116. PepepanbHas paboyas nporpamma no yvyebHomy npeamety "dusumka"
(yrmy6neHHbIN ypOBeHb).

116.1. ®denepanpHas paboyas mporpaMmma o yueoHomy npeamety "dusuka" (yriyOaeHHbIH
YPOBEHB) (J1ajiee COOTBETCTBEHHO - MporpaMma 1o (pusuke, Gu3nKa) BKIIOYAET MOSCHUTEIBHYIO
3aIUCKY, COJepKaHue 00yUYeHHUs, TUNIAHUPYEMbIE Pe3yJIbTaThl OCBOSHHS IPOrpaMMBbI 110 (PU3UKE.

116.2. [TosicHuTenbHAS 3aMMcKa OTpakaeT OOITUE TIETH U 3a7a4l (PU3HKH, XapaKTECPUCTUKY
MICUXOJIOTHYECKUX TPEINOCHUIOK K €€ U3YUYCHUI0 00YUYaIONIUMHUCS, MECTO B CTPYKTYpe y4eOHOTO
IJIaHa, a TaKXKe MOAXO0/IbI K 0TOOPY Co/ep KaHUs, K ONPEENICHUIO IUIaHUPYEMbIX PE3YJIbTAaTOB.

116.3. Conepxanue oOyueHHs PpacKpbIBAeT COAEp)KATENIbHbIE JIMHHUH, KOTOpbIE
IpeaIararoTcs Ui 0053aTeIbHOTO M3YYEHUS B KaXJOM KJIacCe Ha YPOBHE CPEIHETO OOIIero
o0Opa3oBaHusl.

116.4. Ilnanupyemble pe3yJbTaTbl OCBOCHHUS MpOrpamMmbl IO (U3MKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeIMETHbIE Pe3yJIbTaThl 32 BECh MEpPHOJ OOy4YeHHS Ha YPOBHE CpPEIHEro
oOuiero o0pazoBaHuUs, a TaKXe IpPeIMETHbIE AOCTH)KEHHMsS OOydarollerocs 3a KaKIbli Toj
o0ydeHusl.

116.5. NosAscHUTenbHaaA 3anucka.

116.5.1. TIporpamMma o ¢usnke Ha YpOBHE cpeHero odiero oopa3oBaHus pa3padoTaHa Ha
OCHOBE TIOJIOKEHUH M TpeOOBaHMI K pe3yibTaTaM OCBOEHHUS OCHOBHOH 00pa3zoBaTeIbHOM
nporpammebl, npeactaBieHHbIX B OI'OC COO, a Ttakke ¢ ydyetoMm (denepanbHOM padboueit
nporpaMMbl  BocnuTaHuss v KoHuenuuu mnpenogaBaHus ydeOHoro mnpeamera "®dusuka"' B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoir ®enepanuu, peamu3yOUIMX OCHOBHbBIE
o0pa3oBaTesbHbIe IPOTPAMMBI.

116.5.2. Ilporpamma mo ¢usuke omnpeaenser o0s3aTeTbHOE MPEIMETHOE COJEpIKaHHE,
YCTaHABJIMBAET PEKOMEHYEMYIO IOCJIE0BAaTEIbHOCTh U3YyUEHHs] TEM M Ppa3JesioB Y4eOHOro
MpeIMeTa ¢ y4eTOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, IOTHKH y4e€OHOT0 Mpoliecca,
BO3PACTHBIX 0coOeHHOCTeH oOyyaromuxcs. [Iporpamma no gpusmke gaet npeacTaBieHue o HemsX,
coJiep’kaHuu, o01el cTpareruy oO0y4eHus, BOCIIUTAHUS U Pa3BUTHUS OOyUaIOLUXCsl CPECTBAMU
yuebHoro npenmeta "®dusuka" Ha yriyOJIeHHOM ypOBHE.

116.5.3. U3zyuyenue kypca HpU3UKH yrIyOJIC€HHOTO YPOBHS IMO3BOJIET PEaTu30BaTh 3aaud
npohecCHOHANBFHON OpPHEeHTAllMK, HANpPaBIEHO HA CO3JaHUE YCJIOBHM U1 TPOSBICHHS CBOMX
HUHTCJUICKTYaJIbHBIX W TBOPYCCKHUX CcocoOHOCTEH KaXXbIM O6yanOHII/IMC${, KOTOPBIC
HEOOXOIUMBI JUIsI TPOJOJDKEHUS 0o0pa3oBaHHMs B OpraHM3alusx MpodeccrnoHalIbHOTO
06pa3013aH1/1;1 110 pa3jInYHbIM (bHSI/IKO-TeXHI/I‘IeCKHM 1 MHXXCHCPHBIM CIICHHUAJIBHOCTSAM.

116.5.4. B nporpamme 1o (uU3MKE ONPEACTSIOTCS IIaHUPYyEMble PE3yJIbTaThl OCBOCHUS
Kypca (pu3MKM Ha ypOBHE CpeaHEro oO0IIero oOpa3oBaHUS: JTUYHOCTHBIC, METalpeIMETHBIC,
npeaMeTHbIe (Ha yriayOleHHOM ypoBHe). Hay4HO-MeToq0I0rn4eckoll OCHOBOM ISt pa3paboTKu
TpeOOBaHUIl K JUYHOCTHBIM, METAIPEIMETHBIM U MPEAMETHBIM pe3ysbTaraM O0y4arouIuxcs,
OCBOUBIIIUX TPOTpamMmy 1o (Gu3MKe Ha yPOBHE CpeaHEro o0iiero oopa3oBaHus Ha yriIyOJIeHHOM
YPOBHE, ABJISACTCSA CHCTGMHO-}IGHTGHBHOCTHBIﬁ IoaXod.

116.5.5. IIporpamma 1o (pU3HKeE BKIIOYAECT:

IUTAaHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3UKHU Ha yriTyOJeHHOM ypOBHE, B TOM YHCIIE
IpeMETHBIE PE3yJIbTaThl M0 T0/1aM 00YUYEHHUS;



cofiepkanue yuyebHoro npeameta "@usuka' mo rogam oOydeHHsI.

116.5.6. Ilporpamma no ¢u3rke nMeeT MPUMEPHBIN XapakTep U MOXKET ObITh UCIIOIb30BaHa
YUUTENAMHU (PU3UKH JUTISI COCTABJICHUS CBOUX pabounX MpOrpamm.

116.5.7. Ilporpamma 1o ¢pu3uKe ITPETOCTABIIAECT BOSMOKHOCTH JIJIsl peasi3aIlii Pa3IMIHbIX
METOJIMYECKUX TOJXOJ0B K MPENoJaBaHuI0 (DM3MKU HA YrIyOJIEHHOM YPOBHE MpPH YCIOBUU
COXpaHEHHUs 00s13aTeNIbHOM YacTH cofepxKaHUs Kypca.

116.5.8. ®u3uka Kak Hayka 0 Haubosiee OOIIMX 3aKOHAX MPUPObBI, BHICTYIAsl B KauecTBe
y4eOHOro ImpeIMeTa B LIIK0JIe, BHOCUT CYIIIECTBEHHBIHN BKJIaJl B CHCTEMY 3HAHUN 00 OKpY KaroIeM
mupe. LKonbHBIN Kypc QHU3UKU - CHCTEMOOOPa3yIOUIMi Al €CTECTBEHHO-HAYYHBIX yUEOHBIX
MIPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XUMHUeH, Ouonorueit, pusnueckoir reorpadueit u acrpoHomueil. Mcnonb3oBaHue W aKTUBHOE
MpUMeHEeHHe (U3MUECKUX 3HAHUI ONpeNeuiio XapakTep M OypHOe pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUI B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJYyYEHHs HOBBIX
MaTepuajoB C 3aJlaHHbIMM CBOMcCTBaMH. M3yueHue (GU3MKHM BHOCUT OCHOBHOM BKJaJ B
(hopMHUpOBaHHE €CTECTBEHHO-HAYYHON KapTHHBI MUpPa 00yYaromerocs, B popMUpOBaHUE YMEHUH
MIPUMEHSTh Hay4HbII METO/1 MO3HAHUS TIPU BHITIOJHEHUH UMU yUYE€OHBIX HCCIIEI0BaHUM.

116.5.9. B ocHOBY Kypca (M3UKH Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus MOJIOKEH P
HJIed, KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPHUHIIMIIBI €r0 TOCTPOCHHUS.

Wnes uenoctHocTH. B cOOTBETCTBUU C HEW Kypc SIBISETCA JOTMYECKH 3aBEPLICHHBIM, OH
COIEPKUT MaTepHal M3 BCEX Pa3/esioB (PM3MKH, BKIIOYAET KAaK BOMPOCH! KIACCHYECKO, TaK U
COBPEMEHHOW (PU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ HEeM MaTepuan Kypca pU3UKU 00beTMHEH BOKPYT
¢usnueckux teopuil. Bemymmm B Kypce sBusercs (GOpMHpOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHH, BELIECTBE U IOJIE.

Wnest rymanurapuszanuu. Peanusanus uaeu npeanogaracT UCoJIb30BAHUE TYMAHUTAPHOTO
MoTeHIMaaa GU3NIECKO HAyKU, OCMBICTICHUE CBS3H Pa3BUTHUS (PU3UKH C pa3BUTHEM OOIIECTBa, a
Tak)Ke C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU M KOJIOTUIECKUMH MPOOIEeMaMH.

Wnes npuxiagHoil HanpaBieHHOCTH. Kypce ¢gusuky yriyOaeHHOro ypoBHS Mpeirosaraer
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKMX M TEXHOJIOTMUECKUX MPUIOKEHUN H3yUYEHHBIX
Teopuii W 3akoHOB. [Ipm 5TOM paccMaTpWBalOTCs Ha YpPOBHE OOIIMX TMpEJACTaBICHUN U
COBPEMEHHBIE TEXHUUECKNE YCTPOUCTBA U TEXHOJIOTHH.

Wnes oKonmormsanmm peanusyercs IOCPEACTBOM BBEIEHHUS DJIEMEHTOB COJEP)KAHHA,
HOCBALICHHBIX 9KOJIOTHYECKUM MpoOiIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a TakKe 00CyKIeHHsI Mpo0JIeM pallMOHaIbHOTO MPUPOAOIIOJIb30BAHUS U
9KOJIOTMYECKOH 6€30IaCHOCTH.

116.5.10. OcBoenue coaepxaHusi MNPOrpaMMbl MO (U3MKE CTPOUTCS HA MPHUHIMIIAX
CHUCTEMHO-/IEATEIbHOCTHOTO MoxoAa. Jlist pu3nku peanusaiust STUX IPUHIMIIOB O0a3upyeTcs Ha
UCIOJIb30BAHUU CAMOCTOSITEIBHOTO JKCIEPUMEHTA KaK IOCTOSHHO JEHCTBYIOIIEro (akTopa
yuebHoro nporiecca. st yriyOiIeHHOro YpOBHS - 3TO CHCTEMa CaMOCTOSATEIbHOTO YYEHUYECKOTO
9KCIIEPUMEHTA, BKJIIOYAIOIIEr0 (PPOHTANBHBIE YYEHHMUYECKHE ONBITHI NpU H3YYEHUH HOBOTO
MatepHaia, JabopaTopHble paboThl U paboThl MpakTHKyMa. [Ipy 3TOM BO3MOXHBI /iBa crioco0a
peanuzanuu GU3NUECKOro NpakTuKyMa. B mepBom citydae mNpakTUKyM MPOBOAMUTCS OO0 B KOHILIE
10 u 11 xmaccoB, 1160 MOCIIE MEPBOrO U BTOPOTo MOIYTOAMMA B KaXKIOM U3 3THX Ki1accoB. Bropoit
crnoco0 - 3T0 uMHTerpanus paboT NPaKTUKymMa B CHCTEMY JIaOOpaTOpPHBIX PabOT, KOTOpbIE



TPOBOJATCSL B TIpollecce M3y4eHus pasznena (temsl). [Ipu sTom mox paboTamMu NMpakTHKyma
MOHMMAETCsI  CaMOCTOSITEIBHOE  HCCIIEIOBAaHHWE, KOTOPOE IPOBOAUTCS 10 PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOr0 BU/Ia O€3 MOIIaroBOil HHCTPYKIIHH.

116.5.11. B nporpamme no pusuke cucteMa yueHH4eCKOro 3KCIepUMEHTa, JIabopaTOPHBIX
paboT M mpakTHKyMa IpeJCTaBlieHa €AMHBIM NepeyHeM. BbIOop TeMaTHUKu Ui 3TUX BHJOB
YUYEHUYECKUX MPAKTUYECKUX padOT OCYLIECTBIISAETCS YYaCTHUKaMU 00pa30BaTeIbHOIO Mpoliecca
UCXOJIs U3 0COOEHHOCTEH MOYpPOYHOTo ITAHWPOBAHUS U OCHAIIeHus kabuHeTta (pusuku. [Ipu sTom
oOecrieunBaeTcs OBJa/JeHHe OOyYaloIMMUCS YMEHMSMHM TPOBOJUTH NPAMBIE M KOCBEHHbIE
U3MEPEHUs], HCCIEIOBaHUs 3aBHCUMOCTEH (M3NYECKUX BEJIWYMH M IOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEITOKEHHBIX THIIOTE3.

116.5.12. bospioe BHUMaHKE YAEIAETCS PEIIEHUIO PACUETHBIX U KaueCTBEHHBIX 3a1a4. [Ipu
3TOM JJIsl pacYeTHBIX 3aJ]a4 IPUOPUTETOM SIBIISIFOTCA 3314l C SIBHO 3a/1aHHOM U HESIBHO 3aJJaHHOMN
(u3nvecKoit MOIeNbI0, TO3BOJISIOIINE IPUMEHATh U3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTHU KakK U3
OJIHOTO pazjiena Kypca, TaK M HMHTErpUpys MPUMEHEHHE 3HAaHUW M3 pa3HbIX pa3fenoB. s
Ka4eCTBEHHBIX 3a/lay I[PHOPUTETOM SBISIIOTCA 3aJaHMsd Ha OObsICHEHHUe/Tpe/CKa3aHue
MpoTeKaHus (U3NYECKUX SBJIEHUN U MPOLECCOB B OKPYKAIOIIEH KU3HM, Tpedyromue BriOopa
(bu3nvecKoit MoIeH Ul CUTYallMH PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

116.5.13. B cootBetrctBum ¢ tpedoBanusimu ®I'OC COO k marepuanbHO-TEXHUYECKOMY
o0ecreyeHn0 y4eOHOro mpoiecca Kypc (pu3Mku yriayOJIeHHOTO YpPOBHS Ha YPOBHE CpEIHEro
obmiero o0Opa3oBaHMs JOJDKEH H3ydyaTbCs B YCIOBMAX INPEIMETHOro kaOuHeta. B kaOunere
(U3MKK TOJKHO OBITH HE00X0AUMOE JTabopaTopHOe 000y T0OBaHKE /IS BHIIOIHEHUS YKa3aHHBIX
B IporpaMmMe 1o (u3MKe YYEHHUECKHX OIBITOB, TaOOPaTOpPHBIX paboT W pabOT MpakTUKyMa, a
TaKXe JIeMOHCTPAIlMOHHOE 000py0BaHHE.

116.5.14. JlemoHcTpaimionHoe 060py1oBaHle GOPMHUPYETCSI B COOTBETCTBUH C IPUHIIUIIOM
MHUHHMMaJIbHON JOCTaTOYHOCTH M 00ECHeYMBAaeT IMOCTAHOBKY MEPEUMCIEHHBIX B MpPOrpamMme 1o
(U3uKe KIFOYEBBIX JIEMOHCTpAIMi JUIsl WCCIIENOBAHMUSI M3Y4YaeMbBIX SIBJICHHM M TIPOIECCOB,
SMIMPHUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

116.5.15. JlaGopatopHoe oOOpyaoBaHUE UIsI YYEHHYECKHX TMPAKTHUYECKUX pabdoT
dbopMupyercss B BUIE TEMAaTUYECKUX KOMIUJIEKTOB M O0OECIEYMBAETCS B pacdyere OJHOTO
KOMIDICKTa Ha JIByX oOydaronuxcs. Temarumdeckne KOMIUICKTBI JJa00paTopHOTO 000pya0BaHUS
JIOJKHBI OBITH MOCTPOCHBI HA KOMIUIEKCHOM HCITOJIb30BAHUU aHAJIOTOBBIX M IIU(PPOBBIX MTPUOOPOB,
a TaK)Ke KOMITbIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B BUJIE IUPPOBBIX J1a00OpaTOpHUii.

116.5.16. OCHOBHBIMH LIEISIMH U3yUeHUs (PU3HKH B 0011eM 00pa30BaHUU SBIISIOTCS:

(dbopMHpOBaHNE UHTEpECA U CTPEMIICHUS O0YyUaIoUMXcs K HAYyYHOMY HM3YYEHHIO MPUPOJIBbI,
pa3BUTHE UX UHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTaBICHMH O HAYYHOM METO/A€ IMO3HaHuS U  (GOpPMUPOBAHUE
UCCJIE0BATEIBCKOIO OTHOLICHUS K OKPYKAIOIIUM SIBIICHUSM,;

(dbopMHpOBaHHE HAYYHOI'O MMPOBO33PEHMsI KaK pe3yJjbTaTa W3yYEHHS OCHOB CTPOEHUS
MaTepuy U GyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

dbopMHupoBaHHEe YMEHHI OOBSCHITH SBICHUS C UCIOJIB30BaHWEM (PU3MUECKUX 3HAHUU H
Hay4HbIX JI0Ka3aTeJIbCTB;

(dbopMUpoBaHUE MIPEJICTABICHUNA O posid GU3UKH JUIsl pA3BUTUS JPYTHX €CTECTBEHHBIX HaYK,
TEXHUKH U TEXHOJIOTHH;



pa3BUTHE NPEICTAaBICHUH O BO3MOXHBIX cdepax Oyaymied mnpodeccrnoHaIbHON
NESTEIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOJArOTOBKAa K JalbHEWIIEMy OOY4YeHHIO B 3TOM
HarpaBJICHUH.

116.5.17. HdoctumxeHue STHX Iiesel oOecreurnBaeTcs peuleHHeM CIeIyIoIMX 3a7ad B
npoliecce U3y4eHus Kypca GU3UKU Ha yPOBHE CPEIHEro o0IIero o0pa3oBaHus:

pHOOpeTeHne CHCTEMbl 3HaHMM 00 00muX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAst MEXaHUKY, MOJIEKYJISIPHYIO (DU3UKY, SJIEKTPOANHAMUKY, KBAHTOBYIO (DU3HKY U
3JIEMEHTHI ACTPOPU3UKY;

dbopmMHpoBaHUE YMEHUH MPUMEHSITh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS (PU3HMUECKUX
ABJICHUM B IPUPOJE U JUIS IPUHATUSA IPAKTUYECKUX PEIICHUN B IOBCETHEBHOM KU3HU;

OCBOEHHE CIIOCO0O0B peIIeHHs Pa3IUYHbIX 337a4 C SBHO 33/IaHHOMN (pU3MUEeCcKON MOJIENbIO,
3a/1a4, Mo/Ipa3yMeBAIOLIUX CAMOCTOSATENbHOE Co3/1aHne (U3NYECKOM MOJIeNIN, COOTBETCTBYIOMIEH
YCJIOBHSIM 33J1a4¥, B TOM YHUCJIE 33]]a4 MH)KEHEPHOTO XapaKTepa,

IIOHHMMAaHHEC CbI/ISI/I'-IeCKI/IX OCHOB W TMPUHOUIIOB JIGfICTBPIH TCXHUYCCKUX yCTpOI\/’ICTB n
TCXHOJIOTUYCCKUX MPOUCCCOB, UX BIIMAHUA Ha OKPYIKAIOIIYIO CPCaY,

OBJIAJICHUE METOJaMHU CaMOCTOSTEIHLHOTO TUTAHHUPOBAHUS U TPOBEACHHS (PU3MUECKHUX
JKCIIEPUMEHTOB, aHallu3a W HWHTEpIpeTanuu WHGOpPMALUU, OINpEeAeNeHUs JTOCTOBEPHOCTU
MOJIyYEHHOTO pe3ysbTara;

CO3JaHUE YCIOBUU MJi1 Pa3BUTHS YMEHHI NMPOEKTHO-UCCIEN0BATENbCKOW, TBOPUYECKOU
eI TCIIbHOCTH;

pa3BUTHE UHTEpeca K cepaM NpodecCuoHaTbHOM eI TeNbHOCTH, CBA3aHHON C (PU3UKOM.

116.5.18. B cootBerctBuM ¢ TpedoBanusamMu ®I'OC COO yriayOneHHbI YpOBEHb U3yUEHUS
yuebHoro mnpeamera "dusuka" Ha ypoBHE cpenHero oOmiero oOpa3oBaHMA BBIOMpaeTcs
o0y4armuMucs, MIAHUPYIOUIMMHI [POJOJDKEHHEe 00pa30oBaHUs IO CIEUUATBHOCTAM (U3HUKO-
TEXHUYECKOTO MPODUIISL.

116.5.19. OOuiee yncino 4acoB, peKOMEHJOBAHHBIX JUIsl U3yueHUs! GU3HUKH (yTiIyOrIeHHbIN
ypoBeHb), - 340 yacoB: B 10 xmacce - 170 gacos (5 gacoB B Heneno), B 11 kmacce - 170 gacos (5
YacoOB B HEJIEIIO).

[Tpemiaraemslii B mporpaMMe mo Gpu3uKe nepedeHs JabopaTOPHBIX U MPAKTHUECKUX paboT
ABJIIETCS] PEKOMEI0OBAHHBIM, YUUTEb JIeJaeT BEIOOp MPOBEACHUS JIa0OpaTOPHBIX pabOT U ONBITOB
C Y4€TOM MHAMBUIYaTbHBIX 0COOEHHOCTEH 00yUaroMXCsl.

116.5.20. B mporpamme mno ¢usmke KakJI0oro Kiacca Ipeajaraercsi pe3epB BpEMEHH,
OTBOJMMBI Ha BapUaTHUBHYIO YacThb MPOrpaMMbl, COJEpXKaHHUE KOTOpOoi GopMHpyeTcs
y4acTHHUKaMHU 00pa3oBaTeIbHOTO Tporiecca. JIrobas paboyas mporpamMma JOJDKHA MOTHOCTHIO
BKJIIOYATh B ce0s1 copiep kaHue TaHHOM MPOrpaMMBbl IO (PU3HKE.

116.6. CopnepxaHue ob6y4eHusa B 10 knacce.
116.6.1. Paznen 1. Hayunslii MeTOA MO3HAHUS IPUPOBI.

®wusuka - ¢yHIaMeHTalbHas Hayka O mpuponae. HaydHblii MeTOn TO3HAHHUS U METOJbI
nccneoBaHus (GU3NICCKUX SBICHUH.



OKCHEepUMEHT U TEeOpHsl B Ipoliecce Mo3HaHus npupoasl. HabGmoneHne u skcnepuMeHT B
¢dusnke.

CrniocoObl M3MepeHHst (PU3MUECKUX BEIHYMH (aHAIOTOBBIE U IU(PPOBBIE U3MEPUTEIIbHBIC
pUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT U3MepeHuit GU3NIECKUX BETUIHH (A0COMIOTHAS U OTHOCUTENIbHAS).

MonenupoBanue (uU3NYeCKuX SBICHUN U MpOIeccOB (MaTepuaibHas TOYKa, aOCOJIIOTHO
TBEPJOE TEII0, HIeaIbHAsl )KUKOCTh, MJI€AIbHBIN I'a3, TOYEUHBIN 3apsn). [ unoresa. ®uznuecknii
3aKOH, TPAHUIIbl €0 NIPUMEHUMOCTH. Pu3znyeckas Teopusl.

Ponme m mMecto ¢u3uku B (OPMHPOBAHMM COBPEMEHHOW HAy4YHOH KapTHHBI MHpa, B
MPaKTUYECKON ACSITENbHOCTU JTIOACH.

YdeHuueckuit 3KCIIepuMEeHT, Ja0opaTopHble paboThI, MPAKTUKYM.

W3mepenue cusbl TOKa U HAMPSHKEHUS B LIETIH OCTOSIHHOTO TOKA MPH MOMOIIY aHAJIOTOBBIX
U U (POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HakoMcTBO ¢ IU(poBoi Jmaboparopueit mo ¢uszuke. [Ipumepsr nu3mepeHus GU3MIECKUX
BEJIMYMH TIPU TTOMOIIN KOMITBIOTEPHBIX JaTYUKOB.

116.6.2. Pa3nen 2. MexaHuka.
116.6.2.1. Tema 1. Kunemaruka.

Mexaandeckoe JABUXKCHUC. OTHOCUTEILHOCThF MEXaHUYECKOT'O JBWKCHUA. Cucrema
oTcycTa.

[Ipsimast 1 oOpaTHas 3a7a4un MEXaHUKH.

Pannyc-BekTOp MarepuaJbHOW TOYKH, €ro IMPOEKIMM Ha OCH CHUCTEMBI KOOpAMHAT.
Tpaexropus.

[Tepememienue, cKOpocTb (CpedHssI CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOYKH, UX MPOEKIUU HAa OCH CHCTeMbI KoopAuHat. Cllo)KeHHEe MepeMelleHul u
CJIO’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOIMHEHHOE IBIKCHHE. 3aBHCUMOCTh KOOPUHAT,
CKOPOCTH, YCKOPEHHS U MyTH MaTepUATbHON TOYKU OT BPEMEHH U UX TPaUKH.

CpoOoaHoe majeHre. Y CKopeHue CBOOOTHOTO TajieHus. JIBuxkeHue Tena, OpomeHHOro Mo/
YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MAaTEpUaTbHOU TOYKU OT
BPEMEHH U UX rpaduku.

KpuBonuneiinoe aBmxeHue. [[BukeHne MaTepuaibHON TOUYKH MO OKPY>KHOCTH. YTJIOBasi U
nuHenHas ckopocTh. llepwon m vactora obOpamienus. LleHTpocTpemurtensHoe (HOpMaIbHOE),
KacaTeJlbHOE (TaHTCHIIMAFHOE) U TIOJTHOE YCKOPEHUE MaTePUAIbHON TOUKH.

Texumdeckne yCTpOfICTBa N TEXHOJIOTUYCCKUEC ITPOLECCHL: CIUAOMETP, ABMKCHHUE CHAPAI0B,
HCIHBIC, MICCTCPCHYATHIC U pPCMCHHBIC IICPpEaAavYn, CKOPOCTHBIC J'II/I(I)TLI.

JemoHCcTparuu.



Mopenb cucTeMbl OTCUeTa, WUTFOCTPALMS KWUHEMATUUECKUX XapaKTEPUCTUK JBUKEHHUS.
Crioco0bl McCaeI0BaHUs IBUKEHUMN.

Nnnroctpaius npenenbHoro nepexoa 1 i3MepeHrne MrHOBEHHOM CKOPOCTH.
[IpeobpazoBanue NBIKEHHI C UCTIOIB30BAHIEM MEXAHU3MOB.

[Tagenue Ten B BO3yX€e U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmronenue aBuxeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTATIBHO.
Hamnpasnenue ckopocTy npu ABUKEHUU N0 OKPYKHOCTH.

[IpeobpazoBanme yriioBOW CKOPOCTH B PEIYKTOPE.

CpaBHCHI/IC HYTCﬁ, TpaCKTOpHﬁ, CKOpOCTCﬁ ABHUXKCHUSA OOHOTO M TOI'O K€ TECJIa B Pa3HbIX
CHCTEMax OTCUECTaA.

YdeHuueckuit 3KCIIepuMEeHT, Ja0opaTopHble paboThI, MPAKTUKYM.
N3ydyeHne HepaBHOMEPHOTO JBUKEHUS C LIEIbIO ONPEAeNIEHUS] MTHOBEHHOM CKOPOCTH.

I/IBMCpCHI/IC YCKOpPCHHUA ITPU HpHMOHHHCﬁHOM PAaBHOYCKOPCHHOM ABUXKXCHUMH 110 HaAKJIOHHOM
TIJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH IIyTH OT BpCMCHU IIPU paBHOYCKOPCHHOM IBUKCHUMU.

N3mepenne ycKopeHus: CBOOOAHOTO MageHns (PEKOMEHI0BAHO MCIIONIB30BaHUE IIH(PPOBOM
n1abopaTopun).

W3yyenue nBukeHus Tena, OPOLUIEHHOIO rOpU30HTaNIbHO. [IpoBepka rumoressl o nmpsaMoi
IIPONIOPLUOHAIBHON 3aBUCUMOCTH MEXKAY JAJIBHOCTBIO I10JIETa U HAYAJIBHON CKOPOCTBIO TENA.

N3ydenue qBukKeHHs Teja 10 OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJYJII0 CKOPOCTHIO.

HccnenoBanre 3aBUCHMOCTH TepHOAa OOpalleHHMss KOHHMYECKOTO MAasiTHHKAa OT €ro
apaMeTpoB.

116.6.2.2. Tema 2. Jlunamuka.

[TepBb1it 3ak0oH HproToHa. MHEpumanbHble cucTeMbl orcyeTa. [[pMHIMI OTHOCUTENBHOCTH
Ianunes. HenneprmaneHblie ccTeMBbl 0TCUETa (OMpeieTieHue, IPUMEpHI).

Macca tena. Cuna. [IpuHuun cynepno3uiuu cuil.

Bropoii 3akoH HeroTOHA 117151 MaTEpUAIBHON TOUKH.

Tpetuit 3akoH HproTOHA 17151 MaTepraibHBIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U MHEPTHOW MacCHI.

Cuia TSDKECTH. 3aBHCHMOCTH YCKOPCHUA CBO60}IHOFO ImagcHuss OT BBICOTBI HaJ
MOBEPXHOCTBIO TUIAHETHl W OT reorpaduyeckoil mupoTsl. J[BHkKeHHe HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemuepa. [lepBasg kocMuueckasi CKOPOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUKYIIETOCS C YCKOPEHHUEM.

Cuna tpenus. Cyxoe Ttpenme. Cuna TpeHUS CKOIBKCHUS M CHJIAa TPEHHUS TOKOS.
Koaddunment tpenus. Cuna COnpoTHBICHUS TPHU IBUKCHHH Tela B KUAKOCTU WIH Tase, ee
3aBUCHUMOCTBE OT CKOPOCTHU OTHOCUTCIIBHOT'O ABUXKCHUS.

I[aBJICHI/IC. FI/IILpOCTaTI/I‘{eCKOC JaBJICHHUC. Cuna ApXI/IMC,[[a.

Texundeckne yCTpOfICTBa U TEXHOJOTUYCCKHUE TIPOUCCCHhI: TOAUNIMIIHUKH, ABHUXKXCHUC
HNCKYCCTBCHHBIX CITYTHUKOB.

JlemoHCcTparuu.
Habmtonenue nBUXeHUs Tell B MHEPLHUAIbHBIX U HEMHEPIUAIBHBIX CUCTEMAaxX OTCUeTa.
[IpuHIUIT OTHOCUTENBHOCTH.

Kauenne ABYX MNUWIWMHAPOB WJIKA NIIapOB pa3H0171 MacCCbl C OAWHAKOBBIM YCKOPCHUCM
OTHOCHUTCIIBHO HeHHepHHaHLHOﬁ CHCTEMBI OTCUECTA.

CpaBHeHME PaBHOACHCTBYIONIEH MPUIOKEHHBIX K TEJIy CUJI C IPOU3BEJCHUEM MacChl Tella
Ha €ro YCKOpPEHHE B MHEPIHAIBLHON CHCTEME OTCUETa.

PaBeHCTBO cHJl, BO3HUKAIOIUX B PE3YJIbTATE B3AUMOACUCTBHS TEN.

N3mMepenne macc 1o B3auMo/ICMCTBHIO.

HesecomocTs.

Bec Tena nmpu yCKOpEHHOM NOIBEME U MTaJICHUN.

LlenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS TTOKOS, KaUEHUS U CKOJIbKECHHUS.

YdeHu4eckuit 3KCIIepuMEHT, Ja0opaTopHbIe paboThI, PAKTUKYM.

N3mepenue paBHOAECHUCTBYIOLIEH CUJI TPU ABMXKEHUN OpyCKa MO HAKJIOHHOM IJIOCKOCTH.

HpOBepKa THUIIOTE3bl O HC3aBUCUMOCTU BPCMCHU JIBUKCHHUA 6pyc1<a II0 HaKJIOHHOM
IIJIOCKOCTH Ha 3aJaHHOEC PAaCCTOAHUC OT €TI0 MACCHI.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B TMPYXKHHE U PE3HHOBOM
obpasrie, oT ux aedopmaruu.

I/IBy‘-ICHI/Ie JABMOKCHUSA CUCTEMBI TCJI, CBA3aHHBIX HUTBIO, HepCKHHyTOﬁ qucpes JIETKH OJIOK.

N3mepenne kordduimenta TpeHUs MO BEIMYMHE YTIIOBOTO KO3 (GUIIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanne naBmWKeHHs Opycka IO HAKIOHHOM TUIOCKOCTH C  TIEPEMEHHBIM
K03(ppULIEHTOM TpeHHUS.

N3ydenue nBukKeHMs rpy3a Ha Baly C TPEHUEM.



116.6.2.3. Tema 3. CraTuka TBEpIOroO TeNA.

AbcomoTHO TBepaoe Teno. [locTynarenbHoe W BpalaTeabHOE JIBUYKEHHE TBEPJOTO Tela.
MOMEHT Cuilbl OTHOCHUTENBHO Ocu BpameHus. [lnedo cunel. CrnoxeHue cuil, NPUIOKEHHBIX K
TBepaoMy Tedy. LleHnTp Tsokectu Tena.

VYcnoBus paBHOBECHUS TBEPAOTO TeEA.
YcroitunBoe, HeyCTOMYMBOE, O€3pa3InyHOE PaBHOBECHE.

Texuuueckue YCTpOﬁCTBa U TCXHOJIOTMYCCKHUEC IMPOLECCChI: KpOHH.ITCfIH, CTpOHTCJ’IBHLIﬁ
KpaH, p€I€T4aThi€ KOHCTPYKIIHHU.

JemoHcTparuu.

VYcnoBus paBHOBECHS.

Bunsl paBHOBecHs.

Y4eHnueckuit 3KCIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.
HccenenoBanue ycioBuil paBHOBECHs TBEPIOTO TENA, UMEIOLIETO OCh BPALLICHMUS.
KoHcTpynpoBanne KpOHIITEHHOB U pacyeT CUJI YIIPYTOCTH.

N3yuyeHne yCTOMYMBOCTH TBEPAOTrO TEJIA, UMEIOILEr0 IUIOMIAaAb OOPBI.
116.6.2.4. Tema 4. 3akOHBI COXpaHEHUS B MEXAHUKE.

I/IMHy.HBC MaTepHaHBHOﬁ TOYKH, CUCTCMbI MAaTCPHAJIIbHBIX TOYCK. HCHTp MacCcC CHUCTCMbI
MaTCpHaJIbHBIX TOUCK. TeopeMa O IBMKCHHH LIECHTPA MaccC.

WMynibe cuilbl M U3MEHEHHME HMITYJIbCA TEIA.
3aKOH COXpaHEHUs UMITYJIbCa.
PeakTrBHOE IBHKEHUE.

MoMeHT uMMyJibca MaTepHalbHOM TOYKH. lIpeacTaBiieHHME O COXpaHEHHH MOMEHTA
VMITYJIbCA B IEHTPAJIBbHBIX OJISAX.

Pabora cwibl Ha MaloM W Ha KOHEYHOM TepeMelleHHH. | padudeckoe mpeacTaBleHUE
paboThI CHITHI.

MONIHOCTE CUJIIBL.

Kunernueckas OHEPIHUid MaTCpHaHBHOﬁ TOYKH. TeopeMa 00 M3MCHEHHMM KHHETHYECKOM
OHCPIrun MaTepHaHBHOfI TOYKHU.

IToTreHunanbHble U HENOTEHUMANbHBIE cuibl. [loTeHnuanbHas sHeprus. [loTeHunanpHas
SHEpPrusl yrnpyro AeQpopMUPOBaHHON MpyuHbL. lloTeHnmanbHas sHEprus Tejaa B OJAHOPOIHOM
rpaBUTallMOHHOM mole. [loTeHnuanbHas sHeprus Tena B paBUTALIMOHHOM IIOJIE€ OJHOPOAHOIO
miapa (BHYTpH U BHe 1iapa). Bropas kocmuueckas ckopocTb. TpeThbsi kocMUUYecKasi CKOPOCTb.

CBs3b paGOTBI HEIOTEHIMAJIbHBIX CHJI C U3MEHEHHEM MEXaHUUECKOM SHEPTHUU CUCTCMBI TCII.



3aKOH COXpaHEHUsI MEXaHUYECKOM YHEPTUH.
Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

YpaBHeHue bepHyuu miis UACAIBHOM KUAKOCTH KAaK CIIEJCTBHE 3aKOHA COXPaHEHHUs
MEXaHNYECKON IHEPTUH.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: JIBUKECHHE DPAKET, BOJOMET,
KoIep, NPYXKUHHBIA MUCTOJET, THPOCKOI, (PUTYpHOE KaTaHHE Ha KOHbKaX.

JemoHcTparuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABUKEHUE.

N3MepeHnre MOIITHOCTH CHUJIBI.

V3meHeHne YHeprun Teja MPU COBEPIICHUN PadOTHI.

B3anMHbIe npeBpaleHnss KHNHETHYECKON U MOTEHIIUAIBbHOW SHEPTUM TP IEUCTBUH HA TEJIO
CUJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue YHepTHH IPU CBOOOTHOM TTa/ICHHH.

YdeHn4ecKuit 3KCIIepUMEHT, 1a0opaTopHbIe pabOThl, MPAKTUKYM.

V3mepeHne uMITyibca Tena mo TOpMO3HOMY Ty TH.

H3mepeHue cusibl TSArd, CKOPOCTH MOJEINHU SIIEKTPOMOOMIIS M MOIITHOCTH CHJIBI TATH.

CpaBHEHHE H3MEHEHUS HMITYJIbCA TEJIa C MMITYJIbCOM CHITBI.

HccnenoBanue coXpaHeHHsl UMITYJIbCa MIPU YIIPYTroM B3auMOJICHCTBUN.

V3MepeHne KHHETHYECKOH SHEPTHH Tella TI0 TOPMO3ZHOMY ITYTH.

CpaBHeHHE U3MEHEHUS MMOTEHLIUAIBHOM YHEPTUU NPYKUHBI C paOOTOM CUIIBI TPEHHUSL.
Omnpenenenne pabOTHI CHITBI TPEHUS TPH IBUKCHUU TeJa 10 HAKJIOHHOW TUTOCKOCTH.
116.6.3. Paznen 3. MonekynsipHast Gpu3nka 1 TepMOJIUHAMUKA.

116.6.3.1. Tema 1. OCHOBBI MOJIEKYJIIPHO-KHHETHYECKOW TEOPHH.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIsipHO-KMHeTHueckoil Teopun (MKT), ux omnbiTHOE
obocunoBanue. Juddysusa. bpoyHoBckoe nBrkeHHe. XapakTep IBWIKEHUS M B3aUMOJCHCTBUS
YacTHIl BellecTBa. MoJenu CTpOeHUs Ta30B, )KUJKOCTEH U TBEPIBIX TeJl U 00ObSICHEHUE CBOWCTB
BElleCTBA Ha OCHOBE A3TUX Mojened. Macca u pasmepbl Mozekyn (aromoB). KommuecTBo
BeniectBa. [locrossHHas ABoraapo.

TeruioBoe paBHOBecue. Temmeparypa u crnocoObl ee u3mepenus. lllkama TtemmepaTyp
Ilenbcus.

MO)ICJ'II) naCaJIbHOIoO ra3a B MOH@KyanHO-KI/IHeTI/IquKOﬁ TCOPHUH: HaCTUIIbI I'a3a ABUXKXYTCA



Xa0THYECKHU U HE B3aUMOJEHUCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa-Knaneiipona. AOcomtoTHas Temrmeparypa
(mkana temmnepatyp KensBuna). 3akon [aneroHa. M3omporeccsl B HIEaTbHOM Tasze C
MOCTOSIHHBIM KOJIMYEeCTBOM BemiecTBa. [ paduueckoe npeacTaBieHue U30MPOIECCOB: N30TEPMA,
u30xo0pa, nzobdapa.

CBsi3b MKy JaBICHUEM U CpelHEN KHHETHUECKON 3HEepTruel MoCTynaTeaIbHOro TEIIOBOTO
JIBIDKEHUSI MOJIEKYJI HAEaJIbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJEKYJISPHO-KHHETHYECKON
TEOpUU UI€aTHLHOTO ra3a).

CBs3b  aOCONIOTHOM  TemmepaTrypbl TEPMOAMHAMHUYECKOM CHCTEMBI CO  CpeIHel
KHMHETUYECKOM dHEepruei mocTynaTeabHOro TeIIOBOTO ABHKEHHUS €€ YacTHll.

TexHuueckue YCTpOMCTBA M TEXHOJOTMYECKHE IMPOIECChl: TEPMOMETp, Oapomerp,
MOJTyYeHHE HAaHOMAaTEepPHAaJIOB.

JemoHcTparuu.

Mopenu TBUKEHUS YaCTHUIl BEIECTBA.

Monens OpOyHOBCKOTO JIBUKEHHUSI.

Bunieopoinuk ¢ 3anucho peajsbHOro OpoOyHOBCKOTO JIBHIKEHUS.
Huddys3us xunkocteit.

Mogens onbita llTepua.

[IpuTsixeHne MONEKyII.

Monenu KpUcTaNIn4ecKuX PerieToK.

HabmtoneHue u uccieoBaHue H30IpoIeccoB.

YyeHndyeckuii SKCIIEPUMEHT, TaO0paTOpHBIE PaOOTHI, MPAKTUKYM.

HccnenoBanue mpoliecca yCTAaHOBJICHHS TEIUIOBOTO PAaBHOBECHSI MIPH TETNIOOOMEHE MEXIy
ropstieil ¥ XOJIOAHOM BOJOM.

W3ydyenne w30TepMUUECKOro Tpolecca (PEKOMEHIOBAHO WCHOIb30BaHUE UGPOBOM
nabopaTopun).

N3yuenue n30xopHOro npoiiecca.
N3yuenune nzobapHOTO mporecca.
[IpoBepka ypaBHEHUsI COCTOSIHUS.
116.6.3.2. Tema 2. TepmoguHamuka. TemioBbie MallIMHBI.

Tepmonunamuyeckas (T/]) cucrema. 3ajanue BHEIIHUX YCIOBUMA ISl TEPMOAMHAMHUYECKOM
cucteMbl. BHemHne u BHyTpeHHHE napaMmeTpsl. [lapaMeTpsl TEpMOIMHAMHYECKOW CUCTEMBI KaK
CpPEIHME 3HAYCHUS BEIUYMH, ONUCHIBAIOIINX €€ COCTOSHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe nauano tepmoaunaMuku. CaMONpou3BOJIbHAS peslakcalusi TEPMOJIMHAMUYECKOM
CHCTEMBI K TETJIOBOMY PaBHOBECHIO.

Mognens wnaealbHOrO rasa B TEPMOJMHAMUKE - CHUCTEMAa YpPaBHEHUH: YypaBHEHHUE
MenneneeBa-Kianelipona u BbIpa)XeHHUE JIsI BHYTPEHHEW >HEPruu. Y CIOBUS NMPUMEHHMOCTH
9TOW MOJENN: HHU3Kasg KOHLEHTpAalMs 4YacTHLl, BBICOKME TEMIEpaTypbl. BelpaxeHue ais
BHYTpPEHHE!N SHEPTUU OJTHOATOMHOTO HJI€aIbHOI0 rasa.

KBa3ucrarnueckue U HECTaTHUSCKHUE IMPOLCCCHI.

DnemeHTapHas paboTta B TepMOAMHaMUKe. Brruncienue paboTsl 1o rpaduky mpoiecca Ha
pV-auarpamme.

Terionepenaya kak crnoco0 H3MEHEHHUs] BHYTPEHHEH SHEpPruu TepMOJUHAMHYECKON
cucTeMbl 6e3 coBepleHus: paboThl. KOHBEKIMS, TEMII0NPOBOIHOCTh, U3TyYSHHE.

KomnuectBo TemnoThl. TemioeMKOCTh Tena. YenbHas W MOJISIpHAs TEIJIOEMKOCTH
BellleCTBA. YpaBHeHHEe Mailepa. YienbHas Temiora cropaHusi TomsuBa. Pacuer koiudecTBa
TEIUIOTHI IIpH Teruionepenaye. [lonstie 06 aguadbaTHoM mpoiiecce.

ITepBbIit 3ak0H TepMoarHAMUKHU. BHyTpeHHsAs sHeprus. KonnyecTBo TEIUIOTH U paboTa Kak
Mepbl U3MEHEHHsI BHYTPEHHEW SHEPTUHM TEPMOJUHAMUYECKON CUCTEMBI.

Bropoli 3akoH TEpMOJMHAMHUKH Ul DPABHOBECHBIX IIPOLIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKON CHUCTEMBbl NMPOXOAUT €JUHCTBEHHasl aauadara.
AbGconoTHas TeMIieparypa.

Btopoii 3ak0oH TepMOJUHAMHUKHU JJI HEPAaBHOBECHBIX IPOIIECCOB: HEBO3MOXHO MEpENaTh
TEIJIOTy OT Ooyiee XOJOJHOrO Teida K Oosiee Harperomy Oe3 kommencamuu (Kiaysuyc).
HeoOpaTumocTs IpUpOIHBIX TPOIECCOB.

[Ipunuune! aeiictBus Ternossix MamuH. KIT/.
MakcumansHoe 3Hauenue KII1. [{ukn Kapho.

DKOJIOTUUECKHUE ACTIEKThl UCIOJIb30BAHUS TEIUIOBBIX JABUraTesieil. TeninoBoe 3arpsi3HEHHE
OKPYXaIoIIe Cpebl.

TexHnueckue yCTpoOHCTBA U TEXHOJIOTMYECKHUE IPOLECCHI: XOJOAUIBHUK, KOHIUIMOHED,
JTU3EIbHBIA W KapOIOpaTOPHBIM JIBUTATENIH, NapoBas TypOWHA, TOJYYCHHE CBEPXHH3KHUX
TEeMIlepaTyp, YTWIM3alUs "TEIJIOBBIX" OTXOJOB C HCIOJIB30BAaHMEM TEIUIOBOTO Hacoca,
YTHIH3AMs OMOOPTaHUIECKOTO TOTUIUBA JIJIsl BRIPAOOTKH "TEMIOBOMU" M DJIEKTPOIHEPTHH.

JemoHcTparuu.

N3menenne TemmepaTypbl Ipu aiuadaTHIECKOM PaCIIUPEHUH.
Bo3nymiHoe oruuso.

CpaBHEHHE yIEIbHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

HccnenoBanue aanabaTHOTO MPoIecca.



KoMImbroTepHble MOJIENH TEIIOBBIX JBUTATEIEH.

Y4eHnuecKkuit 3KCIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.
N3mepenue yaenbHOM TEIIOEMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BEIECTBA.

HccnenoBanue aanabaTHOro Mporecca.

N3yueHne B3aMMOCBSI3M DHEPTrUU MEXMOJIEKYJISPHOTO B3aUMOJACUCTBUS M TEMIIEpaTyphl
KUIICHUS )KUIKOCTEM.

116.6.3.3. Tema 3. ArperatHblie cocTosiHUS BeniecTBa. Pa3oBble MEPEXO/IbI.

[TapooOpazoBanre u KoHaeHcanus. lMcmapenue U KureHue. YJienbHas TerwoTa
napoo0Opa3zoBaHusl.

HacplimmeHHbIe ¥ HEHACBIIIICHHEIS Tapsl. KauecTBenHas 3aBUCHMOCTD INIOTHOCTH U JaBJICHUA
HACBIIICHHOI'O ITapa OT TeMIICpaTypbl, UX HE3aBUCHUMOCTH OT o0BbeMa HACBhIICHHOI'O I1apa.
3aBHCHMOCTD TEMIICPATYPbI KUIICHUA OT AABJICHUSA B X KUIAKOCTH.

BrnaxHocTh Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIa’KHOCTD.

TBCpZ[OC TCII0. KpI/ICTaHHI/I‘-ICCKI/Ie n aMOp(I)HBIC TCIa. AHI/I3OTp01'II/I$I CBOICTB KpHUCTAaJlJIOB.
IInaBnenue n KpucTaljin3anus. Y nenpHas TENI0Ta IJIaBICHUS. CY6HHM3HI/IH.

Jedopmanuu TBeproro tena. Pactskenune u cxarume. Cnsur. Moayns HOnra. Ilpenen
yOpyTux aedopmanui.

TemoBoe pacmmpeHue XKUIKOCTEH U TBEPIbIX Tell, 00bEMHOE U JTUHEHHOE pacIIupeHue.
AHFapMOHI/I3M TEIUIOBBIX KOIeOaHuHi JacCTuIl BEUIECTBA KaK ITPUYKWHA TCIIJIOBOT'O PACHIUPCHUS TEIT
(Ha Ka4eCTBEHHOM YPOBHE).

[Ipeo6pa3oBanue sHEprun B Pa3oBbIX Mepexoaax.
VYpaBHeHHE TEMI0BOro OanaHca.

[ToBepxHocTHOE HaTskeHHE. K0oaddUIMEHT MOBEPXHOCTHOTO HaTsOKeHUs. KammmispHbie
siBJIeHUsI. J[aBieHue 10 MUCKPUBJIEHHOW IMOBEPXHOCTHIO KUJAKOCTH. Popmyita Jlamaca.

Texundeckne yCTpOﬁCTBa U TCXHOJOTMYECKHUE TPOLCCCHI: KHUIAKHUEC KpHUCTAJIIBI,
COBpPCMCHHBIC MaTCPpUAJIbI.

JlemMoHCTparumu.

TemnnoBoe pacupeHue.

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenne. Kunenue npu noOHMWKEHHOM JaBJICHUH.
I/ISMepeHI/Ie CHJIBI ITIOBEPXHOCTHOT'O HATSXKCHUS.

OnBITH ¢ MBUIBHBIMU TJICHKAMH.



CmauuBaHue.

Kanwmnspusie siBieHus.

Mopenu HeHbIOTOHOBCKOM KMJIKOCTH.

Crioco0ObI M3MEPEHHST BITAXKHOCTH.

HccnenoBanue HarpeBaHus U TUTABJICHUS] KPUCTAIIMUECKOTO BEIIECTBA.
Buasr nedopmarmii.

HaGmonenne manbix gedopmariuii.

Y4eHnuecKkuil 3KCIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.
N3yueHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

N3mepenue yenbHOM TeIUIOTHI IJIaBJIEHUS JbJa.

N3yueHue cBONMCTB HACHIIIEHHBIX MAPOB.

N3mepenue abCOIIOTHOM BIaKHOCTH BO3/lyXa M OLIEHKAa MAcChl IapOB B MOMEILIEHUH.
N3mepenue ko3 uirenTa moBepXHOCTHOTO HATSKEHUSI.

N3mepenune momynst FOHra.

HccnegoBaHne 3aBUCUMOCTH I[C(I)OpMaI_II/II/I PE3UHOBOT'O o6pa3ua OoT HpHJ’IO)KCHHOfI K HCMY
CHIJIBI.

116.6.4. Paznen 4. DnekTpoagHAMUKA.
116.6.4.1. Tema 1. DnexTpudeckoe moJe.

OnexTpu3alus Tel U €€ MPOSABICHUA. DJIEKTpUUYECKU 3apsa. JlBa BuAA 3IEKTPUUYECKUX
3apsnoB. [IpoBOIHUKH, TUAIEKTPUKH U TIOTYTIPOBOJHUKU. DJIEMEHTAPHBIN JIEKTPUUECKUM 3apsil.
3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiza.

B3anmopeiictBue 3apsanoB. Toueunsie 3apsiapl. 3akoH KyoHa.
Onektpuyeckoe noise. Ero neficTBrue Ha 3l1eKTpUUECKUe 3apsibl.

HanpsokenHocTs  anexkTpuyeckoro mnosst. [IpoGubiit  3apsin. JIluHMKM  HanpsyKeHHOCTH
JIEKTPUUECKOro 1ojisi. OJHOPOAHOE IIEKTPUIECKOE MOJIE.

[ToTeHIMamTbHOCTh AJEKTPOCTATHYECKOTO TOJs. Pa3HOCTh MOTEHITMATIOB W HANpPsHKCHUE.
[ToreHnuunanpHas 3HEprus 3apsaa B JIEKTPOCTaTUUECKOM ToJie. [loTeH1man 31eKTpocTaTu4ecKoro
nossi. CBsI3b HANMPSHKEHHOCTH TOJIS M PA3HOCTH TOTEHIMANIOB JIJISi DJIEKTPOCTATUYECKOTO OIS
(KaK OTHOPOAHOTO, TAK M HEOAHOPOHOTO).

[IpuHIMI Cynepno3uuuy IEKTPUIECKUX MOJIEH.

[Tone Toweunoro 3apsna. [lome paBHOMepHO 3apspkeHHON cdepwl. [lome paBHOMEpHO
3apsDKEHHOTO 10 o0bemy miapa. [lone paBHOMEpHO 3apssKeHHONW OECKOHEYHOW IUTOCKOCTH.



KapTuHbl THHHAN HaNPSHKEHHOCTH 3TUX TOJICH U SKBUIIOTCHIIUATBHBIX TTOBEPXHOCTEH.
[TpoBOTHUKH B 3JIEKTPOCTATHUECKOM TI0JIE. Y CIIOBHE PABHOBECHS 3apsI0B.
JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM Moie. J(MaeKTpuueckas mpoOHUIIaeMOCTh BEIIECTBA.
Konnencarop. D1eKTpoeMKOCTh KOHJIEHCATOpa. DIEKTPOEMKOCTh TNIOCKOTO KOHIEHCATOPA.

[TapannensHoe  COCQMHEHWE  KOHACHCATOpPOB.  [lociienoBaTelibHOE  COCAMHEHUE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOI0 KOHAEHCaTopa.

JIBr>keHure 3apsSKEHHOW YaCTHUI[bI B OJTHOPOJHOM AJIEKTPUUECKOM TTOJIE.

TexHuuecknue ycTpoicTBa M TEXHOJIOTMUECKHE IIPOLIECCHI: AIEKTPOCKOI, 3JIEKTPOMETP,
JJEKTPOCTaTUYECKas 3alll1Ta, 3a3eMJICHHE JIEKTPOIIPHOOPOB, KOHAEHCATOPhI, reHepatop Ban ne
I'paada.

JlemMoHCTparumu.

Y CTpoUCTBO U MPUHIUIT JEHCTBUS DJIEKTPOMETPA.

DJeKTpUUYECKOE M0JI€ 3apsSyKEHHBIX LIAPHKOB.

DNEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX IIACTHH.

Mopens snekTpocTaTrudeckoro reneparopa (Ban ne ['paada).

ITpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTUYEeCKas 3alluTa.

Y CTpoHCTBO U IEUCTBUE KOHAEHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCHMOCTH QJICKTPOCMKOCTH IINIOCKOI'0 KOHACHCATOPpA OT IIJIOIIaAU IJIACTUH, paCCTOAHUSA
MCKIAY HUMHU U I[HE)J'ICKTpH‘IGCKOfI IIPOHUIIAaCMOCTH.

DHeprus 3JIeKTPUYECKOTo MOJIs 3apsKEHHOT0 KOHAEHCATOPA.
3apsiaKa U pa3psika KOHAEHCATopa 4Yepe3 pe3UcCTop.
Y4eHnueckuit 3KCIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.
OneHka cul B3aMMOJEHCTBHS 3apsKEHHBIX TEll.

HaGmronenue npeBparieHust SHEPruM 3apsHKEHHOTO KOHACHCATOpa B DHEPTHUIO0 M3TyUCHUS
CBETOJINO/1A.

N3yuenune nmpoTrekaHus TOKa B LIETH, COACPIKAIIEH KOHIECHCATOP.

PaCHpe,Z[CJ'ICHI/IC pa3sHOCTH  NIOTCHUHAJIOB (HaHpH)KCHI/ISI) nopu  1IOCiIea0BATCIbHOM
COCIMHCHNHN KOHACHCATOPOB.

HccnenoBanue pa3psia KOHACHCATOPA YepPe3 PE3UCTOP.



116.6.4.2. Tema 2. IlocTOSTHHBIN JIEKTPUIECKUI TOK.
Cuna toka. [locTossHHBIN TOK.

VYcinoBust  CyHIeCTBOBaHHMsS IOCTOSIHHOTO —DJIEKTPUYECKOro Toka. McTouHuku Toka.
?
Hampsoxkenne U u 31C ay

3akoH OMa U1l y4acTKa LETH.

BHCKTPI/ILIGCKOC COIIPOTUBJICHHC. 3aBUCHMOCTD COIIPOTUBJICHHUA OAHOPOAHOI'O IMPOBOJHUKA
OT €T0 JJIMHBI U IIJI0MAA IMOIICPEIYHOr0 CCUCHM. Y nenpHOE COIMPOTUBJICHUE BCUICCTBA.

IlocnenoBarenbHOE, MapajuleIbHOE, CMEIIAHHOE COCAMHEHHE IIPOBOAHMKOB. Pacyer
pa3BeTBIIEHHBIX 3JekTpuueckux neneil. [Ipasuna Kupxroda.

Pab6ota snexkrpuueckoro Toka. 3akoH J[xoyns-Jlenmna.
MOIIHOCTB IEKTPAYECKOTO TOKA. TemIoBas MOIHOCTD, BbLAEIsIEMAas HA PE3UCTOPE.

3/1C u BHYTpeHHEE COMPOTHUBIIEHNE HCTOYHHUKA TOKA. 3akoH OMa ISl OTHOM (3aMKHYTOH )
3JIEKTPUYECKOM 1enu. MOIHOCTh UCTOYHUKA TOKa. KopoTkoe 3aMbIKaHueE.

KOH,Z[eHcaTOp B IICIIM IIOCTOAHHOT'O TOKA.

TexHu4eCcKre yCTPOMCTBA U TEXHOJIOTUUYECKHE MTPOIIECCHI: aMIIEPMET], BOJIBTMETP, PEOCTaT,
CYETUHK DJIEKTPUUECKOU SHEPTHH.

JeMmoHCTparumu.
N3mepenue cuiibl TOKa U HAIPSHKEHUS.

HCCJ’IGI{OB&HI/IG 3aBUCUMOCTHU CHJIBI TOKa OT HaAIpPsOHKCHUA [JJIA pE3UCTOpa, JIaMIIbL
HaKaJIMBaHHA U CBETOAMOAA.

3aBHCHUMOCTh COIIPOTUBJICHUA HTUIHHAPUYCCKUX MPOBOJHWKOB OT JJIHWHBI, IUIOIIaAN
IMOMCPCUYHOTO CCUCHUS U MaTCpUaJIa.

HCCJ’IGI{OB&HI/IG 3aBUCHUMOCTH CUJIbI TOKA OT COIMPOTUBJICHUSA ITPU ITOCTOAHHOM HAIIPSKCHUU.

ITpsmoe n3mepenue DJIC. KopoTkoe 3amblkaHME TajlbBaHMUYECKOIO JJIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTUBIICHUS.

CrniocoObl coeTMHEeHNsI UICTOYHUKOB Toka, DJ]C Gatapeii.

I/ICCJ'IG,ZIOBaHI/Ie Pa3HOCTU NOTCHIHUAJIIOB MEKAY MOJHOCaAMU HCTOYHHUKA TOKa OT CHJIBI TOKA B
OCIIN.

Y4eHnueckuit 3KCIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.
HccenenoBanue cCMEIaHHOTO COEIUHEHUS PE3UCTOPOB.
N3mepenue yieapHOro CONpoOTUBIEHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKAa OT HAMPSDKEHHS JUIS JIAMITBI HaKalWBaHUS.
VYBenuuenue mpeena u3MEpeHus amnepMeTpa (BOIbTMETPA).



N3mepenne 3/IC 1 BHYTPEHHETO CONPOTUBIIEHNUS HCTOUYHUKA TOKA.

Uccnenosanue 3aBucumoct JJIC raibBAHUYECKOTO AJIEMEHTA OT BPEMEHHU MPU KOPOTKOM
3aMbIKaHHH.

I/ICCJ'IG,ZIOBaHI/Ie Pa3HOCTU MOTCHIHAJIIOB MEKAY MOJHOCaAaMU HCTOYHHUKA TOKa OT CHJIBI TOKa B
OCIIN.

HccnenoBanue 3aBUCHMOCTH TOJIE3HOM MOIITHOCTH HCTOYHMKA TOKA OT CHJIBI TOKA.
116.6.4.3. Tema 3. Toku B pa3iau4HBIX Cpelax.

DOneKkTpuyeckass TPOBOJUMOCTh PA3IMYHBIX BEMIECTB. OJEKTPOHHAS TMPOBOJAUMOCTD
TBEPJbIX  META/VIOB.  3aBUCUMOCTh  COINPOTHUBJIIEHHS  METAJIOB  OT  TEMIEPaTyphl.
CBepXIPOBOAUMOCTb.

DnexTpuuecKuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBonuuku. CoOCTBEHHass W MpPUMECHAas MPOBOJUMOCTb MOJYIPOBOJIHUKOB.
CgoiicTBa p-n-nepexoza. [loaynpoBoHUKOBBIE TPHOOPHI.

DNeKTpUYeCKU TOK B BJIEKTPOIUTAX. DJIEKTPOJIUTUYECKAs] NUCCOLMALUSA. DJIEKTPOIH3.
3akonsl Dapajes A AAEKTPOIIN3A.

DnexTpuyeckuil TOK B razax. CaMOCTOSITENbHBIN 1 HECAaMOCTOSITENbHBIN pa3psa. Paznuunbie
THUIIBI CAMOCTOATENILHOIO paspsaa. Momnuus. I1nazma.

TexHuyeckue yCTpOIICTBA U MPaKTUYECKOE TMPUMEHEHHUE: Tra30pa3psaHble JIaMIIbl,
JJIEKTPOHHO-JIy4eBasi TpyOKa, MOJTYHNpPOBOJHUKOBBIE MPUOOPHI: THOMA, TPaH3UCTOp, (HOTOAMON,
CBETOJIMOJI, TallbBaHWKa, padUHUPOBAHHWE MEAM, BbHIIUIABKA AIIOMHUHHS, 3JEKTPOHHAs
MHUKPOCKOIIHS.

JemoHCcTparumu.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHbI 35ekTpoaunsa Papazes.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO31yXa.

CpaBHEHHE IPOBOIMMOCTH METAJJIOB U ITOJIyIIPOBOJHHUKOB.

OAHOCTOPOHHSISI MPOBOUMOCTD JHOJA.

YdeHn4ecKuit 3KCIIepUMEHT, J1a0opaTopHbIe pabOThl, MPAKTUKYM.

HaGmronenune snexrpomnusa.

W3mepenue 3apsiia OTHOBAJIEHTHOIO MOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

Cusarue BOHBT-aMHepHOﬁ XapaKTCPUCTHKHU JHUOOA.



116.6.5. ®u3nueckuii NpaKTUKYM.

Crioco6bl n3MepeHus: PU3NUYECKNX BEIMUUH C UCIOJIb30BAHUEM aHAJIOTOBBIX M HU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEINIbHbIE  IOTPEIIHOCTH  HU3MepeHud  ¢uznueckux BennyuH. OLEHKa TIpaHull
[IOTPELIHOCTEM.

[TpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIIETOBAHUI 3aBUCUMOCTEHN (DU3UIECKUX BEITUYHH,
IpOBEpKa IMPEJUIOKEHHBIX TUIoTe3 (BbIOOp M3 paloT, ONMMCAHHBIX B TEMAaTHUYECKUX pasjenax
"VyeHnuecKkui IKCIEPUMEHT, JIabopaTOpHbIe PadOThI, MPAKTUKYM").

116.6.6. MexnpeaMeTHbIE CBS3H.

Nzyuenne xkypca ¢pusuku yriydiaeHHoro ypoBHst B 10 kjacce OCyIIECTBISIETCS ¢ YUETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHMOJIOTWH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

MexnpeaMeTHbIE TOHSTHUS, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO TMO3HAHUS:
SBJICHHE, HAy4yHbIH (akT, TWmore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHs, HaOIIOJICHHE,
JKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIENIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, H3MEPUTETHLHBIC
puOopsI, U poBast 1adopaToOpHs.

Marematuka: Pemenue cuctemsl ypaBHeHui. Jluneitnas ¢ynkuus, napabomna, runepooa,
ux rpapuku u cBoiictBa. Tpuronomerpuueckue pyHKINU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC,
OCHOBHO€ TPHUIOHOMETPHUYECKOE TOXKIAECTBO. BEKTOpBI M MX IPOEKIUU HAa OCH KOOpIUHAT,
CJI0)KCHHE BEKTOPOB.

buonorus: Mexannueckoe ABMKEHHE B KHUBOW mpupojae, Auddys3us, ocMOC, TEII000MeH
JKUBBIX  OPraHW3MOB, TEIJIOBOE  3arps3HEHHE  OKPYXKAIOIIeW  Cpenbl,  yTHIH3aIus
OMOOPraHMYECKOro TOIUIMBA ISl BBIPAOOTKH "TETUIOBOU" M AIEKTPOIHEPTHH, MOBEPXHOCTHOE
HATSOKCHHUE U KaWUIAPHBIC SIBJICHUS B TIPUPO/IE, DJIEKTPUUECKHE SIBJICHUS B )KUBOW TIPUPOJIE.

XUMUS: AUCKPETHOC CTPOCHHUEC BCUICCTBA, CTPOCHHUEC aTOMOB M MOJICKYJI, MOJIb BCIICCTBA,
MOJIApHasA Macca, MoJIydeHHUEC HaHOMATCPpHaJIOB, TCIIJIOBBIC CBOMCTBaA TBEPABIX TECII, )I(HJIKOCTGﬁ u
ra3oB, JKUAKHUC KpPUCTAJUIbI, OSJIICKTPUUCCKHUC CBOMCTBA MCTAJUIOB, 3JICKTPOJIMTHYCCKAA
aucconuanys, rajilbBaHHUKa, SJICKTPOHHAsA MUKPOCKOIIHA.

['eorpadus: BIa)KHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

TexHonorus: mpeodpa3oBaHre IBUKEHUI € MCIIOIB30BAaHUEM MEXAaHHU3MOB, YUET CYXOro U
XKUJAKOTO TPEHHA B TEXHUKE, CTAaTUYECKUE KOHCTPYKIMHM (KPOHIITEWH, penieTyaThie
KOHCTPYKIIUHN), UCIIOJIb30BaHNE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHUKE (TMPOCKOI, BOAOMET
U JIpyrue), ABUraTelb BHYTPEHHEro CropaHusi, napoBas TypOHHA, OBITOBOW XOJIOJWJIBHUK,
KOHIUIIMOHEP, TEXHOJOTUU TIOJY4YeHHs] COBPEMEHHBIX MaTepHajoB, B TOM 4YHCIIE
HAaHOMAaTepHajlloB, M  HAHOTEXHOJOIMM,  DJJEKTPOCTaTHUYeCKas  3allluTa,  3a3¢MJICHUE
AIEKTPONpPUOOPOB, ra30pa3psIHbIE JaMIIbl, OJIYIIPOBOJHUKOBBIE TPHUOOPHI, ralbBaHHKA.

116.7. CopnepxxaHue obyyeHus B 11 knacce.
116.7.1. Paznen 4. DnekTpoinHaMuKa.
116.7.1.1. Tema 4. MarauTtHOe TOJIE.

BzaumogeiicTBe IOCTOSHHBIX MAarHUTOB H IMPOBOAHUKOB C TOKOM. MarsuTHoe moJje.



Bekrop marauTHOM MHAYKUMHA. [[pyHIKI Cynepno3uiMi MarHUTHBIX MOJIEH. JINHUM MarHUTHOM
WHIYKIWH.

MarautHoe Tojie MPOBOJHUKA C TOKOM (MPSMOTO MPOBOAHMKA, KATYIIKH U KPYTOBOTO
BuTKa). OmbIT Dpcrena.

Cuna Amnepa, ee HalpaBJIEHUE U MOAYJIb.

Cuna JlopeHiia, ee HampaBJICHHE U MOTYJIb. JIBHKEHUE 3apSIKEHHON YaCTHITBI B OJTHOPOHOM
MarHuTHOM moJe. PaGora cunbl JlopeHnia.

MarauTtHoe€ II0JI€ B BCIICCTBCE. (Depp0MaFHeTI/IKI/I, napa- 1 fnaMarHCTuKH.

Texunueckue YCTPOﬁCTBa U TCEXHOJOTMYCCKUC TMPOLCCChI: IMPUMCHCHHUEC MOCTOAHHBIX
MarduToB, OJJICKTPOMArHuTOB, TCECTCP-MYJIBTUMETP, OJJICKTPOABUIATCIIb ﬂKO6I/I, YCKOPHUTEIN
OJICMCHTAPHBIX YaCTHUII.

JlemMoHCTparumu.

KapTI/IHa JIMHUH HHAYKOUHU MAr"iuTHOrO T1IOJId IIOJIOCOBOTO U HOI[KOBOO6pa3HOFO
IIOCTOSAHHBIX MarHuToB.

KapTI/IHa JIMHUM MarHuTHOM WHAYKIOHWU TTOJIS JJIMHHOTO MPSAMOIro NPpOBOJHUKA U 3aMKHYTOI'O
KOJIBIIEBOI'O MPOBOJAHWKA, KATYIIKH C TOKOM.

B3aumMopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JevictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaGmronenne aBuKeHUs MyvYKa 2IEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI OEHCTBHUS MEKTPOU3ZMEPUTENBHOTO IPUOOPA MATHUTODIEKTPHUUECKON CHCTEMBI.
YyeHndyeckuii SKCIIEPUMEHT, TaO0paTOpHBIE PaOOTHI, MPAKTUKYM.
HccaemoBanre MarHUTHOIO IO IIOCTOSHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTUKOB.

UccnenoBanue neicTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.
N3mepenue cuiibl Amiepa.

N3yuenue 3aBUCUMOCTH CUIJIbI AMIIepa OT CHJIbI TOKa.

Ompenenenre MarHUTHON MHAYKITUU HA OCHOBE U3MEPEHUS CUIIBI AMITepa.
116.7.1.2. Tema 5. DneKTpOMarHUTHAsE UHIYKIIMSL.

SIBnenue snexTpoMarHUTHOM MHAYKUMU. [loTOok BekTtopa marHuTHOW uHAyKuuu. DJC
MHAYKIHH. 3aKOH IEKTpOMarHuTHOU nHayKuuu @apanes. Buxpesoe anexrpuueckoe mose. Toku
dyxo.



O/1C nHAYKIMH B IPOBOAHMKE, IBUKYILIEMCS B OJHOPOJHOM MarHUTHOM IIOJIE.
[IpaBuio JleHna.

NunykrtuBHOCTh. KaTylika HMHIYKTMBHOCTM B IIENM TMOCTOSHHOTO TOKa. fIBieHHE
camouHAykiuu. 3J1C caMOMHIYKITUN.

DHeprus MarHUTHOTO TOJIST KaTYIIKHA C TOKOM.
DNeKTPOMarHuTHOE TOJIE.

Texunueckue YCTPOﬁCTBa N TCXHOJIOTUYCCKUC MMPOUCCChI: MHAYKIITUOHHASA II€Yb, COJICHOU/,
3a1uTa OT JJICKTPU3allu TCJI IPHU JBUKCHHUU B MAarHUTHOM I10JIC 3emin.

JemoHcTparuu.

Habunroienue siBiaeHMsI 371€KTPOMarHUTHOM MHTyKITUH.

Hccnenosanue 3apucumoctd 9JC MHAYKIIMH OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO IIOTOKA.
[IpaBuio JleHna.

[Tanenue MarauTa B aIFOMUHHEBOH (MeIHOI) TpyOe.

SIBneHne caMOMHTyKIUH.

HccnenoBaHue 3aBUCHMOCTH SI[C CaAMOVMHAYKIOHUU OT CKOPOCTHU M3MCHCHHA CHJIBI TOKAa B
TCIIN.

Y4eHnueCcKuil IKCIEPUMEHT, JIabopaTOpHbIE PadOTHI, MPAKTUKYM.
HccnenoBanue sIBICHUS JICKTPOMArHUTHOM WHTYKITHH.
Omnpenenenre UHAYKIIMA BUXPEBOT'O MATHUTHOTO TOJIS.
HccnenoBanue sIBIICHUS CAMOMHTYKITUH.

COopka MosienH SJIEKTPOMAarHUTHOTO TeHepaTopa.

116.7.2. Pazngen 5. Konebanust 1 BOIHBEI.

116.7.2.1. Tema 1. Mexanuueckue KojieOanus.

Komnebarennpuast cucrema. CBoOOAHEIE KOJIEOAHMUS.

lapmonnueckue  kojebanus.  KuHemartmdyeckoe U JUHAMUYECKOE  OMKCAHHUE.
DHEpPreTUIECKOe ONMcaHue (3aKOH COXpaHEHHUsI MEXaHMUECKOU YHepTuH ). BEIBO AMHAMUYECKOTO
OIMHMCaHUs TAPMOHHYECKHUX KOJIEOaHHUH U3 UX YJHEPTeTUYECKOTO M KHHEMATUYECKOTO OMMCAHUSI.

Ammumntyga u (asza xonebanuil. CBsi3b aMIUIUTYIbl KOJIeOaHMM HCXOJHOM BEIMYMHBI C
aMIUTUTYAaMHU KOJIeOaHUH ee CKOPOCTU M YCKOPEHHUS.

Ilepuon u yacrota konebanuid. Ilepuon Manbix cBOOOIHBIX KOJEOAHUN MaTEMaTHUYECKOTO
MasTHUKA. [lepros; cBOOOAHBIX KOJIEOAHUH NPYKUHHOTO MAasTHUKA.



[TonsaTHe o 3aryxaromux kojeOaHusX. BeiHyxneHHble konebanus. Pezonanc. PezonancHast
KpuBas. BrnusiHue 3aTyxaHus Ha BUJI pe€30HAHCHOM KpUBOM. ABTOKOJIe0aHuUs.

TexHudeckue yCTpOWCTBA M TEXHOJIOTMYECKUE IIPOLECCH: METPOHOM, Yachl, Kadelw,
My3bIKaJIbHbIE HHCTPYMEHTBI, cericMorpad.

JeMoHcTpanuu.
3anuch K01e0aTeIbHOro ABMKEHUS.
Habmoienne He3aBUCUMOCTH TIEPHOa MaJbIX KOJICOaHH rpy3a Ha HUTH OT aMILTUTY/IbL.

Uccnenoanue 3aTyxaromux KojaeOaHU 1 3aBUCUMOCTH TIEPH0J1a CBOOOIHBIX KOJIEOaHUI OT
CONPOTHUBIICHHUS.

HccnenoBanne koneOaHuil rpy3a Ha MacCHUBHOM NpYXHHE C Lelbi0 (OpMHpPOBAHUS
npezcTaBiIeHuit 00 uaeanrbHOU MOJIENU MPY>KUHHOTO MAasTHUKA.

3aKOH COXpaHEeHMsI SHEPTUU IIPU KoJIeOaHuAX rpy3a Ha IPYKHUHE.
HccnenoBanue BbIHYXJICHHBIX KOJIEOaHUH.

Ha6mronenue pezonanca.

YdeHuueckuit 3KCIIepuMEeHT, Ja0opaTopHbIe paboThI, MPAKTUKYM.
N3mepenue nepuoia cBOOOAHBIX KOJI€OaHUN HUTSHOTO U IPY>KMHHOTO MasiTHUKOB.
W3ydenue 3aKOHOB JBM)KEHUS TeJla B X0Jie KojieOaHUi Ha yIpyroM IoJIBEce.
W3ydenue qBUKEHHUS] HUTIHOTO MasiTHUKA.

[TpeoOpa3oBaHue SHEPrUH B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHNS aMIUIMTYAbI 3aTyXaIOUINX KOJIeOaHUH.
HccnenoBanue BbIHYXJICHHBIX KOJIEOaHUH.

116.7.2.2. Tema 2. DIeKTpOMarHuTHbIE KOJIE€OAHMUS.

Konebarenbubiif koHTyp. CBOOOJHBIE 3JEKTPOMAarHUTHbBIE KOJeOaHUS B UICATBHOM
kosnebarenbHOM KoHType. @opmyna Tomcona. CBs3p aMIUIMTYIbl 3apsjia KOHJIEHcaTopa ¢
aMIUTUTYIO0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHsI SHEPTUHU B UACATLHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxammue JJIeKTPOMAarHUTHbIE KoJjeOaHus. BBIHYXICHHbIE DIEKTPOMAarHUTHBIE
KOoJIeOanus.

IlepemenHbIl TOK. MOIIHOCTH NEPEMEHHOTO TOKA. AMIUIMTYJHOE M JEHCTBYIOLIEE
3HAYEHHUE CHJIbI TOKA M HAMPSKEHUs TIPU Pa3iInuHOi popMe 3aBUCUMOCTH IEPEMEHHOr0 TOKA OT
BPEMEHH.

CuHycouanbHbI nepeMeHHbIN TOK. Pe3ucTop, KoHAeHcaTop U KaTyIllIKa HHAYKTUBHOCTH B
L[N CUHYCOUJAIIBHOTO IIEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30HAaHC HANPSIKEHU.



Wneanbubiit Tpancpopmarop. IIponsBonacTBo, mnepenadya U moTpediIeHHE 3IEKTPUUECKOM
SHEpPTUH.

DKOJIOTUUECKUE PHUCKU MPHU MPOU3BOACTBE 3NEKTpodHEpruu. KynbTypa HCIONb30BaHUS
3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M TEXHOJOTUYECKHE IPOLIECCH: JIIEKTPUUECKU 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, JIMHUHU AJIEKTporepeaay.

JemoHcTparuu.

CBoOOaHBIC PIIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCHUMOCTB 4aCTOTHI CBOOOIHBIX KOJeOaHU OT MHAYKTUBHOCTH H €MKOCTH KOHTYpA.
OcumiorpaMmsbl SJIEKTPOMArHUTHBIX KOJICOaHUM.

['enepaTop HE3aTyXarOMIMX dJIEKTPOMATHUTHBIX KOJIEOAHUIA.

Mopenb 3JeKTPOMarHuTHOTO TeHepaTopa.

BriHyKIeHHBIE CHHYCOHIaJbHbIE KOJIeOaHusI.

Pesuctop, karymika HHIyKTUBHOCTH U KOHJIEHCATOP B IETIH MIEPEMEHHOTO TOKA.

Pe3oHaHC mpH MOCIIEIOBATEILHOM COCIMHCHUU PE3UCTOPA, KATYIIKH WHIAYKTUBHOCTH M
KOHJICHCATOPA.

Y CTpOHCTBO M MPUHIIMIT AEUCTBHS TpaHChHopMaTopa.

Mopenb TuHUY HIEKTPOIIepEaadH.

YdeHu4ecKkuit 3KCIIeprUMEHT, T1a0opaTopHbIe pabOoThI, MPAKTUKYM.
Nzyuenune tpanchopmaropa.

HccenenoBanue nmepeMEHHOTO TOKA 4Yepes3 IOCIEN0BATENIBHO COCAVMHEHHBIE KOHACHCATOP,
KaTyIIKY U PE3UCTOP.

HaGmtoneHue 371eKTpOMarHuTHOTO Pe30HaHCA.
HccnenoBanue pabOThl HCTOYHUKOB CBETA B IIETH MIEPEMEHHOTO TOKA.
116.7.2.3. Tema 3. MexaHU4eCKHE U IEKTPOMArHUTHBIE BOJIHBI.

MexaHndeckne BOJIHBI, YCJIOBUA UX PACTIPOCTPAHCHHA. Honepeque " IIPOJOJbHBIC BOJTHEI.
Ilepnon, ckopocTh pacnpocTpaHeHHMss W JAauHa BOJHBL. CBOMCTBA MEXAaHMYECKMX BOJIH:
OTpakeHHe, IpeJoMIIeHUE, UHTeppEepeHLns U TU(paKius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.
[ITymoBoe 3arpsi3HEHHE OKPYKAIOIIEH CPEIbI.

BHCKTPOMBIHI/ITHBIG BOJHBL. Y CIOBUSA N3JIYUYCHUSA DJIICKTPOMArHUTHBLIX BOJIH. Bzaumnas
1 1 r
OpHUCHTalUs BEKTOPOB E, B, V B BHCKTpOMaFHHTHOﬁ BOJIHC.



CBolicTBa  DJIEKTPOMArHUTHBIX  BOJH: OTPaKE€HUE, MPEIOMIIECHHME, MOJspU3aLus,
uHTepdepeHus U 1udpaxuus.

[IIkana 37€KTPOMarHUTHBIX BOJH. IIprMeHEHME 3JIE€KTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[TpuHIUIBI paAMOCBA3U U TeNeBUCHUA. Pajnonokanus.

DNEeKTPOMarHUuTHOE 3arps3HEHNUE OKPYKaroIe cpebl.

TexHuueckue yCTpOMCTBAa M IMPAKTHMYECKOE MPUMEHEHHUE: MY3bIKaJIbHble MHCTPYMEHTHI,
pamap, paguoONpPHEMHUK, TeJIEeBH30p, aHTeHHa, Tenedon, CBU-meup, ymbTpazByKoBas
JIMAarHOCTHKA B TEXHUKE U MEJUIINHE.

JemoHCcTparumu.

OO6pa3oBaHue U pacpoCTpaHEHHUE MONEPEUHBIX U MPOJIOIBHBIX BOJIH.

KoneoG:mromieecs Te10 kak UCTOUYHUK 3BYKa.

3aBUCHUMOCTBD JIJTMHBI BOJIHBI OT YaCTOTHI KOJICOaHUIA.

Ha6J'IIOlIeHHe OTpa’XCHUA U NPEITOMIICHHUA MECXaHNYCCKUX BOJIH.

Habmtonenue unrepdepeHunu u Jupakiind MEXaHUYECKUX BOJIH.

AKyCTHUYECKHUI pE30HaHC.

CBolicTBa yabpTpa3ByKa U €ro IpUMEHEHHUE.

HaOimrotenne CBsI3W TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIATYJIOH W YacTOTOMN
KOJIEOaHUI.

HccnenoBanne  CBOMCTB — 3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaXX€HHE, IPEIOMIICHHE,
HoJsipu3aIus, Tudpakuus, tHTephepeHIus.

Oo6napyxeHnne nHYPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUCHHM.
Y4eHnueCcKuil IKCIEPUMEHT, JIabopaTOpHbIE PadOTHI, MPAKTUKYM.
W3ydeHne mapamMeTpoB 3ByKOBOW BOJTHEI.

N3ydenne pacnpocTpaHeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.
116.7.2.4. Tema 4. Onruka.

[IpssMonMHENHOE PACIPOCTPAHEHUE CBETa B OAHOpPOAHOU cpene. JIyu cera. ToueyHslid
HCTOYHHK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHsl cBeTa. [locTpoeHne H300pakeHUH B IUIOCKOM
3epkane. Chepuieckue 3epkaa.

HpeJ'IOMJICHI/IC CBCTa. 3aKOHEI MMpCJIOMJICHUA  CBCTA. AOCOIIOTHBIM  IMOKa3aTelb
IpCIOMIICHHUS. OTHOCUTENBHBIA TIOKa3aTeb MMPECIOMIICHUAA. ITocTOSITHCTBO YacTOTHI CBETa H
COOTHOHMICHUC IJIMH BOJIH IIPU MEPCXOAC MOHOXPOMATHYCCKOI'0 CBETAa 4YCPE3 I'paHULly pasjciia



JIBYX ONTHYECKUX CPE.
Xon nyueit B npusme. Jucnepcus csera. CioxHbI coctaB Oenoro cBera. L[Ber.
[TonmHOE BHYTpeHHee oTpakeHue. [IpeenbHbli yroi MoJIHOr0 BHYTPEHHETO OTPasKEHUSL.

CoOuparome u pacceuBaromve JnH3bl. ToHkas muH3a. DOKYyCHOE pACCTOSHUE U
ONTUYECKasl CHUJa TOHKOM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHUS TOHKOH cdepudeckoit
JIMH3BI OT €€ TEOMETPHUH U OTHOCUTENILHOTO MOKa3aTesl IPeJIoMIICHUS.

®opmyJia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

XoJ Jiy4a, NPOIIEAIIEro JIMH3Y MOJI MPOU3BOJIBHBIM YIJIOM K €€ TJIABHOM ONTHYECKOW OCH.
[TocTpoenne n300pakeHMI TOUKH U OTPe3Ka MPSMOU B COOMPAIOIINX U PACCEUBAIOIIUX JTHMH3AX U
HX CHCTEeMax.

OnTuueckue mpubopsl. Pazpemaromias cmocoOHoCTh. ['11a3 kak onTudeckas cucreMa.
[Ipenensr TPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBast onrtuka. HWuTepdepennus cBeta. KorepeHTHble HMCTOYHUKU. Y CIIOBHS
Ha0J10/IeHNsI MAKCUMYMOB M1 MUHUMYMOB B UHTeP(EPEHIIMOHHOM KapTHHE OT ABYX KOTE€PEHTHBIX
UCTOYHUKOB. [IprMeps! Ki1accnueckux MHTEP(EPEHIIMOHHBIX CXEM.

Hudpaxnus cBera. [udpakumonnas pemierka. YciaoBHE HaONIOEHUS  TJIABHBIX
MaKCHUMYMOB IpH MaIeHUH MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckne ycTpoMCTBAa M TEXHOJOTMYECKHE MPOLECCHl: OYKH, JyINa, IEpPHUCKOI,
(hoToanmapar, MUKpOCKOII, TPOEKIIMOHHBIH armapar, IPOCBETIEHUE ONITUKH, BOJJOKOHHAs ONTHKA,
TU(paKIUOHHAS pelIeTKa.

JemoHCcTparumu.

3aKOHBI OTPa’KEHHSI CBETA.

HccnenoBanue mpeIoMIICHHUS CBETA.

HabGmtoneHue moiHoro BHyTpEeHHEro oTpaskeHus. MoJienib CBETOBO/I1a.

HccnenoBanue Xoa CBETOBBIX ITYYKOB Yepe3 TUIOCKONAPaUIEIbHYIO TUIACTHHY U TIPU3MY.
HccnenoBanue cBOMCTB N300paKEHUIA B JIMH3AX.

Mopenn MEKPOCKOIIA, TEIECKOIIA.

HaGmronenue natepdepeHun cBera.

HaburoieHue 11BeTOB TOHKUX TJIEHOK.

Habmonenue nudpakuuu cera.

N3ydenne nudpakimOHHON peleTKH.



Ha6monenne nudpakiinoHHOTO CIIEKTpa.

HaGmronenue aqucnepcun certa.

HaGmoienue nonsipusaiuu cBera.

HpI/IMeHeHI/Ie HOJ'IS[pOI/I)IOB JJI I/I3yquI/I$[ MECXAHNUYCCKUX HaprI)KeHHfI.
Y4eHnueCcKuil IKCIEPUMEHT, JIabopaTOpHbIE PadOTHI, MPAKTUKYM.
N3mepenue mokaszaresns IpeoOMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PAcCTOSIHUSL OT BelIecTBa (Ha MpUMeEpe >KUIKUX
JIUH3).

H3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tonyuenune n300pakeHust B CUCTEME U3 IJIOCKOTO 3€pKajia U JTMH3HI.
[TonmydeHnue n300paxkxeHus B CUCTEME U3 ABYX JIUH3.

KoHcTpynpoBanue TeIeCKOMMUEeCKIX CUCTEM.

Ha6monenue nudpakunu, nHTEphHEpeHIINH U TONSPU3AIUU CBETA.
N3yuenune momsipu3aiiuy cBeTa, OTPaKEHHOTO OT MOBEPXHOCTH TUAJIEKTPUKA.
Nzydenne naTepdepeHIinm 1a3epHOro U3IyUYCeHUS Ha IBYX MIEISIX.
Hab6mronenue qucnepcum.

HaGmonenue u uccnenoBanue 1upakiinoHHOTO CIIEKTpa.

N3mMepenne 1JiMHbI CBETOBOW BOJIHBI.

[TonmydeHne cekTpa U3ydeHus: CBETOINO/Ia TIPH MOMOIIU AU(PPAKIIMOHHON PEIIESTKH.
116.7.3. Paznen 6. OCHOBBI ClieIUaILHON TEOPUU OTHOCUTEIBHOCTH.

rpaHI/II_U:I MNPUMCHHUMOCTHU KJIaCCUYECKOH MEXaHHUKH. HOCTyJIaTBI CIIeLMaJIbHOM TCOpUUn
OTHOCUTCIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  uHTepBal.  [IpeoOpazoBanus  JlopeHua.  YcioBue
MPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJUIeHHE BPEMEHH M COKpalleHHE
JUIVHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.
CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEITUBUCTCKOMN YaCTUIbl. DHEPIUs MOKOSL.

Texundeckne yCTpOﬁCTBa U TCXHOJOIMYECKHUE IPOLECCHI: CIIYTHUKOBBIC INPHECMHUKU,
YCKOPUTECIIN 3aPAKCHHBIX YaCTHUII.

Y4eHnueckuit 3KCIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

OmnpeneneHre UMITyJIbCca U SHEPTUM PENATUBUCTCKUX 4YacTHll (1o ¢oTorpadusM TPEKOB



3apsHKEHHBIX YaCTULl B MATHUTHOM I10JIE).
116.7.4. Paznen 7. KBanToBas usuka.
116.7.4.1. Tema 1. KopryckyJspHO-BOJIHOBOM JTyallu3M.

PaBHOBecHOE TemyioBOe wu3NMydeHHE (M3IydeHHE aOCOJMIOTHO HYEPHOrO TeJa). 3aKOoH
cMmemmenus Buna. I'mnoresa I1nadka o kBaHTax.

®oTOHBI. DHEPTUS U UMITYIBC (HOTOHA.

®otorddext. OnbiTol A.I'. Croneroa. 3akoHbl poTodddexra. YpaBHEeHHE DIHIITEHHA IS
dhotorddekra. "Kpacnas rpanuma” gpororddexra.

JaBnenne cBera (B YAaCTHOCTH, JIaBJICHHE CBeTa Ha aOCONIOTHO TOTJIOMIAOIIYIO U
a0COJTIOTHO OTpakarotyto nmoBepxHocTh). OnbiTel [1.H. Jlebenena.

Bonnoseie cBoiicTBa 4yactul. Bonnsl ne bpoius. [lnuna BoiHBI ne bpoinsg u pasmepsl
o0JacTy JTOKanu3aluu ABIKYIIelcsa yacTulibl. KopmyckynsipHo-BoaHOBOM ayanusM. udpaxus
3JIEKTPOHOB HA KPUCTAJIIAX.

Creuunguka n3mepenuit B Mukpomupe. CooTHoILIeHHs HeonpeeneHHocTei ['eiizendepra.

TexHUuecKue yCTpOWCTBA U TEXHOJIOIMYECKHE MPOIECCHI: CHEKTPOMETp, (OTOIIEMEHT,
(hoTOaTUMK, TYHHEIBbHBIA MUKPOCKOII, COJTHEUHas OaTapesi, CBETOIUO/I.

JemoHcTparuu.

dotorhPexT Ha yCTAaHOBKE C ITMHKOBOM TIIIACTHHOM.

HccnenoBanue 3akOHOB BHEIIHETo GpoTodddekra.

HccnenoBanue 3aBUCUMOCTH COMPOTHUBIICHHS TTOTYTTPOBOTHUKOB OT OCBEIIEHHOCTH.
Ceeroauon.

Conneunas Oartapes.

YdeHn4ecKuit 3KCIIepUMEHT, J1a0opaTopHbIe pabOThl, MPAKTUKYM.

Hccnenosanue gporopesucropa.

W3mepenue noctosiHHOM [1nanka Ha ocHOBe HccienoBanus Gorodpdexra.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOINO] OT HAIIPSKEHHUS.
116.7.4.2. Tema 2. ®usuka aroma.

OmBITH IO MICCTIETOBAHUIO CTpOCHUs aToMma. [manetapHas Mmoxens aroma Pezepdopra.

[Toctynatel bopa. M3nydenue u morjiomieHne (GOTOHOB MpPU MEPEXOje aromMa C OJHOTO
YPOBHSI SHEPTUU Ha JAPYTOW.

Bunel criektpoB. CIEKTp ypOBHEN 3HEPTHH aTOMa BOAOPOJA.



CnoHTa"HOE U BBIHYKACHHOC U3JIYUYCHUC CBCTA. HaBep.

TexHuyeckue yCTpOICTBA U TEXHOJOTMYECKHE TPOIECCHl: CIEKTPalIbHBIA aHaIHu3
(criekTpockor), 1azep, KBAHTOBBII KOMITBIOTED.

JemoHcTparumu.

Monens onsita Pesepdopaa.

Habumroienue nuHedvaTbIX CleKTPOB.

VY CTpoiicTBO U ISCTBUE CUETUYNKA HOHU3UPYIOIIUX YACTHUIL.
OmnpeneneHne ATUHBI BOJTHBI JIA3EPHOTO M3ITyUSHHS.
VueHH4YeCKUi SKCIEPUMEHT, JIA00OpaTOPHBIE paOOTHI, TPAKTHKYM.
Haburoienue nuHedvyaToro cekTpa.

UccnenoBanue crekTpa pa3peKeHHOT0 aTOMapHOro0 BOAOPOAA M U3MEPEHHUE MOCTOSIHHOM
PunGepra.

116.7.4.3. Tema 3. ®u3uka aTOMHOTO S1pa U 2JIEMEHTAPHBIX YaCTHULL.

Hyxnonnas monens simpa ['eitsenOepra - MBanenko. 3apsy siapa. MaccoBoe 4mciio spa.
H3oTomsl.

PannoaktuBHOCTh. Anbda-pacnaa. DNeKTpOHHBIA M MO3UTPOHHBIN Oera-pacnaa. ['amma-
U3IIyYEHHUE.

3aKOH paJMOaKTUBHOTO pacrnana. PaguoakTwBHBIE H30TONBI B mpupojae. CBoiicTBa
MOHM3UPYIOIIETO U3IyYeHUs. BIusHue pagnoakTUBHOCTH HA KUBbIE OpraHu3Mbl. ECTecTBEeHHBIN
(dhon uznmyuenwus. Jlozumerpus.

DOHeprust CBA3M HYKIIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Anepurie peakuun. Jlenenue u cuaTes siaep. SAnepueie peaktopsl. [IpobieMb! ynpasisieMoro
TEPMOSIAEPHOTO CUHTE3a. DKOJOTUYECKHUE ACTIEKThI PA3BUTHS SAEPHOU SHEPTETUKHU.

MeTO)II)I PErucCTpau U UCCICAOBAHUA 3JICMCHTAPHBIX YaCTHII.

dyH/IaMEeHTAJIbHbIE B3aUMOJECHCTBUA. bapuonbsl, Me30HBI U JenToHbI. lIpencraBnenue o
CrannmaptHoii Mmosienu. KBapK-riitooHHAs MOJCIb aJpOHOB.

®dusuka 3a npenenamu CTaHnapTHON Mojenu. TemHas MaTepust U TEMHasl SHEPTUSL.

EnunctBO Qusnueckoil KapTHHBI MUpa.

TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKHUE IPOLIECCHI: JO3UMETp, KaMepa Buibcona,
AJIEPHBI  peaKTop, TEPMOSJEPHBbI peakTop, aToMHas Oom0a, MarHUTHO-PE30HAHCHAs
TOMOTpadus.

Y4eHnueckuit 3KCIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).



HccnenoBanue panoakTUBHOTO (DOHA C HCTIOJIb30BAaHUEM J03UMETPA.
Wzydenue mornomieHus: 6eTa-4acTUI] aTIOMUHHEM.
116.7.5. Paznen 8. DneMeHTH aCTPOHOMUU M aCTPOPHU3UKH.

Oransl pa3BuTus acTpoHoMuu. [IpukiiagHoe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUM.
[TpruMeHUMOCTh 3aKOHOB (PU3UKH JUIsl OOBSICHEHUS IPUPOABI KOCMUYECKHUX OOBEKTOB.

MeTO)II)I ACTPOHOMUHYCCKHUX HCCJ’IC}IOB&HI/Iﬁ. COBpeMeHHBIe OIITUYCCKUE TCICCKOIIBI,
PAaaAUOTCIICCKOIIBI, BHCaTMOC(I)CpHaSI ACTPOHOMHUH.

Bun 3Be3nnoro Heb6a. Co3Besnus, SpKUe 3BE3/1bl, INIAHETHI, IX BUIUMOE JBHKEHHE.
ComnHeuyHas cucrema.
Comnnne. Conneunas akTUBHOCTE. McTounuk saepruu ComHIla U 3BE3]1.

3Be3/1bl, UX OCHOBHBIE XapaKTEpPUCTUKU. JlnarpaMma "crieKTpaabHbIN KJIAcC - CBETUMOCTB".
3Be3/1BI IVIaBHOM II0OCIIEN0BATEIBHOCTH. 3aBUCUMOCTE ''Macca - CBETUMOCTB' I 3B€3.1 IVIaBHOM
NoCJIeI0BaTebHOCTH. BHyTpeHHee cTpoeHue 3Be3[. CoBpeMEHHBbIE MPEACTABICHUS O
MPOUCXOKACHUH ¥ 3BoJforrK COJIHITA U 3B€3]1. DTaIbl )KU3HU 3BE3]I.

Mneunsiii [1yTs - Hama [NanakTtuka. [lonoxxenne u nuxkenue Connna B ['anaktuke. Tumnsl
rajakTuk. PaguoranakTuku u kBazapbl. YepHbIE IbIPHI B sApaX rajJakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa60ma. PasOeranue ramaktuk. Teopus
bonpmioro B3peiBa. PennkroBoe n3nyuyeHue.

MacmtaGHas cTpykTypa Beenennoil. Meraranaktuka.
Hepemiennsie mpo6ieMbl aCTpPOHOMUM.
VYdeHnuueckue HaOIIOICHUS.

HaGmronenus 38e31H0r0 HEOAa HEBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
TPUIIOKEHUH IS ONIpeIeTICHHS TIOJIOKEHUS HEOECHBIX 00bEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3nusi CeBepHOro Motyniapus U sipkue 3Be3/Ibl.

Habmtonenus B teneckon JIyHbl, I1aHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOIUICHUI.
116.7.6. dusnyeckuil MPaKTHUKYM.

CrniocoObl n3MepeHus: PU3NUECKUX BEIUYHH C UCIOJIb30BAHUEM AHAIOTOBBIX U IIM(PPOBHIX
W3MEpUTENbHBIX TMPUOOPOB U  KOMIBIOTEPHBIX JATYUKOBBIX cHUCTEM. AOCONIOTHBIE U
OTHOCUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMi  ¢u3nueckux BenuuuH. OlleHKa TpaHHuIl
MIOTPEITHOCTEM.

[TpoBeeHne KOCBEHHBIX U3MEPEHUI, UCCIIEJOBAHNH 3aBUCUMOCTEH (PU3MUECKUX BEITHUYUH,
MPOBEpKa MPEAJIOKEHHBIX TUIOTe3 (BBIOOP M3 paboOT, OMMCAHHBIX B TEMATUYECKUX paslernax
"VueHNueCKui SKCIIEPUMEHT, J1a00opaTopHbIe padOThl, MPAKTUKYM").

116.7.7. O6o01maroiee MTOBTOPEHHUE.

O6o0m1eHre u cucTeMaTH3alus coiep>kaHus paszienos Kypca "Mexanuka", "MonekynspHas



¢uszuka u TepmonuHamuka"', "OnekrpoauHamuka', "Komnebanus u BomHbI", "OCHOBBI
crenuanbHoil Teopun oTHocutenbHocTH", "KBaHTOBas ¢u3uka", "DIeMEHTbl acCTPOHOMUU U
actpouzuxu".

Pons ¢u3mku u acTpoHOMHM B SKOHOMHYECKOH, TEXHOJOTUYECKOW, COIMATBHOU H
THUYECKON chepax AesITeTbHOCTH YeJI0BEKa, POJIb U MECTO (PU3MKH M aCTPOHOMUHU B COBPEMEHHOU
HayYHOW KapTHHE MHpA, 3HAYCHHE OIKCATEIIbHOW, CHUCTEeMAaTH3UPYIOIIeH, OOBICHUTETLHON WU
NPOTHOCTUYECKON (QYHKUUH (U3NUECKOil Teopuu, poib GU3NIECKON Teopur B (GOPMHPOBAHUU
MpesicTaBIeHUH 0 (U3NYeCcKoil KapTHUHE MUPa, MECTO (PU3NUECKON KapTHHBI MUpPA B 00ILIEM Psiy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IIPUPOJE.

116.7.8. MexxnpeaMETHbIE CBSI3H.

N3zyuenune kypca ¢u3MKu yriayOiieHHOro ypoBHs B 11 Kilacce OCyIIECTBISIETCA C YYETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBSA3€M € KypcamMM MaTeMaTuKH, OHOJOTHUH, XUMUH,
reorpauu U TEXHOJIOTHH.

MexXIpeaMeTHbIe TIOHSTHS, CBSI3aHHBIE C HM3YyYCHHEM METOJIOB HAyYHOTO TTO3HAHWMS:
sBJICHHE, HAy4HbIH (akT, rumores3a, (pusnyeckas BeTUYMHA, 3aKOH, TeOpHs, HaOIrO/AEHUE,
AKCIEPUMEHT, MOJICTUPOBAHKE, MOJIEITb, H3MEPEHHE, TIOTPEITHOCTH N3MEPEHHH, N3MEPUTEITEHBIC
npubopsl, U poBas 1adopaTopusl.

Matemaruka: Pemenue cuctembl ypaBHeHHMH. TpuUroHomerpuueckue (QYHKIMH: CUHYC,
KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIAECTBO. BEKTOpBl M HX
MPOEKIIMM HAa OCU KOOpPJUHAT, CIOK€HHE BEKTOpOB. [Ipou3Bo/HBIE 3J€eMEHTapHBIX (DYHKIHM.
[Tpu3Haku mo1o0us TPEYroIbHUKOB, ONpEeNIeHHE TUIOIAAN IUIOCKUX (GUryp U oObema Ted.

buonorus: snexkTpudeckre SBICHUS B )KUBOW MPUPOJIE, KOJIeOaTeIbHbIE IBIKCHUS B )KUBOU
IIPUPOJIE, SKOJOIMYECKUE PUCKUA NPU MPOU3BOJACTBE DJIEKTPOIHEPTUU, DIEKTPOMATHUTHOE
3arpsI3HEHUE OKPY’KAIOUIEH Cpelbl, YIbTPa3BYKOBash IMArHOCTHKA B MEAUIMHE, ONTHYECKHUE
SIBJIEHUSI B )KUBOU MPUPOJIE.

XUMUA: CTPOEHHWE aTOMOB M MOJIEKYJ, KPHUCTaUIMYECKash CTPYKTypa TBEpIbIX Te,
MEXaHHU3MbI 00pa30BaHUs KPUCTATUIMYECKOM PEIIeTKH, CIIEKTPAILHBIN aHATU3.

I'eorpadus: MarHuTHBIE MOJIIOCA 3€MIIM, 3aJIeKH MArHUTHBIX Py, (GOTOCHEMKA 3€MHOMN
IIOBEPXHOCTH, cercmorpad.

TexHoMOTHSI: MPUMEHEHNUE TIOCTOSIHHBIX MarHUTOB, AJIEKTPOMArHUTOB, JIEKTPOIBUTATEIb
SAxobu, reHepaTop TMEPEMEHHOTO TOKAa, HWHAYKIMOHHAs TedYb, JHHHHM SJIEKTporepenad,
AJIEKTPOJIBUTATENb, paaap, pPaaAUONPUEMHUK, TeleBu30p, aHTeHHa, Tenedor, CBY-meus,
yIbTPa3ByKOBash IMArHOCTHKA B TEXHUKE, MPOEKIMOHHBIA ammapar, BOJIOKOHHAs OITHKA,
COJIHEUHas Oarapes, CITyTHUKOBBIE IPUEMHUKH, sIICPHAs YHEPTreTHKA U SKOJIOTUUECKHUE aCIeKThI
€€ Pa3BUTHUSI.

116.8. MnaHupyemble pe3ynbTaTbl OCBOEHUS MNporpaMmmbl Mo ¢u3nke Ha
YypOBHe cpeaHero obuwero oopasoBaHus

116.8.1. OcBoenue yuebHOro mnpenmera "duszuka" HA YpPOBHE CpeaHEro oOIIero
obpazoBanus (yriayOJeHHBI YpPOBEHb) JOJDKHO OOECIEeUUTh JTOCTHIKEHHE CIECAYIOIINX
JUYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTebHbBIX PE3YIbTATOB.

JInuHOCTHBIE pe3yibTaThl OCBOEHHS ydeOHoro mpeamera "dusmuka" TOMKHBI OTpakaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpEHHEH



MO3UIMEN JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OPUEHTALMH, ITO3UTUBHBIX BHYTPEHHUX
yOXKJICHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUHCKOrO  0OIIecTBa,
pacIIMpEHUE KU3HEHHOIO OMNBITA M ONbITa AECATEIBHOCTH B IPOLECCE PEATM3aLMU OCHOBHBIX
HaNpaBJIE€HUA BOCIUTATEIBHON IESITEIbHOCTH, B TOM YHCIIE B YAaCTH:

1) TpaxJ1aHCKOI'0O BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTh  TPAXKMAAHCKOW TMO3MIMH  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOTO OOIIECTRA;

HpI/IHSITI/Ie TpalII/II_[I/IOHHI)IX 06H_[e‘—IeJ'IOBeLIeCKI/IX FYMaHI/ICTI/ILIeCKI/IX 158 JIGMOKpaTI/I‘-IeCKI/IX
IICHHOCTEIA;

IFOTOBHOCTb BC€CTH COBMCCTHYIO JACATCIBHOCTH B HHTEPECAX TPAXKIAHCKOTO O6H_[eCTBa,
Yy4aCTBOBAThb B CAMOYIIPABJICHHUU B O6pa30BaTeJ'IBHOI71 OpraHH3alnu,

YMCEHUEC BSaHMOHeﬁCTBOBaTI) C COOMAJIbHBIMM HHCTUTYTaMMU B COOTBETCTBHUHM C HX
(byHKI_[I/ISIMI/I 1 HAa3HAYCHUECM,

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOW IE€ATEIBbHOCTH;
2) NaTpUOTHYECKOT0 BOCIIUTAHUS:
c(OPMUPOBAHHOCTH POCCUMCKON T'paXIaHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHME K TIOCYJapCTBEHHBIM CHMBOJAM, JOCTHKEHHSIM POCCUHCKHUX
YYEHBIX B 007aCTH (PU3UKHU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOTO BOCTIUTAHUSI:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO TTOBEACHUS;

CIIOCOOHOCTH OICHUBATHL CUTyallUlO U IPUHHUMATL OCO3HAHHBIC PCHICHUA, OPUCHTUPYSACH HA
MOpPAJIBHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH, B TOM YHCJIC B ACATCIbHOCTH YYCHOI'O;

OCO3HaHUE JIMYHOTO BKJIAJa B TIOCTPOSHUE YCTOMUMBOTO OYAyIIero;
4) 5CTeTUYECKOTO BOCIIUTAHMUS:

ACTETUUYECKOE OTHOILLIEHUE K MHUPY, BKIKOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYLIETO
(uznueckoil Hayke;

5) TpyAOBOTO BOCTIMTAHUS:

MHTEPEC K pa3Iu4HbIM chepam npodeccuoHalIbHOM NeSTEIbHOCTH, B TOM YUCIIE CBA3aHHBIM
¢ (u3MKOM M TEXHMKOW, yMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymiel npodeccun u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO U caMOOOpPa30BaHMIO B 00jacTu (U3MKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) PKOJIOTUYECKOTO BOCITUTAHHUS

c(OPMUPOBAHHOCTh HKOJIOIMUYECKON KYJIbTYphl, OCO3HAaHUE IJIOOANBHOTO XapakTepa
IKOJIOTHYECKUX TPOOIIEM;



IIJIAHUPOBAHUE U OCYLIECTBICHUE JEUCTBUM B OKPYKAIOLLEH Cpelle Ha OCHOBE 3HAHUSA LICJIeH
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIUpeHHe OmbITa JACATEIBHOCTH SKOJOTMYECKOM HAIPaBIEHHOCTM HAa OCHOBE
MMEIOIINXCSI 3HAHUU TT0 (PUBHKE;

7) HECHHOCTH HAYYHOT'O ITO3HAHUA:

C()OPMHPOBAHHOCTL  MHMPOBO33PEHMsSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HUECKON HAYKH;

OCO3HaHHE LEHHOCTU HAyYHOU J1eATeIbHOCTH, TOTOBHOCTh B IpOLECCe U3yueHUs: (PU3NKU
OCYLIECTBIISATh IPOEKTHYIO U HUCCIIEA0BATENbCKYIO 1€ATEIbHOCTD HHANBUIYAIBHO U B TPYIIIIE.

116.8.2. B mporecce OOCTHKEHHS JTUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MIPOrPAMMBI IO
¢u3uke i1 ypOBHS CpelHEero oOmero oOpa3oBaHHs y OOYyYaroIIMXCS COBEPIICHCTBYETCS
SMOILIMOHANBHBIN UHTEJUIEKT, Mpeoaraonui chopMrupoBaHHOCTS:

CaMOCO3HaHUsl, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE COCTOSHUE,
BUJICTh HAIIPABJIEHUS Pa3BUTHS COOCTBEHHON dYMOIMOHAIBHOU c(hepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpPETyJIMPOBaHN, BKIIIOYAOIIETO CAMOKOHTPOJIb, YMCHUC ITPUHHUMATL OTBETCTBECHHOCTDb
3a CBOC ITOBCJICHHC, CIIOCOOHOCTH Al TUPOBATHECA K DMOIIMOHAJIBHBIM U3MCHCHUAM U IIPOSABIIATH
FI/I6KOCTB, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBAllMY, BKIIIOYAIOIIEH CTpEMJIEHHE K JOCTHKEHHIO LEIIH U YCIEXY,
ONTUMU3M, HHULIMATUBHOCTb, YMEHHE JIEHCTBOBATH, UCXOMs U3 CBOUX BO3MOKHOCTEH;

OMIIaTHUH, BKJ'IIO'—I&I—OHIG?I CIIOCOOHOCTh ITOHMMATh OMOIHOHAJIIBHOC COCTOSAHHE JPYTIUX,
YUUTBIBATH €0 IIPpHU OCYIICCTBIICHUU 06H_[CHI/ISI, CIIOCOOHOCTB K COYYBCTBHUIO U COIICPCIKUBAHUIO;

COIMAJIBHBIX HAaBBIKOB, BKJIFOYAKOIIIMUX CIIOCOOHOCTH BBICTpanBaTh OTHOWICHUA C APYTUMU
JIOAbMU, 3a6OTI/ITBCSI, HOPOABJIATH HHTCPEC U pa3pClliaTh KOH(I)J'II/IKTLI.

116.8.3. MeramnpenMerHble pe3yJbTaTbl OCBOEHHUS IPOTPaMMbl CpPEAHET0 OOLIETro
00pa30BaHus TOJKHBI OTPAXKATh!

116.8.3.1. OBnageHnue yHuBepcalbHBIMU MTO3HABATEIbHBIMU JEHCTBUSMU:
1) 6a3oBbIe JTOTHYECKUE JCHCTBHUS:

CaMOCTOSITENILHO (hOPMYJIUPOBATh U aKTyaJIM3UpOBAaTh MpoOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OMpEaAcCIIAThL UCIIN ACATCIIBHOCTH, 3aJaBaTh MapaMETPhl U KPUTCPUU UX NOCTHIKCHUSA,
BBIABJIATH 3aKOHOMEPHOCTHU U ITPOTHBOPCUUA B PACCMATPUBACMBIX (I)I/IBI/I‘{CCKI/IX SABJICHUAX

pa3pabaTbIBaTh IJIaH PEIIeHUs MPOOIEeMBbI C YIETOM aHaIM3a UMEIOUINXCS MaTepUalbHbIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBLEI B ACATCIBHOCTH, OLUCHHWBATH COOTBETCTBUC PEC3YJIbTATOB IICJIAM,
OILICHUBATHb PUCKU HOCHCI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJMHHUPOBAaTh U BBIIOJHATH pPabOTy B YCIOBUSAX pPEATbHOr0, BHUPTYyaJbHOTO U



KOM6HHI/IpOBaHHOFO B3aHMOﬂCﬁCTBHH;
Ppa3BUBATh KPCATHUBHOC MBIIIJICHUEC IIPU PCILICHNHN KU3HCHHBIX HpO6J’IeM.
2) 0a30BbIC HCCICI0BATCIBCKHUEC HeﬁCTBHHI

BJIa/IeTh HAy4YHOH TEPMUHOJIOTHEH, KIIOYEBBIMHM IMOHATUSMU U MeToJaMu (U3HUECKOM
HaYKH;

BJIQJIETh HaBBIKAMHU YYEOHO-HCCIIEIOBATEILCKOM M MPOCKTHOM JEATEIHHOCTH B 00JIACTH
(hU3HKHU, CHOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PEIICHUS 3a/1a4
(hU3UIECKOTO CoepKaHUsI, TPUMEHEHHUIO PA3IMYHBIX METOI0B ITO3HAHUS;

OCYHICCTBJIATL PA3JIMYHBIC BUABI ACATCIBHOCTHU II0 IIOJIYYCHHIO HOBOI'O 3HAHUA, €TI0
HUHTCpIIpCTAllUN, npeo6pa3013aHmo U MPUMCHCHHUIO B PA3JIMYHBIX y‘—Ie6HI)IX CUTyalusix, B TOM
YUCJIC IIpU CO3AaHUHN y‘{CGHLIX IIPOCKTOB B o0iactu (I)I/ISI/IKI/I;

BBISIBIIATh IIPUYMHHO-CJIEACTBEHHBIE CBS3M M AKTyaJW3MpOBaTh 3aJady, BBbIJIBUIAThH
TUIIOTE3Y €€ PEILECHMs], HAXOAUTh apIyMEHTHI IS JOKa3aTeIbCTBA CBOUX YTBEPXKICHUH, 3a7aBaTh
rapaMeTpsl U KPUTEPUU PELICHHUS;

AHAJIU3UPOBATDH MMOJIYUCHHBIC B XOJ€C PCUICHUA 3ala4i PC3YJIbTAThl, KPUTHYCCKU OLICHUBATDH
X JOCTOBEPHOCTD, IPOTrHO3NUPOBATH U3MCHCHHE B HOBBIX YCIIOBUAX,

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33]]a4l B 00Pa30BaTEIbHON JeSITEIbHOCTH, B TOM
YHclie IPU U3YYeHUH (PU3HKY;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPHUOOPETEHHBIN OTIBIT;

YMETH NEPEHOCUTH 3HAHHUA 1O (1)I/I3I/IKG B IPaKTHYCCKYTO o0OJracte KHU3HCACATCIIbHOCTH,
YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX yUEOHBIX MPEIMETOB;

BBIJIBUT'aTb HOBEIC UJICH, IpEAJIaraTb OpUrnHaJbHBIC ITOAXO0AbI U PCIICHUSA

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ unbopmarueii:

BJaJIeTh HAaBBIKAMM MOJY4YeHHs MHPOpPMALUU (PU3MUECKOTO COACpkKAaHUS M3 MCTOUYHHKOB
pa3HbIX THIIOB, CaMOCTOATEIbHO OCYIIECTBIATh IMOMCK, aHalIM3, CHUCTEMaTU3alUi0 U
MHTEPIpETALNIO HHPOPMALIUU PAa3IMYHBIX BUJOB U (OPM IpeJICTaBICHHS;

OLIEHHBATh JOCTOBEPHOCTHh MH(OpPMAIIHH;

UCIIONIL30BATh CPeACTBa MHGOPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTUHN B PEIICHUU
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OPTraHHU3allMOHHBLIX 3aJdad C CO6J'IIO,H€HI/IGM Tpe6OBaHHﬁ
PrOHOMHUKH, TEXHUKH OE30MMaCHOCTH, TUTUEHBI, pecypcocOepekeHus, MPABOBBIX M ATHUYECKHUX
HOPM, HOpM UH(GOPMAITMOHHONW 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI PU3UUECKOT0 COACPIKaHUS B pa3IMYHbIX (OpMaTax ¢ yueToM Ha3HaYCHHUs
nHpoOpMallMd U LEJIEBOM ayIuTOpUH, BBIOMpAs ONTUMalbHYIO (QOpMY MpEACTAaBICHUS U

BU3yaJIM3allUH.

116.8.3.2. OBnaseHne yHUBEpCaIbHBIMU KOMMYHUKAaTHBHBIMU JIEHCTBUSMMU:



1) obuienwue:
OCYIIECTBIIATH OOIIECHNIE HA YPOKaX (PU3MKH U BO BHEYPOUHOM JEATCIHHOCTH;
pacro3HaBaTh MPEANOChITKA KOHMIMKTHBIX CUTYAIlMid U CMATYATh KOH(IUKTHI;

pasBEpHYTO W JIOTHYHO H3JaraTh CBOK TOYKY 3PEHHS C HCIOJb30BAHHEM SI3BIKOBBIX
CPE/CTB;

2) coBMeCTHas JICSITEIIbHOCTD:
MOHUMAThH U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHON ¥ HHIUBUYaTbHOU PabOTHI;

BI>I6I/IpaTI) TEMATUKY W MCETOABI COBMECCTHBIX JIeI\/’ICTBI/II\/'I C yu€TOM O6I].[I/IX HUHTEPCCOB U
BO3MOXKHOCTE KaXJ0ro 4Ja€Ha KOJIJICKTHUBA,

IIPUHUMATh II€JIM COBMECTHOM JE€ATEIbHOCTH, OpPraHW30BBIBATH W KOOPAWNHUPOBATH
JEUCTBHS I10 €€ JOCTUKEHUIO: COCTABIIATh IUIAH ACUCTBUM, pACIIPEACIIATh POJIU C yUYETOM MHEHUN
Y4aCTHUKOB, 00CY>KIaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHMBATh Ka4e€CTBO CBOET0 BKJIaJa M KaX/I0r0 yYaCTHHKA KOMaH/Ibl B OOIIMI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;

rpejyaraTb HOBBIE INPOEKTHI, OLICHUBATH WIAEU C IMO3ULHUHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATL TIO3UTUBHOC CTPATCTUYCCKOC TIOBCACHHUC B PA3JIMYHBIX CUTyalUsIX,
IPOABJIATE TBOPYECTBO U Boo6pa>1<eHHe, OBITE MHUIUAaTUBHBIM.

116.8.3.3. OBnageHne yHUBEPCAIbHBIMU PETYJIATUBHBIMU JIEHCTBUSAMU:
1) camoopranuzanus:

CaMOCTOSITENIFHO OCYIIECTBIATh IO3HABATENIbHYIO JAEATENbHOCTh B 00NAacCTH (U3MKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (OPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTaBJATH IUIAH PELIEHUs PACUYETHBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJITHEHHSI TIPAKTUYECKOM pPAbOTBI C YYETOM MMEIOMUXCS PECYpcoB, COOCTBEHHBIX
BO3MOXXHOCTEHN U MPEANOYTEHN;

JaBaTb OUCHKY HOBBIM CUTYAIlUsAM;
paciIrpsiTh paMKH yqe6H0r O IpcaAMETa Ha OCHOBC JIMYHBIX HpeI[l'IOQTeHI/II\/'I;

JleJlaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTDH 3a
pelIeHue;

OLIEHHBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO SPYAULIMU B 00J1aCTU (PUBUKHU, TTOCTOSHHO
MOBBIILIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHB;

2) CaMOKOHTPOJIb:

JaBaTb OLCHKY HOBBIM CHTyallMsIM, BHOCHUTH KOPPCKTHBBI B ACATCIIBHOCTH, OLCHHUBATH



COOTBCTCTBUC PC3YJILTATOB ILCJISAM,

BJIaJJ€Th HaBbIKaMH IM03HaBaTEILHOMI pe(bneKcm/I KaK OCO3HaHUA COBCPIIACMBIX ﬂGﬁCTBI/IfI u
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PC3YJIbTATOB U OCHOBaHI/Iﬁ;

MCTIOJIB30BATh MPUEMBI pe()ICKCHHU ISl OIIEHKH CUTYaIllH, BEIOOpa BEPHOTO PEIICHHS,
OLIEHMBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATD PELICHUS M0 UX CHIKEHUIO;
MPUHUMATh MOTHBBI M QpTYMEHTHI IPYTHX NP aHAIN3€E PE3YIbTaTOB JIESATEILHOCTH,
3) npunsiTHe cels U IPyTrux:

MPUHUMATH ce0sl, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

INPUHUMATh MOTHBBI U apTYMEHTHI IPYTHUX NP aHAIN3€E Pe3yIbTaTOB AEATEIbHOCTH;
MPU3HABATH CBOE TPABO U MPABO JPYTUX HA OMIHOKY.

116.8.4. IlpeameTHbIe pe3yIbTaThl OCBOCHHUS IPOrpaMMBbl 110 ¢pu3uke. B nmporiecce nzyueHus
Kypca Kypca ¢u3uKu yriayoaeHHoro ypoBHs B 10 kiacce oOyJaroniuiicss HAyIuTCst:

NOHUMAaTh pPOJIb (U3UKK B SKOHOMUYECKOH, TEXHOJOTHYECKOW, HSKOJIOTHYECKOH,
COLIMAJILHOM M ATHUYECKOH chepax 1eaTeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU B COBPEMEHHOMN
HAY4YHOI KapTWHE MHpa, 3HaUYCHHE OMHMCATEIbHOM, CUCTEMATH3UPYIOIeH, 00bICHUTENbHON U
MIPOTHOCTUYECKOW (YHKUIUN (QU3NYECKOW TEOPUM - MEXaHUKU, MOJEKYJISIpHOW (GU3UKH U
TEPMOJIMHAMMKH, POJIb (U3NUECKO TeopuH B (OPMHUPOBAHUHU TNPEACTABICHUN O (pusnueckon
KapTUHE MHpAa;

pa3nuyath ycJIOBHS NPUMEHUMOCTH MoOjenel (U3NYEeCKUX Tel U MPOLEecCOB (SBICHUMN):
WHEepLMaNbHas CUCTEeMa oOTcyeTa, aOCOJIIOTHO TBEpAOE Telo, MaTepuajbHas TOYKa,
PaBHOYCKOPEHHOE JIBIKEHHME, CBOOOJHOE TajJeHHe, aOCONIOTHO ympyras aedopmarus,
abCONIOTHO ymnpyroe M aOCONIIOTHO HEYINPYroe CTOJIKHOBEHHS, MOJEIM Trasa, XHJIKOCTH U
TBEPAOr0 (KPUCTAJUIMUECKOIO) Teja, WACAIbHBIA ra3, TOYEYHBIH 3apsija, OAHOPOIHOE
AEKTPUYECKOE T0JIE;

pa3nuyath yciaoBus (TpaHUIIBI, 00JIACTH) MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, TOHUMATh
BCceoOmmMii XapakTep (GyHIaMEHTATBHBIX 3aKOHOB M OTPAHUYECHHOCTH HCIIOIH30BAHUS YACTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH MEXaHUYECKHE MPOILIECCHl U SBJIEHUS, UCIOJIB3Ysl OCHOBHBIE
HOJIOXKEHHUST U 3aKOHbl MEXAaHUKU (OTHOCHUTEIBHOCTh MEXAHWYECKOIrO JBHXEHHSA, (OPMYIIbI
KMHEMAaTUKH PaBHOYCKOPEHHOTO JBW)KEHMs, IpeoOpa3oBanus [amuies 1 CKOpOCTH U
nepeMenieHus, 3akoHbl HbroTOHA, MPUHLIMI OTHOCHUTENBHOCTH ['anmmies, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBI COXPAHEHUS UMIIYJbCa M MEXaHWYECKOW SHEPruu, CBSI3b pabOThl CHIIBI C
U3MEHEHHEM MEXAaHWYECKOM SHEepruM, YCIOBHUS PAaBHOBECHS TBEPJAOrO Teja), MPH 3ITOM
WCIIOJIb30BaTh MaTeMaTHYECKOE BBIPAXKEHHWE 3aKOHOB, YKa3blBaTh YCJOBHS NPUMEHHUMOCTH
(¢u3nYecKux 3aKOHOB: IpeoOpa3zoBaHui ['ammies, BTOPOro M TpeThero 3akoHOB HproToHa,
3aKOHOB COXPAHEHUS UMITYJIbCa U MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHATM3UPOBaTh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SBJICHUS, MCIONB3Ysl OCHOBHBIE
MOJIOKEHHUST MOJIEKYJISIPHO-KMHETUYECKOH TEOPUU M 3aKOHBl MOJIEKYJSIPHOM (QU3UMKU U
TEPMOJUHAMMKHN (CBS3b JAABJICHUS WJEAJIBHOIO ra3a €O CpeJHEH KHHETUYECKOW HSHepruein
TEIJIOBOT'O JIBM’KEHMSI U KOHLIEHTPAMEN €ro MOJIEKYJI, CBSI3b TEMITEPATYyphl BEIIECTBA CO CPEIHEN



KUHETUYECKON DHEPIrUeM TEIUIOBOrO JBUKEHHMS €r0 YacCTHUL, CBS3b JABJICHUS MACAJIBHOIO rasa ¢
KOHIIEHTpAaLMEel MOJIEKYJl U €ro TeMIepaTypou, ypaBHeHne MenaeneeBa-KnaneiipoHa, nepBblil
3aKOH TEPMOJMHAMUKH, 3aKOH COXpaHEHHsI DHEPruM B TEIUIOBBIX MpoIlleccax), MpPH ITOM
HCMOJIb30BaTh MAaTEMAaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCJIOBUS NPUMEHUMOCTH
ypaBHeHus1 MeHeneeBa-Kianelipona;

AHATM3UPOBATH U OOBSICHATH AJICKTPUICCKUE SBJICHHS, UCTIONB3YsI OCHOBHBIE TTOJIOKEHUS U
3aKOHBI DJJEKTPOJUHAMUKHK (3aKOH COXpaHEHHs DJIEKTPUYECKOTO 3apsna, 3akoH Kymona,
MOTEHIMATBHOCTD AJEKTPOCTATUYECKOTO OIS, MPUHIUIT CYNEPIO3ULINU SIIEKTPUUECKHUX TTOJIEH,
IpU 3TOM YKa3blBas yCJIOBHs NMPUMEHMMOCTU 3akoHa KylioHa, a Takke MpakTUYECKH Ba)KHbIE
COOTHOIIIEHUS: 3aKOHbI OMa JUIsl yyacTKa UENH U JJIs 3aMKHYTOM 3JIEKTPUYECKOM LIeNH, 3aKOH
Jxoyns-Jlenna, npaBuna Kupxroda, 3akonst dapajes Uit S1EKTPOIH3a);

ONHUCHIBaTh (PU3NYECKUE TPOLIECChl U SIBJICHUS, HCIOJIb3Yys BEJIMUYMHBI: IEpeMelleHue,
CKOpPOCTb, YCKOpPEHHE, HMIIYJIbC Te€la U CHUCTEMbl T€J, CUJIa, MOMEHT CHWIbI, JaBICHUE,
MOTEHIIMAJIbHAs JHEpPrusi, KUHETHYeCKas OSHEprus, MeXaHu4yeckas »JHeprus, padoTa CHJIbL,
LEHTPOCTPEMHUTEIILHOE YCKOPEHHUE, CHIA TSHKECTH, CWIA YIPYTOCTH, CUja TPEHUs, MOILHOCTb,
SHEPrus B3aUMOJIEHCTBUS Tea ¢ 3eMiiei BOJIM3U ee TOBEPXHOCTH, SHEPT U YIIpyroi nedopManuu
NpPY>KUHBI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAsE TeMmIlepatypa Teia, paboTa B TepMOJUHAMUKE,
BHYTPEHHSIS1 SHEPTUS UACATLHOTO OJJHOATOMHOIO ra3a, padoTa ueanbHOro ra3a, OTHOCUTEIbHAs
BJIQKHOCTh BO3yXa, KOA(QUIMEHT IMOJE3HOTO JEHCTBHS HIEAIBHOTO TEMJIOBOTO IBHraTes;
3JIEKTPUYECKOE MOJIE, HAIPSHKEHHOCTD 3JIEKTPUYECKOTO IOJISI, HAMPSYKEHHOCTh NOJII TOYEYHOTO
3aps/ia WK 3apsLDKEHHOIO 1Iapa B BAKyyMe U B JUAJIEKTPUKE, IOTEHIMAII JJIEKTPOCTATUYECKOTO
IOJIs, PA3HOCTh IOTEHIMAJIOB, AJIEKTPOJBIKYIIAs CHJIA, CHJA TOKA, HANPSHKEHHE, MOIIHOCTh
TOKa, JJIEKTPUYECKAas EMKOCTb INIOCKOIO KOHACHCATOpa, CONPOTHUBIICHHE YydYacTKa LENU ¢
MIOCJIEI0BATENIBHBIM U NAPAJLIEIbHBIM COEJUHEHUEM PE3UCTOPOB, SHEPTHUS MIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSCHATH OCOOEHHOCTH NPOTEKAaHUS (U3NYECKUX SIBJICHUI: MEXaHHYECKOE JBHKEHUE,
TEIJIOBOE JIBM)KEHHE YAacCTHIl BEILIECTBA, TEIJIOBOE pPaBHOBECHE, OpPOYHOBCKOE JBIKEHHE,
mud¢y3usa, uUcnapeHue, KUMEHHE ¢ KOHJIEHCAIs, IUIaBJIeHHEe U  KpUCTAJUTM3alus,
HAIIPaBJICHHOCTb TEIUIONEepEadyy, JJIEKTPHU3aLUs TeJl, JKBUIIOTCHIUAIbHOCTh IIOBEPXHOCTHU
3apsKEHHOTO TIPOBOIHUKA;

NIPOBOJIUTH HCCIIEJIOBAHUE 3aBHCHUMOCTU OJHOM (PU3UYECKOM BETMYMHBI OT JAPYrod C
WCIIOJIb30BAHUEM NPSIMBIX HW3MEpPEHUM, NMPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (M3WYECKUX BEIMYUH B BHJIE I'PaUKOB C YUETOM
a0COIOTHBIX MOTPEITHOCTEN U3MEPEHUH, 1eNIaTh BBIBOJBI IO PE3yJIbTaTaM MCCIIEOBAHMUS;

MNpOBOAUTL KOCBCHHBLIC HU3MCPCHUA (I)I/IBI/IIICCKI/IX BCJIMYHH, IIPpU 3STOM BBI6I/IpaTB
OITHUMAaJIbHEIH METOA H3MCPCHUA, OLUCHHBATH a0COJIFOTHBIE Y OTHOCUTEJIHLHEIC MOrpCIIHOCTHU
MMPAMBIX U KOCBCHHBIX PI3MCpCHHI>i;

IMPOBOAUTE OIIBITBI IIO IIPOBCPKE HpeJIHO)KeHHOﬁ TUIIOTE3bI: TNNIAHUPOBATH OKCIICPUMCHT,
CO6I/IpaTB OKCIICPUMCHTAJIIBHYIO YCTAHOBKY, dHAJIU3UPOBATL MOJYUCHHBIC PC3YJIbTATHI U ACJIATh
BBIBOJ O CTAaTyCcC HpG}IJ’IO)K@HHOﬁ THUITIOTE3bI,

coOmroaTh mpaBuia O€30MacHOTO TpyAa TMpPU TMPOBEICHUU HCCIEIOBAaHUN B pamMKax
y4eOHOTO  JKCIEPUMEHTA, TMPAKTUKyMa ¢  y4eOHO-HCCIICIOBATEILCKOW M MPOEKTHOU
NESTENIbHOCTH C UCTIONB30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYI0BAHHS,

periaTh pacueTHBIC 3a1a91 C SIBHO 33JJaHHON M HESIBHO 3aJJaHHON (PU3MUECKON MOJICIIBbIO: Ha
OCHOBaHUHW aHallM3a YCIOBUS OOOCHOBBIBATH BBIOOD (PHU3UYECKONW MOJIEIH, OTBEUarolIei



TpeOOBaHUSAM 3aJlauyd, NPUMEHATH (POPMyYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJATh
(u3MYeCKUX TeOpUil MPU UCIIOJIB30BAHNN MAaTEMATUYECKUX METO/IOB PELIECHUS 3a/1a4, IPOBOIUTH
pacyeTsl Ha OCHOBAHUM MMEIOLIUXCS JAaHHBIX, aHAIM3UPOBATH PE3YNbTAaThl U KOPPEKTUPOBATH
METO/bI PEIIEHUS C YUYETOM MOJYyYECHHBIX PE3YyJIbTaTOB;

pemaTh KadecTBEHHBIE 3aJlaud, TpeOyrolue NPUMEHEHHs 3HaHWW M3 pasHbIX pPa3JesioB
Kypca (pU3MKH, a Tak)Ke MHTETpallud 3HAHUW M3 JAPYTUX MPEeIMETOB €CTECTBEHHO-HAy4YHOT'O
LUKJIa: BBICTPAMBAaTh JIOTMYECKYIO LENOYKY pPACCYKIECHHUHU C MCIOJIb30BAHUEM H3YYCHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN U (PU3UYECKUX SIBICHUM;

UCMOJIb30BAaTh TEOPETHUUECKUE 3HAHUS IS OOBACHEHHS] OCHOBHBIX IMPHHLMUIIOB PabOTHI
M3MEpUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB;

NPUBONUTH TPUMEPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MIPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAIIM3UPOBATh U OIICHUBATH MOCJEACTBUS OBITOBON U MPOU3BOJCTBEHHOW NEATEIHHOCTH
YEJI0BEKa, CBSI3aHHOW ¢ (PU3UYECKUMH TMPOIIECCAMH, C TTO3UIIUA DKOJIOTHIECKON 0€30TacHOCTH,
NPEACTABICHUI O palMOHAIIBHOM MNPUPOAOIOIb30BAHUM, a TAKXKE Pa3yMHOM HCIOJIb30BAaHUU
JTOCTIDKCHHUN HAYKH M TEXHOJIOTHH JJIS TaTbHEHIIIETO Pa3BUTHI Y€TTOBEYECKOTO 00IIeCTBa;

NPUMEHATh pas3iIMyuHbIe CIOCOObI paboThl ¢ MH(popMalMend (U3NYECKOro COmep>KaHHs C
WCIIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTHM, MPU 3ITOM HCIOJb30BaTh
COBpPEMEHHbIe WH(pOPMAIIMOHHbIE TEXHOJIOTUU IS TIOMCKA, MepepaboTKH M IpebsBICHUS
y4eOHOM M HAy4YHO-NOMYJISIpHON uWHGOpMaluu, CTPYKTYpPUPOBAaHMS M HUHTEpIpeTaluu
UHPOpPMALIMK, TONYYEHHOH W3 pa3lMYHbIX HCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATH
MoJIy4aeMyto HH(GOPMAIMIO U OLIEHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE UMEIOLINXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOUYHUKA HH(opMaIuuy;

HpOfIBJ’IfITB OpFaHI/ISaHI/IOHHBIe 58 IIO3HABATCJIIBHBIC YMGHI/ISI CaMOCTOSATCIIBHOT O
npuoOpeTeHNs HOBBIX 3HAHUU B  TMPOLIECCE BBHIMOJTHEHHWS TMPOEKTHBIX UM y4eOHO-
HCCIIEIOBATEIBCKUX padoT;

paGOTaTB B I'pynrie ¢ UCIIOJHCHUEM PA3JIMYHBIX COLIUAJIbBHBIX pOJ’IGfI, IJIaHUPOBATH pa60Ty
T'pyHribl, paqfMOHAJIbHO PaCIpeaAciiaTh ACATCIBHOCTE B HCCTAHAAPTHBIX CUTYyalUAX, OLICHUBATH
BKJIaJ KaKAO0T'0 U3 YYAaCTHUKOB I'PYIIIIbI B pCHICHUC paCCManHBaCMOﬁ HpO6J’ICMBI;

MPOSIBIIATH MOTHBAIINIO K OyAyIIeH mpodeccnoHATbHOM e TEIIBHOCTH 0 CIIEITUATBHOCTSIM
(bU3UKO-TEXHUYECKOTO MPOUIIS.

116.8.5. IIpeameTHble pe3yabTaThl OCBOSHHS IPOrpaMMbl o ¢pusrke. B npouecce n3yueHus
Kypca Kypca (pu3uku yriryoaeHHOro ypoBHs B 11 kiacce oOyuaromuiicss HAy4uTCs:

MOHUMATH POJIb (PU3MKU B SKOHOMHUYECKOH, TEXHOJIOTUYECKOM, COMAIbHON U ATHYECKOMN
cdepax IesTeIbHOCTH YelloBeKa, POjib U MECTO (PM3UKU B COBPEMEHHOW HayYHOH KapTHHE MUpA,
POJIb aCTPOHOMUU B IPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA U JAIBHEMIIIEM HAyYHO-TEXHUYECKOM
Pa3BUTHH, 3HAYCHHE OMUCATENFHON, CHCTEMAaTH3HPYIOLIei, 00bICHUTEIHLHON U IPOTHOCTHYECKOI
GbyHKIUH (HU3MYECKON TEOpUH - SIEKTPOJUHAMHKH, CHEIHATIbHON TEOPHUH OTHOCHUTEIHHOCTH,
KBAaHTOBOH (M3UKH, POJIb PpU3HUECcKoi TeopuH B (POPMUPOBAHUHU MPEICTABICHUNA O (PU3NIECKON
KapTUHE MHpa, MECTO (pU3MUECKON KapTHHBI MUpPa B OOIIEM pSAAY COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJCTABICHUN O IIPUPOJIE;

pa3ianyaTh yCJIOBUS MPUMEHUMOCTH Mojesiel (U3NYECKUX Tel M MPOLECcCOB (SBICHMMN):
OJTHOPOJIHOE DJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE TMOJs, TapMOHHUYECKHE KojeOaHMs,



MaTeMaTUYECKUM MAsATHUK, WACAIbHBIA NPYKUHHBIM MAsTHUK, TapMOHUYECKUE BOJIHBI,
HJIeaTbHBIN KOJIeOaTeIbHBIN KOHTYP, TOHKAS JIMH3a, MOJIEJICH aToMa, aTOMHOTO si/Ipa U KBAHTOBOM
MOJIC]IN CBETA;

pasznuyaTh YCIOBUs (TpaHUIIbI, 00JIaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOwmii xapakrep (GyHIaMEHTaIbHBIX 3aKOHOB U OTPAaHUYCHHOCTH HCIIOJI30BAHUS YaCTHBIX
3aKOHOB;

aHAIM3UPOBaTh U OOBSACHATH JJIEKTPOMATHUTHBIE TPOIECCHl U SBIEHUS, HCIOIb3YS
OCHOBHBIE MOJIOKEHHS U 3aKOHBI JIEKTPOJAVMHAMUKH M CHENUATBHON TEOPUU OTHOCUTEIIBHOCTHU
(3aKkOH coXpaHEeHHsI DJJIEKTpHYEeCKOoro 3apsiia, cuna Awmmepa, cuna JlopeHma, 3akoH
AJIEKTPOMArHUTHOW WHAYKIWU, TpaBuwio Jlenna, cBsa3p OJC caMOMHIyKIMM B DSJIEMEHTE
JJIEKTPUYECKOMN LIENH CO CKOPOCTbIO M3MEHEHMs CHIIbI TOKA, IOCTYJATHI CIELUAIBHOW TEOpUU
OTHOCHUTENIbHOCTH DHWHIITEIHA);

aHAJM3UPOBATh M OOBSCHATH KBAHTOBBIE IMPOLECCHI U SABICHHS, UCIOIb3Ys MOJOKEHHUS
KBaHTOBOM (u3uku (ypaBHeHHe DWHIITEHHA U1 (oTord(deKTa, MepBblii U BTOPOU MOCTYJIAThI
bopa, mpuHIMD COOTHOIIEHHUs HeompeseneHHOCTe ['ei3enOepra, 3akOHbI COXpaHEHHUs
3apsA0BOIO0 M MacCOBOTO YHCENl M DSHEPIMHM B SJEPHBIX PpEaKLMAX, 3aKOH paJHOaKTHBHOIO
pacmnajna);

OIIMChIBATDH (1)I/ISI/IIICCKI/IG IMPOLECChl U ABJICHHUA, HWCIIOJb3YSA BCJIIMYWHBI: HAIMPSAXKCHHOCTH
QJICKTPHUYCCKOr'0 II0JIsI, MNOTCHIHA JJCKTPOCTATUYCCKOI'O II0JIsA, PAa3HOCTb MOTCHIHAJIOB,
OJICKTPOABWIXKYIIAsA CHJIa, MHAYKIOHWA MAarHuTHOI'O IIOJIA, MarHUTHBIN IIOTOK, CHJIa AMnepa,
WHAYKTUBHOCTB, OJJICKTPOABWIXKYIIAasA CHJIa CAMOUWHAYKIOHWH, OHCPIrusA MArduTHOI'O I10JIA
IPOBOAHHKA C TOKOM, peJ'ISITI/IBI/ICTCKI/Iﬁ HUMITYJIBC, IIOJIHAA SHEPIusd, SHEPIrHUd ITOKOA CBO60)IHOI7I
JaCTHULBI, SHCPTHUA U UMITYJIbC (I)OTOHa, MacCCOBOC YHCJIO U 3apsd aapa, SOHCPTUA CBA3U d1pa,

OOBSCHATH OCOOEHHOCTH NMPOTEKaHUsI (PU3UUECKUX SBJICHUI: SJIeKTPOMArHuTHAs MHTyKIUS,
CaMOMHIYKIUS, pe30HaHC, HHTep(epeHIus BOIH, TudpaKius, TUCIepcus, TOJTHOEe BHyTPpEHHEE
oTpaxkeHnue, ¢potornexrpudeckuii 3hdext (pororddexr), anvba- u 6eTa-pacmnaasl saep, raMma-
U3Iy4YeHue siiep, pu3ndeckre MPUHIIUIBI CIIEKTPATbHOTO aHaIN3a U paboThI Ja3epa;

OIMPEACIIAThL HAITPABJIICHUEC MHAYKIIMY MAarHUTHOTO I10JIA IPOBOJHHKA C TOKOM, CHUJIBI AMnepa
H CHJIBI HopeHua;

CTPOUTH U300pakeHNE, CO3/1aBaEMOE IIIOCKUM 3€pPKaioM, TOHKOM JIMH30M, M paCCUUTHIBATh
€ro XapaKTEePUCTUKU;

MPUMCEHATHE OCHOBOITIOJAraromue aCTpOHOMUYCCKHUEC ITOHATHA, TCOPUH U 3aKOHBI JIA aHaJIn3a
U 00bscHEeHUs (DU3MUECKHUX MPOLIECCOB, MPOUCXOASIINX B 3BE37aX, B 3BE3/IHBIX CHCTEMaX, B
MEXKTATAKTHIECKOMN CpeJie; IBIKEeHHsI HEOSCHBIX TeJl, IBOJIIOIMH 3Be3]] U BeeneHHoil;

IIPOBOJIUTH MCCIIEI0OBAaHUE 3aBUCUMOCTEHN (PU3NYECKUX BETMYUH C UCIIOJIb30BAaHUEM MPSMBIX
W3MEpeHull, IpU 3TOM KOHCTPYHUpPOBaTh YCTaHOBKY, (PUKCHUpPOBATH Pe3yJIbTaThl MOIYyYEHHOU
3aBUCUMOCTH (PU3MUECKUX BEJIWYMH B BHUJE TPa(UKOB C ydeTOM aOCOIIOTHBIX MOTPELIHOCTEN
W3MEPEHUH, J1€TaTh BBIBOBI IO pe3yJIbTaTaM UCCIEA0BaHUS;

MNpOBOAUTL KOCBCHHBLIC H3MCPCHUA (I)I/IBI/IIICCKI/IX BCJIMYHH, IIpU 3TOM BBI6I/IpaTB
OITHUMAaJIbHEIH METOA H3MCPCHUSA, OLUCHHBATH a0COJIFOTHBIE Y OTHOCUTEJIHLHEIC MOrpCIIHOCTHU
IMPAMBIX U KOCBCHHBIX PI3MCpCHHI>i;

IMPOBOAUTE OIIBITBI IIO IIPOBCPKE npennomeHHoﬁ TUIIOTE3bI: ITNNIAHUPOBATH OKCIICPUMCHT,
CO6I/IpaTB OKCIICPUMCHTAJIIBHYIO YCTAHOBKY, dHAJIU3UPOBATL MOJYUCHHBIC PC3YJIbTATHI U ACJIATh



BBIBOJ O CTATyCC HpCI[HO)KCHHOﬁ THUITIOTE3BbI;
OIMUCBIBATH METOJbI ITOJTYYCHHA HAYYHBIX aCTPOHOMHUYCCKUX 3HaHHﬁ;

coOmrofaTh mpaBuia O€30MacHOTO TpyAa MpPU TMPOBEICHUU HCCIEIOBAaHUN B paMKax
y4eOHOTO  JKCIEPUMEHTA, TMPAKTUKyMa ¢  y4eOHO-HCCIIEIOBATEILCKOW H  MPOEKTHOU
NESTENIbHOCTH C UCTIONB30BaHNEM U3MEPHUTENBHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYI0BAHHS,

pelaTh pacyeTHbIE 3a7auu C SIBHO 3aJJaHHOW U HESIBHO 3aJJaHHOU (hPM3MUYECKOI MOJIeNbIO: Ha
OCHOBAHMH aHAJIN3a YCIOBHS BBIOMPATh (PU3NUECKUE MOJIENIN, OTBEUAIOIIMEe TPEOOBAHHSM 3a/1a4H,
MPUMEHTh (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJaThl (U3NYECKUX TEOpud mpu
UCIIOJIb30BAHUH MAaT€MaTHUYECKUX METOJOB PEIICHMS 3a7a4, IIPOBOJUTE PACUETHI HA OCHOBAaHUU
MMEIOIINXCS JaHHBIX, aHATM3UPOBATH PE3YJIBTATH U KOPPEKTUPOBATH METO/IbI PEIECHUS C yYETOM
[IOJIyYEHHBIX PE3YJILTATOB;

pelarh KadecTBEHHbIE 3a/ayd, TpeOyroline MPUMEHEHUs 3HAaHUI W3 pasHbIX pa3/esioB
Kypca (QU3MKH, a TaKKe HWHTETrpallid 3HAHUN M3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA: BBICTPAUBATh JIOTUYECKYIO LEMOYKY PpACCYXICHHM C HCIOJIB30BAHUEM HW3YYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN M (PU3NUECKUX SBICHUH;

HCIIOJIB30BATh TCOPECTHYCCKUC 3HAHUA IJIA 00BICHEHUS OCHOBHBIX IMIPUHIIUIIOB pa6OTH
HU3MCPUTCIIbHBIX HpI/I60pOB, TEXHUYCCKUX YCTPOﬁCTB N TCXHOJIOTHYCCKUX MMPOICCCOB;

MIPUBOJUTH IPUMEPHI BKJIAJla POCCUUCKUX M 3apyOE€KHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE POIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

AHAJIIM3UPOBATh U OLICHUBATL ITOCICACTBUA OBITOBOM U HpOI/ISBO)ICTBeHHOI\/II JACATCIIBHOCTH
YCJI0BCKA, CBSI3aHHOH C (I)I/I3I/I"ICCKI/IMI/I nmponeccamu, € HOSHLIPIIZ 3KOJIOTHYECKOM 663OH3.CHOCTI/I,
Hpe)ICTaBJ'IeHI/Iﬁ 0 pauOHAJIBHOM IMPUPOAOIIOJIB30BaHNH, a4 TAKXKEC pPa3yMHOM HCIIOJIB30BaHUN
JIOCTI/I)KGHI/Iﬁ HAayKHu U TEXHOJIOTU JJIsA ﬂaﬂLHCﬁmeFO Pa3sBUTHA YCIIOBECYECKOI'O 06H_ICCTB3.;

MPUMEHATh PA3JIUYHbIE CIIOCOOBI paboThl ¢ mMHMOpMaIueld (PU3NIECKOT0 COAEpKAHUS C
UCTIONb30BAaHUEM COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJIOTUM, TPH 3TOM HCHOIB30BATh
COBpeMEHHBbIE WH(OPMAIMOHHBIE TEXHOJOTHUU ISl TOMCKA, MEepepadOTKH W TPEeabsIBICHUS
y4eOHOM ¥ HAy4YHO-TIOMYJSIpHOM WHGOpMAaIlMK, CTPYKTYpPUPOBAaHHMS M UHTEPIIpPETAlUU
nHpOpManUK, TOTYYEHHONW U3 Pa3IMYHBIX HMCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH
NoJTy4yaeMyro HH(POPMAIIUIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a NCTOYHHUKA WH(OPMAITUH;

IPOSIBIAThL ~ OPraHM3ALMOHHBIE W  IIO3HABATCIIBHBIE  YMEHHMS  CaMOCTOSTEJIBHOTO
MpUOOpETEeHUsT HOBBIX 3HAHMW B TMpOILECCE  BHIIOJHEHUS MPOEKTHBIX U y4eOHO-
UCCIIEI0BATENBCKUX PadoT;

paboTaTh B IpyMIie C UCIIOJIHEHUEM Pa3IMYHbIX COLIMAJIbHBIX PoJieH, IIIaHUPOBaTh paboTy
TPYIIIBI, PAllMOHAIBHO PACIPENEIATh ACATENbHOCTh B HECTAHJIAPTHBIX CUTYalMsX, OLICHUBATh
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B pEIICHUE PacCCMaTPUBAEMON MPOOIIEMBI;

MPOSIBIISATH MOTUBAIIMIO K OyAyIei mpodeccrnoHalbHOM e TENbHOCTH IO CIIEIUATBHOCTSIM
(hU3UKO-TEXHIUUECKOTO TPODUIISL.

116.9. Jlns npoBeAeHHs €TUHOTO TOCYAapCTBEHHOTO 3k3aMeHa 1o ¢usuke (nanee - EI'D mo
¢u3MKe) UCrosb3yeTcsl mepedyeHb (KoAU(PHUKATOp) MPOBEpsSEMbIX TpeOOBaHHMM K pe3ylibTaTaM
OCBOCHMS OCHOBHOM 00pa30BaTeIbHOI TPOrpaMMbl CpeIHEro oo11ero 00pa3oBaHus U AJIEMEHTOB
COJIEpKaHUA.



Taomuma 14.4

[Iposepsiembie Ha EI'D o ¢pusuke TpeOoBaHus
K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMbl
cpemHero o0mero oopa3oBaHms

Kon [TpoBepsieMbie TpeOOBaHUS K MIPEIMETHBIM PE3yJIbTaTaM OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa30BaTeILHON MPOTrPAMMBI CPETHETO 00IIero 00pa3oBaHuUs
TpeboBaHus
1 ChopMUpOBaHHOCTH ~ YMEHUH  pacrio3HaBaTh  (PU3UYCCKUE  SBICHHS

(mpotiecchbl) U OOBACHATH UX HA OCHOBE M3yUYEHHBIX 3aKOHOB

2 Branenne ocHoBomosaralomyuMu (PU3NYECKUMU TTOHSATUSMUA U BEJTMYUHAMH,
XapaKTePU3YIOUTUMHI (PU3NIECKUE MTPOIIECCHI

3 ChopMupoBaHHOCTh YMEHHUI MPUMEHATh 3aKOHBI KJIACCUUECKOM MEXaHMKH,
MOJICKYJISIPHOW (PM3MKH M TEPMOJIWHAMHKH, JIEKTPOAHMHAMHUKH, KBAHTOBOM
¢u3uKu UIs aHamu3a U OOBACHEHHs SBJICHUNH MHUKpPOMHpPA, MAaKpOMHpa U
Meramupa, pasjau4arh ycJIOBUS (TpaHUIbI, OOJACcTH) TPUMEHUMOCTH
¢u3MUeCKUX 3aKOHOB, MOHMMATh BCEOOLIMI XapakTep (yHIaMEHTaIbHBIX
3aKOHOB M  OTPAaHMYEHHOCTh  HCIIOJNIB30BAaHUS  YAaCTHBIX  3aKOHOB;
aHaATU3UPOBATh (PU3MUECKUE TMPOLECCHI, MCIIONb3Ysl OCHOBHBIEC IMOJIOKCHHS,
3aKOHBI 1 3aKOHOMEPHOCTH

4 ChopMupoBaHHOCTh YMEHMs pa3iuyaTh yCIOBHsS NMPUMEHUMOCTH MOAEIeH
(U3UUECKUX TEN U MPOLIECCOB (SIBICHUIN)

5 CdopMupoBaHHOCTH YMEHHUS PEIIaTh PaCUETHBIC 33aJja4M C SIBHO 3aJaHHON H
HESIBHO 3aJIaHHON (PU3NYECKOW MOJIEIbIO: Ha OCHOBAaHMM aHAJHM3a YCIOBHS
BEIOMpaTh (PU3MYECKUE MOJENIH, OTBEUAIONUe TPEeOOBAHUSAM 3aJ1auyH,
MPUMEHSATHh (POPMYJIBbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (PU3HUYECKUX
TEOpUH TPU WCIONH30BAHUM MAaTEMAaTHYECKHX METOIOB pEIICHUs 3ajaad,
MPOBOJMTH PacyeThl HAa OCHOBAHMHM HWMEIONIMXCS JaHHBIX, aHAJIU3HPOBAThH
pe3yNbTAaThl U KOPPEKTUPOBATH METOJBI PEHICHHUS C YyYETOM MOJTyYeHHBIX
pe3yJIbTaTOB

6 PemaTh kauecTBeHHBIE 3a/1a4H, TPeOYIOIIME MPUMEHEHHS 3HAHUN U3 Pa3HBIX
pa3enoB MIKOJIBHOTO Kypca (PU3UKH, a TAK)KE UHTETPALIMK 3HAHUHN U3 IPYTUX
MPEeIMETOB E€CTECTBEHHOHAYYHOTO IIMKJA: BBICTPAWBATh JIOTHYECKYIO
IEMOYKY PACCYXKIEHUHN C OMOPON Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SBICHU

7 Biianenue OCHOBHBIMH METOJaMU HAy4yHOI'O IO3HAHMS, UCIIOJIb3YEMBIMH B
¢bu3rKe: NPOBOIUTH NPSMbIE U KOCBEHHbIE U3MEpEHUs (PU3NYECKUX BEJIINYMH,
BbIOMpAsi ONTUMAIIBHBINA CIOCOO U3MEPEHUS M HCIIOJIb3Ys U3BECTHBIE METOIbI
OILICHKH IIOTPEUTHOCTEW U3MEPEHUI, TPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTEN
(GU3UUECKUX BEIUYMH C HUCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH, OOBSICHATH
MIOJIyYE€HHBIE PpE3yJbTaThl, HCIOJIb3YSd (PU3UUYECKHE TEOPUM, 3aKOHBI M
HOHATHS, U JIeNIaTh BBIBOJIBL; COOJNIIOATh MpaBUia OE30MaCHOrO Tpyda Hpu
IIPOBEJCHUH HCCIEA0BaHUN B paMKax y4eOHOro SKCIepHMEHTa M y4yeOHo-
UCCIICIOBATENIbCKOW  JIEATENIbHOCTH € HUCHOJBb30BaHUEM  IM(PPOBBIX




U3MEPUTENBHBIX YCTPOMCTB U TaOOpaTOPHOTO 000PYI0BAHUS

8 ChopMHUpPOBAaHHOCT, YMEHUM AaHAJIM3UPOBATh U OLICHUBATH IOCIECACTBUS
OBITOBOM M TMPOU3BOJCTBEHHOW JESITENLHOCTH YEIOBEKAa, CBA3aHHOU C
(GU3MYECKUMH TIPOILIECCAMH, C TIO3UIMMA DSKOJOTUYECKOW Oe30MacHOCTH;
MPEACTABICHUIN O palMOHAIBHOM MPUPOJONOIb30BAHUM, a TAKKE PA3yMHOM
WCIOJb30BAaHUM JIOCTH)KEHUM HAayKM M TEXHOJIOTMHA ISl JaJbHEUILEro
pa3BUTHUS YEIOBEUYECKOTO 00IIECTBA

9 OBnageHue pazIMuHBIMU crIocOOaMu paboThl ¢ HHpOpManuel Gpusnyeckoro
COJIEp’)KaHHs C  HCIOJB30BAaHHEM  COBPEMEHHBIX  HH(OPMALMOHHBIX
TEXHOJOTHM; pa3BUTHE YMEHMM KPUTHYECKOIO AaHaIW3a U  OLIEHKH
JIOCTOBEPHOCTH MOTy4aeMoi HHpOopMauu

10 CdopMHUpOBaHHOCTH YMEHHI MPUMEHSTh OCHOBOIIOJIAraroIre
ACTPOHOMHYCCKUC TMOHATUA, TCOPHUU W 3aKOHBI JISI aHaliu3a U O6’b$ICHeHI/I}I
bu3nYECKUX MPOLIECCOB, MPOUCXOISAIINX Ha 3B€3/1aX, B 3BE€3/IHBIX CHCTEMAX, B
MEXXTaJaKTHUEeCKOU cpeac; ABUKCHUA HC6€CHLIX TCJI, 3BOJIOIMH 3BC31O U
Bcenennon

Tab6muna 14.5

Ilepedenp 3eMeHTOB coaepkaHus, mpoBepseMbix Ha EI'D no ¢usuke

Kon Kon IIpoBepsieMbIil 3JIEMEHT COACPIKAHUS
paszena/te | aneMeH
MBI Ta
1 MEXAHUKA
1.1 KMHEMATHUKA

1.1.1 |MexaHnndeckoe  JBMKCHHE. OTHOCHUTENILHOCTE  MEXAHUYECKOTO
nBkeHua. CucreMa oTcueTa

TPaeKTOpHs

]

1.1.2 |MarepuaibHas TOUKa.
Ee panuyc-BekTop:

[0 3 60y BR- 0

TpPaeKTOpHs, -
nepeMelleHue: O

r r I r r
Bl BEIBMLED A
0 [@x, By, B2 (1 ’

-~
>
~

IIyTh.
CroxeHne nepemMeneHui:

@5 00 B0,




CkopocTh MaTepUaIbHONW TOUKHU:

I
@ r
B 02,.0,0.[

ttO

2x
80>

f 2@ o xta QHAJIOTUYHO y v, Z z

CrnoxeHue CKOpOCTEeH: 1 2 0

Bpluucnenue nepeMenmieHus M IyTH MaTE€pUAIbHOM TOYKM IIPU
NPSIMOJINHEHHOM JABMKEHHM BJIOJIb OCH X IO IpaduKy 3aBUCUMOCTH

5,

1.1.4

A
Y cKkopeHne MaTepuaabHOU TOYKHU:

] -
nt @x’ay’az E,

.t @0:@ 0

x , aHajoruyHo 4, y E, a, Z .

Bt 1aig

PaBHOMepHOG HpHMOJ’IHHCﬁHOC JABHMIXXCHUC!

X(t) . xO '.Oxll
x @ Ox ConSt

1.1.6

PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKCHUE:!

x@xo

~0x

x @ Ox axt

a, [J const

), 007, B2, 2 x1E

2
at

[Ipu nBUXKEHUH B OJJHOM HAIPABIICHUU TYTh S .

1.1.7

CBoGonHoe — majgeHue.  YCKOpEeHHeE
cBOOOTHOTO mMajeHus. [IBIKeHHe Tena,

OpOLIEHHOTO O yIIoM & K ropu30HTY:




Elf x, 00, U x, 0, cos
7

£ a
B[, 08,07 -0, 08,sin BE vy
o
] 2
x @ Ox l0 COs 4 Vo o
7, @Oygytosin Dgt
0 xn X

1.1.8 |KpuBonuneiitHoe nBrwkeHue. J[BI)KeHHME MaTepUATBHOM TOYKH TIO
OKPY’KHOCTH.
VYrinoBass u nuMHENHHAas CKOPOCTb TOYKH: uR. IIpu paBHOMEpHOM

\ 7 2 7 14
JIBMOKEHUH TOYKHU 0 OKpykHOCTH U _T 20i |
-

LleHTpOCTpEMUTENBHOE YCKOPEHUE TOUKH: 5 } u“R. Tonxoe
YCKOpPEHHE MaTEepUaIbHOU TOUYKHU

1.1.9 |Teepmoe teno. IloctynarenpHoe U BpamaTeabHOE ABUKEHUE TBEPAOTO
Tena

1.2 JJNHAMUKA

1.2.1 |MuepumansHble cucteMsl oTcueTa. [lepsrlii 3akoH HproTona. Ilpunnun
OTHOCHUTENBHOCTH ["anmunes

1.2.2 m

~mm

Macca tena. [limotHOCTB Bemecrna:; 11 Vv

1.2.3 ' 7

oL ? ? ?

Cuna. [TpuHIIUT CyNepIIO3UIINHI CHIT: Flaiiasena U F F2

1.2.4 |Bropotii 3akoH HerotoHa: aiist matepuanbHoi Touku B UCO

I r r_ 1 I

F @ ma:; Op B FB npu F = const

1.2.5 |Tperuii 3aKOH Herotona JUTS &

1 1 F =,

MaTepranbabix Touek: 11, U -1, 12 FZI

1.2.6 |3aKoH BCEMHUPHOIO TSATOTEHMS: CHJIbI IPUTSKEHUS MEXKIYy TOUCUHBIMU

mm
1" "2
MacCCaMHU paBHbI F G R2 .

Cuna TsKECTH. HeHTp TSOKECTH Tela. 3aBUCUMOCTh CHIIBI TSDKECTH OT




BBICOTHI h Ha/T MOBEPXHOCTHIO IJIAHETHI pauycoM Ro:

M,
mgG—m

[k, @47

1.2.7 |Cwuna ynpyroctu. 3akoHn ['yka: Fx = -kx
1.2.8 | Cuna tpenus. Cyxoe TpeHUE.
Cuna TpeHUs CKOJIbKEHUS: Fg UiN
Cuiia TpeHust TOKOSI: Fy UiN
Koadduuuent tpenuns
1.2.9 F
Jasnenne: P
S
1.3 CTATHUKA
1.3.1 |MoMeHT cwibl OTHOCUTEIBHO OCH
BpAIIICHHUS:
1
‘M‘ Fl e 1 - mrewo cumer F
OTHOCHUTEIILHO OCH, MPOXOsIel yepes F
Touky O HepreHANKYIIPHO PUCYHKY
1.3.2 |Lentp Macc rena. IlenTp macc cucTeMbl MaTEpUATbHBIX TOYEK:
r mr, Omyr, [3...
Tss . m mz 0. - B 01HOPOJHOM I10JI€ TSKECTU @ ConStE
IIEHTP MAacC TeJla COBMAJIAET C €0 IEHTPOM TSHKECTH
133 0M,0...00
VcnoBus paBHOBecHs TBeporo Tena 8 UCO: [F _ F
| F; eee 0
1.3.4 |3akon [lackans
13.5 JlaBiieHre B *KUAKOCTH, TIoKoseiics B UCO: P U Py ﬁgh
1.3.6 ' '
3axon Apxumena: g Pauoam )
eciu Teno U KUIKoCTh MOKoATCs B ICO, T0 Fapx = pgVasimecn
VYcnoBue miaBaHus TEN
1.4 3AKOHbI COXPAHEHUA B MEXAHUKE
1.4.1

1
Nmnynise MaTepuaabHOi Touku: P




1.4.2

I ql ol
Nmnyibe cucremsl Ten: P W Py U P, U...

1.4.3

3aKOH HN3MCHCHUA U COXpaHeHI/IH I/IMHYJ'ILCEII
2 ae a0 A
s 1co [p p, 0 p, 0.0

r r L - B
B UCO P1 pz "'O,GCJ'II/I Fpiaet [ paicei .. [0

FliéiégitFIQaiéﬂitm;

PeakTuBHOE NBUKEHUE

1.4.4

Pabota cuibl Ha MajIoOM MEpeMEIICHUN:

T}

1 r a
AR|F|B0r|Bos B F,Mx

1.4.5

MOIIHOCTD CHIIBI: -
eclnu 32  BpeMs [t pabora cuIIbI o F
wsmensterest Ha (04 , To MOLHOCTS CHITBL

214 a
P BF@REos

t @@ 0

r

ol |

1.4.6

?2 2
g
2 2m

Kunernueckast sHeprusi MaTepuanibHON TOUKH: Eééi

3aKoH HM3MEHEHUsS KUHETHYECKOM OHEPTUU CUCTEMBI MaTCpUaJIbHBIX

touek: B UCO Eééi Al Az

1.4.7

[TorenmmanpHast HEPTHUs:
JJIA IIOTCHOAJIBHBIX CHUJI A]z Elﬁééi 0 EZi’i(‘)ﬁi 0 Eﬁbﬁi 0 .

HOTGHHI/IaJILHaJI OHCPTHUiA MaTepI/IaJIbHOfI TOYKHM B OAHOPOJHOM IIOJIC
TsKeCTH: Enorenn = mgh.

[ToTennuansHas SHEPTHS YIIPYTO AePOPMUPOBAHHOTO Tea:
kx?

>
Eiisis

1.4.8

3aKOH U3MEHEHUS U COXPAHEHUS MEXaHUUECKON SHEPTUHU:

Euvex = Ewun + EHOTeHu,

B UCO Ei 45 Aéﬁéﬁié‘iiéﬁi o. icé ,




B ICO Ei BN 0 , €CJIN Asgcex HETOTEHIL. CUIT — 0

1.5

MEXAHNWYECKUE KOJIEGAHM 11 BOJIHbI

1.5.1

INapmonnueckue konebaHuss MaTepuaibHOU TOUKH. AMIUTHTYAA U (aza
KosneOanuii. KnuemMatndeckoe OIMCaHue:

x@Asintvo@,
@, [eR
a, @ x ﬁzx@ a, leXO, rIe X - CMEIIeHHe U3

IIOJIOKCHUS PaBHOBECHU .

JnHaMudyeckoe onrcaHue:

\ 2
may = -kx, rme k& 2 mU . D10 3Hauwnt, uro Fx = -kx.

DHepreTuyeckoe OMUCaHWE (3aKOH COXpPAaHEHHS MEXaHHYECKOM
SHEpIun):
2 2 2 2
kx ) kA
max [ const
2 2 2 2

CBsi3b aMIUIUTYABl KONEOAHW CMEIICHHWsS MaTepHalbHOM TOYKH C
aMILTUTYIaMH KOJIeOaHUH €€ CKOPOCTH U YCKOPECHHUS:

\ )
.. 0ud a,  Bo’4

1.5.2

[lepuon 1 yacTora Kosie6aHMii: ro—u—.
u 1

[Tepnon Manbix CBOOOAHBIX KOJIEOAHWH MATEMAaTHYECKOTO MasTHUKA:
0 [y
TMH2 |—
g

d

Tepron cBOGOIHBIX KoTeOanuit npyxunnoro mastauka: 1 (2 ,[—

1.53

Brinyxnennsie konebanus. Pezonanc. PezonancHast kpuas

1.54

[lonepeunsle U npoaosbHbIE BOJHBL. CKOPOCTH PACIPOCTPAHEHUS U

.
JUTAHA BOJIHBL, € T —-.

1

Wntepdepentus u audpaxius BOIH

1.5.5

3Byk. CKOpOCTh 3ByKa

MOJIEKYJISAPHASA ©®U3NKA. TEPMOAMHAMUKA




2.1

MOJIEKYJISIPHA ST ®U3UKA
2.1.1 |Mogenu cTpoeHHs Ta30B, >KHJIKOCTeM U TBepabix Ten. IlycTh
TEPMOJMHAMHYECKas cHcTeMa (Teln0) COCTOMT W3 N OJMHAKOBBIX
Moneky. Torja KOIMYECTBO BEIECTRA 1
A
e Na - urcio ABOTajpo, m - Macca CHCTeMsI (Tera), | - MousipHas
Macca BellecTBa
2.1.2 | TermnoBoe IBM>KEHUE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 |B3anMozmelicTBHE YacTHI] BEIIECTBA
2.1.4 | dIuddysus. bpoyHoBckoe nBukeHUE
2.1.5 |Mogens uneanpaoro raza B MKT
2.1.6 |Cpa3p MexAy [HaBICHUEM U CpPEAHEH KUHETHUYECKOHM DJHepruen
MOCTYTATEIIFHOTO TEIUIOBOTO JIBUKCHUS MOJIEKYJl HICAJbHOTO Tas3a
(ocHoBHOe ypaBHeHHe MKT):
— 2 |
1 ;02 Om __
p —mon [=n . n[ﬂ@““", rJIe mo - Macca OIHOMN
3 3 2
- N
MoJIeKyJTbI, 1 ? - KOHLIEHTpAIHS MOJIEKYJT
2.1.7 | AbcomotHas Temnepatypa: T =t° +273 K
2.1.8 |CBsa3p TeMmmepaTypbl Ta3a CcO CpeJHeHd KHUHETHMYECKOW SHeprueit
MOCTYNATEJILHOTO TEIJIOBOTO BUKEHUS €r0 MOJIEKYJI:
7?2
Emol M- 3
Rl %)
110 . '
7 2
2.1.9 |VYpaBuenue p = nkT
2.1.10 |Mopgenb ueanbHOTO ra3a B TEPMOJAUHAMUKE:

VYpaHenune Menzeneesa - Knanelipona (mpruMeHuMble (popmbl 3aucu):

aRrRT
i

le RT|1RT|NkT p [

BolpaskeHue Ui BHyTpEHHEN SHEPIMM OJJHOATOMHOTO MI€aJIbHOTO ra3a
(mpuMeHuMBbIe (POPMBI 3aITUCH):




U%iRT %NkT %ﬂRTicT 931

2.1.11

3akoH Z[aJ'ILTOHa AJI JaBJICHUSA CMECH PA3PCIKCHHBIX I'd30B:
p=p1tp2+t..

2.1.12 |M3ompouecchl B pa3peKeHHOM raze ¢ MOCTOSSHHBIM YHCIOM MOJEKys1 N
(C TIOCTOSIHHBIM KOJIMYECTBOM Berectsa 1 ):
n3zorepma (T = const): pV = const,
P _ t
uzoxopa (V = const): 7 = CONSL |
T
m306apa (p = const): 7 — const
T
I'paduueckoe mnpenacrasienue uzomnpoueccos Ha pV-, pT- u VT-
auarpammax.
OO0beIMHEHHbBIN Ta30BLIH 3aKOH:
pV
=— [ const
T
JUISl TIOCTOSIHHOTO KOJIMYECTBA BElIeCTBa 1
2.1.13 |HacehlieHHble M HEHachIIEHHbIE Napbl. KauecTBeHHas 3aBUCHMOCTD
IUIOTHOCTH M JABJICHHUSA HACBIIIEHHOTO Mapa OT TeMIepaTyphl, HX
HE3aBUCHUMOCTH OT 00be€Ma HACBIIIEHHOTO Mapa
2.1.14 | BnaxxHocTh BO31IyXa.
i ?
. plaéa @. '1'2‘1651 @
OTHOCHUTENbHAS BIaKHOCTB: O L @, 'l @,E
Pianan i a0a 1aﬁﬁ1‘1.'1'€16é .
2.1.15 |3meHeHuMe arperaTHblX COCTOSHUH  BEILECTBA: MHCIApEHHE U
KOHJICHCAIIUS, KUIIEHUE )KUJIKOCTH
2.1.16 |3meHeHue arperaTHbIX COCTOSSHMM  BELIECTBA: IUIABICHUE U
KpUCTaJIIIN3aLus
2.1.17 |IIpeoOpa3oBanwre SHEPTUU B (a30BBIX IIEPEX0Iax
2.2 TEPMOJ/IMHAMUKA
2.2.1 |TermioBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 |BuyTpeHHss 3HEPTUs
2.2.3 |Temmonepenaya Kak crocod H3MEHEHUs BHYTpPEHHEH HSHepruu 0e3

COBCPIICHUA paGOTBI. KOHBCKHI/ISI, TCILIOMIPOBOJHOCTD, U3JIYUCHUC




224

KonnyecTBo TEILIOTEL.

V nenbHas TEINIOEMKOCTE BEIECTBA C: 0 CMT

2.2.5

VY nenwpHas Temnora napoodpazoBanus L: Q = Lm.

VaenbpHas TemioTa miaBjiaeHus € ; Q = m,

VY aenpHas TemioTa CropaHus TOILIMBA (: Q = Jqm

2.2.6

? ?
OneMeHTapHas paboTa B TEPMOJMHAMHKE: AU pUV | Brruncnenue
paboTsI 1o rpaduKy mnpoiiecca Ha pV-auarpaMmme

2.2.7

IepBblil 3aKOH TEPMOIUHAMUKH:
O, U12 A12 @]2 U1 A12-

Annabara:

QlZ O A12 Ul U2 U12

2.2.8

Bropoii 3akon TepmoauHamuku. HeoOpaTtrumeie mporeccsl

229

[Tpuniune! gerictBus TernoBbix MamuH. KT/
(; Ag,aaeéé Qiéaé ‘Qéié 1 ‘Qéié
Qi add Qi add Qi add

2.2.10

Makcumansnoe 3nauenue KII/I. [{ukn Kapno:

¢ _¢ T. OT..
max —_— [ 180 Z o€

i aad iadd

2.2.11

VYpasaenue termioBoro 6amanca: Qi + Q2+ Qs +...=0

SJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

DJIeKTpU3alys TeI U €€ MPOsBICHUS. DIEKTpUUeCKUid 3apsia. JIBa Buaa
3apsiia. DJIEMEHTAPHBIN JJIEKTPUYECKHUI 3apsii. 3aKOH COXpPaHEHHsS
ANEKTPUYECKOTO 3apsia

B3anmopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kyiona:
B OJTHOPOJHOM BEIIECTBE C TUAJIECKTPUUCCKON TPOHUIIAEMOCTHIO a

9.|0g,| o 1 da,|0g,]
Fl . ?
k=, 4652"1 d 72

ar

Onexrpuueckoe nojie. Ero aeiicTBue Ha 371EKTpUUECKUE 3apsiIbl




F

r

?

HaprI)KeHHOCTB QJICKTPHUYCCKOI'O ITOJIA: E q .
iofaiae

9

>
[Tone Toyeunoro 3apsiaa: Er k 7,

|
OJHOPOJHOE I0JIE: E ! const .

KapTunbl 1MHUN HanpsHKEHHOCTH ATUX TOJIEH

HOTeHHI/IaJ'IBHOCTB SJICKTPOCTATHUYCCKOI'O I10JI4.

PasnocTth IIOTCHIMAJIOB W HAIIPSKCHHUE!

4, Q@’l 62q6 BqU.

HOTeHHHaﬂBHaﬂ OHEPTIUA 3apsaaa B SJICKTPOCTATUUCCKOM I10JIC:
wlgo

AUEaw

w

q

-
IloTennman OJICKTPOCTATUYCCKOI'O IMOJIA: 0

CBsi3b  HANPSYKEHHOCTM TOJIA W PAa3HOCTH TMOTEHLUUATOB A
OJTHOPOJIHOTO AneKTpocTtarnueckoro moisi: U = Ed

[IpuHIHMI cynepno3unuy JIEKTPUIECKUX MOJIEH:

I I I e .o e
EQEQDEQ.. 6006,06,0..

IIpoBofHUKM B D2JIEKTPOCTATHUECKOM IOJIE. YCIIOBHE pPaBHOBECHS
T
3apsl0B: BHYTPH NPOBOJAHHMKA [ [7)(), BHYTPH M Ha NOBEPXHOCTH

nposoguuka O const

3.1.8

JIMdNeKTpUKH B AJIEKTPOCTAaTUYECKOM  Tojie.  JluanexTpuueckas
IIPOHMIIAEMOCTD BEIECTBA &

q
N —=—
Konpaencatop. DeKTpOEMKOCTh KOHICHCATOPA: C U

a,S

5C,

?
DIEKTPOEMKOCTb TUIOCKOTO KOH/IEHCATOpA:! C

3.1.10

Hapanneanoe COCAUHCHNEC KOHACHCATOPOB:

q=qtq+.., U=U=..,, Cnapann =Ci1+C+ ..




IlocnenoBaTenbHOE COSAUMHCHIE KOHACHCATOPOB:

U=U1+U2+...,q1:q2=...,c E?
e 5

3.1.11

CUZ.q

q U
BHG];)FI/IH 3ap5[}KCHHOl"O KOH,Z[GHCaTOpaI W . .

3.2

3AKOHBI ITOCTOAHHOI'O TOKA

3.2.1

lq
Cwniia Toka: Iy

. [TocTosaHEII TOK: | = const
il @:0 0

Jlns moctosiHHOrO TOKa q = It
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VYcnoBust CylecTBOBaHUS AJIEKTPUUECKOTO TOKA.
Hanpsoxenue U u O/IC E

323

U

?
3akoH OMa 1 y4acTKa LeMu: I

324

aﬂeKTpI/I‘-ICCKOG COIIPOTUBJICHHC. 3aBUCHMOCTh COIIPOTUBJICHUA
OOAHOPOJHOTO IPOBOAHMKA OT €ro JJIWHBI W CCUCHUS. YJIGJ'H)HOG

L

comporuienue semecrsa. K U —
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Anm oliiconeé

Ucrounuku Toka. /]C nctounnka Toka: E [ /===

BHyTpeHHee cOnpOTHUBIIEHHE HCTOYHUKA TOKA

3.2.6

3ako Oma 8 1OJHOM  (3aMKHYTOM) E
anektpuueckon uenu: E = IR + Ir, orkygna

E
10
RO r

i
>

3.2.7

HapaJIJIeJH)Hoe COCINHCHUC HpOBO)IHI/IKOB:
_ M —[—1
I=ILi+L+..,U=U=..,, R
Ta0aéé 1 2
HOCJIGI[OBaTeJIBHOG COCINHCHUC HpOBOI[HI/IKOB:

U=U+tU+..,i=h=..., Rnom=Ri+Ra+ ...

3.2.8

Pa6ota snexrpuueckoro Toka: A = [Ut.

3akon J[xoyis - Jlenna: Q = I’Rt.




>
Ha pesucrope R: Q 0 A I°Rt [} 1Ut ?t

3.2.9 A
7] == ?
MOITHOCTH 3IEKTPUUECKOr0 TOKa: P U
U gm0
Tennosas MOIITHOCTb, BblJIENIAEMAst Ha pesucrope:
U?
2
POIrREO—UIU.
R
A, ...
) 0. fie€ D)
MOIIHOCTh HCTOYHUKA TOKA! F El
4 @:0 0

3.2.10 |CBoOonHbIE HOCUTENIN JIEKTPUYECKUX 3apsiioB B IMPOBOJHHUKAX.
MexaHu3Mbl TPOBOJUMOCTH  TBEPIABIX METAIJIOB, PpAacTBOPOB U
pacriaBoB AJIEKTPOJIUTOB, ra3oB. [TomymipoBOIHUKH.
[TomynpoBOAHUKOBBIM AUO.

33 MAT'HUTHOE I1OJIE

3.3.1 |Mexanuueckoe B3aUMOJECHCTBUE MarHuToB. MaruutHoe nose. Bektop
MAarHUTHOM MHAYKUUH. [IpUHIMI Cyneprno3uiuy MAarHUTHBIX TOJIEH:
| | 1
BOB @B, 0..
JIuHUM WHAYKOUM MarHuTHoro mnond. KapTuHa nMHUN MHAYKIUH
MarHWTHOTO TIOJISL IIOJIOCOBOTO M TTOAKOBOOOPA3HOTO TOCTOSIHHBIX
MarHuToB

3.3.2  |OmnbIT Opcreaa. MarHuTHoOE o€ NpoBOAHMKA ¢ TOKOM. KapTuHa nuHui
WHAYKIUM MAarHUTHOTO TOJS JUIMHHOTO TIPSMOTO TIPOBOJHUKA U
3aMKHYTOI'O KOJIBIIEBOTI'O IIPOBOJJHHUKA, KATYIIIKU C TOKOM

3.3.3 |Cuna Ammiepa, ee HanpaBJI€HHE U BEJIMYHMHA!

? 1 5
F, W IBl sin rped . YIrOJI MEXK/1y HAIPABIEHUEM ITPOBOJIHMKA U
|

BEKTOpPOM B

3.3.4 ANalmB<in
Cuna Jlopenia, ee Hanpasienue u penuuuna; Liis U |G BBsin , T
r 1
4 - yron mexy Bektopamu U u B . JIBuskeHue 3apsukeHHOM YacTHIIbI
B OJTHOPOJTHOM MAarHUTHOM I10JIe

3.4 SJIEKTPOMAT'HUTHA S UHAYKIWA
3.4.1 |IloTok BekTOpa MarHUTHOM UHIYKIIMH: };1- 1 / B

OBBSEBScos /
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SABnenue snexrpomMaruuTHOM UHAYKIMU. J/1C unyKumum

3.4.3 |3akoH 3neKTpoMarHUTHOM UHAyKuuu Dapazes:
afe) O,
t @0 0
3.4.4 |DJIC uHAYKIMH B IPIMOM IIPOBOTHHKE B i
JUTHHOM 1, iZ[BI/I)KYHleMCH CO CKOPOCTBIO / \\%
[ EB OJHOPOJHOM MarHUTHOM / g .
!
noJie B: /Cm — =O
e 4 1
‘Ei‘ BlJcos | rpe @ - yron ey BekTopom B 1 HopMansio 7 K
1 1 1 |
IJI0CKOCTH, B KoTopoii sexxaT Bexktopel [ u Y ;ecmu [ ) B u B
, TO ‘El B
3.4.5 |IIpaBuio Jlena
3.4.6 O
NHAYyKTUBHOCTS: L 7 ,mm @ = LI
01 .
Camounaykuus. 9J1C caMOMHIYKIUU: Esi L ﬂ_ Ll ¢
U lam o
347 LI>
DHeprust MArHUTHOTO TOJIS KATYIIKH C TOKOM: VVL
3.5 DJIEKTPOMATHUTHBIE KOJIEBAHI S 11 BOJIHBI
3.5.1 |KonebarenbHblii KOHTYP. CBobonHbIE
JJICKTPOMArHUTHBIC KOJICOAHHWS B  HJICATHBHOM C L

KoJe0aTeTbHOM KOHTYpE:

B0 g, sin @ 0,
@AM g Bug, cos@eBo,07  cos(t@o,[

v 2
TH2 u =
®opmyna Tomcona: T (U2 ~LC | orxyna T - JLC

CBs3b AMIUIMTYABI 3apsa/ia KOHACHCATOpa C aMHHHTYI[OfI CHJIBI TOKaA IMpu
CBO6OI[HBIX SJICKTPOMArdHuTHBIX KoJeOaHMuIX B nacaJlbHOM




7] ~ max
Koy1e6aTeIEHOM KOHTYPE: Timax W .
u

3.5.2 |3akoH coxpaHEHHUs SHEPTHH B HJICATLHOM KOJ1e0aTeIbHOM KOHTYpE:
CU* LI’ ; CU’ LI’
2 2 2max 2max Const,
3.5.3 | BeIHYXIEHHBIC AIEKTPOMArHUTHBIC KoJeOanus. Pe3zoHaHc
3.5.4 |Ilepemennsiii Tok. IlpomsBojacTBo, mepemaya U MOTpediieHUE
ANEKTPUYECKON SHEPTUU
3.5.5 |CBoiicTBa 37€KTPOMarHUTHBIX BOJIH. B3anMHas opueHTaIus BEKTOPOB B
] )
>JIEKTpOMarHuTHol Bonre B Bakyyme: E |2 B () ¢
3.5.6 |Illxana »n€KTpOMarHUTHHIX BOJH. lIprMeHeHue 3JIEKTPOMArHUTHBIX
BOJIH B TEXHHKE U OBITY
3.6 OIITHUKA
3.6.1 |IIpsMonuHeiHOE pacHpoCTpaHEHUE CBETa B OAHOPOJHOW Cpene.
Toueunslii nicTounuk. JIyd cBera
: M a
3.6.2 | 3akommr OTpakeHus cBera. 4 Ba
al P
S S
3.6.3 |IlocTpoenne n3o0paxeHU# B IMIIOCKOM 3epKaje
3.6.4 |3akoHbI IPEJIOMIICHHUSA CBETA.
[Ipenomiienne CBETa:
- T n
nsin  [n, 1
AGCOTIOTHBIH [IOKa3aTellb
IIPEIOMIICHUS:
C
N —
Maan :
?
3 n. ™
OTHOcUTEeNbHBIN TTOKAa3aTeNb MPEeIOMIICHUS: ' o 2 -
n 0,
Xox J1y4eil B Ipu3Me.
CooTHoOIlIEHHE YacTOT M COOTHOILIEHHE JUIMH BOJH IPH MEpexoje
MOHOXpPOMaTHYECKOI'O CBETA Yepe3 IPaHULly pasjeia JBYyX ONTHYECKUX
cpen:
14 7 14 .. 7 .o
i, 01, neé Ung,
3.6.5 |I[lonHOE BHYTpEHHEE OTpaKEHUE.




[IpenenbHbIi yroil IIOJTHOT O
BHYTPEHHErO OTPAKEHUS: Ny< iy 1,
a1

sin ,, [

el

n. . n,

101

3.6.6 |CoOuparomue M paccewBarolue JTUH3bL. ToHKas JnH3a. DOKyCHOE
1
pacCcTOsIHUE U ONITUYECKasi CUJia TOHKOM JIMH3BI: DU—
. ~
3.6.7 |®opmyina TOHKOM JUH3BIL: d
)
lninl. H F
d f F
AN\ /
VBenuduenue, g1aBacMoe JIMH30M: f
- h ‘ f‘ N2
Al -0,
H d 1
DpBOE FO— 00,
B ciydae paccenBaronieit JIMH3HIL: D
———
AD—[@=01
H d
3.6.8 | Xox Jiyya, IpoIIeIIero JUH3Y MO0/ MPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOU
ontudeckoit ocu. [Toctpoenune n300paskeHU TOYKH U OTpe3Ka IpsSIMOii B
cOOMpAOIINX M PACCEUBAIOUINX JIMH3aX U UX CUCTEMAaX
3.6.9 | ®otoanmapar kak ontudeckuit mpuoop. ['11a3 kak onTuyeckas cucrema
3.6.10 |Murepdepenuuss cBera. KorepeHTHble  MCTOUYHUKU. Y CJIOBHUSA
HAOJIIOJICHUST MAaKCUMYMOB M MHUHHUMYMOB B HHTEpP(EPCHIIMOHHOM
KapTUHE OT JABYX CMH(A3HBIX KOTEPEHTHBIX HCTOUYHUKOB:
2 1? e
MaKCHMYMBI - 2m5 ,m=0,+/-1,+/-2,+/-3, ...,
? ?
MHHAMYMBI - @m 1 ,m=0,+/-1,+/-2,+/-3, ...
3.6.11 |udpakuus ceera. HudpakuuoHHas pemieTka. Y cIOBHE HAOIIOIEHUS

TJIaBHBIX MakKCUMYyMOB pu HOpMaJIbHOM naacHunu

MOHOXPOMAaTHYECKOTO CBETa C JUIMHONW BOJNHBI € Ha pEIIeTKY C
niepuooM d:

dsin | Om ;=0 +/-1,+-2,+-3, ..




3.6.12

Jucnepcus ceera

4 KBAHTOBA ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM Y AJIN3M
4.1.1 | Tunoresa M. Inanka o KBaHTax. ®opmyna [lnanka: Elh
4.1.2 he
®otonbL. DHeprus orona: £ hi ? pc.
E hi h
WNmmynse porona: P U— U — U~
C C c
4.1.3 | Dortorddekt. OnbiTel A.I'. CroneroBa. 3akoHbl poTtorddexra
4.1.4 |YpaBaenue DiHmTeiHa 1 Gpororddexra:
EQ)OTOHa = Asuxoaa + EKMH max,
. = hc , hc
rac E@f(‘)’l‘l’é hl T, Aéﬁéiéié hl €d .._,
¢ Ceo
1>
Eei max % el
4.1.5 |JlaBnenue cBeta. JlaBieHHe CBeTa Ha TIOJHOCTBIO OTPAKAIOIIYIO
MOBEPXHOCTDH U Ha MOJTHOCTHIO MOTJIOUIAIONIYIO TOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.1 |IlnanerapHas MOAENIb aTOMA
4.2.2 |Ilocrynatel bopa. U3nyuyenue u morsiouienne (poTOHOB NpHU MEpexoje
aToOMa C OJJTHOTO YPOBHS SHEPTUU HA JPYTOM:
, he
hlmn.. ‘En Em‘
emn
4.2.3 |JIuHeH4aTble CIIEKTPHI.
CriekTp ypOBHEM dHEpPruu aToMa BOAOpoOa:
13,6
E 0——5— n=1,2,3,..
n
4.3 OU3UKA ATOMHOTI'O SAJIPA
4.3.1 |Hyxknonnas mopenb siapa ['eitsenbepra - MBanenko. 3apsia smpa.
Maccosoe uucno sapa. M3oronst
4.3.2 |PannoakTUBHOCTD.




A A4 4
Anbda-pacan; z X U 75, Y +,He,
bera-pacnan.

LA A A 0 o
DJIEeKTPOHHBIH &~ X0 o, Y+ el %,

A A A 0 :
[To3uTpoHHbIH 4~ XU, Y 18/@ e

I'amma-usnyudenue

433 0l
3aKkoH paJIMOAKTHBHOTO pacmana: N @ N0 T,
Bl
[Tycth m - Macca paanoakTUBHOTO BemecTBa. Toraa iy @ m, T
4.3.4 |Snepusie peakuuu. JlesieHre U CUHTE3 SEP
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