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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypPOBHE CpPEAHErO 00IIero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHHWI K pe3yabTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, TmpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU MpernojaBaHusl y4eOHOro
npenmera «®u3uka» B o0Opa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  ®Denepanum,
peaTn3yIoX OCHOBHBIE 00pa30BaTEIbHbIC IPOrPAMMBI.

Copepxanue mnporpaMMbl Mo (PU3MKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEILHOCTHOTO Noxoaa. [IporpamMma o ¢pu3nke COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyEeMbIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3ynbTaTaM OOyueHHUs, a TaKXKE YYUTHIBAET HEOOXOIMMOCTh peanHu3alliil MEKIIPEIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAyYHBIMH YyueOHBIMU IpeaMeTramMu. B Hell ompenpenstorcs
OCHOBHBIC IIeJIW M3y4eHHs (U3UKU Ha YPOBHE CPEIHEro oO0Iero odpa3oBaHUs, IJIAHUPYEMbIE
pe3ysbTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, NpeaMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIaHUpPYEMbIE PE3YNbTAaThl OCBOCHUS Kypca GU3uKu Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIC PE3yIbTAThI MO T0JIaM O0yUYEHUS;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHusl.

®u3rkKa KaK HayKa 0 HauOoJjee O0IKX 3aKOHAX MPUPOIBI, BEICTyMAas B KayecTBe y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HaHHUM 00 OKpYy»KarolleM MHpeE.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOLUN JJs €CTECTBEHHO-HAYYHbBIX Y4eOHBIX
IPEIMETOB, MOCKOIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SBJICHUHN, U3y4aeMBbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHHe U aKTUBHOE
IpUMEHEHHE (PU3NYECKUX 3HAHUN ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Apyrux. 3ydenne Gu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUpOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHIMOJIHEHUN UMHU Y4EOHBIX HCCIIEI0BaHUM.

B ocHoBy kypca ¢u3uku 1ist ypoBHS CpeiHero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM € HEl KypC SIBIISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTe€pHUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeanosiaraeT UCMOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3HMKU C Pa3BUTHEM OOIIECTBa,
a TaKk’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU POOIEeMaMHu.



Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs IOCPEACTBOM BBEACHMSI JJIEMEHTOB COACpKaHMUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CY>KIeHHs MpoOJIeM palliOHAIBLHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHA HAa yYPOBHE CpETHEro o0Imero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GOopMUPOBAHHE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHM, JUIs ONKUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTteMHO-TIeATEIbHOCTHBIN MOJIX0 B Kypce (PU3UKH peau3yeTcs Mpekae BCero 3a cuér
OpraHHu3aIi IKCIEPUMEHTAIbHON JesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
mabopaTOpHBIX pabOT, KOTOphIE B Mporpamme Mo (Qusnke oOBEAUHEHBI B OOUIMN CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YaCTHHKaMH 00pa3oBaTelbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHMS U OCHaIeHus KabuHeta (usuku. [lpu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUNIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAENAETCS PELICHUI0 Pacu€THBIX M KadeCTBEHHbIX 3aj1ad. [Ipu saTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4M C SBHO 3a/JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak ¥ UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/esioB. J[1s KauecTBEHHBIX 3a7a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIECCOB B
OKpY’KaloIIel Xu3HH, TpeOyromume BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpeboBanusmu PI'OC COO Kk MaTepHaTbHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0uiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBHUAX MHTETPHUPOBAHHOTO KaOMHETA MPeIMETOB €CTECTBEHHO-HAyuyHOro IuKiIa. B kaOunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YYEHHUYECKHX MPAKTUYECKUX paboT U JIEMOHCTpPAlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeUMBAET MOCTAHOBKY MEPEUNCIEHHBIX B MPOrpaMMme 0
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil AJis HUCCIIEJOBAHMSI HM3y4aeMbIX SIBJICHHM M IPOIIECCOB,
AMIOUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE IS YYEHMUYECKHX MPaKTHUECKUX paboT ¢Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTcsi B pacdyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHMM AaHAJIOTOBBIX M LU(POBBIX IMPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3Y4YeHUs1 GPU3UKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:



dbopMUpOBaHHE WHTEpeca W CTPEeMIICHUS OOYydYalomMXCcs K HAaydHOMY HW3YYCHHUIO
MPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX M TBOPUECKHUX CIIOCOOHOCTEI!;

pa3BUTHE TMPEACTABICHUI O HAydyHOM MeETOoJe IMo3HaHusi U (GOPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3y4eHHs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHHE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHHEM (PU3UUECKUX 3HAHUN U
HAy4YHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUE MPEACTAaBICHUN O POIM (GU3MKU ISl Pa3BUTHSI IPYIUX €CTECTBEHHBIX
HAyK, TEXHUKUA U TEXHOJOTHUM.

JlocTikeHnne 3TUX Lesell o0ecreyrBaeTcsl PEUIeHHEM CIIEAYIOMMX 3a7ad B Ipolecce
U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeIHEro o01iero o0pa3oBaHus:

npruoOpeTeHne CUCTEMBI 3HaHUM 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsIX, BKJIIOUAsh MEXaHUKY, MOJIEKYISPHYIO (PU3UKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

dopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKHE 3HAHUA Ui OObBACHEHMS
(GU3NUeCKUX SIBICHUH B MPHPOJNE M JUISI TPHHATUS NPAKTUYECKUX PpEIICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pPa3IMYHBIX 33/Ja4 C SBHO 33aJaHHON (HHU3HYECKOM
MOJIENIBIO, 3aJad, TOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3/laHue (pHU3HUEcKOn
MO/JIeIU, aJIEKBATHOM YCIIOBHSM 3aJ1auH;

NOHMMaHue (PU3MYECKMX OCHOB W TPUHIUIIOB JCUCTBUS TEXHHUECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBJIQ/ICHUE METOJAMH CaMOCTOSITENIFHOTO TUIAHMPOBAHUS M MPOBEACHUS (pU3MUECKUX
SKCHEPUMEHTOB, aHaJIW3a W  UHTepIpeTaluuu  UHPOpPMALUHU,  ONpeAeieHUs
JIOCTOBEPHOCTH TMOYYCHHOTO Pe3yiIbTaTa;

CO3/1aHU€ YCJIOBUHN JJIsl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEI0BATEIbCKONW, TBOPUECKON
NeSITETTHHOCTH.

Ha wusyuenue ¢usuku (6a30BbII YpOBEHb) Ha YpPOBHE CpEIHEro 00IIero oopa3zoBaHUs
orBoguTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezneno), B 11 kimacce — 68 vacoB (2
yaca B HEJIEJII0).

[Tpennaraemslii B mporpamme 1o (Gu3nke nepeyeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABJIIETCS PEKOMEH/IOBAaHHBIM, YYMTEIb JEJIaeT BBHIOOP MpPOBEAEHHS J1a00paTOPHBIX padboT u
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaronuXxcs.



COJAEP)KAHUE OBYYEHUA
10 KUIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHMS
®usnka — Hayka o npupoze. Haydnbeie MeTOABI MO3HAHUS OKPYXKAIOIIEro Mupa. Poib skcriepuMeHTa U TEOPUM B IPOLIECCE ITO3HAHUSA
OpUPOBbl. DKCIEPUMEHT B (PU3HKE.
MonenupoBanue (GU3NUECKUX SBICHUH U mporeccoB. Hayunbsie runorespl. @uszndeckue 3aKOHbI M Te€OpUU. | paHHIIBI TPUMEHUMOCTH
¢u3nuecknx 3aKoHOB. [IpUHIIUT COOTBETCTBUS.
Posnb 1 MecTO Gu3uKu B pOpMUPOBAHUHN COBPEMEHHON Hay4YHOW KapTHHBI MUPA, B IPAKTUYECKON AEATEIILHOCTH JIFOJCH.
Jlemoncmpayuu
AHasorossle ¥ MU(GPOBBIC U3MEPUTEILHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe nBmwkeHue. OTHOCHTEIFHOCTh MEXaHHUECKOTO NBIKeHUs. Cucrema orcuéra. Tpaekropus.

[Tepemenienue, CKOPOCTh (CPEaHSS CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPCHHE MAaTEPHATLHOW TOYKH, HX TIPOSKIIUU Ha OCH CHCTEMBI
koopauHat. CIIoKEHUE TIEPEMEIICHUI U CJI0)KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOpEHHOE MpsIMOJMHEHHOEe NIBIKeHue. ['paduku 3aBUCMMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, MYTH H
NepeMEeIICHIS] MATePHATEHON TOYKH OT BPEMECHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneitnoe aBmkeHue. [[BrkeHHE MaTepuUaTbHOW TOYKM MO OKPYKHOCTH C TMOCTOSHHOM TO MOJIYIIO CKOPOCTHIO. YTIOBas
CKOpPOCTb, TUHEIHas ckopocTh. [leproa u yactota obparienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHUYECKHE YCTPOUCTBA U MPAKTUIECKOE TPUMEHEHHE: CITUAOMETD, IBHKCHHIE CHAPSIOB, IICTHBIC ¥ pEMEHHBIC TIepe/IavH.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, MILTFOCTPAIUS KWHEMATHYECKUX XapaKTePUCTUK TBUKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

HabGnronenue aBuxeHus Tena, OpOIeHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hampasrienue cCKkoOpoCTH NMPU ABMKEHUU TI0 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, n1abopamopvie pabomuol

V3y4yeHrne HepaBHOMEPHOTO JBHKCHHSI C IIEJTbIO ONPEIeIICHUSI MTHOBEHHOW CKOPOCTH.



HccnenoBanue COOTHOIIECHUS MEXAY IYTSAMH, NPONACHHBIMM TEJIOM 3a IIOCIEJOBATEIbHBIE pPaBHBIC IPOMEXYTKH BPEMEHHU IIpU
PaBHOYCKOPEHHOM JIB)KEHUU C HAYaJIbHOM CKOPOCTHIO, pAaBHOM HYIIIO.

N3yuyenue aBUKEHUS LIAPUKA B BA3KOU KUIKOCTH.

N3yueHue qBM>KEHUS Tena, OpPOLIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

IIpunnun otHocutenbHOCTH ['anunes. [lepssiii 3akoH HeroToHa. MHEepuuanbHble CHCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akon HeroToHa miis MarepuanbHoi Touku. Tperuit 3akon HeroTona st
MaTepUaIbHBIX TOYEK.

3aKkoH BceMupHOro Tsarorenus. Cuna tsoxectu. IlepBast kocMuueckas CKOpPOCTb.

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

Tpenune. Bunpl Tpenust (okosi, ckoibxeHust, kaueHus). Cuiia tpenus. Cyxoe tpenue. Cuia TpeHUsI CKOJIbKEHUS U CUJIa TPEHUSI TTOKOSL.
Koadduuuent tpenus. Cuiia CONpOTUBICHUS IPU ABHKEHUU TeJla B )KUAKOCTH UM Tase.

[TocTynaTenbHOE M BpallaTesIbHOE ABHKEHHE a0COIFOTHO TBEPOTO Tela.

MoMeHT cuiibl OTHOCUTENBHO OcH BpaieHus. [lnedo cuiel. YcnoBus paBHOBecHs TBEPAOIO Tela.

TexHuuyeckue ycTpoiCcTBa U MPAKTUUECKOE IPUMEHEHHE: MTOAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBieHME NHEPLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnoxeHue cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaliii.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnosus paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydenue ABmkeHUs OpycKa IO HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAIOUINX B MIPYXHHE U PE3WHOBOM 00paslie, OT ux JeGopMaiuu.

HccnenoBanue ycl0BUI paBHOBECHUS TBEPIOTO TeJa, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akonbvl coOXpaHeHus 6 MmexaHuKe



Hmnynbe MaTepualbHOW TOYKM (T€da), CUCTEMbl MaTepHalbHBIX TOueK. MMmmynbc cuiibl M M3MEHEHHE HMILyJbCa Teja. 3aKoH
COXpaHEHHUs UMITyJIbca. PeakTUBHOE IBUKEHHUE.

Pabora cunbl. MOIIHOCTB CHUJIBL.

Kunernueckas sHeprusi MaTepuaibHOW TOUKU. Teopema 00 U3MEHEHUU KUHETUYECKOM SHEPIHH.

[TorennuanbHas sHeprus. [loTeHumanbHas 3Heprus ynpyro aeGopMHUpOBaHHOW MNpykuHbl. lloTeHuManbHas SHeprus Tena BOIM3U
IIOBEPXHOCTU 3€MJIH.

[ToreHunanbHble U HEMOTEHIMAIbHbBIE CHIIbL. CBsI3b pabOThl HEMOTEHIMAIBHBIX CUJI ¢ U3MEHEHUEM MEXAaHWYECKOW IHEPIMHM CHUCTEMBbI
TeNl. 3aKOH COXPaHEHHs] MEXaHUYECKON DHEPIUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONEP, MPYKUHHBIA UCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

[Tepexon noTeHLIMATBHON PHEPTUM B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul

N3yueHne abCcosIIOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3U pabOThI CHIIBI ¢ K3MEHEHNEM MEXaHUYECKOM 3HEPruM Tejla Ha IPUMEpE PacTsKEHUs PE3MHOBOIO KI'yTa.

Pa3nen 3. Mosekyasipuast puM3MKa M1 TEepMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOpUM W MX ONbITHOE oOOoCcHOBaHHME. bpoyHoBckoe nBumxeHue. duddyzus.
XapaxkTep JBMKEHMS M B3aUMOJICHCTBUS YacTUIl BemiecTBa. Mojenu CTpoeHHus ra3oB, KUIKOCTEH W TBEPIBIX Tel U OOBSICHEHHWE CBOICTB
BEII[ECTBA Ha OCHOBE 3THX Mojeei. Macca u pazmepsl Mmosiekyin. KomnuecTBo BemectBa. [loctosuaas ABorapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mozens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KMHETHYECKOM TEOpUH HIealIbHOTO ra3a. AGCOIIOTHAs TeMIepaTrypa Kak
Mepa CpeIHEHd KWHETMYECKOW IHEPTHM TEIUIOBOrO JBM)KEHUs dacTull ra3a. [llkana temnepatyp KenbBuHa. ['a30Bble 3aKOHBI. YpaBHEHUE
MenneneeBa—Knaneiipona. 3akon [lanpToHa. M3omporecchl B HWa€albHOM Ta3e ¢ TMOCTOSIHHBIM KOJMYECTBOM BemiecTBa. [paduyeckoe
IpeJICTaBICHUE N30IPOLIECCOB: N30TEPMa, U30X0pa, u300apa.

TexHuueckue ycTporcTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThI, TOKA3bIBAIOUINE TUCKPETHOE CTPOSHHE BELECTBa, (poTorpa@uu MOIEKyJ OPraHUYECKUX COCTMHEHHH.



OnbIThl 0 AU(PY3UH KUAKOCTEH U ra30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogenb onbita ITepHa.

OneIThI, JOKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHS.

Monens, niurocTpupyronas Ipupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UEAIBHOTO ra3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul

OmnpezneneHue Macchl BO3yXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpPEHUI 00bEMa KOMHATBI, IaBJICHUS U TEMIIEPaTyphbl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOIO ra3a.

Tema 2. Ocnosvt mepmoouHamuku

TepMoanHaMuueckas cucteMa. BHyTpeHHss SHEprusl TEpMOAMHAMUUYECKON CUCTEMBI U clIOco0bI €€ n3MeHeHus. KoauuecTBo TemioTsl u
paboTta. BHyTpeHH:s 3HEprus 0JlHOATOMHOI'O UJIeaJbHOro ra3a. Bujpsl Tenonepenauu: TenaonpoBOAHOCTb, KOHBEKIMS, 3TyYeHUe. Y JelibHas
TEIUIOEMKOCTB BelecTBa. Kom4yecTBo TEMIOTHI U TEIUIONEPELaye.

[Tonsitue 00 agnadbarnoMm mpouecce. [lepBriit 3akoH TepmoauHaMuku. [I[pruMeHeHne mepBoro 3aKkoHa TEPMOJMHAMHUKU K U30IPOIECCaM.
I'padmueckas unTepnperanus padboTh rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMocTh NpoLeccoB B MPUPOJIE.

TennoBble MamuHbl. [IpuHIMIB AeHCTBUS TemioBbIX MamiuH. IIpeoOpa3oBaHus sHepruM B TEIUIOBBIX MamiuHax. KosdouiueHnt
MoJIe3HOro JielcTBUS TeruioBoil Mammubl. [{ukn KapHo u ero ko3d@uumeHT mnonesHoro AeWcTBUA. ODKOJOTHYECKHE MPOOJIeMBbl
TEIJIOOHEPTETUKH.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE PUMEHEHUE: IBUTATENIb BHYTPEHHETO CropaHus, ObITOBOM XOJIOAUIBHUK, KOHIAUIIUOHED.

Llemoncmpayuu

W3MeHeHre BHYTpEHHEW SHEpruM Tela MpH COBEPIICHUH pabOThl: BbUIET NMPOOKH W3 OYTBUIKM MOJ JIEHCTBHUEM CXKATOrO0 BO31yXa,
HarpeBaHue 3(Qupa B JIaTyHHOM TpyOKe MyTEM TpeHus (BHIE€OAEMOHCTpALs).

M3MeHeHHe BHYTpEHHEH sHepruM (TeMIieparypsl) Tejia Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3LYLIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENsl BHYTPEHHETO CrOpaHusi, pEaKTUBHOI'O ABUTATEs.

Yuenuueckuii sxcnepumenm, n1abopamopuule pabomoi

W3mepenue yaenbHON TEeIII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHaeHcanus. Mcrnapenue u xuneHue. AOGCONIOTHAas U OTHOCUTENIbHAs BJIaKHOCTh BO3Jyxa. HacklmeHHbI map.
VY nenbHas TemioTa napoodpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.



Teépmoe Teno. Kpucrammmueckre W amMopdHbie Tesa. AHU30TPONHsS CBOMCTB KpHcTauioB. JKuakue kpuctamisl. COBpeMEHHBIC
Mmatepuaibl. [LnaBieHue u Kpuctauiu3aius. Y aeabHas Teriora miasjiceHus. Cyonumarius.
YpaBHEHHE TEIJIOBOTO OaaHca.

Texumueckne YCTpOﬁCTBa N IPAKTHYCCKOE IIPUMCHCHHUEC. THUIPOMETP HU IICUXPOMETP, KaAJIOPHUMETP, TEXHOJIOIMU IIOJIYUCHUA
COBpPEMEHHBIX MAaTE€PHUAJIOB, B TOM YHCJIC HAHOMATCPHUAJI0B, U HAHOTEXHOJOTUH.

Llemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenve npyu mnoHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Halmonenue narpeBaHus U IUIaBJICHUS KPUCTAIUTMYECKOTO BEIIIECTBA.
JleMOHCTpanus KpUCTaJlIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHne OTHOCUTEIHHON BIQKHOCTH BO3/1yXa.

Paznen 4. DaekTpoanHaMuka
Tema 1. dnexkmpocmamuxa

SJIGKTpI/ISaHI/IH TCII. BJIGKTpI/I‘leCKI/Iﬁ 3aps. I[Ba BH A JICKTPUUCCKUX 3apsa10B. HpOBO,Z[HI/IKI/I, AUSJICKTPUKHU U ITOJTYIIPOBOJHUKH. 3aKoH
COXPAaHCHUS IJICKTPUUICCKOr'o 3apsdaa.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. TodeuHslil anekTpuueckuil 3apaa. DaekTpuueckoe nojie. HanpsxEHHOCTh 3IeKTpUYECKOro
nosist. [IpuHIun cynepno3unmn a3eKTpuIecKux nosei. JInHum HanpsyKEHHOCTH 3JIEKTPUUECKOTO TOJIS.

PaGora cun anekrpocraTuueckoro mois. [lotennuan. PasHocTe moreHImanoB. [IpOBOMHUKK U JUAJIEKTPHKH B 3JCKTPOCTATHUYECKOM
nose. Jusekrpuyeckas MpOHUIIAEMOCTb.
OnekrpoéMkocTh. KonpeHcaTop. DnekTpoéMKOCTh TIIOCKOTo KOHICHCATOpa. JHEPrUs 3apsHKEHHOT0 KOH/IEHCATOPA.

TexHuueckrue YCTpOMCTBA M IPAKTUYECKOE NPUMEHEHME: DIIEKTPOCKOIl, DJIEKTPOMETP, DJIEKTPOCTATHUYECKAsl 3alluTa, 3a3eMIICHUE
AIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMPOBAIBHBIN anmnapar, CTPYHHBIN TPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO M IPUHIAIT AEHCTBUSA 3JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TT0JIE 3apsKEHHBIX TEl.

IIpOBOAHUKM B DJIEKTPOCTATUYECKOM I1OJIE.

DJIEKTPOCTAaTUYECKAs 3aIUTa.



JMATIEKTPUKH B JIEKTPOCTATUYECKOM TI0JIE.

3aBUCUMOCTh D3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAAM IUIACTUH, PACCTOSHUS MEXAY HUMU M JUAJICKTPUUYECKOM
MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHASHcaTopa.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUUYECKUH TOK. Y CIIOBUS CYIIECTBOBAHMS AJIEKTPUUECKOTO ToKa. Mctounuku Toka. Cuia Toka. [TocTosIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Lenu.

DJIEKTPUUECKOE COIMPOTHUBIICHHE. Y IEIbHOE CONMpPOTHBIIEHUE BemiecTBa. llocienoBaTenbHoe, MapauiesibHOE, CMEIIaHHOE COCIMHEHUE
MIPOBOJIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JleHiia. MomHOCTb 37€KTPUYECKOTO TOKA.

DNEKTPOABUKYIIAs CHJIa U BHYTPEHHEE CONMPOTUBICHHE MCTOYHUKA TOKa. 3akoH Oma ISl MOJTHON (3aMKHYTOM) SJIEKTPHUYECKON IEMH.
KopoTtkoe 3ambikanue.

DIIeKTpOHHAs MPOBOJAUMOCTD TBEPABIX METAINIOB. 3aBUCUMOCTh COMPOTUBIICHUSI METAJUIOB OT TeMIeparypbl. CBEpXIPOBOANMOCTbD.

DJIeKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M HpUMECHash MPOBOAMMOCTH MONYNpPOBOAHUKOB. CBolicTBa p—N-nepexona. IlomynpoBoaHUKOBEIE
npuOOpHI.

DIIEKTPUUYECKHI TOK B paCTBOpaxX M pacruiaBax dJIEKTPOJMTOB. DIIEKTPOIUTHIECKAs JUCCOMAIINS. DIEKTPOIIU3.

DIEeKTpUUYECKHI TOK B ra3zax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [lna3ma.

TexHU4ecKnue yCTpOMCTBA M MPAKTUUYECKOE NMPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOUHUKHU TOKA, 3JIEKTPOHArpeBaTeIbHbIE
MpUOOPBI, AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIEHUS, BaKyyMHBIH JHOJ, TEPMUCTOPHI U  (OTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCHMOCTH COTIPOTUBIICHUS UIUHAPHIECKUX MPOBOJTHUKOB OT JITMHBI, TDIOMIAIH TTOTIEPEYHOTO CEUCHHS U MaTepuara.

CwmenranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMoe wu3MepeHHue >IEKTpOoABMKYIIEH cuibl. KoOpoTkoe 3amblkaHME TalbBaHUYECKOI'O JJEMEHTa U OLEHKa BHYTPEHHETO
CONPOTHUBIICHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOIUTOB.



HckpoBoii pa3psii ¥ MPOBOJIUMOCTb BO3IyXa.

OIHOCTOPOHHSISI TPOBOJIMMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydeHne CMEIIaHHOTO COSAMHEHUSI PE3UCTOPOB.

H3mepenue 31eKTPOABUKYIIEH CHUIIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHHUS.

Hab6monenue anexrpoinusa.

Me:xnpeameTHblie CBS3U

Uzyuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocymiecTBIsSeTCS C YYETOM COAEpPKATEIbHBIX MEXKIPEAMETHBIX CBA3EH ¢
KypcaMy MaTeMaTHKH, OMOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnusie noHamus, CBI3aHHbIE ¢ U3yYECHHEM METOJOB HAYYHOTO MO3HAHMS: SBICHHE, HAYYHBIA (aKT, THIIOTE3a, GU3NIecKas
BEJIMYHMHA, 3aKOH, TEOPHUsI, HAOIIOICHHE, IKCTIEPIMEHT, MOJICTTMPOBAHUE, MOJICNb, U3MEPEHHE.

Mamemamuxa: pelleHUe CHUCTEMbl YypaBHEHHWH, JuHelHas ¢QyHKuusa, mnapabona, runepbona, uxX Trpadukd U CBOKHCTBA,
TpUTOHOMETpHUecKue QYHKIMH: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI M UX MPOEKIIMH
Ha OCU KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

buonocusi: MEXaHUYECKOE JIBIDKCHUE B )KHBOW mpupoje, TuQy3usi, 0CMOC, TETUIOOOMEH XKUBBIX OPraHU3MOB (BHIBI TCILIONECPEIAYH,
TEIUIOBOE PABHOBECHE), DJIIEKTPUUECKHE SIBICHUS B )KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISIpHASI Macca, TEIIOBbIE CBOMCTBA TBEPIBIX
TeJI, )KUJIKOCTEH U Ta30B, JJICKTPHUUECKUE CBOMCTBA METAINIOB, JJICKTPOIUTHIECCKAS TUCCOIHAIHS, TaIbBAaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHME ABMKEHUN C UCHOJIB30BAHMEM MEXAaHU3MOB, YUET TPEHHUS B TEXHHKE, MOJIIMITHUKH, WUCIOJIb30BaHUE
3aKOHA COXPAaHEHHUs HMIYJIbca B TEXHUKE (pakera, BOAOMET M JApYyrue), ABUTATelb BHYTPEHHETO CrOpaHMs, MapoBas TypOWHA, OBITOBOI
XOJIOAWIBHUK, KOHAMIIMOHEP, TEXHOJIOTHU TOJYYEHHUsI COBPEMEHHBIX MaTEpHAJIOB, B TOM YHCJIE HAaHOMATEPHAJIOB, M HAHOTEXHOJIOTHH,
JJIEKTpOCTaTUYEeCKasl 3alluTa, 3a3eMJICHHE DJIEKTPONpPHOOpOB, KCEPOKC, CTPYMHBIM MPUHTEp, JJIEKTpOHArpeBaTeIbHble TMPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC
Pa3zgea 4. duekTpoauHaMuKa
Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA
ITocrossHHBIE MarHuThl. B3auMOAEHCTBHE NOCTOSHHBIX MAarHuToOB. MarHuTtHOe mnoJie. Bexktop MarHuTHOW HHAYKIMU. [IpuHImn
CYNEPIIO3UIIMU MAarHUTHBIX NoJiel. JIMNHUY MarHUTHOM MHAYKIMU. KapTuHa TMHUI MarHUTHONW MHYKIUU TOJISI IOCTOSTHHBIX MarHUTOB.



MarsnuTtHoe noje npoBOJHMKA ¢ TOKOM. KapThHa JMHMA MHIYKIMM MarHUTHOIO IOJS JJIMHHOIO MPSIMOIO MPOBOJHHMKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJIHUKA, KaTYIIKU ¢ TokoM. OnbIT Dpcrena. BzanmonelicTBie NpoOBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib ¥ HallpaBJICHHE.

Cuna JlopeHnua, e€ Moay/b U HampaBlieHUE. J[BrkeHNe 3apsyKEHHOM YacTHUIIBI B OJHOPOIHOM MarHUTHOM mose. Pabota cumsl Jlopenia.

SIBneHue 3JIeKTpOMarHUTHOM HHAYKUMH. [IOTOK BeKTOpa MAarHUTHOM MHAYKIUHU. OJEKTPOJABWKYINAS CHJIAa HWHAYKUUU. 3aKOH
JIEKTPOMArHUTHOM MHAYKUuU Papanes.

BuxpeBoe anekTpuueckoe mosie. DIEKTPOABUKYIAS CUJIa MHAYKIHH B MPOBOJAHHUKE, JABUXKYIIEMCS MOCTYNATEIbHO B OJHOPOIHOM
MarHuTHOM TIOJIE.

IIpaBuiio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJIEKTPOIBUKYINAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE I0JI€.

TexHuueckue ycTpoucTBa U NMPAKTUUECKOE NPUMEHEHHUE: MOCTOSHHBIE MArHUTHI, 3JEKTPOMArHUTHI, 3JEKTPOABUIATEINb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTB AJIEKTPOJABHKYIIEH CUIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHHUS MATHUTHOT'O MTOTOKA.

SIBneHre caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue 1eicTBUS IOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON UHAYKIIUH.

Pasnea 5. Kosie0anus 1 BOJIHBI



Tema 1. Mexanuueckue u 31eKmpoOMazZHumMHble KOJ1€0AHU

Konebarenbnas cuctema. CBoOOMHBIE MexaHnueckue kosiebanus. ['apmonnueckue konebanus. [lepuon, yacrora, aMmmuTyaa u ¢asa
Kosiebanuii. IIpyXWHHBIM MasTHUK. MaTeMaTH4ecKuil MasTHUK. YpaBHEHHE TapMOHMYECKHUX KojeOanwii. [IpeBpamenue sHepruu mnpu
rapMOHHYECKHUX KOJICOaHUSX.

Konebatenbubiit koHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KOJIeOaHHUS B HJICAIBHOM KOJIEOATEIIbHOM KOHTYype. AHAJIOTHUS MEXKIY
MEXaHUYECKUMHU M 3JIEKTPOMArHUTHbIMU Konebanusmu. Popmyna TomcoHna. 3akOH COXpaHEHHUS PHEPTUU B HJICAUIBHOM KojeOaTeITbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaroumx KoiebaHusx. BeiHyxIeHHbIe MexaHuUecke KoneOanus. Pesonanc. BeiHyX€HHbBIE 2IEKTPOMarHuTHbIE
Kosie0aHusl.

[TepemennbIil Tok. CHHYCOUAANBHBIN NIepeMEHHBIH TOK. MOIHOCTh IEPEMEHHOT0 TOKA. AMIUIUTYJHOE U JIEHCTBYIOIIEE 3HAUEHUE CUIIbI
TOKA Y HAIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPeOIECHUE SICKTPUUECKOM SHEPruu. DKOJIOTMYECKHe PHUCKH TPU MPOU3BOJICTBE
anexkTpodHeprun. KynbTypa uCronb30BaHUs AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuuyeckue yCTpoMcTBa M MPAKTUYECKOE IMPUMEHEHHUE: JJIEKTPUUYECKUH 3BOHOK, TIEHEpaTrop IMEPEMEHHOI0 TOKa, JHHHUU
aJIeKTponepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJie0aTenbHOM cucTeMbl (MPYKUHHBIN WM MAaTeMAaTUYECKUN MasTHHK).

HabGmronenue 3aryxaronmx KojgeOaHuid.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Habmtonenue pesonanca.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIeOaHMs.

OcuuorpamMmsl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSPKEHUS! OT BPEMEHM ) [U1s AJIEKTPOMAarHUTHBIX KOJIeOaHU.

Pe3onanc npu nocneaoBaTenbHOM COEIUHEHUH PE3UCTOPa, KaTYyIIKU MHAYKTUBHOCTH U KOHJEHCATOPA.

Mogenb TMHUY 3IIEKTPOIIEpPEIaUH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HccnenoBanue 3aBUCMMOCTH TIEPUOIAa MaJIbIX KOJI€OAHUM Ipy3a HAa HUTHU OT JUIMHBI HUTU U Macchl rpy3a.

HccnenoBaHue nepeMeHHOI0 TOKa B IIETIH U3 MOCIIE0BATEIbHO COETMHEHHBIX KOHIEHCATOpa, KaTyIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

Mexannueckre BOJIHBI, ycI0BHs pacripocTpaneHus. [lepuon. CkopocTh pacpocTpaHeHus U JUIMHA BOJIHBL. [lonepednsle U MpoaoIbHbIE
BoJIHBL. IHTepdepenns u nudpakiys MeEXaHUUeCKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.



DONEeKTPOMarHUTHBIE BOJIHBI. YCIOBHUS HW3Iy4EHUS OJJIEKTPOMArHWTHBIX BOJH. B3auMmuas opuenrtanusi BektopoB E, B, V B
AIIEKTPOMAarHuTHON BoJjHE. CBOICTBAa AIIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHE, MPEIOMIICHHE, MOospu3aunus, Audpaxius, WHTepPEpeHIHs.
CKOpOCTb 3JIEKTPOMAarHUTHBIX BOJIH.

[kana 3neKTpoMarHUTHBIX BOJH. [IpuMeHeHre 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuIeHUs. Paqnonokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHudyeckue yCTpoOWCTBa U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI, YJIbTPAa3BYKOBas JUArHOCTUKA B TEXHUKE U
MEAMIIMHE, Pajiap, paluonpuéMHUK, TEIIEBU30p, aHTeHHA, TeiaedoH, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUYECKHUX BOJIH.

Habmronenue nnrepdepeHny u AuQpakiui MEXaHM4eCKUX BOJH.

3BYKOBOH pE30HAHC.

HabGmronenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYI0OM ¥ 9aCTOTOM KOJeOaHUIA.

HccrnenoBanue CBONCTB 2JIEKTPOMArHUTHBIX BOJIH: OTpayKEHUE, MPEIIOMIICHUE, Ospu3alus, tudpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsMonuHeiiHOe pacnpoCcTpaHEHUE CBETa B OMHOPOAHOM cpeae. JIyu cBeta. ToueUHbIN HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpakeHus cBeta. [locTpoeHne n300paxeHui B TIIIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI TpeNOMIIEHUs cBeTa. AOCONIOTHBINA TMOKa3aTtens mpenomieHus. [lomHoe BHyTpeHHEe OTpaKeHHeE.
[IpenenbHbBIN Yoy MOJHOTO BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CioxxkHbIl cocTaB O6enoro ceera. LIBer.

Cobupatoniue U pacceuBarolue JHUH3bL. ToHKas JuH3a. POKYCHOE pacCTOSTHME M OINTHYecKass cuiia TOHKoW nuH3bl. [locTpoenue
M300paxKeHHi B COOUPAIOIINX U pacCEUBAIONINX JHH3aX. DopMya TOHKOH JIMH3BI. Y BeTMYeHHE, JaBaeMOe JINH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas ontuka. WuTepdepenuus cBera. KorepeHTHble HMCTOUYHHMKH. YCIOBUS HAOMIOACHHUS MaKCUMyMOB M MHHHUMYMOB B
uHTEepEPEHITMOHHON KapTUHE OT ABYX CHH(]A3HBIX KOTEPECHTHBIX UCTOUYHUKOB.

Hudpaxmus ceera. Judpakuronnas pemeérka. Y ciaoBue HaOMIOACHHS TTaBHBIX MAaKCUMYMOB TIPU TaJIEHUH MOHOXPOMATHYECKOTO CBETa
Ha TU(PPAKIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.



TexHuyeckue ycTpoicTBa M MpaKTHUYECKOe MPUMEHEHHE: OYKH, Jyma, (oToammnapar, NpOEeKIMOHHBIN anmnapaT, MUKPOCKOII, TEIECKOIL,
BOJIOKOHHAS ONTUKA, TU(PpaKIIMOHHAS PEIIETKA, TOJISIPOI.

Llemoncmpayuu

[IpstmonuHetHOE paclpocTpaHeHHne, OTpakKeHUe U mpenoMieHue cBeta. OnTudeckue npruoopshl.

[TonHoe BHYTpeHHee oTpaxkeHue. Mojenb CBETOBOIA.

HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6mronenue qucnepcuu certa.

[Tony4yeHune criekTpa ¢ HOMOIIBIO TIPU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

W3mepenue moxka3aTesst MpeioMIICHHS CTEKIIA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Habmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cielIHAJILHONH T€OPUU OTHOCHUTEIbHOCTH
['paHuIBl IPUMEHUMOCTH KJIAaCCHMUYECKOM MexaHMku. [locTynarel cnenualbHON TEOPUHM OTHOCHTEIBHOCTH: MHBAPUAHTHOCTH MOZYJIS
CKOPOCTH CBETA B BAKYyM€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKPAILIEHUE JITUHBI.
OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.
CBs13bp MaccChl C SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKOMN YaCTHUIIbI. DHEPTUs IOKOS.

Pa3nen 7. KBantoBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®oronsl. opmyna [Inanka cBa3M 3HEeprun GOTOHA C €ro YaCTOTOW. DHEPrus U UMMYJIbC (POTOHA.
OtxperiTre u uccnenoanue gporodddexra. Onpitel A. I'. CtoneroBa. 3akoHsl hoTorddexta. YpaBHeHHe DiHIITEHHA U1 HoTOdPPexTa.
«Kpacnas rpanuna» gorosddexra.
JaBnenue cBera. OnwiTe! [1. H. JIeGenena.



XUMHAYECKOE IEUCTBUE CBETA.

TexHUYeCKne yCTpOUCTBA U MPAKTUYECKOE PUMEHEHHE: (POTOAIeMEHT, (OTOIATINK, COTHEYHAs OaTapes, CBETOAUOI.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monenb atoma Tomcona. OnbiTel Pesepdopaa o paccesuuro o -yactui. [Tnanerapuas moaens atoma. [loctynarer bopa. M3nyuenue u
noryiomenne (OTOHOB TPHU IEPEXoJe aToMa C OJHOTO YPOBHSI SHEPruM Ha Ipyroi. Buapl cnextpoB. CHeKTp ypOBHEW SHEpPTHH aToma
BOZIOpPOAA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJTHOBOH Ayann3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JTyYEHUE.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopaa.

OrnpezeneHne JIMHBI BOJIHBI Jla3epa.

Habmonenne nuHelyaThIX ClIEKTPOB U3IIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

HaGnronenue nuHeyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCMEPUMEHTHI, JTOKA3BIBAIOIINE CIOXXHOCTH CTpoeHHs siapa. OTkpbiTHE panunoakTuBHOCTH. OmnbiTel Pesepdopna mo ompeaeneHutro
COCTaBa paJIn0AKTUBHOTO n3nydeHus. CBoiicTBa anb(a-, 6eta-, raMMa-u3IydeHus. BiusHue painoakTHBHOCTH Ha KHUBBIE OPTaHU3MBI.

OTxkpbITHE TPOTOHA U HeWTpoHa. HykionHas mozens sapa ['elizen6epra—lBanenko. 3apsn sapa. MaccoBoe uncio siipa. M3oTons.

Anbda-pacniaa. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. 'amMa-u3iaydeHue. 3aKkoH paJMOaKTUBHOTO pacmaja.

DOHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT maccol spa.

Snepusle peakuuu. [lenenue u CUHTES sSIEp.

Snepubiii peaktop. TepMmosiepHblii cuHTe3. [IpoOieMbl M MEPCHEKTUBBI SIEPHOM SHEPreTHKHU. DKOJIOTWYECKHE ACIEKTHI SIEpPHOM
SHEPreTHKH.

OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.



Metonbl HaOMIOEHNS U PETUCTPALIMH HIEMEHTAPHbBIX YACTHII.

OyHaMeHTaIbHBIE B3aUMOACHCTBUSA. EAMHCTBO (hM3nyecKoi KapTHHBI MHpa.

TexHu4eckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TO3UMETp, Kamepa BuiibcoHa, siiepHblil peakTop, aToMHas 6oMoa.
Jlemoncmpayuu

CuéTunK MOHU3UPYIOIMX YaCTHLI.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue TpeKoB YacTHII (TI0 TOTOBBIM (hoTOrpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHs acTpoHOMUU. [TpuKiagHoe 1 MUPOBO33pEHUYECKOE 3HAUCHUE aCTPOHOMMUH.

Bup 3Bé3anoro neba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

Conneunas cucrema.

Connue. Conneuynast axkTuBHOCTb. Mcrtounuk sHeprun ConHua u 3BE3A. 3BE3/bI, UX OCHOBHBIE XapaKTepUCTUKH. Jluarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETHMMOCTBY». 3BE3/bl IVIABHOW IOCIIEIOBATENbHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3J IJIaBHOM
nocie0BaTenbHOCTH. BHyTpeHHee cTpoeHue 3B€31. COBpEMEHHBIE IIPEICTABICHNS O MPOMCX0XKIEHUHU U 3Boonnu ConHua u 3BE31. DTarnbl
JKU3HU 3BE3I.

Mneunsiit [lyts — Hama [Nanaktuka. [Tonoxenne u nukenue Connua B amakTtuke. Tumbl ramaktuk. PannoranakTukyu M KBas3aphbl.
UYEpHbIe ABIPHI B s1pax TAJIAKTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa66usa. Pa3zberanune ranaktuk. Teopust bonbiioro B3peiBa. PennkroBoe uzinydeHue.

Macmrabnast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

HaOnronenuss HEBOOPYKEHHBIM TIJIa30M C HCHOJIb30BAHMEM KOMIIBIOTEPHBIX MPHIIOKEHUH Ui ONpeleseHHs] MOJOKEHUsT HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3a1st CeBEpHOro MoIyIapus U sipKue 3BE3/bI.

Habmonenus B Teneckon Jlynsl, ianet, Mneunoro Ilyrtu.

O0o01maroniee moBTOpPEeHNE

Ponp ¢usuku u acTpOHOMHH B SKOHOMUYECKOW, TEXHOJOTHYECKON, COIMAIbHON M 3THYECKOU cepax NesaTeTbHOCTH YeIOBEKa, POJb U
MecTO ()M3MKH U aCTPOHOMHHM B COBPEMEHHON HayyHOW KapTHHE MHpa, poib (U3NYECKOH TeoprH B (OPMHUPOBAHUHU MPEICTABICHUNA O
¢u3nueckoil kapTHMHE MHpa, MECTO (PU3MUECKOW KapTUHBI MHpa B OOIIEM DIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTaBICHUH O

MpPUPOJIE.



MexknpeaMeTHbIe CBSI3H

Wzyuenne kypca ¢uszuku 0a30BOTO ypoBHS B 11 Kjacce OCYIIECTBIISIETCS C YYETOM COACPKATECIBHBIX MEXKIPEAMETHBIX CBS3CH C
KypcaM# MaTeMaTUKH, OMOJIOTHH, XUMUH, reorpaduu U TEXHOJIOTHH.

Meoswcnpeomemuvie nonsamusi, CBI3aHHBIC ¢ U3yYEHHEM METOJIOB HAyYHOTO MO3HAHMS: SIBJICHHWE, HAyYHBIN (haKT, TUIoTe3a, Ppusnyeckas
BEJIMYMHA, 3aKOH, TEOpHUs, HAOII0ICHUE, YKCIIEPUMEHT, MOJICTTUPOBAHHUE, MOJIETh, H3MEPEHHE.

Mamemamuxa: penieHHE CHCTEMbl ypaBHEHUW, TPUTOHOMETPHUYECKHE (PYHKIIMH: CHUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIUN Ha OCHU KOOPJHMHAT, CI0KEHUE BEKTOPOB, IIPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIUH,
MIPU3HAKHU TI0JI00MS TPEYTOJIBLHUKOB, ONPEIeSICHNE TIIOMAIU TUIOCKUX puryp u o0béma Tel.

bBuonoeus:. >nekTpuyueckue sSBICHUS B KMUBOW NPHUPOAE, KoieOaTeIbHbIE IBWKEHUS B KUBOW MPUPOJIE, ONTUYECKHUE SBJICHUS B JKUBOU
IIPUPOJE, IEUCTBUE PAIUALINN HA KUBBIE OPIraHU3MBI.

Xumusi: CTPOCHHE aTOMOB U MOJICKYJI, KpUCTAITMYECKAst CTPYKTYpa TBEPABIX TEJl, MCXaHU3MBI 00Pa30BaHUS KPUCTATHICCKON PEIIETKH,
CIIEKTPaJIbHBIN aHAJIN3.

l'eocpaghus: MarHUTHBIE MONIOCA 3E€MIIH, 3aJI€)KU MATHUTHBIX Py, POTOCHhEMKA 3eMHON TOBEPXHOCTH, MPEACKa3aHUE 3EMIICTPSICCHHIA.

Texnonocus: TAHUN IIEKTPOIEPEIay, FTeHepaTop MEPEMEHHOT0 TOKa, dJIEKTPOABUTATEIb, HHAYKIIMOHHAS T1€4Yb, pajgap, PaauoNpUEMHUK,
TEJEBU30p, aHTeHHA, TeneoH, CBY-meub, MPOSKIIMOHHBIN anmapar, BOJIOKOHHASI ONTHKA, COTHEUHAas 6arapest.

JIMUHOCTHBIE PE3YJIBTATHBI

JImdHOCTHBIE pe3yNbTaThl OCBOEHHUs y4deOHOro mpeamera «DPuU3MKay OJDKHBI OTpakaTh TOTOBHOCTh U CIOCOOHOCTH OOyYarOUTUXCS
PYKOBOJACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW MO3UIIMEH JWYHOCTH, CUCTEMOW IEHHOCTHBIX OPHUEHTAIMM, MO3UTUBHBIX BHYTPEHHHX
yOEXIeHU, COOTBETCTBYIONIUX TPAJIUIIMOHHBIM IIEHHOCTSM POCCHUICKOTO 00IIECTBa, paCIIUPEHUE KU3ZHEHHOTO OIBITAa U OIbITa JAEATETHHOCTH
B [IPOLIECCE pEeAIU3ALMY OCHOBHBIX HAIIPABJIECHUW BOCIIUTATEIbHON IEATENBHOCTH, B TOM YUCIIE B YACTH:

1) rpamaaHCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3HUITMN O0YUaIOIIETOCs KaKk aKTUBHOTO M OTBETCTBEHHOTO Wi€HA POCCUMCKOTO OOIIECTBA;

MPUHATHE TPAJIUIIMOHHBIX O0IIEUETOBEYECKUX TYMAaHUCTUYECKUX U JEMOKPATHUECKUX IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B HWHTEpecax TpaKIAaHCKOTo oOOIIecTBa, y4yacTBOBAaTh B CAMOYIMPABICHUH B
00pa3oBaTeNnbHON OpraHu3alnu;

yMEHHUE B3aUMOJICUCTBOBATh C COIIMAIbHBIMUA WHCTUTYTAMH B COOTBETCTBHH C UX (DYHKIIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHON M BOJIOHTEPCKOU JIESITEIHbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH POCCUICKON TpaKTaHCKOW UJACHTUYHOCTH, MATPUOTU3MA;

IIEHHOCTHOE OTHOIICHHE K TOCY/IapCTBEHHBIM CHMBOJIaM, JOCTHKEHUSIM POCCUHUCKHUX YIEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;



3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIOCOOHOCTh OIICHMBATh CUTYallMI0 M IMPHHUMATh OCO3HAHHBIC PEIICHHs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI H
IICHHOCTH, B TOM YHCJIE B IEITEILHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYUBOTO OYIYIIETO;

4) 3cTeTH4eCKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIFOYast SCTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIEro (GU3NIECKOI HayKe;

5) Tpy10BOro BOCIIMTAHUS:

UHTEPEC K pa3InyHbIM cepam mpodecCHOHATBHOM e TEILHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOW, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOOp OyayIIei mpodeccun U peann30BbIBaTh COOCTBEHHBIE )KU3HCHHBIC TUIAHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHUIO B 00JIaCTH (PU3UKU HA IPOTSHKEHUN BCEH JKU3HU;

6) 9K0JIOrM4€eCKOro BOCIIUTAHUS S

Cc(OPMHUPOBAHHOCTB IKOJOTHUECKON KYJIbTYPhl, OCO3HAHUE TII00ABHOTO XapaKTepa SKOJIOTHIECKUX MPOOIIeM;

IUTAaHUPOBAHKE U OCYIIECTBIICHUE ICHCTBHUI B OKPY’KaIOIIEH Cpeie Ha OCHOBE 3HAHMS LIeJIel YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA;

pacumpeHue ombITa JesITeIbHOCTH SKOJIOTHIECKON HAIPaBJICHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUH 110 (HU3HKE;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAYYHOW JEATENBHOCTH, TOTOBHOCTh B TIpOIecCe U3ydeHHs (PU3UKM OCYIIECTBISITH NPOCKTHYIO U
HCCIIEIOBATEIBCKYIO JeSITEIbHOCTh HHIMBHIyaTbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3naBaTe/bHBIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUSA
Ba3oBble 1oruyeckue neiicTBus:
CaMOCTOSITENIbHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEAEIIATh LENH NEATENBHOCTH, 33JaBaTh apaMeTPhl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTpPUBAeMbIX (PU3NYECKUX SBICHUSX;
pa3palaThIBaTh IJIaH PEICHUs TPOOIEMbI C YUETOM aHATN3a UMEIOLINXCA MaTepUaIbHbIX U HEMaTEePUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B JESITEIBbHOCTD, OLICHUBATH COOTBETCTBUE PE3Y/IbTATOB LENAM, OLIEHUBATh PUCKH MTOCIEACTBUI 1EATENBHOCTH;
KOOPJMHUPOBATh U BBHIOJIHATH PadOTy B YCIOBUSAX PEaIbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOACHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.



Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

BJIAJICTh HAYYHON TEPMHUHOJIOTHEH, KITIOYEBBIMH MMOHATUSMHU M METOJaMU (PU3NIECKOI HAyKH;

BJIAJICTh HAaBBIKAMHU Y4eOHO-HMCCIIEOBATENILCKOM M MPOEKTHOH AEATENbHOCTH B OOJIACTH (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METO/I0B peIIeHuUs 3a1a4 (PU3HMUECKOro COAepkKaHUs, IPUMEHEHUIO PA3JIMYHbIX METO/I0B 03HAHMS;

BJIAJI€Th BUJAMU JESITEIbHOCTH MO MOJYYEHHUIO HOBOI'O 3HAHMA, €r0 MHTEpIpeTalyu, IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHbIX
y4eOHBIX CHUTYallUsIX, B TOM YHCIIE IIPU CO3JIaHUH YYEOHBIX IMPOEKTOB B 00J1aCTH (DPUBHKH;

BBISIBJISITH [IPUYHMHHO-CJIEICTBEHHBIE CBA3M U aKTyaJU3UpOBaTh 3aJady, BbIABUIATh TUIIOTE3y €€ pEIICHUs, HAXOAUTh apryMEHThl AJIs
JI0Ka3aTelbCTBA CBOUX YTBEP)KJICHHM, 3a1aBaTh IapaMeTPbl U KPUTEPUH PELLICHMUS;

aHAJIM3UPOBaTh IIOJYYEHHbIE B XOJAE PEIICHUS 3aJauyd pe3yibTaThl, KPUTHUECKU OLIEHHMBAThb MX JOCTOBEPHOCTb, IPOrHO3UPOBATH
U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBHUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN AEATEILHOCTH, B TOM YHCJIE IPU U3YUYCHUH (DUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTDh 3HAHUS 10 PU3UKE B MPAKTHUECKYIO0 00IaCTh )KU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BbIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAIbHBIE MOAX0Abl U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIUE aJbTEPHATUBHBIEC PELICHHUS.

Pa6Gora ¢ undopmanmeii:

BJIa/IETh HaBbIKaMU IMOJIy4€HUS UH(POpMaUKU PU3NYECKOTO COAECPKAHUSI U3 HCTOUHUKOB Pa3HbIX THUIIOB, CAMOCTOSITENBHO OCYIIECTBIISAThH
MOMCK, aHaJN3, CHCTEMaTU3aLlMIO0 U HHTEPIIPETALIMIO HH(DOPMALIUK Pa3IMYHBIX BUAOB U (OPM IPECTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIIOJIb30BaTh CPEACTBa MH(OPMAIIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTMH B PEIIEHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX WU
OpraHM3aMOHHBIX 33Ja4 ¢ COOJIOJeHHEM TpPeOOBaHUN IPrOHOMHUKHU, TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus, MPaBOBbIX U
3TUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOW 6€3011aCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOT0 COAEP)KaHUS B PasMYHbIX (opMarax ¢ yuy€TOM Ha3HAuyeHUS MHPOPMALUU U LeNEeBOW ayIUTOPHH,
BBIOMpAsi ONTUMAIIbHYIO (POpMY NPECTABICHNUS U BU3yaIH3allUH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:
OCYIIECTBIISAITH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JNESATEIILHOCTH;
pacrio3HaBaTh MPEANOCHIIKM KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTHI;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB;
MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIBHOU paOOTHI;



BBIOMpATh TEMATUKY U METO/bI COBMECTHBIX JACHCTBUIA ¢ y4ETOM OOLIMX HHTEPECOB M BO3MOKHOCTEN Ka)XI0Tr0 WieHA KOJIJICKTUBA;

MIPUHUMATh LIEJIM COBMECTHOM IEATEIbHOCTH, OPraHU30BbIBATH U KOOPJIAMHHUPOBATH JEUCTBUA MO €€ JOCTHUIKEHHUIO: COCTABIATH IUIAH
JEHCTBUH, pacpeIeNiATh POJIH ¢ y4ETOM MHEHU YIaCTHHKOB, 00CYXIaTh Pe3yIbTaThl COBMECTHOUW pabOTHI;

OILICHUBATh KAUECTBO CBOETO BKJIA/a U KaXKIOr0 yYaCTHUKA KOMaH/bl B OOIIMIA pe3yabTaT 10 pa3padoTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE POEKTHI, OLIEHNUBATh UJIEH C ITO3ULIMH HOBU3HBI, OPUTHHAIBHOCTHU, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE IMOBEJACHHE B PA3IMYHBIX CHUTYAIUSX, MPOSBISATH TBOPUYECTBO M BOOOpakeHUE, OBITh
VHUIMATUBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:
CaMOCTOSITEIILHO OCYIIECTBIISTh MO3HABATEIBHYIO JCATCILHOCTh B 00JIACTH (PU3UKHA M aCTPOHOMHH, BBISIBJISITH MPOOJIEMBI, CTABUTh U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBIISATh IJIAH PELICHUs] PacCUETHBIX M KAYECTBEHHBIX 33/1ay, IJIaH BBIMOJIHEHUS MPAKTUYECKON paboThI ¢ y4éTOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEIIOUYTCHHIA,
JlaBaTh OLIEHKY HOBBIM CUTYallHSIM;
pacuupsaTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MIPEANOYTECHUH;
JIeJIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PEIICHHUE;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
croco0CTBOBAaTh (POPMHUPOBAHUIO M TIPOSBICHHUIO IPYIUIMU B 00JacTH (PU3MKH, TMOCTOSHHO TOBBIINIATH CBOW 0Opa30oBaTeIbHBIN
KYJIbTYPHBII YPOBEHB.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CUTYalllsIM, BHOCUTh KOPPEKTUBBI B ACATEIbHOCTh, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB LIEJISIM;
BIIAJICTh HABBIKAMH TTO3HABATEILHON pedIEKCUM KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YIHTATOB
1 OCHOBaHUM;
UCTIONIE30BATh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYaIlu, BBIOOpA BEPHOTO PELICHHUS;
YMETh OLICHUBATh PUCKH M CBOEBPEMEHHO MTPUHUMATh PEIIEHUS 110 UX CHUKEHUIO;
MPUHUMATh MOTHUBBI U @pTYMEHTBI JIPYTUX MPU aHAJIA3E PE3YIIbTATOB JICSITEILHOCTH;
MPUHUMATH €051, TOHNUMAasi CBOM HEJIOCTATKH M JIOCTOMHCTRBA,;
MPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.



B mpornecce TOCTHKEHUST TMYHOCTHBIX PE3YJIbTATOB OCBOCHHSI MPOTPAMMBI 10 (U3UKE U YPOBHS CPEIHETO OOmIero o0pa3oBaHUs Y
00yYarOIINXCsl COBEPIICHCTBYETCS YMOIIMOHATBHBIN HHTEIUICKT, MTPEAIIOIAraroInii ¢hOPMUPOBAHHOCTE:

CaMOCO3HaHUSs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAILHOE COCTOSIHUE, BUACTh HAINIPABICHHS Pa3BUTHS COOCTBEHHOU
SMOITMOHAIBHOM c(epbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAaHMUs, BKIIIOYAIOIIETO CAaMOKOHTpPOJIb, YMEHHE IPHHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEICHHE, CIIOCOOHOCTH
aJaTUPOBATHCS K SMOIIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHE! MOTHBAIIUH, BKIIFOYAIOIIEH CTPEMIICHHE K JIOCTHKCHUIO IIETTU U yCIeXy, ONTUMU3M, HHUIIMATUBHOCTH, YMEHHE JICHCTBOBAThH
UCXOJIS U3 CBOUX BO3MOYKHOCTEH;

AMIIATHH, BKIIOYAMONIEH CIIOCOOHOCTh MOHUMATh 3MOIIMOHAILHOE COCTOSIHHE IPYTUX, YYUTHIBATH €r0 MPH OCYIIECTBICHHH OOINCHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEIKUBAHUIO;

COIIMAJILHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATH OTHOIICHUS C JIPYTHMH JIIOJIEMHU, 3a00THTHCS, MIPOSBIISAThL HHTEPEC U
pa3peniatb KOH(IUKTHI.

HPEAMETHBLIE PE3YJIbTATHBI

K xonmy oOydenus B 10 kjacce mpeMeTHBIC pe3yIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPAKATh C(HOPMHUPOBAHHOCTD Y O0yUJAIONTUXCS
YMEHUN:

JNEMOHCTPUPOBATh HAa MpHUMeEpax poib M MecTo (U3MKKM B (OPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B MPAKTUYECKOMN JAEATEIbHOCTH JIFOACH;

VUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJIENIel: MarepuaiabHas TOYKa, HWHEpLUadbHas CHCTEMa OTCUETa,
abCoMIOTHO TBEPIOE TENO, WICANBHBIA Ta3, MOAETH CTPOCHHUS Ta30B, KUIKOCTEH W TBEPABIX TeJ, TOUEUHBINH SJCKTPUUYECKUN 3apsii Mpu
penieHnn GU3NYECKUX 3a/1a4;

pacro3HaBaTh (U3UYECKUE SBJICHUS (MPOIECCHI) U OOBSICHATH UX HAa OCHOBE 3aKOHOB MEXAHUKH, MOJEKYIISIPHO-KHHETUYECKONU TEOPUH
CTPOCHHUSI BEIIECTBA U AJICKTPOJUHAMUKHI: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSAMOJIUHEHHOE JBMKEHNE, CBOOOIHOE MaJICHUE Tell, IBUKCHUE
MO0 OKPYKHOCTH, MHEpIUS, B3auMojeicTBue Ten, Auddy3us, OpOyHOBCKOE ABMKEHUE, CTPOSHHUE >KUJKOCTEH U TBEPHABIX Tel, U3MEHEHHUE
o0B€Ma Tenm Mpu HarpeBaHUM (OXJIAXKJACHWU), TEIJIOBOC PABHOBECHE, HCIAapeHUE, KOHACHCAIWs, IUIaBIEHUE, KPHUCTAJUIM3AIMS, KUIICHHE,
BIIQYKHOCTHh BO3/yXa, IMOBBIIIICHUE JABJICHHS ra3a MPU €ro HarpeBaHHWH B 3aKPBITOM COCYJE, CBSA3h MEXIY MapaMeTpaMH COCTOSIHUS Ta3a B
M30IpoIIeccax, MEKTPU3AIUS TeJl, B3AUMOJICHCTBHUE 3apsI/IOB;

OTHCHIBATh MEXAHMUYECKOE JBIKEHUE, UCTONB3Ys (DM3MUECKHe BEIWYHHBI: KOOpAWHATA, MyTh, MEPEMEIICHNUEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, Cujia, UMIYIbC Tela, KHHETHYeCKass YHEeprusi, MOTeHIIMAIbHAs dHEPIus, MeXxaHndeckas paboTa, MEXaHUYECKask MOIIHOCTh; MPHU



ONKCAaHWH TPABWIBLHO TPAKTOBATh (PM3MUECKUN CMBICI HCIOJIb3YEMbIX BEJIMYWH, WX OOO3HAYCHUS W CIAMHUIBI, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIINE JTAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMHU BEIMYNHAMU;

OTHCHIBATh N3YYCHHBIC TEILIOBBIC CBOMCTBA TEIl U TEILJIOBBIE SBJICHUS, HCIIONIB3ys (U3NYCCKUE BEIMUMHBI: IaBIICHUE Ta3a, TeMIIeparypa,
CpelHsisi KWHETHYeCKas AHEPrusi XaOTHYECKOTO JBIDKCHHSI MOJIEKYN, CpPEIHEKBaJpaTHYHAS CKOPOCTh MOJICKYJ, KOJHYECTBO TEILIOTHI,
BHYTPCHHsIS SHEPrus, paborta raza, Kod()(UIMEHT IOJIE3HOTO ACWCTBUS TEIUIOBOTO JIBUTATENS;, TPU OIMHMCAHWUM TPAaBUIBHO TPaKTOBAaTh
(GU3HYECKUI CMBICT UCIOJIB3YEMBIX BEIMYMH, WX O0O3HAYEHUS U CIUHHIIBI, HAXOAWTH (OPMYIBI, CBS3BIBAIOINNE TAaHHYIO (PUIUUICCKYIO
BEJIMYMHY C APYTUMHU BEITUYHHAM;

OIKCHIBATh U3YYCHHBIC AICKTPUUCCKUE CBOWCTBA BEIIECTBA U JIEKTPUUCCKUE SBICHHS (IIPOIECCHI), UCIONb3YS (PU3NUCCKUE BETHUUHBI:
ANEKTPUUSCKUI 3apsijl, AJNEKTPHUUECKOE TI0JIe, HANPSHKEHHOCTh TOJS, IMOTCHIUAN, Pa3HOCTh MOTEHIMAJIOB; TPU OIHMCAHWH TPABUIBHO
TPAKTOBATh (PU3NYCCKUN CMBICT HCIOJB3YEeMBIX BEIMYMH, WX OOO3HAYCHHUS W CIUHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIME JTAHHYIO
(UBHYECKYIO BEIMYUHY C IPYTUMU BEIIMYUHAMU;

aHAJTM3UPOBATh (PU3NYECCKHUE MPOIIECCHI U SBJICHUS, HCIIOJB3Ys (PU3NYCCKHE 3aKOHBI U MIPUHIUIIBL: 3aKOH BCEMUPHOTO TsroteHus, |, Il u
Il 3akoHbl HblOTOHA, 3aKOH COXPaHEHHUS MEXAaHWYECKOW DHEPTUH, 3aKOH COXPAHCHHS HMMITYJbCA, MPUHIUI CYNEPHO3UIIMUA CHWJI, TIPUHIIMII
pPaBHOTIPABUS MHEPIUATBHBIX CHCTEM OTCYETa, MOJICKYJSIPHO-KHHETUYECKYIO TCOPHIO CTPOCHHS BEIIECTBA, ra30BhIC 3aKOHBI, CBSI3b CPEAHCH
KHHETUYCCKOW DHEPTHH TETUIOBOTO IBWKCHHSI MOJICKYJI C a0COJIOTHOW TEeMIIepaTypOM, TICPBBIN 3aKOH TEPMOJIMHAMHUKH, 3aKOH COXPaHCHUS
AJIEKTPUUECKOTO 3apsijia, 3akoH KysioHa, pu 3TOM pa3iinyaTrh CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BHIPAKCHUE U YCIIOBHS
(rpaHuIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIUIBI JCHCTBUS MAIIWH, NMPHOOPOB M TEXHUYCCKUX YCTPOWCTB; pa3inyaTh YCIOBHS WX OE30MaCHOTO
WCIIOJIb30BaHUs B TIOBCETHEBHOM JKU3HH,

BBITIOJHATH KCIIEPUMEHTHI [0 UCCIEI0BAHUIO (DU3MUECKUX SBICHUN U TIPOIIECCOB C UCTIONB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPECHHIA,
npu 5ToM (HopMynupoBaTh MpobiIeMy/3aiady U TUIIOTE3y y4eOHOro HKCIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEUIOKEHHOTO 000pyI0BaHMUS,
MIPOBOJIMTH OTBIT M JOPMYITHUPOBATEH BHIBO/IBI,

OCYIIECTBIISATh MPSMbIC W KOCBCHHBIE M3MEpPEHUS (PU3UYECKUX BEIMYUH, TIPH ITOM BBIOMPATH ONTHUMAIBHBIN CIIOCOO M3MEpEHUs U
HCIIOJIb30BaTh N3BECTHBIE METO/IbI OIIEHKU MOTPELTHOCTEN N3MEPEeHHIA;

UCCIIEIOBATh 3aBUCHMOCTH MEXIy (U3NYECKUMHU BEIWYMHAMH C HMCIOJb30BAHHUEM MPSIMBIX M3MEPEHM, MPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DMKCHpPOBATh PE3yJIbTAThl MOJYYCHHOW 3aBHCHMOCTH (PU3WYCCKUX BEIIMYMH B BHJIC TAOIWIl W TpadHKOB, JeIaTh BBIBOJILI 11O
pe3yabTaTaM HCCICTOBAHMUS;

coOnrofaTh TpaBWia O€30MacHOTO Tpyda TMpU TPOBEACHWU HCCICNOBAaHUM B paMKax Y4eOHOTO OKCIEPHMEHTa, Y4eOHO-
HCCJIEIOBATENLCKOM M MPOCKTHOMN JAEITETLHOCTH C HCIIOIb30BAHHEM U3MEPUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYIOBAHHS,



pelaTh pacyE€THhHIE 3a/1a4Ml C SIBHO 3aJIaHHOM (DPU3MUYECKOIl MOJAEINBIO, UCTONb3Ysl (PU3NYECKUE 3aKOHBI M MPUHIIUIIBI, HA OCHOBE aHAJIM3a
yCIIOBHA 337a4¥l BHIOMPATh (PU3UUECKYIO MOJEIb, BBLACTATh (PU3NYECKUE BETUYUHBI U (POPMYIIbl, HEOOXOAMMBbIE ISl €€ pelIeHus], TPOBOIUTh
pacu€Thl M OLIEHUBATh PEAIbHOCTH MOTYYEHHOTO 3HAYEeHUS (PU3UUECKOHN BETHUMHBI;

pelaTh KaYeCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTMUECKH HEMPOTHBOPEUHUBYIO LEMOYKY PACCYXKICHHM ¢ OMOpPOil Ha M3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCTOJIB30BaTh NPU PELICHUHM Y4YeOHBIX 3aJad COBPEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJOTHHM JUIS TIOMCKA, CTPYKTYypHpPOBAHUS,
UHTEpIpETallid M TPEACTaBICHUS Y4eOHOH M HAy4YHO-TIOMYJISIPHOW HH(OpMAIUH, MOJTYYEHHOW M3 Pa3IMYHBIX HUCTOYHUKOB, KPUTUYECKH
aHAIM3UPOBATH MOJTyYaeMylo HH(OPMALIKIO;

MPUBOJIUTH MPUMEPHI BKJIa/Ia POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE HAyKH, OOBSICHEHUE MPOILIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETHUYECKHE 3HAaHUS MO (PU3MKEe B TIOBCEAHEBHOM XHM3HHM Uil oOecredeHus: 0e30IacHOCTH TpU OOpalieHHH C
npubopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, U COXPAHEHHUS 3A0POBbsl M COOIIOCHHS] HOPM SKOJIOTHYECKOTO MOBEACHUS B OKpPY)KaroIlIen
cpene;

paboTaTh B TpYMIE C BBINOJIHEHUEM pPa3IMYHbIX COLMAIBHBIX POJEH, MIaHUPOBaTh PabOTy IpPYMNIbl, PAalMOHAIBHO PACHpPENEsTh
00513aHHOCTH U IIJIAaHUPOBATh JAEATEIbHOCTh B HECTAHJAPTHBIX CUTyalMsIX, aJlEKBAaTHO OLICHWBATh BKJIAJ KaXJIOTO U3 YYACTHHUKOB IPYIIBI B
pelieHne paccMaTpuBaeMoOi IPOOIEMBI.

K xonimy oOydenus B 11 ki1acce npeaMeTHbIe pe3yinbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y O0yUYAIOLTUXCS
YMEHHMN:

JNEMOHCTPUPOBaTh Ha MHpHUMEpax pojb M MecTo (U3MKKM B (POPMUPOBAHUU COBPEMEHHOW HAydHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOU TEXHUKHU M TEXHOJOTUH, B MPAKTUYECKOU JAESITENbHOCTH JIOCH, [IETOCTHOCTh U €IMHCTBO (PM3NYECKON KapTHHBI MUPA;

YUUTHIBATh TPAHUIIBI IPUMEHEHHS H3YUYEHHBIX (DU3HUECKUX MOJIEJIeH: TOUSUHBIH dNEKTPHUUECKHUA 3apsl, Tyd CBETa, TOUCYHBI UCTOYHUK
CBeTa, AJIepHasi MOJENIb aTOMa, HyKJIOHHAsi MOZIeJIb aTOMHOTO Siipa IPU pellieHud PU3NYEeCKUX 3a/1ay;

pacro3HaBaTh (PU3MUECKHE SBJICHUS (IPOLIECCh) U OOBACHATH UX HA OCHOBE 3aKOHOB DJIEKTPOJAMHAMHUKA W KBAaHTOBOW (DU3UKHU:
3JIEKTpUYECKasl MPOBOAMMOCTb, TEIIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JICMCTBUS TOKA, B3aUMOJECICTBUE MATHUTOB, AJI€KTPOMArHUTHAS
WHAYKINS, ACHCTBME MAarHUTHOTO TMOJsSI Ha TPOBOJHUK C TOKOM M JBWXKYIIMICS 3apsl, SJEKTPOMAarHUTHbIE KoJeOaHWs U BOJHBI,
IPSIMOJIMHEHHOE paclpoCTpaHEeHNUEe CBETa, OTpaKeHUe, MpeoMiieHne, nHTepdepeHus, nudpakums U Mosipu3anns CBeTa, AUCIEPCHs CBETa,
dotoanexkrpuueckuii d3hdext (pororddexT), cBeTOBOE MaBICHHE, BOSHUKHOBEHHE JTUHEHYATOrO CIIEKTpa aToMa BOJIOPOJa, €CTECTBEHHAs U
HCKYCCTBEHHAs paIMOAKTUBHOCTH;

OMKCHIBATh M3yYEHHBIC CBOWMCTBA BEIIeCTBAa (INEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHE, DIEKTPHUUYECKYI0 MPOBOJAMMOCTH Pa3TUYHBIX
Cpem) W DJIEKTPOMArHUTHBIE SIBICHHS (IIPOIECCHI), MCIONB3Ysl (PU3MUECKUE BEIWYWHBI: DJICKTPUUYCCKUN 3apsijl, Chja TOKa, DJIEKTPUUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOe COMPOTUBIIEHUE, PA3HOCTh MOTEHIIMANIOB, AJIEKTPOIBIKYILAs CUJla, paboTa TOKa, MHAYKLUS MarHUTHOTO IOJIS,



cuia Amnepa, cuia JlopeHna, MHIyKTUBHOCTh KaTYIIKH, SHEPTUs 3JIEKTPUYECKOr0 M MAarHUTHOIO IOJEH, MepHoj M 4yacToTa KojeOaHuil B
KOJIeOATEIbHOM KOHTYpE, 3apsili M cuja TOKa B IPOLECCe TapMOHMYECKHUX SJICKTPOMArHUTHBIX KoJeOaHUU, (OKYCHOE pacCTOsSHHE U
ONTUYECKasl CHJIA JIMH3BI, IPU OMHCAHUU MPABHIBHO TPAKTOBATH (PU3UUYECKUN CMBICT MCIIOJIB3YEMbIX BEIWYHH, UX 0003HAYCHUS U €JUHMIIBI,
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIMYMHY C APYTUMH BEIMUYUHAMU;

OIKCBIBATh U3YYCHHbIE KBAHTOBBIE SIBJICHUS U ITPOLIECCHI, UCIONb3Ys (PU3NYECKHE BEIUYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, IJIMHA
BOJIHBI M YacTOTa CBETa, SHEPrUs M HMITYJbC (HOTOHA, MEPHO MOJypacmaaa, dHEpPIus CBSI3H AaTOMHBIX S€p, MPU OMHUCAHUH TPABUILHO
TPAaKTOBaTh (PU3UUECKUN CMBICI HCIIOIB3YEMbIX BEIMYMH, MX OOO3HAUEHHUS W €AWHUIIBI, YKa3bIBaTh ()OPMYJBI, CBS3BIBAIOIINE JAHHYIO
(GU3UUECcKyr0 BEIUUUHY C IPYTMMHU BEJIMYMHAMU, BBIYUCIIATh 3HaU€HUE (PU3MUECKON BEIINUMHBI,

aHAM3UPOBaTh (PU3MUECKHE IPOLECChl M SBJIEHUSA, MCIONB3Yys (PU3MUECKHEe 3aKOHbl M NPUHOMNBL 3aKoH OMa, 3aKOHBI
MIOCJIEIOBATEIFHOTO W TMAapajUICIbHOTO COCIMHEHUS IMPOBOJHUKOB, 3aKoH JIoyms—JIeHIa, 3aKOH AJIEKTPOMAarHWTHOM WHAYKIIUH, 3aKOH
NPSIMOJIMHEHMHOTO paclpOCTPAaHEHHsI CBETa, 3aKOHBl OTPAXKEHHWS CBETa, 3aKOHBI NPEIOMIICHUS CBETa, YpaBHEHHE OWHINTEHHA IS
doro3dexra, 3aKOH COXpaHEHHs ISHEPrHH, 3aKOH COXPAaHEHMs HMILYJIbCA, 3aKOH COXPAHEHMsI IEKTPUUYECKOrO 3apsi/ia, 3aKOH COXPAaHEHHUs
MaccoBOro 4YMcia, MOCTyjdaTbl bopa, 3aKOH paJMOakTHUBHOIO pacraja, MpH 3TOM pas3iuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BhIPAXKEHUE U YCIOBUS (IpaHULlbl, 00JaCTH) IPUMEHUMOCTH;

OTIpEeNIeNIATh HAalpaBJIeHUE BEKTOPA MHIYKIIMA MarHUTHOTO TIOJISI IPOBOTHHUKA C TOKOM, CHIIBI AMIiepa 1 cuitbl JlopeHma;

CTPOUTH U OIMCHIBATh N300pa’keHHe, CO3/1aBaeMOe INIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBINOJIHATH 3KCIIEPUMEHTHI 110 UCCIEIOBAHNIO (PU3NYECKUX SIBIEHUH U MIPOLIECCOB C UCIOIb30BAHUEM MIPSIMBIX U KOCBEHHBIX U3MEPEHU:
npu 3ToM (HopMyaupoBaTh mpodiemMy/3a1ady U TUIOTE3y Y4eOHOTO HKCIIEPUMEHTa, COOMpPATh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYI0BaHUS,
IIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOKI;

OCYILECTBIIATh MpPSIMblE U KOCBEHHBIE M3MEpEHUs (PU3MUYECKUX BEIUYMH, IPU 3TOM BBIOMpATh ONTHUMAJIBHBINA CHOCOO M3MEpeHHs U
UCIIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPELIHOCTEH N3MEPEHNUH;

UCCIIEIOBATh 3aBUCUMOCTH (DM3MUYECKMX BEIMYHMH C HWCIIOIB30BAHUEM MPSIMBIX H3MEPEHH: MPHU 3TOM KOHCTPYHMPOBATh YCTAHOBKY,
(UKCUPOBATH PE3yNbTAThl MOJYYSHHON 3aBUCHMOCTH (PU3UYECKUX BEIMYUH B BUAE TaONHIl M TpadUKOB, AETaTh BHIBOABI IO pe3ybTaTaM
UCCIIEI0BaHMS;

coOmoaTh TMpaBwia 0e30MacHOro TpyAa TMpH MPOBEIEHUH MCCIEJOBAHMH B paMKax Yy4eOHOro »HKCIEepUMEHTa, Yy4eOHo-
HCCJIEIOBATEIbCKOM U MPOEKTHON ACSITENLHOCTH C UCTIOIb30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYI0BAHMUS;

pemarh pacy€THBIC 3a/1a4M C SBHO 3aJJaHHON (PU3MYECKON MOJIEIBIO, UCTIONB3Ys (PH3MUECKUE 3aKOHBI M IPUHITUITEI, HA OCHOBE aHAIN3a
yCIIOBUA 337a4yl BHIOUPATh (PU3UUECKYI0O MOJIEIb, BBIJACIATH (pU3nUecKre BEIUYHHBI U (POPMYIIbI, HEOOXOIUMBIE Ul €€ PelIeHHUs], TPOBOANUTh
pacy€Thl U OLIEHUBATh PEAJILHOCTH MOJIYYEHHOTO 3HaUeHUs (PU3HMUECKON BEITUYHHBI;

pemarh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JOTMUECKH HEMPOTHBOPEUYHBYIO IIETIOYKY PACCYKICHHI C OMOPOI HA M3YYECHHBIE 3aKOHHI,
3aKOHOMEPHOCTH U (PM3UUECKHUE SBIICHHS,



UCMOJIBb30BaTh IPU PELIEHUHM Y4YEOHBIX 3aJad COBPEMEHHblE MH(OPMAIMOHHBIE TEXHOJOIMM JUIsl IOMCKa, CTPYKTYypHUpOBAaHUS,
UHTEpIpETallid U TPEACTaBICHUS Y4eOHOH M HAyYHO-TIONMYJISIpHOW HH(OPMAIUH, MOJYYCHHOW M3 pa3IMYHBIX MCTOYHHUKOB, KPUTHUECKU
aHATM3UPOBAThH MOJTy4aeMyro HH(pOpMAIHIO;

OOBSICHATh MPUHLMIIBI JEHCTBUS MallIMH, IPUOOPOB U TEXHUUECKUX YCTPOMCTB, pa3inyaTh YCIOBHs UX O€3011aCHOIO MCIIOJIb30BaHMS B
IIOBCEIHEBHOM JKU3HH;

IPUBOIUTH PUMEPHI BKJIaZa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKHU, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUA;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HaHUSA MO (U3MKEe B IOBCEAHEBHOM XM3HM Uil oOecredeHuss Oe30IacHOCTH IpU OOpallleHuHu ¢
npubopaMy U TEXHUYECKMMHU YCTPOMCTBAMH, Ul COXPAHEHUs 310pOBbS U COOJIIOJICHHUS] HOPM 3KOJIOTMYECKOIO MOBEICHHS B OKpY’Karollen
cperne;

paboTaTh B TpyMIE C BBINOJIHEHUEM pPa3IMYHbIX COLMAJIBHBIX POJEH, MIaHUPOBaTh PAabOTy IpPYMIbl, PAalMOHAIBHO PACHpPENesTh
0053aHHOCTH ¥ IUIAHUPOBAThH JEATEIBHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJ€KBATHO OLIEHUBATh BKJIAJ KaXIOr0 M3 yYaCTHUKOB IPYIIbI B

pelIeHne paccMaTPUBACMON TTPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunvecTBO JIeKTPOHHBbIE
No 1/ HaumenoBaHue pa3jiesioB U JacoB Peanm3zanusi nporpaMMbl BOCIMTAHUS B (undposbie)
° n/n
TeM NMPOrpaMmMbIl B paMKax ypoka o0pa3oBaTejibHbIE
cero
pecypcesbl
Paznen 1. PU3UKA U METOAbI HAYYHOI'O
IMO3HAHUA
®yCTaHOBJICHHE JJOBEPUTEIIBHBIX
OTHOIICHHUIA MEXTy YIUTEIIEM U €T0
YUEHUKAMH, CTIOCOOCTBYIOIINX
o MO3UTUBHOMY BOCTIPUSITUIO YUAIIUMHCS
11 W3UKa U METO/Ibl HAYYHOTO 5 TpeGoRanit i POk yunTeNs, bubnunoreka LIOK
MMO3HAHHUS https://m.edsoo.ru/7f41bf72
MIPUBJICYCHUIO MX BHUMaHUS K
o0cyxaaeMoii Ha ypoke HHpOpMAIIUH,
AKTUBHU3AILMY UX ITO3HABATEIbHON
JESITEIILHOCTH,
Htoro no pazneny 2
Pasznea 2. MEXAHUKA
Bbubnuoreka IIOK
21 KiHemaTika 5 SIIPUMCHEHHE Ha YPOKE WHTEPAKTHBHBIX 1T
dhopm paboThl ydanuxcs: https://m.edsoo.ru/7f41bf72
WHTEJJIEKTYabHBIX UTP, CTUMYIUPYIOMIUX BuGamorexa [IOK
2.2 WHAMHKa 7 .
)| MO3HABATEIIFHYIO0 MOTHBAIIHIO ITKOJIBHUKOB; https://m.edso0.ru/Tf41bf72
JTUIAKTHYECKOTO TeaTpa, re MOTyICHHbBIS
)3 A Ha YpOKe 3HaHHsI OOBITPHIBAIOTCS B Bu6uorexa IJOK
- 3aKOHbI COXPAHEHHS B MEXaHHKE TeaTpaJbHBIX OCTAHOBKAX; TUCKYCCHH, https://m.edsoo.ru/7f41bf72
KOTOpBIE JAIOT YYalIUMCsl BO3MOKHOCTh
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IIPUOOPECTH OIBIT BEICHUS
KOHCTPYKTHUBHOTO JIMAJIOTa; IPYNIIOBON
paboThl MK paboThI B ITapax, KOTOPbIE yyaT
HIKOJIbHUKOB KOMaHIHOU paboTe U
B3aUMOJICHCTBUIO C IPYTMMHU JETbMU;

SUHHMLIMUPOBAHKE U MOAJIEPHKKA
UCCIIEI0BATEIbCKON AEATEIbHOCTH
IIKOJIbHUKOB B paMKax pcaJin3allui UMH
MH/IMBUYaJIbHBIX U IPYIITOBBIX
UCCIIEI0BATEIbCKUX IIPOEKTOB, UTO AACT
MIKOJIbHUKAM BO3MOKHOCTb IPHOOPECTH
HAaBBIK CaAMOCTOATCIIBHOI'O PCIICHUA
TEOPETUYECKON TPOOIIEMBI, HABBIK

TeHEPUPOBAHUS B OPOPMIICHHS
COOCTBEHHBIX I/I[Ief/'l, HAaBBbIK YBAXXUTCJIIBHOI'O
OTHOILEHHUSI K YYXKHM UAesM, 0()OPMIICHHBIM
B paboTax APYrux UCCIEI0BATEICH, HABBIK
MyOIMYHOTO BBICTYIUICHUS TIEpe]
ayIuTOpUel, apryMeHTHPOBAHUS 1
OTCTauBaHUSI CBOEU TOYKU 3pCHUA;
®UICTIONIb30BAaHUE BOCIUTATENBHBIX
BO3MOXKHOCTEH coiepkaHus yaeOHOTO
npeaMeTa uepe3 AeMOHCTPAIUIO JETSIM
MIPUMEPOB OTBETCTBEHHOTO, TPaXIaHCKOTO
TIOBE/ICHUS, IPOSBICHUS YEIOBEKOIIOOHS U
JI0OpOCEPIEUHOCTH, Yepe3 moa00p
COOTBETCTBYIOIIHUX TCKCTOB IJId YTCHUA,
3a/1a4 JAJIs perieHus, TPOOJIEMHBIX CUTYaIHi
TSt OOCY>KJICHHSI B KJ1acce;

®BKJIFOYEHHE B YPOK UTPOBBIX IIPOLIENYD,




Uroro no pazgeny

18

KOTOpBIE TIOMOTat0T MOJIEPKATh
MOTHUBALMIO 1€TeH K MOJYyUEHUIO 3HaHUH,
HaJIQXKMBAHUIO TO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOILEHHH B Ki1acce,
IIOMOTAIOT YCTAHOBJIEHUIO
noOpoxKenaTebHON aTMOc(hephl BO BpeMs

ypoka

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U
TEPMOJIUHAMUKA

3.1

OCHOBBI MOJICKYIISIPDHO-
KUHETHYCCKOU TCOPpUU

SIIPUMCHCHHE HA YPOKE MHTEPAKTHBHBIX
dbopM paboOTHI yyamuxcs:
WHTEJUICKTYATbHBIX UTP, CTUMYJIUPYIOIIUX
MO3HABATEIIFHYIO MOTHUBAIIHIO IITKOJIBHUKOB;
IPYNIIOBOM paOOThI MU paOOTHI B Mapax,
KOTOpBIE yUuaT MKOJbHUKOB KOMaHIHOM
paboTe 1 B3aMMOJIEHCTBUIO C IPYTUMHU

JACTbMU

bubnunoreka LIOK
https://m.edsoo.ru/7f41bf72

3.2

OCHOBBI TEPMOJUHAMUKHI

10

®UICTIONIb30BAaHUE BOCIUTATENBHBIX
BO3MOXKHOCTEH coiepkaHus yaeOHOTO
npeaMeTa uepe3 AeMOHCTPAIUIO JETSIM
MIPUMEPOB OTBETCTBEHHOTO, TPAXTaHCKOTO
MOBEACHMS, IIPOABIICHHUA 4eJI0BEKOJIFO0ONS U
JI0OpOCEPIEUHOCTH, Yepe3 moa00p
COOTBETCTBYIOIIMX TCKCTOB IJIA YTCHH,
3a]a4 JUIsl pEIICHUs, TPOOIEMHBIX CUTYaIUi
JUTst 00CYK/IeHUs B KIlacce

bubnmorexa LIOK
https://m.edsoo.ru/7f41bf72

3.3

ArperaTHbpie COCTOSTHHS
BemecTBa. PazoBble NEPEXOBI

®1ICII0JIb30BaHNE BOCHUTATENBHBIX
BO3MOXKHOCTEH coiepKaHus y4eOHOTO

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
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Uroro no pazgeny

24

mpeaMeTa Yepe3 JeMOHCTPAIUIO JETSIM
MPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO
TIOBEJICHHSI, TIPOSIBIICHUS YEIIOBEKOIIOOHS U
JI0OpOCEPICYHOCTH, Yepe3 moa00p
COOTBETCTBYIOIIUX TEKCTOB JIJISl UTCHHSI,
3a/1a4 JUIs pelIeHHs], TPOOIIEMHBIX CUTYyaIlui
ISt OOCY’KJIEHUS B KJlacce

Paznea 4. JIEKTPOJJUHAMUKA

41

4.2

DIeKTpOoCTaTUKa

IToCTOSHHBIN DIIEKTPUYECKUN
TOK. TOKHM B pa3iIM4HbIX Cpeax

10

12

®UICTIONIb30BAaHUE BOCIHUTATEIBHBIX
BO3MOYKHOCTEH COJIepKaHus yueOHOTO
IpeMeTa Yepe3 JEMOHCTPAIHIO JETSIM
MIPUMEPOB OTBETCTBEHHOTO, TPaXTaHCKOTO
TIOBEJICHUS, TIPOSBIICHUS YEIIOBEKOIIOOWS 1
JI0OpOCEPICYHOCTH, Yepe3 moa00p
COOTBETCTBYIOIIUX TEKCTOB ISl YTCHHS,
3a[a4 JUIsl pEIIeHUs, TPOOIEMHBIX CUTYaIUi
JUTst 00CYXK/IeHUs B KIlacce

SUHUIIMHPOBAHUE U MOJIEPKKA
HCCIIEIOBATEIIHCKON AEATEIbHOCTH
IIKOJIbHUKOB B PaMKaXxX pean3alud MU
WHWMBUIYATBHBIX U TPYIITOBBIX
HCCJIEIOBATETLCKUX MPOEKTOB, YTO AACT
IIKOJIbHUKAM BO3MOXHOCThH TIPHOOPECTH

HaBBIK CAMOCTOSITEJILHOTO PELICHHUS
TEOPETUYECKOM MPOOIEMBbl, HABBIK

TreHEepUPOBAHUS U 0(OPMIICHUS
COOCTBEHHBIX HJIeH, HABBIK YBaKUTEILHOTO
OTHOUICHHUS K UY>KUM UM, OPOPMIIEHHBIM

bubnuoreka [{OK
https://m.edsoo.ru/7f41bf72

bubmmoteka IIOK
https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

B paboTax JApyrux ucciaeaoBaresieid, HaBbIK
MyOJUYHOTO BBICTYILICHUS TTEPE]
ayAUTOpHEH, apryMEHTUPOBAHUS U
OTCTaWBaHUs CBOEH TOUYKU 3PEHUS;
eopranm3arys medcTsa MOTUBHPOBAHHBIX U
SPYIUPOBAHHBIX YUAITUXCS HAJl UX
HEYCIIEBAIOIIMMU OJHOKIACCHUKAMM,
JTAIONIEro MKOJbHUKAM COIIHAIBHO
3HAYUMBINA OIIBIT

COTPYIHUYECTBA U B3aUMHOM ITOMOLIU

Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68
I[TPOI'PAMME
11 KJIACC
KoianuectB DJIeKTPOHHbIE
H
Ne nn/m AMMEHOBAMHE PASIETOB H TEM 0 facop Peasmmzauus nporpaMMbl BOCIMTAHUSA B (ngposbic)
NMPOrpamMMbl o0pa3oBaTte/ibHbIE
Bcero pPaMKax ypoka
pecypchl
Pazpnen 1. JIEKTPOIUHAMUKA
®yYCTAHOBJIEHHE JIOBEPUTENbHBIX
OTHOIICHUN MEXKy YIUTEIIEM U €ro
11 MaruauTHoe 1oJie. 11 VUCHHKAME, CTIOCOGCTBYIONIHX bubmuoreka [{OK

DJIEKTPOMArHuTHAsT MHIYKIHS

MO3UTUBHOMY BOCTIPUSITUIO yYaIIUMUCS
TpeOoBaHUM U MPOCHO yUUTENS,

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c

MIPUBJICYCHUIO X BHUMaHUS K
o0cyxmaaemMoil Ha ypoke uHpopmaIuu,
AKTUBU3AIMH UX [TO3HABATEIBHOM
NeSITeITbHOCTH;

Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHnueckue u 9 ®[IPUMEHEHNE Ha YPOKE NHTEPAKTUBHBIX Bu6muoteka [JOK
' 3IICKTPOMArHUTHBIE KOJIeOaHUs ¢dbopm paboThI ydanmxcsi: https://m.eds00.ru/7f41¢97¢c
MexaHIICCKIE 1 WHTEJJIEKTYaIbHBIX UTP, CTUMYJIUPYIOIIUX Bu6muorexa LOK
2.2 5 [I03HABATEJIbHYI0 MOTHBALIMIO ILIKOJIBHUKOB;
ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
JUAAKTHYECKOI 0 Tearpa, re MoJTy4eHHbIE
Ha YpOKe 3HaHHS OOBITPHIBAIOTCS B
TeaTpaJbHBIX IOCTAHOBKAX; IUCKYCCH,
KOTOpBIE JAOT y4alluMcsi BO3MOKHOCTh
bubnnorexa [JOK
23 OnTnka 10 IIPUOOPECTH OIBIT BEJICHUS oo
KOHCTPYKTMBHOI'O JMajora; I‘pynHOBOﬁ https://m.edsoo.ru/7f41c97c
paboThl WK paboThI B Mapax, KOTOPbIE y4ar
IIKOJIbHUKOB KOMaHAHOM paboTe u
B3aUMOJIEHCTBHUIO C IPYTMMH JIETHMHU;
Wroro no pazneny 24
Pa3nen 3. OCHOBBI CITEIITMAJIBHOM TEOPUUA
OTHOCHUTEJBHOCTHU
SUHUIIMHPOBAHUE U MOJIEPKKA
HCCJIEIOBATEIbCKOM 1eATEeIbHOCTH
31 OCHOBBI crIEIIUATIBHON TEOPUHU 4 IIKO/IPHUKOB B paMkaX peai3atini M bubnuotexa [JOK

OTHOCHUTCIIBHOCTHU

VHIUBUIYAIbHBIX U TPYHIIOBBIX
HCCIIEIOBATENILCKUX IPOEKTOB, YTO JACT
IIKOJTbHUKAM BO3MOXKHOCTh MPUOOpecTH
HAaBBIK CAMOCTOSATEIIBHOIO PELIEHUS

https://m.edsoo.ru/7f41c97c
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TEOPETUYECKOM MPOOIEMBI, HABBIK
reHepUPOBaHUS U 0HOPMIICHHUS
COOCTBEHHBIX MJICH, HABBIK YBAXHUTEIHLHOTO
OTHOUICHUS K 9Y>KUM HUIEIM, 0POPMICHHBIM
B paboTax Jpyrux MCCiIeA0BaTEeNeH, HaBbIK
yOJIMYHOTrO BBICTYIIEHUS TIEPE]
ayIUTOPUEH, ApTyMEHTUPOBAHUS U
OTCTauBaHUS CBOCH TOUKH 3pCHUH.

Hroro no pasneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
o ®1ICII0JIb30BaHUE BOCHUTATCIbHBIX bu6nunorexa LIOK
4.1 DJIeMEHTHI KBAHTOBOU ONTUKH 6 ;
BO3MOYKHOCTEN COJIEPIKAHMS YUEOHOTO https://m.edsoo.ru/7f41c97c
42 Crpoerue atoma 4 MpEIMETA Yepe3 IEMOHCTPALHUIO AETAM bubnnoreka [JOK
PUMEPOB OTBETCTBEHHOTO, MPAYKIAHCKOTO https://m.edsoo.ru/7f41c97c
TIOBEJICHHSI, TIPOSIBJIICHUS YEIIOBEKOIIOOMS U
J00pOCEepAEYHOCTH, Yepe3 10100
4.3 ATOMHOE AP0 5 COOSBGT(?TBYIOH.II/IX TCKIC)TOB JUTSt ‘ll:”)FeHI/I}I bubnmorexa [IOK
' P " https://m.edsoo.ru/7f41c97c
3aj1a4 JIJIsl pEIICHUs], TPOOJIEMHBIX CUTYaIui
TSt OOCYXKJICHHSI B KJ1acce;
Hroro no paszneny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMMUU N
ACTPO®U3UKHU
®UICTIOJIb30BAaHUE BOCITUTATEIHHBIX
BO3MOYKHOCTEH COJIepKaHHsI y4eOHOTO
DneMEHTHI aCTPOHOMUU U AcP i bubmuortexa [IOK
51 7 MpeaMeTa yepe3 IEMOHCTPALUIO AETIM

acTpopU3UKHI

MMPUMEPOB OTBETCTBEHHOT' O, I'PAXKIAHCKOT'O
MOBEACHMS, IIPOABIICHUA YeJIOBEKOJIIO0NS 1

https://m.edsoo.ru/7f41c97c
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JT00pOCepIeYHOCTH, Yepe3 moa00p
COOTBETCTBYIOIIMX TEKCTOB JIJIsl YTCHHSI,
3aj1a4 JJIs peIeHHs], TPOOJSMHBIX CUTYaIUui
JUTs1 00CYIKIEHHSI B KJIacce;,

Hroro no pazneny 7
Paznen 6. OOBIIAIOLHIEE IIOBTOPEHUE
eopranu3aiys medcrTsa MOTUBUPOBAHHBIX U
SPYAUPOBAHHBIX YUALIUXCS HAJ UX
HEYCIIEBAIOIIMMU OJHOKIACCHUKAMM, bu6nunorexa LIOK
6.1 Obodmaromee nosTopennue 4 JAFOIIETro IIKOJIBHUKAM COIIMAIIBHO https://m.edsoo.ru/7f41c97¢c
3HAYUMBII ONIBIT
COTPYAHMYECTBA U B3aUMHOW [TOMOIIHN
Hroro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/7f41c97c

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocemenue»

» ®msuka, 11 krace/ Maxumes I'.J1., byxosues b.b., Yapyrua B.M. nion
penakiueit [TapdpentreBoii H.A., AktinonepHoe oomecTBo «M31aTenscTBo

((HpOCBGHIGHHG»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://school-collection.edu.ru/catalog/






