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HOACHUTEJIBHAA 3AIINCKA

du3nka Kak Hayka O Hamboyiee OOIMX 3aKOHAX MTPHUPOMBI, BBICTYIAas B KayeCTBE
y4yeOHOTO TpeaMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMYy 3HaHUH 00
okpyxaromeM wmupe. llIkompHBIH Kypc (QU3HKH - CHCTEMOOOpA3YIOIIMH s €CTECTBEHHO-
HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJBKY (PM3NYECKHE 3aKOHBI JISKAT B OCHOBE IPOLIECCOB U
SBJICHUW, W3y4aeMbIX XHMHEH, OuoJioThed, QU3NYecKor reorpadueii W aCTPOHOMHEH.
Hcnonp30BaHne W aKTUBHOE TIPUMEHEHUE (DU3NIECKUX 3HAHHNA OMPEIEITIIIO XapakTep u OypHoe
pa3BuUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B c(epe SHEPreTHKH, TPAHCIIOPTa, OCBOSCHHS KOCMOCA,
MIOJIy4YEHUSI HOBBIX MaTEpUaJIOB C 3a/laHHBIMU cBoWicTBaMU. M3ydeHune (pu3nKu BHOCUT OCHOBHOM
BKJIaJ B (opMHpOBaHHE €CTECTBEHHO-HAy4YHOM KapTMHbI MHUpa oOywaromierocs, B
(dhopMHpoBaHHE YMEHUI IPUMEHSTh HAY4YHbII METOJI MO3HAHUS [IPH BHINOJHEHUH UMH Y4€OHBIX
HCCIIE0BaHUN.

B ocHoBy kypca pu3uku Ha ypoBHE CpeHEro OOIIero 00pa3oBaHUs MOJIOXKEH Pl UJIEH,
KOTOpbIE MOKHO paccMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUS.

Wnes nenoctHoctu. B cOOTBETCTBUM ¢ HEW Kypce SIBISIETCS JJOTHYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCEX Pa3AeioB (DM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, TaKk U
COBPEMEHHOU (PHU3UKH.

Unes renepanuzanuu. B cooTBercTBHM C¢ Hell MaTepuan Kypca (QU3MKH OOBEAMHEH
BOKpYr ¢usnueckux teopuil. Benymmm B Kypce sBisercs (GpopMHpoBaHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BELICCTBE U IOJIE.

Wnes  rymanwrtapusanuu. Peanmsammsa  uaen  NpeAnonaraeT — MCIOJIb30BaHME
T'YMaHUTApHOTO NOTEHLIHaNa (PU3MYECKOM HAayKH, OCMBICICHHE CBS3M pPa3BUTUA (UBHMKH C
pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJIOTMYECKUMU
npooOIeMaMH.

Wnes npuxiiagHoit HanpasneHHocTH. Kype ¢u3uku yrioy6néHHoro ypoBHs mpeanosiaraer
3HAKOMCTBO C IIMPOKMM KPYrOM TEXHMYECKHX M TEXHOJIOTMYECKUX IPUIIOKEHUM H3y4CHHBIX
Teopuil U 3akoHOB. Ilpu 3TOM paccMaTpuBalOTCS Ha YpPOBHE OOIIMX MpPEACTaBICHUN Hu
COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTUH.

Wnest sxonorusanuu peanusyercs IOCPEACTBOM BBEIEHHUS JJIEMEHTOB COICpKaHUS,
MOCBSIIEHHBIX 3KOJIOIMYECKHMM IpPOOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKkxkKe 00CyXIeH!s MPoOJIeM pallMOHAIBHOTO PUPOJIOTIONIb30BaHUS U
9KOJIOTUYECKOH 0€30MMacHOCTH.

OcBoeHue coaepkaHusl MporpaMmbl IO (PU3MKE CTPOMTCS Ha MPHHLMIAX CHCTEMHO-
JeqaTeNnbHOCTHOr0 mnoaxona. s ¢usuku peanusaums 3STUX NPUHLUMIOB Oa3upyeTrcs Ha
HCIOJb30BAHUU CAaMOCTOSTEIBHOTO HSKCIEPUMEHTa KaK IOCTOSHHO JeHcTBYoLero (akropa
yuyeObHoro mporuecca. [l yrinyOa€HHOrO YpOBHS - 3TO CHCTEMa CaMOCTOSITEIBHOTO
YYEHMUYECKOTO 3KCIIEPUMEHTa, BKIIOYAIOIIEro (POHTAIbHbIE YYEHHUYECKHE OIBITHI IpHU
U3y4YeHHUM HOBOTO Marepuana, jadopaTopHble pabdoTel M palboThl mpakTukyMma. Ilpu sTom
BO3MOJKHBI JIBa crocoba peanuzanuu GU3MUECKOro MpakTHKyMma. B mepBoM ciiyyae MpakTHKyM
npoBoauTcs nmu6o B koHue 10 m 11 kiaccoB, b0 mocie MmepBoro M BTOPOTO MOIYrOAud B
KaX/IOM M3 3TUX KJaccoB. Bropoi cmoco0 - 370 uHTerpamms paboT MpakTHKymMa B CHCTEMY
nma0opaTOpHBIX pabOT, KOTOPHIE MPOBOAATCS B Ipollecce U3ydeHus paszzena (temsl). [Ipu stom
1ol paboTaMu MPAaKTUKyMa MMOHHUMAETCSI CAMOCTOSITETIbHOE UCCIIeI0BAaHUE, KOTOPOE IIPOBOUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/a 6€3 MOIIaroBoi HHCTPYKLUH.

B mporpamme mo ¢usnke O0JIbIIOE BHUMAaHHE YAENSETCS PELICHHUI0 PACYETHBIX U



KadecTBEHHBIX 3a1a4. [Ipu 3ToM i pacy€THBIX 3a/a4 MPUOPUTETOM SIBIAIOTCS 337a4H C SBHO
3aJJaHHON M HESBHO 33JaHHOW (PU3MYECKOW MOJIENBIO, MO3BOJSIOMIME HMPUMEHSITh W3YyUCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jiena Kypca, TaK W HHTETPUpYs NPUMEHEHUE
3HAaHUHM W3 pa3HbIX pa3zienoB. s KayecTBEHHBIX 3aJad MPUOPUTETOM SBISIIOTCSA 3aJaHUs Ha
o0bsICHEeHUE/TIPeICKa3aHne TPOTEKaHUsI (U3UYECKUX SBICHUH M MPOIECCOB B OKPY)KAIOLICH
KHU3HH, TpeOyromue BeIOopa (pru3nYecKoi MOJETH Ul CHTYalluu MPAKTHKO-OPHUEHTHPOBAHHOTO
XapakTepa.

B cootBerctBum ¢ TpedoBanmsiMu DPIOC COO x MarepuanbHO-TEXHHYECKOMY
obecrnieueHUI0 y9eOHOTO Tpoliecca Kype (HU3WKH YriayOIEHHOTO YPOBHS Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHUS HM3Yy4aeTCs B YCIOBMSIX MpeAMETHOTO KaOuHera. B kaOunere Qusukm
UMeeTcsl HeoO0XxoauMmoe JlabopaTropHoe O0O0OpYyIOBaHUWE IS BBHITIOJIHEHHUS YKa3aHHBIX B
porpaMMe Mo (U3MKe YYEHHYECKHX OIBITOB, JJa0OpAaTOPHBIX padOT U pabOT MpaKTHKyMma, a
TaKXKe IEMOHCTPAIMOHHOE 000pYIOBaHHE.

JlemoHCcTpanrionHoe oOopyaoBaHue (GOPMUPYETCS B COOTBETCTBHH C TPUHIIUIIOM
MUHUMAaJILHON JOCTATOYHOCTH M 00ECIeUMBAET TIOCTAHOBKY IEPEUMCIIEHHBIX B MPOrpamme o
(¢u3nKe KITFOYEBBIX JEMOHCTpAIMH IS HWCCICIOBAHUS HM3y9aeMbIX SIBJICHHH M IPOIECCOB,
SMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUECKUX TPUMEHECHHA.

JlaGoparopHoe 000pyAOBaHHE IJI YIEHHMUYECKUX MPAKTUYECKUX paboT Gopmupyercs B
BHJIC TEMAaTHYECKUX KOMIUIEKTOB M OOECreuuBaeTcss B pacdére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. Temarndeckne KOMIUIEKTHI Ja0OpaTOPHOTO OOOPYAOBaHUS TIOCTPOCHBI Ha
KOMIIJIEKCHOM HCIOJIb30BaHUU aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TaKkKe KOMIIBIOTEPHBIX
M3MEPUTENbHBIX CUCTEM B BHJIE€ IU(DPOBBIX Ja00paTOPU.

OCHOBHBIMU HeJSIMU U3ydeHUST (GU3UKH B 0OIIEM 00pa30BAHUH SIBIISIIOTCS:

o (dhopMHpoBaHHE MHTEpeca U CTPEeMJICHHUS OOydJalolUXcs K HAyYHOMY H3YyYEHHIO
MIPUPO/IbI, Pa3BUTHE UX MHTEIUIEKTyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

o pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJE IO3HaHUA U (QOpPMHUpPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOIICHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

o (¢hopMHpoBaHHE HAy4YHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa H3y4eHHUS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

o (dbopMupoBaHre yMEHUN OOBICHATH SBJICHUS C HCIOJIb30BaHHUEM (UIUUYECKUX
3HAHWUN U HAYYHBIX JOKA3aTENbCTB;

. (dbopMupoBaHHE TPEACTABICHUNA O ponu (GU3MKH JUIS  Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUI;

. pa3BUTHE MPEACTaBICHUI O BO3MOXHBIX cdepax Oyaymied mpodeccHoHaTbHON
NEeSITeNIbHOCTH, CBSI3aHHBIX C (U3UKOW, MOJrOTOBKA K JaJbHEWIIEMy OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHue 3TUX Lieield oOecrneunBaeTcs pelleHUueM CIeAYIOIUX 3aJad B Ipolecce
u3yudeHHs Kypca GU3UKU Ha YPOBHE CpelHero oomiero oopa3oBaHusi:

J npuoOpeTeHre CUCTeMbl 3HaHUM 00 oO0mMX (QU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUAX, BKIIIOYAsi MEXaHUKY, MOJIEKYIAPHYIO (DU3HKY, 3JEKTPOMHAMHKY, KBAaHTOBYIO
(GU3UKY U BIIEMEHTHI aCTPOPU3UKY;

o (dbopMupoBaHMEe YMEHHMH NPUMEHSATh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHUS
¢u3nUecKux SBICHUM B MPHUPOJE M JUIA MPHUHATHS MPAKTHUYECKUX PELICHHH B MOBCEIHEBHOU
KHU3HU;

J OCBOEHME CIOCOOOB PELICHMS PA3IUYHBIX 3a/1a4 C SIBHO 33/JIaHHON (PU3UUECKOM



MOJIeNbIO, 3a/a4, IOAPa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3JaHHe (PU3MUYECKOW MOMICIH,
COOTBETCTBYIOIIECH YCIOBHSM 3a/1auu, B TOM YHCIIE 3a/1a4 HH)XEHEPHOTO XapaKTepa;

o MOHUMaHUe (PU3NYECKUX OCHOB M NMPHUHIUIIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB
Y TEXHOJIOTMYECKHX MPOIIECCOB, UX BIHMSIHUS Ha OKPYXKAIOIIYIO CPEaY;

. OBJIAZICHUE METOJAaMH CaMOCTOSITEIBHOTO IUIAHMPOBAHUS U TPOBEICHHS
(GU3NYEeCKUX OKCIEPUMEHTOB, AaHalW3a W HMHTEpIpeTanuy HH(pOpMaIK, OINpeneIeHus
JOCTOBEPHOCTH IMOJyYCHHOTO Pe3yJIbTaTa;

o CO3JAHME YCIOBMM [UIA DPAa3BUTUS YMEHMHM IPOEKTHO-HCCIENOBATEIbCKOM,
TBOPYECKOM JEATENBHOCTH;

o pa3BUTHE HMHTepeca K cepam Npo(ecCHOHANBHONW JESITEIbHOCTH, CBA3aHHOU C
(U3UKOM.

B cootBerctBun ¢ tpedoBanusmu PI'OC COO yrinyOn€HHBIM YpPOBEHb H3Y4YEHHUS
yueObHoro mpeamera «Ddusuka» Ha ypOBHE CpeaHEro oOmiero ooOpa3oBaHUs BBIOUpaETCs
00yJaromUMUCs, TUIAHUPYIOUIUMH TPOJOJDKEHHE O0pa30BaHMs MO CIIEHUAIBHOCTSIM (PH3HKO-
TEXHUYECKOTO MPOQHIISL.

Oo011ee yKcno 4acoB, peKOMEHA0BAHHBIX JJIs U3ydeHus Gpu3uku (yriayOraeHHbIH YPOBEHb)
- 340 gacoB: B 10 kmacce - 170 gacoB (5 gacoB B Heaeno0), B 11 kmacce - 170 gacoB (5 4acoB B
HEJIEINIO).

Y4eOHO-MeTOAUYECKUIT KOMILJIEKT.

1. ®usuka. 3amaunuk. 10-11 xmaccsl: yaeonoe nocobue / A.Il. PeimkeBuu. — M.: JIpoda,
2021.

2. ®uszuka: Mexanuka. 10 knacc: yue6nuk / I'.5. Mskumes u ap.. — M.: IIpoda, 2019.

3. ®wusuka: MonekymsipHas ¢usnka. Tepmomunamuka. 10 kmacce : yueOnuk / IS4
MsikumieB u ap.. — M.: poda, 2019.

4. ®uzuka: Dnekrpoaunamuka. 10-11 kmaccer: yueonuk / I'.5. Msakumes, A.3. CHHSIKOB.
— M.: lpoca, 2021.

5. ®wusuka: Konebanust u BomHbl. 11 kmacc: yueOnuk / I'.S. MskumeB u ap.. — M.:
Hpoda, 2020.

6. ®usuka: OnTtrka. KBantoBas ¢usuka. 11 knace: yaeonuk / I'. 5. Msikumes u ap.. — M.
Hpoda, 2020.



COJEPKAHUME YYEBHOT' O ITIPE/IMETA

10 KJIACC

Pazoen 1. Hayunutit Memoo no3Hanus npupoobl.

dusuka - QyHIaMeHTaJIbHAas Hayka o mpupozae. HayuHblii MeTOx MO3HAHUS U METOJBI
UCCIIEI0OBAaHUS (PU3NYECKUX SBJICHUMH.

DKCIIEpUMEHT M TEOPHs B MPOLIECCE MO3HAHMS MPHpoabl. HabmoneHnne u SkcnepuMenT B
¢busuke.

Crioco0Ob1 n3MepeHust PU3NUECKUX BEIHMYUH (aHATOTOBBIC W IU(POBBIE N3MEPUTEIBHBIC
pUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mMepeHuit Gpu3NYeCKUX BeITUUUH (a0COIIOTHAS. U OTHOCUTEIIbHASA).

MonenupoBanue pU3NYECKUX SBJIECHUHN U MPOLIECCOB (MaTepHalibHas TOYKa, aOCOIIOTHO
TBEpOE TENO0, UAcaIbHas )KUJIKOCTh, U/IeaIbHbIN ra3, TOUeuHbIi 3apsna). ['unoresa. duznueckuit
3aKOH, TPAHUIIBl €r0 IPUMEHUMOCTU. DU3ndecKast TEOpHsl.

Pons m mecro ¢usmku B (OpMUPOBAHMU COBPEMEHHOW HAaydHOW KapTHHBI MHpa, B
MPAKTUYECKON JESITETbHOCTH JIIO/IEH.

Y4eHnuecKkuit IKCIIepUMEHT, JIabopaTOpHbIE PadOThI, MPAKTUKYM.

N3mepenue cuibl TOKa M HampsDKEHUS B ILENHM MOCTOSHHOTO TOKa MPU MOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMCTBO ¢ 1HUppoBoii Jaboparopueit no dusuke. [Ipumeps! n3mepenus GU3NIECKUX
BEJIMYHH IIPU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pazoen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe naBwkeHHE. OTHOCHTEIBHOCTh MEXaHMYECKOro ABMKEHHA. (CucreMa
OTCY€Ta.

[Ipsimas u oOpaTHas 3a7ja4ll MEXAHUKU.

Paguyc-BekTop MarepualbHOM TOYKH, €0 MPOEKIUH HA OCU CUCTEMBI KOOPAHMHAT.

Tpaektopusi.

Ilepemerienue, ckopocTh (CpeAHsAs CKOPOCTb, MIHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTEpPHAIBHOW TOYKH, UX NMPOEKLUUHU HA OCH CHCTEMbI KOOpAMHAT. CII0’KEHHE NEPEMEILEHUN U
CIIO)KEHHE CKOPOCTEH.

PaBHOMEpHOE M  PaBHOYCKOPEHHOE IPSAMOJMHEHHOE JABMKEHHE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTU MaTepUaIbHOM TOUKU OT BPEMEHH U UX TpapUKH.

CBobosHOe najseHue. YCKopeHue cBOOOAHOro mnajaeHus. JIBukeHue Tena, OpOLICHHOTO
IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPINHAT, CKOPOCTU U YCKOPEHMSI MATEPUAJIBHON TOUKH
OT BPEMEHH U UX I'papUKH.

KpuonuneiiHoe nBrmxkeHue. J[BUKEHNE MaTepUalbHON TOUKH M0 OKPYKHOCTHU. YTJIOBas
U JTuHeWHas ckopocTh. Ilepuon m yacrota oOpamenus. LleHTpocTpemuTensHoe (HOpMaIbHOE),
KacaTeJIbHOE (TaHI€HIMAbHOE) U TIOJHOE YCKOPEHHE MaTepHalIbHONH TOUKH.

TexHuyeckne yCTpPONCTBA M TEXHOJOTMYECKUE TIPOLIECCHI: CIMIOMETP, JBUXKCHHE
CHAps/10B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE MTepeau, CKOPOCTHBIE JTHU(THI.

JleMoHCTpamu.

Monenb cucTeMbl OTCUETA, MILTKOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

CrniocoObl HccieI0BaHus IBUKECHUH.

Nnmroctpanys npeenbHoro nepexoaa U N3MepeHre MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue ABUKEHUN C UCIOIH30BAHUEM MEXaHU3MOB.



[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpOIIEHHOTO MO YII0OM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTH py JBUKEHUHU IO OKPY>KHOCTH.

[IpeoOpazoBanme yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MyTeH, TPACKTOPUH, CKOPOCTEH TBUKEHUS OJHOTO M TOTO K€ Tea B Pa3HBIX
cucTeMax OTCU€Ta.

YyeHn4yeckuit IKCIIepUMEHT, Tab0paTOpHbIE PaOOTHI, TPAKTUKYM.

N3ydeHne HepaBHOMEPHOTO JBUKEHUSI C LIENIbIO ONIPEIETICHUSI MTHOBEHHON CKOPOCTH.

N3mepenue yckopeHUs TpuU TPSIMOJMHEWMHOM pPaBHOYCKOPEHHOM JBIDKEHUU TIO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUU.

N3mepenne yckopeHuss CBOOOJHOro majieHUs (PEKOMEHJIOBAaHO HCIIOJIb30BAHUE
uudpoBoit 1aboparopun).

N3yuenue nBukeHus tena, OpolIeHHOro TOpU30HTaNbHO. [IpoBepka runoressl o nmpsaMoin
MIPOMOPLIMOHAIIBHOM 3aBUCUMOCTH MEX]y JAJIbHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO Tea.

N3ydenue nBuKeHMs Teja 1o OKPY>KHOCTH C MOCTOSIHHOM MO MOYIIO CKOPOCTHIO.

HccnenoBanue 3aBUCMMOCTH TMepHoJa OOpalleHHs: KOHHYECKOTO MAasTHHKa OT €ro
rapameTpoB.

Tema 2. /lunamuxa.

IlepBeiii  3axkoH  Hprorona.  Muepumanbnble  cucteMbl  orcuéra.  [IpuHImn
oTHOocuTenbHOCTH ["anuies. HennepuuansHbie cucteMsl 0TcuéTa (onpeaeneHue, IpuMepsbl).

Macca tena. Cuna. [IpuHIUI cynepno3uimu Cui.

Bropoii 3akon HeloTOHA 1J11 MaTepuaIbHON TOUKH.

Tpetuii 3akoH HploTOHA 1719 MaTepUaibHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh I'PABUTAIMOHHOW U UHEPTHOW MacCChI.

Cuna TsDKecTH. 3aBHCHUMOCTb YCKOPEHHUS CBOOOJHOTO TMaJeHHsi OT BBICOTHI HaJ
MOBEPXHOCThIO IJIAHEThl M OT reorpauueckoil MmUpoThl. JIBIKeHHEe HEeOeCHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMudeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBHXyIIErocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpEeHHsI CKOJBXKEHUS M CHJIA TPEHHS IOKOS.
Kosddunuent tpenus. Cuna conpoTHBIEHUS NPU ABMKEHUU Tella B JKMIKOCTH WM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Janenue. ['ugpocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckre yCTpOHWCTBA M TEXHOJOTHYECKHE IPOLECCHI: IMOIIMIIHUKU, JIBHKEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

JlemoHCTpanuu.

Habntonenue ABMKEHUS TEN B MHEPIHUATBHBIX M HEMHEPIMAIBHBIX CUCTEMAaX OTCUETA.

[IpuHUIKIT OTHOCUTENBHOCTH.

Kauenne nByX UMIMHAPOB WM IIAPOB PA3HOM MacChl C OJUHAKOBBIM YCKOPEHHUEM
OTHOCHUTEIIbHO HEMHEPIIUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHME PaBHOACHCTBYIOIIEH MPUIOKEHHBIX K TEIy CHUJ C MPOU3BEICHUEM MAacCChl
TeJa Ha €ro YCKOPEHHUE B MHEPLIMATILHOM CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTAaTe B3aUMO/ICHCTBUS TEIL.

N3mepenune macc 1o B3auMoIeHCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM NOABEME U MA/ICHUU.



[leHTpOoOEKHbIE MEXaHU3MBI.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIBKCHHUSI.

YdeHn4ecKuil SKCIIepUMEHT, Tab0paTOpHbIE pabOThI, MPAKTUKYM.

W3mepenne paBHOICHCTBYIOMIEH CHUJI IPU IBMYKEHUH OpycKa 110 HAKJIIOHHOM IIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCHMOCTH BPEMEHU [IBIXKCHHS Opycka MO HaKJIOHHOM
IJIOCKOCTH Ha 3a/IaHHO€ PAacCTOSIHUE OT €r0 Macchl.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B MPY)KUHE U PE3UHOBOM
oOpasiie, oT ux jaedopmarium.

N3yuenne IBMKEHHS CHUCTEMBl TEJ, CBSI3aHHBIX HUTBHIO, TIEPEKUHYTOW dYepe3 JETKui
OJI0K.

N3mepenue kordduiinenta TpeHUs Mo BEIUYMHE YIIIOBOTO KOd(hPUIeHTa 3aBUCUMOCTH
F,P(N).

UccnenoBanue paBwkeHUss Opycka MO HAKJIOHHOW IJIOCKOCTH C  TE€PEMEHHBIM
K03 (HUIIMEHTOM TPEHHUS.

N3yuenune nBmkeHus rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpOoe Teno. [locTynaTenbHoe U BpalaTenbHOE ABMKEHNE TBEPAOIO Teja.
MoMeHT CuJIbl OTHOCHUTENIBHO OCH BpamieHus. [lnedo cumbl. ClokeHHE CHII, TPHJIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO Tea.

YcroitunBoe, HEYCTOMYHBOE, O€3pa3InNyHOE PAaBHOBECHE.

TexHuyeckne ycTpoONCTBAa U TEXHOJIOTMYECKHE IMPOIECCHl: KPOHIITEHH, CTPOUTEIbHBIN
KpaH, peméTdarbie KOHCTPYKIIMH.

JleMoHCTparmu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBecHsSL.

Y4eHnuecKui IKCIIEPUMEHT, J1a0opaTOpHbIE PabOThI, MPAKTUKYM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOLIETO OCh BPALLICHHUS.

KoncTtpynpoBanue KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenue ycToMYMBOCTH TBEPAOTO TEJIA, UMEIOILIErO IIOIIA/Ib ONIOPHI.

Tema 4. 3akonvt coxpanenus 6 MexaHuke.

Nmnynbc MaTrepuanbHOM TOYKH, CUCTEMbl MaT€pHabHBIX TOYEK. LIeHTp mMacc cucreMbl
MaTepuaibHbIX TOUeK. Teopema o IBUKEHHUHU LIEHTpa Macc.

NMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

MoMeHT uMIynbca MaTepualibHOW Touku. [lpeacraBieHne O COXpaHEHMM MOMEHTa
HMITYJIbCA B EHTPAIbHBIX MOJIAX.

PaGorta cuibl Ha MajJoM W Ha KOHEYHOM NepeMenieHud. [ 'padudeckoe mpeacTaBiIeHUE
paloThI CUJIBIL.

MOIIHOCTH CHUIIBL.

Kunernueckass sHeprusi MarepualbHON TOUKU. TeopemMa 00 M3MEHEHWH KWHETHYECKOU
SHEPTrUM MaTePUATLHON TOUKH.

[ToreHuunaneHble M HENOTEHIMANbHbIE cUlbl. [loTeHunanbHasa sueprus. [loTennuanbHas
SHeprusi ynpyro aeGopMupoBaHHOW MpyXHHBL. [loTeHIMaNbHAs YHEPTUs Telda B OJHOPOJIHOM
rpaBUTAallMOHHOM ToJie. [loTeHuuanbHass sHEprus Tena B PAaBUTALMOHHOM I0JI€ OJHOPOJIHOTO



mapa (BHyTpH U BHE 11apa). Bropas kocmuueckas cKopocThb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBsi3b pabOTHl HEMOTEHIIMATBHBIX CHJI C H3MEHEHHEM MEXaHUYEeCKOW YHEPTUU CHCTEMBI
TeJ. 3aKOH COXPaHEHUS] MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

VYpaBHeHnue bepHymam s UACATBHOM KMAKOCTA KakK CJIEACTBHE 3aKOHA COXPAaHEHUS
MEXaHU4YECKON DHEPTHUU.

TexHuyeckue yCTpOMCTBAa M TEXHOJIOTMYECKHE MPOLIECCHI: JBHKEHUE PAKET, BOJIOMET,
KOMEp, MPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

JemoHcTpanmu.

3aK0oH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

N3mepenne MOIHOCTH CUIIBL.

N3menenue sHepruu Tea npu COBEPIICHUN PaOOTHI.

B3anMHuble npeBpalieHus] KHHETUYECKON M MOTEHIMAIbHOM SHEPIHil NpU ACWCTBUU HA
TEJIO CHJIBI TSIKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHne SHepruy Ipu CBOOOHOM ITa/ICHUH.

Y4yeHn4ecKkuil IKCIIEPUMEHT, Ta00paTOPHBIEC PAOOTHI, TPAKTUKYM.

N3mepenue nmmyrnbcea Tena no TOpMO3HOMY MYTH.

N3mepenune cuitbl TATH, CKOPOCTH MOJICITTH SJIEKTPOMOOIIISI U MOIITHOCTH CHJIBI TATH.

CpaBHEHHME U3MEHEHHS IMITYJIbCa TEJla C UMITYJIbCOM CHITBL.

HccnenoBanue coxpaHeHUs: HMITYJIbCA MIPU YIIPYTOM B3aWMOJIEHCTBUU.

N3Mepenne KUHETUYECKOW SHEPTUH TeJla IO TOPMO3HOMY ITYTH.

CpaBHEHHME U3MEHEHHS MIOTCHIIMAIEHON YHEPTUU MPYKUHBI C pa0OTON CHUIIBI TPEHUSI.

Onpenenenre pabOTHI CHIIBI TPEHUS MPHU ABMXKEHUHU TeJla M0 HaKJIOHHOW TJIOCKOCTH.

Pazoen 3. Monexkynapnasa gpuzuka u mepmoounamuxa.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopul.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIApHO-KuHeTH4Yecko Tteopuu (MKT), ux ombpiTHOE
obocHoBanue. [uddysus. bpoyHoBckoe ABIKeHHE. XapaKTep IBMKEHHSI M B3aUMOICHCTBUS
yacTull BeniecTBa. MoJienu CTpOCHUS T'a30B, KUJIKOCTEH U TBEPABIX T U OObSICHEHUE CBOWCTB
BEI[ECTBA Ha OCHOBE 3TUX Mojened. Macca u paszmepbl MoJekyn (atomoB). KomudecTtBo
BemectBa. [loctosiHHas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u crnocoObl e€ m3mepenus. lllkama temmepatyp
Llenbcus.

Mogenbs uAeanpHOTO Tra3a B MOJICKYJISIPHO-KMHETHMUECKOM TEOPUHM: YacTHIbl TIa3a
JBUKYTCSI XaOTUYECKU U HE B3aUMOJICUCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenzaeneeBa-Knaneiipona. AOcoinoTHas TeMIiieparypa
(mkana Ttemmepatyp KenpBuna). 3akon JaneTona. M3omporiecchl B HOealbHOM Tra3e C
MOCTOSIHHBIM KOJMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHUE H30MPOIIECCOB: U30TEPMA,
n30xopa, u3obapa.

CBsi3b MEXJIy [aBICHHEM M CpeJHEH KHWHETUYECKOW »SHEpPruel MoCTyNnaTreabHOIro
TEIJIOBOTO JIBMXKEHHUS MOJIEKYJI UJICAJIbHOTO ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJSIPHO-
KMHETHYECKON TEOpUHU UACATIBHOTO rasa).

Cesi3p  aOCONIOTHOM  TemmepaTypbl TEPMOJAMHAMUYECKOW CHUCTEMBI CO  CpeaHEl
KHMHETHUYECKOH 3Heprueil NoCcTynaTelIbHOrO TEIIOBOTO JIBUKEHHUS €€ YaCTHIL.

Texuudeckne YCTpPOWCTBA M TEXHOJOTHYECKHE IMPOLIECCHI: TEPMOMETp, OapoMeTp,
MOJy4eHHUE HAaHOMAaTEPHAJIOB.



JleMoHCTpamu.

Moenu 1BHKEHUS YaCTHUIL] BELIECTBA.

Monens OpOYHOBCKOTO JIBHYKEHUSI.

Buneoposuk ¢ 3amuceio peaabHOTO OPOYHOBCKOTO JABUKEHUS.

Huddys3us xuarocreit.

Monens onbita LlTepHna.

[IpuTskeHne MOJEKYII.

Moienu KpUCTaNIMYECKUX PEMIETOK.

Habmronenue u rccnenoBaHue U30MpoIeccoB.

YyeHn4ecKkuil IKCIIEpUMEHT, Tab0paTOpHbIE PAaOOTHI, TPAKTUKYM.

MEKy TOpSIYeH U XOJIOAHON BOJOM.

N3yuenne wu3oTepMHUUECKOro IMpoiiecca (PEKOMEHIOBAHO UCIOJIb30BaHUE HU(PPOBOI
nabopaTopun).

N3ydenune n30XopHOTO mpouecca.

N3yuenue nzobapHoro mpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennogvie mawiunol.

Tepmonnnamuueckas (T/l) cucrema. 3a1anre BHEIIHUX YCIOBUN

JUIsl TEpPMOJIMHAMHAYECKOW cHcTeMbl. BHelHne n BHyTpeHHHMeE mapaMmeTpbl. IlapameTpbl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEIHHE 3HAYEHUs BEJIWYMH, OMHCHIBAIOIINX €€ COCTOSHHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano TEPMOJUHAMUKH. CaMmonpoun3BOJIbHASL  perakcalus

TEPMOAMHAMUYECKON CUCTEMBI K TEINIOBOMY PAaBHOBECHIO.

Mogenp wuaeanbHOr0 rasa B TEPMOAUHAMUKE - CHCTEMAa YpPaBHEHUMH: YypaBHEHHE
MenneneeBa-Kianeiipona U BbIpaXeHUE JI1 BHYTPEHHEW SHEPTHHU. Y CIOBUS NPUMEHUMOCTH
9TOM MOJENM: HHU3Kasg KOHLEHTpalusi YacTUll, BBICOKME TeMmmeparypbl. BrlpaxeHue mis
BHYTPEHHEHN 3HEPruy OJHOATOMHOI'O UJEAIIBHOIO ra3a.

KBa3ucrarnueckue u HECTaTUYECKUE MTPOLIECCHI.

DnemeHTapHas paboTa B TepMoJuHamMuKe. Borunciaenue paboTsl 1o rpaduky mpoiiecca
Ha pV-nuarpamme.

Temonepenaua kak crnoco® H3MEHEHHS BHYTPEHHEM SHEPrUU TEPMOJMHAMHYECKOMN
cucTteMbl 6e3 coBepieHus paboTel. KoHBEKIuS, TEIIONPOBOJHOCTD, U3IY4YCHHUE.

KomnuectBo TtemnoTel. TernoéMkocTh Tena. YenbHas M MOJISIpHAs TEIJIOEMKOCTH
BEleCTBA. YpaBHeHUE Maiiepa. YaenbHas TeIUIOTa cropaHus TomuMBa. Pacuér komuyectsa
TEIUIOTHI IpH Teronepenaye. [Tonstue 06 annabatHoM mpoiiecce.

[lepBsIii 3akoH TepMoauHaMUKU. BHyTpeHHss sHeprus. KomndyecTBo TerioTsl U paboTta
KaK Mepbl U3MEHEHUS BHYTPEHHEN YHEPTrUr TEPMOJIUHAMUY €CKOM CUCTEMBI.

Btopoii 3akOH TEepMOJMHAMHMKM Ui PAaBHOBECHBIX IPOLECCOB: dYepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKOW CHUCTEMBl MPOXOAUT EIUHCTBEHHAsl aauadara.
AGcomoTHas TemMmepaTypa.

BTtopoii 3ak0H TepMOAMHAMUKH ISl HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO IepeaaTh
TEIUIOTy OT Oojiee XOJNOJHOTO Tela K Oonee Harperomy ©Oe3 kommeHcanuu (Kmaysmyc).
HeobGpaTumocTs TpUpOIHBIX TIPOIECCOB.

[Ipunnune! aeiictBus TeninoBbix Mammud. KIT/I.

MakcumansHoe 3Hauenue KIT/I. [ukn Kapho.

DKOJIOTMYECKHE aCIEKThl UCIIOIb30BAHMS TEIUIOBBIX JABUTaTeneld. TemnoBoe 3arps3HeHne



OKpYKaroILlEl Cpeibl.

TexHuueckre yCTpOMCTBA U TEXHOJOTUUYECKHE MPOIECChl: XOJIOIUIbHUK, KOHIUIIUOHED,
IU3eNbHBIA W KapOIOpAaTOPHBIA JBUTATENM, TMapoBas TypOWHA, NOMYyYEHHE CBEPXHU3KHX
TEMIIepaTyp, YTWIM3ALUS «TEIUIOBBIX» OTXOJIOB C UCIIOJIb30BAaHUEM TEIUIOBOTO HAacoca,
yTHIM3alUs OMOOPTraHUYECKOTO TOTUIMBA JIJIsl BEIPAOOTKU «TETUIOBOW» M DJIEKTPOIHEPTUH.

JemoHcTpanmu.

N3menenue temiiepaTypsl Mpu aquadaTHIeCKOM PACIIUPEHUH.

Bosgymnoe oruuso.

CpaBHeHHE YIEIbHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEHN 3HEPTUu.

UccnenoBanue agunabaTHOro mporiecca.

KomnsroTepHbie MOJI€TH TETUIOBBIX IBUTATENICH.

YyeHn4yeckuit IKCIIepUMEHT, TabopaTOpHbIE PabOTHI, TPAKTUKYM.

N3mepenue yaenbHoM TeII0OEMKOCTH.

UccnenoBanue mpoiiecca OCThIBaHUS BEIIECTBA.

UccnenoBanue agunabaTHOTO mporiecca.

N3yuenne B3aMMOCBSI3U SHEPTHH MEKMOJIEKYISIPHOTO B3aMMOJICHCTBHS M TEMIIEpaTyphl
KHUIICHUS KUIKOCTEMN.

Tema 3. Azpecamnvle cocmoanusn eeuiecmea. Pazoevie nepexoobwl.

[TapooOpa3zoBanne u KoHmeHcanus. Vcnmapenwe wu KumneHue. YaelnbHas TeIoTa
nmapooOpa3oBaHMUsL.

Hacpiiennsie u HeHachblllleHHblEe Mapbl. KadecTBeHHas 3aBUCHUMOCTh IUIOTHOCTH H
JIABJICHUS HACBIILIEHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00bEMa

HACBILIEHHOTO Tapa. 3aBUCUMOCTb TeMIIepaTypbl KUIEHUS OT JaBJICHUS B >KUIKOCTH.
BrnaxHocTh Bo3yxa. AGCOTIOTHAS U OTHOCUTEIbHAS BIaYKHOCTb.

Teépnoe Ttemo. Kpucrtammumyeckue u  amopdHbie Tena. AHH30TPONHUS CBOWMCTB
kpuctayioB. [InaBienue u kpuctaum3anus. Y aenpHas TeruioTa miaasienus. CyOaumarus.

Hedbopmaruu tBEpAOro Tena. Pactsokenne m oxarue. Casur. Moaynaes FOnra. Ilpenen
yrapyrux aedopmaruii.

TemoBoe pacirpenue KUAKOCTeH U TBEPABIX Tell, 00bEMHOE U JIMHEIHOE pacIIupeHHeE.
AHrapMOHHU3M TEIJIOBBIX KOJeOAaHUN 4YacTHUI] BELIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpaszoBanue SHEPTUH B (Pa30BBIX MEPEXOAAX.

YpaBHEeHHE TEIJIOBOTO OanaHca.

[ToBepxnoctHoe HaTsbKeHHE. KoadduuneHT noBepxHOCTHOTO HaTsbKeHUd. KanumisipHeie
sBiieHus. J[aBneHue noj HCKpUBIEHHON MOBEPXHOCTHIO kuAkocTu. dopmyna Jlamnaca.

TexHuueckre yCTpOMICTBA W TEXHOJOTUYECKHE TPOUECCHI: JKUJKHE KPUCTAILIbI,
COBPEMEHHBIE MaTEPUATIBI.

JeMoHcTpanuu.

TennoBoe pacmmpeHue.

CBoiiCTBa HACHIILIEHHBIX MAPOB.

Kunenue. Kunenue npu noHM>XKEHHOM JIaBJICHUU.

N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUSI.

OMNBITH ¢ MBUIbHBIMU TJIEHKAMHU.

CmauuBaHue.

Kanunnspueie siBneHusl.



Mogenn HEeHbIOTOHOBCKOM KM JIKOCTH.

CriocoObl M3MEpEHUs BIAKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJIICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

Bunst nedopmaruii.

Habmoienne Maibix aqedopmaituii.

YyeHnueckuil IKCIIEPUMEHT, J1abopaTOpHbIE PabOThI, IPAKTUKYM.

N3yuenne 3aKk0OHOMEPHOCTEN UCITAPEHUS KUIKOCTEH.

N3mepenue ynenbHOM TeIIOTHI IUIABJICHUS JIbAA.

N3yuenune CBOWCTB HACBIIEHHBIX MTAPOB.

N3mepenue abCoOTHOM BIaKHOCTH BO3yXa U OIIEHKA MAacChl HapoB B IOMELICHHUH.

N3mepenue koa¢duiinenTa moBepXHOCTHOTO HATHKEHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JedopMalluy pe3WHOBOro oOpas3la OT HPUJIOKEHHOW K
HEMY CHJIBL.

Pazoen 4. Inekmpoounamuxa.

Tema 1. Dnekmpuueckoe noe.

OnekTpu3anus Tea U €€ MPOSIBICHUS. DIEKTPUYECKU 3apsia. [[Ba Buaa 3JIeKTpUUYECKUX
3apanoB. IIpOBOTHWKM, IOUAIIEKTPUKH M MOJYIPOBOJHHUKH. ODJIEMEHTAPHBIN DSJIEKTPUUYECKUN
3aps. 3aKOH COXPAHEHUS IEKTPUYECKOTO 3apsija.

B3aumopericteue 3apsnoB. Toueunsie 3apsiabl. 3akoH Kynona.

DnekTpuyeckoe noJie. Ero neiicTBre Ha JIEKTPUUYECKUE 3aPsIIbl.

Hamnpspkénnocts  amektpuueckoro mosist. [IpoOubiii 3apsn. Jluaum HanmpskEHHOCTH
EKTPUYECKOT0 1nost. OTHOPOIHOE IIEKTPUUYECKOE TTOJIE.

[ToTeHIMATBHOCTD IEKTPOCTATHYECKOrO NMOJs. Pa3HOCTh MOTEHIMATIOB M HANPHKEHUE.
IloreHumanpHass ~ dHeprus  3apsga B DJIEKTPOCTaTUYECKOM  TOJIE. ITorenunan
NIEKTPOCTATUYECKOTO TOis. CBA3b HANPSDKEHHOCTH IOJIA M Pa3sHOCTH IMOTEHUMANIOB IS
3JIEKTPOCTATUYECKOT 0 MOJIs (KaK OJTHOPOJHOTO, TaK M HEOITHOPOJHOTO).

[TpuHIMI Cynepno3uLuy JIEKTPUUECKUX MOJIEH.

Ilone Toueunoro 3apsina. Ilosie paBHOMepHO 3apspkeHHOU cdepsl. [losie paBHOMEpHO
3apspKeHHOro mo o0wvémy mapa. [lose paBHOMEpPHO 3apsKEHHOH OECKOHEUHOM IUIOCKOCTH.
KapTuns! 1MHMNA HaIPSHDKEHHOCTH 3TUX OJIEN M SKBUIIOTEHIMAJIBHBIX TOBEPXHOCTEH.

IIpoBOJHUKH B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBHE PAaBHOBECHS 3apsI0B.

JIMDIEKTpUKH B JIEKTPOCTAaTUYECKOM  Mose.  JIMdJeKTpuyeckas IIPOHULAEMOCTH
BEIIECTBA.

Konpencarop.  OneKTpo€MKOCTb  KOHIEHCATOpA.  DJIEKTPOEMKOCTb  IIJIOCKOIO
KOHJICHCATOPA.

[TapamiensHoe  coeauHeHue  KoHAeHcaropoB.  IlocienoBarenbHOE — cOeqUHEHUE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHIEHCATOopa.

JIBrKeHME 3apsyKEHHON YacTULIBI B OJHOPOJHOM IEKTPUYECKOM II0JIE.

TexHudeckne yCTpONHCTBA M TEXHOJIOTMUECKUE IIPOLIECCHI: JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE IEKTPOIIpUOOPOB, KOHAEHCATOPHI, TeHeparop Ban ae
I'paada.

JleMoHCTpamu.

YeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3aPSKEHHBIX IAPUKOB.



DNEKTPUUECKOE TOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne I'paada).

[IpoBOJHUKH B 3JIEKTPUUECKOM IIOJIE.

DnexTpocTaTH4ecKas 3allluTa.

YCTpoicTBO M ACMCTBHE KOHJAEHCATOPA MOCTOSHHOW M MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaropa OT IUIOAAM IIJIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3eKTPUYECKOTo MO0JIs 3apsyKEHHOTO KOHAEHCATOopa.

3apsaka U pa3psKa KOHIEHCATOpa Yepe3 pe3nucTop.

Y4eHnuecKkui IKCIIEPUMEHT, J1abopaTOpHbIE PabOThI, MPAKTUKYM.

OneHka cu1 B3aMMOJICHCTBUS 3apsKEHHBIX Tell.

Habmronenue npeBpaiieHus: SJHEPrUM 3apsKEHHOTO0 KOHAEHCATOpa B SHEPTHIO U3ITYUEHUS
CBETO/INO/1A.

N3ydeHne nmpoTekaHus TOKa B IIEMH, COJIEpKaleil KOHIEHCaTop.

Pacnipenennenne pa3sHOCTH MOTEHUUANOB (HANpSOKEHHWs) TMPH  IOCIEI0BATEILHOM
COEJIMHEHUH KOHJIEHCATOPOB.

Tema 2. Ilocmoannstil IneKmpuyecKuii mok.

Cuna toxka. [TocTosIHHBIN TOK.

VYcinoBust  CyliecTBOBaHMSI MOCTOSHHOTO JJIEKTPUUECKOTo ToKa. MCTOYHMKH TOKa.
Hanpsoxkenne U u DJIC .

3akoH OMa Jy1s yyacTKa LETH.

DNEeKTpUYecKOe  COMPOTHUBIEHHE.  3aBUCUMOCTh  COTNPOTHBICHHUS  OJHOPOIHOIO
MPOBOJHUKA OT €ro UIMHBI W IUJIOU[AJU TONEPEYHOTO CEYEHHs. YJIEeNbHOE COMPOTHBICHUE
BEIIECTBA.

[locnenoBarensHOE, MNapajulebHOE, CMENIAHHOE COEIUHEHHE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux uene. [Ipasmina Kupxroda.

PaboTa anekTpuueckoro Toka. 3akoH Jxoyis-Jlenna.

MOIIHOCTbH 1EKTPUYECKOTO TOKa. TernoBasi MOIIHOCTh, BbIJE/II€Mas Ha PE3UCTOPE.

OJIC m BHyYTpEeHHEE CONPOTHBJIECHHWE HCTOYHMKA TOKa. 3akoH Oma i TOJHOU
(3aMKHYTOI) 25eKTprUecKoi 1eny. MomHoCcTh ncTOYHNKa Toka. KopoTkoe 3aMbikaHue.

Konpnencarop B 1ienu NOCTOSTHHOTO TOKA.

Texnuyeckre YCTpPOWCTBA W TEXHOJOTHYECKUE MPOLECCHI: aMIEPMETP, BOJIBTMETD,
peocTar, CUETUHK dIEKTPUUECKON IHEPTHUH.

JlemoHCTpanuu.

N3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKa OT HANpPSOKEHUS JUISL PE3UCTOpPa, JIaMIIbl
HaKaJIUBaHUs U CBETOAHO/IA.

3aBUCUMOCTh COINPOTHUBIICHUS UUIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBL, IUIOIIAAU
MOINEPEYHOI0 CEYEHUsI U MaTepHuaa.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKa OT CONPOTHBJIEHUS TIPU TOCTOSSHHOM
HaIpsKEHUU.

[Ipsimoe uzmepenue DJ[C. KopoTkoe 3aMblkaHHE TaIbBAHUYECKOTO AJIEMEHTA U OLIEHKa
BHYTPEHHETO CONPOTUBIICHUS.

Crnioco0bl coeTMHEeHHsI ICTOYHUKOB Toka, DJIC Garapeii.

HccnegoBanue pa3HOBUAHOCTH TMOTEHLUMAIOB MEXIY MOJIOCAMM HCTOYHHKA TOKa OT
CUJIBI TOKA B LIETIH.



YdeHn4ecKuil SKCIIepUMEHT, 1Tab0paTOpHbIE pabOThI, MPAKTUKYM.

HccnenoBanue CMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaeapHOro CONpOTUBIIEHUS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTM CHJIBI TOKA OT HANpSIKEHUS JUIS JIaMIIbl HaKaJIWBaHMSL.
YBenuueHue npejena u3MEpeHus amnepMmeTpa (BoJIbTMETPA).

N3mepenue 3/1C 1 BHYTpPEHHETO CONPOTUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanue 3aBucumoct JJ[C rajabBaHMYECKOIO JJIEMEHTAa OT BpPEMEHH IpHU
KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pasHOCTH NOTEHLMAIOB MEX Y MOJIOCAMU UCTOYHUKA TOKA OT CUJIbI TOKA
B LIETIN.

HccnenoBanue 3aBUCMMOCTH OJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunelx cpeoax.

OnexTpuuyeckas NPOBOAMMOCTh PpA3IMYHBIX BEIIECTB. OJIEKTPOHHAs MPOBOJUMOCTD
TBEPABIX ~ METAIJIOB.  3aBUCHUMOCTb  CONPOTHBIIEHUS  METANIOB  OT  TeMIepaTyphl.
CBepXIpOBOIUMOCTb.

DIeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOCTBEHHass W MpPHUMECHAas MPOBOJUMOCTh IOJIYIIPOBOJIHUKOB.
CgoiictBa p-n-nepexoaa. [lomyrnpoBoIHUKOBbIE TPHUOOPHI.

DNeKTpUUYECKUN TOK B AIIEKTPOJIUTAX. DJIEKTPOJUTHYECKAS] JUCCOLUALUSA. DIIEKTPOIIU3.
3axonsl apazest U1l 3JIEKTPOIU3a.

DNeKTpUYeCcKril TOK B razax. CaMOCTOSATENbHBIM M HECAMOCTOSTEIbHBIN pa3psi.
PaznuuHble TUIIBI caMOCTOATENBHOTO pa3psaa. Monuus. [1nazma.

TexHuueckre yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHHE: Ta30pa3psiHbIE JIaMIIbI,
AIIEKTPOHHO-Ty4eBasi TPyOKa, MOJYMPOBOJAHHUKOBBIE NMPUOOPHI: IHOJ, TPaH3UCTOp, (poTommon,
CBETO/IMOJ, TalbBaHWKa, padUHUPOBAHUE MEIU, BBIMUIABKA AIOMUHHUSA, JJIEKTPOHHAS
MHKPOCKOTHS.

JeMoHCTpanuu.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHbl 37eKkTpoaun3a Papazes.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

CpaBHeHME IPOBOJUMOCTH METAJIJIOB U MOJYIIPOBOJHUKOB.

OaHOCTOPOHHSSI TPOBOJUMOCTD AUO/IA.

Y4eHnuecKuil IKCIIEPUMEHT, J1abopaTOpHbIe PabOTHI, MPAKTUKYM.

Habmronenue snextponusa.

N3mepenue 3apsiga 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTHUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.

QDusuyeckuit nPAKMUKym.

CrnocoObl  M3MepeHHs (U3MYECKMX BEJIMYMH C HCHOJB30BAaHMEM AaHAJOTOBBIX H
U(POBBIX U3MEPHUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JaTYUKOBBIX CHUCTEM. AOCOJIIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MepeHMH  (u3nueckux BenudyuH. OlleHKa  TpaHHMIl
IIOIPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEpPEHHH, MCCIEeOBaHUN 3aBHUCUMOCTEH (PU3MYECKHX
BEJIMYMUH, MPOBEpKa NMPEATI0KEHHBIX THIOTe3 (BBIOOp M3 paldOT, ONMUCAHHBIX B TEMATUYECKHUX
paszzaenax «Y4eHH4eCKui 3KCIIepUMEHT, 1abopaTopHbIe paboThl, TPAKTUKYM),



MexnpeaMeTHble CBI3HU.

Nzyuenne xypca ¢pusuku yriyonéunoro yposus B 10 kinacce ocymiecTBisieTcs ¢ y4éToM
COJICP)KATEIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH, OHOJOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

MeXnpeMeTHbIE TOHSATHS, CBSI3aHHBIC C W3YYCHHEM METOJOB HAyYHOTO ITO3HAHUS:
SBJICHUE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BETUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
HKCTIEPUMEHT, MOJICTUPOBAHHE, MOJIETb, N3MEPEHHUE, MIOTPEITHOCTH H3MEPEHHIA, H3MEPUTEILHBIE
npubopsl, nudpoBas adoparopusi.

Maremaruka: Pemenue cucrembl ypaBHeHWH. JluHeiHas ¢yHKmus, mnapaboia,
runepbota, ux rpaduku u cBoiicTBa. TpuroHomerpudeckue QyHKINUN: CHHYC, KOCHHYC, TAaHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOpPHI M HMX MPOEKIHH Ha OCH
KOOPJMHAT, CJI0KEHUE BEKTOPOB.

Buosorus: MexaHu4eckoe JBIKEHHE B )KMBOU mpupoe, muddy3ns, 0cMOcC, TEIII000MeH
KUBBIX  OPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKPYXKAlomeH  Cpeabl,  YTHIH3aIus
OMOOPTaHNYECKOTO TOIUIMBA YIS BHIPAOOTKH «TEIJIOBOI» M AJIEKTPOIHEPTHH, MTOBEPXHOCTHOE
HATSOKCHHE U KalWJUIIPHBIC SBJICHUS B MPUPOJIC, JTEKTPUICCKHEC SBICHUS B )KUBOU MTPUPOIC.

XUMUSA: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIL[ECTBA,
MOJISIpHAsI Macca, MOJTydeHHe HaHOMATEPHUAJIOB, TETUIOBBIE CBOMCTBA TBEPABIX TEIl, KHUIKOCTEH U
ra3oB, JKHJKHE KPHUCTAUIBI, DJCKTPUYECKHE CBOHCTBA METAJUIOB, AJIEKTPOJIUTHYECKAs
JMCCOTIMAIINS, TATbBAHUKA, SJIEKTPOHHAS MUKPOCKOTIHSL.

['eorpadus: BIa)KHOCTH BO31IyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonorus: npeoOpa3oBaHue ABMKEHUN C UCIOIB30BAHUEM MEXaHU3MOB, YUET CyXOTO
U OKUJKOTO TPEeHHsT B TEXHHUKE, CTaTHUYECKWE KOHCTPYKIMHM (KPOHIITEHH, pelieTyaTbie
KOHCTPYKIIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHUKE (THPOCKOI, BOJOMET
U Jpyrue), JIBUTAaTelb BHYTPEHHETO CropaHus, mapoBas TypOMHa, OBITOBOI XOJIOJAWJIbHUK,
KOHJUIIMOHEP, TEXHOJIOTUU TOJYYEHHUsST COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HAaHOMATEPUAJIOB, W  HAHOTEXHOJIOTHH,  DJJEKTPOCTATHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPOTPUOOPOB, ra30pa3psiIHbIE JaMIIbl, TOIYIPOBOTHUKOBBIE TPUOOPHI, FrAJIbBAHUKA.

11 KIIACC

Pazoen 4. Inekmpoounamuxa.

Tema 1. Maznummnoe none.

B3aumoneiicTBue MOCTOSTHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM. MarHuTHOE IMOJIe.
Bextop marautHO# uHAyKIMHU. [IpyuHLINI Cyneprno3UIIMi MarHUTHBIX NoJied. JIMHUM MarHuTHOM
WUHIYKIUU.

MaruuTtHoe 1oJjie IpOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKA U KPYrOBOTO
BuUTKa). OnbIT Dpcrena.

Cuna Amrmepa, e€ HampaBJIeHUE U MOIYIb.

Cuna Jlopenua, e HampaBieHHME U MOAYIb. JIBU)KEHHE 3apsHKEHHOW YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnose. PaGorta cunbl Jlopenna.

MarnutHoe noJje B BemiecTBe. DeppoMarHeTuku, napa- u AMaMarHeTUKH.

Texnudeckre ycTpoiicTBa M TEXHOJOTHYECKHE MPOIECCHl: MPUMEHEHHE MOCTOSHHBIX
MarHuToOB, DIIEKTPOMArHUTOB, TECTEP-MYIbTUMETp, SJIEKTPOABHraTeNnb SKoOHU, yCKOpUTENIH
AJIEMEHTAPHBIX YaCTHII.

JleMoHCTpamu.

Kaptuna nuHUN WHAYKIMEM MarHATHOTO TIOJIS TIOJIOCOBOTO U IMOJKOBOOOPA3HOTO
MMOCTOSIHHBIX MarHUTOB.



Kaprtuna nuHuM MarHUTHOM WMHAYKUMM TIOJISL JUIMHHOTO MPSMOTO NPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIIKUA C TOKOM.

B3anmoeiictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

HaGnronenue aBuKeHus Mmydka 3JIeKTPOHOB B MATHUTHOM TIOJIE.

[Ipunuun  gedCTBUS  DIEKTPOUBMEPUTEITBLHOTO  IPHUOOpa  MArHUTORJIEKTPUUYECKOM
CUCTEMBI.

Y4eHnuecKkui 3KCIIEPUMEHT, J1abOpaTOpHbIE PAOOTHI, TPAKTUKYM.

HccnenoBanme MarHuTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOCTB (heppoMarHeTUKOB.

UccnenoBanue AeCTBUS MMOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3yuenune 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJTBI TOKA.

Ompenenenre MAarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUs CUJIbI AMITepa.

Tema 2. dnekmpomacHumHaA UHOYKYUAL.

SBneHue >neKTpoMarHUTHOW MHAYKIHMH. [ToTOK Bekropa MarHuTHOM MHAyKnuu. 2J(C
WHIYKIUU. 3aKOH dJeKTpoMarHuTHOW MHAykuun Dapanes. BuxpeBoe 31eKTpUYECcKOe MOJIE.
Toku ®yko.

OJIC MHAYKIIMKU B MPOBOIHUKE, IBMXKYIIEMCS] B OJTHOPOJTHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karymka HWHOYKTMBHOCTH B LENHM IOCTOSIHHOTO TOKa. SBieHue
camonHAyKiuu. IJ1C caMOUMHIYKIINH.

OHeprusi MarHUTHOTO MOJISL KATYIIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMUECKHE IMPOILECChl: HWHAYKIHMOHHAS IIeYb,
COJICHOU/I, 3alIUTa OT MIEKTPU3ALNHU TE NPU JBUKEHUH B MATHUTHOM 110JI€ 3EMIIH.

JeMoHCTparmu.

Habmonenue siBjaeHMs 3J€KTPOMAarHUTHOM UHTYKIIHH.

UccnenoBanue 3aBucumoct O/IC MHIOYKIMH OT CKOPOCTM HM3MEHEHHS MAarHUTHOTO
MOTOKA.

IIpaBuno Jlenua.

[Tagenue MarauTa B amOMUHUEBOH (MeAHON) TpyOe.

SIBneHne caMOMHIYKIUU.

Uccnenoanue 3aBucumoctu J/1C caMOMHAYKIMUA OT CKOPOCTH U3MEHEHUS CUJIbI TOKA B
LIETIH.

Y4eHnuecKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

UccnenoBanue siBIIeHUS 3J€KTPOMArHUTHOM MHIYKIUU.

Ornpeznenenre UHIYKIMHA BUXPEBOIO MATHUTHOTO TOJISL.

UccnenoBanue sBI€HUS CAMOUHIYKIIUH.

COopka MoIeTH SNIEKTPOMArHUTHOTO TeHepaTopa.

Paszoen 5. Koneboanus u 601nwl.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOJHBIE KOJICOAHMS.

lapmonnueckue  konebanus. Kunemartnyeckoe W JUHAMHUYECKOE  OIMCAHUE.
DHepreTudyeckoe oOmucaHue (3aKOH COXpaHEHUsT MEXaHW4eCKoW dJHeprum). BwIBOJ



JMHAMUYECKOTO ONHMCAHUS TapMOHMYECKMX KoJeOaHWi M3 HX OHEPreTHYEeCKOro U
KMHEMAaTUYECKOTO OIUCAHUSI.

Ammuntyna u ¢aza konebanuii. CBsI3b aMITTUTYAbl KOJICOAHU UCXOIHOW BEIUYUHBI C
aMILTUTYAaMU KoJIeOaHui €€ CKOPOCTH M YyCKOPEHUSI.

Ilepronr w 4yacrora koneOammii. I[lepwon  ManblX  CBOOOIHBIX  KOJICOAHMIA
MaTeMaTH4ecKoro MasiTHUKa. [leproa cBoOOHBIX KOJIEOaHU TPYKMHHOTO MasiTHUKA.

[lonsiTne o 3aryxarommx KoseOaHusX. BreHyXIeHHble KoneOanus. PezonaHc.
Pe3onancHas kpuBas. BnusiHue 3atyxaHust Ha BUJ pE30HAHCHOM KpUBOW. ABTOKOJIE€0aHNUS.

TexHuueckue ycTpoWCTBa M TEXHOJOTHYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayellu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

JleMoHCTparmu.

3anuch KoaedaTeabHOro IBUKECHHUS.

Habnroenne He3aBUCHMOCTH MepHoJia MaJIbIX KOJIEOAHUH I'py3a Ha HUTU OT aMIUIMTY/IbI.

HccnenoBanue 3aTyxaromux Koyuie0aHU 1 3aBUCMMOCTH TIEpH0/1a CBOOOAHBIX KOJIeOaHn
OT COMPOTHBIICHUS.

UccnenoBanne konebaHuil rpy3a Ha MacCHUBHOM MpPYXHHE C LEIbI0 (OPMUPOBAHUS
Mpe/icTaBiIeHU 00 uaealbHON MOJIENN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU NpHU KoJIeOaHUIX Ipy3a Ha MPYyKUHE.

HccnenoBanue BEIHYKJIECHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

YdeHnueckuil 3KCIepuMeHT, 1Jab0paTOpHbIE pabOThI, IPAKTUKYM.

N3mepenne neproja cBOOOAHBIX KOJEOAHUI HUTSHOTO U MIPYKUHHOTO MasiTHUKOB.

N3yueHne 3aKOHOB IBMKEHUS TeJla B X0JI€ KoJIeOaHUi Ha yIIpyroM IoJBece.

W3yueHne qBMKEHUS HUTSHOTO MasiTHUKA.

IIpeoOpazoBaHue SHEPTUH B IPY’KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaIOUIMX KOJeOaHuil.

HccnenoBanue BEIHYKJIEHHBIX KOJICOaHUI.

Tema 2. DnekmpomazHummnole Koedanu.

Konebarenbubiil koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHHs B HICATbHOM
kosebarenbHoM KoHType. Popmyna Tomcona. CBs3p aMIUIUTYAbl 3apsia KOHAEHcATopa ¢
aMIUTUTYAOM CUJIBI TOKA B KOJICOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPruM B UJCaIbHOM KOJIeOaTeIbHOM KOHTYPE.

3aryxarolue >JIeKTPOMarHUTHble KosieOaHus. BBIHYXJAEHHBIE 3IEKTPOMAarHUTHbIE
KoJeOaHusl.

IlepemeHHbIlt TOK. MOIIHOCT NEPEMEHHOTO TOKAa. AMIUIMTYAHOE U JACHCTBYyIOLIee
3HAa4YeHHE CUJIbl TOKA U HAIIPSDKEHUS MPHU PasIndHON (opMe 3aBUCUMOCTH IEPEMEHHOI0 TOKa OT
BPEMEHM.

CuHyconanbHbIN IEpeMEHHBbIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyIIKa MHAYKTUBHOCTH
B LIENIM CUHYCOMJIAJIBHOTO NIEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe3oHaHC HaNpsuKEHUI.

Wneanbublil Tpancopmarop. IIpous3BoacTBo, nepenada u noTpediaeHne EeKTpUYECcKon
SHEPIruH.

DKOJIOTUYECKHE PUCKU IIPU MTPOU3BOJCTBE 3JIEKTpOodHEpruu. KynbTypa HCHOIB30BaHUS
JIEKTPOIHEPTUH B TOBCEAHEBHOMN )KU3HU.

TexHudeckne yCTpPOHCTBA M TEXHOJIOTMUECKHE ITPOLIECCHI: DJIEKTPUUECKUN 3BOHOK,
reHepaTop NEPEMEHHOIO TOKA, JIMHUU JIEKTpOIIepeiay.

JleMoHCTpamu.



CB00OOHBIE AIEKTPOMArHUTHBIE KOJICOAHMS.

3aBHCHMOCTb YaCTOThI CBOOOIHBIX KOJI€OAHH OT MHYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuorpamMmsl AJIEKTPOMArHUTHBIX KOJIEOAHUH.

I'enepaTop He3aTyXaroOIMUX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BoinykieHHbIE CUHYCOMIaIbHbIE KOJIEOaHUSI.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIM IEPEMEHHOTO TOKA.

Pe3oHaHc mpu nocienoBaTeNbHOM COEIMHEHUU PE3UCTOPa, KaTYIIKM WHIYKTUBHOCTU U
KOHJIEHCATOPA.

YCTpolcTBO M IPUHLIKIT AEMCTBUS TpaHChOpMaTopa.

Monenb TMHUY 3IIEKTPOIepelauH.

Y4eHnueckui IKCIEPUMEHT, J1abopaTOpHbIE PabOThI, MPAKTUKYM.

Nzyuenue Tpanchopmatopa.

HccnenoBanue nepeMeHHOr0 TOKa Yepe3 MOCIeI0BaTeIbHO COeIMHEHHBIE KOHEHCATOP,
KaTYIIKY U PE3UCTOP.

Habmntoienue 3nekTpoMarHuTHOTO pe3oHaHca.

WccnenoBanue paboThl HICTOUHHUKOB CBETA B MM IEPEMEHHOTO TOKa.

Tema 3. Mexanuueckue u 31eKmpoMazHUmMHbsLE 60JIHbL.

MexaHnyeckue BOJHBI, YCIOBHUSI MX pacnpocTpaHeHus. llomepeunblie M TpoOAOJbHBIE
BoJHBIL. [lepuoa, ckopocTh pacnpocTpaHeHUs U JUIMHA BOJHBL. CBONCTBAa MEXaHHUYECKUX BOJIH:
OTpaKeHHUE, IpeJIoMIIeHUE, MHTep(epeHIns U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IIlymoBO€ 3arps3HEHUE OKPYKAIOIIEH CPEIbI.

DNeKTPOMarHUTHBIE BOJHBL. Y CIIOBUS U3IYYE€HHUS SIEKTPOMArHUTHBIX BOJIH.

B3aumnas opueHTalys BEKTOPOB E B vs 3NEKTPOMArHUTHOM BOJIHE.

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJH: OTpPa)XXEHHE, TMPEIOMJICHHE, IOJISIPU3ALINS,
uHTephepeHIus u TudpaKims.

[Ikana 3neKTpOMarHUTHLIX BOJIH. [IpuMeHeHne 371eKTpOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMNIBI paguocBs3u U TenaeBuAeHus. Paguonokamms.

DNEKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOIIEH CPeIbl.

Texuudeckue ycTpONCTBAa U MPAKTHUECKOE MPUMEHEHUE: MY3bIKaJbHBIE WHCTPYMEHTHI,
pagap, paauonpuéMHHUK, TeleBU30p, aHreHHa, tenedoH, CBY-meusb, ynbTpa3ByKoBas
JMArHOCTHKA B TEXHUKE U MEJIULIMHE.

JlemoHCTpanuu.

OO6pazoBaHue U pacpoCTPaHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomieecs Teno kKak HCTOYHHUK 3BYKa.

3aBUCHUMOCTH JATUHBI BOJHBI OT YaCTOTHI KOJICOaHH.

Habmtonenue oTpaxkeHus U IpeIoMIIeHUS MEXaHUYEeCKUX BOJIH.

Hab6monenue nnatepdepeHny u AuPpakiini MEXaHU4eCKUX BOJIH.

AKyCTHUYECKHI pEe30HaHC.

CBoiicTBa yibTpa3ByKa H €ro MPUMEHEHHE.

Habmonenne CBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KoJeOaHuH.

HccnemoBanue CBOWCTB  DIEKTPOMArHUTHBIX — BOJH: OTPaKEHHUE, MPEIOMIICHHE,



noJisipu3anus, Tudpakuus, nHTepdepeHus.

OO6HapyxeHue HHPPAKPACHOTO U YIbTPAPHOIECTOBOTO U3ITyICHHIA.

YdeHn4ecKuil SKCIIepUMEHT, Tab0paTOpHbIE pabOThI, MPAKTUKYM.

N3yuenue napameTpoB 3BYKOBOW BOJIHBI.

N3yuenue pacnipocTpaHeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonuHeNHOE pacHpoCTpaHEHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera. ToueuyHsblit
HCTOYHHUK CBETA.

OTtpaxxenue cBeTa. 3aKoHbI OTpakeHHs cBera. IlocTpoeHne M300pakeHUIl B IJIOCKOM
3epkaiie. Chepudeckue 3epkana.

[Ipenomiienne cBeTa. 3aKOHBI TIPEIIOMJICHHS CBeTa. AOCOJIOTHBIA TOKa3aTelNb
npenomiieHuss. OTHOCHUTENbHBIN MOKa3aTenb mpenomieHus. [loCcTosSHCTBO 4YacTOThI cBeTa U
COOTHOIIEHHUE JUIMH BOJH IPHU MEPEX0Jie MOHOXPOMATHYECKOIO CBETa 4Yepe3 TpaHully pasfelna
JBYX ONTUYECKUX CPEl.

Xon mydeii B npusme. ucnepcus csera. CinoxHeli coctas Oenoro cBera. L[Ber.

[TonHoe BHyTpeHHEe oTpakeHue. [IpeaenbHbIi yrol MoJIHOrO BHYTPEHHETO OTPaKEHHUS.

Cobuparone M pacceuBaromine JIUH3bl. ToHKas suH3a. DOKYCHOE pacCTOSHUE U
ONTHUYECKasi CUJIa TOHKOM JMH3bI. 3aBUCUMOCTH (DOKYCHOTO PacCTOSIHUSI TOHKOW cepruyecKoit
JIUH3BI OT €€ FTeOMETPUH U OTHOCUTENILHOTO MOKa3aTesl MPeToMIICHUSI.

@®opMyIia TOHKOW JIMH3BL. Y BEJIUYECHHE, TaBAEMOE JIMH30H.

Xoa myda, MPOMIEIIEro JIMH3Y MO MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOU
ocu. Iloctpoenne M300paKeHU TOYKM M OTpE3Ka MPSIMONM B COOMPAIOIIUX M PACCEHBAIOIINX
JIMH3aX U UX CUCTEMAX.

Onrtuueckue nmpubopel. Pazpemaromnias cnocoOHOCTh. [71a3 Kak onTHYeckas cuctema.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonmnoBas ontuka. HaTepdepenums cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIOJICHUS MAaKCUMYMOB M MHUHUMYMOB B HUHTEp(EpPEHIIMOHHON KapTUHE OT JABYX
KOT€PEeHTHBIX HCTOYHHUKOB. [IpuMeps! kitaccnyecknx HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakunonHas pemérka. YcioBue HaOMIOAEHUS TIJIABHBIX
MaKCHUMYMOB IpH MaIECHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECChl: OYKH, JIyNa, [EPUCKOI,
doToanmapar, MHKPOCKON, MPOCKIMOHHBIN ammapar, MPOCBETIEHHE ONTHKH, BOJOKOHHAs
ONTHKA, TU(GPAKIIMOHHAS PELIETKA.

JlemoHCTpanuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeaoMIIeHHsI CBETA.

HaGnroneHue moiaHoOro BHYTpeHHEro oTpaskeHusl. MoJienib CBETOBO1A.

HccnenoBanne xXoza CBETOBBIX IIYYKOB 4Yepe3 IUIOCKONAPAUIEIbHYIO IUIACTUHY U
MIPU3MY.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Monenu MUKpOCKOIIa, TEIECKOTIA.

Habmonenue naTepdepeHnn cera.

Habmtoienue 11BeTOB TOHKUX MIEHOK.

Habnronenue nudpakuuu cera.

Nzyuenue qudpakiimoOHHON peIETKH.



Habmonenue nudpakiinoHHOTO CIIeKTpa.

Habmonenue nucnepcun cBera.

Habnronenue nossipu3anum cBeTa.

[IpuMeHeHre NONAPOUIOB Ul M3YYCHHs] MEXAaHUYECKUX HANPSKCHWM. YUYECHHYECKHUU
9KCIEPUMEHT, J1a00paTOpHble pabOThI, MPAKTUKYM.

N3mepenue nokaszaTesis IpeJoMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSIHUSA OT BELECTBA (Ha MPUMEpE KUAKUX
JIUH3).

N3mepenne poKyCHOTO pacCTOSHHS PACCEUBAIOIINX JIHH3.

[Tonyuenue n300pakeHus B CUCTEME U3 TUIOCKOTO 3epKajia U JIMH3bI.

[Tonyuenue n300paxeHus B CUCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHue TeecKOnu4eCKUX CUCTEM.

Habmonenue nudpakuuu, nuaTepdepeHNN 1 NOIsIpU3aIH CBETA.

N3yuenue nmonsipuszanuy cBeTa, OTPAKEHHOTO OT MOBEPXHOCTU AUAJIEKTpHKa. M3yuenue
MHTEp(EPEHINH JIA3EpHOTO U3JTyYEHHS Ha JIBYX IIEJISX.

Hab6nronenue nqucnepcum.

Ha6nronenue u uccnenoBanne nudpakiimOHHOTO CIIEKTpA.

N3mepenne JiHbI CBETOBOW BOJIHBI.

[Tonyuenue cniekTpa U3Ty4eHUs CBETOIMO/1a TPU MOMOIIH TU(PAKIIUOHHON PEIIETKH.

Paszoen 6. Ocnoewvl cneyuanbhoil meopuu OMHOCUMENbHOCU.

['panuubl MPUMEHUMOCTH KJIACCMYECKOM MeXaHUKHU. [locTynaTel cnienuanbHOW TEOpHUH
OTHOCHUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  IIpeoOpasoBanus Jlopenma. YcioBue
MPUYUHHOCTH. OTHOCHTEIBHOCTH OJHOBPEMECHHOCTH. 3aMEUICHUE BPEMEHM M COKpAIllCHHE
JUIAHBI.

OHEeprus U UMIYJbC PENATUBUCTCKOW YaCTHULIBL.

CBs13p Macchl ¢ SHEPTUEN U UMITYJIBCOM PEIIATUBUCTCKON 4aCTULbl. DHEPrus MOKOSL.

TexHudeckne yCTpOHCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: CIYyTHUKOBBIE NPUEMHUKU,
YCKOPHUTENH 3apsyKEHHBIX YaCTHLI.

YdeHndeckuil 3KCrepuMeHT, 1Jab0paTOpHbIE pabOThI, IPAKTUKYM.

OmnpezeneHne UMIyYNNbca U SHEPTUU PEISITUBUCTCKUX YacTHIl (10 GoTorpadusiM TPEKoB
3apsDKEHHBIX YacTUI B MArHUTHOM HIOJI€).

Pazoen 7. Keanmoeasa puzuxa.

Tema 1. Kopnyckynapno-601no0860ii oyanusm.

PaBHOBecHOE TemIOBOE H3NIydeHHE (M3NydeHHe aOCOJITHO UEPHOro Tena). 3aKOH
cMelienus Buna. ['unoresa Ilnanka o kBaHTax.

@DOTOHBL. DHEPrust U UMIYJIbC (POTOHA.

®otoadpdext. Onpitel A.I'. CroneroBa. 3akoHsl poTordpdexra. YpaBHeHHe DiHIITEHHA
s porodrdpdexra. «Kpacnas rpannna» Gotorddexra.

JlaBneHue cBera (B YacTHOCTH, JAABJICHHE CBeTa Ha aOCOJIOTHO MOIJIOINAOUIYI0 U
a0CoJIIOTHO oTpaskarollyto nmosepxHocts). OnbiThl I1.H. Jlebenena.

BosHOBBIE cBoMicTBa yactull. Bosnsl ne bpoia. [{nuna BonHel e bpoiuist U pa3Mepsl
oOnacTH  JOKaNM3alMM  JABIOKyHIedcs  vacTuipbl.  KopmycKymnsipHO-BOJHOBOM — JIyallu3M.
Judpaxiust 371€eKTPOHOB Ha KpUCTAJIIaX.

Cnemuduxka wu3mepeHuit B Mukpomupe. COOTHOLIEHHS  HEONpeAeICHHOCTEH
I'eiizendepra.



TexHudeckre ycTpocTBa W TEXHOJOTHYECKHE MPOIECCHI: CIIEKTPOMETP, (POTOIIEMEHT,
(hoTOIATUMK, TYHHEIHHBIA MUKPOCKOII, COJTHEYHAs OaTtapesi, CBETONO/ . JleMOHCTpaIlui.

D013 PeKT HA YCTAHOBKE C IIMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (oTod(hdeKTa.

UccnenoBanue 3aBUCUMOCTH COMPOTUBJICHHS TOJTYIPOBOJAHUKOB OT OCBEUIEHHOCTH.
Ceeroauo.

Counneunas 6artapest.

YyeHu4yeckuit IKCIIepUMEHT, Tab0paTOpHbIE PaOOTHI, TPAKTUKYM.

HccnenoBanue poTtopesucropa.

N3mepenne mocrossuHodt Ilmanka Ha  ocHoBe wuccnenoBaHusi  ¢oroddpdexra.
UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pPE3 CBETOIMO/I OT HAIIPSKCHHUSL.

Tema 2. @uzuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOeHUs atoma. [lnanerapuas moaens atoma Pesepdopra.

[Hoctynatel bopa. M3nydyenue u norsjouieHue GOTOHOB MpH MEPEXOJe aTOMa C OJIHOTO
YPOBHS DHEPTUHU HA APYTOM.

Buner ciekrpoB. CriekTp ypoBHEH 3HEpTUM aToMa BOAOPO/IA.

CrioHTaHHOE M BBIHYXKICHHOE U3NydeHue ceera. Jlasep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTUYECKUE TMPOLECCHI: CIEKTPaJIbHbIA aHaIU3
(ciekTpockom), Ja3ep, KBAHTOBBIM KOMITBIOTED.

JleMoHCTparmu.

Mogenb ombiTa Pezepdopaa.

HaGnronenue nuHeHvYaThIX CIIEKTPOB.

YCTpoHCTBO M ACHCTBHE CUETUNKA HOHU3UPYIOIIUX YaCTHII.

Omnpenenenre JJIMHBI BOJHBI JTa3€PHOTO U3ITY4YEHUS.

Y4eHuuecKkuit IKCIIEPUMEHT, J1abopaTOpHbIe PabOTHI, MPAKTUKYM.

HaGnronenue nuHeH4aToro crexkTpa.

HccnenoBanue crekTpa pa3pexeHHOI0 aTOMapHOTO BOJAOPOa U U3MEPEHUE MOCTOSIHHON
PunGepra.

Tema 3. Duzuka amomHo20 A0pa u I1eMEeHMAPHLIX YACMUY,.

Hyxnonnas monens suapa ['eiizenbepra-MBanenko. 3apsn sapa. MaccoBoe 4ucio sjapa.
N3oTomsl.

PagnoaktuBHOCTE. Anb(da-pacnan. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaia. ['amma-
U3ITyYeHUeE.

3aKoH pPaJMOAKTUBHOIO pacmnajga. PaauoakTuBHble u30TONbl B mpupoge. CBolicTBa
HMOHHU3UPYIOIIETO U3TydeHus. BiusHue paguoakTHBHOCTH Ha >KUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don m3nyuenus. Jlozumerpusi.

DHeprus cBSI3U HYKJIOHOB B sifpe. AnepHbie cuibl. Jledekt Macchl siipa.

SAnepusie peakuuu. Jlenenue u cuHTe3 sgep. Saepueie peakTophl. [IpoGrmemsr
VIOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. KOJOTMYECKHE aCHEeKThl pPAa3BUTUS  SAEPHOMU
SHEPreTHUKHU.

MeTtoapl perucTpalyy U UCCIEeI0BAHUS JIEMEHTAPHBIX YaCTHLI.

dyH1aMeHTallbHbIE B3auMOJeiicTBUA. bapuoHbl, Me30HbI U JenToHkl. [IpencraBienue o
CrannapTtHoil Mosienu. KBapK-riat0oHHas MOJEIb apOHOB.

®usuka 3a npeaenamu CtanaapTHoi mojenu. TEmMHaAs MaTepus U TEMHAs SDHEPIHsL.

EnuncTBO (hm3nueckoit KapTUHBI MHpA.

TexHuueckre ycTpoMcTBa M TEXHOJIOTMUYECKHE MPOLECCH: T03UMETpP, KaMepa BuibcoHa,



SNIEPHBIA  pEaKTop, TEPMOSICPHBI peakTop, aromMHas OoM0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

YdeHn4ecKuil SKCIIepUMEHT, Tab0paTOpHbIE pabOThI, MPAKTUKYM.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (poTOrpadusim).

UccnenoBanue paanoakTuBHOTO (hoHA C UCTIOIB30BAHUEM JO3UMETPA.

N3yuenue noromieHus: 6eTa-4yacTull aTlOMUHHEM.

Pazoen 5. dnemenmul acmponomuu u acmpoghuzuku.

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukiiamHoe W MHUPOBO33PEHUYECKOE 3HAUYCHHE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (HM3WUKH JUIsI OOBSCHEHHUS MPHPOJBI KOCMHYCCKHX
00BEKTOB.

Metoapl acTpoHOMHYECKUX HccieqoBaHuil. COBpPEMEHHBIE ONTHYECKUE TENECKOIIbI,
paaroTeNIeCKOIbl, BHEaTMOC(hepHas aCTPOHOMUSI.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

ConneuHas cucrema.

Comnnrte. ConHeunast akTuBHOCTh. Mictounuk sHeprun CosHIla U 3BE3]L.

3BE31bI, WX OCHOBHBIE XapakTepUCTHKH. Jluarpamma «CHEKTpaJdbHbIA KJacc -
CBETUMOCTBY». 3BE3/IBI TJIaBHOM TOCIEI0BATEIPHOCTH. 3aBUCHUMOCTh «Macca - CBETUMOCTBY IS
3BE31 TUVIABHOW  IOCJIENOBATENBHOCTH. BHyTpeHHee crpoeHue 3BE31. CoOBpEMEHHBIE
MIPEACTABJICHUS O MPOUCXOXKACHUH 1 3BOIOIMK CoJIHIIA U 3BE3T. DTaIlbl )KU3HU 3BE3]T.

Mineunsiii [lyts - nama I'anaktuka. [lomoxxenume m aBwxenne CosHia B ['aakTuke.
Tuns! ranaktuk. Paguoranaktuku u kBazapbl. UEpHbIE IBIPHI B Apax ralakTUK.

Bcenennas. Pacmupenune Bceenennoit. 3akon Xa006:ia. Pazberanue ramaktuk. Teopwust
Bosbiioro B3peiBa. PeIMKTOBOE M3ITydEHHE.

Macmrabnas cTpykrypa BeenenHoii. MeraranakTuka.

Hepeménnpie npoOieMbl aCTPOHOMUH.

Yyenuueckue HaOIIOICHUS.

HabGmionenuss 3BE€3aHOrO0 Heba HEBOOPYKEHHBIM TJ1a30M € HCHOJIb30BAaHUEM
KOMITBIOTEPHBIX ~MPUIOKEHUM [UIs ONpelesieHUus] TOJOXKEHUS HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3/1usi CeBEepHOro MoJrylapus U aspkue 3BE3/bI.

Hab6nronenus B Teneckorn JIyHbl, TUTaHET, TYMAHHOCTEH M 3BE3THBIX CKOTUICHHMA.

Du3uueckuil npaKmMuKym.

CrocoObl  u3MepeHus (PU3NYECKUX BEIMYMH C MCIOJIB30BAaHUEM AaHAJIOTOBBIX U
U(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOIIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  W3MepeHud  Qu3myeckux BeauuuH. OIleHKka TpaHUIl
MOTPEITHOCTEM.

[IpoBenenne KOCBEHHBIX HW3MEPEHUH, HCCIEIOBAHUI 3aBUCHUMOCTEH (PU3UUYECKHUX
BEITUYMH, MPOBEpPKa MPEATOKEHHBIX THUMOTE3 (BHIOOP M3 PabOT, OMUCAHHBIX B TEMATHUYECKUX
paznenax « Y4eHUYECKU IKCIIEPUMEHT, JJabopaTopHbIe pabOThI, MPAKTUKYM).

Ooboowarouwee noemopenue.

O6o0menne © cucTeMaTH3alUsl COJAEp)KaHMA pasfenoB Kypca «MexaHUKay,
«MoumnekynspHas ¢U3MKa U TEPMOIUHAMHKAY», «IJIEKTpoauHaMuKay, «KoneGaHus W BOJHBI,
«OCHOBBI  CIIEIUATBHONW TEOPUHU OTHOCHUTENbHOCTH», «KBaHTOBas Qu3MKa», «IITEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3uku U acTpOHOMHHM B SKOHOMHYECKOHW, TEXHOJIOTHYECKOW, COIMATBHOU H
ITHYECKON cdepax MesATeNbHOCTH 4YeNOBeKa, pOlb W MeCTO (U3UKH U aCTPOHOMHUHU B
COBPEMEHHON Hay4HOM KapTMHE MHpa, 3HAYEHUE ONMCATEIbHOW, CHUCTEMAaTU3UPYIOLIEH,



OOBSICHUTEIBHOW U MPOTHOCTHYECKON (DYHKIMH (pU3HUECKON TeOpUH, poiib (PU3UIECKON TEOPHH
B ()OPMHUPOBAHUU TMPEACTABICHUN 0 (QU3MUECKON KapTHHE MHPaA, MECTO (PU3NUYECKOU KapTHHBI
MUpa B 00IIIEM psZly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUNA O IPUPO/IE.

MexnpeamerHble CBSI3HU.

Nzyuenne kypca ¢pusuku yriryonéHnoro ypoBHs B 11 kimacce oCymecTBiIsieTcsi ¢ yu€ToM
COJIEp/KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MAaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

MexnpeaMeTHble TMOHATHS, CBSI3aHHBbIE C H3YYEHHEM METOJ0B HAy4YHOTO IO3HAHUS:
SBJICHHE, HAYYHBIH (akT, Trumote3a, (usnyeckas BETUYMHA, 3aKOH, Teopws, HaOIroneHue,
AKCIEPUMEHT, MOJIETIUPOBAHUE, MOJIEIb, U3MEPEHNE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTENbHbIE
puOopsl, IUPpoBas 1adopaTopusl.

Maremaruka: Pemenue cuctemsl ypaBHeHUW. TpuUroHoMerpudeckue (YHKIIMH: CHUHYC,
KOCHUHYC, TAHI'€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BekTropbl M ux
MPOEKIIMM HAa OCHU KOOpJUHAT, CIOKE€HUE BEKTOpOB. [Ipou3BojaHBIE 37E€MEHTapHBIX (DYHKIUI.
[Ipu3Haky mogo6us TPEyroabHUKOB, OIIPEEIEHNE TUIOIIaIU TUIOCKUX (puryp u oobéma te.

buonorus: snexTpuueckue SBICHUS B JKUBOM MpUpPOJE, KojeOaTelbHbIE IBWKEHUS B
KUBOM  MpHpojae,  OKOJOTHYECKHE  PUCKM  TpU  TPOU3BOACTBE  AIIEKTPOIHEPTHU,
AIIEKTPOMArHUTHOE 3arpsi3HEHHWE OKpPY)KaoLleHd Cpeapl, YAbTPa3ByKOBas JUArHOCTHKA B
MEIUIIMHE, ONTHUYECKUE SIBJICHUS B )KUBOM MPUPO/IE.

XUMHUS: CTPOCHHE aTOMOB M MOJIEKYyJ, KpPUCTaJUIMUecKas CTPYKTypa TBEPIBIX Ted,
MEXaHHU3MBbl 00pa30BaHUs KPUCTAJUIMUECKOHN PElIETKH, CIIEKTPAIbHBIN aHau3.

['eorpadus: MarHuTHBIE MOJIOCA 3€MJIH, 3aJIEKU MAarHUTHBIX pyaA, GOTOChEMKA 3€MHOM
MMOBEPXHOCTH, cericMorpad.

TexHonorus: npuMeHeHHE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOIBUTATEh
Slkobu, reHepaTOp TMEPEMEHHOTO TOKAa, WHAYKIMOHHAs T[edyb, JMHUU JJIEKTpolepenad,
ANIEKTPOJIBUTaTeNb, pajxap, paauoONpuEéMHUK, TeleBU30p, aHTeHHa, TenedoHn, CBY-neusp,
yIIbTPa3BYKOBash JUArHOCTHKA B TEXHUKE, IPOEKLUHMOHHBIA ammapar, BOJIOKOHHAsl OITHKA,
coJIHEYHast 6arapesi, CHyTHUKOBbIC TPUEMHUKH, SIEPHASI SJHEPTeTUKA U IKOJIOTMUYECKHUE aCTIeKThI
€€ pa3BUTHSL.



INJIAHUPYEMBIE PE3YJIbTATBI
OCBOEHMS YYEBHOI'O IPEIMETA

JIMYHOCTHBIE PE3VYJIbTATHI

JIM9HOCTHBIE pPE3YJIbTaThl OCBOCHUS Yy4eOHOTO mpeamera «DuU3MKa» OTPaXKaIOT
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOMIMXCSI PYKOBOJCTBOBATHCS C(OPMHPOBAHHOW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIeCTBa,
paciIupeHne >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IPOIECCE PeaTM3aIMi OCHOBHBIX
HaIpaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) epasicoanckoco  eocnumanus:  CHOPMUPOBAHHOCTH  TPAXKTAHCKOW  TO3HIUH
oOyJaromierocss Kak aKTUBHOTO W OTBETCTBEHHOTO HICHA POCCHUICKOTO OOIIECTBA; MPUHATHE
TPAJUIIMOHHBIX OOIIEYETIOBEYSCKUX T'YMAHUCTHYECKUX U JICMOKPATHYECKHUX IIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JCSITEILHOCTHh B HWHTEpEcax TPaXKIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYITPABJICHUN B 00pa30BaTEIHbHON OpraHU3aIiK; YMEHUE B3aMO/ICHCTBOBATh
C COITMATBHBIMU WHCTHTYTAMH B COOTBETCTBHH C UX (YHKIMSIMH ¥ Ha3HAYCHHEM; TOTOBHOCTh K
T'YMaHUTAPHOU U BOJIOHTEPCKOM JEATETbHOCTH;

2) nampuomuuecko2o ocnumanusi. CHOPMHUPOBAHHOCTh POCCHHUCKON TpakIaHCKOM
WJCHTHYHOCTH, IAaTPUOTHU3MA; IICHHOCTHOE OTHOIICHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM,
JOCTHIKEHHUSAM POCCHICKHX YIEHBIX B 001aCTH (PU3MKHU U TEXHHKE;

3) oyxosHo-Hpascmeenno2o socnumanus; CPOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHS,
3TUYECKOrO TMOBEACHUS;, CIIOCOOHOCTh OIICHMBATh CUTYallUI0 W MPUHUMATh OCO3HAHHbBIE
pElIeHUs, OPUEHTUPYICh Ha MOpPAJIbHO-HPABCTBEHHbIE HOPMBI M IEHHOCTH, B TOM 4YHCIIE B
JEeSITeIbHOCTH YUEHOTO; 0OCO3HAHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOWYMBOTO Oy IyIIETo;

4) sacmemuuecko2o 60cnumMaHusl: ICTETHYECKOE OTHOIICHUE K MHPY, BKIIIOYAs ICTCTUKY
Hay4YHOTO TBOPYECTBA, IPUCYIIETro (PU3HUECKO HayKe;

5) mpyodosoco eocnumanusi: WHTEpeC K pasIMYHbIM cdepaM TpodeccroHaTbHON
NeSITeIbHOCTH, B TOM 4YHCIIE CBSI3aHHBIM C (U3UKOM U TEXHHUKOH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oyaymiei mpodeccuu U peaar3oBbIBATH COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;
FOTOBHOCTh MU CIIOCOOHOCTH K 0O0pa3oBaHHI0O M caMoOOpa3oBaHMIO B oOnacth (U3MKK Ha
MPOTSHKEHUU BCEHl )KU3HU;

6) sxonoeuueckoeo  eocnumanusi;  CHOPMHPOBAHHOCTH  IKOJOTHYECKOH  KYJIbTYpHI,
OCO3HaHHE III00ATLHOTO XapaKTepa dKOJOTHYECKUX MPpoOIeM; IIaHUPOBAHUE M OCYILIECTBIICHHE
NeUCTBUI B OKpyXKalollell cpeae Ha OCHOBE 3HAaHUS Leled YCTOMYMBOTO pa3BUTHUSA
Yel0BEYECTBA; PACIIMPEHUE OMbITA JAEATEILHOCTH SKOJOTHYECKON HAMpPaBICHHOCTH Ha OCHOBE
HUMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) yennocmu HAay4HOo20 NO3HAHUL: c(hOpMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHsA (U3UYECKON HAyKH; OCO3HAHHE
[IEHHOCTH HAy4YHOU AeATEeIhbHOCTH, TOTOBHOCTh B MpoOIllecce M3y4eHHsS (U3UKH OCYIIECTBIISTH
MIPOEKTHYIO M UCCIEA0BATEIBCKYIO JIEATENbHOCTh MHANBHIYaTbHO U B TPYIIIE.

B mpouiecce AOCTHKEHUS JTMYHOCTHBIX PE3yIbTaTOB OCBOEHHUS MPOTpaMMBI MO (PU3HKe
JUIS  YpOBHS cpelHero ooOmero o0pa3oBaHus y OOYYarOIIMXCS  COBEPIICHCTBYETCS
SMOIIMOHANBHBIN UHTEJUICKT, IPEINO0JIararoIinii chOPMUPOBAHHOCTH:

o CaMOCO3HAHHs, BKIIIOYAIOIIETO CHOCOOHOCTh MOHUMATh CBOE SMOIMOHATHHOE
COCTOSHUE, BUIECTh HAIMpPABICHUS pPa3BUTHS COOCTBEHHON SMOIMOHANBHON cdeprl, OBITH



YBEpPEHHBIM B ce0e;

. CaMOPEryJIMPOBaHUs], BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEICHWE, CIHOCOOHOCTh ATaNTHPOBATHCS K HMOIMOHAIBHBIM
W3MECHEHUSIM U TIPOSIBIISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

. BHYTPEHHEM MOTHBAIlMK, BKJIIOYAIONICH CTpEMJIEHHE K JOCTHKEHHUIO IeNd U
ycrnexy, ONTUMHU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATDH, UCXO/I U3 CBOMX BO3MOXKHOCTEH;

. SMIIaTUH, BKJIIOYAIONIEH CHOCOOHOCTh IMOHHMMATh SMOIMOHAIBHOE COCTOSIHHE
NPYTUX, YYHTHIBATH €ro MpPH OCYIISCTBICHUHM OOIIEHHS, CIIOCOOHOCTh K COYYBCTBHUIO H
COTIEPEIKUBAHUIO;

. COITMATIBHBIX HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTH BBICTpPAWBATh OTHOIIEHUS C
JIPYTUMU JTIOJBMU, 3a00TUTHCS, TIPOSBIISITH UHTEPEC U Pa3pemiaTb KOHPIUKTHI.

METAIIPEJMETHBIE PE3VYJIbTATHI

MeramnpeaMeTHbIE PE3YNIBTaThl OCBOCHHS MPOTPAMMBI CpPEIHETro OoO0IIero oOpa3oBaHUs
OTPaXKAIOT:

Yuueepcanvnwvie yueonwie oeiicmeusn

ba3zosvie nocuueckue oeticmeusi:

. CaMOCTOSITENFHO (DOPMYJIMPOBATHh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

. OTNpeNeNsATh TENN JIeATeTbHOCTH, 3a/JaBaTh IMapaMeTphl W KPUTEPUU HX
JOCTHKCHHUSI;

o BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHBOPEUMS] B pacCMaTPUBAEMbIX (U3NUYECKUX
SIBIICHUSAX;

o paszpabaThiBaTh IUIAaH pelIeHHUs] MpoOjeMbl € y4ETOM aHah3a HMEIOIIUXCS

MaTepPHATBHBIX U HEMAaTEPHAIIbHBIX PECYPCOB;

° BHOCUTH KOPPEKTHUBBI B JIEATCIILHOCTh, OICHUBATh COOTBETCTBUE PE3YJIHTATOB
1IEJISIM, OIICHUBATh PUCKH TOCIICACTBHI JICATCIIBHOCTH;

. KOOPJMHHUPOBATh M BBIMOJIHATH pa0OTy B YCIOBHUAX PEATBHOIO, BUPTYATBHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

. pa3BHBaTh KPEATHUBHOE MBIILJICHUE IPH PEIICHUH dKU3HEHHBIX MPOOJIEM.

baszosvie uccneoosamenvcrue oelicmeus.

. BJIAJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOYCBHIMU TMOHATUSAMH W METOJIaMH
bu3nveckoil HayKH;

. BJIAJICTh HABBIKAMU YUEOHO-UCCIIEIOBATEIBCKOW M MPOCKTHOM JCATEIBHOCTH B
oOmact (DUBMKH, CHOCOOHOCTHIO M TOTOBHOCTHEO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB
pelIeHus 3a1a49 PU3NIECKOro COACPIKaHMsI, IPUMEHEHHUIO Pa3IMUHBIX METO/IOB IMO3HAHUS;

° OCYILIECTBIISTh Pa3IMYHbIe BUABI JEATEIHLHOCTH MO MOJIYYSHHIO HOBOTO 3HAHMS,
€ro MHTepIpeTalnu, Ipeodpa3oBaHUIO U MPUMEHEHHIO B PA3INYHBIX YUEOHBIX CUTYAIUSIX, B TOM
qHClie IPU CO3JJaHUH Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

° BBISIBIISITH  NMPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh  3ajauvy,
BBIJIBUTATh THIOTE3y €€ pElIeHUs, HaxXOOUTh AapryMEHThl [UIsl JI0Ka3aTelbCTBAa CBOMX
YTBEPXKACHUMN, 33/]aBaTh MapaMEeTPhl U KPUTEPUH PEIICHUS;

° aHAJIM3UPOBATH TMOTYYEHHBIE B XOJE PEIICHUs 3aJa4ll Pe3yNIbTaThl, KPUTHUECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

° CTaBUTh ® (opMynupoBaTh COOCTBEHHBIE 3aJjaud B  00pa30BaTEIbHOM
JeSITENLHOCTH, B TOM YHUCJIE TIPU U3YUYCHUU (DU3HKH;



J JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, OLCHMBATh MPUOOPETEHHBIN OIBIT; YMETh
NEPEHOCUTh  3HAHUA MO (PU3KKE B MPAKTHUECKYIO 00JIaCTh KU3HEACATEIbHOCTH;

J YMETb HMHTETPUPOBATh 3HAHUS U3 Pa3HbIX IMPEAMETHBIX OO0JacTel; BBIABUIATH
HOBBIE HJIEH, MpeylaraTb OPUTrHHAJIBHBIE MOIXOABl M PELICHHS; CTaBUTh MPOOJIEMBbI U 3a]au,
JIOTTYCKAIOIINE aJIbTEPHATUBHBIE PEIICHHUSL.

Paboma c ungopmayueri:

. BJIAJICTh HABBIKAMH TMOJYYCHUs HWHPOpMANUU (GHU3UIECKOTO COACPKAHUS U3
HCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEJILHO OCYLIECTBIISTh IOUCK, AaHATIN3, CUCTEMATU3ALUI0 U
MHTEPIpETANiO HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

J OIIEHUBATh JOCTOBEPHOCTh NH(POPMALIHH;

J HCII0JIb30BaTh CPEICTBA NH(POPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3a/ad C COONII0/IEHuEM
TpeOOBaHU SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpCcOCOepeKeHUs, TPABOBbIX U
TUYECKUX HOPM, HOPM HUH(POPMALIMOHHON OE€30MaCHOCTH;

. co3/1aBaTh TEKCThl (PU3UYECKOTO COAEpKaHMs B Pa3IMUHBIX QopmaTax ¢ yu€ToMm
Ha3HayeHus HWHQoOpManMM ¥ 1ENEeBOW ayIUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

Yuueepcanvnvie kommynuxamuensie oeiicmeusn

Obuwenue:

J OCYILIECTBIISITh OOIIEHHWE Ha YpOKaX (PU3WKU U BO BHEYPOUHOW AESATEIBHOCTH;
pacro3HaBaTh HMPEANOCBUIKM KOHQIMKTHBIX CUTYallMil M cMAryaTb KOHQIMKTBI; pa3BEPHYTO U
JIOTUYHO U3J1araTh CBOI TOYKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPE/ICTB;

Cosmecmuas 0esamenbHOCMb.

o [IOHMMAaTb M HCIIOJIB30BATH IPEUMYIIECCTBA KOMAHIHOM WM WHIWBUIYaJbHOU
paloThI; BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX AECHCTBHUI ¢ y4€TOM OOIIMX MHTEPECOB, U
BO3MOYKHOCTEHN KaXI0TO0 4JIe€Ha KOJUIEKTHBA;

o IPUHUMATh  LEJM  COBMECTHOM  JEATEIBHOCTH,  OpPraHHU30BBIBaTb U
KOOPJIMHHUPOBATh ACUCTBUS IO €€ NOCTHKCHHUIO: COCTaBJIATh IUIAH JACHCTBHH, PACIPEACIATH
POJIH ¢ y4ETOM MHEHHUH y4aCTHUKOB, 0OCYXJaTh Pe3yibTaTbl COBMECTHON PabOTHI;

o OLICHUBATh KayeCTBO CBOErO BKJIAJA M KaXKJIOTO YYaCTHHUKA KOMAH[bl B OOLIMii
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

o npeylaraTb HOBBIE IIPOEKTHI, OLICHMBATh MJIEUM C IO3ULUU HOBU3HBI,
OPUT'MHAJIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

o OCYILECTBIIATH TO3UTUBHOE CTPATErMYECKOE NIOBEACHUE B PA3JIMYHbBIX CUTyaLMsIX,
IIPOSIBJISTH TBOPUECTBO U BOOOpaKeHHUE, ObITh HHUIIMATUBHBIM.

Yuueepcanvnuvie pecynamuensie oeiicmeusn

Camoopeanuzayus:

J CaMOCTOSITEJIBHO OCYIIECTBIIATh IO3HABATENbHYIO JI€ATENBHOCTE B OOJACTH
(GU3UKN ¥ ACTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTABUTH M (POPMYIUPOBATH COOCTBEHHBIE 331a4H;

J CaMOCTOSITENIBHO COCTAaBIIATh IUIAH PEIICHHs PAacuYETHBIX M KAaUECTBEHHBIX 3ajady,
IUTaH BBINOJHEHUS NPAKTUYECKOM pabOThl € y4€TOM HMMEIOLIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

J JlaBaTh OLIEHKY HOBBIM CUTYalHsIM;

J paclupATh paMKd y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
JienaTh OCO3HAaHHBIM BBIOOP, ApryMEHTHUpPOBaTh €ro, OpaTh Ha cebsd OTBETCTBEHHOCTHh 3a



pelieHue;

. OILICHUBATH MPHOOPETEHHBIN OTIBIT;

o CrocoOCTBOBAaTh ()OPMUPOBAHUIO U TPOSIBICHUIO SPYAHIHHA B o0nacTu (HU3HKH,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHbBIH YPOBEHb;

Camoxonmponw:

. JlaBaThb OLIEHKY HOBBIM CHUTYal[UsIM, BHOCHTb KOPPEKTHBBI B JESTEIBLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISM;

. BJIQ/IETh HaBbIKAMU I103HABATEIbHOM pEQIIEKCUM KaK OCO3HAHUS COBEPLIAEMBIX
JNENUCTBUN U MBICIIMTENIBHBIX IIPOLIECCOB, UX PE3YIIBTATOB U OCHOBAHU;

. HCIOJIb30BaTh MPUEMBI peQIEeKCUU Uil OLEHKU CUTyallud, BbIOOpa BEpPHOIO
peuenus;

. OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHUS II0 HUX CHWXKEHMIO;

MPUHUMATh MOTHBBI U apTYMEHTBI IPYTHUX MPH aHAIH3E Pe3yJIbTaTOB JACITCILHOCTH;
Ipunsmue cebs u opyeux:

. MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

. IIPUHAMATh MOTHBBI M apryMEHThl JpPYyrUX TpPH aHAJIU3€ pPE3yJbTaTOB
NEeSATENbHOCTH;

. MpU3HABaTh CBOE MPaBO U MPABO APYrUX Ha OIIUOKY.

IMPEAMETHBIE PE3VYJIbTATHI

B mpormecce m3yuenus kypca ¢uszuku 6a3oBoro ypoHs B 10 kiacce oOydarommiics
HAy4YUTCS:

1) moHuMare poib (U3UKA B IKOHOMHYECKOH, TEXHOJIOTHUYECKOM, HKOJOTHYECKOH,
COLIMANIBHOM M ATHYECKOM cdepax IesITENTbHOCTH 4YeJIOBEKa, pPOJib U MeCTO (U3HKU B
COBPEMEHHOM HAy4YHOM KapTHHE MHpa, 3HAYCHUE OIMCATENIbHOM, CUCTEMATHU3UPYIOLIEH,
OOBSICHUTECIIBHOW W TMPOTHOCTUYECKOW (YHKIUHA (HU3UYECKOM TEOpHH - MEXaHUKH,
MOJIEKYJISIPHOM (U3UKM W TEPMOJWHAMUKHU, poJib (U3MYECKOM Teopuun B (HOPMHUPOBAHUU
MpeICTaBiIeHU 0 GU3NYECKON KapTUHE MUPA;

2) pa3nuyarh yCIOBUS NPUMEHUMOCTH MoOJeNeH (U3NYECKUX Tl U MPOLIECCOB
(sBreHMit): MHEepUUaNIbHas cUcTeMa OTcuéra, abCOJIIOTHO TBEPIOE TENO, MaTepHalibHAs TOYKa,
PaBHOYCKOPEHHOE JIBIKEHHE, CBOOOJHOE TMaJeHue, aOCOJIOTHO ympyras nedopmanus,
abCoNIOTHO ympyroe M abCOJIIOTHO HEYNPYroe CTOJKHOBEHMsS, MOJETH Ta3a, XKUAKOCTU U
TBEPAOro (KPUCTAIIMYECKOTO) Teja, WICalbHBIM Tra3, TOUYEYHBIA 3apsid, OIJHOPOIHOE
ANIEKTPUYECKOE TOJIE;

3) pa3nuuaTh yciIOBHS (TpaHULIBI, 00JACTH) MPUMEHHUMOCTH (DU3MUYECKUX 3aKOHOB,
MOHUMATh BCceoOUINil XxapakTep (yHIaMEHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh HCIOJB30BaHUS
YaCTHBIX 3aKOHOB;

4) aQHAIM3UPOBATh U OOBICHATH MEXaHMUYECKHE MPOIECCHl M SBIEHUS, HCIOIB3YS
OCHOBHBIE TOJIOKEHHUS W 3aKOHBl MEXaHWKH (OTHOCHUTEIBHOCTh MEXaHWYECKOTO JIBHKEHUS,
(dbopMyInbl KHHEMATUKH PaBHOYCKOPEHHOTO JBWKEHUS, TpeoOpa3zoBaHus ["amunes amas cKopocTu
U TiepeMelleHus], 3aKoHbl HbI0TOHA, MPUHIMI OTHOCUTENbHOCTU ['anmuies, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBI COXPAaHEHUS UMIYIbCa M MEXaHUYECKOW SHEPTuu, CBSA3b PabOThI CHUIIBI C
W3MEHEHHEM MEXaHWYEeCKOW DHEPruu, YCIOBUS pPaBHOBECHS TBEPIOTO Teja), MPH OSTOM
WCIOJIb30BaTh MaTEMaTHUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIOBHS MPUMEHHUMOCTH
¢buznueckux 3aKOHOB: mMpeoOpasoBaHmii ['anmuies, BTOpOro W TpeThero 3aKoHOB HBIOTOHA,
3aKOHOB COXPaHEHUS UMITYJIbCa M MEXaHMYECKON YHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHHUS;



5) aHANM3UPOBAaTh W OOBSACHATH TEIUIOBBIE MPOIECCHl M SBICHHS, HCIOJIB3YS
OCHOBHBIE TTOJIOKEHUS] MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH U 3aKOHBI MOJIEKYIISIPHON (DU3UKU U
TEPMOJUHAMUKHU (CBS3b JABJIEHUS HJCAIBHOTO Tra3a CO CpPEJHEM KHHETUYECKOW 3Hepruei
TEIUIOBOTO JBM)KEHHUS M KOHLIEHTpAaLMEW €ro MOJIEKYJ, CBSI3b TEMIIEpaTypbl BEILECTBA CO
CpeIHEN KHHETHYECKON »HHEeprueil TEeIUIOBOro JBMXKEHUS €ro 4YacTHll, CBSI3b JIaBJICHUS
WJICaJIbHOTO ra3a ¢ KOHUEHTpALMEW MOJIEKYJ M €ro TemIlepaTypoil, ypaBHeHUe MeHnpeneena-
Knaneiipona, mnepBblii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS DSHEPrUM B TEIJIOBBIX
mpoueccax), MpUd O3TOM HCIHOJb30BaTh MAaT€MaTHYECKOE BBIPAKEHHE 3aKOHOB, YyKa3bIBaTh
YCIIOBUS IPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa-Kianepona;

6) AQHAIM3UPOBATh U OOBSCHATH D3JIEKTPUUECKUE SIBJICHUS, HUCIOJb3ysd OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXpPAHEHUS AJIEKTPUYECKOrO 3apsijia, 3aKOH
Kynona, mnoTeHIMaNbHOCTh  ANEKTPOCTATUYECKOTO  MOJIA, MPUHIUI  CYNEpPHO3ULUU
ANIEKTPUYECKHUX TOJIeH, MpU 3TOM yKa3bIBasi YCIOBUS NMPUMEHUMOCTH 3akoHa KynoHa, a Takxe
MPaKTUYECKU Ba)KHbIE COOTHOLIEHMS: 3akoHbl OMa Ui y4yacTka Lenu U JUIsl 3aMKHYTOMH
aneKTpudeckoi uemnu, 3akoH Jxoynsa-Jlenma, npasuna Kupxroda, 3akonel @apages ais
AJIEKTPOJIN3A);

7) ONMHCHIBaTh  (DUM3MUECKHWE TMPOLECCHl M SBJICHUS, HCIOJb3YsSd BEJIUYHHBIL:
NepeMeleHne, CKOpOCThb, YCKOPEHHUE, MUMIIYJIbC TeJda M CHCTEMbI Tell, CUJIa, MOMEHT CHUJIbI,
JaBJIeHUE, TOTEHIMANbHAs SHEprus, KMHETUYEeCKas SHEeprusi, MeXaHWueckas SHeprus, padora
CWJIbI, LIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, CHJIa TSDKECTH, Cujla YIpPYrocTH, CHJIa TpPEHus,
MOIITHOCTbh, DHEPTHS B3aUMOJACHCTBUSA Tea ¢ 3eMJIEH BONMHM3U €€ MOBEPXHOCTH, SHEPTHS yIIPYron
nedopmaluu MPYKUHBI, KOJMYECTBO TEIUIOTHI, a0COJIOTHAs TeMIeparypa Tena, paboTa B
TEPMOJIMHAMUKE, BHYTPEHHSS DHEPIHsl WIealbHOTO OJHOATOMHOIO rasa, paboTa HealbHOIro
ra3a, OTHOCUTENIbHAs BJIKHOCTb BO3AyXa, KOIPQHUIMEHT MOJE3HOTO NCHCTBUS HICATbHOTO
TEIUIOBOTO  JBUTATENS; DJIEKTPUYECKOe II0Jie, HAMNpsHKEHHOCTh AJIEKTPUYECKOTO  IOJIS,
HaNpsLKEHHOCTD MMOJISE TOUEYHOTO 3apsja WU 3apsHKEHHOTO 1Iapa B BaKyyMe U B JUAJICKTPHKE,
MOTEHIIMAT IEKTPOCTATHUECKOTO MOJIsl, Pa3HOCTh MOTEHIMANIOB, AIEKTPOABIDKYILAS CHUJIa, CUjla
TOKa, HANpsDKEHUE, MOUIHOCTh TOKa, JJEKTpHYeckas EMKOCTh IUIOCKOTO KOHJEHcaTopa,
CONPOTHUBIIEHWE Y4YacTKa LEeNU C I[OCJIEJOBATeNbHBIM U MapajyIeNIbHBIM  COCIMHEHUEM
PE3UCTOPOB, SHEPTHUA AIIEKTPUUECKOTO IM0JI KOHJEHCATOPA;

8) OOBSACHAT, OCOOEHHOCTH MPOTEKaHUS (PU3UUECKUX SBICHUN: MeXaHMYeCKoe
JBUKEHHE, TEIJIOBOE [IBIDKEHHE 4YaCTHIl BEIIEeCTBA, TEIUIOBOE paBHOBEcHE, OPOYHOBCKOE
nBukenue, nuddysus, ucrnapeHue, KUMeHHe W KOHACHCAIUs, IUIaBIICHUE U KpUCTAIIU3alus,
HAMpPAaBJICHHOCTh TEIJIONEpPEeaay, JIEKTPU3alus TeJl, SKBUIOTCHIUAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOIHUKA;

9) POBOAUTDH UCCIIEI0OBAHUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BETMUUHBI OT IPYroi
C HCIIOJIb30BaHUEM MPSAMBIX HU3MEPEHHI, MPU STOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCHPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE TpadUKOB C Y4ETOM
aOCOJIIOTHBIX MOTPELIHOCTEH N3MEPEHNUH, IeN1aTh BHIBOJIBI IO Pe3yibTaTaM MCCIIEOBAHNUS;

10)  npoBOAUTH KOCBEHHBbIE M3MEpEeHUs (U3UUECKHX BEIMYHMH, MPH 3TOM BBIOMPATH
ONTUMAJIbHBIA METOJ W3MEpEHHUs, OLEHHBAaTh AOCOJIIOTHBIE M OTHOCHTEIbHBIE MOTPEIIHOCTH
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHMUIA,

11)  npoBOAUTH OMBITHI MO MPOBEPKE NPEIIOKEHHON TUNOTE3bl: IUIAHHPOBATH
SKCIEPUMEHT, COOMpaTh OSKCIEPUMEHTAJIbHYI0 YCTaHOBKY, aHAJIM3UPOBATH IOJy4yeHHbIE
pe3yJbTaThl U JENIaTh BBIBOJ O CTATYCE MPEAI0KEHHON THIIOTESBI;

12)  coOmopath mpaBmia O€30MACHOTO Tpyda IMpH IMPOBEICHHM HCCICIOBaHHHA B



paMKax ydeOHOTO SKCHEpUMEHTa, NPAKTHKyMa M y4eOHO-HCCIIEOBATEIIbCKOM M IPOEKTHOM
JEATEIbHOCTH C MCIIOJIb30BAaHIEM U3MEPUTENILHBIX YCTPOUCTB U J1a00paToOpHOTO 000PYI0BAHNUS;

13)  pemath pacu€THbIC 33aYd C SIBHO 3aJaHHOW M HESIBHO 3aJaHHOW (hU3MUCCKOM
MOJIeIbIO: Ha OCHOBAHWHW aHAJHM3a YCIOBHUS OOOCHOBBIBaTH BBHIOOp (U3MYECKOWH MOJENH,
OTBEYAMOIIeH TpeOOBaHMAM 3aJayd, NPUMEHATH (OPMYIIBI, 3aKOHBL, 3aKOHOMEPHOCTH U
MOCTYJaThl (PU3UYECKUX TEOPUH NPU MCIOJB30BAaHMM MAaTEMaTUYECKUX METOJIOB PELICHUs
3aJ1a4, IPOBOJAUTH Pacu€Thl HA OCHOBAaHUU MMEIOIIMXCS TAaHHBIX, aHAJIU3UPOBATh PE3YIbTaThl U
KOPPEKTUPOBATh METO/IbI PELIEHUSI C YYETOM IOJIyYEHHBIX PE3Yy/IbTATOB;

14)  pemiath Ka4yeCTBEHHbIC 3aja4yd, TPEOYIOIIME NPUMEHCHUS 3HAHMW W3 pa3HbIX
pa3nenoB Kypca (M3MKH, a TakK€ HWHTErpaluy 3HaAHUM U3 JPYTUX MPEeIMETOB €CTECTBEHHO-
HAayyHOTO IMKJIa: BBICTPAUBaTh JIOTUYECKYIO LIEMIOYKY paCCYXJEHUH C HCIIOJIb30BaHUEM
M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN U (PU3NYECKUX SBICHUII;

15)  wucmosib30BaTh TEOPETHUESCKHE 3HAHUS Uil OOBSCHEHHS OCHOBHBIX MPHHIIUIIOB
paboThl H3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHYECKUX MTPOLIECCOB;

16) npUBOAWTH TMPUMEPHI BKIIAJa POCCUHCKHX U 3apyOCIKHBIX Y4YEHBIX-(QDU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

17)  aHanM3WpoBaTh W OLEHHUBATH MOCJEACTBUS OBITOBOM W MPOM3BOICTBEHHOU
JESITETFHOCTH YEJIOBEKA, CBS3aHHOW ¢ (DM3MYECKHMH MPOIECCAMHU, C TO3UIUN IKOJIOTHIECKOM
0€30MacCHOCTH, MPEACTaBICHUN O pPAalMOHAIBHOM MPUPOJOINONIb30BAHUM, a TaKXKe pPa3yMHOM
WCIIOJIb30BAHUN JOCTHKEHUM HAYKU M TEXHOJIOTUH [l TAJbHEUIIEro Pa3BUTHS YEJIOBEYECKOTO
o0111ecTBa;

18) mpuMeHATH pasiauyHble CHOCOOBI paboTel ¢ wuHMOpMaImeld (PHU3HMUECKOTO
COJIEp’)KaHUsl C HCIOJb30BAaHHEM COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTUH, MpPU 3TOM
UCIO0JIb30BAaTh COBpPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJOTHUM JIsl TOHMCKa, MepepadOTKu U
MpeabsSBICHUS y4eOHOW U HAyYHO-TIOMYJSIPHOM HH(pOpPMAIMKM, CTPYKTYpUPOBAaHUS U
UHTEpHpeTanuy UHGOPMALMK, TMOJYYeHHONM W3 pa3jiMYHbIX MCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOTy4aeMylo HMH(GOpPMALMI0O U OLEHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIIUXCS 3HAHUM, TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHMKA HH(popManuu;

19)  nposIBAATH OPraHU3alMOHHBIC W TI03HABATENILHBIC YMEHHS CaMOCTOSTEIBHOTO
MpUOOpeTeHUsT HOBBIX 3HAHUW B TMpoOLlECCEe  BBINOJHEHHS MPOEKTHBIX U y4eOHO-
HCCIIEIOBATENbCKUX padoT;

20)  paboraTh B IpyIINe ¢ UCIOTHEHHEM PA3IMYHBIX COIMATBHBIX POJICH, MITAHUPOBATH
paboTy TpyHmbl, palMOHAIBHO pACIpENesaTh ACATEIbHOCTh B HECTAaHAAPTHBIX CHUTYaIUAX,
OIICHUBATh BKJIAJ] KQXJI0TO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTpUBaeMOi IPOOIEMBI;

21)  [posBNIATH MOTHBAIMIO K Oyayiied mpodeccCHOHaIbHOW AEATSIBbHOCTH TI0
CMELUANBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIISL.

B npouecce u3yuenus kypca ¢pusznku yriayoiaeHHoro yposHs B 11 kiiacce oOydaronuiics
Hay4uTCs:

1) NOHUMAaTh POJb (U3UKH B SKOHOMUYECKOH, TEXHOJOIMUECKOM, COIMaTbHON U
TUYECKOU cdepax AEATENIbHOCTH YeJIOBEKa, pojib U MECTO (PU3MKH B COBPEMEHHOM HaydHOMH
KapTUHE MHpA, POJIb ACTPOHOMHUHU B NPAKTUYECKOM NEATEIHHOCTH YEJIOBEKAa W JajbHEHIIEM
HAay4yHO-TEXHUYECKOM  DPa3BUTHH, 3HAUEHUE  OMNMCATEIbHOM, CUCTEMAaTU3HPYIOLIEH,
OOBSICHUTENIbHOW M TMPOTHOCTHUYECKOM (YHKUMH (U3HYECKOH TEOpUu - DIEKTPOJUHAMMKH,
CMELUANbHON TEOPUH OTHOCHUTENBHOCTH, KBAaHTOBOW (M3UKH, pOJb (PU3HUECKOW Teopuu B
(bopMUpPOBaHUU TIPEJCTABICHUN O (U3MUECKON KapTHHE MHUPA, MECTO (PHU3MUECKOW KapTHUHBI



MUpa B 00IIEM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPECTABICHUN O IPUPO/IC;

2) pa3nuyath yCJIOBHS NPUMEHHUMOCTH MOJeNell (HU3MYECKUX Tel M IPOLECCOB
(sB1E€HMI): OJHOPOJHOE HIIEKTPUUYECKOE M OJHOPOJHOE MArHUTHOE II0JI, TapMOHUYECKHE
KoJeOaHus, MaTeMaTHYECKUH MAasTHUK, WACATbHBIA TPYKUHHBIA MasSTHUK, TapPMOHHYECKUE
BOJIHBI, UJI€AJIbHBIN KOJIe0aTeIbHbIN KOHTYp, TOHKas JIMH3a, MOJIEJIEH aToMa, aTOMHOTO sijipa U
KBAHTOBOM MOJICIIN CBETA;

3) pasnuyarh yciuoBUs (TpaHMIIBI, 00JIACTH) MPUMEHUMOCTH (DU3MYECKUX 3aKOHOB,
MIOHMMATh BCEOOINH XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPaHUYEHHOCTh MCIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

4) aQHAIM3UPOBATh M OOBACHATH AJIEKTPOMArHUTHBIE MIPOLECCHl U  SIBICHMUS,
UCIOJIb3YSl OCHOBHBIE IIOJIO)KEHUSI W 3aKOHbBI JJIEKTPOJMHAMUKM U CIELHUAJIbHOW TEopuu
OTHOCHUTENIbHOCTH (3aKOH COXpaHEHHs 3JIEKTPUUYECKOTo 3apsja, cuia Amiepa, cuwia JlopeHua,
3aKOH 3JIEKTPOMAarHUTHON MHIYKIMH, npaBuiio Jlenua, cBsa3p DJIC caMOMHIYKIMK B 3JIEMEHTE
ANIEKTPUYECKON IIEMH CO CKOPOCThIO M3MEHEHMsI CHIIBI TOKA, MOCTYJIAThl CHEIHAIbHON Teopuun
OTHOCUTENIbHOCTH DWHIITENHA);

5) AQHAIM3UPOBATh M OOBICHATH KBAHTOBBIE NPOLECCHl U SIBJICHMS, HCIOJIb3YS
MOJIOKEHUSI KBAaHTOBOM (M3uKH (ypaBHEeHUEe DHHIITEHHA s GoTo3ddexTa, nepBoiii U BTOPOit
noctynaTel  bopa, mNpWUHIMII COOTHONICHHWS HeompeaeneHHocTel [eiizenOepra, 3aKoHBI
COXpaHEHHUs 3apsIOBOTO M MacCOBOTO 4YHCEJN M SHEPruu B SACPHBIX pEaKIusAX, 3aKOH
PaIMOaKTUBHOTO pacraja);

6) OMHCHIBaTh (DU3MUECKHE TMPOLECCHl U  SBJICHUS, HCIOJb3ysSd BEJIUYHHBIL:
HanpsLKEHHOCTh  DJIEKTPUUECKOTO TMOJI, MOTEHIHUAN 3JIeKTPOCTAaTHYECKOIro IoJis, pPa3HOCTh
MOTEHIIMAJIOB, 3JEKTPOABIDKYILAs CUjla, MHIYKIUS MarHUTHOTO MOJIs, MarHUTHBIA MOTOK, CUja
Amnepa, UHIyKTUBHOCTb, JIEKTPOABIDKYIIAS CUJla CAMOWMHIYKIIMU, SHEPTUS MAarHUTHOTO MOJIs
MIPOBOJHHUKA C TOKOM, PENIATUBUCTCKUN UMITYJbC, TIOJHAS PHEPIHsl, SHEPrus MoKosi cBOOOAHOM
YaCTHUIIbI, SHEPTUs U UMIYJIbC (DOTOHA, MACCOBOE YMCIIO U 3apsij sA/1pa, SHEPTUs CBA3H SJIpa;

7) O0O0BACHATH 0COOEHHOCTH MPOTEKaHUs (PU3UUECKUX SIBICHUH: 3JEKTPOMarHUTHAs
WHIYKINSA, CAMOUHIYKIMS, pe30HaHC, UHTephEpeHLs BOJH, ITU(paKus, TUCTIEPCHUsi, MOTHOE
BHYTpEHHEe OoTpakeHue, (orodnekrpuueckuii 3hpdexT (hotorddekr), anbda- u GeTa-pacnasl
sanep, ramMmma-u3iydeHue sigep, (uU3NYecKue MPUHLHUIBI CIEKTPAIbHOTO aHalu3a U paboThl
naszepa;

8) OTIpEeNIATh HaMNpaBleHUE WHIYKIUA MArHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cwiibl Amrnepa u cuisl Jlopeniia;
9) CTpOUTh M300paKEeHUE, CO3aBAEMOE€ IUJIOCKMM 3€pKalioM, TOHKOW IMH30H, U

pPacCUYMTBIBATh €TI0 XapaKTePUCTHUKH;

10)  mpUMEHATH OCHOBOIIOJATalOIIME ACTPOHOMHYECCKHME IMMOHSTHSA, TEOPUH M 3aKOHBI
JUIs aHanu3a U OOBsACHEHUs (PU3MUECKUX MPOIECCOB, MPOUCXOANIMX B 3BE3NAX, B 3BE3IHBIX
CHUCTEMaX, B MEXKTaJaKTUYEeCKOW cpene; IBUKEHHS HEOSCHBIX TeN, OHBOJIOUUU 3BE3N U
Bcenennolii;

11)  nOpoBOoAMTH  WCCIEIOBAaHME  3aBUCHMOCTEH  (HU3MUYSCKMX  BEIUYHH  C
WCIOJIb30BAHMEM TPSIMBIX W3MEpPEHUH, MPH STOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHPOBATH
pe3yNnbTaThl TMOJYYEHHON 3aBUCHUMOCTH (DU3UYECKUX BEIUYHH B BUIE T'padUKOB ¢ Y4ETOM
aOCOTIOTHBIX MOTPEITHOCTEN H3MEPEHHUIA, AeTaTh BHIBOIBI IO Pe3yIbTaTaM UCCIEeIOBAHUS;

12)  npoBOAMTH KOCBEHHbIC M3MEPEHHS (DU3MUECKHX BEIWYHMH, MIPU STOM BHIOHUpPATH
OTNTUMATBHBIA METOJI W3MEpPEHUs, OlEHWBATh aOCOJIIOTHBIE M OTHOCHTEIbHBIC MOTPEIIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;



13)  OpoOBOAUTH OMBITHL MO MPOBEPKE MPEIOKECHHONW THUIOTE3bl: IUIAHUPOBAThH
OKCIEPUMEHT, COOHMpaTh OSKCICPUMEHTAJIbHYI0 YCTaHOBKY, aHAJIM3MPOBATH IOIy4YEHHBIC
pe3yJbTaThl U J€NIaTh BBIBOJL O CTATYyCE MPEAJI0KEHHON TUIIOTESBI;

14)  omnuCHIBaTH METOJIBI MOJIYYCHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;

15)  coOmogarh mpaBwia OE30MACHOTO TpyJda IMPU IPOBEACHHUU HCCICIOBAHHUIA B
paMKax ydeOHOTO SKCHEpUMEHTa, NPAKTUKyMa M Y4eOHO-HCCIICAOBATEIICKOM M IPOEKTHOM
JEATETBHOCTH C MCIIOJIb30BAaHHEM U3MEPUTEIILHBIX YCTPOUCTB M J1a00paTOpHOTO 000PYI0BAHHUS;

16)  pemate pacuéTHbIe 3a7aud C SIBHO 3aJaHHOW M HESIBHO 3aJaHHON (hHU3UUECKOM
MOJICIbIO: HAa OCHOBAaHMM AaHalM3a YCIIOBUS BBHIOMpAaTh (PU3MUECKHE MOJECTH, OTBEYAIOIINE
TpeOOBaHUAM 3a7ayd, HPUMEHSTh (OPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJAThI
¢bu3nyecKux TEOpUl NpH HCMOJIb30BAaHMM MAaTEMaTHYECKMX METOJOB pelIeHHs 3ajad,
MIPOBOJUTH pacu€Thl HA OCHOBAHMU HMEIOIIMXCS JIaHHBIX, AHAJIU3UPOBATh pE3yJabTaThl U
KOPPEKTUPOBATh METO/IbI PELIEHUSI C YIETOM IOJIyYEHHBIX PE3Yy/IbTATOB;

17)  pemiath Ka4yeCTBEHHbIC 3aja4yd, TPEOYIONINE NPUMEHCHUs 3HAHMW W3 pa3HbIX
pa3nenoB Kypca (M3MKH, a TaKK€ HWHTErpaluy 3HaHUM U3 OPYTUX MPEeIMETOB E€CTECTBEHHO-
HAayyHOTO IIMKJIa: BBICTPAUBATh JIOTUYECKYIO IIETIOYKY PACCYKJIEHUH C HCIOJIb30BAHUEM
M3YYE€HHBIX 3aKOHOB, 3aKOHOMEPHOCTEN U (PU3NYECKUX SBICHUII;

18)  wucmosib30BaTh TEOPETHUYECKHE 3HAHUS Ui OOBSCHEHHS OCHOBHBIX MPHHIIUIIOB
paboThl U3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHUECKUX MPOIIECCOB;

19)  npuBOAWTH MPUMEPHI BKIIAJa POCCHUICKUX U 3apyOCKHBIX YUEHBIX-(QU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE TMPOIIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

20)  aHamM3MpOBaTh W OICHUBATH TOCIEACTBHS OBITOBOW M IPOU3BOJACTBEHHOMN
NESITETHHOCTH YEJIOBEKa, CBA3aHHOW C (DM3MYECKHMU MPOIECCAMHU, C MO3UIMI SKOJOTUUECKON
0€30MMacHOCTH, MPEACTaBICHUI O PAalMOHAIBHOM MPUPOJOINONb30BAHUM, a TaKXKe pPa3yMHOM
WCII0JIb30BAHMU JIOCTH)KEHUN HAYKU M TEXHOJIOTMM Ui AajbHEHIIero pa3BUTHS Y€I0BEYECKOrO
00I1IeCTBA;

21)  OpUMEHSATH pPa3lUYHBIE CIIOCOOBI paboThl ¢ HHPOPMALHUCH (HUIUIECKOTO
COJIEp’KaHUsl C KCIOJb30BAaHHEM COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTUH, MpPU 3TOM
UCII0JIb30BAaTh COBpPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJOTUM IJIsl TOHMCKa, IepepadoTKu U
MpeabsSBICHUS y4eOHOW U  HAYYHO-TIOMYJSIPHOM HH(POpPMAIUMHM, CTPYKTYpUPOBAaHUS U
UHTEpIpeTanuy UHGOPMALUK, TMOJYYEHHOM U3 pPAa3IMYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOIy4aeMyl0 WH(GOPMALMIO U OLEHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIIUXCS 3HAHUM, TaK M Ha OCHOBE aHAJIW3a UCTOYHUKA HH(OpMaIH;

22)  OpOSBIATH OpPraHM3AIlMOHHBIC M IO3HABATEJIbHBIE YMECHHS CaMOCTOSTEILHOTO
NpHOOpeTeHUsT HOBBIX 3HAHUW B MpollecCe BBINOJHEHHS MPOEKTHBIX U y4eOHO-
HCCIIeI0BAaTENIbCKUX PadoT;

23)  paboTaTh B rpyIIie ¢ UCIOJHEHHEM Pa3IHYHbIX COLUATBHBIX POJICH, MITAHUPOBAThH
paboTy TpyHmbl, pPalMOHAIBHO paclpeleNiaTh AEATEIIbHOCTh B HECTAHAAPTHBIX CHUTYaLUsX,
OLIEHUBATh BKJIAJ KaXJ0TO M3 YUACTHUKOB I'PYIIIBI B PELICHUE pacCMaTpUBaeMOil MpooIeMbl;

24)  TpOSBIATH MOTHBALKMIO K Oyaymieidl npodeccCHOHANbHON EeSITeNbHOCTH IO
CMELUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC (170 yacoB)
Ne| HaummenoBanwue pa3zaenoB u TeM nporpammbl  |KonmdectBo| DnekrpoHHbIe (dpoBbIC)
/11 4acoB 00pazoBaTeNbHBIE PECYPCHI
Bcero

Pa3nen 1. HayuHblii MeTO/I MO3HAHUS PUPOIbI

1.1|HayuHslif MeTO/ MO3HAHUS TIPUPO/IBI 6 bubnuorexa [JOK
https://m.edsoo.ru/f16b68d7

Wroro mo pazueny 6

Pasjnen 2. Mexanuka

2.1 Kunematuka 10 bu6mmoreka [{OK
https://m.edsoo.ru/f16b68d7

2.2 |[Tlunamuka 10 bubnuoreka [JOK
https://m.edsoo.ru/f16b68d7

2.3|CraTuka TBEpIOTO Tea 5 bubnuorexa [JOK
https://m.edsoo.ru/f16b68d7

2.43aK0HBI COXPAHCHHS B MEXaHHKE 10 bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

Wroro mo pazueny 35

Pasznen 3. MoJiekyasipHasi pU3MKA ¥ TEPMOIMHAMMKA

3.1|OcHOBBI MONIEKYIISIPHOKMHETHIECKON TEOPUH 15 bubnuorexa [JOK
https://m.edsoo.ru/f16b68d7

3.2{Tepmoaunamuka. TemioBbie MalTMHBI 20 bu6moreka [IOK
https://m.edsoo.ru/f16b68d7

3.3|ArperatHeie  cocTostHMS BemiecTBa. da3oBbie 14 bu6moreka [IOK

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

Wroro mo pazaeny 49

Pa3znen 4. DiiekTpoauHaMuKa

4.1|2nexkTpruyeckoe moJie 24 bubnuorexa [[OK
https://m.edsoo.ru/f16b68d7

4.2|[ToCcTOSTHHBIN JEKTPUICCKUN TOK 24 bubnuoreka [[OK
https://m.edsoo.ru/f16b68d7

4.3|Toku B pa3mudHbBIX cpeax 6 bubnunoreka [JOK
https://m.edsoo.ru/f16b68d7

Wroro mo pazneny 54

Pa3nes 5. @u3nyecKkuii NPaKTUKYM

5.1 |®u3nueckuii TPaKTUKYyM 16 bubnuoreka [IOK
https://m.edsoo.ru/f16b68d7

Hroro no pasneny 16

PesepBHOE Bpems 10 bubnroreka [JOK
https://m.edsoo.ru/f16b68d7

OBILEE KOJIMYECTBO YACOB I1o 170

[IPOTPAMME
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11 KJIACC (170 yacoB)

Ne | HammenoBaHue pa3ienoB u TeM nporpammbl |KomndectBo| DnekrpoHHbIe (U(POBHIC)
/i 4acoB 00pa3zoBaTesbHbIE PECYPCHI
Bcero
Pa3nes 1. DuekTpoanHaMuKka
1.1 [MaruuTHOE I0JIE 14 bubmnoreka LIOK
https://m.edso0.ru/39859efl
1.2 [DnexkTpoMarHuTHasi HHAYKIUS 13 bubnuoreka [IOK
https://m.edso0.ru/39859efl
Wtoro mo pazaeny 27
Pasnen 2. KoseGanusi U BOJIHBI
2.1 MexaHH4YecKHe KOIeOaHHs 10 bu6mmoreka [IOK
https://m.edsoo0.ru/39859ef1
2.2 |DNeKTpOMarHUTHBIE KOJICOaHMs 15 bubnuoreka [JOK
https://m.edso0.ru/39859efl
2.3 |MexaHWYeCKHE U 3JICKTPOMATHUTHBIC BOJTHBI 10 bubnuoreka [JOK
https://m.edso0.ru/39859ef1l
2.4 |Ontuka 25 bu6moreka [IOK
https://m.edso0.ru/39859ef1l
Wroro mo pazueny 60

Pasnen 3. OcCHOBBI CieAIbHOM TEOPUH OTHOCHTEIbHOCTH
3.1 |Ocnosel CTO 5 bu6moreka [IOK
https://m.edsoo.ru/39859ef1
Wroro mo pazaeny 5
Pasznen 4. KpanroBasi pusuka
4.1 |[KopnycKyJIsspHO-BOJHOBOM JTyaau3M 15 bubnuoreka [JOK
https://m.edsoo0.ru/39859ef1
4.2 |dusuka atoma 5 bu6moreka [IOK
https://m.edsoo.ru/39859efl
4.3 |®dusnka aTOMHOTO SApa U AJIEMEHTaPHBIX 5 bubnuorexa [JOK
JACTHII https://m.edsoo0.ru/39859ef1
Wroro mo pazaeny 25
Paspnen 5. DiieMeHTBI ACTPOHOMMHU M aCTPOPU3UKH
5.1 |2neMeHThI aCTPOHOMHH U aCTPO(UUKH 12 bubmuoreka [JOK
https://m.edso0.ru/39859ef1
Wroro mo pazneny 12
Paznen 6. @Puznyeckuii NPaAaKTUKYM
6.1 |Dusnueckuil NpakKTUKYM 16 bubnuorexa LIOK
https://m.edso0.ru/39859ef1
Hroro no pasneny 16
Paznen 7. O0001maromee noBTOpeHue
7.1 |Cucremaru3anus u 0000IIEeHHE TPEIMETHOTO 15 bubnuorexa LIOK
COJIep’KaHUS U OTbITA JIEATEIBHOCTH, https://m.edso0.ru/39859¢ef1
MPUOOPETEHHOTO MPHU U3YYSHUH Kypca PU3UKH
10 — 11 xmaccoB
Hroro no pasneny 15
PesepBHOE Bpems 10 bubnmnorexa [JOK
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Ne | HammenoBaHue pa3ienoB u TeM nporpammbl |KomndectBo| DnekrpoHHbIe (U(pOBHIC)
/i 4acoB 00pa3zoBaTeNbHbIE PECYPCHI
Bceero
https://m.edso00.ru/39859¢ef1
OBIIEE KOJIMYECTBO YACOB I10 170

[IPOTPAMME



https://m.edsoo.ru/39859ef1

HNEPEYEHD (KOJIU®UKATOP) IPOBEPSIEMbBIX TPEBOBAHUI K
PE3YJIBTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIbHOM ITPOTPAMMBI
CPEJHEI'O OBLIEI'O OBPA30OBAHUSA U DJIEMEHTOB COAEPKAHMUS 11O
OU3UKE

JIJiss IpoBeIeHUsT €IUHOTO TOCYAapCTBEHHOTO 3k3ameHa no ¢msuke (mamee — EI'D mo
(U3HKe) MCIONB3YeTCs MepedeHb (Koau(uKaTop) MpPOBEpsSEMBbIX TPEOOBAHUN K pe3ylbTaTam
OCBOCHHMS OCHOBHOW 0Opa30BaTeNbHOW NPOTPaMMBI CpenHero oOmero o0pa3oBaHus U
AJIEMEHTOB COJIEPKAHUS.

IIposepsiembie Ha EI'D no ¢pusnke TpedboBanus K
pe3yJibTaTaM OCBOEHHsS1 OCHOBHOI 00pa3oBaTe/IbHOI
NMPOrpamMmMbl CpeHero o01ero o0pa3zoBaHus

Kon [IpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yIbTaTaM OCBOCHUS
MIPOBEPSIEMOTO OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI CPETHET0 00IIero 0Opa3oBaHMs
TpeboBaHUs

1 CdopmupoBaHHOCTh YMEHUHN pacrio3HaBaTh (PU3HUECKUE SIBICHUS
(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE M3YyUEHHBIX 3aKOHOB

2 Bnagenue ocHoBomosiararoimuMu (GU3MYEeCKUMU MOHITUAMH U
BEJIMYMHAMH, XapaKTePU3yIOIUMHU (U3NYECKUE TPOIECCH

3 CdopMHUpOBaHHOCTH YMEHHI PUMEHSTH 3aKOHBI KJTACCUYECKON

MEXaHUKH, MOJEKYIIPHON (PU3UKH U TEPMOJUHAMUKH, SIEKTPOJUHAMUKH,
KBaHTOBOW (YM3WKH JIJIsl aHAIN3a U OOBSICHEHUS SIBICHHI MUKPOMUPA,
MaKpOMHpa U MEraMupa, pa3indyaTh yCJI0BU (TpaHHUIIBI, 00JIACTH)
MPUMEHUMOCTH (PH3HUYECKHUX 3aKOHOB, TIOHMMATh BCEOOIINI XapaKTep
(yHJAMEHTAJIbHBIX 3aKOHOB ¥ OTPAHUYCHHOCTh MCIIOJIb30BaHUS YaCTHBIX
3aKOHOB; aHAIM3UPOBATH (PU3MUECKUE MPOIIECCHI, UCTIOJIB3YSI OCHOBHBIC
TIOJIOYKEHHSI, 3aKOHBI 1 3aKOHOMEPHOCTH

4 ChopMUPOBaHHOCTh YMEHUS pa3iINyaTh YCIOBHS IPUMEHUMOCTH MOIeel
(bU3UYECKUX TEJ U MTPOIIECCOB (SIBJICHU )
5 ChopMUPOBaHHOCTh YMEHUS pelIaTh PacYETHBIC 3a/1a4H C SIBHO 33JJaHHOM

Y HESBHO 3a/IaHHON (PM3UYECKOI MOJIeNbI0: Ha OCHOBAHUU aHaIM3a
yCJIOBHS BEIOMpPATh GU3NUECKUE MOJEIH, OTBEYAroIue TpeOOBaHUAM
3aJauu, IPUMEHATh (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTHU U MOCTYJIaThI
(bu3nYecKux TeOpuil P UCIOIB30BAHUU MATEMATUYECKUX METOJI0B
peleHus 3a/1a4, MPOBOAUTE PACYEThl HA OCHOBAHUM MUMEIOLIUXCS TaHHBIX,
aHAJIM3UPOBATh PE3YyNIbTaThl U KOPPEKTUPOBATH METO/IbI PELICHUS C
y4€TOM HOJIYYEHHBIX PE3yIbTaTOB

6 Pemartes kauecTBeHHbBIC 3aJa4u, Tpe6y}oume IMPUMCHCHUA 3HAHUU U3
Pa3HbIX pa3aciIOB HIKOJIBHOI'O KypcCa (1)I/ISI/IKI/I, d TAK)XKC MHTCI'pallin 3HAHUU
N3 ApYrux npeaMeToOB €CTECCTBCHHOHAYYHOTO ITUKJIA: BBICTPAWBATH
JIOTUYCCKYIO LICIIOYKY paCCY)KI[eHI/Iﬁ C 0H0pOI>'I Ha U3YYCHHBIC 3aKOHEI,
3dKOHOMCPHOCTHU U (1)H3I/I‘ICCKI/IC SABJICHUA

7 BrnaneHnne oCHOBHBIMH METOAaMH HAay4YHOT'O IMO3HAHUA, UCIIOJIb3YEMBIMU B
(I)I/ISI/IKGZ MMPOBOAUTD NMPAMBIC U KOCBCHHLIC U3MCPCHU (1)H31/II‘ICCKI/IX
BCJINYHH, BLI6I/Ipa$[ ONTHMAJIBHBIM CIIOCO0 HU3MCPCHUA U UCTIOJIb3YsL
MN3BCCTHBIC MCTOAbI OLICHKH IIOTI pCMHOCTCﬁ I/I3MepeHI/II71, IIpOBOOUTD
HCCIIEJOBAHHUE 3aBUCUMOCTEH (I)I/ISI/I‘-ICCKI/IX BCJIIMYHH C UCIIOJIb30BaAHUEM
MIPsAMBIX H3MepeHHI>i, OOBSICHATh MOJIYYCHHBIC PE3YJIbTAThI, UCIIOJIb3YH
(I)I/I3I/I‘-IGCKI/IC TCOpPHUH, 3aKOHBI U IIOHATHS, U 1CJIaTh BBIBOABI; CO6J'IIOI[3.TB
IpaBuJia 0€30I1acHOTO Tpylda Ipu NpoBCACHHUNU HCCIEIOBaHUI B paMKax




y4e0HOT0 3KCIIEPUMEHTA U Yu4eOHO-UCCIIEIOBATEILCKON IS TEIBHOCTH C
HCTOJIb30BaHNEM IU(POBBIX U3MEPUTEIBHBIX YCTPOUCTB U J1a00PATOPHOTO
000pyIOBaHUS

ChopMUpOBaHHOCTh YMEHUH aHATU3UPOBATH U OLICHUBATH TIOCIIECTBHS
OBITOBOW M IPOM3BOJICTBEHHOM AEATEIbHOCTU YEJIOBEKA, CBSI3aHHOM C
(DU3HYECKUMU TTPOIIECCaMHU, C TIO3UIIMI SKOJIOTHYECKON 0€30IMacCHOCTH;
IPEJICTaBICHUN O PallMOHAILHOM IIPUPO/IOIIOIB30BaHUH, a TAKKE
Pa3yMHOM HCIMOJIb30BAHUU JOCTHKEHUN HAYKH U TEXHOJIOTUH ISt
JTAJIbHENIIIET0 pa3BUTHSI YEJIOBEYECKOT0 0011eCTBa

Omnagenne pa3mUIHBIMU CIOCO0aMH PabOThI ¢ HHDOpPMAIUEH
(U3NIECKOTO COZEPIKaHUS C UCTIOIH30BAHUEM COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;, Pa3BUTHE YMEHHI KPUTHYECKOTO aHAITN3a
Y OLIEHKH JIOCTOBEPHOCTH TOJTydaeMOoi HH(OpMaIiu

10

CpopMHUPOBAHHOCTH YMEHHI MPUMEHSITH OCHOBOIIOIATr al0IINE
ACTPOHOMUYECKUE TOHATHS, TEOPUH U 3aKOHBI JIJIsl aHAIM3a U O0BSICHEHUS
(bMBUYECKUX MPOIECCOB, TPOUCXOAIINX Ha 3BE3/IaX, B 3BE3/IHBIX
CHUCTEMaXx, B MEXTAJIAKTHUECKOU cpefie; IBUKEHUSI HEOECHBIX Tel,
SBOJIIONNH 3BE3 U BeenenHon

IlepeyeHb 3J1IEMEHTOB COAEPKAHMNS,
nposepsieMbix Ha EI'D no ¢pusuke

Kon
paznena/
TEMBI

Kon
SIIEMEHTA

[IpoBepsieMbIii 37IEMEHT COJEpPKAHUS

1

MEXAHHUKA

1.1

KMHEMATHKA

111

Mexannueckoe amkeHre. OTHOCUTEIBHOCTE MEXAaHUUECKOTO JIBUKEHUSL.
Cucrema otcuyera

1.1.2

MartepuanbHas TOUKa. TPacKTOPHS
Ee panuyc-BekTop:

F(O=(x(), e, (1)

TpaeKTopus,
nepeMenieHue:

<y

AF=r(ty)-r(t))=rn—-n =

=(Ax,Ap,Az),

yTh.
CrnoxeHue nepeMeIeHnii:

AR = AF, + A7,

1.1.3

CKOpOCTL MaTepHaHLHOﬁ TOYKH:




Ar

V=—o :';r':(.u_rruwuz)
Atlp 50
A . ,
L, = At =X, anayjoruuno Uy, =Y, v, =7,
At—0

L. U =0, +0
Cunoxenue ckopocrei: U1~ Y270

Beluucnenue nepeMenieHus M IIyTH  MaTEPUAJIBHOM TOYKM  IIPU

MPSIMOJIMHENHOM JIBM)KEHHUHU BJIOJIb OCH X 110 TpapUKy 3aBUCUMOCTH Vy (t)

1.14 _ AD o
a=— :Ur:{“w”wm]’
. At ’
YckopeHnne MarepuanbHOU TOUKHU: At—0
Av, - - .
x = At |, :(Ux)t, aHAJIOTUYHO 4, Z(Uy )t, a, =(UZ )t.
N

1.15 |PaBHOMepHOE NPSIMOIHHENHOE IBUKEHUE!

X(t) = X, +U,,t

v, (t) = vy, =const
1.1.6 |PaBHOyCKOpEeHHOE MPSIMOJUHEHHOE IBHKCHHE:

at’
X(t) =Xy + Uyt + =
2
v, (t)=vy, +a,t
a, = const
2 2
Uy —U = 2ax (XZ _Xl)
v, +0,

TIpy ABMKEHNHU B OJJHOM HAIPABICHUH MyTh © = > -1

1.1.7 CBoOoaHoe maseHue. Y CKOpeHue cBoOOHOTO

najeHus. JIBwkeHue Tena, OpOIIEHHOTO IO
yriioM O K TOpU30HTY:

X(t) =X, +Ugt = X, + 0, COS -t
2 2 Mo o

t
y(t)= y0+z)0yt+gyT= y0+uosina-t—%

=y

0 Xo
(1) = Uy, =0, COS QL

v
v, (t)=0,, +9,t =0, sina—gt




9,=0
g, =—g =const
1.1.8 KpuBonuueiiHoe naBwxeHue. J[BUKeHHWE MaTepUaIbHOM TOYKH IO
OKPY>XHOCTH.
VrioBas W JMHEHHas CKOpocTh Touku: U=0R. TIpu pasHOMEpHOM
2n
JBIDKEHUH TOYKU 10 OKPYKHOCTH ® = ? =2mnv,
UZ
2
I{eHTpOCTPEMUTENILHOE  YCKOPEHHE TOYKHM: @, =E=OJ R. Tlomnoe
YCKOpPEHHE MaTepUAIbHON TOYKHU
1.1.9 Teepnoe Tteno. [loctynarenbHOE M BpallaTeIbHOE ABUKEHHE TBEPIOTO
Tena
1.2 JVUHAMUKA
1.2.1 WNuepunanehbie cucremsl otcuera. Ilepseiii 3akoH Herorona. IIpuHnmn
OTHOCUTENBbHOCTH ["anumnes
1.2.2 m
Macca Tena. [notHOCTB BemecTBa: P = Vi
1.2.3 - F —F+F +
Cuna. [IpuHIMI CYNEPIIO3ULUN CHIL: Fpyponeiiers ) > T
1.2.4 | Bropoii 3akoH HeroToHa: mist matepuanbHoi Touku B ICO
F=ma; Ap=FAt npu F = const
% -
1.2.5 Tperuit 3akoH HploTOHA 11 MaTepHUaTbHBIX - -
= = By F,
TOYCK: F12 = -F21
1.2.6 3aKOH BCEMHUPHOIO TATOTEHUS: CUJIbl NPUTSHKEHUS MEXKIY TOYEUHBIMU
F-cT
Maccamu pasHel - =5 —pp .
Cuna tsxkectu. LleHTp TsbkecTw Tena. 3aBUCHMOCTH CHJIbI TSKECTH OT
BBICOTHI h HaJl TOBEPXHOCTHIO IUTAHETHI paanycoM Ro:
mg = GMm
TS N2
(Ry+h)
1.2.7 |Cwuna ynpyroctu. 3akon I'yka: Fx = -kx
1.2.8 |Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus: CKOJIbXKEHUS: FTp =uN |
Cuna TpeHus nokos: Fp SuN




Kosdduunent rperns

1.2.9 |
Hasnenue: P = S
1.3 CTATHUKA
1.31 MOMEHT CUJIbI OTHOCHTEIBHO OCH BPAIlCHUSA:
|M| =Fl rge 1 - miewo cwmer F
OTHOCHTEIIHO OCH, MPOXOISIICH yepe3 TOUuKy -
O nepneHIuKYyISIPHO PUCYHKY F
1.3.2 |Uentp w™acc Ttenma. LleHTp Macc cHCTEMBI MaTEpHAIBHBIX TOYEK:
- mlﬁ+m27’2 +...
Him. :T .
Mtmyt B onnopoanoM mnoje Tsokectu (G =CONSt) nentp
Macc Tejla COBIAAET C €ro IECHTPOM TsDKECTH
1.3.3 {M1+M2 +..=0
VYcnosus paBHoBecus TBepaoro tena B MCO: Fi+h+..=0
1.3.4 |3axon [Tackans
1.35 JlaBJIeHHe B KUIKOCTH, mokosimeiicst B ICO: P = P, +pgh
1.3.6 Fo —_p
3akoH Apxumesa: Apx BBITCCH
ecsu Teno U KuIKocTh nmokosATcs B ICO, 10 Fapx = PYVasrreen
YcnoBue miaBaHus Te
1.4  |3AKOHbI COXPAHEHNS B MEXAHUKE

141 NmMmyibe MaTepuanbHoii Touku: £ =MV
1.4.2 D=0+ Dn +...
NmMiynsc cucTeMBbl Te: P=pPTr
1.4.3 3aKOH U3MEHEHUS U COXPAaHEHUS UMITYJIbCa!
B I/ICO Aﬁ :A(ﬁl +152 +"'):FiBHeLLIHAr +F23HeumAr+'“ :
B UICO AﬁzA(ﬁl +152 +)=0 , €CIIU FIBHemH +FZBH6H.[H+'" =0
PeakTuBHOE OBIDKEHIE
144 -~

PaGora cunbl Ha MaoM NEepeMCIICHUHN F

A=|F||a7]-cos o= F, -Ax ‘(




1.45

MouHoCTE CHIIBL:

ecau 3a Bpemsi At pabGora CHIIBI H3MEHSIETCS o F
Ha AA, TO MOIITHOCTH CHJIBI -
(Y]
AA
P=— =F-v-cosa
At At—0
146 muz p2
Kunerndeckast sHeprusi MarepuainbHoit Touku: E = =—.
2 2m
3aK0OH W3MEHEHHS KHUHETHUYECKOW DJHEPruu CHUCTEMBbl MaTepUaAIbHBIX
touek: B UICO AE,,, =A +A, +...
1.4.7 [TorenumanpHast 3HEPTHS:
JJIA ITIOTCHIIMAJIBHBIX CUJI A12 = Elnmeuu - E2n0TeHu = _AEHOTCHLI .
[TorenumanbHass >HEPrusi MATEPUAIBHOM TOYKM B OJIHOPOJHOM TOJIE
TSOKECTH: Enoreny = Mgh.
[TorenumansHas sHEpPTUS YIPYTro 1e(OopMUPOBAHHOTO Tea:
E = _kxz
TOTEHI 2
1.4.8 |3akoH U3MEHEHHS M COXPAHECHUS] MEXaHUUECKOU YHEPTUU:

EMCX = EKI/IH + EHOTGHLI)

B 1CO AEMCX = ABcex HETIOTEHII. CUJT

B 1CO AEmcx =0 , €CITM Agcex nenorenty. cin = 0

1.5

MEXAHUYECKHUE KOJIELAHWA 1 BOJIHBI

15.1

'apmonnueckue konebaHus MaTepuUaIbHOW TOUYKUA. AMIUMTYyHa U ¢aza
kosebanuii. Kunematnueckoe onucaHue:

x(t) = Asin(ot+g,),
Ux (t): th,

a, (t)=(y, )t =-0’X(t)=a,+0°X=0 rje X - CMCIIEHNE U3 TIOIOKEHHUs
paBHOBECHS.

JIMHaAMUY€eCKOE OIMMCaHUE:
2
may = -kx, rae K =mo” . D1o 3HaunT, yro Fx = -kx.

3HCpTCTI/I‘-ICCKOC OIIMCaHHC (3aKOH COXpaHCHUA MeXaHHM4IeCKOM 3Hepr1/11/1):

mo®  kx®  mu?,  kA?
+—= = — = const
2 2 2 2




CBs3p  aMIUIMTYIBl KOJICOAHUH CMEIIEHUS MaTepUabHOW TOYKH C
aMIUTUTYAaMHU KOJIEOaHUH ee CKOPOCTU U YCKOPEHHUS:

_ _ 2
Umax _(DA, amax =o°A

1.5.2 . 2n 1
Ilepron u yacToTa Konebauuii: | =—=—,
©o Vv
[leprox Manbix cBOOOAHBIX KOJeOaHW MaTEeMaTHYECKOTO MAasTHHKA:
I
T=2n |— .
g
. m
[Mepuos cBOOOAHBIX KOJIEOAHMIA IPY)KUHHOTO MasiTHUKA: | = 27 M
1.5.3 | Bremyxnennsie konebanus. Pesonanc. PesonancHas kpuBast
1.5.4 |Ilonepeunsie U TpoAOIbHBIE BOIHBI. CKOPOCTH PACIIPOCTPAHEHUS U JTHHA
v
BonmHEl: A =0T =—,
A%
WnuTtepdepentus u nudpaxius BoJH
1.5.5 |3Byk. CkopoCTh 3ByKa

2 MOJIEKVYJISIPHASA ®U3UKA. TEPMOJIMHAMUKA
2.1 MOJIEKVJISIPHAS ®PU3UKA
2.1.1 Mogenu cTpoeHus Ta30B, JKHAKOCTEWM U TBepAblx Ten. Ilycth

TEPMOJUHAMHNYECCKasd CUCTEMA (TCJ'IO) cocTout u3 N OJJMHAKOBBIX MOJICKYIIL.

N m
Torna KoJIM4ecTBO BelecTBa ¥ = N, -,

A M
rae Na - uncino ABoragpo, m - macca cucTeMmsl (tena), M - monspHas
Macca BellleCTBa

2.1.2 TemoBoe BMXEHNE AaTOMOB M MOJIEKYII BEIIECTBA

2.1.3 BsaumonelicTBre yacTull BelecTsa

2.1.4 | Juddysus. bpoyHOBCKOE IBUKEHHE

2.15 Monensb naeansHoro raza 8 MKT

2.1.6 CBsi3b  MEXIy [JaBI€HHEM U CpeJHe KHUHETUYEeCKOW DJHepruei

MIOCTYNATEeILHOTO TEIJIOBOTO JIBMKEHUS MOJIEKYT HJACATBHOTO Ta3a
(ocnoBHOe ypaBHeHue MKT):

1 = 2 (mp*) 2 — .
p=-mho” =—-n- 5 |7 gn-gmm , TJIe Mp - Macca OJHOW MOJICKYJIbI,

- KOHOCHTpPAus MOJICKYJI




2.1.7

AbcomoTtHas Temrneparypa: T =t°+273 K

2.18

Ces13p  Temmeparypsl Tra3a CcO CpelHEHd KHHETHMYECKOM JHeprueu
IIOCTYIIATEIbHOTO TEIUIOBOIO JIBUKEHHS €TI0 MOJIEKYIL:

- 2
Eroer = mOU = E kT
2 2

2.19

VYpaBuenue p = nkT

2.1.10

Mogens uaeaIbHOIO Ta3a B TCPMOJINHAMUKE:

{ypaBHCHI/Ie MenneneeBa — Kitaneiipona

BeIpaxxeHue 111 BHyTpEHHEN YJHEPTUU

VYpasuenune Menzeneena - Knanelipona (mpuMeHumsbie GOpMBI 3aITUCH ):

pV = RT = RT = NKT _ AL
M m

Belpaxkenue 1 BHYTPEHHEH SHEPrMM OJHOATOMHOTO HJICAIBHOTO rasa
(mpuMeHuMbIe HOPMBI 3aITUCH):

U=3wRT=3nr =3MRr v 123 pv
2 2 2

2p

2111

3akoH JlanbTOHA [171s1 TABJICHUSI CMECH Pa3pEKEHHBIX Ia30B:

pP=pi+pz+..

2.1.12

I/Isonpoueccm B Pa3pCKEHHOM ras€ € roCTOAHHBIM YKUCJIOM MOJIEKYJI N (C
ITOCTOSITHHBIM KOJIMYECTBOM BCIICCTBA v ):

uzorepma (T = const): pV = const,

uzoxopa (V = const): TB = const

Y
u3obapa (p = const): T = const

I'paduueckoe mnpenacraBiaeHue wuzomnporeccoB Ha pV-, pT- u VT-
JuarpaMmax.

O0BbeqMHEHHBIN T'a30BbIA 3aKOH:

ﬂ = const
T

JIJIsI TIOCTOSIHHOT'O KOJIMYECTBA BellecTBa vV

2.1.13

Hacepimiennple M HEHACBHIIIGHHBIS napsl. KauecTBeHHass 3aBHCHMOCTH
INIOTHOCTH W JAaBJICHHUSA HACBIIICHHOI'O IIapa OT TEMICPATYpPbl, HUX
HE3aBUCUMOCTh OT 00beMa HACBIMICHHOTO ITapa




2.1.14 |BnaxHOCTb BO3TyXa.
OTHOCUTENBHAS BIAXKHOCTh: @ = P (T) = Do (T)
Pracuninaps (T) Prc e (T)
2.1.15 |M3meHeHme  arperaTHBIX COCTOSHMI  BEIIECTBA:  HCHApeHHe |
KOHJICHCAIIUS, KUTICHUE KUIKOCTH
2.1.16 |M3meHeHme  arperatHbIXx COCTOSHMH  BEIIECTBA:  IUIABJICHUE U
KPUCTAITH3AIUS
2.1.17 |TIpeoOpazoBaHue SHEPTUU B (a30BbIX MEPEX01ax
2.2 | TEPMOJAMHAMMUMKA
2.2.1 |TemnoBoe paBHOBECHE M TeMITepaTypa
2.2.2 | BHyTpeHHSS SHEpTHUs
2.2.3 |Temnomepemnada Kkak crmoco0 W3MEHEHHS BHYTPECHHEH »JHeprum 0e3
coBepIeHHs padoThl. KOHBEKIIHS, TETUIOTIPOBOTHOCTD, H3TydeHUE
2.2.4 | Komu4ecTBO TEIUIOTHI.
V nenbHas TEMIOEMKOCTD BemmecTsa ¢: Q@ = CMAT
2.2.5 | YnenpHas Ternora nmapoodpazoBanus L: Q = Lm.
VnenbHas TemioTa miasienus A: Q =Am,
VY aenpHas TemioTa cropaHus Toriausa q: Q = qm
226  |DnemenrtapHas paGota B TepmomuHammke: A= PAV | Bpruncnenue
paboTsl 1o rpaduKy mpoiiecca Ha pV-auarpamme
2.2.7 |IlepBblii 3aKOH TEPMOJUHAMUKH:
Q, =AU, +A, = (Uz _U1)+ A,.
Anna0bara:
Q,=0=A,=U,-U,=-AU,
2.2.8  |Btopoii 3ak0oH TepMoanHaMHUKH. HeoOpaTuMble porecchl
2.2.9 [Ipunuuns! geiictBus tenaossix MamuH. KIT/I:
= Au _ Qu Rl _ _[Qu
Quarp Quarp Quarp
2.2.10 |MakcumansHoe 3Hauenue KIIJ. Hukn KapHo:




-T
_ __ Harp xon
max N = N,puo = T =1- _I_X"“
Harp Harp
2.2.11 | VYpaBHenwue TemioBoro 6amanca: Q1+ Q2+ Qz+...=0
3 DJIEKTPOAMHAMUKA
3.1 |DJIEKTPUYECKOE I1OJIE
3.1.1 |Dnekrpuzanms Tel1 U €€ MPOSBICHUSA. DJIEKTPUUSCKHUH 3apsn. /[[Ba Buma
3apsiia.  DJEMEHTapHBIM DIEKTPUUYECKUNM 3apsii. 3aKOH COXPaHECHHS
AIIEKTPUYECKOTO 3apsiia
3.1.2 |BzaumogeiicTBue 3apsanoB. Toueunblie 3apsiabl. 3akoH Kynona:
B OJIHOPOJTHOM BEIIECTBE C AUIIIEKTPHUECKON TPOHHUIIAEMOCTBIO €
B A B S A A
F=k = —
er 4nee, r
3.1.3 | Dnekrpuueckoe noje. Ero neiicTBre Ha 2IEKTPHUECKUE 3apsiabl
3.1.4 . F
R —
HanpsikeHHOCTh 3JIEKTPUYECKOTO TOJIS: Trpodmii
E, =k
[Tosie Toueuynoro 3apsiga: &, = r_z'
omHOpOHOE Tonte: £ = const.
KapTunbl nTuHUNA HanpsHKEHHOCTH ATUX TOJICH
3.1.5 |IloTeHUMAIbHOCTH IEKTPOCTATHUECKOTO MOJIS.
Pa3HocTh NOTEHIIMANIOB U HANPSXKEHUE:
A, = q((Pl_(Pz)z —qAe=qU
[ToTennmanpHas 3HEpPrus 3apsaaa B SJIEKTPOCTATHIECKOM MOJIE:
W=q¢,
A=-AW
W
[ToTenmman anexkTpocraTudeckoro moys: ¢ = —
CBsI3b HaNPsHKEHHOCTH TOJISL U PA3HOCTU MOTEHLUAIOB JUIsl OJTHOPOTHOTO
anekTpocTtarndeckoro noist: U = Ed
3.1.6  |IIpuHUMI CYyNEpIO3UIIH HIEKTPUYECKUX TOJCH:
E:El +E2 +... , (P — (P1+(P2 +...




3.1.7

IIpoBOHUKY B 3IEKTPOCTATUYECKOM I10JIE. Y CIIOBHE PABHOBECUS 3apsAJI0B:

r
BHYTPU  IIPOBOJHHUKA E=0, BHYIpM M Ha  IIOBEPXHOCTHU

npoBoaHuKa ¢ = const

3.1.8 |[ludnekTpuku B IJCKTPOCTATHYECKOM  moyie.  Jludnekrpudeckast
IIPOHMIIAEMOCTH BEIIECTBA €
3.1.9 q
KonzeHcaTop. DneKTpoeMKocTh KoHaencatopa: C = TE
€€,S
DIeKTPOEMKOCTb IIIOCKOro KoHaeHcaTopa: C = 4 eC,
3.1.10 |ITapamrenpHOE COeMHEHHE KOHICHCATOPOB:
=01+ Q2+..., U =Ux=.., Cnapann =C1+Co+ ...
[TocnenoBarensHOE COeTMHEHNE KOHACHCATOPOB:
1 1 N 1 N
U=Ui+U+...,1=02=..., =S A e
q q Cnocn c:I C2
DHeprus 3apsHKeHHOTo KoHaeHcaropa: W, = —= =—
2 2 2C
3.2 |3AKOHBI [IOCTOAHHOI'O TOKA
3.2.1 AQ
Cuma Toka: | =— . ITocrosHHsI TOK: | = const
At At—0
Jns mocrosHHOrO TOKA q = It
3.2.2 | YcnoBus CyliecTBOBaHUS IEKTPUIECKOTO TOKA.
Hanpsoxenune U u DJIC E
3.2.3
3akoH OMa Ui y4acTKa LeMu: I = E
3.2.4  |DnekTpuyeckoe  COMPOTHUBIICHUE. 3aBUCHUMOCTh  COIPOTHUBIICHUS
OJIHOPOJHOTO TMPOBOJAHHMKA OT €ro JUIMHBI M CEYeHHUs. YJAEIbHOe
I
CONpOTHBIIEHHE BelecTBa. R = Pg
3.2.5 &TOPOHHHX cun
Ucrounnku Toka. DJIC ncrounmnka Toka: E = T
BuyTpennee conpoTuBiieHuE UICTOYHHUKA TOKA
3.2.6

3akoH OMma Juid TNOJIHOM (3aMKHYTOM) 3JIEKTpUYECKOU E.r
3

E=IR+I . T X
OCIU: & = T, OTKyJa Rar




3.2.7  |llapamnenbHO€ COCAMHEHHUE TPOBOIHUKOB!
1 1
I=l1+l+...,U=U=.., R __+R_+"'.
Iapani 1 2
[TocnenoBarenbHOE COEAMHEHHE TPOBOTHUKOB!
U=Ui+UWU+..,l1=l=..,Rici=R1+ Ra2 + ...
3.2.8 | Pabota snekrpuueckoro Toka: A = [Ut.
3akon Jlxoyns - Jleana: Q = I°Rt.
U 2
2
Ha pesucrope R: Q=A=1"Rt=1Ut = Ft
3.2.9 AA
MOIIHOCTD 3JIEKTPUYECKOTO TOKA: P=—o =1U
At At—0
U 2
2
TeroBast MOIITHOCTB, BbIieNsieMas Ha pesuctope: P =1°R = R U .
P — AACT CHJI — EI
MonIHOCTs HCTOYHMKA TOKA: e =,
At At—0
3.2.10 |CBoOomHBIE HOCHUTETW DJIEKTPUUYECKUX 3apsAJ0B B  IIPOBOJHHUKAX.
MexaHu3Mbl IPOBOJMMOCTH TBEPJIBIX METAJIJIOB, PACTBOPOB U PACIIJIABOB
3JIEKTPOJUTOB, Tra3oB. [lomynpoBoauuku. [10ayrpoOBOAHMKOBBINA U0
3.3 |MAI'HUTHOE IIOJIE
3.3.1 MexaHndeckoe B3aMMOJICMCTBUE MarHUTOB. MarnutHoe mose. Bektop
MarHUTHOM  wHAYKUuU.  [lpuHIMI ~ Cymeprno3WuuMd  MarHUTHBIX
nomeii: B=Bi+B,+...
JIuHUM WHAYKOUHA MarHuTHOro mojs. KapTuHa §WUHUN WHIYKIUU
MAarHUTHOTO TOJS TOJOCOBOTO M  IMOAKOBOOOPA3HOTO TMOCTOSIHHBIX
MarHuToB
3.3.2 |OmbIT Dpcrena. MaruuTHoe 1oJjie MpoBOJHUKA ¢ TokoM. KapTuHa nunuit
UHAYKIMA MarHUTHOTO TIOJI JUIMHHOTO TMPSMOTO TMPOBOJHUKA H
3aMKHYTOTO KOJIbIIEBOTO MTPOBOIHUKA, KATYIIKH C TOKOM
3.3.3 |Cuua AMnepa, ee HalpaBJieHHE U BEJINYMHA!
Fa = IBl sina rpe O - yrom mexmy HampapieHueM NPOBOJHMKA H
BekTOopoM B
3.34 Fron =|g|vBsin o
Cuna JlopeHna, ee HampaBjeHHe W BeIM4HMHA: ~ J1°P i , Tme @ -
yron Mexay Bektopamu U u B. J[BukeHHe 3apsyKEHHON 4YacTHIBI B
OJIHOPOJHOM MarHUTHOM II0JI€




3.4

OJIEKTPOMAT'HUTHAS UHAYKIWA

34.1 [ToTok BeKTOpa MarHUTHOM MHIYKLIUH: 7] T / B
(¥}
® =B,S=BScosa ﬂ/
3.4.2 | SBnenue >nexrpomMarHuTHOM MHAYKIHH. D/C HHIyKINN
3.4.3 |3akoH 3eKTpOMAarHUTHON MHAYKINN Dapanes:
_ A
I At At—0 t
344 OJ1C uHAYKIUHA B IPSIMOM MPOBOJHUKE Qj 1;‘;‘
JUTHHOM |, IBMXKYIIIEMCS CO CKOPOCTHIO / \[{{ 7
[V (UJ‘Z ) B OJTHOPOTHOM MarHUTHOM f U 7 |
noJie B: /C_ i =O
|Ei| =Blvcosa, e @ - yrox mexy Bextopom B 1 HOpManbio 1o
IJIOCKOCTH, B KOTOPOH JIe)KaT BEKTOPHI I u U; ecu I LB, 6LlB ,
TO |E|| =Blov
3.4.5 [IpaBuso Jlenma
3.4.6 ()
NHAYKTUBHOCTB: L= T , i @ = LI
Al :
Camounnykuus. 3/1C caMOMHIYKIIWU: Eg = _LA_t =—LlI,
At—0
3.4.7 L]?2

9Hepr1/151 MArumMTHOTO IIOJIA KATYIIKU C TOKOM: WL =—

3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHHMA 1 BOJIHBI

351

KonebarenpHblii KOHTYP. CBo0OogHbBIE
3JIEKTPOMArHUTHBIC KoJIeOaHUs B HAIEATEHOM C L

KoJIeOaTEIbHOM KOHTYpEC:

q(t) = qmax Sin (O)t +(PO)
1 (t) =0, = 00, cos(o0t+y) = I ,,,cos(ot+¢,)

22/LC , omiyra =7 = =
®opmyna Tomcona: T =2V LC , oTkyna T~ JLC

CBs3b AMIUIUTYABI 3apsiia KOHACHCATOpa € aMHHHTYI[Oﬁ CHJIbI TOKa IIpH
CBO60,Z[HLIX QJICKTPOMArHUTHBIX KOJIeOaHHSIX B nacajJlbHOM




max

Kosie0aTeIbHOM KOHTYpPE: Umax =

3.5.2  |3akoH coxpaHEHUs SHEPTUH B UACATHHOM KOJeOaTeIbHOM KOHTYpE:
Cu? LI? cu? LI?
+ = I — 0% —const.,
2 2 2 2
3.5.3 | BeIHYXICHHBIC AIIEKTPOMArHuTHEIE Kojebanus. Pe3onanc
3.5.4 |llepemennniii TOK. [Ipom3BojacTBO, Tmepemadya W moTpebIeHUE
JNEKTPUYECKOMN SJHEPIUU
3.5.5 |CgoiicTBa >NMEeKTPOMAarHUTHBIX BOJH. B3anMHasi opueHTAIusi BEKTOPOB B
AIIEKTPOMArHUTHON BOJIHE B BaKyyMe: ElBlc
3.5.6 [IIkayia 3nMeKTPOMAarHUTHBIX BOJIH. [IpuMEHEeHne AIIeKTPOMAarHUTHBIX BOJH
B TEXHUKE U OBITY
3.6 |OIITUKA
3.6.1 |IIpsmoyMHEliHOE pacHpOCTpaHEHHWE CBETa B OIHOPOJHOW  cpeje.
Toueunsiit uctounuk. JIyu ceera
3.6.2 3aKOHBI OTpaXkeHus cBera. O =
alp
S
3.6.3 |Iloctpoenue n300pakeHU B IMIIOCKOM 3epKajie
3.6.4 | 3akoHBI IpeIOMJICHUS CBETA.
N n
IIpenomnenue cera: NSIN a.=n,sinf 1
AGCOIOTHBIN NIOKA3aTeNb PETOMIICHHUSA:
_C
na6c - .
v
_n_u
OTHOCHTENBHBII MOKa3aTeNb IpetoMiueHus: Nom = n o
1 2
XoJ nydei B mpU3Me.
CooTHolIeHHEe YacTOT W COOTHOIIEHHE JUIMH BOJIH IpU Hepexoje
MOHOXPOMAaTHUYECKOTO CBETa uYepe3 TpaHUIly pasjiesia JBYX ONTHYECKUX
cpen:
Vi =V,, LA =N,A,
3.6.5 |IlonHOE BHyTpeHHEE OTpaKeHHE.

[pesienbHbIA  Yrod MOJHOTO BHyTpeHHero /1257 L

OTpPaXECHHUSL: o




. 1 n
sing,,, =—=-—"*
nl

OTH

3.6.6

CoOwupatoniue W pacceuBaromue JTUH3BL. ToHkas mmH3a. DoKycHOE
1

PAaCCTOAHUC U OIITUYCCKAA CHUJIa TOHKOM JIMH3HI: D= E

3.6.7

@opMyIta TOHKOW JIMH3BI: d

1 1
=
d f F°

VBenuuenue, JaBacMoe JIMH30M:

d
1
D<0=F=—<0
D
B cnyuae paccenBaroieit TMH3bI:

F=£=m<l
H d

3.6.8

Xox Jyya, IPOIIEIIETo JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
onTtH4eckoil ocu. IlocTtpoeHne n300pakeHM TOUYKU M OTPE3Ka MPSMOH B
coOuparoIMX 1 pacCeUBAIONINX JMH3aX U UX CUCTEMax

3.6.9

CDOToarmapaT KaK ONTHYCCKHI HpI/I60p. I'ma3 kak onTuyeckast cucreMa

3.6.10

Nurtepdepennus crera. KorepeHTHble HCTOYHUKU. Y CIOBUS HAOIIOACHUS
MaKCUMyMOB M MHHHMYMOB B HMHTEP(QEPEHIIMOHHON KapTHUHE OT ABYX
cuH(pa3HbIX KOT€PEHTHBIX HCTOYHUKOB:

A
MaKCHUMyMBI - A = ZmE, m=0, +/-1,+/-2,+/-3, ...,

A
MUHUMYMBI - A=(2m +1)§, m=0, +/-1, +/- 2, +/- 3, ...

3.6.11

Hudpakuus ceera. Judpakiuonnas pemieTka. YcioBue HaOIIOACHUS
TJIABHBIX MAaKCUMYMOB IPU HOPMAJIBHOM MaJI€HUH MOHOXPOMAaTHYECKOTO
CBETa C JUTMHOM BOJIHBI A Ha pelieTKy ¢ nepuoaom d:

dsing,=mA m=0, +/-1, +/- 2, +/- 3, ...

3.6.12

Hucnepcus ceera

KBAHTOBAS ®U3NKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M




4.1.1  |Tunotesa M. Ilnanka o kBanrax. ®opmymna [lnanka: E = hv
4.1.2 hc
®otomnsl. DHeprus potona: E=hv= o~ PC.
E hv h
Nmmynse dpotona: P = < = Sy Y
4.1.3 | Dortoaddexr. Ombrter A.I'. CroneroBa. 3akoHbl poTodhderTa
4.1.4 | YpaBaenue DiHmTerHa it porordpdexra:
Egorona = Assixona + Exun max,
e Epoon =hv = % » Ao =V, = :3_[: » Enmax = mUTfm =eU,,
4.15 [aBnenue cBera. JlaBieHue cBeTa Ha TMOJHOCTHIO OTPAKAKOUIYIO
MTOBEPXHOCTh U HA IMOJTHOCTHIO TOTJIONIAFOIIYIO TOBEPXHOCTh
4.2 |OU3UKA ATOMA
4.2.1 |IlmanerapHast MOJIEb aTOMa
4.2.2 |llocrymatel bopa. M3nydenue u morjomeHne (GOTOHOB TMpHU TEPExojie
aToMa C OJIHOTO YPOBHS SHEPTHHU Ha JPYrOW:
hvi, :;_;:|En - Em|
4.2.3 |Jluneiyarble CIEKTPHI.
CriekTp ypOBHEW PHEPTUU aTOMa BOJIOPOJIA:
E, zﬁ, n=123 ..
n
43 |OU3UKA ATOMHOI'O SA/J1PA
4.3.1 Hyxnonnass wmogmens sigpa [eiizenOepra - HBanenko. 3apsa  sapa.
MaccoBoe uucio aapa. M3zotonsl
4.3.2 PapgmoakTuBHOCTE.
Anbda-pacnian; 7 X =5 Y +;He.
bera-pacnan.
DnexTpoHHkIil P-pacan ; 2X 20+ e, .
Ho3urponnsii B-pacnan ; 2Xo A+ etV :
I'amma-usnyuenue




4.3.3 _t
3aKoH paJIMOaKTUBHOTO pacmaja: N (t) =N,-27.

t
[TycTh m - Macca paaoakTUBHOIO BeniecTsa. Toraa m (t) =m,-27

4.3.4 | Snepusie peakiuu. [leneHre u cuHTE3 SAEP
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