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IHosicHuTeTbHASA 3aNIHCKA
Pabouas mporpamma s 10-11 knacca o ¢gusuke (6a30BbIi ypoBeHb) pa3paboTana ¢ y4EToM:

e OepepanbHOTO 3aK0oHa Poccuiickoit @enepanmu ot 29 nexadpst 2012 roma Ne 273 — @3 «O6
oOpaszoBanun B Poccuiickoit @enepanum».

e [Ipukaza MunoOprayku Poccun ot 17.05.2012 N 413 «O06 yrBepkaeHuu (eaepaibHOTO
rOCYIapCTBEHHOTO 00pa30BaTEeNBLHOTO CTaHAAapTa CpeaHero (IOJIHOTO) OOmero oOpa3oBaHUS)
(3apeructpupoBano B Muntocte Poccun 07.06.2012 N 24480)

e [Ipukaza Munob6pnayku Poccun ot 29.12.2014 N 1645 «O BHECEHNM W3MEHEHHI B IPUKA3
MunuctepctBa oOpasoBanus U Hayku Poccuiickoit ®@enepanuu ot 17 mag 2012 r. N 413 «O06
YTBEPKIACHUH (peepaIbHOr0 rocy1apCTBEHHOTO0 00pa30BaTEIbHOIO CTaHIApPTa CPEIHErO (TIOJIHOTO)
obmero oopazoBanus» (3apeructpupoBano B Munrocte Poccun 09.02.2015 N 35953)

e [Ipukaza MunucrepctBa obpazoBanus u Hayku P® ot 31 nmexabps 2015 r. N 1578 «O
BHECEHUU HW3MEHEHUN B (elepajbHblii roCylIapCTBEHHBIM 00pa30BaTeIbHBIA CTaHAAPT CPETHETO
ob1rero oOpa3oBaHusl, YTBEPKIACHHBIN MTpUKa3oM MuHucTEepcTBa 00pa3oBanus 1 Hayku Poccuiickoit
®enepanuu ot 17 masg 2012 r. N 413y

e [Ipukaza MunucrepcrBa obpazoBanus u Hayku oT 29 utoHs 2017 r. Ne613 «O BHeceHuu
mmenenuii B ®I'OC cpeanero obirero oOpa3oBaHus, YTBEPKIACHHBIN [IprkazoM MHUHHCTEPCTBOM
obOpasoBanus u Hayku Poccuiickoit ®eneparuu ot 17 mast 2012 1. Ne 413

e OyHTaMEHTAJILHOTO Sipa coJiep:kaHus oouiero oopazosanus. - M.: [Ipocsemienue, 2010r.

e CaHUTApHO-IIIUEMHOJIOTHYECKHX TpaBuwin  u  HopMatnBoB CanlluH  2.4.2.2821-10
«CaHUTapHO-AMUAEMHOJIOTHYECKHEe TpeOOBaHUS K YCIOBUSM M OpraHu3aluud oOydeHHUs B
0011e00pa3oBaTeNbHBIX  YUPEKICHUSIXY, YTBEPKJACHHBIMU  IIOCTAHOBJIEHWEM [ J1aBHOTO
roCyJlapCTBEHHOro caHuTapHoro Bpaya Poccuiickoit ®enepauuu ot 29.12.2010r. Ne 189
(c mMeHeHnsiIMH ©  AonoiaHeHUsMHU oT 29 utons 2011 r., 25 nexabps 2013 1., 24 vHos6ps 2015 1.);

e[Ipuka3za MuHnucrepcTtBa oOpa3oBaHuss W Hayku Poccuiickoit Penepanuu Ne 336 ot
30.03.2016 1. «O06 yTBEepXICHUU TEpPEUYHSI CPEACTB OOYYCHHS M BOCIHUTAHUS, HEOOXOAMMBIX ISt
peaniMzanuu 00pa30BaTEIbHBIX MPOrpaMM HadajJbHOIO OOIEro, OCHOBHOTO OOIIEr0 M CPEIHEro
oOuiero ob6pa3zoBaHus, COOTBETCTBYIOLIUX COBPEMEHHBIM YCIOBHUSIM OOydeHHUs, HEOOXOAUMOTO IMPHU
OCHAII[EHUH 00111e00pa30BaTENbHBIX OpraHU3aIuil

e [Ipuka3za MunucrepctBa npocBemenus Ne345 ot 28 mekabps 2018 roga o denepanrbHOM
nepeyHe y4eOHHUKOB, PEKOMEHAYEMBIX K HCHOJb30BAHUIO IMPU  pead3allii  HUMEIOLIUX
rOCY/IapCTBEHHYIO aKKpEIUTAIMI0 00pa3oBaTelIbHBIX MPOTpaMM HAdaJbHOIO OOILEro, OCHOBHOTO
oO1ero, cpeaHero ooIero oopa3oBaHus

e [IpumepHOIl OCHOBHOUM 00pazoBaTENbHON MPOTrPaMMbl CpedHEero ooOIero oOpa3oBaHuUs
(omobOpena pemeHueMm  (enepaibHOro  y4eOHO-METOIUYECKOro OOBEAMHEHUS MO0  O00leMy
oOpa3zoBanuto (mpotokosa oT 28uroHs 2016 1. Ne 2/16))

eVkaza Ilpesugenta PP or 7 mas 2018 r. Ne204 "O HauMOHAIBHBIX MLEISIX U
cTpaTermyeckux 3anadyax pa3sutus Poccuiickoit @enepannu Ha nepuon a0 2024 roga

e Pacniopspkenust Jlenapramenra oOmero oopasosanust Tomckoii ob6mactu ot 28.09.2018 r. Ne
832-p «O06 yrBepxkaennn KoHuenuuu pa3BuTus GU3HNKO-MAaTEMaTHIECKOTO U €CTECTBEHHOHAYYHOTO
obpazoBanus Tomckoit o6mactu Ha 2019-2025 roasn»

e PacniopspkeHus ienaptaMenTa oopaszoBanus aaMuHucTpanuu 'opona Tomcka ot 25.02.2019
No 85-p «O06 yTBepkaeHUU MJaHa MEPONpPUITUN Mo peanu3anuu KoHuenuuu pasBUTHS (HDUZHKO-
MaTeMaTH4YeCKOTO U €CTeCTBEHHOHAYYHOTO 00pa3oBaHus B ropojie ToMcke»

eKoncrurymun Poccuiickoit  ®epepaunn (CoOpanue 3axkoHonaTtenbcTBa Poccuiickoit
®epnepanun, 1996, Ne 3, ct. 152; No 7, c1.676; 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
I, ct. 1, cT. 2; Ne 4, ct. 445).
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eKonsenuuu OOH o mnpaBax pebenka, mnpunsaras 20 Hos6ps 1989 1. (COopHHK
MexTyHapoaHbIx goroBopoB CCCP, 1993, Beimyck XLVI).

Pabouass mporpamma cocraBiieHa Ha OCHOBe aBTOpckoil mporpammer IL.I. Caenko, B.C.
HantomenkoBa u np. [Iporpammer o0meoOpa3zoBarenbHbIX yupexaeHuit. @usuka. 10-11 kmaccsl. —
M.: IIpocsenienue.

Heap mnporpamMmbl: JOCTH)KEHUE BBINYCKHUKAMH KOMIETEHIIM W KOMIIETEHTHOCTEH,
OTpeieTsIeMbIX JIMYHOCTHBIMH, CEMEMHBIMHU, OOIIECTBEHHBIMH, TOCYAAPCTBEHHBIMU MOTPEOHOCTIMHU
U BO3MOXKHOCTSMH OOYYarOIIerocs CTapIiiero IIKOJBHOTO BO3pacTa, CTAHOBJICHUE U Pa3BUTHE
JUYHOCTH OOY4Yaromerocs B €€ CaMOOBITHOCTH M YHHKaJIbHOCTH, OCO3HAaHHWE COOCTBEHHOM
WHJIMBUIYAIBHOCTH, TOSBJICHUE KU3HEHHBIX TUIAHOB, TOTOBHOCTH K CAMOOTIPE/ICTICHHUIO.

3agauu:

¢ hopMHpPOBATH POCCUMCKYIO I'PaXAAHCKYIO0 HIEHTUYHOCTh 00yJaroIIuXCs;

e 00€CleUnTh paBHbIE BO3MOXHOCTH TIOJIYYE€HHUS KAadeCTBEHHOI'O CpEeAHEro oOIIero
o0pazoBaHus;

eCo3JaTh YCIOBHUS JJISl Pa3BUTHS U caMopeanu3aluu oOydaroumuxcs, g (GopMUpoBaHUS
3I0pOBOT0, 0€30MMACHOTO U SKOJIOTUUYECKH IIeJIECO00Pa3HOT0 00pa3a )KMU3HU 00YJIArOIITIXCS.

e chopMHpOBaTh MPEACTABICHUS O POJIM U MecTe (PU3UKH B COBPEMEHHON HAay4yHOU KapTHHE
MUpa; MOHUMaHue (HrU3NYecKol CYIIHOCTH Hab0JaeMbIX BO BeeneHHOH sIBIeHni; MOHUMaHUEe PO
¢bu3uku B GopMHpOBaHHM Kpyro3opa M (PYHKIHMOHAJIBHOW TI'PaMOTHOCTH 4YeJIOBEKa ISl PEIICHUS
MPaKTUYECKUX 33/1a4;

® TOOUTHCS BJAJIEHUSI OCHOBOIOIAralOMIMMH (PU3NUECKUMHU MOHITUSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMHU U TEOPUSIMH; YBEPEHHOE T0JIb30BaHNE (PU3UIECKO W TEPMUHOJIOTHEH U CUMBOJIMKOM;

® TOOUTHCS BIAJACHHUS OCHOBHBIMH METOJaMU HAy4yHOTO TMO3HAHMS, HCIOIb3yEMbIMU B
¢u3uke: HAOMIOJEHUE, ONMHCAHUE, M3MEpPEHHUE, DKCIEPUMEHT; YMEHHS 00padaThiBaTh pPe3yabTaThbl
U3MepeHul, OOHapyKMBaTh 3aBUCUMOCTh MEXAYy (QHU3NYECKUMH BEIMYMHAMHU, OOBACHATH
MOJIy4YE€HHBIE PE3YJAbTaThl U JeNaTh BHIBObL;

e chopMHpOBaTh YMEHHUS peniaTh PU3NUECKUe 3a/1a4H;

e chopMHpOBaTH YMEHHSI TNPUMEHSATh IOJyYCHHbIE 3HAHUA Ui OOBSCHEHUS YCIOBHA
MpPOTEeKaHUsT (PU3NYECKUX SABJICHUW B MPUPOJE M IS NPUHITUA MPAKTUYECKHX pEIIeHUN B
MTOBCETHEBHOM KU3HMU;

e chopMHpoBaTh COOCTBEHHYIO MO3UIMIO IO OTHONICHHIO K (HU3WYecKoi HHPOpMaIuH,
MOJIy4aeMOil U3 pa3HbIX HCTOYHUKOB.

[puHIMOBI ¥ MOAXOABI: METOJOJIOTHYECKOW OCHOBOW pealiM3alliy MPOTPaMMBbl SBISCTCS
CHCTEMHO-ICATEIIbHOCTHBIN MOJIX0/1, KOTOPBIH MPEAIOJaraer:

—(pOopMHpPOBaHHWE TOTOBHOCTH OOYyYarOIIUXCA K CAaMOPa3BUTHIO U  HENPEPHIBHOMY
00pa3zoBaHUIO;

—MPOCKTHPOBAHUE W  KOHCTPYHMPOBAHHME  pa3BUBAIONIICH  0Opa3oBaTeIbHONH  Cpeibl
OpraHM3aI|K, OCYIIECTBIAIONIEH 00pa30BaTENbHYIO AEITEIbHOCTD;

—aKTUBHYIO y4eOHO-TIO3HABATENBHYIO IEATEIHHOCTh O0YUaIONINXCS;

—TIOCTPOCHHE O00pa30BaTENbHON NEATENBHOCTH C yYETOM HWHAWBHIYalbHBIX, BO3PACTHBIX,
TICUXOJIOTHYECKHX, (UZNOJIOTUUECKUX 0COOCHHOCTEN U 3J0POBBS O0YUAIOIINXCSI.

DenepanbHblii 0a3uCHBIN y4eOHBIM IUIaH [UIs 00pa3oBaTelbHBIX yupexjaeHuil Poccuiickoit
®eneparyu 0oTBOAUT 136 vacoB A 00583aTENBHOTO M3YYeHHs (PM3UKH Ha CTYNEHH MOJIHOTO OOIIEero
oOpazoBanus. B Tom uncne B 10 u 11 xnaccax nmo 68 ydeOHBIX 4acoB U3 pacuera 2 ydyeOHbBIX yaca B
Henento. Pabodass mporpamma ydeOHoro mnpenmera «®usnka» HampaBiieHa Ha (OPMHUpPOBAHUE Y
oOyyaromuxcs (PyHKIIMOHAIBHOM TPaAMOTHOCTH M METANpPEeIMETHBIX YMEHHH uepe3 BBINOJHEHHE
HCCIIEI0BATENLCKOM U MPAKTHUECKOM JeATeIbHOCTH.



B cucreme ecrecTBeHHOHaydyHOro OOpa3oBaHUS (U3MKAa KaK y4eOHBIA MpeaAMET 3aHUMaeT
BaXHOE MECTO B (POPMHPOBAHHMM HAYYHOTO MHUPOBO33PECHHUS W O3HAKOMIICHHS OOYYarOI[MXCS C
METOJJaMH HAy4YHOTO TIO3HAHUS OKPYKAIOUIeT0 MHpa, a TakkKe C (PU3MYECKUMH OCHOBaMH
COBPEMEHHOTO MPOM3BOJICTBA U OBITOBOIO TEXHUYECKOTO OKPY)KEHHUS 4ellOBEKa; B (DOPMUPOBAHUU
COOCTBEHHOW MO3MIMU 1O OTHOUICHWIO K (U3WYEeCKOM HH(pOpMaIK, MOITY4eHHOW W3 pPa3HBIX
MCTOYHHKOB.

VcenemHocTs  M3y4eHHMsT NpeIMeTa  CBsA3aHa C  OBJAJCHHEM OCHOBAMU  y4eOHO-
HCCIIEIOBATENICKOM ~ JEATENBHOCTH, TNPUMEHEHHEM TIOJIYYEHHBIX 3HAHWM TpHU  pEIICHUH
MPAKTUYECKUX U TEOPETHUYECKHX 3a/1a4.

l. Ilnanupyemsle pe3yJbTaThl OCBOEHHS 00y4aIOIUMHUCS OCHOBHOI1
0o0pa3oBaTeIbHOI MPOrpaMMBbI CpeIHero 0o1ero oopazoBanus

JIn4HOCTHBIE pe3yJbTaThI B c(pepe OTHOIIEHUIT 00yUarOIIUXCS K cede,

K CBOEMY 3/I0POBbIO, K O3HAHHUIO ce0si:

—OpHeHTalMs OOydJalImuXCs Ha peaju3alHi0 TMO3UTUBHBIX KU3HEHHBIX TIEPCIICKTHUB,
WHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEACIICHHUIO,
CIIOCOOHOCTH CTAaBUTH II€ITM U CTPOUTD KU3HCHHBIC TIJIAHBI;

—TOTOBHOCTh M CIOCOOHOCTh OOYYaIOMMUXCA K OTCTAWBAHUIO COOCTBEHHOTO MHEHHS,
TOTOBHOCTh M CIIOCOOHOCTH BBIpA0aThIBaTh COOCTBEHHYIO TMO3HIMIO MO OTHOIICHHIO K COOBITHSM
MPOIIJIOTO W HACTOSIIIIETO HAa OCHOBE OCO3HAHUS U OCMBICICHHUS MCTOPWH, TYXOBHBIX IEHHOCTEH U
JIOCTUKEHHUI HaIllel CTPaHBbI;

—TOTOBHOCTh M CIIOCOOHOCTh OOydYarImMXCSd K CaMOPa3BUTHIO M CaMOBOCIIUTAHUIO B
COOTBETCTBHUH C OOIIEYEIIOBEUECKUMH IICHHOCTSIMHU U HACaJIaMU TPaKIaHCKOTO OOIIECTBA;

JIMYHOCTHBIE pe3yJbTaThl B cepe oTHOLIEeHUI o0yuarommuxcs K Poccun kak k Poaune
(OTeuecTBY):

—poccuiickasi HMJIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHHMIO POCCHUHCKON HUIACHTUYHOCTU B
MOJIMKYJIBTYPHOM  COLIMyME€, UYBCTBO MPHUYACTHOCTH K HCTOPUKO-KYJIBTYpHOH  OOLIHOCTH
poccuiickoro Hapoja u cyas0e Poccun, natpuotusm;

—YBa)K€HUE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTHU mepes; PoauHoM, ropaocTH 3a cBOi
Kpaii, cBoro Poauny;

JInuHoCTHBIE Ppe3yJbTaTbl B cdepe OTHOUIEHHI O00y4YalOIMXCS € OKPY:KAIMMMH
JIIO/IbMU:

—HpPaBCTBEHHOE CO3HAHHE M MOBE/IEHNE HA OCHOBE YCBOCHHUS OOIIEYEIOBEYECKUX [ICHHOCTEH,
TOJIEPAHTHOTO CO3HAHMS U TMOBEJIECHUS B MOJIUKYIHTYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTU
IUANoT ¢ APYTMMHU JIIOAbMH, JOCTUTaTh B HEM B3aMMOIIOHMMAHMS, HAXOIUTh OOIIME UEend U
COTPYIHHYATH IJIs UX JOCTUXKEHUS;

—TIPUHATHE TYMaHUCTUYECKHUX [IEHHOCTEH, 0CO3HAHHOE, YBAKUTEIHHOE U J0OpOKeTaTebHOE
OTHOILLIEHHUE K JIPyroMy YEJIOBEKY, €0 MHEHUIO, MUPOBO33PEHHUIO;

—CMOCOOHOCTH K COMEPEKUBAHUIO M (POPMHUPOBAHUE MOZUTUBHOTO OTHOIICHUS K JIOJISIM;

—pa3BUTHE KOMIETEHIMH COTPYIHHUYECTBA CO CBEPCTHUKAMM, JETbMHM MJIQJIIET0 BO3pacTa,
B3POCJIBIMH B 00pa30BaTeIbHOM, OOIIIECTBEHHO TOJIE3HOM, YUeOHO-HUCCIe0BATENIbCKON, TPOSKTHOMU U
JPYTUX BUAAX JAEATEIbHOCTH.

JInuHOCTHBIE pe3yabTaThl B cdepe OTHOLIECHHI 00y4aloIUXCcs K OKPYKaKIeMy MHPY:
—MHPOBO33pEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH, 3HAUMMOCTH
HayKd, TOTOBHOCTh K Hay4YHO-TEXHHYECKOMY TBOPYECTBY, BIIQJICHUE JOCTOBEpHOUN MH(popMaImei o



NEpCAOBLIX NOCTHXCHUAX U OTKPBITUAX MI/IpOBOﬁ U OTE€YECTBEHHOU HAayKH, 3aMHTCPCCOBAHHOCTL B
HayYHBIX 3HAHUSIX 00 YCTPOICTBE MUpa 1 OOIIECTBA,;

—TOTOBHOCTh U CIIOCOOHOCTH K O0Opa3oBaHUIO, B TOM 4HCIE caM0oo0Opa3oBaHUIO, Ha
MPOTSDKEHUHU BCEH JKU3HU; CO3HATEIbHOE OTHOIICHUE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO
YCIIEUTHOU MPoQecCHOHATBHON U 00IIECTBEHHOM e TEIILHOCTH;

—3KOJIOTMYECKas KyJIbTypa, OepexKHOe OTHOIICHHS K POIHON 3eMJIe, MPUPOIHBIM OOraTcTBaM
Poccun mn MHUpa; IHIOHUMAHUC BJIHUAHUA COLNUAIIBHO-3KOHOMHYCCKHUX IIPOLHECCOB Ha COCTOSAHHUC
IIPUPOTHON U COLMAIBHOM CPENbl, OTBETCTBEHHOCTh 3@ COCTOSIHUE IPUPOJHBIX PECYPCOB; YMEHHUS U
HaBbIKKM PA3yMHOI'0 HIPHUPOAOIIOJIb30BaAHUA, HECTCPHIHUMOC OTHOIICHHE K HeﬁCTBHHM, IMPUHOCAIIUM
BpEJT OKOJIOTHH; TPHOOPETEHUE OIbITa KOJIOT0-HAIIPABICHHOM e TeIbHOCTH,

JInuHOCTHBIE pe3yJbTaThbl B c(epe OTHOLIEHUS O0ydalOIIUXCS K TPydy, B cdepe
COIHATBHO-IKOHOMUYECKHUX OTHOIIEHMIA:

—OCO3HAHHBIN BBIOOp Oyaymied mpodeccuu Kak MyTh M CHOCOO peayn3aliid COOCTBEHHBIX
YKU3HEHHBIX TUTAHOB.

MeranpeaMeTHble pe3yJbTaTbl OCBOCHMSA NpPOrpaMMbl NPeACTABJIECHbI TpeMs

rpyNnnamMu yHUBepCcaabHBIX y4eOHbIX AeicTBui (Y'Y ]I).
PerynsiTuBHbIe yHUBEpCaAJIbHbIC YUeOHbIE AeliCTBUSA

BpInyCKHUK HAY4YHMTCSH:

—CaMOCTOSITEJIbHO OTNPENEINATh LENH, 337aBaTh apaMeTpbl U KPUTEPHUH, IO KOTOPHIM MOKHO
OTPEENUTh, UTO LIEb JOCTUTHYTA;

—OIICHMBATh BO3MOJKHBIE TOCJEICTBUS JOCTH)KEHUSI MOCTaBICHHON LN B JIEATEIBHOCTH,
COOCTBEHHOM U3HU M JKU3HU OKPYXKAIOLUX JIIOAEH, OCHOBBIBASACH Ha COOOPaXKEHUSAX STUKU M
MOpaJu;

—CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3aa4ll B 00pa30BaTEIBHOM NEATEILHOCTH H
YKU3HEHHBIX CUTYyalUsX;

—OLICHUBATh PECYPChl, B TOM 4YHCJIE BpEMs W JApPYrH€ HEMATEPHAIBHBIE PECYPCHI,
HE00XOAUMBIE JJIs1 JOCTHKEHMS IOCTAaBICHHON LeNu;

—BBIOMpATh IyTh JOCTM)KEHUS 1I€NM, IUIAHUPOBAaTh pEIIEHUE IIOCTABJIEHHBIX 3ajad,
ONTUMU3UPYs MAaTEPHAIIbHBIE U HEMAaTEPUAIIbHBIE 3aTPaThI;

—OpraHu30BbIBaTh I(PPEKTUBHBIA IOUCK PECYpCOB, HEOOXOMUMBIX I JIOCTHXKEHUS
IIOCTABJICHHOM LIETIH;

—COIIOCTABJISAT IOJIYYEHHBIN pe3yJIbTaT ACATEIbHOCTHU C IIOCTABICHHON 3apaHee LETIbIO.

ITo3naBaTenbHBIC YHHBEPCAIbHbIC Y4eOHbIE JeHCTBUSA

BbIyCKHUK HAYYHUTCH:

—HMCKaTh M HaXOAUTh 00OOIIEHHbIE CHOCOOBI PEIIEHUs 3a/1a4, B TOM YHCIE, OCYLIECTBIAThH
pa3BepHyThIi HMH(OPMALMOHHBIH IOUCK W CTaBUTh Ha €ro OCHOBE HOBble (yueOHBIE U
M03HABATEIbHBIC) 3314,

—KPUTUYECKH OLIEHUBaThb W MHTEPIPETUPOBATh HH(GOPMALMIO C Pa3HbIX MO3ULMH,
pacro3HaBaTh U (PUKCUPOBATh IPOTUBOPEUYUS B MHPOPMAIIMOHHBIX HCTOYHUKAX;

—HUCIIO/b30BaTh  PA3JIMYHBIE MOJEIBbHO-CXEMAaTHUUECKUE CpEICTBA M IPEIACTaBICHUS
CYIIECTBEHHBIX CBSI3el M OTHOILIEHWH, a TaKKe NMPOTUBOPEUUH, BBISABIECHHBIX B MH()OPMAIIMOHHBIX
HUCTOYHHKAX;

—HaxOJIUTb U IPUBOJUTH KPUTUYECKHE aPTyMEHTHI B OTHOLICHUM NEUCTBUN U CYKICHUU
IPYroro; CIOKOMHO U pPa3yMHO OTHOCHUTBCS K KPUTHYECKMM 3aMEYaHHMSIM B OTHOILICHUH
COOCTBEHHOTO CYXJIEHUS, pACCMaTPUBATh UX KaK PECYpC COOCTBEHHOTO Pa3BUTHUS;

—BBIXOJUTh 33 PaMKU Y4eOHOrOo MpeaMeTa M OCYILIECTBIISATH IleJiCHANpaBIeHHBIH TMOUCK
BO3MOJKHOCTEH JUIsl IIMPOKOTO MEPEHOCa CPEACTB U CIIOCOOOB JACHCTBUS;

—BBICTPAaUBaTh MHIUBUAYaTbHYIO0 00pPa30BaTENbHYIO TPACKTOPHIO, YUUTHIBAS OTPAHUUYEHUS CO
CTOPOHBI IPYIrUX YYaCTHUKOB U PECYPCHBIE OTPAHUYCHUS;



—MCHATH U YACPKUBATH PA3HBIC ITO3UIIUU B MMO3HaBaTEIbHOM ACATCIIBHOCTH.

KoMMmyHnKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbI€ J1eiicCTBUS

BbINyCKHUK HAYYUTCSH:

—OCYHIIECTBIISATh JICJIOBYI0O KOMMYHHKAIIUIO KaK CO CBEPCTHHUKAMU, TaK U CO B3POCIBIMU (Kak
BHYTpH OOpa30BaTEIIbHOW OpraHu3allid, TaK W 3a e¢ MpejaeiamMH), MoJ0UpaTh MapTHEPOB IS
JIEJIOBOM KOMMYHUKAIIMM MCXOAS M3 COOOpaKEHUU pPe3yJbTaTUBHOCTH B3aWMOJICHCTBUSA, a HE
JIMYHBIX CUMIIATHM;

—TIPH OCYILECTBJICHUH TPYNIIOBOM pabOThl OBITh KaK PYKOBOIUTENIEM, TaK U YJICHOM KOMaH/IbI
B Pa3HBIX pOJIsiX (F€HEPATOp UACH, KPUTHK, UCTIOJIHUTEIb, BEICTYIAIOIIHNMI, SKCIIEPT U T.11.);

—KOOPJUHHUPOBATH U BBINOJHATH pPabOTy B YCIOBHUSIX pEaIbHOTO, BUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

—pa3BEpHYTO, JIOTMYHO M TOYHO H3JaraTb CBOK TOYKY 3pEHHUS C UCIOJIb30BaHUEM
aJICKBAaTHBIX (YCTHBIX U MMCHbMEHHBIX) S3BIKOBBIX CPEJICTB;

—pacno3HaBaTh KOHMOIUKTOTEHHBIE CUTYAIlMH U TIPEIOTBpaIIaTh KOH(PIUKTHI 10 UX aKTUBHOM
(da3pl, BBICTpauMBaTh JCIOBYI0O W 00pa3oBaTelbHYH) KOMMYHHUKAIMIO, W30€ras JIMYHOCTHBIX
OLICHOYHBIX CYKJICHHM.

Iliianupyemble mpeaMeTHbIE pe3yJabTaTrhl ocBoeHuss OOII

B pe3yabrare m3ydyeHusi yyeOHoro mpeamera «®@u3uka» Ha ypoOBHe CpeAHEro oouiero
o0pa3oBaHus

BbInmyCKHUK HA 0230BOM YPOBHE HAYYHUTCS:

—JIEMOHCTPUPOBATh Ha MPHUMEpPax pojb U MecTo (GU3UKU B (HOPMHPOBAHHH COBPEMEHHOM
HAyYHOM KapTHUHBI MHUpPa, B PA3BUTUU COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTHYECKOH
JIeITEIILHOCTH JIIONICH;

—JIEMOHCTPHUPOBATh Ha MPUMEPAX B3aUMOCBS3b MEXY (DU3UKON U APYrUMHU €CTECTBEHHBIMU
HayKaMH;

—YyCTaHABJIMBATh B3aMMOCBS3b €CTECTBEHHOHAYUYHBIX SIBJICHMM W IPUMEHSITh OCHOBHBIE
(buznyeckue MOAEIH sl UX ONHUCAaHUs U OOBSICHEHHUS,

—HUCMOJBb30BaTh HMHQOpPMAIMIO (PU3NYECKOTO COJEp)KaHUs MpPU PEUICHUH Yy4eOHBIX,
MPAKTUYECKUX, TPOEKTHBIX U UCCIIEIOBATEILCKUX 3a/1a4, MHTErpUpys HUH(OpMAIMIO U3 Pa3IHuHBIX
HMCTOYHUKOB U KPUTUUYECKH €€ OLICHUBAS;

—pa3inyaTh MU yMETh HUCIOJb30BaTh B Y4€OHO-HCCIEIOBATENbCKOM IESTENTbHOCTH METO/IbI
HAyYHOTO TO3HAaHUS (HAOMIOJEHHE, OMHCAHHWE, U3MEPEHHE, SKCIEPUMEHT, BBIJBH)KEHUE TUIIOTE3BI,
MOJENUpPOBaHUE U JIp.) U POpPMBI HAYYHOTO MO3HAHUS ((PaKThI, 3aKOHBI, TEOPHH), IEMOHCTPUPYS Ha
IpuMepax UxX pojib U MECTO B HAYYHOM NO3HAHUU;

—IpPOBOJUTH TPSIMBIE M KOCBEHHbIE HM3MEHEHHUS (U3MUECKUX BEJIUYUH, BBIOMpas
W3MEpUTENbHbIE TPUOOPHI C Y4EeTOM HEOOXOAMMOW TOYHOCTH W3MEPEHUH, IUIAHUPOBATh XOJI
W3MEPEHUH, T0JIydaTb 3HAYE€HUE M3MEPSeMON BEIWYMHBI M  OLICHUBAaTh OTHOCHUTEJIbHYIO
MOTPEIIHOCTH MO 33JaHHBIM (OpMYyIam;

—TPOBOJIUTh MCCIEAOBAHUS 3aBUCUMOCTEH MEXAY (PU3NYECKHMMH BEIMYWHAMU: MPOBOIUTH
W3MEPEHUS] U OMNPEIENsTh Ha OCHOBE HCCIEAOBAHMS 3HAUYEHHE IapaMEeTPOB, XAPAKTEPU3YIOIIMX
JAHHYIO 3aBUCUMOCTbh MEX/y BETMUYMHAMU, U JEJIaTh BBIBOJI C YYETOM MOTPEMIHOCTU U3MEPEHUIA;

—HCTONB30BaTh Ul OMMCAHUS XapakTepa MpOoTeKaHUs (PU3NYECKHX MPOIECCOB (PH3NUECKHE
BEJIMYMHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXY HUMH;

—WCTONB30BaTh IS OMMCAHUS XapaKkTepa MpOoTeKaHUs (PU3NYECKUX MPOIECCOB (PHU3NUECKHE
3aKOHBI C YU€TOM T'paHMI] UX TPUMEHUMOCTH;

—pemiaTh Ka4eCTBEHHBIE 3a/1ayd (B TOM YHUCIIE U MEXIPEIMETHOTO XapaKTepa): HCIONb3Ys
Mozenu, GU3NYECKHe BEIMYUHBI U 3aKOHBI, BEICTPAUBATh JIOTHUECKHA BEPHYIO LEMOYKY OOBICHEHUS
(moka3zarenbCTBA) MPEATIOKEHHOTO B 3a7aue mpoliecca (SBIeHus);



—pemaTh pacyeTHbIC 3a/laydl C SBHO 3aJaHHOU (u3uveckol mojenbio. Ha ocHoBe aHanmmsa
YCIOBUSL 33JaYél BBIACIATh (PU3NYCCKYIO MOJICb, HAXOAWTh (U3UYECKUE BEIUYMHBI U 3aKOHBI,
HEOOXOIMMBbIC M JOCTAaTOYHBIC JJISi €€ PEIICHHUs, MPOBOJUTH PACUETHl M TPOBEPSTH MOTYyICHHBIN
pe3ysbTar;

—Y4YUTHIBATh TPAHUIBI TNPUMECHEHHUS W3YUYEHHBIX (U3MUECKUX MOJCNEH TNpu pelIcHUH
(U3HYECKUX U MEKITPSIMETHBIX 3a]1a4;

—WCTOJIb30BaTh MH(DOPMALMIO M TPUMEHATH 3HAHWS O MPUHIMUINAX Pa0OThI U OCHOBHBIX
XapaKTePUCTHKAX M3YUYECHHBIX MAIIWH, MPUOOPOB M APYrUX TEXHUYCCKUX YCTPOWCTB JJISi PEIICHUS
MPAKTUYECKHUX, YICOHO-MCCIIEA0BATEIBCKUX U MTPOSKTHBIX 33]1a4;

—WCTIOJIb30BaTh 3HAHUS O (PU3NICCKUX OOBCKTaX M MPOIECCaX B MOBCETHEBHOM JKH3HH JUIS
oOecrieyeHns O€30MAaCHOCTH MPHU OOpaIleHUH C MpHOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMHU, IS
COXpaHEHHUS 3A0POBBS U COOTIOEHUS HOPM IKOJIOTHUECKOTO TIOBEACHHUS B OKPY)KAIOIIEH cpese, IS
MIPUHATHS PEUICHUH B TOBCEAHEBHOM KU3HU.

BoInycKHUK HA 6230BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHThCS:

—NOHUMAmMb U O0BACHAMb YENOCMHOCb (DUUYECKOU Meopul, pasiuuams 2paHuybl ee
NPUMEHUMOCIU U MEeCMO 8 Ps0Y OpYeUux usuuecKux meopuii;

—gnademsy — nNpuemMamu  NOCMPOEHUs  Meopemudeckux  OOKA3amenbCms, d  MaKHce
NPOCHO3UPOBAHUSI OCODEHHOCmel NPOMeKaAHUsi QU3UYECKUX sA6NeHUll U NpoYecco8 HA OCHO8e
NOJYYEeHHbIX MeoPemudecKux bl80008 U O0OKA3AMenbCms;

—Xapaxkmepu308ams CUCMEMHYIO C853b MeHCOY OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUAMIU:
NpOCMpAHCM80, 8pemMs, mamepus (6ewecmeo, noue), 0guliceHue, CUid, SHepeus;

—8bl08U2AMb  2UNOME3bl  HA ~ OCHO8E  3HAHUA ~ OCHOBONONAAIOWUX  (DU3UYECKUX
3aKOHOMEPHOCMell U 3AKOHO8,

—CamocmosamenbHo NIAHUPOBAMs U NPOBOOUMb (husUYecKue IKCNEPUMEHNbL,

—Xapaxkmepuzoeams  2100aNbHble  NpoOIeMbl,  cmoAwjue  neped  Uel08edecmBOM:
9Hepz2emuuecKue, Colpbesole, IKOI02UECKUe, — U polb QUUKU 8 peuleHUU dIMUX npoo.IeM;

—peulams NPaAKMuUKO-opUeHmupoB8aHtbvle KayecmeeHHvle U paciemuvle guzuieckue 3a0aiu ¢
8b100pOM  puU3UUECKOU MOOeIU, UCNONb3YSL HECKOAbKO (QU3UUECKUX 3aKOHO8 Ul  Hopmyi,
CBA3bIBAIOUUX U3BECHbIE (huU3UYECKUe BETUYUHDL, 8 KOHMEKCIe MeXCNPeOMemHubIX C8s3ell,

—00bACHAMb NPUHYUNBL paboOmvl U XAPAKMeEPUCMUKU U3YYEHHbIX MAuluH, npubopos u
MexXHU4ecKux yCmpoucma,

—00BACHAMb YCI0BUS NPUMEHEHUs. U3ULecKUx mooenell npu peueHuu Quuveckux 3aoad,
HAxXo0ums a0ek8amHyo npeoodceHHol 3a0ade Gu3uiecKyo Mooeib, paspeulams npooiemy KaxK Ha
OCHOBe UMEIOWUXCSL 3HAHULL, MAK U NPU NOMOUU MEMOO08 OYEHKU.

Il Conep:xanue yueGHOr0o npeamera
DuU3UKa ¥ eCTECTBEHHOHAYYHBbII MeTO/1 MO3HAHUS NMPUPOAbI (3 yaca)

®dusuka — (yHIaMeHTalbHas Hayka o npupoje. Pu3nka M no3Hanue mupa. B3aummocBs3b
MeXly pU3UKON M IPYTMMHU €CTECTBEHHBIMU HaykaMu. Pusnyeckue sBJICHHUS U UX MOJICIUPOBaHUE.
3aKOHOMEPHOCTH M ciaydaHOoCTH. Du3nueckue BeJWYMHBI. [lorpemHocTu n3MepeHuit Gpu3ndeckux
BenuuuH. duznyeckre 3aKOHBI U TPAHUIBI UX NpUMEHHMMOCTH. Pusnyeckas Teopus U MPUHIIMI
cooTBercTBUs. COBpeMEHHass HayyHas KapTUHA MUpa U poJib pu3uku B ee popmupoBanuu . Pusnka
U TIPAaKTUYECKas AeATeNIbHOCTD Jtojiei. Du3nka U KyabTypa.

Mexanuka (22 yaca)

IIpenmMer © 3amayM  KJIACCUYECKOW MexXxaHWKH. KuHeMaThdeckue XapaKTepHUCTUKHU
MEXaHUYECKOTO JBWXKEHHs. Mogaenu Ten u JIBIWKeHUH. OTHOCHUTENBHOCTh MEXaHUYECKOTO
neukeHus. llomoxenune Touku B mpocTtpaHcTBe. Cucrema orcuéra. CkamsipHble M BEKTOPHBIC
¢usnueckue BenmuuHbel. Koopawnatel. Pammyc-Bektop. Ilyre. Ilepememenue. CkopocTh



PaBHOMEPHOTO MpPSMOJIMHENHOrO JABWKEHUsA. Cl0)KEHHE CKOpOCTed. MTrHOBEHHasi CKOPOCTb.
VYckopenue. IlpsmonnHeiHOE ABWKEHUE C MOCTOSIHHBIM YCKOpeHHeM. CBOOOJHOE MaJeHHe TeIl.
PaBHOoMepHOE JBW)KEHME Telna II0 OKPYKHOCTH. YTIJIOBasg CKOpOCTh. lLleHTpocTpemurensHOe
yckopenue. Kunematuka tBEpaoro tena. IloctymarenbHoe ABukeHHE. BpamarenbHOe IBHKEHUE
TBEPAOIO TeNa. YTJIOBas U JIMHENHASI CKOPOCTH BpPALICHUS.

Junamuka. B3aumoneiictBue ten. OCHOBHOE YTBEP)KICHHE MEXaHUKU. SIBIIEHHME WHEPIUH.

[TepBriit 3akoH Hetotona. Muepunaneubie cuctembl otcuéra. Cuna. Macca. CBs3b MEXIy CUTION U
yckopenueM. Bropoit 3akoH Herotona. Tperuit 3axkoH Herotona. IIpuHOUII OTHOCHUTEIBHOCTH
lNasmnes.
Cunbl B MexaHuke. Cuna TSIroteHus. 3aKkoH BceMUpHOro TsroteHus. [lepBas kocMuueckas CKOpOCTb.
Cuna tsxectu u Bec. HeBecomocTh. lcrmosib30BaHHME 3aKOHOB MEXaHMKHM B aCTPOHOMHM H
KocMoHaBTHKe. Jlepopmarus u cuiibl ynpyroctd. Cuibl TpeHus. 3aKOH CyXoro TpeHus. fIBieHus,
Ha0Jt0JaeMble B HEMHEPLMATBHBIX CUCTEMaxX OTCYETa.

3akoHBl COXpaHEHMs] B MexaHuke. MIMmynbc. 3aKOH M3MEHEHHS M COXPAaHEHUS HMITYJIbCa.
PeaktuBHOE ABmkeHue. Pabota cuinbl. PaboTa cuiibl. Mexannueckast 3HEpTHsi MaTepHalIbHON TOUKHU U
cucreMbl. Kunernueckas sHeprus. IloreHumanbHas sHeprusi. 3aKOH HM3MEHEHHS WU COXpaHEHUs
SHEPIrUM MEXaHUYECKOW YHEPTHH.

JluHamyKka  BpallaTelbHOTO  JBIKEHHs  aOCOJIOTHO  TBepaoro Tena. PaBHOBecue
MaTepUaIbHOM TOYKM W TBEpPAOro Tena. MOMEHT CHibl. YCIOBUS PABHOBECHS TBEPAOro Tela B
WHEPIMAIBLHOM cucTeMe oTcueTa. PaBHOBeCHE KUIKOCTH U Ta3a. JaBienue. [[BrkeHue KuIKoCcTel u
ra3oB. 3aKOH COXpPaHEHUs SHEPTUH B TMHAMMKE KUJIKOCTH.

Moaexyasipaast pusuka u rTepmoanHamMuka (21 gac)
OcHoBbl MosekynsapHO-kuHeTHueckoir Teopun (MKT) m tepmommnamuku. Pa3mepsr m Macca
Mozekyi. KomnuecTBo BeniecTna.

DxcnepuMmeHTalbHble AokazarenbcTBa MKT. Cuibl B3aumopaeictBus Mojekyis. CTpoeHue
ra3zo00pa3HbIX, XUAKUX U TBEPABIX Ten. Mnmeanpubrii Ta3 B MKT. AGcomoTHas TemriepaTypa Kak
Mepa CpelHEHd KWHETHYECKOW SHEPruM TEIJIOBOrO JBHIKEHHs YacTHL BenlecTBa. JlaBiieHue rasa.
OCHOBHOE ypaBHEHHE MOJICKYJIIPHO-KUHETUYECKOW TEOPUH rasa.

YpaBHeHHE COCTOSIHUSI MJIealibHOTO ra3za. YpaBHeHue MenjeneeBa — Kianeitpona. ['azoBbie
3aKOHBI. 3aKOHBI ABorajipo u JlajbToHAa.

ArperatHble cocTOosiHUA BemiectBa. @a3zoBble mnepexopl. HachlleHHbIE HEHACHIIICHHBIE
napsl. Bnaxxnocts Bo3nyxa. Mozeinb crpoenust xuakocty. [loBepxHocTHoe HaTskeHne. CMaunBaH e
n HecMauuBanue. Kanuuisipuele siBnenus. Mozens cTpoeHHs TBEPAbIX Tel. MexaHnyeckue CBOMCTBa
TBepAbIX Tenl. Kpucramnuueckue u amopdubie Tena. Buyrpennss sHeprus. CrnocoObl M3MEHEHHUS
BHyTpeHHell »Heprum Ttena. PabGora B TepmomumHamuike. KomnuecTBo TemiaoThl. TemaoéMKOCTb.
[lepBrlii 3aKOH TEPMOJMHAMUKY U €T0 IPUMEHEHHE K n3ompoueccam. AnuadaTHslii mpouecc. Bropoii
3aKOH TepMoauHamMHuKu. CTaTHUCTHUYECKOE HCTOJKOBaHHME HEOOPATUMOCTH MPOIECCOB B MPUPOJIE.
Tennoseie neurarenu. KIIJ[ nurareneil. Dxomoruueckue mpoOIeMbl TEIIOIHEPT eTUKH.

OcHoBbI dj1ekTpoauHAMUKH (31 yac)

[IpenMer u 3amauu SNEKTPOAMHAMUKH. DJIEKTPUUYECKHI 3apsii U AJIEMEHTapHbIE YaCTHIIBI.
3aK0H COXpaHEHUs DIEKTPUUECKOTO 3apsna. 3akoH Kynona. Dnekrpudeckoe mose. Hanpsok€HHOCTH
anekrpudeckoro noss. [Ipuanun cyneprnosunyu nonei. [[poBOJHUKN B 2JIEKTPOCTATUYECKOM IIOJIE.
JvdnexkTpukd B onekTpuyeckoMm  mone.  [lomspusanus — audnekTpukoB.  [loTeHIMaIbHOCTD
ANeKTpoCcTaTUyecKoro  moys. [loTeHnnMan W pa3HOCTh  MOTEHIMANIOB.  DIEKTPOEMKOCTH.
Konnencatopbl. DHeprus IeKTPUUECKOTO MO KOHASHCATOpa.

[MocTosiHHbIM  dnekTpuueckuid Tok. Cumma Toka. 3akoH OMa s ydacTKa LeMu.
ComportuBienne. Dnekrpuueckue Ienu. llocnemoBaTenbHOe U MapaUIeNbHOE COSAHMHECHHS
MPOBOJHHUKOB. PaboTa 1 MOIIHOCTH TOKA. DNEKTPOBIKYIIAs cuia. 3akoH OMa /sl IOJTHOM IeMu.

DNEeKTPUUYECKUH TOK B Pa3IUYHBIX cpeAax. DJIEKTPUYECKUH TOK B MeTaiaX. 3aBHCHUMOCTh
COTMPOTHBIIEHUSI OT TemmepaTypel. CBepxmpoBogumocTb. [lomympoBoguuku. CoOCTBEHHass W



IIPUMECHAsI MPOBOJUMOCTU IOJIYIPOBOJHUKOB. p-N - mepexol. IlomynpoBOIHUKOBBIM IHOA.
Tpan3ucrop. DAEKTPUUECKUN TOK B JKMJIKOCTAX. DJIEKTPUUYECKUN TOK B BaKyyme. DJIEKTPUUECKHM
TOK B rasax. Ilnaszma.

MaruuTHOe 1none. B3zaumoaerncrsue TokoB. MarautHoe noje. MHAyKIus MAarHUTHOTO TOJIS.
Cuna Awmnepa. Cuia JlopeHuia. MarHuTHbI€ CBOMCTBA BEILIECTBA.

OnexTpoMarHuTHast UHAYKLIUSA. OTKpBITHE JIEKTpOMarHuTHOW mHAyKuuu. [IpaBuino Jlenua.
MarHuTHbIil TOTOK. 3aKOH 3JIEKTPOMAarHUTHOW WHAYKIMU. BuxpeBoe »sieKTpuyeckoe ToJe.
Camounaykuusi. UHAYKTUBHOCTB. DHEPrHsi MAarHUTHOTO M0JIA. DJIEKTPOMArHUTHOE T0JIE.

Kose6anus u BotHbI (19 yacos)

Mexanndyeckue  konebanus. CBoOomHble  KoNeOaHWs. MareMaTH4YeCcKHil  MasTHUK.
lMapmonnueckne konebaHus. AMIUIMTYHA, TEPHOJ, 4yacToTa W (a3za Kojebanuil. BuiHy)IeHHbIE
kojeOanus. Pezonanc. ABTokosie0aHusl.

DnexTpoMarHuTHbIE kosieOaHus. CBOOOIHBIE KoJIeOaHUs B KojebaTenbHOM KoHType. [lepuon
CBOOOJHBIX AJIEKTpUUYECKUX KojeOaHui. BriHyxaeHHbIe KoneOaHus. [lepeMeHHBIN anekTpuyeckuit
ToK. EMKOCTh M MHIyKTUBHOCTb B LIEMH TIEPEMEHHOT0 TOKa. MOIIHOCTh B LIEMK HEPEMEHHOTO TOKA.
Pe3onaHC B JIEKTpUYECKON LIETIH.

[IpousBoncTBO, mnepegaya U MOTpedlieHHWE ANeKTpudeckol sHepruu. ['eHepupoBaHue
AIIEKTPUYECKON HHEepruu. DieMeHTapHas Teopust TpaHcpopmaTopa. IIpomsBoacTtBo, mepenada u
noTpebJIeHNe AIIEKTPUUECKON IHEPT M.

Mexanndeckrue BOJIHBL. [IpoonbHbIe W TomepedHble BOJIHBL. J{muHa BOdHBL. CKOPOCTH
pacrnpoctpanenus BoyiHbI. aTepdepentus BoiH. [Ipuanun [Noitrerca. Judpakius BoaH. 3ByKOBBIS
BOJIHBI.

DJIEKTpOMarHuTHOE Tojie. BuxpeBoe siekTpuueckoe TmoJie. DJIEKTPOMArHUTHBIE BOJIHBI.
N3nydeHne 35eKTpOMarHuTHBIX BOJIH. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH. [IpuHIUIBI paguocBs3u
U TeneBuieHus. Pa3BuTue cpeicTB CBA3H.

Ontuka (194acoB)

I'eomerpuueckas ontuka. IIpsMonuHeiHOE paclpoCTpaHEHHE CBETa B OJHOPOJTHOM Cperne.
CgeroBble Jiyun. OTpakeHHe cBeTa. 3aKOHbI OTpaXXE€HUS U npenomieHus ceera. [Ipusma. [ducnepcust
cBeta. Popmyna TOHKOM IUH3EL. [lomyuenne n3o0paxeHus ¢ MOMOLIBIO JIMH3bI. DJIEKTPOMArHUTHBIE
BoJHbL. CKOpOCTh cBeTa M Meronabl e€ u3MepeHus. Jlucnepcusi ceta. MuTepdepenuus cera.
Korepentnocts. Judpakius csera. Judpaxinuonnas pemérka. [lonmepedyHOCTs CBETOBBIX BOJIH.
[Tongpuzanus ceta. M3nydenue u criektpbl. CrnekrpanbHbiid aHanu3. [llkama smeKTpoMarHUTHBIX
BOJIH. [IpakTnyeckoe npuMeHeHUE 3JIEKTPOMAarHUTHBIX U3ITyYEHUM.

OCHOBBI ClIENHAJTBHOW TEOPHH OTHOCUTEJILHOCTH (4 yaca)

[locTtynaTtel TEOpUM  OTHOCUTENBHOCTU. IIpUHIMI ~ OTHOCUTENBHOCTHM  OWHIITEHHA.
HMHBapnaHTHOCT, MOJYNS CKOPOCTU CBeTa B Bakyyme. lIpocTpaHcTBO M BpeMsi B CHEIHAIbHOM
TEOPUHM OTHOCUTEIHHOCTU. PenaTuBuCcTCKas AMHAMUKA. DHEPrus U MUMITYJIbC CBOOOJHON YaCTHIIBL
CBsi3b Macchl U PHEPTUH CBOOOTHO YACTULIBI. DHEPIHsl MOKOSI.

KBanToBasi pusuxa (11 yacos)

[Ipenmer u 3aga4n KBAaHTOBOU (PU3UKU.

TennoBoe wu3nydenue. PacnpeneneHue sHeEpruuM B CHEKTpe aOCOJIOTHO YEPHOro Tela.
I'unore3a Ilnanka o kBaHTax. ®otorddexr. Omnbitel A.I'.CroseToBa, 3akoHbl (poTOdPPeKTa
VYpaBuenue DiiHmreitHa Ui poTtorddekra.

@®oron. ['unoreza ne bpoiisis 0 BOJHOBBIX CBOWCTBaxX 4dacTUl. KoprycKyiaspHO-BOJHOBOU
nyanu3M. CooTHomieHue HeonpeaeneHHoctel ['eizenbepra. [lasnenue cera. OnbiTel [1.H.JIeGeneBa
u C.1.BaBunosa. {u¢ppakuus 31eKTPOHOB.

Mogenu crpoenue aroma. OmnbiThl Pesepdopaa. [lnanerapnas Mojenb CTpoeHHs aTroma.
OObsicHEeHHE TMHEHYaToOro CreKTpa BOJOPOJia Ha OCHOBE KBAaHTOBBIX MocTynaToB bopa. KBanToBbIE



noctynatel bopa. Mojens aroma Bojopona bopa. CioHTaHHOE U BBIHYXK/IEHHOE HU3JIyUYEHHUE CBETA.
Jlazepsl.

®dwusuka atoMHOTO siApa. M3oTonsl. SAnepubie cuibl. Jledekt Macchl. DHEprus CBS3M aTOMHBIX
Anep.

PagnoaxktuBHOCTE. Buael paguoaktuBHoro usinyueHus. AOH panmoakTuBHOro pacrnaja.
SnepHble peakuuu, peakuuu JeieHus W cuHTe3a. llemHas peakumst nenenus spep. SnepHas
sHepreTuka. TepmosinepHbil cuHTe3. [IpuMeHeHue saepHON SHepruu. buosnormdeckoe AeMcTBHE
PagOaKTUBHBIX U3Ty4EHUN.

OnemeHTapHble YacTUllbl. PyHAMEHTAJIbHbIE B3aUMOJCHCTBUS. Y CKOPUTEIHN 3JIEMEHTAPHBIX
YacTHLI.

3Hauenune (PU3NKH 1J15 00BSICHEHHS MUPA U PA3BUTHUS MPOU3BOIUTEIBHBIX CHJI
odmecrna ( 1 yac)
Enunas gusnueckast kaptuHa mupa. Ousnka U HAy4HO-TEXHUYECKasl pEBOIIOLUS.

Ctpoenue Bcenennoii (2 yaca)
[IpumeHUMOCTh 3aKOHOB (U3UKH ISl OOBSICHEHUSI MPUPOIbl KOCMUYECKHX 00beKkTOB. CosiHeUHas
cucTeMa. 3aKOHBI, ONMCHIBAIOIINE  JBWKEHHE IIAHET, TMPOSBICHWE TPABUTAIMOHHOTO
B3aMMOJICHCTBHSI B acTpoHOMHUH. Hexpa 3Be3q w MCTOYHHMKHM WX SHeprud. Kiaccmpukamus 3Be3q.
Opourorst CoutHila u 38e311. [IpocTpaHcTBEeHHO-BpEeMEHHBIE MacIITaObl HabmoaeMoit BeenenHoit u
e€ sBorronius. TeMHast MaTepusi M TEMHAst SHEPTHSL.

Pe3eps (2 uaca)
Pe3epB, 0TBOAMMBIIi HA Pa3/IMYHbIE BUbI 1eSITEILHOCTH 10 MPeAMETY

Ilepeyennb J1abopaTOpPHBIX padoT

IIpsaMble u3MepeHus:

-U3MEpEHHE KECTKOCTU IPYKUHBI;

-u3Mepenne korpuueHTa TpeHus IOBEPXHOCTH.

-OIpeieJICHHE COMPOTUBIICHUS TPOBOJHUKOB TPH UX MOCIEI0BATEIBHOM U
napajuieIbHOM COCIUHEHUN;

-OIpeieJIeHHe YCKOPEHHUs: CBOOOAHOTO MaACHUS MIPH MOMOIIU
MaTeMaTHYeCKOT0 MasiTHUKA

-M3MEepeHHe MOKa3aTesl MPEJIOMIICHUS CTEKIIa MPU IIOMOIIU
IJI0CKOMApaUIeTbHOM MJIaCTUHBI.

-u3MepeHne (POKYCHOTO PacCTOSTHUSI COOMPAIOIIEH JIMH3BI.
-3KCIIepUMEHTalIbHAs TpoBepKa 3akoHa ['eli-Jlroccaka (u3mepenue
TEPMOIUHAMHYECKUX ITapaMEeTPOB ras3a)

Il TemaTuyeckoe NMIAHUPOBAHHME C yKa3aHHeM KOJUYECTBA 4YacOB, OTBOJAMMBIX Ha
OCBOEHHE KaKI0¥ TeMbl

PU3BUKA 10 kaace

Pa3nes, Tema | OcHOBHBIE BHIbI ACATETILHOCTH
I3MKA ¥ eCTeCTBEHHOHAYYHbII MeTO/ NO3HAHUSA npupoasl (3 yaca)
3apokJeHne M pa3BUTHE HAaydyHOTo B3rjsija | - M3maratb cBOM MbICIHM, OOOCHOBBIBATH CBOIO

Ha MUp. HCO6XO,Z[I/IMOCTL MO3HaHHUA MPUPOABL. | TOYKY 3pCHHA, BOCIHPUHUMATL W aAHAJIU3UPOBATH
3apO)K,Z[eHI/IC U pPa3sBUTHC COBPCMCHHOI'O | MHCHUA CO6€C€,Z[HI/IKOB;

HAayY4YHOTO MCETOJa HCCICOOBAHMUA. OcHOBHBIC | - HU3MCPATH (I)I/I3I/IquKI/Ie BCJIIMYHHEI;

0COOEHHOCTHU (I)I/I3I/I‘-ICCKOI‘0 MCTOJA | - OLCHHWBATH TI'PAHUIIBI HOFpCH.IHOCTCfI H3MepeHHI>i




HCCIIEI0BAHUS. dusuka -
JKCIEpUMEHTaIbHas Hayka. [IpuOnuxeHHbIH
xapakrep pusudecknx Teopuil. OCOOCHHOCTH
n3yuenust pusuku. [lo3HaBaeMocTs Mupa.

(B TOM 4HCIIE U TIPU TIOCTPOCHUU TPaUKOB);

Mexanuka (22 yaca)

Knaccuueckas  mexanuka  HeioroHa wu
TPaHUIBI €€ TPUMEHUMOCTH. J[BH>KeHHE
TOYKM U Tena. [IpsAMonMHEHOEe ABUKEHHE
touku. Koopaunatel. Cucrema orcuera.
CkopocTh U nepeMenieHue mpu paBHOMEPHOM
JIBHKCHUH. Cpennsis CKOpOCTh npu
HEPAaBHOMEPHOM  JBIKEHHWU. MTrHOBEHHas

CKOPOCTb. Yckopenue. CkopocTh  H
NEpEMEIICHUEC TTPU ABUKCHHUH C MMOCTOAHHBIM
YCKOPEHHEM.

CoOoniHOE najicHue. PaBHOMepHOE
ABHUKCHHUC TOYKHU 10 OKPYKXHOCTH.
LleHTpOCTPEMHUTENFHOE YCKOPEHHE.

VYrnosas CKOpOCTb. OTHOCHUTENBHOCTh

nerokeHus. [lepBeril 3akoH HeroToHa.
WNueprmansubie  cuctembl otcuera. Curna.
Macca. Bropoii 3akon Herotona. Tperwmii
3aKkoH HproToHa.

Cuna  BCEMHUPHOTO  TATOTEHUS.
BCEMUPHOTO TATOTCHUS.
KOCMHUYECKasi CKOPOCTb.

3aKkoH
[TepBas

- yKa3plBaTh TPaHUIBl MPUMEHUMOCTH MEXaHUKH
Herorona

- OIpENeisATh KOOPJAMHATHI, IIPOWJIECHHBINA IIyTh,
CKOPOCTh M YCKOpEHHE Tejla MO rpapukam Hu
YPaBHEHUSM 3aBUCUMOCTHU

KOOpJMHAT U IIPOEKLUN CKOPOCTH OT BPEMEHU;

- DKCIIEPUMEHTAJIBHO MCCIIEIOBAaTh  PAa3JIM4HbIC
BU/JIbI IBMOKCHUS;

N3mepsaTe Mmaccy Tena;

U3MEPSATH CUJIbI B3aUMOJICHCTBUS TEI;

- BBIYMCIISATH 3HAYEHHE CUJT;

- [lpuMeHATh 3aKOH BCEMHUPHOTO TATOTEHHS MPH
pacuerax CWi U YCKOPEHUW B3aUMOJICHCTBYIOMIUX
TE;

- popmynupoBaTh 3aJ]aUu U CPEACTBA UX PELICHMUS,
- PaznuuaTh HeMHepIHalbHBIE CHCTEMBI OTCUETA;

- 00BSACHATD MPUPOJLY CUIT HHEPLIUU;

- I3MepsITh 1 BBIUUCIISTH UMITYJIBC TEJa;

- TNPUMEHATHh 33aKOH COXPAHEHWsS HWMITYJIbCA JJIs
BBIYMCIICHUS M3MEHEHHM CKOPOCTEH Tel MNpH MX
B3aHMO/ICHCTBHH;

Nmmynbe. 3akoH COXpaHEHHS] HWMITYJIbCA. | - U3MEPATh U BBIYUCISITH pabOTy CHIJI U U3MEHEHHE
PeaktuBHast cuna. PeakTUBHBIA JIBUTaTeNb. | KHHETUUYECKOW SHEPTUU TENA;
Vcenexu B OCBOCHUH KOCMHYECKOTO | - BBIYUCISITh TOTCHIMAIBbHYIO SHEPTHI0 Tel B
npocTpancTBa. PaGorta cwmibl. MOITHOCTB. | TPaBUTAIMOHHOM IIOJIE;
Kunernveckass osHeprusi. I[loreHumanphas | - OTIpeNeATh MOTEHITUATBHYIO SHEPTUIO
SHEprusi. 3aKOH COXpaHEHUsS OJHEPTHH B | ynpyroJaehopMUPOBaAHHOTO TeEIa;
MEXaHUKeE. - TPUMEHSTh 3aKOH COXPAaHCHHUS MEXaHHYECKOM
VYcnoBus ~ paBHOBECHS  TBEPJOTO  TeJa. | SHEPTUH IS 3aMKHYTOM CHCTEMBI
Moment cunbl. LleHTp TskecTH. Bwuabl | B3aMMOACHCTBYIOMIMX TEIT,
paBHOBECHS. MexaHuueckue CBOMCTBA | - BBIIEISITE 0COOEHHOCTH TBEPABIX TEIN, )KUJIKOCTEH
TBepAbIX Ten. [macTuuyHoCTh 1 ra30B;
U XPYIKOCTb. - BBIABIATH B3aMMOCBS3M MEXIy HAyYHBIMH
OTKPBITHSIMH, PAa3BUTHEM TEXHOJIOTHEH M JIIOJbMHU,
YYaCTBYIOIIMMH B 3TUX MPOIIEccax;
- MPUOOpPETaTh OMBIT MUCHMEHHOW KOMMYHUKAIIUH
(Hampumep, IpU HATUCAHUH ICCE);
- HCIIOJIB30BAaTh pa3iuyHbIe HCTOYHUKHU
UHpOpMaIINH;
- CUCTEMaTU3UPOBATh HH(HOPMAITUIO
- BBICTPAaUBaTh CBOIO OYAYIIYIO 00pa30BaTEIbHYIO
TPAGKTOPUI0O B  acleKkTe MpoQecCHOHAIBHOTO
caMooTpeieIeHUs
- OLIEHUBaTh ycnexu Poccuu;
KoHTponbsHbIe pabOTHI IO TEMaM: - IlpumeHsTh 3HAHUS K PEUICHUIO (UINYECKUX
1.«PaBHOMEpHOE MPSIMOJIMHENHOE | 3a7a4 (BBIYMCIIUTEIILHBIX, KauyeCTBEHHEIX,
JIBIDKCHHE. [TpsmonuneitHoe | rpaduueckux) Ha YpOBHE ONepUpPOBAHUS




PaBHOYCKOPEHHOE JBIKECHHEY;
2.  «/lBmwxenwe Tenm  1OJA
HECKOJIBKUX CHID)

3.«3aKOH COXpaHEHHsS HMIIYJIbCA.
COXpaHEHHS MEXaHUYECKOH SHEPTUmny;

NENUCTBUEM

3akoH

CHGI[YIOIL[I/IMI/I I/IHTCHJICKTyaJIBHBIMI/I OHepaLII/ISIMI/I:
NOHMMAaHKe, MPUMECHEHHUE, aHaIN3, CUHTE3, OIICHKA,
0000111eHHEe, CUCTEMATH3AIINS.

JlabopaTopHbie pabOTHI [0 TEMaM:
1. HWsmepenue kodpduiIreHTa xKeCTKOCTH

TPYKUHBL.
2. Usmepenue ko3dduumeHta  TpeHUs
MOBEPXHOCTH.

3. N3yuenue 3aKOHa COXpaHEHUs

MEXaHU4YECKON DHEPTUN.

- HCCIemoBaTh
Hrerorona;

- HCCIEI0BaTh B3aUMOCBSI3U MEXIY (PU3MUECKUMU
BCJINYNHaAMU,

IPOABJICHUA  BTOPOIO  3aKOHaA

- HCCICAOBAaThb YCJIOBHA BBIIIOJIHCHUA  3daKOHA
COXPAaHCHUSA SHCPIUuu;
- MMpeaACTaBJIATH PE3YIbTATBI (1)PI31/I‘-I€CKI/IX

U3MepeHuil B pa3nuyHbIX (opmax (TaOnMibl,
rpaduku, 1uarpaMMmsl U 1p.);

- OLIEHUBATh JOCTOBEPHOCTH JIAHHBIX, MOITYYEHHBIX
B (pU3MYECKOM IKCIEPUMEHTE;

Mouiexkyasipaas ¢puszuka u TepmoanHamuka (20 yacos)

duzuka m Mmexanuka. TemsIoBble SBICHUS.

PazButne  mpencraBieHud O TPUPOJE
TETJIOBBIX SIBJICHUU. MonekynspHo-
KUHETHYECKas Teopusl. OcHOBHBIE

TMOJIOYKEHUSI MOJIEKYJISIPHO-
KMHETH4EeCKON Teopuun. Macca MoJeKyil.

[TocrosiHHas ABorajipo. BbpoyHoBckoe
nBrokeHrne. CHIlbl B3aUMOJEHUCTBUS MOJIEKYII.
Crpoenue razo00pa3HbIX, )KUJIKUX U TBEPABIX
ten. CocTosiHHE MAaKpOCKONMYECKUX Tell B

TepmoanHamuke. Temmnepartypa. TemmoBoe
paBHOBecue. PaBHOBecHble (OOpaTUMBIE) |
HEPaBHOBECHBIE

(HeoOpaTumbie) mporecchl. ['a30BbIe 3aKOHBI.
WNneanbHplii  ra3. YpaBHEHUE COCTOSIHUSA
uaeanbHOTO Tasza. [IpuMeHeHWe Ta30B B
TexHuKe. MpeanbHbIi ra3 B MOJEKYISIPHO-
KHHETHYEeCKO# Teopur. OCHOBHOE YpaBHEHHUE
MOJIEKYJISIPHO-KUHETHYECKO I TEOPHH.
WN3mepenue  ckopocTedl  MOJIEKyn — Trasa.
BHyTpeHHsis dHeprusi HAEaNbHOTO Tasa.
Pabora B TtepmoamHamuke. KomamdecTtBo
TerioTel. BHyTpenHsisi sHeprus. llepsbrit
3aK0H TEPMOJUHAMUKH. Annra0OaTHBIN
nporecc. HeoOpaTumMocTh mpoiieccos

B mpupoae. Bropoil 3akOH TepMOIMHAMUKH.
TensoBbIe IBUTATEIIH.

Maxkcumanpabii KITJI TennoBbeIX OBUTATENCH.
PaBHOBecne MeXay JKUIKOCTBIO U Ta30M.

Hacrpimenusie Mapkl. Kputnueckas
temrnepatypa.  KpurTuueckoe  COCTOSIHHE.
Kunenue.

BrnaxuocTb BO3yXa. Cuna IMNOBCPXHOCTHOT'O
HaTsKCHHUA.

KpI/ICTaJ'IJ'II/ILICCKI/IC TCIa. KpI/ICTaJIJII/I‘ICCKa}I

- JleMOHCTpUpOBAaTh TOHUMAaHUE MEXAHUYECKOU
KapTHHBI MUPA;
- TIOHMMATh B3aWMOCBSI3b MEXIY CTPOCHHUEM
ra3zoo0pa3HbIX, JKHJKHX, TBEPABIX Tel |
GU3MYECKUMU  TIapaMeTPaMH,  OIHCHIBAIOIIIMH
JTAHHBIC COCTOSTHHS;

- OIepupoBaTh
MOHATUSAMHU/TIpOIIeccaMu/
SBIICHUSIMU B MPEIMETHOM, MEXIIPEIMETHOM U
METanpeIMETHOM KOHTEKCTaX;

- HaxonuTe mapamMerpsl BelecTBa B ra3000pa3HoM
COCTOSSHUM  HAa  OCHOBAaHMU  HCIOJb30BAHMS
YpaBHEHUS COCTOSIHUS

UJCaTHLHOTO rasa;

- ompeneisATb  MapaMeTpbl  BellecTBa B
razoo0pasHOM  COCTOSIHUM W IPOUCXOASIINE
nporieccel o rpaduram 3asucumoctu P(T), V(T),
p(V);

- HCCIIEZOBAaTh SKCIEPUMEHTAIBHO 3aBHUCUMOCTH
p(T), V(T), p(V);

- Pemarp 3amaun ¢ NOpUMEHEHHEM OCHOBHOTO
YpaBHEHUS MOJIEKYIISIPHO-KHUHETHYECKON TEOPHH;

- OOBACHATH C TOYKH 3PEHUS CTATHUCTUYECKOU
(U3KUKH CMBICIT TEPMOJMHAMUYECKUX ITapaMETPOB;
- OomepupoBaTh TEPMHUHAMH B MPEAMETHOM,
MEXMPEIMETHOM U METANPEAMETHOM KOHTEKCTaX;
- M3MmepsATh KOMWYECTBO TEIJIOTHI B IMpolieccax
TeIUIoNepe1auH;

bU3IIeCKUMHU

- paccuMThIBaThH KOJINYECTBO TEIUIOTHI,
HEOOXOMMOW JUIsl OCYIIECTBJICHUS Ipolecca C
TeTIonepeauei;

- paccUMThIBaTh KOJINYECTBO TEIUIOTHI,
HEOOXOMMOW A1 OCYILECTBJIEHUS  Ipoliecca
nepexo/ia BeIecTBa U3 OqHOM

¢assl B Ipyryio;




pemietka.  AmopdHBbIe Kunkue

KpHuCTaJlJIbl.

TCI1a.

- paccuMThIBaTh M3MEHEHUE BHYTPEHHEH SHEpruu
TeI, paboty u nepeaHHOe/TIOTYYeHHOE
KOJIMYECTBO TEIJIOTHI C MCIOJB30BAHUEM IIEPBOTO
3aKOHA TEPMOIMHAMUKH;

- paccuMThHIBaTh pabOTy, COBEPIICHHYIO T'a30M/HaJ
raszowm, 1o rpaduky 3asucumoctu p(V);

- BBIYUCIATH pPAabOTy Tasza, COBEPLICHHYIO NpHU
U3MEHEHHUH COCTOSIHUS 110 3aMKHYTOMY LIUKITY;

- paccunTthiBath KII/[ TerioBoi MalvHsi;
- BBLACIATH MpOONEMBI, 33Ja4d  Ha
CHCTEMHO-MH(POPMAIMOHHOTO aHAIIN3A ;

- I3MEPSITH BIAKHOCTh BO3yXa;

- BBICTpPaWBaTh NHCHMEHHYIO
(Hampumep, IpU HAITMCaHUH ICCE);
- JIOKa3bIBaTh OKCIEPUMEHTAJIHHO 3aBUCHMOCTH
00BbeMa TBEPBIX TEINl OT TEMITEPATYPHI;

- (GopMyIMpOBaThH LETbh UCCIEIOBAHUS, BBIIBUTAThH
TUIIOTE3HI, HaXO/IUTh cpencTsa
JI0Ka3aTeIbCTBA/OTIPOBEPIKEHUS HX;

- BECTH JMAJIOT, BBICITYIINBATh MHEHHUE OIMMOHEHTA,
y4acTBOBATh B IHMCKYCCHH, OTKPBITO BBIPAXATh H
OTCTaMBaTh CBOIO TOUKY 3pEHUS;

OCHOBC

KOMMYHUKaIIUIO

KonTpomnbHas paborta no Temam:
1.«OCHOBHBIE  TOJIOKEHUS  MOJEKYJISIPHO-
KMHETUYECKOM Teopuu. Macca u pasmepsl
MOJIEKYI»

2.«I"a30BbIC 3aKOHBI. MonekynspHo-
KMHETHUYeCKasi TEOpHS HIealbHOIO ra3a
«OCHOBBI TEPMOJIMHAMUKI»

- IlpumeHsTh 3HAHUS K pEUICHUIO (UINYECKUX
3a7a4 (BBIYMCITUTEHHBIX, Ka4eCTBEHHBIX,
rpaduIeCcKuX) Ha  ypOBHE OTIepUPOBAHUS
CIICAYIONIMMHA HHTEIUIEKTYAIbHBIMUA OTIEPAITUSMH:
NOHWMaHKe, MPUMEHEHHE, aHaJi3, CHHTE3, OIICHKA,
0000111eHHEe, CHCTEMATH3aINS

JlaGopaTopHbie pabOTHI IO TEMaM:
1.OnbiTHAs npoBepka 3akoHa ['eii-Jlroccaka.

- Jloka3biBaTh BbINOJHEHUE 3akoHa ['eil-JIroccaka;

- TOpPENCTaBIATH  pe3ylbTaThl  (U3UYECKUX
W3MEPEHUH B pas3nuyHbIXx ¢Gopmax (TaOiHIpl,
rpaduku, TuarpamMmsl U Ip.);

- OLIEHUBATh JOCTOBEPHOCTH JTAHHBIX, MMOJTYUYEHHBIX
B (pU3MYECKOM IKCIEPUMEHTE;

OcHOBBI 3J1eKTpOoAUHAMMKH (21 yac)

PoJib 37€KTpOMarHUTHBIX CHJI B TPUPOJIE U
TEXHHKE. DIIEKTPUYECKUI 3apsij n
3JIEMEHTAPHBIC YACTHUIIBI. DJICKTPU3ALUS TEI.
3akoH Kyiona.

B3aumoneiictBue HETIOABWKHBIX
ANEKTPUYECKUX 3apsiI0B BHYTPU
OJIHOPOJIHOTO JUAJIEKTPHUKA.

Onexrpusanus tein. 3akoH KymoHa.
Onektpuueckuil Tok. ITnotHocTe TOKa. Cuna
TOKa. ODJIEKTPUYECKOE T0JI€ MPOBOJHUKA C
TOKOM. 3akoH Owma g yyacTKa Ienu.

ComnpoTuBieHue MIPOBOJHUKA.
CeepxmpoBoauMocTh. PaboTa W MOIIHOCTH
TOKA. 3akoH Jxoyns - Jlenua.
DNEeKTPUYECKUE LIETIH.

[TocnenoBarenbHOE u MapajuIeIbHOE

- OOBICHATL MEXaHU3M QJICKTPU3AIUU TCJI;
- 3allMChIBAaTh 3aKOH Ky.]'IOHa B BCKTOPHOM BHE;
- BBIYUCIATH CHIIbI BSaHMO,Z[efICTBHSI TOYCYHBIX

3apsa10B,

- BBIYUCIATH HAaIIps>KCHHOCTDb
QJICKTPOCTATUUCCKOTO TTOJIA

OHHOFO/HGCKOHLKI/IX TOYCYHBIX QJICKTPUYICCKUX
3apssa0B;

- BBIUMCIATH TMOTEHIHAT AJIEKTPOCTATUYECKOTO
MOJIS
OJHOTO/HECKOJIbKUX
3apsiIoB;

- BBIYUCIIATH DHEPTHUIO AJIEKTPUYECKOTO  TOJIS
3apsHKEHHOTO KOHJICHCATOPA;

- cobmoath TpeOOBaHUSA TEXHUKU OE30TMACHOCTH
pu paboTe ¢ INEKTPUIECKUMU TpUOOpamu;

TOYCYHBIX QJICKTPUYICCKUX




COCAMHCHUA ITPOBOAHHUKOB.

DnekTpoABMKyIas cuiaa. 3akoH Owma ams
moJHOM 1enu. Pabora W MOIIHOCTL TOKAa.
DNeKTpuYecKas MPOBOJAUMOCTh Pa3IMYHBIX

BELIECTB.  OJIEKTPOHHAs  IPOBOJUMOCTb
METaJlJIOB.
DOnekTpuyeckuié TOK B  pacTBOpax H

pacmiaBax 3JeKTPOJIUTOB.
3aKOH AJIEKTPOJIN3A. DJIEKTPUYECKUH TOK B
rasax. HecamocrosTenbHblii u
CaMOCTOSTENbHBIN pa3psaasl. [1nazma.
DOneKTpUYecKuii TOK B TMOJYINPOBOJHHUKAX.
CobcTBeHHas u IpUMeCHas
AIIEKTPOIIPOBOTUMOCTH IOJTYITPOBOIHUKOB.

- BIIQJICTh CIIOCOOAMM OKa3aHWS IEPBOM MOMOIIH
OpH  TpPaBMax, CBS3aHHBIX C DIIEKTPUYCCKHM
1a00paToOpHBIM

000py/IoBaHUEM U OBITOBBIMH DJIEKTPUUYCCKUMU
YCTpPOMCTBaMU;

-  HM3mepsars cuny,
AIIEKTPUYECKOTO TOKA;
- mmepatb OJIC U BHYTpEHHEEe COIPOTUBIICHHUE
HCTOYHUKA TOKQ,

- BBITIOJTHATH PACUeThl CHIIBI TOKA Y HANPSHKESHUN HA
Y4acTKaX dJEKTPUUECKOU LIENH;

- aQHAIM3UPOBATh IEMH  MOCTOSHHOTO
coaepxarnrue uctounuk 3/1C;

- BECTH JIMAJIOT, BBICIYITUBATh MHEHHUE OTIIOHEHTA,
y4acTBOBATh B JIUCKYCCHH, OTKDPBITO BBIPAXKATh U
OTCTauBaTh CBOIO

TOYKY 3PCHHUS;

- BBISABJIATH CMBICI TEPMHHOB B IPEIMETHOM,
MEXIPEIMETHOM U METANPEIMETHOM KOHTEKCTaX;

- BBICTpaMBaTh CBOIO OYIYyIIyI0 00pa3oBaTEIbHYIO
TPAaGKTOPUIO B  acleKkTe MpoQecCHOHAIBHOTO
CaMOOIIpeIeIeHHUS;

- TpuMeHATH npaBmia Kwupxroda mis pacdera
CJIOXHBIX 3JIEKTPUUYECKUX LIeTIel

- OOBSCHATh  MEXaHWU3MBI  DJIEKTPUUYECKON
MPOBOAMMOCTH Pa3INYHBIX BEIECTB;

- KaccuuIpoBaTh HHHOPMAITHIO;

- ONepupoBaTh TMOHATHSIMU B  TPEAMETHOM,
MEXMPEIMETHOM U METANPEIMETHOM KOHTEKCTaX;

- cpaBHUBATH HHPOPMAIHIO;

- 0000maTe nHHOpPMaIUIO/3HAHNUS;

- OPraHUu30BBIBATh CBOIO JICSATEIILHOCTD;

- BBICTPaMWBaTh CBOIO OYAYIIYIO 00pa3oBaTeiIbHYIO

HAIIps>KCHUC, MOIIHOCTH

TOKa,

TPACKTOPUIO B  acleKkTe MpoQecCHOHAIBHOTO
CaMOOIIpeIeICHHUS,
KonTponbHas paboTta no Temam: - IlpumeHsTh 3HAHUS K pEUICHUIO (PUINYECKUX
1. «DnekrpocTraTuka» 3a/1a4 (BBIUMCIUTENHHBIX, KayeCTBEHHBIX,
2. «ITocTOSTHHBIN ANEKTPUIECKUIA TOK» rpaduyueckux) Ha  YpPOBHE  ONEpPUPOBAHUSA

3.  «OnekTpuuecKuit
cpenax»

TOK B Pa3jIMYHbIX

CJICAYIONIMMUA HMHTEJUICKTYAIbHBIMUA OTIEPAIIUSMH:
MOHMMAaHKE, MPUMEHEHHUE, aHAIN3, CHHTE3, OIICHKA,
000011IeHHEe, CUCTEMATH3ALNS




JIabopaTopHbIe pabOTHI IO TEMAaM:

1. Onpenenenue COIIPOTUBIICHUS
IMPOBOAHUKOB IIPHU HUX IMOCICAOBATCILHOM U
napajieIbHOM COCTMHEHUH;

2.0npenenenne DJIC u  BHYTPEHHEro
COIIPOTUBJICHHUA UCTOYHHKA TOKA,

HCTOYHHKA TOKA;

- HCCeNoBaTh  LIENb  IIOCTOSSHHOIO  TOKa,
coaepxainryto ucrounuk IJC;
- HPEACTABIIATH pe3ynbpTaThl bu3ngeckux

rpaduKy, TMarpaMMebl U Jap.);

B (PM3NYECKOM IKCIIEPUMEHTE

Pe3epB (2 uaca)

OPUBUKA 11 kuaacce

Paznen, Tema

| OcHOBHbBIE BHU/bI 1€ATCJIBbHOCTHU

OcHoBbl 1ekTpoanHamMuku (10 yacos)

MarauTHele B3anMOJEHWCTBHA. MarautrHoe
I10JI€ TOKOB. BEKTOp MarHWTHON WHIYKLIHH.
[Torok  marHuTHOM  WMHAYKUMHU. JluHUM
MarHUTHOM MHIYKIWH. 3aKOH AMIiepa.
JlelicTBME€ MarHUTHOTO MOJIA Ha ABWXKYIIUNCA
3apsa. Cuna Jlopenua.

OTKpBITHE DJIEKTPOMATHUTHOW  WHIYKIWH.
[IpaBuno JleHma. 3akOH SJIEKTPOMArHUTHOMU
WHAYKIMU. BHXpeBoe 3JIeKTpUyYecKoe IMoJIe.

OJIC WHIYKIINT B JIBYOKYIITHAXCS
MIPOBOTHUKAX. CaMOMHIYKITHSA.
NHayKTUBHOCTE. DHEPrUsi

MarduTHOTO  MOJII  TOKa. MarnuTtHas
MIPOHUIIAEMOCTb.

- COTIOCTABJISTh XapaKTEPUCTHKU
AIEKTPUIECKOTO U MarHUTHOTO TIOJICH;

- BBIYMCIATH  CWJIBIL, JCHCTBYIOIIME  Ha
MPOBOJAHMK C TOKOM B MArHUTHOM TIOJIE;

- BBIYMCIATH  CWJIBIL, JCWUCTBYIOIIME  Ha
JJIEKTPUYECKUUA  3apsn, — ABWXKYIIMHCA B
MarHUTHOM II0JI€;

- 00BSACHATH MPUHLINIT nercTBUS
ANEKTPOABUTATES;

- HccnenoBath sIBIEHHE AJIEKTPOMArHUTHOU
UHAYKLUU;

- O0OBSACHATH MIPUPOAY SBJICHUS u

3aKOHOMEPHOCTH JICKTPOMArHUTHOM WHIYKIIHH;
- BBIYUCIIATH DHEPTUI0 MAarHUTHOTO TOJIS;

- OOBSICHSITh MAarHUTHBIE CBOMCTBA BEIIICCTB;

- OIICHMBATh BKJIAJl OTECYCCTBEHHBIX YYCHBIX B
pa3BuTHE (PU3NYECKON HAYKH,
- CHCTEMaTH3HPOBATh
nHpopMaIo/3HaHus

- omepupoBarth HH(OpMAIUCH/3HAHUSAMU B
NPEMETHOM U MEKIPEAMETHOM KOHTEKCTaX;

- HCTIOJIB30BaTh U(POBYIO TEXHUKY;

- YMETh BECTH [MAJOr, BBICIYIIMBATh MHEHHE
OTITNOHEHTa, y4acTBOBAaTh B AUCKYCCHH, OTKPBITO
BBIP2XKaTh M OTCTaUBaTh CBOIO TOUKY 3PEHUS;

- CaMOCTOSATEIHHO IPOBOJAUTH UCCIIEIOBAHHE;

- ONPENIENATh TMYHOCTHO-3HAYNMBbIE 1IeIIH;

u 000011aTh

- CHUCTEMAaTU3UPOBATH u 000011aTh
UH(POPMALINIO;
- BJIAJIETh HaBBIKAMHA CHUCTEMHO-

I/IH(I)OpMaL[I/IOHHOFO aHaJm3a.

- m3mepaAth DJIC U BHYTpEHHEE COIPOTUBIICHHUE

U3MEpPEeHUH B pa3nuyHbIX Qopmax (Tabiuiebl,

- OLCHUBATb AOCTOBCPHOCTH JAHHBIX, MOJYYCHHBIX




Konrtponsnas pabora o remam:
1. «DnekTpoMarHuTHasE MHIYKIUS

- IIpuMeHATh 3HAHUS K PEIICHHIO (PU3UUECKUX

3a7a4  (BBIYMCIMTENBHBIX,  KaueCTBEHHBIX,
rpadpuueckux) Ha  ypPOBHE  OIEPUPOBAHUS
CJIEAYIOIIUMU UHTEIJIEKTyalIbHbIMU

OHepaI_II/ISIMI/I: IIOHMMAaHHE, HpI/IMeHeHI/Ie, aHaJInu3,
CHHTE3, OIIEHKA, 0000IIIeHIE, CUCTEMATH3AIIHSL.

Konedanus u Boaubi( 19

4acoB)

VYpaBHEHHE JBUKEHHSI MATEMAaTUYECKOTO
MasTHUKA. ["apMoHHUecKue KoyiebaHusl.
[Tepuon

1 4acTOTa rapMOHUYECKHX Kosiebanuil. Paza
KoJIeOaHUH.

CKOpoCTbh U YCKOpPEHHE MTPU FapPMOHUYECKUX
kosneOanusx. [IpeBpalieHust 3HEprum.
3aryxatromue

KoJiebanus. BeinykeHHbIE KOJIeOaHuUs.
Pesonanc. ABrokone0Oanusi. CBOOOHbBIE U
BBIHYKJICHHBIE DJICKTPUUECKHE

koJsiebanust. [Iporiecchl B koebarenpHOM
koHType. @opmyna Tomcona. [lepeMenHbIi
AIEKTPUYECKUH TOK. JleMCTBYyIOIINE 3HAYCHUS
CHJIBI TOKA U HampspkeHus. Pesuctop B nenu
nepemMeHHoro Toka. Konaencarop B uenu
MEPEMEHHOTO ToKa. Karyiika nHAyKTUBHOCTH
B LIEHN

MEePEMEHHOTO TOKa. 3aKkoH OMa [1j1s enu
MIEPEMEHHOT0 TOKa. MOIIHOCTh B LIeNn
IIEpEMEHHOTO ToKa. Pe3oHaHC B
AIEKTPUYECKOM LIETH.

['enepupoBaHue 3IEKTPUYECKON IHEPTUN.
['eneparop nepemMeHHOro ToKa.
Tpancdopmatop.

[Ipoun3BOACTBO M UCHIOJIL30BAHUE
anekTpuueckol sHepruu. [lepenaya u
pacrpeneneHue MEKTPUIECKON IHEPTUN.
BonHoBele siBnenus. [lonepeunbie BOJIHBI.
Jlnuna BosiHbl. CKOPOCTh pacpoOCTPaHEHHUS
BOJIHBL. [IpoaoabHbIe BoJIHBL. BouiHbI B cpene.
3BYyKOBbI€ BOJHBL. CKOPOCTB 3BYKa.
My3bIKaiabHbIE 3BYKH U IIYMBbL. [ pPOMKOCTB 1
BbICOTA 3ByKa. TemOp.

JlnanazoHbl 3BYKOBBIX YaCTOT. AKYCTHUECKUI
pe3oHanc. M3nydeHnue 3Byka. YIbTpa3ByK U
UH(Pa3BYK.

CBs13b MEX 1y IEPEMEHHBIM 3JIEKTPUUECKUM U
MEPEMEHHBIM MarHUTHBIM TOJISIMU.
DNEeKTPOMarHuTHOE MOJIE.
DneKTpoOMarHuTHasi BOJIHA.

N3nydyeHune 3neKTpOMarHuTHBIX BOJIH.
CBoiiCTBa 3JIEKTPOMArHUTHBIX BOJIH.
N3o6perenue pagno A. C. [TonoBsim.
[IpuHUUIBI paguoCBA3U. AMIUITUTYAHAS

- Kitaccudunmpoarts koneOanus;

- HCCJIEIOBATh 3aBUCUMOCTH MEePHOJIa KOJIieOaHn
MaTEMaTHYECKOTO MAasTHUKAa OT €ro JUIWHBI,
MacChl U aMIUTATY/IBI

KoJe0aHu;

- HCCJIeIOBATh 3aBUCUMOCTH MTePHOo/Ia KOJIeOaHn
rpy3a Ha TMPYXKHHE OT €r0 MacChl U KECTKOCTH
PYKUHBL;

- BBIYUCIISITE Tepuo. KoJIeOaHMit
MaTEeMaTHYECKOTO MasTHHKA [0 HW3BECTHOMY
3HAYEHUIO €r0 JTHHBI,

- BBIYUCIIATH TEpUOJ KoJieOaHWW Tpy3a Ha
MPY)KHHE TI0 U3BECTHBIM 3HAYCHHSIM €TI0 MAaCChI
1 )KECTKOCTH TPYKUHBI,

- paccuuThIBaTh 3HAYCHUS CHJIBI TOKa W
HANPSDKEHUS Ha DJIEMEHTaX I[N TePEeMEHHOTO
TOKa;

- OOBSICHATH NPUHIUI JEHCTBHS TeHepaTropa
ANEKTPUYECKOTO TOKA;

- cpaBHHMBaTh Tporieccbl B L—C-koHType cC
KOJIe0aHUSIMU MaTeMaTUYECKOTO MasiTHUKA;

- Pasnuuare KkoneGaTenbHBIE U BOJIHOBBIC

TIPOIIECCHI,

- 3amMChIBaTh B  AHATUTHYECKOH  (opme
yYpaBHEHHE BOJIHBI,

- KI1accu(pUIUPOBATh 3BYKOBBIC BOJIHBI;

- OIICHUBATh JUTHHY BOJIHBI,

- OOBSCHATH  YyCIOBHUS  BO3HHUKHOBEHHS
uHTephepeHIN/ U GpaKkIruu MEXaHUYCCKUX
BOJIH

- OObBsACHAT,  MEXaHM3M  BO3HHUKHOBEHHS

QJICKTPOMAIrHUTHBIX BOJIH;

- OOBJICHATH MEXaHU3MBI paayornepeaauiui H“

paauonpuema;
- n300paxkarhb cXeMy MPOCTEHIIIEro
paIuoNpPUEMHUKA;

- CHUCTEMAaTHU3UPOBATH u 00001maTh
UHpOpMaLNIO/3HAHUS

- omepupoBarh HUH(MOpPMALMEH/3HAHUSIMH B

IIPEIMETHOM U MEXIPEIMETHOM KOHTEKCTAX;
- HCIOJIB30BaTh LIU(PPOBYIO TEXHUKY;

- YMETb BECTH JUAJIOT, BBICIYIINBATh MHEHUE
OTIOHEHTA,y4aCTBOBATh B JUCKYCCUU, OTKPBITO
BBIPAYKaTh U OTCTaUBATh CBOIO TOUKY 3PEHUS;

- CAMOCTOSATCIIBHO MPOBOAWUTL HUCCIICAOBAHUC,




MoAayssALud. JleTeKTupoBaHUE KOJIEOaHNH.
[IpocTenmmii paguonprueMHUK.
PacnpocTpanenue paauoBoJIH.
Pannonoxkanus. [lonstue o TeneBueHUN.
PasButue cpencrs cAsm.

- ONIPEJEIATh JIUYHOCTHO-3HAYMMBIC 1IN
- CHCTEMaTU3UPOBATh U 0000IIaTh
UH(POPMALIUIO;

- BJIaJICTh HABBIKAMU CUCTEMHO-
UH(POPMALIMOHHOTO aHAIN3A

KonTponbHas paboTa no Temam:

1. « IlepemeHHBIN TOK»

2. « MexaHHUYECKHUE U AIEKTPOMArHUTHBIE
BOJIHBD»

- [IpuMeHATh 3HAHUS K PEHICHUIO (PU3NICCKUX
3a/1a4 (BBIYMCIUTEIIBHBIX, KAYECTBCHHBIX,
rpauveckux) Ha ypOBHE

OTICPUPOBAHUS CJICTYFOIIUMHU
WHTEIUICKTYaTbHBIMH OTICPAllUsIMU: TIOHUMAaHHE,
PUMCHECHHE, aHAIIN3, CHHTE3,

olleHKa, 0000IIIeHIE, CUCTEMATH3 AN

JlabopaTopHas paboTa 1o TemMam:

1. OnpeneneHue yckopeHus CBOOOIHOTO
MaacHus Mpru MOMOIIH MAaTEMATHYCCKOT'O
MasiTHUKa

- IPE/ICTABIIATh PE3YJIbTaThl (PU3NUECKUX
U3MEpEeHU B pa3Iu4HbIX (opMax (TabyIuLbl,
rpaduku, 1uarpaMMmsl U 1p.);

- OLICHUBATh JIOCTOBEPHOCTh JAHHBIX,
MOJIYYEHHBIX B (U3UYECKOM SKCIIEPUMEHTE

OnTuka (19 yacos)

CBeToBBI€ JTydd. 3aKOH IPSIMOJIMHEWHOTO
pacnpocTpaHeHus cBeta. OTpakeHue CBeTa.
[Tnockoe 3epkaino. [Ipenomienue crera.
[Tonnoe oTpakenue. [Ipenomnenue cpera B
IJIOCKONIAPAJIIEIBbHOM INTACTUHKE U
TPEYroJIbHOM MpPU3Me.

JInnza. @OoKyCHOE PaCCTOSAHUE U ONTHYECKAS
cuna auH3bl. opmyna nmun3bl. [locTpoeHue
M300pakeHUH B TOHKOM JIMH3E. YBEITMYCHHE
JIMH3BL

CkopocTts cBeTa. Jlucnepcus cBera.
HNutepdepentus ceera. HabmoneHue
uHTepdepeHIuu B ontuke. JlyimHa cBETOBOM
BOJIHBL. MIHTEep(epeHIrs B TOHKUX TUICHKaX.
Komapna Herotona.

Hudpakuus ceera. Teopun audpaxium.
JudpakiuroHHas pereTka.

[Honspuzanusa ceera. [lonepeynoctsb
CBETOBBIX BOJIH U AJIEKTPOMAarHuTHasi TEOPUs
CBeTa.

Bunel uznmydyenuin. IctouHuku cBera.
Criextpsl

U CIEKTpalibHbIe MPUOOPHI. Buabl ciekTpos.
Crnextpanbhblit ananus. MapakpacHoe u
yIbTPaQHOIETOBOE U3TYUCHHUS.
Pentrenosckue

nyun. [llkana 37eKTpoOMarHuTHBIX
U3JIy4CHU.

- [IpuMeHATh Ha TPAKTUKE 3aKOHBI
T€OMETPUYECKON ONTHUKH ITPH PEIICHUH 3a7ad;
- CTPOUTH U300pAKCHHUS MTPESIMETOB, JIaBACMBIC
JINH3aMH;

- pacCUHTHIBATh PACCTOSIHUE OT JIUH3BI JIO
H300paKECHHS TIPEIMETA;

- PacCUMTHIBATh ONTHYCCKYIO CHITY JIUH3HI;

- U3MEPATH (POKYCHOE PACCTOSIHHUE JIMH3BI,

- HabGmronate siBiieHust HHTEPPEPEHITNH,
JTU(PPAKIMH, TOJISIPU3ALMN U TUCIICPCHH CBETA,;
- U3MEPATH JUIMHY CBETOBOM BOJIHBI 1O
pe3yabTaTaM HaOJIFOACHUS SBJICHUS
uHTephEpEeHITNY;

- OIIPEJICIIATH CIIEKTPAIbHBIC IPAHHIIBI
YyBCTBHTEIBLHOCTH YEJIOBEYECKOIO TJ1a3a ¢
MOMOIIBIO JU(PPAKIIMOHHON PEIIETKH;

- 00BACHATH cHOCOOBI HAOIIOIEHUSI
UHTEP()EPEHIIMOHHON KapTHUHBI,

- JIOKa3bIBaTh MOIEPEUYHOCTh CBETOBBIX BOJIH;
- OnepHupoOBaTh HPopMaluel/3HaHUSIMH B
IPEIMETHOM M MEXKIPEIMETHOM KOHTEKCTAX;
- HCTIOJIB30BaTh IU(POBYIO TEXHUKY;

- YMETh BECTH JUAJIOT, BHICIYIITUBATH MHEHUE
OTITOHEHTA, Y4aCTBOBATh B AUCKYCCHH, OTKPBITO
BBIPQXKaTh M OTCTaUBaTh CBOIO TOUKY 3PEHUS;
- CaMOCTOSATEIHHO TPOBOAUTH UCCIICIOBAHHUE;
- ONPENIENATh TMYHOCTHO-3HAYNMBbIE 1IeITH;

- CUCTEMaTU3UPOBATh U 0000IIaTh
UH(POPMALINIO;

- BJIAJCTh HABBIKAMH CHCTEMHO-
WH(GOPMAIMOHHOTO aHAIHU3a

- BBICTPANUBATh CBOIO OYAYIIYIO




00pa3oBaTeNbHYIO TPAEKTOPHUIO B ACTIEKTE
po(eCCHOHATLHOTO CAMOOTIPEICIICHUS;
- 0OBSCHATH MEXaHU3M M3JTy4CHUS CBETa
aTOMOM;

- KJIacCU(UIIMPOBATH BUJIBI U3ITyYCHU;

KonTpomasHas pabora no temam:
1. «'eomeTpuveckasi ONTHKA
2. «CBeTOBBIE BOJIHBI»

- [IpuMeHATh 3HAHUS K PEIICHUIO (PU3NISCKUX
3a/1a4 (BBIYMCIUTEIIBHBIX, KAYECTBCHHBIX,
rpaduveckux) Ha ypOBHE

OTICPUPOBAHUS CJICTYFOIIIUMHU
WHTEIUICKTYaTbHBIMH OTICPAllMsMU: TIOHUMAaHUE,
PUMCHECHHE, aHAIIN3, CHHTE3,

olleHKa, 0000IIIeHIE, CUCTEMATH3AINS

JlabopaTopHas paboTa 1o Temam:

1. MI3mepenue nokasareiis NpeaoMIICHUs
CTEKJIa TIPU TIOMOIIH TIJIOCKOTIApaUIeTHHOM
IIJTaCTUHBI-

2. N3mepenue GOKyCHOTO PacCTOSTHUS
coOMparoIIel JINH3HI.

- U3MEPATH NOKa3aTeNb MPEJIOMIICHUS CBETa NpU
MTOMOIIY TIIOCKOMAPAIIIETBbHOM MJIACTUHBI

- U3MePATh (POKYCHOE PaCCTOSIHUE
pacceuBarONIEn JTMH3BI;

- IPE/ICTABIIATh PE3YJIbTaThl (PU3NUECKUX
U3MEpEeHUil B pa3Iu4HbIX (opMax (TabIuLbl,
rpaduku, TuarpaMmsl

H 1p.);

- OLIEHUBATh JIOCTOBEPHOCTh JAHHBIX,
MOJIYYEHHBIX B (DU3UYECKOM IKCIIEPUMEHTE

OCHOBBI CIIENHAIBLHON TEOPHH OTHOCUTEIbHOCTH ( 4 yaca)

3aKOHEBI SJICKTPOAWMHAMUWKU W ITPUHIIUII
OTHOCUTCIBHOCTH. HOCTy.]'IaTBI

TECOPUHU OTHOCUTCIIBHOCTH. OTHOCHUTEIILHOCTD

OJIHOBPEMEHHOCTH. OTHOCUTEIHLHOCTh
pacctosiHuid. OTHOCUTENBHOCTh
MPOMEKYTKOB BpEMEHH. PensiTUBUCTCKUI

3aKOH CJIOXCHUA CKOpOCTCﬁ. PensaruBucTckas
JNHaMHKa. 3aBHCHMOCTH MAacChl OT CKOPOCTH.

CBsI3b MEXKIY MAacCOU U SHEPTUECH

- OOBSICHSITH TIOCTYJIAThI TECOPUH
OTHOCHTEJIBHOCTH;

- onepupoBaTh HHGOPMAIIHCH/3HAHUSIMH B
NPEMETHOM U MEKIPEAMETHOM KOHTEKCTaX;
- ACTIOJIB30BAaTh IIU(PPOBYIO TEXHHUKY;

- YMETh BECTH AMAJIOT, BBICIYIINBATh MHCHUE
OTIIIOHEHTA, Y4aCTBOBATh B INCKYCCHH, OTKPBITO
BBIPA)KaTh M OTCTAaUBATh CBOIO TOYKY 3PCHHUS;
- CaMOCTOSTEIBHO MPOBOIUTH HCCIICIOBAHUE;
- OTIPEICIISITh TMYHOCTHO-3HAYUMBIC 11EITH;

- CHCTeMaTU3UPOBaTh U 0000IIaTh
uHpopmaruio;

- BJIQJICTh HABBIKAMH CUCTEMHO-
WH(POPMAIIMOHHOTO aHAIHM3a

- BBICTPaMBaTh CBOKO OYIYIIYIO
00pa30BaTeNIbHYIO TPACKTOPHUIO B ACIIEKTE
po(heCCHOHATILHOTO CaMOOTIPEICIICHUS;

KonTpomnsHas paboTta o Temam:
1. «OcHoBEI CTO»

- HpI/IMCHSITL 3HAHUSA K PCIICHUTIO (I)I/I3I/I‘-ICCI(I/IX
3aaa4 (BBI‘-II/ICJ'II/ITCHLHLIX, Ka4CCTBCHHBIX,




rpadguueckux) Ha ypOBHE

OTICPUPOBAHUS CIICAYIOIIUMU
UHTEJUICKTYaJIbHBIMH OTICPAIMSIMU: TOHUMaHHE,
NpUMCHEHHE, aHAJIN3, CHHTE3,

olleHKa, 0000IIEHNE, CHCTEMAaTH3 AU

KBanroBasi puznka. @Pusuka aroma u aToMHoro siipa (11 yacon)

CrniektpanibHble 3akoHOMepHOCTU. CTpoeHue
atoma. Mognenb Tomcona. OnbIThl
Pesepdopna. [Inanerapuas Moaens aroma.
ITocrynatel bopa.

Monaens aroma Bogopoaa o bopy.
DKCIIepUMEHTAIBHOE J10Ka3aTeIbCTBO
CYIIECTBOBAHMS CTAllHOHAPHBIX COCTOSTHUM.
ATOMHOE PO U I€MEHTApPHbIE YaCTHUIIBL.
MeTo 11 HaONIOIEHUS U PETUCTPALIUU
aJIeMEHTapHbIX yacThll. OTKpbITHE
€CTECTBEHHON paJu0aKTUBHOCTHU. AJb(a-,
Oera- ¥ raMMa-u3Iy4eHHUS.

PannoaktuBHBIE NpeBpamnieHus. 3aKOH
paamoakTuBHOrO pacnana. [lepuon

nonypacnazaa. M3ortonsl. [IpaBuno cMmenenus.

HckyccTBeHHOE TIPEBpaIlleHHe aTOMHBIX
sanep. OTkpeiTre HeliTpoHa. CTpoeHue
aTOMHOTO sipa. SnepHbie

CHJIBI. DHEprus CBsI3U aTOMHBIX SAEP.
HckyccTBeHHas paIuOAKTUBHOCT. SiepHbIe
peaxiuu.

Henenue saep ypana. LlenHsie sinepHbie
peakuuu. SnepHeiii peakrop. TepmosiaepHbie
peakuuu. [IpumeHnenue saepHOM SHEPTUM.
[Tonyuenue paguoaKTUBHBIX H30TOMOB U UX
npuMeHeHue. buonoruueckoe nencTeue
PaZMOaKTUBHBIX U3ITy4YEeHUN

Tpu sTana B pazButun Hu3NKu
AJIEMEHTAPHBIX YaCTUIl. AHTUYACTHUIIBL.

CKoOJIBKO CyHICCTBYCT 3JICMCHTAPHBIX YaCTHULI.

KBapku. B3zaumoneiictue
KBapKOB.

- Habmonate dorosnexrpuueckuit 23pdekr;

- 00BSCHATD 3aKOHBI (hoTodDDekTa;

- pacCUMTHIBATh MAKCUMAIBHYIO KHHETHIECKYIO
DHEPTHIO JIEKTPOHOB MPH (HOTOIIEKTPUICCKOM
s dexre;

- OIIPENIeNISATh PabOTY BBIXO/1a AIEKTPOHA 110
rpaduKy 3aBHCHMOCTH MaKCUMaJIbHO T
KHHETUIECKOW dHEPTUU (OTOIIEKTPOHOB OT
YaCcTOTHI CBETA;

- U3MePATH pabOTy BBIX0/1a JIEKTPOHA;

- HaOJIIOIaTh JIMHEHYATHIE CIICKTPHI;

- PacCUUTHIBATh YACTOTY/ITTMHY BOJTHBI
UCITyCKaeMOTO/TIOTJIONAEMOTO CBETA MPH
TIePex0/Ie aTOMa U3 OJIHOTO CTAIIHOHAPHOTO
COCTOSTHUSA B JIPYTOC;

- UCCJIE0BATh JIMHENYAThIN CIEKTP;

- OOBSICHATD IPUHIIAIT JICHCTBHSI JIa3epa;

- HaOIOIaTh JCHCTBUE J1a3epa;

- BBIYUCIIATH JJIMHY BOJIHBI YaCTHUIIBI C
M3BECTHHIM 3HAUEHHEM UMITYJbCa;

- HaOMII0/1aTh TPEKH 3apsKEHHBIX YACTHII;

- pacCUMTHIBaTh SHEPTHUIO CBS3U ATOMHBIX SIJIED;
- OIPENIENISITh 3aps]l 1 MacCOBOE YHUCIIO
aTOMHOTO 5ipa, BO3HUKAIOLIETO B pe3yJIbTaTe
paZoaKTUBHOTO pacraa;

- BBIYHCIIATH SHEPTHI0, 0CBOO0XKIAIOIIYIOCS TIPU
paZi0aKTUBHOM pacIaje;

- OIIPENIENISTh MPOJIYKTHI SACPHOM peakluu;

- 0CO3HaBaTh YTPO3bl, CBSI3aHHbIE C
MPUMEHEHUEM SIZIEPHOTO OPYXKHUS;

- KJ1accu(UIMPOBATDH JIEMEHTAPHbBIE YaCTHUIIBI;
- onepupoBaTh HPopmaluen/3HaHUSIMH B
MPEIMETHOM U MEXIPEIMETHOM KOHTEKCTaX;

- HCIIOJIb30BaTh HU(POBYIO TEXHUKY;

- YMETb BECTH JUAJIOT, BBICIYIIUBATH MHEHUE
OTITOHEHTA, Y4aCTBOBATh B IUCKYCCHH, OTKPBITO
BBIP2XKaTh M OTCTaUBaTh CBOIO TOUKY 3PEHUS;

- CaMOCTOSATEIHHO TPOBOAUTH UCCIICIOBAHHE;

- ONPENIENATh TMYHOCTHO-3HAYNMBbIE TIEJIH;

- CUCTEMaTU3UPOBATh U 0000IIaTh
UH(pOpMaLIUIO;

- BJIAJICTh HABBIKAMU CUCTEMHO-
UH(GOPMAITMOHHOTO aHAIHM3a

- BBICTPAUBATh CBOIO OYAYIIYIO
00pa30BaTENbHYIO TPAEKTOPUIO B ACTIEKTE
podecCHOHALHOTO CAMOOTIPE/ICIICHUS;




KonTtponsHas pabota o Teme:
1. «kAToMHOE SAPO»

- [IpuMeHATh 3HaHUSA K PELICHUIO (PU3NIECKUX
3a1a4 (BBI‘-II/ICHI/ITCHBHBIX, Ka4C€CTBCHHBIX,
rpaduuecKrx) Ha YpOBHE OTICPUPOBAHHUS
CHGI[YIOIL[I/IMI/I I/IHTCHJICKTyaJIBHBIMI/I
OHepaI_II/ISIMI/I: IIOHHMMAaHHE, HpI/IMeHeHI/Ie, aHaJInu3,
CHHTE3, OIIEHKAa, 0000IIeHEe, CHCTEMATH3aIHs

JlaboparopHas paboTa 1o TemMam:
1. 3yueHue TpeKoB 3apsKEHHBIX YacTHULL IO
dororpadun

- IPEJICTABIISATH PE3YIBTATH (PU3NIECKUX
U3MEPEHUH B pa3mnyHbIX (opMmax (TabIuIsl,
rpaduKu, TuarpaMMel

u 1p.);

- OLICHUBATh JIOCTOBEPHOCTh JAHHBIX,
MOJIYYEHHBIX B (PU3UYECKOM IKCIIEPUMEHTE

3HaueHne (l)P[3HKI/l AJIsA 00bAICHEHUS MHUPa 1 pasBUTUS IIPOU3BOAUTECIBHBIX CHJI OﬁllleCTBa

(1 vac)

Enunas gusnueckast kaptuna mupa. Ousmka
Y Hay4HO-TE€XHMYECKAasi PEBOJIFOLHS.

- onepupoBaTh UH(pOpMaLIMEl/3HAHUSMHU B
IPEIMETHOM U MEXIPEIMETHOM KOHTEKCTAX;
- HCII0JIb30BaTh HU(POBYIO TEXHUKY;

- YMETb BECTH JUAJIOT, BBICIYIINBATh MHEHUE
OTITIOHEHTA, Y4aCTBOBATh B AUCKYCCHH, OTKPBITO
BBIPa)KaTh M OTCTaUBaTh CBOIO TOUKY 3PEHUS;
- CaMOCTOSTEIbHO IPOBOAUTH UCCIIEJOBAHUE;
- OIPENIENATh JTMYHOCTHO-3HAYNMBbIE 1IeJIH;

- CHCTeMaTU3UPOBaTh U 00001IaTh
nHpopmaruio;

- BJIAJICTh HaBbIKAMU CUCTEMHO-
WH()OPMAITMOHHOTO aHaIH3a

Ctpoenue BcesienHoii (2 yaca)

CoHeyHas cHCTeMa KaKk KOMILIEKC Tel,
HMEIOIINX o0111ee nmpoucxoxacHue. Ooume
XapaKTEePUCTHKY T1aHeT. [ [maneTsl 3eMHOM
TPYIIIBL.

Hanekue nmiaaneTnl. COJHIIE U 3BE3/IBI.
Crpoenue u »Boronus Beenennoit

- Habmronate 3Be31b1, JIyHY U TIJ1aHETHI B
TEJIECKOTI,

- HaOJI0IaTh COJTHEYHBIE TSITHA C TOMOIIBIO
TEJIECKOTIA U COJTHEYHOTO IKPaHa;

- ACTIOJIB30BATh Pa3INYHbIC HHPOPMAIIMOHHBIC
pecypcehl ISl IOUCKA M UCCIICIOBAHUS
N300pKEHUI KOCMUYECKUX 00BEKTOB

Pe3zepB (2 uaca)

YYEBHO - TEMATHUYECKWM IIJIAH

PU3UKA 10
Ne | HanmeHoBaHue pa3zena, TEMBI. KonnyectBo uacos
Bcezo/ U3 nux nabopamopHuwix
pabom/ U3 nux KOHMPOIbHBIX
pabom
1 | ®usuka W eCTECTBEHHOHAy4yHbIH Meron mo3Hanus | 1/0/0
TIPUPOJIBI
2 | MexaHuka 23/3/3
3 | MonekynsapHas pu3uka U TepMOJIUHAMUKA 21/1/3
4 | OCHOBBI JIEKTPOIMHAMUKH 21/1/3
Peseps 2




UTOT'O 68/5/9

PU3MKA 11

Ne HanmenoBanue pasaena, TEMBI. KousmmuecTBo yacos
Bceeco/ U3 Hux nabopamophvix
pabom/ H3 Hux KOHMPOIbHBIX
pabom

1 OCHOBBI JIEKTPOIMHAMUKHI 10/0/1

2 Konebanus u BOJTHBI 19/1/2

3 OnTHka 19/2/2

4 OcCHOBBI crieIMaIbHON Teopuu oTHOCHTEIbHOCTH | 4/0/1

5 KBanToBas ¢usuka 11/0/1

6 3HaveHne Qu3uku JUis oObsicHeHus wmupa u | 1/0/0

pa3BUTHUS POU3BOIUTEIBHBIX CUJI OOIIIECTRA.
7 Crpoenue Beenennoit 2/0/0
8 Peseps 2

1V TIPMIOKEHUE

Uroro: 68/3/7

MarepuajibHO-TeXHHUYeCKOe o0ecnievyeHne

HaunmenoBauue

Komnue

(@}
-
oc}
@)

Cucrema 3J1eKTpOCHA0KEHHSI TOTOJI0YHAS

[Hxad s xpaneHus: yaeOHBIX TOCOOMIA

Cucrema XpaHeHUS U JIEMOHCTPAIIMH TAOIHI] M TJIAKATOB

NudopManmoHHO-TeMaTHIECKUN CTEH]T

Orserymurenb

Jocka knaccHas

CT10J1 IEeMOHCTPAIIMOHHBII

Crou yuuresnst

CrtoJ1 yuuTessi npucTaBHOM

Kpecino nns yaurens

RRrRrRR R R R AR

CT0J1 yYYCHUYECKHUI PETYJIUPYEMBIN 1O BHICOTE

-
(6]

CTyn yYEHUYECKHI C PEryIupyeMO BBICOTON

w
o

[xad s XpaHSHUS C BBIABUTAIOIITUMUCS

JACMOHCTpAlIlMOHHBIMHU ITOJIKAMHU

KOMHBIOTep YUUTCIIA, JIMOCH3UOHHOC ITPOTI'PaAMMHOC obecreyeHne

IInaHmmeTHbBINH KOMIIBIOTCP YUUTCIIA

MHorodyHKIIHOHAJIbHOE YCTPOMCTBO

HOKYMGHT-KaMCpa

AKYCTI/ILICCKEUI CHUCTCMA IS AyJUTOPUHA

CeteBoit puiIbTp

CpencTBo opranu3aiiu OeCpoBOIHON ceTH

RRrRRR R R R

Tenexka-xpaHwinnie ¢ CUCTEMOU
MapUIPyTU3aTOPOM Ul OpraHu3anuu oecrr

MOJ3apAAKM W BMOHTHPOBAHHBIM
POBOJHOM JIOKAJILHOM CETH B KJIACCe

-

MoOWIBHBIH KOMIIBIOTEP YYEHHUKA

-

MoOwIbHBIH  Ta0OPAaTOPHBIM  KOMITIEKC
MIPOEKTHOM JIEATENILHOCTH 10 (PHU3HKE

Uil y4eOHOM MpaKTUYeCKOH U

Iudposas naboparopus Ui yUUTEIs

bapomerp-anepony

R

bilok nuTaHus peryaupyeMsli

Be6-KaMepa Ha IMMOJBHUXXHOM IITAaTHUBEC




Becel TexHnyeckue ¢ pa3HOBECAMHU

Buneokamepa st paboThl C ONTHYECKHUMH IPUOOpaMu

I'enepaTop 3ByKOBOM

I'urpomerp (rcuxpomerp)

I'py3 HabOPHBII

JAnHamMomMeTp AEMOHCTPALIMOHHBIN

Kowmriext MOCy bl IICMOHCTpaHHOHHOﬁ C IMPUHAMJIC)KHOCTSIMU

MaHoMeTp )KMIKOCTHON JEMOHCTPALMOHHBIN

MeTp IeMOHCTPallHOHHBIN

MuUKpOCKON I€MOHCTPAMOHHBIN

Hacoc BakyymHubIii KoMmoBCKOTO

CTOJIMK TIOIBEMHBIHN

[lItaTuB NEMOHCTpAlMOHHBIN (PU3HUECKUN

DNEeKTPOTUTUTKA

HaGop neMoHCTpaIimoOHHBIN 10 MEXAaHUYECKUM SIBJICHUSIM

HaGop neMoHCTpaIimoHHBIN 10 JMHAMHUKE BPAIIaTeIbHOTO JIBUXKCHUS

Habop neMoHCTpaIimoHHBIN 10 MEXaHUYECKUM KOJICOaHUSIM

HaGop neMoHCTpaIimoOHHBIN BOJTHOBBIX SIBIICHUN

Benepko Apxumena

Masgtauk MaxkcBesuia

Ha6op ten paBHOTO 00BEMA

HaGop ten paBHOM Macchl

[Tpubop mist feMoHCcTpaIu aTMOCHEPHOTO TaBJICHUS

HpI/I3Ma HaKJIOHAONIAas1Cs1 C OTBECOM

PoIuar neMoHCTpaliMOHHBINA

Cocynpl cooOmaronuecs

CrakaH OTJIMBHOW JEMOHCTPALIMOHHBIN

Tpy6ka HeroToHa

[ITap ITackans

Habop neMoHCTpalimoHHbIN 0 MOJIEKYJISIPHOUM (PHU3UKE U TEIJIOBBIM SBJICHUSIM

Ha6op I[CMOHCTpaHI/IOHHHﬁ I10 T'a30BbIM 3aKOHaM

Habop xanuuisipos

TpyOka /st IeMOHCTpAIMK KOHBEKIIUU B KUJKOCTH

HunauHApsl CBUHIIOBBIE CO CTPYTOM

[ITap ¢ konbLIOM

BEICOKOBOJIBTHBIN UCTOYHHK

I'eneparop Ban-ne-I"paada

Jozumetp

KaMepTOHH Ha PC30HAHCHBIX ANUKAX

NP RrRR R IRrIRR R RIR R R R RPR R R RRIRPRIRR R RN RN R R R R R R R R R, -

KomruiekT mnpuOOpoB ¥ NPUHAUICKHOCTEH JUISI  JIEMOHCTpAIlMd  CBOMCTB
AIIEKTPOMArHUTHBIX BOJIH

Kommiekt HpI/I60p0B AJI U3YUCHUS IPUHIUIIOB pAAUOIIprHEMa U paguornepeaain

Kommiekt ITPpOBO OB

Marsut 1yroo6pa3Hbiit

Maruut noJIocOBOM TEMOHCTPALMOHHBIN

MauHa snexkrpodopHas

MasTHUK 3JIEKTPOCTATUYECKUI

Habop 1o u3yueHuto MarHuTHOTO TOJIsl 3eMITN

Ha6op ,Z[CMOHCTpaI_[I/IOHHHﬁ IO MAarHuTHOMY IOJIFO KOJIBIICBBIX TOKOB

Ha6op ,Z[CMOHCTpaI_II/IOHHHﬁ 110 TTIOJIYITPOBOJHHUKAM

S




Habop nemMoHCTpanMoOHHBIH 10 MOCTOSIHHOMY TOKY 1
Habop neMOHCTpalMOHHBIH 10 3JIEKTPHUECKOMY TOKY B BaKyyMe 1
Habop neMoHCTpaMOHHBIH 10 3IEKTPOJMHAMUKE 1
Habop 111 ;eMoHCTpaliyu MarHUTHBIX MOJICH 1
HabGop ast geMoHCTpanuy JIEKTPUIECKHUX TOJIeH 1
Tpancdopmarop yaeOHbII 1
[Tanouyka CTeKIsIHHAA 2
[Taouka r60HUTOBAS 1
[Tpu6op Jlenma 1
CTpenky MarHuTHBIE Ha MITATHBAaX 1
CyntaH 31eKTPOCTATHICCKUN 1
IITaTrBBI H30JIUPYIOIIHE 1
DNeKTPOMarHuT pa30opHbIN 1
Habop neMOHCTpallmOHHBIN 0 TEOMETPUYECKON ONTHKE 1
Habop neMoHCTpalinoHHbIN O BOJIHOBOM ONTHKE 1
CriekTpocKon JBYXTPYOHBIN 1
Habop criekTpaibHbIX TPYOOK C HCTOYHUKOM MUTAHUS 1
VYcranoBka s uzydeHus: Gotodpdexra 1
Habop nemoHcTpainmonHslil no nocrostHHoi Ilnanka 1
KommekT nss 1abopaTopHOro MpakTUKyMa 10 3JIEKTPHUUECTBY (C TeHEpaTOPOM) 15
Komrutekt ajsi W3ydeHus: OCHOB MEXaHUKH, ITHEBMATHKH W BO300HOBISIEMBIX
WCTOYHUKOB DHEPIUU 8
Iudposas maboparopus mo pusuke s yICHUKA 8
KomrmiekT nist 1abopaTopHOTO MPAKTHKYMa 0 ONITUKE 15
KomrutexT nist 1abopaTopHOTO PAKTHKYMa 10 MEXaHUKE 15
Wcrounuk nutanus (1a00paTOPHBIiN) 15
KomrutekT mmst mabopaTopHOTO MPaKTUKyMa MO0 MOJIEKYISIPHOU (pr3nKe 15
DNeKTpOHHBIC Y4eOHbBIE TOCcOoOUs ISl KabnHeTa (HU3UKH 0,5
KomrutekT yueOHbIX B0 GUIHBMOB 1
KomruiekT noptpeToB 1i1s oopMiieHHs kKabuHeTa 1
KoMIiekT HariasiAHbIX MOCOOMIt 17151 TIOCTOSIHHOTO MCTIOJIb30BaHUS 1
KoMIutekT 1eMOHCTpalmOHHBIX y4eOHBIX TAOJIUII 1
KoMrmnekt ans u3ydyeHuss OCHOB MEXaHUKH, IMTHEBMATUKH U BO30OHOBISIEMBIX
HCTOYHUKOB SHEPTHU 8
Croun yunrens 1
Kpecno ans yunrens 1
Cron 1abopaTOpHBII MOEUHBIN 1
CymunpHas HaHelnb Ui MOCY/bI 1
kad s XxpaHeHUs ¢ BBIABUTAIOUTUMHUCS MOJIKAMHU 1
Hlkad mis xpaHneHus yueOHBIX MocoOui 4
HIkad 11t XpaHeHHs! OCY/IbI 1
Cuctema xpaHeHus TaOJIMI U MJIAKaTOB 1
JlaGopaHTCKUi CTON 1
Ctyn nabopaTopHbIN HOBOPOTHBIN 1




HNHpopManoHHO METOAUYECKHE PeCypPChI

Jlumepamypa ons yuumens

e [IpumepHas mporpamma cpeaHero (MoiHOTO) oOmiero oOpa3zoBaHus MO (QHU3UKE IS
npo¢uibHOr0 ypoBHS (MUCBMO JlemapTrameHTa TrocyIapCTBEHHOW NOJMTUKA B 0O0pa3oBaHUH
MunuctepcTBa 00pazoBanus 1 Hayku Poccun ot 07.07.2005 Ne 03-1263)

o [Iporpamma mo ¢usuke mis 10-11 kmaccoB 00meo0pa3oBaTeNbHBIX YIpexkaeHUH (0a30BbIi
u npo¢unsHbI ypoBHH) (aBTOpbl B.C. lanromenkos, O.B.KopuryHoBa).

e Yuebnuk I'.5. Mskumes, b.b. byxosues, H.H. Corckuit «®u3nka 10 kmacc: ydeOHUK is
0011e00pa30BaTENbHBIX YUPESKACHNHN: 0a30BbIi U TpoguibHBIN ypoBHI»,M.: «IIpocBemenue», 2010.

e YuyeOHuk ['.5I. Makuies, b.b. byxosues, B.M. Yapyrun «®usuka 11 knacc: yueOHUK ams
0011e00pa3oBaTeNbHBIX YUpexKAeHUN: 6a30BbIi U MpoduiIbHBINA YpoBHU»,M.: «IIpocBemenue», 2010.

e PeivkeBuu A.I1. COopHUK 3a1a4 110 Gu3nke i 8-10 Ki1accoB cpeaHeid mKobl. — 12-¢ u3j.-
M.: «IIpocBemienue», 1988

e Konrponpnsie padotel o gusuke: 10-11 ki.: Ku. [Ans yuurens / A.E.Mapon, E.A.Mapos.-
2-e uzn.- M.: «IIpocBemenuey, 2004

e J/leMoHCTpanIMOHHBIM 3SKcniepuMeHT 1o ¢(usuke B cpeaned mkosie. Y.1. Mexanuka,
MoJieKynsipHasi (usuka, ocHOBbI nekTpoauHamuku. [Tox pen. A.A. Tlokposckoro. U3n 3-e.- M.:
«IIpocsemenney, 1978

eOBenunk D.E. m ap. Meroauka mnpenonaBanus (U3MKA B CpenHed mikose: MexaHuKa:
[TocoGue nns yuurens. 2-e uza.- M.: «lIpocBeuienue», 1986

e KuppsnoB A.Il., KopmynoB C.M. TepmonunHamuka M MoJieKynspHas ¢usuka. - M.:
«IIpocsemenney, 1977

e ['mazynoB A.T., Hypmunckuii U.U., [Tuackuii A.A. Meroauka npenogaBaHus (PU3NKU B
CpemHel MmIKoJie: DIIEKTpOInHAMUKa HeCTallMOHApHBIX sBiIeHui. KBanToBas ¢usuka.: [locobue mms
yuutens. 2-e uza.- M.: «IIpocsemenuey, 1989

e Gusuka. 9-11 kmacchl: MpoeKTHAs AEATEIBHOCTh yJammuxcs/ aBT.-cocT. H.A. JIeimapeBa. -
Bousrorpaa: Yuutens, 2008

e ['opnioBa JI.A. MIaTerpupoBannsie ypoku (pusuku: 7-11 xmaccer. — M.:BAKO, 2009

o Jlemuenko E.A. Hecrannaptasie ypoku ¢usuku. 7-11 kmaccel. - Bonrorpan: Yautens-ACT,
2002

e Ypoku (UMK C TNPUMEHEHHEM HWH(POPMAMOHHBIX TexXHOJOTH. 7-11  Kimaccel.
Metoaudeckoe ocoOue ¢ AIEKTPOHHBIM npuiiokenrueM / 3.B. Anekcanaposa u ap. — M.: «['mo0ycy,

2009

Jlumepamypa ona yuawjuxcs

e YuyeOnuk I'.5l. Makumes, b.b. byxosues, H.H. Corckuit «®u3uka 10 kinacc: yueOHUK AJis
0011e00pa3oBaTenbHbIX YUpEeKAeHUN: 0a30BbIi U MpoduiIbHbIN ypoBHU»,M.: «IIpocBemenuey, 2010.

e Yuebnuk I'.51. Msaxkumes, b.b. bByxosues, B.M. Yapyrun «®usuka 11 xiacc: yueOHUK ais
0011e00pa3oBaTenbHBIX YUpEKAeHUN: 0a30BbIi U MpoduiIbHbIN ypoBHI»,M.: «IIpocBemenuey, 2010.

e PeimkeBuu A.I1. COoopHuk 3ama4 o ¢usuke it 8-10 kmaccoB cpemHeld mKojbl. — 12-e u3.-
M.: «IIpocsemienne», 1988

e KuppsinoB A.Il., KopmynoB C.M. Tepmoaunamuka u MozekymsipHas ¢usuka. Ku. [Jlns
yuamuxcs - M.: «IIpocsemenner», 1977

e M.U. baynos becenst nmo ¢pusuke. — M.: [Ipocsemienne, 1964

e [lepensman S.U. 3anumarensHas ¢usuka. M.: Hayka., 1983

e Tapacos JI.B. ®u3uka B npupoze: Ku. [Jns yuamuxcs. - M.: «IIpocsemenne», 1988

e Mapk Konryn. Mup ¢usuku. — M.: «Jlerckas nutepatypay, 1987

Meouapecypcol
e Du3nKa B IIKOJIe. DIEKTPOHHBIE YPOKHM M TECThl. J[BKeHHE W B3aUMOJEHCTBUE TeTl.
JIBUKEHHE U CHUITBI



e ®u3zuka B MIKOJE. ODJEKTPOHHBIE YPOKM U TecThl. Pabora. MomHocTs. DHeprus.
I'paBuTanus. 3ak0OH COXpaHEHUS YHEPTUMU.

e Du3uka B HIKOJIE. DJEKTPOHHBIE YPOKM M TecThl. MouseKynspHas CTPYKTypa MaTepui.
Buyrpennss sHeprusi.

o Ou3KKa B MIKOJE. DJIEKTPOHHBIE YPOKU U TECTHI. DIEKTPUUECKUE 110JIsl. MarHUTHBIE MOJIA.

e Du3uka B IIKOJE. DJEKTPOHHBIE YPOKM U TeCThbl. JnekTpuyeckuil Tok. Ilomyuenue u
neperada JIEKTPOIHEPTHH.

e Ypoku ¢usuku Kupnnna u Medoaus . 10,11 ximace

e Ypokn QU3NKKM C T[pUMEHEHHEM HH()OPMAIMOHHBIX TEXHOJOTHHA. 7-11  Kiacchl.
MynbTHMETHITHOE NIPUIIOKEHHE K YPOKaM.

« http: //class-fizika.narod.ru./prog.htm

e DJIEKTpOHHOE TMpHiIokKeHne K ydeOHuky «®Pusuka. 11 xmace» [, Msaxumes, b.b.
byxosues, B.M. Yapyrun

Texnuueckue cpeocmea o0yueHus
Kommnwrotep, MHTEpaKTHUBHAS JTOCKA
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