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IHHOACHUTEJBHAA 3AIIMCKA

MonenpHasi CHHXPOHU3MPOBaHHAs paboyas mporpamMma 0a3oBOTO W YrIIyONEHHOTO M3YYCHHs MpeaMeTa
«Dusuka» B 10-11 xmacce pa3zpaborana Ha ocHOBe Paboumx mporpaMm cpeaHero oOmero oopazoBaHUs IO
¢usuke (0a30BBIM ypOBEHb, YINIYOIEHHBIM YpOBEHb), OJO0OpPEHHBIX pemieHueM (deaepatbHOro y4eOHo-
METOAMYECKOr0 00bETUHEHHUS 110 001eMy oOpa3oBanuio oT 29.02.2022r., mpotokoi 7/22.

JlaHHast IporpamMMa CIy)KHUT OCHOBAHHEM ISl YUUTENs M0 pa3paboTkKe pabodeil mporpammbl 1Mo (U3HKE B
KJIaccax, TJIe pealiu3yloTcs MYIbTHIPOPIIIbHEIN yaeOHbId MIad. B pa3aene «TemaTudeckoe MiIaHUPOBAHUE)
y4eOHOTO Kypca CopepikaHue 0OydeHHs] CHHXPOHU3UPOBAHO JIJIsl OCBOCHUS OOYYaIOIIMMHUCS TpeIMeTa KaK Ha
0a30BOM, TaK M YIriayOJIECHHOM ypOBHE.

JlaHHas TporpamMma oOmpeneNseT 00s3aTebHOe MPEIMETHOE COJIEp)KaHHE, YCTaHaBIMBACT IPUMEPHOE
pacrmpenenenue y4eOHBIX 4acoB IO TEMAaTHYECKUM pasjielaM Kypca U PEeKOMEHAYeMYIO MOCIe0BaTeIbHOCTb
U3y4YCHUS TEM U PA3JIENIOB y4eOHOT0 MpeaMeTa ¢ YUETOM MEXKITPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3CH, JIOTHKH
y4eOHOTO Tpolecca, BO3PACTHBIX 0coOeHHOocTel oOydatommmxcs. [IporpamMmma naér mpeacTaBieHHE O IEIsX,
codepoicanuu, odweli cTpaTeruu OOy4YeHHMs, BOCIIMUTAHUS U PA3BUTHUS OOY4AIOUIMXCA CPEICTBAMU y4eOHOTO
npenmeta «DPu3uka» Ha YriyOJEHHOM ypOBHE U 0a30BOM ypPOBHE.

H3yuenue xypca usuxu yenyonéHHO20 YPOBHA NO360J8€m pedaru308amv 3a0ayi NpopeccUoHaIbHOU
OpueHmayuy, HAnpagieHo HA CO30aHue YCI08ULL Ol NPOAGIEHUS CEOUX UHMELIEKMYAIbHbIX U MEOPUEeCKUX
CNOCOOHOCMEL KAXNCObIM YHAWUMCS, KOMOpble He0OX00UMbl 071 NPOOOIIICEHUSL 00PA308AHUSL 8 BbICUUUX YYEOHBIX
3a6€0eHUsAX N0 PA3TUYHBIM PUIUKO-MEXHULECKUM U UHHCEHEPHBIM CReYUATbHOCMAM.

B mporpamMme omnpeaensioTcs IUIAHUPYEMbIE Pe3yJIbTaThl OCBOCHHS Kypca (DU3MKH Ha YPOBHE CpPEIHETrO
o01rero oOpa3oBaHus: JTUYHOCTHBIE, METANIPEIMETHbBIC, TpeAMETHbIe (Ha yriayOinéHHOM B 0a30BOM YPOBHE).
Hay4yHO-MeTo10JIOTH4ecKOi OCHOBOHM JijIsi  pa3paboTKM TpeOOBaHMI K JIMYHOCTHBIM, METAINPEIMETHBIM
U TIPEIMETHBIM pe3yibTaTaM OOYyYaIONIUXCs, OCBOMBIIHMX IPOTPAMMYy CPEIHEro OO0IIero oO0pa3oBaHHs Ha
yrayOIEHHOM yPOBHE, SBIISETCS CUCTEMHO-IEATEeIbHOCTHBIN MOAXO/I.

IIporpamma BKJIIOYAET:
naaHupyemvle pe3yibmansl OCBOEHHUsSI Kypca (QU3UKM Ha YrayOnéHHOM M 0a30BOM ypOBHE, B TOM YHCIIE

npeomemHuule pe3yibmamal 10 TofaM o0 yueHus;
cooepoicanue yuebHo2o npeomema « Duzuxay no 200am ooyuerus;
npumepHoe memamuyeckoe NiaHUpo8aHue ¢ yKa3aHHEM KOJMYECTBAa YacOB HA H3YYEHHE KaXKIOW TEMBI

U NPUMEPHOU XapaKmepucmuKou y4ebHol 0essimelbHOCMU YYauuxcs, peaau3yeMon pu U3Yy4eHUH ITHX TEM.

[IporpaMMa uMeeT NpPUMEpHBIM XapakTep M MOXET OBbITh HCIONb30BaHA YUYUTENAMHU QUIUKH IS
COCTaBJIEHUS CBOMX PabOUYMX MPOTPAMM.

Pabouas nmporpamma He CKOBBIBAE€T TBOPUECKYIO MHUIIMATUBY yUUTeNEH U MPEeI0CTaBIseT BOSMOKHOCTHU ISt
peanu3aly Pa3IUYHbIX METOJUYECKUX IMOJIXOJO0B K IPENojaBaHUI0 (U3UKU Ha YriayOsn€HHOM M 0a30BOM
YpOBHE TIpH YCJIOBHHM COXPaHEHMsI 00s3aTeIbHOM 4YacTH cojepkaHus Kypca. KommuecTtBo dacoB
B TEMAaTUYECKOM IIJITAHUPOBAHUHM HA U3yU€HHE KaXJIOW TEeMbl SIBJISIETCS OPUEHTHPOBOYHBIM M MOXET OBITh
M3MEHEHO KaK B CTOPOHY YMEHBIIEHHUS, TaK U YBEJIMYEHHUS B 3aBUCHMOCTU OT pEAlU3yeMbIX METOJUYECKHX
MOJIXOJI0B U YPOBHS IOJTOTOBJIEHHOCTH Y4aIUXCSL.

KypcuBoM B TekcTe mporpammbl BblieieHbl dieMeHThl Llenn u 3agaun, [IpeaMeTHBIX pe3ynbTaToB U
Copneprxanust yueOHOT0O MaTepualia, KOTOpbIE MPeICTaBICHbI JAJIs U3Y4YeHUs Ha yriyOJIEHHOM ypOBHE

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJMETA «®U3UKA»

®du3uka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPUPOJIBI, BHICTYHash B KauecTBE Y4eOHOro mpeameTa
B IIIKOJIC, BHOCUT CYIIIECTBCHHBIM BKJIaJ B CHCTEMY 3HaHMU 00 okpyxkawmem wMupe. LkompHBIA Kypc
GU3UKN — CUCTEMOOOPA3YIOMUI /ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJIBKY (PH3MUECKUE
3aKOHBI JIEXKAT B OCHOBE TPOIIECCOB W SIBICHHUH, M3ydaeMbIX XUMHUEH, Omosiorueit, ¢puzndeckoi reorpadueit
U acTpoHOoMuel. Mcnonp3oBaHWE M aKTUBHOE TPUMEHEHHE (U3MUECKUX 3HAHUM ONPENeIuIo XapakTep
u OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN B chepe IHEPreTHKH, TPAHCIOPTa, OCBOEHUSI KOCMOCA,



MOJIy4EHHUSI HOBBIX MaTEpHUAIOB C 33JJaHHBIMHU CBOMCTBaMHU U Ap. V3yueHune (u3MKM BHOCHUT OCHOBHOHM BKJIaJ
B (OPMHPOBaHUE ECTECTBEHHO-HAYYHOH KAPTHHBI MHUpa Yy4Yamuxcs, B (GOPMHUPOBAHUE YMEHHH TPUMEHSTH
HAYYHBIM METOJ MO3HAHUS MPU BBHIIOJHEHUH UMHU YI€OHBIX UCCIICIOBAHHIM.

B ocHOBY kypca ¢(u3uWKHM cpeaHeW IIKOJIBI TIOJOXKEH psia HAeH, KOTOpbIe MOXHO paccMaTpuBaTh Kak
NPUHIHIIBI €70 TOCTPOCHHUS.

Hoesa yenocmnocmu. B COOTBETCTBHM C HEW KypC SIBISICTCS JIOTHUECKH 3aBEPUICHHBIM, OH COJEPKHT
MaTepHal U3 BcexX pas3zieioB (GU3MKH, BKIIIOYAET KaK BOMPOCHI KIIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoesa zenepanuzayuu. B cooTBEeTCTBUM C HeW marepuai Kypca (GU3HKH OOBEIWHEH BOKPYT (DU3HUECKUX
Teopuil. Bexymum B Kypce siBisieTcs (HOpMHUpPOBaHHME NPEACTABICHUNH O CTPYKTYPHBIX YPOBHSIX MaTepuH,
BEIIIECTBE U TOJIE.

Hoea zymanumapuszayuu. EE peanmsanus IPeAnoaracT MCHOJb30BAaHUE TI'yMAaHMTAPHOIO IIOTEHLHAJA
(GU3NYeCKOl HAyKH, OCMBICICHHE CBS3M  pa3BUTUS  (U3MKKA  C pa3BUTHEM  OOIIECTBA, A TAKXKe
C MHUPOBO33PEHYECKUMH, HPAaBCTBEHHBIMH U SKOJIOTHUECKUMH MPOOIEMaMH.

Hoesn npuxknaonou nanpaenennocmu. Kypc Gusuku yriayOJEHHOTO YPOBHSI IPEHAIOJIaracT 3HAKOMCTBO
C IIMPOKHM KPYrOM TEXHHYECKMX M TEXHOJOTHUYECKUX MPHIIOKEHHUIH U3YYCHHBIX TEOPHid U 3aKOHOB. [Tpu 3TOM
paccMaTpUBAIOTCS Ha YPOBHE OOIIUX MPEICTABICHUI U COBPEMEHHBIE TEXHHUECKHE YCTPOHUCTBA U TEXHOJIOTHH.

Hoesa 3Konozuszayuu peanusyercss TOCPEICTBOM BBEICHHS JJIEMEHTOB COJCPKAHUsS, TOCBAIIEHHBIX
HKOJIOTHYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PAa3BUTHEM TEXHUKU U TEXHOJIOTHH, a TAKKe
00CyX1eHUs TPOOIIEM PATMOHAIBHOTO PUPOAOIIOIH30BAHMUS U IKOJIOTUIECKON O€30MacHOCTH.

OcBoeHme cojiepKaHusl MPOrpaMMbl JOJDKHO ObITh MOCTPOSHO HA MPUHLUIAX CUCTEMHO-IEATEIbHOCTHOTO
noaxona. Jns Qu3Mku peanu3anysi 3THX MPUHIUIOB OazWpyeTcs Ha HMCIOJIB30BAHUU CAMOCTOSATEIBHOTO
IKCIEPUMEHTA KaK IMOCTOSHHO JICHCTBYIOIEro (hakTopa ydeOHOro rporecca. s yenyoiéHHoeo ypoeHs — 2mo
cucmema CamoCmosimenbHO20 YUEHUUECK020 IKCHEePUMEHMA, BKI0Harwec0 @OpPOHMAalbHble ViYeHUudecKue
ONbIMbL NPU U3YYEHUU HOB8020 Mamepuaid, labopamophvle pabomwvl u pabomuvl npaxmukyma. Ilpu smom
B03MOJICHbL 08a cnocoba pearusayuu Guzuyeckoeo npakmuxyma. B nepsom ciyyae npaxmukym npogooumcs
au6o 6 kouye 10 u 11 knaccos, 1ubo nocie nep8ozo u 6mMopo2o NOIY200Ull 8 KAHCOOM U3 IMUX KAAcco8. Bmopoti
Cnocod — smo unmezpayusi pabom NPaKmuKyma 6 cucmemy iabopamopHulx pabom, Komopwvie npo8oosmcs
6 npoyecce usyuenusi pazoera (memvt). Ilpu >mom  noo pabomamu NPAKMUKYMA NOHUMAEMCS
camocmosmenbHoe UCCe)08aHue, KOmopoe nposooumcs no pyKo8ooCma)y C8EPHYmMo2o, 0000uénHo2o euoa bes
NOUWA2060U UHCPYKYUU.

B nmporpamMme cuctemMa y4eHHYECKOIro 3KCIIEpUMEHTa, JJAOOPATOPHBIX pabOT M MPaKTUKyMa MpeacTaBiIeHa
€IMHBIM TepeuyHeM. BbiOop TeMaTHKU [Uis 3TUX BHUJOB YYEHHYECKHX NMPAKTHUECKUX PadOT OCYIIECTBISETCS
y4aCTHHKaMH 00pa30BaTeIbHOTO TMpoIlecca WCXOAs W3 OCOOCHHOCTEH TOYypPOYHOTO TUIAHHPOBAHUS
U ocHameHus kabunera ¢usuku. Ilpum sToM oOecrieumBaeTcs OBIAJeHHE OOYYAIOIIMMUCS YMEHHUSIMHU
IPOBOJUTH TPSIMBIE U KOCBEHHBIE W3MEPEHHS, WCCIIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIUYHH
U TIOCTaHOBKY OIIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTE3.

Bosbiioe BHMMaHUE yneiseTcsl pelIeHUI0 pacu€THBIX M KaueCTBEHHbIX 3aaad. IIpu sTom 11 pacu€THBIX
3aJa4 TPUOPUTETOM SBISIIOTCA 3a7auydl C SIBHO 3aJaHHOW U HeA6HO 3a0anHol (HU3NYECKOH MOJENbIO,
MO3BOJISIONINE TIPUMEHATh W3yYCHHBIE 3aKOHBI W 3aKOHOMEPHOCTH Kak W3 OJHOTO pasjieia Kypca, Tak
U MHTErpUpys MPUMEHEHUE 3HAHUN U3 Pa3HbIX pa3/ienoB. J[JIs KaueCTBEHHBIX 3aJau MPUOPUTETOM SBISIOTCS
3aJaHusl Ha OOBsiCHEeHHe / MpelcKa3aHue MpPOTeKaHHus (PU3NYECKUX SBICHUN M MPOIECCOB B OKPYKAIOIICH
KHU3HH, TpeOyroIre BIOOpa GU3NUECKOI MOJIeNH ISl CUTYAIlMH TPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmMu ®PI'OC COO k MaTepualbHO-TEXHHYECKOMY OO0ECIEeYEeHUI0 y4eOHOTro
nporecca Kypc Gpusuku yriryoa€HHOro u 0a3oBOro ypoBHS B CpEAHEN IIKOJIE JIOJKEH M3y4aThCsl B YCJIOBHSX
npeAMeTHOro Kadunera. B kabunere Qpu3uku JOKHO OBITH HEOOX0AUMOE JTabOpaTOPHOE 00OPYIOBAHUE IS
BBITTOJIHEHHS YKa3aHHBIX B MPOrpaMMe YYEHHYECKHX OITBITOB, JTAOOpaTOpPHBIX paboT M paboT MpakTHKyMa,
a TaKkXKe JIEMOHCTPAI[MOHHOE 000PYI0BaHHE.

JleMOHCTpallMOHHOE  000pynoBaHHE (OPMHUPYETCS B COOTBETCTBMM C MPUHIUIOM MHHUMAJIBHON
JOCTAaTOYHOCTH M 00ECIeYMBAET TMOCTAHOBKY INEPEUUCICHHBIX B MPOrpaMMe KIIIOYEBBIX NEMOHCTpAIMi JUis
UCCIICIOBAaHMUS M3y4aeMbIX SIBIEHHMM M IPOLECCOB, AMIMUPHUYECKUX M (PYHAAMEHTAIbHBIX 3aKOHOB, HX
TEXHUYECKUX MPUMECHEHUI.

JlaboparopHoe oGopyaoBaHue I YICHUYECKUX MPAKTHYECKUX padoT (HOpMHUPYETCS B BHUJIE TEMATHUECKUX
KOMILIEKTOB M oOecrieunBaeTcs B pacuéTe OJHOIO KOMIUIEKTa Ha JByX oOyuarommxcs. Tematuueckue



KOMIUIEKTBI JIaOOpPaTOPHOTO OOOPYAOBAaHMS JOJKHBI OBITH IMOCTPOEHBI HAa KOMILJIEKCHOM HCIHOJIb30BAaHUU
AHAJOTOBBIX M IM(POBBIX MPHUOOPOB, & TAKXKE KOMIBIOTEPHBIX M3MEPUTEIBHBIX CHCTEM B BHUJAE IHU(POBBIX
1abopaTopuil.

HEJIN U3YYEHUA YYEBHOI'O ITIPEJJIMETA «®U3UKA»

OCHOBHBIMU ILIEJISIMH U3yUeHHsI (PU3UKH B 00IIIeM 00pa30BaHUU SIBIISTIOTCS:

e (opmMupoBaHUE UHTEPECA U CTPEMIICHUS O0YJAIOIINXCSl K HAYYHOMY U3YYEHHUIO TPUPOIBI, PA3BUTHE UX
WHTEJUIEKTYaIbHBIX U TBOPYECKHUX CITOCOOHOCTEH;

® pa3BUTHE TMPEJCTABICHUN O HAYYHOM METOJIe TO3HAHUS W (OPMHUPOBAHHUE HCCIIECIOBATEIBLCKOTO
OTHOIICHHUS K OKPYKAIOITUM SIBJICHUSIM;

e (dopMupoBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3ysbTaTa HM3y4eHHsS OCHOB CTPOCHHUS MaTepUu
1 pyHIaMEHTAILHBIX 3aKOHOB (PH3HUKH;

e (opmMupoBaHUE YMEHHUI OOBSCHATH SIBJICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHHWA W HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMupoBaHue MpeACTaBICHUI O PO (PU3UKHU JJIST Pa3BUTHS JPYTUX CCTECTBCHHBIX HAYK, TCXHUKHU
M TEXHOJIOTHIA;
passumue npeocmasienuii 0 803MONCHbIX chepax Oyoywell npogdheccuoHaIbHOU OesmeibHOCMU,
CBA3BAHHBIX C PUBUKOLL, NOO2OMOBKA K OdlbHelluemy 00YYeHUI0 8 SMOM HANPAGIEeHUU.

e JlocTIKeHHE STHX IIeNiel o0ecneunBaeTcs peleHneM CIESAYIONNX 3a/1a4 B MPOIEcce U3ydeHHs Kypca
(Gu3MKK Ha YPOBHE CPEAHETO 00IIEro 00pa30BaHUS:

® [IPHOOpPETCHHUE CUCTEMbI 3HAHUH 00 OOImMHUX (U3HYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHsX,
BKJIFOYAsi MEXaHUKY, MOJICKYJSIPHYIO (HU3UKY, JJICKTPOAMHAMHUKY, KBAHTOBYIO (U3UKY H DIIEMEHTHI
acTpo(hu3uKH;

e (dopMupoBaHHEe YMEHHI TMPUMEHSTH TEOPETHUCCKUE 3HAHUS ISl OOBSCHCHUS (DU3MUYECKUX SIBICHHM
B IIPUPOJIC U TSl IPUHSATHUS IPAKTUUECKUX PEIICHUH B MOBCEAHEBHON KHU3HU;

® OCBOGHHE CIIOCOOOB pEIICHHs Pa3IMYHBIX 33734 C SIBHO 3aJaHHON (U3UYECKON MOJEbIo, 3a1ad,
MO/Ipa3yMeBAIOIINX CaMOCTOSTENbHOE CO3aHne (PU3NUECKONW MOJENH, aeKBAaTHOW YCIOBUAM 3aJauH,
B TOM YHCJIE 33/1a4 HHKCHEPHOTO XapaKTepa;

e MOHMMaHUE PU3NYECKUX OCHOB U MPHUHIIUIOB IEHCTBUS TEXHUYECKUX YCTPOMCTB M TEXHOJOTUYECKHX
MIPOLIECCOB, UX BIMSIHUSI HA OKPYKAIOIIYIO CPENy;

® OBJIAZICHWE METOJaMHU CaMOCTOSTEIBHOTO IJIAHUPOBAHUS M MPOBEICHHUS (PU3MUECKUX HKCIEPUMEHTOB,
aHaJM3a U UHTEPIPETauy HHHOPMAIHH, OTIPEeIICHIS JOCTOBEPHOCTH MOJTYYSHHOTO Pe3yIbTaTa;
CO3JIaHHME YCIIOBHH JUIS Pa3BUTH YMEHHH NMPOEKTHO-UCCIIEIOBATEIBCKON, TBOPUECKON NEATETHHOCTH,
pazeumue unmepeca K cghepam npopeccuoHaIbHOl 0esimeIbHOCMU, C8A3AHHOU C (YUSUKOU.

MECTO YYEBHOI'O IPE/IMETA «®PU3UKA» B YYEBHOM IIJIAHE

B cooterctBun ¢ ®I'OC COO yrnyOnéHHbIN ypoBeHb U3yYeHHs yueOHoro npeamera «Pu3nka» Ha ypoBHE
cpeaHero o0uiero oopa3oBaHus BIOMpaeTcss 00ydaromUMUCs, TUIAHUPYIOIUMU IPOAOKeHHE 00pa3oBaHus 110
CHEUUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPO(UIISL.

Y4eOHBIM TUTaHOM TIPETYCMOTpeHO u3ydeHune Gu3uku B 00béMe 340 1 3a 1Ba roga oOydeHHs: S5 4 B HEJEI0
B 10 u 11 kiaccax, Ha 6a3oBoM ypoBHe B 00béMe 136 u 3a n1Ba roma oOydenust mo 24 B Hememo B 10
u 11 knmaccax. B remarndeckom rutanuposanun 1uist 10 i 11 kimaccoB mpemoaratoTest pe3epB BpeMEeHH!, KOTOPBIA
YUUTENb MOKET UCTOJIb30BATh 10 CBOEMY YCMOTPEHHUIO, U IIOBTOPUTEIBHO-00001IaI0IINE YPOKH.

INTAHUPYEMBIE PE3YJIbTATDBI
OCBOEHMSA YYEBHOI'O IPEIMETA «®U3UKA»
HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHMUSA




OcBoenne yuebHoro mnpenmera «®Pu3uka» Ha ypOBHE CpefHero oOrmiero oOpa3oBaHUs (YrIyONEHHBIA U
0a30BBIi  YpOBEHb) JOJDKHO OOECIEYMBATh JOCTHD)KEHHE CIEIYIOIIUX JUYHOCTHBIX, METalpeaIMEeTHBIX
¥ IIPEIMETHBIX 00Pa30BaTEIBHBIX PE3YIbTATOB.

JIMYHOCTHDIE PE3YJIBTATDBI

I'pasicoanckoe 6ocnumanue:
e c(hOPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMKA OOYYAIOMIETOCs KaKk AaKTUBHOTO M OTBETCTBEHHOT'O
YjieHa POCCUHCKOTO OOIIECTBa;
® [IPUHATUE TPATUIIMOHHBIX O0OIEYEIIOBEUYECKUX T'YMAHUCTHUECKUX U IEMOKPATUUECKUX [ICHHOCTEHH;
® TOTOBHOCTb BECTH COBMECTHYIO JESITEIHHOCTh B MHTEpECAaX TPa)KAAHCKOTO OOIIecTBa, Y4acTBOBATbH
B CAMOYIPABJIEHUU B HIKOJIE U JIETCKO-FOHOIIECKUX OPraHu3allnsiX;
e yMEHHE B3aMMOJICHCTBOBATh C CONHMAIBHBIMA WHCTUTYTAMH B COOTBETCTBHHM C UX (DYHKIUSIMU
Y Ha3HAUYCHUEM;
® TOTOBHOCTH K TyMaHUTapHOMN U BOJIOHTEPCKOM JIEATEIHHOCTH.
Hampuomuueckae eocnumanue:
¢ cpOopMHUPOBAHHOCTH POCCHICKOM IPakIaHCKON UICHTUYHOCTHU, TaTPUOTU3MA;
® [[EHHOCTHOE OTHOIIEHHUE K TOCYapCTBEHHBIM CUMBOJIaM; IOCTHKEHUSAM Poccrn B pu3MKe U TEXHUKE.
ﬂyxoeno-upascmsenuoe eocnumanue:
¢ c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBE/ICHUS;
e CcrocoOHOCTh OIICHWBATh CHUTYAIMIO ¥ IPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B JACSITEILHOCTH YUEHOTO;
®  OCO3HAHHWE JIMYHOTO BKJIA/IA B IOCTPOEHNE YCTOMYMBOIO OYAYILETO.
Acmemuueckoe 6ocnumanue:
® OCTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYAsl SCTETHUKY HAYYHOT'O TBOPUYECTBA, MIPUCYILETO (hHU3HUECKON
HaykKe.
Tpyoosoe éocnumanue:
® MHTEpEC K pa3IMuHbIM cepaM MpodeccnoHaTbHON NesTENbHOCTH, B TOM YHCIIE CBA3aHHBIM € (DU3UKOM
M TEXHUKOW, YMEHHE COBEpIIaThb OCO3HAHHBIM BHIOOp Oyayiied mnpodeccud W pean30BBIBATh
COOCTBEHHBIE )KHU3HEHHbBIE TUIAHBI;
® TOTOBHOCTb M CHOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00sacTU (PU3UKU HA MPOTSHKEHUU
BCEM KU3HMU.

IKonozuueckoe eocnumanue:

e cpopMHUPOBAHHOCTH FKOJIOTHUECKOHN KYIbTYphI, OCO3HAHHE II00ATBHOTO XapaKTepa IKOJIOTHUECKUX
npobiem;

e [UIAHHUPOBAHUE MW OCYIIECTBICHHUE [ICWCTBUIA B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUA 1INl
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

®  pACIIUpPEHUE OMBITA JEATEIbHOCTH KOJIOIMUYECKON HAMPAaBIEHHOCTH HA OCHOBE UMEIOIIUXCS 3HAHUU 10
¢busuke.

l[emmcmu HAY4YHO020 NO3HAHUA:

e CcQOpPMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO  pa3BUTHUSA
¢bu3znueckoil HayKu;

® OCO3HaHHE IEHHOCTH HAy4YHOM JesTeIbHOCTH, TOTOBHOCTh B THIpolecce H3y4eHHS (PHU3UKU
OCYUIIECTBJISITH POEKTHYIO U UCCIIEI0BATEIbCKYIO I€ATEIbHOCTh MHIUBUIYaJIbHO U B TPYIIIIE.

B npouecce nocTHKEHNSI TUYHOCTHBIX PE3YJIbTaTOB OCBOEHUSI IIPOrPaMMBbl CPEIHEro 0011ero o0pa3zoBaHUs
no ¢usuke y OOyYaloUUXCS COBEPILIEHCTBYETCS OMOYUOHANbHBIN — UHmMeENIeKm, Tpelnoaararnmi
c(hOopMUPOBAHHOCTD:

CAMOCO3HAHUs, BKIIIOYAIOIIEr0 CIIOCOOHOCTh TOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHME, BHICTh
HaIpaBJICHUs Pa3BUTHS COOCTBEHHON dMOITMOHAIBHOMN c(ephl, ObITh YBEPEHHBIM B ceO€;
camope2ynuposanusi, BKIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/ICHHE, CIIOCOOHOCTh alalTUPOBATHCA K SMOIMOHAIBHBIM HM3MEHEHHUSIM U MPOSBIATH TMOKOCTD,
OBITH OTKPHITHIM HOBOMY;,



BHYMpEHHeU Momueayuy, BKIIOYAIOIIEH CTPEMIIEHNE K JOCTH)KEHUIO LIENH U YCIEXY, ONTUMU3M,
WHUIMATUBHOCTh, YMEHUE JIeHCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEH;

sMnamuu, BKIFOYAIOMIEH CIIOCOOHOCTh MOHUMATh AYMOIMOHAIBHOE COCTOSIHUE APYTUX, YIUTHIBATh €T0
IIPH OCYLIECTBICHUU OOIICHHUSI, CIIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COYUANILHBIX HABLIKOG, BKIIIOYAIOIINX COCOOHOCTh BBICTPAUBATh OTHOIIEHHS C APYTMMH JIIOJIbMHU,
3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peliaTh KOHMIUKTHL.

METAINIPEAMETHBIE PE3YJIbTATbBI

YHuBepcaibHble IO3HABATEJIbHbBIE 1eHCTBUSA

Ba3oBble Jlornueckue aeiicTBHA:

CaMOCTOSITENTLHO (hOPMYIUPOBATH M aKTyaTU3UPOBATH IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEACIIATH UEIU AEATEIbHOCTH, 3a1aBaTh IapaMETPbl U KPUTEPUH UX JTOCTUKEHHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U TPOTUBOPEYMS B pACCMATPUBAEMBIX SBJICHUSX;

pazpabaTeiBaTh IUTAH pEHIEHUS MpoOJIeMbl C ydyé€TOM aHaiu3a HMEIOLUXCS MaTepHaabHBIX
Y HEMaTEpHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YyIbTATOB LEJISIM, OLICHUBATh PUCKU
IMOCIICACTBUI IeSITSIbHOCTH,

KOOPJAMHHUPOBATH U BHITIOJIHATH PabOTy B YCIOBUAX PEATbHOTO, BUPTYAJbHOTO M KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

pPa3BUBATh KPEATHUBHOE MBIIIJICHUE TIPH PEIIICHUH KU3HCHHBIX MPOOJIEM.

ba3oBble HcciaeqoBaTeIbLCKIE AeHCTBHSA:

BJIJIETh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH TIOHATHIMA U METOIaMU (PU3UYECKON HAYKH;

BJIQJIETh HAaBBIKAMH Y4eOHO-HCCIEOBATEIbCKOH M TPOEKTHOW IESTEIbHOCTH B 007acTH (HU3UKH;
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY ITOMCKY METOJIOB pEIIeHHUs 3a7ad (PU3UIECKOro
coJiep KaHusl, IPUMEHEHHUIO Pa3IMYHbIX METOI0B MO3HAHUS;

BJIQJIETh BUAAMU JIEATEIHFHOCTH IO TOJYYEHUIO HOBOTO 3HAHMUS, €r0 MHTEPIPETAINH, TPEOOPa30BAHUIO
Y TIPUMEHEHUIO B PA3JINYHBIX YYEOHBIX CHTYallUsAX, B TOM YHUCIIE TIPU CO3AAHWU YUEOHBIX IMPOEKTOB
B o0sacTH (pU3MKHY;

BBISIBIIIT  TIPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTyaJHM3UpOBaTh 3aJady, BBIJBUTATh THUIOTE3y €&
peleH s, HaXOAWTh apTYMEHTHI JJIS JIOKA3aTeNIbCTBA CBOMX YTBEPXKICHHMH, 3aJaBaTh IapameTphl
U KPUTEPUHU PELICHHUS;

aHAJM3UPOBATh TOJYYCHHBIE B XOJI€ PEIICHHs 3aJaud pe3yJabTaTbl, KPUTHYECKH OIICHWBATh WX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTH U (POPMYJIHPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BATEIBHOMN JEATEIHLHOCTH, B TOM YHUCIIE MPH
U3Y4YEeHUU (DU3HKHY;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPHOOPETEHHBIN OIBIT;

YMETh NEPEHOCUTD 3HAHUS MO (PU3HKE B MPAKTHUECKYIO 00JIaCTh JKU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTeH;

BBIIBUTaTh HOBBIE WJEH, MpeniaraTb OpPUTHMHAJIbHBIE TOJXOJbl U PEIIEHUS; CTaBUTb IPOOJIEMBI
U 33/1a4M, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Padora ¢ nngopmanmeii:

BIIa/IETh HaBBIKaMU MONy4eHUs: HH(GOpMaluu (U3HMIECKOTO COJCPIKAHUS U3 UCTOUHUKOB PA3HBIX THIIOB,
CaMOCTOSITENTLHO OCYIIECTBISATh TMOWCK, aHAU3, CUCTEMATH3aIUI0 U WHTEPIpETAIio HWHGOpMaIUU
Pa3IMYHBIX BUJOB M (POPM MPEICTABICHUS;

OILICHUBAThH JOCTOBEPHOCTH HH(OPMAIINH;

UCIONIb30BaTh CpeACTBAa HH(DOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX ¥ OpPraHW3alMOHHBIX 3a7ad C COONIOJICHHEeM TpeOOoBaHUMN
SPrOHOMHKH, TEXHHKH O€30MACHOCTH, TUTHEHBI, PECYPCOCOEPEKEHHS, TIPABOBBIX M ATHUYECKUX HOPM,
HOpM UH(POPMAITMOHHOHN 0€30MaCHOCTH;

CO3lIaBaTh TEKCTHl (DU3MUYECKOTO COJACPIKaHUS B pazIMuYHBIX (opMarax ¢ y4E€TOM Ha3HAYCHHS
WHGOPMAIINY U TIETICBOW ayIUTOPHH, BBIOHPAsi ONTUMAIBHYIO (DOpPMY TPEACTABICHUS H BU3YaTH3aIlHH.



YHnBepca.m,HLle KOMMYHHKATUBHBIC JelcTBUA

OO0menmue:

®  OCYILECTBJIAThH OOIIEHUE HA YpPOKaX (PU3UKU U BO BHEYPOUHOU AEATEIbHOCTH;

® pacro3HaBaTh PEANOCHUIKH KOH(DIMKTHBIX CUTyallui U CMATYaTh KOH(DIUKTHI;

e pa3BEPHYTO M JIOTMYHO HU3JIaraTh CBOIO TOUKY 3PEHMS C UCIIOIb30BAaHUEM SI3bIKOBBIX CPEJCTB.

CoBMmecTHAasi 1eSITEIbHOCTD:

® [IOHMMATh U UCHOJIB30BATH MPEUMYILECTBA KOMAHTHON U HHIUBUAYaJIbHON paboThI;

e BHIOMpATh TEMATUKY M METOJbI COBMECTHBIX JEHCTBHIA C y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJI0T'O 4ICHA KOJUIEKTUBA;

e [IpUHUMAaTh LEJIM COBMECTHOHN IEATEIBHOCTH, OPIaHHU30BBIBATh MU KOOPAMHUPOBATH ACUCTBHS IO €€
JOCTH)KCHMIO: COCTaBJIATH IUIaH JEHCTBHUM, pPACHPENENATh pOJM C Y4ETOM MHEHHM Y4YaCTHHKOB,
00CyX1aTh pe3yJbTaThl COBMECTHOU paboTHI;

® OILICHUBAaTh Ka4eCTBO CBOETO BKJIaa U K2KI0r0o Y4aCTHHKA
KOMaH/IbI B OOIINI pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

e [peJlaraTb HOBBIE IIPOEKTHI, OLICHUBATH MJEU C IO3ULIUU HOBU3HBI, OPUTMHAJIBHOCTH, ITPAKTUYECKON
3HAYUMOCTH;

® OCYUIECTBJIATh IIO3UTHMBHOE CTPATErM4YE€CKOE IIOBEJACHUE B pPa3JIMYHBIX CHTyalUsX, IPOSBILITH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

YHHBepcaﬂmee PEryjasiTUBHLIC JeHCcTBUA

Camoopranuzanmusi:

® CaMOCTOATEIbHO OCYILECTBISATH MO3HABATEIbHYIO ACSITENBHOCTh B 00JIACTH (DU3UKU M aCTPOHOMUH,
BBISIBJISTH MPOOJIEMBI, CTABUTh U (DOPMYIHPOBATh COOCTBEHHBIE 33/1a4U;

® CaMOCTOATEIbHO COCTABJIATH IUIAH PELUEHUS PACUETHBIX M KAYECTBEHHBIX 3ajay, IUIAH BBITOJIHEHUS

MpPaKTU4YECKOH  paboThl € y4€TOM  HMMEIOIIUXCS  PECypcoB,  COOCTBEHHBIX  BO3MOXKHOCTEU
U TIPEIIOYTEHUN;

JlaBaTh OLICHKY HOBBIM CUTYalUsM;

paciupsaTh paMKU yueOHOTr0 IpeIMeTa Ha OCHOBE JINYHBIX MPEANOUYTEHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce€0sl OTBETCTBEHHOCTH 32 PEIICHHUE;
OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MTPOSIBIICHUIO ITUPOKOM 3pyauliuu B 001acTu (PU3HKHU, TOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb!

e J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OIIEHHUBATh COOTBETCTBUE
PE3yJIbTAaTOB LIEISAM;

e BJIAJETh HAaBbIKAMM II03HABATENbHOW peQIEKCHMH KaK OCO3HAHMSA COBEpIIAEMBIX JeHCTBUI
U MBICIHUTEIbHBIX MPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHMI{; UCIONb30BaTh NPUEMBI pedIieKCuu s
OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEIICHUS;

® yYMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIBTATOB JIEATEIBHOCTH.
IIpunsTue cedst u Apyrux:

® [IpUHUMAThH ceOs, MOHNUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

® [IPUHUMAaTh MOTHBBI M apTYMEHTHI IPYTUX IIPU aHAJIN3€E PE3YJIbTATOB I€ATEIbHOCTH;

e [pPU3HABATh CBOE MPABO U MPABO IPYIHX HA OIIHMOKH.

INPEJIMETHBIE PE3YJIbTATBI
10 kaace

B npornecce n3ydenus kypca Gu3uku yriayosnéHHoro U 6a3oBoro ypoBHs B 10 Ki1acce y4eHUK HAYIUTCS:
[ToHuMaTh (1eMOHCTPUPOBATEL) POJb (PU3UKU B SIKOHOMUYECKOH, TEXHOJIOTUYECKOH, SKOJIOTHYECKOH,
COLIMAJIEHOW M 3TUYECKOH cepax AEATEIbHOCTH YeJOBEKa; POJIb U MECTO (PM3UKH B COBPEMEHHOM



H&Y‘-IHOﬁ KapTUHC MHpPA, 3HAYEHUe OnucameﬂbHoﬁ, cucmeMamwupyiou;eﬁ, 00BACHUMENbHOU



U NPOCHOCMUYECKOU YHKYUL hu3uiecKol meopuu — MexaHuKu, MOJIEKYAAPHOU QUIUKU U MEePMOOU-HAMUKU,
Ppoab uzuyeckoli meopuu 6 GopmMuposanuy npeocmagieHull 0 Guuieckol Kapmure Mupa, pa3indaTh
(Y4UTHEBATH) YCIOBUS MPUMEHUMOCTU MOJIENeH (PU3UUECKUX Tell U MPOLECCOB (SBICHMI): MHEpLIUAIbHAS
cucreMa oTcuéra, abCcoIOTHO TBEPIOE TEN0, MaTepHaIbHas TOUKa, PABHOYCKOPEHHOE IBMKEHUE, CBOOOIHOE
najieHue, abCoJIIOTHO yrpyras f1edopmalys, aDCOIIOTHO yIIPYyroe U adCo-JIIOTHO HEYNPYroe CTOJKHOBEHMS,
MOJIENIN Ta3a, )KUAKOCTU U TBEPAOro (KpUCTAUIMYECKOro) Tena,

UJCANIBHBIN ra3, TOYEUHBIN 3aps]], OAHOPOIHOE DJIEKTPUIECKOE T10JIE;

pa3nuyaTh yciuoBHs (MpaHMLbl, 00J1aCTH) IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOLIMI Xa-

pakrep GyHIaMEHTAIbHBIX 3aKOHOB U OIPAHUYEHHOCTh UCIOJIb30BAHUS YaCTHBIX 3aKOHOB,;

aHAJIM3UPOBATH U OOBSICHATH MEXAHUYECKHUE ITPOLIECCHI U SIBJIEHMSI, CII0JIb3YSl OCHOBHBIE ITOJIOKEHUS U
3aKOHbl MEXaHMKHM (OTHOCHTEIBHOCTb MEXAHMUYECKOTO JABMKEHMS, (POPMYJbl KHHEMATUKH pPaBHO-
YCKOPEHHOTO JIBUXKEHUS, npeobpazosanus I anunes ons ckopocmu u nepemeujerus, 3akoubl HproToHa,
npunyun omuocumenvrocmu I anunes, 3aK0H BCEMUPHOTO TATOTEHHUs, 3aKOHBI COXPAaHEHHs UMITYJIbCa
Y MEXaHUYECKOU SHEPTHH, C853b pabombl CUIbL C USMEHEHUEeM MeXAHUYEeCKOU IHep2Ul, YCI08Usl PAG-
Hogecusi meépoo2o mena); PU 3TOM HCIOJIb30BaTh MAaTEMAaTUYECKOE BBIPA)KEHUE 3aKOHOB, VKA3bl-
8amv YC106Us NPUMEHUMOCIU PUIUYECKUX 3AKOHO8. npeobpa3zosanull I anunes, 6mopo2o u mpemve2o
3akon06 Hviomona, 3akoH06 cOXpaneHus UMnyIbCa U MexaHuyeckou 3Hepeuu, 3aKOHA BCeMUPHO20
msa2omeHus;

AQHAJIN3UPOBATh U OOBACHATH TEIUIOBBIE MPOLIECCHI U SBJIEHUS, UCIOJb3Ysl OCHOBHBIE Moj0xkeHuss MKT
U 3aKOHBI MOJIEKYJISpHON (PU3MKHU U TEPMOJIMHAMMKH (CBSI3b JAaBJICHHS MACANBHOTO I'a3a cO CpeaHe
KMHETUYECKOW DHEPrUel TEIIOBOrO ABMKEHMS M KOHLIEHTPALIMEH €r0 MOJIEKYII, CBSA3b TEM- Ilepary-
PBI BEILLIECTBA CO CpeIHEN KWHETUUECKOM SHEPrueil TEroBOro ABMKEHUS €ro YacTUll, CBA3b JaBiie- HUS
WJICAJIBHOrO Ta3a ¢ KOHLIEHTpAIMel MOJIEKYJ U €ro TEMIIEparypol, ypaBHeHue MenaeneeBa— Kia-
neiipoHa, nepBblif 3aKOH TEPMOJIMHAMMKH, 3aKOH COXPaHEHHsI 3HEPTUH B TEIJIOBBIX IIpolieccax); Npu
9TOM HCIOJIB30BaTh MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, VKA3bIBAMb YCI08UA NPUMEHUMOCHU
ypasuenus Menoeneesa—Knanetipona;

AQHAIN3UPOBATh U OOBSACHATH (ONHUCHIBATEL) JIEKTPUUECKUE SIBJICHMSI, UCIIOIb3YSl OCHOBHBIE MOJOXKE-
HUS U 3aKOHBI SJICKTPOIMHAMUKY (3aKOH COXPaHEHUS 3JIEKTPUUIECKOro 3apsa, 3akoH Kynona, nomen-
YUATTLHOCb 9NEKMPOCAMUYECK020 NOJA, NPUHYUN CYNEPROZUYUU ITIEKMPUYECKUX NOell, NPU JMOM
YKa3wvl8as yciosus npumernumocmu 3akona Kynona,; a Takxke NPakKTUYECKH BaXKHbIE COOTHOLIEHUS: 3a-
KoHbl OMa 171 y4acTKa LUEeNH U JUIsl 3aMKHYTOW 2JIEKTPUYECKOH Lenu, 3akoH [xoyns—Ilenna, npa-
suna Kupxeoga, 3axonsr @apades 015 s1ekmponusa);

onucel8amv usudeckue npoyeccol U A61eHUs, UCHONb3YSA 6ENUUHbL: nepemeujerHue, CKOpoCcmoy, YCKOo-
peHue, UMNYIbC mena u CUCmemsl mei, CUld, MOMEHM CUbl, OagieHue, NOMeHYUAIbHAs SHEP2Usl, KU~
HemuyecKkas IHepeusl, Mexanudeckas SHepaus, padoma cCuibl, YeHmpoCcmpeMumenbHoe YCKopeHue,
cuna madxcecmu, Cuia ynpy2oCcmu, Cuia mpeHus, MOWHOCMb, IHepeUus 63auMo0elicmsus meia ¢ 3em-
NETL 801U3U €€ NOBEPXHOCIU, IHEP2UsL YRPY2OlUl 0ePOPMAYUU NPYICUHBL, KOIUYECE0 MENnI0mbl, abCo-
JIOmHas memnepamypa mena, paboma 6 mepmoOUHaMuKe, HYMPEHHs IHEP2Usl UOedbHO20 0OHO-
amomHo20 2aza, paboma uoearbHo20 2a3d, OMHOCUmenvHas eiaxchocms 6030yxa, K11/ uoeanvrnoco
Menno6ozo 0sueames, 1eKmpuyecKoe noje, HanpsaNCEHHOCMb INeKMPUUECcK020 NOJIA, HANPANCEH-
HOCMb NOJISL MOYEUHO20 3apsA0a UU 3APANCEHHO20 Wapa 6 8aKyyme u 6 OUudieKmpuke, nomeHyua
NEKMPOCMAMUYECKO20 NOJISL, PA3HOCHb NOMEHYUATI08, DNIEKMPOOGUICY WAL CULA, CULA MOKA, HANPS-
JHCeHue, MOWHOCMb MOKA, JJIeKmpudeckdss éMKOCMb NI0CKO20 KOHOEHCamopd, CONpOmueieHue
yuacmka yenu ¢ nociedo8ameibHulM U NapallelbHbIM COeOUHEHUEM PEe3UCTOPO8, IHEP2USL INeKMPU-
YecKko20 NoJis KOHOeHCcamopa,

00BSICHATH 0COOEHHOCTH MPOTEKAHUs (PU3NYECKHX SIBICHUI: MEXaHUYECKOE JIBUKEHHE, TETUIOBOE JBH-
YKCHHME YaCTHI] BEIIIECTBA, TETUIOBOE PaBHOBECHE, OPOYHOBCKOE NIBMKEeHUE, MU Py3us, ucmapeHue, Kure-
HUE ¥ KOHJIEHCAllXs, TUIaBJIEHUE U KPUCTAJUIN3allis, HAIIPABJIEHHOCTD TEIUIONEPEAauH, FIEKTPU3ALIHS
TeJ, 9KEUNOMEHYUATIbHOCIb NOBEPXHOCIU 3APANCEHHO20 NPOBOOHUKA,

MIPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OAHOHN (PU3HUECKON BEIUYHHBI OT JPYTroi ¢ UCIIOJIb30BaHHEM
IPSIMBIX U3MEPEHUIL: IPU ’TOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3yJIbTaThI MOIY4E€HHON
3aBUCUMOCTH (PU3MUECKUX BEIUYMH 6 gUOe 2paduKos ¢ yuémom abdconiomublx NO2peutHocmen usme-
peHutl, JieNaTh BBIBOJIbI 1o pe3ysibTaTamMm UCCIIEJIOBAHUSI;



MPOBOJIUTh KOCBEHHBIC U3MEPCHUS (PU3UUCCKUX BEIMUUH; IIPH 3TOM BHIOMPATH ONTUMAJIbHBIA Me-
TOJI U3MEPEHHUS, OIICHUBATh A0COJIIOTHBIC U OTHOCHTEIIBHBIE TIOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX
HU3Mepe-HUi;

npooOUMb ONbIMbL NO NPOBEPKe NPEONONCEHHOU 2UNOMe3bl. NIAHUPOBAMb IKCHEPUMEHM, COOU-
Pamo IKCNEPUMEHMANILHYIO YCMAHOBKY, AHAIUSUPOBAMb NOTYUEeHHble Pe3YIbmamyl U 0elams 6bl-
800 0 cma-myce NPeodsIoNCEHHOU UNOMe3bl;

coOIroIaTh MpaBuiia OE30MacHOTroO TPyAa MPH MPOBEICHUH HCCICIOBAHNN B paMKaxX y4eOHOTO JKC-
IIe- PUMEHTA, NPAKmMuKyma u yaeOHO-UCCIeA0BATEIBCKON U MPOSKTHOU JAEITETLHOCTH C UCIIOJIb-
30Ba-HUEM U3MEPHUTEIBHBIX YCTPOUCTB M TaOOPaTOPHOTrO 000PYAOBAHMS;

pemaTb pacyE€THbIC 331a4M C SBHO 3alaHHON U HeA8HO 3a0aHHOU (HU3NYECKON MOJIENbIO: HA OCHO-
Ba- HUW aHAJIM3a yCJIOBUsI OOOCHOBHIBATh BBIOOpP (M3UUECKOM MOJIENN, OTBEUAroIIeld TpeOOBaHH -
SIM 3a- Ja49d, TPUMEHSTH (POPMYIIBI, 3aKOHBI, 3AaKOHOMEPHOCTH U NOCIYAAMbL YUUYECKUX Meopull
MIPH HC- TIOJIb30BAaHUU MATEMAaTUYECKHUX METOJIOB PEUICHHs 3a/1a4, MPOBOIUThH PacYEThl HA OCHO-
BaHUM MMEIO- IUXCS JaHHBIX, aHATIM3UPOBAThH PE3yJIbTaThl 1 KOPPEKTUPOBATH METOBI PEIICHUS C
y4ETOM MOJTYyYCH-HBIX PE3YJIbTaTOB;

pelaTh KaueCTBEHHBIC 3ajauu, mpeOyrowue NPUMEHeHUs 3HAHULL U3 PASHBIX PA30e/08 WKOIbHO2O0
Kypca Qu3auku, a makdice UHmMespayuu 3HAHULL U3 Opyeux npeomMemos ecmeCcmeeHHO-HAYUHO20
YUKIQ: BBICTPAUBATh JIOTHYECKYIO [IEMIOYKY PACCYKICHUI C ONOPOM Ha M3YUCHHBIC 3aKOHBI, 3aKO0-
HOMEPHOCTHH (PU3NYECKUE SBICHUS;

UCNONb306aMb Meopemuyieckue 3HaAHUs 05l 00bACHEHUsT OCHOBHbIX NPUHYUNOE pabOmbvl uzmMepu-
meJb-HblX NPUOOPO8, MEXHULECKUX YCMPOUCME U MEXHON0SULECKUX NPOYECCOo8;

MCIOJIb30BaTh TEOPETUYCCKHUE 3HAHUS MO (PU3MKE B TIOBCECTHEBHOW JKHM3HH JJIsi oOecrieueHus 0e3-
OIlac- HOCTH NPHU OOpAIIEHUU ¢ MPHOOPAMU U TEXHUYECCKHUMH YCTPOWCTBAMM, JISI COXPAHCHHS
3JI0POBBS U COOJTFOICHHSI HOPM IKOJIOTHYECKOTO TMOBEJICHUS B OKPYIKAIOIIEH cpejie;

MIPUBOJIUTH MIPUMEPHI BKJIa/Ia POCCHUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B PAa3BUTHE HAYKH, B
00Bb-sICHEHHE TPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

AHATU3UPOBAMD U OYEHUBAMb NOCIEOCMEUSL ObIMOBOL U NPOU3BOOCMEEHHOU OesIMENbHOCIU Yelo-
8eKa, CBA3AHHOU C QUUYECKUMU NPOYECCaMu, ¢ NO3UYUL IKOJO2UYECKOl be30nacHocmu, npeo-
cmas- NeHull 0 PAyUOHAILHOM NPUPOOONONIL308AHULU, A MAKICE PA3YMHOM UCNOIb308AHUU 00-
CMUMNCEHULL HAYKU U MEXHOL02UU 0J1 OAIbHeUule20 PA3sUmusl 4eil06euecko2o oouwecmed,

MIPUMEHATH PA3JIMUHBIE CTIOCOOBI pabOTHI C HHGOPMALIHEH (PU3NUECKOTO ColepKaHUsI C UCTIOIB30Ba-
HUEM COBPEMECHHBIX MH()DOPMAIMOHHBIX TEXHOJOTHH: MPU 3TOM HCIIOIH30BaTh COBPEMEHHBIC WH-
¢dop- MalMOHHBIE TEXHOJOTUH Ui TIOUCKA, TepepadOTKU U MPEIbsIBICHUsS y4eOHON U Hay4dHO-
MOMYJISIPHOI MH(MOpPMAIMH, CTPYKTYPUPOBAHHS W MHTEPIIPETAIUN WH(GOPMAIIMHU, TIOYUYCHHON U3
Pa3IMYHBIX HC- TOYHUKOB; KPUTHYECKU aHATM3UPOBATH MOJIyIaeMyi0 HH(OOPMAIIHIO U OYeHUsamy
eé 00Cmo6epHOCMb KaK HA OCHO8E UMEIOWUXCS 3HAHUU, MAK U HA OCHOBe AHANU3A UCIOYHUKA UH-
Gopmayuu;

NposAGIAMb OP2AHU3AYUOHHBIE U NO3HABAMENbHbIE YMEHUS CAMOCMOAMENbH020 NPUobpemeHtus Ho-
6bIX 3HAHUN 6 npoyecce 6bINOJHEHUs NPOEKMHLIX U YUEOHO-UCCIe008AMENbCKUX — pabom;
paboTath B TPYIIE C BHIOJHECHUEM Pa3IMYHBIX COIUANILHBIX POJICH, MJIAHUPOBATh paboTy TpyIi-
TTBI, paIiio- HAJTBHO PacIpe/IeNIATh ACATeIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJICKBATHO OICHH-
BaTh BKJIAJI K&K-JIOTO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE PACCMATPUBAEMON TTPOOIIEMBI;

NpoABIAMbs MOMUBAYUIO K 0Y0yweli npoghecCUOHATbHOU OesimenlbHOCMU NO CReYUATbHOCMAM (U3UKO-
MEeXHUYecK020 NPopuUA.

11 kanace

10

B npouecce nzyuenus kypca Gpusnku yriyoaéHHoro u 6a3osoro ypoBHs B 11 kiacce y4eHUK HAYUIUTCS:

MOHUMATh (JEMOHCTPUPOBATEL) POJb (DU3UKH B SKOHOMHUYECKOH, TEXHOJOTUYECKOW, COITHATBHOU
U ITHUYECKOW cdepax IesTeTbHOCTH YelOoBEKa; pPosib M MEeCTO ()M3MKH B COBPEMEHHON HayyHOU
KapTUHE MUPA; POJIb ACTPOHOMMH B IPAKTUYECKOHN JIEATEIbHOCTH YEJIOBEKA U aJbHEUIIEM HAYYHO-
TEXHUYECKOM Ppa3BUTHM; 3HAYEHUe ONUCAMENbHOU, cucmemamusupyioueli, 00bACHUMENbHOU
U npocHoCMUYeckou QYHKYuU Qusuieckou meopuu — I1eKMPOOUHAMUKU, CNEYUALbHOU Meopuu
OMHOCUMENbHOCMU, K8AHMOBOU (u3uxu, poib (HU3NUecKol Teopuu B GOPMUPOBAHUU
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npeCTaBiIeHU O (U3NUECKONW KapTUHE MHpa, MECTO (U3NYECKON KapTHHBI MUpa B OOLIEM psny
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJIE;

pasnuyath (Y9UTHIBATH) YCIOBHS MPUMEHUMOCTH MOJIeNel (DU3HUECKUX TE M MPOIECCOB (SBICHMUI):
OJTHOPOJHOE DJEKTPUUYECKOE M OJHOPOAHOE MAarHUTHOE II0JIA, TapMOHMYECKHE KoyieOaHus,
MAaTEMaTUYECKU MAasITHUK, WJICAJIbHBIN NPYKUHHBIM MAasgTHUK, TAPMOHUYECKUE BOJIHBI, UJICAIbHBIN
KoJie0aTeIbHbII KOHTYp, TOHKAs JIMH3a; MOJIeJIel aToMa, aTOMHOT'O /jpa M KBAHTOBOM MO/IEJIH CBETA;
pa3nuyath yCJIoBUs (TpaHUIBI, O0NACTH) MPUMEHUMOCTH (DU3MYECKUX 3aKOHOB, HOHUMAMb
gceobwuii xapakmep @QYHOAMEHMANbHLIX 3AKOHO8 U O02PAHUYEHHOCHMb UCHONb308AHUSL YACHHBIX
3aKOHO8;

aHAJIM3UPOBATh M OOBICHITH 3JICKTPOMArHUTHBIE IMPOIECCHl M SIBICHMS, HCIIOJIb3YsSd OCHOBHBIE
MOJIOKEHUST M 3aKOHBI DJIGKTPOJAMHAMUKH M CHEIHAIBbHON TEOpUU OTHOCUTEIBHOCTH (3aKOH
COXPAaHEHHUs DIIEKTPUYECKOro 3apsiia, cuia Ammepa, cuia JlopeHla, 3aKOH 3JIEKTPOMarHUTHOM
uHAyKIuy, npaBwio Jlenna, cBsa3p OJIC caMOMHIYKIMHM B 3JIEMEHTE JJIEKTPUYECKOM LEMH CO
CKOPOCTBIO HM3MEHEHHSI CWUJIbI TOKA; IIOCTYJIAThl CIEHHAJIbHOW TEOPUM OTHOCHTEIIBHOCTH
DHHIITeHA);

aQHAIM3UPOBATh U OOBACHATH KBAHTOBBIC MPOLIECCHI U SIBICHUS, MUCIOJIB3YS MOJOKEHHUSI KBAaHTOBOM
¢usuku (ypaBHeHue DifHmTelHa s GpoTorddexTa, mepBelii 1 BTOpol NocTynarel bopa, mpuHImI
COOTHOIIIEHUST HeompenenéHHocTeil ['eiizenOepra, 3aKOHbI COXpPaHEHHs 3apsAIOBOTO U MacCOBOTO
YUCEJ U SHEPTHUH B SACPHBIX PEAKIIUIX, 3aKOH PAIMOAKTUBHOTO PacIiaia);

ONMHCHIBATh (U3MYECKHE TMPOLECChl U  SIBICHUS, WCIOJBb3YSd BEIUYHHBL HAMPsHKEHHOCTD
ANEKTPUYECKOTO  TMOJIA, TOTEHIHAI JIIEKTPOCTAaTUYECKOro TOJs, Pa3HOCTh IOTEHIIMAJIOB,
AJCKTPOJBIDKYIIAS CHUJIA, WHIYKIMS MAarHUTHOTO TIOJsl, MarHUTHBIM TIOTOK, cuja Awmrepa,
WHIYKTUBHOCTD, AJIEKTPOJBIDKYILAS CHJIAa CAMOMHAYKIMHU, SHEPTUs MarHUTHOTO TMOJsI MTPOBOJAHUKA
C TOKOM, PEIIATUBHCTCKHIA MMITYJIbC, ITOJTHASI SHEPTHUS, SHEPTHUS TTOKOSI CBOOOHON YaCTHUIIBI, SHEPTUS
Y UMIYJbC POTOHA, MACCOBOE YHCIIO U 3apsif s/ipa, SHEPTHUS CBS3H Apa;

OOBSACHITh OCOOCHHOCTH TPOTEKAHHUS (U3UYECKUX SIBICHUM: JJIEKTPOMAarHWTHAs WHIYKIIUS,
CaAaMOUHIYKIIUS, PEe30HaHC, MHTepdEpeHLrs BONH, AUPAKIMS, TUCIEPCHUs, MOIHOE BHYTPEHHEE
otpaxxenue, Gotodnekrpuueckuii 3pdext (pororddexr), anbda- u Oera-pacnaabl saep, ramMma-
U3Ny4eHue saep; Gu3ndecKue MPUHIUIBI CIEKTPAIbHOTO aHallu3a U PadoTHI Jlazepa;

onpeodensimeb HAnpasieHue UHOYKYUU MASHUMHO20 NOAs NPOBOOHUKA C MOKOM, CUlbl AMnepa u cunbi
Jlopenya,

cmpoums usobpadcenue, cozdagaemoe NiIOCKUM 3epPKANIOM, MOHKOU JNUH3O0L, U PACCUUMBIBAMb €20
Xapakxmepucmuxu,

NPUMEHAMb  OCHOBONONA2AIOWUE ACTPOHOMUYECKUE NOHAMUS, Meopuu U 3aKOHbl Ol AHAIU3A
U 00VACHEHUs PU3UYECKUX NPOYeccos8, NPOUCXOOAWUX 6 38E30aX, 6 36E30HbIX  CUCMeMAx,
8 MeHC2ANaKMUYECKOU cpede; O8UNCEeHUs HeDeCHbLX meil, I80I0YUU 36¢30 U Bcenennoli,

MPOBOJIUTH HCCJEAOBAHUE 3aBUCUMOCTEH (U3WYECKUX BEIMYMH C HCIOJIB30BAHUEM MPSIMBIX
W3MEPEHHUI: TPU JTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATh pE3YyJIbTaThl TOJYy4YEHHON
3aBUCHUMOCTH (U3WYECKUX BEIWYMH B BHJAE TPadUKOB C Y4ETOM aOCOIIOTHBIX MOTPEUTHOCTEH
W3MEPEHUH, JIeJIaTh BBIBOJIBI IO pe3yIbTaTaM UCCIICTIOBAHNS;

MIPOBOJNTH KOCBEHHBIE U3MEPEHHS (PU3NUECKUX BEIIMYMH; TIPU STOM BBIOMPATh ONTHUMAIBHBIA METO/I
U3MEpEeHUs, OIICHUBATh aOCONIOTHBIE W OTHOCHTEIbHBIC TOTPEHTHOCTH MPSMBIX M KOCBEHHBIX
U3MEPEHU;

MIPOBOJMTH OTBITHI IO MPOBEPKE MPEITI0KEHHONW THUIMOTE3bl: TUIAHUPOBATH IKCIEPUMEHT, COOMpaTh
OKCIIEPUMEHTATbHYI0 YCTAaHOBKY, aHAIM3UPOBATh IMOJNyUYEHHBIE PE3YNbTaThl U JIENaTh BBIBOJ
0 cTaTyce IpeI0KEHHON TUIIOTE3bl;

ONUCHIBAb MEMOObl NONYYUEHUs HAYYHBIX ACMPOHOMUYECKUX 3HAHUL,

cobmoath mpaBuwia 0e30MacHOro Tpyda NpU TNPOBEACHUM MCCIEJOBAHMN B pamMKax y4eOHOTro
OKCIIEPUMEHTA,  MPAKTUKyMa ¥ Y4eOHO-HCCIEIOBATEIbCKONM W MPOEKTHON  JeSTeNIbHOCTH
C MCIIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOpPHOTO 000pYyI0BAHUS;

pemiath pacy€THBIC 3a7aYd C SBHO 3aJaHHOW U HeABHO 3A0aAHHOU u3uyecKkoll Molenvio: Ha
OCHOBaHUU aHajHM3a YCJIOBUSA BbIOMpaTh (hU3MUECKHE MOJENH, OTBEYarolue TPeOOBAHUSIM 3aJauH,
MPUMEHITh (QOPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYNAThl (U3NYECKUX TEOPHUd MPHU
MCIOJIb30BAaHUN MaTEMaTHUYECKUX METOJI0OB pelIeHHs 3aa4, MPOBOIUTh Pacu€Thl HA OCHOBAaHUU
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MMEIOIIUXCS JTaHHBIX, aHAJTU3UPOBATh PE3YNIbTAThl U KOPPEKTHUPOBATH METOJBI PEIICHUS ¢ Y4ETOM
MOJIYYEHHBIX PE3y/IbTaTOB;

pelIaTh KauyeCTBCHHBIC 33aJja4d, TPEOYIOIIHe MPUMCHEHHS 3HAHUA M3 Pa3HBIX Pa3JelIoOB IIKOJIBLHOTO
Kypca GU3UKH, a makce unmespayuu 3HaHuil u3 Opyeux npeomemos eCmecmeeHHO-HaAy4HO20 YUKIA.
BLICIPAUBAMY  JIO2UYECKVIO  YENOUYKY — PACCYIICOeHUll ¢ OROpOl HA  U3VHEeHHble 3AKOHbL,
3AKOHOMEPHOCMU U uzuyecKue s8ieHus.;

UCnoIbL306amb  meopemudeckue 3HAHUA O0as  OOBACHEHUs OCHOBHBIX NPUHYUNOE pPabOMmblL
UBMEPUMELHBIX NPUOOPO8, MEXHUYECKUX YCMPOUCME U MEeXHOI02UYECKUX NPOYECCO8;

MPUBOJIUTH TPUMEPHI BKJIAZa POCCUHUCKHX U 3apyOC)KHBIX yUEHBIX-(DM3MKOB B pa3BHTHE HAyKH, B
00BsICHEHHUE MPOLIECCOB OKPYIKAOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHI;

AHATU3UPOBAMb U  OYEeHUBAMb NOCIe0Cm8Us OblMOoBOl U NPOUIBOOCMBEHHOU OesmelbHOCMU
uenoBeKa, CEA3AHHOU C (QU3UYECKUMU Npoyeccamu, ¢ NO3UYUL IKOJIOSUHECKOU 0Oe30nacHOCU,
npeocmasieHull. 0 PAyUOHAIbHOM NPUPOOONONb306AHUU, A MAKI’CEe PA3ZVMHOM UCHOIb308AHUU
00CMUMCEHULL HAYKU U MEXHON02ULL 051 OANbHelUe20 Pa36Uumus 4ei08e4eckoeo 0ouwecmada,
MIPUMEHSTh pasauYHbIe  CIOCOOBI  paboThl ¢ MHpOpManKer (GHU3NIECKOro  COAEpKAHMS
C WCIOJH30BAaHHUEM COBPEMECHHBIX HH()DOPMAIIMOHHBIX TEXHOJIOTUHA: TIPH OSTOM HCIIOJIB30BATh
COBpPEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHH JUIs TIOUCKA, epepaboTKH U MPEAbsBICHUS y4eOHOM
W HAYYHO-TIONMYJSIPHOW WH(POPMAIUU, CTPYKTYPUPOBAHHUS W HWHTEpIpETay WHGOpMAIUH,
MOJYYCHHOM M3 PA3JIUYHBIX UCTOYHUKOB; KPUTHUYCCKH aHAJIM3UPOBATH MOJIYU4AEMYIO HH(OPMAIIHIO
U OIICHHBATh €€ JIOCTOBEPHOCTh KaK HA OCHOBE MMCIOIIMXCS 3HAHWMA, TaK M HA OCHOBE aHAJIM3a
HMCTOYHUKA HHGOPMAIUH;

NposGNAMb OP2AHU3AYUOHHBIE U NO3HABAMENbHbIE YMEHUS. CAMOCMOIMENbHO20 NpUodpemeHus
HOBbIX 3HAHULL 8 NPOYEcce 8bINOIHEHUsL NPOEKMHBIX U Y4eOHO-UCCIe008ameNbCKux pabom, padoTaTh
B TpyNIIE C WCIOJHCHHEM pPAa3jIMYHbIX COINMAIBHBIX pOJICH, TUIAHUPOBAThH pPA0OTy TPYIIIEI,
paIMoOHaJIbHO paclpeAesiaTh ACSITeNbHOCTh B HECTAHAAPTHBIX CHUTYAIUSX, aJeKBAaTHO OIEHUBATh
BKJIJ] KQXKJIOTO M3 YYACTHUKOB IPYIIIBI B PEIICHUE pACCMATPHUBAEMOM MPOOIEMBL;

NPOsGISAMb MOMUSAYUIO K Oyoywetl npoghecCUOHANbHOU 0esIMeTbHOCIU N0 CHEeYUATbHOCMAM (U3UKO-
MEXHUYECK020 NPOPUISL



COJAEPKAHUE YYEBHOI'O IIPEJMETA «®U3UKA»

10 kaace

ba3oBblil ypoBeHb (2 yaca)

Yray0neHHbIH ypoBeHb (5 4acoB)

Tema 1. ®usnka ¥ METOABI HAYYHOTO TO3HAHUS (2 yaca)

Tema 1. ®usnka U METOBI HAYYIHOTO MOo3HaHUs (6 4acoB)

®dusnka — Hayka o npupoze. Hayunbie MeTo bl TO3HAHUS OKPY/KAIOIIETO MHU-
pa. Poib sKcrieprMenTa 1 TEOpUH B IPOLIECCe MTO3HAHUS PUPOABL. JKCIe-pH-
MEHT B Qu3uke. MonenupoBanue (pU3NYECKHUX SBICHUI U IPOLIECCOB.
Hayunsie runoressl. @u3ndeckne 3aK0OHbI U TEOpUH. | paHUIbI TPUMEHUMO-
ctu (pu3ndeckux 3akoHoB. [IpuHIMT cooTBeTCTBHS. PONh M1 MECTO pHU3MKH B
(bopMUpOBaHNY COBPEMEHHOI HaAyYHON KapTUHBI MUPA, B TPAKTUIECKOM JIesi-
TEJIILHOCTH JIFOJICH.

JlemoHcTpanuu 1. AHanoroBele 1 HUQPPOBBIE H3MEPUTEIBLHBIE TPUOOPHI, KOM-
MBIOTEPHBIC TaTYUKU

®dusnka — (yHIaMEHTaNbHAs HayKa o mpupojae. Hayunslii MeTos mo3Ha- Hus
U METOJIbl UCCIIEOBaHMS (PU3UUECKUX SBICHUI. DKCIEPUMEHT U TEOPUSB
Mpolecce Mo3HaHus Mpupo sl HabmoieHue u SKCIiepruMenT B (PU3HKeE.
Cnocobwl usmepeHnus usuyeckux seiudut (aHai02o08vie u Yyugdposvle uzme-
pumenvruvle npudOpuvl, KoMnblOmMepHblie 0amuukosvle cucmemsl). Illoepewno-
cmu uzmeperull huauuecKux seauyun (A6CoIOMHAsL U OMHOCUMETbHAS).
MopenupoBaHue GU3NIECKUX SBICHUIA U MPOLECCOB (MaTepUalibHAS TOYKA,
abcoOTHO TBEPAOE TENO, UcallbHAS KUIKOCTh, H/ICATbHBIN ra3, TOUCYHbIN
3apsn). 'unoresza. dusnueckuil 3aK0H, TPaHULIBI €M0 IPUMEHUMOCTH. Du3u-
yeckas Teopust. Posb u MecTo ¢usuku B GOpMUPOBAHUN COBPEMEHHOM Hayu-
HOM KapTUHBI MUPA, B IPAKTUYECKOMN ACATEIBHOCTH JIIOIEH.
Yuenuueckuui sxcnepumenm, nabopamopmuvie pabomul, NPaAKMUKYM
1.  MH3mepenue cunvl moka u Hanpsadxicenus 8 yenu NOCMOSIHHO20 MOKA

NPUNOMOWU AHATIO208bIX U YUPPOBLIX UMEPUMENbHBIX NPUOODOS.

2. 3uaxomemeo c yughposoii nabopamopueti no ghuszuxe. Ilpumepul uz-

Mepe-HUs puzuieckux eIuduH npyu NOMOWU KOMNbIOMEPHbIX OAMYUKOS.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 gacoB)

2.1 Kunemaruka (5 yacoB)

2.1 Kunemaruka (10 gacoB)
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Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABM)KECHUS.
Cucrema otcuéra. Tpaekropus.

[lepemerienue, CKOPOCTh (CpPEIHSS CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKO-
peHre MaTepUaIbHOW TOYKH, UX IPOEKIIUU Ha OCHU CUCTEMbI KoopauHaT. Cio-
PKCHHE IIEPEMEILICHNAN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NpsSMOJIMHEHOe nBmkenue. ['paduku 3a-
BHCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, ITyTH U IIEPEMEILICHNS MaTe- pU-
IbHOW TOYKU OT BPEMEHH.

CBoOosHOE najeHue. Y CKopeHre CBOOOJHOIO MaeHuUs.

KpusosmHeliHOe ABMkeHUE. [[BUKEHUE MAaTEPUAIIBHOM TOYKU 110 OKPY’KHO-
CTH C ITOCTOSIHHOM 110 MOZYJIK0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, IMHENHAs
ckopocts. [lepuon u yactora obpamenus. LienrpoctpemurensHoe yckope-
Hue. Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHenue. ClInIOMeTp,

MexaHn4ecKkoe JBHXXCHHUC. OTHOCHUTENBLHOCT MEXaHUYECKOTO JABUXXCHUA.
Cucrema otcuéra.

[Ipsmas u obpamuas 3a0auu MexaHuKu.

Paouyc-6ekmop mMamepuanbHOUu MouKU, e2o0 npoeKyuu Ha oCU CUCHeEeMbl KO-
opounam. Tpaekropus.

[lepemerienne, CKOpocTh (CpeaHsAS CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKO-
peHHe MaTepUaIbHON TOUYKH, UX NMPOEKLUU Ha OCH CUCTeMbI KoopauHaTt. Cio-
JKEHUE IIEPEMEILEHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M DPABHOYCKOPEHHOE NPAMOJIMHEMHOE JBUXKEHUE. 3aBUCH-
MOCTb KOOPJAMHAT, CKOPOCTH, YCKOPEHHS U MyTH MaTEpUAIbHOM TOYKH OT
BPEMEHU U UX IpadUKH.

CBoOonHoe majeHue. YCKOpeHue CBOOOTHOIrO MajeHus. [eudxcenue menda,

6pOW€HH020 noo Y2IOM K cCOPpU3OHM) . 3asucumocmsw KoopduHam, CKopocnmu
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ABUKCHUC CHApPAOOB, LICTIHBIC 1 peMéHHBIC nepeaadn.

lemoncmpayuu
1. Mogenb cucteMbl 0TCUETA, UIUTIOCTPALIUS KHHEMAaTUYECKUX XapaK-
TCPU-CTUK ABUIKCHUA.
2. [IpeoOpazoBaHue IBHKEHHUM C HCTIOJIB30BAHUEM IMPOCTHIX MEXAaHU3MOB.
3. [TaneHue Ten B BO3AyXe U B Pa3pe:KEHHOM ITPOCTPAHCTBE.
4. HaGnronenue nBmwkeHus Tena, OpOIeHHOTO 0T YTIIOM K TOPU30HTY H
rO-pU30HTAJIBHO.
5. U3mepenune ycKopeHHsi CBOOOHOTO TTaJICHUSI.
6. HampaBiienue ckopocTy pu ABMKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii skcnepumenm, naéopamopmuie padomui’
1. N3yueHne HepaBHOMEPHOTO JIBU>KEHHUS C LIEJIbIO ONPEACICHUS] MIHO-
BEH-HOU CKOPOCTH.
2. HccnepoBanue COOTHOIIEHHS MEXY MYTSIMH, IPOHJEHHBIMU TEJIOM
3a MocCJeI0BaTeIbHbIC PAaBHBIEC TPOMEKYTKH BPEMEHHU IIPU PaBHOYCKOPEH-
HOMJBHKEHUU C HAYAJIbHOM CKOPOCTHIO, PABHOU HYIIIO.
3. 3yuenue ABMKEHUSI IIApUKa B BA3KOM HKUIKOCTH.
4. V3yueHue OBUKEHHs Tea, OpOIIEHHOTO TOPU30HTAIBHO.

U YCKOpeHUs MamepuaibHoU mouky om gpemenu u ux epaguxu. KpuBoanHei-
HOE JIBIKEHUE. [[BHKEHNE MaTEpUAIbHOM TOYKH O OKPY>KHOCTH. Y TJIOBas U JIH-
HeitHas ckopocTb. [lepuon u yacrtora oOpaienus. LleHTpocTpe-murenbHoe
(HOpMaNbHOE), KacaTeabHOE (TaHI'€HLIMAIbHOE) U IIOJTHOE YCKOPE-HUE MaTepu-
AIbHOM TOYKH.

Texuuueckue ycmpoiicmea u mexHonio2udeckue npoyeccyl: CuaoOMeTp, BU-
DKEHUE CHApSJIOB, IEMHBbIC, MIECTepEHYAThie W pEeMEHHBIC TMepeaad, CKo-
[pocmuvie augmeot.

lemoncmpayuu

Moienb CHCTeMBI 0TCUYETA, HIUTFOCTPAIUS KHHEMATHISCKUX XaPaKTEPUCTHK
TTBYKCHUSI.

Cnocobwt uccnedosanus 08UNCEHUIL.

Unniocmpayus npedenvho2o nepexooa u usmepenue MeHO8eHHOU CKOPOCHU.
[IpeoOpa3oBaHue ABMKEHUI C UCTIOJIB30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B Pa3peKeHHOM IPOCTPAHCTBE.

Habmronenme ABMKeHUS Tea, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPH-
30HTAJIBHO.

HamnpapiieHrue CKopoCcTH TIPH JBUKCHHUH TI0 OKPY>KHOCTH.

[ Ipeobpazosaniue yenosot ckopocmu 6 pedyKmope.

CpasHenue nymeiti, mpaekmopuii, CKOpocmeti 08UNCEHUsL OOHO20 U MO20 JHce
meia 6 pasHvlX CUCTNEeMAx OMc4éma.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomul, npakmuxym 1syuqe-
HUE HEPABHOMEPHOTO JIBIKEHUS C IETBI0 OTPEIeNICHUs MTHOBEHHOHCKOPO-
CTH.

H3mepenue yckopenus npu NPAMOJIUHEUHOM PABHOYCKOPEHHOM OBUNCEHUU

1O HAKIOHHOU NIOCKOCMU.

Hccnedosanue 3asucumocmu nymu om epemenu npu paeHoyCKOPEHHOM O8U-
OICEHUU.

U3mepenue yckopenus c60000H020 nadenus (PeKoMeH008aHO UCNONb306A-
Hue yugposotl 1abopamopuis).

V3yueHne ABWKEHHs Tella, OpOIIEHHOTO TOPU3OHTANBHO. [Iposepka euno-
me3sbl 0 NPAMOU NPONOPYUOHATLHOU 3ABUCUMOCTIU MeNCOY OANbHOCMbIO NO-
1éma u HauanbHOU CKOpOoCcMbIo mea.

2 3pecb v fanee NpUBOAMTCA PaCLUMPEHHbIN NepeyeHb 1abopaTopHbIX PaboT 1 OMNbITOB, U3 KOTOPOTO YYUTeSb AeaeT BbIGOP N0 CBOEMY YCMOTPEHMIO € y4ETOM BbibpaHHOro YMK 1 nmetoweroca o6opynosaHums.
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H3yuenue 08udicenus meia no OKPY#CHOCHIU € NOCMOSAHHOU N0 MOOYIO CKO-
[pocmuio.

Hccnedosanue 3agucumocmu nepuoda oopaujeHusi KOHU4ecKko20 MasmHuka
om e2o napamempos.

2.2 Jlunamuka (7 4acoB)

2.2 Jlunamuka (10 gacoB)

[Ipuniun otHocutenbHOCTH ["anunes. Ilepseiit 3akon Hetotona. Muepuarns-
HBIE CUCTEMBI OTCUETA.
Macca Tena. Cuna. [lpunnun cynepno3unuu cui. Bropoit 3akon HeroToHa
[UIl MaTE€pUaIbHOW TOYKU. TpeTud 3akoH HproTOHA i1 MarepUabHBIX TO-
YeK.
3akoH BcemupHOro Ttsrotenus. Cuna tspkectu. [lepBas kocMmuueckas CKo-
pOCTb.
Cuna ynpyroctu. 3akoH I'yka. Bec tena.
Tpenue. Bunbl Tpenust (mokos, ckoybxeHus1, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJbKEeHUsI U cuiia TpeHus nokos. Koaddumment tpe-
Hus. Cuiia COMpOTUBIICHUS TIPU ABMYKCHUH TeJla B )KUIKOCTH UJTU Ta3e.
[ToctynaTtensHoe U BpaliareabHOe ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.
MOMEHT CUJIbl OTHOCHUTEIIBHO OcH BpalieHus. [inevo cuibl. Y ciioBus paBHO-
BeCHs TBEPJIOTO TeNa.
Texnuueckue ycmpoiucmea u npakmuyeckoe npumeHeHue. MOAIIAITHUKA, IBU-
YKEHUE UCKYCCTBEHHBIX CITYTHHKOB.
lemoncmpayuu
. SIBrieHMe nHEPIUN.
. CpaBHeHUE Macc, B3aUMOACHCTBYIOIIUX Tell.
. Bropoii 3akon HeroToHa.
. U3mepenue cui.
. CnoxeHue cui.
. 3aBUCHUMOCTH CHIIBI YIIPYTOCTH OT JedOopMaIuu.
. HeBecomocTth. Bec Tena npu yCKOPEHHOM MOABEME U MAJECHUH.
. CpaBHEHUE CUJI TPEHUS MTOKOS, KAUYE€HUS U CKOJIbKEHHUSI.
. YCoBHSI paBHOBECHSI TBEPOTO Teyia. BUabl paBHOBECHS.
Yuenuueckuii sxkcnepumenm, nabopamopnvie padomul

1. VI3yyenue nBuxeHus: OpycKa 1o HaKJIOHHOW TIOCKOCTH.

2. UccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOIIUX B MIPYKUHE

OO ~NO U WN P

[lepBoiii 3akoH HeroToHa. MHepimanbuble cucteMbl orcuéra. [IpuHuun ot-
HocutenbHocTU ["anmunes. Heunepyuanvusie cucmemwvl omcuéma (onpede-
1enue, npumepul).

Macca tena. Cuna. [IpuHnun cyneprno3uuuu cuil.

Bropoii 3akoH HproTOHA 1151 MaTepHAIBHON TOYKH.

Tpetuii 3akoH HproTOHA 17151 MaTepHabHBIX TOYEK.

3aKOH  BCEMHMPHOTO TSITOTEHUS. IKEUBANEHMHOCMb 2PpASUMAYUOHHOU
U UHEPMHOLL MACCHI.

Cuna TsKecTH. 3agucumocms ycKopeHusi c60000H020 NAOEHUs. OM GblCOMbL
Hao NnoepxHOCMbIO NIaHembl U om 2eozpaghuyeckou wupomsl. /leudicerue
HebecHblx men u ux cnymuuxos. 3axkonvl Kennepa. llepBas xocmuueckast
CKOPOCTB.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec mena, dsuscywezocs c¢ ycko-
peruem.

Cuna tpenust. Cyxoe Tperue. Cuiia TpeHHS CKOJIbKEHUS U CUjla TPEHUS 1M0-
kosi. Koadpduruent tpenus. Cuna cOmpoTUBICHHS MPU IBUKCHUU Teja B
KUJIKOCTU WU Ta3e, e€ 3asuUcumocms Om CKOPOCMU OMHOCUMENbHO20 08U~
DHCeHUSL.

lasnenue. I'uopocmamuuecxkoe oasnenue. Cuna Apxumeoa.

Texuuueckue ycmpoiicmea u mexHOLO2UYeCKUue npoyeccuvl. TOAINMHUKH,
IBUYKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

lemoncmpayuu

Habniodenue osudiceHus mejl 8 UHEPYUATLHLIX U HEUHEPYUATbHBIX CUCTNEe-MAX
omcuéema.

[ [punyun omnocumenbHoOCmu.

Kauenue 06yx yununopos unu wiapos pazHoi Maccovl ¢ 0OUHAKOBLIM YCKO-
peHiem omHoCumenbHo HeUHePYUATbHOU CUCTEMbl OMCYEMA.

CpasHenue pasnoodelicmsyrowjell NPUNOHCEHHbIX K mely CUlL ¢ npoussede-
HUeM MACCbl meaa Ha e20 YCKOpeHue 8 UHEPYUATbHOU cucmeMme Omcyéma.
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W pe3MHOBOM 00pasIie, OT UX AeOopMaIlii.
3. UccnenoBanue ycnoBuil paBHOBECHSI TBEPIOTO Tella, UMEIOIIETO OCh Bpa-Iie-
HUSL.

Pasencmesocun, 603HUKAIOWUX  pe3ynomame g3aumooeticmeus mein.Mzmepenue
Macc no 3aumooeticmeuro.

Hegecomocme.

Bec Tena npu yCKOpeHHOM NOIBbEME U Na/ICHUU.

[ [enmpobedicHble Mexanusmol.

CpaBHeHHE CUJI TPEHHUSI TTOKOSI, KAUYSHUS U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomot, npaxmuxym V3me-
pEeHIE paBHOICHCTBYIOIIEH CHUJI ITPU ABMXKEHUU OpyCKa 110 HAKIIOHHOMIIIIOCKO-
CTH.

[ Iposepka cunomeswvl 0 HE3ABUCUMOCTU 8PEMEHU OBUNHCEHUS OPYCKA NO
HAKIOHHOU NIOCKOCMU HA 3a0AHHOE PACCMOSIHUE O €20 MACCHI.
WccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIMX B MPYKUHEH
pe3nHOBOM 00pa3siie, OT uX JedopMaIuu.

H3yuenue osudicenus cucmemul mejl, C53aHHbIX HUMbIO, NEPEKUHYMOU Ye-pe3
1éeKutl O10K.

H3zmepenue kodpuyuenma mpenus no eiuuure yeno8o20 Kodgh@uyu-
enma sasucumocmu Fpp(N).

Hccnedosanue 0sudiceHus OpycKa no HAKIOHHOLU NIOCKOCMU C NePeMeHHbIM
Ko3¢hhuyuenmom mpenus.

H3yuenue 0sudicenus 2py3a Ha 841y ¢ MpeHueMm.

2.3 Cratuka tBepaoro tena (5 yacos)

AbGcomoTHO TBEpRoe Teno. IlocTymarenbHoe M BpallaTenbHOE IBU)KEHUE
TBEPAOro Tesa. MOMEHT CHIIBI OTHOCUTENIBHO OCH BpauieHus. 1linedo cuisbl.
CnoxxeHue cui, NPUIIOKEHHBIX K TBEpAomy Teny. LleHTp Tsxectu Tena.
VYcnoBust paBHOBECHS! TBEPJAOrO Tena. Y CTOHYMBOE, HEyCTOMUUBOE, Oe3pas-
JTMYHOE paBHOBECHE.

Texnuueckue ycmpoucmea u mexHOA02u4ecKue npoyeccvl. KPOHIITEHH,
CTPOUTEINIBHBIN KpaH, pelE€TUaThle KOHCTPYKLIUU.

lemoncmpayuu

VYcnoBus paBHOBecusi. Buibl paBHOBecus.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomusi, npaxmuxym Viccie-
TOBaHME YCJIOBUI paBHOBECHS TBEPAOTO Teja, UMEIOLIEr0 OCh BPA-IIEHHUS.
KoHCcTpyrpoBaHuE KPOHIITEHHOB U PACUYET CUJI YIPYTOCTH.
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M3yueHue yCcTOWYMBOCTH TBEPAOTO TEJIa, UMEIOIIETO IUIOIAAb OIIOPHI.

2.3 3aKOoHbBI COXpaHeHHsI B MexaHuKe (6 4acoB)

2.4 3akoHbl coxpaneHus B Mexanuke (10 gacoB)

Vmnynbc MaTepuaabHOM TOUKH (TeNa), CUCTEMBbl MaTepHaIbHbIX TOUeK. M-
IyJIbC CHJIBI U U3MEHEHHUE UMITyJIbCa Tella.
3aKOH COXpaHEHMsI UMITYJIbca. PeakTUBHOE IBUYKEHUE.
PaGota cuiibl. MOIIHOCTD CHJIBI.
KuneTrnueckasi sHEprHsi MaTepUAIbHON TOUKU. Teopema 00 H3MEHEHUU KU -
HETUYECKOU YHEPTUH.
[TorennmanbsHas sHeprus. [loTeHnManbpHas 3HEpPrus ynpyro n1epopMHUpOBaH-HON
npyxuHsbl. [loTeHunanbHas sHeprus Tena Boim3u nosepxHoctu 3emnu. [loren-
LMaIbHbIE U HEMTOTEHLIMATIbHbIE CHIIbI. CBs3b paOOThl HENOTEHIUAIb-HBIX CUJI C
W3MEHEHUEM MEXAHUYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH CO- XpaHEHHs MeXa-
HUYECKON SHEPIUU.
YIpyrue u Heynpyrue CTOJIKHOBEHHUS.
Texuuueckue ycmpoucmea u npakmuieckoe npumeHnerue. BOIOMET, KOmep,
[PYXKUHHBINA TUCTOJIET, ABMXKEHUE PAKET.
[emoncmpauyuu
1. 3akoH coxpaHEeHHs UMITYJIbCA.
2. PeakTuBHOE IBIKEHUE.
3. Ilepexoa noTeHIMAIBHON SHEPTHH B KHHETHYECKYIO U 0OpaTHO.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padomut
1.  H3yuyeHue aGCOIIOTHO HEYNPYTOro yAapa ¢ MOMOUIbIO BYX OJIMHA-
KOBBIXHUTSIHBIX MasiTHUKOB.
2.  HccnemoBanwue cBsi3U pabOTHI CHITBI C U3MEHEHHEM MEXaHHYECKON
9HEP-TUM TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOIO XKIyTa.

Miynbsc MaTepUalIbHON TOYKH, CUCTEMbI MaT€pUAIbHBIX TOUEK. [[enmp
Macc cucmemuvl MamepuanbHulx mouek. Teopema o 0gudcenuu yenmpa
nacc.

HMITyIbC CHIIBI M1 U3BMEHEHUE UMITYJIbCa Tela. 3aKOH COXPAHEHUS UM-
MyJibca.

PeakTuBHOE IBUKEHUE.

(Momenm umnynvca mamepuanvrot mouxu. Ilpeocmasnenue o coxpanenuu
(MoMeHma UMNYIbea 8 YeHMPAIbHLLX NOSX.

PaboTa cuiibl Ha MajJOM U Ha KOHEYHOM IepeMelieHuu. I paguueckoe
npeocmasienue pabomwl cuibl. MOITHOCTD CHIIBI.

Kunernyeckas sHeprus MaTepuanbHOi TOUKU. Teopema 00 M3MeHEHUUKHUHE-
TUYECKOW SHEPTUH MATEPUAIIbHOM TOYKH.

[ToTeHIManbHbIE U HEIOTEHIMAIbHbIE CUllbl. [lomenyuanvrnas suepeusa. 1lo-
MeHYUANbHAs SHEP2UsL YRPY20 0edopmuposantol npyxcunsl. Ilomen- yu-
ANbHAS YHepeusl meid 8 0OHOPOOHOM epasumayuorHiom noe. [lomenyu-ano-
Has dHep2us mea 8 2pasumayuOHHOM nojie 0OHOPOOHO20 Wapa (6HYmMpu u
6He wapa). Bmopas kocmuueckasn ckopocms. Tpemvs kocmuye-cxkas cKo-
[pocmb.

CBsi3b paOOTHI HEMOTEHITMATBHBIX CHJI C U3MEHEHHUEM MEXaHUYeCKO YHEp-
TUU CUCTEMBI TeJl. 3aKOH COXPaHECHUsI MEXaHUYECKOUM YHEpTruu. Ynpy-cue u
Heynpyaue CmoKHOBEHUS.

Ypasnenue bepnynnu ons udeanvHotl sHcuokocmu Kax ciedcmeue 3aKOHAaAco-
Xpanenus mexaHuueckou sHepeuu.

Texnuueckue ycmpouicmea u mexmoio2uieckue npoyeccwvl: IBUKEHHUE pa-
KET, BOJIOMET, KOMEP, MPYNKUHHBIM MUCTOJET, 2UpOCKon, guayproe Kama-
Hue Ha KOHbKAX.

lemoncmpayuu

3aKOH COXpaHEHMsI UMITyJibca. PeakTUBHOE IBUXEHUE. HM3mepeHue mouy-
HOCIMU CUTTbL.

H3menenue snepeuy mena npu cogepuieHuu pabomai.

B3anMHbIE ITpeBpalleHUs] KHHETUYECKON W MOTEHIHAIBHOM SHEPIUil IpU
NEHCTBUM Ha TEJIO CUJIBI TSHKECTH M CUiibl ynpyroctu. Coxpanenue suep-
euu npu c60600HOM NAOEHUU.
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Yuenuueckuit sxcnepumenm, nadopamopmsie padomul, RPAKMUKYM
1. Usmepenue umnynvca mena no mopmMo3HOMY NYyNiu.
2. H3mepenue cunbl mazu, CKOpOCMU MOOENU INeKMPOMOOULSL U MOUIHO-
Cmu Cuibl mseu.
3. CpasHeHue usmeHeHUst UMNYIbCA Med ¢ UMNYIbCOM CUTDL.
4. Hccnedosanue coXpaneHus UMNYibca npu Yupy2om 63aumoo0eicmeuu.
5. U3mepenue Kunemuyeckou sHepauu meia no mopmo3HOMY RYymi.
6. CpasHeHue usmeHeHus NOMEHYUATbHOU SHEPSUL NPYIHCUHBL C pAOOMOT
CUbl MPEHUS.
7. Onpeodenenue pabomvi CUIbl MPEHUS NPU OBUNCEHUU MeNd NO HAKIOHHOU
NIIOCKOCMIUL.

Tema 3. MonekynsipHas ¢pusuka u TepMmoguHamMuka (24 yaca)

Tema 3. MonekyssipHas ¢pusuka u repmMoauHamuka (49 yacos)

3.1 OcHOBBI MOJIEKYIISIPHO-KUHETHYECKOM TeopuH (9 4acoB)

3.1 OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOU TeopuH (15 yacon)

OCHOBHBIE MOJOXKEHUS MOJEKYJIIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxenue. Juddysus. Xapakrep ABIKEHUS U
B3aMMOJCICTBHUS YacTHL] BeniecTBa. MoJenu cTpoeHus razos, JKUIKOCTEH U
TBEPIIBIX TEJ U 0O0BSICHEHHE CBOMCTB BEUIECTBAa HA OCHOBE ITHX MOJIEIEH.
Macca u pa3mepsl Moiiekyn. Konnuectso BemecTsa. [locTossHHas ABoraapo.
TemnoBoe paBHOBecue. Temnepatypa u e€ uzmepenue. lllkana temneparyp
Lenbcust. Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-
KUHETHYECKOW TEOPUH UI€AIbHOTO ra3a. AOCONIIOTHAS TeMIepaTypa Kak Me-
pa cpeHel KNHETUYECKOW SHEPTHH TEIJIOBOTO IBUKEHUS YaCTHI] Tasa.
[Ikana remnepatyp KenbBuna. ['azoBsle 3akoHbI. YpaBHeHHe Menaene-
eBa—Kuaneiipona. 3akon Jlanerona. M3ompoliiecchl B ujeaibHOM rase ¢ mo-
CTOSTHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe npeacTaBieHne n30mpo-
[IECCOB: M30TE€PMa, U30X0pa, u300apa.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHerue: TepMOMeETp, 6apo-

METP.
lemoncmpayuu
1. OMBITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BeIIecTBa, (hOTO-

rpadMUMOJIEKYIT OPTraHUIECKUX COSAMHEHUH.
2. OnbIThl 10 UG GY3UH KUJIKOCTEH U ra3oB.
3. Mopens OpoyHOBCKOTO JIBUKCHUSI.

4. Monens onbiTa [lITepHa.

OcHOBHBIE MOJ0XKEHUS MOJIEKYIsspHO-KMHeTHYeckoi Teopun (MKT), ux
onbITHOE o0ocHoBaHue. uddysus. bpoyHosckoe apukenue. Xapaxkrep
JIBIKCHMS M B3aUMOJEHCTBUS YacTHUL] BeIecTBAa. MoJenn CTpoeHus ra3os,
PKUJIKOCTEN U TBEPABIX TEJI U 0OBSICHEHUE CBOIMCTB BEIIECTBA HA OCHOBE
ATUX MoAesel. Macca u pa3mepsl Mojekyn (aToMoB). KonnuecTBo Bertie-
ctBa. [locTostHHas ABOoraapo.

TennoBoe paBHoBecue. Temmnepartypa u cioco0sl e€ n3mepenus. llkana
temriepatyp Llenbcus.

Monens naeansHoro raza B MKT: yacTuibl raza 1BHKyTCs XaOTUYECKUU

HE B3aUMOJIEUCTBYIOT APYT C IPYTOM.

["a3oBble 3aK0HBI. YpaBHeHHE MeHeneeBa—Kianeipona.

AOcomroTHas TemriepaTtypa (mkana remrneparyp KensBuna). 3akon Jlamb-
TOHA.

M3omporeccsl B U1€aIbHOM Ta3e ¢ MOCTOSIHHBIM KOJTMYECTBOM BEILlECTBA.
['paduueckoe npeacTaBiIeHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, U30-

Oapa.

CBsI3p MEXy AABJIEHUEM U CPEIHEN KMHETUYECKON IHEPTUEN MOCTYIA-TENb-
HOT'O TETIJIOBOTO JBMKEHHSI MOJIEKYJ HI€albHOro ra3a (OCHOBHOE ypaBHEHUE
MKT wuneanpHOro rasa).

Ces3b abcontommnoti memnepamypol mepMOOUHAMUYECKOU CUCEMbL CO CPeO-Hell
KUHEMUYecKou dHepaueli NOCHYnamenIbHo20 Mensio8020 OBUICEH €€
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S. OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO-JCHUCTBU.
6. Moienb, WILTIOCTpUpPYIOLIas MPUPOY JaBJICHUs ra3a Ha CTEHKU COCy/a.
7. OnbITHL, WILTIOCTPUPYIOIIHNE YPABHEHUE COCTOSIHUS MACAIBHOIO rasa,
U30-TIPOLIECCHI.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomot

1. Onpenenenne Maccsl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3Me-
peHNII00bEMA KOMHATBI, 1aBJIEHUS U TEMIIEpAaTyphl BO3AyXa B HEH.
2. VccnenoBanue 3aBUCHMOCTH MEXAY ITapaMeTpaMu COCTOSIHHS pas3-

PEKCH-HOI'O I'a3a.

yacmuy,.
Texnuueckue ycmpoiicmea u mexHoio2uieckue npoyeccvl: TepMoMeTp, Oa-
POMETD, noIyueHue HaHOMAMepPUAaios.

lemoncmpayuu

Mojenu ABUKEHUSI YaCTHUI] BEILIECTBA.

Moiens OpOYHOBCKOTO ABUKCHHUS.

Buoeoponux ¢ 3anucvio peaibHo20 OPOYHOBCKO20 OBUNCEHUSL.

Juddy3us KuaKoCcTen.

Monens onbiTa llTepHa.

[IpuTtsxkeHrne MOJIeKYII.

Moenu KpUCTAIITMYECKUX PEIIETOK.

Habnroienue u rccneoBanne N30MpoIecCcoB.

Yuenuueckuit sxcnepumenm, nadvopamopnusie pabomul, npakmuxym Hccre-
dosanue npoyecca yCmaHogl1eHus menio8o20 pagHo8ecus npu men-1000Mmexe
Meorcdy eopsueti U X0100HOU 80001

H3yuenue uzomepmuuecko2o npoyecca (PeKOMeHO08AHO UCHONb308AHUE
yugposoii 1abopamoput).

H3yuenue uzoxopnozo npoyecca. Mzyuenue usobaproco npoyecca.

/Iposepka ypasnenusi cocmosiHus.

3.2 OcuoBbl TepmoanHamuku (10 gacos)

3.2 OcHoBBI TepMOAMHAMUKH (20 gacoB)

TepmoauHaMuueckas cucreMa. BHyTpeHH A SHEPrUsa TEPMOAUHAMUYECKOU
CHCTEMBI U crtocoObl €€ n3MeHeHus. KommuecTBo TenaoTel U padoTa. BHyT-
[PEHHsIsI DHEPIrUsl OJTHOATOMHOTO MI€AJIbHOTO ra3a. Buasl Teruionepenayun:
TEILIONPOBOJHOCTb, KOHBEKLIM, U3Iy4EHUE. Y IelIbHAs TEINIOEMKOCTD Be-
niecTBa. Koam4ecTBo TEIIOTHI TP TEIUIONEpeaaye.

[Tonstue 06 aguabatHom npouecce. [lepBrlil 3akoH TepmoauHamuku. [Ipu-
MEHEHHE MEPBOT0 3aKOHa TePMOAMHAMHUKHU K HM3omporeccaM. I 'paduueckas
WHTEpIpeTanys paboTkl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh Mpo1eccoB B IpUPOJIE.
Tennossie MmammHbL. [[puHITUIBL AeiicTBUS TEMI0BBIX MaruH. [Ipeodpaso-
BaHUs SHEPruu B TernoBbix MammHax. KII/] remmoBoii mammnsl. [ukn Kap-
Ho u ero KII/I. Dxonornyeckue npoOaemMbl TEMIOIHEPTETUKH.

Texnuueckue ycmpoticmea u hpakmuyeckoe npumeHerue: JBUTaTellb BHYT-
PEHHET0 CropaHusi, ObITOBOM XOIOAUIBHUK, KOHIAUIMOHED.

/lemoncmpayuu

Tepmoounamuueckas (T/) cucmema. 3adanue enewnux ycnosuti ons T/ cu-
cmembl. Buewnue u énympennue napamempul. llapamempor T/ cucmemol

KaK cpeoHue 3HaueHus 8elUYUH, ONUCLIBAIOWUX €€ COCMOAHUE HA MUKDO-
CKONUYECKOM YPOGHE.

Hynesoe nauano mepmoounamuxu. Camonpouseonvras peraxcayus T/ cu-
cmembl K Mmenio6omy pagHo8ecuio.

Mopenp UIeanbHOro ra3a B TEpMOJMHAMHUKE — CUCTEMa YpaBHEHUM: ypaB-
HeHue MenneneeBa—Knaneiipona ¥ BeIpa)kK€HHUE JUIsl BHYTPEHHEW 3HEPIUU.
Y ca0BUS MPUMEHUMOCTH 3TOM MOJENIN: HU3Kasl KOHIIEHTPALMs YacTHI], BbI-
COKHE TeMIIEPATyphl. BeIpaskeHHEe NIl BHYTPEHHEW DHEPrUU OJHOATOMHOIO
MJCAIBHOTO ra3a. Keazucmamuueckue u necma-
muyecKue npoyeccyi.

OnemMeHTapHas paboTa B TepMoauHamMuKke. Brruncnenue paboTel o rpaduky
npoiiecca Ha PV-auarpamme.

Tennonepenaya kak cnocod M3MEHEeHUs1 BHyTpeHHel sHepruu Tl cucrembl
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1.  V3MmeHeHue BHYTPEHHEH SHEPIHH Tella IPU COBEPLICHUN paObOTHI:
BBUIET MPOOKH M3 OYTHUIKM NOJ] IEHCTBUEM CKATOTO BO3/yXa, HATPEBaHUE
a(upa BIaTyHHOU TPyOKe IMyTEM TpeHHS (BUICOIEMOHCTpAITHS).
2.  V3MeHeHMe BHYTpEHHEH sHEpruu (TeMIeparypsl) Tea py TeIio-
nepe-aaue.
3. OmnsIT o aguabaTHOMY pacIIMPEHHUIO BO3/lyXa (OIBIT C BO3AYIIHBIM
OT-HHBOM).
4. Mopnenu napoBoil TypOUHBI, IBUTATENs BHYTPEHHETO CrOPaHus, peak-
TUB-HOT'O JIBUTaTEJIsl.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut

1. 3mepeHue yaenbHO! TeII0EMKOCTH.

6e3 coBepiieHust paboTsl. KoHBeK1Ms, TEIUIONPOBOHOCTD, H3ny4yeHue. Ko-
TUYECTBO TEIIOTHI. TerIoéMKOCTh Tela. YoenvHas u MoAapHas menio- ém-
Kocmu eewjecmea. Ypaenenue Matiepa. Y aenbHasi TEIUIOTA CrOPaHuUs TOM-JIN-
Ba. Pacuér xonmyecTBa TeIUIOTH Npu Teruionepeaade. [lonstue 06 aana-
6atHoM nporiecce. [1epBbIil 3aK0H TepMOJUHAMUKA. BHYTpeHH:s SHEprusl.
KonuruecTBo TEIOTh U paboTa Kak Mepbl U3MEHEHUs BHyTpeHHel sneprunT /]
CUCTEMBI.
BTopoii 3aKk0H TepMOJUHAMUKY /171l PABHOBECHBIX MPOLIECCOB: Yepe3 3a4aH-
HOE paBHOBECHOE cocTossHue T/l cucTeMbl IPOXOAUT €IMHCTBEHHAS aaua-
Oara. AGcontoTHas TeMieparypa. Bropoil 3akoH TepMoIMHaMUKH 1Sl HEpaB-
HOBECHBIX MPOIIECCOB: HEBO3MOXKHO MEPeaTh TEIIOTY OT 00Jiee X0- JIOJHOTO
Tena Kk 6onee Harperomy 0e3 kommencaryu (Kimaysuyc). Heobpatu-mocts
MPUPOAHBIX TIporieccoB. [IpUHIIUIIBI 1EHCTBUS TETJIOBBIX MAIITUH.
KITJI. Makcumansnoe 3nauenue KII/I. Llukn Kapno. Dxonmoruueckue ac-
[EKThI UCIIOJIb30BaHMsI TEIUIOBBIX JBUTaTesneil. TennoBoe 3arps3HeHne OKpy-
JKaroIIen Cpeibl. Texnuyeckue ycmpoti-
CMea U MmexHoI02uYecKue npoyeccsl: X0I0JWIbHUK, KOHAULIMOHED, U3ENb-
HBI 1 KapOIOPATOPHBIN IBUTATENH, NAPO8As MYpOUHA, NOIYUeHUe CEePXHU3-
KUX memnepamyp, Vmuiu3ayus «menjiogulxy» omxo008 ¢ UCHONb308aHUEM
Mensi06020 Hacoca, ymuiu3ayus 6U0OPeaHU4ecKko20 Monauea 0is evlpa-
OOmMKU «Mensoso» u 21ekmposnepeuu. /lemoncmpayuu

1. VI3meHeHue Temneparypsl Ipy ainadaTHYeCKOM PACHIMPEHHH.

2. Bo3aymiHoe OrHHBO.

3. CpaBHeHUE y/IeIbHBIX TEIIOEMKOCTEH BEIIECTB.

4. CriocoObl U3MEHEHUS BHYTPEHHEHN SHEPTUU.

5. UccnenoBanue annabaTHOTO TIpoliecca.

6. KomnsvromepHvie mooenu menioguix oguzamenel.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npakmuKkym

1. U3MepeHue ynenbHON TEIUIOEMKOCTH.

2. Hccnedosanue npoyecca oCmul8anus 6eujecmsd.

3. Uccneoosanue aouabamnoeo npoyecca.

4. U3yyenue 83aumMoceasu IHepeuL MedCMOIeKYIAPHO20 83aUMOOCUCMBLUSL
U memnepamypbi KUNeHUsi HCUOKOCmell.

3.3 Arperatabie coctostHus BeriecTBa. Pa3oBbie epexos (5 yacos)

3.3 Arperatnbie coctostHus BernecTBa. Pa3oBbie epexoan (14 yacos)

[TapooGpa3oBanue u KoHAcHCaus. Micnapenue u kurienne. AOCOIOTHAS U

[TapooGpa3oBanue u KoHACHCANMs. VicnapeHne u Kurenue. Y aenpHas
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OTHOCHTEIIbHAs BJIAXKHOCTb BO3Ayxa. HacellleHHBIN map. YaenbHas Tel-
n0Ta MapooOpa3zoBaHUs. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHUS OT JaBiie-
HUS.
Tépnoe Teno. Kpucrammmaeckue u amopdusbie Teaa. AHU30TPOIHS CBOMCTB
kpuctayuioB. XKuakue kpucramuibl. CoBpeMeHHblEe MaTepuabl. [InaBinenue u
KpucTamu3anus. Y aenpHas Teriora miasnenus. Cyonuma-1us.
YpaBHeHHE TEIIOBOro OaaHca.
Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue. TArpOMeTp U McH-
XPOMETP, KaJOPUMETP, TEXHOJIOTUHU IIOJyYEHHUS] COBPEMEHHBIX MaTepU-aJIoB,
B TOM YMCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.
lemoncmpayuu
1. CpoiicTBa HaCBIIIEHHBIX MTAPOB.
2. Kurienvie npyu MOHMWKEHHOM JaBIICHHH.
3. CriocoObI M3MEpEeHUs BIAXKHOCTH.
4. HabmoneHre HarpeBaHus ¥ TUIABJICHUS KPUCTAITMYECKOTO BEIIECTBA.
5. JleMoHCTpanysi KpUCTAILIIOB.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut
1. 3mepeHne OTHOCUTEIbHOM BIQXKHOCTH BO3/lyXa.

TEIUIOTa MapooOpa3oBaHusl.

HacepiienHbie 1 HeHacChIIeHHbIE Mapbl. KauecTBeHHAs 3aBUCUMOCTb TUIOT-
HOCTHU U JaBJICHUS HACBIIIICHHOTO IIapa OT TEMIEPATyphl, UX HE3aBUCH-
MOCTH OT 00bEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphI KHIIC-
HUS OT JABJICHUS B HKHUIKOCTH.

BnaxxHocTts Bo3nyxa. AOGCONIOTHASI U OTHOCUTENIbHAS BIAXKHOCTh. TBEpAOE
teno. Kpucrammaeckue u amopdHbie Tena. AHU30TPOITHS CBOMCTBKPHCTA-
noB. [1aBnenue u kpucrayumzanus. Y aeiabHas TeroTa miasienus.Cyonu-
Marus.

lechopmayuu meépooeo mena. Pacmscenue u cowcamue. Cosue. Mooyno
FOnea. [lpeden ynpyeux oegpopmayuil.

Tennosoe pacuiupernue xcudkocmeti u meépovix mei, 00vbEMHOE U TUHell-
Hoe pacuupeHnue. AH2APMOHUIM MENN08bIX KOLOAHUL Yacmuy eeujecmaed
KaK NPUYUHA menio8o2o pacuiuperus mei (Ha KayecmeeHHOM YPOBHe).

[ [peobpazosanue snepauu 6 hazosvlx nepexooax. Ypasnenue mennoeozo
bananca.

Ilosepxnocmuoe Hamsdicenue. Koapuyuenm nogepxnocmnozo Hamsice-
Hus. Kanunnsapueie aenenus. /lagnenue noo UCKpUBIEHHOU NOBEPXHOCBIO
orcuoxocmu. @opmyna Jlannaca.

Texuuueckue ycmpoticmea u mexHon02udecKue npoyeccyl: KXKuaKue Kpu-
CTaJlIbl, COBPEMEHHBIE MaTEPHAIIHI.

lemoncmpayuu

TennoBoe pacmmpenue. CBOICTBA HACKIIEHHBIX TapoB. Kunenue. Kure-
HUE€ P IOHWKEHHOM JaBJICHHH.

U3mepenue cunvl nogepxHocmuo2o Hamsxcenus. Onvimul ¢ MbLIbHLIMU
NIEHKAMU.

Cmauusanue. Kanunnapuvie aenenus. Mooenu HenbloOmMoHOBCKOU HCUOKO-CIMU.
CriocoOsI U3MepeHus BIaXHOCTU. VcclieqoBaHne HarpeBaHus U TIaBJe-
HUS KPUCTAJUTMUYECKOTO BEIIECTBA.

Buowl oechopmayuii. Habarooenue manvix oeghopmayuii. Yuenuueckuii
IKCnepumenm, 1abopamopusle pabomol, npakmuKymisyvenue 3axo-
HOMepHOCmell UCNAPeHUs HCUOKOCEU.

H3mepenue yoenvHol meniomsl niasieHus 1bod.

H3yuenue ceouicme HacblWeHHbIX Napos.
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M3mepenne abCOMIOTHOM BIAXKHOCTH BO3/IyXa M OI[EHKA MacChI TapOBB
[IOMELLEHUH.

H3mepenue koaghuyuenma nogepxHocmHo20 HamsaHiCeHusl.

H3zmepenue mooyna FOnea. Hccnedosanue 3agucumocmu oegpopmayuu pe-3u-
H08020 00paA3ya oM NPUTLONCEHHOU K HeM) CUTIbL.

Tema 4. DnexTpoanHamuka (22 yaca)

Tema 4. Dnexrpoaunamuka (54 yaca)

4.1 Dnexrpocratuka (10 yacos)

4.1 Dnextpuyeckoe moie (24 gaca)

DJieKTpu3anus Tejl. DJIEKTPUUYECKU 3apsia. [[Ba BUIa AIEKTpUYECKUX 3a-
psnoB. [IpoBOJHUKH, TUAIEKTPUKU U IOJYNPOBOJHUKU. 3aKOH COXpaHe-
HUS AJIEKTPUYECKOrO 3apsja.
BsaumopeiictBue 3aps10B. 3akoH Kynona. ToueuHbli 351eKTpUUecKUid 3a-
psia. DnekTpudeckoe noje. Hanpsok€HHOCTH anekTpuueckoro nois. [Ipun-
LU CYNIEPIIO3ULINN AIEKTPUUECKUX IToJIeH. JIMHUN HanpsyKEHHOCTH dJIeK-
TPUYECKOTO TMOJIA.
Pabota cui anekrpocrarudeckoro nodist. [lorenmman. Pasnocts nmoreHmma-
110B. [IpOBOHUKY M TUANEKTPUKH B AIEKTPOCTATUYECKOM Mosie. Juamex-
TpUUECKasl IPOHUILIAEMOCTb.
OnextpoéMkocTb. KoHieHcaTop. DeKTpoEMKOCTD TUNIOCKOTO KOHIEHCA-TOpa.
DHeprus 3apsKEHHOI0 KOH/IEHCaTopa.
Texuuueckue ycmpoticmea u npakmuieckoe npumeHeHue: SMEKTPOCKOIL,
PIIEKTPOMETP, AJIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHHE 3JIEKTPONpuoOo-
POB, KOH/IEHCATOP, KOMUPOBAJIbHBIN anmapar, CTpyHUHBIA PUHTED.
lemoncmpayuu

1. YeTpoiicTBO M pUHIMI AEHCTBUS 31EKTPOMETPA.

2. B3auMmoseiicTBre HadIEKTPU30BAHHBIX TEII.

3. DIIeKTpUIeCcKOe T0JIe 3apsHKEHHBIX TEll.

4. TIpOBOJTHUKY B DJIEKTPOCTATUIECKOM TOJIE.

5. DnekTpocTaTuueckas 3amuTa.

6. JIMPIEKTPUKH B DJIEKTPOCTATHUECKOM TOJIE.

7. 3aBUCUMOCTb JIEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOpa OT IO 1

IUIACTHH, PACCTOSHUSA MEXy HUIMH U IUAJIEKTPUUECKOM TPOHULIAEMOCTH.

8. DHeprus 3apsHKEHHOr0 KOHASHCATOPA.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut
1. smepeHnue 31eKTpoEMKOCTH KOHIEHCATOPa.

DJIeKTpu3alys Tell U €€ MpOosBIICHUS. DJIEKTpUYecKuil 3apsaa. [[Ba Buaa
AIIEKTpUYECKUX 3apsAa0B. [IpOBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOTHUKH.
DJIeMEHTAPHBIN 3IEKTPUUECKUH 3apsil. 3aKOH COXpPaHEHUsI AJIEKTpUYE- CKO-
ro 3apsja.

BsaumopeiictBue 3apsioB. Toueunsie 3apsaabl. 3akoH Kynona. Dnexkrpuye-
ckoe noste. Ero neiicteue Ha anexkrtpudeckue 3apsaapl. Hanpssk€HHOCTD dmek-
Tprueckoro noisi. [Ipo6uslit 3apsan. JInnuy Hanps->KEHHOCTH SIIEKTPHIECKOTO
1oJ1s1. OJHOPOAHOE AJIEKTPUUECKOE MOJIE.

[ToTeHIHaTbHOCTh 3JEKTPOCTATHUECKOTO MoJid. Pa3HOCTh MOTEHINANIOB U
HanpspkeHue. [loTeHnuanbHas 3Heprus 3aps/ia B 3J1EKTPOCTaTUYECKOMIIO-
ne. [loreHnnan anexTpocTaTuuecKoro nois. CBsA3b HAPSHKEHHOCTH

MOJIS1 U Pa3HOCTH MOTEHIMAJIOB IS JIEKTPOCTATUYECKOTO MOoJIs (Kak Of-
HOPOJIHOT'O, TaK U HEOJTHOPOJIHOTO).

[ TpyHIMI CynEepIO3ULIAN dTIEKTPUUECKUX TTOJIEH.

[ lone moueunoeo 3apsada. Ilone pasnomepro 3apsicennou cghepol. Ilone pag-ro-
MepHOo 3apsicenno2o no 00vémy wapa. Ilone pasHomepHo 3apsicentoll becko-
HeyHou niockocmu. Kapmunol 1uHUl HANPAHCEHHOCMU YMUX NOJIEU

U SKEUNOMEHYUATILHBIX NOBEPXHOCIELL.

[IpoBOAHMKH B 3JEKTPOCTATHUECKOM I0J€. Y CIIOBUE PAaBHOBECHS 3apsi/iOB.
JIMDIIEKTPUKN B JIEKTPOCTATUYECKOM ToJe. J(ManekTpuueckas NpoHUIIAae-
MOCTb BEILIECTBA.

KonzaeHcaTop. JNeKTpoEMKOCTb KOHIEHCATOPa. IEKTPOEMKOCTD IIJIOCKOTOKOH-
neHcaropa.

[lapannenvroe coedunenue konoencamopos. [locneoosamenvhoe coeoune-nue
KOHOeHcamopog. JHEPTUs 3apsSKEHHOT0 KOHAEHCaTopa.

guoicenue 3apancenHol Yacmuysbl 8 0OHOPOOHOM dlleKmpudeckom noie. Tex-
HUYecKue yCmpoucmea u mexHojio2uieckue npoyeccol. 3IeKTPOCKOI, AIEKTPO-

MCTP, DJICKTPOCTATUYCCKAs 3alllUTa, 3a3CMJICHUC 3H€KTpOHpH60pOB,
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KOHJICHCATOPBI, 2eHepamop Ban de [ paagha.

lemoncmpayuu

Y CTpOoHCTBO U IPUHLIMI ICUCTBUS SJEKTPOMETPA. DIICKTPUUECKOE TOJIE 3a-
PSOKCHHBIX IAPUKOB. DIEKTPUUYECKOE TOJIE IBYX 3apsKEHHBIX TUIACTHH.
(Mooenv snekmpocmamuyeckozo eenepamopa (Bau oe I'paagha).
[TpOBOAHUKY B AJIEKTPUIECCKOM TT0JIE. DIEKTPOCTATHIECKAS 3aIlUTA.
Yempoticmeo u Oeticmeue kondencamopa nOCMOSHHOU U NEPEMEHHOU EM-
Kocmu.

3aBHUCHUMOCTH 3JIEKTPOEMKOCTH TUIOCKOTO KOHIEHCATOpa OT IUIOIIA M T1a-
CTHH, PACCTOSTHUSI MEXKy HUMU U JTUDJIEKTPUUECKON TPOHUIIAEMOCTH.
DHeprus dMeKTPUIECKOro MOJIs 3apsHyKEHHOT0 KOH/IEHCaTopa.

3apsoka u paspsaoxka KOHOeHcamopa uepes3 pe3ucmop.

Yuenuueckuit sxcnepumenm, nabopamopmnuie pabomul, npaKkmuxkym
Oyenka cun 63aumo0eticmeusi 3apsANCeHHbIX meil.

Habniodenue npespawjenus s3Hepauu 3apsriceHHo20 KOHOeHCamopa 6 IHep-
U0 UBTYYeHUS

ceemoouooa. M3yuenue npomexkanus moxa 8 yenu, cooepicaujeli KOHOeHca-mop.
Pacnpedenenue paznocmu NOMeHyuanios (HanpajceHus) npu nociedosa-
MeibHOM COeOUHeHUuU

KoHOeHcamopos. Hccnedoeanue paspsaoa KoHOeHcamopa uepes pe3ucmop.

4.2 TIocTOSIHHBIH 3NeKTprUecKuid TOK. TOKH B pa3HbIX cpeaax (12 gacos)

4.2 TToCcTOSIHHBIH AIIeKTpUYeCcKHii TOK (24 yaca)

DNEeKTpUYECKU TOK. Y CIIOBUSA CYILIECTBOBAHUS 3JIEKTPUUYECKOro Toka. Mc-tou-
HUKHU TOKa. Cuna Toka. [locTosSHHBII TOK.

Hanpsoxenue. 3akon OMa 111 y9acTka 1emu.

DNEeKTPUYECKOE COMPOTUBIIEHUE. Y IeIbHOE COMPOTUBIIEHUE BEIIECTBA.
[TocnenoBarenbHOE, MapAILIETBHOE, CMEIIAHHOE COEIMHEHNE IIPOBOIHU-

KOB.

PaGora snekrpudeckoro Toka. 3akoH J[xoyns—IJIenna. MouHocTh diek-
TPUYECKOTO TOKA.

O/1C u BHyTpeHHEe COITPOTUBIICHUE UCTOYHUKA TOKA. 3aKOoH OMa 115l 0I-HOM
(3aMKHYTOM) 25IekTpuueckoi renu. KopoTkoe 3amMbIkaHue.

DNeKTpOHHAsk MPOBOAMMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTb COIpPO-THUB-
NIeHUs METauIOB OT TeMneparypsl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

Cuna toka. ITocTostHHBIN TOK. Y CIOBHS CyIIECTBOBAHUS ITOCTOSIHHOTO
piiekTpuueckoro Toka. Mcrounuku Toka. Hampsokenne U u 9J1C E. 3akon
Oma i1 ygacTKa LEeTH.

DJIEKTPUYECKOE CONIPOTUBIIEHNE. 3aBUCUMOCTh CONPOTUBIIEHUS OJHOPO/-
HOT'O IPOBOJIHUKA OT €r0 JUIMHBI U IO ONEPEYHOTO CEUEHUSI.

Y nenbHOE CONPOTUBIIEHUE BEIIECTBA.

[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEIMHEHUE NPOBOJHU-
KOB. Pacu€r pasBeTBIEHHBIX 3nekTpuueckux neneit. [lpasuna Kupxeoga.
PaboTa snektpuueckoro Toka. 3akoH /xoyns—Ilenna.

MOIIHOCTD 3JIEKTPUYECKOTO TOKA. 1ennosas MowjHoCmy, @vloensemMas Ha
pezucmope.

OJIC 1 BHYTpEHHEE CONMPOTHUBJIIEHUE HMCTOYHHMKA TOKa. 3akoH Owma s
MOJIHOM (3aMKHYTOM ) 3JIEKTPUUYECKOM 11enu. MOITHOCTh HCTOYHHKA TOKA.
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[TonynpoBonHuku. CoOCTBEHHAs: U MPUMECHas! MPOBOAMMOCTbD IOJIYIIPOBO/I-
HuKoB. CBolicTBa p—N-niepexona. I[1onynpoBoiHUKOBBIE NPUOOPEL. DIEKTPU-
YEeCKUI TOK B pacTBOpPax U paciijiaBax 3JEKTPOJIUTOB. DIIEKTPOIUTHYECKAs
nrcconanus. DIeKTPOIIU3.

Mounnus. [1nazma.
Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHenue . aMrnepMeTp, BOJb-
TMETP, PEOCTAT, ICTOYHUKHU TOKA, 3JICKTPOHArpeBaTelIbHbIC PUOOPHI,3JICK-
TPOOCBETHUTEINbHbIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHHUS, BAKYYMHBIN 1~
0Jl, TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN JHO/], TAIbBAHHUKA.
lemoncmpayuu

1. VI3mepeHwue CHITBI TOKA M HATIPSKCHUS.

2.  3aBUCHMOCTH CONPOTUBIICHUS IIJIMHAPHUECKUX MTPOBOTHUKOB OT

JUIMHBI, TTOMIAAH TIONIEPEYHOr0 CEYeHUs U MaTepuaa.

3. CMenranHO€ COeTMHEHHE TIPOBOJHUKOB.

4. TIpsmoe uzmepenne J/1C. KopoTkoe 3aMbIkaHUE raIbBAHUYECKOTO JJIe-

MEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIICHHUS.

5. 3aBHCHUMOCTb COMPOTUBIICHUS METAIIIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTb AJIEKTPOJIUTOB.

7. HckpoBoii pa3psii M IPOBOAMMOCTE BO3yXa.

8.  OmHOCTOPOHHSS MPOBOAUMOCTD AHOAA.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut

1. I3yyeHne cMEUIaHHOTO COEMHEHUS PE3UCTOPOB.

2. N3mepenue D/1C ucToyHMKa TOKA ¥ €0 BHYTPEHHETO COIPOTHBIICHHS.

3. HabOuroreHune aexTposm3a.

DnexTpuuecKuil ToK B razax. CaMOCTOSTENBHBIN U HECAMOCTOATEIbHBIN pa3psil.

KopoTkoe 3aMbIkaHue.

Konoencamop 6 yenu nocmosHHO20 MOKa.

Texnuueckue ycmpoucmea u mexHoa02udecKue npoyeccol: aMIepMerp,
BOJITMETP, PEOCTAT, CYETUUK IEKTPUIECKOM SJHEPIUH.

lemoncmpayuu

3MepeHue cuibl TOKA U HAIIPSDKEHUS.

Vccneoosanue 3a8UCUMOCIU CUTILL MOKA OM HANPAXCEHUs OISl pe3ucmopa,
1amnbl Hakanueanus u c6emoouooa.

3aBUCUMOCTb COIPOTUBIIEHUS LIWINHAPUYECKUX IPOBOJHUKOB OT JUINHBI,
[JIOLIA/IN IIONIEPEYHOI0 CEUYEHUsS U MaTepraa.

Hccnedosanue 3a8ucumocmu Cuibl MOKa 0m CORPOMuUGIeHUs: npU NOCMO=5H-
HOM HANPAJICEHUU.

[Ipsimoe uzmepenue IJ1C. KopoTkoe 3aMbIkaHuE raibBaHUYECKOIO dJie-
MEHTa U OLICHKa BHYTPEHHETO CONPOTUBIEHUs. Cnocobwl coedunenus uc-
mounuxos moka, I/C bamapeii.

Hccnedosanue pasHocmu nOMeHyuanios Mexcoy noaocamu UCMOoYHUKA
moxa om cuibl moxa 6 yenu.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomoi, npakmuKkym
Hccnedosanue cmMeuwanio2o coeOuHeHUs pe3UCmopos.

H3mepenue yoenvHo2o conpomugneHus npo8oOHUKOS.

Hccnedosanue 3a8ucumocmu CUibl MOKa Om HANPANCeHUs O IAMNbIHAKANU-
BAHUSL.

YVeenuuenue npeoena uzmepenus amnepmempa (sorommempa). Uzmepe-
Hue D/]C u BHyTpeHHEro CONpOTUBIIEHUS! HCTOYHHKA TOKa. Mcciedosanue
zasucumocmu I/]C 2anveanuuecko2o snemenma om epe-meHu npu Kopom-
KOM 3aMbIKAHUU.

Hccnedosanue pasHocmu NOMeHYUanio8 Mexcoy noa0CamMu UCMOYHUKA
MmoKa om Cutbl moKa 6 yenu.

Hccnedosanue 3a6ucumocmu nOJIE3HOU MOWHOCMU UCTOYHUKA MOKA OM
CUbL MOKA.

HabGmnroneHue snekTposmsa

4.3 Toxu B pa3HbIX cpeaax (6 yacos)

DJIEKTpAYECKas: MPOBOJUMOCTh PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS MPO-
BOJAMMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTb CONPOTUBIIEHUS METAJIIIOB OT
TeMieparypbl. CBEpXIIPOBOAUMOCTD.
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DNEeKTpUUECKUN TOK B BakyyMe. CBOMCTBA 3J1€KTPOHHBIX MTyykoB. [Tomy-
npoBoaHUKU. COOCTBEHHAs! U IPUMECHAS! TPOBOUMOCTH MOJIYIIPO- BOAHU-
koB. CBoiicTBa p—N-nepexoaa. [1omynpoBoTHUKOBBIE TPUOOPHI. DIEKTPH-
YECKHUI TOK B JIEKTPOJIUTAX. DIEKTPOJIUTHYECKAs JUCCOLUALUSA. DIEKTPO-
mu3. 3akonbl Dapajes A AIEKTPOIIn3a.

DnexkTpuyeckuil Tok B razax. CaMocTOsATENbHBIN U HECAMOCTOSTEbHBIN
paspsl. Pa3inuHble TUIIBI CAMOCTOATENBHOIO paspsaaa. Monnus. [1nazma.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenue: razopa3psiHble
JTaMITBI, SJIEKTPOHHO-ITy4eBast TpyOKa, MOJTYIPOBOTHUKOBBIE IPHOOPHI:
o1, TpaH3UCTOP, GOTOAMO], CBETOAUO/; ralbBaHUKa, padHUPOBAHKE
Me/1, BBITUIABKA ATFOMUHHUS, SJIEKTPOHHAS MUKPOCKOITHS.
/lemoncmpayuu

3aBHUCHUMOCTh COITPOTUBJICHUS METAIIJIOB OT TemrepaTypsl. [[poBoguMocThb
AIIEKTPOJIUTOB.

3axonvl anexmpoauza Papaoes. Hckposou paspsao u nposoouMocms 603-
oyxa.

CpasHenue npogooumocmu Memanios u noaynpo8oOHUKOS.
OAHOCTOPOHHSISI TPOBOAUMOCTH TNO/1A.

Yuenuueckuii 5xcnepumenm, nabopamopnvie padomul, npaKmuKym
Habmtoienue snextponusa. Msmepenue 3apsoa 00nosaienmno2o uona. Hc-
ceoosanue 3a8UCUMOCMU CONPOMUBTIEHUSI MEPMOPE3UCOpa Om mem-nepa-

mypoi.
Cusamue 801bmM-aMNEPHOU XapaKmepucmuku oOuood.

OUBNYECKHM [TPAKTUKYM (16 uacog)

Cnocobwl usmepenus usuueckux eiuyur ¢ UCNOIb308AHUEM AHALO208bIX U
YuUpposvix usMepuUmMenbHbLIX NPUOOPO8 U KOMHLIOMEPHBIX OAMYUKOBbIX CU-
cmem. Abcomommuvle U OMHOCUMENbHBLE HOZPEUHOCIU USMEPEHUL] (DUULeCKUX
senuuut. Oyenka spanuy nocpeutHocmell.

[Iposedenue KOCBEHHbIX UMepeHull, UCCIe008aHUll 3a8ucumocmetl Gusu-
YecKUux 8eUYUH, NPOBEPKA NPEOIONCEHHbIX 2unome3s (6b100p u3 pabom,
ONUCAHHBIX 8 MeMaAmu4ecKux pazoenax «Yuenuueckuil sKkcnepumenm, na-
bopamopubvie pabomul, NPAKMUKYM?).

Pe3eps (2 yaca)

Pe3eps (10 gacoB)
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TemaTnueckoe miannposanue kypcall kiacc

ba3oBblil ypoBeHb (2 yaca)

VYray0neHHbiit ypoBeHs (5 4acoB)

HUYECKOro JBMXeHus. Cucrema orcuéra. TpaekTo-
pust. [lepemenienue, CKOpocTh (CpeHsst CKOPOCTb,
MIHOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepUaIbHOM

TOYKH, UX ITPOCKIUN Ha OCH CUCTEMBI KOOpJAWHAT.

Kon-Bo |Tema: @u3uka U MeTOAbI HAYYHOI0 O3HAHUS 2/54 Komn-Bo
JacoB JacoB
1 ®duzuka — Hayka o npupoje. Hayunsie MmeTozsl mo-
3HAHUS OKpYXkaroriero Mupa. Posib sxkcnepumMenTa u
TEOPHH B IIPOIIECCE MTO3HAHMS IPUPOIBI. DKCIEpH-
MeHT B ¢u3uke. MoaenupoBanue Gpu3NUECKUX sBIIe-
HHI1 U IPOLIECCOB.
JlemoHcTpauuu 1. AHajgoroBble U IU(PPOBBIE U3MeE-
pUTEIIbHBIC TPHOOPHI, KOMITBIOTEPHBIC TATYUKH.
1 Hayunsle runoressl. Gu3ndeckue 3aKOHbI U TEOPUH.
["paHUIBI IPUMEHUMOCTH (PU3HYECKUX 3aKOHOB.
[IpunHimn coorBeTcTBUA. Poib u MecTo (u3HKH B
(GbopMHpPOBaHUN COBPEMEHHOW HAyYHOW KapTHUHBI
MUpa, B IPAKTUUYECKOH 1eATEIbHOCTH JIIOICH.
Cnocobwi uzmepenus pusuyeckux eIudul (aHai0208ble U Yupposvie usmepu- 1
meibHble nPUdOPsL, KOMNbIOMEPHble damuuKogvle cucmemvt). Iloepewnocmu u3-
Mepenutl puzuneckux erudutr (AOCONOMHASL U OMHOCUMENbHAS).
(Mooenupogarnue guzuueckux s61eHull U npoyeccos (mamepuanivras moyka, ao- |1
CONIIOMHO MBEPO0e Meno, UOEAIbHAS HCUOKOCMb, UOeAlbHbIU 2a3, MOYeUH bl 3a-
p510).
/labopamopnas paboma: H3mepenue cuivl moxa u HanpsiceHus 8 yenu nocmo- |1
S1HHO020 MOKA NPU NOMOWU AHANO208bIX U YUPPOBLIX USMEPUMENbHBIX NPUOO-
pos.
Tema: Mexanuka  18//35u4
Kunemaruka 4/104
1 MexaHnnueckoe JABikeHrue. OTHOCUTEIBHOCTh MeXa-
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CrnosxeHue nepeMeIeHni U CII0)KEHUE CKOPOCTEM.
PaBHOMEPHOE U paBHOYCKOPEHHOE MPSAMOJIMHENHOE
nBroKeHue. ['paduky 3aBUCUMOCTH KOOPJMHAT, CKO-
POCTH, YCKOPCHUS, ITYTU U ICPEMCIICHUA MaTCPH-
aJIbHON TOYKH OT BpeMeHHU. CBOOOIHOE NaJIeHHe.

Y ckopeHre cBOOOJHOTO 1a/IeHHUS.

/[sudicenue mena, OpouleHHo20 NOO Y2i0M K 20PU3OHMY..

3asucumocms KOOpOUHam, CKOpoCmu U YCKOPEHUs MAmMepuaibHol moyky om
epemenu U ux epaghuxu

Pewenue 3a0au no meme «/[eudcenue mena, 6pouteHHo20 noo y2iom K 2opu-
30HmMY. »

KpHBOHHHeﬁHOG JBHKXCHUC. I[BI/I)I(CHI/IG MaTCpHraib-

HOM TOUKH 10 OKPYXHOCTHU C IIOCTOSIHHOM 110 MOZYJIIO

CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEHHAs! CKOPOCTb.
[lepuon u yactora oOpamenus. LleHTpocTpeMuTeh-
HOE YCKOpEHUe

JlabopaTopHas pabora: M3ydueHne HepaBHOMEp- HOTO
JIBUKSHHUSI C [IENTbIO OTpeIeJIeHHs] MTHOBEHHON
CKOPOCTH.

. LJenmpocmpemumenvroe (HopmanvHoe), KacamenvHoe (MaHeeHYUuaIbHoe) u noJ-
HOe YCKOpeHue MamepuaibHot moyKy

|Pewienue 3a0ay

Vlabopamopnas paboma: Hccneoosarnue 3agucumocmu nepuooa 0opaujeHus Kou-
YecK020 MAsMHUKA Om e20 napamempos

Iunamuka 7/104+

[Tpuniun otHocuTensHOCTH ["anunes. [lepBblii 3a-
KOH HproToHa. IHEpIManbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [IpuHuun cynepno3uuuu cui.
Bropoii 3akoH HeroTOHA 17151 MaTepUATBHON TOYKH.
Tperuii 3axkoH Hbr0TOHA 111 MaTepraibHbIX TOYEK

|Heunepyuanvhsie cucmemsl omcuéma (onpedenenue, npumepsl). Bec mena, 06u-
DICywe2ocst ¢ yckopenuem
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Cratuka (1 u3 4) Crooicenue cun, npuiodceHHvlx K meépoomy meiy.

Cratuka (2 u3 4) Llenmp msocecmu mena.

3aKOoH BceMUpPHOro TsaroteHus. Cumna tsxectu. [lep-
Basi KOCMUYECKasi CKOPOCTb

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

OKEUBANEHMHOCb 2PABUMAYUOHHOU U UHEPMHOU MACChL. 3a8UCUMOCTb YCKOpe-
HUs C60000H020 NAOEHUsL OM 8bICOMbL HAO NOBEPXHOCMbIO NIAHEMbl U OM 2e02pa-
@uueckoil wiupomol. /lgudiceHue HebecHvbix men u ux cnymuuxos. 3axkoust Kennepa.

Ulasnenue. I'uopocmamuueckoe dasnenue. Cuna Apxumeoa

Pewenue 3a0ayu o meme «{unamurxay

Tpenue. Buabl Tpenus (OKOs, CKOJIbXKEHUS, Kaue-
Hust). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHus
CKOJIbJKEHUS U cuia TpeHus nokosi. Kospdunument
TpeHus. Cuia COpOTUBIIEHUS NPYU IBUJKEHUU TeJa
B KMJIKOCTH WJIU Ta3e.

[locTynaTenbHoe U BpalaTelbHOE ABMKEHHE a0Cco-
JIIOTHO TBEPAOIO TEIA.

MOMEHT CUJIbl OTHOCUTEIBHO OCH BpateHus. [1neuo
CHJIBIL. Y CJIOBHS PABHOBECHS TBEPIOTO TEJA.

(Craruka 3 u3 4) Vemotiuusoe, neycmoiiuusoe, 6espasiuunoe pasrnosecue. Jlabo-
[pamopnas paboma: Hszmepenue kodgppuyuenma mpenus no eenudune yeno-6020
koaghuyuenma 3asucumocmu Fmp(N).

[ Ipakmukym «3mepenue pagnooeticmeyioweli CUl npu 08UdceHuu Opycka no
HAKJIOHHOU NIOCKOCTNUY

[ Ipakmukym «M3mepenue pagrnooeticmeyioweli CUl npu 08UdceHuU Opycka no
HAKJIOHHOU NIOCKOCTUY

JlaboparopHas pabota «VccnenqoBaHue ycnoBuil pas-
HOBECHs TBEPAOTO Tea, UMEIOIIETO OCh BPALLICHUS.

(Cratuka 4 w3 4) JlabopatopHas pabora «/3yueHue yCTOHUMBOCTH TBEPHOTO

TCJIa, UMCIOIICTO IJI0IIAaJ b OIMOPHI.»

3aKoHbI cOXpaHeHHs1 B MexaHuke 6/10
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VIMIynibc MaTepraabHONW TOUKH (Tela), CHCTEMBI Ma-
TEPUATIBHBIX TOYEK. VIMITyJIbC CHIIBI 1 U3MEHEHUE UM-
yJIbCa TeJa. 3aKOH COXPaHEHMsI UMITyJbca. PeakTus-
HOE JIBUKECHHE

(Momenm umnynvca mamepuanvHou mouxu. Ilpedcmasnenue o coxpanenuu mo-
Venma umnyivbea 8 YeHmMpaabHblX NOJSX.

[[enmp macc. Teopema o dsudicenuu yenmpa macc.

|Pewienue 3a0ay no meme «3axon COXPAHEHUS UMNYIbCA»

PaGora cuiibl. MOIIHOCTD CUJIBL.

Kunerndeckas s3Heprust MaTepUaIbHON TOYKH. Teo-
pema 00 U3MEHEHUN KMHETUYECKOM SHEPIHH.

[Paboma cunvl Ha Maniom U Ha KOHeuHoM nepemeujenuu. I paghuueckoe npeocmag-
1enue pabomul Cuibl.

[ Ipaxmuxym « U3mepenue umnynosca mena no mopmo3sHOMY Nymu. »

[ Ipakmuxym «Hzmepenue umnynvca mena no mopmo3HOMy nymu.»

[lorenunanpHas 3Heprus. IlorennnanpHas sHeprus
yrpyro aegopMupoBaHHOM NpyxkuHbI. [loTeHnanb-
Hasi DHEeprus Tena Boau3u nosepxHoctu 3emiu. [lo-
TEHI[MAJIbHBIE U HENOTEHIMAIbHbIE CUIIBL. CBS3b pa-
00ThI HEMOTEHIIUAIBHBIX CHJI C U3MEHEHUEM MEXaHU-
YECKOM DHEPIUU CUCTEMBI TEIl

3aKOH COXpaHEHHSI MEXaHUYEeCKON YHEPTUH. YTIpyrue
W HEYIIpYyTHe CTONKHOBeHUs. JlabopaTopHas

pabota «3yduenue abCcoMOTHO HEYITPYTOTO yiapa C
MMOMOIIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MAsTHUKOB)

[ lomenyuanvhas suepeus mena 6 00HOPOOHOM 2pasUmMayuoHHom none. Ilomen-
YUATbHAA dHepeUs mea 8 2PABUMAYUOHHOM NOJle 0OHOPOOHO20 Wapa (6HYmpu u

6He wiapa). Bmopas kocmuueckasn ckopocmo. Tpemvs Kocmuyeckas CKopocno.
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Ypasnenue Bepnynnu 011 udeanbHou HCUOKOCMU KAK Cle0Cmeue 3aKoHa coXpaHe-
HUS MEXAHUYUECKOU dHePIUU.

Ulabopamopnas paboma « Onpedenenue pabomul Cuibl MPeHUst BPU OBUICEHUU
mena no HaKIOHHOU NAOCKOCHU. »

Tema: Mosekyasipuasi pu3nKa 1 TepMoauHaAMuKa 24/49

OCHOBBI MOJIEKYIIIPHO-KHHETHYECKOM Teopun 9/15+3 (mpakTrKym)

OCHOBHBIE MOJI0KEHUS MOJIEKYJIIPHO-KMHETHYECKOU
TEOpPUH U UX OIBITHOE 000CHOBaHUEe. bpoyHoBCKOE
neokenue. uddysus. Xapakrep 1BuKeHUs U B3au-
MOJZIEHCTBHUS YacTULl BeniecTBa. Monenu cTpoeHus ra-
30B, JKUJAKOCTEH U TBEPABIX TEJ U OOBICHEHHE CBOWCTB
BELIECTBA HA OCHOBE 3TUX MOJEJIEH.

Macca u pazmepsl Mosieky. KonnuecTBo BeniecTna.
[locrosinnas ABoraapo. TemnoBoe paBHoBecue. TeMm-
reparypa u e€ usmepenue. llkana remmneparyp Llens-
cust

|Pewienue 3a0ay

Pewienue 3a0ay

labopamopnas paboma: Hccrnedosanue npoyecca yCmano8e s Menio8o2opas-
Ho8ecUsl npu menjioodMene medxcoy 2opsyetl U X0100HOU 80001

Monens uneanpHOro raza. OCHOBHOE ypaBHEHHUE MO-
NIeKyISIPHO-KMHETHYECKOM TEOPUH HJICaIbHOTO Ta3a.

AGcoutoTHas TeMIepaTypa Kak Mepa cpeHel KuHe-
THUYECKOW SHEPIHH TEIUIOBOTO ABUKEHUS YaCTHI]
rasza. [lIxana temnepatyp KenbBuHa.

(Mooenv udeanvrnoeo 2aza 6 MKT: wacmuybvi eaza 08uxcymcs Xxaomuvecku u He
83auMooeticmayom opye ¢ Opyeom

Cea3b abconomuol memnepamypsbl mepmMoOUHAMUYLECKOU CUCEMbl CO CpeOHell

Kunemu4eckou aHepeued nocmynaniejlbHoco menjioeoco osudicenus eé uacmuy
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Pewenue 3a0au no meme « OcHogHoe YpaeHeHUe MOJI@KyJZﬂpHO-KUH€muV€CKOﬁ
meopuuy

["a30BbIe 3akOHBI. Y paBHeHUEe MenpaeneeBa—Kiia-
neripoHa. 3akoH JlainbToHa

I/I30npoueccm B HACaJIbHOM ra3€ C IoCTOAHHBIM KO-
JIMYCCTBOM B€HICCTBA

[ Ipakmukym «M3yuenue uzomepmuueckozo npoyecca (peKomMeH008aHO UCHONb30-
sanue yugposou rabopamopuir). »

[ Ipakmukym «M3yuenue uzomepmuueckozo npoyecca (peKkomMeH008aH0 UCHONb30-
sanue yughposoli 1abopamopuu). »

[Peuienue 3a0ay no meme «I a3o6vie 3aKOHbLY

['paduueckoe npencTaBIeHUE U30TPOLIECCOB: H30-
TepMa, 130X0pa, n300apa.

JlaboparopHast pabora: OnpeesieHne MacChl BO3yXaB
KJIACCHOW KOMHATe Ha OCHOBE U3MEpPEHU 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3/IyXa B HEH.

JlaboparopHas pabora «3yueHnue n3o0apHOro mpoiecca»

Peutenue 3a0au no meme «Hzonpoyeccuol 8 udeanbHom 2aze ¢ NOCMOAHHbIM KOJIU-
yecmeom sewecmea. I paghuueckoe npedcmasieHue U30npoYeccos: U30mepma, u3o-
xopa, uzobapa»

Pewenue 3a0au no meme «HMzonpoyeccwvl 6 udeanbHom 2aze ¢ NOCMOAHHBIM KO-
yecmeom gewjecmaa. I paguueckoe npedcmasienue u30npoyeccos: uzomepma,
uzoxopa, uzobapay

Ob6o6warowuii ypox no meme « OCHO8bI MONEKYIAPHO-KUHEMUYECKOL MeoPULy

OcHoBbl Tepmoaunamuxu 10/20

TepmoauHaMuueckas cucreMa. BHyTpeHHss sHEprus
TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI €€ n3Me-
HeHust. KonmnuecTBo TemoThl U paboTa.

BHYTpCHHSISI SHEPTIUA OAHOATOMHOI'O UACAJIBHOT'O
rasa.

3aoanue enewnux ycnosuti onsi T/] cucmemol. Buewinue u 6HympenHue napa- mem-
pol. [lapamempuol T/ cucmemvl Kak cpeonue sHaueHus: eIUYUH, ONUCLIBAIO-UUX €€

COCMOsARUEe Ha MUKDOCKONUYECKOM YPOBHE.
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Hy]l860€ Ha4aio mepMOaUHaMMKU. CCZMOI’ZPOI/B@OJZbHClﬂpeJZaKCCZI/{I/l}Z Tﬂ CUCmem»uvlK
menjio6omy paeHoeecuro.

(Mooenb uoeanvro2o eaza 6 mepmoOuUHaMuKe — CUCmemMa YPAaeHeHUull. ypasHeHue
(Menoeneesa—Knanetipona u evipasicenue 0151 BHympeHHell IHepeuu. Ycnosus
NPUMEHUMOCTU IMOU MOOENU. HUZKAS KOHYEHMPAYUs 4acmuy, blCOKUe memne-

[pamypul

Busl Tenonepesauu: TEI0NPOBOIHOCT, KOHBEK-
1151, U3JIydeHHUe. Y IelIbHas TEIIIOEMKOCTD BEILECTBA.
KosinyecTBO TEIIIOTHI IPU TEILIONEpeIaye.

[Tonstre 06 agnabaTHOM mporecce. [lepBoIit 3ak0H
TCPMOJIUHAMUKN

|Keazucmamuueckue u Hecmamuieckue npoyecchyl.
Dnemenmapuas paboma 6 mepmoounamuxe. Boiuucienue pabomol no epaguxy
npoyecca na pV-ouazpamme

Yoenvnas u monsapnas mennoémxocmu sewecmea. Ypaenenue Matiepa

Yoenvnas mennoma cecopanus monnusa. Pacuém xonuuvecmsa menaomel npumen-
lonepedaue

HpI/IMeHeHI/Ie HCpBOFO 3aKOHa TepMOI[I/IHaMI/IKI/I K
n3omporeccam. ['paduueckas naTepnpeTanus pa-
OOTEHI Ta3a.

Brtopoii 3akon TepmoanHamuku. HeobpatuMocTh
[POLIECCOB B IPUPOJIE.

[Peuiernue 3aday no meme «HpuMeHeHue nepeoco 3aKoHa mepMOOZ/lHClMMKM K U30-
npoyeccamy

Konuuecmeo mennomst u paboma Kaxk mepvl usmeHenus sHympennei snepauu T/]
cucmemvl

Bmopoti 3aKoH mepmMoOUHAMUKU 0151 HEPABHOBECHBIX NPOUECCOB. HEBOZMONCHO
nepedams menyiomy om Oonee X0100H020 meia K 0o/iee Hacpemomy 6e3 KOMNeH-
cayuu (Knaysuyc).

TennoBbie MamHbL. [[pUHIUTIBI IECTBHS TEMIOBBIX
MaruH. [IpeoOpa3zoBanus SHEPTUH B TEIUIOBBIX Ma-
mmHax. KII/ remmoBoit mammnsl. [{ukin Kapho u ero

KT/
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JKOJOTHYECKHE TPOOJIEMbI TETUIOPHEPTETHKH.
JlaboparopHas pabota «3MepeHue yaenpHOM Temio-
EMKOCTH»

JlaGopatopHas paboTta: MccnenoBanue npoiecca OCThIBaHUS BEIIECTBA.

[ Ipaxmuxym «. Hccnedosanue aduabammnoco npoyecca

[ Ipakmuxym « Hccredosanue aduabammnoeo npoyeccay

Obobwarowuti ypok no meme « OCHO8bl MEPMOOUHAMUKUY

ArperaTtHbie COCTOsIHUS BelecTBa. ®a3oBble mepexoanl 5/14

[lapooOpa3zoBanue u KoHAeHcaus. VMcapenue u ku-
reHue. AOCOIOTHAS U OTHOCHTEIIbHAS BIAKHOCTh
BO3yxa. HachleHHblil map

Y nenbHas TeII0Ta Mapooopa3oBaHus. 3aBUCUMOCTh
TEeMIIEpPaTyphbl KUTIEHUS OT AaBJICHUS.

| Hacwiwyennvie u nenacvluyennvie napvl. Kauecmeennas 3a6ucumocnms niomHoCcmuu
0asieHusi HACLIWEHHO20 Napa om MemMnepamypbul, Ux He3asUcCuUMoCms 0m 00b- éma
HacvlyeHHo20 napa. 3asucumocms memMnepamypovl KUneHus om 0asieHus 8
orcUOKOCmu.

[Pewiernue 3aday no meme «A6Conomuas u OmHoCUMenbHas 6J1ANCHOCHIbY

labopamopnas paboma «H3yuenue c80ticme HACLIWEHHBIX NAPO8.»

Tsépnoe Teno. Kpucrannnyeckue u amop@Hble Tena.
AHN30TpONUs CBOMCTB KpuCTaJIOB. JXKuakue kpu-
ctajuibl. COBpEMEHHBIE MaTEPHAIIBI.

[[naBieHue u KpucTauM3anus. Y JejibHas TeIoTa
riaBieHus. Cyonumanus. Y paBHEHUE TETJIOBOTO
Oananca.

Ulechopmayuu meépooeo mena. Pacmsicenue u cocamue. Cosue. Mooynw FOHea.
[ Ipeden ynpyeux oegopmayuii.

Tennosoe pacuupenue sHcuokocmetl u meépovix mei, 06bEMHOE U TUHEIHOe Pac-

uwupeHue.
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[ Aneapmonuzm menioguix KoreOaHuil Yyacmuy eeuwjecmea Kak NPULUHA menio8o2o
pacuwiupenus men (Ha KauecmeeHHOM ypOGHe).

JlaGopaTopas pabota «3mMepeHre OTHOCUTETBLHOMN
BJIAYXKHOCTH BO3/yXa.»

JlaGopaTtopas pabora «M3mepenue moayst FOuray

O6o0maromui ypok o TeMe «ArperaTHbie COCTOSI-
HUSI BEIIECTBAY

[ Ipeobpaszosanue snepeuu 6 (hazosvix nepexodax. Ypasnenue meniogozo oa-
nanca.

[ losepxnocmuoe namscenue. Koaghghuyuenm noeepxnocmmnozo namscenus. Ka-
NULIAPHbLE A6/1EHUS.

/]asnenue noo uckpusiénHol nogepxnocmoio dcuokocmu. Qopmyna Jlannaca.

Tema: DiekTpogunamuka 22/54

daekrTpocraTuka 10/ DiekTpuyeckoe nose 24

OnexTpusanus Tell. JNEeKTpUuYecKui 3apsa. JBa Buaa
DIIEKTPUYECKUX 3aps0B. [IpOBOIHUKY, AH- DIIEKTpHU-
KW U TIOJIYIIPOBOAHUKH. 3aKOH COXPAaHEHUS DJIEKTPU-
yeckoro 3apsna. Bzaumonelictue 3aps10B.3aK0H
Kynona. TodyeuHslii 2JIEKTPUYECKUI 3apsi .

Onexrpudeckoe nose. Hanpsx€HHOCT aseKkTpuye-
ckoro mnous. [IpuHuun cynepno3sunun 31eKTpUIECKUX
rosiel. JInHum HanpspKEHHOCTH JIEKTPUYECKOTO MOJIS.

/Ione moueunoeo 3apsoa. Ilone pasnomepro 3apsicennou cpepui. Ilone pagno-
MepHO 3apsdicenHo20 no 06vEMY wapa

[lone pagHomepHO 3apAdicenHOU OeCKOHeYHOU NI0CKOCIU

|Pewenue 3a0ay

Pabota cwt anexkTpocraruaeckoro nodist. [loTenmuman.
Pa3HocTh MOTEHLIMATIOB

[IpOBOAHMKY U TUAIEKTPUKH B 3JIEKTPOCTATHUE-CKOM
noJie. J{usnekrpudeckas NpOHUIIAEMOCTb.
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HOmeHbﬂ/laJZbHOCl’l’lb dJleKmpocmamuiecKkozo noJiA. HOl’l’leHI/ﬁ/laJZbHClﬂ OHep2us 3a-ps-
oa 6 oJIeKmpocmamu4iecKkom noJie.

| Kapmunol TuHUl HANPAANCEHHOCMU IMUX NOJEU U IKEUNOMEHYUATLHBIX NOBEPXHO-
cmell.

Oonopoonoe snexkmpuueckoe noie. Cés3b HANPAANCEHHOCMU NOISL U PAZHOCHIU NO-
MenHyuanos 0iis INeKMpoCmMaAmuiecKo2o nojis (Kak 00HOPOOHO20, MAK U HEOOHO-
[poOHO20).

DnekrpoémMkocTh. KoHniencarop.

IeKTPOEMKOCTD IIIOCKOTO KOHJIEHCATOpa. DHEPIUs
3apsHKEHHOI0 KOHAEHCaTopa

[ lapannenvroe coeounenue KOHOeHCamopos

[ locniedosamenvHoe coedunenue KOHOeHCamopos

Ulabopamopnas paboma. Pacnpedenenue paznocmu nomenyuanos (Hanpsicenus,)
npu nocie008amenrbHOM COeOUHEHUU KOHOCHCAMOPO8.

JlaGoparopHas pabota «/3mMepeHue AeKTpOEMKOCTH
KOHJICHCATOPa.»

O6o01maromuii ypok 1o TeMe «JIeKTPOCTaTHKA

O0001IaI0MINA YPOK M0 TeME «JIEKTPHUIECKOE MOJIEH

ZZGMDfCQHue 3apﬂJfC€HHOﬁ qacmuuybsl 6 OaHOPOOHOM SJIEKMpU4YeCKom noJie.

UTabopamopnas paboma « Habuooenue npespawenus snepeuu 3apssiceHH020 KOH-
OeHCcamopa 6 SHepeUlo U3IY4eHUs. C8emoouo0d. »

LPewenue 3a0au

TexHu4eckue ycTpoucTBa U MPaKTUYECKOE PUMEHE-
HUE: DJIEKTPOCKOIL, DJIEKTPOMETP, IIEKTPOCTATHYE-
CKasl 3allUTa, 3a3eMJICHUE JIEKTPONPHOOPOB,

TexHu4eckue yCTpouCTBa U NMPAKTUUECKOE MTPUMEHE-
HHE: KOHJIEHCATOpP, KOMMPOBAJIBHBIN amnmapar, CTpyi-
HBII IIPUHTED

TexHUUYecKre yCTpoiicTBa U MPaKTHYECKOe MPUMEHEHHE: KOHIEHCATOP, KOITUPO-Bajlb-
HBII anmapar, CTpyWHbBIN IPUHTED, ceHepamop Baw oe I'paagha.
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Pewienue 3a0ay no meme « 9ﬂ€Kmpu%€CKO€ nozne»

[Peuenue 3a0a4 no meme « afleKmpu'-l€CKO€ nozne)

Obobwarowuil ypox no meme « nekmpuyeckoe noey

ITocTostHHBII 2JIeKTpHYecKHit TOK. Toku B pasubix cpegax 12/30

DJIEKTPUYECKUH TOK. Y CJIOBHS CYIIECTBOBAHMUS DJICK-
TPUYECKOT0 ToKa. MicTouHuKM TOKA.

Cuna toka. [ToctosHnbIi TOK. Hanpsbkenue.

|Hanpsowcenue U u 3/[C E

HpaKmuKyM «HUccnedosanue 3a8ucumocmu cuibl moka om HANpANCEeHUs ons
Viamnsvl HAKAJaIUBaHUuA. )

HpaKmuKyM «Uccnedosarnue zasucumocmu Cuibl MoxKa om HanpssiCenusl ONANAMNbL
HAKAJTUBAHUA. )

3akoH OMa /11 ydacTka 1enu.
DIEKTPUUYECKOE COMTPOTUBIICHHE. Y JEIBHOE COMPO-
THUBJIEHUE BEIIECTBA.

HOCJ’ICI[OB&TCJ'ILHOC, napaiieJIbHOC COCAUHCHUC IIPO-
BOJIHUKOB. CMemanHoe COCIMHCHHUEC IMPOBOJHNKOB

KOHdeHcamop 6 Yyenu noOCmMoAHHO20 mokKa

[Pewienue 3a0ay no meme «3axon Oma ons ywacmka yenu»

[Pewienue 3a0ay no meme «3axon Oma ons ywacmka yenu»

Pabora snektpudeckoro Toka. 3akoH Jxoymss—
JleHa. MOIIHOCTB 3JIEKTPUYECKOTO TOKA.

OJ1C 1 BHyTpEeHHEE CONPOTUBIICHHE UCTOUHUKA
ToKa. 3akoH OMa /1715 MOJIHOMU (3aMKHYTOM) 3J1eK-
Tpudeckoi 1enu. KopoTkoe 3aMbIkaHue.
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Pacuém pazeemenénnulx snekmpuveckux yenei. Ilpasuna Kupxeogpa

Pacuém pazsemenénuuix snexkmpuveckux yenet. Ilpasuna Kupxeoga

Pacuém pazsemenénnulx snekmpuveckux yenei. Ilpasuia Kupxeogpa

DNEeKTPOHHAs! TPOBOJAUMOCTH TBEP/BIX METAJLIOB.
3aBUCHMOCTh COMPOTUBIICHUS METAJJIOB OT TEM-TIe-
paTypbl. CBEpXITPOBOAUMOCTD.

ONEKTPUUYECKUN TOK B BakyyMe. CBOMCTBa AJIeK-
TPOHHBIX ITyYKOB.

Vlabopamophas paboma « Yeenuuenue npedena uzmepenus amnepmempa (80m-
lwempa) »

Pewenue 3a0ay

Pewenue 3a0ay

[TonynpoBoHuku. COOCTBEHHAs ¥ PUMECHAs TPO-
BOJAMMOCTH MOJIYIPOBOAHUKOB. CBolicTBa p—N-Tie-
pexona. [TomynpoBoiHUKOBBIE TPUOOPHI.

DNEKTPUUECKU TOK B paCTBOPAaxX U pacIjiaBax dJIeK-
TPOJIMTOB. DIEKTPOIUTHYECKAS TUCCOLIMALIMS.
DNEKTPOIH3.

3axonvl @apadest 015 I1eKMpou3a.

labopamopnas paboma: Hccareoosanue 3asucumocmu 3/[C eanveanuueckoeosne-
l\ienma om epemeHU npu KOPOMKOM 3aMbIKAHUU

Pewienue 3a0ay

DneKTpUUecKui TOK B razax. CaMOCTOSTENbHBIN U
HECaMOCTOSTENbHBIN pa3psal. Monnus. [lnaszma.

JlaGopaTtopHas padota: M3mepenue 3/]C u BHyT-peH-
HCTO COIMPOTHUBJICHUSA UCTOYHUKA TOKaA.

JlabopartopHas pabora: VccnemoBanue pa3HOCTH MOTSHIIHAIOB MEXTy MOJTF0-Ca-

MH UCTOYHHKA TOKA OT CHUJIbl TOKA B IICIIN.
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Paznuunbie munvl CamMoCcmosimenbHo20 pa3p}10a 1

[ Ipakmuxym « CHamue 01bm-amMnepHou XapaKkmepucmurky 0uood. » 1
[ Ipaxmuxym « CHsamue 8016m-amMnepHoll XapaKkmepucmuku 0uood.» 1
1 [ToBTOpEeHUE TeMBI «MeXaHUKa
1 [ToBTOpEeHME TeMbl «MexaHuKa» [ Ipakxmukym «H3mepenue pagnooeticmayioujels CUll npu 08UdceHuu OpycKa no
HAKJIOHHOU NIOCKOCMU. »
[ Ipakmuxym « M3mepenue Kodghpuyuenma nogepxHoCmHo20 HAMANCeHUsA» 1
[ Ipaxmuxym «M3mepenue ko3 puyuenma nogepxHoCmHO20 HAMAICEHUS» 1
1 [loBTOpEHME TEMBI «ATPETraTHBIE COCTOSHUS BElle-
CTBa»

[loBTOpEHME TEMBI «ATPETraTHBIE COCTOSHUS BElle-

CTBa»
Hszmepenue koagpuyuenma nogepxnocmuoo namsxcenus Mzmepenue abco-nom- |1
HOUL BNAACHOCMU 8030YXA U OYEHKA MACCHL NAPOE 8 NOMEUWeHUU
H3zmepenue koaghduyuenma nosepxnocmuoo namsidcenusi Mzmepenue abco-nom- |1
HOUL BNANCHOCMU 8030YXA U OYEHKA MACCHl NAPO8 8 NOMeUjeHUU
Obobwarowuti ypox 1
68 Peseps 2/10 170
11 kaace
ba3oBblii ypoBeHb (2 yaca) Yriay6JeHnblii ypoeHb (5 yacoB)
PA3JIEJT 4. DJIEKTPOANMHAMUKA (11 1) PA3JIEJT 4. DJIEKTPOANHAMUKA (27 )
Tema 4. Maznumnoe none. Inekmpomaznumnas unoyxkuus (11 u) Tema 4. Maznummnoe none (14 u)

[TocTrosiHHBIE MAarHUTHI. B3auMo1eliCTBHE TOCTOSTHHBIX MarHUTOB. MaruutHoe |B3anmoaeiicTBHE MOCTOSHHBIX MArHUTOB U IPOBOJIHUKOB ¢ TOKOM. MarHuTHOE
nosie. BekTop MarHuTHON MHAYKUUH. [I[puHIMI Cynepno3uuy MarHUTHEIX  [r1os1€. BexTop MarHUuTHOM MHAYKUUU. [IpuHIUN Cynieprio3uuy MarHUTHBIX
nosei. JInHum MarHuTHOM MHAYKIMU. KapTrHa TMHUI MAarHUTHON MHAYKIMU |noJjed. JIMHUYM MarHuTHOW MHAYKIIMK. MarHuTHOE 10Jie MPOBOJTHUKA C TOKOM
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1OJISI TOCTOSIHHBIX MAarHUTOB.
MarauTHOE 1oJie IPOBOJHUKA ¢ TOKOM. KapTrhHa TMHUNM HHIYKIIUU
MarHUTHOTO
110JI51 JUIMHHOTO IIPSIMOTO IIPOBOIHUKA U 3aMKHYTOI'O KOJIBLIEBOT'O IPOBOHUKA,
KaTylmku ¢ TokoM. OnbIT Dpcreaa. BzaumopaeiicTBue NpoBOJHUKOB C TOKOM.
Cuta Amriepa, €€ MOJ1yJlb U HallpaBJICHUE.
Cuna Jlopenua, e€ Moly/ib M HampaBjieHue. J|BUkeHue 3apsyKEeHHOM YaCTULIbI
B OJIHOPOJIHOM MarHUTHOM 1oJie. PaboTa cuisl
Jlopenua. SIBieHue 3J1eKTpoOMarHuTHOM HHAYKIKUH. [I0TOK BeKTOpa MarHUTHOM
uHAYKIuU. DJ1C nHaYKIMK. 3aKOH 3JIEKTPOMAarHUTHON UHyKuu dapajes.
Buxpesoe anekrpuueckoe nojue. 9J]C nHIYKINUU B IPOBOAHUKE, IBHXKYILIEMCS
[IOCTYIIATEJIbHO B OJTHOPOJHOM MarHuTHOM nose. IIpaBuio Jlenna.
WNuayktuBHOCTh. SIBnenune camounaykuuu. 3J{C caMOMHIyKIIUH.
DHeprus MarHUTHOT'O MOl KaTYIIKU C TOKOM.
DJIEKTPOMArHUTHOE I0JIE.

Texunuueckue ycmpoiicmeéa u HpaKkmuyeckoe npumeHenue: TOCTOSIHHbIG
MarHuThl, 3JIEKTPOMArHUThI, 3JEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
JacTHIl, UHAYKIIMOHHAS MEYb.

Hemoncmpayuu
OmnsIT Opcrena.
OTKJIOHEHHUE JEKTPOHHOTO TyYyKa MarHUTHBIM TIOJIEM.
JIMHUY MHAYKIIMY MAarHATHOTO TIOJIA.
B3anmMopeincTere 1ByX MPOBOJIHUKOB C TOKOM.
Cuna Amnepa.
[evictBue cuibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.
SIBneHMe 2NEKTPOMAarHUTHON UHYKIIUH.
[TpaBuno Jlenna.
3aBucumocts D/IC MHAYKIMH OT CKOPOCTH U3MEHEHHSI MarHUTHOTO
MOTOKA.
10. SIBneHME CAaMOMHIYKIIUH.
Yuenuueckuit sxcnepumenm, nadopamopnvie pabomut
1. H3yueHue MarHUTHOTO I0JIs KATYHIKU C TOKOM.
2. HccnenoBanue n1eiCTBHS MOCTOSSTHHOTO MarHUTA HAa paMKY € TOKOM.
3. HccnenoBaHue sIBIEHUS 3JEKTPOMAarHUTHON UHYKIIUH.

W oK N UL A WD R

(IpsiMOTO MPOBOJIHMKA, KaTyILIKU U KpyroBoro Butka). OnsiT Opcrena. Cuna
Amriepa, e€ HanpaBieHue u Moayib. Cuna JlopeHua, e€ HarpaBieHUE U MOTYJIb.
JIBI>KeHMe 3apsHKEHHOM YacTUIIBI B OTHOPOJHOM MarHUTHOM riosie. PaGora cuitbl
Jlopenuia. MaruutHoe noJje B BelecTse. PeppomacHemuru, napa- u
ouamazHemuKu

Texnuueckue ycmpoﬁcmea U mexHoJlo2u4ecKue npoyeccvl. NPHUMCHCHUC

MOCTOSTHHBIX MarHuros, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
PIEKTpOABHUraTeNb SIKoOU, yCKOPUTENHU dJIEMEHTAPHBIX YaCTHULL.
Hemoncmpayuu
1. Kaprtuna nuHUI UHIYKIIMH MArHUTHOTO TIOJIS IIOJIOCOBOTO U TIOJJKOBOA
00pa3HOro MOCTOSIHHBIX MarHUTOB.
2. Kaprtuna nuHUNA MarHUTHOM HMHAYKIUU TOJNS JJIUHHOTO MPSMOTQ
IPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJIHMKA, KAaTyIIKH
C TOKOM.
3. BsaummopelicTBHE IBYX POBOJAHUKOB C TOKOM.
4. Cuna Amrmepa.
5. JeiictBue cuiibl JIopeHI1a Ha HOHBI AJIEKTPOJIUTA.
6. HaOmroneHue ABMKEHUS MMyYKa SJIEKTPOHOB B MATHUTHOM II0JIE.
7. Tlpuaiun JEUCTBUSA 3IIEKTPOU3IMEPUTEITBHOTO npuodopa

MarHUTO3JIEKTPUUECKON CUCTEMBI.
Yuenuueckuit sxkcnepumenm, nabopamopnuvie pabomot, npakmukym
HccnenoBanne MarHUTHOTO NTOJISI IOCTOSIHHBIX MarHUTOB.
UccnenoBanue cBOWCTB (heppOMarHeTUKOB.
HccnenoBanue neicTBUS MOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.
N3mepenue cunsl Amnepa.
W3ydyeHne 3aBUCUMOCTH CHJIBI AMIIEPA OT CUJIBI TOKA.
Onpenenenre MarHUTHOW MHIYKIIMM HA OCHOBE M3MEPEHUS CUIIbI
Awmrepa.

SuhkrwdE
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Tema 5. Inexkmpomaznumnan unoykuyus (13 u)

SIBnIeHMe 251eKTpOMarHuTHOM MHAYKIMU. [[0TOK BEKTOpa MArHUTHON UHTYKLIUH.
OJIC nHaykiuu. 3aKOH JIEeKTpOMarHuTHON nHaykuun @apazaes. Buxpesoe
anekTpuyeckoe nojue. Toku @yko. 31C nHAYKIIMY B IPOBOIHUKE, IBUKYLLIEMCS
MOCTYIATEJIbHO B OJTHOPOJHOM MarHuTHOM nosie. [IpaBuio Jlenna.
WNunyktuBHOCTS. KaTylika HHAYKTUBHOCTH B LIENIH ITIOCTOSIHHOT'O TOKA. SIBiieHue
camouHaykiuu. DJIC caMOMHIYKIIMK. DHEPTUsi MArHUTHOTO OISl KaTYIIKH
C TOKOM. DJIEKTPOMAarHuTHOE 110JIe

Texnuueckue ycmpoticmea u mMexXHONO2UYECKUe Npoyeccol. UHIYKIMOHHAS
neyb, COJICHOMJ, 3allluTa OT 3JIEKTPHU3alUM TeJl MPH ABMXKEHWU B MArHUTHOM
noJie 3eMIIu.

Jemoncmpayuu
1. HabGnroneHue sBICHUS AIEKTPOMArHUTHOW HHTYKITUH.
2. HWccnenoanue 3apucumoctd DJIC MHAYKIUKA OT CKOPOCTH W3MCHCHHS
MarHUTHOTO TIOTOKA.
IIpaBuno Jlenna.
[Tanenne MmarauTa B aTIOMHUHUEBOM (MEIHOM) TpyOe.
SIBneHne CaMOMHTYKIIMH.
HccnenoBanne 3asucumoct OJIC caMOMHAYKIMM OT CKOPOCTH
W3MEHEHHUS CUJIbl TOKA B LIEIH.

o0k w

Yuenuuecxkuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym
1. HUccnenoBanue sBIEHUS JIEKTPOMATHUTHOW MHTYKITUH.
2. OmnpeneneHre HHIYKIIMA BUXPEBOTO MAarHUTHOTO TIOJISL.
3. HccnenoBaHue sIBJICHHUS] CAMOUHTYKITHH.
4. COopka MOJIeTH AJIEKTPOMAarHUTHOTO T€HEpaTopa.

PA3JIEJI 5. KOJIEBAHMA 1 BOJIHBI (24 )

PA3/IEJ 5. KOJIEBAHIS 1 BOJTHBI (60 1)

Tema 1. Mexanuueckue Ko1e0anus u 3J1eKmMpoOMAazHUmHble KoJ1eOanus

(9w

Tema 1. Mexanuueckue konevanus (10 u)
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KonebarenpHast cuctema. CBOOOAHBIE MEXaHUYIECKUE KOJICOAHMSI.
["apmonnueckue konebanus. [lepron, yacrora, amminTyaa u gasza koneOaHui.
[IpyxvHHBIA MasTHUK. MaTeMaTUYECKU MAsTHUK. Y paBHEHUE
rapMoHHYecKHux kKonebanuii. [IpeBpaiienue s3Hepruu Mpu rapMOHUYECKUX
KOJICOaHUSX.
KoneGatenpHblil KOHTYp. CBOOOAHBIE JIEKTPOMArHUTHBIE KOJICOAHUS B
UCaTLHOM KOJIeOaTeTbHOM KOHTYpE. AHAJIOTHS MEXKy MEXaHHUYECKUMHU U
9JIEKTpOMAarHUTHBIMH Kosie6anusimu. @opmyina ToMcoHa. 3aKOH cOXpaHEHUS
SHEPTUU B UJI€ATILHOM KosiebaTtenbHOM KoHType. [IpeacraBienue o
3aTyXaIuX KolebaHusx. BelHyKIeHHbIe MEXaHUYeCKHe KOJIeOaHusl.
Pe3onanc. BeIHYKICHHBIE 2JICKTPOMArHUTHBIC KOJICOaHMSI.
[lepemenHbIil TOK. CHHYCOUIabHBII EPEMEHHBINA TOK. MOIIIHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U JICUCTBYIOIIEE 3HAYCHUE CHIIBI TOKA U
Hanpspkenus. Tpanchopmarop. [IponsBoacTBo, nepegada u norpediaeHue
AIIEKTPUYECKON SHEPTUH. DKOJIOTUUECKUE PUCKH IIPU TTPOU3BOICTBE
BeKkTpo3Hepruu. KynbTypa Croab30BaHMs SIEKTPOIHEPTUH B IOBCETHEBHOM
YKU3HU

Texnuueckue ycmpoucmea u npaxmuyeckoe npumeneHue: SJIEKTPUUECKUI
3BOHOK, TEHEPATOP MEPEMEHHOI0 TOKA, TUHUH AJIEKTPOIIepe1ay.

Hemoncmpayuu

1. HccnenoBanue nmapaMeTpoB KoJieOAaTeIbHOW CUCTEMBI (IIPYKUHHBIN
WA MaTeMaTHYECKUI MasTHUK).
Habnronenue 3aryxaromux Kojaedanuii.
HccnenoBanue cBOMCTB BBIHY X ACHHBIX KOJeOaHUI.
Habmonenue pe3onanca.
CB0OOIHBIE 3JIEKTPOMarHUTHBIE KOJIEOaHUsI.
OcuusuiorpaMMsl (3aBUCUMOCTH CHJTBI TOKA M HAIIPSKEHUS OT
BPEMEHM ) JJIs AIEKTPOMArHUTHBIX KoeOaHuM.
Pe3oHaHc nipu nocneaoBaTenbHOM COEIMHEHUH PE3UCTOPA, KATYLIKN
MHIYKTUBHOCTH M KOHJIEHCATOPA.

8. Mojenb TMHUY AJIEKTPONepeIayu.
Yuenuueckuit sxcnepumenm, nabopamopnwvie padomoi

1. HccrnemoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KOJeOaHUH rpy3a Ha
HUTH OT JJIMHBI HUTH U MAacchl Ipy3a.
HccnenoBanne NEpeMEHHOTO TOKa B IENM M3 IOCIEA0BATENBHO

oA W

2.

KoneodarensHas cuctema. CBOOOIHBIE KOJIEOAHNUS.
["apmonnueckue konebanus. KnunemaTrndeckoe v TMHAMUYECKOE OIHMCAHUE.
DHepreTuyeckoe onucaHue (3aKoH COXpaHEHHSI MEXaHUUYECKOM SHEpTun). Bvi6od
OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KONeDAHUU U3 UX IHEPLeMULEeCKO20
U KUHeMAMU4ecKo20 ONUCAHUSL.
Annaumyoa u ghaza konebanuii. Cs13b amnaumyowvl Koiedanuti UCXo0OHOU
BEIUYUHDBL C AMNIUMYOAMU KOLeOAHULL €€ CKOPOCMU U YCKOPEHUS.
[epuop u yactota koneGanuit. Ileprox MabIX cCBOOOTHBIX KOIEOAHUIA
MareMaTH4ecKoro MasitHuka. [lepron cBoOOTHBIX KOIeOaHUM PYKHUHHOTO
MasiTHUKA.
[TonsTHe o 3aTyxaromux konedanusx. Beinyxaennsie konedanus. Pesonanc.
Pe3onancHas xpuBas. BinsHue 3aTyxaHus Ha BUJ pE30HAHCHOW KPUBOM.
ABTOKOJICOaHUs

Texuuueckue ycmpoucmea u mexHoio2udecKkue npoyeccol. METPOHOM, Yachl,
Kayellu, My3bIKaJlbHbIe HHCTPYMEHTBHI, celicMorpad.

Hemoncmpayuu
1. 3ammcek K0JI€0ATEIHLHOTO IBUIKEHUS.

2. HalmroneHue HE3aBUCUMOCTH TEpUOJa MabIX KoJeOaHMii Tpy3a Ha
HUTHU OT aMIUTATY/IBI.

3. HUccrnenoBanme 3aryxarommx KoJeOaHWH W 3aBUCHMOCTH TIEpHOJA
CBOOOJHBIX KOJIEOAHUN OT COMPOTUBIICHUSI.

4. UccnenoBaHue KojeOaHWI Tpy3a HA MAacCCUBHOW MPYXHHE C IIENIBIO)
(hopMupoBaHUs TpeACTaBIECHUN 00 MAeaTbHOW MOJAETH MPYKUHHOTO
MasTHUKA.

5. 3akoH coXpaHEHHS SHEPTUH NpU KoJeOaHUIX TPpy3a Ha IPYKUHE.

6. HccnemnoBaHne BEIHYKICHHBIX KOJICOAHUH.

7. HabGmroneHnue pe3oHaHca.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie pabomot, npakmukym

1. Usmepenue  mepuoma  CBOOOJHBIX  KOJ€OAHUN  HUTSHOTO
Y IPY>KHHHOTO MasiTHUKOB.

2. W3yuyeHuwe 3aKOHOB JBMXKCHHS TeJla B XOJe KoNeOaHWN Ha YIPyrom
oJiBece.

3. H3yueHue nBUKCHHS HUTSHOTO MasiTHUKA.

4. TlpeobpazoBaHue SHEPTUH B IPYKUHHOM MasITHUKE.

5. HccnenoBanue yObIBaHUS aMIUTATY/IBI 3aTYXAIOIINX KOJICOAHHIA.
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COETMHEHHBIX KOHEHCATOPA, KAaTYIIKU U PE3UCTOPA.

6. UccnenoBanue BIHYXICHHBIX KOJICOaHMIA.

Tema 2. Inexkmpomacnummnote konevanusn (15 u)

KonebarenbHpiit KOHTYp. CBOOOAHBIE 3JIEKTPOMATrHUTHBIE KOJIEOAHHS
B UJIeaJIbHOM Kosie0aTesibHOM KoHType. Dopmyna Tomcona. Cesa3b amnaumyovt
3aps0a KOHOeHCamopa ¢ AMNIUMYOO0U CULbl MOKA 8 KOleOamelbHOM KOHmype.
3aKOH COXpaHEHUS YHEPTUH B UJICATBHOM KOJIeOaTeIbHOM KOHTYpE.
3aryxarolue AIeKTPOMAarHUTHEIC KoyieOaHus. BEIHY X ICHHbBIE
PIIEKTPOMArHUTHBIE KOJIeOaHus.
[lepemenHbIl TOK. MOIIHOCTH IEPEMEHHOT0 TOKA. AMILIUTYHOE
U JICHCTBYIOIIIeE 3HAUEHHE CHUIIbI TOKA U HAIIPSDKEHUS TIPU pa3uvHoOl Gopme
3aBHCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHHU.
Cunycouodanvhuwiii nepemennslii mok. Pezucmop, konoencamop u kamyuwka
UHOYKMUBHOCMU 8 YeNU CUHYCOUOATbHO20 NepeMeHH020 moKa. Pe3onanc mokoa.
Pe3onamnc HanpsiceHull.
WneanbHbril Tpanchopmarop. [Ipon3BoacTBO, epenada u noTpedieHne
PIEKTPUYECKON SHEPTHUH.
DKOJIOTMYEeCKHEe PHCKH TIPU TPOU3BOJACTBE DIIEKTPOdHEpruu. KynbTypa
UCIIOJIb30BaHUS JIEKTPOIHEPTUN B TOBCETHEBHOM KU3HHU.
Texuuueckue ycmpoucmea u mexHoi02uyecKue npoyeccyl. HEKTPUIECKUl
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKa, JINHUH 3JIeKTporepeaay.
Hemoncmpayuu
1. CBoOoaHBIE 2JEKTPOMArHUTHEIE KOJIEOaHUSI.
2. 3aBHCHMOCTh YaCTOTBI CBOOOJHBIX KOJeOaHWA OT WHAYKTHBHOCTHH
€MKOCTHU KOHTYpa.
OcuusorpaMMsl 3J€KTPOMAarHUTHBIX KOJIEOaHUH.
['eneparop He3aTyXaromuX AEKTPOMAarHUTHBIX KOJIEOaHUH.
Mozenb 371eKTpOMarHUTHOIO TeHepaTopa.
BeIHYXIeHHBIE CHHYCOUJATbHBIC KOJICOAHMS.
Pesucrop, KaTylmiKka  HWHIYKTHBHOCTH ¥ KOHJEHCATOp B IICMH
MIEPEMEHHOTO TOKA.
8. Pe3onaHc mpu mocienoBaTeIbHOM COCMHEHUU PE3UCTOPA, KaTyIIKU
WHAYKTUBHOCTH W KOHJIEHCATOPA.
9. VYcrpoiicTBO U MPUHLIKT ACHCTBUS TpaHchopMarTopa.
10. Mogenb TUHAH AJIEKTPOIIEPEIaUun.

No ko

Yuenuueckuit sxcnepumenm, nabopamophvie padomuot, RPAKMUKYM
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=

Nzyuenune tpanchopmaropa.

2. Hccnenosanue IEPEeMEHHOT0  TOKa  4epe3  IOCIIEIOBATENIbHO)
COCTMHEHHBIC KOHJICHCATOP, KATYIIKY ¥ PE3UCTOP.

3. HalGmoneHue 3J1eKTpOMarHUTHOTO PE30HAHCA.

4. Hccrnenoanue pabOThH HCTOYHUKOB CBETA B LIEIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u r1ekmpomaznummusie 60thot (5 u)

Tema 3. Mexanuueckue u r1ekmpomaznummsie 60.tnot (10 u)

MexaHudeckre BOJIHBI, yclioBUsA pacnpoctpaneHus. [lepuon. Cxkopocts
pacrpoCTpaHeHus U JIJTMHA BOJIHBL. [lonepeynbie v MpoA0IbHbIE BOJIHEI.
WuTepdepenius u qudpaxius MeXxaHn4ecKux BoIH. 3ByK. CKOpOCTh 3BYKa.
['poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa. DIEKTPOMAarHUTHBIEC BOJIHBI.
Y coBuUs M3IIy4EeHHSI 3JIEKTPOMAarHUTHBIX BOJIH. B3anmHas opueHTanus
BeKTOpOB E, B, V B anexkrpomaruutHoi BosHe. CBONCTBA 3JI€KTPOMArHUTHBIX
BOJIH: OTpaKeHUE, MPEJIOMIICHHE, MTOJsIpU3anus, Tupakuus, HHTephepeHIIns.
CKOpOCTh AJEKTPOMAarHuTHBIX BOJH. [1Ikana 351eKTpoMarHuTHRIX BOJIH.
[IprMeHeHre 3eKTPOMarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIIMITBI
PaIuOCBsI3H U TeNeBUACHUS. Pagnonokaius. DIeKTpOMarHuTHOE 3arpsi3HEHNE
OKPYXKAaroIEeu Cpeabl.

Texuuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue: MY3bIKAIbHbIG
WHCTPYMEHTHI, YIbTPA3BYKOBas TUATHOCTHKA B TEXHUKE M METUIIMHE, paaap,
panuonpuEéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBYU-neus.

Hemoncmpayuu

1. OOpa3oBaHHE U PACIPOCTPAHEHHE MOMEPEYHBIX U MPOIOIBHBIX
BOJIH.
Konebmronieecs Teno kak HCTOYHUK 3BYKa.
HaOmonienne otpaxeHus 1 peIoMIICHUS] MEXaHUYECKUX BOJH.
HaGmonenue narepdepeHny u AuQpakind MEXaHUYECKUX BOJTH.
3BYKOBOH PE30HAHC.
Habmtoienue cBsi3u TPOMKOCTH 3BYKa U BHICOTHI TOHA C aMILIUTYAON
1 4aCTOTOM KOJIeOaHHH.
HccnenoBanne CBOMCTB DIEKTPOMArHUTHBIX BOJH: OTPa)XXCHUE,
MpesioMIIeHue, osApu3anus, UG paxius, THTephepeHIHs.

oA W

MexaHnuyecKre BOJHBI, yCIOBHSI UX pacnpocTpaneHus. [lonepeunsie
Y TIPOJI0JIbHBIE BOJIHEL. [lepno, CKOpocTh pacipocTpaHeHus U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTPAXKEHUE, PEIOMIICHNE, HHTep(hEepeHIIHS
U U (paKIHs.
3Byk. CKOpocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[IIlymoOBO€ 3arpsi3HEHNE OKPYKAIOIIECH CPEIbI.
DIIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS U3TYyYEHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anMHast opueHTaIMs BEKTOPOB B AJIEKTPOMArHUTHON BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IPEIIOMIIEHUE, TOJISIpU3aLIus,
untepdepennus u gudpaxuus. [lkana snekrpomarauTHBIX BoJIH. [Ipumenenue
PIEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIMIIBI pauocBs3u
u TeneBuaeHus. Pagronokanus. DIeKTpOMarHUTHOE 3arpsi3HEHUE OKPYKarolel
cpenbl
Texnuueckue ycmpoicmea u HnpaKmuiyeckoe npuMeHeHue. MYy3bIKaJIbHbIE
UHCTPYMEHTHI, pajaap, paguonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-
Meyb, yIbTPa3ByKOBas JUArHOCTUKA B TEXHUKE U MEJIUIIMHE.
Hemoncmpayuu

1. OOpa3oBaHM€ U paCIPOCTPaHEHUE MONEPEYHBIX U MPOJOIbHBIX BOJH.

2. KoneOmomeecs TeI0 Kak HICTOYHHK 3BYKa.

3. 3aBHCHMOCTBH JIUTHHBI BOJIHBI OT YaCTOTHI KOJICOAHHIA.

4. HabmoneHue oTpaxeHus U MPeoMIICHHUS] MEXaHUYECKUX BOJIH.

5. Habmonenue nntepdepeHunu u 1uppakiui MEXaHUYECKUX BOJIH.

6. AKyCTHYECKHil pe30oHaHC.

7. CBolicTBa ynbTpa3ByKa U €ro IpUMEHEHHE.

8. HabmioneHue CBsI3U TPOMKOCTH 3BYKa M BBICOTBHI TOHA C aMILIUTYIO0M
U 4acCTOTON KoJIeOaHuil.

9. MUccrnenoBanue CBOWCTB 3JEKTPOMArHUTHBIX BOJH: OTpa)kKEeHUE,

MpesioMIIeHUE, MOIsIpU3aus, TUppakius, UHTepepeHIus.
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10. O6Hapyxenne nHGPaKPaACHOTO U YITPA(UOIETOBOTO U3ITYICHHI.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, RPAKMUKYM
1. H3zyueHue mapameTpoB 3ByKOBOI1 BOJTHBI.
2. W3yuyeHwe  pacmpoCTpaHEHHUS  3BYKOBBIX
IIPOCTPAHCTBE.

BOJIH B 3aMKHYTOM|

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

['eomerpuyeckas ontuka. lIpsmosnHeliHOE pacIpoOCTpaHEHHUE CBETA B
OAHOPOHOM cpexae. Toueunbli uCTOUHUK cBeta. JIyd cBera.

OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHUs cBeTa. [locTpoeHne n3obpaxeHuil B
IJIOCKOM 3€pKajle.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHHS cBeTa. AOCONIOTHBIH MTOKa3aTeb
npesnomienus. [lonHoe BHyTpeHHee oTpakeHue. 1IpenenpHblil yroi nojaHoro
BHYTPEHHETO OTPAKEHUS.

Jlucniepcus ceera. CinoxHbIi coctaB 6enoro cera. L{ser. Cobupatomnue u
PacCEUBAIOIINE JINH3BI.

Tonkas nuH3a. POKYCHOE PacCTOSHUE U ONITUYECKAs CHjla TOHKOM JINH3BIL.
[TocTpoenne n300paXkeHU B COOMPAIOIMX U PACCEUBAIOLINX JIMH3AX.
@DopMyIia TOHKOU JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JTMH30M.

[Tpenensl NPUMEHUMOCTH F€OMETPUUECKON ONTHKH.

Bonnosas ontuka. Untepdepentus ceera. KorepeHTHbIE HCTOYHUKHY.

Y crioBust HAOMIOIEHUS] MAKCUMYMOB I MUHUMYMOB B UHTEP(EepEeHIIMOHHOMN
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Jlndpaxuus ceera. J{udpakunonnas pemerka.

Y ciioBre HaOIr0I€HUS TJIABHBIX MAaKCUMYMOB IIPH Na/IEHUH
MOHOXPOMAaTHYECKOTO CBETA Ha TU(PPAKIIMOHHYIO PEIETKY.

[Tonsipuzanus cBera

Texnuueckue ycmpoucmea U npaKmuyeckoe npumeHeHue: OYKH, IyIa,
¢doroanmapar, MPOEKIMOHHBIM anmapaT, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs]
OITHKA, AMPPAKIIMOHHAS PEIIETKA, TOISIPOU.

Hemoncmpayuu

1. IlpamonuHeitHOE pacnpOCTpaHEHUE, OTPAKEHUE U MPEIIOMIICHHE
csera. OnrTuyeckue npubOpBHI.
ITonHoe BHyTpeHHEE OTpakeHHe. Moiens CBETOBOAA.
HccnenoBanue CBOWCTB U300pakKeHUH B JIMH3AX.

[IpsimonHENHOE pacIpoCTpaHEHHE CBETa B OIHOPOAHOM cpene. JIyd cBeTa.
Toueunslit uICTOYHUK cBeTa. OTpakeHUE CBETa. 3aKOHBI OTPAKEHUSI CBETA.
[TocTpoenue nzobpaxenuii B miaockoM 3epkaie. Cihepuueckue seprana.
[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHHS CBeTa. AOCOIIOTHBIN MTOKA3aTelb
npenomiieHusi. OmuocumenvHwlli nokazamensv npeiomienus. Ilocmosncmeo
Yyacmomel ceema u cOOMHouleHue OJIUH 80IH NPU nepexooe

[ MOHOXpOMAMuU4ecko20 ceema uepes epaHuyy pazoeid 08yx ONMu4eckKux cpeo.
 Xo0 nyueti 6 npuzme. Jlucriepcust cBera. CIIoKHBIN cocTaB Oenoro ceera. [ser.
[TonHoe BHyTpeHHee oTpaxenue. [IpenenbHblil yroi HOJTHOTO BHYTPEHHETO
orpaxxenust. Coouparowue u pacceusarouyue 1unzvl. ToHkas mua3a. POKyCHOE
PAcCCTOSIHME M ONTUYECKAs CUJIa TOHKOM JIMH3BI.

3asucumocms hoKycHo2o paccmosaHus MOHKOU ChepudecKoll TuH3bl Om eé
ceomempuy U OMHOCUMENLHO20 NOKA3AMENs NPELOMIEeHUS.

®opMya TOHKOH JIUH3BI. Y BETUYEHHUE, JaBAEMOE JIMH30M.

(Xo0 nyua, npowedueco 1un3zy nod npou3oIbHLIM Y2JIOM K €€ 21A6HOM
onmuueckou ocu. I[locmpoenue uzobpasxcenutl mouKu u ompesKa npsamotl

8 COOUPAIOUWUX U PACCEUBAIOWUX TUHZAX U UX CUCTNEMAX.

Onmuueckue npudopul. Paspewarowas cnocoonocmes. 1 1a3 kak onmuueckas
cucmema.

[Ipenensl npUMEHUMOCTH T€OMETPUYECKOM ONTHKH.

BonnoBas ontuka. UHTepdepenius ceera. KorepeHTHbIE HCTOYHUKH. Y CITOBHS
HaOII0/ICHN S MAKCHMYMOB 1 MUHUMYMOB B HHTEP(DEPEHIIMOHHOMN KapTHHE OT
JIBYX KOTE€PEHTHBIX HCTOUHUKOB. [IpuMephI KiTacCH4ecKnX HHTEPPEPEHITNOHHBIX
CXEM.

Hudpaxius ceta. Judpakunonnas pemeérka. Y caoBue HaOIIOASHHUS TTaBHBIX
MaKCUMYMOB TIPH TTaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PAKITNOHHYIO
pELIETKY.

[Tonspuzanus cBera

Texnuueckue ycmpodcmea U mexrnoJjlocudeckue npoyeccvl. OYKH,

Jyma,
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Mojenu MUKPOCKOTIA, TEIECKOTIA.
Habmonenne natepgepeHiimm cBera.
Hab6mronenue nudpaxiuu crera.
HaGmonenue mucnepenu cBera.
[Tonmy4yeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

L o N URE

10. HaGmroneHue nomnsipyusanuy CBeTa.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomut
1. HM3mepeHue nokaszartesns NpeIoMICHHsS CTEKIIA.
2. HccnenoBaHue CBOWCTB U300paKCHHIA B JIMH3AX.
3. HaGmronenue aucrnepcuu cBeTa.

[Tonmy4yenue criekTpa ¢ MOMOMIBbIO JUPPAKINOHHON PEHIETKH.

nepuckor, ¢oroanmnapar, MUKPOCKOII, IPOSKIIMOHHBIN armapar, IpOCBETICHHE
OIITHUKH, BOJIOKOHHAS ONTUKA, AU(PPAKIIMOHHAS peHIETKA.
Hemoncmpayuu

3aKOHBI OTPAKEHHUSI CBETA.

UccnenoBanue npenoMIIeHUs CBETA.

Habmonenre noaHoro BHyTpeHHETo oTpaskeHus. Moieab CBETOBO/Ia.
HccnenoBanue xoaa CBETOBBIX ITYYKOB Y€pE3 MIIOCKOIAPATIIETbHYIO
IUIACTUHY U TIPU3MY.

HccnenoBanue CBOWCTB U300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOIIa, TEIECKONA.

Habmoienue natepdepeHIum cera.

HaOnronenue 1BETOB TOHKHUX IUIEHOK.

Habmoienue mudpakum ceera.

W3ydenue nupakiiMOHHON PEeIETKY.

Habmotenne mudpakiimoOHHOTO CIIEKTpa.

Habmronenue nucnepceuu cBera.

Hab6nronenue nonsipusanuu cBeta.

1.

2
3.
4

. HpI/IMeHeHI/IC MOJIIPON 0B IJIA1 NU3YYCHHU S MCXAaHNYCCKUX HaprI)KeHI/Iﬁ

Yuenuueckuit sxkcnepumenm, nabopamopnuvie pabomot, npakmukym

1.
2.

N AW

10.
11.
12.
13.

N3mepenue nokasarens NpejoMIEHHs CTEKIA.

UccnenoBanue 3aBucuMOCTH (POKYCHOTO PACCTOSIHUS OT BEILECTBA
(Ha mpuUMepe )KUJIKUX JIMH3).

N3mepenue GpokycHOro paccTOSTHUS pacCeUBAIOIIMX JIMH3.
[TonmyyeHne n300paxkeHns: B CUCTEME U3 IIJIOCKOTO 3epKaja U JTUH3BI.
[Tonyuenne n3zo0pakeHus B CUCTEME U3 IBYX JIMH3.
KoHcTpynpoBaHue TENeCKONMUUECKUX CUCTEM.

Ha6monenue nudpakuuu, nHTEpPEepeHInd U NOISIPU3AIIH CBETA.
W3ydyenne mnonsgpusanuu CBETa, OTPaXEHHOIO OT IIOBEPXHOCTH]
JTUDIIEKTPHUKA.

W3ydenne naTepdepeHIIy Ja3epHOro U3ITyYeHNS Ha JBYX ILEISX.
Hab6mronenue nucnepcun.

Habmtonenue u uccnenoBanue qUQppakuOHHOTO CIIEKTpa.

H3mepenne 1MHbI CBETOBOM BOJIHBI.
Ilonyuyenue croekTpa U3Iy4eHUs
T (HPaKIIMOHHON PEIIETKH.

CBCTOAMOAa IIpHU IIOMOIIIH
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PA3JIEJI 6. OCHOBBI CIIELIUAJIbBHOM TEOPUU
OTHOCUTEJIbBHOCTHU (4 u)

PA3JIEJI 6. OCHOBbI CIIELIMAJIBHOM TEOPMU OTHOCUTEJILHOCTU
(59

Tema 1. Ocnosvr CTO (4 u)

Tema 1. Ocnoeot CTO (5 u)

['paHuLIBI TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [locTynarsl
CIELNAJIbHON TEOPUU OTHOCUTEIBHOCTH: UHBAPUAHTHOCTh MOJYJISI CKOPOCTHU
CBETa B BaKyyMe€, IPUHLUII OTHOCUTEJIBHOCTH DHHIITEHHA
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU U COKPALLEHUE
JUTUHBI.

DHeprusi 1 UMITYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13b Macchl € 3HEPIHEN U UMITYJIBCOM PEISITUBUCTCKON YacTULIbI. DHEPrus
MOKOS

['paHu1IBI IPUMEHMMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel cienuanbHON
TEOPUU OTHOCUTEIILHOCTH.
[IpocTpancTBeHHO-BpeMeHHOH nHTepBai. [Ipeodpa3zoBanus JlopeHma. Y cnoBue
IpUYUHHOCTA. OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHNU
U COKpAILCHUE JINHBI.
OHeprus 1 UMITYJIbC PEIATUBUCTCKOM YaCTHLIBI.
CBs13b Macchl ¢ 3HEPTUEN U UMITYJIBCOM PESITUBUCTCKON YaCTUILbl. DHEprus
HIOKOSI
Texnuueckue ycmpoucmea U mexHoA02U4ecKue npoyeccol:
IPUEMHHKH, YCKOPUTENH 3apsSKECHHBIX YaCTHL.
Yuenuueckuit sxcnepumenm, nabopamopmnsie padomuol, nPAKMUKym
OmnpeneneHne UMIyJIbCa M 3HEPIMH  PEISTUBUCTCKUX — YacCTHI]
¢dotorpadusaM TPEKOB 3apsSKEHHBIX YACTHUL] B MArHUTHOM IIOJIE).

CITYTHHUKOBBIC

(o

PA3JIE/ 7. KBAHTOBASI ®I3UKA (15 1)

PA3JIEJ 7. KBAHTOBASI ®I3HKA (25 1)

Tema 1. Dnemenmot keanmosou onmuxu (6 u)

Tema 1. Kopnyckyasapno — eonnoeoit oyanuszm (15 u )

®oronsl. opmyina [1nanka cBs3u 3HEpruu POTOHA C €ro YaCTOTON. DHEPIus
U UMITYJIbC (pOTOHA

OTtkpeiTue u uccienoBanue porodddexra. Onwitel A. I'. CTosieroBa. 3aKOHbBI
doroaddexra. YpaBHenue DitHmTeiHa 1 poroaddexra. «KpacHas
rpanuia» porodddexra. Jlapnenue ceera. Onbito [1. H. JleGenena.
XHUMHUYECKOE NEHCTBUE CBETA.

Texnuueckue ycmpoticmea u npakmuieckoe npumenerue. HOTOIIEMEHT,
doronaTuuk, conHeyHas 6arapesi, CBETOIUO/I.

Hemoncmpayuu
@010 eKT Ha ycTaHOBKE C IUHKOBOM MIIACTUHOM.
HccnenoBanue 3aKk0HOB BHeHIHETo GpoTodddekra.
CBeToauOI.
Conneunas Gatapes.

Ll A

PaBHOBeCHOE TerIOBOE U3TyUeHUE (M3TydeHHEe aOCOTIOTHO YEPHOTO TEa).
3akoH cMmeeHnsa Buna. ['nnoresa M. Ilnanka o kBaHTax.
®OoTOHBI. DHEPIUs U UMITYJIbC (POTOHA.
®otorddext. OnbiThl A. I'. CroneroBa. 3akoHbl poTodddexra. YpaBHEeHHE
OiiHmreitHa g potoapdexra. «KpacHas rpanuna» porordpdekra.
JlaBneHue cBera (B 4aCTHOCTH, JaBJICHHE CBETa Ha aOCOIIOTHO MOTJIONIAIOITYIO
1 a0COJIIOTHO OTpakarotyto moBepxHocTs). OmnbiTe [1. H. JIeOenena.
BonHoBsle cBoiicTBa yactull. BosHbl ne bpoins. J{nvuHa BoiaHsl ne bpoits
1 pa3Mephl 00IaCTH JTIOKATU3AIMH JBIKYIIEHcs yacTuibl. KopmyckynspHo-
BOJIHOBOH ayanu3M. [{udpakiiys 31eKTpOHOB Ha KPUCTAJUIAX.
Crneuunduka n3mepenuii B Mukpomupe. COOTHOIIEHUS HeonpeaenEHHOCTEN
['eiizenOepra
Texnuueckue ycmpoiucmea u MexHOIO2UYECKUe Npoyeccsl. CIEKTPOMETP,
¢dorodnemMeHT, (OTONATYMK, TYHHENbHBIM MMKpPOCKOI, COJHEe4YHas OaTapes,
CBETOAMOA.
Hemoncmpayuu

1. ®oTorddexT Ha yCTaHOBKE € IIMHKOBOH MIIACTUHOM.
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Hccnenoanue 3akoHOB BHEMTHETO oTorddexTa.
HccnenoBanue 3aBUCUMOCTH COMPOTUBIICHUS TOITYIPOBOAHUKOB OT
OCBEIIEHHOCTH.
4. Cseronuof.
5. Conneunas Gatapes.
Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, RPAKMUKYM
1. Hccnenosanue dhoTope3ucropa.

w N

2. W3mepenue mocrosiHHOW IlmaHka Ha OCHOBE HCCIIEAOBAaHUS
dhororddekra.
3. HccrnenoBanme 3aBUCUMOCTH CHJIBI TOKa 4Yepe3 CBETOAHMOA OT]

HaIIpsAKCHUA.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. Duzuka amoma (5 u)

Monens atoma Tomcona. OnbiTel Pezepdopia o paccestHiio 0-4acTHIl.
IImanerapnas monens aroma. Iloctynarsl bopa.
W3imydenue u noriomnieare GOTOHOB MPH MEPEX0e aToMa C OJJHOTO YPOBHSI
SHEepruu Ha Apyroi. Bunel cnektpoB. CekTp ypoBHEW SHEPIHHU aTOMa
BOZIOPOJA.
BonHoBele cBolicTBa yacTull. Bonusl ne bpoiinsa. KopnyckynspHo-BonHOBOM
TyalIi3M.
CHnoHTaHHOE U BBIHYX/IEHHOE U3JIyYCHHE
Texnuueckue ycmpoticmea u npakmuieckoe npumeHenue: ClIeKTpaabHbIN
aHanu3 (CIEeKTPOCKOM), 1a3ep, KBAHTOBBIM KOMIBIOTED.
Hemoncmpayuu
1. Monuens onbita Pesepdopna.
2. OmpeneneHue AJIMHBI BOJIHBI JIa3epa.
3. HaOmronenue inHeHYaThIX CIEKTPOB U3ITYUECHHUS.
4. Jlazep.
Yuenuueckuit sxcnepumenm, nadopamopnvie pabomut
1. HaOmroneHue TMHEHYAaTOro CIeKTpa.

OnbIThI 110 UCCIIEOBaHMIO CTpOeHUs aTroMma. [lnanerapHast Mmosienb aroma
Pesepdopna.
[Toctynatsl bopa. U3ny4yenne u norionienrne (OTOHOB P IEPEX0ie aToMa
C OZJHOTO YPOBHS DHEPIMU HA APYTOM.
Bunel cnextpoB. CriekTp ypoBHEH 3HEpPTruu aToMa BOJ0pO/ia.
CrioHTaHHOE U BBIHYXACHHOE U3JIy4YeHue cBeTa. Jlazep
Texnuueckue ycmpoucmea u mexHoa02uiecKue npoyeccwvl. CUEKTPaTbHBINA
aHanu3 (CIEeKTPOCKOI), Jla3ep, KBAHTOBBIM KOMIIBIOTEP.
Hemoncmpayuu
1. Monuens onbita Pezepdopaa.
2. HabmoneHne TMHEWYATHIX CIIEKTPOB.
3. YcTpoiicTBO U eiicTBHE CUETYMKA MOHU3UPYIOIINX YaCTHII.
4. OrmpeneneHue JJIMHBI BOJIHBI JA3€PHOTO U3ITYUEHUS.
Yuenuueckuit sxcnepumenm, nabopamopmnsie padbomuol, npaKmuxKym
1. HaGmromeHue MTUHEHYATOro CIEKTpA.
2. HccnemoBaHuwe CHeKTpa pa3pekeHHOTO AaTOMapHOTO BOJIOPOAA
U U3MepeHue MocTostHHoi Punbepra.

Tema 3. Duzuxa amomnozo saopa u nemenmapuoix wacmuy (5 u )

Tema 3. Duzuka amomnozo aopa u rnemenmapuuvix yacmuy (5 u)

DKCIIEpUMEHTBI, T0Ka3bIBAIOIIUE CIOKHOCTD CTPOEHUS sinpa. OTKpeITHE
panunoaktuBHOCTU. OmbITHI Pe3epdopaa mo onpenesneHnio cocraBa
paznoakTUBHOTO M3My4yeHus. CBolcTBa anb(da-, 6eTa-, raMMa-u3IIydeHUsl.

Hyxnonnas monens siapa I'eiizen0epra—ILlBanenko. 3apsia siapa. MaccoBoe
qucio sapa. M3oromnsl.
PannoaktuBHOCTD. Anb(ha-paciaji. JIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan.
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BinstHue paqnoakTUBHOCTH Ha XKUBbIE OpraHu3Mbl. OTKpBITHE MPOTOHA U
HerTpoHna. Hyknonnas mozens siapa [ eitzen6epra—ILlBanenko. 3aps spa.
MaccoBoe uncio siapa. Mzotonsl. Anbga-pacnaa. DIeKTpOHHBIN 1
MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydyeHue. 3aKOH paliOaKTUBHOTO
pacmana. JHEpTrus CBS3HU HYKJIOHOB B siyipe. SlnepHbie cuiibl. JledekT Macchl
sapa. SnepHsie peakuuu. [enenue u cuHTe3 saep. SnepHeiii peaktop.
Tepmosinepusbiii cunaTes. [Ipo01eMbl U IEpCIEKTHBHI SIIEPHOM SHEPTETUKH.
JKOJIOTUYECKHE ACTIEKTHI SII€PHON SHEPTETUKHU. DIIEeMEHTAPHbBIE YACTHIIBI.
OTKpbITHE TO3UTPOHA. MeTO 16l HAOIIOICHHS 1 PETHCTPALINHU SI€MEHTaPHBIX
yactull. OyHJaMeHTalbHbIE B3aUMOIeHCTBUS. EnuHCTBO prsmueckoi
KapTUHBI MUPa
Texuuueckue ycmpoticmea u npakmuyeckoe HpUMeHeHUe:
kaMmepa Buiibcona, siiepHbli peakTop, aToMHas 6oM0a.
Hemoncmpayuu
1. CY€T4YMK MOHU3UPYIOIINX YaCTHII.
Yuenuueckuii 3xcnepumenm, nabopamopuvie pabomaul
1. HccnenoBaHue TpeKOB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

JAO3HUMCETP,|

["amma-u3nyuenue. 3aKOH paJuOaKTUBHOTO pacnaja. PaaroakTHBHbIE H30TOIIBI B
npupoze. CBONCTBAa MOHU3HUPYIOILErO U3JIydeHUs. BinsgHue painoakTUBHOCTH
Ha KUBBIE OpraHu3mMbl. EctecTBeHHbIN (OH M3mydeHus. JJosumerpus.
OHeprust CBA3M HYKJIOHOB B sJpe. SnepHble cuinbl. Jledekt maccsl sapa.
SAnepubie peakuuu. Jlenenue u cunres saep. SAnepusie peakropsl. [Ipodaembr
YIIPaBISIEMOr0 TEPMOAIEPHOIO CUHTE3A. DKOJIOTHUECKUE aCIIEKThI PA3BUTHUSA
SIZICPHOM DHEPreTUKU. METObl PETUCTPALlUU U UCCIICOBAHUS JJIEMEHTAPHBIX
yacTull. DyHnaMeHTaabHbIEC B3aUMOAECHCTBHSA. baprOHbI, ME30HBI U JIEITOHBI.
[IpencraBnenue o CranaaptHoi Mojenu. KBapk-Tiar00OHHas MOJIENb apOHOB.
®usuka 3a npeaenamu CtanaapTHon Mojiend. TéMHas MaTtepus U TEMHas
sHeprus. EnuHcTBO (prsnueckoil KapTUHbBI MUpa.

Texnuueckue ycmpoticmea u mexHoi02u4eckue npoyeccuvl: 103UMeETp, Kamepa
BunbcoHa, SIIEpHBI peakTop, TEPMOSACPHBIA peakTop, aToMHas Oomoa,
MarHUTHO-PE30HAHCHAsi TOMOTpadusl.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie pabomot, npakmukym

1. HccnenoBanue TPeKOB YacTHil (110 TOTOBBIM (oTorpadusim).
2. HccrnenoBanue paguoakTUBHOTO (POHA C HCIIOIB30BAaHUEM JI03UMETPA.
3. HW3ydenue noryomieHus 6eTa-4acTHIl aTFOMUHHEM.

PA3IEJI 8. OJIEMEHTBI ACTPOHOMUWU 1 ACTPODU3UKU (7 u)

PA3EJ 8. 9JIEMEHTBI ACTPOHOMUWU 1 ACTPODPU3NKU (12 1)

Tema 1. Inemenmol acmpogpuzuxu (7 u)

Tema 1. Dnemenmot acmpogpusuxu (12 u)

DTanbl pa3BUTHS aCTpOHOMUH. [TpuKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. Bun 3B€3mHoro Heba. Co3Be3ausl, SpKue 3BE3/1bl, IIAHETHI,

ux Bugumoe jiBrkenne. Conneynas cucrtema. Connne. ConHeunas
aKTUBHOCTH. McTounuk sHeprun ConHua v 3BE31. 3BE3/bI, X OCHOBHBIE
XapaKkTEepUCTUKU. JlnarpaMMa «CHeKTpaabHBIM KJIaCC — CBETUMOCTBY. 3BE3/IbI
rJ1aBHOW MOCIIEI0BATEIBHOCTH. 3aBUCUMOCTh «MacCa — CBETUMOCTB)

IUIS 3BE3/] TJIABHOM MOCIIEI0OBATENBHOCTH. BHYTpEeHHEE CTpOEHUE 3BE3 .
CoBpeMEHHbIE TPEACTABICHUS O TPOUCXO0KICHUH U 3BoJItoIMK CoJtHIIa 1
3BE3/1. DTanbl KU3HU 3BE3I.

Muteunbiii [Iyte — nama [Manaktuka. [Tonoxenue u npmxenue ColHIa B
["amakTuke. Tunel ranaktuk. Paguoranaktuku v kBasapsl. UEpHbIE IBIPHI B
spax ranakTtuk. Beenennas. Pacimpenue Beenennoit. 3akon Xa60:a.
Paz0eranue rajgakTuk. Teopust bonbuioro B3peiBa. PenukroBoe nznydeHue.
Macmrabnas ctpyktypa Beenennoii. Meraranaktuka. Hepeménusie

Dtanbl pa3BUTUSA aCTpoHOMUU. [IpuKiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuH. [I[puMEeHUMOCTB 3aKOHOB (DPU3HUKU JJII OOBSICHEHUS TTPUPOIBI
KOCMUYECKUX 00BEKTOB.

MeTo/1bl aCTPOHOMHYECKHX HcciieoBaHNN. COBpPEMEHHbBIE ONITUYECKUE
TEJIECKOIIbI, PaINOTENIECKOIbI, BHEATMOC(epHas aCTPOHOMHUSI.

Bun 38é3nHoro Heba. Co3Be3aus, SpKue 3BE3/IbI, INTAHETHI, UX BUIUMOE
IIBIKCHUEC.

ConHedHas cucTeMa.

Connne. ConHevyHast akTUBHOCTh. McTounuk snepruun CosHIA U 3BE3I.

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKH. J[MarpaMma «CeKTpabHbIN KJIacc —
CBETHMOCTEY. 3BE3 MBI ITIaBHOM ITOCIICAOBATEIILHOCTH. 3aBUCUMOCTD «Macca —
CBETUMOCTB) ISl 3BE3]1 IIIaBHOM MOCIIEIOBATEIbHOCTH. BHYTpeHHEE CTpoeHuE
3BE31. COBpEMEHHBIE TPE/ICTABIICHUS O POUCXOXKACHUU U 3BoJtonnK CoaHIA U
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MpoOJIEMbI ACTPOHOMHH.
Yuenuueckue navnooenun
1. HaGmioneHus HEBOOPYKEHHBIM TJIa30M € HCIIOJIb30BaHHUEM
KOMITBIOTEPHBIX ~ MPHJIOKEHUH ISl  ONpPENCTICHHUS  TOJIOKEHUSs]
HeOEeCHbIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3JNs
CeBepHOro nostymapus 1 sipkue 3BE3/bl.
2. HaOmogenus B Teneckon JlyHsl, miuanet, Maeuroro [Tytwu.

3BE3. DTanbl )KU3HU 3BE3I.
Muneunsiii [1yrs — Hama "anaktuxka. [lonoxenue u aumxenue ConHua B
["anmakTuke. Tunel ranaktuk. Paguoranaktrky u kBa3apsl. UEpHbIe IbIPHI B
spax ranaktuk. Beenennas. Pacmmpenue Beenennoii. 3akon Xa60:ma.
Paz6eranue ranaktuk. Teopust bosbmioro B3peiBa. PenmukToBoe usimydeHue.
MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.
Hepeménnsie npobiaemMbl aCTpOHOMUU
Yuenuueckue nabnooenusn:

1. HaOmromeHust  3BE3QHOIO Heba HEBOOPYKEHHBIM rj1azoM
C HUCIOJIb30BAHUEM KOMITBIOTEPHBIX MPHJIOKEHUN ISl ONpPEICIICHHS
MOJIO’KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIG
co3Be3ausi CEeBEpHOIO MOMyIIapUst U SIPKUE 3BE3IBI.
HaGmtonenus B teneckon JIyHbl, MIaHET, TYMAHHOCTEN W 3BE3/IHBIX
CKOILJICHUH.

OU3NYECKHUU ITPAKTUKYM (16 yacos)

Cnocobbl  usmepenust  pusuyeckux GenuduH € UCNONb306AHUEM — AHANO206bIX
U Yupposvix UMeEpPUMeNbHbIX NPUOOPOE U KOMNBLIOMEPHBIX OaMUUKOBbIX CUCHIEM.
Abcontomuvle u omHocumenvHble NOSPEUHOCIU USMEPEHUL QUIULECKUX BEUYUH.
Oyenxa epanuy nozpewHocmeu.

IIposedenue koceennbix usMepenutl, UCC1e008aHUll 3a8UCUMOCTETN

QusuyecKux genuuuH, NPosepKa NPeOI0NCeHHbIX 2unomes (8b100p u3 pabom,
ONUCAHHBIX 8 MEMAMUYECKUX pazoenax « Yuenuueckui skcnepumenm,
nabopamopuvie pabombl, NPAKMUKYM»).

OBOBIAIOUIEE TOBTOPEHUE (4 1)

OBOBIAIOHIEE TOBTOPEHUE (15 u)

Ponb ¢pusuky n acTpOHOMUN B SKOHOMUYECKOH, TEXHOJIOTHIECKOH,
COLIMATILHOW M 3TUYECKOM chepax AesITeNbHOCTH YeTIOBEKa; POJIb U MECTO
(hU3UKH U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTUHE MUPA; POITh
¢buznueckoit Teopuu B GOPMUPOBAHUH TIPECTABICHUN O GUZNIECKOM
KapTUHE MHpa, MECTO (PU3NYECKON KapTUHBI MUpPa B 00IIEM PATY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHHUIN O IPUPOJIE

O06o001IeHre U cucTeMaTH3allus COJEPKaHus pa3IesioB Kypca « MexaHukay,
«MonexkynsipHas GU3NKa U TEPMOTUHAMUKAY, «IITEKTPOIUHAMUKAY,
«Konebanus u BomHBD, «OCHOBBI CTICIUATLHON TEOPUH OTHOCUTEIBHOCTH,
«KBanTtoBas puznkay, « I7€MEHTHI ACTPOHOMHUHU U aCTPODUZUKIY.
Ponp ¢u3uku © acTpOHOMUM B OIKOHOMHYECKOHW, TEXHOJIOTHYECKOM,
COITMAIPHOM M 3TUYECKOW cdepax ACSITEIHPHOCTH YEIOBEKa; POJIb U MECTO
(GU3MKN U acCTPOHOMHHM B COBPEMEHHON HAydyHOU KapTHHE MUpA; 3HAYCHHE

OTUCATEIPHOM, CHUCTEMATHU3UPYIOMIEH, OOBSICHUTEILHON M MPOTHOCTUYECKOMN
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byHkuni GU3NUEcKoil TeopuH; poib (pusnyeckoi Teopuu B GOPMHUPOBAHUU
IpEACTaBICHUN O PU3MYECKOH KapTHHE MHUpA, MECTO (PU3NYECKO KapTHUHBI
MHUpa B O0IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTaBICHHMA
0 mpupose

Peseps (3 u) Peseps (10 1)

TemaTH4yeckoe INIAHUPOBAHHUE KypcCa

11 kaacc
bazosviit yposens (2 uaca) ‘Ya/ly@zelmbu? ypogens (5 uacos)
Koi-Bo DJIeKTpoAMHAMUKA(nposioskenne) 11/27
JacoB MaruutHoe noJse 6/14
1 B3anmoeiicTBie MOCTOSHHBIX MAarHUTOB U MPOBOIHUKOB C TOKOM. MarHuTHoe
nosie. Bektop MarHuTHOM MHAYKIMH. [IprHIAII CyTIepIIO3UIIMY MarHUTHBIX IOJICH.
JIMHUM MarHUTHOW MHIYKLIUH.
1 MarauTtHoe 1oJie MPOBOAHHUKA C TOKOM (IIPSMOTO MPOBOJHHUKA, KATYIIIKU U
Kpyrosoro Butka). OneIT Opcrena. Kaptuna muHui MarHUTHOM WHIYKITUHU TTOJIS
MOCTOSIHHBIX MarHUTOB.
1 Onpeoenerue yci08utl NPUMEHUMOCIU MOOeIU OOHOPOOHO20
MacHUMHO20 NOJIAL.
1 Onpeoenenue HanpasieHus UHOYKYUU MACHUMHO20 NOJIsL
po6OOHUKA C MOKOM
1 Maznumnoe none 6 sewecmee. @eppomacHemuxu, napa- u -
ouamazHemuxu
1 Cuna Amnepa, e€ HanpaBjIeHUE U MOAYJIb.
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Cuna JlopeHua, e€ HalpaBJIEHUE U MOJYJIb.
JIBrKeHME 3apsHKEHHOM YaCTULIBI B OZTHOPOAHOM
MarHuTHOM mose. Pabora cuiet JlopeHta.

IIposedenue KocseHHbIX usmeperull cuivl Amnepa, nposeoerue
uccnedosanus - 3asucumocmell  Mexcoy — uzuveckumu
BeUYUHAMU U  ONBIMOG NO NpoGepKe  NPedNOHNCEHHOU
2unomesvl npu U3yueHuu Oeliucmeusi NOCMOSHHO20 MACHUMA

HA PAMKY C MOKOM

ObvsicHeHue OCHOBHLIX NPUHYUNOG OeliCEUsi MeXHU4eCKUx
ycmpoucme

IIpumepvwl pewenus 3a0au no meme « Cuna Amnepay

TexHumueckne yCTpOﬁCTBa N TCXHOJIOTMYCCKHUEC NPOLUECCChL: IPUMCHCHUEC
IMOCTOAHHBIX MAIrHUTOB, 3JICKTPOMArduTOB, TCCTCP-MYJIbTUMETP, JICKTPOABUTATCIIb
ﬂKO6I/I, YCKOPHUTCIIN 3JICMCHTAPHBIX YaCTHUII.

JlaboparopHas pabota Nel «HabmtoieHue 1eiicTBUS MArHUTHOTO TIOJISl HA TOK)

IIpumepur pewenus 3a0au no meme « Cuna Jlopenyay

Pewenue pacuémmuvix 3a0a4 ¢ A6HO 3A0AHHOU U HESIBHO
3a0aHHOU hu3UYecKoll MOOeNbIO ¢ UCNONIL308AHUEM OCHOBHBIX
3axon06 u ghopmyn no meme «Maecnumnoe noney.

[Peuterue kauecmeeHHbIX 3a0ay, mpedyowux npuMeHeHUs
snanun no meme «Macnumnuoe noney.

DJIeKTPOMArHUTHAsI HHAYKIus 5/13

SIBneHue 3neKTpOMarHuTHOW UHAYKIUU. [[0TOK BEKTOpa MarHMTHON MHTYKLIAH.
O/1C unayKuu.

3aKOoH 3JIEKTPOMAarHUTHOM HHAYKuu Dapazest.
Buxpesoe snekrpruueckoe nosue. Toku Dyxo.

I/[C uHOyKyuu 6 nPo8OOHUKeE, OBUNCYULEMCSL NOCTYNATNENbHO
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8 00HOPOOHOM MACHUMHOM NOJE.

[ Ipumepul pewienus 3a0a4 no meme «3aKoH
91eKMPOMASHUMHOU UHOYKYUU»

[Pewienue pacuémuulx 3a0ay ¢ s16H0 3a0aAHHOU U HEABHO
3a0anHOU PU3UYECKOL MOOENbIO C UCHONb308AHUEM OCHOBHBIX
3aK0H06 U hopmyn no meme « DNeKMPOMASHUMHAS UHOVKYUSLY.

IIpaBuno Jlenna. ManyktuBHOCTH. Karymika
VMHJYKTUBHOCTH B LI€NIU MIOCTOSTHHOT'O TOKA.

SBnenne camonnaykuuu. I1C caMOMHIYKIUH.

|Peulenue kauecmeeHHblx 3’a()a’~l, mpe6yi0u4ux NpUMEeHEeHUA
SHAHUL N0 meme ((3ﬂ€Kmp0M612H1/ln’ZHaﬂ quyKuuﬂ».

| Aneopumm ucnonvsoeanus npasuia Jlenya 0ns onpedenenus
Hanpaesnenus moKa 8 Konmype npu ananuze 2paguieckux u
9KCNEepUMEHMANbHBIX 3a0aY

Cbopka mooenu 31eKmpoMacHUMHO20 2eHepamopa

DHeprust MArHUTHOT'O MOJISl KATYLIIKH C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

JlabopaTtopHas pabota No2
((H?)y‘-leHI/Ie SABJICHUSL 3HeKTp0MaFHPITH0171 HUHAYKOUN»

Obvsichenue 0CHOBHbBIX npuHyuUnos oeticmeust MexHU4ecKux
yCl’ﬂpOﬁCWl@ U mexrnosocudecKux npoyeccos, nmaxKux Kak.
uHayKLﬂ/tOHHa}l neuvos, CO]Z@HOUO, sawyuma om dj1eKmpuzayuu
mej npu 0BUIICEHUU 8 MASHUMHOM noJe 3emu.

Obobwarouje-nosmopumenvHoe 3ansimue no meme
«INeKmpoMacHUMHASL UHOYKYUSLY

3auem no meme ((aﬂeKWLPOMGZHMI’I’lHCIﬂ undym;uﬂ




Konedanus u BosHbI (60 1)
Mexanunveckue Kojaedoanusi 5-/10

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue konedanus. Kunematuueckoe u
JMHAMUYECKOE OIIMCAHUE. DHEPreTHUECKOE
onucaHue (3aKOH COXPAHEHHsI MEXaHUYECKON
SHEPTrUn).

Buiso0 ounamuueckozo onucanus CAPMOHUHYECKUX Konebanutl u3
UX dHepeemu4yecKoco U KuHemamu4eCckoco ONUCAaHuslL.

Buinyocoennvie konebanus. Pezonanc. Pe3onanchas kpusas.
Brusnue 3amyxanus Ha 6ud pe30HaAHCHOU KPUBOIL.
Aemoxonebanus.

Pewenue pacuémmuvix 3a0au ¢ 26H0 3a0aHHOU U HESIBHO
3A0aHHOU PU3UYECKOU MOOEbIO C UCTOIL30BAHUEM OCHOBHBIX
3aK0H08 U popmyn no meme «Mexanuueckue Ko1ebanusy.

AwMriuitynaa 1 ¢a3a konebanuii. CBA3b aMIUIUTY bl KOJI€OaHUN NCXOTHON
BEJIMYMHBI C aMIIUTYIaMHU KoJieOaHUH €€ CKOPOCTU M YCKOPEHHS.

[lepron u gactora konebanuid. [Teprom MabIx cBOOOTHBIX KOIEOaHUH
MaTeMaTH4YeCKOro MasiTHUKa. [lepros1 cBOOOIHBIX KoNleOaHH MPY>KUHHOTO MasTHHKA.

Pewenue kauecmesennvix 3a0au, mpebdyowux npumeHeHus
3HaHUl no meme «Mexanuueckue KoaeOaHUusy.
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Obvschenue 0CHOBHBIX NPUHYUNOSG OeLICMEUs. MEXHUYECKUX
YCMpOoUcme, Makux Kaxk. MempoHOM, Yacwl, KA4enu,
MY3bIKAIbHbLE UHCIPYMEHMbL, ceticmMozpad.

Jlabopamopnas paboma Ne3 «Onpedenenue yCKopetus.
Cc80000H020 NAOEHUS NPU NOMOUWU MATMHUKA

DJIeKTPpOMArHUTHBIE KoJlebanust 7/15

KonebarenbHbli KOHTYP. CBO6OI[HBI€ QJICKTPOMAarauTHLIC KoJIe0aHus B nacaJlbHOM
KoJIeOaTEILHOM KOHTYPpC.

®opmyina Tomcona.

Ces3b amnaumyovl 3apa0a KOHOeHCamopa ¢ AMRAUMyoou
CUNIbL MOKA 8 KONeOamenbHOM KOHmYype

Pewenue pacuémmuvix 3a0au ¢ 16H0 3a0AHHOU U HESIBHO
3A0aHHOU PU3ULECKOU MOOENbIO C UCNOIb308AHUEM OCHOBHBIX
3aKOH08 U (hOpMYT RO meMe « DNeKMpoMAacHUMHbLE
Koebanusy

Pewenue kauecmeennvix 3a0au, mpebyowux npumeHenus
3HaHUi O meme « ANeKMpPOMacHUMHbLE KOJIeOAHUS

3aKOH COXpaHEHUs SHEPTUU B UACATLHOM K0JIe0aTeTbHOM KOHTYpE.

3aryxarolye 1eKTpOMarHuTHbIE KosieOaHus. BeIHYXIeHHbIE 2JIeKTPOMarHUTHbIE
kosebanus. [lepeMeHHbIN TOK.

CpaeHeHue MEXAHUHUECKUX U DNEKMPOMACHUMHbLX Konebanuil

ObvsacHeHue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCMPOUCcm8, MmaKkux Kax: dJ1eKmpuyecKuli 360H0K, 2eHepamop
nepemenHo20 MmoKa, TUHUU dIeKmponepeoay

Onpedenenue ycio8uii NPUMEHUMOCMU MOOENU UOEATbHO20
KoebamenbHo20 KOHmypa
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MowHOCTb NepemMeHHOro Toka. AMNNTYAHOE M AeMCTBYIOLWEee 3HaYeHne CUbl
TOKa M HanpAXKeHWA Npu pasInyHoOM Gopme 3aBUCMMOCTM NEPEMEHHOTO TOKa OT
BpemeHn. CHHYCOUIaTIbHbINA IEPEMEHHBIN TOK.

Wneanwsubiii Tpanchopmarop. [Ipon3BoacTBo, epeaada u moTpedieHne
3JeKTpUYeCcKOM s3Heprun. KynbTypa ucronb30BaHus 3JIEKTPOIHEPTUH B
MOBCEHEBHOM XM3HU. TeXHUUYECKHE YCTPONUCTBA U TEXHOJIOTUYECKHUE MTPOLIECCHI:
3JIEKTPUYECKUN 3BOHOK, T€HEPATOp NEPEMEHHOTO TOKA, TMHUU JIEKTponepead

Pezucmop, konoencamop u kamywxa unOyKmusHocmu 6 yenu
CUHYCOUOATLHO20 NepemMeHH020 moka. Pezonanc moxos.
Peszonanc nanpsoicenuil.

Jlemoncmpayus akmugno2o, eMKoCmHo20 U UHOYKMUBHO20
conpomuenenuu

Pewenue kauecmeennvix 3a0au, mpebdyrowux npumerenus
3HaHU N0 meme « ANeKMPOMASHUMHbIE KONeOAHUL.

MexaHu4YecKHe ¥ )JIEKTPOMarHuTHbIe BOJHBI 5/10

MexaHnnyeckue BOJIHBI, YCIOBUS UX pacnpocTtpaHeHus. [lonepeunsie

U MPOI0JIbHBIE BOHBL. [lepro/, CKOpoCTh pacpOCTPAaHEHUS U ITTMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTPAKEHHE, MPEIIOMIICHHE, HHTEepPepeHIINs
U TUQpakius.

3Byk. CKOpoCTh 3BYyKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[ITymoBoO€ 3arpsi3HEHNE OKPYKAKOIIECH CPEIbI.

H3yyenue pacnpocmparenust 36yK08blX 80JIH 8 3AMKHYMOM
npocmpancmee.
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Pewenue 3a0au

ObvsicHenue 0CHOBHBIX NPUHYUNOB OellCEUsl MEXHUYEeCKUX
VCMPOUCM8 U MEXHOI02UEeCKUX NPOYECCO8, MAKUX KAK:
MY3bIKATIbHbLE UHCIPYMEHMbL, padap, paOuOnPUEMHUK,
menesusop, aumenna, menegpon, CBY-neuw, yrompassyxosas
OUACHOCMUKA 8 MeXHUKe U MeOUUUHe.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3IYyUYEHUS DJIEKTPOMAarHUTHBIX BOJIH.
CBolicTBa 371€KTPOMarHUTHBIX BOJIH: OTPaKEHUE, IPETIOMIIEHUE, TOJISIpU3alius,
uHTepepeHIys U Audpakiys. B3auMHasi OpUEHTALUsl BEKTOPOB

B DJICKTPOMAarHUTHOM BOJIHE.

[IIkana 31eKTpOMarHuTHBIX BOJH. [IpuMeHeHne 371eKTpOMarHuTHbIX BOJIH
B TEXHHKE U OBITY. TeXHUYECKHE YCTPOMCTBA U MTPAKTUYECKOE IPUMECHECHHE:
MY3bIKaJIbHbIE HHCTPYMEHTBI, pajap, paAuonpuEMHUK, TEIIEBU30D, AaHTECHHA,
tenedon, CBU-nieusb, ynbTpa3ByKoBasi IMarHOCTHKA B TEXHUKE U MEIUIIMHE
[IpuHUMIIBI paInOCBA3U U TelleBUACHUS. Pagronokanus.

Pewenue xauecmesennwix 3a0a1¢, mpe6yi0u;ux NPpUMEHEHRUA
3uanuil no meme «Mexanuveckue u IleKMpomacHUmmbvle
BOJIHblL»

Pewenue xauecmesennwix 3a0al¢, mpe6yl0u;ux NpUMEHEHRUA
3uanuii no meme «Mexanuveckue u SNIEKMPOMACHUMHblE
BOJIHbL»

Yempoticmso u npunyun pabomel npocmeuiuie2o
paouonpuemMHuKa

Onrtuka 10/25

IIpssmMonMHENHOE pacpOCTpaHEHUE CBETA B OJJTHOPOAHOM cpene. JIyu cBera.
TodeuHsIii HCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3oopaxeHui
B IIJIOCKOM 3€pKaJie.
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Habnwooenue onmuyeckux aenenuil, npogeoenue KOC8eHHbIX
usMepeHul, UCCIe008aHUsL 3A8UCUMOCTEN PUBULECKUX
8eUYUH U ONBIMOE NO NPOBEPKE NPEOTIOHCEHHOU 2UNOME3bl
npU U3yYeHuU s181eHUL NPeLOMIEHUS. C8ema HA cpaHuye
pasoena 08yx cpeo, npelomienus ceema 8 coouparoujeli

u pacceusarowell IUH3AX, 0IHOBbIX CEOUCME CEeMmd.

Ilocmpoenue u pacuém uzobpasicenuii, co30asaemvix
NIIOCKUM 3EPKATIOM

Cghepuueckue 3epkana

[Ipenomnenue cBeTa. 3aKOHBI TPEIIOMIICHUS CBETa. AOCOJIIOTHBIN ITOKA3aTelb
TPEJIOMIICHUSI.

Jucnepcus ceeta. ClIoXKHBIN cocTaB Oenoro ceera. L[ser.
[TonHoe BHyTpeHHEe oTpaxkeHnue. [IpeaenbHblil yroi NoJIHOro BHYTPEHHETO
OTpPaXKEHUS.

Jlabopamopnas paboma Ned4 « Usmepenue noxazamens
npenomMieHUs: CIekaay

OmmnocumenvHulil noxazamens nperomnenus. [locmosncmeo
Yacmomul ceema u COOMHOWEHUe OJIUH B0IH NPU NEPEX00e
MOHOXPOMAMUYECK020 c8ema uepe3 epanuyy pazoena 08yx
onmu4eckux cpeo.

Xo0 nyueti 6 npusme.

Cobupatoiue U paccenBarolue TuH3bl. ToHkas nuH3a. DoKycHOE paccTosHNE
7 OTIITHUECKAsT CHJIa TOHKOM JTMH3EL.

dopmyna TOHKOH JTUH3BL. Y BEIMYEHUE, 1aBaEMOE JINH30U

Jlabopamopnas paboma Ne5 « Onpedenenue onmuueckotl
Cunbl U POKYCHO20 paccmosarus coouparoueti TUH3bL»

3asucumocms hokycnoz2o paccmosHus moHKoU cghepuieckou
JIUH3bL OM €€ 2e0MempUul U OMHOCUMENbHO20 NOKA3AMes
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npeiLoMierHUsl.

Xo0 nyua, npoweduie2o 1uH3y OO NPOU3BOIbHBIM Y2IOM K €€
enasnou onmuyeckou ocu. Ilocmpoenue uzobpasxiceHuti mouxku
U ompe3Ka nPsAMOU 8 COOUPAarUUX U PACCeUBarOUux TUH3axX

U UX cucmemax.

OnTuueckue npudopsl. Pazpemiaromas cnocodHocTs. ['1a3 kak ontuyeckas
cucreMa.
[Ipenensl NPUMEHUMOCTHA FEOMETPUYECKOUN ONTHUKU.

TexHu4eckne yCTpouCcTBa M TEXHOJIOIMYECKUX MTPOLIECCHI: OYKH, JIyTIa, IEPUCKOIL,
¢doroanmnapar, MUKpOCKOII, TPOEKLIMOHHBIN annapar, IPOCBETICHNUE ONTHKH,
BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA

HpocgernﬂeHue onmuku

Ilocmpoenue u pacuém uzobpasicenutl, co30a8aeMblxX
NJIOCKUM 3ePKAJIOM, MOHKOU JTUH3OLL.

Pewenue xauecmeennwix 3a0al¢, mpe6y}0u;ux NPpUMEHEHRUA
3Hanull no meme «Onmuxay

Bonnosas ontuka. MaTepdepenuns cera. KorepeHTHbIE HCTOYHHUKH. Y CIIOBHS
Ha0JII0/IEHUSI MAKCUMYMOB 1 MUHMYMOB B UHTEP()EPEHIIMOHHOM KapTHHE OT JBYX
KOTE€PEHTHBIX UCTOYHUKOB. [IpuMepsb! kiaccnuecknx HHTEP(HEPEHIUOHHBIX CXEM.

Hudpaxus cera. ludpakuronHas pemeérka. Y ciaoBue HaOI0AeHHS TTIaBHBIX
MaKCHUMYMOB TIpH MaJJIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha JU(PPAKIIUOHHYIO
pewérky. [omsipuzanus ceera

Jlabopamopnas paboma Ne6 « Uzmeperue OnuHbl c86emogoll
BOIHBL»

Ob6vsicHenue ocobennocmell RPOMeKaHusi ONMU4eCKUx
AeneHull: unmepgepenyuu, ouppaxyuu, oucnepcuu, NOIH020
BHYMPEHHE20 OMPANCEHUSL.

Pewenue pacuémnuix 3a0au c 2610 3a0aHHOU U HEABHO
3a0anHOU uU3ULECKOU MOOENbIO C UCNONIL308AHUEM OCHOBHBIX
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3aKoH08 u popmyn no meme « Onmuxar

OCHOBBI CHIEIHATBHOI TEOPHH OTHOCHTEIbHOCTH 4/5

I'paHKLIBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [ocTynaTel cienuanbHOM
TEOPUU OTHOCUTEIILHOCTH.

OTHOCUTENBHOCTD OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHH U COKpAIIIEHUE
JUIMHBI.

IIpocmpancmeenno-epemennoti unmepsai. Ilpeoopazosanus
Jlopenya. Ycnoeue npuuunnocmu.

Ipaxmukym
Ipaxmukym
OHeprus U UMITYJIbC PEIATUBACTCKOMN yacTHIIbI. CBSI3b MacChl C SHEPrUuei
Y UIMITYJIBCOM PEJIATUBUCTCKON YaCTHUIIbI. DHEPTHS OKOSI
TexHuuecKne yCcTpoiCTBa U TEXHOJIOTUYECKUE ITPOLIECCHI: CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTEH 3apsyKEHHBIX YaCTHUI]
[IpakTukym
[IpakTuKym
JlaGoparopHas pabota

KBanrToBas ¢pusuxa 15/25
KopnyckyasipHo- BoTHOBOW qyaiau3m 6/15

PaBHOBeCHOE TEIUIOBOE U3IIyYCHUE (M3Iy4eHHE a0COTIOTHO YEPHOTO TENa).
I'unoresza M. Ilnanka o kBaHTax.
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®DOTOHBI. DHEPTUS U UMITYJIbC (OTOHA.

3axon cmewenus Buna.

ObvsicHeHue 0CHOBHBIX NPUHYUNOSE OCUCMBUSL MEXHUYECKUX
yempoucme, makux Kak: cnekmpomemp, (pomoaiemeHnm,
gomooamuux, myHHeabHbIU MUKPOCKON, COIHEYHAsl bamapest,
€8emoouoo.

Pewenue pacuémmuwvix 3a0au ¢ 16H0 3a0AHHOU U HEABHO
3a0aHHOU PuU3U1EeCKOU MOOEIbIO C UCNONb308AHUEM OCHOBHBIX
3aK0HO08 U (hopmyn no meme «Keanmosvie sgneHusn .

®oroaddext. OnpiThl A. I'. Cronerosa. 3akonsl hoTodddekTa.

Ypasuenue Dunmrelina s Gporosddexra. «Kpacnas rpanuria» horosddexra.

Onpedenenue ycio8uii npUMeHUMOCMU KGAHMOBOU MOOeU
ceema.

AHanu3z K6aHMoOBbIX NPOYECCO8 C UCNONbI0BAHUEM YPAGHEHUS
Duinwmetina ona opomospgexma, npunyuna coomHoueHut
Heonpeodenénnocmu I eiizenbepeaa.

Pewenue kxauecmeennwvix 3adal¢, mpe6yi0u4ux NPpUMEHEHRUA
3uanull no meme «Keanmosuvie si61eHusy.

JlaBneHue cBeTa (B 4aCTHOCTH, /IaBJIEHUE CBETA Ha aOCOJIOTHO MOTJIOMIAIOITYIO
¥ a0COTIOTHO OTpaXkarollyto moBepxHocts). OnbiThl I1. H. JleGenena.

TexHu4eckue ycTpoicTBa U TEXHOJOTUYECKHUE MPOIIECCHI: CIIEKTPOMETD,
dborodneMeHT, POTONATIMK, TYHHEIbHBI MHKPOCKOTI, COTHEUHas Oarapes,
CBETOIHO/I
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Bonnosvie ceoticmea uacmuy. Bonnwl de bpoiina. [nuna
80/1Hbl 0e bpotlns u pasmepuvl obracmu 10KAIU3AYUY
osudcywetics wacmuywvl. Kopnyckynapro-eonnosoii oyanusm.

Juppaxyus 21ekmpoHo8 Ha KpUCmaiiax.
Cneyughuxa uzmepenuii 8 mukpomupe. Coomuoutenus
Heonpeodenéunocmeil I etizenbepea

Pewenue kauecmesennwvix 3a0au, mpebyrowux npumereHus
3Hanuti no meme «Keanmosvie saenenusy.

®dusuka atroma 4/5

OmnBITH 110 UCCIIEOBAHUIO CTPOEHUs aTroMa. [ImanerapHas Moienb atoma
Pezepdopna.

[Tocrynatsl bopa. M3nydyenue u noriomexnue (OTOHOB IPH IEpexo/ie aToMa
C OJTHOTO YPOBHsI SJHEPIUU Ha JAPYTOM.

Ananu3z K6aHmMoeblX NPOYeccos Ha OCHOBE NEPEO20 U BIMOPO20
nocmynamos bopa

Ilpakmuxym
Ilpakmuxym

Bunei cniexktpos. CriekTp ypoBHEH 3HEPTUH aTOMa BOJIOPO/aA.

CHOHTaHHOE U BBIHYXJEHHOE U3IyYeHHUE CBETA.

TexHu4eckne ycTpoucTBa U TEXHOJIOTMYECKUE TIPOLECCHI: CIIEKTPAIbHBIA aHAIN3

(CTIeKTpOCKOT), J1a3ep, KBAHTOBBIN KOMITBIOTED
[IpakTukym
[IpakTukym
JlaGopatopHas paboTta
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du3nNKa AaTOMHOI0 JIPA U 3JIeMeHTapPHBIX YacTHil 5/5

Hyxnonnas monens supa [ efizenbepra—Banenko. 3apsia siapa. MaccoBoe 4yuciio
anpa. M3oTomsl.

PagnoaktuBHOCTB. Ab(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai.
["amma-n3nyyeHue.

Ipaxmukym
Ipaxmukym
Pewenue 3a0au

DHeprus CBS3U HYKJIOHOB B sijipe. SnepHbie cwibl. [ledext maccsl sapa. SnepHbie

peakuuu. /leneHue u cuHTE3 AAEP

SAnepusie peaktopsl. [IpoGiieMb! ypaBisieMoro TEpMOSIEPHOTO CUHTE3A.

DKOJIOTMYECKUE aCIIEKTHI PA3BUTHUSI SIIEPHON SHEPTETUKH.
Ipaxmukym
Ilpakmukym
Pewenue 3aoau

MGTOHLI peFI/ICTpaHI/II/I 1 UCCJICAOBAHUS SHGMCHTapHI)IX qacTHUuI.
dyHIaMEeHTaJIbHbIE B3aUMOJIeHCTBYS. baprOHbI, ME30HBI U JIEITOHBI.
[IpencraBnenue o CtranaaptHOM Moaenn. KBapk-TiirooHHAs MOJIENb aIpOHOB.

®wusuka 3a npenenamu CtanaapTHOW Monenu. TéMHass MmaTepusi U TEMHAs SHEPTHSL.

EnuncTBO DM3MUeckoil KapTUHBI MUPA.
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TexHu4eckue yCTpoucTBa U TEXHOJIOIMYECKHUE MPOLECCHI: TO3UMETp, KaMepa
Busnbcona, sinepHbIil peakTop, TEpMOSAEPHBIN peakTop, arToMHasi 0omoa,
MarHUTHO-pE30HaHCHas ToMorpadus

Ilpakmuxym

Ipaxmukym

Pewenue 3a0au

DJ1eMeHThI AaCTPOHOMUY U acTpodu3uku 7/12

MeTtoas! acTpoHOMHYECKUX HccenoBanuil. CoBpeMeHHbIE ONTHUECKNE TEIECKOIIBI,
PaluoTeNIECKOIIBl, BHEATMOC(EpHAast ACTPOHOMHUSI.

Bun 38é3mH0T0 HeOa. Co3Be3 U, IpKUe 3BE3/BI, INIAHETHI, UX BUANMOE IBI)KCHHE.

Omanwt pazeumus acmponomuu. Ilpuxnaonoe u
MUPOBO33pEHUecKoe 3HaueHue acmporomuu. Ipumenumocmo
3AKOHO8 PU3UKU 0151 0OBACHEHUSL NPUPOObI KOCMUUECKUX
00beKmos.

OcnosHule cozee30us CesepHozo nonyuwapus u apKue 36e30bl

Ponv acmponomuu 6 coepemennoii kapmune mupa, 8
NPpaKmMuyecKol 0essimelbHOCMU Yelo8eKd U OalbHeliuleM
HAYYHO-MEXHUYECKOM PaA36UMUU.

CoHeyHast CUCTEMA.

Comare. ConmHedHas akTUBHOCTD. VicTounuk sHeprun CoTHITA U 3BE3I.
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3BE31bI, UX OCHOBHBIC XapaKTEPUCTUKH. JlnarpaMMa «CIeKTpalibHbIH Ki1ace —
CBETUMOCTBY. 3BE3/IbI TIaBHOM MOCIIEIOBATEIHHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIs 3BE3]] TTIAaBHOM MOCIeA0BaTeIbHOCTH. BHyTpeHHEE cTpoeHue 3BE3 .

Ilpaxmukym

IIpakmukym

Obobwenue u cucmemamu3ayusi COOEPAHCAHUA Pa30en08
Kypca «Mexanukay,

CoBpeMeHHBIE PEACTABICHUS O TPOUCXOKICHUH U 3BOIOIU CoJHIIA U 3BE3T. DTarbl
JKU3HU 3BE3I.

Muneunsiii [TyTe — Hamia Nanaktuka. [lonoxenue u amwxenue Conxua B ["anaktuke. Tusl
TaJIaKTUK. PaguoranakTuky u kBasapbl. YEpHBIE ABIPHI B SAPAX TAIAKTHK.

Ob606wenue u cucmemamu3ayus COOEPAHCaHUs pazoenos
Kypca «Mexanuxay,

Ob60o6wenue u cucmemamu3ayus COOEPAHCaHUs pazoenos
Kypca «Mexanukay,

Obobwenue u cucmemamu3ayus COOEPHCaAHUsL pazoeos
Kypca «Monexkynsapras pusuxa u mepmoOUHAMUKAY,

Bcenennas. Pacmmpenne Beenennoii. 3akon Xab60:a. Pazberanme ranaktuk. Teopust
Bonbmoro B3peiBa. PenukToBoe n3mydeHue.

Macmra6Hast ctpykTypa Beenennoit. MeraranakTuka.
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Heperménnsie mpobiaeMbl acTpOHOMHUH

Obodwenue u cucmemamu3ayusi COOEPIUCAHUSL PA30€108
Kypca «Monekynsapras pusuxa u mepmoOuHamuxay,

Obobwenue u cucmemamu3ayusi COOEPIACAHUSL PA30€108
Kypca «Monekynapuas uzuxa u mepmoOUHAMUKA»,

Ipumenenue ocHo8ONONAAIOWUX ACPOHOMULECKUX
NOHAMUL, 3aKOHO8 U Meopull OJis AHAAU3A U 0OBIACHEHUs
Qusuueckux npoyeccos, NPOUCXOOAUUX 8 36€30aX, 8 36E30HbIX
CUCEMAX, 8 MENC2ANAKMUYECKOU cpede, O8UNCEHUS
HebeCHbIX mel, 2600 YuU 36€30 U Beenennoil

O00011IeHNE ¥ CHCTeMATH3aIMs COJICpIKaHus pasjiena Kypca «MexaHuKa»

O06o0011eHre 1 cucTeMaTr3alys CoAepKaHus pasaena Kypca «MosekynapHas Gpusuka
Y TEPMOTUHAMHKAY

Ob60o6wenue u cucmemamu3ayus COOEPAHCaHus pazoenos
Kypca « neKmpooOuHamuray

Obobwenue u cucmemamu3ayus COOEPHCaAHUsL pazoeos
Kypca « dneKmpoOuHamuKay

Obobwenue u cucmemamu3ayus COOEPHCaAHUsL pazoeos
Kypca « dneKmpoOuHamukay

Peseps

Pezeps
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