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BA30BOI'O ! YITJIYBJIEHHOI'O U3YYEHUA TIPEIMETA

[Ipenmer (kypc) dusuka
Kimace 10-11

OO6m1ee KOIUYECTBO YacoB 10 yueOHoMy 1iany 136/340

Ipoepamma paspabomana na ochose DedepanvHoil 06PA308aMeENbHOU NPOSPAMMbL
cpedne2o 0bue2o 0bpazosanus, ymeepiicoeHnou npuxazom Munnpoceewenus Poccuu
om 18.05.2023 noo Ne 371

YyeOHUKH:

Mskumes I.4., ByxoBueB b.b., Corckuit H.H. ®usuka, 10 knacc, (0a30Bblid Hu
yrayonéunsiii ypoBam)/Iloa pen. [lapdentreBoit H.A. - M. IIpocsemenune, 2020

Mskumes [I'.4., byxoBueB b.b., Yapyrun B.M. ®wuszuka 11 xiacc (0a30Bbiii u

yrinyonénnsiit ypoau)/Ilog pen. IlapdentneBoit H.A. - M. IIpocsemenune, 2020

PaCCMOTpeHa Ha 3aCCJaHuHn MO . quTeﬂeﬁ CCTCCTBCHHLIX U TOYHBIX HAYK

(Ha3BaHHE METOJMYECKOrO OOBENHEHUS)

ITporokon Ne 1 oT« 29 » aBrycra 2023 r.
PykoBonurtens MO Kupnamesa B.A.
(Toammch) (®HO)



INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma 6a3oBoro u yrinyonénHoro uzydenus npenmera «Puzuka» B 10-11 kmacce
pazpabotrana Ha ocHoBe PabGoumx mporpamm cpemnero oOmiero oopasoBanus mo Gusnke (6a30BbII
YPOBEHb, YIUIYOJIEHHBIH YpPOBEHB), OJIOOPEHHBIX pelieHneM (enepansbHOro yu4eOHO-MEeTOAMIECKOTO
o0bemHeHus o odmemMy obpazoBanuto ot 29.02.2022r., mporokon 7/22.

JlanHass mporpamMma 1O (U3UKE TpEeJAHA3HAYCHA IS KJIacCOB, T/Ie pPEaTU3yIOTCs
MYJIbTHIIPOGUIBbHBIA yueOHbIl MmiaH. B pasnene «Temaruueckoe IuiaHUpoBaHME» Y4eOHOTrO Kypca
colepkaHue OOYyYEeHHsS CHHXPOHU3WPOBAHO JUIS OCBOCHHS OOYyYalolUMHCS TMpeaMeTa Kak Ha
0a30BOM, TaK U yriIyOJIE€HHOM YPOBHE.

JlaHHas TporpamMma OmpeienseT o00s3aTeNbHOE IPEIMETHOE COJIEp)KaHHWe, YCTaHABIUBACT
NPUMEPHOE pacrpeseseHne y4eOHBIX YacoB MO0 TEMAaTHYECKHM pasfieslaM Kypca U PeKOMEHAYyEeMYIO
MOCIIE0BATEIHbHOCTh M3YUYEHHSI TEM M Pa3/IesioB y4eOHOro mpeaMeTa ¢ YYETOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOro Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00ydaromuxcs.
[TporpamMma a€t mpecTaBICHUE O LESIX, co0epaucanuu, ooujeti CTpaTerui 00ydeHUs, BOCTUTAHUS U
pa3BUTHA OOyYaromuXcs CpeAcTBaMH yueOHoro mpeamera «DPu3uka» Ha yriyOJEHHOM ypOBHE H
0a30BOM ypOBHE.

H3zyuenue xypca usuku  yenybnéHHo2o  ypoeHs  NO360Aem  peanu3osamv  3a0adu
npogheccUOHaNbHOU  OpUEHMAYUlY, HANPAIeHo HA CO30aHue YCI08ull OJid NPOSIGNIEHUs CEOUX
UHMENNEKMYANbHbIX U MEOPUECKUX CNOCOOHOCMEN KANCObIM YYAWUMCS, KOmopbvle HeoOXo0uMbl O
NPOOOJIIICEHUs 00PA308AHUS 8 BLICUIUX YUEOHBIX 3A6€0eHUAX NO PA3IUYHBIM DUUKO-MEXHUUEeCKUM U
UHIICEHEPHBIM CNEeYUATbHOCHSM.

B nporpamme ompenenstoTcs miaHUpyeMble pe3ysibTaThl OCBOCHUSA Kypca (U3MKH Ha YPOBHE
CpeIHero oO0IIero oO0pa3oBaHMA: JIMYHOCTHBIC, METalpeIMETHbIC, MPEAMETHBIE (Ha yrIIyOJEHHOM H
6a3oBoM ypoBHE). HayduHO-MeTOH0I0rn4YecKoif OCHOBOH /7Sl pa3pabOTKU TpeOOBaHUH K TUYHOCTHBIM,
METaNpeIMETHBIM U HPEIMETHBIM pe3yJbTaTaM OOY4YaroLIMXCsl, OCBOMBIIUX IPOTrPaMMy CpPEIHEro
o0uiero o6pa3oBaHus Ha YIITyOJIEHHOM YPOBHE, SIBJISETCS CUCTEMHO-IESTeIbHOCTHBIIN MOIXO/.

IIporpamma BKJIIOYACT: nIaHUpyeMble pe3ylbmamsl OCBOCHUS Kypca (U3UMKU Ha

yriryOnéHHOM 1 0230BOM YPOBHE, B TOM YHCIIE
npeomemmubvle pe3yibmamyl 0 ToJlaM 00yUeHUS;

codeporcanue yuyedono2o npeomema « Puzukay» no 200am 0OyueHus; npumepHoe memamuiecKoe
nAaHUpO8aHue C YKa3aHHEM KOJIMYEeCTBA YacOB HA M3YyYCHHE KaXAOM TEMBl WM NpUMepHou
Xapaxmepucmurxou y4eOHou 0esmeabHOCMU Y4auuxcs, pearn3yeMoi IPH N3yYeHNUH STHX TEM.

KypcuBoM B TekcTe mnporpaMmbl BblIeneHbl 3ieMeHThl Llenmn w 3amaum, [IpenmeTHbIx
pesynbraroB u CopepkaHusi y4eOHOTO MaTepHaja, KOTOpbIe MpEACTAaBICHBI UIA W3yYeHHS Ha
yray0iaEHHOM YpPOBHE.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Odu3uka Kak Hayka o Hambosee OOMIMX 3aKOHaX MPHUPOJbI, BHICTyHas B KauecTBE y4eOHOTro
npeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHHI 00 OKpY’KaloleM MHUDpE.
IkosnbHBINA Kypc (UMK — CHCTEMOOOPA3YIOUIHIA ISl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (DU3UYECKUE 3aKOHBI JIS)KAT B OCHOBE IPOLECCOB M SBICHHUH, H3Yy4aeMbIX XUMHEH,
ounonoruei, Qusndyeckoit reorpadueli U actpoHomuen. Mcronb3oBaHHE M aKTUBHOE IPHUMEHEHHUE
¢bu3nyecKux 3HaHUH ONpeAeNniIo XapakTep U OypHOe pa3BUTHE pa3HOOOPa3HBIX TEXHOJIIOTUH B cdepe
SHEPreTUKHU, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IIOJIy4EHHMsS HOBBIX MAaTe€pHalloB C 3a/JlaHHBIMU
cBoiicTBaMH M Jip. M3ydyeHue (U3MKM BHOCUT OCHOBHOW BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-



HAYYHOW KapTHUHBI MUpA y4aluXcs, B GOPMUPOBAHNE YMEHHI MPUMEHSATh HAYYHBIA METO/I MIO3HAHUS
IIPU BBITIOTHEHUH UMH YY€OHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca Qu3uKu cpeaHei MKOJIbI MOJT0KEH Psil UlIeH, KOTOPhIe MOXHO paccMaTpuBaTh
KaK IMPUHITUIIBI €T0 TIOCTPOCHHUSI.

Hoesn yenocmuocmu. B COOTBETCTBUM C HEW KypC SIBJISETCS JIOTUYECKU 3aBEPLUEHHBIM, OH
COJICP’)KUT MaTepHual M3 BCeX pa3ienoB (M3MKH, BKIIOYAET KaK BOIMPOCHI KIACCMYECKOW, TaK H
COBPEMEHHOU (PU3HKH.

Hoesa zenepanuzayuu. B cOOTBETCTBUU ¢ HEell Marepuan Kypca (pu3uku oObeTUHEH BOKPYT
¢usnyeckux Teopuit. BemymmM B Kypce sBisiercs (YOPMHPOBAHHE TPEICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BEIIECTBE U IOJIE.

Hoesn zymanumapuzayuu. EE peanuzanus mOpeanojaraeT HCIOIb30BaHHE T'yMaHUTapHOTO
NoTeHIUana (U3NYECKOW HAayKH, OCMBICIIEHUE CBS3HM Pa3BUTHUS (U3MKU C pa3BUTHEM OOIIECTBa, a
TaKXKe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M SKOJIOTUYECKUMH MPOOIEMaMH.

Hoesn npuxnaonoit nanpasnennocmu. Kypc ¢usuku yriryOn€HHOTO YpOBHSI TpeJIojaraer
3HaKOMCTBO C IIMPOKHM KPYTrOM TEXHUYECKUX U TEXHOJOTHYECKHUX MPUIOKEHUH N3YYSHHBIX TCOPHId
u 3akoHOB. [Ipum sTOM paccMaTpuBarOTCS Ha YPOBHE OOIIMX IMPEICTaBICHUA U COBPEMEHHBIE
TEXHUYECKHE YCTPOICTBA U TEXHOJIOTHH.

Hoen 3Kkonocuszayuu peanuszyercss IIOCPEACTBOM  BBEIEHHUS DJIEMEHTOB  COJIEpIKaHU,
MOCBSIIEHHBIX SKOJIOTHYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C PA3BUTHUEM TEXHUKH
U TEXHOJIOTUH, a TaKkxke OOCYXIeHHs MpoOjeM paluOHAIBLHOTO MPUPOOINOIB30BAHUS U
HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue cofepKaHusi MPOrpamMMbl JOJDKHO OBITh MOCTPOCHO HAa MPUHIMIAX CHCTEMHO-
JeSTeIbHOCTHOTO  monaxoja. Jns ¢u3uku peanuszanus OSTUX [PUHIUIOB —Oazupyercs Ha
UCTIOJIb30BaHUH CAMOCTOSITEIBHOTO KCIIEPUMEHTA KaK MOCTOSHHO JIeicTBYIOIIEro (hakTopa yuyeOHOTro
nponecca. /Jlna yenyOnéHmoeo ypoeHs — OMO  CUCeMd CAMOCMOAMENbHO20 VUEeHUUeCKO20
9KCNepuMeHma, GKI04anuiec0 @OPOHMAalbHble YYeHUYecKue Onvimvl NpU  UYUYeHUU HOBO20
Mamepuana, 1abopamophsie pabomul u pabomel npakmuxyma. Ipu smom 603modichsvl 06a cnocoda
peanuzayuu Quzuuecko2o npakmukyma. B nepeom ciayuae npakmuxym nposooumcs 1ubo 6 konye 10 u
11 xknaccos, 160 nocie nepso2o u 6MOPO2o NOIAY200Ull 8 KANCOOM U3 IMUX Kiaccos. Bmopou cnocod
— 9mo unmezpayus. pabom npaKmuKyma 6 cucmemy 1abopamopHuix pabom, Komopwvle npo8OOSIMcs 8
npoyecce u3yueHuss pazoeia (memwvl). Ilpu smom noo pabomamu NpaKMuKyma NOHUMAEMCS
camocmosmenvbHoe UCCied08anue, Komopoe npogooumcs no pyKo8oOCmey c8EPHYymo2o, 0600uéHH020
8u0a 6e3 nowazo8oll UHCMPYKYUU.

B mporpammMe cuctema y4eHHUECKOTO HKCIEPUMEHTA, JIaOOpaTOpPHBIX pabdOT M MpPaKTUKyMa
MPEJICTAaBICHA SUHBIM TIepedHeM. BBIOOp TeMaTWKH ISl STUX BHIOB YUCHHUYSCKUX MPAKTUICCKUX
paboT OCyILIeCTBISETCS YYaCTHHUKaAMH OOpa3oBaTEIbHOTO Ipolecca HCXOAd U3 OCOOCHHOCTEH
MOYPOYHOTO TUTAHUPOBAHMS U OCHaleHus kabunera ¢usuku. [Ipu sToM obecnieunBaeTcs OBIageHUE
0o0y4JaloImUMUCS yYMEHHSIMH TPOBOJUTH TMPSIMble W KOCBEHHBIE H3MEpPEHUs, HCCIEIOBAHUS
3aBUCUMOCTEH (PU3NYECKHUX BEIIMYMH M MIOCTAHOBKY OIIBITOB TI0 TIPOBEPKE MPEATIOKEHHBIX THITOTES.

Bonbiioe BHUMaHMe yAENseTcs PeHIeHUI0 Pacu€THBIX M KAa4eCTBEHHBIX 3a1ad. [Ipu sTom uis
pacy€THBIX 3aJa4 MPUOPUTETOM SIBJISIFOTCA 3a/1a4M C SBHO 33JaHHOU U HesA8HO 3a0aHHol (HU3NIECKON
MOJIEJIbIO, MTO3BOJISIFOIINE MPUMEHSTh H3yUeHHbIe 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3ferna
Kypca, TaK U HMHTETpUpYsl NPUMEHEHHE 3HaHWM M3 paszHbIX pa3fenoB. [ KauecTBEHHBIX 3ajad
NPUOPUTETOM SIBIISIOTCS 3aJaHHUs Ha OOBSICHEHWE / MpeCKa3aHue MPOTeKaHUsl (PU3NIECKUX SBICHUN
U TPOIIECCOB B OKpY’KAIOMIEH >XU3HH, TpeOyromue BbIOOpa (U3MUECKOW MOJAETH ISl CUTyaluu
MPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBuu ¢ tpedoBanusimu @I'OC COO k marepuanbHO-TEXHUYECKOMY O0ECTIeUECHUIO
yuebHoro mporuecca Kypc (U3MKd yriayOn€HHOro M 0a30BOr0 ypoBHS B CpelHEH HIKOJe JOJKEH
U3y4aTbCs B YCJAOBHMSAX NMpeMeTHOro kaduHera. B xaOunere ¢u3uku IOIKHO OBITH HEOOXOIUMOE
nabopaTopHOe 00OpYAOBaHHME Ui BBIMOJHEHHS YKa3aHHBIX B IMPOrpaMMe YYEHHYECKHUX OITBITOB,
71a00paTOpHBIX pabOT U pabOT MPAKTUKYMa, a TAKXKE IEMOHCTPAI[MIOHHOE 000PYI0BaHHE.

JleMoHCTpalmoHHOEe ~ 00OpynoBaHHe  (OPMHPYETCS B COOTBETCTBUM C  NPHHLIUIIOM
MUHMMaJIbHOM JIOCTAaTOYHOCTH UM O0€cle4yrBaeT TOCTAHOBKY IE€PEUYUCICHHBIX B IPOrpaMMe
KITFOYEBBIX JIEMOHCTpAIMM Ui MCCIEAOBAaHUS M3yYaeMBbIX SIBJICHUH M MPOLECCOB, SMIHUPUUYECKUX U
(GyH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 000pyAOBaHHE Ul YUYEHHMUECKUX IMPaKTHYECKUX paboT (opMupyercs B BUIE
TEMAaTUYECKUX KOMIUIEKTOB M 00eCleYnBaeTCsl B pacy€Te OJHOr0 KOMIUIEKTa Ha JBYX 00y4aroIuxcs.
TemaTtnueckne KOMIUIGKTHI JIAOOpAaTOPHOTO O0OpYMOBaHHSA JOJDKHBI OBITH TIOCTPOCHBI Ha
KOMIUJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX W HHU(POBBIX NPHOOPOB, a TaKkKe KOMIIBIOTEPHBIX
U3MEPUTENIBHBIX CUCTEM B BUJIE LU(PPOBBIX TaOOPaTOPHIA.

HEJAX U3YYEHUA YYEBHOI'O ITIPE/IMETA «®U3UKA»

OCHOBHBIMH TIETISIMH U3YYCHUS (PU3UKHU B 00IIeM 00pa30BaHUU SIBIISTFOTCSI:

* popMUpOBaHHE HHTEpPECAa M CTPEMIICHHsS OOYYalOUMXCS K HAyYHOMY H3YUYCHUIO
HPUPOJIBI, PA3BUTHE MX WHTEIUICKTYABHBIX M TBOPUECKHUX CIIOCOOHOCTEH;

* pa3BUTHE TPEACTABICHHA O HAayyHOM METOJe TO3HaHUS U  (HOPMHPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBJICHUSIM;

* opMHUpPOBAHHE HAYYHOTO MHUPOBO33PCHUS KaK pe3ysibTaTa U3yUCHHUS OCHOB CTPOCHUS
MaTepur U QyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

* hopMHUpOBaHNE YMEHUI OOBSCHATH SIBICHHS C UCTIOIH30BaHUEM (PH3MUECKUX 3HAHUH H
HAYYHBIX JIOKA3aTeNbCTB; ® (OPMUPOBAHUE MPEICTABICHUA O POH (DU3UKU JUIS PAa3BHTHSI
APYTHX €CTECTBCHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

passumue npeocmasieHull 0 B03MOJICHbIX chepax OyOywell npogeccuonarbHol
0esImeNbHOCU, C8A3AHHbIX € (QU3UKOU, NO020MOBKA K OdlbHeuuiemy 0OVHeHuio 8 3Mom
HanpasieHuu.

* JlocTiokeHne 3THX 1eiel o0ecreunBaeTcsl pelieHueM CIICAYIONIMX 3a/1ad B Ipolecce
n3ydeHus Kypca (PM3MKU Ha YpOBHE CpeTHEero oomiero oopa3oBaHus:

* IpuoOpeTeHNe CHCTEMBbI 3HAHUH 00 OOmMX (PU3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSAX, BKIIOYAs MEXaHHKY, MOJICKYJSIPHYIO (H3HKY, 3JICKTPOAMHAMUKY, KBAHTOBYIO
(bU3UKy U AIIEMEHTHI aCTPOPHU3UKY;

* popMHpOBaHNE YMEHHH TIPUMEHATh TEOPETHUYECKHE 3HAHUS Ui OOBSICHEHHS
bU3MUYECKUX SIBICHUN B MPHUPOIC U JJIsl IPUHATHS NMPAKTHYSCKUX PEIICHUH B MOBCETHEBHOU
KH3HU;

* OCBOCHHME CIOCOOOB pEIICHHS Pa3IMYHBIX 337ad C SBHO 3aJIaHHOH (U3UUECKOi
MOJIENIBbIO, 3334, MOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3AaHUE (PU3MUECKOW MOJIENH,
aJICKBATHOM YCJIOBHSIM 33/1a4M, B TOM YHUCIIE 3a]1a4 HH)KEHEPHOTO XapaKTepa;

* IOHUMaHue (PU3MYECKMX OCHOB W TPUHIUIIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB W
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHIS Ha OKPYIKAIOIIYIO CPEIY;

* OBJIAJICHUE METOJaMH CaMOCTOSITEIFHOTO IIAHUPOBAHUS M TPOBEACHUS (DU3UUECKUX
OKCIICPUMCHTOB, aHaJIM3a M HMHTEPIPETAlui WH(POPMAIIUH, ONpPEICIICHHS JTOCTOBEPHOCTH
MOJYYEHHOTO Pe3yJbTarta;



CO3JaHUE YCIIOBUU Ul pa3BUTUS YMEHUN IIPOECKTHO-UCCIIEA0BATEIBCKOM, TBOPYECKON
JeATEIbHOCTH;
pazeumue unmepeca K cghepam npogeccuoHanbHol 0essmeabHOCMU, C8A3AHHOU ¢ (DUSUKOU.
MECTO YYEBHOI'O ITPEIMETA «®U3UKA» B YYEBHOM IIJIAHE

B coorBerctBun ¢ ®I'OC COO yruyOnéHHBIH ypOBEHb HM3yYEHUS Y4YEOHOTOo TpeaMera
«®Du3nka» Ha ypoBHE CpeiHero o0miero oopa3zoBaHus BEIOMpPAETCs: 00yYarOIUMHUC, TTAHUPYIOIIMMU
poJoHKeHHe 00pa3oBaHus MO CHEIHATBHOCTIM (PH3UKO-TEXHUUECKOTro MpOoduIs.

Y4eOHBIM MIIaHOM TpeIyCcMOTpeHo u3ydeHue pusuku B 00béme 340 4 3a 1Ba rona oOydeHwus: 5
4y B Henmenmto B 10 u 11 kimaccax, Ha 6a30BoM ypoBHE B 00béMe 136 4 3a aBa roga oOydeHus mo 2 4 B
Henenmo B 10 u 11 kmaccax. B tematnyeckom turanupoBanuu st 10 u 11 kitaccoB mpeamnonaararoTcs
pe3epB BpPEMEHH, KOTOPBIH yUYHTENb MOXKET HCHOJIb30BaTh IO CBOEMY YCMOTPEHHIO, |
MOBTOPHUTETHHO-0000IA0IIUE YPOKH.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IPEIMETA «®U3UKA»
HA YPOBHE CPEJJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenne yueOHOrO mpenaMera «@u3mka» Ha YpOBHE CpegHero oomiero o0pa3oBaHUs
(yrayOuéHHbIN U 0a30BbIN YpPOBEHb) JOJDKHO 00eCreunBaTh JOCTUIKECHUE CIEAYIONIMX JIUYHOCTHBIX,
METaIpeIMETHBIX U NPEeIMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI
I'pasicoanckoe 6ocnumanue:

*  chOpMHPOBAHHOCTh I'PAXKJAHCKON MO3ULMU 00yUaIOIIErocsi Kak aKTUBHOT'O M OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00IeCTBa;

* TNPUHATHE TPAIUIMOHHBIX OOIIEYETOBEUYECKUX TYMAHUCTHUYECKUX U JIEMOKPATHYECKUX
LIGHHOCTEI;

* TOTOBHOCTh BECTH COBMECTHYIO [EATEIbHOCTb B MHTEpecax TIpPakJaHCKOro oOIecTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B IIKOJIE U JETCKO-IOHOIIECKUX OPraHU3aLMIX;

* yMEHHE B3aUMOJICHICTBOBATh C COLUAIBHBIMA MHCTUTYTAMU B COOTBETCTBUM C UX (YHKLUAMHU
Y HA3HAYCHHUEM;

* TOTOBHOCTb K T'YMAaHMTAPHOHN U BOJIOHTEPCKOM AESITEIBHOCTH.

Ilampuomuueckoe 6ocnumanue:

*  c(hopMHPOBAHHOCTH POCCUICKON Ipa’KIaHCKOW UIEHTUYHOCTH, NAaTPUOTU3MA;
* 1IEHHOCTHOE OTHOIIEHHE K T'OCYJapCTBEHHBIM CHUMBOJIaM; NocTWxkeHUsM Poccuu B ¢usuke u
TEXHUKE.
/yxoeno-upaécmeennoe éocnumanue:

*  chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO TIOBEACHUS;
*  CIIOCOOHOCTH OLICHMBATh CUTYAallMI0O U NPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTHUPYSACHh Ha
MOPAJILHOHPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B ACATEIIBHOCTH YYEHOIO;
* 0CO3HaHME JIMYHOI'O BKJIAJa B IOCTPOEHHE YCTOMUUBOrO OYyIyIIEro.
Acmemuueckoe 6ocnumanue:

° OCTECTUYCCKOC OTHOMICHHUE K MHPY, BKIIOYasd I3CTCTHKY HAYUYHOT'O TBOPUYCCTBA, IPHUCYILICTO
¢du3nveckoil Hayke.
Tpyoosoe éocnumanue:



* HWHTEpeC K Pa3InYHbIM cdepam MpodheCCHOHATBHON JEeSITeTHHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3uKOi M TEXHMKOW, YMEHHME COBEpIIaThb OCO3HAaHHBIA BBIOOp Oyaymiel mpodeccun u
pean30BbIBATH COOCTBEHHBIC KIU3HECHHBIC TUIAHBI;

* TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO M CaMOOOpa30BaHWIO B 00JIacTU (PU3MKH Ha
MIPOTSKEHUU BCEH XKU3HU.

JKonozuueckoe eocnumanue:

* c(opMHPOBAHHOCTH SKOJIOTHYECKOH  KyJIbTYphl, OCO3HAHHE TIJOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;
* IUIAHUPOBAHME U OCYIIECTBIICHHE NEHCTBUI B OKpY’Kalollel cpelie Ha OCHOBE 3HAHUs Liesei
YCTOWYHMBOTO PAa3BUTHS YEIIOBEUECTBA;
*  pacUIMpeHHE OMbITa JIEATEILHOCTH IKOJOTHYECKOW HANPABICHHOCTH HA OCHOBE MMEIOIIMXCS
3HaHWM 1o usuke.
Ilennocmu nayunoz2o nosnanus:

*  chOpPMHPOBAHHOCTL MHUPOBO33PCHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO pa3BuTHs QU3MYECKON HAYKH;
* O0CO3HAHHWE IEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh B MPOIECCE HU3YUCHUS (UIUKU
OCYIIECTBIISATh MPOCKTHYIO U UCCIICIOBATEIBCKYIO JCSITEIIBHOCTh HHANBUAYAIBHO U B TPYIIIIE.
B mporiecce 0CTHXEHUS THYHOCTHBIX PE3YJIFTATOB OCBOCHHSI TPOrPAMMBI CPETHETO OOIIETO
00pa3oBaHus 10 busnke y 00yJaronuxcs COBEPILECHCTBYETCS  OMOUUOHANbHOBLIL
unmesniexkm, TPEINoJararoIuil chOPMUPOBAHHOCTH:
CAMOCO3HAHUA, BKIIOYAIOIIEr0 CIIOCOOHOCTh IMOHMMAThL CBOE SMOIMOHAILHOE COCTOSHHE,
BUJICTh HAIPABICHUS PA3BUTHS COOCTBEHHOW SMOIMOHANBHOW c(epbl, ObITh YBEPEHHBIM B
ceOe;
camope2yiuposanis, BKIIOYAIOIIEro CaMOKOHTPOJIb, YMEHHE TPUHAMATh OTBETCTBEHHOCTH 3a
CBOé IIOBCACHUC, CHOCO6HOCTB aZ[aHTI/IpOBaTBCH K SMOIOHOHAJIBbHBIM U3MCHCHUAM U HpOSIBJISITL
THOKOCTh, OBITh OTKPBITBIM HOBOMY;
BHYmMpeHHel MOMueayuu, BKIIOYAMONIEH CTPEMJICHHE K JOCTHXKCHHUIO ICJIU U YCIEXY,
ONTUMM3M, HHUIIMATHBHOCTh, YMEHHUE IEHCTBOBATH, HCXO/Is U3 CBOUX BO3MOKHOCTEIA;
omMnamuu, BKJIIOYAIOIIEH CHOCOOHOCTh TOHUMATh SMOILMOHAIBHOE COCTOSHHE JPYTHX,
YUHTBIBATH €r0 TPH  OCYIIECTBICHHUH OOIIEHHS, CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEKMBAHUIO;
COYUATIbHBIX HABLIKOE, BKITIOYAIOIINX CITIOCOOHOCTH BBICTPAUBATH OTHOIIEHHUS C IPYTUMH JIFObMH,
3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3perIiaTh KOH(IHUKTHI.

METAINIPEJMETHBIE PE3YJIbTATBI

YHHBepcaJ'Ibele Nno3HaBaTeJbHbIE AeiicTBUS

ba3oBble Jornyeckue aeiicTBus:

*  CaMOCTOSATENTHHO (OPMYIMPOBATh U aAKTyaJU3UpPOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

*  ONpEAeNsTH LeNIU JeATEeIbHOCTH, 33aBaTh MapaMeTPbl U KPUTEPUHU UX JOCTHKECHHUS;

* BBIABJIATH SaKOHOMepHOCTI/I nu HpOTHBOpG‘II/IH B paCCManI/IBaeMBIX SIBJICHUAX

* pa3pabaTeiBaTh IUIAH PEUICHHS MPOOJIEMBI C YYETOM aHAIHM3a WMEIOIUXCS MATePUATBHBIX U
HEMAaTepUaIbHBIX PECYpPCOB; ® BHOCUTb KOPPEKTHBBI B JI€ATE€IBbHOCTh, OLICHUBATh
COOTBETCTBHE PE3YyJIbTATOB LEISAM, OLICHUBATh PUCKHU MOCIEICTBUM 1€ATEIbHOCTH;



KOOPJAMHHUPOBaTh U BBINOJHATH pPabOTy B YCIOBUSAX pPEAJbHOrO, BHUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

Pa3BUBATH KPCATHUBHOC MBIIIJICHUC MIPU PCIICHNUH KU3HCHHBIX HpO6JI€M.

ba3oBble ucciaeaoBaTeabCKUeE AeiicTBUS:

BIIQ/IETh HAYYHOW TEPMHUHOIOTHEH, KIIFOUEBBIMH MOHATHIMHI U METO/IaMU (PU3UYECKON HAYKU;
BIIQJICTh HAaBBIKAMH y4eOHO-UCCIIEIOBATETLCKOM U TPOEKTHOW JAEATEIBHOCTH B 00IacTH
(bU3HUKH; CTIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TMOUCKY METOOB pEIlIeHUs
3a1a4 (PU3UIECKOTO COMCPKAHUS, TPUMEHEHHUIO PA3INIHBIX METO/I0B ITO3HAHMS;

BJIAJIETh BUJAMHU JICSITEIIBHOCTH MO IMOJYYEHUIO HOBOTO 3HAHUS, €ro HWHTEPHpPETaLNH,
peoOpa3oBaHUI0 U MPUMEHEHUIO B PA3NIMYHBIX Y4YEOHBIX CHUTyalUsiX, B TOM 4YHCIE IPHU
CO37IaHUU y4EOHBIX MPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBIIATh NTPUYUHHO-CJICICTBEHHBIC CBSA3M U aKTyaJIM3UPOBATH 3a/1auy, BBIABUTATH THIIOTE3Y
e€ pelleHMs, HaXOJUTh apryMEHThl JUIsl JO0Ka3aTeIbCTBA CBOMX YTBEPXKICHHM, 3aaBaTh
rnapameTpbl U KpUTEPUU PELLICHNUS;

aHAIM3UPOBATh MOJYYEHHBIE B X0JI€ PELICHUS 3a7a4l pPe3yJIbTaThl, KPUTUUECKU OLIEHUBATH UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATEIbHON JEATEILHOCTH, B TOM
quclie IPU U3YYeHUU (PU3HKY;

JaBaTh OLIEHKY HOBBIM CHTYAIIHSIM, OIIECHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 0 (PH3UKE B IPAKTHUECKYIO 007aCcTh KU3HEICATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJCH, IIPEJIaraTh OPUTHHAIBHBIC MMOJAXO0/IbI M PEIICHHUS; CTABUTH MTPOOIEMBI
W 3a]1a4i, JOMYyCKAIOINe aTbTePHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BJIAZICTh HaBBIKAaMHW TIOJTYYCHHA I/IH(l)OpMaIII/II/I (1)I/I3I/I‘~I€CKOFO COACPpIKaHUA H3 HNCTOYHHUKOB
pa3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBISITh TIOUCK, aHajiW3, CUCTEeMATHU3AlHUI0 U
MHTEPIPETANNI0 HHPOPMAIIUU Pa3THYHBIX BHIIOB U ()OPM MPEIICTABIICHHS,

OIICHUBATH JOCTOBEPHOCTHh HH(OPMAIIHH;

HCIIOJIB30BAaTh CPCACTBA I/IH(i)OpMaI_II/IOHHBIX 1 KOMMYHUKAalIMOHHBIX TEXHOJIOTUH B pelICHUN
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPTraHU3aIlMOHHBIX 3aj7a4 ¢ COOII0JcHHEeM TpeOOBaHMIA
APrOHOMHUKH, TEXHUKU O€30MaCHOCTH, TUTUEHBI, PECYpCOCOCPEKEHUS, IPABOBBIX M ITUICCKUX
HOPM, HOPM HH(GOPMAIIMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJAEPKAaHUS B pa3iIMuYHBIX (popMarax ¢ y4éTOM Ha3HAUCHUS
MHPOpPMALIMKM ¥ 1EJICBOM ayIUTOPUH, BHIOMpas ONTUMANbHYIO (OpPMY NpPEACTABICHUS U
BHU3YaJIH3aIUH.

YHI/IBepcaJILHLIe KOMMYHHKAaTHUBHbIC JeHCTBUA

Oo0menne:

OCYIIECTBJISATH OOIIEHNE HAa ypoKaX (DM3UKH M BO BHEYPOUHOH JCATEIBHOCTH;

pacro3HaBaTh NPEAMOCHUTKH KOH(PIMKTHBIX CUTyaIlui U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHHS C MCIIOJIb30BAHHEM SI3LIKOBBIX CPE/ICTB.
CoBMecTHAS AeATEJIbHOCTD:

MMOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMaHAHON U MHIUBUYIbHOU PabOTHI;

BEIOMpATh TEMATHKYy M METOJBl COBMECTHBIX JEHCTBUU C yd4ETOM OOIIMX HWHTEPECOB U
BO3MOIKHOCTEH Ka)KJ0T0 WieHa KOJUIEKTHBA;



° IIPpUHHUMATE LEJIN COBMECTHOH ACATCIIBHOCTHU, OPraHU30BbIBATh U KOOPAWHUPOBATH JlGﬁCTBI/IfI
0 €€ NOCTHKEHMIO: COCTAaBJIATH IUIAH JEHCTBUM, paACHpEAEsATh POIM C y4ETOM MHEHMU
YUYaCTHUKOB, 00CYXJaTh pe3ybTaThl COBMECTHON pabOTHI;

° OLEHMBAThL  KadeCTBO CBOETO BKJIaa U KOKJIOr0  y4aCTHHKA KOMaHbI
B OOIIMI pe3ysbTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

° npeajaratb HOBBIC IIPOCKTBI, OLCHUBATH HACU C TIO3UWIMKM HOBU3HBI, OPHUIHMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

° OCYHICCTBIIATL MO3UTUBHOC CTPATCITHUCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYyALUAX, HNPOSBIIATH
TBOPYECTBO U BOOOpaXeHUE, ObITh MHUITUATHBHBIM.

YHuBepcanbHbIe peryJsiTUBHbIC 1eHCTBUA

Camoopranuzanus:

*  CaMOCTOSITEIBHO OCYIICCTBIATh TI03HABATEIBHYIO JIEATCIBHOCTh B O00JIACTH (QU3UKA U
ACTPOHOMUH, BBISIBIIATH IPOOJIEMBI, CTABUTh U JOPMYITUPOBATH COOCTBEHHBIC 3aa4H;

*  CaMOCTOSITETTLHO COCTaBJIATh TUIAH PEIICHUS pPacUYE€THBIX M KAa4eCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TPAKTHYECKOW paboThl ¢ YYETOM HMMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEU
Y TIPEeANOYTECHUI;

* JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

*  pacmupsATh paMKH y4eOHOTO MpeaAMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

* JlenaTh OCO3HAHHBIM BBHIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

*  OLEHHUBATh MPUOOPETECHHBIH OIBIT;

*  CHOCOOCTBOBATh (DOPMHUPOBAHHWIO W TIPOSBIICHUIO IMUPOKON JPYAUIIMH B 00JaCTH (U3HKH,
MTOCTOSTHHO TOBBIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb!

* JaBaTh OILIGHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHBBI B JESATENBHOCTb, OIICHUBATDH
COOTBETCTBHE PE3YJIbTATOB IIEJISIM;

* BIAJCThH HaBbIKAMU  I1O3HABATEJIbHOU pediiekcun  Kak  OCO3HAHHS

COBEPIIAEMBIX JNEUCTBUM M MBICIUTEIbHBIX MPOIECCOB, MX pe3yJbTaTOB U
OCHOBaHMI; HCIOJIB30BaTh MPUEMBI pedieKCHH I OLEHKH CHUTYyallid, BbIOOpa BEPHOTO
perieHus;

* YMETb OLEHUBATh PUCKM U CBOEBPEMEHHO NPUHHMATh PEUIEHUS MO HUX CHUXKEHHIO;
MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IPU aHAIHU3€ PE3yJIbTaTOB AESITEeIbHOCTH.

IIpunsiTue cedst U APyrux:

* MpPUHUMATH ce0sl, MOHUMAs CBOM HEJOCTATKU U JIOCTOWHCTBA;

* NPUHUMATh MOTHUBBI U APTYMEHTHI APYTHUX MPHU aHAIU3E PE3yJIbTaTOB AEATEIHLHOCTH;

* [pU3HABAThH CBOE MPaBO U MPABO APYTUX HA OMIUOKH.

NPEAMETHBIE PE3YJIBTATBI 10 knace
B npouecce usyuenus kypca ¢usuku yriayoaéHHoro u 6azoBoro ypoBHs B 10 kiacce ydeHHUK
HAY4YHUTCS:

[Tonumate (AeMOHCTPUPOBATH) POIb (UMK B DKOHOMHUYECKOW, TEXHOJIOTMYECKOM,
HKOJIOTUYECKOM, COIMANBHOM U ITUYECKON cepax NesTeNIbHOCTH YEeNOBEKa; POJb U MECTO (DU3HUKHU B



COBPEMEHHOM HAay4YHONW KapTUHE MUPA; 3HAYEHUe ONUCAMENbHOU,  CUCMeMamusupyrowel,
00BACHUMENbHOU U NPOSHOCMUYECKOU (QYHKYUL (PU3UYecKol meopuu — MeXAHuKu, MOJLEKYIAPHOU
Qusuxu u mepmoou- HamMuxu, poib Quzuveckou meopuu 8 HOPMUPOBAHUU NPEOCMABNICHUU O
@uzuueckoil KapmuHe Mupa,
paznuyaTh (y4YWTHIBATH) YCIOBUSA TPUMEHHMOCTH MojeNeld (PU3NYECKHX TeJl W IPOIIECCOB
(sBneHUN): WHepUUATbHAs CUCTeMa OTcuéra, aOCOJIOTHO TBEPAOE TENl0, MaTrepuajgbHas TOYKa,
PaBHOYCKOPEHHOE JBHKEHHE, CBOOOJHOE TajieHue, aOCONIOTHO ympyras nedopmaiivs, aOCOIIOTHO
yOopyroe u abco- JIOTHO HEYyNpyroe CTOJKHOBEHHUS, MOJEIM Ta3a, JKUIKOCTH U TBEPIOTO
(KpUCTAITHYECKOTO) Tea, UACATBHBIN ra3, TOYCUHBIN 3apsij], OJJHOPOIHOE FIECKTPHUIECKOE TIOJIE;
pasnuyaTh YCIOBHUS (TpaHUIBI, OOJACTH) NPUMEHUMOCTH (U3HUYECKUX 3aKOHOB, ITOHUMATh
BCceoOmuii xapaktep (QyHIAMEHTAIBHBIX 3aKOHOB M OTPAHMYEHHOCTh HCIOJIB30BAHUS YACTHBIX
3aKOHOB;
aHAJIM3UPOBaTh U OOBACHATH MEXaHUMYECKHE TPOIECCHl U SIBJICHHUS, MHCIIOJIb3YS OCHOBHBIE
MOJIOKECHUSI M 3aKOHBl MEXaHWKU (OTHOCHTEIBHOCTh MEXAaHUYECKOTO JIBIDKEHUS, (OPMYIIbI
KMHEMATUKA PaBHOYCKOPEHHOTO IBWXKEHUS, npeodpazosanus lanunes O0ns  ckopocmu u
nepemewenus, 3akoHbl HblOTOHA, npunyun omuocumenvHocmu I anunes, 3aKOH BCEMHPHOIO
TATOTEHUS, 3aKOHBI COXPAaHEHHSI UMIYJIbCAa W MEXAaHUYECKOW JSHEPTUH, c6543b pabomuvl Cuibl C
U3BMEHeHUeM MeXaHUYyecKoUu JHepauu, YCI08Us pAaHo8ecus meépoo20 mena); TpPU ITOM
UCIIONIb30BaTh MAaTEMAaTHYECKOE BBIPAKEHHE 3aKOHOB, VKA3bl8AMb VCI08UA  NPUMEHUMOCHU
Quszuueckux 3akoHo8: npeobpasosanuil I anunes, 6mopoz2o u mpemve2o 3akonos Holomona, 3akoHoé
COXpAHEHUs UMNYIbCA U MEXAHUYECKOLL dHepeUll, 3aKOHA 8CEMUPHO20 MALOMEHUSL,
aHAIIM3UPOBATh M OOBSICHATH TEIUIOBHIC MPOIECCHI U SIBICHHUS, UCTIOIb3YS OCHOBHBIC IMOJIOKCHUS
MKT u 3ak0HBI MOJEKYJISIpHOH (PU3UKUA M TEPMOJWHAMUKU (CBS3b JaBIEHHS HACAIBHOTO Ta3a co
CpeaHeld KHUHETHYECKOW SHEpruei TEIUIOBOrO JIBM)KEHUS W KOHIICHTpAalMed €ro MOJIEKYJI, CBS3b
TEeMIIepaTyphbl BEIECTBA CO CpeIHENH KMHETHYECKOW >HEprueil TEIUIOBOTO JBIKEHUS €T0 YacCTHII,
CBA3b JIaBJIe- HUS WACAIBHOTO Tra3a C KOHIIEHTPAlUeW MOJIEKYJ U €ro TeMIepaTypou, ypaBHEHHE
MenneneeBa— Kuanelipona, mepBblii 3aKOH TEPMOIMHAMMKH, 3aKOH COXpPaHEHUS DSHEPTrUU B
TETJIOBBIX MPOIECCcax); MPH ATOM HCIIOIH30BaTh MATEMATHIECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBANb
yenosusi npumenumocmu ypasnenusi Menoeneeea—Knanevipona;
aHAIM3UPOBaTh W OOBACHATH (OMHUCHIBATH) DSIEKTPUUYECKUE SBJICHUS, HCIONb3YsI OCHOBHBIC
MOJIOKEHUSI U 3aKOHBI AJIEKTPOJMHAMUKU (3aKOH COXpaHEHMsI SJEKTPHUUECKOro 3apsia, 3aKOH
Kynona, nomenyuanvbnocms snekmpocmamuyuecko2o nosis, npuHyun cynepnosuyuu 31eKmpuiecKux
noaeu, nNpu 3MOM YKA3bleds YCA08uUs npumeHumocmu 3axona Kynona; a Takxke NPaKTUYECKU
BA)KHBIE COOTHOILIEHHUS: 3aKOHbI OMma [ yyacTKa LIeNHU U Ui 3aMKHYTOM 3JIEKTpPUYECKOH ILIenH,
3akoH Jlxxoyns—IJlenna, npasuna Kupxeogha, 3axonvr @apadest 015 51eKkmpoau3a);
onucvieams uuueckue npoyeccvl U s61eHUs, UCNONb3YSA GeIUYUHbL. NepemeujeHue, CKOpocmo,
VCKO- peHue, UMNYIbC mend U cucmemvl mell, CUld, MOMEHm CUlbl, OdgleHue, NOMEeHYUAIbHAS
9Hepeusl, Ku- Hemu4ecKas dHepeusi, MeXaHudecKkdas sHepeus, paboma CUlbl, YeHMpPOCMpeMUmenbHoe
YVCKOpeHue, CUla maxcecmu, cuida ynpy2ocmu, cuid mpeHusl, MOWHOCMb, SHEP2Usl 63aumMo0eticmeus
mena c¢ 3emnéil 6onu3U e€ No8epxXHOCmU, dHepaus Ynpy2ou oeghopmayuu npyHICuHvl, KOJIUYECHEO
meniomul, aOCONIOMHAsL memnepamypa meia, paboma 6 mepmoOuUHaMuKe, 6HYMPEHHS IHEP2Us.
UO0eanbHo20 O00HO- AMOMHO20 2a3d, paboma UuoedalbHO20 2a3d, OMHOCUMENbHAs BLANCHOCHb
6030yxa, KII/[ uodeanvnoco mennogoco oOsucamens, 3leKmpuieckoe noie, HANPAICEHHOCIb
NeKMPULECKO20 NOJA, HANPANCEHHOCMb NOJISl MOYEYHO20 3apadd UNU 3apSdCeHHO020 wapa 6
saxKyyme u 8 OudjleKmpuxe, NOMEHYUAL JeKMpoCmamuyecko2o nojid, pasHOCmb NOMEHYUANos,
INEKMPOOBUICYWAs CUNA, CULA MOKA, HANPANXCEHUEe, MOUWHOCMb MOKA, JIeKmpuieckas éMKOCHmb



NJI0CKO20 KOHOEHCamopa, COnpomugierue Yuacmrka yenu ¢ nociled008ameibHblM U NapailelbHblm
COCOUHEHUeM Pe3UCMOPO8, IHePUsL INEKMPU- YeCKO20 N0l KOHOeHCamopa,
OOBSACHATh OCOOCHHOCTH MPOTEKaHUs (U3MUYECKUX SBICHHI: MEXaHUUYECKOE IBHKEHUE, TETUIOBOE
JIBYOKCHHE YACTHUI[ BEIIECTBA, TEIJIOBOE pAaBHOBECHE, OpPOYHOBCKOE IBIDKEHHUE, IUPQy3us,
UCTIApeHUe, KUICHHEe W KOHJEHCAIWs, IUIaBJICHWE W KPUCTAJUIM3AIUs, HAIMPABJICHHOCTH
TEIUIONEpeaun, OJCKTpU3AlMs Tell, 9KEUNOMEHYUATIbHOCMb  HNOBEPXHOCU  3APSHCEHHO2O
NPOBOOHUKA,
MPOBOJIUTh  HMCCIICIOBAHWE 3aBUCHUMOCTH OJHOW (U3MYECKOM BEIWYMHBI OT JPYyrod ¢
WCTIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH: TPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCHPOBATH
pe3yNbTaThl TMOTYYCHHONW 3aBUCHUMOCTH (DU3MUECKUX BEIUYHUH 8 Gude 2paguxos ¢ yuémom
AOCONIOMHBIX NocpeuHocmeli usmepeHull, JeJaTh BBIBOJIBI o pe3ynbTaTtam
HCCIIEOBAHNS;
MIPOBOJNTH KOCBEHHBIC M3MEpPEHUs (DU3MUECKUX BEIIMYWH; IIPU dTOM BBHIOMPATH ONTUMATBHBIA METOT
W3MEPEHHUsI, OIIEHUBATh a0CONIOTHBIC W OTHOCHUTEIIbHBIE TTOTPEITHOCTH MPSMBIX U KOCBEHHBIX H3MEpe
HUU;

npoeodumb Onblmbl NO nNpoeepke l’lpea]lODfCEHHOIZ cunomeswsl. NnjiaHupoeantb 3KCnepUMenm, co6upamb
IKCnepuUmMeHmaibiyr0 YCmAaHO6K), AHAJIUIUpoeams noOJIYyYeHHble pe3)ibnianibl U odenamsb 661600 0
cmamyce I’lpe()ﬂODfC‘eHHOIZ cunomesbubl,

coOmoaTh TpaBmiIa OE30MacCHOTO TPyAa TPH TPOBEACHHHM HWCCICAOBAaHMN B paMKax y4eOHOTo
OKCIEPUMEHTA, MPAKMUKyMa W Yy4eOHO-HCCIIEOBATEIbCKOW UM TPOEKTHOW JAEATENBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JTAOOPATOPHOTO 000pPYA0BAHUS;

pemaTh pacy€THbIE 3aJaud C SBHO 33aJaHHON U HeA6HO 3a0aHHOl (U3MUECKOW MOJENbIO: Ha
OCHOBAHMHU aHaJM3a YCJIOBUS OOOCHOBBIBaTH BBHIOOp (U3MUECKOM MOJENH, OTBEYaOLIeH
TpeOOBaHUSAM 3aJ[aud, NPUMEHATH (HOPMYINBI, 3aKOHBI, 3aKOHOMEPHOCTU U HOCHYIAmMbl
@usuueckux meoputl TPU WCIONH30BAHUM MaTEeMAaTUYECKUX METOJOB pEIIeHUs 3ajad,
IPOBOAMUTH pacu€Thl Ha OCHOBAHMM HMMEIO- IMXCS JIaHHBIX, aHAJIM3UPOBAaTh PE3yJbTaThl U
KOPPEKTUPOBATH METOJIbI PEIIEHHUS C YUETOM IOJIyUY€H- HBIX PE3YJIbTAaTOB;
pelaTth KauecTBEHHBIE 3aJauu, mpebyrowue NpUMeHeHUs 3HAHULL U3 PA3HLIX pa30enos
WKONBHO20 KypCa Pu3uKu, a maxdce unmezpayuy SHaHUutl u3 Opy2ux npeomemos ecmecmeeHHo-
HAY4YHO20 YUKIA: BBICTPAUBATh JIOTMYECKYIO IIETIOYKY PACCYKJIEHUH C OMOpPOW Ha M3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTU ¥ (PU3NYECKUE SIBICHUS;
ucnoIvb306ams  meopemuiecKue 3HaAHUs Ol O00BACHEHUS OCHOBHBIX NPUHYUNOE pabombl
usmMepumeinsb HolX NPUOOPOS8, MEXHUYECKUX YCMPOUCME U MEXHOI02UYECKUX NPOYECCos;
UCTIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3HMKE B MOBCEIHEBHOM XU3HH Ui 00CCIICUCHUS
06e30macHOCTH Npu OOpalleHud ¢ OpudOpaMu M TEXHUYECKUMH YCTpOMCTBaMH, JUIs
COXPAaHEHHUsI 37I0POBbSI U COOIIOACHHUS HOPM JKOJOTHYECKOrO MOBEIEHHUS B OKpY’Karolleh
cpene;
MIPUBOJIUTH IPUMEPHI BKJIaJa POCCUNCKUX U 3apyOEKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00b- SICHEHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTH;
AHAU3UPOBAMb U OYEHUBAMb NOCIeOCMBUsL ObIMOBOU U NPOU3BOOCIBEHHOU OesimelbHOCMU
yeno- 6eKd, C6A3AHHOU ¢ QU3UYeCKUMU npoyeccamu, ¢ NOZUYUL  IKOLOSUYECKOLU
bezonacnocmu, npeocmagienuti 0 payuoHAaILHOM HPUPOOONONIL308AHUU, A MAKIHCE PA3YMHOM
UCNONBL306AHUU  OOCMUMCEHUTl HAYKU U  MEXHOA02Ull 01a  OdlbHeuuleo  pazeumus
yenogeuecko2o obuecmsa,

10



NPUMEHATh PA3IUYHbIe CHOCOOBI paboThl ¢ MHpOpMauued (Gu3nyeckoro coaepkaHust ¢
UCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTHIl: MPH 3TOM MCIOIb30BATh
COBpeMEeHHbIe MH(OPMAIIMOHHBIE TEXHOJOTHH JJIs MOMCKa, MepepabOTKH U MpPEIbsBICHUS
y4eOHOI W Hay4YHOIOIYJSpHOH WHGOpPMANNU, CTPYKTYPHPOBAHUS M HHTEPIPETAILHH
uHpOpPMAaLMK, TOJYYEHHOM U3 pa3NWYHbIX HMCTOYHHKOB, KPUTUYECKH aHaJIU3UPOBATH
NOJy4aeMyro MH()OPMALUIO U OyeHusamsv eé 00CMOBEPHOCMb KAK HA OCHOBE UMEIOUJUXCSL
3HAHUL, MAK U HA OCHOBE AHANU3A UCMOYHUKA UHpOpMAYUU,

NpOAGNAMb  OP2AHU3AYUOHHbIE U NO3HABAMENbHbIE  YMEHUs  CaMOCMOAMENbHO2O
npuobpemenus HOGbIX 3HAHUL 8 Npoyecce  BbINOJIHEHUs  NPOeKMHbIX U Y4eOHO-
uccnedoeamenvckux pabom, padOTaTh B TPYIIIE C BHITOJHEHUEM Pa3JIMYHBIX COIMATBHBIX
pojeil, miIaHUpoBaTh pabOTy TpPYMNbI, PALMOHAIBHO paclpeleNiarTh JAeATebHOCTh B
HECTaHJIaPTHBIX CUTYallUsX, aJeKBaTHO OLICHWBATH BKJIAJ KaXK- JOTO U3 YYACTHUKOB I'PYIIIbI
B pEILIEHUE paccMaTpUBAEMOM IIPOOJIEMBI;

npoAGIAMb MOMUBAYUIO K 0y0ywel npogheccuorHanrbHoll 0esimeIbHOCmU No CNeYUaIbHOCHAM

Pu3uUKo- mexHuyecKko2o npopuis.
11 knacc B mpomecce mszydenust kypca Gu3MKdA yriayOoiaéHHoro m 0a3oBoro ypoBHs B 11
KJIacCe YYCHUK HAYUYUTCS:

MOHUMATH (JIEMOHCTPUPOBATE) POJIb (UZUKU B SKOHOMHUYECKOU, TEXHOJIOTHYECKON, COITHATEHON

U 3TUYECKOM cepax NesaTenbHOCTH YeJI0BEKa; POJib U MECTO (PU3UKU B COBPEMEHHOI Hay4YHOU
KapTUHE MHUpPA; pOjb ACTPOHOMHH B MPAKTHYECKOW NIEATETLHOCTH YEJOBEKa W JalIbHEeHIlIeM
HAyYHOTEXHUYECKOM  Pa3BUTHHU;  3HAYEHUE  ONUCAMENbHOU,  CUCEeMAmu3upyroujel,
00BACHUMENbHOU U NPOSHOCMUYECKOU (QyHKYull husuyeckol meopuu — 31eKmMpoOUHAMUKU,
CHeyuanbHol meopuu OMHOCUMENbHOCMU, K8AHMOBOU Qu3uku, Poib (HU3HMUECKON Teopuu B
(dbopMUPOBaHUU TPEACTABICHUN O (DU3MUECKON KapTUHE MUpPA, MECTO (PH3UYECKON KapTHUHBI
MUpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTaBICHUIN O IPUPOJIE;
pasnuyath (y4UTHIBATH) YCIOBHUS MPUMEHHUMOCTH MOAeNed (PU3NYECKHX Tel M MPOIECCOB
(siBJIEHUI): OJHOPOAHOE JJIEKTPUYECKOE W OJHOPOAHOE MArHUTHOE TMOJs, TAPMOHUYECKUE
KOoJieOaHMsl, MAaTEeMAaTHUYECKUI MAasITHUK, WJICATbHBIN MPYKUHHBIA MasTHUK, TAPMOHUYECKHE
BOJIHBI, UJICANIbHBINA KOJIeOaTeIbHbIN KOHTYD, TOHKAs JIMH3a; MOJEJIeH aToMa, aTOMHOTO siipa U
KBaHTOBOW MOJIEJIH CBETA;

pasznuyaTh yCiaoBHUS (TpaHHIIBI, O0JACTH) MPUMEHUMOCTH (PU3WYECKUX 3aKOHOB, HOHUMAMDb
6ceobwull  xapakmep QYHOAMEHMANbHbIX 3AKOHO8 U OSPAHUYEHHOCMb  UCNONb308AHUS
YACMHBIX 304KOHO8,

aHAIIM3UPOBATh U OOBSICHATH 3JIEKTPOMATrHUTHBIE MPOLIECCHI U SBJICHUS, UCIIONIb3Ysl OCHOBHBIC
MOJIOKEHUSI U 3aKOHBI 3JIEKTPOAMHAMHUKHN M CIIELUATbHOW TEOPUH OTHOCHUTEIHHOCTH (3aKOH
COXPAHEHUs IEKTPUYECKOTro 3apsiia, cuiia AMiiepa, cuia JlopeHua, 3aK0H 2JIeKTpOMarHuTHOM
uHAayKuY, npasuwio Jlenna, cBsa3p IC caMOMHAYKIIMU B BJIEMEHTE 3JIEKTPUUYECKOM IIENHU CO
CKOPOCTBbIO M3MEHEHHs CUJIbl TOKAa; MOCTYJaThl CHEUUATbHON TEOPUM OTHOCUTEIBHOCTU
OWHIITEHHA);

aQHATM3UPOBATh M OOBSICHATH KBAHTOBBIC TPOIECCHI W SIBJCHUS, WCIOIB3YS IOJIOKEHUS
KBaHTOBOH ¢u3uku (ypaBHeHHEe DUHIITEIHA U1t PoTod(ddeKTa, MepBBIA U BTOPOU MOCTYIATHI
bopa, mpuHIMI cooTHOmIEHUsT HeomnpeaenéHHocTel ['elizenOepra, 3aKOHBI COXpPaHEHHS
3apAI0BOIO M MacCOBOTO YHCEN M HHEPIrUU B SIEPHBIX PEAKLUAX, 3aKOH PaTUOAKTUBHOIO
pacmajna);
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ONMUCHIBATh (PU3UYECKHE TPOIECChl W SBJICHUS, HCIIOJIB3YSl BEIWYHHBI: HANMPSHKEHHOCTD
AJIEKTPUYECKOTO TOJs, IMOTEHIMAN 3JIEKTPOCTATHUECKOro II0JIs, PAa3HOCTh MOTEHIIMAIOB,
JIEKTPOABIDKYIIAsT CUJIA, MHAYKIMS MarHUTHOTO II0JI, MarHUTHBIA MOTOK, cujia AMIiepa,
UHIYKTUBHOCTb, JJIEKTPOABMXKYIIAs CHJIA CaMOMHAYKLUH, SHEPrUs MArHUTHOIO MOJsS
MIPOBOJTHUKA C TOKOM, PEISTHBUCTCKUI MMITYJIBC, TIOJTHASI DHEPTHUS, SHEPTHUS TIOKOSI CBOOOTHOM
YaCTHIIBI, SHEPTHSI ¥ UMITYJIbC (POTOHA, MACCOBOE YMCIIO | 3apsizl SApa, SHEPTHs CBS3U SAAPa;
OOBSICHATH OCOOEHHOCTH TMPOTEKAHHS (U3MUECKUX SBICHHUU: AJIEKTPOMArHUTHAS WHAYKIIHUS,
CAMOMHIYKIHMsI, PpPE30HaHC, WHTep(epeHuuss BOJH, JAWQPAKIMA, JUCIEPCHs, IOJIHOE
BHYTpEHHEE OTpakeHue, poTodnekTpuueckuil 3pdexT (potorddexr), anbda- u Oeta-pacnaabt
a1ep, raMMau3ilydeHue sjaep; (pu3nueckue NPUHLMIBI CIEKTPaIbHOIO aHajau3a M padboThl
nasepa;

onpedenams HanpagieHue UHOYKYUU MASHUMHO20 NOIA NPOBOOHUKA C MOKOM, CUlbl Amnepa u
cunwt Jlopenya,

cmpoums uzobpasicenue, co30asaemoe NIO0CKUM 3ePKANOM, MOHKOU JUH30U, U PACCUUMbIBAMb
€20 XapaKmepucmuxu,

NPUMEHAMb OCHOBONOAA2AIOWUE ACMPOHOMUYECKUE NOHAMUS, MeoPUul U 3aKOHbL OJI1 AHANU3A
U 00vACHeHUs huU3UYECKUX NpOoYeccos, NPOUCXO0AUUX 8 36E30aX, 8 36E30HLIX CUCMeEMAx, 8
MedHc2anaKmuieckou cpeoe, 08UNHCeHUs HeOeCHbIX meil, I60MoYuU 36€30 u Beenennot;
MPOBOJUTH UCCIIEIOBAaHUE 3aBUCHUMOCTEN (PU3MUECKUX BEJIIMYMH C UCIOJIb30BAaHHEM MPSAMBIX
U3MEPEHUIl: MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATh PE3yJIbTAThI MOJyYEHHOMH
3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHIE IPaUKOB C yIETOM aOCOIIOTHBIX MOTPEIIHOCTEH
M3MEpPEHUil, IenaTh BHIBOJIBI IO PE3yJIbTaTaM HUCCIIECAOBAHMS;

IIPOBOJIUTH KOCBEHHBIE U3MEpEHHs (PU3NUECKUX BEIUYHMH; IPU 3TOM BBIOMPATh ONTHUMAJIbHBIHI
METOJ W3MEpEHUs, OLEHUBATh AOCOJIOTHBIE UM OTHOCUTEIbHbIE IOTPEIIHOCTH MPSIMBIX U
KOCBEHHBIX U3MEPEHUN;

IPOBOJUTH ONBITHl IO TMPOBEPKE NPEAJIOKEHHONH THUIOTE3bl: IUIAHUPOBATH HKCIEPUMEHT,
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, AHAJIM3MPOBATh IIOJYUYEHHbIE pe3yJIbTaTbl M
JIeTIaTh BBIBOJ] O CTATyCe MPETIOKEHHON THITOTE3BI;

ONUCHIBAMb MEeMOObl NOLYYEHUS HAYUHBIX ACMPOHOMUYECKUX 3HAHULL

co0uoaTh MpaBmiia 0€30MacHOro TpyJa NPy MPOBEACHUHU HCCIICAOBAaHUA B paMKax y4eOHOTO
HKCIEPUMEHTA, NPAKTUKyMa U Yy4eOHO-HCCIEI0BATENbCKON U MPOEKTHOM JAEATENIbHOCTH C
HCIOJIb30BAaHUEM U3MEPHUTENbHBIX YCTPOICTB U J1aOOpaTOpHOro 000pYy10BAHUS;

pemaTh pacu€THBIC 33aJauu C SBHO 33/JIaHHOU U HEs8HO 3A0AHHOU (u3uyecKkoll mooenvio. Ha
OCHOBAHMHU aHaJHM3a YCJIOBUS BBIOMpaTh (pU3MUECKHE MOJEIH, OTBEYarolue TpeOOBaHUAM
3aJjauu, OPUMEHATh (OPMYIIbI, 3aKOHbI, 3aKOHOMEPHOCTH U MOCTYJAThl (PU3MUYECKUX TEOpHit
MPA WCIOJB30BAaHUM MAaTEMAaTHYECKHX METOJIOB PEIICHUS 3aaad, MPOBOAUTH PAcUYEThl Ha
OCHOBAHMHU HMMEIOIINXCS JaHHBIX, aHAJTU3UPOBATh PE3YyJbTaThl U KOPPEKTUPOBATH METOJIBI
peleHus ¢ y4ETOM MOJTy4YeHHBIX Pe3ysIbTaToB;

pemaTh KauyecTBEHHbIE 3a/a4yM, TpeOyrollue NPUMEHEHHUS 3HAaHUM M3 pPa3HbIX pas/iesioB
MIKOJIBHOTO Kypca (M3MKM, a makxoce uHmezpayuu 3HAHUL U3 OpYyeUX HNPeoMemos
ecmecmeeHHO-HAYYHO20 YUKIA: 6bICIPAau8amy J02UYECKYI0 YENOUKY pacCyHCOeHull ¢ Onopou
Ha U3y4eHHble 3aKOHbL, 3aKOHOMEPHOCMU U pu3uyecKue A6NeHUs;

ucnoivzoeamsb meopemudecKkue 3HAaAHUA 0Nl 0OBACHEHUSI OCHOBHBIX npuHyunos pa6OI’I1bl
UsmMepumebHblx npu60p06, MmexXHu4YecKux yCI’I’tpOIZCWIG U MexHolocuU4YeCKUx npoyeccos,

MPUBOIUTH PUMEPHI BKJIA/1a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHE MPOLIECCOB OKPY>KAIOIIEro MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

12



AHATUBUPOBAMb U OYEHUBAMb NOCIEOCMBUsL ObIMOBOU U NPOU3BOOCHBEHHOU OesiMelbHOCU
ueno6eKa, CEA3aHHOU C u3UUeCKUMU NPOYeccamu, ¢ NO3UYUL IKOI02UYECKOU De30NaACHOCU,
npeocmasieHull 0 payuoHAIbHOM NPUPOOONOIL30BAHUU, A MAKICE PA3ZYMHOM UCHONb308AHUU
00CMUNCEHUN HAYKU U MEXHOI02ULL OJis1 OalIbHeUue20 pa3eumus 4eioseueckoco oouecmaea;
MPUMEHATh  Pa3iMYHbIe CHOCOOBI paboThl ¢ WH(MOpManUeld (PUINIECKOTO CONEPIKAHUS C
UCIIONIb30BAaHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHH: MPH 3TOM HCHOIb30BaTh
COBpeMEHHbIC MH(GOPMAIMOHHBIC TEXHOJOTHHU JIJIS TIOMCKA, NepepabOTKU W MPEeabSIBICHUS
y4eOHOM W HAYYHO-TIOMYJSIPHOM WH(OpMAIMK, CTPYKTYPUPOBAHUS U HHTEPIPETAIIUN
uH(bOpMAIIMK, TMOJYYCHHONM U3 Pa3MYHBIX HUCTOYHWKOB; KPUTHUYECKH aHAIU3HPOBATH
noslydaeMyr0 WH(GOpPMAIMI0O U OIEHUBATh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIHUXCS
3HAHUH, TAK ¥ Ha OCHOBE aHAJIM3a HCTOYHHUKA HH(DOPMALIHH;

NPOAGISIMb OP2AHUZAYUOHHBLE U NO3HABAMEIbHBLE YMEHUsL CAMOCMOSMENIbH020 NPUOOpemeHus
HOBBIX 3HAHUIL 68 NPoYecce GbINOJHEHUs] NPOEKMHbIX U VHeOHO-UCCIe008AMENbCKUX pabom,
paboTaTh B Ipymnme C UCHOJHEHHEM pAa3IMYHBIX COLMATBHBIX POJICH, IJIAaHHUPOBATH PabOTy
TPYNIbI, PAllMOHATBHO PACHPEIENATh ACATeIbHOCTh B HECTAHIAPTHBIX CUTYAIUsIX, aIeKBaTHO
OILICHMBATH BKJIAJ] KQXJIOT0 U3 YYACTHHKOB IPYIIIBI B PEIICHUE PACCMAaTPUBACMOM TIPOOJIEMBI,
NpPOAGIAMb MOMUBAYUI0 K OyOywel npogheccuoHaibHOU 0esimeabHOCmU N0 CNeYUaIbHOCIAM
Qusuxomexnuueckoeo npogus.
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COJAEPKXAHUME YYEBHOI'O IIPE/IMETA «®PU3UKA»

10 xaacc

ba3oBblil ypoBeHb (2 yaca)

Y riryOneHHbIl ypoBeHb (5 4acoB)

Tema 1. ®u3uka 1 METOIbI HAYYHOTO MTO3HAHUS (2 Yaca)

Tema 1. ®u3uka 1 METOABI HAYYHOTO IMO3HAHKS (6 YacOB)

duznka — Hayka o npupoje. Haydnsle MeTOAbI MO3HAHUS OKPYKAIOILIErO
Mupa. Poiib dKCiepruMeHTa ¥ TEOPUH B IIPOLIECCE TO3HAHUS IPUPOJIBI. JKCIIe-
pUMEHT B Qu3uke. MojenupoBanue GU3NYecKHX sIBICHUI U IPOIIECCOB.
Hayunsie runoressl. Gusndeckue 3aK0HbI U TEOpUU. [ paHULIBI TPUMEHUMO-
cTH (pu3ndeckux 3akoHoB. [IpuHunn coorBercTBus. Posb 1 MecTo Gpu3uKu B
(hopMHUPOBAHUN COBPEMEHHON HAy4YHOH KapTHHbBI MUpPa, B IPAKTUYECKO Jes-
TEJBHOCTH JIFOIEH.

JlemoHcTpauuu 1. AHanorosble U IM(POBBIE U3MEPUTENbHBIE TPUOOPHI, KOM-
[IBIOTEPHBIE JATYUKHU

duzuka — (QyHAaMeHTalbHas HayKa o npupojae. Hayunslil MeTo1 mo3Ha- HUs
1 METOJIbI UCCIICIOBAHUS (PH3UYECKHX SBICHHUA. DKCTICPUMEHT U TEOpUs B
Mpolecce Mo3HaHus mpupoabl. HaGmroneHne u sKcepuMeHT B (pU3UKe.
Cnocobwvi uzmepenus pusuyeckux eIudur (aHan0208vie U Yughposvlie usme-
pumenvHvle npubopsl, KOMnbIOMeEpHble damuuKosvie cucmemvl). Iloepewino-
cmu usmepeHull pusuuecKux 8eutduH (AOCOIIOMHAsL U OMHOCUMENbHAS).
MopenvupoBanue GU3NIECKUX SIBJICHUHN U TIPOIECCOB (MaTepHaIbHAs TOUKA,
A0COJIIOTHO TBEPOE TEJI0, UIeaTbHAs KUAKOCTh, UI€aTbHBIN a3, TOUYCUHbIN
Bapsin). [unote3a. dusznueckuii 3aK0H, TPAHUIIBI €r0 TpUMEHUMOCTUH. PU3u-
ueckast reopusi. Posib 1 Mecto ¢hu3uky B opMUpPOBAHUU COBPEMEHHOM HAYY-
HOI KapTUHBI MUPA, B IPAKTUYECKOMN JEATENBHOCTHU JOJIeH. Yuenuueckuti
brCnepumenm, 1a60pamopHvle pabomsl, NPAKMUKYM

1.  Usmepenue cunvt moxa u HAnpsNCeHus 8 yenu NOCMOAHHO20 MOKA Npu
NOMOWU AHANO208bIX U YUPDPOBBIX USMEPUMETbHBIX NPUOOPOS.

2. 3naxomcmso ¢ yughposoii nabopamopueti no ¢usuxe. Ipumepsi
usmepe- Hus puzudecKux eIudUH npu NOMOUU KOMNbIOMEPHBIX OAMYUKOS.

Tema 2. Mexanuka (18 yacoB)

Tema 2. Mexanuka (35 yacoB)

2.1 Kunematuka (5 yacoB)

2.1 Kunematuka (10 gacoB)
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Mexannueckoe 1BrKeHHe. OTHOCUTEIbHOCT MEXAHUYECKOTO IBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienue, CKOpocTh (CpeAHss CKOPOCTb, MIHOBEHHAasi CKOpPOCTh) H
YCKOPEHHE MaTEPUAIBHON TOYKH, UX MPOEKIMHU HAa OCH CUCTEMbI KOOPAHUHAT.
C110- )KeHHE NEPEMELLIEHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MpsIMOJIMHEHHOe nBuxkeHue. ['paduku 3a-
BUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U INEPEMELIEHUS Mare-
[pUaJIbHON TOYKHU OT BPEMEHH.

CBoOoHOE TazieHne. Y CKOpeHrne CBOOOHOTO TIa/ICHUSI.

KpuBonuHeliHoe IBMXKeHUE. [[BrKeHnE MaTepUaIbHOM TOUKH IO OKPY>KHO-
CTH C IIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEMHAs
ckopocTb. [lepuon u yactora oOpaieHus. LleHTpocTpeMuTensHoe ycKkope-
Hue. Texnuyeckue ycmpoucmea u npaKmuyeckoe npumerenue: CuaoMeTp,
IIBYKEHUE CHAPS0B, LICMTHBIE U PEMEHHBIE IIEpeIadHn.

/lemoncmpayuu

1.  Mopgenb cucteMbl OTCUETA, WILTKOCTPALs KHHEMAaTHYECKUX XapaKTepH-
CTHK JBM)KEHUS.

2. IIpeoGpa3zoBaHue IBMKEHHUH C UCTIONB30BAHUEM MPOCTHIX MEXaHH3MOB.
3.  IlageHue Ten B BO3AyXe U B Pa3peKEHHOM IPOCTPAHCTBE.
4.  HaOmrogenue nBuKEHHs Teja, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY U

rO- PU3OHTAJIBHO.
5. H3mepenue yckopeHHs CBOOOTHOTO MaJCHHUS.
6.  HampaBiieHue CKOpOCTH MPH JIBUKEHUH 110 OKPY>KHOCTH.

Mexanndeckoe qBuxkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO IBUKECHHUSL.
Cucrema orcuéra.

[ Ipsimas u obpamuas 3a0a4u MeXanuxu.

Paouyc-6ekmop MamepuanibHot mouKy, e20 NPOeKyuu Ha OCU CUCTNEeMbl KO-
opounam. TpaekTopus.

[TepemerieHre, CKOPOCTh (CPeIHsAS CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKO-
peHHe MaTepHalIbHOM TOYKHU, UX MPOEKIMHU Ha OCU CUCTeMbI KoopauHat. Cio-
PKEHHE TepEeMEIlIeHUH U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE TNPSMOJIMHENHHOE JBM)KEHUE. 3aBHCH-
MOCTh KOOPAMHAT, CKOPOCTHU, YCKOPEHHUS W MYTH MaTepUaTIbHOH TOYKU OT
BPEMEHH U UX TPaUKH.

CBoOosHOE MajeHHe. YCKOpeHHe CBOOOAHOTO NajeHHs. /[euoiceHue mena,
OpOUEeHH020 NOO Y2I0M K 20pU30HmYy. 3a8UcUmMoCcms KOOPOUHAM, CKOPOCMU

Il VYCKOpeHUs. MamepuaibHOU MOYKU OMm 6pPeMeHu U UX 2epaguxu.
KpuBonunelinoe JIBrokeHue  MaTtepHabHOM o
OKpY>KHOCTH. YTJIOBasi U JJMHEHHast ckopocTb. [lepro u yactoTa obpaieHus.
[lenTpocTpe- mMuTenbHOE (HOPMAallbHOE), KacaTeNbHOE (TaHTeHIMaIbHOE) U

JBHMIXKCHUC. TOYKH

[10JIHOE YCKOpPE- HUE MaTepPUATIbHOU TOUKH.

Texnuueckue ycmpoucmea u mexHoao02udecKue npoyeccvl: Clu0MeTp, IBU-
PKEHHE CHApSJOB, IIEMHbIE, LIecTepéHYaThle M PEMEHHBIE Mepenayd, CKo-
pocmuble nugmeot.
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Yuenuueckuit sxcnepumenm, nabopamopmvie paomot'
1.
MIHOBEH- HOW CKOPOCTH.
2.
NIOCJIEA0BATENbHBIE PABHBIE IPOMEKYTKH BPEMEHU IIPU PaBHOYCKOPEHHOM

N3y4yeHne HepaBHOMEPHOTO JBUKEHHUS C LENbIO OMpeIeIeHUs
HccnenoBanue COOTHOIICHUSI MEXTY Ty TSIMH, IPOHACHHBIME TEJIOM 32
JTBUKEHUH C HA4aJIbHOW CKOPOCTHIO, PABHON HYJIIO.

3.
4,

W3yuenne IBM)KEHUS ILIApUKaA B BA3KOM JKUIKOCTH.
N3ydeHnue nBuxeHUs Tea, OpPOIIEHHOTO TOPU30HTAIBHO.

/lemoncmpanyuu

Mojieab CUCTEMBI OTC‘léTa, WIUTIOCTpAalHA KHHEMATUYICCKUX XapPaKTCPUCTUK
JIBVOKCHIA.

Cnocobwl uccie0o8anus OBUNCEHUIL.

Hniocmpayust npedenibhoco nepexood u usmepeHue MeHOBEHHOU CKOPOCMU.
[IpeoOpa3oBaHue IBMKCHUIN C UCIIOJIB30BAHUEM MEXaHH3MOB.

[TameHue Te B BO3AYXE U B Pa3peIKCHHOM MPOCTPAHCTBE.

Habmtoienue 1Br>XKeHus Tena, OpoleHHOro MO/ YIIIOM K TOPU30HTY U TOpHU-
30HTAJIBHO.

HampasiieHue CKOpOCTH MPH ABMKEHHUH IO OKPY>KHOCTH.

[Ipeobpazosanue yenogoil ckopocmu 6 pedyKmope.

Cpaenenue nymetl, mpaeKmoputi, CKOpoOCmet 08UNCEHUSI 0OHO20 U MO20 JHce
mesna 6 pasHvlX CUCHEeMAax Omcyuéma.

Yuenuueckuit rxkcnepumenm, nabopamopmuvie padomovl, RPAKMUKYM
13ydyeHne HEPaBHOMEPHOTO ABIDKEHHS C IIETBI0 ONMpEeNICHHsT MIHOBEHHOMH
CKOpOCTH.

/3mepenue ycKopenus npu npAmMOIUHEeUHOM PAGHOYCKOPEHHOM OBUNCEHUU NO
HAKIOHHOU NIOCKOCTIU.

Hccnedosanue 3a8Ucumocmu nymu om 8pemMeHuU npu PasHOyCKOPEHHOM 08U-
Drceruu.

smepenue yckopenusi c860000H020 NAOeHUs (PeKOMEHOO0BAHO UCHONb308d-
Hue yugposoti 1abopamopuil).

li3yueHne IBYOKEHHs Tena, OpOIIEHHOTO TOPHU3OHTAIBHO. [Ipogepka euno-
mesbl 0 NPAMOU NPONOPYUOHATLHOU 3AGUCUMOCTIU MENHCOY OAIbHOCHIbIO NO-
1éma u HauanbHOU CKOPOCMbIO meld.

3yuenue 08udicenus mena no OKPYICHOCMU ¢ NOCMOSHHOU NO MOOYIO CKO-
pocmbio.

Viccnedosanue 3asucumocmu nepuooa 00OpaujeHus KOHU4ecKko2o MAsmHUKa
om e2o napamempoa.

1 3pecb M panee NpUBOAMUTCS PaCLUMPEHHBIN NepeyveHb NabopaTopHbIX PaboT M OMbITOB, U3 KOTOPOrO y4uTesNb AenaeT Bbibop MO CBOEMY YCMOTPEHUIO C YYETOM Bbi6paHHOro YMK 1 mMetouierocs

obopyaoBaHus.
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2.2 lunamuka (7 4acoB)

2.2 Nunamuka (10 gyacoB)

[IpuHnun otHocurenbHOCTH ['amunes. Ilepseiii 3akoH Herorona. Muepuunans-
HBIC CUCTEMBI OTCYETA.

Macca tena. Cuna. IIpunuun cynepnosunuu cui. Bropoi 3akon Herotona
U1l MaTepuanbHOW TOUkHW. Tpertuil 3akoH HbroToHa U1t MarepuanbHBIX TO-
UCK.

3aKkoH BceMupHoro TaroreHus. Cuna tsoxectu. IlepBast kocMuueckas cko-
[POCTB.
Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena.
Tpenue. Bunbl Tpenus (mokosi, cKoibxeHusi, kadenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBXKEHU U cuila TpeHus nokos. Koadduuuent tpe-
Husl. Cuila CONPOTHUBJIEHMSI NMPU JBM)KEHMM Tella B JKUIAKOCTH WIJIM Tase.
[locTynatenbHOEe M BpaIlaTeIbHOE JBUKEHHE Aa0OCOJIIOTHO TBEPAOTO Tea.
MoMeHT cuibl OTHOCUTEIBHO OCH BparieHus. [lneyo cumibl. YceiaoBus paBHO-
BECHUS TBEPIOIO TeA.
Texnuueckue ycmpoucmeéa U NpaKkmuiyeckoe npumeHeHue: TOALNITHUKH,
NIBUKEHHNE UCKYCCTBEHHBIX CITyTHHUKOB.
/lemoncmpayuu

1. SIBnenue uHEepUUMU.

2. CpaBHeHHE Macc, B3aUMOJICUCTBYIOIIMX TEJ.

3. Bropoii 3akon HeroToHa.

4. Uzmepenue cui.

5. CnoxeHue cui.

6. 3aBHCHMOCTH CHIIBI YIPYTOCTH OT JeopMaIuu.

7. HeecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MMAICHUH.

8. CpaBHeHME CHII TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKEHHUS.

9. VYcnoBus paBHOBecHs TBEPAOTO Tena. Buibl paBHOBecus. Yuenuueckuii

IKcnepumenm, n1adopamopusie padomot 1. VI3yuenue nBmxeHus Opycka mo
HAKJIOHHOW IUIOCKOCTH.

[Iepsblii 3akoH Hbrorona. MHepuumanpHeie cucreMsl orcuéra. IIpuHnun ort-
HocuTenbHOCTH [ anunes. Heunepyuanvhvle cucmemwvl omcuéma (onpeoe-
nenue, npumepul).

Macca tena. Cuna. [IpuHuun cynepno3uiuu Cui.

BTopoii 3akoH HproTOHA 117151 MaTEpUAIBHON TOYKH.

Tpetuit 3akoH HploTOHA /U1 MaTepUaIbHBIX TOYECK.

3aKOH BCEMHUPHOTO TATOTEHUSI. IKEUBAIEHMHOCTb cPABUMAYUOHHOU U
UHEPMHOU MACCYL.

Cuna TSDKECTU. 3a8UcUMOCb YCKOPeHUsl C60000H020 NAOeHUs 0Nl 8bLCOMbL
Hao nosepxHOCMbIO NIAHemvl U Om 2eocpaguueckol wupomul. /sudiceHue
HeOecHblx men u ux cnymuuxos. 3axkonvl Kennepa. IlepBas xocMmuueckas
CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec mena, osuscywezocs ¢
yCKOpeHueM.

Cuna tpenus. Cyxoe TpeHue. Cuja TpeHHUs CKOJIbKEHUS M CUJIa TPEHUs To-
kosi. Koadounment tpenus. Cuna CONpOTHUBICHUS NPH JBUKCHUU Tela B
PKUJKOCTU WJIM Tas3e, e€ 3a8UcUMOCmb Om CKOPOCMU OMHOCUMENbHO2O
08uUdICEeH .

/[asnenue. [ uopocmamuuecxoe oasnenue. Cuna Apxumeoa.

Texnuyeckue ycmpoucmea u mexHOI02UYecKue npoyeccyl: TOIIIUITHUKH,
ITBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

/lemoncmpayuu

Habnooenue osudicenusi meil 8 UHEPYUATbHBIX U HEUHEPYUATIbHBIX CUCTNEMAX
omcuéma.

[ [puryun omHoCUMenbHOCMU.
Kauenue 08yX yumuHopog8 uiu ulapos pAasHOl MAccbl ¢ OOUHAKOBbIM YCKO-
peruem omHocumenbHO HeUHepYUAIbHOL CUCeMbl OmMCcYéma.

Cpasnenue pagrooeticmeyrowell NPUIOHCEHHbIX K Mey CUIL C Npou3eede- Huem
lMaccwl mena Ha e20 YCKOpeHue 8 UHePYUAIbHOU cucmeme omc4éma.

2. HMccnenoBanue 3aBUCMMOCTH CHUJT yYHOpyrocCcTtu, BOSBHUKAKOIINX B IIPYKUHC
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1 pE3UHOBOM 00pasiie, OT ux aedopmaluu.

|Pasencmeo  cul, 603HUKAwWux 6 pesyibmame gzaumooetcmesus meil.

3. HccnenoBanue ycioBUi paBHOBECHs TBEPAOTO Tella, UMEIONIIETO OCh Bpa- (M3mepenue macc no e3aumooleiicmeuro. Hesecomocmwv. Bec Tena mnpu

[ICHUS.

YCKOPEHHOM TMOABEME U TaJIeHUH. [[enmpobedicHble MeXanu3mul.

CpaBHEHHE CHUJI TPCHHUS TIOKOSI, KAUEHHSI U CKOJILKCHUSI.

Yuenuueckuit Ixcnepumenm, nabopamopHuvie padomvi, HPAKMUKYM
3MepeHne paBHOJEHCTBYIOMICH CHII IPU ABIDKEHHH OpycKa 10 HAKJIOHHOM
MJIOCKOCTH.

[Iposepka eunomesvi 0 HE3ABUCUMOCMU BPEMEHU OBUNCEHUSI OPYCKA NO
HAKIOHHOU NIOCKOCMU HA 3A0AHHOE PACCMOSHUE 0N €20 MACCHL.
cciieoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIONIMX B MPYKUHE U
PE3MHOBOM 00pa3Iie, OT UX jJe(opMaIiyH.

U3yuenue O8UdNCEHUs CUCEMbL METl, C8A3AHHbIX HUMbIO, NePEeKUHYMOI Ye- pe3
néeKutl OI0K.

H3mepenue koa¢huyuenma mpenus no gerudune y2i08020 Kodgh@uyu- enma
zasucumocmu F,,(N).

Vccnedosanue 08udiceHuss OPYCKa No HAKIOHHOU NJIOCKOCMU C NepeMeHHbIM
KOs puyuenmom mpemus.

/3yuenue 0sudiCerUs 2py3a Ha 6ALy ¢ MPeHUeM.

2.3 CraTtuka TBeporo tena (5 yacoB)

AOcomoTHO TBEpAOe Teno. llocTymarenpbHOEe M BpallaTelbHOE IBUKCHHE
TBEpAOro Tesna. MOMEHT CHiIbl OTHOCUTENBHO OCU BpalleHus. Ilnedo cuiel.
CnoxeHue Cuil, NMPWIOKEHHBIX K TBEpAOMYy Tenmy. LleHTp Tsbkectu Tena.
YcioBust paBHOBecHsl TBEPAOTO Tena. YCTOMYMBOE, HEYCTOWYHMBOE, Oe3pas-
[TMYHOE paBHOBECHE.

Texnuueckue ycmpoﬁcmga u mexnojocuvyeckKkue npoyeccol: KpOHIlITCﬁH,
CTPOUTEJIbHBIN KpaH, peléTuaTble KOHCTpYKUUU. Jemoncmpayuu

Y cinoBus paBHOBecHs. Bujipl paBHOBECHS.

Yuenuueckuin sxcnepumenm, nadopamopmuvie pabdomvi, NPAKMUKYM
lccnenoBaHue yCIOBHMM paBHOBecUS TBEPAOIO Tela, MMEIOIIEro OCh Bpa-
[1ICHUSL.
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l3yueHne yCTOWYMBOCTH TBEPAOTO TEJA, UMEIOIIETO MJIOMA/lb ONOPHI.

2.3 3aKkoHBI COXpaHEHHs B MexaHUKe (6 4acoB)

2.4 3akoHbl coxpanenus B Mmexanuke (10 gacon)

MMmysc MaTepuaabHOM TOYKH (Tena), CHCTEMbl MaTepHUalbHBIX Touek. M-
[TyJIbC CHITBI M MI3MCHEHHE UMITYJIbCa Tella.
3aK0oH COXpaHEHUs! UMITyJIbca. PeakTHBHOE MBUKEHUE.
PaboTa critbl. MOIITHOCTE CHIIBI.
KuneTndeckass SHeEprusi MarepuaibHOM TOukH. Teopema 00 M3MECHEHHH KH-
HETHYECKON SHEPIUHU.
[loTennuanpHas dHeprus. [loTeHIManpHas dHEPrus ynpyro aedhopMHpOBaH-
HOW mpyxuHbl. [loTeHIManbHas 3Heprus Tejna BOJM3M MOBEPXHOCTH 3EMIIH.
[loTeHnuanbHble W HEMOTEHIMANbHbIE CHIBL. CBsi3b pabOThl HEMOTEHIUANb-
HBIX CHJ C W3MEHEHHEM MEXaHHUYECKOW HSHEpruu CUCTEMBI Tel. 3aKOH COo-
XPaHEHHS] MEXaHUYECKOW SHEPTHH.
Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.
TexHuueckue ycmpouicmea u npakmuieckoe npumeHeHue: BOJOMET, KOMEp,
MpYKUHHBIN MHCTOJIET, ABMKEHUE pakeT. Jemoncmpayuu

1.

3aKOH COXpaHEHMs UMITyJIbCa.

2. PeakTuBHOE OBHKEHUE.

3.  Ilepexox moTeHIMaIbHON YHEPTUN B KHHETHYECKYIO U 00paTHO.
Yuenuueckuit sxcnepumenm, nabopamopmnvie padomot

1. W3ydenume aOCOMIOTHO HEYNpPYroro yjaapa C TOMOILIbIO JBYX

OJIMHAKOBBIX HUTSHBIX MAATHUKOB.

2.  HccnenoBanue cBsi3u pabOTHI CHIIBI C UI3MEHEHHEM MEXaHUYECKOU IHEp-

I'1 TCJIa Ha IIPUMEPE PACTAKCHUS PC3UHOBOI'O XKI'yTa.

MnysibC MaTepUaIbHOM TOYKH, CUCTEMbBI MAaTEpUAIIBHBIX TOYEK. [[enmp

lwacc cucmemsbl MamepuaivbHelx moyek. Teopema o 08udiceHUU YeHmpa macc.
MmyJibC CHITBI U U3MEHEHUE UMITYJIbCA Tella. 3aKOH COXPAHEHUS UM- ITyJIbCa.
PeakTUBHOE JBUKECHHUE.

Momenm umnynvca mamepuanvHoti mouku. Ilpedcmasnenue o coxpanenHuu
MOMeHma UMNYIbCA 8 YeHMPANbHbLIX NOJIX.

PaGoTta cuiibl Ha MallOM U HA KOHEYHOM TepeMeleHuu. I paguueckoe
npedcmasnenue pabomsi cuibl. MOITHOCTD CHJIBI.

Kunernueckass sHeprusi MarepuanbHOM Touku. Teopema 00 uW3MEHEHHUH
KMHETUYECKON YHEPTUN MaT€PUATIBHON TOYKH.

[loTeHIManbHbIE U HENOTEHIMAJIbHbBIE CUIIbL. [lomenyuanvHas sHepeust.

[ lomenyuanvras suepeus ynpyeo oegopmuposannoi npysicunvl. Ilomen-
YUanibHas dHepaus meia 8 00HOPOOHOM 2pasumayuonHom noe. Illomenyu-
AnbHas SHEpeUst mea 8 2pAsUmayuOHHOM nojie 00OHOPOOHO20 wapa (6Hympu u
6He wapa). Bmopas kocmuueckas ckopocmo. Tpemust Kocmuue- ckast
CKopocmb.

CBs13b paOOTHI HEMOTEHITMAIBHBIX CHJI C U3BMEHEHHUEM MEXaHUYECKOW SHEPTUU
CHCTEMBI TeJl. 3aKOH COXPAaHECHMSI MEXaHUUYECKON SHEpPruu. Ynpy- eue u
Heynpyaue CmoaKHOBEHUS.

Ypasuenue FBepuynnu 0ns uoeanvHou HCUOKOCMU KAK Clle0cmeue 3aKOHd
COXpaHeHUs1 MeXaHUYecKou dSHepIUlU.

Texnuueckue ycmpoticmea u mexHol02udecKue npoyeccovl: NTBUKEHUE pa-
KET, BOJOMET, KOTEP, MPYKUHHBIM MUCTOJICT, cUPOCKON, pucypHoe Kama-
HUe HA KOHbKAX.

/[emoncmpayuu

3aKOH COXpaHEHHsS HWMITyJibca. PeakTUBHOE MBWXKEHHE. HM3mepenue mouy-
HOCMU CUTDL.

/3meneHue sHepauu mena npu cogepuleruu pabomeoi.

B3anmMnbie IPCBPAIICHHUA KUHETHYECKOU U HOTGHI.IH&J'IBHOFI BHGPFI/Iﬁ IIpU
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eiCTBUU Ha TEJO CHJIBI TSDKECTH M CHIIBI ympyroctH. CoxpaueHue snep-
euu npu c600600HOM NAOEHUU.

Yuenuueckuit 3xkcnepumenm, 1a60pamopnsie padonovl, NPAKMUKYM

1. Uzmepenue umnynvca meia no mopmo3HOMY Hymu.

2. UsmepeHue cunvl msaeu, cKopocmu Mooenu 21eKmpomMooOUuns U MOuHo-
cmu CUbl Mseu.

3.  CpasHeHue uzmeHeHUs UMNYIbCA Meld ¢ UMNYAbCOM CUIbL.

4. HUccnedosanue coxpaneHus UMNYIbCa Npu YAPY2oM 83aUMO0etcmaul.
5.  Hszmepenue Kunemuueckou sHepuu meida no mopmMo3HOMY Hymu.

6. Cpasnenue uzmenenuss NOMEHYUAILHOU dIHEP2UL NPYHCUHBL C pabomoul
CUTIbL MPeHUs.

Onpedenenue pabomvl cuibl MpeHus npu OBUNHCEHUU meaa N0 HAKIOHHOU
nockocmu.

Tema 3. MonekyssipHas ¢pusnuka 1 TepMoanHamMuka (24 Jaca)

Tema 3. MonekysipHas ¢usrka 1 TepMoarnHamMuka (49 yacon)

3.1 OCHOBBI MOJICKYJISIPHO-KMHETHYECKOM Teopuu (9 yacon)

3.1 OcHOBBI MOJIEKYJISIPHO-KMHETHYECKOM Teopuu (15 yacoB)

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKON TEOPUHU U UX OINBITHOE
o0ocHoBaHue. bpoyHoBckoe amxkenue. Juddysus. Xapakrep ABUKEHUS U
B3aMMO/JICHCTBUA YaCTHUIl BelecTBa. MOAENN CTPOEHHUS ra30B, JKUAKOCTEN U
TBEPABIX TNl U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ITHX MOJIENICH.
Macca u pazmepsl MoJiekyll. KonmuectBo BemiectBa. [loctosinnas ABorajipo.
TermoBoe paBHoBecue. Temreparypa u e€ usmepenue. lllkaira temneparyp
Llenbcusa. Mogenb unaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJEKYISIPHO-
KUHETUYECKOW TEOpUH HJeaIbHOTO Ta3a. AOCOINIIOTHAs TeMIleparypa Kak
Mepa cpelHeld KMHETHMYECKOW SHEPTUM TEeIJIOBOTO JIBIXKEHMS YacCTHI[ Tasa.
[[Ixana Temneparyp KenbBuna. ['a30Bbie 3akoHbl. YpaBHeHHEe MeHene- eBa
—Kaneiipona. 3akon JlanbroHa. M3omnponecchl B HW€abHOM Ta3e C I10-
CTOSIHHBIM KOJIMYECTBOM BemecTBa. | padmdaeckoe mpeacTaBIeHUE H30MPO-
[[ECCOB: M30TEpPMa, U30X0pa, u300apa.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenue: TepMoMeTp, 6apo-
METp.

(OCHOBHBIE TIOJIOKEHUST MOJIEKYIIpHO-KiHeTH4Yeckoi Teopuun (MKT), ux
onbITHOEe 000ocHOBaHue. [uddysus. bBpoyHoBckoe nmwxkenue. Xapakrep
IBMOKEHUS M B3AMMOJICHCTBHS 4acTHUI BelecTBa. Moienu CTpoeHus ra3os,
PKUIKOCTEH U TBEPJIBIX TeT M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE dTUX
Mojiesneil. Macca u pa3mepsl MoJieky1 (aToMoB). KoinuecTBo Beliie- cTBa.
[locTosHHass ABoraapo.

TerioBoe paBHOBecue. Temmeparypa u crocoObl €€ u3mepenus. lllkana
remriepatyp Llenbcus.

Mopens uneansHoro raza B MKT: gacTtunbl raza IBHXKYTCS XaOTHUYECKH U
HE B3aHMOJICVCTBYIOT PYT C APYTOM.

["a30BbIC 3aKOHBI. Y paBHEeHHE MenaeneeBa—Kitaneiipona.

AOcomroTHast TemriepaTypa (mmkana remrneparyp Kenseuna). 3akon Jlams
TOHA.

I/IBOHpOHCCCH B ACAJIbHOM ra3€ C NIOCTOSAHHBIM KOJIMYCCTBOM BCIICCTBA.

['paduyeckoe mpecTaBiIeHUE U30MPOLIECCOB: U30TEPMa, U30X0pa, U30 Oapa.
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/lemoncmpauyuu
1. OnbITHI, JOKA3bIBAIOIINE IUCKPETHOE CTPOCHUE BEIIECTBA,
(hoTorpadun MOJIEKYJT OPraHUIECKUX COCTUHCHHIA.
2. OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.
3. Monens OpOyHOBCKOTO JTBUKECHHS.
4. Mopens onbita IITepHa.
5. OnbIThI, TOKAa3bIBAIOIINE CYIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aMMO- JICHCTBUSI.
6. Monenb, WUTIOCTpUpYIOLIas MPUPOIY JaBICHUS ra3a Ha CTEHKU
cocyza.
7. OnbITHI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSHUS MI€aIbHOIO rasa,

N30 MMPOLCCCHI.

CBA3b MEKy JABJICHHEM U CPEIHEH KHHETUYECKON SHEPrueH mocTymna-
TEHHOTO TETJIOBOTO JIBMXKEHUSI MOJIEKYJI HAEabHOTO raza (OCHOBHOE
ypaBueHne MKT uneanbHoro rasa).

Cea3b abconomuoll memnepamypsbl mepmMoOUHAMUYLECKOU CUCEMbL CO CPeo-
Hell KUuHemuyecKoul dHepauell NOCmynameibHo20 meni08020 O8UNCEHUsL eé
uacmuy.

Texnuueckue ycmpotcmea u mexHoao2u4eckKue npoyeccyl: TepMoMeTp, 0a-
[POMETD, NnoIyUeHUe HAHOMAMEPUALos.

/lemoncmpayuu

Mojieu ABMKEHUS YaCTHUIL BEIECTBA.

Moiens OpOYHOBCKOTO JIBHIKEHUS.

Bu0eopoiuk ¢ 3anucvio peaibHo20 OPOYHOBCKO20 OBUNCEHUSL.

uddysus KuaKocTei.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomot
1. Omnpenenenre Macchl BO3lyXa B KIIACCHOW KOMHATE Ha OCHOBE
U3MEpeHU 00bEMA KOMHATHI, IaBJICHUS U TEMIIEPATyphl BO3/IyXa B HEM.

2. HccnenoBanne 3aBUCUMOCTH MEXKy ITapaMeTpaMu COCTOSTHHS
pa3pekeH- HOro rasa.

Monens onbita LlTepHa.

[[puTsokeHUE MOJIEKYII.

Monenu KpUCTANTNYECKUX PEIIETOK.

Habmtoienue u nccieioBaHNe U30MPOIIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabdomvl, npaKmuxKym
Vccneoosanue npoyecca yCmaHOBNeHUs MENI08020 PAGHOGeCUsl NPU Men-
1000 Mene Medncdy eopsadell U X0I00HOU 8000II.

/3 uenue uzomepmuiecko2o npoyecca (peKkomeHO008aHo UCNOIb308AHUE
yughposoil 1abopamopuu).

/3 uenue uzoxoproeo npoyecca. Mzyuenue uzobaprnozo npoyecca.

/Iposepka ypasHeHuss COCMOAHUSL.

3.2 OcHoBbl TepMoguHaMukH (10 yacoB)

3.2 OcHoBbI TepMoanHamMukH (20 yacoB)

TepmoanHaMHuueckas cuCTeMa. BHyTpEeHHS SHEPTUs TEPMOAUHAMUYECKON
CHCTEMBI U c1Ioco0b! €€ n3MeHeHus. KomuuecTBo TemoTsl U paboTta. BHyT-

Tepmoounamuuecxas (T/]) cucmema. 3ad0anue enewnux ycnosuu ona T/ cu-
cmemvl. Bnewnue u snympennue napamempsi. Ilapamempuor T/ cucmemvl kak
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[PEHHsI DHEPIrUs OJHOATOMHOIO MICAIBHOTO ra3a. Buabl Teruionepenaydn:
TEIJIONPOBOAHOCTb, KOHBEKLIUSA, U3JIyUeHHE. Y IeTbHAs TEIJIOEMKOCTh Be-
mecTBa. KoaudecTBo TEIIOTHI ITPHU TEIUIONEPEaaye.

[Tonstre 06 agnmabatHoM mpouecce. [lepBolil 3akoH TepmoauHamMuku. [Ipu-
MEHEHHE MEePBOro 3aKOHAa TEPMOJMHAMUKU K M3ompolneccam. ['paduueckas
MHTepHpeTanus padoThl rasa.

BTopoii 3akoH TepmonuHaMuky. HeoOpaTuMOCTh IPOLIECCOB B MMPUPO/IE.
TernnoBblie MamuHbl. [IpUHIATIBL ASHCTBUS TEIIOBBIX MaruH. [Ipeobpaso-
BaHUsA dHEpruu B TeruioBbiX MamurHax. KITJ[ remnoBoit mammuel. [{ukn Kapuo
u ero KITJI. Dxonoruueckrie npoOiaeMbl TETNIOIHEPTETUKH.

Texnuueckue ycmpoticmea u npaKmuyeckoe npumeHenue: ABUraTtesb BHyT-
[PEHHETo cropaHusi, ObITOBON XOJIOAWIBHUK, KOHAUIIMOHED.

CpeoHuUe 3HaAYEeHUs 6eNTUYUH, ONUCHIBAIOWUX €€ COCOSIHUE HA MUKDO-
CKONUYECKOM YpOBHe.

Hynesoe nauano mepmoounamuru. Camonpouseonvhas peraxcayus T/] cu-
cmemvl K menjio8omy pagHOBECUIO.

Mopenb HIeanbHOTO ra3a B TEPMOJAMHAMUKE — CHUCTEMa YPaBHEHUMU: ypaB-
HeHre MenneneeBa—KianeiipoHa W BBIpAKEHHUE 11 BHYTPEHHEU YHEPTHH.
Y c10BHUS IPUMEHUMOCTH 3TOM MOJENM: HU3Kas KOHLEHTpalUs 4acTULl, BbI-
COKHE TeMIepaTrypsl. BelpakeHue Ajiss BHYTPEHHEW SHEPTUHM OJHOATOMHOTO
MIeabHOTO ras3a. Keasucmamuueckue u necma- muieckue npoyecchyi.
OnemeHTapHas paboTa B TepMoauHaMuKe. Borancnenue paboTsl 1o rpaduky
[porecca Ha pV-nuarpaMmme.

Teronepenaya kak crnoco0 u3MeHeHus! BHyTpeHHel snepruu T/ cucrembl

npoOKH 13 OYTHUIKY MOA JEHCTBUEM CKATOTO BO3yXa, HarpeBaHue >gupa B
JaTYHHOU TpyOKe myTéM TpeHUs (BUICOEMOHCTPALIHS).

2. H3meHeHue BHyTpeHHeEH sHepruu (TeMnepaTypbl) Tela npu Tersonepe-
naude.

3. OmpbIT o aaAabaTHOMY PaCIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OT-
HHBOM).

4. Mopenu napoBoil TypOUHBI, ABUraTENsl BHYTPEHHETO CrOpaHUs,
pEaKTUB- HOI'O JBUTATEJIS.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomot
1. I3MepeHue yaenbHOM TEI0EMKOCTH.

Temoncmpayuu 0e3 coBepiieHus paboThl. KOHBEKIIMS, TETUIOMPOBOIHOCTD, U3TyUeHHE.
KonnuecTBo TemnoTel. TemnoéMkocTs Tena. Yoenrvnasn u monsapuas menio
emrkocmu eeuwjecmea. Ypasnenue Maiiepa. Y nenbHasi TEIUIOTa CrOPaHUs TOM
tuBa. Pacuér xonmyecTBa TEIIIOTHI IpH Terionepenaye. [lonstue 06 agua-

1.  VI3MeHeHue BHyTpEHHEW SHEPIUM Tejia MPH COBEPIICHUH paboThI: BhUIET[0aTHOM Mporecce. [lepBriii 3aK0H TepMOAMHAMHUKH. BHYTpEHHSS SHEPIUs.

KonuecTBO TEIIOTH U paboTa Kak Mepbl U3MEHEHUsI BHyTpeHHel sHeprun T /]|
CUCTEMBI.

BTopoii 3aKOH TEPMOJIMHAMUKY JJIs1 PABHOBECHBIX MPOLECCOB: YEPE3 3a1aH
HOE paBHOBECHOE cocTostHre TJl cucTeMBbI MPOXOIUT €IUHCTBEHHAS aiha-
OaTta. AGcomroTHas TemriepaTypa. BTopoii 3akoH TepMOIUHAMUKY JJIS
HEpaBHOBECHBIX MPOIIECCOB: HEBO3MOXKHO TEepelaTh TEIUIOTY OT OoJiee Xo-
mogHOTO Tena k Oosiee HarpeToMy Oe3 kommneHcaiuu (Knaysuyc). HeoOpatu-
MOCTb MPUPOAHBIX MpoLieccoB. [IpuHIMMIBI AeCTBUS TEIIOBBIX MAIIHH.
KIIJI. MakcumanbHoe 3Hauenue KII/I. lukn Kapno. Dkonorudeckue ac-
MEKThI UCIIOJIb30BAHUS TEIUIOBBIX JBUTATeNeH. TerioBoe 3arpsisHeHne OKpy-
pKaroIlen cpesibl. Texuuueckue ycmpoticmea u mexHono2uiecKue
npoyeccol: XOMOMUIBLHUK, KOHTUITUOHEP, TN3eITh- HBIN 1 KapOIOpaTOpHBII
MBUTATETIHN, NAPO8aAs MYypOUHA, NOYYeHUe CEEPXHUSKUX meMnepamyp,

Mmuau3ayusl «menjioeoblx)» OMX0008 C UCNONIb30BAHUEM MENT0B8020 Hacoca,
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ymunuzayus 6U0op2aHu4ecKo20 MonIusa 0jis 8blpadOmMKU «Menio8ou» U
brekmposnepeuu. /lemoncmpayuu

1. N3meneHne TemmnepaTypsl PU aInadaTHYECKOM PaCIIHpPEHUH.
Bo3nymiHoe orauso.

CpaBHEHHE YJIETbHBIX TEMIOEMKOCTEHN BEILIECTB.

CrniocoObl U3MEHEHHs BHYTPEHHEH YHEPTUH.

HccnenoBanue aquabaTHOTO MpoIiecca.

AR

Komnvromepnvie mooenu mennogvix osueamerneti.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomst, npaKkmuKym
N3mepenue yaenbHOU TEIII0EMKOCTH.

2. Hccneoosanue npoyecca ocmviéanus 6ewecmed.
3. HUccreoosanue aouabamnozo npoyecca.
4. U3yuenue 83aumocsen3u SHEP2UU MEHCMONEKYTIAPHO20 83AUMOOEUCMBUsL

U memnepamypol KUNEeHUs HCUOKOCmell.

3.3 ArperaTHbie cOCcTOsSIHUS BemecTBa. Ma3oBbie mepexoibl (5 4acoB)

3.3 ArperaTtHbie cocTosiHUS BemecTBa. DazoBbie nepexos! (14 yacon)

[TapooOpazoBanue u koHaeHcanus. Vicnapenue u kunenue. AGCOIIOTHAs U
OTHOCHUTEJbHAS BIAXHOCTh BO3ayXxa. HacklleHHsbIil nap. Y aenbHas Temn- JoTa
apooOpa3zoBaHMs. 3aBUCUMOCTb TEMIIEpATypbl KUIIEHUS OT JaBjie- HUSL.
TBépnoe Teno. Kpucrannmueckue u amop@Hsle Teraa. AHU30TPOMHS CBONCTB
kpuctayos. XKunkue kpucramuibl. CoBpeMeHHble MaTepuaisl. [1naBnenue u
KpucTalu3anus. Y aenbHas Teriora miasienus. Cyoinma- nus.
Y paBHEHHE TEIIOBOIO OajaHca.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue: TArpoMeTp u
[ICUXPOMETP, KAJIOPUMETP, TCXHOJIOI'MH MMOTYUYCHUSA COBPEMCHHBIX MAaTCPH-
QJI0B, B TOM YMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH. Jemoncmpayuu

1. CBoiicTBa HACBHIIIEHHBIX MTAPOB.
Kumienne IIpU MOHWKCHHOM JTaBJICHHU.
CrniocoObl U3MEpeHUs BIaXKHOCTH.
HaGmtoneHnue HarpeBaHusl U IUIABJICHUS KPUCTAIIIMUECKOTO BEIIECTBA.

kv

JleMOoHCTpanys KpuCTauIoB.

[TapooOpa3oBanue u koHaeHcanus. Vicnapenue u kuneHue. Y iesbHas TerioTa
napooOpa3oBaHUsl.

HacrimieHHbIe M HEHACHIIIEHHBIE Napbl. KauecTBeHHas 3aBUCUMOCTh TIOT-
HOCTH U JAaBJICHUSA HACBIIICHHOI'O IMapa OT TCMIICPATYPhI, UX HE3aBUCU- MOCTb
0T 00BbEMa HACBHIILIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPaTyphl KUIle- HUSL OT
JABJICHUA B X KUJAKOCTH.

BraxxHocTs Bo3myxa. AOCONIOTHAS U OTHOCUTENbHAs BIAXKHOCTh. TBEpIOE
reno. Kpucrammmueckne W amopdHble Tena. AHM30TPONHUS CBOWMCTB
KkpuctayuioB. [lnaBneHue KpUCTAJUIM3AIMs.  YAelnbHas  TeruioTa
riaBnenus. CyOaumanus.

u

/[echopmayuu meépooco mena. Pacmscenue u cocamue. Cosue. Mooy
FOnea. Ilpeden ynpyeux oeghopmayuil.

Tennosoe pacwupenue scuokocmetl u meepovix mei, 00bEMHOE U TUHell- Hoe
pacuupenue. AHeapMOHUIM MENNOBbIX KOACOAHU YACMUY 8euecmea KaK
NpUYUHA Menio8020 pacuupenus mei (Ha KauecmeeHHOM YPOBHE).
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Yuenuueckuit sxcnepumenm, navopamopnsie pavomet 1. Vamepenue
OTHOCHTEJILHON BIIQXKHOCTH BO3JIyXa.

/Ipeobpazosanue 3HepeuL 8 hazosvix nepexooax. YpasHuenue meniogoeo
Oananca.

[losepxnocmuoe namsoicenue. Koagpguyuenm nosepxnocmuozo Hamsdice-
Hus. Kanunnsapnvle sgnenus. /lagnenue noo ucKpueiéHHol no8epxHoCmbvio
bicuoxkocmu. @opmyna Jlannaca.

Texnuueckue ycmpoucmea u mexHoi02udecKue npoyeccyl: XUJIKUe Kpu-
CTaJIJIbl, COBPEMEHHbBIE MATEPHUAIIBI.

/[emoncmpayuu

TemoBoe pacmmpenue. CBOICTBA HACKHIIEHHBIX TapoB. Kunenne. Kume- Hue
[IPY TIOHWKEHHOM JaBJICHUH.

/3mepeHue cunvl no8epxHocmuo2o HamsiceHus. Onvimsl ¢ MblLIbHLIMU
naeHKamu.

Cmauusanue. Kanunnsipnvie asnenus. Mooenu HeHbIOMOHOBCKOU IHCUOKO-
cmu. CriocoObI M3MepeHHst BIAXKHOCTH. MccieqoBaHne HarpeBaHUsI U TUIaBJIe-
HISI KPUCTAJUTNYECKOTO BEIECTRA.

Buowvt 0ehopmayuii. Habnrooenue manvix deghopmayuii. Yuenuueckuii
bkcnepumenm, naéopamophnvie padomsl, npakmukym Hzyuenue
3aKoHOMepHOCmel UChApeHUs HCUOKOCHell.

I3mepenue yoenbHoll meniomsl NiasieHus 160d.

/13yuenue c8olicme HACLIUWEeHHbIX NaApPOs.

13mepeHne abCoMOTHOM BIAYKHOCTH BO3/1yXa M OLIEHKAa MacChl IIapoB B
MOMEIICHUH.

/3mepenie koI puyueHma nogepxXHOCMHO20 HAMANCEHUS.

/3mepenue mooynsa FOuea. Hccneoosanue 3agucumocmu degopmayuu pe-
31106020 00pA3YaA OM NPUNONHCEHHOU K HEM) CUJIbL.

Tema 4. DnekTpoauHamuka (22 Jaca)

Tema 4. DnexTpoauHamuka (54 daca)

4.1 DnexrpocTtatuka (10 yacon)

4.1 Dnektpuueckoe nosne (24 yaca)
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DJIEKTpU3AIMs TeN. DJIEKTPUYECKHi 3apsan. /[Ba Buaa 3JIEKTPUUYECKUX 3a-
psinoB. IIpoBOIHUKH, OUAIEKTPUKU U TOIYIPOBOAHMKH. 3aKOH COXpaHe-
HUS 2JIEKTPUYECKOTO 3aps/Ia.

B3aumoneiicteue 3apsiioB. 3akoH Kynona. TouedHblil 2JIeKTpUUECKHI 3a-
psan. Dnextpudeckoe nose. Hanpsok€HHOCTh anekTpudeckoro nostst. [IpuH-
LI CYNIEPIIO3ULIMN MIEKTPUUECKUX MOJIeH. JINHNUN HanpsHKEHHOCTH DJIEK-
TPUUYECKOTO TOJIS.

PaGora cui OJICKTPOCTATUYICCKOI'O ITOJIA. IloTenuuan. Pa3HOCTh HOTEHIIHA- JIOB.

[IpOBOHUKY M TUAJIEKTPUKHU B AJIEKTPOCTATUYECKOM Tosie. J{uamex-

TpUUYECKasl IPOHULIAEMOCTb.

DIIeKTPOEMKOCTh. KOHIeHCaTOp. DIEKTPOEMKOCTD TIIOCKOTO KOHIEHCA- TOpA.

DHeprus 3apsHKEHHOT0 KOH/IEHCATopa.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue. SIEKTPOCKOIL,

DIIEKTPOMETP, DJICKTPOCTATHUECKas 3alllNTa, 3a3eMJICHHE 3JEKTPOIpHOo-

[POB, KOHJEHCATOp, KONHMPOBAJIBHBIM ammapar, CTPYHHBIA MPHUHTED.

/lemoncmpayuu

1. VYcTpoHCTBO M MPUHIUIT AEHCTBUSA dJIEKTPOMETPA.

B3aumoaeicTBie HadIEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

IIpOoBOAHMKY B 3JIEKTPOCTATHYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3aIUTa.

JIMdIIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTbH 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOIIA !
IUTACTHH, PACCTOSIHUS MEXAY HUMH U JUAJIEKTPUUECKON IPOHUIIAEMOCTH.
8.  DHeprus 3apspKeHHOTO KOHAEHCATopa.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot

1. U3mepenue 31neKTpoEMKOCTH KOHIEHCATOPA.

Nowvbkwd

DJIEKTpU3aIus TeJl U €€ MPOSABICHUS. DIIEKTPUUYECKUH 3apsia. [[Ba Buaa
PIEKTpUUECKUX 3apsiioB. [[pOBOAHMKY, TUAIEKTPUKH U MIOTYTPOBOAHUKU.
DJIEMEHTAPHBIN ANEKTPUUECKUI 3apsijl. 3aKOH COXPAHEHUS dJIEKTPHUE- CKOTO
Bapsiia.

B3anmoneiicteue  3apanoB.  Toueunble  3apsiapl. 3akoH  Kynowna.
Onexkrtpuueckoe moie. Ero gelicTBue Ha - JJIEKTPUYECKUE  3apsi/ibl.
Hanpsok€HHocTh anekTpudeckoro mnois. [IpoGueiid 3apsin. Jlunum Hamps-
PKEHHOCTH JIEKTPUUECKOro noiist. OMHOPOAHOE AIIEKTPUUECKOE TIOJIE.
[ToTeHIMaTbHOCTh 3JEKTPOCTATHUECKOTO MOoJIsl. Pa3HOCTh MOTEHIIMANIOB U
HarnpsokeHue. [loTeHnumanbHash >HeEprusi 3apsiia B DJIEKTPOCTATUYECKOM
nosie. [loreHuman snekrpocratuueckoro mojs. CBsi3p HaMPsHKEHHOCTH
MOJIsI U PA3HOCTU MOTEHIMAJIOB JUISl 3JIEKTPOCTATHUECKOro MoJisi (Kak of-
HOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[[pyHLKI CynepHO3UIUU ANEKTPUUECKUX MOJIEH.

[lone moueunoeo 3apsoa. Ilone pasnomepHo 3apsidcennoli cghepol. Ilone pas-
HOMEpHO 3apsdceHno20 no 00wvémy wapa. Ilone pasHomMepHO 3apsaxCeHHOU
Oeckoneunotl niockocmu. Kapmunvl TuHUll HANPAXCEHHOCMU IMUX NOJel U
OKEUNOMEHYUATLHBIX NOGEPXHOCTEL.

[[pOBOTHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CIOBHE PAaBHOBECHS 3apsOB.
/IUpIeKTpUKK B 3JIEKTPOCTATHUYECKOM moJje. [(usrnexTpuueckas mpoHULae-
MOCTb BELIECTBA.

Konnencarop. D1neKTpoEMKOCTh KOHIEHCATOpa. DIEKTPOEMKOCTD MJIOCKOTO
KOHJICHCATOpA.

[lapannenvroe coedunenue konoencamopos. [locredosamenvroe coeoute- Hue
KOHOeHcamopog. JHEPTus 3apsSHKEHHOT0 KOH/IEHCATOopa.

/[susicenue 3apAdfCeHHOU Yacmuysbl 8 OOHOPOOHOM INEeKMPUUECKOM HNoJle.
Texnuueckue ycmpoucmea u MmMexHOI02UYeCKUe npoyeccyl: HIEKTPOCKOIL,
DIIEKTPOMETP, AJIEKTPOCTaTUUECKas 3allNTa, 3a3eMJICHHE 3JICKTPONpHOOpOB,

KOHJICHCATOPHI, ceHepamop Ban de I paagha
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. lemoncmpayuu

Y cTpONCTBO U MIPUHIIUIT ASHCTBHSI SJIEKTPOMETpa. DIEKTPUUECKOE MOJIe 3a-
PSOKEHHBIX HIAPUKOB. DJIEKTPUUYECKOE MOJI€ IBYX 3apSKEHHBIX IJIACTHH.
Mooenv snekmpocmamuyeckoeo eenepamopa (Bawn oe I'paaga).
[IpOBOAHMKM B AJIEKTPUYECKOM II0OJIE. IJIEKTPOCTATHUECKasl 3alluTa.
Yempoticmeo u deticmsue kondeHcamopa noCMosAHHOU U NepeMeHHOU EM-
Kocmu.

3aBHCUMOCTB 3JEKTPOEMKOCTH TUIOCKOTO KOHAEHCATOPa OT TUIOIIA/IN TUIa-
CTHH, PACCTOSHUS MEX]ly HUIMU U AUAJICKTPUUECKON MPOHUIIAEMOCTH.
DHEPTHUs ANEKTPUIECKOTO OIS 3apsHKEHHOTO KOHICHCATOpPA.

Bapsoka u paspadka KOHOeHcamopa uepes pe3ucmop.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomeol, npakmuxym Oyenka
CUTT 83AUMOOEUCMBUSL 3APANCEHHBIX MEL.

Habnooenue npespawjeHus SHepeul 3apaniCeHH020 KOHOEHCAmopa 6 dHep-

euto  uznyyenus ceemoouooa. HM3zyuenue npomexkanusi moka 6 yenu,
cooepocawell  KoHOencamop. Pacnpedenenue  pasnocmu  nomenyuanos
(HanpsoiceHUusi) NpU  NOCAe008d- MENbHOM COCOUHEHUU KOHOEHCAMOpPOs.

Vccneoosanue paspada KoHOeHcamopa yepe3 pe3ucmop.

4.2 IlocTrostHHBIN AytekTpudeckuil ToK. Toku B pa3HbIx cpenax (12 yacoB)

4.2 [TocTostHHBIN 3NeKTpuYecKuid TOK (24 yaca)

DJIEKTPUYECKUI TOK. YCJIOBHUS CYILECTBOBAHMS AJIEKTpUUECKOTro Toka. Hc-
TOYHUKH ToKa. Cuia Toka. [1ocTOSHHBIN TOK.

Hanpsokenne. 3akon Oma /17151 yyacTka LETH.

DIIEKTPUYECKOE COTIPOTUBIICHUE. Y ICIBPHOE COMPOTUBIICHNE BEIIIECTBA.
[TocienoBarenbHOE, MapaICIPHOE, CMEIIAHHOE COSTUHEHNE MTPOBOIHU- KOB.
PaboTa anekTpuueckoro Toka. 3akoH Jxoyms—IJlenna. MonHoCTh 3J1ek-
TPUIECKOTO TOKA.

DJIC 1 BHyTpeHHEE CONPOTHUBJIEHNE UCTOYHHUKA TOKA. 3akoH OMa [1J1s 1MoJj- HOM
(3aMKHYTOM) AyIeKTprueckoil nermu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAs POBOJMMOCTh TBEPABIX METANIOB. 3aBUCUMOCTb COIPO-
TUBJICHUS METAJUIOB OT TeMIepaTypbl. CBEpXIpOBOANMOCTb.

DIIEKTPUUYECKHUM TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX MTYUYKOB.

Cuta Toka. [locTosiHHBINM TOK. Y CIOBUS CYLIECTBOBAHUS MOCTOSIHHOTO
pbiekTpuieckoro Toka. Mcrounuku toka. Hanpsokenne U n DJIC E. 3akon Oma
17151 yJacTKa LIETIH.

(DJIEKTPUYECKOE CONPOTUBIIEHUE. 3aBUCUMOCTh CONIPOTUBJIEHUSI OJJHOPO/I- HOTO
[TPOBOJIHKKA OT €r0 JUIMHBI U MJIOMIA U ONEPEYHOT0 CEUCHMUSI.

Y 1eipHOE CONTPOTHUBIICHHUE BEIIECTBA.

[locnenoBarenbHoOe, NapajljIebHOE, CMEIIAHHOE COEJIMHEHHE IPOBOHU-
KOB. Pacué€r pa3BeTBIEHHBIX 3MEKTpHUECKUX mened. [lpasura Kupxeoga.
3akoH JIxoyns—Jlenna. MomHOCTb
PIIEKTPUUECKOTO TOKA. Tennosas MowHoCcmy, 8bloenisemas Ha pe3ucmope.

PaGota QJICKTPUYICCKOTO TOKaA.

JIC u BHyTpeHHEE CONMPOTUBJICHUE UCTOYHUKA TOKa. 3aKOH OMa JiJIsi TIOJIHOM
(3aMKHYTOM) 2JIEKTpUUYECKOH 11eni. MOIIHOCTh NCTOYHHUKA TOKA.
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[TonynpoBoaauku. CoOCTBEHHAs U TPUMECHAS TPOBOIUMOCTD MOTYIIPO-
BOHUKOB. CBOMCTBA p—ni-niepexofa. [1oaypoBOJHIKOBBIC TPHOOPHI.
DJIEKTPUYECKUI TOK B pACTBOPAX M pacIiliaBax JIEKTPOJIUTOB. DJIEKTPOIIHU-
TUYECKAs TUCCOIUAIINSA. DIICKTPOIH3.
ONEeKTpUYecKuii TOK B Trazax. CaMOCTOSATENbHBIH W HECAMOCTOSITENIbHbBIN
paspsn.
Mounaus. [Ina3zma.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumereHue: aMnepmeTp,
BOJIBTMETP, PEOCTAT, UICTOYHUKHU TOKA, DJIEKTPOHATPEBATEIbHBIE TPUOOPHI,
PIIEKTPOOCBETUTENBHBIE TIPUOOPHI, TEPMOMETP COTPOTUBIICHUS, BAKYYM- HBIH
IO/, TEPMUCTOPBI U POTOPE3UCTOPHI, MOTYITPOBOIHUKOBBINA U0,
rajbBaHuKa. [lemoncmpayuu

1.

2. 3aBUCHMOCTH COIMPOTUBJICHUA HUIMHAPUICCKUX IIPOBOJHUKOB OT

I/I3MepeH1/1e CHJIBI TOKA U HAIIPSIKCHUS.

JUTMHBI, TUTOILIAA TOTIEPEYHOT0 CEUCHUS U MaTepuara.
3.
4. IIpsmoe u3mepenue IJ[C. KopoTkoe 3aMbIKaHHE TaJIbBAHUYECKOTO 3Jie-

CwMemnranHoe COCAUHCHUC IMPOBOJHUKOB.

MCHTA U OICHKAa BHYTPCHHCT'O COIIPOTUBJICHUS.

5. 3aBUCHUMOCTbH CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
6. IIpoBOAMMOCTB 3IEKTPOIUTOB.
7. HWckpoBo# pa3psii 1 IPOBOJAUMOCTh BO3yXa.
8.  OgHOCTOPOHHSISI IPOBOJUMOCTH IUOJA.
Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomot
1. H3yudeHue cMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

2. Hszmepenne D/1C uCTOUHMKA TOKA U €T0 BHYTPEHHETO CONPOTHUBIICHUS.

3. HaGmronenue ayekTpomnsa.

KopoTkoe 3aMbIKaHue.

[Konoencamop 6 yenu nocmosiHHO20 MoKa.

Texnuueckue ycmpoucmea u mexHoi02u4ecKue npoyeccol. aMnepMeTp,
BOJIETMETP, PEOCTAT, CYETUMK IICKTPUUECKOU dHEpruu. Jemoncmpayuu
lI3MepeHre CUiIbl TOKa M HaMPsKEHUS.

Vccneoosanue 3a6UCUMOCMU CUbl MOKA OM HANPAXCEHUs. Olisl pe3ucmopa,
1aMNbl HAKATUBAHUS U C8eMOOU0OA.

3aBUCUMOCTh COMPOTUBIICHUS LIUJIMHAPUUECKUX MPOBOAHUKOB OT JIJTUHBI,
IOIIA/I1 TIOTIEPEYHOT0 CEUEHUs U MaTepHaa.

Vccnedosanue 3a8UCUMOCMU CULL MOKA OM CONPOMUBTEHUs NpU HOCHO-
SIHHOM HANPAICEHUU.

[Ipsimoe nzmepenue I/]C. KopoTkoe 3aMblKkaHHE TajJbBAHUYECKOTO 3JIe- MEHTA
U OLICHKA BHYTPEHHETO CONPOTHBIIEHUS. Cnocodbl coeouneHus: uc- mouHUKo8
moxa, /C 6amapeil.

Vccnedosanue pazHocmu nOMeHYUanN08 Mexicoy noaroCamy UCMOYHUKA MOKA
om Cubl MoKa 6 yenu.

Yuenuueckuit  sxcnepumenm, nabopamopuvie padomvi, NPAKMUKYM
Vccnedosanue cmMeuanio2o coeOuHerus pe3ucmopos.

/3mepenue y0enbHo2o conpomuienus npo8oOHUKOS.

Vccnedosanue 3a8UCUMOCTU CUTbL MOKA OM HanpAsiCenusl 07151 1AMNbl
HAKAJTUBAHUA.

Yeenuuenue npeoena usmepenus amnepmempa (6onvmmempa). Ismepenue
3J1C 1 BHyTpEHHETO CONPOTHUBIICHHSI UICTOYHMKA TOKa. Mcciedosanue
asucumocmu I/]C canveanuyeckozo s1emeHma om epe- MeHu npu

KOPOMKOM 3AMbIKAHUU.

Vccnedosanue pazHocmu NOMeHYUAN08 Mexicoy NOa0CAMU UCTOYHUKA MOKA
om Cubl MoKa 6 yenu.

/ccnedosanue 3a8UCUMOCIU NOE3HOU MOWHOCTU UCTNOYHUKA MOKA OM CUJIbL
moxa.

HabmoneHue snexTponausa

4.3 Toku B pa3HbIX cpenax (6 4acoB)
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(DJIEKTpUYECKasi IPOBOJUMOCTh PA3JIMYHBIX BEHIECTB. DJIEKTPOHHAS IPO-
BOAMMOCTb TBEPIABIX METAUIOB. 3aBUCHUMOCTH CONPOTHBIICHUS METAJNIOB
0T Temneparypbl. CBEpXIPOBOAUMOCTb.

(DNIEeKTpUUECKUN TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.
[TomynpoBoauuku. CoOCTBeHHAs U MPUMECHAsl TPOBOAUMOCTH MOIYIIPO-
BoaHUKOB. CBOMCTBaA p—n-niepexoa. [1omympoBoIHUKOBBIE TPHOOPHI.
(DJIEKTPUYECKHM TOK B 3JIEKTPOJIIMTAX. DJIEKTPOIUTUYECKAS JUCCOLIUALINS.
DnekTposin3. 3akoHbl Dapanes IS AIEKTPOIU3a.

DJIEKTPUYECKUH TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSITEIbHBIN
paspsi. PasnmnyHble TUIIBI CAMOCTOATENBHOTO paspsaa. Monnus. I1nazma.
Texnuueckue ycmpoticmea u npakmuieckoe npumeHeHue: razopa3psaaHble
TaMIIbl, JIEKTPOHHO-TTyueBasl TpyOKa, MOIYIIPOBOAHUKOBBIE IPUOOPHI: THO/,
TpaH3UCTOP, HOTOAMOMA, CBETOANO; TaJbBaHUKA, paQUHUPOBAHHE ME/IH,
BBITIJIaBKA AJIFOMUHUS, JIEKTPOHHAS MUKPOCKOIIHUS.

/lemoncmpanuu

3aBHCUMOCTh CONPOTUBIICHHUS METAJUIOB OT TeMIiepaTypbl. [I[poBoauMocTh
DIICKTPOJIUTOB.

Bakonwl snexmponusa @apades. Hckposoil pazpsio u npogooumMocms 803-
oyxa.

Cpasnenue npogooumMocmu Memaiios u NOaynpo8OOHUKOB.

OIHOCTOPOHHSISI POBOIUMOCTD JHOJIA.

Yuenuueckuit 3Ixcnepumenm, nadopamophvie padomvl, NPAKMUKYM
Habmonenne snexTponusa. Mzmepenue 3apada 0O0HOBANEHMHO20 UOHA.
Viccnedosanue 3a8UCUMOCMU CONPOMUBIEHUS MEPMOPEIUCOPA Om meM-

nepamypul.
CHamue 801bm-amnepHol XapaKkmepucmuKky ouood.

OU3NYECKUN [IPAKTHUKYM (16 gacos)

Cnocobul usmepenus Quauueckux 8eIUdUH ¢ UCNONb308AHUEM AHANO208bIX U
YUDPOBLIX UMEPUMENbHBIX NPUOOPOE U KOMNbIOMEPHLIX OAMYUKOBIX CU-
cmem. Abconmomuvie U OMHOCUMENbHbIE NOSPEUIHOCU  USMEpPeHUL
puzuueckux eenuvyun. Oyenka epanuy noepeuHocmell.
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[Iposedenue KOCBEHHBIX UMEPEeHUl, UCCIe008aHull 3agucumocmell Gusu-
UeCKUX GeIUYUH, NPOBEPKA NPeOdlONCEeHHbIX 2unomes (8vlOop u3z pabom,
ONUCAHHBIX 8 MeMamuyecKux pazoenax «Yuenuueckuil sKkcnepumenm, 1a-
bopamophbie pabomol, NPAKMUKYMY).

Peseps (2 yaca)

Peseps (10 gacoB)

TemaTtuveckoe mianuposanue Kypea 10 kiaace

ba3oBblil ypoBeHb (2 yaca)

YriyOneHHbIH ypOBEHB (5 4acoB)

Kos-Bo |Tema: ®@u3nka M MeTOAbl HAYYHOI'0 MMO3HAHUA 2/54 Komn-Bo
4acoB 4acoB
1 duznka — Hayka o npupone. Hayunsie MeTomasl 1mo-
3HAHUS OKpYXKaromero Mupa. Poib sxkciepumenTa u
TEOpUU B IPOIECCE MO3HAHUS IPUPOJIBL. DKCTIEpH-
MeHT B ¢pu3uke. MonenupoBaHue pU3N4ecKux sBje-
HUI 1 IPOLIECCOB.
JlemoHcTpanuu 1. AHanmoroBble W IUGPOBBIE H3ME-
[PUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIEC JTATUUKH.
1 Hayunsie runoressl. @ru3ndecKkue 3aKOHbI U TEOPUU.
['paHUIBl IPUMEHUMOCTH (U3UYSCKUX 3aKOHOB.
[Tpunnun cootBercTBus. Ponb u Mecto Gpu3uku B
(OopMHPOBAHNU COBPEMEHHON HAayYHOW KapTHUHBI
MUpa, B TPAKTHUECKOMN AESITeIbHOCTH JIIOICH.
Cnocobwsl uzmepenusi usuvecKux eUdUH (AHAI0208ble U YUPDPOBble U3MepU- 1
menbHble NPUOOPLL, KOMNBIOMEPHBLE OamyuKossle cucmemsl). Iloepewnocmu uz-
lvepenutl pusuneckux eenrudut (aOCONOMHAA U OMHOCUMENbHAS).
Mooenuposanue uzuyeckux sa6ieHull U NPoyeccos (MamepuaibHas mouxa, ao- 1
COIIOMHO MBEPOOe meno, UOEAIbHASL HCUOKOCTb, UOCAIbHbIU 2A3, MOYEUHblU 3a-
ps10).
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Ulabopamopnas paboma: M3mepenue cunvl moka u HaNpsAXCenus 8 yenu nocmo-
SIHHO20 MOKA NPU NOMOUWU AHATI0208bIX U YUDPOBBIX UsMEPUMENbHBIX NPUOO- POS.

Tema: Mexanuka  18//354

Kunematuka 4/10u4

Mexanuyeckoe IBHxkeHHE. OTHOCUTEIBHOCTh MeXa-
HU4Yeckoro aBmwkeHusa. Cuctema orcuéra. TpaekTo-
pus. [lepemernienue, CKOpOCTh (CpeliHss CKOPOCTh,
MIHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepHaAIbHOU
TOYKH, UX MPOCKIIUUA Ha OCH CUCTEMBI KOOPAMHAT.

CrioeHne MepeMeNIeHU U CIOKEHHE CKOPOCTEM.
PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOIMHEITHOE
nBwkenne. ['paduku 3aBUCUMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOPEHMs, IYyTH U IEepEMEIICHUsA
MaTepualbHOM TOYKHM OT BpeMeHH. CB0OOIHOE

MajieHue.

Y ckopeHne cBOOOHOTO MaIeHuS.
/[6uoiceHue mena, OpoueHHO20 nOO0 Y2lloM K 20PU3OHMY.. 1
3asucumocms KOOpOuHam, CKOpocmu u YCKOpeHusi mamepudivbHou mouku om|l
8peMmeHU U ux epaghuxu
Pewenue 3a0au no meme «/lgudicenue mena, OpouieHHO20 NOO V2lloM K 20pU- 1
30HmMY. »

KpuBonunelinoe npmxeHue. [[BrokeHue Marepualib-

HOM TOYKU 110 OKPY>KHOCTH C IIOCTOSIHHOM IO MOJTYJIO

CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEUHAS] CKOPOCTb.

[lepron u yactota obpamienus. LleHTpocTpeMuTenb-

HOE YCKOpEHUE

UlaboparopHas pabota: M3yuenue HepaBHOMEP- HOTO

NBUKEHUS C LEJIbI0 OINPEACICHUs] MIHOBEHHOM

CKOpPOCTH.
. LlenmpocmpemumenvHoe (HopmanvHoe), kacamenvbHoe (maneenyuanvroe) u noi- |1
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HOe )YCKoperue MamepuaﬂbHoﬁ mo4Ku

|Pewenue 3a0au

Ulabopamopnas paboma: Hccnedosarnue 3aeucumocmu nepuooa oopaweHuss KoHu-
ueCK020 MAAMHUKA OM €20 NAPAMempos

/Ilunamuka 7/10u+

[IpuHiMn oTHOcuTEeNnbHOCTH ['anmuned. [lepBblil 3aKOH
Hprorona. HEpIIManbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuina. [IpuHiun cynepno3uuuu cuil.
BTopoii 3akoH HproTOHA 1711 MaTEepUAIBHOM TOYKH.
Tperuii 3akoH HproTOHA 111 MaTEpUAIBHBIX TOUEK

Heunepyuanvhvle cucmemuvl omcuéma (onpeoenenue, npumepsl). Bec mena, oeu-
bicywe2ocs ¢ yckopenuem

Crartuka (1 u3 4) Croorcenue cun, NpULOHCEHHbIX K MEEPOOMY MeIy.

Crartuka (2 u3 4) L{enmp msoicecmu mena.

3akoH BcemupHOro tsaroreHus. Cuna Tspkectu. Ilep-
Basi KOCMUYECKasi CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

DKBUBANEHMHOCTb 2PABUMAYUOHHOL U UHEPMHOU MACChL. 3a8UCUMOCTb YCKOpe-
HUs c60000H020 NAOEHUsL OM 8bICOMbL HAO NOBEPXHOCHBIO NIAHEMbL U OM 2e02pa-
Guueckoti wupomul. /[gudicenue HebecHblx me U ux CNymuuxkos. 3axonst Kennepa.

/[asnenue. [ uopocmamuueckoe oaesnenue. Cuna Apxumeoa

|Peuternue 3a0a4 o meme ((ﬂuHaMuKCZ))

Tpenue. Buapl TpeHus (mokosi, CKOJIbXEHUsI, Kaue-
Hust). Cuna tperns. Cyxoe Tpenne. Cuna TpeHus

CKOJILKEHUS U cuiia TpeHus nokos. Koadduuuent
Tpenust. Cuiia COPOTUBIICHMSI P IBH)KEHUU TeJla
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B X KUJAKOCTH HUJIM I'a3€.

[locTynatenbHOe W BpallaTeabHOE JABM)KEHUE alco-
JIIOTHO TBEPAOIO TEA.

MOMEHT CWJIBI OTHOCUTEIBHO OcH BpauieHus. llneuo
CWJIBL. Y CJIOBMSI pAaBHOBECHS TBEPAOIO TEA.

(Cratuka 3 w3 4)Vcmotiuusoe, neycmouiuusoe, oOespaziuunoe pasnogecue. |1
Jlabopamopnas paboma: Hzmepenue xosppuyuenma mpenus no eeauyuue
yeno- 60eo koagppuyuenma zasucumocmu Fmp(N).
I Ipaxmukym «M3mepenue pasnodeticmayroweli Cull npu 08UNCEHUU OPYCKa NO 1
HAKIOHHOU NIOCKOCTUY
[ Ipaxmuxym «H3mepenue pagrnodeticmayroujeli cui npu 08UMCeHuUU OpPycKa no 1
HAKIOHHOU NIOCKOCTUY
JlaboparopHas pabota «VccnenoBanue ycinoBuii pas- |(Ctatuka 4 u3 4) JlaGopatopHast pabora «VI3yueHue ycTOMUMBOCTH TBEPIOTO
HOBeCHs TBEPJOTO Tella, UMEIOIIETO OCh BPAILLIEHUs».  [Tea, UMEIOIIETO MIOMAAb OTIOPHL.»
3aKOHBI cOXpaHeHHusl B MexaHuke 6/10
Mty 1bC MaTEpHATIbHON TOYKH (TeJa), CHCTEMBI Ma-
TepHANBHBIX TOYEK. IMIyJIbC CUITBI 1 U3MEHEHUE HM-
MyJibca TeJla. 3aKOH COXPAHCHHS UMITyJIbca. PeakTus-
HOE IBUKCHHE
Momenm umnynvca mamepuanvHou mouku. Ilpedcmasnenue o coxpanenuu mo- |1
Menma umMnyisca 6 YeHmpanibHolX NOJIAX.
[ [enmp macc. Teopema o 0sudicenuu yeHmpa macc. 1
Pewenue 3a0au no meme «3aKoH COXpaHeHUs. UMNYTbCAY 1
PaGoTa cuibl. MOITHOCTD CHUIIBI.
Kunetnueckass sHeprus MarepuaibHOM TOYKU. Teo-
peMa 00 U3MEHEHNY KHHETHYECKOW SHEPTHH.
[Paboma cunel Ha Maiom u Ha KoneuHom nepemeweruu. I paguuecrkoe npeocmas- |1

VICHUe pa60m bl CUJIbl.
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[ Ipakmukym «M3mepenue umnynvca mena no mopmo3sHOMY HYMU.»

[ [pakxmukym «H3mepenue umnynvca mena no mopmo3sHOMY RYMU.»

[loTrennmansHas sHeprus. [loTeHnmansHas sHEprus
ynpyro aegopMupoBaHHOHN Npy>KuHbI. [loTeHnanb-
Hasi SHeprus Tena BOau3u nosepxHocty 3emuiu. [o-
TEHIMAJIBHBIC U HENIOTCHLUAIbHbIE CHIIbL. CBSA3b pa-
OOTHI HETTOTEHIIMATIFHBIX CHJI C H3MEHEHHUEM MEXaHH-
YECKOW DHEPTUU CHUCTEMBI TEI

3aKOH COXpaHECHUSI MEXaHHUECKOW YHEPTHH.

Ynpyrue u Heynpyrue cTokHoBeHus. JlaboparopHas
pabota «3ydyeHue abCoOIOTHO HEYNPYToro yaapa ¢
TMOMOIIBIO IBYX OAWHAKOBBIX HUTAHBIX MAATHUKOB)

[/ lomenyuanvHasn sHepausi mena 8 00OHOPOOHOM 2pasumayuoHHom noe. [lomen-
UUATIbHASL DHEPeUs meld 8 2PASUMAYUOHHOM NoJle 0OHOPOOHO20 Wapa (6Hympu u
gHe wapa). Bmopas kocmuueckas ckopocmu. Tpemvs KocMuieckas cKkopocmb.

Vpasnenue bepnynnu 05 udeanvHot #HUOKOCmu Kaxk cieocmeaue 3aKoHa coxpame-
HUs MexaHu4yecKoU SHepaul.

labopamopnas paboma «Onpedenenue pabomul Cuibl MpeHusi NPU 0BUICEHUU
mena no HaKIOHHOU NIOCKOCHU. »

Tema: Monekyasipaasi pusnka u TepmoauHaMuka 24/49

OCHOBBI MOJIEKYJIIPHO-KHHETHYECKOU Teopuu 9/15+3 (mpakTuxym)

OCHOBHBIE TOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON
TEOpPHH U MX OIBITHOE 000CHOBaHUE. bpoyHOBCKOE
nekenue. Anuddysus. Xapakrep IBMKEHUS U B3au-
MOJIEHCTBUS YacTULl BeniecTBa. Mozienu cTpoeHus ra-
30B, JKUJKOCTEH U TBEPABIX TNl M 0OBICHEHNE CBOWCTB
BEIIECTBA HA OCHOBE ATHX MOJIEIIEH.
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Macca u pazmepsl MoJiekyJ1. KonnuecTBo BelecTna.
[locTostnHas ABoraapo. TermmoBoe paBHoBecue. Tem-
nepatypa u e€ usMepenue. Illkana remneparyp Llens-
cust

|Pewenue 3a0au

|Pewenue 3a0au

Ulabopamopnas paboma: Hccneoosanue npoyecca YCMAHOGIEHUS MENI08020
pasrosecus npu meniooomene mexcoy 20psayell U X0100HOU 8000

[—

Mopenb uneansHoro raza. OCHOBHOE ypaBHEHHE MO-
MeKyISIPHO-KHHETHYECKOW TEOPHU UICATBHOTO Ta3a.

AOcomioTHas TemIepaTypa Kak Mepa cpenHei
KHHE- THUYECKOU OHEPIrUuu TCIJIOBOTO JBUIKCHUSA
yactul ra3a. [llkana remneparyp KenbBuna.

Mooenv uoeanvroco eaza 6 MKT: uacmuywl eaza 08UdNCYymcs Xaomudecku u He
63aUMOOECMBYIOM Opye C OpPY2oM

Ces3b abcontomuol memnepamypvl MmepmMoOUHAMUYECKOL CUCTNEeMbl CO CpeOHel]
KuHemuueckou sHepauell NOCMynamenbHo20 meni08020 O8UNCEHUS e Yacmuy

[e—

Pewenue 3a0au no meme « OcHoHOe ypasHeHue MOJeK)IAPHO-KUHEeMU4ecKol 1
meopuuy

["a30BbI€ 3akOHBI. Y paBHEeHHE MenaeneeBa—Kiia-

nelipona. 3akoH JlanbToHa

30mporieccsl B UACabHOM raze ¢ TOCTOSIHHBIM KO-

ITITYECTBOM BEILIECTBA
[ Ipakmuxym «M3yyenue uzomepmuueckoeo npoyecca (pekomeHo08aHo ucnonv3o- |1
sarue yughposoii 1abopamopuu). »
[ Ipakmuxym «HM3yyenue uzomepmuueckoeo npoyecca (pekomMeH008aHo ucnoavzo- |1
sanue yugposoul rabopamopuit). »
Pewenue 3a0au no meme «l azosvie 3aKOHbLY) 1

['padmueckoe TpeacTaBICHHE H30IPOIECCOB: H30-
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Tepma, u30Xopa, n3odapa.

UlaGoparopHast pabota: OnpeseneHrne Macchl BO3IyXa
B KJIAaCCHOM KOMHATe Ha OCHOBE M3MEPEHHil 00BbEéMa
KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3yXa B HEW.

JlaGopaTopHas pabora «l3ydeHue n3o6apHOro mporecca»

Pewenue 3a0au no meme «HM3onpoyeccol 6 u0eanbHoM 2aze ¢ NOCMOSHHbIM KOAU-
uecmeom eujecmsa. I paguueckoe npeocmasnenue u30npoyeccos: uzomepma,
uzoxopa, uzooapay

Pewenue 3a0au no meme «HM3onpoyeccol 6 u0eanbHoM 2aze ¢ NOCMOSHHbIM KOMU-
uecmeom eeujecmsa. I paguueckoe npeocmasgienue u30npoyeccos: uzomepma,
uzoxopa, uzooapay

Obodowarowuti ypox no meme « OCHOBbL MONEKYAAPHO-KUHEMUYECKOU MEeOPUU»

[—

OcHoBbl TepMoauHamuxku 10/20

TepmoauHaMuueckas cucrema. BHyTpeHHsIs sHeprus
TepMOIMHAMUYECKON CHCTEMBI U CIIOCOObI €€ u3Me-
HeHus. KomuuecTBo TemioTsl U paboTa.

BHYTpeHHsIs SHEpTUsl 0THOATOMHOIO UJEAJIbHOTO Ta3a.

3aoanue enewnux ycnosuti ons T/ cucmemol. Buewnue u énympennue napa-
lmempol. Ilapamempur T/ cucmembl Kak cpeOHue 3HAYeHUs 6eNUUH, ONUCLIEATO-
WuUx e€ COCmoAHUue Ha MUKPOCKONUYECKOM YPOBHE.

Hyneeoe nauano mepmoounamuku. Camonpoussonvnasn penraxcayus TJ] cucmemuvl
K Menioeomy pasHo8ecuio.

[a—

Mooenv udeanvroco 2aza 8 mepmoOUHamuKe — CUCmema ypasHeHull: ypasHenue
Menoeneesa—Knanetipona u evipasicenue 013 HympeHHel dHepeuu. Ycnosus
NPUMEHUMOCIU  9MOU  MOOenU: HU3KASL KOHYEHMpAayus uacmuy, 6blCOKUe
memne- pamypul

[—

Buabl Tersonepenayn: TEMJIONPOBOAHOCTb, KOHBEK-
LMs1, U3TTydYeHUE. Y IebHas TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEMIOTHI PHU TEIUIONEPEIayE.

[TonsiTie 06 agnabatHoM mporuecce. [lepBbiii 3ak0H
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TCPMOINHAMHKU

Keazucmamuueckue u Hecmamuieckue npoyeccal.

Onemenmapuas paboma 6 mepmoounamuxe. Boviuucnenue pabomul no epaghuxy
npoyecca na pV-ouazpamme

Yoenvnas u monapnas mennoémrxocmu sewecmea. Ypasnenue Matiepa

Voenvuas mennoma ceopanusi monauea. Pacuém xonruvecmea meniomol npu
menionepeoaue

[IprMeHeHre TIEPBOro 3aKOHA TEPMOAMHAMHUKH K
n3omnpoieccam. ['paduueckas HHTEpIIpETaIys pa-
0OTHI rasa.

BTopoii 3aKOH TEpMOJAMHAMHUKHU.
[IPOLIECCOB B MPUPOJE.

Heob6partumocts

Pewerue 3a0ay no meme «prweHeHue nepeoco 3aKoHa mepmoduHaMuKu K U30-
npoyeccam

[Konuyecmeo meniomst u paboma Kax mepuvl UsmMeHeHus eHympeHnneu snepauu T/[
cucmembl

Bmopoti 3akoH mepmMOOUHAMUKU O]l HEPABHOBECHBIX NPOYECCO8. HEBO3MONCHO
nepedamv meniomy om 0onee X0100HO20 mela K 0olee Hazpemomy 0Oe3
Komnen- cayuu (Knaysuyc).

TemnoBnie MAaIIIUHBI. [TpuHIMTIBL JNIEUCTBUS
TerioBeIX MamuH. [IpeoOpazoBaHus SHEPruM B
TerioBblX Ma- mmHax. KIIJ[ TenmoBod MalivHbI.
[{uxn Kapno u ero KIIJ.

JKOJIOTUYECKHE TIPOOIIEMBI TEIUIOIHEPTETHKH.
JlabGoparopHast padboTa «3MepeHue yaensHOM Terio-
EMKOCTH

JlaGopartophas padota: MccnenoBanue npoiecca OCTbIBaHUS BELIECTBA.

/Ipakmuxym «. Hccrnedosanue aouabamuoco npoyeccay

/ Ipakmuxym « Hccrnedosanue aouabamnozo npoyeccay
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Obodowarowuii ypox no meme « OcHOBbL MEPMOOUHAMUKILY 1

ArperaTtHbie cOCTOSIHUSA BelecTBa. @Pa3zoBbie nepexoanl 5/14

[TapooOpazoBanne u KoHIeHcauus. Mcmapenue u

K- TeHne. AOCOmOTHasT W OTHOCHUTENbHAs

BIIAXKHOCTH BO3yXa. HacelleHHbIN n1ap

YnenbHas TeruioTa MapooOpa3oBaHUs. 3aBUCHUMOCTH,

TeMIIepaTypbl KUTICHHSI OT J1aBIICHUSI.
Hacvlyennvie u HenacvluyeHnvle napvl. Kauecmseennas zasucumocms niomuocmu |1
U 0aeleHUs HACLIUEeHHO20 napa om memnepamypsl, Ux He3asucumocms om 00%b-
éma HacvlyeHHoz2o napa. 3a8ucUMocmy memnepamypbl KUNEHus om OaeleHus 6
DICLUOKOCTU.
Pewenue 3a0au no meme «A6ConOmHas u OMHOCUMENbHASL BIANCHOCHIb Y 1
/IabopamopHas paboma «H3yueHue c80ticme HACLIUEHHbIX NAPOB.» 1

TBEpnoe teno. Kpucramnmmdyeckue u amopHbIe

Tena. AHM30TPONUS CBOMCTB KpHUCTaLIOB. JKuakue

Kpu- ctaiibl. COBpeMEHHbIE MaTepUAIbI.

[TmaBneHne M KpucTauIM3anus. Y enpHas TeroTa

miaBiaeHus. CyOonmumanus. Y paBHEHHE TETIOBOTO

Oananca.
/lechopmayuu meépoozco mena. Pacmsaxncenue u cocamue. Cosue. Mooyno FOnea.|l
[Ipeden ynpyaux oeghopmayuil.
Tennosoe pacwupenue scuokocmen u meépovix mei, 06véMHoe u unelnoe pac- |1

uuperue.

AHeapMOHUZM MeNno8bIX KOIeOaHull uacmuy eeujecmea Kaxk npuduHa menyiogo2o
pacuupenus men (Ha KauecmeeHHOM YpOoGHe).

[—

UlaGoparopass pabora «l3MepeHHEe OTHOCHTEILHOM
BIQKHOCTH BO3/1yXa.»

Ulabopamopas paboma «Hszmepenue mooyns FOueay

O6o06maronmuil ypok mo Teme «ArperatHbleé COCTOSI-
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HsA BEIICCTBA»

/Ipeobpazosanue suepeuu 8 pazosvix nepexooax. Ypaenenue meniosoco oa- 1
nanca.
/losepxnocmuoe Hamsdcenue. Koagppuyuenm nogepxnocmnozo namsowcenus. Ka- |1
nunsApHble sA61eHUs.
/[asneHue noo uCKpusIéHHol nogepxHocmoio Hcuokocmu. Popmyna Jlanaaca. 1
Tema: DuiekTpoanHamuka 22/54
duexkTpocTaTuka 10/ JinekTpuyeckoe moJie 24
DNeKTpU3aIus Tes. DIeKTpUuuecKuil 3apsi. /[Ba suma
PIIEKTpUYECKUX 3apsAaoB. [IpoBOIHUKY, TU- STEKTPUKU
1 TIOJTYyITPOBOJTHUKH. 3aKOH COXpPaHEHUS
PIEKTPUYECKOTO 3apsaa. BzanmoeiicTBre 3apsaoB.
3akoH Kynona. ToueuHbli 3JIEKTpUYECKUN 3apsijl.
OnexTpuyeckoe mnose. Hampspk€HHOCTH 3aekTpuue-
ckoro moss. [IpuHIMI cyneprno3uiuu 3IeKTPUIeCKuX
rosiel. JInHuM HanpsHKEHHOCTH DJIEKTPUYECKOTO TTOJIS.
[lone moueunozo sapsaoa. Ilone paenomepno 3apsdicennou cgepul. Ilone pasho-|1
MepHO 3apAdiCenH020 no 00bEMY wapa
[ lone pasnomepHo 3apsdceHHOl 6eCKOHEYHOU NI0CKOCIU 1
[Pewenue 3a0au 1
PaGota cun anektpocratudeckoro mons. [lorenmmann.
Pa3zHoCTh MOTEHIMATOB
[IpOBOAHUKY U JUAIEKTPUKHU B JIEKTPOCTATHYE- CKOM
rosie. Jlusnextpuueckasi IPOHULIAEMOCTb.
[ lomenyuanbHocms snekmpocmamudecko2o noas. Ilomenyuanvuas suepeus 3a-|1
psi0a 6 anekmpocmamuyeckom noJe.
[Kapmunbl aunuii HanpajiCEHHOCMU 9Mux noael U SKUNOMEHYUANIbHBIX N0GepXHO- |1

cmeil.
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Oonopoonoe snexkmpuueckoe none. Cés13b HANPIHCEHHOCU NOJISL U PAZHOCIU NO-
menyuanoe 0 ANeKMpoCmMamuyecko2o nois (Kak 00HOPOOH020, MAK U HEOOHO-
pooHo20).

OnexTpoémkocTsb. KonaeHcarop.

DIEKTPOEMKOCTh IUIOCKOTO KOHIEHCATOpa. OHEPIHst
3apsHKEHHOT'0 KOH/IEHCaTopa

[ lapannenvrHoe coeouHenue KOHOeHCamopoa 1
[ locredosamenvroe coedunenue KOHOEHCaAmopos 1
labopamopHas paboma: Pacnpedenenue pasHocmu nomenyuanos (nanpsoicenus) |1
npu nocrnedosamenbHOM coeOUHeHUU KOHOEHCamopoa.

UlaboparopHast pabota «3MepeHue IIeKTPOEMKOCTH

KOH/IEHCATOPa.»

O6006maromuit ypok 1mo TeMe « AJIeKTPOCTaTHKA Obodwarowutl ypox no meme «nekmpuieckoe nojuey
/[6uoiceHUe 3apAHCeHHOU Yacmuybl 8 00OHOPOOHOM IIEeKMPULECKOM NoJle. 1
/labopamopnas paboma « Habnooenue npespawjenus snepeuu 3apsaxiceHHo2o Ko-|1
OeHcamopa 8 3Hepeuro U3IY4eHUsi C6emoouood. »
LPewenue 3a0au 1

TexHu4yeckue  yCcTpoicTBa M MPAKTUYECKOE

[pUMEHe-  HHEe:  DIIEKTPOCKOI,  DJIEKTPOMETD,

QIIEKTpOCTAaTUYe-  cKas  3aluTa,  3a3eMJICHHUE

HIIEKTPONPUOOPOB,

TexHMYeCKne yCTpOMCTBA M MPAKTHYECKOE IpUMEHe- [[eXHu4YecKne yCTpOMCTBA U MTPAKTUYECKOE TPUMEHEHNE: KOHJIEHCAaTOP, KOMPO-

HUE: KOHJIEHCATOP, KOMMPOBAIBHBIA ammapar, CTPYyW- [BaJIbHBIN anmapar, CTpyHHBIA IPUHTED, ceHepamop Bawu de [ paagha.

HBII IPUHTEP
Pewenue 3a0au no meme « Jnekmpuyeckoe noiey 1
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Pewenue 3a0au no meme « Sﬂekmpultecme none»

Obobwarowuil ypok no meme « eKmpuveckoe noaex»

IlocTosiHHbIN d1ekTpUYecknii TOK. Tokn B pa3HbIx cpeaax 12/30

JJEKTPUUYECKUN TOK. YCIOBHS CYIIECTBOBAHUS DJIEK-
TPUYICCKOTO TOKA. Hcrounmknm TOKA.

Cwia toka. [TocTtosinubiii Tok. Hanpsixenue.

Hanpsowcenue U u J/JC E

HpakmuKyM «Hccnedosanue 3a6ucumocmu Cuibl MoKa om HANPANCEHUA ons
VIAMNbl HAKAJIUBAHUAL. »

Hpakmuky/w «Hccneoosanue 3a8ucumocmu cuiibl moka om HanpAsiCernusl ons
VIAMNbl HAKAJIUBAHUAL. »

3axoH OMa 11 yyacTKa LEIH.
JJIEKTPUUYECKOE CONPOTUBIIEHUE. Y IETBHOE COIPO-
THUBJICHUE BEILIECTBA.

HOCJ’IGI{OBaTeJ'II)HOe, nmapaujiCJIbHOC COCAMHCHHUE IIPO-
BOJHUKOB. CMmemanHoe COCAMHCHHUC ITPOBOJHUKOB

Kondencamop 6 yenu noCmosIHHO20 nokKa

Pewenue 3a0au no meme «3axon Oma 013 yuacmka yenuy

[Pewienue 3a0au no meme «3axkon Oma 015 y4acmka yenuy

PaboTa snekTprueckoro Toka. 3akoH Jxoyns—
Ulenia. MOIIHOCTE AJIEKTPUYECKOrO TOKA.

DJIC 1 BHYTpEHHEE CONMPOTUBICHUE MCTOYHUKA
Toka. 3akoH Oma sl TOJTHOW (3aMKHYTOI)
priek- Tpuyeckoi nenu. KopoTkoe 3aMbikaHue.

[Pacuém pazeemenénnulx snekmpuyeckux yeneti. Ilpasuna Kupxeogha
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[Pacuém pazeemenénnulx snekmpuyeckux yeneti. Ilpasuna Kupxeogha

Pacuém pazeemenénnulx snekmpuyeckux yenetl. Ilpasuna Kupxeogha 1
ONEeKTPOHHAST MPOBOJAUMOCTh TBEPIBIX METAIIIOB.
3aBUCHUMOCTh COMPOTHUBJICHUS METAIJIOB OT TEM-
nepaTypbl. CBEpXIIPOBOANMOCTb.
DJeKTpUuYecKuii TOK B Bakyyme. CBOMCTBa JJeK-
TPOHHBIX TTYYKOB.
UlabopamopHas paboma « Yeenuuenue npeoena usmepenus amnepmempa (6onom- |1
lvMempa) »
Pewenue 3a0au 1
Pewenue 3a0au 1
[TomynpoBoauuku. COOCTBEHHAs U IPUMECHAs TIPO-
BOJMMOCTH TIOJTYIPOBOIHUKOB. CBOMCTBA p—n-Tie-
pexona. [TomynpoBoIHUKOBEIE IPUOOPHI.
DJIEKTPUYECKHUII TOK B pacTBOPAaX M pacIuiaBax 3JIeK-
TPOJIUTOB. DIEKTPOJIUTUYECKAS TUCCOITAAIINS.
DJIEKTPOJIN3.
3axonvlt @apadest 0ns s1eKkmpoausa. 1
Ulabopamopnas paboma: Hccnedosanue sasucumocmu I/]C eanveanuveckozo |1
DleMeHma om epemenu npu KOpOmKOM 3aMbIKAHUU
Pewenue 3a0au 1

ONEeKTpUYECKUd TOK B Tazax. CaMOCTOSTENbHBIA U
HEeCaMOCTOSITeNbHBIN pa3psa. Monuus. [1nasma.

UlaGoparoprast pabora: M3mepenne DJIC u BHYT-
[PEHHETr0 CONPOTUBIICHUS UCTOYHUKA TOKA.

JlaGopaTopHasi paboTa: McciemoBaHue pa3HOCTH MOTEHIMAIOB MEXIY IOJIO-

CaMHU UCTOYHHMKA TOKa OT CHJIbI TOKaA B IICIIN.
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Paznuunble munsl CamocmoamenbHo20 paspaod 1
I Ipaxmukym « CHamue 801bm-amMnepHol XapaKmepucmuxku ouood.» 1
I Ipakmuxym « CHamue 8016m-amnepHol XapaKmepucmuKku ouood. » 1
1 [ToBTOpEeHME TeMbI «MexaHuKay
1 [loBTOpeHue TeMbl «MexaHuka I Ipakmuxym «H3zmepenue pasrooeticmayroweli cui npu 08UdMCeHur 6pycka no
HAKIOHHOU NIOCKOCMU. »
I/ Ipakmuxym «HM3mepenue kodgguyuenma nogepxnocmno20 HamafceHus» 1
I/ Ipakmuxym «M3mepenue kodgguyuenma nogepxHocmno20 HAmaNceHus» 1
1 [ToBTOpEHME TEMBI «ATperaTHble COCTOSHHUS Bellle-
CTBa»
[loBTOpEHNE TeMBI « ATperaTHble COCTOSIHUS Bellle-
CTBa»
H3mepenue roaghguyuenma nosepxnocmuozo Hamsadxicenus HMzmepenue abco- |1
[TFIOMHOLL 81AXCHOCMU 8030YXA U OYEHKA MACCHl NAPO8 8 NOMeUeHUU
3mepenue koaghduyuenma nosepxnocmuozo Hamsdicenus Hzmepenue abco- |1
IFOMHOU 8NIAMHCHOCTNU 8030VXA U OYEHKA MACChbl NAPO8 8 NOMeujeHUU
Obobwarowuti ypox 1
68 Peseps 2/10 170
11 kaacce

ba3oBblii ypoBeHb (2 yaca)

Yri1y0JieHHbI ypoBeHb (5 4acoB)
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PA3JIEJI 4. QJIEKTPOJUHAMMUKA (11 u)

PA3/IEJ 4. DJIEKTPOJUHAMUKA (27 1)

Tema 4. Maznummnoe none. Inekmpomaznumuas unoykyus (11 u)

Tema 4. Maznumnoe none (14 u)

ITocTossHHBIC MarHuTEl. B3anmoielicTBHE MTOCTOSHHBIX MarHUTOB. MaruuTHOE
rosie. BekTop MarHuTHOM MHAYKIUU. [[prHIMN Cynepno3uiiii MarHUTHBIX
nosieit. JIlunum marauTHOM MHAYyKUMK. KapTuHa TuHUN MarHUTHOM MHIYKIIMH
MOJISI TIOCTOSTHHBIX MarHuTOB.

MarHuTHoe 1oJje NpoBOAHUKA ¢ TOKOM. KapTuHa TMHUI UHIYKIHH
MarHUTHOTO

[OJIS1 JUTMHHOTO MPSMOTO ITPOBOAHUKA U 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJHMKA, KaTyIIKH ¢ TokOM. OnbIT Dpctena. Bzaumoaelicteue
MMPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJIEHUE.

B3anMozeicTBre OCTOSIHHBIX MAarHUTOB U IIPOBOJAHUKOB ¢ TOKOM. MarHutHoe
noJsie. Bekrop MarauTHOM MHAYKIMu. [IpuHIMn cynepno3uuum MarHuTHBIX
rosiel. JImHum MarHuTHOM MHAYKIMKU. MarHuTHOE 1oJie IPOBOJHUKA C TOKOM
(mpsiMOTO MPOBOJIHUKA, KaTyIIKH U KpyroBoro Butka). Onelt Opcrena. Cuna
AmMriepa, €€ HanpaBieHue U MoayJb. Cuia JIopeHna, e€ HalpaBJIeHUE U MOJYJIb.
JIBu>keHHe 3apsKeHHOM 4acTUIbl B OJHOPOJHOM MarHUTHOM mosie. PaGora cuiibt
Jlopenua. MarauTHoe 1nose B Beuiectse. Peppomazhemuxu, napa- u
ouamazHemuKu

Texnuueckue ycmpoucmea u mMexXHOLO2UYeCKue npoyeccobl: TPUMEHEHUE
[TOCTOSTHHBIX MarHuros, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
AIIEKTpoABHUraTelb SIKkoOu, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.
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Cuna Jlopenua, e€ Moysb U HanpaBlieHHe. [[BrkeHne 3apsyKeHHON YacTHIIbI
B OJHOPOJHOM MarHUTHOM ToJie. PaGoTa cuiibt
Ulopenua. fIBneHue ameKTpoMarHuTHOM MHAYyKIMH. I1oTok BekTopa
MarauTHOW HHAYKIHH. DJIC HHAYKIIUK. 3aKOH 3JIEKTPOMArHUTHOW MHTYKIIUH
Ddapanes. Buxpesoe anexrpuueckoe mosie. IJIC uHAYKIIUU B TPOBOJIHUKE,
TBIDKYIIIEMCS] TOCTYIIATEIbHO B OJIHOPOJJHOM MarHuTHOM mose. [IpaBuiio
Ulenna.
NunykTuBHOCTD. SBieHne camounaykuu. 3J1C caMOMHAYKIUH.
DHEprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.
(DJIEKTPOMArHUTHOE MOJIE.

Texnuueckue ycmpoucmea u npakmuyeckoe npumMeHeHue. TOCTOSHHBIE
MarHuThl, 3JIEKTPOMArHUTHI, 3JEKTPOJBUTATENb, YCKOPUTEIU 3JIEMEHTaPHBIX
YaCTHUL, THAYKIIMOHHAS M€Yb.

Hemoncmpayuu
OmnsIT Opcrena.
OTKJIOHEHUE 3JIEKTPOHHOIO MyYKa MarHUTHBIM TOJIEM.
JIHUY MHOYKUMUA MarHUTHOTO TOJIS.
BzanmoneiicTBre AByX MPOBOJHUKOB C TOKOM.
Cuna Amnepa.
[HevictBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.
SIBrIeHME AIEKTPOMArHUTHOM UHIYKITUH.
[IpaBuiio JleHna.
3aBucumocTh IJIC UHIYKIIMU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO
IIOTOKA.
10. SIBneHME CAaMOMHAYKIIUH.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomot

1. H3ydeHHne MarHUTHOTO TOJISI KATYIIKH C TOKOM.

W o N AN

2. I/ICCJIGI[OBaHI/Ie HGﬁCTBHH MMOCTOAAHHOTO MarHuTa Ha paMKy C TOKOM.
3. I/ICCJ'ICI[OBB.HI/IC SBJICHUA SHGKTpOMaFHI/ITHOﬁ HHAYKIWU.

Hemoncmpayuu
1. KapTuHa nuHMI MHIYKIUK MAarHUTHOTO MOJIS MOJIOCOBOTO U
MTOIKOBOOOPA3HOTO MTOCTOSTHHBIX MAarHUTOB.

2. KapruHa TMHMA MarHUTHOM MHYKIUH OIS JJITMHHOTO IPSIMOTO
MPOBOJHUKA U 3aMKHYTOI'O KOJBILIEBOrO MPOBOJHUKA, KATYIIKH C
TOKOM.

B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Awmrmepa.

[evictBue cuiibl JIopeH11a Ha MOHBI JJIEKTPOJIUTA.

HaGmronenue aABMKEHUS MydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

NS kW

[Ipunnun npeicTBus AJIEKTPOU3MEPUTEIIBHOTO  TpUubopa
MarHuTORJIEKTPUUYECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnsvie pabomot, npakmukym
HccnenoBanre MarHUTHOTO MOJISE TOCTOSIHHBIX MarHUTOB.
UccnenoBanue cBOMCTB (heppOMarHeTUKOB.

WccnenoBanue neicTBUS MOCTOSSHHOIO MarHUTa Ha PaMKy € TOKOM.
N3mepenue cuiibl Amrepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHUJIbI TOKA.

AN i

Omnpenenenrne MarHUTHOW MHIYKIIMM Ha OCHOBE U3MEPEHHUSI CUITBI
Awmnepa.
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Tema 5. Inexkmpomazcnumnan unoykuus (13u)

SAIBnIeHUE DIIEKTPOMAarHUTHOM MHAYKIHH. [I0TOK BEKTOpa MarHUTHOW WMHTYKITHH.
D J1C uHaykuuu. 3aK0oH 3eKTpoMarHuTHOW uHaykuun Mapanes. Buxpesoe
piekTpuueckoe noje. Toku dyko. D/C MHAYKIMY B IPOBOJHUKE, TBUKYIIEMCS
[IOCTYNATEIbHO B OJHOPOIHOM MarHuTHOM node. [Ipasuno Jlenna.
NunykTuBHOCTE. KaTylika MHIyKTUBHOCTH B IIETIH MIOCTOSTHHOTO TOKA.
ABnenue camonnaykiuu. 3/C caMOMHAYKIMK. DHEPrUsl MArHUTHOTO MOJIs
KATYIIKA C TOKOM. DJIEKTPOMArHUTHOE T0JIe

Texnuueckue ycmpoiicmeéa u mexHol02u4ecKue npoyeccvl: UHAYKIIMOHHA
Me4yb, COJICHOW]|, 3alllMTa OT JJCKTPU3ALMH TeJ TPU JBMKCHHUH B MAarHUTHOM
[moJjie 3eMIIn.

Jlemoncmpayuu
1. HaGmroneHue siBICHHS SJIEKTPOMArHUTHOW WHTYKITHH.
2. HUccnenosanue 3aBucumoctu J/1C MHAYKIUH OT CKOPOCTH U3MEHEHUS
MAarduTHOTO IIOTOKaA.
[IpaBuito Jlenna.
[Tagenne MarauTa B alFIOMUHHAEBON (MEIHOW) TpyOe.
SIBnenne CaMOMHAOYKIHH.

SN kW

Uccnenosanue 3aBucumoctu J/[C caMOMHIYKIIUU OT CKOPOCTH
M3MEHEHUS CHJIbI TOKa B LETIH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsi, npakmukym
1. HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOM MHIYKIIMH.
2. OmpeneneHne HHAYKIUN BUXPEBOTO MarHUTHOTO TOJIS.
3. HccnenoBanue siBI€HUS CAMOMHAYKIIMH.
4. COopka MOJIeNH AJIEKTPOMarHUTHOTO FeHepaTopa.

PA3JIEJI 5. KOJIEBAHUA U BOJIHbI (24 )

PA3/IEJL 5. KOJIEBAHUS U BOJIHBI (60 1)
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Tema 1. Mexanuueckue Ko1e0anus u 31eKMpoMazZHUmMHble KOJ1e0anus

(9w

KonebarenbHas cucrema. CBOOOIHBIE MEXaHUYECKHE KOJICOAHNUS.
['apmonnueckue konebanms. Ilepmon, wacrtota, ammmTyga u  ¢asa
KOJICOAHHH.

[IpyxvHHBINA MagTHUK. MaTeMaTUYECKUN MAasATHUK. Y paBHECHUE
rapMOHHMUYECKUX Kosiebanuil. [IpeBpalieHre sHepruu npyu rapMOHUYECKUX
KOJIEOAHUSX.

KonebatenbHblii KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KojeOaHus B
U7eabHOM KOJIe0aTeIbHOM KOHTYpE. AHAJIOTUSI MEXy MEXaHUUECKUMHU U
AIIEKTPOMAarHUTHBIMH KosebanusaMu. @opmyna TomcoHa. 3aKOH cOXpaHEHUS
HHEPIUU B HJeaIbHOM KoJsiebaTebHOM KoHTYype. [Ipeacrasienue o
3aTyXarolux KojaebaHusax. BeIHyX/IeHHbIE MEXaHUYECKHE KOeOaHusl.
Pe3onaHc. BbiHyX/IeHHBIE 2IEKTPOMarHuTHbIE KOJIeOaHusl.

[Tepemennbit Tok. CUHYCOUJATBHBIN ITIEPEMEHHBIN TOK. MOITHOCTh
[IEPEMEHHOI0 TOKA. AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U
Hanpspkenus. Tpancdopmatop. [Ipon3BoacTBo, nepeaaya u noTpediaeHne
AIIEKTPUYECKON IHEPTUU. DKOJIOTUYECKUE PUCKH IIPH POU3BOJICTBE
pnekTposHeprun. KyibTypa HCOIb30BaHMS 3JIEKTPOIHEPTUU B TIOBCEIHEBHOM
KU3HU

Amnaumyoa u ¢aza Konebauuil.

Tema 1. Mexanuueckue konebanus (10 u)

Konebarenpnas cucrema. CBoOOIHBIE KOJICOaHHA.

["apmonnyeckue konebanus. KnuaemaTnueckoe ¥ TUHAMHUYECKOE OIMHUCaHUE.
DHepreTuvecKkoe OnrcaHue (3aK0OH COXPaHEHUSI MEXaHUYECKOW SHEPTUH).
Bb1600 OUHAMUYECKO20 ONUCAHUSL 2APMOHUYECKUX KOLOAHUL U3 UX
9HEpeemuuecK020 U KUHEMAMU4ecKko20 ONUCAHUS.

Cesa3b  amnaumyovl
UCXOOHOU GeNUYUHbL C AMAIUMYOAMU KOIeOaHull eé CKOpocmu u
yckopenus. Tlepuon n yacrtora kojeOanuid. [leproa MajabIx CBOOOTHBIX
MasTHUKA. llepuox  CBOOOIHBIX

Konebanuil

Koje0aHui  MaTeMaTUYEeCKOro
KoJIeOaHUH TIPYKUHHOTO MasiTHUKA.
[TonsaTue o 3arTyxarouux Kojnebanusx. BeiHyxeHHbIe Konebanus. Pe3oHaHc.
Pesonancnas xpusas. BnusiHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOM.

ABTOKOJIEOaHUS

Ka4elu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.
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AN A e

8.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot
1.

Texnuueckue yCl’npOIZCI’I’lGCl u npakmuvyeckoe npumeHeHue: 3J'ICKTpPI‘-IGCKHI>i
3BOHOK, TCHCPATOP MEPECMECHHOT'O TOKA, JIMHUU 3JICKTPOICPCaay.

Jemoncmpayuu
1.

HccnenoBanue mapaMeTpoB KojaeOaTeTbHON CHCTEMBI (TIPYKHUHHBIH
WM MaTeMaTHYeCKU MasTHUK).

HabGmonenue 3aryxaronmx kojie0aHu.

HccnenoBanue cBOWCTB BHIHYKACHHBIX KOJIeOaHUH.

Hab6monenue pezonanca.

CB0OOIHBIE ANEKTPOMArHUTHBIC KOJIEOaHUsI.

OcuumiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HATIPSDKEHUST OT
BpPEMEHH) JUISI SJICKTPOMArHUTHBIX KOJIEOaHHIA.

Pe3onanc npu nocienoBaTeaTbHOM COSTMHEHUH PE3UCTOPA, KaTyIIKH
WHIYKTUBHOCTU U KOHJEHCATOpA.

Mogenb TUHUY AIIEKTPOIIepeaayu.

HccnenoBanue 3aBUCUMOCTH MEPHOIa MAIIBIX KOJIeOaHUit rpy3a Ha
HUTH OT JUIMHBI HUTU U Macchl Ipy3a.

2. HccnenoBanue nepeMEHHOI0 TOKa B LIENH U3 [TOCJIEI0BATEIBHO
COEMHEHHBIX KOH/AEHCATOPA, KaTYIIKH U PE3UCTOpa.

[

N>

/[emoncmpayuu

1. 3amnuck Kos1e0aTeNbHOrO IBUKEHUS.

2. HaOmoneHue He3aBUCUMOCTH MEpHo/ia MaJbIX KojeOaHui rpy3a Ha
HUTH OT aMIUTUTYbI.

3. MHccrnenoBanue 3aTyxaromux KojaeOaHUH U 3aBUCMOCTH IEpUoJia
CcBOOO/IHBIX KOJI€OaHUM OT CONPOTUBIICHUSI.

4. Hccnenoanue KoneOaHMid rpy3a HA MAaCCUBHOM NIPYKUHE C TETBIO
(dbopmHpoBaHus NpeACTaBICHUH 00 HeaTbHON MOJETH MPYKHUHHOTO
MasITHUKA.

5. 3aKoH COXpaHEHHUs PHEPTUU MPH KoJeOaHHIX TPy3a Ha MPYKHUHE.
6. UccnenoBaHue BBIHYX/IEHHBIX KOJIEOaHUI.
7. Habmronenue pe3oHaHca.
Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, PAKMUKyM
H3mepenne mnepuona CBOOOJIHBIX  KOJ€OaHMd  HHUTSIHOTO U
HPY>KHHHOT'O MasiTHUKOB.
N3ydenue 3aKOHOB JIBUKEHUS TeJla B X0JI€ KOJIeOaHU Ha yIPyroM
MoJIBECE.
W3yueHne NBUKEHUsSI HUTSHOTO MasiTHUKA.
[Ipeo6pa3oBanue sHEPrUM B MPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHNS aMILTUTYAbI 3aTyXalOLINX KOJIeOaHUi.
6. UccrnenoBanue BEIHYKICHHBIX KOJICOAHUH.
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Tema 2. Dnexmpomacnummnsle Konevanus (15 u)

48

Kone6atenbuplil KOHTYp. CBOOOHBIC SJIEKTPOMArHUTHBIC KOJICOAHHS B
meanbHOM KojiebaTenbHOM KoHType. Dopmyra Tomcona. Cease amnaumyosi
3apsoa KoHOeHcamopa ¢ amMnaumyoou CUlbl MOKdA 8 KOJeoamenbHOM
Konmype.
3aKOH COXpaHEHMsI SHEPTUHU B U/I€AJIbHOM KOJI€0aTeIbHOM KOHTYPE.
3aTyxaromue 3JeKTpOMarHuTHbIe KoebaHus. BeIHyXIeHHbIe
HIIEKTPOMAarHUTHbIE KOJIeOaHMUS.
[lepeMeHHbI TOK. MOLTHOCTb IEPEMEHHOT0 TOKA. AMITJIMUTYIHOE U
NEHCTBYIOIIEE 3HAUCHUE CUJTBI TOKA U HAIIPSHKEHUS TIPU PA3TUIHON hopme
3aBCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.
CumnycoudanvHulii nepemennslii mok. Pezucmop, konoencamop u kamyuwika
UHOYKIMUBHOCMU 8 YenU CUHYCOUOATIbHO20 NepeMeHH020 moKa. Pesonanc moxos.
Pe3onanc HanpsaliceHu.
M neanbHblil Tpancopmarop. [IpousBoacTBo, nepenaya u noTpediieHue
PIIEKTPUYECKOM SJHEPIUU.

OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE 3eKkTposHepruu. KymnbTypa
MICTIOJIb30BAaHUS 3JICKTPOIHEPTHH B TOBCEIHEBHOM KU3HHU.

Texnuueckue ycmpoticmea U MexHONO2UYecKUue Npoyeccyl: SIEKTPUUECKU]
3BOHOK, T€HEPaTOp MEPEMEHHOT0 TOKa, JIMHUH 3JIeKTpoIepeaay.

Hemoncmpayuu

1.  CBoOOnHBIE JIEKTPOMAarHUTHBIE KOJICOAHUSI.

2. 3aBUCHUMOCTH YacTOTHI CBOOOAHBIX KOJICOAHUI OT MHAYKTUBHOCTH H

€MKOCTH KOHTYpa B IICIIH.
3. OcuminorpaMMmbl 3JIEKTPOMAarHUTHBIX KOJIEOAHUA.




3. T'eHepaTop HE3aTyXaIOMIUX JICKTPOMArHUTHBIX KOJECOAHMI.

4. Mojenb AIeKTPOMarHuTHOTO FeHepaTopa.

5. BwIHYXIEHHBIE CHHYCOUAANBHBIC KOJICOaHNS.

6. Pesuctop, KaTylika UHAYKTUBHOCTH U KOHAEHCATOP MEPEMEHHOTO
TOKa.

7. Pe3oHaHC npH MOCIEI0BATEIIBHOM COEAMHEHUH PE3UCTOPA,
KaTyIIKA UHIyKTUBHOCTH U KOHJIEHCATOPA.

8. YCTpoiCTBO M MPHUHIMII ICHCTBHS TpaHcpopMarTopa.

9. Mopnene TMHUY 3JIEKTPONEPEIAYN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomot, npakmukym
1. H3yuenue tpancpopmaropa.
2. HccnepgoBanue nepeMeHHOTO TOKA Yepes3 MOCIe10BATENbHO
COeTMHEHHBIE KOHJIEHCATOP, KaTYIIKY U PE3UCTOP.
3. HaGmroaeHue 371eKTpOMarHUTHOTO pe30HaHca.
4. HWccnenoBanue pabOThl HCTOYHUKOB CBETA B LIEMU TIEPEMEHHOTO
TOKa.

Tema 3. Mexanuueckue u neKmpomazHummusle 60JIHbL (5 4)

Tema 3. Mexanuueckue u 3nekmpomazuumnsle 60.invl (10 u)

MexaHu4ecKkre BOJIHBI, yclIoBUs pactipoctpanenus. [lepuoa. Cxkopocts
[pactipocTpaHeHus U JUIMHA BOJIHBL. [lonepeunsbie U Mpo/10IbHbIE BOJIHBL.

HuTtepdepenims u nudpakius MexaHndeckux BoJH. 3ByK. CKOpOCTh 3ByKa.
['poMKOCTb 3ByKa. Beicota ToHa. TeMOp 3ByKa. DIeKTpOMarHuTHHIE BOJIHBI.

Y crioBuUs M3yUYeHUs 3JIEKTPOMAarHUTHBIX BOJIH. B3anumuast opreHranus
BEKTOPOB E, B, v B 3JIeKTpOMarHuTHOM BosIHE. CBOMCTBA 3JI€KTPOMArHUTHBIX
BOJIH: OTpaXKeHUE, MPETOMIICHHE, MOJsipu3aius, Audpakuus, UHTephepeHIus.
CKOpOCTB 3JIEKTpOMarHuTHBIX BOJH. [1Ikana 351eKTpOMarHuTHBIX BOJIH.
[TprMeHeHre IEKTPOMAarHUTHBIX BOJH B TeXHUKE U ObITY. [TpuHIMIBI
PaMOCBS3U U TeleBUIeHUS. Paqnonokaius. D1eKTpOMaruHuTHOE 3arpsi3HeHue
OKPYXKAroIIeH Cpeibl.

MexaHnyeckue BOJIHBI, yCIIOBUS X pacnpocTtpaHeHus. [lonepeunsie u
[1POJI0JIbHBIE BOJIHBL. [lepros1, ckopocTh pacipoCTpaHEHUs U JUIMHA BOJIHBI.
CBoiicTBa MEXaHMUECKUX BOJIH: OTpaXKeHUE, pesIoMIICHUE, MHTepdepeHns

1 AuQpakius.

3Byk. CkopocTb 3ByKa. I pomkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.
LIlymoBoe 3arpsi3HEHHUE OKPYKAOLIEH CPEIbI.

JJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3JTyUEHHS JIEKTPOMArHUTHBIX BOJIH.
B3aumHast opreHTalus BEKTOPOB B JIEKTPOMArHUTHON BOJIHE.

CBoJiCTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPAaKEHUE, ITPEIOMIICHUE, MOJSIPU3ALINS,

uHTeppepeniys u audpaxus. [llkana snekTpoMarHuTHBIX BOJIH. [Ipumenenue
DIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [IpHHITUIIBI pagHOCBsI3U 1
TeneBueHUs. Pannonokanus. DIeKTpOMarHuTHOE 3arpsi3HEHNUE OKPY Karomei
cpeabl
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Texunuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas TUArHOCTHKA B TEXHUKE W MEAULIMHE, pajap,
PaaoNpPUEMHHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-meus.
Jemoncmpayuu

1. OOpa3oBaHHe U paclpOCTPaHEHUE MOMEPEUHBIX U MPOJAOTBHBIX
BOJIH.
Konebmromieecs Teno kak HICTOYHUK 3BYKa.
Habmronenne oTpakeHus ¥ IPETOMIICHHST MEXaHMUECKUX BOJTH.
Hab6monenue untepdepeHny U AUPpakiud MEXaHHUYECKUX BOJH.
3BYKOBOM pE30HAHC.
Habumoienue cBsi3u rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMILUIUTYAON
Y 9aCTOTON KOJIeOaHUIA.
HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
MpeJIOMIICHHUE, MONIspu3anus, TuppaKkus, HHTepPepeHIIns.

oAb

lexnuueckue ycmpoucmea U NPAKMUYECKOe HNPUMEHEHUe: MY3bIKaJIbHbIE
MHCTPYMEHTBI, pajap, paguonpuéMHHUK, TENEBU30p, aHTeHHa, TenedoH,
CBUrneusb, ynbTpa3ByKoBasi JUarHOCTUKA B TEXHUKE U MEIUIIUHE.
Jemoncmpayuu

1. OOpa3oBaHUE U PaCIPOCTPAHEHUE TIOMIEPEUHBIX U MPOJIOIBHBIX BOJH.

2. Konebmromeecs Teno Kak ICTOYHHK 3BYKA.

3. 3aBUCHUMOCTH JJIMHBI BOJHBI OT YACTOTHI KOJICOAHHIA.

4. HaOmoneHue oTpaxxeHus U MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

5. HaOmogenue uaTepdepeHnnn u nudpakimm MEXaHMIECKUX BOJIH.

6. AKyCTUYECKUH pPEe30HAHC.

7. CBONCTBa yJIbTPa3ByKa U €ro NPUMEHEHHE.

8. HaOmioneHue cBsi3u TPOMKOCTH 3BYKA U BBICOTHI TOHA C aMIUIUTYA0H

Y YaCTOTON KoJeOaHui.
HccenenoBanue CBOMCTB 2JIEKTPOMAarHUTHBIX BOJIH: OTPa)KEHUE,
npeoMIIeHue, Mospu3anus, Tudpakuus, HHTepdepeHus.

10. O6HapyxeHre HHPPAKPACHOTO U YIBTPAPHUOICTOBOTO U3ITyICHHH.
Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomot, npakmuKkym

1. H3ydeHue nmapameTpoB 3BYKOBOM BOJIHBI.

2. HW3yudeHue pacupocTpaHEHUs

3BYKOBBIX BOJIH B 3aMKHYTOM

IPOCTPAHCTBE.
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Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

['eomerpuyeckas ontuka. [IpsaMonuHeiHOe paclIpOCTpaHEHHUE CBETA B
OHOpOAHOM cpene. Toueunslii ICTOYHUK cBeTa. JIyu cBera.

OTpakeHue cBeTa. 3aKOHbI OTpakeHus cera. [locTpoenne n3o00paxeHuit B
[UIOCKOM 3€pKalie.

[Tpenomienue cBera. 3aKOHBI IPEIOMIIEHUs CBETa. AOCOIOTHBIN MOKa3aTellb
rpesioMienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroi moJHoro
BHYTPEHHETO OTPa’KEHUSI.

lucniepcus ceera. CinoxxHbIi coctaB 6enoro cera. L[Ber. Cobuparomiue u
[paccenBaroOIINe JTUH3BI.

Tonkast nH3a. @OKYCHOE pacCTOSHUE M ONTHYECKAs Cujla TOHKOM JIMH3BI.
[TocTpoeHne n300pa>keHUi B COOMPAIOIINX U PACCEUBAIOIINX JTMH3AX.
DopMyIia TOHKOU JIUH3BIL. Y BEJIMYEHHE, JaBAEMOE JIUH30M.

[ Ipenensl IPUMEHUMOCTH F€OMETPUUECKON ONTHKH.

BonnoBast ontuka. IHTepdepenuns cera. KorepeHTHbIE HCTOUHUKH.

Y criioBust HaOMIOIEHUS MAaKCUMYMOB ¥ MUHUMYMOB B HHTEP(EpPEHIIMOHHOM
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

/ludpaxius ceeta. AudpakironHas pemeTka.
VcinoBue HaOMIOIEHUs TJIAaBHBIX MaKCUMYMOB
[ajeHun MOHOXPOMaTHYECKOT O cBeTa
mudpakonnyo pemeTky. [lonspuzanus ceera

npu
Ha

Texnuueckue ycmpoiicmeéa u npakmuyeckoe HnpuMeHeHue. OYKH, JIyIa,
(doToanmnapaT, NPOEKIMOHHBIN amnmapaT, MUKPOCKOI, TEJIECKOI, BOJOKOHHAas
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOISPOUI.

emoncmpayuu
1. IIpsAmonuHeNnHOE paclpOCTPAHEHNE, OTPAKEHHUE U IIPEIIOMIICHUE
ceeta. OnrTuyeckue npudopsI.
ITonHoe BHyTpeHHee oTpaxkeHue. Mozeinb CBETOBOA.
HccnenoBanue cBOMCTB N300paKeHUH B JIMH3AX.

[IpsiMonMHEITHOE pacIIpOoCTpaHEHNE CBETA B OJHOPOAHOU cpeze. JIyd cBera.
Toueunslit ucTOUHUK cBeTa. OTpakeHue cBeTa. 3aKOHBI OTPAKEHUSI CBETA.
[TocTpoenue n3o0OpakeHuit B Iiockom 3epkaie. Cihepuueckue 3epkana.
[Ipenomiienue cBeTa. 3aKOHBI IPEJIOMIICHUS CBETa. AOCOIIOTHBIN MTOKA3aTeNb
npenomiieHusi. OmuocumenvHwlil nokazamensb npeaomienus. Ilocmosncmeo
uacmomul ceema u COOmMHoulenue ONIUH 80JIH NPU nepexooe
MOHOXPOMAMUYECKO20 C8ema uepes panuyy pasoena 08yx OnmudecKux cpeo.
X00 nyueu 6 npuzme. Jluctiepcust ceera. ClIoxKHBIN cocTaB Oenoro ceta. L[BerT.
[lonHOE BHyTpeHHEe oTpaxkeHue. IIpenenbHbIi yroi ojaHoro BHyTPEHHEr o
otpaxkenus. Codbuparowue u pacceusarowue aunzvl. Tonkas nunza. okycHoe
[PACCTOSIHUE U ONTUYECKAs CHJIa TOHKOW JTMH3BI.
Basucumocms oKycHo2o paccmosHus MOHKOU chepuieckoll TUH3bL Om eé
ceomempuuy U OMHOCUMENbHO20 NOKA3AMENA NPEeNOMAEHUS.
DopmyJia TOHKOM JIMH3BI. Y BEJIMYEHHUE, JaBAEMOE JIMH30M.
X00 1yua, npouteduie2o 1uH3y 0O NPOU3BOTbHBIM Y2I0M K €€ 2lIa8HOU
onmuueckou ocu. [locmpoenue uzobpasdcenuti mouxku u ompe3Ka npsamou
6 COOUPaIOWUX U pacceusarowjux ITUH3AaxX U UX CUCeMax.
Onmuueckue npubopsi. Pazpewarowas cnocobnocms. 11a3 kak onmuyeckast
cucmema.
[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.
BonnoBas ontuka. MHTepdepenius ceeta. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS
Ha0JTI0IeHUS] MAKCUMYMOB U MUHUMYMOB B UHTeP()EPEHIIMOHHOM KapTHHE OT
[TBYX KOT€PEHTHBIX HCTOYHUKOB. [IprMepsI Kilaccuueckux UHTep(HepeHIIMOHHBIX
CXEM.
Jludpakuus ceera. JudpakunonHas pemérka. Y caoBre HaOIOIeHUS TIaBHBIX
MaKCHMYMOB TIPH TTaJICHUU MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIHOHHYIO
pELIETKY.
[lonspusanus ceera

Texnuueckue ycmpoucmea u mexHoa02udecKue npoyeccyl: YKy, JIyIa,
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Mopenu MEKpPOCKOTIa, TEIEeCKOTIA.
HabGmonenue natepdepeHinm crera.
Habmonenue qudpakuun cBeta.
HabGmronenue qucnepcun certa.
[TomyuyeHne crieKTpa ¢ MOMOIIBIO IPU3MEI.

v ® N o U oa

10. HabGmronenue nonsipusaiuu cBera.
Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot
1. HM3mepeHue noka3aTesis MPEJIOMIICHUS CTEKJIA.
2. HccaenoBaHue CBONCTB M300pakeHUH B TMH3AX.
3. HaGmronenue nqucnepcun certa.

[TosnydyeHune cnekTpa ¢ HOMOIIbIO TU(PPAKLINOHHON PEIIETKY.

nepuckor, (oToanmnapar, MUKPOCKOII, MPOEKIIMOHHBIN anmapar, IpOCBETICHUE
OIITHKH, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS peréTKa.
Hemoncmpayuu

1. 3axkoHbI OTpa’Ke€HHUs CBETA.
HccnenoBanue npeaoMIIeHUs CBETA.
HabnroneHue nosiHOro BHyTPEeHHETr0 OTpaXkeHus. Mozenb cBeToBOA.

Rl

WccnenoBanue xo/1a CBETOBBIX ITYYKOB U€pe3 MIIOCKOMAPAIIIEIbHYIO
IUTACTUHY U MIPU3MY.

UccnenoBanue cBONUCTB M300pakeHU B JIMH3AX.

Mogenu MUKPOCKOIIA, TEIECKOIIA.

Habmonenue nntepdepeHiiuu ceera.

® NN

Habmtoienue 11BETOB TOHKHUX TUIEHOK.

9. HabGmronenue nudpakiuuu cBeTa.

10. U3yuenne qudpakiimOHHON PEIIETKH.

11. Habmronenue nudpakiimOHHOTO CIIEKTpa.

12. HabGnroieHue qucrepcuu CBeTa.

13. HabGuroieHue nonsipu3aliu CBeTa.

14. [IpumeHeHre noasIpoUuIOB JUIsl U3YUEHHS] MEXaHUYECKUX HaNpsKEHUN
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot, npakmukym
1. HM3mepeHue nmoka3aTels MPEeIOMIICHUS CTEKIIA.

N

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSIHHS OT BELIECTBA
(Ha mpuMepe KUJIKUX JINH3).

N3mepenue pOKyCHOTO pacCTOSIHUS PACCEUBAIOIIUX JIHH3.
[NoyueHue n300pakeHHs B CUCTEME U3 IUIOCKOTO 3epKaJla U JIMH3BL.
[Tonyuenune nzo0paxeHus B CUCTEME U3 ABYX JIMH3.
KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Habmonenne nudpakunu, nHTEpHEPEHIINT U MOISPU3ALUHN CBETA.

© NN kAW

N3ydenue monspusauu cBeTa, OTPAKEHHOTO OT MMOBEPXHOCTH
TUDIIEKTPHKA.

9. Wzyuenue unHTEpPEPEHIINH JIA3EPHOTO UIITYUEHUS HA IBYX MIEIAX.
10. HaGroneHre TUCTIEPCHHN.
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11. HaGmonenue u uccieqoBanne AUGpakiimOHHOTO CIIEKTpPa.
12. I3mepenue JIMHbBI CBETOBOW BOJIHBI.

13. Ilonyuenue CIIEKTpa U3Iy4eHUs  CBETOAMOJA IIpH

MTOMOIIH TU(DPAKITMOHHON PEIIETKY.

PA3/IEJI 6. OCHOBbBI CIIELIUAJIBHOU TEOPUU
OTHOCUTEJIbBHOCTH (4 1)

PA3JIEJI 6. OCHOBBI CITELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH
(5 9)

Tema 1. Ocnoswvt CTO (4 u)

Tema 1. Ocnoewvt CTO (5 u)

['paHunbl TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [locTyarsl
CIIELHMAIBHON TEOPUH OTHOCHUTEIIBHOCTU: MHBAPUAHTHOCTHh MOIYJISI CKOPOCTH
CBETA B BaKyyMe, IPUHLIUAII OTHOCUTEJIbHOCTH DWHILITEHHA
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEUIEHHE BPEMEHHU U COKpAILEHUE
IIJTMHBL.

ODHEprusi U UMIYJIbC PEISITUBUCTCKON YaCTHULBL.

CBs3b MaccChl C 3Hepmel71 " UMITYJIbCOM peHﬂTHBHCTCKOﬁ JacCTUIlbI. 3Hepr s
ITOKO

[ paHHIIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [1oCcTymaTel cienuaibHON

T€OpPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM nHTepBai. [IpeobpazoBanus Jlopenia.

Y cnoBre npuunHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE

BPEMEHHU U COKpAICHUE JITUHBI.

OJHEprus U UMILYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13p MacChl C SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKOM YaCTHUIIbI. DHEPrus

[TOKOS

Texnuueckue ycmpoucmea u mMexHONO2UYeCKUue npoyeccovl: CIIyTHUKOBBIG

[IPUEMHUKH, YCKOPUTENIN 3apsSKEHHBIX YACTHII.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, NPAKMUKYM
Omnpenenenne UMIynbca |

SHEPIHMM  PENATUBUCTCKUX dYacTULl  (TIO)

¢dororpadusiM TPEKOB 3apsKEHHBIX YACTULl B MATHUTHOM I10JI€).

PA3JIEJI 7. KBAHTOBAS ®U3UKA (15 u)

PA3/IEJ] 7. KBAHTOBASI ®U3UKA (25 1)

Tema 1. Inemenmot keanmosoit onmuxu (6 u)

Tema 1. Kopnyckyaapuo — éoanoeoui oyaausm (15 u )
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®dotonbl. Dopmyina [1nanka cBs3u s3HEpruu GOTOHA C €ro YacTOTON. DHeprus
1 IMITYJIBC ()OTOHA

OTtkpbiTHEe U HccnenoBanue Gorordpdexra. OnbiTel A. I'. CroneToBa. 3aKOHbI
dorosddekra. YpaBHenne DitHmTeiiHa a1 potordpdexra. «KpacHas
rpanuna» Gotorddexra. JJaBnenue ceera. Onwitel I1. H. Jlebenena.
XMMHUYECKOE ENCTBUE CBETA.

Texnuueckue ycmpoucmea u npakmuyeckoe npumenenue: (HOTOIIEMEHT,
dboTogaTuuk, conHeuHas 6aTapesi, CBETOIHO/I.
Hemoncmpayuu
@013 PeKT Ha YCTAaHOBKE ¢ IMHKOBOU IIIACTHHOM.
HccnenoBanue 3akoHOB BHENIHETO GoTodddekTa.
Cseroamon.
Conneunas 6arapes.

A

PaBHOBECHOE TEIJIOBOE M3JTyueHHE (M3/IydeHUe a0COMIOTHO YEPHOTO TeNa).
BaxoH cMenieHus Buna. ['unoreza M. Ilmanka o kBaHTax.

@DOTOHBI. DHEPrus U UMITYJIbC POTOHA.
dotordpdext. OnpiThl A. I'. CroneroBa. 3akoHbl hoTodrhdekra. YpaBHeHue
Diinmreiina s Gotorddekra. «KpacHas rpanumay porodrddexra.
JlaBneHue cBeTa (B YaCTHOCTH, JIaBJICHUE CBETA Ha aOCOIIOTHO MOTJIONIAIOILYIO
1 aOCOJIIOTHO OTpaskarolilyto oBepxHocTh). Omnbitel [1. H. Jlebenena.
Bonnoseie cBolicTBa yactull. Bonuel ne bpois. [[nuna BosHbl ae bponns
1 pa3zMepbl 00JIACTH JIOKAIHU3ALUH IBUKYIIIEHCS YaCTHIIBI.
KopIty cKyIsipHOBOJIHOBOH Jyanu3M. JIudpakuus >IeKTpOHOB Ha
KpuCTalIax.
Creuunduka usmepenuii B Mukpomupe. COOTHOIIEHUS HEONPEeAeIEHHOCTEN
[ 'citzenOepra

Texnuyeckue ycmpolicmea u MmexHOAOSUYECKUe Npoyeccyl: CHEKTPOMETD,
¢orosnemMenT, (OTONATUMK, TYHHENBbHBIM MHKpPOCKOI, COJHE4YHas Oarapes,
CBETOAMO/I.

Hemoncmpayuu

1. ®oTord ekt Ha ycTaHOBKE C ITMHKOBOU TIACTUHOM.

HccnenoBanue 3akoHOB BHeNIHero ¢porodddekra.

3. HccnenoBaHue 3aBUCHMOCTH COITPOTHUBIICHUS TTOJTYTIPOBOTHUKOB OT
OCBEIIEHHOCTH.

4. CBeromuon.

5. Conneunas Gartapes.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKym

1. HccnenoBanue ¢poTopesncropa.

2. Wzmepenue noctossHHOW  Ilnanka Ha OCHOBE
uccienoBanusi porodddexra.

3. HccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA Y€pe3 CBETOIUO] OT

HaIpSKEHUS.
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Tema 2. Cmpoenue amoma (4 u)

Tema 2. Duzuxa amoma (5 u)

Monens aroma Tomcona. OnbiTel Pesepdopa o paccessHuIO o-4acTuil.
[[manerapuas monens atoma. [loctynatel bopa.
M3inydenue u noriomieHrue (GOTOHOB MPHU MEPEX0Ie aTOMa ¢ OAHOTO YPOBHS
BHEpruu Ha apyroil. Buasl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTroma
BOOPOAA.
BonHoBsie cBoiicTBa yactull. Bonusl e bpoitns. KopnyckynsipHo-BoIHOBOM
Tyannsm.
CHoOHTaHHOE U BBIHYKJEHHOE U3TyUeHUE
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenue: CeKTpaabHbIN
aHaJn3 (COEKTPOCKOI), Ta3ep, KBAHTOBBII KOMITbIOTED.
emoncmpayuu
1. Mopuens omneita Pesepdopra.
2. OmnpenesieHUE JJIMHBI BOJIHBI JIa3epa.
3. HalGmronenue TMHEMUYATHIX CIIEKTPOB U3ITYUYCHUSI.
4. Jlazep.
Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot
1. HalOurroieHue JIMHEHYaToTo CIeKTpa.

OnBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aToma. [linanerapHas Mozenb atoma
Pesepdopna.
[Toctynatel bopa. U3nydyenue u noriomenrne (GOTOHOB MpHU MEPEX0/Ie aToMa
C OJIHOTO YPOBHsI SHEPI'MH Ha JIPYTOM.
Busl ciektpoB. CHeKTp YPOBHEHM SHEPTUM aToMa BOJOPO/IA.

CroHTaHHOE U BBIHYKJEHHOE U31yueHue ceera. Jlazep

Texnuueckue ycmpoticmea u mexHoa02u4ecKue npoyeccyl: CIeKTPaIbHBIN
aHaM3 (CIEKTPOCKOM), Ta3ep, KBAaHTOBBII KOMITBIOTED.
Hemoncmpayuu

1. Mogens onbiTa Pezepdopaa.
2. HabnioneHune TuHEHYaThIX CIEKTPOB.
3. YcTpolcTBO M JEHCTBUE CUETYMKA HOHU3UPYIOIIUX YACTHII.
4. OmnpezaeneHue JUIMHBI BOJHBI JIA3€PHOTO U3JTYUYEHUS.
Yuenuueckuii skcnepumenm, nabopamopusvie padbomot, npaKmMUKym
1. HaGmroneHue TMHEHYATOTO CIEKTpa.
2. HUccnenoBanue  cmekrtpa pa3pexEeHHOTO aTOMapHOTO
BOJIOPOJIa U U3MEpEHue NMOCTOSTHHOM Pundepra.

Tema 3. Duszuka amomnozo a0pa u rnemenmapuvlx wacmuy (5 u )

Tema 3. Duzuka amomnozo aopa u nemenmapuvlx wacmuy (5 u )

(DKCIIEpUMEHTHI, JJ0Ka3bIBAIOIINE CIOKHOCTh CTPOCHHUS Aapa. OTKpbITHE
paanoaktuBHOCTH. OMNBITE Pezepdopaa mo onpeneseHnio coctana
[panoakTUBHOTO u3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3TydeHHUs.

Hyxnonnas monens siipa [ eitsendepra—ILlBanenko. 3apsn sapa. MaccoBoe
qrcio siapa. M30Tomsl.

PagroakTUBHOCTH. Anb(a-pacnaa. DNeKTpOHHBIN 1 MO3UTPOHHBIN OeTa-pacnaf.
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BiiusiHre pauoakTUBHOCTU Ha KUBbIE Opranu3Mbl. OTKpBITHE IPOTOHA U
HeliTpoHa. Hyknonnas monens siipa [eiizenoepra—INlBanenko. 3apsi sapa.
MaccoBoe uncio siapa. M3oronsl. Anbda-pacnaj. IMeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacman. ["amma-u3nydenre. 3aKOH paIiOaKTUBHOTO
pacmazia. JHEpTus CBSA3U HYKJIOHOB B siipe. SaepHbie cuibl. Jledekt Maccel
spa. SlnepHsle peakuuu. JleseHre u CuHTe3 saep. S aepHbli peakTop.
TepmosiaepHblii cunTes. [IpobeMbl U NepCeKTUBBI AAEPHON SHEPreTHKU.
(DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPreTUKHU. DIIEMEHTapHbIE YaCTHUIIbL.
OTKpBITHE TTO3UTPOHA. METO bl HAOMIOICHUS ¥ PETHCTPAIIMH SJIEMEHTAPHBIX
yactull. OyHaamMeHTaIbHbIe B3auMoAecTBHs. EAMHCTBO du3nyeckoit
KApTUHBI MUpPA
Texnuueckue ycmpoucmea u npaKmuyeckoe HpuMeHeHue:
Kamepa Bunbcona, siiepHblil peakTop, aToMHast bomoOa.
Jemoncmpayuu
1. C4€TUYNK MOHU3UPYIOIIHNX YACTHLI.
Yuenuueckuit sxcnepumenm, nabopamopnsvie padomot
1. UccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM ¢doTorpadusim).

J03UMETP,

["amMa-n3myueHue. 3aKoH paJuoaKTUBHOIO pacnaja. PainoakTUBHbIE H30TOIIbI
B ripupoie. CBONCTBA MOHU3HUPYIOIIETO U3TyueHus. BiusHue paanoakTHBHOCTH
Ha >KMBbIE OpraHu3Mbl. EcrecTBeHHBIN (DOH u3nydenusd. Jlozumerpus. Jueprus
CBSI3U HYKJIOHOB B sizipe. SnepHsie cumbl. [ledekT maccsl sapa. SnepHsie
peakuuu. Jlenenue u cunres suaep. SAnepHsie peaktopsl. [Ipobiemsl
YIIPABIIIEMOT'O TEPMOSIIEPHOTO CUHTE3a. DKOJIOIMYECKHAE aCIIEKThl Pa3BUTHUSA

51 IEPHOM SHEPreTUKU. MeTO bl PETUCTPALIMN U UCCIIEA0BAHNSA YIEMEHTaPHbIX
yacTull. OyHJaMEHTaIbHbIE B3aUMOACHCTBYS. bapnoHbl, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtangapTHON Moaenu. KBapk-ritooHHas MOZEIb aJipOHOB.
dusuka 3a npeaenamu CtangapTHod Mojenu. TéMHas matepus U TEMHas
pHeprus. EquHCTBO pru3myueckol KapTHHBI MUpA.

Texnuueckue ycmpoicmea u mexHoao2u4ecKue npoyeccol: A03UMETp, KaMepa
BuibcoHa, sIEpHBIM  peakTop, TEPMOSACPHBIH peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAst TOMOrpagusl.

Yuenuueckuit saxcnepumenm, nabopamopnvie pabomot, npaKmuKym

1. HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hOTOTpadusiM).
D. HccnenoBanue painoakTUBHOTO (DOHA € HCIIOJIBb30BAaHUEM J103UMETpA.
3. N3yuenue noriomieHus: 6eTa-4yacTUll aTFOMUHHUEM.

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUWU 11 ACTPODOU3UKU (7 u)

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUWU 11 ACTPOOU3UKU (12 u)

Tema 1. Inemenmot acmpogpusuxu (7 4 )

Tema 1. Inemenmot acmpogusuxu (12 u )

Jrarbl pa3BUTHA acTpoHOMHH. [IpuKiIaqHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHomuu. Bun 3B&3mHoro Heba. Co3Be3aus, ApKUe 3BE3/bI, MIIAHETHI, UX
BuauMoc ABrmkeHue. Comneunas cucrema. Comnne. CollHeUHAs] aKTHBHOCTb.
Mcrounnk sHeprun ConHIA U 3BE3/. 3BE3/Ibl, UX OCHOBHBIEC XapaKTEPUCTUKHU.
/lnarpaMma «CIeKTpaibHbIN KJIACC — CBETUMOCTBY. 3BE3/IBI TI1aBHOM
[MOCJICIOBATEIIbHOCTH. 3aBHCUMOCTh «MAacCa — CBETUMOCTEY JIJIS 3BE3]T
[JIaBHOM MOCEN0BaTebHOCTH. BHyTpeHHee cTtpoenue 3B€311. COBpeMEHHbIE
[PECTABICHUS O TPOUCXOKICHUH U 3BOMIONMHK COJTHIA U 3BE3/. DTarbl
PKU3HU 3BE3]L.

Mineunbiii [1yTe — nama ["anmaktuka. [lonoxxenue u nerxenue CosiHia B

Jtarbl pa3BUTUd acTpoHoMHH. [IpuKiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMUH. [IpUMEHUMOCTE 3aKOHOB (PU3UKH 117151 OOBSICHEHHSI TIPUPOIBI
KOCMHYECKHX O0BEKTOB.

MeToapl aCTPOHOMUYECKHX HcciaeaoBannil. COBpEeMEHHBIC ONTHYCCKUE
TEJICCKOIIBI, PAJNOTEIIECKOITBI, BHEATMOC(EpHAS aCTPOHOMUSI.

Bun 3Bé3aH0r0 Heba. Co3Be3aus, spKue 3BE3/IbI, IIIAHETHI, X BUIUMOE
TIBIOKEHHE.

ConHeyHast CHCTEMA.

Comnnne. ConHeuHas akTUBHOCTB. McTounuk aHeprun ComnHIa u 3BE3/1. 3BE3bI,
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["aakTuke. Tunel ranaktuk. Paguoranaktuky u kBasapbl. YEpHbIE ObIPHI B
apax ranaktuk. Beenennas. Pacipenue Beenennoil. 3akon Xa06ua.

Macitabnas ctpykrypa Beenennoit. Meraranaktuka. Hepeménusie

Paz6eranue ramaktuk. Teopust bosibmoro B3peiBa. PenmukToBoe u3myueHue.

X OCHOBHBIC XapaKTEPUCTUKH. J[MarpamMma «CEKTpaJIbHbIN KJIacc —
CBETUMOCTB». 3BE3IbI TIIABHOM MOCIIEA0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]T INIABHOM IMOCIEA0BATEIbHOCTH. BHyTpEHHEE CTpOEHHE
3BE311. CoBpeMEHHBIE MPEICTABIICHUS O IPOUCXOXKIEHUHU 1 BoMoIuu CosHIa
131

MpoOIeMbl ACTPOHOMUH.
Yuenuueckue naonrooenusn
1. HaGnroneHust HEBOOPYKEHHBIM I1a30M C UCIIOJIb30BAHUEM
KOMITHIOTEPHBIX MIPHIIOKEHUHN JJI ONIPEACTICHUS TTOT0KEHUS
HeOEeCHBIX 00BEKTOB HAa KOHKPETHYIO AaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nojymapus u sipkue 3BE3/IbI.
2. Habmronenus B Teneckon Jlynsl, muanet, Mieunoro [lyTtu.

3BE3]1. DTaIlbl )KU3HU 3BE3L.
Moeunbiii [1yTe — Hamma ["anaktuka. [lonoxxenue u neuxenne ColiHIa B
[‘anaktuke. Tumnbl ranakTuk. PagroranakTuku v KkBazapbl. YEpHbBIE IbIPHI B
si7pax ranakThk. Beenennas. Pacmmpenne Beenennoii. 3akon Xa66ma.
Pasberanue ranaktuk. Teopust bonbioro B3pbiBa. PenukToBoe u3nydeHue.
MacitabHast cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnrle npobieMbl acTpOHOMUYN Yuenuueckue

HaO100enuA:

1. HaGmronenwus 3BE€3qHOTO HeOa HEBOOPYKEHHBIM T1a30M C
UCIOJIb30BAHUEM KOMIIBIOTEPHBIX MTPUIIOKEHUHN ISl ONIPEACIICHUS
MOJIO’KEHUST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBepHOro noyymapus 1 sipkue 3BE37bI.

2. Habmonenus B Teneckon JIyHbI, MIaHET, TYMAHHOCTEH U 3BE3THBIX
CKOILUICHHHM.

OU3NYECKUM ITPAKTUKYM (16 uacoB)

Cnocobbl usmepenusi uauyeckux 6elUtUH C UCNOIb308AHUEM AHALO208bIX U
Yugposvix UIMEpUMENbHLIX NPUOOPO8 U  KOMHBIOMEPHLIX  OAMUYUKOBBIX
cucmem. Abcontomuvlie U OMHOCUMENbHbIE NOSPEUHOCMU  UBMEPEeHUl
Qu3zuecKux senuduH.

Oyenka epanuy nocpeuHocmel.

Ilposedenue koceeHHbIX UZMEPEeHUll, UCCIe)08AHUL 3A8UCUMOCTIELL

QusuuecKkux 8enUyUH, NPOBEPKA NPEOONCEHHBIX cunomes (8b100p uz pabom,
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ONUCAHHBIX 8 MeMAMUYeCKUX pazoenax « Yuenuueckuti sxcnepumenm,
nabopamopHvle pabomvi, NPAKMUKYM).

OBOBIIAIOUIEE TOBTOPEHMUE (4 u)

OBOBIIAIOIIEE ITOBTOPEHMUE (15 u)

Ponb ¢u3uky 1 acTpOHOMUY B SKOHOMUYECKOH, TEXHOJIOTUIECKOH,
COLIMAJILHOW U 3TUYECKOM cepax NesTEIbHOCTH YeI0BeKa; pOJib U MECTO
(U3UKK ¥ aCTPOHOMHH B COBPEMEHHOW HAYyYHOH KapTHHE MUPA; POJIb
bu3ndeckoit Teopun B GOPMUPOBAHUH MPEJCTABICHUN 0 PU3NUECKON
KapTHHE MHUpPa, MECTO (PU3MUECKON KapTUHBI MUpPA B 00IEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTAaBICHUI 0 pUpoae

O6001IeHNEe U CUCTEMATH3AIIMS COJIEPKaHMS Pa3IesioB Kypca «MexaHukay,
«MonekynspHas pusnKa U TepMOIUHAMUKAY», « DIEKTPOIUHAMHUKAY,
«Konebanus u BoHb, «OCHOBBI CIIEIIUATBHON TEOPHUH OTHOCUTEIBHOCTI,
«KBanToBast pusuka», « IJ€MEHTbl aCTPOHOMUU U aCTPODUZUKNY.
Ponp ¢u3WkM ©W acTpOHOMHHM B OSKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COLIMAJIbHOW M ATHUYECKON cdepax AesTeIbHOCTH 4YeNOBEKa; pPojb M MECTO
(M3MKM M acTPOHOMHHM B COBPEMEHHOW HAy4YHON KAapTUHE MHUpPA; 3HAYCHHE
OTHCATEIIbHON, CHCTEMATU3UPYIONIEH, OOBSICHUTEIHHON U TPOTHOCTHYECKOM

¢byHkuui puznyeckoi Teopuu; poib (HU3NYECKOH Teopuu B (OPMHPOBAHUHU
MpeJCTaBIeHUH O (PU3UYECKON KapTHHE MHUpPA, MECTO (PU3MYECKOW KapTHHBI
MHUpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUHN O
npupoie

Peseps (3 u) Peseps (10 u)
TemaTuveckoe IVIAHMPOBAHUE Kypca
11 knacce
ba3zoewuit yposens (2 uaca) Yenyonennwuii yposens (5 uacoes)
Koxn-Bo DJ1eKTPOAMHAMHUKA(nponoskenne) 11/27
4acoB MarnuTtHoe noJie 6/14
1 B3anmoaeiicTBre MOCTOSIHHBIX MarHUTOB U MPOBOJHUKOB ¢ TOKOM. MarHuTHOE
rosie. BekTop MarHuTHOM MHAYKIUH. [[pUHIMI CylIepro3ULIMA MarHUTHBIX MTOJIEH.
JIuHUKM MarHUTHOM MHTYKIIUH.
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MarHuTHOE 110J1e IPOBOJAHUKA C TOKOM (IIPSIMOTO ITPOBOJIHUKA, KATYILIKU U
KpyroBoro BuTka). OneIT Opcrena. KaptuHa mMHUA MarHUTHOM MHTyKIUH OIS
[TOCTOSIHHBIX MarHUTOB.

Onpedenenue ycao8uii NPUMEHUMOCIU MOOeNU 0OHOPOOHO20
MacHUMHO20 NOL.

Onpedeﬂeyue Hanpaeienus um)ym;uu MACHUMHO20 NOJIA
I’lpOSOdHHKa C MOKOM

Macnumnoe none 6 geuecmse. @eppomacHemuxu, napa- u
OuamazHemuku

Cuna Amnepa, e€ HanpaBJIeHUE U MOTYJIb.

Cuna JlopeHua, e€ HanpaBJI€HUE U MOIYJIb.
J[Br>KEHUE 3apsHKEHHOM YaCTULBI B OJJHOPOITHOM
MarHuTHOM moJie. PabGota cumer JlopeHiia.

IIposedenue Kocsennvix usmepenuil cuivl Amnepa, nposedenue
uccnedosanusi  3asucumocmeti  medxncoy — QuUYECKUMU
BEIUHUHAMU U  ONbIMOE NO  NPOBEPKE  NPEONONCEHHOU
2Unome3sol NPU U3Y4eHUU 0etiCMEUsl ROCMOSHHO20 MAZHUMA HA
PAaMKy ¢ moKom

ObvscHeHue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
ycmpoucme

Ipumepur pewrenus 3a0ay no meme «Cuna Amnepay

TexHuueckue ycTpoiCTBa U TEXHOJIOTHUECKHE MPOLIECCHI: TPUMEHEHHE
[MOCTOSITHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, DJICKTPOABUTATEIb

SIx00uU, YCKOPHUTENHU 3JIEMEHTapHBIX YaCTHII.
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Jlaboparophas pabota Nel «HabmoaeHue 1eHCTBUS MAarHUTHOTO TIOJISI HA TOK)

Ipumepul pewenus 3aday no meme «Cuna Jlopenyay

Pewenue pacuémuulx 3a0a4 ¢ 186HO 3A0AHHOU U HESGHO
3a0annotl usuUUecKoll MOOENbIO ¢ UCNOIL308AHUEM OCHOBHBIX
3aK0H06 U Ghopmyn no meme «Mazcnumnoe noney.

[PeuieHue kauecmeenHblx 3a0ay, mpeoyiowux npumeHeHus
3ranull no meme «Macnummnoe nozey.

DJIeKTPOMATHUTHASA HHAYKIMsA 5/13

SIBneHue IeKTpOMarHuTHOM UHAYKIMH. [I0TOK BEKTOpa MarHUTHOM MHAYKIUH.
O/J1C nHaykumm.

3aKOH AeKTpoMarHuTHOW nHAykuuu dapanes.
Buxpesoe annexrpudeckoe nose. Toku Dyko.

O/{C unoykyuu 6 npo8oOHUKe, OBUNCYUIEMCS NOCTNYNAMENLHO

6 00HOPOOHOM MACHUMHOM NOJe.

[ Ipumepul pewienus 3a0a4 no meme «3aKoH
D1eKMPOMASHUMHOU UHOYKYUUY»

PeuieHue pacuémuulx 3a0ay ¢ s1I6HO 3a0AHHOU U HESABHO
3a0anHOl u3uYecKoll MOOeIbIO C UCNOIL30BAHUEM OCHOBHBIX
3aK0H06 U (hopMmyn no meme « INeKMPOMASHUMHASL UHOYKYUSLY.

[IpaBuno Jlenua. UuayktuBHOCT. Karymika
MHyKTUBHOCTH B LIETIHA ITOCTOSTHHOTO TOKa.

SABnenne camonHaykiuu. 3J{C caMOMHAYKLINN.
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|Peuieniie KauecmeeHHbIX 30@0% mpe6yi0u¢ux NPpUMEHEHUA
sHaHUI NO meme ((aﬂeKmpOMCZZHMWZHCZﬂ UH()yKI/IUﬂ)).

Aneopumm ucnonvzosanus npasuna Jlenya ons onpedenenus
Hanpaenenus Mmoka 6 KOHmype npu anaiusze 2papuieckux u
DKCHepUMEeHMAIbHbIX 3a0ay

Cbopxa mooenu d1eKmpoMacHUMHO20 2eHepamopa

SHCPFHSI MAarauMTHOI'O ITOJIA KaTyIIKU C TOKOM.
:‘)HGKTpOMaFHHTHOG I0JIC

JlaGopaTopHnas pabota No2
«M3y4eHue sIBJIICHUS SJICKTPOMArHUTHON MHTYKIITHI

ObwsicHeHUe 0CHOBHbIX npuHyuUnoe oelicmeus, mexHu4eckKux
yCl’I’lpOlZCWl@ U mexHojliocuvecKux npoyeccos, maKux Kaxk.
quyKuuonnaﬂ neys, cozzeﬂoud, sawuma om djaekmpuzayuu
meJjl npu OBUMICECHUU 8 MASHUMHOM Nojie 3eMmu.

Obobwarowe-nosmopumenvroe 3ausimue no meme
«DNeKmpoMacHUMHASL UHOYKYUSLY

3auem no meme ((9ﬂ€Kmp0MaZHumHa}Z uﬁdym;wz

Kouse6anus u BostHbI (60 1)
Mexannuyeckue kosedanus 5-/10

KonebarenvHas cucrema. CBOOOIHBIE KOJICOAHUS.

rapMOHI/I‘-IeCKI/Ie kosiebanus. Knnemarnueckoe u
JUHaAMHUYCCKOC OIMMCAHHC. 3HepFeTHq€CKO€
OIIMCaHHuC (3aKOH COXPAaHCHUA MEXaHHYECKOM
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SHEPIHUH).

Bbi1600 ounamuueckoeo onucanus CaApMOHUYECKUX Konebanuil

U3 UX IHEPpceMuUYECK020 U KUREMAMU4eCKoc0 ONUCaHusl.

Buvinyoswcoennvie xonebanus. Pesonanc. Pezonancuas kpusas.
Brusanue 3amyxanus Ha 6u0 pe3oHaHCHOU KPUsou.

Aemoxronebanusi.

Pewenue pacuémmnuix 3a0ay c 1610 3a0aHHOU U HEABHO
3A0aHHOU u3UUeCcKOU MOOENbIO ¢ UCHONb308AHUEM OCHOBHBIX
3aKO0HO08 U hopmyn no meme «Mexanuyeckue KoreOAHUY.

Awmiutyzaa u ¢asa konedanuil. CBs3b aMIUIUTYIbI KOJIEOAHUN HCXOIHON
BEJIMYMHBI C aMIUTUTYAaMHU KOJIeOaHUH €€ CKOPOCTU M YCKOPEHHUS.

Ilepuon u yacrota konebanuid. [leproa ManbIx cBOOOTHBIX KOIeOaHUN
MaTeMaTHuecKoro MasiTHUka. Ilepuos cBOOOHBIX KosleOaHUH TIPYKUHHOTO
MasiTHHKA.

Pewenue kauecmeennolx 3ac)at£, mpe6y10w;ux NPUMEHREHUA
3HanUl no meme «Mexanuueckue Koneoanusy.

ObvscHenue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
yecmpouicme, makux Kak: MempoHOM, 4achl, Kadenu,
MY3bIKAIbHbIE UHCIMPYMEHMbL, CeUucMocpaq.
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Jlabopamopnas paboma Ne3 « Onpedenenue yckopenus
Cc80000H020 NAOEHUs NPU NOMOWU MASMHUKA

DJIeKTPOMArHuTHbIE KoJe0anus 7/15

Koneb6atenbupiit KOHTYp. CBOOOHBIC SJIEKTPOMArHUTHBIC KOJICOAHUS B UACATHBHOM
KoJieOaTeIbHOM KOHTYPE.

®opmyna TomcoHa.

Ce53b amnaumyowt 3aps0a KOHOEHCamopa ¢ AMNAUMYOou

CUNIbI MOKA 8 KOJleOamenbHOM KOHmype

Pewenue pacuémmuvix 3a0au ¢ 1610 3a0aHHOU U HESIBHO
3A0aHHOU PU3UYECKOU MOOETbIO C UCNOIb308AHUEM OCHOBHBIX
3aKOHO8 U (hopMYI NO meme « DNeKMPOoMaASHUMHbIe
Konebanusy

Pewenue xauecmeennoix 3610611{, mpe6yi0u4ux NPpUMEHEHUA
3HAHULL N0 meme ((QﬂekmpomaeHumele KOJIeOaHUs»

3aKOH COXpaHEHUs YHEPTUH B UACATHHOM KOJeOaTeITbHOM KOHTYpE.

33TyxaIOHII/IC OJICKTPOMArHMTHBLIC KOJIeOaHusl. BI)IHY)KILGHHBIG OJICKTPOMArHMuTHLIC
koJjiebanus. [lepemeHHBIN TOK.

Cpa6H€HM€ MEXAHUHUECKUX U DTIEKMPOMACHUNTHBIX Konebanul

ObwvsicHenue 0CHOBHBIX NPUHYUNOE OeUCBUS MEXHUYECKUX
YCMpOoUcme, MaKux Kax.: 21eKmpuiecKuti 360H0K, 2eHepamop
nepemMeHH020 MoKd, TUHUU IJIeKmponepeoay

Onpeodenernue yciosuti NPUMEHUMOCMU MOOeIU UOeATbHO2O
KOIebamenbHo20 KOHmypa
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MOLLHOCTb NEPEMEHHOIO TOKa. AMININTYAHOE U AENCTBYIOLLEE 3HAYEHNE CUIIbI
TOKa U Hanps»XeHus Npu pasanyHon Gopme 3aBUCMMOCTU NEPEMEHHOrO TOKa OT
BpeMeHn. CuHyCcOM1aabHbIN IEPEMEHHBIN TOK.

WneanbHblil Tpanchopmarop. IIpon3BoacTBo, nepenava u noTpedicHue
JNEeKTpu4ecKor sHepruu. KynpTypa ucnonb3oBaHus 2J€KTPOIHEPTUH B
IIOBCEIHEBHOM JKM3HU. TEXHUYECKUE YCTPONCTBA U TEXHOJOTMYECKHUE MPOLIECCHI:
JNEKTPUYECKUI 3BOHOK, TEHEPATOP IIEPEMEHHOTO TOKA, JIMHUU 3JIEKTPOIIepenayd

Pezucmop, kondencamop u xamywxa uHOykmugHocmu 8 yenu
CUHYCOUOANbHO20 nepemeHno2o moka. Pesonanc moxos.

Pezonanc nanpsowcenuii.

Jemoncmpayusi akmueHo2o, eMKOCHMHO20 U UHOYKMUBHO2O0
conpomueneHuil

Peuenue kauecmeenuwvix 300611!, mpe6y;0u;ux NPUMEHEHUA

SHAHUU N0 meme « DNeKmpoMacHUMHble KONeOAHUS Y.

MexaHu4ecKkue H 3JIeKTPOMATHUTHBIE BOJIHBI 5/10

MexaHnueckue BOJIHBL, yCIIOBUS UX pacnpocTpaHeHus. [lonepeunsie u
IIPOJ0JIbHBIE BONIHBL. [lepros, ckopocTh pacipocTpaHEHUs! U JIMHA BOJIHBI.
CBoiicTBa MEXaHHMUYECKUX BOJIH: OTPAXKECHHUE, IPEIOMIICHNE, HHTEp(epeHIns
u audpakuus.

3Byk. Ckopocth 3Byka. I'pomkocTs 3Byka. Bricota Tona. TemOp 3Byka.
[ITymoBoO€ 3arpsi3HEHHE OKPYKAIOLIEH CPEIbI.
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H3yuenue pacnpocmpanenus 36yK06bix 601H 6 3AMKHYMOM
npocmpancmee.

Pewenue 3a0au

ObvscHenue 0CHOBHBIX NPUHYUNOE OeLiCNEUsl MEXHUYECKUX
YCMPOUCME U MEXHOI02UHEeCKUX NPOYECCO8, MAKUX KAK:
MY3bIKATbHbIE UHCIMPYMEHMbl, padap, paouonpuémMHux,
menesusop, anmenua, menegon, CBU-neuwv, yiompaseykosas
OUACHOCMUKA 8 MEeXHUKe U MeOUuyuHe.

9HeKTp0MaI‘HHTHH€ BOJIHBI. Y CJIOBHUS H3JIIYUCHUS DJICKTPOMArHUTHBIX BOJIH.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXKEHUE, IPEJIOMIICHHUE,
NoJIsipu3alus, UHTepdepeHus 1 Audpakius. B3auMHasi OpHUeHTalUs
BEKTOPOB B JIEKTPOMATHUTHON BOJIHE.

IIIxana >1eKTpOMarHUTHLIX BOJIH. [IpuMEHEHNe 371€KTPOMArHUTHBIX BOJIH
B TEXHHKE U ObITY. TexHuuecKkre yCcTpoiCTBa U IPAKTUIECKOEe
IIPUMEHEHNE: MY3bIKAJIBHBIE HHCTPYMEHTBI, pajap, paauoNpUEMHIK,
TEJIEBU30p, aHTeHHA, TenedoH, CBY-nieub, yibTpa3ByKoBas TMarHOCTUKA B
TEXHUKE U MeauLKHe [[pUHIUIBI PaIHOCBSA3U U TEIECBUACHUS.
Pagnomokanus.

Pewenue xauecmesennoix 361()6111, mpe6yi0u;ux NPUMEHEHUA
3Hanull no meme «Mexanuueckue u IJIEKMPOMACHUNMHbLE
BOJIHbl»

Pewenue xauecmeennwvix 3610611[, mpe6yi0u4ux npumereHus
3uanull no meme «Mexanuueckue u IJIEKMPOMACHUNMHbLE
BOJIHbl»

Yempoticmso u npunyun pabomwl npocmetiuie2o
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PaouonpuemMHuKa

Ontuka 10/25

[IpssMonuHEHOE pacpoCTpaHEHUE CBETA B OJHOPOAHOMU cpeae. JIyd cBera.
ToueyHblil HICTOYHUK CBETA.

OTpa)KCHI/Ie cBeTa. 3aKOHBI OTpaXXCHUA CBCTA. HOCTpOGHI/Ie I/I306pa)KCHI/II>'I
B IINIOCKOM 3€pKajic.

Habnrooenue onmuyeckux sgnenuil, nposedenue KOC8eHHbIX
UMepeHUll, UCcie008anUs 3a6UCUMOCell U3ULecKUX
BEUYUH U ONBIMOG NO NPOBEPKE NPEOIONCEHHOU SUNOMEe3bl
npu u3yyeHuu A8NeHULl NPeloMAEHUs. C8ema Ha epanuye
paszoena 08yx cpeo, NperoMIeHUs ceema 6 coouparoueil u
pacceusaroujeli TUH3AX, 60THOBbIX CEOUCME c8emd.

Ilocmpoenue u pacuém uzobpasxcenuil, co30a8aemvlx
NIOCKUM 3ePKAIOM

Cohepuueckue seprana

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTehb
PETOMJICHUS.

Hucniepcus cBeta. ClaoxkHBIN cocTaB 6eroro cera. LIger.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblil yroia noJIHOro BHYTPEHHETO
OTpaKEHUSI.

Jlabopamopnas paboma Ned «Hsmepenue — nokaszamens
NpenoMaAeHUsL CMEKIa»

OmmuocumenvHulll nokazamensb npeaomienus. [locmosncmeo
uacmomul ceema u cOOmHoulenue ONUH 80JIH NPU nepexooe
MOHOXPOMAMUYECKO20 C8ema Yepe3 2panuyy pazoena 08yx
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onmu4eckux cped.

Xo0 nyueti 6 npusme.

C06I/IpaIOIJ_[I/Ie " pacCCUBAIOIINC JIMH3bI. Tonkas nuH3a. q)OK}/CHOC pacCcTodHuC
Y ONTHUYECKas CHJIa TOHKOM JTHUH3EL.

(DOpMy'J'Ia TOHKOM JIMH3EI. yBeJ’II/I‘ICHI/Ie, JaBacMoO¢C JIMH30H

Jlabopamopnas paboma Ne5 «Onpedenenue onmuueckou
CUbL U POKYCHO20 pACCMOSIHUA COOUpalowelt TUH3bLY

3asucumocms pokycHo20 paccmosanus MOHKOU chepuyecKoti

JIUH3bL OM eé ceomempuu U OmMmHOCUmMeNbHOc0 noKkasamelis

npelomMaeHUA.

Xo0 nyua, npouteoure2o uH3y NOO NPOU3BOJILHBIM Y2TIOM K €€
enaguol onmuyeckot ocu. Ilocmpoenue uzoopasxicenul
MOYKU U OMPE3KA NPAMOU 8 COOUPAIOUUX U PACCEUBATOUSUX
JIUH3AX U UX CUCEMAX.

Onrtuueckue nmpubopskl. Pazpemaromias cnocoOHOCTh. ['1a3 Kak onTHYecKas
CUCTEMA.
[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONITHUKHU.

TexHuueckue ycTpoiucTBa U TEXHOIOTMYECKUX IIPOLIECCHI: OUKH, JIyIla, IIEPUCKOIL,
(doToanmnapat, MUKPOCKOII, IPOEKIIMOHHBIN anmapar, IpOCBETICHUE ONTHKH,
BOJIOKOHHAsI ONTHKA, AU(PpaKIIMOHHAs PEIIETKA .

Hpoceemﬂeﬁue onmuKku

Ilocmpoenue u pacuém uzobpasicenutl, co30a8aemvlx

NAOCKUM 3€PKANOM, MOHKOU JIUH3OMU.
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Pewenue kauecmeennoix 30@0% mpe6yi0u¢ux NPpUMEHEHUA
3Hanul no meme «Onmuxay

BonnoBas ontuka. MHTepdepenius cBeta. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
HaOJI0/IEHUST MAKCUMYMOB U MUHUMYMOB B UHTep(EPEHIIMOHHOM KapTUHE OT ABYX
KOTePEHTHBIX HCTOYHUKOB. [IprMephl KiTacCHIecKnX HHTEP()EPEHITMOHHBIX CXEM.

Hudpaxuus csera. JudpakunonHas pemérka. Y ciaoBre HaOII0IeHUS TTIaBHBIX
MaKCHUMYMOB IIpH MaIeHUH MOHOXPOMAaTHYECKOro CBeTa Ha AU(PPaKIIOHHYIO
pem€rky. [lonspuzanus ceera

Jlabopamopnas paboma Ne6 «Hzmeperue O1uHbl c8emosot
BOJIHBLY

ObvscHenue ocobeHHocmell NPOMeKanHus ONMUYecKUx
A61eHUll. unmeppepenyuu, ougdpaxkyuu, OUCnepcuu, NOJIHO20
BHYMPEHHE20 OMPANCEHUSL.

Pewenue pacuémmnuix 3a0ay c 1610 3a0aHHOU U HEABHO
3A0AHHOU PuU3UUECKOU MOOENbIO ¢ UCHONb308AHUEM OCHOBHBIX

3aKoH08 u ghopmyn no meme « Onmuxa»

OcHOBBI cTIENMAJIBHON TEOPUH OTHOCUTEJILHOCTH 4/5

FpaHI/IHBI MMPUMCHUMOCTHU KJIaCCHYECKON MEXaHUKH. HOCTYJ'IaTLI CHeHHaHBHOﬁ
TEOPHU OTHOCUTCIIBHOCTH.

OTHOCHUTENIBHOCTh OHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHU U COKpAICHUE
JUINHEL.

IIpocmpancmeenno-epementoil unmepagain. Ilpeoopazosanus
Jlopenya. Ycnosue npuuunnocmu.
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IIpakmukym
IIpaxmukym
DHeprus U UMIYJIbC PEISITUBUCTCKON YacTULbl. CBSI3b MacChl ¢ SHEPrUen
Y UMIYJIECOM PEJISTUBUCTCKOMN YaCTHUIIbl. DHEPTHUs MOKOS
TexHn4yeckue ycTponcTBa U TEXHOJOTUYECKHE MPOLIECCHI: CITyTHUKOBBIE
NPUEMHHUKH, YCKOPUTENIN 3apSKEHHBIX YACTHIL
[IpakTukym
[IpakTHKyM
UlaGoparopHas pabota

KBanToBas ¢pusuka 15/25
KopnyckynsipHo- BoJiHOBOM Ayanu3m 6/15

PaBHOBecHOE TemIoBOE M3MydeHHE (M3ITyYeHHE a0COMIOTHO YEPHOTO TeIa).
I'mnore3a M. [lmanka o KBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (DOTOHA.

3axon cmewenus Buna.

Obvsichenue 0CHOBHBIX NPUHYUNOS OellCEUs MEXHUYECKUX
VCmMpOoUcmea, maKux Kak: cnekmpomemp, ¢pomosnemenm,
Gpomooamuux, myHHeIbHbIU MUKPOCKON, CONTHEeYHAsl bamapes,
€c6emoouoo.

Pewenue pacuémnuix 3a0au c 1610 3a0aHHOU U HEABHO
3A0AHHOU uU3UUECKOU MOOEIbIO C UCHONb308AHUEM OCHOBHBIX
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34dKOHO6 U qupMyJZ no meme «Keanmoevie s61enusy.

®dororpdext. Onwitel A. I'. CroneroBa. 3akonsl hoTodrPdekTa.

VYpasuenue DitHmreitHa s hotoddpdekra. «KpacHas rpanuia» Gorodddekra.

Onpeodenenue ycnosuii NPUMEHUMOCMU KBAHMOBOU MOOelU
ceema.

AHnanu3z K6aHMOBLIX NPOYECCOB C UCNONb308AHUEM YPABHEHUS
Dunwmetina ons hpomosppexma, npunyuna coomHoueHutl
Heonpedenénnocmu I etizendepea.

Pewenue xauecmesennwix 361061’-1, mpe6y;0u;ux NPpUMEHEHUA
3uanull no meme «Keanumoevie s6nenusy.

JlaBienue cBeTa (B YaCTHOCTH, JJABJICHUE CBETa Ha a0COIOTHO MOTJIONIAIONTYIO
1 abCONIIOTHO OTpaXkarolyto nosepxHocts). OnbiThl I1. H. JleGenena.

TexHuueckue yCTpoHCTBa M TEXHOJIOTHUECKHE MPOLIECCHI: CIIEKTPOMETD,
¢dboTorIeMeHT, POTONATUHNK, TYHHEIBHBIN MUKPOCKOTI, COJTHEUHas OaTapes,
CBETOIHO/I

Bonnosvie ceoticmea uacmuy. Bonnwt de bpotina. /[nuna
gonHbl Oe bpoulisa u pazmepuvl obracmu noKaIu3ayuu
osudcywetics yacmuysl. Kopnyckynisapno-60a1o8ou 0yanusm.

Hugpparyus snekmponoe Ha Kpucmaniax.
Cneyughuxa uzmepenuti ¢ muxkpomupe. Coomuouienus
Heonpeodenénnocmeli I elizenbepea
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Pewenue kauecmeennoix 30@0% mpe6yi0u¢ux NPpUMEHEHUA
3uanull no meme «Keanmosuvle si61enusny.

duzuka atoma 4/5

OMBITHI IO MCCIIEIOBAHUIO CTPOEHUs aToma. [limanetapHas MojieNib aToMa
Pesepdopna.

[Toctynatsl bopa. M3ny4yenue u nornomeHue GOTOHOB MU MEpexojie aToMa
C OIHOTO YPOBHSI SHEPTHH Ha JIPyToil.

AHanuz KeaHmoavix NPoyeccos Ha OCHO8e NEPEo2o U
eémopoco nocmynamos bopa

Ilpaxmukym
IIpakmuxym
Bupsl cniektpoB. CrieKTp YpOBHEH 3HEPTHM aTOMa BOJOPOIa.
CnoHTaHHOE U BBIHYKJIEHHOE U3JyUY€HUE CBETA.
TexHuyeckue yCTporcTBa U TEXHOJIOTUUECKHE MPOIIECCHI: CIIEKTPATbHBIA aHAIN3
(cexkTpockom), Ja3ep, KBAaHTOBBIA KOMITHIOTED
[IpakTukym
[IpakTukym

JlaGopaTopHas pabora

®Du3uKka aTOMHOTIO S/APa U 3JIeMEHTAPHBIX YacTul 5/5

Hyxnonnas moxaens snpa ['elizenoepra—Banenko. 3apsn sapa. MaccoBoe YUCIIo
snapa. M3oTomnsr.
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PamnoaktuBHOCTE. Anb(da-pacmaj. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmal.
'amma-uznydenue.

Ilpakmukym

Ipaxmukym

Pewenue 3a0au

DHeprus CBs3M HYKJIOHOB B sizipe. SnepHbie cuibl. Jledekt maccsl sapa. SnepHbie
peakuuu. /lenenve u cuHTE3 SIEp

Snepubie peaktopsl. [IpodiaeMbl ynpaBisieMoro TepMOsIEPHOTO CHHTE3A.
DKOJIOrM4€eCKHEe aCleKThl pa3BUTHUS JEPHON SHEPTETUKH.

IIpakmuxym

Ipaxmukym

Pewenue 3a0au

Mertoapl perucTpaiy U UCCISIOBAHMS DJIEMEHTAPHBIX YaCTHII.
@dyHnamMeHTaIbHbIe B3aUMO/IeicTBYsI. bapruoHbI, ME30HBI U IENTOHBI.

[IpencraBnenue o CranaaptHoit moaenu. KBapk-TritooHHas MOJIENb aJpOHOB.

®usuka 3a npenenamu CtannapTHol mojenu. TEMHast MaTepust U TEMHAs SHEPIHsL.

EnunctBO Qusnyeckoil kKapTUHBI MUpa.

Texunaeckue }’CTpOfICTBa 1 TCXHOJIOTHMYCCKHUEC ITPOLCCChI: JO3UMETP, KaMEpa
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Bunnbcona, siiepHbIi peakTop, TEPMOSIIEPHBIN PeakTop, aTOMHass 6oM0a,
MarHUTHO-PE30HAHCHAsI TOMOrpadust

Ipakmukym

IIpaxkmukym

Pewenue 3aoau

JJ1eMeHTBI ACTPOHOMMMU M aCTP

opuzukm 7/12

MeTtoab! aCTpOHOMHUYECKUX HcciefoBaHUNA. COBpeMEHHBIE ONTHYECKHE TEIECKOTIbI,
paaroTEeNeCcKONbl, BHeaTMOC(hepHast acCTpOHOMUSL.

Bun 38é3nH0r0 HeOa. Co3Be3nus, sipKue 3BE3/1bl, TUTAHETHI, UX BUANMOE JIBUKCHHE.

Omanwet pazeumusi acmponomuu. Ilpuxiaonoe u
MUPOBO33peHUeCcKoe 3HaueHue acmporomuu. llpumenumocms
3aKOH08 Pu3UKU OISl 00BACHEHUS NPUPOOLL KOCMUYECKUX
00beKmos.

Ocnoguvie cosse3ous CegepHozo nonyuiapus u apKue 36e30bl

Ponv acmpornomuu 6 cospemennoti kapmune mupa, 6
NPAKMUYECKoU 0esmelbHOCMU YeloseKa U OalbHeliulem
HAYYHO-MeXHU4eCKOM pPa3eumui.

CosHeuHast cucTeMa.

Connue. ConHeuHast akTUBHOCTb. Mlcrounuk sHepruu CofHUA U 3BE3.
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3BE3BI, IX OCHOBHBIE XapaKTePUCTUKH. J{marpaMmma «CHeKTpaIbHBIN KIacC — CBETUMOCTBY.
3BE3BI TTIABHON TIOCIIEIOBATEILHOCTH. 3aBHCUMOCTD «Macca — CBETUMOCTBY IS 3BE3]T
TJIABHOM ITOCIIEI0OBATENIFHOCTH. BHYTpeHHEee cTpoeHue 3BE3 .

I Ipakmukym

Ipaxmukym

Obobwenue u cucmemamu3ayus COOEPAHCAHUs pazoenos Kypca
«Mexanuxkay,

CoBpeMeHHBIE TIPEJICTABIICHHSI O TIPOUCXOXICHUH ¥ ABoMtonny CoHIIA U 3BE3/1. DTarbl
PKU3HU 3BE3I.

Mneunsrii [1yTe — Hama ["anaktuka. [Tonoxxenue n npmwkenne Conama B [anaktuke. Tumsl
rajakTUK. PaguoranakTuku ¥ KBa3apbl. UEpHBIE IBIPHI B s/Ipax TaIaKTHK.

Obobwenue u cucmemamu3ayusi COOEPAHCAHUs paz0enos Kypca

«Mexanuxkay,

Obobwenue u cucmemamu3ayus COOEPAHCAHUs pazoenos Kypca
«Mexanuray,

Obobwenue u cucmemamu3ayus COOEPHCAHUs pazoenos Kypca
«Monexynapuas usuxka u mepmoouHamuray,

Bcenennas. Pacimupenne Beenennoit. 3akon Xa60:m1a. Pazoeranne ramaktuk. Teopwust
BoubIioro B3peiBa. PeMKTOBOE M3ITydeHHE.
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MacmrabHas cTpykTypa Beenennoi. MeTarajgakTuka.

Hepeménnpie mpooiieMbl aCTPOHOMUU

Obobwenue u cucmemamusayusi COOEPHCaAHUs pazoenos

Kypca «Monexynsapnas guzuxa u mepmoOuHaAMUKay,

Ob606weHue u cucmemamuzayusi COOEPIHCAHUS PA30e08
Kypca «MonekynapHuas gpuzuxka u mepmoOUHAMUKA,

IIpumenenue ocnosononazarouux acmpoHOMU4eCcKUx
NOHAMUU, 3AKOHO8 U Meopull 015 AHANU3A U OOBACHEHUS.
@uzuueckux npoyeccos, NPOUCX0OAWUX 8 36€30aX, 6 36E30HbIX
cucmemax, 8 MexceaiaKmuyecKkoll cpeoe, 08UNCEHUS
HebecHblXx mell, 380oyul 36630 u Becenennotl

O06001TIeHNEe B cHUCTEMAaTU3aIMsI COACPKaHUs pas3zeiia Kypca « MexaHmKay

O06001enue n cucTeMaTH3aUus CoOAEpKaHus pasaena Kypca « MonekynspHas Qu3nka
¥ TEPMOIMHAMUKAY

Obobwenue u cucmemamusayusi COOEPHCaAHUsi pazoenos
Kypca « 1exmpoouHamuray

Ob606weHnue u cucmemamuzayusi COOEPHCAHUS Pa30e08
Kypca « 1eKmpoouHamuray

Obobwenue u cucmemamusayusi COOEPHCaAHUsl pazoenos
Kypca « IneKmpoouHamura

Pezeps
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Pezeps
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