W3MEPEHHs, OIEHUBAaTh aOCONIOTHBIE W OTHOCHUTEIHHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIl;



MPOBOJIUTh  OMBITHI MO TMPOBEPKE MPEIJIOKEHHOW THUIOTE3bl: IIAHUPOBATH
OKCIEPUMEHT,  COOMpaTh  SKCIEPHUMEHTAJIBHYIO  YCTaHOBKY,  aHAJIM3UPOBATH
MIOJIyYEHHBIE PE3YIbTAThl U J€1aTh BBIBOJ O CTATYCE MPEAJIOKEHHON TUITOTE3bI;
ONUCHIBATh METO/IbI IIOJYYEHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOnroaarh mpaBuia 0e30macHOro TpyJa HpU MPOBEIECHUU HUCCIEIOBAHMNA B paMKax
y4eOHOTO SKCIIEPUMEHTA, MPAKTUKyMa M Y4eOHO-MCCIIETOBATEIBCKOW M TNPOEKTHON
NESTENIbHOCTH C MCIOJb30BAaHUEM HW3MEPHUTEIBHBIX YCTPOWCTB M J1TAOOPATOPHOIO
000pyI0BaHNS;

pemath pacy€THBIC 3aladdl C SBHO 3aJlaHHOW W HESIBHO 3aJaHHON (u3mueckoi
MOJIeJIbIO: HAa OCHOBAaHMM AaHalM3a YCJIOBHsS BbIOMpaTh (pU3MUECKHe MOJEIH,
OTBeYaroIue TpeOOBaHUAM 33Jauu, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNIaThl (PU3UYECKUX TEOpUN MPH HCIONb30BAHUM MAaTEMaTHYEeCKHX METOJIOB
pelieHus 3ajad, MPOBOAUTH pacuy€Tbl Ha OCHOBAaHMM HUMEIOIIMXCSA JaHHbIX,
AQHAJIM3UPOBATh PE3yJAbTaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MIOJIyYEHHBIX PE3y/IbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a/1a4ul, TPeOYIoLUe MPUMEHEHNS 3HaHUI U3 pa3HbIX pa3/eioB
Kypca (U3MKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOW Ha
M3YYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHHUS,

HCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHITUIIOB PaOOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;
MIPUBOIUTH TIPUMEPHI BKJIAIa POCCUUCKHX U 3apPYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE IIPOIECCOB OKPYKAIOIIEr0 MHpA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AHAIM3UPOBAaTh U  OLIGHUBATh TMOCIEJACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
JESITEIbHOCTH 4YE€JOBEKa, CBSI3aHHOW ¢ (U3MUECKUMH TMpolleccaMH, C TO3MIMN
IKOJIOTHUECKON 0€30MacHOCTH, MPEACTABICHUI 0 palrMoHaIbHOM
IPUPOJIONOIB30BaHUH, a TaKXKe Pa3yMHOM HCIOJIb30BaHUU JIOCTH)KEHUN HAyKU U
TEXHOJIOTHH JIJIs TalbHEHUIIero pa3BUTHS YEI0BEYECKOTO O0IIeCTBa;

MPUMEHSTh pa3UYHbIE CTIOCOOBI paboThI ¢ HHpOpPMAIUEil PUZNIECKOTO COEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HH(MOPMAIIMOHHBIX  TEXHOJIOTWH, MpHU  3TOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OpPMAIIMOHHBIE  TEXHOJOTMH  JUIsI  TOWCKA,
nepepaboTKU UM TpeAbsBIeHUS Y4eOHOM W HayYHO-NOMYJSIpHON HH(OpManuu,
CTPYKTYpPUPOBAaHHUS W HMHTEpPHpETaluud HHPOpPMAIMH, TOTYyYEeHHOW U3 pPa3IUYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJy4aeMyl0 HHQOPMAIIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIUMXCS 3HAHWM, TaK W HAa OCHOBE aHaiu3a
UCTOYHUKA NHGOpMAIIY;

NPOSBIATh OPraHM3alMOHHBIE M IO3HABaTeNIbHbIE YMEHUS CaMOCTOSITEIIbHOTO
NpUOOpPETEHUs] HOBBIX 3HAHWW B TPOIECCE BBHITIOTHEHHUS MPOCKTHBIX U y4eOHO-
HCCIIEI0OBATELCKUX padoT;

paboTaTh B IpyHIe C HCHOJHEHHEM pa3IMYHbIX COLMAJIBHBIX pOJIEH, IIIAHUPOBATh
paboTy TpPYMIbI, pPAMOHATBHO PACHpeNesiTh IeATeNbHOCTh B HECTaHJAPTHHIX
CUTYallUsX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXKIOTO U3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMaTpuBaeMoii MpoOIeMBblL;

NPOSIBIISATE  MOTHBALMIO K Oynymed 1podecCHOHATbHOW — JIEATENBHOCTH 10
CIENUATBLHOCTSIM (PU3UKO-TEXHHUECKOTO MPOGHUIISL.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KosuvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NMpoOrpamMmbl Bcero O;Tpom’m’le pﬁaKanecmle o0pa3oBaTejbHbIe
padoThI padoThI pecypesI
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
11 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmorexa [IOK
' o A PHpOI https://m.edso0.ru/f16b68d7
Htoro no pazneny 6
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kitnematiia 10 . https://m.edso0.ru/f16b68d7
bubmunorexa [JOK
22 Jluramiica 10 https://m.edso0.ru/f16b68d7
N bubnuorexa [JOK
23 Craruia TsEproro TENA > . https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.eds0o.ru/f16b68d7
Hroro no paszneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubmuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPHH 15 1 https://m.eds00.ru/f16b68d7
bu6nmoreka [JOK
3.2 Tepmoaunamuka. TennoBble MalIMHbI 20 1 https://m.eds00.ru/f16b68d7
33 ArperatHble cocTosiHUS BemecTBa. Da3oBble 14 1 bubnnorexka [JOK
' nepexoabl https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Pa3znea 4. JIEKTPOJANHAMUKA
4.1 DNEKTPUUECKOE MOJIE 24 1 bubnuoreka [IOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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https://m.edsoo.ru/f16b68d7

. . bubnmoreka [JOK
4.2 [TocTosTHHBIN 2NIEKTPUYECKUI TOK 24 https://m.eds0o.ru/f16b68d7
bu6mmoreka [IOK
43 Toxu s pasmuumIx cpenax 6 https://m.eds00.ru/f16b68d7
Wroro no pazueny 54
Paanﬂ 5. PU3NYECKHUUN IPAKTUKYM
. bu6mmoreka [IOK
>1 DH3HYCCKHH NpaKTHEYM 16 16 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 16
PesepBHoe Bpemst 10 bubmmorexa [JOK
p P https://m.edsoo0.ru/f16b68d7
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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11 KJIACC

KoJsm4yecTBO 4acoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKanecRne 06pa30BATETBHBIE
padoThbI padoThI pecypesi
Paznen 1. JIEKTPOANHAMUKA
bubnunoreka LIOK
11 MarsurHoe nose 14 https://m.edsoo.ru/39859ef1
bubmuoreka [IOK
12 IMEKTPOMATHHTHAS HHYKIHS 13 . https://m.edso0.ru/39859ef1
Htoro no paznemny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
bubnunoreka LIOK
2.1 Mexannueckue KoneOaHus 10 hitps://m.eds0o.ru/39859ef1
bubmuoreka [IOK
2.2 DJIEKTPOMAarHUTHBIC KOJICOaHUs 15 https://m.edso0.ru/39859ef1
23 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 10 1 bubmmnoreka HOK
' BOJIHBI https://m.edsoo.ru/39859ef1
bu6nmorexa LIOK
24 Ok 25 . https://m.edsoo.ru/39859ef1
Hroro no paszneny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbBHOCTH

bubmmoteka IIOK
31 Ocuoer CTO > . https://m.edso0.ru/39859ef1
Hroro mo pazneny 5
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnuotexa [JOK
4.1 KopnyckynsipHO-BOTHOBOM J1yann3m 15 https://m.edsoo.ru/39859efL
4.2 ®dusnka aToma ) bubmorexa LIOK

https://m.edso0.ru/39859ef1
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43 ®du3uKa aTOMHOIO SApa U HIEMEHTapHbBIX 5 Bu6muoteka [JOK
YacTHIL https://m.edso0.ru/39859ef1
Wroro no pazueny 25
Pa3nea 5. 3JIEMEHTbBI ACTPOHOMUWHU U ACTPO®PU3UKHU
51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 12 53527/(;:?;11(%%5/398598 f1
Hroro no pazgeny 12
Pasznen 6. PUSHUECKHM TIPAKTUKYM
6.1 Ou3nyecKuil MPakTUKyM 16 16 ﬁgg;?;r);ziiﬂﬁmg%ge f1
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus U 00001eHne
71 IPEAMETHOI'O COAECPIKAHUSA U OIIbITA 15 Bbu6moreka [JOK
JEATEIBHOCTH, IPUOOPETEHHOTO TIPU https://m.edsoo.ru/39859ef1
u3ydeHuu Kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOe Bpemst 10 BH6H_HOTeKa HOK
https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 170 4 16
[MPOTPAMME
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