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IHHOACHUTEJIBHAA 3AIIUCKA

JlanHas mporpamMMa omnpezessieT 00s3aTeIbHOe NPEAMETHOE COJlepKaHue, yCTaHABINBACT
IpUMEpPHOE pacmpesiefieHrne Y4eOHBIX YacoB 10 TEMaTHYECKHUM paslienaM Kypca H
PEKOMEHAYEMYIO MOCIIEI0BATEILHOCTh H3YUCHHS TEM U Pa3esIoB y4eOHOro MpeiMeTa ¢ y4eTOM
MEXIIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4YeOHOro Ipolecca, BO3PACTHBIX
ocobenHocTel oOyuaronuxcs. [IporpamMma naet mpeacTaBieHHe O LENX, COAEp)KaHUH, oOIIen
CTpaTeruu 0Oy4eHUs, BOCIIMTAHUS U PAa3BUTUSI O0YYarOIIUXCS CPEACTBAMU y4eOHOTo MpeaMera
«®Pu3ukay Ha yriryOJIeHHOM ypOBHE.

Wzyuenue kypca QU3MKK yIIayOJIEHHOTO YPOBHS TII03BOJIAET pealn30BaTh 3a7adu
npoeCCUOHATLHON OpPUEHTAIMH, HAIpPABICHO HAa CO3JAaHUE YCJIOBUH JJIS TPOSIBICHUS CBOUX
MHTEJUICKTYyalIbHBIX U TBOPUYECKUX CHOCOOHOCTEH KaKIBbIM YYalIUMCs, KOTOpble HEOOXOAUMBI
UL TIPOAOJDKEHHsST O0O0pa3oBaHMs B BBICHIMX YUYEOHBIX 3aBEJCHHUAX IO Pa3IUYHBIM (U3UKO-
TEXHUYECKUM U MHXCHEPHBIM CIICIIUATILHOCTSIM.

B mnporpamme ompenenstoTcs IUIaHUpPYEMbIE pe3yJIbTaTbl OCBOCHHMS Kypca (U3UKU Ha
ypOBHE cpefHero oOmiero oOpa30BaHUS: JIMYHOCTHBIC, METallpeaMETHbIe, NpeAMETHbIEe (Ha
yriIyOJeHHOM ypoBHE). Hay4HO-MeToq0JI0rHuecKoi OCHOBOM A pa3paboTKu TpeOoBaHUM K
JMYHOCTHBIM, METAaNpeJIMETHBIM M HPEIMETHBIM pe3yJibTaTaM OOyYaloIUXCs, OCBOMBILIUX
nporpaMMmy cpeaHero oOmiero oOpa3oBaHus Ha YIIIyOJIEHHOM YpOBHE, SBISETCS CHUCTEMHO-
JesITeTbHOCTHBIA MOIXOI.

[IporpamMma BKiIIOYaET:

v/ ITaHupyeMble pe3yJIbTaThl OCBOCHUs Kypca (DU3MKU HA yriIyOJIEHHOM YpPOBHE, B TOM
qHcIe MPEeIMETHbIE Pe3yIIbTaThl MO TofaM 00yUueHHUS;

v’ conepxkanue yueGHoro mpeamera «DU3MKay 1Mo rogam o0yueHus;

v/ pUMEpHOE TEMATHYECKOE TTAHMPOBAHUE C YKA3aHHEM KOJIMYECTBA YaCOB Ha H3yUCHHUE
KaX/10i1 TEMBI U IPUMEPHON XapaKTEPUCTHKON yUeOHOM NesITeTbHOCTH YUaIIUXCsl, PeaTn3yeMoi
IIPU U3YUYEHUH ITHX TEM.

Paboyas mporpaMma He CKOBBIBAE€T TBOPUECKYIO MHUIIMATUBY yUUTENeH U MPEIOCTaBIIsET
BO3MOKHOCTH JUISl PEAIM3aLUU Pa3IMYHBIX METOAMYECKUX MOAXO0I0B K MPENoJaBaHUI0 (PU3UKH
Ha yriyOJIEHHOM YPOBHE IIPU YCIIOBUHM COXPAHEHUS 00s3aTeIbHON YacTH COJIEpKaHUs Kypca.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJIMETA «®PU3UKA»

dusnka Kak Hayka o HanOoJee OOIMX 3aKOHAX MPHUPOJIBL, BHICTYNAs B KA4eCTBE Y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMN 00 OKPY)KaOLIEM MHpE.
[IkonbHBI Kypc (HU3UKH — CHCTEMOOOPa3yIOUIM Ui €CTeCTBEHHO-HAYUHBIX Y4EeOHBIX
MIPEIMETOB, IIOCKOJBKY (PM3UUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SABICHHUN, HU3y4aeMbIX
XUMUeH, Ononoruei, actpoHoMue u Qusnueckoil reorpacgueii. Mcmnons3oBaHue U aKTUBHOE
NpUMEHeHHE (PU3MUYECKUX 3HAHUN ONpeAessieT XapakTep M pPa3BUTHE pPa3zHOOOpa3HBIX
TEXHOJIOTUH B cdepe DHEpPreTHKH, TPAaHCIOPTa, OCBOCHUS KOCMOCA, IIOJyY€HHE HOBBIX
MaTepHaJiOB C 33JaHHBIMU CBOMCTBaMHU U JAp. M3yueHuwe (puU3MKM BHOCHUT OCHOBHOH BKJIal B
(dbopMHpOBaHKE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa ydalluxcs, B (OPMHPOBAHUU YMEHUU
MPUMEHATHh HAyYHBIH METOJ TIO3HAHUS MPH BBHITIOJHEHUH UMU YYEOHBIX HCCIIEIOBAHUH.

B ocHOoBy Kkypca (U3HKM CpemHEd WIKOJIbI TOJOXKEH ps HIeH, KOTOpbIE MOXKHO
paccMmaTpuBaTh Kak MPUHIUIIBI €70 TIOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUY C HEM KypC SBISETCS JIOTHUECKU 3aBEPLICHHBIM, OH
COJZICPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYAET BOIMPOCHI KAK KIACCHYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes zenepanuzayuu. B cOOTBETCTBHM ¢ HEl MaTepuall Kypca QU3UKH 0ObEIHMHEH BOKPYT
¢usnueckux Teopuil. Bemymmm B Kypce sBusercs (OpMHUpPOBaHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BELIECTBE U IOJIE.



Hoen cymanumapusayuu. Ee peannszanys mpeanosaracT UCIOJIb30BaHUE TYMAHUTAPHOTIO
noTeHIana (U3NIECKON HAyKH, OCMBICIICHUE CBSA3H Pa3BUTUS (PU3HMKH C pa3BUTHEM OOILECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.

Hoea npuknaonon nanpaenennocmu. Kypc (usuku mnpeanonaraer 3HAKOMCTBO C
IIUPOKUM KPYrOM TEXHHYECKHX U TEXHOJOTHYECKUX NPUIOKEHUH H3YUYEHHBIX TEOpHH H
3aKOHOB.

Hoea 3konocuzayuu peanusyercs IOCPEACTBOM BBEIEHHS JIIEMEHTOB COACPIKaHMUS,
MOCBAIICHHBIX 3KOJOIMYECKHUM MpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkke 00CyKAeHUs Mpo0IeM palliOHAIBHOTO MPUPOIOTIONb30BAHUS U
9KOJIOIMYECKOH OE30IaCHOCTH.

OcBoeHme coaep)kaHusi MPOTrpaMMBbl JIOJDKHO OBITh MOCTPOCHO Ha NMPHUHIUIIAX CUCTEMHO-
NesITeNbHOCTHOTO monaxoxa. Jns ¢usukm peanusanus >TUX MPUHLUMIOB Oa3Hpyercs Ha
UCTIOJIb30BAHUU CAMOCTOSATENBHOTO HKCIEPUMEHTa KaK IOCTOSHHO JeHCTBYIOIIEro (Qaxropa
yueObHoro mpormecca. Jlns yrayOGleHHOro YpOBHS — 3TO CHCTEMa CaMOCTOSTELHOTO
YUEHHUYECKOT0 3KCIIEPUMEHTa, BKIIOYAIOMIETO0 (PPOHTANbHBIE YYEHHYECKHE OINBITHl IpH
M3y4YEeHUH HOBOIO MaTrepuana, jaboparopHble paboThl M paboThl HpakTukyma. [Ipu 3ToM
UCTOJB3YeTCsl MHTErpanus padoT NpakTUKymMa B CHUCTEMY JabOpaTOpHBIX paldoT, KOTOpbIE
MIPOBOJIATCSL B Ipoliecce u3yueHus paszaena (temsl). Ilog paboTamu mpakTUKymMa MOHUMAETCS
CaMOCTOSITENIbHOE ~ HCCIIEJIOBAaHUE, KOTOPOE TMPOBOAUTCS MO PYKOBOJICTBY CBEpPHYTOTO,
0000111eHHOTO BU1a €3 MOIAaroBoi HHCTPYKIINU.

B mporpamme cuctema yueHHYECKOTO SKCIIEPUMEHTA, JIAOOPATOPHBIX paboT U MPaKTUKyMa
NpEJCTaBICHa €IUWHBIM IepeyHeM. BpIOOp TeMaTuku Ui S3TUX BHUJAOB YUYEHHUYECKUX
MPAaKTUYECKUX pabOT OCYLIECTBISETCS UCXOMs U3 0COOEHHOCTEH MOYPOUYHOro MJIAHUPOBAHUS H
ocHamieHus: kabunera @usuku. I[Ipm 3ToM obecrieunBaeTcst OBJIaJCHHE OOYYAIOUIMMUCS
YMEHUSIMH TIPOBOJUTH MpPSIMbIE M KOCBEHHBIE M3MEPEHMS, HCCICIOBaHUSA 3aBUCUMOCTEH
($U3NYECKUX BETUYMH U MOCTAaHOBKY OIBITOB 10 MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbioe BHUMaHKE yNenseTcsl PEUICHUI0 PacUeTHBIX W KadeCTBEHHBIX 3a1ad. [Ipu 3Tom
JUIS pacuyeTHBIX 3aJa4 MPUOPUTETOM SIBIISIOTCS 3aJaud C SBHO 3a/laHHOW M HESBHO 3aJaHHOM
¢u3nUecKoil MOJEINbI0, MO3BOJISAIONINE MPUMEHATh U3yUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pasliena Kypca, Tak M MHTETpUpYys NMPUMEHEHHs 3HAHWW U3 pa3HbIX pa3aenos. J[ns
KayeCTBEHHBIX 3a/lay MPHUOPUTETOM SIBJIIOTCS 33JaHusl Ha OOBsICHEHHE (IIpelCKa3aHue)
NpoTeKaHus (U3UYECKUX SBJICHUN U MPOLIECCOB B OKPYXKAIOIIEH XKHU3HH, TpeOyromue BHIOOpa
¢bu3nvecKoil MoieH I CUTyallMH PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ T1peboBanusmMu DPIOC COO K MarepuanbHO-TEXHUYECKOMY
obecrieyeHn0 yuyeOHOro mporecca Kypc (U3MKK YIriIyOJEHHOTO ypOBHS B CpeAHEH IIKoJe
JOJDKEH HW3y4YaThCsl B YCIIOBHSIX NpeAMETHOro kabuHera. B kaOuHere (U3UKU TOJIKHO OBITH
HeoOXxonuMoe J1abopaTopHOe OO0OpYAOBaHHE JJsl BBIMOJHEHHUS YKa3aHHBIX B IpOrpamme
YUEHHUECKUX ONBITOB, TaOOPAaTOPHBIX paboT U pabOT MPaKTUKyMa, a TAKXKe JEMOHCTPALUMOHHOE
obopyioBaHue.

JleMoHCTpallMOHHOEe 000pynoBaHHEe (OpMUpPYETCS B COOTBETCTBUM C TMPUHIUIIOM
MUHHMAaJbHON JOCTATOYHOCTH M OOECIEeYMBAET IOCTAHOBKY IEPEUYHCICHHBIX B IpOrpamme
KJIIOYEBBIX JIEMOHCTpAaUMH [UIs HCCIENOBaHMA M3y4yaeMbIX SBICHUH U TPOLECCOB,
SMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUH.

JIaGopaTtopHoe 00OpYJOBaHUE Ui YYCHHYECKHX IMPAKTHYECKHX paboT ¢opmupyercs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M 0O0ECHeuMBaeTCs B pacueTe OJHOI0 KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. Temarnyeckue KOMIUIGKTHI J1aOOpaTOPHOro OOOpYIOBAaHUS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMIUICKCHOM HCIOJIb30BAHUU AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIi.

HEJIN U3YYEHUSA YYEBHOTI'O IIPEJIMETA «®PU3UKA»

OCHOBHBIMU LETSIMH U3Y4EHUS (PU3UKHU B 001IEM 00pa30BAHUU SIBIISIOTCS:



v’ (popMupOBaHHE HWHTEpeca M CTPEMJICHHsS OOYYAIOIMXCA K HAyYHOMY H3YUCHHUIO
MIPUPOJIBI, pa3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

v/ pa3BuUTHE TPEJACTABICHUI O HAyYHOM METOJ€ MO3HaHHA U (POopMUpOBaHUE
HCCIIEI0BATENLCKOTO OTHOILCHUS K OKPYKAIOIIUM SIBIICHUSIM;

v' (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3ylbTara M3y4YeHHs OCHOB CTPOCHHS
MaTepuH U GyHJAMEHTAIBHBIX 3aKOHOB (DH3UKH;

v' (opMupOBaHHE YMEHHUI OOBACHATD ABICHUS C UCIOJIB30BAHHUEM (PU3UUCCKUX 3HAHUN U
HAYYHBIX JJOKa3aTeIbCTB;

v' (opMupOBaHUE TIPECTABICHUI O PO (U3UKK ISl PA3BUTHS JAPYTHX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTHIA;

v/ pasBUTHE MPEACTABIECHHH O BO3MOKHBEIX cdepax Oyaymeid npodecCHoHaTbHON
NesTeIbHOCTH, CBSI3aHHBIX C (DU3UKOM, MOJArOTOBKA K JailbHEiIIeMy OOyYeHHIO B 3TOM
HaIpaBJICHUU.

JlocTIKeHHe 3TUX Lieiel obecreunBaeTcsl pelIeHHEeM CIEAYIONMX 3ajad B Ipolecce
U3y4eHUs Kypca (PU3MKH Ha YPOBHE CPEIHETO 001Iero oopa3oBaHus:

v’ npuoOpeTeHre CHCTEMbI 3HaHUN 00 O0mMX (PU3MYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJISIPHYIO (DU3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (H3UKY
Y 3JIEMEHTBI aCTPO(PU3HKH;

v (popMUpOBaHHE YMEHHN TPUMEHSTH TEOPETHYECCKHE 3HAHHUS U  OOBSCHEHHS
¢u3nUeCKUX SIBICHUH B MPHUPOJE M JUIS MPHUHATUS MPAKTUUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU;

v/ OCBOEHHE CIIOCOOOB pEIICHHS pa3IMYHBIX 3a7ad4 C SIBHO 3aJaHHON (H3UYECKOM
MOJIENIbIO, 3a/a4, I0/IPa3yMEBAIOIIMX CaMOCTOSATEIBHOE CO3JaHue (PU3MUECKOW MOJEIH,
a/IeKBaTHOW yCJIOBUSIM 33J1a4¥, B TOM YHCJIE 33]]a4 MH)KEHEPHOTO XapaKTepa;

v’ moHuMaHue (PU3MYECKMX OCHOB W TPHHIIUIIOB JCUCTBUS TEXHUYECKUX YCTPOMCTB W
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO Cpeay;

v/ OBIIAJICHHE METOJAMHU CaMOCTOSITEIBHOTO IUIAHUPOBAHHS U MPOBEICHUS (DH3UUECKUX
SKCHEPUMEHTOB, aHalIM3a W HWHTEpHpeTaluu HH(POPMAILUH, OIpeleleHUue JIOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTaTa;

v/ co3laHue YCIIOBHIA JUTS PA3BUTHS YMEHHH MPOCKTHO-UCCIICIOBATEIBCKOM, TBOPUYECKOM
JesITeIbHOCTH; pa3BUTHE MHTEpeca K cdepam NpoecCHOHATbHON AEATeIbHOCTH, CBA3aHHON C
bu3MKOiA.

MECTO YYEBHOI'O IIPE/IMETA «®PU3UKA» B YYHEBHOM IIJIAHE

B coorBerctBun ¢ ®I'OC COO yrayOiieHHBIH ypOBEHb H3y4eHHUs y4eOHOro mpenMeTa
«DPu3uka» Ha ypOBHE CpeAHEro o0mero o0pa3oBaHMs BBIOMpACTCAd  y4alluMHCH,
IUTAHUPYIOIIMMHU TPOJIOJDKEHHE OOpa30BaHUsl IO CHEHHUATbHOCTAM (PU3MKO-TEXHHYECKOTO
npous.

Y4eOHBIM TUTAHOM MPEAYCMOTpPeHO u3ydeHue ¢usuku B o0beme 340 yacoB 3a aBa roja
oOyuenusi: 5 yacoB B Henemo B 10 u 11 kmaccax.

B mnporpamMme Kaxaoro kiacca MpeAIojiaraeTcsi pe3epB BPEMEHH, OTBOAMMBIN Ha
BapUAaTUBHYI0O YacThb IPOTPaMMBbl, COAEpP)KaHUE KOTOpPOH (OPMHPYETCS Yy4aCTHHUKAMH
00pa3oBaTeNBFHOrO IpoIiecca.

COAEP)KAHUE YYHEBHOI'O IPEJIMETA «®HU3UKA»
(YI'JIYBJIEHHBIN YPOBEHD)

10 KJIACC
Pasnen 1. Hayunblii MeToa MO3HAHMS PUPOABI
Ousnka — QyHAaMeHTalbHas Hayka o mpupozae. HayuyHbli METOA TMO3HAHUS U METOMbI
uccle1oBaHusl (PU3NYECKHX SIBICHUI.



DKCIepUMEHT M TEOpHsl B Mpoliecce Mo3HaHMs npuposl. HabmrogeHue u SKCriepuMeHT B
¢busuke.

Crioco6b1 M3MepeHust (GU3NUECKUX BEIMYMH (aHAJOrOBble M LU(POBBIE M3MEPUTEIHHBIC
pUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[MorpeurHocT n3MepeHus: GU3NIECKUX BeTHUUH (aOCOIIOTHAS U OTHOCUTEIIBbHAS ).

MonenupoBanue (pu3nYecKUX SBICHUN M MPOLECCOB (MaTepHuajbHas TOYKa, aOCOIIOTHO
TBEPJI0€ TEJO, UcaIbHas KUIKOCTh, UACAIbHBINA a3, TOYCUHbIN 3apsia). [ unoresa. duznueckuit
3aKOH Y IPaHULIbl €r0 IPUMEHUMOCTH. DU3ndecKas TEOpHUs.

Poms u mecrto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOH HaydyHOW KapTHHBI MHUpa, B
MIPAKTUYECKOU NEATEIbHOCTH JIIOIEH.

Y4eHn4ecKuil IKCIIEPUMEHT, JIadopaTopHbIe padoThbl, IPAKTHKYM:

3HakoMCTBO ¢ 1u(poBoii aboparopueil no ¢usuke. [Ipumepsl n3mMepeHus (PU3NIECKUX
BEJIMYUH IIPU [TOMOIIY KOMIBIOTEPHBIX JAaTUUKOB.

N3mepeHuss cwibl TOKa M HANPsSDKEHUS B LENU IIOCTOSHHOIO TOKAa IIpU IIOMOINU
aHAJIOTOBBIX M LU(POBBIX H3MEPUTEIHHBIX TPUOOPOB.

Pa3nea 2. Mexanuka
Tema 1. KunemaTnka

Mexannueckoe JBHXkeHHE. (OTHOCHUTEIBHOCTh MEXaHHMYECKOro JBmkeHHs. Cucrema
oTcUera.

[Ipsimas u oOpaTHAas 3ajaun MEXaHHUKH.

Pannyc-BekTOp MarepuanibHOM TOYKM, €ro IPOEKIUU Ha OCH CUCTEMBbl KOOpIMHAT.
Tpaexropus.

[lepememienne, CKOpoCcTh (CpeAHsisi CKOPOCTb, MTHOBEHHas CKOPOCTb) M YCKOPEHHE
MaTEpUAJIbHOW TOYKH, UX MPOEKIMH HAa OCH CHCTEMbI KoopAHHAT. ClI0)KEHHE NEepPEMEILEHUN U
CJIO’KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NMPSIMOJMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOpAMHAT,
CKOPOCTH, YCKOPEHHUS U IIyTH MaTepUAIbHOW TOYKU OT BPEMEHH U MX Tpa(UKH.

CBobosHoe najzieHre. Y cKopeHue cBOOOAHOTO najieHus. J{BrxeHne Tena, OpoIeHHOro moj
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMUHAT, CKOPOCTH U YCKOPEHMSI MAaTEPUATIBLHOW TOYKU OT
BPEMEHU U UX IpaduKu.

KpuBonuneiinoe nsmxenue. /[BuxeHne MaTepuaabHOW TOUKHU 110 OKPYKHOCTU. YTJIOBas U
nuHelHas ckopocTd. Ilepmon m uvactota oOpamenus. LleHTpocTpemutenbHoe (HOpMalbHOE),
KacaTeabHOE (TAHME€HIIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTepUAIbHON TOUKH.

Texnuueckue ycmpoucmea U npaKkmuyeckoe HpuUMeHeHue. CHUAOMETp, JBHKEHUE
CHAps/10B, LIETTHBIE, IIECTEPEHYAThIe U PEMEHHBIE Nepe1aun, CKOPOCTHBIE TU(THI.

JdemoncTpanum:

Mogenb cucTeMsl 0TCUETa, UUTFOCTPALMS KUHEMATUUECKUX XapaKTEPUCTUK JBHKCHUS.
CriocoObI uccieI0BaHus IBUKCHUH.

Nnmroctpanus npeneabHoro nepexoia 1 i3MEpEeHNe MIrHOBEHHON CKOPOCTH.
[IpeoOpazoBanue IBUKECHHIA C UCTIOTH30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpoIIeHHOr0 O] YIJIOM K TOPU30HTY M TOPHU30HTAIIBHO.
HamnpagieHne ckopocTH pU JBUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue yriioBoil CKOPOCTH B PELyKTOPE.

CpaBHeHHMe MyTeH, TPAaEGKTOPHiIl, CKOPOCTEM IBMXKEHUS OJIHOTO M TOTO K€ Tejla B
Pa3HBIX CUCTEMAX OTCYETA.

Y4eHn4ecKuil IKCIIEPUMEHT, J1adopaTopHbIe padoThbl, IPAKTHKYM:

Jlabopamopnas paboma Nel «H3yuenue 0sudiceHuss mena no OKPyICHOCHUY.
Jlabopamopnas paboma Ned «H3yuenue osudicenuss mena, 6pouteHHO20 20pU3OHMATLHOY.
N3yueHne HepaBHOMEPHOTO ABUKEHUSA C LENBIO OIPEIEICHUS MTHOBEHHON CKOPOCTH.

WX n kWL —



N3mepenue yCcKopeHus Ipy NPSMOJIUHEHHOM PaBHOYCKOPEHHOM JIBKEHHHU 110 HAKIIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBUKEHHH.

N3mepenue yckopeHusi CBOOOTHOTO MaeHUSI.

HccrnenoBanue 3aBHCHMOCTH TepHOAa OOpamieHHs KOHHYECKOT0 MAasiTHHUKa OT €ro
[1apaMeTpoB.

Tema 2. lunamuka

ITepssbiit 3axoH HprotoHa. MHepruansHble cucTeMsl oTcueTa. [IpuHIUII OTHOCUTEIBHOCTH
I'anunes. HennepunanabHble CUCTEMBI OTCUETA (ONPEAEIEHUE, IPUMEDBI).

Macca tena. Cuna. [IpuHuun cynepno3uuuu Cui.

Bropoii 3akoH HproTOHA 11711 MaTepUaIbHON TOYKHU.

Tperunii 3akoH Hpr0TOHA [I71s1 MaTEPUAJIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON 1 MHEPTHON MacCCBhI.

Cuna TsoKecTH. 3aBHCHMOCTh YCKOPEHHS CBOOOIHOTO TMAaJeHHUs OT BBICOTHI HaJ
MOBEPXHOCTBIO IUIAHETHI U OT reorpaduyeckoil MMHUpOTHl. JIBHKeHHEe HEOeCHBIX Tel M UX
cnyTHUKOB. 3akoHbl Kemutepa. [lepBas kocmMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBHXKyIIErocs ¢ yCKOPEHHUEM.

Cuna Ttpenusa. Cyxoe TpeHue. Cuna TpEeHMsI CKOJIBKEHUS U CHUJIa TPEHHUS IIOKOS.
Koadduuuent tpenus. Cuna cOnpoTUBICHUS NPU JABWKCHHM Tella B KUJIKOCTH WIH Tase, ee
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEJIBHOTO JABUKCHUS.

Hasnenue. I'mapocratnueckoe nasnenue. Cuiia Apxumena.

Texnuueckue ycmpoticmeéa U NpaKkmuieckoe HpumMeHeHue. TOAIIUIHUKN, JBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

JdemoncTpanum:

1. HabmioneHue ABMKEHHS Tell B MHEPIMAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX OTCUETA.

2. IlpuHIUI OTHOCUTEIBHOCTH.

3. KaueHue nByX HLMIMHIPOB WIM LIApOB Pa3HOM MAacChl ¢ OJUHAKOBBIM YCKOPEHUEM

OTHOCHUTEJILHO HEMHEPIMAJILHOM CHCTEMBI OTCUETA.

4. CpaBHeHHUE PABHOACHCTBYIOIIEH MPHJIOKEHHBIX K TEIy CHJ C IPOU3BEIEHUEM MAcCChI

TeJla Ha €70 YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.
PaBeHCTBO Cuil, BO3HMKAIOIIKX B IIPOLIECCE B3AUMOAEHCTBHS TEIL.
H3mepenne mace 1o B3auMoOIEHCTBHUIO.

HesecomocTs.
Bec Teina mpu yCKOpEHHOM ITOABEME U I1aICHUN.

9. llentpoOexHbIe MEXaHU3MBI.

10. CpaBHeHME Ul TPEHUS OKOS, KAUEHHSI U CKOJIbKEHUS.

Y4eHn4ecKuil IKCIEPUMEHT, J1adopaTopHbIe padoThbl, IPAKTHKYM:

Jlabopamopnas paboma Ne2 «H3mepenue dcecmkocmu npy*CUHbLY.

Jlabopamopnas paboma Ne3 «H3mepenue kosgpuyuenma mpenus CKOTbICEHULY.

W3mepenune paBHOCHCTBYIOIIEH CHIT IPU IBUKEHUN OpYyCKa MO HAKIOHHOH IJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCHMOCTH BPEMEHH JIBUKEHHS Opycka IO HaKJIOHHOMN
IIJIOCKOCTH Ha 33JaHHOE PACCTOSTHUE OT €r0 MacChl.

W3yuenue NBUKEHUSI CUCTEMBI Tell, CBI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3 JISTKHii OJIOK.

HccnenoBanne jaBwkeHne Opycka 10 HAKJIOHHOM IUIOCKOCTH C  MEPEMEHHBIM
KO3 PHUIUEHTOM TPEHHUS.

W3yuenue nBuxkeHMs rpy3a Ha Baldy C TPEHUEM.

PN

Tema 3. CtaTuka TBepaoro resna
AOcoIroTHO TBCPAOC TCIIO. HOCTynaTeHBHOG 1 BpallaTCJIbHOC ABUKCHHUC TBCPAOTO TCJa.
MoOMEHT CHJIbI OTHOCHTEIHLHO OCH BpaliCHU:. IInevo cunpl. Cnokenue CHUJI, NPUIIOKCHHLBIX K
TBepaoMy Teny. LleHTp TsxecTu Tena.



VYcnoBus paBHOBECHSI TBEPAOIO TEIA.

YcroitunBoe, HeyCTOHYHBOE, O€3pa3INIHOE PABHOBECHE.

Texnuueckue ycmpoiicmeéa u NpaKkmuiecKkoe npumeHeHue. KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, pelieTyaTble KOHCTPYKIUH.

JdemoncTpanum:

1. YcnoBus paBHOBeCHS.

2. Bwugsl paBHOBeCHS.

Y4eHn4ecKnil IKCIEPUMEHT, J1adopaTopHbIe padoThbl, IPAKTHKYM:

Jlabopamopnas paboma Ne 6 «H3yuenue pasnogecus mena noo Oeucmeuem HecKOJIbKUX
Cuny.

KoHcTpynpoBaHue KpOHIITEMHOB U pacyeT CUJl YIPYrOCTH.

N3y4yenne ycTOHYMBOCTH TBEPIOTO TEJA, UMEIOIIETO IUIOIAlb ONOPBI.

Tema 4. 3aKk0oHBI COXpaHEeHUS] B MeXaHUKe

HNMnynsc mMarepuanbHOM TOYKHM, CHCTEMBl MAaTepUalbHBIX TOYeK. LIeHTp macc cucremsl
MaTepuaibHbIX ToueK. Teopema o0 IBUKEHHUH LICHTPa Macc.

NMnynbsc cuibl 1 U3MEHEHUE UMITYJIbCA TEJIA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

MoMeHT wuMIyiabca MarepuanbHOM TOuYkHW. IIpencraBieHne O COXpaHEHUHM MOMEHTa
HMITYJIbCA B LIEHTPAIbHBIX MOJISIX.

Paborta cuibl Ha MajoM M Ha KOHEYHOM IMepeMelieHuu. I 'paduueckoe mpeacraBieHue
paboThI CUITHIL.

MonHOCTb CHUIIBIL.

Kunernueckast sHeprusi marepuaibHON Touku. TeopemMa 00 H3MEHEHUH KHHETUYECKOM
SHEPIUU MATEPUATIbHON TOYKH.

IloreHuuanpHas ¥ HenoTeHUMaubHas cwibl. [loreHnmansHas SHeprus. IloreHnumanbHas
SHEprus yrpyro nehopMHpPOBaHHON NpyXHHBL [loTeHIManbHas 3HEPrUsl Tela B OAHOPOIHOM
rpaBUTaMOHHOM InoJie. [loTeHnmanbHas SHEprus Tejna B IPaBUTALIMOHHOM I10JI€ OJAHOPOIHOIO
mapa (BHYTpH U BHe 11apa). Bropas kocMuueckas ckopocTs. TpeTbst kocMHUuecKas CKOPOCTb.

CBs13b pabOTHl HEMOTEHUMAIBHBIX CHJI C MU3MEHEHHEM MEXaHWYECKOH SHEPruH CHUCTEMBbI
Tel. 3aKOH COXPAaHEHUS] MEXaHUYECKON DHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBECHUS.

VpaBHenue bepHyun Ui UacanbHOM >KUAKOCTH KakK CIEACTBUE 3aKOHA COXPAaHCHUS
MEXaHUYECKOU SHEPTUH.

Texnuueckue ycmpoticmea u npakmuieckoe npumeneHue. BOIJOMET, KOIEp, NPYKUHHBII
MUCTOJIET, IBMYKEHUE paKeT, THPOCKOI, (PUTypHOE KaTaHUE Ha KOHbKAX.

JdemMoncTpanum:

1. 3akoH coxpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

H3mepenne MOITHOCTH CHJIBI.

W3meHeHne sHepTruu Teja MpHu COBEPIIEHUH pabOoThI.

B3anMuble npeBpallieHUss KUHETUYECKOM U NOTCHIUAIbHOW YHEPTUM IIPU JEUCTBUM Ha
TEJIO CHUJIBI TSKECTH U CHJIIBI YIIPYTOCTH.

6. CoxpaHeHHE YHEPTHH MPU CBOOOTHOM IaICHUH.

Y4eHn4ecKuil IKCIIEPUMEHT, JIadopaTopHbIe pad0oThbl, IPAKTHKYM:
Jlabopamopnas paboma Ne5 «H3yuenue 3aK0Ha COXPAHEHUs MEXAHUYECKOU IHEPSULY.
H3mepenue ummyiibea Tea 1o TOpMO3HOMY ITyTH.

W3mepenune cuibl TSI, CKOPOCTH MOJIENIA aBTOMOOWIISE M MOIIIHOCTHU CHJIBI TSTH.
CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJNA C UMITYJIBCOM CHJIBL.

HccenenoBanue 3aKk0Ha COXpPAHEHMS UMITYJIbCA IIPU YIIPYTOM B3aUMOJCHCTBUN.
W3mepenne KHUHETUYECKOW SHEPTUH TeJla 110 TOPMO3HOMY ITyTH.

nh v



CpaBHEHHE U3MEHEHUS TOTCHIUAIBHOM SHEPTUU NPY>KUHBI C paOOTON CHUIIBI TPEHHUSL.
Omnpenenenue pabOThI CUIIBI TPEHUS TP IBUKEHUU TeJIa 10 HAKJIOHHOW TIOCKOCTH.

Pa3nes 3. MosekyasipHast (pM3MKa M1 TEPMOAUHAMHUKA
Tema 1. OcHOBBI MOJIEKYJISIPHO-KHHETHYECKON TeOpUH

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOPUU U UX ONBITHOE 00OCHOBAHHUE.
BbpoynoBckoe gBmwxkenue. Juddysus. Xapakrep ABWKEHHS UM B3aUMOJEHCTBHS YaCTHIL
BellecTBa. Mojenu CTpPOCHHs TIa30B, KMIKOCTEH M TBEPAbIX Tell U OOBICHEHHE CBOMCTB
BELIECTBA HAa OCHOBE 3TUX Mojeneld. Macca u pasmepsl Moisiekyn (atomoB). KosmyecTBo
BemiectBa. [loctositnHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u ee usmepenue. Illkana remneparyp Llenscus.

Mopnens wupeanpHoro raza B MKT: wyactumbl rasa JBUXKYTCS XAOTHUYECKM U HE
B3aUMOJCHUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa-Knamneiipona. AOcCoIIOTHas TeMIeparypa
(wkanma temneparyp KeneBuna). 3akon [lanprona. M3omponeccsl B HMJ€aNbHOM Tra3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe mpeacTaBieHne U30MPOLECCOB: U30TepMa,
n3obapa, u30xopa.

CBs3p MexXIy JaBlIE€HHUEM M CpEeIHEH KHHETUYECKOW DHHEPrue IOCTYIAaTEIbHOIO
TEIUIOBOT'O ABM)KEHHUS MOJIEKYJ HeabHOro ra3a (ocHoBHoe ypaBHeHrne MKT nneansHoro rasa).

CBs3p  aOCONMIOTHOM  TeMmImeparypoill TEepMOAMHAMHUYECKOH CHCTEMBI CO  cpenHei
KMHETUYECKOM YHEPrUeH MOCTYIATEIbHOIO TEIUIOBOIO IBUKEHHUS €€ YaCTHLL.

Texnuueckue ycmpoticmea U npakmuyeckoe npuMeHeHue: TEPMOMETP, OapoMerp,
IIOJIyYEHUE HAHOMATEPHUAJIOB.

JdemoncTpanum:

1. Mopenu ABM>KEHNUS YacTULl BELIECTBA.
Monens OpOYHOBCKOTO IBHIKEHUSI.
Buaeoponuk ¢ 3amuchbio peaibHOro OPOYHOBCKOT'O IBUKECHHUS.
Juddysus xuakocTent.
Mogens onbita IlITepHa.
[IputsirkeHrEe MOJIEKYII.
Mogenu KpUCTAIIIMYECKUX PEILIETOK.
HabmoneHnue u nccieoBaHue H30MpPOLIECCOB.

qufmqecmm JKCIIEPUMEHT, JIA00paTOpPHbIe PA00ThI, MPAKTHUKYM:

Jlabopamopnas paboma Ne7 «Dxcnepumenmanvhas npogsepka saxoua I eii-JIroccakay.

HccnenoBanue npouecca yCTaHOBJICHHUS TEIUIOBOI'O PABHOBECHS IPU TEINIOOOMEHE MEXTy
ropsiuei U XOJ0JIHO! BOJOM.

N3ydeHne n30TepMUYECKOro Mpolecca.

N3ydenue n30XopHOTO mpouecca.

IIpoBepka ypaBHEHUS COCTOSHUSL.

X NA U AW

Tema 2. Tepmoannamuka. TenioBble MalINHBI

TepmoanHaMuyeckass cucreMa. 3ajaHU€ BHEUIHMX YCIOBHM Ul TEPMOAMHAMHUYECKOMN
cucreMbl. BHelIHMe U BHyTpeHHUE nlapaMmeTpsl. [lapaMeTpsl TEpMOIMHAMUYECKOW CUCTEMBI KaK
CpeHEE 3HAaUCHHE BEIIMYMH, OIIUCHIBAIOIIUX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe nauano tepmoanHaMuky. CaMOnpon3BOjIbHAs peNaKcalys TepMOIMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens uacasbHOrO ra3a B TEPMOJAMHAMHMKE — CHUCTEMa YPaBHEHUW: YpPaBHEHHE
MenpeneeBa-Knaneipona U BbIpa)kK€HHE [UIsl BHYTPEHHEW 3HEPIUU. YCIOBHUSA NMPUMEHUMOCTU
9TOM MOJECJIM: HU3Kasg KOHLEHTpalus YacTHLl, BBICOKHE TeMIIeparTypsl. BelpakeHue s
BHYTPEHHEHN YHEPIrUU OJHOATOMHOI'O UACAIBHOIO rasa.

KBa3ucraTnuecknue u HECTATUYECKUE MPOLIECCHI.



OnemeHTapHas paboTa B TepMOAMHAMUKE. Beruncnenue paboTsl 1o rpaduky mnporecca Ha
pV-auarpamme.

Temnonepenaua kak crnoco® W3MEHEHHs BHYTPEHHEW SHEPruM TEepMOAMHAMHYECKOU
cucTeMbl 6e3 coBepIieHus: padoTel. KOHBEKIMS, TEMIIONPOBOIHOCTD, U3TyYCHHE.

KonnuectBo TermnoTel. TemnoeMKocTh Tena. YaeiabHass W MOJISIpHAs TEMJIOEMKOCTU
BEIIECTBA. YpaBHeHHEe Maliepa. YenbHas TEIUIOTa CropaHus TomuMBa. Pacder konumuectBa
TEIUIOTHI NpH Terutonepenaue. Ilonstre 00 annadbatHOM mporiecce.

IepBbIit 3akoH TepMoauMHAMUKU. BHyTpeHHss sHeprus. KomuuecTBo TemnoTsl U paboTa
KaK Mepbl U3MEHEHMSI BHYTPEHHEN PHEPIUU TEPMOJIUHAMUYECKON CUCTEMBI.

BTopoiil 3aK0H TEpMOJMHAMUKU 11 HEPABHOBECHBIX IIpolLieccOB. HEeBO3MOXKHO nepenarsb
TEIUIOTY OT OoJiee XONOAHOTO Tena K Oonee Harperomy 0e3 komneHcammu (Kmaysmyc).
Heo6paTuMocTh Mpo1ieccoB B IpUpPOIE.

[Ipunnumne! aeictBus Ternossix MamuH. KIT.

MakcumansHoe 3Hauenue KI1/1. I{ukn Kapho.

DKOJIOTMYECKHE aclEeKThl UCIIOJIb30BAHMS TEIUIOBBIX ABUraresneil. TemnoBoe 3arpsizHeHue
OKpYKaroILEeH Cpeabl.

Texnuueckue ycmpoucmea u npaKxmuyeckoe npumereHue: XOJIOAWIbHUK, KOHIAUIMOHED,
IU3eNbHBIA M KapOIOpaTOpHBIN JBUTATENH, MapoBas TypOWHA, IONyYeHHE CBEPXHHU3KUX
TEMIIEpaTyp, YTWIH3AaLMs «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAHMEM TEIJIOBOIO HAacoca,
yTUIM3aKs OMOOPTaHUYECKOT0 TOIIMBA [T BEIPAOOTKH «TETJIOBOI M 3JIEKTPOIHEPTHH.

JdemMoHcTpanum:

1. M3meHeHue TemmepaTypbl IpH auadaTHYECKOM PACIIMPEHUH.

Bo3aymHoe orauso.

CpaBHEHHE YIEIBHBIX TEIUIOEMKOCTEH BEILLIECTB.
CriocoObl U3MEHEHUsI BHYyTPEHHEH YHEPTUH.
HccnenoBanue aanabaTHOTO Mpolecca.
KoMIproTepHble MOJIENH TEIIOBBIX JBUTATENEH.

quﬂnqecmm JKCIIEPUMEHT, JIA00paTOPHbIe PA0OThI, MPAKTHUKYM:

N3mepenue yaeabHOM TeIIOEMKOCTH.

HccenenoBanue nporecca OCThIBaHUS BEILECTBA.

HccnenoBanue anuabaTHOTO TpoIiecca.

N3ydyeHne B3aMMOCBSI3U MEXMOJIEKYJIIPHOIO B3aUMOJECHCTBUS M TEMIIEpPATypbl KUIIEHUS
KUIKOCTEN.

O L L

Tema 3. ArperaTHbie cOCTOSSHHA BemecTBa. @a3oBbie Nepexoabl.

[TapooOpazoBanne u KoHAeHcanus. VcmapeHue W KHUIIEHHE. YJelbHas TeIuioTa
napooOpazoBaHMUsL.

HacpiienHele ¥ HeHachlllleHHblEe mapbl. KadecTBeHHas 3aBUCHMOCTb IIJIOTHOCTH U
JaBJICHHUs] HACBHIIIEHHOTO Mapa OT TEMIEePaTypbl, X HE3aBUCUMOCTh OT 00beMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT 1aBJIEHUS B )KUJIKOCTH.

Brnaxxnocts Bo3myxa. AGCOTIOTHAS M OTHOCUTENbHAS BIAXKHOCTb.

Tsepnoe teno. Kpucrannmuueckue u amopQHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAJIIOB.
[TnaBneHue U KpucTaUIM3aLus. Y JesibHas TeruioTa riasneHus. Cyomumanus.

Hedopmarun TBepaoro Tena. Pactsbkenwe u cxarue. Crnsur. Moayns FOnra. Ilpenen
yIpyrux aedopMariuii.

TenoBoe pacimupeHue XUAKOCTEH U TBEpAbIX Tes, 00bEMHOE U JIMHEHHOE pacIIupeHue.
AHTapMOHU3M TEIUIOBBIX KOJIEOaHMH YacTHIl BEIIECTBA KAaK MPUYMHA TEIJIOBOTO PACHIMPEHHS
TeJ (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3Hepruu B (ha30BBIX MEpexoax.

YpaBHEHHE TEIUIOBOTO OanaHca.

[ToBepxHocTHOE HaTshKeHHE. KoaduuueHT nmoBepXxHOCTHOrO HaTshKeHUs. KanunspHble
ABJICHU. J[aBJIeHHE 110 ICKPUBIEHHOMN MOBEPXHOCTBIO xKuakoctu. @opmyia Jlannaca.



Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue: KAJKAE KPHUCTaJUIbI,
COBPEMEHHBIE KPUCTAILIIBI.
JdemoHcTpaumnu:
1. TemioBoe pacHIMpeHHE.
CBoiicTBa HaCHILLIEHHBIX MTAPOB.
Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.
N3mepenune cuiibl TOBEPXHOCTHOTO HATSKEHUSI.
OMBITHI ¢ MBUIBHBIMHU TIJIEHKAMHU.
CmauuBanue.
Kanunnspusie siBieHus.
Mopaenu HEHLIOTOHOBCKOHM KUJIKOCTH.
9. Cnoco0bl H3MepeHHst BIaXKHOCTH.
10. UccnenoBanue HarpeBaHusl U MIIABJICHUS KPUCTAILTMYECKOTO BEILIECTBRA.
11. Bugst gedopmariuii.
12. Habmronenre Manbix nedopMaiiui.
YdeHnuyecKkuii IKCIIEPUMEHT, JIa0opaToOpHbIe pad0Thl, IPAKTHKYM:
N3ydeHne 3akOHOMEPHOCTEN UCTIAPEHUS KUIKOCTH.
N3MepeHne yienbHON TEIUIOTHI IIJIABJICHUS JIbJA.
N3ydeHne CBOMCTB HACBILICHHBIX I1APOB.
N3mepenne BIaXXHOCTH BO3/lyXa U OLIEHKAa MacChl MapoB B TOMEIICHUH.
N3mepenue ko3 duirienTa moOBEpXHOCTHOTO HATSHKEHUS.
N3mepenue moayns FOHra.
HccnenoBanue 3aBUCUMOCTH JehOpMallii pe3MHOBOTO 00pasiia OT MPUIIOKEHHONW K HEMY
CHUJIBL.

O NN kWD

Pazpnen 4. DiaekTpoauHaMuka
Tema 1. DnexkTpHyeckoe moJe

OnexTpuszanus Ted U €€ NPOsABICHUs. DJIEKTPUUECKUM 3apsan. /[[Ba Buaa 31I€KTpUUECKUX
3apsanoB. IIpOBONHUKM, NMANEKTPUKM M MOJYIPOBOAHUKH. OJIEMEHTApHBIA 3JIEKTPUUYECKUN
3apsj. 3aKOH COXpAaHEHUs 3JIEKTPUUECKOIo 3apsja.

B3aumonerictBue 3apsinoB. Todyeunslii anexkTpuyueckuil 3apsia. 3akoH Kysona.

Onexrpuueckoe noie. Ero nelicTBrue Ha 3J€KTPUUECKUE 3apSAbL.

HanpsokenHocts  anekTpudeckoro mois. IlpoOuwiii 3apsa. JIuHMM HanmpspKEHHOCTH
ANEKTpUYeECKOro nosist. OJHOPOIHOE ANEKTPUUYECKOE TTOJIE.

IToTeHIManbHOCTh AJIEKTPOCTATUYECKOrO IOJsA. Pa3HOCTh NMOTEHLMAIOB M HAIpPSKCHUE.
IlorennmanpHass  3Heprus  3apana B JJIeKTpocratmyeckoM — nose.  llorenmman
ANEKTPOCTaTUYECKOr0 Mosl. CBSI3b HANPSDKEHHOCTH IOJIE M Pa3sHOCTH MOTEHIUAJIOB s
ANEKTPOCTATUYECKOTO MOJIS (KaK OJJHOPOIHOT0, TAK U HEOJHOPOJHOTO).

[IpuHUUI Cynepno3unuu JIEKTPUIECKUX MOJIEH.

ITone Toueunoro 3apsana. Iloixe paBHOMepHO 3apsikeHHOM cdepsl. [lose paBHOMEpHO
3apspKeHHOro 1o oOwvemy mapa. [lonme paBHOMEpHO 3apsHKEHHOH OECKOHEYHOM IUIOCKOCTH.
KapTuns! 1TMHUNA HAIPSHKEHHOCTH ATUX MOJIEH M SKBUIIOTEHIIMAIBHBIX IOBEPXHOCTEH.

[IpoBOHMKY B IEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM I10J1€. JIUaneKkTpudeckas NpOHUIAEMOCTh BELIECTBA.

Konnencarop. DNEeKTPOEMKOCTh KOHJIEHCATOopa. DNEeKTPOEMKOCTh MJIOCKOTO
KOH/JIEHCATOpA.

[TapannensHoe  coenuHeHwe  KoHAeHcaTopoB.  IlociemoBarenbHOe — COeAMHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.
JIBr>KeHUE 3apsyKeHHON YacTHIIbI B OJHOPOJAHOM 3JIEKTPOCTATHUECKOM IOJIE.



Texnuueckue ycmpoucmea u Npakmuyeckoe npumeHeHue: SIIEKTPOCKOIL, IJIEKTPOMETP,
AJIEKTPOCTaTUYECKAs 3allUTa, 3a3eMJICHHE AJIEKTPOIpUOOpOB, KOHAEHCATOp, TeHeparop Ban ae
I'paada.

JdemMoHcTpanum:

1. YcrpoiicTBO M NPUHIUN IEHCTBUS JIEKTPOMETPA.

DNEKTPUUECKOE MO0JIE 3apyKEHHBIX LIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Mopens 3neKkTpocTaTudeckoro reueparopa (Ban ne ['paada).

IIpoBOAHMKY B 3IEKTPOCTATUUECKOM II0JIE.

DnexTpocTaTUYecKas 3aluTa.

YCTpolCTBO U IEHCTBHE KOHIEHCATOPA IIOCTOSSHHON U IIEPEMEHHON EMKOCTH.
3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCaTopa OT IUIOUIaJAMd IIJIACTHH,
pPacCTOSTHUS MEKIy HUMU U DJIEKTPUYECKON ITPOHUIIAEMOCTH.

9. DOHeprus 3apsHPKEHHOTO KOHJIEHCATOpa.

10. 3apsinka u pa3psiika KOHAEHCATOpa Yepe3 pe3UcTop.

Y4yeHn4ecKuil IKCIEPUMEHT, J1adopaTopHbie padoThl, IPAKTHKYM:

Onenka cuil B3aMMOJEHCTBHS 3apsKEHHBIX TEll.

Habmionenne npeBpaiieHus SHEpruy 3apspDKEHHOTO KOHIGHCATOpa B SHEPTHIO0 M3ITyUYCHHS
CBETOAMO/IA.

N3yueHne npoTekaHus TOKA B LIENH, COACPKALIEH KOHIEHCATOP.

Pacnipenenenre  pa3HOCTM MOTEHUMAIOB (HANpSDKEHWs) TMpPU  IOCIEA0BAaTEIbHOM
COCIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiaa KOHACHCATOPA Yepe3 pe3UcTop.

e A

Tema 2. IlocTOSIHHBIN 3IeKTPUYECKHH TOK
Cuna Toka. [TocTOSHHBIN TOK.
VYcnoBus CyLIECTBOBaHMSI IOCTOSIHHOTO —AJIEKTPUYECKOro ToKa. VCTOYHMKM —TOKa.
Hanpsokenune u 91C.
3akoH OMa Juis yyacTKa LIETIH.
DNEeKTPUUECKOE COIIPOTUBIIEHUE. 3aBUCUMOCTD CONPOTUBIIEHUS OTHOPOAHOIO ITPOBOAHHKA
OT €ro JAJIMHBI U IUIOIIAIU IIOTIEPEYHOT0 CEUEHUs. Y 1€JIbHOE CONPOTHUBIIEHUE BEILIECTBA.
[locnenoBarenpHOE, MapalIeNbHOE, CMEIIAHHOE COEIMHEHUE IPOBOAHMKOB. Pacuer
pa3BeTBIICHHBIX NMeKTpHueckux nenei. [Ipasuno Kupxroda.
Pabota snexrpuueckoro Toka. 3akon Jxoyns-Jlenma.
MOIHOCTb 31EKTPUUYECKOT0 TOKA. TemnoBas MOLHOCTD, BbIEIsIEMAas HA PE3UCTOPE.
OJIC u BHYTpEHHEE CONPOTUBICHUE MCTOYHUKA ToKa. 3akoH Owma s MOJTHOU
(3aMKHYTOI) 35IeKTpruecKoi nenu. MonHocTh uctouHuka. Koporkoe 3aMmbikanue.
Konzaencarop B Lienu noCTOSTHHOTO TOKa.
Texnuueckue ycmpoiicmea u npaKkmuiyeckoe HnpuMeHeHue: aMIEPMETP, BOJBTMETD,
peocTart, CUETUHK JIEKTPUUECKON SJHEPTUH.
JdemMoHcTpanum:
1. M3MepeHue cuiibl TOKa U HAIPSKEHUS.
2. HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKA OT HANpSDKEHHWsS IS PE3UCTOpA, JamIlbl
HaKaJIMBaHUA U CBETOAUO/A.
3. 3aBUCHMOCTb CONPOTHUBIICHUS LWJIMHAPUYECKUX IPOBOJHHUKOB OT JJIMHBI, IUIOIIAIA
MIONIEPEYHOI0 CEYEHUs U MaTepuaa.
4. HWccnenoBaHue 3aBUCUMOCTH CHJIbI TOKAa OT COINPOTHUBIEHUS IPU TNOCTOSIHHOM
HaIpPsHKEHUU.
5. Ilpsmoe uzmepenue D/1C. KopoTkoe 3aMblkaHUE TaIbBAHUYECKOTO AJIEMEHTA U OLICHKA
BHYTPEHHETO CONIPOTUBIICHUS.
6. Cnoco0bl coeuHeHus ncTouyHukoB Toka. DJIC OaTapeii.



7. WccnenoBanue pazHOCTH MOTEHIMATIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKA OT CHIIBI
TOKa B IETIH.

YuyeHHYeCKHUii IKCTIEPUMEHT, J1a00paTOpPHble padoThl, NPAKTHKYM:

Jlabopamopnaa paboma Ne8 «llocnedosamenvHoe u napaiieibHoe COeOUHeHUs
NPOBOOHUKOBY.

Jlabopamopnas paboma Ne9 «Hsmepenue 3/[C u eHympenHe2o CONPOMUBTIEHUs.
UCTNOYHUKA MOKAY.

HccnenoBanue CMEIIaHHOTO COSAMHEHUS PE3UCTOPOB.

W3mepeHune yaenpHOro CONpOTHBIICHHS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSHKCHUS JUTSI TaMITbl HAaKaTUBaHUSL.

VYBenuueHue npeaena n3MepeHus amnepMeTpa (BoJIbTMETPA).

HccnenoBanue 3aBucuMoctu J/1C raJpBaHUYECKOTO JIEMEHTa OT BPEMEHHU MTPH KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLIUAIOB MEXY IMOII0OCAMU MCTOUYHUKA TOKA OT CHJIBI TOKA B
LETH.

HccnenoBanue 3aBUCUMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toxku B pa3IH4HBIX cpeAax

OnexTpuuyeckas IPOBOAMMOCTb PpA3JIMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTb
TBEPABIX ~ METAIJIOB.  3aBUCHMOCTb  CONPOTHUBIEHUS  METANIOB  OT  TEMIEpPaTyphl.
CBepXnpoBOIUMOCTb.

DnexTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAass M TNPUMECHAs MPOBOJUMOCTh MOJIYIPOBOIHUKOB.
CoiicTBa p-n-nepexoxaa. IloaynpoBoHHUKOBBIE TPHOOPHI.

ONeKTpUYeCcKUid TOK B pacTBOpaX M paciulaBax »3JIEKTPOIMUTOB. OIJIEKPOJUTHYECKAs
aucconuanys. JieKkTposns. 3akoHsl Dapazest U1 3JEKTPOIn3a.

OnexTpuueckuid TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOATEIbHBIA pa3psll.
Pa3nuuHble TUIIBI HECAMOCTOATENBHOTO paspsaa. Monnus. Ilnasma.

Texnuueckue ycmpoticmeéa U NpaKmuyeckoe npumeHeHue: Ta30pa3psIHble JIAMIIB,
3JIEKTPOHHO-JIyueBasi TpyOKa, MOIYHNpPOBOJHHKOBBIE HMPUOOPHI: MU0, TPaH3UCTOp, (poToamon,
CBETOAMOJ; TajbBaHMKa, paQUHUpPOBAHME MEAM, BBIIUIABKA AJTIOMHHHUSA, DSJICKTPOHHAs
MUKPOCKOTIHS.

JdemMoHcTpanum:

1. 3aBUCHMOCTBH COIPOTUBIIEHMSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHbl 35eKkTpoausa Papazes.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3LyXa.

CpaBHEHHUE NPOBOIMMOCTH METAJJIOB U ITOJIyIIPOBOJHHUKOB.

OAHOCTOPOHHSISI MPOBOJUMOCTD JUOJA.

Yt{e}mqecmm JKCIIEPHUMEHT, J1a0opaToOpHbIe PadO0Thl, MPAKTHKYM:
Habmronenue anekrpoinusa.

N3mepenue 3apsiia 0HOBAJIEHTHOIO MOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHATHE BOJIIBT-aMIIEPHOMN XapaKTEPUCTUKU JUOJA.

O L L

OU3NYECKUI MPAKTUKYM

CriocoObl n3MepeHust GU3NISCKUX BEIMYUH C UCTIONB30BAHUEM aHAIOTOBBIX H IH(PPOBBIX
U3MEPUTENIbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTENILHBIC  MOTPEIIHOCTH  W3MepeHud  ¢usnueckux BennyuH. OlEHKa TpaHUIl
IIOTPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX U3MEPEHUI, CCIEA0BAHNE 3aBUCUMOCTEN (PM3HMUECKUX BEIHYKH,
MIPOBEPKa MPEIOKEHHBIX TUTIOTE3 (BEIOOP paboT, OMUCAHHBIX B TEMAaTHYECKUX pa3zeliax).



MEXIIPEIMETHBIE CBA3U

Nzydenune xypca Gu3UKU yriyoaeHHOTO YpoBHS B 10 Kiacce OCyHIECTBISETCS C YUETOM
COJZIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3¢H C KypcaMH MaTeMaTHKH, OHOJIOTHUH, XUMHH,
reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnbie noHAmMUSA, C6A3AHHBIE C UZYUEHUEM MEMO008 HAYYHOZ0 NO3ZHAHUA:
SBIICHWE, Hay4yHbIH (pakT, rumore3a, (u3WdecKas BeIUYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
HKCHEPUMEHT, MOJICTUPOBaHKE, MOJIeIb, U3MEPEHHE, TIOTPEIIHOCTH U3MEPEHUI, H3MEPUTEIIbHbIC
npubopsl, nudpoBas sadoparopusi.

Mamemamuxka: pelieHUE CHUCTEMBl YpaBHEHM; JuHeWHas ¢yHKuus, napabona,
runepOoia, ux rpauKu U CBOMCTBA; TPUTOHOMETpUYECKHE (PYHKIIMH: CUHYC, KOCUHYC, TAHTEHC,
KOTaHI'€HC; OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO; BEKTOPHl M UX MPOCKIMH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: Mexannieckoe BUKECHUE B JKUBOH mpupoje, 1uddysus, 0cMOC, TEII00OMEH
KHUBBIX  OPraHM3MOB, TEIUIOBOE  3arps3HEHUE  OKPYXAlolled  Cpeabl,  yTUIM3alHs
OMOOPraHMYECKOr0 TOILIMBA Ul BBIPAOOTKH «TEIJIOBOI» M 3JEKTPOIHEPTHH, OBEPXHOCTHOE
HATSDKEHHE W KalWJUIAPHBIC SBICHHUS B JKUBOM MPHUPOJE, AIIEKTPUUYECKHE SIBJICHUS B JKUBOU
pUpoJe.

Xumua: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsl Macca, MoJlyueHHe HAaHOMaTePUaIoB, TEIJIOBbIE CBOWCTBA TBEPABIX TN, KUAKOCTEH U
ra3oB,M)XMJKWE KPUCTAJUIbI, DJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJIUTHYECKAS
JMCCOLIMAIINS, TAIbBAHUKA, SJIEKTPOHHAS MUKPOCKOITHSI.

TI'eozpaghusa: BnaxxHoCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozua: npeodpa3zoBaHue ABIKEHUH ¢ UCIIOIB30BAHUEM MEXAaHHU3MOB, YUET CYyXOro U
KHUJIKOTO TpPEHHs B TEXHUKE, CTATUCTUYECKHE KOHCTPYKIMH (KPOHIITEWH, pelieTyarble
KOHCTPYKIIMH), UCTIOJIb30BAaHHE 3aKOHOB COXPAHEHUSI MEXaHUKU B TEXHHUKE (TMUPOCKOII, BOAOMET
U T.J.), JOBUTATelIb BHYTPEHHETO CrOpaHus, MapoBas TypOMHA, OBITOBOW XOJIOAWIBHUK,
KOH/IMIIMOHEP, TEXHOJOTHUH TIOJYYEHHS COBPEMEHHBIX MaTepHalioB, B TOM YHCIE
HaHOMAaTEepUAJIOB, W  HAHOTEXHOJOTMH,  DJEKTPOCTaTHYECKas  3alluTa,  3a3eMJICHHE
AJIEKTPONPUOOPOB, ra30pa3psAHbIC JAMIIBI, TOJTYIPOBOIHUKOBBIE IPHOOPHI, TaTbBAHUKA.

11 KJIACC
Pasnea 4. duekTpoanHaMuKka
Tema 4. MarautHoe moJie

B3anMonencTBre INOCTOSHHBIX MArHUTOB U IIPOBOJHMKOB C TOKOM. MarnurtHoe moie.
Bekrop maruuTHON MHAyKUMU. [IpyHIMI Cyneprno3uiun MarHUTHBIX Mosiei. JINHUY MarHUTHOU
MHAYKIHH.

MarautHoe 1ojie MPOBOJHUKA C TOKOM (IPSMOIO MPOBOJHUKA, KATYIIKH U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amnepa, ee MOyJIb U HalIpaBJICHUE.

Cuna Jlopenna, ee MoAyidbp M HalpaBl€HHE. J[BH)KEHME 3apsKEHHOM 4YacTHULIBI B
OJTHOPOJTHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

MarnutHoe nosue B Bemectse. PeppoMarHeTHKH, Napa- U JUaMarHEeTUKH.

Texnuueckue ycmpoticmeéa U NpaKmuyeckoe npumeHenue: TPUMEHEHUE IOCTOSHHBIX
MarHuTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JICKTPOJABUTATENb SIKOOHM, YCKOPHUTEIH
3JIEMEHTAPHBIX YACTHII.

JdemMoHcTpanum:

1. Kaptuna nuHMA MHIYKIMM MarHUTHOTO MOJS MOJOCOBOTO U IOJKOBOOOPA3HOTO

IIOCTOSIHHBIX MarHUTOB.

2. KaptuHa NMHMHA MHAYKUMM MarHUTHOTO IOJI JJMHHOTO IPSIMOIO IPOBOJHMKA U

3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYIIKH C TOKOM.

3. BzammopgeiicTBHE ABYX IPOBOJHUKOB C TOKOM.



Cuna Amnepa.

Jlenictue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

HabmioneHne nBrXeHUs My4YKa 3JEKTPOHOB B MATHUTHOM IIOJIE.

[IpuHiun [eHCTBUA  3JIEKTPOU3MEPHUTENBHOTO MPHOOpa MarHUTORIEKTPUUYECKON
CUCTEMBI.

Y4yeHn4ecKui IKCIEPUMEHT, JJadopaTopHbie padoThl, IPAKTHKYM:
Jlabopamopuas paboma Nel «Habniooenue deticmeus MAZHUMHO20 NOJIsL HA MOK».
HccnenoBanne MarHUTHOTO 0JIs1 TIOCTOSIHHBIX MarHuTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

N3mepenue cunel AMmepa.

N3y4eHnne 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIbI TOKA.

OnpeneneHne MarHUTHOM MHYKIIMU HA OCHOBE N3MEPEHUs CHIIbI AMIiepa.

Nowe

Tema 5. D1eKTPOMATHUTHAST MHAYKIIUS

SIBneHue sneKTpoMarHUTHOM MHAyKuuu. ITotoxk BekTopa MarHuTHON MHAyKuuu. I/C
MHAYKIMH. 3aKOH 3JEKTpOMarHUTHOM uHaykuuu Papanes. BuxpeBoe aneKTpudeckoe MOJIE.
Toku dyko.

O/1C nHAYKIMH B IPOBOJAHUKE, IBUKYILIEMCSI B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuiio JleHua.

WunyktuBHOCTh. KaTymika HMHIYKTMBHOCTM B IIENM IIOCTOSSHHOIO TOKa. fIBieHue
camonnaykimu. 1C caMOMHIYKIUU.

OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKHU C TOKOM.

DNEeKTPOMarHuTHOE MOJIeE.

Texnuueckue ycmpouicmea u npaxmuieckoe npumeHenue: NHAYKIIMOHHAs 11e4b, COJIEHOU,
3aIuTa OT 3JEKTPU3ALUH TeJl IIPY ABMKEHUH B MAarHUTHOM T10JI€ 3E€MIIH.

JdemoHcTpaumnu:

1. HaGmroneHue sBICHUS DJIEKTPOMArHUTHOW WHIYKITHH.

2. HWccnenoBanue 3aBucumMoctd JJIC MHAYKIMM OT CKOPOCTH M3MEHEHHS MarHMUTHOI'O
IIOTOKa.
IIpaBuio JleHua.
[Tagenrie MarHuTa B aJIOMUHUEBOU TpyOeE.
SIBiIeHME CAMOMHIYKIIU Y.
Hccnenosanue 3aBucuMoctd IIC caMOMHIYKIIMU OT CKOPOCTU N3MEHEHHUS CHUJIIbI TOKA
B LICTIH.
Y4YeHn4ecKuil IKCIEPUMEHT, J1adopaTopHbIe padoThl, IPAKTHKYM:
Jlabopamopnas paboma Ne2 «H3yuenue a61eHus 31eKmMpoMasHUMHOU UHOYKYULLY.
Onpenenenne MHAYKIMA BUXPEBOIO MarHUTHOT'O MOJIS.
HccnenoBanue sBiIeHUs CAaMOUHYKIUU.
COopka MozIeH IEKTPOMAarHUTHOT'O TeHepaTopa.

A

Pa3nen 5. Koje0anusi u BOJIHBI
Tema 1. Mexannveckue KoJjedaHusl

KonebarenbHas cucrema. CBOOOIHBIC KOJICOAHUS.

lapmonnueckue  konebanus. KuHemaTmdeckoe W JWHAMUYECKOE  OMMCAHHE.
DHepreTudyeckoe omucaHue (3aKOH COXPAaHEHHUS  MEXaHWYECKOW dHeprum). BriBox
JUHAMHYECKOTO ONHUCAaHUS TApMOHMYECKUX KONEOaHWi W3 WX DJHEPreTHYecKoro u
KHHEMATHYECKOrO OIMUCAHHUS.

Amvmmutyna u (aza xonebanuii. CBS3b aMIUTHTYABl KOJEOAHWH HMCXOTHOW BEIUYUHBI C
aMIUTUTYy1aMU KOJIe0aHUH ee CKOPOCTH U YCKOPEHHS.

[lepuon u yactora koneOanuii. [leproa ManbIx cBOOOAHBIX KOJEOaHUI MaTEeMaTHUYECKOTO
MasiTHUKA. [leproa cBOOOTHBIX KOCOaHMIA TPYKUHHOTO MasITHUKA.



[TonsaTtue o 3aTyxaromux Konebdanusx. BeiHyxenHsie koneOanus. Pezonanc. PezonancHas
KpuBas. BnusiHue 3aTyxaHus Ha BHJI pe30HAHCHOM KPUBOU. ABTOKOJICOaHUSI.
Texnuueckue ycmpoiicmea u npakmuyeckoe HnpumMeHeHue. METPOHOM, 4Yachl, KauyelH,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.
JdemMoHcTpanum:
1. 3anmck K0nebaTENBHOTO IBUKECHUSI.
2. HabGmoneHnne HE3aBUCHMOCTH TMEpUOJA MalblX KojeOaHW rpy3a Ha HUTH OT
aAMIUIUTYABI.
3. UccnenoBanue 3aryXalomMx KoJeOaHUM M 3aBUCUMOCTH IEpHUOJa CBOOOJTHBIX
KoJIeOaHUN OT CONPOTHBIICHHUS.
4. WccnenoBanue KoieOaHUM Tpy3a Ha MAacCCHUBHOM NPYKHUHE C IIeNbI0 (hOPMUPOBAHHS
MPEJCTAaBICHUN 00 HIeaIbHOW MOJIENIN MPY>KUHHOTO MAassTHUKA.
5. 3aKoH COXpaHEHHUs YHEPTUU MPH KoJIeOaHHUIX Tpy3a Ha MPYKHUHE.
6. HccnenoBaHue BBIHYKICHHBIX KOJICOAHUH.
7. HabmogeHnue pe3oHaHca.
Y4yeHn4ecKuil IKCIEPUMEHT, J1adopaTopHbie padoThl, IPAKTHKYM:
Jlabopamopuas paboma Ne3 «Onpedenenue yckopenus c60600H020 NAOEHUSI NPpU NOMOUU
MASAMHUKAY.
W3mepenue neproaa cBOOOIHBIX KOJIeOaHHI HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.
W3ydenue 3aKOHOB IBM)KEHUS TeJla B X0Jie KoeOaHWii Ha yIPyroM MoJIBece.
W3ydyenne qBUKEHNSI HUTSHOTO MasiTHHUKA.
[IpeoOpazoBanue 3HEPTUH B IPY>KUHHOM MasiTHUKE.
HccnenoBanue yObIBaHUS aMIUTUTYIbI 3aTYXAIOMUX KOJICOaHUH.
HccnenoBanue BEIHYXJICHHBIX KOJICOaHUH.

Tema 2. D1eKTPOMArHUTHBIE KOJIeOAHUS

Konebarenbubiii koHTYyp. CBOOOAHBIE 3IIEKTPOMArHUTHBIE KOJNIECOAHUS B HJICATBHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUIMTYIBl 3apsjia KOHJEHcaTopa ¢
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUsI YPHEPTUU B UJCATLHOM KOJIEOATEIIbHOM KOHTYPE.

3aryxaromme 3JeKTPOMAarHUTHbIE KoJjeOaHUs. BBIHYXIEHHbIE 3JIEKTPOMAarHUTHBIC
KoJIeOaHusI.

Ilepemennbii TOK. MOIIHOCTh NEPEMEHHOr0 TOKAa. AMIUIUTYIHOE M JEHCTBYIOIEE
3HAYCHHE CHJIBI TOKA M HAIPSDKEHUS TPU PA3IUYHON (pOopMe 3aBHCUMOCTH IEPEMEHHOTO TOKA OT
BPEMEHH.

CuHyconanbHbIi epeMeHHbIN TOK. Pe3ncTop, KOHAEHCAaTOp U KaTyllKa UHAYKTUBHOCTH
B LIENIM CUHYCOUAAJIBHOIO IIEPEMEHHOI0 TOKa. Pe30HaHc TOKOB. Pe3oHaHC HaNpsKEHU.

Wneanbubiii Tpancopmarop. [IponsBoacTBo, mepenada U MOTPeOICHUE SIEKTPHUUECKOM
JHEPIUH.

DKOJIOTHYECKHE PUCKU TPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa ucnonb3zoBaHUs
JJIEKTPOIHEPIUH B IIOBCEIHEBHOM KU3HU.

Texnuueckue ycmpoucmea u HNpaKmuyeckoe npuMeHeHue: >IEKTPUYECKU 3BOHOK,
TEHEPATOP MEPEMEHHOI0 TOKA, IMHUU JJIEKTpoIIepesay.

JdemMoHcTpanum:

1. CBoOoaHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUSI.
3aBHCHMOCTB YaCTOThI CBOOOTHBIX KOJI€OaHHH OT MHIYKTUBHOCTH U €MKOCTH KOHTYpA.
OcumsuorpaMMbl 3IEKTPOMArHUTHBIX KOJIEOaHUH.

I'eneparop He3aTyXalOMIMX 3JIEKTPOMArHUTHBIX KOJIEOaHHIA.

Mopeinb 371€KTpOMarHuTHOrO FeHepaTopa.

BrIHyX1eHHBIE CHHYCOMIaTbHbIE KOJIEOaHMUS.

Pesucrop, karynika HHIyKTUBHOCTHA U KOHJEHCATOP B LIETIH IIEPEMEHHOTO TOKA.

Nowunkwd



8. Pe3onaHc mpu mocneaoBaTeNIbHOM COCIUHEHUU PE3UCTOpa, KaTYIIKH MHIYKTHUBHOCTU
U KOHJICHCaTOopa.

9. YcTpoiicTBO M MPUHIIMI ACHCTBUS TpaHCchopmaTopa.

10. Mogenb TMHUM 3JIEKTPONepEIayH.

YuyeHHYeCKHUii IKCTIEPUMEHT, J1a00paTOpPHble padoThl, NPAKTHKYM:

Wzyuenue Tpanchopmaropa.

HccnenoBanne mepeMEeHHOIO TOKa Yepe3 IMOCIeI0BAaTeNIbHO COSAMHEHHBIE KOHJCHCATOP,
KaTyIIKy U PE3UCTOP.

Habmtonenue 37eKTpOMarHuTHOTO Pe30HaHCA.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B LIEMH MEPEMEHHOTO TOKA.

Tema 3. MexaHu4ecKue H 3JIEKTPOMATHUTHBIEC BOJTHbBI

MexaHHuecKue BOJHBI, YCIOBUSL pacrpocTpaHeHus. [lomepeunbie U MPOAOIbHBIE BOIHBIL.
[lepuon, CKOpPOCTb pAacHpoOCTpaHeHHsT M JJIMHA BOJIHBL. (CBOWMCTBA MEXaHWYECKHX BOJH:
OTpa)KeHHE, TPeIOMIICHUE, UHTepPEepEHIHS U AUDPaKIIHSL.

3Byk. CkopocTb 3ByKa. I pomKkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

[IIlymoBoOe 3arpsi3HeHHE OKPY>KAIOILIEeH CPpeIbl.

DNEeKTPOMarHUTHBIC BOJHBI. YCIIOBUS M3IIyY€HHs 3JIEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpPHEHTAIMs] BEKTOPOB HAMPSHKEHHOCTH HIIEKTPUYECKOTO TOJs, MAarHUTHOM WHAYKUUH U
CKOpPOCTH B 3JIEKTPOMAarHUTHON BOJTHE.

CBoiicTBa  3JEKTPOMAarHUTHBIX BOJIH: OTPAXEHHE, TPEJIOMIICHHE, IOJSApU3ALHS,
mudpaxius, nHTephEepeHIus.

[lkana »MEKTPOMArHUTHBIX BOJH. lIpuMeHEeHHEe >JIEKTPOMArHUTHBIX BOJH B OBITY H
TEXHUKE.

[TpuHIUIBI paAMOCBA3U U TeIeBUACHUA. Painonokamus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPY>KAIOLIEH CpeIbl.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue: My3bIKallbHble MHCTPYMEHTHI,
yIBTPa3ByKOBasl MAarHOCTUKAa B TEXHUKE M MEAMLUHE, pajnap, paJuoNpUEeMHHK, TEJIEBHU30D,
anTenHa, tenedon, CBU-meys.

JdemMoHcTpanum:

1. OGpa3oBaHue U pacCIpPOCTPAHEHUE MOMEPEUHBIX U MTPOJAOJIBHBIX BOJIH.

KoneOnromeecs T€10 Kak UCTOUYHUK 3BYKa.

3aBHCHMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

HabmtoneHue oTpaxeHus U NpeoMICHUS MEXaHUYECKUX BOJIH.

Habmionenne nnrepdepeHunu u qugpakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKUI PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHE.

HaGmioneHue cBs3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH W 4YacTOTOH

KoJIeOaHUH.

9. HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, IPEIOMIICHHE,
noJsipusanus, Tudpakuus, nHTepdepeHuus.

10. OGHapy>keHHe HHPPAKPACHOTO U YIbTPAPUOIETOBOTO U3ITYUCHUH.

YuyeHHYeCcKHUii IKCTIEPUMEHT, J1a00paTOpPHble padoThl, NPAKTHKYM:

N3yueHne napaMeTpoB 3BYKOBOW BOJIHBI.

W3ydenue pacpocTpaHeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

O NN kW

Tema 4. OnTuka
[IpsamonnHENHOE pacpoOCTpaHEHUE CBETA B OJAHOPOAHOM cpene. Jlyu cBera. TodeuHsblit
HMCTOYHHK CBETA.
OtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHHme M300pakeHUW B TUIOCKOM
3epkane. Chepuueckue 3epkania.



[Ipenomnenne cBera. 3akoHBl TPEJIOMIICHHS CBeTa. AOCONIOTHBIM  MOKa3aTesb
npenomiieHuss. OTHOCUTENBHBIN IOKa3aTrenb mpeiaoMieHus. [IoCTOSHCTBO 4YacTOTHI CBETa U
COOTHOLICHUE [UIMH BOJIH IIPU IEPEXOAEC MOHOXPOMATHYECKOIO CBETA 4epe3 I'PaHHUIly pasjeiia
JBYX ONTUYECKUX CPEL.

Xon nmyueit B mpusme. [ucnepcus cBeta. CiaoxHbIH coctaB 6enoro cBeta. L{BeT.

ITonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroil MoJaHOro BHyTPEHHETO0 OTPaKECHMUS.

CoOuparomie ¥ pacceuBaromyue nUH3bL. ToHKas suH3a. DOKYCHOE pacCTOsIHHE H
ONTUYECKasl CHJIAa TOHKOH JMH3BL. 3aBHCHUMOCTH (DOKYCHOTO PAcCTOSHUS TOHKOU chepudeckoit
JIMH3BI OT €€ T€OMETPUM U OTHOCUTEIIBHOIO IT0KA3ATENs IIPEIOMIICHMUS.

®opMya TOHKOU JIUH3BL. Y BEJIUYECHUE, 1aBAEMOE JTUH30M.

XoJ mayda, NpOLIEAUIETrO JIUH3Y 10/ IPOU3BOJIBHBIM YITIOM K €€ TJIaBHOM ONTUYECKON OCH.
[TocTpoeHne n300paskeHN TOUKK U OTpe3Ka MPsIMOi B cOOMparoleil 1 paccenBaroNIel JIMH3aX U
UX CUCTEMAX.

Ontuyeckue npubopsl. Paspemiaronias cnocoOHOCTh. [71a3 Kak onTHYeCcKasi CUCTEMA.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBast ontuka. MHTepdepenuus cBera. KorepeHTHbIE HMCTOYHUKU. Y CIOBHA
HAOJMIOACHNUST MAaKCUMYMOB W MHHHUMYMOB B HWHTEP(QEPEHIIMOHHONW KapTHHE OT JABYX
KOT€PEHTHBIX UCTOYHHUKOB. [IpuMepsl KilaccuuecKiX HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmus  cBera. JudpaxkiuoHHas pemieTka. YCJIOBUS HaONIOACHHS TJIaBHBIX
MaKCHUMYMOB IIPH MaJICHUU MOHOXPOMAaTHYECKOTO CBETA HA JU(PPAKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

Texnuueckue ycmpoiicmea u npaKkmuieckoe npumMeHeHue: OYKH, IJIyNa, IEePUCKOII,
¢doroanmapar, MNPOSKUMOHHBIA ammapar, MHKpPOCKOI, TEJECKON, BOJIOKOHHAs ONTHKAa,
T pakIIMOHHAs PEeIIeTKa, MOJISIPOU.

JdemMoHcTpanum:

1. 3aKoHBI OTpa)KE€HUs CBETA.

HccenenoBanue npeioMIeHUs CBETA.

HabmtoneHue moimHoro BHyTpEHHET0 OTpaXkeHHst. Mozienb CBETOBOIA.

HccnenoBanue xola CBETOBBIX IIYYKOB 4Yepe3 INIOCKONAPAILIEIBbHYIO IUIACTUHY U
IIPU3MY.

5. HccnenoBaHue CBOMCTB N300paKECHHIA B JIMH3AX.

6. Mogenu MUKpOCKOIIa, TEJIECKOMNA.
7
8

oD

Habmronenue uaTepdepeHym cBera.

. HabmioneHue 11BeTOB TOHKUX IUICHOK.
9. Habmonenue nudpaxiyy cBeTa.
10. U3yuenue nuppakiMOHHON pEIIeTKH.
11. Habmonenne audpakimoHHOTO CIEKTpa.
12. HabmroneHue qucnepcuu cBeTa.
13. Habmogenue nossipu3aliy CBeTa.
14. TlpumeHeHne MoIAPOUI0B sl U3YUCHUSI MEXaHMUECKUX HaMpsKCHUH.
YuyeHHYeCKHUii IKCTIEPUMEHT, J1a00paTOpPHble padoThl, NPAKTHKYM:
Jlabopamopnas paboma Ne4 « Usmepenue noxkazamens npeiomieHus CmeKiay.
Jlabopamopnasa paboma Ne5 «Onpeoenenue onmuueckol cuivl U OKyCHO20 paccmoanus

cobuparowjet TUH3bLY.
Jlabopamopnas paboma Ne6 «Hzmeperue O1uHbl C8emMOoB01 BOTHbBLY.
HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PacCTOSIHUSA OT BEIIECTBA (Ha MpUMeEpe KUIKUX
JIVH3).

W3mepenne pOKyCHOTO pacCTOSHHSI PACCEUBAIOIINX JIUH3.
[Tonmyuyenne n300paXkeHHUs B CUCTEME M3 IJIOCKOTO 3epKaja U JIMH3BL.
[Tonmyuyenne n300pakeHHs B CUCTEME U3 JIBYX JIUH3.
KoHcTpynpoBaHue TEIeCKOMMYECKUX CHCTEM.
Habmonenue nudpakuuu, nHTEpPEepeHnT 1 MOIspU3aliy CBETa.



W3ydenue nonsipu3anuy CBeTa, OTPAKECHHOTO OT MOBEPXHOCTH JUIJICKTPHUKA.
W3ydenune naTephepeHun Ja3epHOro N3IyYeHNs Ha IBYX IIENsX.

HaGmronenue aucriepcum.

Habmtonenue u nccrienoBanue qupakinOHHOTO CIIEKTPA.

[TonmyuyeHue crieKTpa U3JIy4eHHs CBETOIMO/a MIPH MOMOIIX AU(PPAKITHOHHON PELIETKH.

Pa3nen 6. OcHOBBI cileMAJILHOM TEOPHH OTHOCHTEIbHOCTH

I'paHuubl NPUMEHMMOCTH KJIACCUYECKOM MeXaHMKHU. IloCTynaTel criemMalnbHON TEOpUH
OTHOCHUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  mHTepBan.  IlpeoOpasoBanus  Jlopenma.  YcioBue
IMPUYUHHOCTU. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHM M COKpallleHUE
JUIAHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHILIBI.

CBs13p Macchl C 3HEPTUEN U UMITYJIbCOM PEIATUBUCTCKON YaCTUIbl. DHEPIUs MOKOS.

Texnuueckue ycmpoucmea U HNpaKmMmuyeckoe npumeHenue: CIIyTHHUKOBbIE INPHEMHUKH,
YCKOPUTEIIN 3apsKEHHBIX YaCTHIL.

Y4YeHn4ecKui IKCIEPUMEHT, J1adopaTopHbIe padoThl, IPAKTHKYM:

OmnpeneneHyue UMITYJIbCAa M SHEPTHM PEIATHBHCTCKUX 4acTull (1o (oTtorpadusiM TpeKoB
3apsKEHHBIX YAaCTHUI] B MArHUTHOM IIOJIE).

Pa3nea 7. KanroBas pusznka
Tema 1. KopnyckyJ/1sipHO-BOJTHOBOM 1yaJIn3M

PaBHOBecHOE TemaoBOe u3Ny4YeHHE (M3TydeHHE aOCOJIOTHO YEepHOro Teja). 3aKOH
cmenienus Buna. ['unoresa I1nanka o kBaHTax.

@OTOHBL. DHEPIHs U UMITYJIbC (OTOHA.

®otordpdext. Onbitel A.I'. CtoneroBa. 3akoHbl (oTtodddexra. YpaBHeHHe DUHINTEIHHA
s porodddexra. «Kpacnas rpanuna» Gororddexra.

JlaBneHue cBeTa (B YACTHOCTH, JIaBJICHHE CBeTa Ha aOCOJIOTHO MOIJIOMIAIOIIYIO H
abCOIIOTHO OTpakarollyto moBepxHocTh). OnbiTel [1.H. JIebenena.

BonHoBeie cBoiicTBa yactul. Bosnbsl ne bpoia. [InuHa BosHBL e bpoiins u pasmepsl
00JIacTH JIOKAIlMM JBWOKYIIEHCs dacTHibl. KopmyckynspHO-BOIHOBOW ayanu3m. Jludpakuums
3JIEKTPOHOB Ha KPUCTAJUIAX.

Crnenuduka n3mepenuit B Mukpomupe. CooTHoleHne HeonpeaeneHHoctel I eitzendepra.

Texnuueckue ycmpoucmea u NpaKkmuieckoe npumeHeHue: CIEKTPOMETp, (HOTOIIEMEHT,
(doToaTUMK, TYHHEIBHBIH MUKPOCKOII, COJIHEYHAs1 OaTtapes, CBETOAUOI.

JdemMoHcTpanum:

1. ®orodddext Ha yCTaHOBKE C IMHKOBOU TJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo ¢oTodddekra.

HccnenoBanue 3aBUCUMOCTH COMPOTUBIICHUS OTYTTPOBOIHUKOB OT OCBEILIECHHOCTH.
Ceeronuon.

. Conneunas Garapes.

YuyeHHYeCKHUii IKCTIEPUMEHT, J1a00paTOpPHble padoThl, NPAKTHKYM:

HccnenoBanue goropesncropa.

N3mepenue nocrostaaoi [inanka Ha ocHOBe uccienoanus Gporodddexra.
HccnenoBanust 3aBUCUMOCTH CHIIBI TOKA Yepe3 CBETOANO/ OT HANPSHKEHUSI.

TIENEVRN

Tema 2. ®u3nka atoma
OmnbITH IO MCCIEIOBaHUIO CTpOoeHUs aToMa. [lnanerapHast Mozens atoma Pesepdopra.
[Toctynatel bopa. M3nyuenue u mornomeHue (pOTOHOB MPHU MEpexojie aToMa C OJHOTO
YPOBHsI SHEPIUU Ha APYTON.
Bunel criektpoB. CEKTp ypoBHEN 3HEPTMH aTOMa BOAOPOJIA.
CrnioHTaHHOE U BBIHYKJIEHHOE u3nyuenue. Jlasep.



Texunuueckue ycmpoucmea U NpaKkmuyeckoe npumeHeHue: CHEKTPAJIbHBIA aHAIU3
(cmexkTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

JdemMoHcTpanum:

1. Mogens onbiTa Pezepdopaa.

2. HabmroneHue MTuHEHYATHIX CIEKTPOB.

3. VYcTpoiicTBO U JEHCTBUE CUETYMKA MOHU3UPYIOIINX YACTHII.

4. Omnpenenenre AJIUHBI BOJHBI JIA3EPHOTO U3JIYYECHHUS.

Y4eHn4ecKui IKCIEPUMEHT, JJ1adopaTopHbIe padoThl, IPAKTHKYM:

Jlabopamopnas paboma Ne7 « Habniooenue cniowno2o u IuHeuuamozo cnekmposy.

HccnenoBanue cnekTpa pa3peXeHHOIO aTOMapHOT0 BOAOPOJAa U U3MEPEHHE MOCTOSIHHON
Punbepra.

Tema 3. ®u3nka aTOMHOIO SIAPA M JIEMEHTAPHbBIX YaCTHI]

Hyxnonnas monens sapa ['eiizenGepra-MBanenko. 3apsn siapa. MaccoBoe 4ucio sijpa.
N3otomsl.

PagnoaktuBHOCTB. Aunb(a-pacnan. DIEeKTPOHHBIN W MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3aKkOoH paJMOaKTUBHOIO pacmnazna. PannoaktuBHble u30oTOmbl B mpupoxae. CBoiicTBa
MOHU3UPYIOLIEro U3JIy4eHUs. BiausHue paAMOaKTUBHOCTHU Ha JKMBBIE OPraHU3Mbl. EcTecTBEHHBIN
¢doH uznyuenus. Jlozumerpus.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

Snepubie peakiuu. [lemenune wu cuHTe3 sAxep. SpepHsiit  peakrop. IIpoOiembr
YHIPaBISIEMOr0 TEPMOSIEPHOIO CUHTE3A. DKOJIOTMUECKNE ACIIEKTHI IIEPHON S3HEPTETUKH.

Meroasl perucTpaluy U UCCIENOBAHNS JIEMEHTAPHBIX YaCTHULL.

@yHIaMEHTAIBHBIE B3aUMOACUCTBUA. bapuoHbl, Me30HBI U JienTOHBL. lIpencrasienus o
CrangaptHoil Moaenu. KBapk-riatooHHast MOAEIb aJpOHOB.

®dusuka 3a npenenamu CtannapTHON Mojenu. TemHas MaTepust U TEMHasl SHEPTHSL.

EnuncTBO (DM3nveckoit KapTHHBI MUpA.

Texnuueckue ycmpoticmeéa u npaxmuieckoe npumereHue: NO3UMETp, Kamepa BuibcoHa,
SANCPHBIA  peakTop, TEPMOSICPHBI peakTop, aromMHas OomO0a, MarHUTHO-PE30HAHCHAS
ToMOTrpadus.

Y4YeHn4ecKui IKCIEPUMEHT, J1adopaTopHbIe padoThl, IPAKTHKYM:

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue painoakTUBHOTO (DOHA C HCTIOJIb30BAaHUEM J03UMETPA.

W3ydenue noriorieHus: 6eTa-4yacTUll aTFOMUHHEM.

Pa3nea 8. DiieMeHTBI ACTPOHOMUH U ACTPOPHU3UKHU

Otanbl  pa3BUTUS  acTpoHoMuM. llpuknagHoe U MHUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOoMuHu. [IpUMEHHMOCTh 3aKOHOB (H3UKUA ISl OOBSCHEHHUS MPHPOABI KOCMHYECKHX
0OBEKTOB.

Meroasl acTpoHOMHYECKUX uHccheqoBaHuil. COBpEeMEHHBIE ONTHYECKHE TEJIECKOIIbI,
paMOTENeCKOITbI, BHEATMOC(EepHast aCTPOHOMHUSL.

Bun 3Be3gnoro He6a. Co3Be3ausi, SpKue 3Be3/1bl, IIAHETHI, KX BUANMOE ABH)KCHHUE.

ConHeyHast cucTeMa.

Comnnue. Conneunas akTUBHOCTh. McTounuk snepruu ComnHIla v 3B€3/.

3Be3/1bl, HUX OCHOBHBIE XapaKTepUCTUKHU. JluarpamMma «CHEKTpajbHBIM Kjacc -
CBETHUMOCTDY. 3B€3/Ibl TJIABHOW IOCJIEAOBATEIBLHOCTH. 3aBUCHMOCTh «Macca - CBETUMOCTBY IS
3B€3]l TJIaBHOW IMOCJIENOBAaTENbHOCTU. BHyTpennee crpoenue 3Be3d. CoBpeMEHHbBIE
MIPEACTABICHUS O MPOUCXOKACHUU U 3BOJIoIMK COJIHIIA U 3B€3/1. DTaIbl )KU3HU 3BE3/I.

Mnineunsiii [TyTs — Hama ["anaktuka. [lonoxenue u nemwxenne Connua B ["anaktuke. Tumbl
rajakTuk. PanuoranakTuku u kBazapel. UepHble ABIPHI B sIpax rajJakTHK.



Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa06na. Paz0eranme ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usinydeHue.

MacmtaOHas cTpykrypa Beenennoit Meraranaktuka.

Hepermiennsie npo0iaeMbl aCTpPOHOMUH.

Yuyenndeckue HaOTI0eHUSA:

1. HaGnroneHue HEBOOPYXXEHHBIM  TIJIa30M C  HCIOJB30BAaHHMEM  KOMIIBIOTEPHBIX
NPUIOKEHUH JJIS OIpEeNeNeHUs] TOJOXKEHUs HEOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE CO3BE31sI CEBEPHOTIO MOJIyLIApUs U SIPKUE 3BE3/bL.

2. Habmonenue B Teneckon JIyHbl, IUIaHET, TYMAaHHOCTEH U 3BE3JHBIX CKOTJICHHA.

OU3UYECKUI IPAKTUKYM

Crioco6b1 n3mMepeHus: GU3NIECKUX BEIIMYHMH C UCIIOIH30BAHUEM aHAJIOTOBBIX U HU(PPOBBIX
U3MEPUTENBHBIX NPUOOPOB U  KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM. AOCOJIOTHBIE H
OTHOCUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  ¢u3nueckux BenuyuH. OIleHKa  TpaHuIl
MIOTPELIHOCTEM.
[IpoBeneHne KOCBEHHBIX HM3MEPEHM, MWCCIEOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYHH,
IIPOBEpPKA MPEUIOKEHHBIX THIOTE3 (BBIOOP pabOT, OMMCAHHBIX B TEMATUYECKHUX pa3/iesiax).

O0o0maroniee NOBTOpeHUE

O6oOmieHne W cHcTEMaTU3alusl  COJACpXKaHUSA  pa3lenoB  Kypca  «MexaHukay,
«MonekynsipHas (pu3nka ¥ TEPMOJUHAMUKA», «IIEKTpoauHaMHKa», «KoneOaHHs M BOJIHBI,
«OCHOBBI  CIEIMATILHONM TEOPHUH OTHOCUTENbHOCTHY, «KBaHTOBas Qu3uKay, «IIEMEHTHI
aCTPOHOMMHU U aCTPOPUIUKI.

Ponp ¢u3mku u acTpoHOMUM B 3KOHOMHYECKOW, TEXHOJIOTUYECKOW, COIMATBHOU U
THYECKOW cdepax [NeATeNbHOCTH 4YeloBeKa, polb M MeCTO (HU3MKM U acCTPOHOMHUH B
COBPEMEHHOW HayyHOW KapTHMHE MHUpaA; pOjib (QHU3NUECKO Teopud B (HOPMHUPOBAHUU
NPEJCTaBICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO (PU3NIECKON KapTUHBI MUpPa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEJICTABICHUN O IIPUPOJE.

MEXIPEJIMETHBIE CBS3U

Nzyyenne kypca pusuku yriayOiaeHHOTO ypoBHS B 11 Kilacce OCYIIECTBISCTCS C Y4ETOM
COJIEPKATENBHBIX MEXKIPEIMETHBIX CBS3€M C KypcaMH MAaTeMaTUKH, OWOJOTHH, XHMHUH,
reorpaduu U TEXHOJIOTUU.

Mesicnpeomemusle NOHAMUSA, C8A3AHHbBIE C USYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBIICHWE, Hay4yHBbIH (akT, rumore3a, (u3Wdeckas BeIUYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, H3MEPUTETHHBIC
npubopsl, nudpoBas sadoparopusi.

Mamemamuka: pelieHue CUCTEMbl YPaBHEHHIA, TPUTOHOMETpUUYECKHUE (YHKIIUU: CHHYC,
KOCHHYC, TAHT€HC, KOTAaHT€HC; OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIIECTBO; BEKTOPHI U HX
MPOSKIIMA Ha OCH KOOPAHMHAT, CJIOXKEHUE BEKTOPOB; MPOU3BOAHBIC SJIEMEHTAPHBIX (DYHKIIUIA;
MPU3HAKY TI0I00US TPEYTOIBHUKOB, OMPEIEICHHE TUIOIIAAN TUTIOCKUX GUryp U o0bema Ted.

Buonozusa: >nextpuyueckue SBICHHUS B JKUBOM MNpHpone, KojeOaTenbHBbIC IBUKCHHUS B
KUBOW  TPUPOJE,  DJKOJOTHYECKHE  PUCKM  TPU  TPOU3BOACTBE  AJICKTPOIHEPIHH,
ANIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYXKAIOMICH Cpenabl, YJIbTPa3BYKOBas JIMAarHOCTHUKA B
MEIUIINHE, ONITUYECKUE SBJICHHUSI B )KUBOUM MPUPOJIE, ACHCTBHE paJMallii Ha KUBBIE OPTaHU3MBI.

Xumua: cTpoeHHEe aTOMOB M MOJEKYJ, KPHUCTAUIMYECKass CTPYKTypa TBEPIBIX Tel,
MEXaHH3MBbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIeTKH, CIIEKTPAIbHBIN aHAIU3.

T'eozpaghusa: MarHUTHBIE TONIOCA 3€MIIH, 3aJI€KH MArHUTHBIX Py, (OTOCHEMKA 3€MHOM
MMOBEPXHOCTH, MPEJICKa3aHNe 3eMIIETPCEHUH, celicMorpad.

Texnonozusn: NPUMEHEHUE TOCTOSHHBIX MAarHUTOB, OJCKTPOMArHUTOB, JIMHHUH
JNEKTporepead, TeHepaTop MEePEMEHHOTO TOKa, SJEKTPOABUTATENh SIKOOHM, WHIYKIIMOHHAsS
neyb, paaap, paAuoONpPHEMHHK, TEIeBU30p, aHTeHHa, TenedoH, CBY-meub, ymbTpa3ByKoBas



JUAarHoCTuka B TCXHHUKC, HpOCKL{HOHHLIfI arrapar, BOJIOKOHHAad OIITHKA, COJIHCHHAA 6aTapeﬁ,
CITYTHUKOBBIC IIPUCMHUKHU, AACPHAA SHCPICTUKA U SKOJIOTHUYCCKUC aCIICKTLI €C pa3BUTHA.

MJIAHUPYEMBIE PE3YJIBTATHI OCBOEHMSI YUEEHOT'O TIPEJMETA
«@PU3UKA» HA YPOBHE CPEJHEI'O OBIIET'O OBPA30OBAHMS
(YT JIYBJEHHBII YPOBEHD)

OcBoenne yueOHOro mpeamera «®Pusnka» Ha ypOBHE CpeIHEro OOLIEro oOpazoBaHMA
(yrmyOneHHBIH YpPOBEHB) JOJKHO OO0ecreYnBaTh JOCTIDKEHHE CIEIYIOIUX JIHYHOCTHBIX,
MeTarnpeIMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

I'paxxnanckoe BociuTanme:

v’ cHOPMHPOBAHHOCTh TPAXKIAHCKONW MO3MIMKA OOYYalOMEroCsi Kak aKTHBHOTO W
OTBETCTBEHHOTO YJIEHa POCCUICKOT0 00IIeCTBa;

v/ IpUHSATHE TPAJAUIMOHHBIX OOIIEYETOBEUYCCKUX TYMAHUCTHIECKUX U JIEMOKPATHYECKUX
LIGHHOCTEIA;

v/ TOTOBHOCTH BECTH COBMECTHYIO JIESTCIBHOCTh B MHTEPECAX IPaXkJaHCKOTO OOMLIECTBa,
y4acTBOBaTh B CAMOYINPABIEHUH B ILIKOJIE U AETCKO-IOHOIIECKUX OPraHU3alMsIX;

v\ yMeHHE B3aMMOJEHCTBOBATh C COIMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBHU C HX
(GYHKIMSMU ¥ Ha3HAUYCHUEM;

v/ TOTOBHOCTH K T'YMaHHTAPHOMN U BOJOHTEPCKOMU JESTETbHOCTH.

IIarproTHYecKkoe BOCIMTAHUE:

v c(hOPMHPOBAHHOCTH POCCUICKON IPaXKIAHCKOM HICHTUYHOCTH, TATPUOTH3MA;

v/ 1IEHHOCTHOE OTHOIIEHHE K TOCYIApPCTBEHHBIM CHMBOJIAM; JOCTHXKEHHAM POCCHHUCKHX
yUEHBIX B 00J1aCTH (PU3UKU U TEXHUKU.

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHHE:

V' c(hOPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO MOBEICHHS;

v/ CIIOCOGHOCTh ~ OIIEHWBATH ~ CUTYallMl0 W  [PHHUMATh  OCO3HAHHBIC  PEIICHUS,
OpPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B AEATEIbHOCTU
YYEHOT0;

v/ 0CO3HAHHWE JINYHOTO BKJIAJa B MOCTPOCHHE YCTONYMBOTO Oy IYIIETO.

ICTETHYECKOE BOCIIUTAHHE:

v/ 3CTETHYECKOE OTHOLIEHHE K MHpY, BKJIIOYas OSCTETUKY HAYYHOrO TBOPYECTBA,
NpUCYIIETO (PU3NUECKON HAYKe.

TpynoBoe Bocnutanue:

v WHTEpec K pasiuyHbiM chepaM MpodhecCHOHANBHONU JESITEIBHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oymyrien
npodeccur U pearn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIaHbI;

v/ TOTOBHOCTbH U CIIOCOGHOCTH K 00Pa30BaHUIO M CAaMOOOPa30BaHHUIO B 00JaCTH (U3UKH HA
MIPOTSKEHUU BCEH JKU3HU.

JIKOJIOTHYECKOe BOCIIUTAHHE:

v c(HhOPMHPOBAHHOCTD JKOJIOTHYECKOM KyJBTYpbl, OCO3HAHHE TJI0OATBHOrO Xapakrepa
HKOJIOTHYECKUX MPOOIIeM;

v/ IUTaHUPOBAHUE U OCYIIECTBJICHHUE NEUCTBHI B OKPY)KAIOUICH Cpe/ic HA OCHOBE 3HAHHS
LeJIeH YCTOMYUBOIO Pa3BUTHS YEIIOBEYECTBA;

v/ pacuiipeHue OIbITa JESTEIBHOCTH OJKOJOTMYECKOM HAMpaBICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUMN TI0 (pHU3UKe.

IleHHOCTH HAYYHOT'O MO3HAHMS:

v’ c(hOPMHPOBAHHOCTH MHPOBO33PEHUsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;



v 0CO3HAHWE IEHHOCTH HAYYHOM JEATEJILHOCTH, TOTOBHOCTH B MPOIECCE HM3YyYECHHUS
(U3UKN OCYHIECTBIATH MPOEKTHYIO M UCCIIEIOBATENLCKYIO JCITEIbHOCTh MHAUBHIYyAIbHO U B
rpymrne.

B mporecce AOCTMXKEHHS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOTPAMMBI CPEIHETO
obmero oOpa3oBaHUs MO (QHU3UKE Y OOYYaIOMIUXCS COBEPIICHCTBYETCS 2MOYUOHANbHbIU
unmeniexm, Mpeanoiararomuii chpopMUpPOBaHHOCTH:

CAMOCO3HAHUS, BKIIOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE COCTOSHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHATIBHOU c(hepbl, OBITh YBEPEHHBIM B ce0€;

camope2yauposanis, BKIOYAIOMET0 CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTD
3a CBO€ TIOBENIEHUE, CIIOCOOHOCTH aJalTHPOBATHCS K OMOIMOHAIBHBIM W3MEHCHHSM, U
MPOSIBIISATE THOKOCTH, OBITH OTKPBITBIM K HOBOMY;

8HYymMpeHHel MOmueayuy, BKIIOYAIOIIEH CTpEeMIIEHHE K JOCTIDKCHHIO IeTH M YCHexy,
ONITUMU3M, UHUITUATUBHOCTh, YMEHUE ACHCTBOBAThH, ICXO/SI U3 CBOUX BO3MOXHOCTEH;

sMnamuu, BKIIOYAIONICH CHOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE IPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOLIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COYUAbHBIX HABLIKOG, BKIIOUYAIONINX CIIOCOOHOCTH BBICTPAaWBATh OTHOIIEHUS C JAPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC U pa3pernarh KOH(OIUKTHL.

METAINIPEAMETHBIE PE3YJIbTATDI

Ynueepcanvnvie nosnagamensvnoie oeiicmeusn

ba3oBble Jlornyeckue 1efcTBUA:

v’ caMOCTOATENLHO (HOPMYJIMPOBATh U AKTyaIM3UPOBaTh IPOOJIEMY, PacCMATpUBaTh €€
BCECTOPOHHE;

v’ onpeseNATh HeIN AeSTeILHOCTH, 3a/1aBaTh apaMETPhl M KPUTEPUHU UX JTOCTHIKEHUS;

v/ BBISBIATH 3aKOHOMEPHOCTH M IPOTUBOPEYUS B PACCMAaTPUBAEMBIX (PU3MYECKHX
SIBIICHUSIX;

v/ paspabaTbiBaTh IUIaH pEUIEHHs POOJIEMBI C YYEeTOM aHaldu3a HMMEIOLIUXCS
MaTepHUaTbHBIX ¥ HEMaTEePHAILHBIX PECYPCOB;

v BHOCHTH KOPPEKTHUBEHI B JI€ATEIBHOCTH, OLIEHMBATH COOTBETCTBHE PE3YJIHTATOB IEISAM,
OILICHUBATh PUCKU MOCIEICTBUN AEITETbHOCTH;

v KOOpJMHHUPOBATh M BBINOJHATH Pa0OTy B YCIOBHSX pEaJbHOrO, BUPTYAILHOTO M
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

v/ pa3sBUBATh KPEATHMBHOE MBIIIJIEHHE TIPH PEIICHUH )KU3HEHHBIX IPOOJIEM.

basoBble ucciienoBare/ibCKie AeHCTBUSA:

v/ BIIQJIETh HAYYHOM TEPMHUHOJIOTHEN, KIKOYEBBLIMU MOHATHAMH U METOAAMH (PU3HYECKON
HaYKH,

v/ BIIaJIETh HABBIKAMHU Y4€OHO-HMCCIIEI0BATENLCKON M TPOEKTHOM JeATEILHOCTH B 00J1aCTH
(U3HUKH; CITOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEILHOMY IOUCKY METOJIOB PEIICHHUs 3a1a4
(U3HYECKOTO COJepIKAHUS, MPUMEHEHHIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

v/ BIIQJIETh BUIAMH JEATEIBHOCTH 10 MOJYYEHUIO HOBOIO 3HAHHMS, €r0 MHTEPIPETALUH,
MpeoOpa3oBaHUI0 M TPHUMEHECHUIO B PAa3MYHBIX YYEOHBIX CHUTyalHsX, B TOM 4YHUCJIE TpHU
CO3JIaHMH Y4EOHBIX MPOCKTOB B 00JIaCTH (DU3UKH;

v/ BBIBIIATH TPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJlM3UpOBaTh 3a/ady, BBIIBUIaTh
TUMOTE3y €€ peIIeHHs, HaXOAUTh AapryMEHThI IJIs JO0Ka3aTelbCTBA CBOMX YTBEPKIACHHIA,
3a/laBaTh MapaMeTPbl U KPUTEPUH PEIICHHUS,

v/ aHAIM3UpOBaTh IIOJNyYEHHBIE B XOJ€ pEIICHHS 3aJaud Pe3yJIbTaThl, KPUTHYECKU
OILICHUBAThH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;

v’ cTaBuTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1aUul B 00Pa30BATEILHOM JEATENLHOCTH, B
TOM YHCJIE NIPU U3yUYEeHUU PU3UKH;

v/ 1aBaTh OIIEHKY HOBBIM CHTYAIMAM, OLEHUBATH IPUOOPETEHHBIN OIIBIT;

v yMETh EPEHOCUTH 3HAHUS [0 (PU3UKE B IPAKTUYECKYIO 00JIACTh KU3HEAEATENBHOCTH;

v yMETh MHTErPUPOBATH 3HAHMS M3 PAa3HBIX MPEAMETHBIX 00JIACTEH;



v/ BBIIBHIaTh HOBBIC WJEH, MPEUIAraTh OPUTHHAIBHBIC MOJXOJbI U PEIICHHS; CTABHUThH
poOJIeMbl U 33a4H, IOMYCKAIOIIKE albTepHATHUBHbIC PEILICHHS.

Padora c undopmanueii:

v/ BIajeTh HaBBIKAMH MOJNyYeHHs HWHOOpMAmuU (PU3HYECKOTO COJCPIKAHUS W3
MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIBHO OCYILECTBIISATH MOUCK, aHAIIN3, CUCTEMATH3AIHNIO 1
MHTEpHpeTanio HHPOPMAIIUU Pa3HbIX BUA0OB U (HOPM IpeACTaBICHHUS;

v/ OIIEHHBATh JOCTOBEPHOCTH HH(POPMAIIHH;

v/ HCIONB30BaTh CPEICTBA HHMOOPMAIUOHHBIX M KOMMYTAIIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OPraHM3ALMOHHBIX 3a1ad C COOIIOEeHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€3011aCHOCTH, THTUEHBI, pecypcocOepeKeHusl, IPABOBbIX H
TUYECKUX HOPM, HOPM HH(OPMAIIMOHHOHN 0€30MacHOCTH;

v’ co31aBaTh TEKCThI (HM3UYECKOTO COICPKAHHS B PaslMYHBIX (opMarax ¢ y4eToM
Ha3HauYeHUs WHPOpPMALMKM W LEJNEeBOM ayauToOpuu, BBIOMpas ONTUMAIbHYIO (opMmy
NPEJCTABICHUS U BU3yaJIH3alUH.

Ynueepcanvnvie kommynuxamuenwie oelicmeus

OO0menue:

v/ OCYyIIECTBIIATH OOIICHHE HA YPOKaX (PU3UKH M BO BHCYPOUHOM JAESATEIBHOCTH;

v/ pacro3HaBath MPEIIOCHUIKA KOHQIUKTHBIX CHTYAIUi U CMATYaTh KOH(IUKTHI;

v/ pa3BepHYTO W JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHS C HCIOJb30BAHHEM S3BIKOBBIX
CPEACTB.

CoBMecTHas1 1eSITeJIbHOCTD:

v/ MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHIHOM U UHIWBHYaIbHON pabOTHI;

v/ BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX JCHCTBHI C y4ETOM OOIIMX WHTEPECOB W
BO3MOKHOCTEH Ka)KI0T0 YiIeHa KOJUIEKTHBA;

v/ NIpUHAMATHh [EJIH COBMECTHOW JESTEIBHOCTH, OPraHM30BBIBATH M KOPPEKTHPOBATH
JNEUCTBUSA IO €€ IOCTHKCHHUIO: COCTABJIATH ILIAH JEHUCTBHM, PACHPENEIATh POJIM C Y4ETOM
MHEHHS YYaCTHUKOB, 00CYXIaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

v/ OIlEHMBATh KA4eCTBO CBOETO BKJIaJa M KaXIOr0 YYaCTHHKA KOMAHIbI B OOIIHiA
pe3yabTaT MO pa3paboTaHHBIM KPUTEPHSIM;

v/ mpejsiaraTh HOBbIE TPOEKTHI, OICHUBATH MU C TO3MI[MUA HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAaKTUYECKOU 3HAUMMOCTH;

v/ OCYIIECTBJIATh MO3UTUBHOE CTPATETHYECKOE TMOBEJACHHE B PAa3IMYHBIX CHTYaIlUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHUE, OBITh HHUIIMATHBHBIM.

Ynueepcanwvnvie pecynamuensvie oeiicmeusn

Camoopranmu3anmusi:

v/ CaMOCTOSITENIBHO OCYHIECCTBIISATh MO3HABATEIBHYIO JESITEIBHOCT B 00JIacTH QU3UKU U
aCTPOHOMMHU, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (POPMYIIHPOBATH COOCTBEHHBIE 3aJaUH;

v/ CaMOCTOSITENIBHO COCTAaBJISTh IUIAH PEIICHHs PACYETHBIX M KAUYECTBEHHBIX 331a4, [UIAH
BBIIOJIHEHUS] MPAKTHMYECKOW pabOThl C yYETOM HMMEIOIIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHUH;

v/ J1aBaTh OIEHKY HOBBIM CHTYAIIUsIM;

v/ pacupsTh paMK# y4eGHOTO TpeiMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHH;

v/ Jlenath OCO3HAHHBIN BBIOOD, ApTYMEHTHPOBATH €r0, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
pelieHue;

v/ OIlEHHUBATH IPUOOPETECHHBIH OIIBIT;

v’ croco6CcTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO JPYAUIUAM B 00NacTH (HH3HKH,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb:

v/ J1aBaTh OICHKY HOBBIM CHTYAIlMsIM, BHOCUTh KOPPEKTHBBI B JICATEIBHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;



v/ BIaJeTh HABBIKAMU TIO3HABATEIBHOM pPE(PIEKCHH KaK OCO3HAHHS COBEPIIACMBIX
JEUCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3YJIBTATOB M OCHOBAHUIl; HCIOIB30BaTh MPUEMBI
peduiekcuu Ut OLIEHKU CUTYaIlMH, BBIOOpa BEPHOTO PEIICHUS;

v/ yMETb OIIEHUBATH PUCKH M CBOCBPEMEHHO NIPUHUMATH PEIICHUSI 10 UX CHHKEHUIO;

v/ IIPUHUMATH MOTHBBI U aPT'yMEHTBI JIPYTUX [IPU AHAIU3E PE3YIIbTATOB JAEATEIHLHOCTH.

IIpunsiTue cedst U APyrux:

v/ IIpuHEMATH Ce0sl, MOHUMAsi CBOU HEIOCTATKU U JOCTOUHCTBA;

v/ IPUHAMATH MOTHBBI U APTYMEHTBI IPYTUX [IPU AHAIU3E PE3YIIbTATOB JAESATEILHOCTH;

v/ pU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OUINOKH.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

B mpouecce u3yueHus kypca ¢u3uMKd yriayoneHHoro ypoBHsS B 10 kiacce y4YeHHK
HAy4UTCH:

v/ MOHWMATh poJib (U3UKA B SKOHOMHYECKOW, TEXHOJOTHUYECKOM, 3KOJOTHUECKOM,
COLMAILHOW M JTHYECKOW cdepax AEATEIbHOCTH YEJIOBEKa; pOjb MU MecTo (U3MKH B
COBPEMEHHOM HAay4YyHOM KapTHHE MHpA; 3HAYCHHUE OIMUCATEIIBHOW, CUCTEMAaTU3UPYIOLLEH,
OOBSICHATENIbHOW W TPOTHOCTUYECKOM (PyHKIUH (Qu3MUecKoi TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (U3MKM M TEPMOJUHAMUKH; DOJIb (PU3UUECKOH Teopun B (HopMUpOBAHUH
NPEJCTaBICHUN O (PU3NIECKON KapTUHE MUPA;

v/ pa3nuyaTh yCIOBHUs MPUMEHUMOCTH MOJIEICH (PU3HUECKUX Tl M MPOIECCOB (SBICHHUIA):
UMHEpLMaJbHas CUCTEMa OTcyeTa, aOCOJIIOTHO TBEpPAOE TENO, MaTepuajgbHas TOUKa,
PaBHOYCKOPEHHOE JIBIXKEHHME, CBOOOJHOE TajeHHe, aOCONIOTHO ympyras aedopmarus,
abCOJIOTHO yNpyroe M aOCOJIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJEIHM ras3a, XHAKOCTH U
TBEPAOrO (KPUCTAJUIMYECKOIrO) Tejla, UACANbHBIM Tra3, TOUYEYHBIH 3apsf, OJHOPOJHOE
JJIIEKTPUYECKOE T10JIE;

v’ pasznmuuarh ycioBus (IpaHMIBI, 00JACTH) TPUMEHHUMOCTH (HM3UYECKUX 3aKOHOB,
MIOHUMATh BCEOOIINI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB M OTPAHUYEHHOCTh MCIIOJIB30BaHHS
YaCTHBIX 3aKOHOB;

v/ aHaIM3UpOBATh W OOBSCHATH MEXAHUYECKUE TPOIECCHI M SBICHHS, WCIOJb3Ys
OCHOBHBIE II0JIO)KEHHS M 3aKOHbl MEXAHHUKH (OTHOCUTEIBHOCTb MEXaHMUYECKOIO JIBMIKEHUS,
(dopMyIBl KHHEMAaTHKH PaBHOYCKOPEHHOTO JIBUXKEHHUs, Tpeodpa3zoBanus [ anmnes A1 CKOpocTH
U IIEPEMEIICHUS, 3aKOHbI HbIOTOHA, MPUHIMII OTHOCUTENILHOCTU ['anmuies, 3aKOH BCEMHUPHOI'O
TATOTEHMS, 3aKOHBI COXPAaHEHHUS UMIYJIbCa U MEXaHUYECKOH SHEPruH, CBsA3b pabOTHI M CUJIBI C
U3MEHEHHEM MEXaHWYECKOM HHEPruM, YCIOBUS PpAaBHOBECUS TBEPJAOrO TeENa); IPU ITOM
HCIIOJIB30BaTh MAaTEMAaTHYECKOE BBIPAKEHUE 3aKOHOB, YKA3blBaTb YCIIOBHUS INPUMEHUMOCTH
¢du3nuecKUx 3aKOHOB: MpeoOpa3oBaHmii ['amuies, BTOPOro M TpeThero 3akoHOB HprOTOHA,
3aKOHOB COXPaHEHUS UMITYJIbCAa U MEXAaHUUECKOU SHEPIUH, 3aKOHA BCEMUPHOI'O TATOTCHMUS;

v/ aHaIM3UpPOBATh W OOBSICHATH TEIUIOBBIC MPOLECCHI U SIBJICHHS, HCIIONB3Ys OCHOBHBIE
nonoxeans MKT u 3akoHBI MONEKYNISpHOM (U3MKM U TepMOIUHAMUKH (CBSI3b JaBICHHS
UJCAJIbHOIO ra3a co CpelHel KMHETUYECKOW SHEPIUEH TEIJIOBOrO JBWKECHMS W KOHLICHTPAaLUEH
€ro MOJIEKYJI, CBSI3b TEMIEPATypbl BELIECTBA CO CPEIAHENM KMHETHYECKOW SHEPTUM TEILIOBOIO
JBIKEHUS €r0 YacTHIl, CBA3b JABJICHUs UJCAIBHOIO ra3a C KOHLIEHTpPALUEW MOJIEKYN U €ro
TeMIeparypol, ypaBHeHue MenneneeBa-Knanelipona, nepBblii 3aKOH TEPMOJMHAMUKH, 3aKOH
COXPAaHEHHUs DSHEPIrUU B TEIUIOBBIX IpoOLECCcax); IMPH 3TOM HCIOJIb30BaTh MaTeMaTHYECKOE
BBIDAKEHUE 3aKOHOB, YKa3bplBaTb yCIIOBUS IPUMEHUMOCTH YypaBHEHUs MeHeneeBa-
Knaneiipona;

v/ aHaIM3UpOBaTh U OOBACHATH OJIEKTPUYCCKUC SBICHUS, WCIOJIb3ys OCHOBHBIE
IIOJIO)KEHUS U 3aKOHBI UIEKTPOJAMHAMUKH (3aKOH COXPAHEHHS AJIEKTPUYECKOrO 3aps]ia, 3aKOH
KynoHa, NOTEHIMANbHOCTH  AJIEKTPOCTATUYECKOTO  IOJIA, MPUHLUUI  CYNEPIO3ULUU
ANEKTPUYECKUX TOJIEH, IPU 3TOM yKa3blBas yCJIOBUS NPUMEHMMOCTH 3akoHa KysoHa; a Ttakxke
IIPAKTUYECKH Ba)KHBIE COOTHOLIEHMs: 3aKOHbI Oma s ydyacTka LENu U JUId 3aMKHYTOH



aJIeKTpuueckor 1enu, 3akoH Jxoyns-Jlenma, npaBuma Kupxroda, 3akonst ®apanmes s
AJIEKTPOJIN3A);

v/ OnuchIBaTh (PU3MUYECKHE MPOIECCHI M SIBJICHUS, MCIIOIb3Ysl BEJIUYHHBL MEPEMEIICHHUE,
CKOPOCTb, YCKOpPEHHE, HMIIYJbC Te€Ja U CHCTEMBbl Te€Jl, CUJIa, MOMEHT CHUJbl, [aBJICHHUE,
MOTEHIMAJIbHAs SHEpPrus, KUHETHYECKas DSHEPrusi, MEXaHWdecKas »HHeprus, pabdoTa CHIIBL
LIEHTPOCTPEMUTEIILHOE YCKOPEHHE, CUila TSKECTH, CUila YIPYTOCTH, CHJIa TPEHMs, MOLIHOCTD,
SHEpPrus B3aUMOJICHCTBHA Tesla C 3emiiell BOJIM3M €€ MOBEPXHOCTH, SHEPTHsl YHpPYyrou
neopManuy TMPY>KUHBI; KOJIWYECTBO TEIUIOTHI, aOCONIOTHAas TeMIeparypa Teia, pabora B
TEPMOJMHAMUKE, BHYTPEHHSS SHEPrHsl OJHOATOMHOTO HJCAIBHOTO Tas3a, paboTa HAealbHOTO
ra3a, OTHOCHUTENbHAs BIAXHOCTb Bo3ayxa, KIIJI wuaeanbHOro TEIIOBOrO —JBUTATENs;
JIEKTPUYECKOE I10JI€, HAIPSPKEHHOCTD 3JIEKTPUYECKOTO I0JIsL, HANIPSYKEHHOCTD I10JI1 TOYEYHOI'O
3apsfa WM 3apsyKEHHOrO I1apa B BaKyyMe€ M JUAJIEKTPUKE, IMOTEHIMAN 3JEKTPOCTaTHYECKOIO
I0JI, Pa3HOCTh IOTEHLMAJIOB, 3JIEKTPOABIKYIIAsl CWJIA, CHUJa TOKa, HAaNpsSKEHUE, MOIIHOCTb
TOKA, JJIEKTPUYECKash €MKOCTb IUIOCKOIO KOHJEHCATOpa, CONPOTUBJICHUE YYacTKa LENU C
IIOCJIEI0BATEIILHBIM U NIaPAJLIEIIbHBIM COEUHEHUEM PE3UCTOPOB, SJHEPIHUS HIEKTPUUECKOTO I10JIS
KOH/JIEHCATOPa;

V' 0OBSCHATH 0COOEHHOCTH MPOTEKAHUS (PUIMUECKHUX SIBIICHUI: MEXaHHUYECKOE [[BHKECHHUE,
TEIUIOBOE JBM)KEHHE YAaCTHI[ BEIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBH)KCHUE,
middy3us, KuUNeHWe, MHCHNApEeHHe W KOHJEHCAlWs, IUIaBJIEHHE W KPHCTAJLIU3AIHs,
HaIPaBJIEHHOCTh TEIJIONEPENAUH, DJIEKTPU3aLUs TeJl, 3KBUIOTEHLUHUAIBHOCTh IOBEPXHOCTU
3apsKEHHOIO IPOBOJAHMKA;

v/ POBOJUTEH HCCIIEJOBAHUE 3aBHCHMOCTU OJHOM (DM3UYECKOW BEIMYMHBI OT IPYroMl C
MCTIOJIb30BAHUEM MPSIMBIX H3MEPEHHI: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJTYYCHHOM 3aBUCHUMOCTH (U3MYECKUX BEIMYMH B BHJIE TI'paUKOB C Y4YETOM
aOCOJIOTHBIX MOTPELTHOCTEH U3MEPEHUH, JIeNlaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEOBAHUS;

v/ POBOJUTH KOCBEHHBIC W3MEPCHUs (PUIMUYECKMX BEJIMYWH; [PU 3TOM BHIOHPATH
ONTUMANIbHBI METOJ W3MEPEHHUs, OLEHHBATh A0OCONIOTHBIE M OTHOCUTENbHBIE MOTPEIIHOCTU
IPSIMBIX U KOCBEHHBIX U3MEPEHMI;

v/ POBOJUTH OMBITHI IO MPOBEPKE MPEUIOKEHHON MMIIOTE3bI: MIAHUPOBATH SKCIIEPHMEHT,
coOHMpaTh SKCIEPUMEHTAIBbHYIO YCTaHOBKY, aHAJM3UPOBATh MOJIyUYE€HHBIE PE3yJIbTaThl U JIeNaTh
BBIBOJIbI O CTaTyCE MPEIOKEHHON TUIIOTE3bI;

v’ coburoath MpaBiia 0E30MacHOTO TPyJa IpH MPOBEICHUH HCCIICIOBAHUNA B paMKax
yu4eOHOTO  SKCIIEPUMEHTa, TNPAaKTUKyMa U  Yy4eOHO-MCCIEOBAaTENbCKOW U  MPOEKTHOM
TESITeIBbHOCTH C MCIIOJIb30BaHUEM U3MEPUTENILHBIX YCTPOUCTB M 1a00paTOPHOTO 000PYAOBAHMS;

v/ peliarh pacyeTHbIE 3aJayd C SBHO 3aJaHHOM M HEABHO 3aaHHOM (U3MYECKON
MOJIC/IbIO: Ha OCHOBE aHajHM3a YCJIOBUS OOOCHOBBIBATH BBIOOD (H3MUECKOM MOAEIH,
oTBeYaoLIeil TpeOOBaHMAM 3aJaud, NPUMEHATH (OPMYJBI, 3aKOHbBI, 3aKOHOMEPHOCTH U
NOCTyNaThl (U3NYECKUX TEOPUH TPU UCIONB30BAHUM MAaTEMaTHYECKHMX METOIOB PELICHHS
3aJ1a4, IPOBOAMTH pacueThl HA OCHOBAaHUU MMEIOIIMXCS IaHHBIX, aHAJIM3UPOBATh PE3YJIbTAThl U
KOPPEKTUPOBATh METO/IbI PELICHUS C yUETOM IOJIy4EHHBIX PE3YJIbTaTOB;

v/ pemiaTh Ka4eCTBEHHBIC 3aa4yd, TPEOYIONHE MPUMEHEHNE 3HAHUI U3 PAa3HBIX Pa3JIesioB
IIKOJIBHOTO Kypca (PU3MKH, a TakKe WHTETpalud 3HAHUH M3 JPYTruX NMPEIMETOB €CTECTBEHHO-
HAy4yHOr'O LIMKJIA: BBICTpAauBaTh JIOTUYECKYIO LIETIOUKY PACCYKIEHUN C OMOpPON Ha U3y4YCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS;

v/ HCIIOJIb30BATh TEOPETHUECKUC 3HAHUS YISl OOBICHCHUSI OCHOBHBIX MMPUHIMIIOB Pa0OThI
M3MEPUTENIBHBIX PUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUYECKUX MPOLIECCOB;

v/ IIPUBOAUTH TPUMEPHI BKJIAIa POCCHHCKUX U 3apyOCIKHBIX YUCHBIX-(DU3UKOB B Pa3BUTHE
HayKH, OOBSICHEHHUE MTPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

v/ aHaIM3UpOBaTh M OIICHUBATH IIOCJIEACTBUSL  OBITOBOM W  TPOM3BOJICTBEHHOM
NeSITeIbHOCTH YEJIOBEKa, CBA3aHHOW C (PM3NYECKMMHU IMPOLIECCAMHU, C MO3UIUN HKOIOTHUECKOM
0€30MacHOCTH, NPEACTABICHUN O PALMOHAIBHOM IPHUPOJIONOIB30BAHUH, a TAKKE PasyMHOM



MCTIOJIb30BAaHUU JOCTI)KEHUHM HAYKH M TEXHOJOTHH ISl NalbHEHIIEro pa3BUTHS YeIOBEUECKOTO
o011ecTBa;

v/ IIPUMEHSTH Pa3IHYHbIE CIIOCOOBI PaboThl ¢ HHOPMANUEH HU3UIECKOTO COMEPIKAHUS C
UCTIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHI: TPU 3TOM HCIOIH30BATh
COBpEMEHHBbIE WH(pOPMAIMOHHbIE TEXHOJOTUU /ISl TIOUCKA, MEepepabOTKU M TNPEAbSBICHUS
yueOHOM W Hay4YHO-TIOMYJISIpHOW HMH(POpPMALUH, MOJYyYECHHOH W3 pa3IMYHBIX HCTOYHHUKOB;
KPUTHYECKH aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMAIIMIO ¥ OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIINXCS 3HaHUH, TaK ¥ Ha OCHOBE aHAJIM3a CTOUYHUKA HH(OpMaIuy;

v/ NpOSIBJISATH  OPraHHW3AIMOHHBIC ¥  ITI03HABATEIBHBIC YMEHHS CAMOCTOSITEIBHOTO
npuoOpeTeHus HOBBIX 3HAaHMKW B  TpoOIecce  BBIMOJHEHHS MPOEKTHBIX U y4ueOHo-
UCCIIeI0BATENCKUX paboT; paboTaTh B IPYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLUABHBIX POJICH,
IUTAHUPOBaTh pabOTy TpyNIbl, PAlMOHAIBLHO pPACHpPEeNATh OOSM3aHHOCTH W IUIAHUPOBATH
JeSITEeIbHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, AaJeKBaTHO OLIEHUBATh BKJIQJ KaxXJIOro u3
YYaCTHHUKOB TPYIIIIBI B PEIICHUE pacCCMaTPUBAEMO TPOOIEMBI;

v NpOSIBIATH MOTHBAlMIO K Oyaymed npo()ecCHOHATBHON — JEATENBHOCTH — TI0
CTMEUUANBHOCTAM (PU3UKO-TEXHUIECKOTO MPO(UIIsL.

11 KJIACC

B mpouecce u3yueHus kypca ¢U3MKU yriayOleHHoro ypoBHsS B 11 kilacce y4YeHHK
HAy4YUTCH:

v/ MOHWMATh poOJIb (U3UKA B SKOHOMHYECKOW, TEXHOJOTHUYECKOM, 3KOJOTHUECKOM,
COLMAILHOW M JTHYECKOW cdepax AEATEIbHOCTH 4YEJNOBEKa; pOjb MU MecTO (U3UKH B
COBPEMEHHOM HAy4yHOM KapTHHE MHUpPA; POJIb aCTPOHOMHM B IPAKTHUECKOW JEATEIIBHOCTU
YelloBEKa U JAJbHEWIIEM HayYHO-TEXHUYECKOM Ppa3BUTHM; 3HAUEHHE OIMCATEIbHOM,
CHUCTEMaTH3UPYIOLIeii, OOBSICHUTEIBHOM U MPOTHOCTHYECKONW (YHKUMN (PU3MUECKOW Teopuu —
AJIEKTPOAMHAMUKY, CIEHUAIBHOM TEOPUU OTHOCUTEIILHOCTH, KBAaHTOBOM (HM3UKH; pPOJIb
¢usnueckoil Teopun B (HOPMUPOBAHUU MPEACTABICHUNA O (PU3UUECKON KapTUHE MHpPA, MECTO
¢usnueckoil KapTHHBI MHpa B O0IIEM psAy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEJCTAaBICHUI O IPUPO/IE;

v/ pa3nu4aTh yCIOBHUs MPUMEHUMOCTH MOJIEIeH (PU3HUECKUX TEIl M MPOIECCOB (SBICHHUIA):
OJHOPOIHOE DJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE TMOJs, TapMOHHUYECKHE KOJIeOaHHs,
MaTEMaTUYECKUH MAsSTHUK, WJICAIbHBIA MPYXUHHBIH MasTHUK, TapMOHUYECKHE BOJIHBI,
uea’dbHbI KoJeOaTeNnbHBIH KOHTYp, TOHKas JIMH3a; MOJeNeil aroma, aTOMHOTO sapa H
KBaHTOBOM MOJICJIU CBETA;

v/ pa3nu4arth YCIOBHs (TpaHHIBl, OO0JACTH) HPUMEHHUMOCTH (PU3MYECKHX 3aKOHOB,
MIOHUMAaTh BCEOOIINI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U OTPAHUYEHHOCTh MCIIOJIB30BaHUS
YaCTHBIX 3aKOHOB;

v/ aHaIM3UpPOBATh W OOBSCHATH DJIEKTPOMATHUTHBIE TPOIECCHl M SBJICHHS, WUCIOJb3Ys
OCHOBHBIE TTOJIOKEHUS M 3aKOHBI 3JEKTPOJUHAMUKN U CHEIUAJIbHON TEOPHUH OTHOCUTEIBHOCTU
(3aKOH COXpaHEHMsI DJJIEKTpUYECKOro 3apsiia, cuna Awmmepa, cuiaa JlopeHna, 3akoH
ANIEKTPOMAarHuTHOM WHAYKUMM, npasBwio Jlenna, cBa3p OJIC caMOMHAYKIMM B 3JIEMEHTE
NEKTPUYECKON IIEMHU CO CKOPOCTbIO M3MEHEHMs CHJIbI TOKA; MOCTYJAThl CIELHUAIbHON TEOpUU
OTHOCUTEIILHOCTH DUHILTENHA);

v/ aHaJIM3UPOBATh U OOBSICHITH KBAHTOBBIC TPOILECCHI U SBICHUS, UCTIONB3Ys MOJOKCHHS
KBaHTOBOH (u3uku (ypaBHeHHEe DWHIITeHHa 17151 Porodddekra, nepBblii 1 BTOPOIl MOCTYIATHI
bopa, mnpuHIMD cooTHONIGHUs HeompeneaeHHocTedl [eif3eHOepra, 3akoHBI COXpaHEHUS
3apsA0BOIO0 M MacCOBOI'O YHUCEN M 3HEPIMM B SAJEPHBIX PEAKUMSX, 3aKOH PaJUOaKTHBHOIO
pacraja);

v/ ONHUCHIBaTh (PU3UUCCKUE TIPOLECCHI U SIBJIICHUS, MCIIOIb3YS BEIMIUHbL: HAPSHKEHHOCTD
NIEKTPUYECKOT0 II0JIA, MOTEHIHAI 3JEKTPOCTaTUYECKOr0 IIOJS, Pa3HOCTh IOTEHLUAJIOB,
NEKTPOJABIKYIAsA CUJIA, MHAYKIUS MarHUTHOTO IIOJISl, MarHUTHBIA IIOTOK, cwia Ammepa,
UHAYKTUBHOCTb, QJIEKTPOJBMJKYIlas CHUJa CAaMOMHIYKLUH, OSHEPrHsi MAarHUTHOIO IOJA



MIPOBOJIHUKA C TOKOM, PEISTHUBUCTCKUN UMITYJIbC, TIOJHAS SHEPIHs, YHEPIUs MOKOS CBOOOIHOM
YaCTUIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO M 3apsij Apa, SHEPTHs CBSI3H A1pa;

v’ 0OBSCHATH OCOOECHHOCTH TPOTEKAHUsS (DUIMYECKHUX SIBJIICHUI: DICKTPOMArHUTHAS
MHIYKIUS, CAMOMHIYKIHS, Pe30HAHC, UHTep(EpEeHLUsT BOIH, TU(PPAKLIUsS, TUCTIEPCHS, TTOJHOE
BHYTpeHHee oTpaxkeHue, ¢porodddekr, anpda- u Oera-pacmansl sjuep, raMma-u3iaydeHue saep;
¢u3nUecKre IPUHIMIIBI CIIEKTPAIBLHOTO aHaIM3a U PadoTHI J1a3epa;

v/ ompezeNATh HanpaBjeHHE WHIYKIMA MArHUTHOTO IMOJIS TPOBOJHHMKA C TOKOM, CHIIBI
Awmrniepa u cuisl JIopeHna;

v/ CTpOUTh W300paXkeHHe, CO3/aBaeMOe IUIOCKAM 3€pKalioM, TOHKOW JIMH30M, W
paccUnTHIBaTh €0 XapaKTEPUCTHKHY;

v/ IPUMEHSTH OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKHE MOHSTHS, TEOPUH M 3aKOHBI IS
aHanmM3a U OOBSCHEHUS (PU3MUYECKUX TMPOLECCOB, MPOUCXOIAIIMX B 3BE37aX, B 3BE3AHBIX
cUcTeMaX, B MEKIaJlaKTHUeCKOW cpeze; MABWKEHHS HEOSCHBIX TeJ, HBOJIONMM 3BE3[ U
Bcenennoi;

v/ POBOJUTH HCCIIEJOBAHUE 3aBHCHMOCTU OJHOM (DM3UYECKOW BEIMYUHBI OT IPYroMl C
MCTIOJIb30BAaHUEM MPSIMBIX H3MEPEHHI: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH
pe3yabTaThl MOJTYYCHHOM 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BHJE TI'paUKOB C YYETOM
aOCOJIOTHBIX MOTPELTHOCTEH U3MEPEHUH, JIeNlaTh BHIBOJIBI IO PE3YIbTaTaM UCCIIEOBAHUS;

v/ MPOBOJUTH KOCBEHHBIC W3MEPCHUs (DUIMUYECKHX BEJIMYWH; [PU 3TOM BHIOHPATH
ONTUMANIbHBIA METOJ W3MEPEHHUs, OLEHHBATh A0OCONIOTHBIE M OTHOCUTENBHBIE MOTPEIIHOCTU
IPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

v/ IPOBOJUTH OMBITHI IO MPOBEPKE MPEUIOKEHHON MMIIOTE3bI: MIAHUPOBATH SKCIIEPHMEHT,
coOHMpaTh SKCIEPUMEHTAILHYIO YCTaHOBKY, aHAJM3UPOBATh MOJIyUYE€HHBIE PE3yJIbTaThl U JIeaTh
BBIBOJIbI O CTAaTyCE MPEJIOKEHHOMN TMIIOTE3bL;

v/ OMHUCHIBATH METOJIBI MTOTyYEHHS HAYYHBIX ACTPOHOMHYECKHUX 3HAHHUI;

v’ coburoath TpaBiia 0E30MacHOT0 TPyJAa IpH MPOBEICHUH HCCIICIOBAHUNA B paMKax
yu4eOHOTO  SKCIEPUMEHTa, NPAKTUKyMa U  Yy4eOHO-MCCIEOBATENbCKOW W  MPOEKTHOM
TESITeIbHOCTH C MCIIOJIb30BaHUEM U3MEPUTENILHBIX YCTPOUCTB M 1a00paTOPHOTO 000PYAOBAHMS;

v/ pemiarh pacyeTHbIE 3aJayd C SABHO 3aJaHHOM M HEABHO 3aaHHOM (U3MUIECKON
MOJIC/IbIO: Ha OCHOBE aHajHM3a YCJIOBUS OOOCHOBBIBATH BBHIOOD (HU3MUECKOM MOEIH,
oTBeYamoLIell TpeOOBaHMAM 3ajaud, NPUMEHATH (OPMYJBI, 3aKOHbBI, 3aKOHOMEPHOCTH U
NOCTyNaThl (U3NYECKUX TEOPUH NPU HCIONB30BAHUM MATEMaTHYECKHMX METOIOB PELICHHS
3aJ1a4, IPOBOAUTH pacuyeThl HA OCHOBAaHUYU MMEIOIIMXCS JIaHHBIX, aHAJIM3UPOBATh PE3YJIbTAThl U
KOPPEKTUPOBATh METO/IbI PELIEHUS C yUETOM II0JIy4EHHBIX PE3YJIbTaTOB;

v/ pemiaTh Ka4eCTBEHHBIC 3a1a4d, TPEOYIONMEe MPUMEHEHNE 3HAHUI U3 Pa3HBIX Pa3JIeyioB
IIKOJIBHOTO Kypca (PU3MKH, a TakKe WHTETpalud 3HAHUH U3 JPYTruX MPEJIMETOB €CTECTBEHHO-
HAy4yHOrO LIMKJIA: BBICTPauBaTh JIOTUYECKYIO LIETIOUKY PACCYKIECHUN C OMOpPON Ha U3y4YCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS;

v/ HCIIOJIb30BATh TEOPETUUECKUC 3HAHUS YIS OOBICHCHUSI OCHOBHBIX MMPUHIMIIOB Pa0OThI
M3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOLIECCOB;

v/ IPUBOAUTH TPUMEPHI BKJIAa POCCHHCKUX U 3apyOCIKHBIX YUCHBIX-(DU3UKOB B Pa3BUTHE
HayKH, OOBSICHEHHE MTPOLIECCOB OKPYIKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKU M TEXHOJIOTHI;

v/ aHaIM3UpOBaTh M OIICHUBATH IIOCIEACTBUSL  OBITOBOM W  TPOM3BOJICTBEHHOM
NeSITeIbHOCTH YEJIOBEKa, CBA3aHHOW C (PM3NYECKMMHU IMPOLIECCAMHU, C MO3UIUI HKOIOTHUECKOM
0€30MacHOCTH, NPEACTABICHUN O PALMOHAIBHOM IPHUPOJIONOIB30BAHUH, a TAKXKE PasyMHOM
HCIIOJIb30BaHNU JIOCTH)KEHUN HAYKH U TEXHOJOTUH JUIsl JAIbHEHUIIEr0 pa3BUTHS YEJIOBEYECKOIO
o0111ecTBa;

v/ IIPUMEHSTH Pa3IMYHbIE CIIOCOOBI PaboThl ¢ HHOPMANUEH HU3UIECKOTO COMEPIKAHUS C
UCTIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHI: TPU 3TOM HCIOIH30BATh
COBpEMEHHBbIE WH(POPMAIMOHHbIE TEXHOJOTUU IS TIOUCKA, MEepepabOTKU M TNPEAbSBICHUS
yueOHOM M Hay4YHO-TIOMYJISIpHOW HMH(POpPMALUH, MOJYyYECHHOH W3 pa3IM4YHBIX HCTOYHHUKOB;



KPUTHYECKH aHAJIM3UPOBATH MOJIy4aeMyt0 HH()OPMAIIMIO M OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIINXCS 3HaHUH, TaK ¥ Ha OCHOBE aHAJIM3a HCTOUYHUKA HH(OpMaIuy;

v/ NpOSIBJISATH  OPraHHU3AIMOHHBIC ¥  ITIO3HABATEIBHBIC YMEHHS CAMOCTOSITEIBHOTO
npuoOpeTeHus HOBBIX 3HAaHMW B  TpoIecce BBIMOJHEHHS MPOEKTHBIX U y4deOHo-
UCCIIeI0BAaTENLCKUX padoT; paboTaThk B IPYIIIE C BHIIOJHEHUEM PA3IMYHBIX COLMABHBIX POJICH,
IUTAHUPOBaTh pabOTy TpyNIbl, PAlMOHAIBHO pPACHPEeNATh OOSM3aHHOCTH W IUIAHUPOBATH
JeSTEeNbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, AaJeKBaTHO OLIEHUBATh BKJIAJ KaxJIOro u3
YYaCTHHMKOB TPYIIIIBEI B PELICHUE pacCMaTPUBAEMOil TPOOIIEMBI;

v NpOSIBIATH MOTHBAlMIO K Oyaymed npo(ecCHOHATBHON — JEATENBLHOCTH — TI0
CMEUUANBHOCTAM (PU3UKO-TEXHUIECKOTO MPO(UIIsL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC (170 4acos)

TemaTuueckuii 0JI0K,
TeMa

OcHoBHOe conep:kaHne

OcHOBHBIE BU/IbI 1eATeIbHOCTH YUAIIMXCH
(Ha ypoBHe y4eOHbIX el CTBHIl)

Pasnen 1. Hayunblii MeToa Mo3HaAHUS PUPOABI (6 4acoB)

Hay4ubiii MmeToa
MO3HAHMSA NMPHPOABI
(6 yacoB)

dusnka — pyHAaMeHTalbHas HayKa o pupoae. Hayunsriii
METOJI MO3HAHUS U METOJIbI UCCIIEAOBAHUS (PU3HUECKUX
SIBJIEHUU.

DKCIIEpUMEHT U TEOpUs B IPOLIECCE MO3HAHUS TPUPOJIBI.
HabmtoneHune u SkcepuMenT B (pU3HKe.

CriocoOs1 u3MepeHus: GU3NIECKUX BETUYHH (AHAIOTOBBIC U
U(pPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYNKOBBIE CUCTEMBI).

[TorpemrHocTy n3MepeHus: GU3NIECKUX BETHUNH
(aOcomoTHAS ¥ OTHOCHUTETBHAS).

MonenupoBanue (pU3NYECKHX SIBICHUH U POIIECCOB
(MaTepuanbHas TOUYKa, AOCOIIOTHO TBEPJIOE TEIO, UAeaTbHas
XKUIKOCTh, UCAIbHBIN Ta3, TOUeUHBIN 3apsia). [ unoresa.
@u3nYecKuil 3aKOH U I'PAHULIBI €0 IPUMEHUMOCTH.
dusnyeckas TeOpusl.

Posne 1 MecTo pu3MKU B OPMHUPOBAHUHU COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOM IEATEIBHOCTH
THOJEN.

VYyacTtue B JUCKYCCHH O PO (pU3MUECKON TEOpUHU B
(dbopMHpOBaHUY TPEACTABICHUHN O (PU3NUECKOI KapTHHE
MUpa, MecTe (PU3HMUECKON KapTUHBI MUpPa B 00ILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPECTABICHUN O
pUpoJIE.

CpaBHeHue U3MepeHU (PU3NIECKUX BETUUUH MPHU IIOMOIIH
aHAJIOTOBBIX M LU(POBBIX H3MEPUTEIHHBIX TPUOOPOB.
OcBoeHue croco00B OLEHKH NOIPEIIHOCTH U3MEPEHUI.
OcBoeHne OCHOBHBIX IIPHEMOB pabOTHI C LU(PPOBOIA
nabopaTopueit o pu3uKe.

Paznen 2. Mexanuka (35 yacoB)

Kunemartuka (10 yacos)

Mexannueckoe n1BuxkeHre. OTHOCUTEIbHOCTD
MEXaHMUYECKOTo ABMKeHus. Crucrema oTcyera.

[Tpsimast u oOpaTHas 3a7a4l MEXaHUKH.

Pannyc-BekTOp MaTepUalbHON TOYKH, €70 IIPOEKIUU HA OCH
cucTeMbl KoopauHart. Tpaekropusi.

[Tepemenienue, CKOpoCThb (CpeAHsIst CKOPOCTb, MTHOBEHHAs
CKOpPOCTb) U YCKOPEHUE MATEPHAIbBHOM TOUKH, UX MPOEKIIUU
Ha OCU CUCTEMbI KoopAuHAT. Cl0KeHUE NepeMEICHUN U

IIpoBeneHNE KOCBEHHBIX U3MEPEHUN MIHOBEHHOU CKOPOCTH U
YCKOpEHHS TeNa, IPOBEAEHUE UCCIIEI0OBAHUS 3aBUCUMOCTEN
Mex a1y GU3NYECKUMU BETMUYMHAMU M OMBITOB TI0 TTPOBEPKE
MPEIJI0KEHHON TUIIOTE3BI ITPU U3YUYEHUU PAaBHOYCKOPEHHOT'O
MPSIMOJIMHEHHOTO ABUKCHHUS, IBUKCHUS TeIa, OPOIICHHOTO
TOPHU30HTAJIBHO, JBUKEHUS TEJA [0 OKPY>KHOCTH C
MMOCTOSIHHOM MO MOJIYJIXO CKOPOCTBIO.

Pemenue pacyeTHbIX 3aJ1a4 C IBHO 33JJaHHOW U HESIBHO




CJI0’KEHUE CKOPOCTEM.

PaBHOMEpPHOE ¥ PABHOYCKOPEHHOE IIPSIMOJIMHEWHOE
JBUKEHHE. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHUS
U IyTH MaTepUaIbHOW TOYKU OT BPEMEHH U MX TPa(UKH.
CBobOogHOe mazieHne. Y CKopeHrne CBOOOHOTO Ta/ICHUS.
JIBu>KeHHE Tena, OPOILIEHHOTO MO/ YIJIOM K TOPU30HTY.
3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U YCKOPEHUS
MaTepHabHONU TOUYKH OT BPEMEHHU U UX IpaUKH.
KpuBonuneiinoe nuxenue. [[BuxeHne MaTepuaabHOM
TOYKU I10 OKPYKHOCTH. YTJIOBas ¥ JINHEWHAsI CKOPOCTH.
[lepuon u yacrota oOpamenus. LleHTpocTpeMuTenbHOe
(HOpManbpHOE), KacaTellbHOE (TaHT€HIIMAIBHOE) U TIOJIHOE
YCKOPEHHE MaTEPUAIBHON TOUKHU.

3aJlaHHOM (PU3MUECKON MOJIETBIO C HCIIOIH30BAHHEM
OCHOBHBIX 3aKOHOB U ()OPMYJI KHHEMATHKH.

Perienue kauecTBeHHBIX 33134, TPEOYIONUX TPUMEHEHHUS
3HAHUW 110 KHUHEMAaTHUKE.

OOBsicHEeHHE OCHOBHBIX MPUHIIUIIOB IEHCTBHUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLECCOB, TAKUX KaK:
CIUJOMETP, ABUKEHUE CHAPSI0B, LICIIHbIE, IIIECTEPEHYATHIEC U
pEMEHHBIE TIepeaayl, CKOPOCTHBIE JTU(PTHI.

Omnpenenenue yciaoBUui IPUMEHUMOCTH MOAETeH (hrU3nIecKux
TeJ ¥ IPOLECcCOB (SBICHUI): MaTepuaibHas TOUKa,
PaBHOYCKOPEHHOE JABIKEHHE, CBOOOTHOE MaICHHE.
BrinonHenue yueOHbIX 3aJaHUN Ha aHAJIN3 MEXaHUYECKUX
IIPOLIECCOB (SIBJIEHUI) C UCIIOJIBb30BAaHUEM OCHOBHBIX
IIOJIOXKEHUI U 3aKOHOB KHHEMATHUKHU: OTHOCUTEIILHOCTh
MEXaHUYECKOT0 IBMXEHUS, POPMYIIbI KHHEMATUKH
PaBHOYCKOPEHHOTO JBMXKEHUS, TpeoOpa3oBanus ['anumest 1is
CKOPOCTH U IIEPEMELICHUS.

Hcnonb3oBanue IT-rexHonoruit mpu padote ¢
JOTOJTHUTEIbHBIMU HCTOYHUKAMU UH(POPMALIUH 110 TEME, UX
KPUTHYECKUM aHAJIU3 U OLICHKA JJOCTOBEPHOCTH.

JAunamuka (10 yacoB)

IIepssiit 3axk0oH HproToHa. MHEpLMaIbHBIE CUCTEMBI
orcuera. [IpuHnun orHocuTensHOCTH ['anunes.
HeunepuuanbHble cUCTEMBI OTCUETA (ONpPEAEIEHUE,
IIPUMEPBHI).

Macca tena. Cuina. IIpuHIun cynepno3uuuu cuil.
Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH.
Tperuii 3akoH HpI0TOHA 111 MATEpPUAIIBHBIX TOYEK.
3aKOH BCEMHUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTb
IPaBUTAIUOHHOW U MHEPTHOM MAcCCHI.

Cuna TspKecTd. 3aBUCUMOCTD YCKOPEHHUSI CBOOOTHOTO
MaJECHMSI OT BBICOTHI HaJ/l TIOBEPXHOCTBIO IIJIAHETHI U OT
reorpaduyueckoil mupoTel. JBIKeHNE HEOECHBIX TEN U UX
cnyTHUKOB. 3akoHbl Kemuepa. [lepBas kocmuueckast

IIpoBeneHNE KOCBEHHBIX U3MEPEHUN PABHOACUCTBYIOIIECH CUII
1 K03 (hUIMeHTa TPEHHsI CKOJIbKEHUS, TIPOBEICHHUE
MCCIICZIOBAHMS 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH U
OIBITOB 110 IPOBEPKE MPEUIOKEHHON TUIIOTE3BI ITPU
M3yYEHHUH JBIKEHUS OpyCKa 0 HAKJIIOHHOM MJIOCKOCTH,
JBMKEHUS CUCTEMBI CBSI3aHHBIX TeJl, 1eOopMaliu Tedl.
PemreHne pacdeTHbIX 3a7a4 C IBHO 3aJaHHOU U HESIBHO
3aJlaHHOM (PU3MYECKON MOJIEBIO C HCIIOIb30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJI KHHEMATUKH U TUHAMHKH.
Perienue kauecTBEHHBIX 3314, TPEOYIONMX IPUMEHEHHUS
3HAHUH 110 KHUHEMATUKE U JTUHAMHUKE.

OOBsicHEeHHE OCHOBHBIX MPUHIIMIIOB IEHCTBHUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLECCOB, TAKUX KaK:




CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena,
JBUKYLIETOCS C YCKOPEHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuma TpeHHUs CKOJIBXKEHUS U
cuna Tperus nokosi. Kosagpumnument tpenus. Cuna
COIIPOTHBIIEHUS NPU ABM)KEHUH TeJa B KHUAKOCTH WIIN Tase,
€€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEJILHOT'O IBUKEHUSI.
Hasnenue. 'mapocrarnueckoe nasinenue. Cuna Apxumena.

MOLINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.
Omnpenenenue yciaoBUi MPUMEHUMOCTH MOAETeH (hrU3ndecKux
T€J U MIPOLECCOB (ABJICHUH): MHEpLMAJIbHAS CUCTEMA OTCUETA,
MaTepHalibHas TOUKa, a0COIIOTHO yripyras aegopmanusi.
BrinonHenue yueOHbIX 3aJaHUN Ha aHAJIN3 MEXaHUYECKUX
IIPOLIECCOB (SIBJIEHUI) C UCIIOJIB30BAaHUEM OCHOBHBIX
IIOJIOXKEHUI U 3aKOHOB IMHAMMKU: TpH 3akoHa HeroToHa,
IIPUHILIAII OTHOCUTENIBHOCTH ["annes:, 3aKkoH BCEMUPHOTO
TATOTEHUS.

Pabota B rpynmnax rnpu o0CyXKIeHUN BOIIPOCOB
MEXIPEIMETHOIO XapakTepa (HalpuMep, 10 TEMe
«/IBrKeHue B mpupoae»).

CraTuka TBepAoOro reja
(5 yacoB)

AoGcomotHO TBepaoe Teno. [loctynarensHoe U
BpalaTCJIbHOC IBUKCHHUC TBCPAOIO TCIA. MOMEHT CHUJIBI
OTHOCHUTCJIBHO OCH BpallICHUS. IInedo cunwl. Cnoxkenue CHII,
IIPUJIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.
YcnoBus paBHOBECHUS TBEPAOIO TEIIA.

YcToliunBoe, HeyCcTOUMBOE, Oe3pa3TnIHOe paBHOBECHE.

IIpoBeneHue uccie0BaHus yCI0BUI PaBHOBECHUS TBEPAOIO
TeJla, UMEIOLIEro OCh BpallCHUs; KOHCTPYUPOBAaHUE
KPOHUITEMHOB U pacyeT CUJI yIPYTOCTH; U3y4CHUE
YCTOMYMBOCTH TBEPAOTO TEJIA, UMEIOILET0 IUIONIAAb ONOPBI.
PemreHne pacdeTHbIX 3a7a4 C IBHO 3aJaHHOW U HESIBHO
3aJlaHHOM (PU3MUECKON MOJIEBIO C HCIIOJIH30BAHHEM
OCHOBHBIX 3aKOHOB U ()OPMYJI CTATHUKH.

Perienue kauecTBeHHBIX 33124, TPEOYIONMX TPUMEHEHHUS
3HaHUH 110 CTAaTHKE.

OOBsicHEeHHE OCHOBHBIX MPUHIIUIIOB IEHCTBHUS TEXHUUECKUX
YCTPOMCTB, TAKMX KaK: KPOHIITEIH, CTPOUTENBHBIN KPaH,
peuieT4yarbie KOHCTPYKIUU.

Onpenenenue yciaoBUi NPUMEHUMOCTH MOAETeH (hrU3ndecKux
TeN: abCOIIOTHO TBEPOE TEIO.

BrinonHenue yueOHbIX 3aJaHUN Ha aHAJIN3 MEXaHUYECKUX
IIPOLIECCOB (SIBJIEHUI) C UCIIOJIb30BAHUEM OCHOBHBIX
IIOJIOXKEHUN U 3aKOHOB CTaTUKU: YCIIOBUE PAaBHOBECHUS
TBEPJOTO TeA.

3aKoHBI COXpaHEeHHUs B
mexanmke (10 yacoB)

HNMnynsc MaTepualbHOM TOYKH, CUCTEMBI MATEPUAIIbHBIX
To4eK. L{eHTp Macc cucTeMbl MaTepUaIbHbIX TOYEK.
TeopeMa 0 IBHKEHUU LIEHTPA MaccC.

IIpoBeneHne KOCBEHHBIX U3MEPEHUN UMITYJIbCA TENA,
KUHETUYECKON U MOTEHIHAIIBHON YHEPTHUM TENA; TPOBEACHUE
ONBITOB MO NPOBEPKE MPEJI0KEHHON TUIIOTESBI ITPU




NMiynbec cuibl 1 M3MEHEHUE UMITYJIbCA TEIIA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABUKECHUE.

MowmeHT umynbca MaTepuainbHoi Touku. [Ipencrasinenue o
COXpaHEHUU MOMEHTA UMITYJIbCA B LIEHTPAJIBHBIX MOJIAX.
PaboTa cuiibl Ha MaJIOM U Ha KOHEYHOM TMEpEMEIIECHUH.
I'paduueckoe npeacraBaeHre pabOThI CHIIBL.

MOIHOCTE CHIIBI.

Kunernueckas sneprust MatepuanbHoi Touku. Teopema 06
M3MEHEHUU KMHETUYECKOW SHEPruu MaTEPUAIBHON TOUKH.
IToTeHunanbHas ¥ HENMOTEHIMAIbHAas cuibl. [loTeHnnanbHas
sHeprus. [loTeHnManbHas sHeprus yrnpyro
negopMupoBaHHON NPY>KUHBIL. [loTeHIIMaIbHAS SHEPTUs
Tejla B OJHOPOJIHOM I'PaBUTALIMOHHOM IIOJIE.
ITorennmanpHas SHEPrys Tela B IPAaBUTALUOHHOM I10J1€
OJIHOPOJIHOTO 111apa (BHYTpHU U BHE 11apa). Bropas
KOCMMUECKasi CKOPOCTh. TPeThsl KOCMUYECKAs! CKOPOCTb.
CBs3b paOOTHI HEMOTEHIMATIBHBIX CHJI C U3MEHEHUEM
MEXaHUUYECKON 3HEPTUU CUCTEMBI TEJI. 3aKOH COXPAHEHHUS
MEXaHUYECKOU SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHyum U1 UACAITBHON KUAKOCTH KaK
CJIEICTBHE 3aKOHA COXPAaHEHUsI MEXaHUYECKOU YHEPIHH.

U3Y4YEHUU PAaBHOYCKOPEHHOI'O MPSMOJIMHENHOIO IBUKCHUS U
B3aUMOJICVCTBHUS TEIL.

Pemenue pacyeTHbIX 3a1a4 ¢ IBHO 3aJJaHHOW U HESIBHO
3aJlaHHOM (PU3MUECKON MOJIEBIO C HCIIOJIH30BAHUEM
OCHOBHBIX 3aKOHOB U (JOPMYJI MEXaHUKH.

Perienue kauecTBeHHBIX 33134, TPEOYIONMX TPUMEHEHHUS
3HAHUU 10 MEXAHUKE.

OOBsicHEeHHE OCHOBHBIX MPUHIIUIIOB IEHCTBHUS TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLECCOB, TAKUX KaK:
JBHYKEHUE PAKeT, BOJOMET, KOIIEp, IIPYKUHHBIN [UCTOJIET,
THPOCKOI, (PUrypHOE KaTaHUE Ha KOHbKAaX.

Omnpenenenue yciaoBUi MPUMEHUMOCTH MOAETeH (hru3ndecKux
TEJI U MPOLIECCOB (SIBIEHUI): aOCONIIOTHO yIpyroe u
a0COJIIOTHO HEYNPYToe CTOJIKHOBEHHUSI.

BrinonHenue yueOHbIX 3aJaHUN Ha aHAJIN3 MEXaHUYECKUX
MIPOLIECCOB (SBJICHHI) C UCIIOJIB30BAHUEM 3aKOHOB
COXpaHEHUs B MEXAaHUKE: 3aKOHBI COXPAHEHHUs UMITYJIbCA U
MEXaHUYECKOM SHEPIruH, CBsI3b pabOTHI M CHUJIBI C U3MEHECHHEM
MEXaHUYECKOW SHEPTUHU TEJIA.

Hcnonb3oBanue [T-rexHonoruit mpu padote ¢
JOTIOJTHUTEIbHBIMU HCTOYHUKAMU UHPOPMALIUH 110 TEME, UX
KPUTHYECKUM aHAJIU3 U OLIEHKA JJOCTOBEPHOCTH.

Pasnea 3. Mosekyasipuas puzuka u TepMoguHamMuka (49 yacoB)

OCHOBBI MOJICKYJISIPHO-
KHHETHYECKOH Teopuu
(15 yacoB)

OcCHOBHBIE TIOJIO)KEHUS MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH U MX OMBITHOE 000CHOBaHKE. bpoyHOBCKOE
nswkenue. uddyszus. Xapakrep nBuxeHus u
B3aMMOJICVCTBHS YaCTHUL BellecTBa. MoJenu CTpOeHUs
ra30B, KUAKOCTEH U TBEPJBIX TNl U OOBSICHCHHE CBONCTB
BEILIECTBA HA OCHOBE ITUX MoJeneil. Macca u pazmepbl
Mosekyan (atomoB). KonnuecTBo BemniecTBa. [loctosnnas
ABorazpo.

TermoBoe paBHOBecue. TeMmnepaTypa U €€ U3MEPEHHE.

IIpoBeneHue n3MepeHnii napaMeTpoB rasa, IpOBEICHUE
UCCIIEIOBAaHHH 3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U
OIBITOB 110 IPOBEPKE MPEUIOKEHHON TUIIOTE3BI IIPU
M3Y4YEHUU YCTAaHOBJICHMS TEIUIOBOI'O PAaBHOBECHS U
M30IIPOLIECCOB B Ia3ax.

PemreHne pacdeTHbIX 3a7a4 C IBHO 3aJaHHOU U HESIBHO
3aJlaHHOM (PU3MYECKON MOJIETBIO C HCIIOIH30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJT MOJIEKYJISIPHOI (pU3HKH.
Perienue kaueCTBEHHBIX 3314, TPEOYIONMX NPUMEHEHHUS




[Ixana remneparyp Llenbcus.

Mopenb uneansuoro raza B MKT: yactuuibl rasa nBmxyrcs
Xa0TUYECKHU U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.
I"a3oBble 3akoHBL. YpaBHeHHEe MenaeneeBa-Knaneiipona.
AbcomoTHas Temmeparypa (mkana remneparyp KensBuna).
3axoH [lanprona. M30mponeccsl B HaealbHOM rase ¢
MIOCTOSTHHBIM KOJIMYECTBOM BelecTBa. I paduyeckoe
NpEeICTaBICHUE U30TPOLIECCOB: U30TEpPMa, H300apa,
M30X0pa.

CBsi3b MEX]y IaBJICHHEM U CpEHEH KMHETUUECKOU
JHEPTHUEH NOCTYNATENBHOIO TEIUIOBOTO JBUKEHUS MOJIEKYJI
uaeanpHoro rasza (ocHoBHoe ypasHenne MKT uneanbHOro
rasa).

CBs3b a0COMIOTHOM TeMIepaTypoil TepMOANHAMUYECKOM
CUCTEMBI CO CPEAHEN KUHETUYECKON YHEPTUEH
IIOCTYNATEJIBHOIO TEIJIOBOI'O IBMKCHUS €€ YACTHIL.

3HAHUH 110 MOJIEKYJISIpHOH (pu3HKe.

OOBsicHEeHHE OCHOBHBIX MPUHIIMIIOB IEHCTBHUS TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLECCOB, TAKUX KaK:
TEPMOMETp, OapoMeTp, NOJTyUeHHE HAHOMATEPHAJIOB.
Omnpenenenue yciaoBUi MPUMEHUMOCTH MOAETeH (hrU3ndecKux
TEJ ¥ IPOLECCOB (SBICHUI): MOJEIIEH ra3a, KUIAKOCTH U
TBEPAOIO (KpUCTAIUIMUECKOT0) TeJa, NACAIBHOTO Ta3a.
BrinonHenue yueOHbBIX 3ajaHUN Ha aHAJIN3 TETIOBBIX
IIPOLIECCOB (SIBJIEHUI) C UCIIOJIBb30BAaHUEM OCHOBHBIX
nonoxeranidt MKT u 3ak0HOB MOJIEKYJISIpHOM (PU3HUKU: CBS3D
JABJICHUS UJEATIBHOIO Ira3a Co CPEAHEN KUHETUYECKOU
JHEPTUeH TEIIOBOTO ABUKEHUSA U KOHLIEHTpALUEH ero
MOJIEKYJI, CBSI3b TEMIIEpATypPhl BELIECTBA CO CpEAHEN
KUHETUYECKON YHEPIUEN TEIJIOBOIO IBUKEHHUSI €TI0 YACTHIL,
CBA3b JABJICHUS UICAIBHOIO ra3a ¢ KOHLICHTPALMEH MOJIEKY I
U €0 TEMIIEpaTypoi, ypaBHeHue MenaeneeBa-Knaneiipona.

Tepmoannamuka.
TenaoBble MAITHHBI
(20 yacoB)

TepMoanHaMuyeckas cucTeMa. 3alaHue BHEIIHUX YCIOBHUM
JUIS TEPMOJMHAMHUYECKOW CUCTEMBI. BHEIIHUE 1
BHYTpEHHUE napameTpsl. IlapameTpsl TepMOAMHAMUYECKON
CUCTEMBI KaK Cpe/lHee 3HaUYCHUE BEJINYUH, ONUCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe Hauano tepmoanHaMuku. CaMOIIpon3BOJIbHAsS
penakcanys TepMOAMHAMUYECKON CUCTEMBI K TEIIIOBOMY
PaBHOBECHIO.

Mopaeins neanbHOro ra3a B TEpMOJAUHAMUKE — CUCTEMA
ypaBHEHU: ypaBHeHue MeHneneeBa-Kianelipona u
BBIPAKCHUE JUJI1 BHYTPECHHEN SHEPTUU. Y CIIOBUS
IIPUMEHHUMOCTHU YTOU MOJENN: HU3Kask KOHLEHTpaLus
4aCTHL, BBICOKME TEMIIEPATYphl. Bolpaxenue nis
BHYTPEHHEHN YHEPIrUU OJHOATOMHOI'O UACAIIBHOIO rasa.
KBa3ucraTnueckne u HECTATUYECKUE MPOLIECCHI.
OneMeHTapHas paboTa B TepMOIUHAMUKe. Beruucnenue
paboTs 1o rpaduKy npoiiecca Ha pV-auarpaMmme.

N3MepeHne ynenbHOM TEMI0EMKOCTH BELIECTBA, IPOBEACHUE
UCCIIEIOBAaHHM 3aBUCUMOCTEH (PU3NYECKUX BEIIMYMH U
OIBITOB 110 IPOBEPKE NPEUIOKEHHON TUIIOTE3BI ITPU
M3yYEHHUH MPOIECCOB TEIII000MEHa U ainabaTHOro mpoliecca.
PemreHne pacdeTHbIX 3a7a4 C IBHO 3aJaHHOU U HESIBHO
3aJlaHHOM (PU3MYECKON MOJIEBIO C HCIIOIb30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJT MOJIEKYJIIPHOI (pU3HKH U
TEPMOJUHAMUKHU.

Perienue kauecTBeHHBIX 33134, TPEOYIOUUX IPUMEHEHHUS
3HAHUH 110 MOJIEKYJIIPHOHN (PHU3HKE U TePMOTUHAMUKE.
OOBsicHEeHHE OCHOBHBIX MPUHIIUIIOB IEHCTBHUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLECCOB, TAKUX KaK:
XOJIOAUIBHUK, KOHAUIIUOHED, AU3ETIbHBIN U KapOIopaTOpHBIi
JBUTaTeINH, apoBasi TypOMHA, TOTyYEHUE CBEPXHUZKHUX
TEMIIEPATyp, YTUIN3aLUs «TEIJIOBBIX» OTXOJI0OB C
HCIIOJIb30BaHUEM TEILIOBOTO HACOCA, YTUIN3ALUs
OMOOPraHMYECKOro TOILIMBA JUIsl BRIPAOOTKH «TEIJIOBOI» U




Tennonepenaya kak crocod U3MEHEHHs BHyTPEHHEH
SHEPIUU TEPMOJUHAMUYECKON CUCTEMBI 0€3 COBEPIICHUS
pabotbl. KoHBEKIMS, TEMIONPOBOAHOCTD, U3ITyUYEHHE.
KonuuectBo Tennorel. TemmoeMKoCTh Tena. Y AeabHas U
MOJISIpHAsI TEIUIOEMKOCTH BEIlECTBA. Y paBHeHHEe Maiiepa.
VY enpHas TenoTa Cropanus TomMBa. Pacuer konudectsa
TEIUIOTHI IpH Teronepenaye. [Tonstue 06 aquadbarHomM
rporecce.

IlepBblil 3aKOH TEpMOAVMHAMUKUA. BHYTpeHHss dHEprusl.
KonmuecTBo TemnoTel 1 paboTa Kak Mepbl H3MEHEHHS
BHYTPEHHEHN YHEPIrUU TEPMOJIUHAMUYECKON CUCTEMBI.
BTopoii 3aK0OH TEpMOIMHAMUKY JJIsI HEPAaBHOBECHBIX
nporeccoB. HeBO3MOXKHO mepeaTh TEIIoTy oT Ooee
XOJIOZHOTO Tea K 6osee HarperoMmy 0e3 KOMIIEHCAIH
(Knmaysuyc). HeobpaTumMoCcTh pOIIeCCOB B MIPUPOIE.
[Ipunnune! aeiictBust Ternossix MamuH. KIT/I.
MakcumansHoe 3Hauenue KI1/1. [ukn Kapho.
DKOJIOTMUECKHUE aCIEKThl UCIIOJIb30BaHUS TEIIIOBBIX
nsurarelei. TemnoBoe 3arps3HEHNE OKPYKAIOIIEN CPEBL.

JIEKTPUYECKOM SHEPIUH.

BrinonHenue yueOHbBIX 3aJaHUN Ha aHAJIN3 TETIOBBIX
IIPOLIECCOB (SIBJIEHUI) C UCIIOJIb30BAaHUEM OCHOBHBIX
nonoxeanii MKT u 3ak0HOB MOJIEKyIIsIpHOM (HU3HKH U
TEPMOAVHAMUKH: IIEPBbIN 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpaHEHUs SHEPTUH B TEILIOBBIX IIPOLIECCAX.
Hcnons3oBanue [T-TexHonorwii mpu padore ¢
JOTOJTHUTEIbHBIMU HCTOYHUKAMU UH(POPMALIUH 110 TEME, UX
KPUTHYECKUM aHAJIU3 U OLIEHKA JJOCTOBEPHOCTH.

AHanu3 ¥ OLEHKa MOCIEACTBUM UCII0JIb30BAHUS TEIIOBBIX
JIBUTaTEJIEN U TEMJIOBOTO 3arpsI3HEHUS OKPYKAIOILIEH CPEbI €
MO3HUILIMN SKOJOTMYECKON 6€30MacHOCTH; PECTaBICHUN O
paloHaIbHOM IPUPOIOIOIB30BAHUY (B IpoLiEcce
MOJTOTOBKH COOOIICHUHN, TPYIIIOBBIX IIPOEKTOB).

ArperaTHbie COCTOSIHUSA
Beniecrsa. Pa3oBbie
nepexoasl (14 yacon)

[TapooGpazoBanue u KoHAeHcanus. Mcnapenue u KueHue.
VY nenpHas TemioTa mapoodpa3oBaHusl.

HaceimienHble 1 HEHachIEHHbIE Tapel. KauecTBeHHAas
3aBUCUMOCTB IUIOTHOCTH U JIaBJICHMs HACBILLEHHOTO I1apa OT
TeMIepaTypbl, UX HE3aBUCUMOCTh OT 00beMa HACBILIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT JaBJICHUS B
KUIKOCTH.

Brnaxxnocts Bo3yxa. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIAYKHOCTb.

Tsepnoe teno. Kpucrannmuyeckue u amopdHsie Tena.
AHn30TpoOIuUs CBOMCTB KpHucTauioB. [lnaBnenue u
KpUCTAJUIM3aLus. Y IebHas TEIUI0Ta IIJIaBICHUS.
Cybnumarus.

JHedopmaruu TBepaoro tena. Pactsokenne u cxarue. CaBur.

Habmtonenue cBOMCTB HACBIIICHHBIX TAPOB, IIPOBEICHHUE
KOCBEHHBIX U3MEPEHUI aOCOMIOTHOM BIa)KHOCTH BO3/1yXa,
K03 HIIreHTa MOBEPXHOCTHOTO HATsDKEHUs, Motyist FOHra.
Pewienne pacdeTHBIX 3a1a4 C SIBHO 3aJaHHOM U HESIBHO
3aJlaHHOM (PU3MUECKON MOJIEBIO C HUCIIOIH30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJT MOJIEKYJIIPHOH (pU3HKH U
TEPMOJUHAMUKHU.

Perienue kaueCcTBeHHBIX 33124, TPEOYIONUX IPUMEHEHHUS
3HAHU 110 MOJIEKYJIIPHOHN (PHU3HKE U TePMOTUHAMUKE.
OOBsicHEeHHE OCHOBHBIX IMPUHIUIIOB CTPOCHUS KUAKHX
KpHUCTAJIJIOB, [TOJIyY€HNE COBPEMEHHBIX MaTEpHaJIOB.
OOBsicHeHHE YCIOBUI IPUMEHUMOCTH MOJeTel (PU3nYecKux
TEJ ¥ IPOLECCOB (SBICHUI): MOJEIIEH ra3a, KUIAKOCTH U
TBEPAOIO (KpUCTAUIMYECKOT0) TeJa, WICAIBHOTO Ta3a.




Monyns FOura. [penen ynpyrux nedopmariuid.
TernoBoe pacluMpeHne KUIKOCTEN U TBEPABIX TeEN,
00BEMHOE U JINHEHHOE paciupeHue. AHrapMOHU3M
TEIUIOBBIX KOJIeOaHMI YacTHI] BELECTBA KaK MIPUUMHA
TEIJIOBOTO PACIIUPEHUs Te (Ha KAYECTBEHHOM YPOBHE).
[TpeoOpazoBanue sHeprun B (ha30BBIX MEPEX0Oax.
VYpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsKeHUE. KoadduumeHt
MIOBEPXHOCTHOT'O HATsKeHUs. KanuiuisipHble sSIBJICHMSL.
JlaBneHue 1o UCKPUBIICHHON ITOBEPXHOCTBIO )KUIKOCTH.
®opmyna Jlamnaca.

BrinonHenue yueOHbBIX 3aJaHUN Ha aHAJIN3 TETIOBBIX
IIPOLIECCOB (SIBJIEHUI) C UCIIOJIBb30BAaHUEM OCHOBHBIX
nonoxeanii MKT u 3ak0HOB MOJIeKyJIsIpHOM (HUBKUKH U
TEpPMOAVHAMUKH: CBS3b JABJICHUs UICAIBHOIO ra3a ¢
KOHIIEHTPALUEN MOJIEKYJ U €r0 TEMIEPATYPO, YPABHEHUE
MenneneeBa-Knaneiipona, nepBblil 3aKOH TEPMOJAMHAMUKH.
Pabota B rpynmnax npu o0CyXKIeHUN BOIIPOCOB
MEXIPEIMETHOIO XapakTepa (HalpuMep, 10 TEMe
«TenooOMeH B )KHUBOI IPHPOJIEY).

Pasnea 4. Daexkrpoaunamuka (54 yaca)

DJIeKTPUYECKOH MmoJie
(24 yaca)

DnexTpu3alys Tel U €€ MPOsBIEHUS. DJIEKTPUUECKUH 3apsil.
JIBa BUJ1a neKTpUUECKUX 3apsaoB. [IpoBoaHuky,
TOUBJIEKTPUKHU U TOTYIIPOBOAHUKHU. DJIE€MEHTaPHbBIN
NEKTPUYECKUH 3apsil. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO
3apsna.

B3anmopencrteue 3apsa10B. TOUEUHBIN 2IIEKTPUYECKUN
3apsz. 3akoH Kysona.

Onexrpuueckoe nojie. Ero aelictBue Ha 371€KTpUUECKHE
3apsbl.

HanpsoxeHHocTh anextpudeckoro nodst. [IpoOHsrii 3apsi.
JInHUY HANIPSKEHHOCTH DIIEKTPUYECKOIO MOJIS.
OAHOPOIHOE AEKTPUUYECKOE TTOJIE.

IToTeHIManbHOCTB 3JIEKTPOCTATUYECKOTO ouIst. Pa3HOCTh
IIOTEHIMAJIOB U HanpsbkeHue. [loTennuanbaas sHeprus
3apsza B 3JIEKTpocTaTudecKoM rnose. [lorennman
ANEKTPOCTATUYECKOTO 1OJIsl. CBSA3b HAIIPSHKEHHOCTH T0JIS U
Pa3HOCTH ITOTEHIUAJIOB JUIS JJIEKTPOCTATUYECKOIO OIS
(KaK OTHOPOAHOTIO, TAK U HEOJAHOPOIHOIO).

[IpuHUUI Cynepno3uuu JIEKTPUIECKUX MTOJIEH.

ITone Toueunoro 3apsaa. Ilone paBHOMEPHO 3apsAKEHHOMN
cdepsl. [Tone paBHOMEPHO 3apsHKEHHOTO 10 00BhEMY IIapa.

IIpoBeeHNE KOCBEHHBIX U3MEPEHUN U OIIBITOB 110 IIPOBEPKE
[IPEAJIOKEHHOM TUITOTE3bI IIPU U3YYEHUH B3aUMOJCHCTBUS
3apsKEHHBIX TeJl, 3apsa KOHIEHCATOpa, II0CIIEI0BATEIbHOTO
COCIMHEHMS KOHIECHCATOPOB.

PemreHne pacdeTHbIX 3a7a4 C IBHO 3aJaHHOW U HESIBHO
3aJlaHHOM (PU3MUECKON MOJIEBIO C HCIIOIH30BAHUEM
OCHOBHBIX 3aKOHOB U (JOPMYJI 2JIEKTPOCTATUKH.

Perienue kaueCcTBeHHBIX 33134, TPEOYIONUX TPUMEHEHHUS
3HaHUH 110 JIEKTPOCTATHUKE.

OOBsicHEeHHE OCHOBHBIX MPUHIIMIIOB IEHCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLECCOB, TAKUX KaK:
3JIEKTPOCKOIIL, dJIEKTPOMETP, MIEKTPOCTATUYECKAS 3aIUTa,
3a3eMJICHHE YIIEKTPOIPUOOPOB, KOHACHCATOPHI, TEHEPATOP
Ban ne I'paada.

Omnpenenenue yciaoBUi MPUMEHUMOCTH MOAETeH (hru3ndecKux
TeJI: TOUYEUYHBIN 3apsij, OJHOPOAHOE IIEKTPUIECKOE TIOJIE.
BrimonHenue yueOHbIX 3aJaHHUi Ha aHAINU3 AIEKTPHUUECKUX
IIPOLIECCOB (SIBJIEHUI) C UCIIOJIBb30BAHUEM OCHOBHBIX
IIOJIOKEHUH U 3aKOHOB DJIEKTPOJAMHAMUKHU: 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsA/a, 3akoH KynoHa, OTeHInanbHOCTh
9IEKTPOCTATHYECKOIO M0JIsl, IPUHILIMI CYIIEPIIO3ULIAN




[Tone paBHOMEPHO 3apsKEHHOM OECKOHEYHOM TIOCKOCTH.
KapTuns! 1MHMIA HaPSDKEHHOCTH 3TUX IOJIEN U
9KBUIIOTCHIUAJIBHBIX IIOBEPXHOCTEH.

IIpOBOIHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE
paBHOBECHS 3aps0B.

JINDIIEKTPUKH B JIEKTPOCTATUYECKOM II0JIE.
JlusnekTpudeckast IPOHULIAEMOCTD BEILECTBA.
Konzgencarop. D1eKTpoeMKOCTh KOHIEHCATOPA.
DNEKTPOEMKOCTh INIOCKOT0 KOHJEHCATOPA.
[TapamienbHOE COEIMHEHUE KOHIEHCATOPOB.
ITocnenoBarenbHOE COCIMHEHUE KOHIEHCATOPOB.
OHeprus 3apsHKEHHOI0 KOHAEHCaTopa.

JIBrKeHUE 3apsyKEHHON 4aCTULIbI B OJHOPOJAHOM
JIEKTPOCTATHYECKOM II0JIE.

JIEKTPUYECKUX TIOJICH.

Hcnonb3oBanue [T-rexHonoruit mpu padote ¢
JOMOJTHUTEIBHBIMH HCTOYHUKAMU UHPOPMALIUH 110 TEME, UX
KPUTHYECKUM aHAJIU3 U OLIEHKA JJOCTOBEPHOCTH.

Perienue kauecTBEHHBIX 33124, TPEOYIONUX TPUMEHEHHUS
3HAHUH U 3aKOHOB ITIOCTOSIHHOT'O TOKA.

HocTostHHBIH
3JIEKTPUYECKHH TOK.
(24 yaca)

Cuna Toka. [TocTossHHBIN TOK.

VYcnoBust CyiecTBOBaHUS! TOCTOSTHHOTO 3JIEKTPUYECKOTO
Toka. Mcrounuku Toka. Hanpsoxenue u 91C.

3akoH OMa Juist yyacTKa LIETH.

DNEeKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTh
COMPOTHUBIIEHUSI OAHOPOJIHOTO MPOBOJIHMUKA OT €T0 IJTUHBI U
IJIOIA M TOTIEPEYHOTO CeYEHUS. Y IeNIbHOE CONPOTUBIICHUE
BEILIECTBA.

[TocnenoBarensHOE, MapaieibHOE, CMEIIAHHOE
COEIMHEHHE MPOBOAHUKOB. PacueT pa3BeTBIEHHBIX
anekTpuyeckux 1enei. [Ipasuno Kupxrodga.

PaGora anekrpudeckoro Toka. 3akoH Jxoymns-Jlenna.
MOIHOCTB 3JIEKTPUYECKOr0 TOKA. TeroBast MOIHOCTD,
BBIJIEJIsIEMAasi HA PE3UCTOPE.

O/1C 1 BHyTpeHHEE CONPOTUBIIEHUE NCTOYHHUKA TOKA. 3aKOH
Oma 17151 ToaHOM (3aMKHYTOMN) 3JIEKTPUUECKOMN LIETIH.
MomHocTh uctouHuka. Koporkoe 3aMbIkaHue.
KonneHncarop B 1ienu moCTOSIHHOTO TOKaA.

IIpoBeneHue NpsIMBIX U3MEPEHUM CHIIbI TOKA U HAIIPSKEHUS,
KOCBEHHBIX U3MEPEHUH yAenpHOro conpotusienus, 9/C u
BHYTPEHHETO COIIPOTUBIICHUS UICTOYHUKA TOKA, IIPOBEACHUE
UCCIIEIOBAaHHM 3aBUCUMOCTEH (PU3NYECKUX BEIIMYMH U
OIBITOB 110 IPOBEPKE NPEUIOKEHHON TUIIOTE3BI ITPU
M3Y4YEHUU LeNel TOCTOSTHHOTO TOKA.

PemreHne pacdeTHbIX 3a7a4 C IBHO 3aJaHHOU U HESIBHO
3aJlaHHOM (PU3MYECKON MOJIEBIO C HCIIOIb30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJI TOCTOSTHHOTO TOKA.

Perienue kaueCcTBeHHBIX 33134, TPEOYIONUX TPUMEHEHHUS
3HAHUH U 3aKOHOB ITIOCTOSIHHOT'O TOKA.

OOBsicHEeHHE OCHOBHBIX MPUHIIMIIOB IEHCTBHUS TEXHUYECKUX
YCTPOMCTB, TAKMX KaK: aMIIEpMETP, BOJIBTMETP, PEOCTaT,
CYETUHK JIEKTPUUECKOU SHEPTUH.

BrinonHenue yueOHbBIX 3aJaHUN Ha aHAJIN3 AIEKTPHUECKUX
IIPOLIECCOB (SIBJIEHUI) C UCIIOJIBb30BAHUEM OCHOBHBIX
II0JIO)KEHUI ¥ 3aKOHOB 3JIEKTPOAMHAMMKY: 3aKOHBI OMa ai1s
y4acTKa LEeNU U I 3aMKHYTOM 2JIEKTPUYECKOU LEITH, 3aKOH
Jxoyinsa-Jlenna.




Pabota B rpynmnax rnpu o0CyXIeHUN BOIIPOCOB
MEXIIPEIMETHOTO XapakTepa (Harpumep, 1o Teme
«OJIEKTPUYECKHE SIBJICHUS B IPUPOJIEN ).

Toxku B pa3In4HbIX
cpenax (6 yacos)

DnexTpuyeckas MPOBOAUMOCTD Pa3JINYHBIX BEILECTB.
DneKTpOHHAs NPOBOJAUMOCTb TBEPABIX METAJIIOB.
3aBUCUMOCTb CONIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPBI.
CBepXxnpoBOIUMOCTb.

OnexTpuueckuil TOk B BakyyMme. CBONCTBA 3JIEKTPOHHBIX
ITy4YKOB.

[TonmynpoBoanuku. CoOCTBEHHAs! M IPUMECHAs
IIPOBOAMMOCTH IOJIYNIPOBOIHUKOB. CBOMCTBA p-n-Nepexoa.
[TomynpoBOTHUKOBBIE IPUOOPHI.

DNEeKTpUUYECKUI TOK B paCTBOpPAaxX M pacilaBax
ANEKTPOJIUTOB. DIIEKPOJIIUTUYECKAS TUCCOLUALIMSL.
OnexTponus. 3akoHsl Papajes A JIEKTPOIn3a.
DneKkTpuyeckuil Tok B razax. CaMoCTOATENbHBIN 1
HECaMOCTOSTENbHBIN pa3psal. Pasinunblie TUIIBI
HECaMOCTOSITENLHOIO pa3psna. Mousnus. [limasma.

[IpoBeneHne KOCBEHHBIX U3BMEPEHUN U UCCIIEIOBAHUE
3aBUCHMOCTEHN MKy (PU3NUECKHUMH BETUIMHAMHU TIPH
M3yYEHUU MTPOLECCOB MPOTEKAHUS JIEKTPUUECKOTO TOKA B
METaJUIax, MIEKTPOIUTAX U MOJIYIIPOBOJHUKAX.

Pemenue pacueTHbIxX 3a/1a4 ¢ IBHO 3aJJaHHOW U HESIBHO
3aJlaHHOM (PU3MYECKON MOJIEBIO C HCIIOIH30BAHUEM
3aKOHOMEPHOCTEN MOCTOSIHHOTO TOKA B Pa3JINYHBIX Cpeaax.
Pemennie kauecTBEHHBIX 337124, TPEOYIOIMUX MPUMEHEHUS
3HAHUW U 3aKOHOB MIOCTOSIHHOI'O TOKa B PA3JIMYHBIX CPEAAX.
OOBbsiCHEeHNE OCHOBHBIX MPUHIIUIIOB IEUCTBUS TEXHUYECKUX
YCTPOMCTB, TAKUX KAK: ra30pa3psaHbIE JAMIIbI, JJIEKTPOHHO-
JTy4eBast TpyOKa, MOJTYIPOBOIHUKOBBIE IIPUOOPHI: THO/,
TPaH3UCTOP, POTOANO, CBETOINO/; TAIbBAHHKA,
paduHUpOBaHNE ME/IH, BHIIUIABKA aTFOMUHUS, JIEKTPOHHAS
MHKPOCKOIIHSL.

Puznyeckuii npakTuKyM (16 u

acoB)

Puznyeckuit
npakTukyM (16 yacos)

Crnioco0b1 n3MepeHus PU3NIECKUX BETMUHH C
MCTIOJIb30BAHUEM aHAIIOTOBBIX U IIU(PPOBBIX N3MEPUTEIBHBIX
pUOOPOB U KOMITBIOTEPHBIX TaTYUKOBBIX CHCTEM.
AOCOTIOTHBIE U OTHOCUTEIbHBIE MOTPEIIHOCTH U3MEPEHHI
¢uznueckux BenuunH. OLEHKa IPaHuUI] IIOTPEIIHOCTEH.
IIpoBeneHnE KOCBEHHBIX U3MEPEHUN, UCCIIEIOBAHNE
3aBUCUMOCTEH (PrU3MYECKUX BEINYHH, IPOBEPKA
NPEUI0KEHHBIX THIOTE3 (BBIOOp paboT, ONMCAHHBIX B
TEMaTUYECKHUX pa3aeiax).

[TpoBeeHne KOCBEHHBIX U3MEPEHUN (PU3UUECKUX BETHUUH
(ycxopeHwust cBOOOIHOTO MaAeHUs], pabOThI CUJIbI, YACTHHON
TEII0eMKOCTH, MoayJ1s FOHra, y1e1pHOro conpoTUBIIEHUS
MaTepuasa MpoBOJHUKA, 3apsaa OJHOBAJIEHTHOIO HOHA).
[IpoBenenue uccie10BaHUM 3aBUCUMOCTEN MEKY
BEJIMYMHAMU (3aBUCUMOCTH TIepuoJia oOpalieHus
KOHMYECKOT0 MasATHUKA OT €ro NapaMeTpPOB; 3aBUCUMOCTH
CWJI yIIPYTOCTH, BOHUKAIOIINX B MPY>KMHE WIH PE3NHOBOM
oOpasie, oT ux aAedopmariun; ucciaeI0BaHue mporecca
OCTBIBaHUS BEIIECTBA; 3aBUCUMOCTH IOJIE3HON MOIIHOCTH
HCTOYHUKA TOKA OT CUJIbI TOKA; CHATUE BOJIBT-AMIIEPHON
XapaKTEPUCTUKH INO0/1A).

IIpoBenieHuE OMBITOB IO MIPOBEPKE MPEATIOKEHHBIX THIIOTE3
(runotessl 0 NPSIMOM MPONIOPLIMOHAJIBHOM 3aBUCUMOCTHU




MEX]y JaTbHOCTBIO TOJIETa U HA4aJIbHON CKOPOCTHIO TENA; O
HE3aBUCHUMOCTH BPEMEHU JIBKEHUS OpycKa M0 HAaKJIOHHON
TUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl; MPOBEPKa
3aKOHOB JIJIs1 U30IPOIIECCOB B Tase).

CoO:ronenue npasuil 0€30MacHOTO TPyAa MPU MPOBEICHUH
PAaKTUKyMa.

Pe3epBHoe Bpemsi (10 yacoB)

11 KJIACC (170 4yacoB)

TemaTuueckuii 0JI0K,
TeMa

OcHoBHoOe conep:kaHne

OcHoBHbBIE BUBbI 1eSITeTbHOCTH YUALIHXCS
(Ha ypoBHe yueOHBbIX 1elCTBHIH)

Paznen 4. Daexkrpoaunamuka (27

4aCOB)

MarauTHoe 1moJie
(14 yacoB)

B3aumojieiicTBUE NOCTOSIHHBIX MarHUTOB U IPOBOJHUKOB C
TOKOM. MarnutHoe 1nose. BeKTop MarHuTHOM MHIYKIUH.
[IpuHIUI Cynepno3uiuy MarHUTHBIX 10JIed. JInHumn
MarHMTHON MHIyKLUH.

MarauTtHoe 1ose NpoBOJHUKA C TOKOM (TIPSIMOTO
IIPOBOJHMKA, KaTYLIKU U KPyroBoro Butka). OnsIT Opcrena.
Cuna Amnepa, ee MOyJIb U HAalIPaBJICHUE.

Cuna Jlopenua, ee MoyJsb U HanpasiieHUe. [[BuxeHue
3apsHKEHHON YacTULBI B OAHOPOJHOM MarHUTHOM IIOJIE.
PaGora cubl JlopeHia.

MarnutHoe nosue B Bemectse. PeppoMarHeTUKH, napa- u
aMarHeTUKH.

[IpoBeneHne KOCBEHHBIX U3MEPEHUI CHIIBI AMIIepa,
[IPOBEICHUE UCCIIENOBAHNM 3aBUCUMOCTEN MEXKITY
(U3MYECKUMU BETMUYNHAMH U OMBITOB TI0 TPOBEPKE
[IPEAJIOKEHHOM TUITOTE3bI IIPU U3YUYECHUH IEHCTBUS
IMOCTOSIHHOT'O MarHMWTa Ha paMKy ¢ TOKOM, B3aUMOJICHCTBHUS
MPOBOJHMKA C MATHUTHBIM TOJIEM.

OrnpezenieHne yciaoBU MPUMEHUMOCTH MOJIEIH OJHOPOAHOTO
MAarHUTHOTO TOJIS.

Ornpezenienne HaNpaBIeHUsS UHYKIIMA MATHUTHOTO TTOJISt
MIPOBOJIHUKA C TOKOM, CUJIbI AMIiepa u cuiibl JIopenia.
Pemenue pacueTHbIX 3a1a4 € IBHO 3aJJaHHOW U HESIBHO
3aJlaHHOM (PU3MYECKON MOJIETBIO C HCIIOIH30BAHUEM
OCHOBHBIX 3aKOHOB M (popMyT o Teme « MarHuTHOE ToJIey.
Pemennie kauecTBEHHBIX 337124, TPEOYIOIMIUX MPUMEHEHUS
3HaHUU 10 TeMe «MarHuTHOE TOJIEY.

OOBbsicCHEeHNE OCHOBHBIX MPUHIIUIIOB IEUCTBUS TEXHUUECKUX
YCTPOMCTB U TEXHOJOTHYECKUX MPOLECCOB, TAKUX KAK:
MIPUMEHEHUE MMOCTOSHHBIX MArHUTOB, JJIEKTPOMAarHuTOB,
TECTEP-MYyJIbTUMET], JIEKTPOIBUTATENb SIKOOU, YCKOPHUTEIN




OJICMCHTAPHBIX YaCTHUII.

DJIEKTPOMATHUTHAsI
uHaAyKuus (13 yacos)

SIBnenue 3neKTpoMarHuTHON UHAYKIUU. I11oToK BekTopa
MarHuTHON uHayKumu. DJ1C naaykiuu. 3akoH
JJIEKTPOMAarHuTHOM uHAykuuu Papanes. Buxpesoe
anekTpudeckoe noise. Toku Pyko.

O/J1C uHAyKIMH B TPOBOJHUKE, JBUKYIIEMCS B
OJIHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBuio JleHuna.

WNuayktuBHOCTB. KaTylllka HHAYKTUBHOCTH B LIENH
MOCTOSIHHOTO TOKa. SIBnenue camonnaykiuu. IC
CaMOMHIYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.
DNEKTPOMarHuTHOE MOJeE.

[TpoBeneHue uccneq0BaHN 3aBUCUMOCTEN (PU3NIECKUX
BEJINYUH U OIIBITOB 110 NIPOBEPKE MPEAIOKEHHON TUITOTE3bI
IIPU U3YUYEHUHU SBJICHUS DJIEKTPOMATHUTHOW MHAYKIHH.
PemreHne pacdeTHbIX 3a7a4 C IBHO 3aJaHHOU U HESIBHO
3aJlaHHOM (PU3MUECKON MOJIEBIO C HCIIOIH30BAHUEM
OCHOBHBIX 3aKOHOB U (JOPMYJI IO TeMe «DIEKTPOMarHuTHas
UHIYKLIHSD.

Perienue kauecTBeHHBIX 33134, TPEOYIONUX TPUMEHEHHUS
3HaHUU 1O TeMe «DJIEKTPOMArHUTHAsT MHTy KLU,
OOBsicHEeHHE OCHOBHBIX MPUHIIUIIOB IEHCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLECCOB, TAKUX KaK:
MHIYKUHUOHHAs [1€4Yb, COJICHOU, 3aILUTA OT JJIEKTPU3ALUU
T€J NPY IBUKEHUU B MArHUTHOM I10J1€ 3€MJIN.

Pabota B rpynmnax npu o0CyXKIeHUN BOIIPOCOB
MEXIPEIMETHOIO XapakTepa (HalpuMep, 10 TEMe
«OJIEKTPOMAarHUTHBIE SIBJICHUS B IPUPOJIED).

Paznen S. Kose6anusi u BosiHbI (60

4aCcoB)

Mexanuuyeckue
KkoJie0anus (10 yaco)

Konebarenspnas cucrema. CBoOOJHBIE KOJIEOAHUS.
I"apmonunueckue xkonebanus. Kunematnueckoe u
JUHAMMYECKOE ONHCAaHUE. DHEPreTHUECKOE ONUCAHUE
(3aKOH COXpaHEHUsI MEXaHNYECKOU sHeprun). BoiBox
JMHAMUYECKOTO ONMCAHUS TAPMOHHUECKUX KOJIeOaHU! 13
UX 3HEPreTUYeCKOr0 U KWHEMAaTU4ECKOr0 ONUCAHMSL.
Amruntyna 1 (aza konebanuit. CBsi3b aMILTUTY AbI
Kose0aHui MCXOMHOM BEIMYUHBI C aMILIATY IaMU
KoJIeOaHUI ee CKOPOCTU U YCKOPEHHS.

[Tepuon u yactota xonedanwmii. [Teproa Manbix cBOOOTHBIX
KoseOaHui MaTeMaTudeckoro MastTHuka. [lepros
CBOOOJHBIX KOJIEOaHU NPYKUHHOTO MasiTHUKA.

[TonsaTHe 0 3aTyxaUMX Koiebanusx. BeIHyXIeHHbIE
kosiebanus. Pezonanc. Pezonancnas kpuas. Bnusnue
3aTyXaHMs Ha BHJI PE30HAHCHOM KpUBOU. ABTOKOJICOAHUSI.

[IpoBeneHne KOCBEHHBIX U3MEPEHUI, UCCIIEIOBAHUS
3aBHCHMOCTEN MKy (PU3MUECKUMH BETUYHMHAMU U OTBITOB
T10 ITPOBEPKE NPEMIOKEHHON TUIIOTE3bI IPU U3YUYEHUHU
Kose0aHui HUTSIHOTO U MPY>KMHHOTO MasITHUKOB,
BBIHY)KJICHHBIX U 3aTyXaOIUX MEXaHMUYECKUX KOJICOaHMA.
Ornpenenenue yciaoBHi MPUMEHUMOCTH MOJIENH
MaTeMaTUYECKOTO MASITHUKA U UAEATBHOTO MPYKUHHOTO
MasiTHHUKA.

Pemenue pacyeTHbIX 3a1a4 ¢ IBHO 3aJJaHHOW U HESIBHO
3aJlaHHOM (PU3MYECKON MOJIEBIO C HCIIOIH30BAHUEM
OCHOBHBIX 3aKOHOB ¥ (popmyI o Teme «MexaHndecKue
KOJIEOAHMSY.

Pemennie kauecTBEHHBIX 337124, TPEOYIOIMUX MPUMEHEHUS
3HaHHUH 110 TeMe «MexaHn4eCKHE KOJIEOaHUs.

OOBbsicCHeHHE OCHOBHBIX MPUHIIUIIOB ICHCTBUS TEXHUUECKUX




YCTPOMCTB, TAKUX KAaK: METPOHOM, YacChl, Kauelu,
MYy3bIKaJIbHBIE HHCTPYMEHTHI, celicMorpad.

Hcnons3oBanue [T-TexHonorwii mpu padore ¢
JIOTIOJTHUTETHbHBIMU UCTOYHUKAMU HHPOPMAIIUH 110 TEME, UX
KPUTHUYECKHUI aHAJIU3 U OLICHKA JIOCTOBEPHOCTH.

JIEKTPOMArHUTHBIE
KkoJie0anus (15 yacoB)

KonebarenbHblit KOHTYp. CBOOOAHBIE 3IEKTPOMArHUTHBIE
KoseOaHus B UACaTbHOM KOJIebaTeIbHOM KOHTYPE.
®opmyna Tomcona. CBsi3b aMIUIMTYABI 3apsiia
KOHJIEHCATOpa C aMIUIUTY IO CHIIBI TOKa B KOJIeOaTeIbHOM
KOHTYDE.

3aKOH COXpaHEHHUs YHEPTUH B UJICATbHOM KOJIeOaTeIbHOM
KOHTYDE.

3aryxaromue 3JIeKTPOMarHUTHbIE KOJIeOaHusI.
BbIHYKIEHHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUSI.
IIepeMeHHBII TOK. MOIIHOCTh IEPEMEHHOT'O TOKA.
AMIIIUTYTHOE U AEUCTBYIOLIEE 3HAUEHNE CUIIBI TOKA U
HaNpsOKSHUS TIPU pa3IuuHON hopMe 3aBUCUMOCTH
IIEPEMEHHOI0 TOKa OT BPEMEHH.

CuHyconganbHbIi epeMeHHbIl TOK. Pe3uctop,
KOHJIEHCATOP U KaTyIIKa NHAYKTUBHOCTH B LIETH
CHUHYCOUJIaJIbHOTO IIEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsKeHUN.

Wneanbublil Tpanchopmatop. [IponssoncTso, nepenaya u
noTpeOIeHne SIEKTPUIECKON IHEPTHH.

DKOJIOrM4eCKHe PUCKU IIPU IPOU3BOJCTBE 3JIEKTPOIHEPTUU.
KynbTypa ncnosb30BaHus 31EKTPOIHEPTHH B TOBCEAHEBHON
KU3HU.

[IpoBeneHne KOCBEHHBIX U3BMEPEHUN U UCCIIEIOBAHUS
3aBUCUMOCTEH (PU3MUECKUX BEIUYHMH MIPU U3yUCHUH
3JIEKTPOMArHUTHBIX KOJICOAHUH U LIenel epeMeHHOr 0 TOKa.
Pemenue pacueTHbIX 3a1a4 ¢ IBHO 3aJJaHHOW U HESIBHO
3aJlaHHOM (PU3MYECKON MOJIEBIO C HCIIOJIH30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJI IO TeMe «DIEKTPOMArHUTHbIE
KoJeOaHus».

Perienue kauecTBeHHBIX 33134, TPEOYIOUUX IPUMEHEHHUS
3HaHUH 10 TeMe «IEKTPOMArHUTHBIE KOJICOaHUs.
CpaBHEHHE MEXaHUYECKHUX M AJIEKTPOMArHUTHBIX KOJIEOaHHH.
OOBsicHEeHHE OCHOBHBIX MPUHIIUIIOB IEHCTBHUS TEXHUUECKUX
YCTPOMCTB, TAKUX KaK: 3JICKTPUYECKUN 3BOHOK, T€HEPaTOp
IIEPEMEHHOTI0 TOKA, JIMHUM DJICKTPOIEPEIaUn.

Omnpenenenne ycnoBuil IPUMEHUMOCTH MOJIENH UIEAIBHOTO
K0JIe0aTeIbHOTO KOHTYpA.

AHanu3 ¥ OLEHKa MTOCJIEACTBUI UCIIOIb30BAHMSI Pa3IMYHbIX
CIOCOOOB MPOU3BO/ICTBA IEKTPOIHEPTUH C TIOZULIUH
HKOJIOTUUECKOM 0e30MacHOCTH; MPEICTaBICHHH O
paloHaIbHOM IPUPOIOIOIB30BAHUY (B IpoLEcce
MOJITOTOBKH COOOIICHUHA, BBITTOTHEHUN TPYIIIOBBIX
IIPOEKTOB).

MexaHnuueckne u
3JIEKTPOMATHUTHbIE
BOJIHBI (10 yacoB)

MexaHHueCKue BOIHBI, YCIOBHS PACIIPOCTPAHCHHUS.
ITonepeunsle U IPOAOJIbHBIE BOMIHBL. [lepuon, ckopocTs
pacnpocTpaHeHHs U ATUHA BOJIHBL. CBOMCTBa MEXaHHMUECKUX
BOJIH: OTpaXCHHE, MPEJIOMIICHHE, HHTEpPEepeHIINS U
nudpakius.

3ByK. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. BeicoTa ToHa.

CpaBHEHHME MEXaHMUYECKUX U 3JIEKTPOMArHUTHBIX BOJIH.
Ornpezenenue yciaoBUi MPUMEHUMOCTH MOJIENH
TapMOHHUYECKOU BOJIHBI.

Pemennie kauecTBEHHBIX 337124, TPEOYIOIMUX MPUMEHEHUS
3HaHUU O TeMe «MexaHUYeCKue U AIEKTPOMATHUTHBIE
BOJIHED».




TemOp 3ByKa.

[ITymoBoO€ 3arpsi3HEHUE OKPYKAIOLICH CpPeIbL.
DJNEeKTPOMarHUTHBIC BOJHBI. Y CIIOBUS H3ITy4eHUS
3JIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTaIus BEKTOPOB
HaNPSHKEHHOCTH JIEKTPUUYECKOTO 10JIsI, MATHUTHOM
MHIYKIIUH U CKOPOCTH B 3JIEKTPOMAarHUTHOW BOJTHE.
CBoiicTBa 37IEKTPOMArHUTHBIX BOJIH: OTpa)KEeHUE,
IpeJoMIICHHUE, MONsApU3anus, TM(paKys, HHTepPEepEHIIHS.
IITxana >;mekTpoMarHuTHLIX BOJIH. [IpuMeHenue
3JIEKTPOMArHUTHBIX BOJIH B OBITY U TEXHUKE.

[TpuHIUIIBI paAMOCBS3U U TeNeBUCHUA. Painonokamus.
DNEeKTPOMarHUTHOE 3arpsi3HEHHE OKPY>KAIOLICH CPebl.

N3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM
IIPOCTPAHCTBE.

OOBsicHEeHHE OCHOBHBIX MPUHIIUIIOB IEHCTBHUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLECCOB, TAKUX KaK:
MY3bIKAJIBHBIE HHCTPYMEHTSHI, pajap, paluoNpUEMHUK,
TEeJNeBU30Dp, aHTeHHa, Tenedon, CBU-neus, ynpTpa3ByKoBas
JUArHOCTHUKA B TEXHUKE U MEJULIUHE.

Hcnonb3oBanue [T-rexHonoruit mpu padote ¢
JOTOJTHUTEIbHBIMU HCTOYHUKAMU UH(POPMALIUH 110 TEME, UX
KPUTHYECKUM aHAJIU3 U OLIEHKA JJOCTOBEPHOCTH.

AHanu3 ¥ OLEHKa [TOCIEACTBUM IIyMOBOTO U
3JIEKTPOMATrHUTHOI'O 3arpsA3HEHUS OKPYIKAIOILEH Cpelbl ¢
MO3HUILIUN SKOJOTMYECKON 6€30MacHOCTH; PECTaBICHUN O
paloHaIbHOM IPUPOIOIOIB30BAaHUY (B IpoLiEcce
MOJITOTOBKH COOOIICHUH, BHITTOTHEHUN TPYIIIOBBIX
IIPOEKTOB).

Onruka (25 yacoB)

[IpssMOnMHENHOE PaCIIPOCTPAHEHUE CBETA B OJJHOPOAHOU
cpene. JIyu ceera. ToueuHbIi HICTOYHUK CBETA.
OtpaxxeHue cBeta. 3aKOHbI OTpaykeHus cBeta. [loctpoenue
n300pakeHui B IiockoM 3epkaiie. Cepuueckue 3epkaa.
IIpenomiienne cBeTa. 3aKOHBI IPEJITOMIIEHUS CBETA.
AOCOIOTHBIN MoKa3aTesb npenomiaeHus. OTHOCUTENbHBIN
IoKazarenb npesnomineHus. [1ocTosHCTBO YacTOThI cBETa U
COOTHOLIEHHE JUIMH BOJIH IIPHU NEPEXOE
MOHOXPOMaTHYECKOI0 CBETA Yepe3 IpaHUIly pas3zeiia AByX
ONTUYECKUX CPEN.

Xon nmyueit B mpusMme. ucnepcus cera. CoxKHbBIN cOCTaB
oeinoro cBera. L[Ber.

ITonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yron
IIOJIHOTO BHYTPEHHETO OTPaKEHUSI.

CoOuparolye U paccenBaromue JUH3bL. TOHKas TUH3A.
@DOKyCHOE pacCTOSIHUE M ONTHYECKAs CUJIa TOHKOM JIMH3BI.

HaGmoienne onTudeckux sBICHUH, MPOBEICHNE KOCBEHHBIX
W3MEPEHH, UCCIEA0BAHUS 3aBUCUMOCTEN MEKITY
(U3MYECKUMU BETMUYNHAMH U OMBITOB TI0 TPOBEPKE
MIPEAJIOKEHHOM TUITOTE3bI IIPU U3YUEHUH SIBJIICHUN
MPEJOMJIEHUS CBETA HA TPAHULIE pa3zea AByX Cpell,
MPEIOMIICHUE CBETA B COOMPAIOIIEH 1 pacCerBarOMICH
JINH3aX, BOJTHOBBIX CBOMCTB CBETA.

Pemenue pacueTHbIX 3a1a4 ¢ IBHO 3aJJaHHOW U HESIBHO
3aJlaHHOM (PU3MYECKON MOJIEBIO C HCIIOIH30BAHUEM
OCHOBHBIX 3aKOHOB H (popmy o Teme « ONTHKaY.

Pemenne kauecTBEHHBIX 337124, TPEOYIOIMIUX MPUMEHEHUS
3HaHu# o TeMe «OnTukKay.

[Toctpoenue u pacyeT U300paKEHUH, CO3aBAEMBIX TUIOCKUM
3€pKajiOM, TOHKOW JIMH30M.

OrnpezenieHne yciaoBUi MPUMEHUMOCTH MOJEIN TOHKOU
JIMH3bI; TPAHUL TPUMEHUMOCTU T€OMETPUYECKOM ONTHKH.




3aBHCUMOCTB (POKYCHOT'O PACCTOSHUS TOHKOW CheprudecKoit
JIMH3BI OT €€ T€OMETPUM U OTHOCUTEIIBHOIO IT0KA3aTENs
MIPEJIOMIICHUS.

@opMyia TOHKOU JIUH3bL. Y BEJIUYECHHE, 1aBAEMOE JTUH30M.
Xox J1y4a, POIIEeAIIEro JUH3Y 0 IPOU3BOIBHBIM YIJIOM K
ee riaBHOM onTudeckoil ocu. [loctpoenue n3o0paxeHuit
TOUYKHU M OTpe3Ka MpsMOil B coOMparoliei u paccenBaroeit
JIMH3aX U UX CUCTEMAaX.

Onrtuyeckue npubopsl. Paspematomnias ciocodHocts. a3
KaK ONTUYECKasi CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOMN ONTHUKHU.
Bonnosas ontuka. Uarepdepenuus ceeta. KorepentHsie
MCTOYHUKHU. Y CTIOBUS HAOJIOAEHUS MAKCUMYMOB U
MUHHMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JABYX
KOTE€PEHTHBIX UCTOYHUKOB. [IprMepsl KinacCu4ecKkux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxius cera. {udpakunonnas penierka. Y caoBus
HaOJI0ICHNUS TIIABHBIX MAaKCUMYMOB IIPH MaICHUU
MOHOXPOMAaTHYECKOTO CBETA Ha TU(PAKIIMOHHYIO PEIIECTKY.
[Tonsipusanus cBera.

OOnbsicHeHne 0COOEHHOCTEH MPOTEKaHU ONITUYECKUX
SBJICHUI: UHTEepEepeHIINH, TU(PAKIIH, TUCTIEPCUH, TTOTHOTO
BHYTPEHHETO OTPAXKCHHUS.

OOBsicHEeHHE OCHOBHBIX MPUHIIUIIOB IEHCTBHUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTMUYECKUX MPOIIECCOB, TAKUX KaK: OUKH,
Jyma, MepucKom, (hoToamnmapar, MUKPOCKOII, TPOESKIIMOHHBIH
ammapar, IpOCBETICHUE ONTHKH, BOJIOKOHHAS OITHKA,
Iu(pakIIMOHHAs pelIeTKa.

Pabota B rpynmnax rnpu o0CyXKIeHUN BOIIPOCOB
MEXIIPEIMETHOTO XapakTepa (Harpumep, o teme «CBeToBbIe
SIBJICHUS B IPUPOJIEN).

Pa3znen 6. OcHOBBI cienMaIbHONH TEOPUHM OTHOCUTEJILHOCTH (5 4acoB)

OcHOBBI cieUAJILHOM

I'panuLIBI IPUMEHUMOCTH KIIACCUYECKON MEXaHUKH.

[IpoBeneHNE KOCBEHHBIX U3MEPEHUN UMITYJIbCA U DHEPIUU

Teopuu [TocTynatel cnenuanbHOM TEOPUH OTHOCUTEIHHOCTH. PENATUBUCTCKHUX YacTHIl (110 ¢oTorpadusM TPEKOB
OTHOCHTEJIbHOCTH [TpocTpancTBEeHHO-BpeMeHHOM nHTepBal. [IpeoOpa3oBanus | 3apsHKEHHBIX YAaCTHUI] B MATHUTHOM I10JIE).
(5 yacoB) Jlopenua. YcnoBue npuunHHOCTA. OTHOCUTENBHOCTD AHanu3 u onrcanue PU3NIECKUX SIBICHUH C HCIIOJIb30BAHUEM
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHHU U COKpaIIeHUE MOCTYJIATOB CHELUATBLHON TEOPUU OTHOCUTEIBHOCTH.
JUTHHBI. OOBbsiCHEeHNE OCHOBHBIX MPUHIIAIIOB ICUCTBUS TEXHUYECKUX
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHULIBI. YCTPOMCTB, TAKUX KaK: CITyTHUKOBbIE TPUEMHUKH,
CBsi3b MaccChl ¢ SHEPTUEH U UMITYJIBLCOM PEISATUBUCTCKOMN YCKOPUTEIU 3apsKEHHBIX YaCTHII.
9acTULIbI. DHEPIHsl TOKOSI.
Pa3znen 7. KBanToBas pusuka (25 yacon)
Kopnyckyasipao- PaBHOBecHOe TerioBoe m3nydeHue (n3nyueHue adcomotHo | [IpoBeneHne KOCBEHHBIX H3MEPEHUN, HCCIEIOBAHUS

BOJIHOBOM 1yaJIU3M

4yepHoro tena). 3akoH cMenlenus Buna. I'nnoresa [1nanka o

3aBUCUMOCTEH MeX 1y (PU3MYeCKUMH BETMYMHAMU IPU




(15 yacoB)

KBaHTaXx.
@®OTOHBI. DHEPrusi U UMITYJILC (POTOHA.

®oroaddext. OmbiTel A.I'. CroneroBa. 3aKOHBI
dororddekra. Ypapaenue DiinmTeitna s Gorodrddexra.
«Kpacnas rpanuna» gorosdgexra.

JlaBieHue cBeTa (B YaCTHOCTH, 1aBJICHUE CBETA HA
a0COJIIOTHO MOTJIOMIAIONIYIO M a0COIIOTHO OTPAXKAIOIIYIO
nosepxHocTh). OnbiTel [1.H. JleGenena.

BomnHossie cBoiicTBa yactull. BosHbl ne bpoins. linuHa
BOJIHBI 7ie Bpoiiist u pa3mMepsl 00J1acTH JOKALUU
IBUOKYyLIEHCs yacTUIbl. KopIlyCKyJIspHO-BOJIHOBOM
ayanusM. Judpakius 31eKTpOHOB Ha KpUCTAILIAX.
Crnenuduka n3mepenuit B Mukpomupe. CooTHOILICHHE
HeornpeneneHHoctei ['elizendepra.

u3y4eHuH sABIeHUs HoTodPdekTa.

OOBsicHEeHHE OCHOBHBIX MPUHIIMIIOB IEHCTBHUS TEXHUUECKUX
YCTPOMCTB, TAKUX KaK: CIEKTPOMETP, (POTOIIEMEHT,
(oToaTUMK, TYHHEIBbHBI MUKPOCKOII, COJIHEYHasi OaTapes,
CBETOIHUON.

Pemenue pacueTHbIX 3a1a4 ¢ IBHO 3aJJaHHOW U HESIBHO
3aJlaHHOM (PU3MYECKON MOJIEBIO C HCIIOIH30BAHHEM
OCHOBHBIX 3aKOHOB U (opMy1 1o Teme «KBaHTOBbIE
SIBJICHUS.

Perienue kauecTBEHHBIX 3314, TPEOYIONUX TPUMEHEHHUS
3HaHUM 110 TeMe «KBaHTOBbBIE SIBICHUSY.

OrnpezenieHne yciaoBUil MPUMEHUMOCTH KBAaHTOBOM MOJIENN
CBETa.

AHanu3 KBaHTOBBIX IIPOLIECCOB C UCIIOJIb30BAHUEM YPaBHEHUS
OiHInTeHa 115 poTodddexTa, MPUHIKIIA COOTHOLICHUN
HeomnpeaenenHoctu I eizenbepra.

Hcnonb3oBanue [T-rexHonoruit mpu padote ¢
JOTOJTHUTEIBHBIMU HCTOYHUKAMU UHPOPMALIUH 110 TEME, UX
KPUTHYECKUM aHAJIU3 U OLIEHKA JOCTOBEPHOCTH.

duzuka atoma
(5 yacoB)

OneIThI IO UCCIIEOBAHUIO CTPOEHUS aToMa. [lnanerapHas
Mozenb atoma Peszepdopaa.

[Toctynatsl bopa. U3ny4yenue u nornomenue GOTOHOB MPH
Iepexo/ie aToMa ¢ OJHOT0 YPOBHS SHEPTUU HA JPYTOM.
Bunel ciektpoB. CeKTp ypoBHEN 3HEPIHH aToMa
BOJOpOAA.

CnioHTaHHOE U BBIHYKJEHHOE u3nyuenue. Jlazep.

HaGumoienne TuHeHYaThIX CIIEKTPOB.

OOBsicHEeHHE OCHOBHBIX MPUHIIUIIOB IEHCTBHUS TEXHUUYECKUX
YCTPOMCTB, TAKUX KaK: CIIEKTPOCKOIL, JIa3ep, KBAHTOBBII
KOMIIBIOTED.

Onpenenenue ycaoBUil IPUMEHUMOCTH MOJIENH aToMa
Pesepdopna.

AHanu3 KBaHTOBBIX IIPOLIECCOB HA OCHOBE IIEPBOI'O U BTOPOTO
noctyJiatoB bopa.

Du3uKa aTOMHOI0 s1APa
U JIEMEHTAPHBIX YACTHIL
(5 yacoB)

Hyxnonnas monens siapa I'eitsenOepra-MBanenko. 3apsin
saapa. MaccoBoe uncino sapa. M30Tomsl.

PagnoaktuBHOCTH. Anbda-pacnan. IeKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacnaj. ['amMma-u3nydeHue.

3aKoH paJiMOaKTUBHOTO pacnaaa. PaguoakTUBHBIE U30TOIIBI
B nipupoze. CBONCTBAa MOHU3HPYIOIIETO U3JIyUYEHHUS.

[IpoBeneHue u3mMepeHuii paguoakTUBHOTO (hOHA C
UCIIOJIb30BAaHUEM JIO3UMETPA U UCCIIEIOBAHUE TPEKOB YaCTHULL
(o roToBBIM (oTorpadusm).

OOBsicHEeHHE OCHOBHBIX MPUHIIMIIOB IEHCTBHUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX IPOLECCOB, TAKUX KaK:
JO3UMETP, KaMepa BuiibcoHa, siepHbII peaKTop,




BinsiHue pagnoakTUBHOCTH HA KUBbBIE OPraHU3MBI.
EcrectBennslii pon uznyuenus. Jlozumerpusi.

DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuibl. Jledexr
Macchl Apa.

SAnepuble peakuuu. JleneHue U CUHTE3 saep. S nepHblii
peakTop. IIpobiemsl ynpaBisieMoro TepMos,iepHOIO
CHUHTE3a. DKOJIOTUYECKUE aCIEKThI SEPHON SHEPTETUKH.
Meroasl perucTpanuy U UCCIEA0BAHNS 3JIEMEHTAPHBIX
4acTHL.

@yHIaMEHTAJIBHBIE B3aUMOJCUCTBUSA. bapruoHbl, ME30HBI U
nentoHsl. [IpencraBinenus o CrangaptHoit Moaenu. KBapk-
[JIFOOHHAs! MOJIEIIb aJPOHOB.

®dusuka 3a npenenamu CtannapTHol Mojenu. TemHas
MaTepus U TEMHasl SHEPTHUs.

EnuHCTBO (M3MUecKoil KapTHHBI MHpA.

TEPMOSIEPHBII peakTop, aToMHasi 60M0a, MarHUTHO-
pe30HaHCHAst TOMOTpaQus.

Onpenenenne ycaoBuil IPUMEHUMOCTU MOJIEIN aTOMHOIO
a1pa.

AHanu3 ¥ ONUCAHUE SIIEPHBIX PEAKLUi C UCTIOIb30BaHUEM
MOHSITUIM MaccOBOE YHCIIO U 3apsi] siipa, SHEPTUs CBA3M sJ1pa,
3aKOHOB COXPAHEHHUS 3apsija, MaCCOBOI'O YUCIIA U SHEPTHH B
SJIEPHBIX pEaKLUAX, 3aKOHA PaJMOaKTUBHOIO pacnaja.
AHanu3 ¥ OLEHKAa BIUSHUS PaJUOaKTUBHOCTH HA KUBBIE
OpraHu3MBl, a TaK)Ke IIOCJICICTBUN pa3BUTHUS SACPHOU
SHEPTETHKH C MO3UILIUN IKOIOTUIECKON O€30MaCHOCTH;
IIPEICTAaBICHUM O pallMOHAILHOM IIPUPOAOIIOJIB30BAHNH (B
npoliecce MOArOTOBKU COOOIIEHUH, BBITOIHEHUS TPYIIIOBBIX
IIPOEKTOB).

Pa3nea 8. DiieMeHTHI acTpoHOMEH U acTpopu3uku (12 yacoB)

JIeMeHTBbI
actpo¢pusuku (12 yacoB)

Ortanbl pazButus actpoHomud. [Ipuknannoe u
MHPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMUH.
[TpruMeHNMOCTh 3aKOHOB (PU3UKH I O0BSICHEHUS TIPUPO/IBI
KOCMHYECKHUX OOBEKTOB.

Meroabl acTpOHOMUYECKHX UccaeaoBaHuil. COBpeMEHHbIE
ONITUYECKHUE TEIECKOIBI, PATUOTEIECKOTBI, BHEAaTMOC(hepHas
ACTPOHOMUS.

Bun 3Be3gnoro He6a. Co3Be3ausi, SpKue 3BE3/Ibl, IIAHETHI,
UX BHJIMMOE JTBHKCHHE.

ConHeyHasi cucTeMa.

Connne. ConHeuHast akTUBHOCTh. VICTOUHUK 3HEpTrUn
CouHIla ¥ 3BE31I.

3Be3/1bl, UX OCHOBHBIE XapaKTepUCTUKH. [narpamma
«CTEKTpaJIbHBIN KJIACC - CBETUMOCTBY. 3BE3/bI INIABHOU
MOCJIEIOBATENLHOCTH. 3aBUCUMOCTD «Macca - CBETUMOCTE)
JUISL 3B€3J1 TJIaBHOM MOCJIEI0BATENBLHOCTU. BHYyTpeHHEE
ctpoeHue 38e3/1. COBpeMEHHbIE IPEICTABICHHUS O

VYyacTue B JUCKYCCUU O POJIM ACTPOHOMMH B COBPEMEHHOU
KapTHHE MUpPA, B IPAKTUYECKOMN JCATEIBHOCTH YEI0BEKA U B
JAIbHEHUIIEM HAYYHO-TEXHUYECKOM Pa3BUTHUH.

[TonroroBka cooOIIEHHI O METOaX MOTYYECHHUS HAYYHBIX
ACTPOHOMUYECKUX 3HAHMM, OTKPBITUAX B COBPEMEHHOU
aCTPOHOMUU.

IIpuMeHeHre OCHOBOIOJIAralOIUX ACTPOHOMUYECKUX
MOHATHUH, 3aKOHOB U TEOPUH JIJIs aHAIM3a U OOBSICHEHUS
(U3NYECKUX MPOLECCOB, MPOUCXOISIIINX B 3BE3/1aX, B
3BE3/IHbIX CUCTEMAX, B MEKTAIAKTUYECKOHN Cpelie, ABUKCHUS
HeOECHBIX TEJI, DBOJIIOLIMHY 3BE€311 U BCeneHHoMn.

[TpoBenenue HaOMIOACHUIA 3BE3THOTO HEOA HEBOOPYKEHHBIM
[JIa30M C MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX IPUIIOKECHUM IS
OIIpEeJICJICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE c0o3Be3ausi CEBEPHOTO
MOJTyLIAPUS U SIPKUE 3BE3/bL.

[TpoBenenue HabMrOACHMIA B Teneckorn JIyHbI, TIaHET,




IIPOUCXOXACHNUHU U 3Boronnu CoslHLa U 3B€311. DTalbl
JKU3HHU 3BE3]I.

Muneunsiii [1yTs — Hama ["anaktuka. ITonoxenue u
nerokenne Conuna B ['anaktuke. THUIIBI rajJakTHK.
Panuoranaktuky u kBa3zapsl. UepHbIe ABIPBI B spax
raJIaKTHK.

Bcenennas. Paciupenne Beenennoit. 3akon Xab6ma.
Paz6eranue ranaktuk. Teopust bonbmioro B3peiBa.
PennkroBoe uznyudeHue.

MacmtaGHas cTpykTypa Beenennoit Meraranaktuka.
Heperniennsie npo0aeMbl aCTPOHOMHH.

TYMaHHOCTEH U 3BE3HBIX CKOIUICHUH.

Puznveckuii npakTuKyM (16 u

acoB)

Puznyeckuit
npakTukyM (16 yacos)

Crnioco0b1 n3MepeHus PU3NIECKUX BETMUHH C
MCTIOJIb30BAHUEM aHAJIIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
pUOOPOB U KOMITBIOTEPHBIX TaTYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTH U3MEPEHHUN
¢uznueckux BenuunH. OLEHKa IPaHuUI] IOTPEIIHOCTEH.
IIpoBeneHNE KOCBEHHBIX U3MEPEHUN, UCCIIEIOBAHNE
3aBUCUMOCTEH (prU3MYECKUX BEJINYHH, IPOBEPKA
NPEUIOKEHHBIX THIIOTE3 (BBIOOp paboT, ONMMCAHHBIX B
TEMaTUYECKHUX pa3zaeiax).

[TpoBeeHne KOCBEHHBIX U3MEPEHUN (PU3UUECKUX BETHUNH
(meprona cBOOOIHBIX KOJIEOAHHI HUTSIHOTO U IPY>KUHHOTO
MasTHUKOB, TIOKa3aTels MPEJIOMIICHHUS CTeKIa, (POKYCHOTO
pacCTOSIHUSL PACCEUBAIOILEH JTUH3BI, ITTMHBI CBETOBOM BOJIHBI,
nocrostHHOM Punbepra).

[TpoBeneHue uccineq0BaHNE 3aBUCUMOCTEN (PU3UUECKUX
BEJIMYMH (3aBUCUMOCTH CUJIBI AMIIEpa OT CUJIBI TOKA,
3apucuMocTd I/IC caMOMHAYKIMH OT CKOPOCTH U3MEHEHUS
CHJIBI TOKA B IETIH; 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOIUO/]
OT HaNpsHKEHUS; 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS JIMH3BI
OT BEIIECTBA).

[TpoBeeHnE ONBITOB IO MPOBEPKE MPEIIOKEHHBIX THITOTE3
(mpu M3y4eHuu UHTEp(EpPEHLINH Ta3ePHOTO U3ITyUCHHS,
U3yYEHUH TUPPAKIUOHHOTO CIIEKTPa, U3yYSHUHN TOTJIOMICHHS
0eTa-4acTUIl ATFOMIUHHIEM).

CoO:ronenue npasuil 6€30MacHOTO TPyAa MPU MPOBEICHUH
IIPAKTUKyMa.

O6o6marwmee nopropenne (15 yacon)

CucreMaTusauus u
0000IeHNe
NpeaIMeTHOr0

O06o0011IeHre U CUCTeMAaTU3aIs COIEPIKaHUs pa3eiioB
Kypca «Mexanuka», « MosexymspHas Gu3uKa u
TEPMOJIUHAMUKAY, « NeKTpoaAnHaMuKay, «Konebanus u

Hanwucanue scce o ponu pU3MKH B pa3InYHbIX cepax
JESITEIbHOCTH YEJIOBEKA.
BrinonHenue yueOHbIX 3aJaHUH MHTETPUPOBAHHOTO




COIePKAHUSA M ONBITA
NAeATeJIbHOCTH,
NPUOOPETEHHOT0 NP
H3Yy4YEeHHHU Kypca QU3MKH
10-11 xaaccos (15
4aco0B)

BOJIHBD, «OCHOBBI CIIELINATIBLHON TEOPUH
OTHOCHUTENLHOCTHY, «KBaHTOBas (hr3HKay, « IIEMEHTHI
aACTPOHOMMHU U aCTPOPUIUKI.

Poinb ¢pu3uKM 1 aCTPOHOMHUH B YKOHOMHYECKOH,
TEXHOJIOTUYECKOH, COLIMANbHON 1 3THYECKOH cepax
JeSITeIbHOCTH YEJIOBEKA; POJIb U MECTO (PU3HMKH U
aCTPOHOMUU B COBPEMEHHOHN Hay4YHON KapTUHE MUPA; POJb
¢uznueckoii Teopun B HOpMUPOBAHUU NPEICTABICHUN O
¢du3nveckoil kapTHHE MUPA, MECTO (PU3NIECKON KapTHUHBI
MUpa B 00ILIEeM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O TPUPOJIE.

XapakTepa, IEMOHCTPUPYIOIIUX OCBOCHUE OCHOBHBIX
MOHATHUH, (PU3NYECKUX BEIIMYHMH U 3aKOHOB Kypca ¢puzuku 10-

11 xmaccos.

Perienne kaueCTBEHHBIX 33124, B TOM YHCIIE
MHTETPUPOBAHHOTO ¥ MEXKIPEAMETHOI'O XapaKTepa.
PemreHne pacdeTHbIX 3a7a4 C IBHO 3aJaHHOW U HESIBHO
3aJJaHHOM (prU3MUeCcKON MOJIeNbIO, TPEOYIOIUX TPUMEHEHHS
3HaHUI U3 pa3HBIX Pa3/eoB MIKOJIBHOTO Kypca (hU3HKH, a
TaKXe WHTETPALUHU 3HAHUN U3 IPYTHX MPEIMETOB
€CTECTBEHHO-HAYyYHOTO ITUKIIA.

PaboTa B rpymnme 1o BIIOJIHEHHIO TPOEKTHBIX paboT.

Pe3epBHoe Bpemsi (10 yacoB)




