HosicHUuTeIbHAA 3aANMCKA

PaGouast mporpamma 1o ¢usuke (6a30BbIi ypOBEHB) pa3paboTaHa ¢ yuEéTOM:
e OenepanbpHoro 3akoHa Poccuiickoit ®@enepaunu ot 29 nexabps 2012 roma Ne 273 — @3 «O06
oOpaszoBanun B Poccuiickoit denepaunn.
e[Ipukaza Mwunobpuayku Poccum ot 17.05.2012 N 413 «O06 yrBepxkaeHun QenepaabHOTO
TOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAapTa cpemHero (MOJIHOTO) oO0mmero oOpa3oBaHM
(3apeructpupoBano B Muntocte Poccuu 07.06.2012 N 24480)
e [I[pukaza MunoOpuayku Poccum ot 29.12.2014 N 1645 «O BHeceHWH HW3MEHEHUW B MpHKa3
MunucrepctBa oOpazoBanusi U Hayku Poccuiickoit ®eneparuu ot 17 mas 2012 r. N 413 «O6
yTBepXACHUH (DeepaTbHOr0 rOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTAHIAPTa CPEeIHEro (TIOTHOTO)
obmero oopazoBanus» (3aperucrpupoBano B Muntocte Poccun 09.02.2015 N 35953)
e [Ipukaza MunucrepcrBa obpasoBanus u Hayku P ot 31 nmexabps 2015 r. N 1578 «O BHeceHuu
W3MEHEeHUH B (QenepaibHbIii TOCYAAapCTBEHHBIM 00pa30BaTEeNbHBIA CTaHAAPT CPEIHEro OOIIero
o0pa3zoBaHMs, YTBEPXKIACHHBIM TpuUKazoM MuUHHUCTEpCTBa 00pa3oBaHUsl W Hayku Poccuiickoit
Oepnepaunn ot 17 masg 2012 1. N 413»
e [Ipukaza MwunucrepcrBa obOpazoBaHusi u Hayku OT 29 wmions 2017 r. Ne613 «O BHeceHuu
u3menennit B ®I'OC cpennero obuiero oOpa3oBaHus, yTBepkKIeHHbIN [IprKazoM MUHHCTEPCTBOM
obpazoBanus u Hayku Poccuiickort ®enepanuu ot 17 mast 2012 . Ne 413
o DyHIaMEeHTaNIBHOTO si/ipa cojepxkanus ooduiero ooOpasosanus. - M.: IIpocsemenune, 2010r.
e CaHUTAapHO-AIUAEMHUOIOTHUECKUX NpaBuil U HopMmaTuBoB CanlluH 2.4.2.2821-10 «CanutapHo-
AMUJIEMHOJIOTUYECKHE TPEOOBaHMSI K YCIOBUSAM U OpraHU3alui o0y4eHHs B 001e00pa3oBaTeIbHBIX
YUPEXKICHUAXY», YTBEPKICHHBIMU IIOCTAHOBJIEHHEM [JIaBHOTO TOCYJAapCTBEHHOIO CaHUTapPHOTO
Bpaua Poccuiickoit ®enepanuu ot 29.12.2010r. Ne 189 (c U3MCHEHUSIMH H
nonosHeHussMH oT 29 utons 2011 r., 25 nekabps 2013 r., 24 nHosi6ps 2015 1.);
e [Ipukaza MunucrepcTBa oopasoBanus u Hayku Poccuiickoit @eneparuu Ne 336 ot 30.03.2016 r.
«O0 yTBEepXKICHHH TIEPEYHSI CPEACTB OOyUYEHHUS W BOCHUTAHHS, HEOOXOAMMBIX [UIS peaTu3aliuu
00pa3oBaTeNbHBIX MPOTPAaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIETO M CPEAHEro OOIIEero
o0pa3oBaHMs, COOTBETCTBYIONIMX COBPEMEHHBIM YCIOBUSM OOyYeHHS, HEOOXOJUMOTro IpH
OCHAIIIEHHH 0011Ie00pa30BaTeIbHbIX OPraHu3aIui
o [Ipukaza MunucrepcrBa nmpocsemiernst Ne345 ot 28 nexabps 2018 romga o ¢genepaibHOM TepedHe
y4eOHUKOB, PEKOMEHAYEMBIX K HCIIOJIb30BAHHUIO TPH peau3allid HMEIOIIUX TOCYAapCTBEHHYIO
aKKpeJUTaIuio 00pa3oBaTeIbHBIX MPOTPAaMM HAa4YaJIbHOTO OOIIETr0, OCHOBHOTO OOIIET0, CPEIHEro
o01iero oopazoBaHus
o [IpumepHOIi OCHOBHOI 00pa3oBaTeILHONW IMPOTPaMMbI CpeAHEro 00Iero odopasoBaHus (0g00peHa
pemeHueM (QemepaabHOTO Y4eOHO-METOIUYECKOr0 OOBEIUHEHUS TO o0IeMy o0pa30BaHUIO
(mpotokoin ot 28urons 2016 r. Ne 2/16))
e Vkaza [Ipesugenta P® ot 7 mas 2018 r. Ne 204 "O HanmuoOHaNbHBIX LENSAX M CTPATETHUYECKUX
3aiauax pa3Butus Poccuiickoit @enepanuu Ha nepuon 10 2024 roga
e Pacnopsoxenus [lemapramenTa oOmiero oopazoBanust Tomckoit o6mactu ot 28.09.2018 r. Ne 832-p
«O06 ytBepxknenun Konuenmuu pa3BuTus (QU3MKO-MATEMAaTHYECKOTO M E€CTECTBEHHOHAYYHOTO
obpa3zoBanus Tomckoit oomactu Ha 2019-2025 roasn»
e PacniopspkeHust nemapraMeHTa oopa3oBanus anMuHUCTpanun ['opoga Tomcka ot 25.02.2019 Ne 85-
p «O0 yTBepKIEHUM IIJIJaHA MEPONPHUATHNA To peanu3anuu KoHmenmuu pa3BuTus (HU3HKO-
MaTEeMaTHYECKOTO ¥ €CTeCTBEHHOHAYYHOT0 00pa3oBaHus B Topoae ToMcke
e Koncturynun Poccutickoit @enepannn (Cobpanue 3akoHomarenbcTtBa Poccuiickoit denepanuu,
1996, Ne 3, ct. 152; Ne 7, ¢1.676; 2001, Ne 24, c1.2421; 2003, Ne 30, ct. 3051; 2004, Ne 13, c1.1110;
2005, Ne 42, c1.4212; 2006, Ne 29, ¢1.3119; 2007, Ne 1, ct. 1; Ne 30, ct. 3745; 2009, Ne 1, cT. 1, cT. 2;
No 4, ct. 445).
e Konsenmmu OOH o mpaBax pebenka, npusstas 20 HostOpst 1989 r. (COOpHHK MeXITyHApOIHBIX
noroBopoB CCCP, 1993, Beinyck XLVI).



ILlens nporpaMMmel: JOCTH)KEHUE BBITYCKHUKAMH KOMITETCHIIMH M KOMIICTCHTHOCTEH,
OTIpe/ICNIIEMbIX JTUYHOCTHBIMHU, CEMEUHBIMH, OOIIECTBEHHBIMU, TOCYIAPCTBEHHBIMU MOTPEOHOCTIMU
U BO3MOXHOCTSAMH OOYYAOIIErocs CTapIlero IIKOJIHHOTO BO3pacTa, CTAHOBJICHHE W Pa3BUTHE
JUYHOCTH OOydaromerocss B €€ CaMOOBITHOCTH U YHUKaJIbHOCTH, OCO3HAHHE COOCTBEHHOMU
WHIMBUIYATEHOCTH, MTOSBJICHHE dKU3HEHHBIX TUIAHOB, TOTOBHOCTH K CAMOOIIPECIICHUIO.

3agaun:
¢ hopMUPOBATH POCCUICKYIO TPAXKJAHCKYIO HACHTUYHOCTD 00yYaroInuXCs;
® 00eCIIeYNTh PaBHBIC BO3MOKHOCTH TTOTYYSHHUST KAUeCTBEHHOT'O CPETHETrO 0011Iero 00pa3oBaHus;
® CO3J1aTh YCJIOBHS ISl Pa3BUTHUS U caMoOpeanu3alui o0yJaromuxcs, s GOpMUPOBaHUS 30POBOTO,
0€30MacHOTO U YKOJIOTHYECKH 11e7IeCO00pa3HOT0 00pa3a KU3HU 00yJarOIIHXCS.
e chopMHpOBaThH MPEJCTABICHUS O POJIM U MeCTe (PU3UKH B COBPEMEHHOW HAyYHOW KapTHHE MUPA;
NOHMMaHue (U3NYECKOH CYITHOCTH HaOM0JaeMbIX BO BceneHHOW SBIEHUH; NMOHMMAaHUE POJIH
¢usuku B (opMHUpPOBaHUM Kpyro3opa U (YHKIMOHAIBLHOM TI'PaMOTHOCTH 4YeJIOBEKa AJISl pPElICHHS
MPAKTUYECKHX 3a7a4;
® TOOUTHCA BIIAJICHUS] OCHOBOIMOJAralomuMu (PU3NYECKUMH TIOHATUSMH, 3aKOHOMEPHOCTSIMH,
3aKOHAaMU U TEOPUSIMH; YBEPEHHOE MOJIb30BaHNEe PU3NYECKON TEPMUHOIOTHEN U CUMBOJIUKOM;
® TOOUTHCS BJIAJIEHUS OCHOBHBIMH METOJAMHU HAyYHOTO IO3HAHUS, HUCIOIb3YEeMBIMU B (HU3UKE:
HaOII0/IeHUE, OMKMCAaHNe, U3MEPEHUE, IKCIIEPUMEHT; YMEHHUsI 00padaThIBaTh Pe3yIbTaThl H3MEPEHUH,
OoOHapyXHBaTh 3aBUCHUMOCTb MEXAY (PU3NYECKUMH BeIMYMHAMHU, OOBSACHATH IOJY4YECHHbBIE
PE3YNbTATHI U JIeNIaTh BHIBOIBI,
e chopMUpOBaTh YMEHUS pelIaTh PU3NUECKHE 3a0a4H;
e chopMHpOBaTH YMEHHUS MPUMEHATH MOTYyYCHHBIC 3HAHUS ISl OOBSICHEHHS YCIOBHUU MPOTCKAHHUS
(U3HYECKUX SIBJICHUN B IPUPOJIC U ISl IPUHATHS IPAKTHUECKUX PEIICHHUI B TOBCEAHEBHON KHU3HU;
e chopMUpOBaTH COOCTBEHHYIO TTO3UIIMIO 10 OTHOIICHUIO K (U3HUEeCKOW MH(OpMAIiU, moTydaeMon
U3 pa3HbIX UCTOYHUKOB.

IpuHOMOBI ¥ MOAXOABI: METOJOJIOTUICCKONH OCHOBOW peajM3alliy MPOTPAMMBI SBISICTCS
CHCTGMHO-HCHTCHBHOCTHBIﬁ moaxon, KOTOpBIﬁ npeamnojaaracT:
—(hopmMupoBaHUE TOTOBHOCTH O0YUYaIOIIMXCS K CAMOPA3BUTHIO U HETIPEPHIBHOMY 00pa30BaHHMIO;
—TPOEKTUPOBAHKUE U KOHCTPYHPOBAHUE PA3BUBAIOIICH 00pa30BaTEIBHOMN Cpeibl OpraHU3aIlH,
OCYIIECTBIISIONICH 00pa30BaTENBHYIO ESTEITLHOCTH;
—aKTHUBHYIO y4eOHO-ITO3HABATEIBHYIO IEATEIBHOCTh O0YYaIOIUXCS;
—TIOCTPOCHHE 00Pa30BaTEIHLHON JACATEIIFHOCTH C YUETOM HHIUBUAYATBHBIX, BO3PACTHBIX,
MICUXOJOTHYECKHX, PU3NOIOTUYECKUX OCOOCHHOCTEH U 37J0POBBS 00yJArOIIIHXCSI.

Pabouas mnporpamma ydeOHoOro mnpenmera «®Pusmkay HampaBieHa Ha (OPMHpPOBAHUE Y
oOydaromuxcsi (yHKIIMOHATFHOW TPaMOTHOCTH M METAaIllpeIMETHBIX YMEHHI 4epe3 BbIIOJHEHUE
HCCIIEIOBATENIbCKOM U IMPAKTUYECKOUN IEATEIbHOCTH.

B cucreme ectecTBeHHOHaydyHOTro oOpa3oBaHMs (PU3MKa KaK y4eOHBIM MPEAMET 3aHUMAcT
Ba)XHOE MECTO B (POPMHUPOBAHUU HAYYHOTO MHUPOBO33PEHUS M O3HAKOMIICHHS OOYyYaroIuXcsi C
METOJJaMH HAy4YHOTO T[IO3HAHUS OKPYXAloUIero MHupa, a Takke ¢ (QU3NYECKUMH OCHOBaMU
COBPEMEHHOT'0 MPOM3BOJICTBA U OBITOBOIO TEXHMYECKOT'O OKPYXEHMS 4YeJIOBeKa; B (hOpMUPOBAHUH
COOCTBEHHOW TO3HWIIMK 10 OTHOLIEHUI0 K (U3MYECKON WHOOpMAIUU, TOJYYCHHOM W3 pa3HBIX
UCTOYHUKOB.

YcnemHocTh  M3y4deHHS NpeAMeTa CBA3aHa C  OBJIQJICHMEM OCHOBaMHM  yueOHO-
UCCIICIOBATEIbCKONW  JIEATENIbHOCTH, NPUMEHEHHEM IIOJIyY€HHBIX 3HAHUM TpU  peIIeHUH
MPAKTUYECKUX M TEOPETUUECKUX 3a/1ad.

VYueOHbI TIaH TUMHA3UM OTBOAMT 136 wacoB st 00s3aTelNbHOrO M3yudeHHs (pU3MKKM Ha
CTYIIEHU TOJTHOTO 001Iero oopazopanus. B Tom uncie B 10 u 11 xiaccax mo 68 yd4eOHBIX 4acoB W3
pacueta 2 yueOHBIX yaca B HEJIEIIO.



I. Ilnanupyemble pe3yJabTaThl 0CBOCHUS 00YYAKINMMUCH OCHOBHOM 00pa3oBaTeIbHO
NMPOrpamMMbl cpeHero o0uero o6pa3oBaHus

JInyHocTHBIE pe3ybTaThl ocBoeHuss OOII

JInuHoCcTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00ydaromuxcs K cede, K CBOeMy
310POBbI0, K NO3HAHMIO ceOst:

—OpHEHTaMsl OOydaloIMXCS Ha JOCTHKEHHE JIMYHOTO CYACThS, peau3alfio IMO3UTHBHBIX
KU3HEHHBIX [E€PCINEKTUB, WHUIMATUBHOCTb, KpPEaTHMBHOCTh, TOTOBHOCTb MU CIOCOOHOCTH K
JMYHOCTHOMY CaMOOTIPEAETICHNIO, CIOCOOHOCTh CTaBUTh LIEJH U CTPOUTH KU3HEHHBIE IJIaHbI;
—TOTOBHOCTh U CIOCOOHOCTH OOECIeYUTh ce0e M CBOMM OJM3KHUM JOCTOHMHYIO JKM3Hb B IPOIECCE
CaMOCTOATENILHON, TBOPYECKOU U OTBETCTBEHHOU J€ATEIbHOCTH;
—TOTOBHOCTb U CHOCOOHOCTh O0YYarOIIMXCSl K OTCTAMBAHUIO JIMYHOTO JTOCTOMHCTBA, COOCTBEHHOI'O
MHEHHS, TOTOBHOCTb MU CHOCOOHOCTH BbIpA0ATHIBATH COOCTBEHHYIO MO3MIHMIO IO OTHOLICHHIO K
OOIIECTBEHHO-TIOJINTUYECKUM COOBITUSAM IPOLUIOTO0 M HACTOSILEr0 Ha OCHOBE OCO3HAHUA MU
OCMBICJIEHUSI UCTOPHH, TYXOBHBIX [IEHHOCTEW U TOCTUKCHUMN HAILEH CTPAHBbI;
—TOTOBHOCTb U CIIOCOOHOCTh 00YYaIOIIMXCSl K CAMOPA3BUTHIO U CAMOBOCIIMTAHUIO B COOTBETCTBUU C
OO0IIeYeNTOBEYECKUMH  IIGHHOCTSIMH W HUJeajJaMHd TPaXJaHCKOro OOINEeCTBa, IMOTPEOHOCTh B
(U3UUIECKOM CaMOCOBEPIIIEHCTBOBAHUY, 3aHATUSAX CIOPTUBHO-03JOPOBUTENILHON AEATENBHOCTHIO;
—TIpUHATHE W pealn3alus I[EHHOCTeH 310poBoro M Oe3omacHOro oOpasza KHU3HH, OepexHOoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (PU3MUECKOMY M ICHUXOJIOIMUECKOMY
310POBBIO;
—HENpUATHE BPEIHBIX IPUBBIYEK: KYPEHUS, YIOTPEOIEHUS aJIKOr0Jisl, HAPKOTUKOB.

JInuHocTHBIE pe3yabTaThl B cepe oTHOIIeHHI o0yqyaromuxces k Poccnn kak k Poaune

(OTeuecTBY):

—poccuiickass HMAEHTHYHOCTb, CIOCOOHOCTH K OCO3HAHHUIO POCCHHMCKONH MICHTUYHOCTH B
NOJUKYJIBTYPHOM COLMYME, YYBCTBO MPHUYACTHOCTH K HMCTOPUKO-KYJIBTYpPHOH  OOLIHOCTH
poccuiickoro Hapoja u cynpbe Poccuu, maTpuoTH3M, TOTOBHOCTh K CiIyXeHHIO OTedecTBy, €ro
3aIUTe;
—yBa)X€HUE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Iiepe] PoauHON, TOpAOCTH 3a CBOM Kpail,
ceoro PoauHy, mponuloe M HacTosIee MHOTOHAIMOHAlIbHOrO Haponxa Poccum, yBakeHme K
roCyJapCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, THMH);
—GOopMHpOBaHHE YBa)KEHUS K PYCCKOMY S3bIKYy KakK TOCyJapCTBEHHOMY s3bIKy Poccuiickoi
Oenepanuy, SBISIONIEMYCS OCHOBOM POCCHMCKONM HWACHTUYHOCTH U TJABHBIM  (haKTOpOM
HAI[MOHAJILHOTO CaMOOIIPENEIICHMS;
—BOCIIUTaHUE YBA)XKECHUS K KYJIbTypeE, S3bIKaM, TPAAULHUSAM U OOBIYasM HApOJIOB, NMPOKHUBAIOIIUX B
Poccuiickoit ®eneparuu.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHHI 00y4alOIHUXCS K 3aKOHY, FOCy1apcTBY U

K I'PAaKIAHCKOMY 00IIIECTBY:

—I'paXX1aHCTBEHHOCTb, I'Pa)JAaHCKasl MO3MIMS aKTMBHOIO U OTBETCTBEHHOI'O YJI€HA POCCHHUCKOIO
o0111eCcTBa, OCO3HAIOILEr0 CBOM KOHCTUTYLMOHHBIE IpaBa U OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH U
IPaBOMOPSIIOK, OCO3HAHHO NMPUHHUMAIOLIETO TPaJWIMOHHBIC HAIlMOHAJIBHBIE U OOIIeYeNoBeYECKUe
I'YMaHHCTUYECKHE U IEMOKPATHUECKUE LIEHHOCTH, TOTOBOTO K Y4aCTHIO B OOIIECTBEHHON KU3HM;
—TpU3HAHUE HEOTUY)KJAeMOCTH OCHOBHBIX IpaB W CBOOOJ YEJIOBEKa, KOTOpbIC IPHHAIIEKAT
KOKJIOMY OT POXIEHHUs, TOTOBHOCTh K OCYIIECTBICHHWIO COOCTBEHHBIX NpaB W cBoOOa 0e3
HapyLEeHUs NpaB U CBOOOJ JAPYrHX JIUI], TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE IMPaBa M CBOOOJIBI
YeJI0BeKa M TpakJaHMHA COIVIACHO OOIIENPHU3HAHHBIM IPUHIUIAM W HOPMaM MEXIyHapOJHOTO
npaBa U B coorBercTBUM ¢ KoHcrutynumeinn Poccuiickoit denepauuu, npaBoBas U NOJUTHYECKAs
IPaMOTHOCTB;



—MHPOBO33PEHUE, COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH M OOIIECTBEHHOU
MPAKTUKU, OCHOBAaHHOE Ha JUAJIOTe KYJIbTYp, a TAK)Ke Pa3IMYHBIX (OpPM OOILIECTBEHHOTO CO3HAHUS,
OCO3HAHUE CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;
—UHTEpUOpU3alMs IIEHHOCTeH JeMOKpaTHH M COLMaJIbHOW CONMAAPHOCTH, TOTOBHOCTh K
JIOTOBOPHOMY PETYJIUPOBAHUIO OTHOLLIEHUI B TPYIIIE WIH COLMATIbHON OpPraHU3aLNK;
—TOTOBHOCTh 00y4aloIUXCsl K KOHCTPYKTUBHOMY YYacTHIO B MPHUHSTUU PEIICHUH, 3aTparuBaroLInX
UX IpaBa U WHTEPECHl, B TOM YHCJIE B pa3IM4YHBIX (PopMax OOIIECTBEHHOM caMOOpraHHM3alluy,
caMOyIpaBJieHUs, OOIIECTBEHHO 3HAUMMOMN JAESITeIbHOCTH;
—TPUBEPKEHHOCTh HAESIM HMHTEPHAIMOHAIN3MA, JPYKOBI, PaBEHCTBA, B3aMMOIIOMOIIM HapOJIOB;
BOCIUTAHUE YBAKUTEIHHOIO OTHOIICHMSI K HAllMOHAJILHOMY JOCTOMHCTBY JIIOJEH, UX UYyBCTBaM,
PCIUTHO3HBIM Y6C)KI[€HI/I$IM;
—TOTOBHOCTH 00YYaIOIIMXCS MPOTHUBOCTOSTH UJICOJIOTUH SKCTPEMHU3Ma, HAllMOHAIIN3Ma, KCeHO(HOoOUH;
KOoppynuuu; IMCKpUMHUHAIUU 110 COOUAJIBHBIM, PCIIMT'MO3HBIM, PAaCOBBIM, HAITUOHAJIbHBIM ITPU3HAKAM
U IPYTUM HETaTUBHBIM COIMANIBHBIM SIBJICHUSIM.
JInuHOCTHBIE pe3yabTaThl B cepe OTHOLICHHUI 00y4aI0IIHMXCS € OKPY/KAMUMHA
JIOIbMU:
—HpPaBCTBEHHOE CO3HAHUE M IIOBEJACHHWE Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOJIEPAHTHOT'O CO3HAHUS U TOBEJCHHS B MOJIUKYIHTYPHOM MHPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH
TUAJIOT C APYTMMHU JIOABMH, JOCTUTaTh B HEM B3aMMOIIOHUMAHWS, HAaXOMUTh OOIIME WENH U
COTPYIHUYATD JUISL UX TOCTHKEHUS;
—TIpHUHITHE TYMAaHUCTHYECKHUX IICHHOCTEH, OCO3HAHHOE, YBAXKUTEIbHOE M J00pOXKenaTeabHOoe
OTHONICHHE K IPYrOMY YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHUIO;
—CIMOCOOHOCTh K COTEPEKUBAHHIO U (POPMHUPOBAHUE IMO3ZUTHBHOTO OTHOIIEHUS K JIOASM, B TOM
yHyclie K JIMIAM C OrpaHMYEHHBIMM BO3MOXKHOCTSIMM 3/J0pPOBbS M MHBaluiaM; OepexHoe,
OTBCTCTBCHHOC MW KOMIICTCHTHOC OTHOLIICHUEC K (I)I/I3I/I‘ICCKOMY U TICUXOJIOTMYCCKOMY 30POBLIO
JIPYTHX JIIO/IeH, YMEHHE OKa3bIBaTh MEPBYIO MIOMOIIIb;
—(hopMHUpOBaHKE BHIPAKEHHOHN B TOBEICHUH HPABCTBCHHOW IMO3UIUH, B TOM YHCIIE CIIOCOOHOCTH K
CO3HATENbHOMY BBIOOPY [100pa, HPAaBCTBEHHOTO CO3HAHUS U TOBEJEHUS Ha OCHOBE YCBOCHHS
O6IJ.I€‘-I€.HOBC‘-I€CKI/IX HGHHOCTCﬁ U HPaBCTBCHHBIX YYBCTB (‘-ICCTI/I, [aojira, CIpaBCaJIMBOCTH,
MUJIOCEPIUS U JPYKETIOOUS);
—pa3BUTHE KOMIICTCHIMN COTPYJHUYECTBA CO CBEPCTHUKAMM, JETBMH MIIQJIIErO BO3pacTa,
B3POCJIBIMH B 00pa30BaTeIbHOM, OOIIIECTBEHHO TOJIE3HOM, YUeOHO-MCCIIeI0BATEIHLCKON, TPOCKTHOM H
APYyrux Bugax ACATCIbHOCTH.
JIMYHOCTHBIE Pe3yJbTAThI B c(hepe OTHOMIEHNH 00y4aloUUXCH K OKPYKAKIIEeMy MUPY,
JKMBOH PUPO/JE, XYyA0KECTBEHHOH KYJIbType:
—MHUPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUMMOCTH HAYKH,
TOTOBHOCTh K HayYHO-TEXHHYECKOMY TBOPUYECTBY, BJIaJCHHE JOCTOBEPHOM HHOpMaLuei o
NEPEIOBBIX JOCTHKEHHUSIX U OTKPBITUSAX MUPOBOM M OTEYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTDH B
HAYYHBIX 3HaHUAX 00 YCTpOHCcTBE MHpa U OOIIECTBA;
—TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA TIPOTSIKEHUN BCEH
KHU3HH; CO3HATEIbHOE OTHOLICHHE K HENpEephbIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIIEUTHOM
npo¢)eCCHOHAIBHON 1 0OIIIECTBEHHON JeATEIbHOCTH;
—DKOJIOTHYECKas KyJIbTypa, OepeKHOe OTHOIICHHS K POJIHOM 3eMiie, PUPOIHBIM OoraTtcTBam Poccuu
U MUpa; MOHUMAaHHUE BIUSHUS COLUATBHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSIHME IMPUPOIHON U
COLIMAJIBHOM CpElbl, OTBETCTBEHHOCTb 3a COCTOSIHUE IPUPOJIHBIX PECYPCOB; YMEHMS U HABBIKU
pa3yMHOro MPHUPOAOIOJIL30BAHUS, HETEPIUMOE OTHOUICHHE K JEHCTBUSM, NPUHOCAIIUM BpE.
OKOJIOTHH, HpI/IO6peTeHI/Ie OIlbITa BKOHOFO-HaHpaBHGHHOﬁ ACATCIIbHOCTH,
—3CTETUYECKOE OTHOUIEHUS K MHPY, TOTOBHOCTh K ICTETUYECKOMY OOYCTPOMCTBY COOCTBEHHOIO
ObITa.
JIMYHOCTHBIE Pe3yJbTAThI B c(hepe OTHOMIEHNH 00y4aloUUXCs K ceMbe M POAUTENSIM, B
TOM YHCJIe OATOTOBKA K CeMEHHOM KU3HU:



—OTBETCTBEHHOE OTHOIIEHUE K CO3/IaHHUI0O CEMbU HA OCHOBE OCO3HAHHOTO TPUHATUS IEHHOCTEH
CEMEHMHOM KN3HU,
—TIOJIOKUTEIBHBIA 00pa3 CEeMbH, POAMTENHCTBA (OTIIOBCTBA W MATEPUHCTBA), HWHTEPUOPHU3ALIUS
TPAIULIMOHHBIX CEMENHBIX [IEHHOCTEH.
JInyHOCTHBIE pe3yabTaThl B cepe OTHOLIEHHS 00y4aKOIIUXCs K TPYAY, B cepe
COIUATbHO-9KOHOMUYECKUX OTHOLLIEHMIA:
—yBaXeHHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIUTE CBOCH COOCTBEHHOCTH,
—OCO3HaHHBI BBIOOP Oynymied mnpodeccun Kak TyTh MW CIMOCOO peann3alud  COOCTBEHHBIX
YKU3HEHHBIX TUTAHOB;
—TOTOBHOCTh OOYYaromMXcsi K TPYAOBOH MpodeccHOHANIbHON NEATENbHOCTH KaK K BO3MOXKHOCTHU
y4acTus B PEUICHUH JINIHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIIMOHAILHBIX TPOOIIEM;
—MOTPEOHOCTh TPYAUTHCSA, YBOKEHUE K TPYAYy U JIIOASAM TpyAa, TPYIAOBBIM JOCTHKEHHSIM,
TOOpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHWE K pa3HbIM BUIAM TPYAOBOM
NeSITeIbHOCTH;
—TOTOBHOCTh K CaMOOOCITY)KMBaHHIO, BKJIFOUAst 00YUECHHE U BHIMIOJTHEHUE JOMAITHUX 00sI3aHHOCTEH.
JIMYHOCTHBIE Pe3yJbTaThl B chepe PU3NIECKOr0, ICUXO0JOTHIYECKOT0, CONUAIBLHOIO U
aKaJeMH4ecKOro 0J1aronoyyusi 00y4arommuxcs:
—(u3nyeckoe, SMOIMUOHATBLHO-TICUXOJIOTHYECKOE, COIMaIbHOE OJaronoixydue oOydaroImmxcs B
KU3HA 00pa30BaTENbHON OpraHM3aliM, OIIYIIEHHWE IEThMH 0€30MacHOCTH W TCUXOJIOTHYECKOTO
koMdopTa, HHHOPMAITMOHHON OE30MaCHOCTH.

MeTtanpeamerHbie pe3yabTaTbl 0cBoeHuss OOII
MeramnpenaMeTHble  pe3ylbTaThl OCBOCHHS OCHOBHOH  00pa30BaTeNbHOM  IPOTrpaMMBI
MPEACTABIICHBI TPEMS TPYNIaMU YHUBEPCAThHBIX yueOHbIX nerctBuii (Y'Y ).

1. PeryasiTuBHBbIe YHHBepPcaJbHbIe yUeOHbIE 1eiiCTBUS
BeinyckHuK HayduTcs:
—CaMOCTOSITENIbHO OMNpeAeNATh LEeIH, 3aJaBaTb MHapaMeTpbl U KPUTEPUM, MO KOTOPHIM MOXHO
OIPEAEIUTD, YTO LIEIb IOCTUTHYTA;
—OILICHMBATh BO3MOXKHBIE TMOCJIEJCTBUS JOCTHKEHHUS TIIOCTaBICHHON 1M B JEATEIBbHOCTH,
COOCTBEHHOM JXKM3HU M JKU3HU OKPYXAIOIIUX JIIOACH, OCHOBBIBASICH HA COOOPAKEHUSX STHKU H
MOpau;
—CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33aJ]aul B 00pa30BaTENbHON EATEILHOCTH U KU3HEHHBIX
CUTYaIUsX;
—OLIEHUBATh PECYpPCHl, B TOM YHCJIE BpeMs U Ipyrue HeMaTepualbHbIe Pecypchbl, HEOOXOIUMBIE IS
JIOCTHKEHUS TIOCTaBICHHOM 1IeJIH;
—BBIOMpATh MYTh JOCTHKCHHS LIEJIH, IUIAHUPOBATh PEIICHUE MOCTABICHHBIX 3a/1a4, ONTUMHU3UPYS
MaTepuaibHble U HeMaTepUalIbHbIE 3aTPaThI;
—OpraHu30BbIBaTh A(P(PEKTUBHBINA MOUCK PECYpPCOB, HEOOXOAUMBIX Uil JTOCTHXKEHHUS MTOCTABICHHOU
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—COIIOCTABJISITh ITOJIY4EHHBIN pe3ynbTaT AESITENbHOCTH C IOCTABIEHHON 3apaHee LETbIO.
2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA
BeinyckHUK Hay4uTcs:
—HUCKaTh W HaXOAWThb OOOOIEHHBIE CIOCOOBI pelIeHus 3aJady, B TOM YHCIE, OCYLIECTBIATH
pa3BepHYTHIl HMH()OPMAIIMOHHBIA TOWCK W CTaBUTh HA €ro OCHOBE HOBble (yueOHbIE U
MO3HABATEIIbHBIC) 3a1a4H;
—KPUTHUYECKH OLICHWBATh M MHTEPIIPETHPOBATh MH(OPMAIMIO C pa3HBbIX MO3ULMH, pacro3HaBaTh U
¢ukcupoBaTh MPOTUBOPEUHS B MHPOPMAITMOHHBIX HCTOYHUKAX;
—HCIOJIb30BaTh Pa3IMUHbIE MOAEIBbHO-CXEMaTUUECKHUE CPEICTBA ISl IPEACTABIICHUS CYILIECTBEHHBIX
CBsI3€M U OTHOUICHMIA, a TAK)Ke TPOTUBOPEUHH, BHISBIEHHBIX B MH(POPMAIIMOHHBIX HCTOYHUKAX;



—HaXOJIUTh U MPUBOAUTH KPUTHUECKUE apTyMEHTHI B OTHOLICHUU NEHCTBUU M CYXAEHUH APYroro;
CIIOKOMHO W pa3yMHO OTHOCHUTbCA K KPUTHYECKHMM 3aMEUYaHHSIM B OTHOILIEHUU COOCTBEHHOTO
CYXJIEHUSI, pacCMaTpPUBaTh UX KaK pecypc COOCTBEHHOTO pPa3BUTHS;
—BBIXOJWTH 3a paMKU Yy4eOHOro TpeAMETa U OCYIIECTBISATH IICJICHANPABICHHBIM IOUCK
BO3MOXKHOCTEH Il IIMPOKOTO MEPEHOCca CPEACTB U CIIOCOOOB ACHUCTBUS;
—BbICTpauBaTh WHIUBUIYaJbHYIO OOpa30BaTENbHYI0 TPACKTOPHUIO, YUUTHIBAS OTIPAHUYEHUS CO
CTOPOHBI IPYT'HX YYACTHUKOB U PECYPCHBIC OTpaHHUCHHUS;
—MEHSATh U YAECPKUBATh pa3HbIe MO3UIIUU B TO3HABATEIILHOM 1€ATEIHHOCTH.
3. KoMMyHMKATHMBHbIE YHHBeEPCAJIbHbIC YUeOHbIE NelCTBUS

BbImycKHUK Hay4YHUTCS:
—OCYILIECTBIATH JETOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMHU (KaK BHYTpHU
00pa3zoBaTenbHON OpraHM3allid, TaK W 3a €€ MpeAesiaMH), MOA0MpaTh MapTHEPOB IJIs JIEJIOBOU
KOMMYHHKAIIMM HUCXOIs M3 COOOpaXEHUH pe3yJbTaTHUBHOCTH B3aUMOJCHCTBUSA, a HE JIMYHBIX
CUMIIaTHH;
—TpU OCYIIECTBICHUH TPYNIIOBOM pabOTHl ObITh KaK PYKOBOAMTENEM, TaK M YJICHOM KOMAaHIbl B
Pa3HbIX poOJsiX (reHepaTop UjeH, KPUTUK, UCIIOJHUTEIb, BEICTYAIOIIHM, SKCIIEPT U T.1.);
—KOOpPIAMHUPOBATb U  BBINOJHATH pPabOTy B  YCIOBUSAX  PEabHOrO, BHPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
—pa3BepHYTO, JIOTUYHO M TOYHO H3JIaraTh CBOIO TOYKY 3pPEHHsI C HCIIOJIb30BAaHUEM aJeKBAaTHBIX
(YCTHBIX M MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;
—pacno3HaBaTh KOH(MIMKTOTEHHBIE CUTYAIlMH U NMPEIOTBpALIaTh KOH(DIUKTH 1O UX aKTUBHOM (a3bl,
BBICTpauBaTh JEJIOBYI0 U 0O0pa30BaTelbHYI0O KOMMYHHUKAIMIO, U30eras JIMYHOCTHBIX OIEHOYHBIX
CYXKIECHUM.

IInanupyemsble npeaMeTHsble pe3yabTaThbl ocBoeHnsa OOII

B pesynbrare um3yueHus ydeOHoro mnpenmera «®dusnuka» Ha YpOBHE CpeAaHEro OOIIero
o0pazoBaHUs

BbInyCKHUK Ha 62a30BOM YpPOBHE HAYUYHTCH:
—JIEMOHCTPUPOBATh HA IpUMEpax poJib U MeCTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOW HaydyHOU
KapTUHBI MHpPa, B Pa3BUTHH COBPEMEHHOW TEXHUKU U TEXHOJOTHH, B MPAKTHYECKOU NESATEIHLHOCTH
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—JIEMOHCTPHUPOBATh HA TpPUMEpax B3aUMOCBA3b MEXIy (HU3MKOH W JPYTMMHU €CTECTBEHHBIMHU
HayKaMy;
—YCTaHABIUBATh B3aHMMOCBS3b €CTECTBCHHOHAYYHBIX SIBJICHUN M MPUMEHATh OCHOBHBIE (PU3NYECKHE
MOJIEJNIN /711 UX OIMCAHUS U OOBSCHEHHUS;
—HCIIONIb30BaTh MH(OpMAINIO (PU3NYECKOT0 CONEpXKaHMs MPH PEIICHHH yYeOHBIX, MPAKTHUYECKUX,
IPOEKTHBIX M MCCIEI0BATENbCKUX 33Ja4, HHTErpUpysl MH(POPMALMIO U3 PA3INYHBIX UCTOYHUKOB U
KPUTUYECKH €€ OLICHUBAs;
—pa3nuyaTh U YMETh UCIOJIb30BATh B yUEOHO-UCCIIEOBATENIBCKOM NESITEIbHOCTH METOABI HAYYHOTIO
no3HaHusi (HAONIOZCHME, ONHMCAHUE, W3MEPEHUE, HKCIEPUMEHT, BBIABI)KEHHE THIIOTE3HI,
MOJICIUPOBAHUE U JIp.) U (POpMBbI HAydHOTO To3HAHUS ((aKThI, 3aKOHBI, TEOPUH), TEMOHCTPUPYS Ha
pUMeEpax UX pojib U MECTO B HAYYHOM IIO3HAHUH;
—IPOBOJUTH NPsSMble M KOCBEHHbIE M3MEHEHUs (PU3MUECKUX BEJIMYMH, BBIOMpas M3MEPUTENIbHBIE
npuOOpsl ¢ Y4eTOM HEOOXOIUMON TOYHOCTH M3MEPEHUi, TUIAHUPOBATh XOJ U3MEPEHUH, MOTy4aTh
3HAYEHUE H3MEpSIeMOIl BENMYMHBI U OLCHMBAaTh OTHOCHTEIbHYI IOTPEIIHOCTh IO 3aJaHHBIM
dopmymnam;
—IpPOBOJUTh HCCIENOBaHMUS 3aBUCUMOCTEH MeXAy (U3MUECKUMH BeIMYMHAMU: IPOBOJUTH
U3MEPEHUs] U OINpeNeIATh Ha OCHOBE HCCIEJOBaHMs 3HAUCHHE IapaMeTpoOB, XapaKTEpU3YIOIIUX
JTAHHYIO 3aBUCUMOCTb MEX/y BEIMUYMHAMH, U JIENIaTh BBIBOJ] C YUETOM IOTIPEIIHOCTH U3MEPEHUI;
—HUCIONB30BaTh JUIsI OMMCAaHUS XapakTepa NpPOTEKaHHs (U3NUYECKUX TPOLECCOB (U3NYECKUE
BEJIMYMHBI U IEMOHCTPHPOBATH B3aUMOCBA3b MEXKy HUMU;



—HUCIONB30BATh JIJISl ONMUCAHUS XapaKTepa MPOTeKaHus (PU3NIECKUX MPOIECCOB (PUBUUECKUE 3aKOHBI
C YYETOM I'paHUI] UX TPUMEHUMOCTH;
—pelaTh Ka4eCTBEHHBIC 33/1a4¥ (B TOM YUCIIE U MEXKIPEAMETHOTO XapaKTepa): UCTIONb3YsT MOJIEIH,
¢dusznyeckue BEIMYMHBI M 3aKOHBI, BBICTpAaUBaTh JIOTHUECKH BEPHYIO IEMOYKY OOBSICHEHUS
(ToxazarenbCTBa) MPEITIOKEHHOTO B 3a/1a4e Mpoiiecca (SIBICHUS);
—penrath pacyeTHBIC 3a/a4d C SBHO 3aJaHHON (pu3myeckor Mojaenbio. Ha ocHoBe aHanmm3a yciioBus
3a/1a4¥ BBICTATH (PU3UYECKYI0 MOJIENb, HAXOAUTh (DU3MUECKHUE BEIMUYUHBI M 3aKOHBI, HEOOXOJUMbIC
U IOCTaTOYHbIE /JISl €€ PELICHHUs], TPOBOAUTH PACUeThl U MPOBEPATH MOJIYUCHHBIN Pe3yibTar;
—yUYUTBIBATh TPAHUIIBI IPUMEHEHUS U3yUYEeHHBIX (PU3NIECKUX MOJIENeH TpU peleHn: (HU3HUECKUX U
MEXIPEIMETHBIX 33/1a4;
—HUCHONB30BaTh HWHPOPMAIMI0O W TPHUMEHATH 3HAHUS O TNPUHIUNAX pabOTl U OCHOBHBIX
XapaKTepUCTUKAX M3YUYEHHBIX MAaIlWH, TPUOOPOB U APYrUX TEXHUYECKUX YCTPOWCTB ISl pelIeHUs
MPAKTUYECKHX, Y4eOHO-HCCIIEI0OBATEIhCKUX U MTPOSKTHBIX 33]1aY;
—HUCIONB30BaTh 3HAHUS O (QU3MYECKUX OOBEKTaX MW Mpoleccax B IOBCEAHEBHOM JKHU3HM IS
obOecrieueHrss 0€30MacHOCTH TPH OOpAlICHUH C MPUOOpPaAMH M TEXHUYECKHUMH YCTPONCTBAMH, IS
COXpaHEHHUsI 3JOPOBbS U COOIIOJICHUSI HOPM 3KOJIOTHYECKOI0 MOBEJCHHUS B OKpY’KaIoIlel cpene, s
IIPUHATUS PELICHUHN B IOBCEAHEBHOM KU3HU.

BbinyckHuK Ha 6230BOM YPOBHeE MOJIYYHT BO3MOKHOCTh HAYUHThCS:
—NOHUMAMb U  OOBACHAMb YENOCMHOCMb  (U3UYECKOU Mmeopul, pa3iuyames 2paHuybl ee
NPUMEHUMOCTU U MECMO 8 PAOY OpY2uX Qu3u4ecKux meoputi;
—81ademsv npuemMamu NoCMpOeHUs meopemuyeckux O0OKA3amenbCms, a maxdice NpocHOIUPOBAHUs
ocobenHocmell NpOmMeKanus QuauuecKux AGNeHUll U Npoyecco8 Ha OCHOBe NOJVYEHHbIX
meopemu4eckux 8b160008 U OOKA3AMENbCNS,
—Xapakmepuzo8ams CUCMEMHYIO C653b  MedHCOY OCHOBONONALAIOWUMY HAYYHBIMU NOHAMUAMU:
NPOCMPAHCMB0, 8peMs, Mamepus (eujecmeo, noe), 08UIceHue, CUid, IHeP2Usl,;
—8b108U2AMb 2UNOME3bl HA OCHO8E 3HAHUSA OCHOBONONALAIOWUX (PUIUYECKUX 3AKOHOMEpHOCmell U
3aKOHO8;
—CAMOCMOAMENbHO NAAHUPOBAMb U NPOBOOUMb hu3UYeCKUe IKCNEPUMEHNbL,
—Xapakmepuzo8amy 2100aibHble NPoOIeMbl, CMOAWUE Neped UeN08edecCmeoM. dHepeemuyecKue,
coipbesble, IKoI02udecKue, — U poib U3UKU 8 peueHuu Imux npooem,
—peuwiams NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMBeHHble U pacuyemHvle Guuyeckue 3a0ayu ¢
8b100pOM  puU3UYECKOU MOOeIU, UCNONb3YS HECKONbKO (DU3UYEeCKUX 3aKOHO8 Ul  Gopmyr,
CBA3BLIBAIOUUX U3BECTNHBIE PU3UYECKUE ENUUUHDL, 8 KOHMEKCE MEHCNPEOMEMHBIX C8A3ell;
—00BACHAMb NPUHYUNBL pAOOMbL U XAPAKMEPUCUKU U3YYEHHBIX MAUUH, NPUOOPO8 U MEXHUYECKUX
yempoucme,
—00BACHAMD YCNOBUSA NPUMEHEHUS. (PU3ULeCKUX MOoOenell NPU peueHul QuzuiecKux 3a0ad, Haxooumas
A0EKBAMHYIO NPEONONHCEHHOU 3a0ayue PU3UYECKYI0 MOOelb, paspeulams npodneMy KAaK HA OCHOGe
UMEIoWUXCA 3HAHUU, MAK U NPU NOMOUU MEMO008 OYEHKU.

II. Conep:xanue y4yeOHOro npeamera
Pu3nka M ecTeCTBeHHOHAYYHBII MeTo/ Mo3HaHus npupoasl (1 yac)

dusnka — QyHIaMeHTaIbHAas Hayka O Mpupojae. Meroabl HAy4YHOro MCCIEIOBAHUSA
¢usnueckux sBiIeHUH. MoaenupoBanue (HU3NYECKUX SBICHUNA U mpolueccoB. OU3NUECKU 3aKOH —
rpaHuIbl TpUMEHUMOCTH. Pu3ndeckre TEOPUM U MPUHIMII COOTBETCTBUA. Ponb U MecTo Qu3MKH B
(opMHpPOBaHNN COBPEMEHHOW HAYYHOM KapTHHBI MUPA, B IPAKTUUYECKOM EATETLHOCTH JIIOACH.

Mexanuka (22 yaca)

IIpenmMer u 3amauM  KJIACCMYECKOW MeXaHMKM. KHHeMaTmdeckue XapaKTepUCTHKU
MEXAHUYECKOTO ABWXKEHHA. Mopenu Ten u  IBWKeHUH. OTHOCUTEIBHOCT MEXAHHYECKOTO
neuxeHus. llonoxkenue Touku B mpocTtpaHcTBe. Cucrema orcuéra. CkalnspHble M BEKTOPHbIE
busnueckue BenwuwHbl. Koopmuuatel. Ilyte. Ilepememienune. CKOpOCTh  paBHOMEPHOTO
OpsIMOJIMHEMHOro  ABWKeHus. CroxeHue ckopocTeil. MrHOBEHHas CKOpPOCTb. Y CKOpEHHE.
[IpssMonMHEITHOE NBM)KEHHE C TIOCTOSHHBIM yCcKOopeHneMm. CBOOOmHOEe majeHue Ten. PaBHOMepHOE



JIBIDKEHHE Tela MO0 OKPYXKHOCTH. YTJoBas CKOpPOCTb. LIEHTpOCTpEeMHUTENIbHOE YCKOpPEHHE.
Kunematuka tBEpnoro tena. [loctynarensHoe nBuxeHue. BpanjatenbHoe 1BHKEHUE TBEPAOTO TENA.
YroBas 1 JIMHEWHAsi CKOPOCTU BpaLCHUS.

Huuamuka. B3aumoneiictBue Ten. OCHOBHOE YTBEPKIACHUE MEXAHUKHU. SIBIEHUE WHEPIUU.

[lepsriii 3akoH Hprorona. MHepuuaneHbeie cucreMsl otcuéra. Cuna. Macca. CBsi3b MexAy CUION U
yckopenneM. Bropoil 3akoH Hprotona. Tperuii 3axkoH HproTona. IIpuHUIMI OTHOCHUTEIBHOCTH
lanunes.
Cuibl B MexaHuke. Cuna TAroTeHHs. 3aKOH BCEMUPHOTO TAroTeHus. [lepBas kocMuueckast CKOpOCTb.
Cuna tspkectn u Bec. HeBecomocth. Mcmonb3oBaHHE 3aKOHOB MEXAaHUKHM B aCTPOHOMHUU H
kocMoHaBTHKe. [ledopmarusa u cuibl ynpyroctd. Cwiibl TpeHUs. 3aKOH CyXOro TpeHUs. SIBieHus,
Ha0JI0/1aeMbIe B HEUHEPIIMATBHBIX CUCTEMAaX OTCYETA.

3aKOHbl COXpaHEHHs B MexXaHMKe. MMmmynbc. 3aKOH M3MEHEHMS U COXPAHEHUS HMMITYJIbCa.
PeaxtuBHOe aBmwkeHue. Pabota cuibl. PaboTa cunbl. Mexanndeckast 3HEprusi MaTepuaibHON TOUKU U
cucrteMbl. Kunernueckass sHeprus. I[loTeHumanbHas sHeprus. 3aKOH W3MEHEHUS M COXPaHEHUs
SHEPTrUU MEXaHUYECKOU FHEPTUH.

JluHamMMKa  BpallaTelIbHOTO  JBMKEHHS  aOCONIOTHO TBepaoro Tena. PaBHOBecue
MaTepUalbHOM TOYKM W TBEpAOro Teiaa. MOMEHT cuiibl. YCIOBUSL paBHOBECHS TBEPAOrO Teja B
MHEpLHAIBHON cucTeMe oTcueTa. PaBHOBecHE )XUIAKOCTH U Ta3a. [laBienue. JIBUkeHUE KUIKOCTEH U
ra3oB. 3aKOH COXpPaHEHUsI SHEPTUH B TUHAMUKE KUIKOCTH.

MouJexkyasipaasi pu3uka u TepmoguHamMuka (21 gac)
OcHoBbl MouekymsipHO-KuHeTHYeckoi Teopuun (MKT) m Tepmoamnamuku. Pazmepsl u macca
MouiekyJl. KonndecTBo BemecTsa.

OkcnepumenTanbHbie JokazaTenbcTBa MKT. Cunbl B3aumopeiictBust moiekyia. CtpoeHue
ra3o00pa3HbIX, XUAKUX H TBEpAbIX Ten. Maeanbnsiii Ta3 B MKT. AOGcomoTHas Temmeparypa Kak
Mepa CpeJHEHd KMHETHMYECKOW JHEpPIMM TEIUIOBOIO IBM)KCHMS 4YacTHUIl BellecTBa. JlaBieHue rasa.
OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH Ira3a.

VYpaBHEHHE COCTOSHMS M€aIbHOrO raza. ¥YpasHeHue MenneneeBa — Knanelipona. ["a3oBbie
3aKOHbI. 3aKOHBI ABorajipo u JlaibToHA.

Arperatable coctosiHus BemiecTBa. Pa3oBbie mepexojbl. HachlllleHHbIE HEHACHIIICHHBIC
napel. Bnaxxnocts Bo3nyxa. Mozenb cTpoeHus KuJIKocTH. [ToBepxHOCTHOE HaTsbkeHue. CMaynBaHue
1 HecMauuBaHue. Kanmisapuele siBiaeHust. Monens cTpoeHuUs TBEPIbIX Tell. MexaHndecKkue CBOCTBa
TBepAbIX Tel. Kpucrtamnuueckue u amopdubie Tena. BHyrpenuss sueprusi. CrnocoObl M3MEHEHUs
BHYTpEeHHEH »sHepruu Tena. Pabora B TepmomumHamuke. KommdecTtBo TemnoTsl. Temmo&éMKOCTb.
[TepBbIii 3aKOH TEPMOJAMHAMUKH U €T0 MPUMEHEHHE K U30IporieccaMm. AnnadaTHblil mpouecc. Bropoii
3aK0H TepMoauHAaMUKU. CTaTUCTHYECKOE HUCTOJIKOBAHUE HEOOPATHUMOCTH IMPOIIECCOB B IPHUPOJIE.
Tennossie aeuratenu. KI1J npurareneii. Dxomorudeckue mpooIeMbl TEIII0IHEPTETHKH.

OcHOBBI 2J1eKTPOAUHAMUKH (22 yaca)

[Ipeamer m 3amaum 3NEKTPOJAWHAMHUKHU. DJIEKTPUUECKUU 3apsii U SJIEMEHTAapHbIE YACTHUIIBL.
3aKOH COXpPAaHEHHUs 2JIEKTPUUECKOTro 3apsna. 3akoH Kynona. Dnexkrpuueckoe none. Hanpsx€HHOCT
anekTpudeckoro nois. [punnun cyneprnozunuu nosiei. [IpoBogHUKH B 31€KTPOCTATUUECKOM MOJIE.
Juonextpukun B anekrpudyeckom nose.  [lomsgpusanms  audinekTpukoB.  IloTeHIuManbHOCTH
3JeKTpocTaTudeckoro  mojs. IloTeHnman ©  pa3HOCTh  MOTEHUMANOB.  DIEKTPOEMKOCTD.
Konnencaropsl. DHeprusi 3JIeKTPUUECKOT0 MOJIsi KOHJIEHCATOPA.

[Tocrosannblii  snekTpudeckuii Tok. Cuina Toka. 3akoH Owma [ ydacTKa IIEMH.
ComnpotuBnenue. OinekTpuueckue uenu. llocnenoBaTenbHOoe U MapauieNbHOE  COEAUHEHUS
MPOBOJTHUKOB. PaboTa M MOIIHOCTH TOKA. DIEKTPOABMKYIIAs cujia. 3akoH Oma Jj1sl TOJTHOM TIeTIH.

DNEKTPUUECKUH TOK B pa3iMUYHBIX Cpefax. JJIEKTPUUECKUN TOK B MeTajljaX. 3aBUCHUMOCTh
COMpoTHUBIIEHUsI OT TemmepaTypsl. CBepxmpoBogumocTb. IlomynpoBoguuku. CoOcTBeHHas U
NpUMECHasi TMPOBOAUMOCTH TIOJYIPOBOAHUKOB. p-n - mnepexod. llomynmpoBOJHUKOBBIA IHOA.
Tpan3ucTop. DIEKTPUUECKUNA TOK B KUAKOCTAX. DJIEKTPUUECKUH TOK B BaKyyMe. DJIEKTPUUYECKUU
TOK B razax. [lma3ma.

MarnuTHoe nmoJie. JjekrpoMaruutass uHaAykuus (10 yacos)



MaruuTHOe nosie. B3aumoperictBue TokoB. MarnutHoe nosie. MHAYKIMS MarHUTHOTO MOJIA.
Cuna Awmmnepa. Cuna JlopeHiia. MarHuTHbIE€ CBOMCTBA BEILIECTBA.

DOnekTpoMaruuTHas UHAYKUMS. OTKpbITUE 3JIEKTpoMarHuTHON unaykuuu. [IpaBumno Jlenia.
MarHuTHbeIi MOTOK. 3aKOH 3JIEKTPOMAarHUTHOM WHIYKUHMHU. BHXpeBoe »leKTpUYecKoe TMoJIe.
Camounnykuusi. UHAYKTUBHOCTB. DHEPIUsI MATHUTHOTO MO, DJIEKTPOMArHUTHOE TIOJIE.

Koae6anust u BoHbI (20 yacoB)

Mexannueckue  konebanms. CBoOomHble  KoneOaHus. MareMaTWdecKuil  MasiTHUK.
["apMonnueckne kojebaHus. AMIUIMTYAa, TEpHOJ, dacToTa U ¢aza KojeOaHui. BuIHYXICHHBIC
kosnebOanus. Pezonanc. ABTOKoIeOaHMS.

DOnekTpoMarHuTHeIe KoneOanus. CBoOOaHBIC KoIeOaHus B KosiebaTenbHOM KoHType. [lepron
CBOOOJHBIX IJIEKTPUUYECKUX KoJebaHui. BeiHykIeHHbIe KoneOaHus. [lepeMeHHBIH ANMeKTPpUIECKUit
TOK. EMKOCTb ¥ MHIYKTHBHOCTB B IIEITH HEPEMEHHOr0 TOKa. MOIHOCTh B LIEMH HEePEMEHHOTO TOKA.
Pe3onaHC B 35IeKTpUUECKOM LIETIH.

[Ipon3BoacTBO, Tepenadya © TOTpeOJIeHUE DIEKTPUUYECKONW SHepruu. [ eHepupoBaHUE
DIIEKTPUYECKOM HHEPrum. DJeMeHTapHas Teopust Tpanchopmaropa. IIpomsBoacTBo, mepemada u
noTpedieHue MEKTPUUECKON SHEPTUH.

Mexannueckue BoJIHBL. [IpononbHbie M TonepeuHble BOJHBL. JlnuHa BosHBL CKOpPOCTH
pactipoctpanenust BoyiHbl. UaTepdepenius BoaH. [Tpunmun [oiirenca. Jludpaxiys BoaH. 3ByKOBbIE
BOJIHBI.

DneKkTpoMarHuTHoe Imose. BuxpeBoe snekrpuueckoe mnojie. DNEKTPOMArHUTHBIE BOJIHBIL.
N3nyyenue 35eKTpoMarHuTHEIX BOJIH. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH. [IpHHIMIIBI pagnocBsizu
U TeneBuAeHus. Pa3BuTue cpescTs CBI3H.

Onrtuka (17 yacos)

I'eomerpuueckas ontuka. IIpsMonuHeitHOe pacnpoCTpaHEHHE CBETa B OJHOPOJIHOM Cpele.
CsetoBble J1yun. OTpakeHHE CBETa. 3aKOHbBI OTPAKEHUs U npesnomieHus ceera. [Ipusma. Jlucnepcus
cBera. Dopmyna ToHKoM JHH3KL. [ToydeHne n3o0pakeHus1 ¢ TOMOIIBIO JTMH3BI. DJIEKTPOMarHUTHBIC
BOJIHEL. CKOpPOCTh CBeTa M MeTonsl e€ m3Mmepenwus. Jlucmepcus cBera. MHTepdepeHuus cBera.
KorepertHocts. Judpakuus cBera. Judpakmmonnas pemérka. [lomepedHOCTh CBETOBBIX BOJIH.
[lonapuzauusa cera. Mznyuenue u cnektpsl. CrekrpanbHbiil aHanus. lllkana 31eKTpoMarHUTHBIX
BOJIH. [IpakTHUeckoe NPUMEHEHUE SIIEKTPOMAarHUTHBIX U3JTYy4ECHUI.

OcCHOBBI cTIEUAIBHON TEOPUH OTHOCUTEIBLHOCTH (5 4acoB)

[ToctynaTtel T€OpUM  OTHOCUTENBHOCTH. [IpUHIMI ~ OTHOCUTENBHOCTH  ODWHIITEHHA.
MHBapuaHTHOCTH MOXYJISI CKOPOCTH CBeTa B Bakyyme. IIpocTpaHCTBO M BpemMs B CHELUAIbHOU
TEOPUU OTHOCUTEIBHOCTU. PensTuBHCTCKAs AMHAMUKA. DHEPrus U UMITYJIbC CBOOOAHON YaCTHUIBI.
CBs13b MacChl ¥ JHEPTHH CBOOOHO YACTUIIBI. DHEPTHS MOKOSI.

KBanToBas ¢pusuka (11 yacos)

[Ipenmer u 3a1a4u KBAaHTOBOW (PU3UKHU.

TennoBoe wusnyuenue. PacnpeneneHue sHeprud B CHEKTpe aOCOJIOTHO YEPHOIO Tea.
l'unore3a Ilnanka o kBaHTax. ®Dotoaddext. Ombitel A.I.CtoneroBa, 3akoHbl QoTodpdexra
VYpaBuenue DitHmTeiHa 17151 hoTodddekra.

®otoH. ['unore3a ne bpoiins o BONHOBBIX CBOMCTBax yacTull. KopmyckyisipHO-BOJIHOBOH
nyanmu3Mm. CooTHomeHue Heonpeaenennocrei ['eitzendepra. [laBnenue ceeta. Onbitel [1.H.JIeObeneBa
u C.M.BaBunosa. /ludpakuus 31eKTpoHOB.

Mopenu ctpoenue atoma. Ombitel Pesepdopna. [lnanerapHas Mojens CTpOCHHS aToMa.
OOBbsICHeHHEe JIMHEWYaTOro CIEeKTpa BOJAOPOJa Ha OCHOBE KBaHTOBBIX MocTynaToB bopa. KBaHToBbIC
noctynatel bopa. Mozaens aroma Bomopoaa bopa. CrioHTaHHOE M BBIHYKJICHHOE U3JTy4YE€HHE CBETA.
Jlazepsl.

®dusnka aToMHOTO siapa. M3otombl. Snepubie cuibl. JledekT Macchl. DHEPTUs CBSI3H aTOMHBIX
a1ep.

PannoaktuBHOCTh. Buael pagmoaktuBHOro msmydeHus. AOH pagmoakTUBHOro pacmnana.
SnepHble peakuuu, peakuuu JeiaeHus M cuHTre3a. llemHas peakuus neneHus spep. Snepnas



sHepretuka. TepmosnepHslii cuHTe3. [IpuMeHeHue snepHOW SHepruu. buonormueckoe nencTBHE
PalUOaKTUBHBIX U3Ty4YCHUH.

DneMeHTapHble yacTullbl. DyHAaMEHTaIbHbIE B3aUMOACUCTBUS. Y CKOPUTENIN 3JI€MEHTapHbBIX
YaCTHII.

3HaveHue GpU3NKH 11 00bSICHEHUS MUPA W PA3BUTHUS MPOU3BOAUTEIbHBIX CHJI
oomectBa ( 1 yac)
Enunas ¢usmdeckast kaptuna mupa. Ou3nka U HAyIHO-TEXHUYECKAsT PEBOFOIHS.
Crtpoenue Beenennoii (2 yaca)

[IpuMeHNMOCTh 3aKOHOB (DM3HWKHU JJisi OOBSCHEHHUS MPUPOJBI KOCMUYECKUX 00BEeKkTOB. ConHEeuHas
cucTemMa. 3aKOHbI, OIHUCHIBAIOIIME JBM)KEHHWE  IUJIAHET, MPOSIBICHHE  TPaBUTALMOHHOTO
B3aMMOJICHCTBHS B acTpoHOMuHU. Henpa 3Be3n u McToUHWKH uX dHeprud. Kiaccudukamus 3Be3.
Opomorust CostHila U 3Be31. [IpocTpaHCTBEHHO-BpeMeHHBIE MacTaObl HabrogaemMoi Beenennoit u

e€ sBosronusl. TemHas MaTepusl U TEMHasl SHEPTHUs.

Pe3eps (2 yaca)

Pe3epB, OTBOJAMUTCHA Ha PpPasjduvdHbi€¢ BUIblI JAC€ATCJIbHOCTH MO MNpEeaAMeEeTy, B TOM 4YHUC/I€¢ Ha

NPOEKTHYIO 1eATeJIbHOCTD.

IlepedyeHnnb J1a00paTOPHBIX padoT:
-U3MEPEHUE KECTKOCTHU MPY>KUHBIL;

-u3MepeHue kodpuimenTa TpeHUsI TOBEPXHOCTH.
-OIMPCACIICHUC COIPOTUBJIICHUA IMPOBOJHUKOB npu ux MnocjaCcAOBAaTCIILHOM H MapaJuICIIbHOM

COCIMHEHMU;

-OIIpe/ieNIeHIe YCKOPEHHSI CBOOOIHOTO TIaICHUS TIPH MTOMOIIM MaTEeMaTHYECKOr0 MasTHUKA
-M3MEpEeHHE MOoKa3aTesl MPETOMIICHHS CTEKJIa TIPU TIOMOIIH TUIOCKOTIAPaJUIEIbHOM TTaCTHHBI.
-u3MepeHne (POKYCHOTO PACCTOSHUS COOMPAIOIIEH JINH3BI.

-3KCIIepUMEHTANIbHAs TIpoBepKa 3akoHa [ eii-Jlroccaka (M3MepeHne TepMOIMHAMHYECKUX MTapaMeTPOB

rasa)

I11. TemaTH4yeckoe IVIAHMPOBAHME C YKa3aHHEM KOJIMYeCTBA 4YaCOB, 0TBOAUMbIX HA
OCBOEHHE KAKI0H TEMBI

PU3BUKA 10 kaacc

Pa3nes, Tema

‘ OcHOBHbBIE BHUbI 1€ATCIBHOCTH

I3MKAa U €CTeCTBEHHOHAYYHbI MeTO/ NO3HaHus npupoasl (1 yac)

3apoieHue U pa3BUTHE HAYYHOTO B3IJISANA HA
Mup. HeoOXoauMocTh TO3HAHUS MPUPOIBL.
3apoxjeHne W pa3BUTHE COBPEMEHHOTO
Hay4YHOTO MCTOJAa HCCICOOBAHUA. OcHOBHEBIE
0CO0EHHOCTH bu3nIecKoro MeTona
HCCIIC0BaHUA. dusuka - SKCIICPUMCHTAJIbHAA
Hayka. [I[pubnmxeHHbIN XapakTep GU3NIECKUX
teopuil. OCOOEHHOCTH U3y4YeHHS (DUBHKH.
[To3HaBaeMoCTh MHpA.

- W3narate cBOM MBICIH, OOOCHOBBIBaTH CBOIO TOYKY
3pCHUA, BOCIIPUHUMATH u AHAJIU3UPOBATH MHCHUA
c00€ECETHUKOB;

- I3MEPAThH (PU3NYUECKHE BETHUNHBI,

- OILICHWBATh T'PAHMIIBI MOTPEITHOCTEH U3MEPEHHUH (B TOM
YHcIIe U TIPU TOCTPOCHUU TpaduKoB);

Mexannka (22 yaca)




Knaccuueckas mexanvnka HeroTOHA M TpaHUIbI
€€ MPUMEHUMOCTH. J[BH)KEHHE TOUKH U Tela.
[Ipsamonuneiinoe IBIDKECHUE TOYKH.
Koopaunatsl. Cucrema otrcuera. CKOpocTh U
nepeMenieHue Mpu PaBHOMEPHOM JIBHIKCHUHU.
Cpenusis  CKOpOCTh TMpPU  HEPaAaBHOMEPHOM
JIBHOKCHUU. MrHoBeHHas CKOPOCTb.
VYckopenne. CKOpOCTh M NEPEMELICHUE IPHU
JBKEHUH C TTIOCTOSTHHBIM YCKOPEHUEM.

CBobogHoe majieHne. PaBHOMEpHOE ABMKEHUE

TOYKHU no OKPY’KHOCTH.
[leHTpOCTpEMUTEIIEHOE YCKOPEHHUE.

VYrioBas CKOpOCTb. OTHOCHUTENBHOCTD
nerxenus. [lepBeiil 3aKk0H HproToHa.
Nuepumansubie cuctembl orcuera. Cuna.
Macca. Bropoir 3akoH Heroortona. Tperuit
3aKkoH HproTOHA.

Cuna  BCEeMUPHOrOo  TATOTEHHS.  3aKOH

BCCMUPHOI'O TAT'OTCHUS. HepBa;I KOCMHUYCCKass
CKOPOCTb.

Nmnynec. 3akoH COXpaHEHMsI HMMITyJbCa.
PeaktuBHas cuima. PeakTUBHBIM OBUTaTENb.
Venexu B OCBOCHUH KOCMHYECKOTO
npoctpancTtBa. Paborta cuiabl. MOIIHOCTS.
Kunetnueckas DHEPIusl. ITorennuanpHas
SHEprusi. 3aKOH COXPAaHCHHS DHEPIUU B
MCXaHHKCE.

VYcnoBus paBHOBECHS! TBEPJIOro Tejla. MOMEHT
cunbl. LleHTp TspKecTH. Buabel paBHOBECHS.
MexaHu4yeckre CBOWCTBAa  TBEPIbIX  TeEJl.
IImacTHYHOCTD
U XPYMKOCTb.

- yKa3bIBaTh
Hprorona

- OMpEeAeIISITh KOOPAUHATHI, IPOUJEHHBINA MYTh, CKOPOCTh
U YCKOpeHHe Tena 1o rpadukaM U ypaBHEHUSM
3aBUCUMOCTH

KOOPJMHAT U MPOEKIUNA CKOPOCTH OT BPEMEHHU;

- DKCIEPUMEHTAJIIbHO MCCIIEOBAaTh pPA3JIUYHbIE BUBI
JBUKCHUS,

- U3mepsaTe Maccy Tena;

- UIBMCPATH CHJIbL B33.HMOI[€I>1CTBH§I TCII,

- BBIYUCJIATh 3HAYECHUE CUJT;

- IIpuMeHATh 3aKOH BCEMUPHOI'O TATOTEHUS IIPU pacyeTax
CUJI M YCKOPEHUM B3aMMOAECHCTBYIONIUX TEN;

- (hopMynUpOBaTh 33a41 U CPENICTBA UX PEIICHUS;

- Paznuuate HEeMHEpLMAIBbHBIE CUCTEMBI OTCYETA;

- OOBSICHATD MPUPOY CUIT HHEPIIUH;

- I3MepsATh 1 BBIYUCIISTh UMITYJIBC TENA;

rpaHuiibl HOPUMECHUMOCTH  MCXAaHUKHU

- IOPUMEHATH 3aKOH COXPAaHECHMS UMIIyJbCca  JJIA
BBIYMCIICHUSI M3MEHEHHM CKOpPOCTEM Tel Ipu HX
B3aHMMOJCUCTBHUH;

- U3MEPATh M BBIUUCIATH pabOTy CHUI U HM3MEHEHUE
KMHETUYECKOW DHEPTUU TeEla;

- BbIYUCIATH MOTCHIUAJIbHYIO OHCPTHUIO TCII B
Ir'paBUTAIMOHHOM I10JIC;
- OMpCACIIATh MOTCHIUAJILHYIO SHEPTUIO

ynpyroaegopMUpOBaHHOTO TeJa;

- MIPUMEHATH 3aKOH COXPAHEHUS MEXaHUYECKON SHEpPruu
JUISl 3AMKHYTOW CUCTEMBI B3aUMOJICUCTBYIOIIUX TEIT;

- Bbimenste 0COOCHHOCTH TBEPIBIX TEJ, JKUIKOCTEH H
ra3os;

- BBISIBJISITH B3AaUMOCBSA3U MEXAY HAYYHBIMH OTKPBITUSMH,
pa3BUTHEM TEXHOJOTUEW W JIIOJIbMH, y4aCTBYIOIIUMH B
3TUX MPOIECccaX;

- mpuoOpeTaTh OMNBIT NHUCHMEHHONW KOMMYHHUKAIIH
(HampuMmep, IpHU HAIIMCAHUU 3CCE);

- HCTIONIb30BaTh PA3JIMYHbIE UICTOYHUKH HHPOPMAIIIH;

- CUCTEMAaTH3UPOBaTh WH(OPMAIIUIO

- BBICTpauWBaTh CBOIO Oyaymiyro o0Opa3oBaTelbHYIO
TPACKTOPHIO B ACTICKTE npodeccnoHaIbHOTO
CaMOOIIpEICIICHUS

- OLleHUBaTh ycrexu Poccuy;

KoHTposbHbIe paboThI IO TEMaM:
l.«PaBHOMEpPHOE NPSMOJIMHEWHOE JIBUKEHUE.

[Ipsamonuneiinoe PaBHOYCKOPEHHOE
JBUKEHUEY;

2. «J/IBm>xkenne  Ten  moA — ACHCTBHEM
HECKOJIbKUX CHJ»

3.«3aKOH COXpAaHEHUA HMIIyJIbCa. 3aKOH

COXPAHCHUSA MEXaHH4YeCKO SHCPTHUN»,

- IlpuMeHATH 3HAHUSA K PEIICHUIO (PU3UYECCKUX 3a]1ad
(BBIYMCIUTENBHBIX, KAa4eCTBEHHBIX, TIpadUuecKux) Ha
YpOBHE OTIepUPOBAHHUS CIIeTYIOIIAMU
I/IHTGJIJIGKTya.HBHBIMI/I onep alusaIMMn: IIOHMMAaHHUC,
MpUMEHEHUE, aHaliW3, CHHTE3, OIIeHKa, 0000IIeHueE,
cucreMaTrumui3alius.

JlaboparopHbie pabOTHI 110 TEMaM:
1. MW3mepenne kodhduimenta KECTKOCTH
TIPYKUHBIL.

- UCCIICAOBATh MPOABJICHUA BTOPOI'O 3aKOHA HBIOTOHa;
- HCCIICAOBATb B3aMMOCBA3ZU  MCKIAY (bI/ISI/ILIeCKI/IMI/I
BCINYHNHaAMMU,




2. Usmepenue  kod3pdunMeHTa  TpPEHUS
MTOBEPXHOCTH.
3. Nzyuenue 3aKOHA COXpaHEHUS

MEXaHUYECKOU SHEPTUH.

- YICCJIEZIOBATh YCJIOBHSI BHIITOJHEHUS 3aKOHA COXPaHEHHS
SHEPIUu;

- TPEACTAaBIATH PE3YNbTaThl (U3NYECKUX H3MEPEHHUIl B
pa3nuuHbIX (popmax (Tabmuibl, rpaduku, JUarpaMMmbl U
ap.);

- OLIGHUBATh JJOCTOBEPHOCTb
(hU3UIECKOM DKCIIEPUMEHTE;

JaHHBIX, TIOJYUYCHHBLIX B

MouJuekyasipHas ¢pu3nKa U TepMoanHaAMuKa (21 yac)

@u3znka W MexaHuKa. TemIoBbIE SBICHHUS.
PazButne  mpencraBieHMd 0 mpupoie
TETJIOBBIX SIBJICHUM. MonekynsipHo-
KUHeTHn4eckasi Teopusi. OCHOBHbBIE MOJIOKEHUS
MOJIEKYJIIPHO-

KMHETUYECKOM Teopuu. Macca MoJeKy.
[Tocrosannas ABorajipo. BpoyHnoBckoe
nBrkeHre. Cuibl B3aUMOJCHCTBUSL MOJIEKYII.
Crtpoenune razoo0pa3HbIX, KHUAKUX U TBEPIbIX
Ten. CoOCTOSHME MAaKpPOCKONMMYECKUX Tel B
TepmoauHamuke. Temmeparypa. TemnoBoe
paBHOBecue. PaBHOBecHbIe (0OpaTMMble) U
HEPaBHOBECHBIE

(HeoOpaTuMBbIe) TPOIECChl. ['a30BbIe 3aKOHBI.
WUneanbupiii  ra3. YpaBHEHHE  COCTOSHUS
uaeanbHoro rasza. IlpumeneHue ra3oB B
TexHuke. MaeanbHbld Ta3 B MOJEKYJSPHO-
KUHEeTH4eckoil Teopunr. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KHHETUYECKOU TEOPHH.
Nsmepenne  ckopocTedl  MOJIEKYJd — rasa.
BHyTpeHHsIsET 9SHeprus  HMa€aJpbHOrO  Trasa.
Pa6ora B Tepmomumnamuke. KommuecTBo
TemnoTel. BHyTpeHHsii sHeprus. [lepBsiit
3aKOH TEPMOJIUHAMUKH. AnnabaTHbII
npouecc. HeobpatumocTts npoiieccoB

B Ipupoje. BTopoll 3aKOH TEpPMOAUHAMHUKHU.
TenmoBble ABUTATENN.

Maxcumanbupiii KITJ] TennoBBIX ABHUTaTENCH.
PaBHOBecue Mexny KUAKOCTBIO U Ta3oM.

Haceimenusie naphl. Kpurnueckas
TeMIeparypa. Kputnueckoe COCTOSIHHE.
Kuneune.

Brnaxnocts Bo3gyxa. Cuila MOBEPXHOCTHOTO
HaTAXKCHUA.

Kpucramnmyeckne tema. Kpucramimyeckas
pemerka.  Amopduble  Tema.  JKunkue
KpHUCTAJLJIBL.

- JIeMOHCTpUpOBaTh MOHUMAaHUE MEXAHUYECKON KapTHUHBI
MHpa;

- TOHMMAaTh  B3aMMOCBA3b  MEXKAY  CTPOCHUEM
ra3oo0pa3HbIX, XHJIKHUX, TBEPABIX Tel U (U3UYECKUMU
napameTpaMH, OIUCHIBAIONIIMH JTaHHbBIE COCTOSHHS;

- OTIepUPOBATh (PU3NUECKUMHU MOHATUSMHU/TIpoLIecCaMu/
SBJICHUSIMH B  HIPEAMETHOM, MEXKIPEIMETHOM U
METarnpeIMETHOM KOHTEKCTaXx;

- Haxomute mapameTpsl BemecTBa B Tra3000pa3HOM
COCTOSIHUM Ha OCHOBaHMM HCIIOJIb30BAHUS YPAaBHEHUS
COCTOSIHUS

UCaTBHOTO Tasa;

- ONpenensATh NapaMeTphl BEIIeCTBa B Ta3000pa3HOM
COCTOSIHUM M TPOUCXOMAIIME MPOIecChl MO rpadukam

3asucumoctu p(T), V(T), p(V);
- HUCCIenoBaTh JKCHepUMeHTanbHO 3aBucumoctu p(7),

D), p(V);

- Pemarp 3amaun ¢ mpuMEeHEHHEM OCHOBHOTO YPaBHEHUS
MOJIEKYJIIPHO-KHHETHYECKOW TEOpHH;

- OOBSACHATH C TOYKM 3PEHHSI CTATUCTUYECKON (PHU3MKU
CMBICJT TEPMOJJMHAMHYECKHX I1apaMeTPOB;

- OIIEpUPOBATH TEpMUHAMHU B IIPEAMETHOM,
MEXIIPEAMETHOM U METAPEIMETHOM KOHTEKCTAaX;

- HM3mepsarp KOJIMYECTBO TEILIOTHI B IIpoOLEcCax
TEILIONEPENaYu;

- PacCUMTHIBATH KOJMYECTBO TEIJIOTHI, HEOOXOAMMOM 1JIst
OCYILECTBIICHUSI ITpoLecca ¢ TeIUIonepeaayei;

- PacCUMTHIBATH KOJMYECTBO TEIJIOTHI, HEOOXOAMMOM 1JIst
OCYILECTBJICHHS ITPOLIECCa EPEX0a BEIeCTBA U3 OJHOMN
¢a3sl B ApyryIo;

- paccuuThIBaTh W3MEHEHHE BHYTPEHHEW 3HEpruu Tel,
paboTy M mepeaaHHOe/TI0IyYeHHOE KOJIUYECTBO TETIOTHI
C UCIIOJIb30BaHUEM IIEPBOrO 3aKOHA TEPMOANHAMUKHY;

- paccuuThIBaTh paboTy, COBEPIICHHYIO ra30M/HaJ] Ia30M,
o rpaduxy 3aBucumoctu p(V);

- BBIYHMCIIATH PabOTy ra3a, COBEpILIEHHYIO MPH U3MEHEHUU
COCTOSIHUS 110 3aMKHYTOMY LIUKITY;

- paccuntsiBath KIIJ[ TerioBoi MammHel;

- BBLIENATH NPOOJEMBI, 3aJaud HAa OCHOBE CHUCTEMHO-
MH(GOPMAIIMOHHOTO aHAJIN3A ;

- U3MEPSITh BIAKHOCTh BO3/yXa;

- BBICTpauBaTh MMCbMEHHYI0O KOMMYHHUKALIMIO (Hampumep,
MIPU HAITUCAHUU ICCe);

- JIOKa3bIBaTh JKCIIEPUMEHTAIFHO 3aBHCUMOCTh 00beMa




TBEPABIX TEJ OT TEMIIEPATYPBI;
¢dopMynHMpoBaTh LENb HMCCIECIOBAHUS,
TUIIOTE3BI, HaXOJIUTh
JI0Ka3aTeIbCTBA/ONPOBEPIKEHUS HUX;

BECTU JUAJIOT, BBICIYIIMBATh MHECHHE OIIIOHEHTA,
y4acTBOBaTb B JIUCKYCCHUHM, OTKpBITO BBIpaXKaTb U
OTCTauBaTh CBOK TOYKY 3PCHHSI,

BBIABHUTI'aTh
CpeacTBa

KonrponsHas pabora o remam:

1.«OCHOBHBIE  TIOJIOKEHUSI ~ MOJIEKYJISIPHO-
KMHETUYECKOM Teopun. Macca u  pas3Mepsl
MOJIEKYID)

2.«["a30BbIE 3aKOHBI. MonekynsapHo-

KMHETHYECKasi TEOpUs UI€AILHOTO ra3a
«OCHOBBI TEPMOJMHAMUKN»

- IlpumeHsTh 3HAaHUS K pPEHICHUIO (PU3UYECKUX 3a/1ad
(BBIUMCITUTEIBHBIX, KAaYECTBEHHBIX, Tpaduueckux) Ha
YpOBHE OTIEpUPOBAHHUS CIIeTYIOIIUMU
WHTEIUICKTYaJIbHBIMU OTepalusIMU: MMOHUMAaHHeE,
MPUMEHEHHE, aHalu3, CHHTE3, OIlleHKa, 0000IIeHue,
CHCTEMaTH3aIUs

JlaGopaTopHbie pabOTHI 11O TEMaM:
1.0OnbITHAs npoBepka 3akoHa I'eit-JIroccaka.

- Jloxa3piBaTh BhINIOIHEHUE 3akoHa [ ei-JIroccaka;

- MPEICTaBIATh PE3yNbTaThl (PU3UUYECKUX H3MEPEHUU B
pasnmuuHbIX ¢GopMax (TaOmuIbl, rpaduKu, AHArpaMMbl U
ap.);

OLICHHUBATh JOCTOBEPHOCTD
(U3MYECKOM IKCTIEPUMEHTE;

JAaHHBIX, IIOJYYCHHBIX B

OCHOBBI JJIeK

TpoauHAMUKHM (22 yaca)

Ponbp 351€eKTpOMarHUTHBIX CUJI B TPUPOAE U
TEXHHKE. DIIEKTPUYECKHI 3apsy u
3J€MEHTapHbIE YaCTULBI. DJEKTpU3alus Tedl.
3akon Kynona.
B3aumoneiicteue
AIEKTPUUECKUX 3apsA0B BHYTPU
OJIHOPOJTHOTO JUAJICKTPUKA.
DnekTpusanusd Teil. 3akoH KynoHa.
Onekrtpuueckuit Tok. [ImoTHOoCTh TOKa. Cuna
TOKA. OJIEKTPUYECKOE II0JIE€ IPOBOJHHUKA C

HCEIIOBMIXHBIX

TokoM. 3akoH Oma a8 yyacTKa LEnu.
Conportusienue IIPOBOJIHUKA.
CaepxmpoBonumocTs. Pabora W MOIIHOCTB

ToKa. 3akoH [[xoynsa - JleHua. DinekTpuueckue
LIETIH.

IlocienoBaTenbpHOE u
COEJIMHEHHUS TIPOBOTHUKOB.
OnekTpoABMXKyIIas cwia. 3akoH Owma mis
nmoynHoi 1enu. Pabora W MOIIHOCTH TOKA.
OnekTpruyeckas IMPOBOAMMOCTh  Pa3IMYHBIX
BEILIECTB. DIeKTpOHHAs MPOBOJIUMOCTh
METaJUIOB.

DNEeKTpUYECKHl TOK B pacTBOpax M paciuiaBax
3JEKTPOJIUTOB.

3aKOH DJJIEKTPOJU3a. ODJIEKTPUUECKHH TOK B
rasax. HecamocTrosTenbHbIi u
CaMOCTOATEIbHBIN pa3psaasl. I1nazma.
DJIEKTPUYECKMH TOK B MOJYNPOBOJHHUKAX.
CoOcTBeHHast U pUMecHas
3IEKTPONPOBOAUMOCTb MOIYIPOBOJHUKOB.

napaieIbHOe

- OGB}ICH}ITB MCXAaHU3M JJICKTpU3ALUU TCII;

- 3anMChIBaTh 3aKOH KylloHa B BEKTOPHOM BHUJIE;

- BBIYUCJIIATH CUJIbI B3aHMOI[eﬁCTBHH TOYCUHBIX 3apAa0B;

- BBIYUCIIATH HAMPSHKEHHOCTH 3JIEKTPOCTATHIECKOTO MOJIS
O,Z[HOI‘O/HGCKO.HBKI/IX TOYCUYHBIX SJICKTPUYCCKUX 3apsAd0B;

- BBIYUCIIATH TIOTEHIIMAN AJIEKTPOCTATHYECKOTO TIOJISI
O,Z[HOI‘O/HGCKO.HBKI/IX TOYCUYHBIX JJICKTPUYCCKUX 3apsAd0B;
BBIUUCIIAT ~ DHEPTHIO  JJIEKTPHUYECKOTO MO
3apsKEHHOT0 KOHJIEHCATOopa;

- coOmoaaTh TpeOOBaHUSA TEXHUKH OE€301aCHOCTH TIPH
paboTe C 3IEKTPUUECKUMHU TPUOOpaMu;

- BJQJETh CIIOCOOAMHM OKa3aHHs TIEPBOW TOMOIIM TPU
TpaBMax, CBS3aHHBIX C AIEKTPHUUECKUM J1a00paTOPHBIM

o0opymoBaHHEM U OBITOBBIMH  DJIEKTPUUYECKUMH
YCTpOMCTBaMU;

- UzmepsaTh CHILy, HanpsDKEHue, MOIIIHOCTb
ANEKTPUIECKOTO TOKA;

- mmepiate OJIC u  BHYTpEeHHEE CONPOTUBIICHHUE

HMCTOYHHMKA TOKA;
- BBINIOJIHATH pacyeThl CHJBI TOKA W HANpPSOKEHUH Ha
y4acTKax AJIEKTPUIECKON IeMH;

- aHaJM3UPOBATH MM IMOCTOSHHOTO TOKA, COJICPIKaIlHe
ucrounuk DJ1C;
BECTH JUAJIOT,

BBICIIYIIMBATh MHCHHE OIIIIOHCHTA,

y4acTBOBaTb B JUCKYCCUHM, OTKPBITO BBIpaXxaTb U
OTCTaMBaTh CBOIO

TOYKY 3pEHHUS;

- BBUIBIATH CMBICII TEPMHHOB B  IPEJAMETHOM,
MCKIPCIMECTHOM U MCTAITPCAMCTHOM KOHTCKCTAX,

- BBICTpauWBaTh CBOIO Oyaymiyro o0Opa3oBaTelbHYIO
TPACKTOPHIO B ACTICKTE pohecCHOHAIEHOTO




CaMOOIIPEICIICHUS;

- mpuMeHsITh npaBmwiia Kupxroda mans pacyera CIOXKHBIX
AJIEKTPUYECKUX LIeTen

- OOBSACHATH MEXaHU3MBI JCKTPUUECKON MPOBOIUMOCTH
pa3IMYHBIX BEIICCTB;

- Kiaccu(uuupoBaTh HHPOPMAIIHIO;

- OIIepPHPOBATH MOHATUSMU B MIPEIMETHOM,
MEXIPEIMETHOM U METAPEAMETHOM KOHTEKCTAX;

- CpaBHHMBATh UH(}OpMaIHIO;

- 00001maTe HHHOPMALINIO/3HAHHS;

- OPTaHU30BBIBATH CBOIO JCSITEIHHOCTD;

- BBICTpauWBaTh CBOIO OyIylIyl0 00pa30BaTEIbHYIO
TPAaEeKTOPHUIO B acrieKkTe poeCCUOHATHLHOTO
CaMOOTIPEICIICHHUSI,

KontponbHas paboTa mo TeMam:

- IlpumeHsiTh 3HaHUSA K pEIICHUIO (PU3NYECKUX 3a/1ad

1. «DnexkTpocTaTuka» (BBIYMCIIUTENBHBIX, KAa4eCTBEHHBIX, TIpadUuecKux) Ha

2. «IToCTOSITHHBIN AJEKTPUUECKUM TOK» YPOBHE ONEepPUPOBAHUS CIEAYIOUTUMHU

3. «DNEeKTPUYECKUM TOK B PA3JIMUHBIX Cpefiax» | MHTEIUIEKTYalbHbBIMU onepalusIMu: MMOHNMAaHHE,
MpUMEHEHHUE, aHalIW3, CHHTE3, OIlIeHKa, 0000IIeHueE,
cUCTEeMaTu3aIus

JlabopaTopHbie pabOTHI 11O TEMaM: - mmepiate OJIC W BHYTpEeHHEE CONPOTUBIICHUE

1. Onpenenenue COINIPOTUBIICHUS
IIPOBOJTHUKOB MPH UX IOCIENOBAaTEIBHOM H
napajjicJIbHOM COCANHCHUU
2.0npenenenue OJIC U
COMMPOTUBJICHHUA UCTOYHHKA TOKA;

BHYTPEHHETO

MCTOYHHKA TOKa;
- HMCCIIEAOBATh IIEMb IOCTOSHHOTO TOKA, COIEPIKAIIlyIo
ucrounuk DJ1C;

- TPEACTAaBIATH PE3YNbTaThl (U3NYECKUX H3MEPEHUIl B
pa3nuyHbIX (popmax (Tabmuibl, rpaduku, aUarpaMMmbl U
ap.);

- OLIGHUBATh JJOCTOBEPHOCTb
(hU3UIECKOM DKCIIEPUMEHTE

JaHHBIX, TIOJYUYCHHBLIX B

Pe3epB (2 uaca)

PU3BUKA 11 kiaacc

Paznen, Tema

\ OcHOBHBIE BHABI 1eITEJILHOCTH

OcHoBbI j1ekTpoaguHaMukn (10 yacos)

MarHuTtHele B3aUMOJEUCTBUSA. MarHuTHOE
MoJi€ TOKOB. BEKTOp MarHMTHOM HWHIYKIIUU.
[Torok ~ MarHUTHOHW  WHIYKLHH. JInann
MarHMTHON MHAYKLUHU. 3aKOH AMnepa.
JlelicTBUE€ MAarHUTHOTO TOJSl HA JBHXKYLIUUCS
3apsn. Cuia Jlopenua.

OTKpBITHE  DJIEKTPOMArHUTHONM  MHIYKLIHH.
IIpaBmio JleHna. 3akoH 3JIEKTPOMarHUTHOM
WHAYKIIMUA. BHXpeBoe 3JIEKTpUUYECKOe TOoJe.
OJIC uHAYKIMU B IBMOXKYIIUXCS POBOJAHHUKAX.
Camounaykuusi. UHIyKTUBHOCTb. DHEpPrus
MarHMTHOTO TOJISt TOKA. MaruuTtHas
MPOHHUIIAEMOCTb.

- COMOCTaBIIATh XapPAaKTEPUCTUKU BJIEKTPUUYECKOTO U
MarHuTHOTO ITI0JICH;

- BBIYHMCIIATH CUJIBI, ACUCTBYIOLINE HA POBOJHUK C TOKOM
B MarHUTHOM TI0JI€;

- BBIYUCIIATH CHUJIBI, JCHCTBYIOLIUME Ha DIEKTPUUYECKHI
3apsi, IBUKYIUNCS B MATHUTHOM II0JIE;

- OOBSICHATH MPUHIIUI JEHCTBUS 3JIEKTPOJIBUTATES;

- UccnenoBarh sIBIEHHUE 3JIEKTPOMAarHUTHOM UHIYKIUU;

- OOBSICHATH MPHUPOAY SBJICHHUS U 3aKOHOMEPHOCTH
AIIEKTPOMATHUTHOW WHIYKIIHH;

- BBIYUCIIATH SHEPTUI0 MAarHUTHOTO MOJIS;

- OOBSICHATh MAarHUTHBIE CBOWICTBA BEIIIECCTB;

- OLIEHUBATh BKJIAJ OTEUECTBEHHBIX YUYEHBIX B pa3BUTHE
¢du3nueckoil HayKu;

- CHCTEeMaTU3UPOBaTh U 000011aTh HHPOPMAIIHIO/3HAHUS
- OnepupoBaTh MHPOpPMALKEI/3HAHUSIMHU B IPEIMETHOM U
MEXIPEIMETHOM KOHTEKCTaX;

- HCTIOJIH30BaTh U(PPOBYIO TEXHUKY;,




- YMETbh BECTH JIMAJIOT, BBICIYIIMBATh MHEHHE ONIOHECHTA,
y4acTBOBaTh B JIUCKYCCHH, OTKPBITO BBIpaXaThb U
OTCTaMBaTh CBOIO TOUKY 3PEHUS;

- CaMOCTOSATEIHHO MTPOBOJANUTH UCCIICIOBAHIE,

- OTIPEACTATh JTUNYHOCTHO-3HAYHMBIC TIEJIH;

- CHCTEMaTU3UPOBATh U 00001aTh HHPOPMAITHIO;

- BIAQNETh HaBBIKAMH CHUCTEMHO-WH(OPMAIIMOHHOTO
aHaJIM3a.

KoHTposbHas paboTa mo TeMam:
1. «DnekTpoMaraHuTHasi UHIYKIUSD)

- IlpuMeHATh 3HAHUS K PEIHICHUIO0 (PU3MUECKUX 3a7ay
(BBIYMCIIUTENBHBIX, Ka4eCTBEHHBIX, Trpaduyeckux) Ha

YpOBHE OTICPUPOBAHUS CIIeTYIOIIUMH
WHTEJUICKTYaJIbHBIMU onepalusIMu: IMOHUMAaHUE,
MpUMEHEHUEe, aHajdu3, CHHTE3, OIICHKa, 0000IIeHHE,
CHCTeMaTH3aIlusl.
Koae6anust u BoaHbI( 20 yacoB)
YpaBHeHHe  JBWKEHHUA ~ MareMmaruudeckoro | - KnaccudunuposaTts KoneOanus;
MasTHHKA. lMapmonunueckue KojeOaHus. | - WCCIENOBaTh 3aBUCHUMOCTh IMEpHOJa  KOJICOAHHIA
[Tepuon MaTeMaTHYeCKOTO MasSTHHKAa OT €ro JJIWHBI, MacChl H
M 4YacTOTa TapMOHHUYECKUX Kosebanuid. daza | aMIIUTYy bl
KoJIeOaHMiA. KOJICOQHMIi;

CKopocTh U YCKOpPEHHME INPU TapMOHHUYECKUX

KOJICOaHMSIX. [TpeBpamenus SHEPTHH.
3aryxaroiue

KOJICOaHU. BreinyxieHabIe KOJIeOaHusl.
Pesonanc. AstokoieOanus. CBoOOmHBIE U

BBIHYK/ICHHBIE JIEKTPUYECKHE
konebanus. I[lpomeccsl B KoleOaTensHOM
koHType. Popmyna Tomcona. [lepeMenHbIi
AJIEKTPUYECKUN TOK. J[eMCTBYIOIINE 3HAYEHHUS
CWIBl TOKA W HampsbkeHus. Pesucrop B menu
nepemeHHoro Toka. KonpaeHcatop B 1enu
IepeMEHHOro Toka. KaTylka MHAYKTUBHOCTH
B LIETIH

MEepeMEeHHOro Toka. 3akoH Oma s uenu
MIEPEMEHHOTO0 TOKAa. MOIIHOCT B  LENU
IIEPEMEHHOI0 TOKA. Pe3onanc B
AJIEKTPUYECKON LIETIH.

['enepupoBaHne  AIEKTPUYECKOW  HHEPIUMU.
['eneparop MePEMEHHOI0 TOKA.
Tpancdopmarop.

[IpouzBoacTBo u HCII0Ib30BaHUE
aJeKTpudeckod  sHepruu. llepemawa wu

pacrpeiesieHue 3IeKTPUIECKOI SHEPTUu.
BonnoBeie sBieHus. llomepeuHble BOJIHBIL.
Jnuna BomHbl. CKOPOCTH pacnpoCTpaHECHUS
BOJIHBL. [IpononbHbIe BoJIHBL. BOHEI B cpene.
3BYKOBBIE BOJIHBI. CxopocTh 3BYKa.
Mys3bikanbHble 3ByKH U IIymbl. [ pOMKOCTBH U
BBICOTA 3BYKa. TeMOp.

Jlnamna3oHbl 3ByKOBBIX 4acTOT. AKYCTHYECKHI
pe3onanc. M3nydenuwe 3Byka. YIBTpa3ByK M

nHPa3BYK.

- WCCIIEeOBAaTh 3aBUCHMOCThH IEpHoJa KolebaHui rpysa
Ha MPYKUHE OT €r0 MacChl U KECTKOCTU MPY>KUHBI;

- BBIHHUCIIAATH TICPUOL KOH€6aHHﬁ MaTeMaTHu4dYCCKOIro
MasiTHUKA MO0 U3BECTHOMY 3HAUEHUIO €0 JJIMHBI,

- BBIYMCIATH MEPUOJ KoJIeOaHUH Tpy3a Ha MPYKUHE T10
U3BECTHBIM 3HAYEHHUSIM €ro Maccbl U  IKECTKOCTH
NPYKUHBIL;

- paccuuThIBaTh 3HAYEHHS CUJIbI TOKA U HaIPsDKEHUS Ha
AJIEeMEHTax LIeTH MEePEMEHHOI0 TOKa;

- OOBSACHATH  MPUHLMI  JACUCTBUA
ANEKTPUYECKOTO TOKa;

- CpaBHHBATh Tporecchl B L—C-KOHTYpe ¢ KOJIeOaHUSIMH
MaTEeMaTU4YeCKOro MasiTHUKA,

- Paznuuate KosnebaTenbHble U BOJIHOBBIE MTPOLIECCHI;

- 3amuChiBaTh B AaHANUTHYECKOH QopMe ypaBHEHHE
BOJIHBI;

- KJIJacCU(pULIMPOBATH 3BYKOBBIE BOJIHBI;

- OLICHUBATh JJIUHY BOJIHBI;

reHeparopa

- O6’b$ICH$ITB yCI10oBUA BO3HUKHOBCHU A
uHTephepeHInn/ UG paKkIi MEXaHNYECKUX BOJTH

- OG’EHCHHTB MEXaHU3M BO3HUKHOBCHU
AJIEKTPOMATrHUTHBIX BOJIH;

- O6’b$ICH$ITB MEXaHU3MBbI paguorcpeaaun n
panuonpuema;

- 1300paxkaTh CXeMY IMPOCTEHIIIEr0 paHONPUEMHHKA,

- CUCTEMaTH3UpPOBaTh U 0000111aTh HHPOPMAIUIO/3HAHUS
- omepupoBaTh MHPOPMAIMEH/3HAHUSIMHU B TIPEIMETHOM U
MEKIPEIMETHOM KOHTEKCTaX;

- ACIIOJI30BaTh MU(PPOBYIO TEXHUKY,

- yMeTb BECTH JHaJlOT, BBICIYIIUBAThH
OIIIOHEHTA,y9aCTBOBaTh B JHCKYCCHH,
BBIPQ)KaTh M OTCTAUBaTh CBOIO TOUKY 3PECHUS;

MHEHHUE
OTKPBITO




CBsi3b MEXIy MEPEMEHHBIM 3JIEKTPUUECKUM U
NEPCMCHHBIM MarHuTHBIM IIOJISIMHU.
DJIEKTPOMArHuTHOE MOJe. DJIEKTPOMarHuTHast
BOJIHA.

W3nydeHne 37eKTpOMarHUTHBIX BOJIH.
CaoiicTBa DJIEKTPOMArHUTHBIX BOJIH.
N3obperenne pamno A. C. Ilomosbim.

[IpuHUUMIIBI paIUOCBA3U. AMIUTUTY/IHAS
Moxaysitus.  JlerekTupoBaHue — KoJeOaHUWH.
IIpocreiimnii paguonprUEeMHUK.
PacnpocTtpanenue paanoBoOIH.

Pagnomokamus. Ilondatne o TeEIEeBUACHUMU.
PazBuTue cpeacTs cBs3M.

- CaMOCTOSTEIBHO MPOBOIUTH MCCIICIOBAHNE;
- ONpCACIATh INYHOCTHO-3HAYNUMBIC LCJIN;

- CHCTeMaTU3UpOBaTh U 000011aTh HHPOPMAIIHIO;
BJIaACTH HaBbIKaMH CI/ICTGMHO-I/IHq)OpMaI_II/IOHHOI‘O
aHam3a

KonTtponsHas pabora no Temam:

1. « [lepeMeHHBIN TOK»

2. « MexaHuyecknue W 3JIEKTPOMArHUTHBIC
BOJIHBI)

- IlpuMeHsATh 3HaHMA K pELICHUIO (PU3MYECKUX 3a7ay

(BBIUMCIUTENBHBIX, KAa4eCTBEHHBIX, TrpadUyecKuX) Ha
YpOBHE
OTIEPHPOBAHUS  CICAYIOUIMMH  WHTEIUICKTYaJbHBIMHU

OHepaI_II/I}IMI/IZ IIOHHMMAaHHC, HpI/IMeHeHI/Ie, aHaJIn3, CUHTC3,
OlleHKa, 0000IIeHNe, CHCTEMaTH3aIs

Jlaboparopnas paboTa 1mo Temam:

1. OmnpeneneHue YCKOPEHUS CBOOOIHOTO
NajeHusl TPU TOMOIMM MaTeMaTHUYECKOTO
MasiTHHKA

- TMPEICTaBIATh PEe3yNbTaThl (PU3UUYECKUX H3MEPEHUH B
pasnmuuHbIX ¢dopmax (TaOnuIbl, rpaduKu, AUArpaMMbl U
ap.);

OILICHUBATh JOCTOBEPHOCTH
(U3UIECKOM IKCIIEPUMEHTE

JAaHHBIX, ITOJYYCHHEBEIX B

Onr

uka (17 yacon)

CBeroBble JIyud. 3aKOH MPSAMOJIMHEHHOIO
pacnipocTpaHeHust cBeTa. OTpakeHHe CBeTa.

IInockoe 3epkamo. Ilpenomiienune  cBera.
[Tonnoe otpaxenue. Ilpemomnenue cBeta B
IJI0CKONIapaJUIEIbHON IJIACTUHKE u

TPEYTroJIbHOM MpHU3ME.

JInunza. @OKyCHOE PACCTOSAHME U ONTHYECKAs
cuna auH3bl. Dopmyina nuH3bl. [locTpoeHue
M300paXEHU B TOHKOW JMH3E. YBEIMUYCHUE
JINH3BL.

Ckopoctb CBeTa. Hucnepcus CBETa.
HNuTtepdepennius CBeTa. Hab6monenue
uHTephepeHu B onTuke. J[mMHa cBEeTOBOM
BosHBL. MHTepdepeHnysi B TOHKUX TIEHKAX.
Konbua HeroToHna.

Judpakaus ceera. Teopun qudpakimm.
JudpakimonHas pemeTka.

[Tonspuzanus ceera. [lonepedyHOCTh CBETOBBIX
BOJIH U DJIEKTPOMAarHuTHasi TEOPHsI CBETA.
Buael nznydyenuii. Uctounuku ceeta. CieKTpbl
U CIEKTpaJibHble MpUOOpHI. Bunuel crexTpos.
Cnexrpanbabli  aHam3. HWHppakpacHoe w
yIneTpaduoneToBoe U3ITy4EHUs.
Pentrenosckue

ny4n. [lIkana 3eKTpOMarHuTHBIX U3JIy4YECHUMN.

- IlpuMeHATH Ha MNPAKTUKE 3aKOHBI TI'€OMETPUYECKOU
OITHUKH NP PEUICHUHU 3a/1aY;

- CTPOHUTH N300pakeHUs IPEIMETOB, 1aBAEMbIe JINH3AMHU;
- paccuuThHIBaTh PACCTOSTHUE OT JIMH3bI O U300pakeHUs
npeaMeTa;

- PacCUUTHIBATh ONTUYECKYIO CUJTY JIMH3BI;

- U3MEPATH (POKYCHOE PACCTOSHUE JINH3BI,

- HaGntonate sBinenust uHTepdepeHINH, TUDPAKIIHH,
NOJISIPU3ALUH U JUCTIEPCUU CBETA;

- U3MEpATh [UIMHY CBETOBOM BOJIHBI MO pe3yjbTaTam
HaOJI0IeHNUs SIBJICHUS HHTEP(EpEeHLINY;

- OTIPEAENATH CIEKTPAIbHBIE TPAHUIBl UYBCTBUTEILHOCTH
YeJIOBEYECKOro TIJla3a ¢ IOMOUIbI0 JAU(paKIMOHHON
pelIeTKy;

- OOBSICHATH CIIOCOOBI HAOIOACHUS UHTEPPEPEHIIMOHHON
KapTUHBL;

- TOKa3bIBaTh MONEPEYHOCTh CBETOBBIX BOJIH;

- onepupoBaTh HpopMaIuei/3HaHUSIMA B TMPEIMETHOM U
MEKIIPEIMETHOM KOHTEKCTaX;

- HCTIOJIb30BaTh IU(PPOBYIO TEXHUKY;

- YMETb BECTH JUAJIOT, BBICIYIIMBATh MHEHHE ONIOHEHTA,
y4yacTBOBaTh B JIMCKYCCHHM, OTKPBITO BBbIpaXaTb U
OTCTaMBaTh CBOIO TOUKY 3PEHUS;

- CaMOCTOATEIbHO MTPOBOAUTD UCCIIEIOBAHMUE;

- OTIPEAETATh JTUYHOCTHO-3HAYUMBIC LEJIH;

- CHCTeMaTU3UpOBaTh U 000011aTh HHPOPMAIIHIO;
BJIAJICTh HABBIKAMHM  CHUCTEMHO-WH(pOPMAIIMOHHOTO




aHaJin3a

- BBICTpPaWBaTh CBOIO OYyAylIyl0 00pa30BaTeIbHYIO
TPaEKTOPHIO B acrieKkTe poeCCHOHATHHOTO
CaMOOTIPE/ICIICHNUS,

- OOBSACHATh MEXAHU3M U3JTY4YEHHUS CBETA aTOMOM;
- KJIJacCU(pULIMPOBATh BU/IbI U3TYUYCHUH;

KontponbHas paboTa mo TeMam:
1. «I'eomeTpuieckasi ONTUKA»
2. «CBETOBBIE BOJHED)

- IlpuMeHsTh 3HaHUSA K pEIICHHUIO (PU3UYECKUX 3a]ad

(BBIYMCIIUTENBHBIX, KAa4eCTBEHHBIX, TIpapUuecKux) Ha
YPOBHE
ONIEPUPOBAHUS  CICAYIOIIMMHM  HMHTEIUICKTYyaJIbHBIMU

orepanusMu: MIOHUMaHUE, TPUMEHEHHE, aHAI|3, CHHTE3,
OlleHKa, 0000IIeHNEe, CHCTEMAaTH3 AL

JlabopaTopHnast paboTa 1o Temam:

1. U3mepenue nokasaTesns MIpeaoMIICHUs
CTeKJa MpU TOMOIIM IJIOCKOIMapalljelbHOI
I1IJIaCTHUHBI-

2. Izamepenue hOKyCHOTO PacCTOSTHHS
coOuparoIei JIMH3HI.

- U3MEPSATH MOKa3aTeb MPEIOMIICHUS CBETA MPU TTOMOIIN
TUIOCKOMAPAUIETFHOM MJIACTUHBI

- I3MEPATH (POKYCHOE PACCTOSIHUE PACCEUBAIOIICH JTMH3BL;
- MPEACTaBIATh PE3yNbTaThl (HU3MUECKUX H3MEPECHHH B
paznmuuHbIX popmax (TaOmuIlel, TpaduKu, JUarpaMMbl

H 7p.);

- OIICHWBATh JOCTOBEPHOCTb
(U3UIECKOM IKCIIEPUMEHTE

JaHHBIX, ITIOJYYCHHEBEIX B

OCHOBBI CIIENUATBHON TEOPUU OTHOCUTEIBLHOCTH (S 4acoB)

3aKOHBl  JJEKTPOJAMHAMHKUA U
oTHOcuTenbHOCTH. [locTynaTel
TEOPUHU OTHOCUTENBHOCTH. OTHOCUTEIBLHOCTh
OJTHOBPEMEHHOCTH. OTHOCHTENHLHOCTD
paccTostHui. OTHOCUTENBHOCTh MPOMEKYTKOB
BpEMEHU. PENSTUBUCTCKUNA 3aKOH CIIOKECHHS
CKOPOCTEH. PensaruBncrckas JMHAMHKA.
3aBUCUMOCTh Macchl OT ckopocTH. CBs3b
MEXKy MacCO! U DHEPrueu

MIPUHLIUIT

- O6’b$ICH$ITB MOCTYJIAaTbl TCOPHUU OTHOCUTCIIBHOCTH,

- omepupoBaTh HHPOPMAIMEH/3HAHUSIMHU B TIPEIMETHOM U
MEXIPEIMETHOM KOHTEKCTaX;

- ACIIOJIB30BaTh MU(PPOBYIO TEXHUKY,

- YMCTb BCCTHU AHUAJIOT, BBICITYIIMBATHL MHCHUC OIIIIOHCHTA,
y4acTBOBaTh B JHCKYCCHH, OTKDBITO BBIpaXaTh W
OTCTanuBaTh CBOIO TOYKY 3PCHUS;

- CaMOCTOSTEIBHO MPOBOIUTH MCCIICIOBAHNE;

- OpCACTIATh INYHOCTHO-3HAYNUMBIC LCJIN;

- CHCTeMaTU3UpOBaTh U 000011aTh HHPOPMAIIHIO;

- BJIaACTh HaBbIKaMH CI/ICTGMHO-I/IHq)OpMaI_II/IOHHOI‘O
aHam3a

- BBICTPpAMBAaTb
TPAaEKTOPHIO B
CaMOOTIPE/ICIICHNUS,

CBOIO Oyaymryro 00pa3oBaTENbHYIO
acIeKTe podeCcCHOHATBHOTO

KontponbHas paboTa mo TeMam:
1. «OcunoBbl CTO»

- IlpuMeHsATh 3HaHUSA K pEIICHHUI0 (PU3UYECKUX 3a]ad

(BBIYMCIIUTENBHBIX, KAaYeCTBEHHBIX, TIpaUuecKux) Ha
YPOBHE
OIIEPUPOBAHUS  CICAYIOIIMMHM  HMHTEIUICKTyaJIbHBIMU

oreparusIMu: TIOHUMaHue, MPUMEHEHHE, aHAIN3, CHHTE3,
OlleHKa, 0000IIeHNe, CHCTEMaTH3aIs

KBanrToBas pusuka. ®usuka aroma u atroMmHoro sapa (11 yacos)

CnexTtpanbHble 3aKOHOMEpHOCTH. CTpoeHue
aToma. Monpens Tomcomna. OINEBITEI
Pesepdopna. Ilnanerapnas Mojaens aroma.
[Toctynate! bopa.

Mogens aroma  Bomopoma 1o  bopy.
DKcrepuMEeHTAIbHOE JI0Ka3aTeJIbCTBO
CYIICCTBOBAHUA CTAllMOHAPHBIX COCTOSIHUH.
ATOMHOE SAPO U IE€MEHTAPHbIEC YACTUIIBI.
Metonpl  HAOMIOJAGHHS M PErHCTpaluu

- Habmonate orosnextpudeckuii 3¢ pexT;

- 00BSACHATH 3aKOHBI poTOdhPeKTa;

- pPacCUMTHIBATh MAKCUMAaJIbHYI0O KHHETUYECKYIO SHEPTHUIO
3JIEKTPOHOB MpH (hoTOANIeKTprueckoM dpdekre;

- ompeneniaTb pabOTy BBIXOAA JJEKTPOHA MO Trpaduky
3aBUCUMOCTH MaKCHUMAaJIbHOM KHHETUYECKOM HHEPruu
(OTO37EKTPOHOB OT YACTOTHI CBETA;

- U3MEPATH paboTy BbIXOJA JIEKTPOHA;

- HaOJIIO1aTh JTMHEWYAThIE CIICKTPHI;




AJIEMEHTaPHBIX YacTHIl. OTkpbITHE
€CTeCTBEHHOH  paJMOaKTUBHOCTU. AJb(da-,
0eTa- ¥ raMMa-u3Iy4ICHHS.

PannoaktuBHBIE [IpEBPALLECHUS. 3aKoH
pPalnOaKTUBHOTO pacmaza. [epuon

nonypacnazna. M3oromnsl. [IpaBuiio cmerenus.
HckyccTBeHHOE TPEBpAILlEHHE aTOMHBIX sIEp.
OtkpbiTue HeWTpoHa. CTpoeHHE aTOMHOIO
sapa. SAnepHbie

CUWJIBbL. DHEprusi CBSI3U ATOMHBIX  fJEp.
HckyccTBeHHass paaMOaKTUBHOCTh. SInepHbie
peaxuuu.

Henenue sgep ypana. llenHble saepHbIe
peakuuu. SnepHelii peaktop. TepmosinepHbIe
peakuuu. IIpuMeHeHue sAIEpHONM SHEPTUH.
[Tonyyenue paaMOaKTUBHBIX HM30TOMOB U HUX
MPUMEHEHHUE. Bbuonornuyeckoe JIEUCTBUE
PaINOAKTUBHBIX U3Ty4YECHUM

Tpu aTana B pa3Butun (HU3HKU SIEMEHTAPHBIX
4acTUL. AHTUYACTHIIBI.

CKOJBKO CYHIECTBYET AJIEMEHTApHBIX 4YaCTHLL.
KBapku. B3aumoseiictaue

KBapKOB.

- paccunTHIBaThH 4acTOTy/AJUHY BOJIHBI
UCITyCKaeMOT 0/IIOTJIOIAEMOT0 CBETA IPU Nepexoie aToMa
U3 OJTHOTO CTALlMOHAPHOT'O COCTOSIHUS B JPYTOE;

- UCCJIEIOBATh JIUHENYaThIN CIIEKTD;

- 0OBACHATH PUHLUN JICHCTBUS Ja3epa;

- HaOMIOAaTh NEHCTBHE Nla3epa;
- BBIUHCIATH JJIUHY BOJIHBI
3HaYCHUEM MMITYJIbCa;

- HaOJII0JaTh TPEKU 3apsUKEHHBIX YacTHUIL;

- pacCUMTHIBATh YHEPTUIO CBSA3U aTOMHBIX SJIED;

- ONpeAesATh 3apsih U MAacCOBOE YUCIO aTOMHOTO f.pa,
BO3HHKAIOIIETO B pe3yJbTaTe PaJuOaKTUBHOTO Pacaia;

- BBIUHCJIATH DHEPrUI0, OCBOOOXJAIOUIYIOCA  IpU
paZnoaKTUBHOM pacra/e;

- ONpPEeAETATh NPOAYKTHI JIEPHON PEeaKLIny;

- OCO3HaBaTh YIpoO3bl, CBS3aHHBIE C NPUMEHEHHUEM
AJIEPHOTO OPYXKUS;

- KJIJacCU(pULIMPOBATh 3JIEMEHTApHBIC YACTHIIbI,

- ornepupoBaTh HpopMaIMEH/3HAHUSIMHI B MPEIMETHOM U
MEXIIPEIMETHOM KOHTEKCTaX;

- ICHOJIb30BaTh U(PPOBYIO TEXHUKY;

- YMETb BECTH JMAJIOT, BBICIYIIMBATh MHEHHE OMNIOHEHTA,
y4acTBOBaTh B JMCKYCCHM, OTKPBITO BBIpaXaTb U
OTCTaMBaTh CBOIO TOUKY 3PEHUS;

- CaMOCTOATEIBHO NMPOBOIUTH HCCIIEIOBAHNE;

- ONpPEeAETATh JUYHOCTHO-3HAYUMBbIE LIEJIN;

- CHCTEMaTU3UPOBATh U 00001aTh HHPOPMAITHIO;

- BIAJeTh HAaBbIKAMM CUCTEMHO-HH(pOPMAILIMOHHOTO
aHanm3a

- BBICTpauBaTh
TPAaEKTOPHUIO B
CaMOOIIpeIeNEeHNUS;

qacTulbl C HU3BECTHBIM

CBOI0O Oyaymiyro  00pa3oBaTelIbHYIO
ACTICKTE npodeccnoHaIbEHOTO

Kontposbnas pabota mo teme:
1. «kAToMHOE SIAPO»

- IlpuMeHsATh 3HAHHMS K PEHICHHIO (DU3MYCCKUX 3a1ad
(BBIYMCIIUTENBHBIX, KAa4eCTBEHHBIX, TIpapUuecKux) Ha
yYpOBHE ONepUPOBAHUS CIICAYIOIIMMU
UHTEJUIEKTYaIbHBIMHU OTepanusIMu: [IOHUMAaHHUE,
NpUMEHEHHEe, aHaju3, CHHTE3, OIleHKa, 0000IeHue,
cucTEMaTU3AIUS

JlabopaTopHnast paboTa 1o Temam:
1. V3yueHue TpeKkoB 3apsyKEHHBIX YaCTHUIl 110
dboTorpadun

- TPEACTAaBIATH PE3YNbTaThl (U3NYECKUX H3MEPEHUH B
pa3nuuHbIX hopMax (TabuuIisl, TpaguKy, AUArPaAMMBbI

H 1p.);

- OIIGHUWBATh JOCTOBEPHOCTb
(U3UYIECKOM SKCIIEPUMEHTE

JaHHBIX, TOJYYCHHBLIX B

3HaueHne PU3UKHU 119 00bSICHEHUsSI MUPA U

pPa3BUTHA NPOM3BOANTEIBHBIX cHJI 00mecTBa (1 yac)

Enunas ¢usudeckas kaptuna mupa. Ousnka u
HAayYHO-TCXHUYCCKAsA pCBOJIIOLI M.

- omepupoBaTh HHPOPMAIMEH/3HAHUSIMU B TIPEIMETHOM U
MEXIPEIMETHOM KOHTEKCTaX;

- CTIOJIB30BaTh MU(PPOBYIO TEXHUKY;

- YMCTb BCCTHU AHUAJIOT, BBICITYIIIMBATH MHCHUC OIIIIOHCHTA,
y4acTBOBaTh B JHCKYCCHH, OTKDPBITO BBIpaXaTh U
OTCTauBaTh CBOIO TOYKY 3PCHUS;

- CaMOCTOSTEIBHO MPOBOIUTH MCCIICIOBAHNE;

- ONpCACIATh JITUIYHOCTHO-3HAYUMBIC LCJIN




- CHCTEMaTU3UPOBaTh U 000011aTh HHHOPMAITHIO;
- BJIaACTh HaBbIKaMH CI/ICTGMHO-I/IHq)OpMaI_II/IOHHOI‘O
aHam3a

Crtpoenne

Bcenennoii (2 yaca)

ConHeyHass cucTeMa Kak KOMILIEKC Tel,
uMeromux obmiee mpoucxoxaeHue. Oomue
XapakTepUCTUKU T1aHeT. [lmaHeTsl 3eMHOI
TPYIIIEL

Hamekne t1umadetel.  ComHIile

A 3BE3ILI.

Ctpoenue u 3Bosonust Beenennoit

- Habmonate 3Be31p1, JIyHy ¥ IJIaHETHI B TEJIECKOTT;

- Ha6JIIOI[aTI> COJIHCYHBIC IIsSITHA C IIOMOIIBIO TCIICCKOIIAa U
COJIHEUHOTO DKpaHa;

- HCIIOJIb30BaTh Pa3IMYHble MHPOPMALMOHHBIE PECYpPCHI
JUTSL TIOWCKA U MCCIIEIOBaHMS M300paKEeHUN KOCMUYECKUX
00BEKTOB

Pe3zepB (2 yaca)

ITPUJIOKEHUE
MarepuanbHO-TeXHHYeCKOe o0ecnevyeHue

HanmenoBanue

KomnuectBo

Cucrema 31eKTpOCHAOKEHUS TTOTOJI0YHAS

[xad mist xpaHeHUs: yaeOHbBIX TOCOOMIA

Cucrema XPAaHCHUSA U JECMOHCTPAlUU TaGHI/II_[ n

IJ1aKkaToOB

NudopManinoHHO-TeMaTHYECKUN CTEH]T

Orserymurenb

Jlocka knaccHast

CtoJ1 IEMOHCTPALIMOHHBIN

Crou yunrens

CtoJ1 yuuTenss npucTaBHOM

Kpecno nns yunrens

CT0J1 yY4EHUYECKUH PETYIUPYEMBII IO BHICOTE

| bt |t | bt |t |t | | | [ N[ =

Ctyn yYeHNYECKHIl C pEryJInpyeMoil BBICOTON

(O8]
[e)

[xad st XpaHEHUs ¢ BELABUTAIONTUMUCS IEMOHCTPAIIMOHHBIMHU TTOJTKAMU

Komnbrotep yunrens, TUIeH3MOHHOE TPOrpaMMHOE 0OecriedeHne

[InaHmEeTHBIM KOMIIBIOTEP YUYUTENS

MHoro(yHKITMOHAIBHOE YCTPONHCTBO

JlokyMeHT-Kamepa

AKycTHdeckas cuctemMa JJisi ay TMTOPUHI

CeteBoit GUIBTP

CpencTBo opranu3aiy 0ecripoBOIHOM CETH

[SNN VRN U N U U U -

Tenexxka-xpaHWIUIIE C CUCTEMOH MOA3aPAIKHA U BMOHTHPOBAHHBIM MAPIIPYTH3ATOPOM JUISI
OpraHu3aiyy 0ecrpoBOIHOM JOKAJIHHOIN CETH B Klacce

MoOWIbHBIN KOMITHIOTEP YICHUKA

NESATEILHOCTH 1O (PU3UKe

MoOwibHBIH  7a00paTOPHBIM KOMIUIEKC JUIsi Y4eOHOW MpPAaKTUYECKOW U MPOCKTHON

Iudposas nadbopaTopust Ui yUUTEIsS

bapomeTp-aneponn

biiox nuTanus perynupyemsii

Be6-kamepa Ha TOIBHYKHOM IITaTHBE

Becrl Texanueckue ¢ PasHOBECAMU

Buneokamepa aist paboThl C ONTUYECKHMMH TPUOOpaMu

I'enepartop 3ByKOBOMH

['urpometp (ICUXPOMETP)

I'py3 HaGopHBIT

JlnHamMoMeTp 1eMOHCTPalMOHHbIN

[UNN VR, (NN [N (U U U - U U —




KomrmuiekT mocypl IeMOHCTPAIIMOHHON C TPUHAIICKHOCTIMU

MaHOoMeTp JKHJIKOCTHOU JE€MOHCTPAllMOHHBII

MeTtp 1eMOHCTPAIIMOHHBIN

MuUKpOCKOI IEMOHCTPAILIMOHHBIN

Hacoc Bakyymubiii KoMoBCcKOTO

CTOJIUK TOIBEMHBIH

IITaTuB NEMOHCTPAIIMOHHBIN (PU3MUECKUI

DJIEKTPOTUIUTKA

Habop 1eMOoHCTparmoHHbIN 0 MEXaHUYECKUM SIBJICHHSIM

Habop neMoHCTpaliOHHBIN IO TMHAMKKE BPAIaTeIbHOTO JIBHKCHHS

Habop 1eMOoHCTpaIMOHHBIN 0 MEXaHUYECKUM KOJICOaHHSIM

HaGop nemoHCTpanoHHBIN BOJTHOBBIX SIBIICHUN

Benepko Apxumena

Magtauk Makcseiuia

Ha6op Ten paBHOro 00BneMa

HaGop Ten paBHOIi Macchl

[Tpubop 1t IeMoHCTpaIu aTMOC(HEPHOTO JTaBJICHUS

IIpu3ma HaKIOHSIOWASCA C OTBECOM

Poiuar nemMmoHCTpanMOHHbIN

Cocynpl cooOmaronmecs

CrakaH OTJIMBHOM I€MOHCTPAllMOHHBII

Tpy6ka HeroToHa

[ITap Ilackains

Habop neMoHCTpaliOHHBIN 110 MOJIEKYJISIPHON (DM3UKE M TETIOBBIM SIBJICHUSIM

Habop neMoHCTpanimoHHEIH 10 Ta30BBIM 3aKOHAM

Habop xanuuisipoB

TpyOka 1151 AEMOHCTPAIIMA KOHBEKIIMH B KHJIKOCTH

[rmHAPBI CBUHIOBBIE CO CTPYTOM

[ITap ¢ koybIIOM

BrICOKOBOJILTHBIN UCTOYHUK

I'eneparop Ban-ne-I"paada

Jo3umetp

KaMepTOHBI Ha PC30HAHCHBIX SIIUKaAX
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Kommiekr  mpuGopoB U NPUHAIJISKHOCTEH  JUIsl  JEMOHCTpAIlUH
AJIEKTPOMArHUTHBIX BOJIH

CBOMCTB

KommuiexT npubopoB [j1st U3ydeHus! NPUHIUMIIOB paHONpHEMa U paauonepeadn

KommiekT npoBoioB

Marsut ayroo6pa3Hblit

Marsut 110J10COBOM 1€MOHCTPAL[MOHHBIN

MarmuHa snekrpodopHas

MasTHUK 3JIEKTPOCTATUYECKUI

Habop mo n3ydeHnto MarHuTHOTO TOJIsl 3eMITU

HaGop neMoHCTpaoHHBIN 110 MATHUTHOMY TIOJTIO KOJIBIICBBIX TOKOB

Habop neMOHCTpallMOHHBIH O MOJIYITPOBOIHUKAM

Habop neMoHCTpanroHHBIN 1O TOCTOSSHHOMY TOKY

Habop neMoHCTpaIMOHHBI 10 3JIEKTPHYECKOMY TOKY B BAKyyMe

Habop 1eMoHCTpaImoOHHEBIH 10 3JIEKTPOIMHAMUKE

HaGop my1st ;ieMoHCTpany MarHuTHBIX MOJICH

HaGop a5t 1eMOHCTpaIuy 3JIEKTPUIECKUX MOJICH

Tpancdhopmarop yueOHBIH
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[Tanouka cTeknsiHHasA 2
ITasouka 500HUTOBAs 1
[Tpubop Jlenmna 1
CTpesiki MarHUTHBIE HAa IITaTUBAaX 1
CynTaH 3J€KTPOCTaTUYECKU I 1
HITaTuBBI H30JIUPYIOIIUE 1
DJEeKTPOMArHuT pa30opHbIi 1
HaGop neMoHCTpalOHHBIN TT0 TEOMETPHUIECKON ONITUKE 1
Habop neMoHCTpaIMOHHBIHN 110 BOJIHOBOM ONTHKE 1
CHeKTpOCKOMN NBYXTPYOHBIH 1
Habop crniekTpaibHbBIX TPYOOK ¢ HCTOYHUKOM IUTAHUS 1
VYcranoBka st uzydenus Gorodddexra 1
Habop nemoHcTpanroHHbIi 110 moctosiHHOM [1nanka 1
KommiekT 7151 1a60paTOPHOTo MPaKTHKyMa IO 3JIEKTPUUYECTBY (C TeHEpaTOPOM) 15
KoMruiekT A u3ydeHus OCHOB MEXaHUKH, THEBMAaTUKU U BO30OHOBIIIEMBIX HCTOUYHUKOB
SHEPTUU 8
udposas naboparopusi mo Gpu3uKe I yUeHUKa 8
KommiekT 7151 1a60paTOPHOTo MPaKTUKyMa IO ONTHKE 15
KommiekT niist mabopaTopHOTO MPaKTUKYMa 110 MEXAHUKE 15
VicTounuk nutanus (JJabopaTopHBIN) 15
KommiekT a5 1a60paTOpHOTro MPakTUKyMa IO MOJIKYJISIpHOM (hu3nke 15
DNeKTpOHHBIE YdeOHbIC TOcOOUs 17151 KaObuHeTa PU3NKU 0,5
KommiekT yueOHbIX BUEO (HIEMOB 1
KommiekT moptpetoB 1y1st opopMieHus kabnHeTa 1
KommiekT HarmsggHpIX MocoOui 1715l TOCTOSTHHOTO MCIIOJIb30BaHMS 1
KoMmrmiekT neMOHCTparmoOHHBIX y4eOHBIX TaOIHI] 1
KoMruiekT A u3ydeHus OCHOB MEXaHUKH, THEBMAaTUKU U BO30OHOBIIIEMBIX HCTOUYHUKOB
SHEPrUU 8
Croa yuurtens 1
Kpecno nns yunrens 1
Cton 1a00paTOPHBIA MOCYHBIN 1
CymmibHasi naHesb JJis OCY bl 1
kad ny1st XpaHeHUs! ¢ BBIIBUTAIOUTUMHUCS MOJIKaMHU 1
[xad mist XxpaHeHUs: yaeOHBIX TOCOOMIA 4
[Ixad nns XpaHEHUS MOCYIBI 1
Cucrema XpaHeHUs TaOJIHI ¥ TJIAKaTOB 1
JlaGopaHTCKHii CTON 1
Ctyn nabopaTopHbBIN MOBOPOTHHBIN 1
HNHpopManMOHHO-METOANYECKHE PECyPChI
JIumepamypa ona yuumensn
. [IpumepHass mporpamMmma cpemHero (TOJHOTO) o0mero ooOpa3oBaHuss MO (GU3HKE IS

npodunsHOr0 ypoBHsI (mUCbMO JlemapTaMeHTa TrocyAapCTBEHHOW TOTUTHKH B 0Opa3oBaHUU

MunucrtepcTBa oopazoBanus u Hayku Poccun ot 07.07.2005 Ne 03-1263)

. [Iporpamma no ¢usuke ans 10-11 xnaccoB o0mieoOpa3zoBaTeNnbHBIX yUpexKIeHHH (0a30BbIN

u ipodunbHBINA ypoBHH) (aBTOPHI B.C.Jlantomenkos, O.B.KopuryHoBa).

. VYuebnuk I'.5I. Mskumes, b.b. bByxosues, H.H. Corckuit «®usuka 10 kmacc: yueOHUK 1yis
00111e00pa30BaTEeNbHBIX YUPEIKICHUN: 0a30BbI U NMPOoPUIbHBI ypoBHN», M.: «IIpocBemenue»,

2019.




. VYuebnuk I'.5I. Mskumes, b.b. byxosues, B.M. Uapyrun «®usuka 11 kiacc: yueOHUK st
00111e00pa30BaTEebHBIX YUPEIKICHUN: 0a30BbIi U MPOoPUIbHBI ypoBHN», M.: «IIpocBemenue»,
2019.

. PeivkeBud A.I1. COopHuk 3amay o pusuke 11 8-10 kiaccoB cpeaHeit mKobl. — 12-¢ u3.-
M.: «IIpocemenue», 1988

. Kontponbasie pabotsl mo gusuke: 10-11 ki.: Ku. [Ins yaurens / A.E.Mapon, E.A.MapoH.-
2-e u3n.- M.: «Ilpocsemenuer, 2004

. ®dusnka. 9-11 kmaccel: MpoeKTHas JAeATeIbHOCTh ydamuxcs/ aBT.-cocT. H.A. JIpimapesa. -
Bonrorpan: Yuurens, 2008

. I'opnosa JI.A. UaTerpupoBannbie ypoku ¢pusuku: 7-11 kmaccel. — M.: BAKO, 2009

. Hemuenko E.A. Hecrangaptasie ypoku ¢usuku. 7-11 xiaccsl. - Boarorpan: Yuutens-ACT,
2002

. VYpokn (u3MKKM C TOpUMEHEHHEM HH()OPMAIMOHHBIX TexHoJormi. 7-11 Kiacchl
Meroandeckoe mocoOue ¢ 3IEeKTPOHHBIM mpuioxkenuem / 3.B. AnekcanmpoBa m ap. — M.:
«'moGyce», 2009

. Kupux JI.U. ®duszuka. PasHOYpOBHEBBIE CaMOCTOSITENBHBIE W KOHTPOJBHBIE PaOOTHI IO
¢usukel0 xnace - M.:MJIEKCA, 2009, 10 kmacc

. Kupux JIL.U. ®dwuszuka. PasHOYpOBHEBBIE CaMOCTOSITENBHBIE W KOHTPOJBHBIE PaOOTHI IO

¢usukel0 xknace - M.:MJIEKCA, 2009, 11 xnacc

Jumepamypa ona yuawuxca

. Vuebnuk [.5. Mskumes, b.b. byxosnes, H.H. Corckuii «®usnka 10 xnacc: yaeOHUK IS
00111e00pa30BaTENbHBIX YUpEKACHUH: 0a30BbIH U MpoduibHBI ypoBHH», M.: «lIpocBemenue»,
2010.

e VYuyeOnuk I'.S. Mskumes, b.b. byxoBues, B.M. Yapyrun «®uzuka 11 knacc: yueOHUK JUIs
00111e00pa30BaTEebHBIX YUPEIKICHUN: 0a30BbI U NPOoPUIbHBIA ypoBHU», M.: «IIpocBemenue»,
2010.

. PeivkeBud A.I1. COoopHuK 3a1a4 no ¢usuke 11 8-10 kimaccoB cpeaHeit mKombl. — 12-e u3j.-
M.: «IIpocemenue», 1988

. [Tepenpman S.U. 3anumarensHas pusuka. M.: Hayka., 1983

o  Tapacos JI.B. ®usuka B npupoze: Ku. /g yuamuxes. - M.: «IIpocsemenuey, 1988

. Mapxk Kontyn. Mup ¢usuku. — M.: «JleTckas muteparypay, 1987

e  Konrponbubie padotsl o ¢usuke: 10-11 ki.: Ku. [nsa yuurens / A.E.Mapon, E.A.Mapos.-
2-e uzn.- M.: «IIpocsemenuey, 2004

e Kupuk JLU. ®usuka. Pa3HOypOBHEBBIE CaMOCTOSTEIbHBIE W KOHTPOJbHbIE PabOTHI IO
¢usukel0 xnacc - M.:MJIEKCA, 2009, 10 knacc

e Kupuk JLU. ®usuka. Pa3HOypOBHEBBIE CaMOCTOSTEIbHBIE W KOHTPOJbHbIE PAabOTHI IO
¢usukel0 xnacc - M.:MJIEKCA, 2009, 11 knacc

Meouapecypcwi

o ®usuka B mKoJE. DIEKTPOHHBIE YPOKH U TECTHI. J|BUKEHUE U B3aUMOJICHCTBUE TEI
JBH>KeHHE U CUJIbI

o ®wusuka B mKOJIE. DIEKTPOHHBIE YPOKHU U TecThl. Pabora. MoutHocTh. DHeprus. ['paBuTtanus.
3aKOH COXpaHEHHUS YHEPTHH.

o ®usuka B mIKoJE. DIEKTPOHHBIE YPOKH U TECTBI. MONEKYIsIpHAs CTPYKTYpa MaTE€pHH.
BuyTtpennsis sueprus.

o ®usuka B mIKOJE. DIEKTPOHHBIE YPOKH U TECTBI. JNEKTPUUECKUE T10JIs. MarHUTHBIE TOJIS.

e ®dusuKa B IKOJIE. DIEKTPOHHBIE YPOKHU U TECTHI. DileKTpudeckuil ToK. [lonyuenue u
nepesada MEKTPOIHEPTUH.

e VYpoku ¢usuku Kupumina u Medonus. 10,11 knace

e VYpoku GU3MKH ¢ TPUMEHEHHEM HHPOPMAITMOHHBIX TEXHOIOTHH. 7-11 Ki1acchl.
MynbTUMEINITHOE TPUIIOKEHUE K YPOKAM.



e http: //class-fizika.narod.ru./prog.htm
e DIEeKTpOHHOE MpuiokeHne K yueOHuKy «®Pusuka. 11 kmacey I'.1. Mskumes, b.b. byxoBies,
B.M. Yapyrun

Texnuueckue cpeocmea odyuenus
KommbroTep, HHTepaKTUBHAS JOCKA



