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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeQHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUSI OCHOBHOU
oOpa3oBaTellbHOW mporpamMmbl, mnpeacraBieHHbx B PI'OC COO, a Ttakke ¢ ydérom
benepanpHOl pabouell MporpaMMbl BOCIIUTAaHHS M KOHILEMIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayn3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue mporpaMMbl 1O (PHU3MKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOoOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpyeMbIM JIMYHOCTHBIM, NMPEAMETHBIM M METaIllpeIMETHBIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbIE 111 U3ydyeHUs: (U3MKH HAa YPOBHE CpEHEro oOuiero odpazoBaHus, MJIaHUPYEMbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MIpeIMETHBIE PE3YAbTATHI M0 rojiaM 00YyUEHUs;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CHUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOpa3yIOMMA HJisi €CTeCTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, Ouonoruelt, gusudyeckor reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUW OMpeleNsieT XapakTep U pa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(hopMHpOBaHKE €CTECTBEHHO-HAYUYHON KapTHHBI MUpPa 00yJaromuxcs, B GopMupoBaHue yMeHUn
MPUMEHSTh HaAyYHBIH METOJ MO3HAHUS IPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero oOpa3oBaHusl MOJO0XKEH Psij UIeH,
KOTOpbIE MOKHO PacCMaTPHUBATh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenrocmuocmu. B cOOTBETCTBUU € HEM KypC SIBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBusercs (OpMHUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€PHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npearnogaraeT UCHOIb30BaHHE T'YMaHUTAPHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMHU IPoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcs IOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEpIKaHMUS,

MOCBSAILIEHHBIX AYKOJOTHUYECKUM HpOGJ’IeMaM COBpPEMCHHOCTHU, KOTOPLIC CBA3AaHBI C PA3BUTHUCM
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TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMU Kypca (M3UKM HAa YpOBHE CpeIHEro oO0Imero oOpa3oBaHUS
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TGOpI/If/'I, JJIs1 OIIMCaHUuA €CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO KCHOJIB30BAHWUE CHUCTEMBI ()POHTATBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MMPOBOAMMBIX IJiId KOHTPOJIA M OLCHKH, OCYIICCTBIACTCA YYaCTHHUKaAMH 06pa303aTenLHoro
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHUS U OCHalleHus kaObuHeTa Qu3uku. [Ipu 3Tom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYHMH W IIOCTAHOBKY OIIBITOB II0 ITPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHBIX 1 KAa4E€CTBCHHBIX 3a/a4. HpI/I 9TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIOIINE MPUMEHSTh M3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO paszieia
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. JIJ'ISI KaUCCTBCHHBIX 3a/la4 IIPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH HM3Y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTeCTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
¢bu3ukn umeercsa HeoOXoauMoe gabopaTopHoe 00OPYAOBAHME JUIS BBINOJHEHHS YKAa3aHHBIX B
mporpaMMme 1Mo (QHU3MKE YYCHHMYECKUX NPAKTHUYECKUX paboT U JEeMOHCTPalMOHHOE
obopynoBanue. IIpakTuyeckass YacThb MNPOrpaMMbl peaju3yeTcsi C  HUCIHOJIb30BaHHEM
obopynoBanus «Touku poctay.

JlemoHcTpamoHHOe o0OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C MPUHIMIIOM
MUHUMAaJbHON OCTATOYHOCTH M 00OecrnedynBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX AEMOHCTpAUUi I UCCIENOBAaHUS HM3Yy4aeMBIX SIBICHHUN M TMPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaboparopHoe oOopymoBaHuE ISl YYCHHUECKHUX MPAKTUYECKHX paboT GopmMupyercs B
BHJIE TEMaTUYECKMX KOMIUIEKTOB U OOecreynBaeTcs B pacyére OJHOTO KOMILIEKTa Ha JBYX
oOyuaronuxca. TeMmarndeckue KOMIUIEKTHI JaOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOECHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUHM AHAJOTOBBIX W HU(POBBIX MpUOOPOB, a TaKkKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMU U3YUeHUS (PU3UKHU B 0011EM 00pa30BaHUM SBISIOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydYHOMY H3yUCHHIO

MIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABIEHWH O HAydHOM MeETOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHS K OKPYXKAIOIIUM SIBJICHHSIM;
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(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(bopmMupoBaHUe yMEHHI OOBSCHATH SIBJICHHUS C UCIIOJIBb30BaHUEM (DPM3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeJIbCTB;

(dbopMupoBaHHe NMPEACTABICHUNA O PO (PU3HMKH JUIA Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TuUX Iedell oOecrieunBaeTcs pPEIICHHEeM CIeIYIONUX 3aJad B IIPOIecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHNe CHCTEMBI 3HAHUH 00 0OMMX (PU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

dbopMupoBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UYeCKUX SBJICHUW B TIPUPOJE U Il TPUHATHUS TPAKTUUECKUX PEIICHHH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEHIeHHs pA3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoi
MOJIENbIO, 3a/ay, TOJpa3yMEBAaIOLIUX CAMOCTOSITENIbHOE CcO3/aHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3NMYECKUX OCHOB M TPHUHITUAIIOB JEHCTBHS TEXHHUYECKHX YCTPOUCTB H
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHMPOBAHMSI U MPOBEACHUS (PU3HUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIyUEHHOTO pe3y/bTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
NEeSATENBHOCTH.

Ha wmzydyenue ¢usmku (6a30BbI YpOBEHBb) HAa YpOBHE CpeAHEero oOmiero oOpa3oBaHHS
otBoauTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipemiaraemslii B mporpamme 1o Gpu3MKe MepeueHb JIA00PATOPHBIX U MPAKTUICCKUX pabOT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYWTENb JeJaeT BBIOOp IMpOBEACHUs TabOpaTOpHBIX paboT u
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatoIIXCsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka 1 MeTOAbI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (U3NYECKUX SBICHUA M TporeccoB. Haydnsie runote3sl. Ousndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HYECKHX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.

Ponp u mecto us3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpPa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE ATYUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTb, MTHOBEHHAass CKOPOCTh) M YCKOpPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIUH Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMenieHu 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJWHEHHOE NBIWKEHHE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U MEPEMELIEHUS MaTEPUAIbHO N TOUKH OT BPEMEHU.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MAaTepUAIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAas cKopocTh. Ilepuon u
yacTtoTa oOpaieHus. LleHTpocTpeMHUTeIbHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: CIUIOMETp, ABUKECHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KHHEMATUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3oBanue IBUKEHHI ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBr>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C IIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWXEHUU C
HAa4aJIbHOU CKOPOCTBIO, PABHOMN HYJIIO.

N3yuenune nBUKEHUS MIApUKa B BI3KOM KUJIKOCTH.
N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa



[Ipunnun otHocutensHOcTH [anwies. [lepssiii 3akoH HeroToHa. MIHEpLIHanbHbIe CUCTEMBI
OTCYETA.

Macca Tema. Cwuna. [lpunnun cynepno3unmu cuil. Bropoit 3axkon Heiorona nmmst
MaTepuaNibHOM TOUKHU. TpeTuid 3akoH HproTOHA [1711 MaTE€pUaIbHBIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenune. Buasl Tpenust (mokosi, cKoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia cOmpoTUBICHUS
MIpU ABMKECHUU TeJa B )KUJKOCTHU WJIH Ta3e.

[locTynarenbHo€ U BpalaTeabHOE JBUKEHUE a0COIOTHO TBEPAOIO TENa.

MOMEHT cHIIBl OTHOCUTENBHO OCH BpameHud. Ilnedo cuibl. YcioBus paBHOBECHS
TBEPAOTO Tea.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHUE: TOAIIUITHUKY, JBI)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMO/ICCTBYIOIINX TEJT.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT JehopMalHu.

HesecomocTts. Bec Tena npu yCkOpeHHOM MOAbEME U TTaJICHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBust paBHOBecUd TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U PE3UHOBOM
oOpasrie, oT ux aehopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl COXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTeMbl MaTepUaIbHBIX TOUeK. IMIynbc CHIIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHUs UMITyJbca. PeakTuBHOE ABMKEHUE.

Pabora cunpl. MOIIHOCTE CHJIEI.

Kunernueckass sHeprus mMatepuaabHOW TOUYkd. Teopema 00 M3MEHEHHH KHHETUYECKOU
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnansHas s3Heprus ynpyro ae(opMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnManpHble W HEMOTEHIUANbHbIE CHIIBL. CBsi3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpONCTBAa U INPAKTHUYECKOE NPUMEHEHHUE: BOJOMET, KOIEP, IMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHOW PHEPTUHN B KHHETHUECKYIO M 00paTHO.



Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenne aOCOIMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoaekysipHasi puznka u TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KMHETHYECKOM TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkeHue. Huddysus. XapakTep ABWKCHUS W B3aUMOJCHCTBUS YaCTHI]
BemiecTBa. MoJiemu CTPOCHMsI Ta30B, KHUAKOCTEM M TBEPABIX Tel U OOBICHECHHE CBOWCTB
BEIIECTBA HAa OCHOBE AITUX Mojenend. Macca um pa3mepbl Mosekyn. KosndecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenscus.

Mogens uaeansHOoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KHHETHYECKON TEopuun
UJeaNbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpefaHell KWHETHYECKOW DHEPTruu
TEIUIOBOrO JABWKEHHWS dvactull rasza. [llkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VpaBHenne MenneneeBa—Knaneiipona. 3akon JlansToHa. M3omporecchl B UIAEaTbHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. [ paduueckoe mpeacTaBieHE U30TPOIIECCOB: H30TEPMa,
n30x0pa, u3obapa.

Texaudeckue ycTpoicTBa U MIPaAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTpPOEHHE BellecTBa, ¢ororpaduu  MOJIEKYIT
OPraHN4YeCKUX COCTMHEHUH.

OmnbITel 10 AUGGY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIECKYISPHOTO B3aUMOACHCTBUSI.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHHE COCTOSHHS UJI€aJIbHOTO I'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Omnpenenenne Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid oO0bEma
KOMHAaThI, JABJICHUS U TEMIEPATYPbI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y IapaMeTpaMU COCTOSTHUSL Pa3pexeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoObl e€ m3meHeHusi. KonnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
UJeanbHOTO Ta3a. Buasl Temnonepenayu: TEIONPOBOAHOCTb, KOHBEKLUS, U3IyYeHHE. Y IebHas
TEIII0EMKOCTD BellecTBa. KolnuecTBo TEMIOTHI pH TeIUIonepeaaye.

[Tonsitne 006 ammabGatHOM mporecce. IlepBeiit 3akoH TepmoauHaMmuku. [IpuMmeHeHue
MIEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas mHTepIpeTaus padoThl rasa.

Bropoii 3akon TepmoauHaMuku. HeoOpaTuMocTh MpoIieccoB B MPUPOIE.

TennoBbie MamuHbL. [IpuHIUTIBL NeiicTBUS TeMIOBbIX MamiuH. [IpeoOpa3oBanust SHEPTUU B
TeruIoBbIX MamuHax. Koaddumuent noneznoro aeiictBusi TeruoBoil mammuel. [{ukn Kapho u
ero K03 PHUIMEHT MOJIE3HOTO JAeHCTBUS. DKOJIOTHIECKHIE MPOOIEMBI TETUIOIHEPT€TUKH.



TexHuueckre YCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
cropanusi, OITOBOU XOJIOJWIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPruW Tela MPU COBEPIICHUU pPabOTHI: BBUIET MPOOKH W3
OYyTBUIKM TIOJ JEHCTBHEM C)KaToOro BO3AyXa, HarpeBaHue >¢upa B JATYHHOU TpyOKe myTéM
TpeHus (BUICOJEMOHCTPALINS ).

W3menenne BHyTpeHHEN aHepruu (TemrepaTypbl) Teja pu TeIonepeaaye.

OmnbIT 1o aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Mogenu nmapoBo#t TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAaHMsl, PEAKTUBHOTO JABUTATEIIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeII0OEMKOCTH.

Tema 3. Azpecamnvie cocmosanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpazoBannie u KoHAeHcarus. Mcmapenue u  kuneHue. AOCOJIOTHasT U
OTHOCHTEIbHAS BJIAYKHOCTh BO3/yXxa. HackleHHbIN niap. Y aenpHas TErioTa mapooopa3oBaHusl.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

Teépnoe Teno. Kpuctannmuyeckue u amopdHbIe Tena. AHU30TPOTIUS CBOMCTB KPHUCTAJIIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuasbl. [lmaBneHume W Kpucramumsanus. Y AelbHas
TerioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHudeckne yCTpOWCTBA M TPAKTHYECKOE NPUMEHEHHUE: TUTPOMETP M TICHXPOMETD,
KaJIOPUMETP, TEXHOJOTHHM TIOJYYCHHs COBPEMEHHBIX MaTepuajioB, B TOM YHCIIEC
HaHOMAaTepHUaloB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U MJIaBiIeHHs KPUCTAILTMUYECKOTO BELIECTBA.

JleMoHCTpanys KpucTauioB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepeHune 0OTHOCUTENBHOM BIaXKHOCTH BO31yXa.

Pasznen 4. diiekTpoauHaMHuKA

Tema 1. dnekmpocmamuka

DNeKTpu3alusa TeJl. OJEeKTpUYeCKHil 3apsan. JlBa Buja JJIEKTPUYECKUX 3apsiioB.
[IpoBOAHMKH, AUIEKTPUKH U MOTYPOBOAHUKU. 3AKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue  3apsigoB.  3akoH  Kynona. TodeuHbI  3EKTPUYECKUH — 3apsnl.
Onektpuyeckoe mnoJe. HanpsxEHHOCTh anekTpudeckoro mnonis. [lpuHnun cynepno3unuu
JNEKTPUUYECKUX NoJIEN. JIMHUN HaNpsLKEHHOCTU IIEKTPUUYECKOTO TOJIS.

PaGora cun onektpoctatnueckoro mousa.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOIHUMKH U TUDTEKTPUKHU B DIEKTPOCTATUUYECKOM TT0JIE. JIMIIEKTpUYECKass IPOHULIAEMOCTb.

OnekrpoéMkocTb. KoHaeHcatop. DIeKTpoEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEprus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue ycTpoWCTBAa M IMPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHUE DIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBATHHBIN
amnmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu



YeTpoCTBO U IPUHLUII JEHCTBUS dJIEKTPOMETPA.

B3anmoneicTBue HadEKTPU30BAHHBIX TEJ.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOAHMKH B 3IEKTPOCTATUUECKOM TOJIE.

DNeKTpOoCTaTUYECKas 3alluTa.

JInJIeKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTD  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAAM  TUIACTHH,
PACCTOSTHUSA MEXKTy HUMH M TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. [locmosannwtii 3nekmpuueckuii mok. Toku 6 paznuunsix cpeoax

DNEeKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUUECKOTO ToKa. MICTOUYHUKM TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hamnpspkenue. 3akon Oma 1t ygacTka 1emnu.

DNeKTpUYECcKoe COTPOTHUBJICHHUE. VYnenbHOE COTIPOTUBIICHUE BEIIIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anektpuueckoro Toka. 3akoH Jlkoyns—JleHnia. MOIHOCTh AIEKTPHUYECKOTO TOKa.

DNEeKTPOABMKYIAsl CHJIa M BHYTPEHHEE CONPOTHUBIICHUE MCTOYHUKA ToKa. 3akoH Oma Jyist
MOJTHOM (3aMKHYTOM) d7eKTprueckoi nenu. KopoTkoe 3aMpIkaHueE.

DneKTpOHHAs MPOBOJUMOCTD TBEPIBIX METAUIOB. 3aBUCUMOCTh COTTPOTUBIICHUS METAJIJIOB
oT Temreparypsl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[HonynpoBoanuku. CoOCTBEHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOIHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX MW pacijlaBax 3JICKTPOJIUTOB. ODJIEKTPOJIUTHUECKAS
JcCoLUaus. DIEKTPOIIN3.

DJIeKTpUYECKHI TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSATENIbHBINA pa3psa. MosHusl.
[Tna3ma.

Texuuueckne ycTpoilcTBa M MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, HMCTOYHHMKHM TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
puOOpPHI, TEPMOMETP COMPOTUBICHUS, BAKYyMHBIH U0, TEPMHUCTOPH U (HOTOPE3UCTOPHI,
MOJIYIIPOBOHUKOBBIH IMOJI, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKSHHUSL.

3aBUCHUMOCTh COMPOTHUBIICHUS IIWIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MOTIEPEYHOT0 CEYCHUS U MaTepuaa.

CMmemianHO€ COeIMHEHUE MPOBOTHUKOB.

[Ipsimoe m3MepeHue 3neKTpoABMAKYLIEH cuiibl. KOpoTkoe 3amMblKaHHE TallbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHUMOCTD COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOJUMOCTh BO3/yXa.

OaHOCTOPOHHSISE TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenune cMemaHHOTro COeAMHEHUSI PE3UCTOPOB.
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W3mepeHne ANEKTPOJBIDKYLICH CHIBI HCTOYHMKA TOKA W €ro  BHYTPEHHEro
COIIPOTHUBIICHUSL.

Habmonenue snexrponusa.

Me:xnpeaMeTHbie CBI3H

Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kimacce OCyIIECTBISETCS ¢ y4ETOM
COJICP)KATEIBHBIX MEKIIPEAMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH, OHOJIOTHH, XUMUH,
reorpaduu v TEXHOJIOTHH.

Mesicnpeomemnvie nouwsamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
SBIICHHE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BEIUYMHA, 3aKOH, Teopws, HaOIroIeHHeE,
HKCTIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPEHHE.

Mamemamuxa: pelieHWE CHCTEMbl YpaBHEHHWH, JMHEWHass (QyHKOus, mapadona,
rurep0oIia, uX TpapuKh ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIMU: CHUHYC, KOCHHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPhI M WX IPOCKIWU Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanuueckoe IBIKEHUE B KUBOW npupoie, nudpdysus, ocMoc, TerooOMeH
KHUBBIX OPTraHU3MOB (BHIIBI TETUIOTIEPEAauH, TEIJIOBOE PaBHOBECHE), AIEKTPHUECKHIE SBICHUS B
YKUBOU TIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJb BEIIECTBa,
MOJISIDHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, DIIEKTPOJIUTHIECKAS TUCCOIIHUAIINS, TaTbBAHHKA.

T'eoepagpus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE IBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TEXHMKE, TOJIIMITHUKH, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHKE (pakera,
BOJIOMET W Jpyrue), JABUTATENIb BHYTPEHHErO0 CropaHus, IapoBas TypOWHAa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAaHOMATEepUAJIOB, U  HAHOTEXHOJIOTHH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MpPUHTEpP, dJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHIL, TaIbBAHUKA.

11 KJIACC

Pa3znena 4. DiiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUA

ITocrostHHble MarHuTHl. B3anmojeilcTBUE MOCTOSHHBIX MarHUTOB. MarHutHoe MoJie.
Bekrop MarauTHON nHAYKIMH. [IpMHIMI Cynepno3UIMKU MarHUTHBIX 1oJield. JIMHUKM MarHuTHOH
uHAYKIMK. KapTrHa JIMHUM MarHUTHOM MHYKIIUH TOJIs IOCTOSIHHBIX MarHUTOB.

MarnuTHoe 1nojie NpoBOAHMKA ¢ TOKOM. KapTuHa JIMHUM MHIYKIMU MarHUTHOTO MOJIS
JUINHHOTO TPSMOIO MPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. B3anmopelicTBre NPOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ Momyinp W HampaBicHHE. J[BWKEHUE 3apsyKEHHOW 4YacTUIBl B
OJTHOPOJJHOM MarHUTHOM moJjie. PaboTa cuiel Jlopenna.

SIBneHMe DIIEKTpOMAarHWTHOW MHAYKUMHU. [IOTOK BekTOpa MAarHUTHOM WHIYKIHH.
DNEeKTpOoABMKYIAsl CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHuTHON nHaykuu dapanes.

BuxpeBoe anekTpuueckoe Mose. DIEKTPOABMKYILAs CHUJa WHAYKLIUU B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYNATENBHO B OTHOPOJIHOM MarHUTHOM IIOJIE.
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IIpaBuiio Jlenna.

NunykTuBHOCTD. SIBJICHUE CAMOMHAYKIIMH. DICKTPOIBHKYILAS CUJIa CAMOUHTYKITUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHnuueckre YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHMTHI, JIEKTPOABUrATENb, YCKOPUTEIIH dJIEMEHTAPHBIX YACTHL], HHIYKLIIHOHHAS I1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I1OJIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHue HNEeKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOABMKYIIEH CUIIbI MHAYKIIMM OT CKOPOCTH W3MEHEHHUS MarHUTHOTO
MTOTOKA.

SIBrieHNE CaMOMHIYKIINY.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO MOJI KaTyIIKHA C TOKOM.

HccnenoBanue AeicTBUS MOCTOSIHHOTO MarHATa Ha PaMKy C TOKOM.

HccnenoBanue sBIICHUS 3J€KTPOMArHUTHOM MHIYKIIMH.

Pasznen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHvle Koaeoanus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJyieOaHUsA. [ apMoHHMUYeCKHe
konebanus. Ilepwon, dwacrora, ammumtyna W ¢asza kojeOanwil. [IpyKUHHBI MasSTHUK.
MareMaTuuecknii MasTHUK. YpaBHEHUE TapMOHHYECKHX KojeOanuil. [IpeBpamienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii kOHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KOoJIeOaTeIbHOM KOHTYype. AHAJIOTUS MEXKIy MEXaHHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanussMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHHM B UACATBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienne o 3aTyxaromuX KojieOaHUSX. BBIHYKIEHHbIE MEXaHHMUECKUE KOJIeOaHMUs.
Pe3onanc. BeiHykIeHHBIE 2IEKTPOMArHUTHBIE KOJIEOaHUSI.

[Tepemennbiii Tok. CHHYCOMAATIBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAMIPSHKCHUS.

Tpanchopmarop. IIpousBoacTBo, mepenaya W MOTPeOIECHUE DIEKTPUUECKON DHEPTUH.
DKOJIOTUYECKME PHUCKH TP MNPOU3BOACTBE 3ieKTpodHepruu. KynbTypa wHcnosib3oBaHus
AJIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHuueckre yCTpPOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTporepeaay.

Jemoncmpayuu

HccnenoBanue mapamMeTpoB KosieOaTeNbHOM CUCTEMBI (MIPYKUHHBIA UM MaTeMaTHYeCKUN
MasiTHUK).

HaGnronenue 3aTyxarommx KojaeOaHHi.
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HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmonenue peonanca.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKA M HANPSDKEHUST OT BPEMEHH)  JUIS
AJIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onanc npu mocnegoBaTeIbHOM COSIUHEHUN PE3UCTOpPa, KATYIIKH WHIAYKTUBHOCTH U
KOHJIEHCATOpAa.

Mogernb TUHUM 3IEKTPOIIepeaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IEMM M3 TMOCIEAOBATEIBHO COEAMHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMazZHUmMHble 60HbL

MexaHnudeckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U JuHa BOJHBL [lomepeuHble W TPOMOJBbHBIE BOJHBL VHTepdepeHtns u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHUSI M3JIyYCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanus BeKTOpoB E, B, V B snexkrpomarauTHON BOJiHE. CBOWCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHUE, TMpeJoMJIeHHe, ToJisgpu3anus, maudpakmus, wuatepdeperius. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[Ikana 3MeKTpOMArHUTHBIX BOJIH. [IprMeHeHHEe 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIB paguocBs3u U TeneBuaeHus. Paguonokanms.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

Texnuueckue ycTpoicTBa M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaJuoONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoCTPaHEHUE TOTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomnieecs Teno kak HICTOYHHUK 3BYKa.

Habnronenue oTpaxkeHus U MpeIoMIICHUST MEXaHUYECKIX BOJIH.

Habmonenue nuntepdepeHnu u qudpakini MEXaHHUECKUX BOJIH.

3BYKOBOH pPEe30HAHC.

Habmionenue cBSI3M T'POMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJIeOaHUH.

HccnenoBanue  CBOMCTB — DIEKTPOMAarHUTHBIX — BOJH:  OTpPaXXeHHE, MPETIOMIICHHE,
noJisipu3anus, AMQpakius, uHTepdepeHIusL.

Tema 3. Onmuka

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETa B OJJTHOPOJAHOU Cpene.
JIyud cBera. ToUeYHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHe HM300paK€eHUH B IUIOCKOM
3epkae.
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[Ipenomiienne cBeta. 3akoOHbI MpeJOMIICHHS cBeTa. AOCOJIOTHBIM  MOKa3aresb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. I[IpenenbHbli yros IOJIHOIO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus ceeta. CiioxkHbIi cocTaB Oenoro ceera. L{Ber.

CoOuparomue W paccewBaromue JHUH3bL. ToHKass imH3a. DOKYCHOE pACCTOSHHE U
ONTUYECKasi CHjla TOHKOW JUH3BL. [locTpoenne n300pakeHuii B COOMPAIONIUX M PACCEUBAIOIINX
nuH3ax. PopMyia TOHKOW JIMH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas omntuka. Wurepdepenuus cera. KorepeHTHbIe HMCTOYHUKH. Y CIOBUSA
HaOJIO/ICHUST MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUHHUKOB.

Hudpakumst cBera. JudpakuuonHas pemérka. YcinoBue HaOMIOAEHUSI TIIaBHBIX
MaKCUMYMOB TIPH MaJIECHUA MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIITMOHHYIO PEIIETKY.

[Tongpuszanus ceera.

TexHuueckre yCTpOWCTBAa M MPAKTUYECKOE TPHUMEHEHWE: OYKHM, Jymna, QoToarmapar,
MPOEKIIMOHHBIN  ammapar, MHKPOCKOT, TEJIECKOT, BOJIOKOHHAs OMNTHKA, AUPPAKIIHOHHAS
peméTKa, TOJIAPOUI.

Jlemoncmpayuu

[IpsimonuHetHOE pacnpocTpaHeHue, OTpakeHWe M NperoMiieHHe cBeTa. OmnTuyeckue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanne cBONWCTB M300paykKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIa, TeJIECKOTA.

Ha6mronenue narepdepeHiiuu crera.

Hab6nronenue qudpaknum cBeta.

HaGnronenue aucnepcun cBeTa.

[Tonyuenue ciekTpa ¢ MOMOUIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIbIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokaszaTesns IpeJoMIICHUS CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucnepcun cBera.

Pa3znea 6. OcHOBBI CIeNIHAJILHOM TEOPUH OTHOCUTEIbHOCTH
['panuibl MPUMEHMMOCTH KJIACCHMUECKOW MeXaHUKHU. [locTynarsl crnenualbHOM TEopUHu
OTHOCHUTEJIbHOCTH: HHBApHAaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHTEIBHOCTH DHHINITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEUIEHHE BPEMEHU U COKPAILEHUE JUITUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsl TOKOSL.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Dnemenmol K6AHMOBOU ONMUKU
®ortonsl. ®opmyna [lnanka cBs3u SHEPrUu HOTOHA C €r0 YACTOTON. DHEPTUS U UMITYIbC
¢dorona.
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Otkpeitue u wuccnepoBanue Qoroddpdexra. Ombiter A. T. CroneroBa. 3aKoHBI
¢dororddekra. Ypasuenue DitHmTeitna aus potosddexra. «Kpacuas rpanumna» Gotosdpdexra.
Hasnenue ceera. Onbithl [1. H. JIeGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckne ycTpOHCTBAa W TMPAKTHYECKOE NpUMEHEHHue: (oTorneMeHT, (OTOTaTUHK,
COJIHEYHast OaTapesi, CBETOIHOI.
Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTodhDeKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmbiTel Pesepdopra nmo paccesuuto o -yactuil. I[lnanerapHas
Mozens aroma. [loctynarel bopa. M3nydenue u norsouieHne GOTOHOB IpU MEPEXOJE aToma C
OJIHOTO YpOBHSI B3Hepruu Ha JApyro. Buasl crnekrpoB. CHekTp ypoBHEH 3Hepruud aroma
BOJIOPO/Ia.
BonHoBBI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOW Tyaan3M.
CrioHTaHHOE M BBIHYXJCHHOE U3TTyYCHHUE.
TexHnueckre yCTPOMCTBA W NPAKTUYECKOE NPHUMEHEHHWE: CHEKTPaJbHBIM aHAIN3
(criekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopna.
Onpenenenre JUIMHBI BOJHBI Ja3epa.
Ha6nronenne nuHeHvYaThIX CIIEKTPOB U3TyICHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HaGnronenue nuHeH4aToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHThI,  JOKa3bIBAIOIIME  CJIOKHOCTh  CTPOEHMS  sjpa. OTtkpbiTHE
paauoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno coctapa paJioakTUBHOTO H3JIy4EHUSI.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHE TIpOTOHA W HedTpoHa. Hykmonnas Mogmens sigpa ['eiizenOepra—lBaHeHKO.
3apsan sapa. MaccoBoe uucino saapa. M30Tomnsl.
Anbda-pacniaa. DNEKTPOHHBIA U MO3UTPOHHBIA Oera-pacman. ['amma-mznydenue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepubiii  peaktop. TepmosimepHbiii cuHTe3. IIpoOmeMbl W TEPCHEKTHUBBI  SACPHOMN
OHEPreTUKU. JKOJIOTHUECKUE ACTIEKTBI SIAEPHOMN SHEPIEeTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo1b1 HAOMIOACHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
OdyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO (pr3nueckoit KapTUHBI MHpa.
TexHuyeckue ycTpoNCTBa M NPAKTHYECKOE NMPUMEHEHHWE: A03MMETp, Kamepa BuibcoHa,
SJIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TYMK MOHM3UPYIOUIUX YaCTHII.
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Yuenuueckuii sxcnepumenm, 1abopamoprule pabomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTrpadusim).

Pa3nesa 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHOMuHW. [lpukinagHoe U MHPOBO33PEHUECKOE 3HAUYCHHE
ACTPOHOMUH.

Bun 3Bé31H0r0 HeOa. Co3Besnus, sipKue 3BE3/IbI, IIIAHETHI, UX BUJIMMOE JIBUKECHHUE.

CoHe4yHast CHCTEMa.

Connue. Conneuynast akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HUX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamma «CHEKTpadbHBI KJIacC — CBETUMOCTBY». 3BE3MbBI
IJaBHOM MOCJEAOBATEILHOCTH. 3aBUCHMOCTh «Macca — CBETHMOCTHY IS 3BE3J TIJIaBHOU
MOCJe0BaTeNIbHOCTH. BHyTpeHHee cTpoeHue 3BE3M. CoBpeMEHHBIE TMPEACTABICHHUS O
MPOUCXOKACHUH U 3BoJforrK COJIHIIA 1 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mnneunsiii [TyTs — Hamra I"'anaktuka. [lonoxxenne u neuxkenne Coinnna B ['anaktuke. Turbl
rajakTuk. PaguoramakTuku u kBazapel. YEpHBIE IBIPHI B SApax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6na. Pasberanue ramaktuk. Teopus
Bomnbmoro B3peiBa. PenmkroBoe uzmydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6ieMbl aCTpOHOMUH.

Yyenuueckue nabnrooenus

HaGnronenus HEBOOPYKEHHBIM TJIa30M C MCTOJIb30BAaHUEM KOMITBIOTEPHBIX MPHIIOKCHUI
JUTSI OTIPEACIICHUSI TTOJI0KEHUSI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHUS
CeBepHOT0 MOJyImIapus U IPKUE 3BE3IBI.

Ha6mronenus B reneckon Jlynsl, mianer, Maeunoro [lyTu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOHW, TEXHOJOTHYECKOW, COIMAIIBHOH U
ITUYECKON cdepax IesATEIBbHOCTH 4YeJIOBEKa, POJIb W MECTO (U3MKH U acCTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTUHE MHUpPA, POJb (PU3NUYECKOW Teopud B (GOPMUPOBAHUU
MpeACTaBICHUH 0 (U3NUECKON KapTHHE MUPA, MECTO (PH3NUYECKON KapTHHBI MUpPa B 00OIIEM psTy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUN O TIPUPOJIC.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 06azoBoro ypoBHs B 11 kiacce ocymiecTBIseTCS € y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBS3€M € KypcaMd MaTeMaTUKd, OWOJIOTUH, XHMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemuuvle nowsmusi, CBS3aHHBIE C HM3YYCHHEM METOJOB HAYyYHOTO MO3HAHMS:
SBJICHUE, HAy4YHbIH (pakT, rumoresa, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbI M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU TI0JI00US TPEYTOJIBHUKOB, OMIPEIeTICHHE TUIOIaAN TIOCKUX GUryp U o0bEMa Tel.

buonocus: snekrpudeckue SBICHUS B XUBOW MpUpoje, KoleOaTelnbHbIE IBUKEHUS B
KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOM MpUPOJE, NEHUCTBHE paJdallMM Ha YKUBbHIE
OpraHU3MBbI.
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Xumus: CTPOGHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPIABIX Tell,
MeXaHU3MBbI 00pa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CTIEKTPAIbHBIN aHaIH3.

T'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJIEKH MArHUTHBIX Py, GoTochEMKa 3eMHOMN
IIOBEPXHOCTH, IIPEACKA3aHNE 3EMIICTPACECHUN.

Texnonozusn: TMHAM HIIEKTPOIIEPENay, TEHEPATOP IMEPEMEHHOTO TOKA, 3JIEKTPOJBUTATEIID,
WHIYKLIMOHHAs Ie4yb, pajap, paJuoONpUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN armapar, BOJJOKOHHAS ONTHUKA, COJIHEYHAas OaTapest.
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IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOrO mpenaMera «®Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMIMX  JIMYHOCTHBIX,
METanpeIMETHBIX B MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIBTATOB.

JJMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJAWIIMOHHBIM IICHHOCTSM POCCHHCKOTO  OOIIeCTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIMUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW TO3WIMM  OOydYarOIIerocsl Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIUOHHBIX OOIICYEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHOM OpraHU3aIliu;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIMSIMHY ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW NEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh POCCUICKOM I'PaXKTaHCKON UICHTHYHOCTH, IAaTPUOTH3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSIM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO IMOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlUI0 M IMPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIFOYasi 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpya0BOr0 BOCIIMTAHHUSI:

WHTEpEeC K pa3audHbiM cdepam TpodecCHOHATHHOW IEesITeNbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (DM3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B oOmacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:
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C(OPMHUPOBAHHOCTh AKOJOTHYECKOW KYIBTYpHl, OCO3HaHHE TJOOAJBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHUE U OCYIIECTBIICHUE JICWCTBUM B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMUS
LeJIed yCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

paciiMpeHHe OIbITa JAEATENbHOCTH SKOJIOIMUYECKON HAIpaBJIEHHOCTM Ha OCHOBE
MMEIOIINXCS 3HAHUH 110 (PH3HKE;

7) HEeHHOCTH HAYYHOI' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHS (PU3HMUECKON HAYKH;

0CO3HAHME IIEHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MPOLIECCEe M3YUCHHS (DU3UKU
OCYIIECTBIISITh MPOCKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh WHANBHIYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
ba3oBble Joruueckue aAecTBUA:

CaMOCTOSITEIIBHO (DOPMYJIMPOBATh M aKTyaIM3UPOBAaTh MPOOJIEMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPHUBACMBIX (PH3NICCKUX SBICHUSX;

pa3pabaTeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUATbHBIX
1 HeMaTepuaJbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JCSITCIBHOCTb, OIICHWBATh COOTBETCTBHE PE3YJIbTATOB IIEJSAM,
OIICHUBATh PUCKHU IMOCJICACTBUI NCATEIHHOCTH;

KOOPAMHUPOBATh M BBINOJHATH PAb0OTy B YCIOBUSX PEAIbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

Pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX ITPOOIIEM.

Ba3oBble ucciienoBarebcKHe N1eliCTBUA

BJIQJIETh HAYYHOH TEPMHHOJIOTHEH, KIIIOUEBBIMH IMOHATUSIMH M METOJIaMU (DU3HYECKOI
HayKH;

BJIaJIETh HaBBIKAMHU Y4YEOHO-HCCIICIOBATEILCKON M MPOCKTHOM NEATEILHOCTH B 00J1aCTH
(bM3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHHS 3a/1a4
(DMBUYECKOTO COCpKAHUS, TPUMEHEHUIO Pa3IMYHBIX METOI0B ITO3HAHMS;

BIIAJIETh BUJAMU JIECATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €ro HMHTEPIpETaIHH,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3jIMYHBIX YYEOHBIX CUTyalMsX, B TOM YHCJE MpHU
CO3JaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATb
rUnoTe’y e€ pelieHus, HaxXOIUTh apTryMEHThI JUIs JI0Ka3aTelbCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TOJYYCHHbIE B XOJE peIIeHUs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BAaTEIbHOU NEATEIHHOCTH, B
TOM YHCTIE IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIEHUBAThH MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3MKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;
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yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIE€U, IIPEyUIaraTh OPUTMHAIBHBIE OJXO0AbI U PEIICHUS;

CTaBHUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOLINE aJbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU IOJTydeHHs HH(POpPMAIUN (HU3NIECKOTO COJEPIKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYLIECTBJISATh IOUCK, aHalIM3, CUCTEMAaTU3alUl0 U
MHTEPIPETAIHIO HHPOPMAIIMK PA3ITUYHBIX BHJIOB U ()OPM TIPE/ICTABICHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALINH;

HCII0JIb30BAaTh CpeAcTBa UH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTHM B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3alMOHHBIX 3a/1ad C COOJI0IEHUEM
TpeOOBaHU SPrOHOMMKH, TEXHUKU 0€3011aCHOCTH, TUTHEHBI, PECYpCOCOEpPEKEHUs, TPABOBBIX U
THUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€301aCHOCTH;

co3ZaBaTb TEKCThl (DU3NYECKOTO COJEpXk aHWs B pa3Iu4HbIX (opmarax ¢ ydéToMm
Ha3HayeHus UWHQopMalMM U 1ENEeBOW ayIUTOPUM, BBIOMpas ONTUMAIbHYIO (QopMy
MIpE/ICTaBICHMS U BU3yaIU3aIiH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

OCYIIIECTBJISITH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEIHLHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOHMIMKTHBIX CUTYAIlui U CMATYAaTh KOH(QIUKTHI;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHUS C WCIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U WHIUBHUIyaJIbHON PaOOTHI;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBHM C y4€TOM OOIIMX HMHTEPECOB U
BO3MOJKHOCTEH Ka)KJOTO YiICHA KOJIJICKTHBA;

NPUHUMATh 1€ COBMECTHON JEATENbHOCTH, OPraHU30BbIBATH W KOOPJIMHHPOBATh
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJAThH IUIAH JEHCTBUM, pACIPENENATh POJH C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YJ4aCTHUKA KOMAHJbI B OOIIHMI pe3yabTar
1o pa3paboTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBBIE IMPOEKTHI, OLIEHWBATh HMJAEH C TMO3WLUH HOBHU3HbBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh TMMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYyaIUsAX,
MPOSIBJISATH TBOPYECTBO U BOOOpakeHHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe yHUBepcaIbHbIE YUeOHbIE 1eliCTBUA
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATENIbHYIO JESITENbHOCTh B 00OJacTu (GPU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSTENBHO COCTABJIATH IUJIAH PEUIEHUs] PACUETHBIX M KAYECTBEHHBIX 3aJady, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANIOYTCHU;
JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelLIeHuE;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;
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CHocoOCTBOBAaTh (HOPMHUPOBAHHWIO ¥ TIPOSIBICHUIO JSpyIUIUH B obnactu  (pusmkwy,

IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENIbHbIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLIMOHAJILHBII HHTEJJICKT:

JlaBaTh OIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHBBI B JI€ATEIHLHOCTH, OLIEHHUBATh
COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIQJICTh HABBIKAMH TIO3HABATEIILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUI
1 MBICITUTENIbHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIONIH30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHHUS [0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPUHUMATh ce0sl, TOHUMAasi CBOU HEAOCTAaTKU U JOCTOUHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTHI JIPYTUX MPU aHATN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIINOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YPOBHSI CpeliHero obiiero oopa3oBaHusi y 0Oy4aroONIUXCsl COBEPIIEHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, Ipeanoaraiomuil chopMUpOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIIOYAIOIIEr0 CIIOCOOHOCTh OHMMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BHJICTH HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM AYMOITMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ceOe;

caMoperyJIupoBaHus, BKJIIOYAIOLIETO CaMOKOHTPOIJIb, yYMEHUE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
W3MEHECHHSIM U TIPOSBIISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIlMM, BKIIOYAIOIIEH CTpEMJIEHWE K JOCTH)KEHHMIO IEIU MU YCHexy,
ONTUMU3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliath KOH(IUKTHL

MNPEIMETHBIE PE3YJIBTATbBI

K xonuy oOyuenus B 10 kijiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIOUIUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHUH, B MPAKTHUECKOI
NeSITeNLHOCTH JIFOZICIH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHS HW3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalibHas
TOYKa, MHEepUUalIbHas CUCTeMa OTCYETa, aOCONMIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENU
CTPOEHHMSI Ta30B, KUJIKOCTEW M TBEPABIX TEJ, TOUEUHBIH AIIEKTPUUECKHUI 3aps] NpH peluIeHUU
buznueckux 3aaad;

pacmo3HaBaTh (U3WYECKHE SBJICHHUS (TMPOIECCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MBH)KEHHUE, CBOOOJHOE TaJeHHE Tel,
JIBUKEHHE T1I0 OKPY)KHOCTH, HHepIus, B3auMmojeictBue ten, auddysusa, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTEH W TBEPIBIX TEN, WU3MEHEHHE O0bEMa Ten MPH HarpeBaHUU
(oxyakieHnn), TeIJIOBOE paBHOBECHE, MCIIApEHHEe, KOHACHCAIIUS, TNIaBIIEHUE, KPUCTAILITU3aIlN,
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KUTIEHUE, BIAXKHOCTh BO3JlyXa, MOBBIIICHUE JABJICHUS ra3a IpPU €ro HarpeBaHWU B 3aKPHITOM
cocyzie, CBs3b MEXKIYy IIapaMeTpamMu COCTOSIHMSI ra3a B H30IpOLECcCaX, 3JEKTpU3alus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIMCBHIBATH MEXAaHMYECKOE JBM)KEHUE, UCIOJb3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IyTh, MEPEMEILEHNUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUa, UMIYJIbC Tejla, KHHETHYECKas
SHEPrus, MOTEHIMAIbHAsl JHEPrusi, MEXaHWdyecKas padoTa, MEXaHWYeCKas MOIIHOCTB; IpH
ONMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJIB3YEMBIX BEIMYUH, WX
0003HAYCHHSI U €JMHHUIIBI, HAXOAUTH (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3MUYECKYIO BEIUYHHY
C IpYTUMU BEJIUYHHAMU;

ONHCBHIBATH HW3yYCHHBIC TEIJIOBHIE CBOWMCTBA TEI M TEIUIOBBIC SIBJICHUS, HCIIOJB3YS
¢dbu3nveckne BENWYHMHBL: JaBICHHE Ta3a, TEMIeparypa, CpenHsisi KWHETHYeCKas DSHEeprus
Xa0THUYECKOTO JBIDKEHHSI MOJICKYJ, CpEeIHEKBaJpaTHYHAs CKOPOCTh MOJIEKYJ, KOJHYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, padora rasza, kod(p(UIMEHT MOJE3HOTo IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPY OTIMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJB3YEMbIX BEIWYHH,
ux O0OO3HAYCHWs] W EIUHMIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIONINE MaHHYIO (QH3UIECKYIO
BEJIMYUHY C JPYTUMH BEITMYNHAM;

OTIMCBHIBATh M3YYEHHBIE AJIEKTPHUECKUE CBOICTBA BEIIECTBA M AIIEKTPUUYECKHE SBICHUS
(mpo1iecchl), UCIOJB3YST (PU3NYECKUE BEIMYUHBL: AIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HaNpPsOHKEHHOCTD  TIOJIS, TOTEHIMAN, PAa3HOCTh TOTCHIMAIOB; TpPH OMUCAHWU IPAaBUIHHO
TPAaKTOBaTh (U3MUECKUI CMBICT HCIIOJNB3YEMbIX BEIHYMH, WX OOO3HAYCHHS W EIWHUIIBI;
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETHYMHY C IPYTUMH BETHINHAMH,

aHAIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, MCIOJb3yd (DPU3MUYECKHE 3aKOHBI U
MPUHIUIIBL: 3aKoH BceMupHoro TaroteHus, |, Il u |1l 3akonsr HeroToHa, 3aKoH coXpaHEHHs
MEXaHUYECKOM SHEPIUH, 3aKOH COXPAHEHUs UMITYJIbCa, MPUHIUI CYNEpHO3ULUHN CUJI, IIPUHLIUIT
PaBHOIIPABUS MHEPLHAIBHBIX CHCTEM OTCUETA, MOJEKYIIPHO-KMHETUYECKYIO TEOPHIO CTPOEHUS
BEIIECTBA, a30BbIE 3aKOHBI, CBA3b CPEIHEH KUHETUYECKOM SHEPruM TEMJOBOIO JBM)KEHUS
MOJIEKYJ € a0COJIOTHOM TEeMIepaTypoil, MepBbIA 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAaHEHUS
3JIEKTPUYECKOro 3apsjaa, 3akoH KynoHa, mpu 3TOM pa3nuyaTh CIOBECHYHO (OPMYIHPOBKY
3aKOHA, €ro0 MaTeMaTHYECKOEe BbIPaKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBHSI MAlMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh yClIoBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITMIOJIHATh 3KCIIEPUMEHTBl 10 MCCIEJOBAHUIO (DPU3MUECKUX SBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM  IMpPSMBIX M  KOCBEHHBIX H3MEpPEHUH, Impu 3TOM  (OpMYJIHpPOBATh
npobiemy/3agayy M TUNOTE3y Y4eOHOrO AKCIEpUMEHTa, CcOOMpaTb YCTAaHOBKY M3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOUTH ONBIT U (POPMYIUPOBATH BBIBOIbI;

OCYLIECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3MUECKHX BEJIUYMH, I[PU 3TOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHS U MCI0JIb30BaThb W3BECTHBIE METOJ/bl OIICHKU
[OTPELIHOCTEH U3MEPEHUi];

UCCIIeIOBaTh 3aBUCHUMOCTH MeXAy (PU3MUECKUMHM BEIUYMHAMH C MHCIOJIb30BaHUEM
OpSMBIX H3MEPEHUH, MpPH 53TOM KOHCTPYUPOBATb YCTAaHOBKY, (PHUKCHPOBATH pPE3yJIbTaThl
MOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKUX BEIMYUH B BUJAE TAOIUI U TpapUKOB, JeIaTh BBIBOJIBI
10 pe3ysbTaTaM HUCCIIEA0BaHUS;

coOmoaTh MpaBuia O€30MACHOrO TpyJa NpH NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCHEPUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM UM  TMPOEKTHOW JEATENIbHOCTU C
MCIOJIb30BAHUEM MU3MEPHUTEIBHBIX YCTPOICTB U 1abopaTopHOro 000pyI0BaHHUS;
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pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIIONb3Ys
¢u3nveckre 3aKOHbI U NMPUHLUIBI, HA OCHOBE aHAJM3a YCIOBHS 33Ja4dl BHIOUPATh (PH3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINIbI, HEOOXOAMMBIC ISl €€ pelieHHs,
MPOBOJIUTH PACUETHI M OIICHUBATh PEATbHOCTH MOyYSCHHOTO 3HAUCHUS (PU3MUECKON BEINYHHBI,

pelaTh KaueCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
pacCy>KJIeHUM ¢ OMOPOM HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKHUE SBIICHNUS,

UCTONB30BaTh MPH pEIIeHHH Yy4eOHBIX 3ajad COBpPEMEHHbIE HH(POPMAIIOHHBIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMU U IpPEICTaBICHUs] yuyeOHOU u
Hay4YHO-TIONYJISIPHOM HMHGOpMaIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOIY4aeMyI0 HH(POPMALIKIO;

MIPUBOJIUTh MPUMEPHI BKJIAZa POCCUHUCKUX M 3apyOeKHBIX Y4EHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BAaTh TEOPETHYECKHE 3HaHWs MO0 (U3MKE B TOBCEJHEBHOW IKU3HU IS
obecnieueHrs 0€30MacHOCTH MpU OOpallleHUuH ¢ MpUOOpaMH U TEXHUYECKUMU YCTPONUCTBAMU, IS
COXPAHEHHS 3/I0pPOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalollei cpene;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM PAa3IMYHBIX COLMATIBHBIX pOJIed, IUIAHUPOBATh paboTy
TPYNIbI, pAlUOHAJIbHO pacCHpenesaTh OOS3aHHOCTH U IUIAaHUPOBATh JIEATENIBHOCTH B
HECTaHJAPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKIJIAJl Ka)XJOrO M3 YYACTHUKOB TPYIIIbI B
pelIeHre paccMaTpUBaEeMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb cHOPMHPOBAHHOCTh Y OOYUaAIOUIUXCS YMEHU !

JEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (HOPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKOU
NEeSITeNbHOCTH JIFOJIeH, LIEJIOCTHOCTD U €IMHCTBO (PU3UUECKON KapTHHBI MUDA;

YUUTBHIBaTh TPAaHULBl TPUMEHEHUS U3YyYCHHBIX (U3MUECKUX MOJeNel: TOYEUHBIH
JNEKTPUYECKUN 3apsn, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, fAJEpHas MOJENIb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTO pa MPH pelieHnn GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (U3MYECKHE SBJICHUS (MPOIecCh) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOJAMHAMUKH M KBAaHTOBOM (DM3HKU: 3JEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJEWCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHIYKUUSA, ACHCTBME MArHUTHOTO MOJs Ha IMPOBOAHMK C TOKOM M JBWXKYUIMHCSA 3apsf,
AIIEKTPOMArHUTHBIE KOJIEOAHUS ¥ BOJIHBI, MPSMOJIMHEHHOE paclpOCTPAHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJNSIpU3ALMS CBETa, IUCIEPCUSt CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekr), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJAOPOJIa, ECTECTBEHHAs! U UCKYCCTBEHHAs! PaJMOAKTUBHOCTD;

OTHCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYI0 MPOBOJUMOCTh PA3IMYHBIX CPEN) U DIEKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCTONIb3YS (U3NYECKUE BEIMYMHBI: DSJCKTPUUYECKUM 3apsijl, CHiIa TOKa, OJIIEKTPUUYECKOE
HaIpPsDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh MOTEHIUANIOB, 3JIEKTPOABIKYILAs CHUIA,
paboTa ToKa, WHAYKIMS MarHUTHOTO TOJs, cuina Awmepa, cuia JlopeHla, MHIYKTUBHOCTh
KaTyIIKH, SHEPrusl 3JIEKTPUYECKOr0 M MAarHUTHOTO MOJIeH, Mepuo] M 4YacToTa KoseOaHui B
Kosie0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B MpOIlecce FapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosebaHul, (POKYyCHOE paccTOSHHME M OINTHYeCKas CWiIa JMH3bI, MPU OMUCAHUU MPABUIIBHO
TPAKTOBAaTh (PUIUUYECKHA CMBICT HCIOIb3yeMbIX BEINUYMH, WX OOO3HAYCHUS U CIUHUIIBI,
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETHUUHY C APYTUMU BETUYHHAMU;
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ONMCBHIBATH M3YYEHHBIC KBAHTOBBIC SBJICHUS M MPOLECCHI, HCIOJIB3YS (U3NUYECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI W 4acTOTa CBETA, BHEPIUd U
uMnynbec (GOTOHA, TEPHOJ IMOJIypacrajga, SHEPTHs CBSA3M ATOMHBIX SAEp, NpPU OINHCAHHUU
NPaBUIBHO TPAKTOBATh (U3NYECKUN CMBICT HCIOJB3YeMbIX BEIMYMH, WX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DU3WYECKYIO BEIUYHMHY C JPYTUMHU
BEJIMYUHAMH, BBIYHCIISATH 3HAYCHHE (PU3UIECKOI BETHIUHBI;

aHATM3UPOBaTh (PU3MUECKUE MPOIECCHl U SIBICHUS, HMCIONB3yd (DU3MUYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3aKOHBl MOCIEAOBATENBHOIO U MAPAICIBHOTO  COEIUHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHua, 3akoH  3JIGKTPOMAarHWUTHOW  MHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PaclpOCTPaHEHUsl CBETa, 3aKOHbl OTPAKEHMsI CBETA, 3aKOHBI MPEJOMIICHUS
CBeTa, ypaBHeHHe OWHIITeWHa Uit (oTodPeKTa, 3aKOH COXpPAaHEHHsS HHEPIHH, 3aKOH
COXpAaHEHHUs HMITYJbCa, 3aKOH COXPAHEHUs DJIEKTPUUYECKOrO 3apsijia, 3aKOH COXpaHEHMUS
MaccoBOr0 4YHCIa, HocTyaaTsl bopa, 3aKkOH pajMOaKTUBHOTO pacnaja, MpU 3TOM pa3indarb
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHE U YCIOBUS (TpaHUIIbL,
00jacTi) IPUMEHUMOCTH;

OTIPE/IeNIATh HaIlpaBJIEHWE BEKTOpa MHIYKIMM MAarHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cunbl Amniepa u cuibl JlopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHe, CO3aBaeMOe TNIOCKUM 3€pPKaoM, TOHKOH JINH30;

BBITIOJIHATh DKCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3NYECKHX SBICHUI M MPOLIECCOB C
UCIIOJIb30BAHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (popMynupoBaTh
npobseMy/3agadyy W THUIOTE3y y4eOHOTO OKCIepUMEHTa, COOMpaTh YCTAaHOBKY U3
MPeI0KEHHOT0 000PYAOBAHUS, TPOBOAUTH OTIBIT U POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh MpPSAMbIE U KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEIUYMH, TIpPU 3ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIICHKHU
MOTPENTHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3UYECKUX BEJTMYHH C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUA:
IIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YyIbTATHI MOJTYYEHHOUN 3aBHCHUMOCTH
¢buznyecKkux BeNWYMH B BHUAE TaOMUIl M TpaQuUKOB, Je1aTh BBIBOABI IO pe3yibTaTam
UCCIIeIOBAHUS;

coOnroaaTh mpaBmiIa O€30MacHOrO TpyAa IMPU HPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO JKCIIepUMEHTa, Y4eOHO-HCCIEeIOBATEIbCKOW W MPOEKTHOM  JIEATENBHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENLHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemath pacu€THble 3aJa4ydl C SBHO 33JaHHON (U3MYECKOM MOJENbI0, HCHOIb3Ys
(buznyeckue 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHAIM3a yCIOBUS 33/1a4ll BHIOMPATh (PU3NUYECKYIO
MOJENb, BBIACHATh (U3UYECKUE BEIUYMHBI M (GOpPMYIbl, HEOOXOAUMBIE aisi €€ pelleHus,
MIPOBOJUTH PACUYEThI U OIICHUBATh PEAIbHOCTH MOTYYEHHOTO 3HAaYeHUs PU3NUYECKON BEIHUMHBI,

pelaTh KauecTBEHHBbIC 3aJaud: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUUBYIO IIETIOYKY
paccyXJeHUl ¢ OMOPON Ha U3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJb30BaTh MPU pelIeHHMM Y4eOHBIX 3a7ad COBpPEMEHHbIe HMH(OPMAIIOHHBIE
TEXHOJIOTUU [yl TOUCKA, CTPYKTYPUPOBAaHMS, MHTEPIPETALUU U TPEACTaBICHUS Y4eOHOU U
HAy4YHO-TIONYJISIPHOW HMH(pOpPMALMU, MOJYYEHHOW M3 pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJydaeMyro HH(OpPMAIIHIO;

OOBSICHATH MPUHIUIBI ICHCTBHSI MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3avyaTh
yCJIOBHA UX O€30MIaCHOTO MCIIOJIb30BAaHUS B TOBCEAHEBHOM KU3HU;

NPUBOAMUTH MPUMEPHI BKJIa/Ja POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MIPOIIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUHA;
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UCIIOJIb30BATh TEOPETUYECKHE 3HAHUS 10 (HU3MKE B IOBCEJHEBHOW JKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPHU 0OpALICHUN C TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXpaHEHUs 37J0POBbs M COOIONCHHS HOPM KOJIOTHYECKOTO TIOBECHUS B OKpYXKaIoIIel cpene;

paboTath B IpymIe ¢ BHIIOJHEHUEM PA3TUYHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh paboTy
Ipyiibl, panyuoOHAJIbHO pacClnpeaciiaThb 00s13aHHOCTH U IUIaHUPOBATh  ACATCIIBHOCTL B
HECTAHJAPTHBIX CUTyalUAX, aJCKBATHO OLCHUBATL BKJIAJ KaXAOTO W3 YYACTHHUKOB I'PYIIIIBI B
pelIeHre paccMaTpUBaeMoil poOIIEeMBL.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBanue
(uudpossbie)
Ne ni/m pa3iesioB U TeM Kontpouabsubi [IpakTuyecku
Bcero o0pa3oBaTejibHbIE
NMPOrpaMmblI € padoThl e padoThI
pecypcsl
Paznen 1. PUBUKA U METOJAbI HAYUHOI'O IIO3HAHUSA
bu6mmoreka [{OK
11 Du3Hia i METOJIEL 2 https://m.edsoo.ru/7f41b
Hay4YHOTO TIO3HAHUS 79
Wroro mo pazueny 2
Paznen 2. MEXAHUKA
bubmmoreka [{OK
2.1 Kunemartnka 6 https://m.edsoo.ru/7f41b
f72
bu6moreka [IOK
2.2 JuHamuka 8 https://m.edsoo.ru/7f41b
f72
bu6moreka [IOK
2.3 3aKOHEI COXpaHEHN B 6 1 1 https://m.edsoo.ru/7f41b
MEXaHHUKE
f72
Hroro mo pazgeny 20

Pazgea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMMKA

OCHOBBI bubnuorexa [JOK
3.1 MOJICKYJISIPHO- 9 1 https://m.edsoo.ru/7f41b
KHHETHYECKON TEOPUHU fr2
OCHOBEL bu6mmoreka [JOK
3.2 10 1 https://m.edsoo.ru/7f41b
TEPMOAMHAMHUKHU 72
ArperatHbie bubnuorexa [JOK
3.3 COCTOSIHUSI BEIIIECTBA. 5 https://m.edsoo.ru/7f41b
dazoBbIC IEPEXOIbI fr2
Wtoro mno pazneny 24
Paznen 4. DJIEKTPOJIMHAMUKA
bubmuoreka [JOK
4.1 DneKTpocTaTuKa 10 1 https://m.edsoo.ru/7f41b
f72
ITocTosiHHBIN
ANEKTPUIYECKHI TOK. Eubmiorexa TOK
4.2 12 1 https://m.edsoo.ru/7f41b
Toxu B pa3nu4HbIX 72
cpenax T
Hroro no paszneny 22
PeszepBHoe Bpemst 0
OBUIEE KOJIMYECTBO YACOB 68 3 3

I10 ITPOTPAMME
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumenoBanue
Ne a23/1eJ10B 1 TeM K 1 (ungposeie)
W g Oz; tos 1 Beero Ol;TPOJILHLle pzﬁanqecxne 06pa3oBaTeIbHbIE
porp PaooThI paooTbI pecypesI
Paznen 1. QJIEKTPOJIMHAMUKA
MarnutHoe 110J1€.
bu6mmoreka [{OK
11 DJICKTPOMArHHTHAA 12 1 3 https://m.edsoo.ru/7f41c97c
I/IHI[YKIII/I?I
Hroro no pazgeny 12
Paznea 2. KOJIEBAHUS U BOJIHBI
Mexa €CKHe
2.1 SHC);TEZI:JaFI;P;IT}I;IBIe 10 1 bubmorexa LOK
' https://m.edsoo.ru/7f41c97c
KOJIEOaHUs
M
2.2 3HZ§3HZ:/IZ?I§IEI€T}?516 5 1 bubmuorexa HOK
' P https://m.edsoo.ru/7f41c97c
BOJIHbBI
bu6moreka [IOK
2.3 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 25

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

OcHo
3.1 cn;lpf;moﬁ TEOPUH 4 1 bubunorexa LIOK
) https://m.edsoo.ru/7f41c97c
OTHOCHUTEIBHOCTHU
Hroro mo pazgeny 4

Pazgen 4. KBAHTOBAS ®PU3UKA

41 OneMeHThl KBAaHTOBOM 7 bubnuorexa [JOK
' OIITHUKU https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpoenme atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE 71O 5 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 16

Paspea 5. JIEMEHTBI ACTPOHOMUU 1 ACTPO®U3UKU

5.1 aaciehé?{iﬁ;n " 7 1 Brbmorexa LJOK
' P https://m.edsoo.ru/7f41c97c
acTpopU3NKHU
Hroro no pazneny 7

Pa3nesa 6. OBGOBIIAIOIIEE IOBTOPEHHUE

6.1 Oo6o0maromiee 4 bubmuoreka [JOK
IIOBTOPEHUE https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pe3epBHOE BpeMms 0
OBUIEE KOJIMYECTBO 68 4 7
YACOB 110 ITPOI'PAMME

27



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Kourpoasubie | IlpakTuueck A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI He padboTsbl
pecypchl
®u3uka — Hayka o npupoje. Hayunsie bubmorexa HOK
1 e LA 1 https://m.edsoo.ru/ff0c3
METO/IbI IIO3HAHUS OKPYKAIOIIET0 MUpa 262
Ponb 1 mecTo ¢usuku B hopMUpOBaHUM bubmuorexa [JOK
2 COBPEMEHHOM HAYYHOU KapTHUHBI MHpPA, B 1 https://m.edsoo.ru/ff0c3
MPAKTUYECKOUN ACSATEIbHOCTH JIFOACH 3eb
Mexanundeckoe aBuxeHne. OTHOCUTEILHOCTh bubnuoreka [IOK
3 MexaHu4ecKoro aBwkeHus. [lepememnenue, 1 https://m.edsoo.ru/ff0c3
CKOPOCTB, YCKOPEHHUE 508
bu6mmoreka [IOK
4 PaBHOMEpPHOE TPAMOIMHEWHOE JIBIYKCHHE 1 https://m.edsoo.ru/ff0c3
620
PaBHOYCKOpEHHOE MPSIMOJTMHEWHOE bubmorera [JOK
5 JOROP P 1 https://m.edsoo.ru/ffOc3
JIBUKCHHE
12e
bubnuoreka [JOK
CBoOoiHOe najieHne. Y ckopeHrue cB0O0HOTO
6 A A P A 1 https://m.edsoo.ru/ffOc3
NaJeHUs
9cc
KpuBonuneiinoe nuxenue. [Ipuxenue bubmotera [JOK
7 . ) 1 https://m.edsoo.ru/ff0c3
MaTepHUaTbHOU TOUKH MO OKPYKHOCTH ada
8 [Ipunuun otHOCUTENbHOCTH ["anunest. 1 bu6mmoreka [JOK
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https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada

NuepuunaneHbie cuctemsl orcyera. [lepsoiit
3akoH Herotona

https://m.edsoo.ru/ff0c3
be8

Macca tena. Cuia. [IpuHuun cynepno3unuu

bu6mmoreka [{OK

9 cu1. Bropou 3akon HeroToHa juis https://m.edsoo.ru/ff0c3
MaTepUaIbHOU TOUKH be8
. bu6mmoreka [{OK
Tperun 3akoH HproTOHA 1J19 MaTepUaIbHbBIX
10 https://m.edsoo.ru/ffOc3
TOYCK
be8
bubmmoreka [{OK
3akoH BceMHpHOro Tsrotenus. Cuna
11 https://m.edsoo.ru/ff0c3
TsoKecTu. [lepBas KocMudeckasi CKOpOCTh 400
bu6mmoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3
el8
Cuna tpenus. Koadpdunment tpenus. Cuia bubmmorexa [JOK
13 COTIPOTHUBIICHUS MPHU ABUKEHUU TeJa B https://m.edsoo.ru/ff0c3
JKUIKOCTH WIIH Ta3e f76
[ToctymarensHOE U BpanaTeIbHOE JIBUYKCHUE
. bubnmuoreka [JOK
a0COJIIOTHO TBEPJOTO Tes1a. MOMEHT CHIIBI.
14 . https://m.edsoo.ru/ffOc4
[Tnedo cuiel. YcaoBust paBHOBECHS TBEPIOTO 146
Tena o
Nmiynsc MaTepuanbHOM TOUKH, CUCTEMBI
bubmuoreka [JOK
MaTepHuanbHbIX ToYeK. Mmynbe cuibl. 3aKoH
15 https://m.edsoo.ru/ffOc4
COXpaHEHHUS UMITyJbca. PeakTuBHOE 346
JIBHKEHUE T
PaboTa u MmomHOCTS cunbl. Kunetnaeckas bubmuoreka [JOK
16 sHeprus MmaTepuanbHOi Touku. Teopema 06 https://m.edsoo.ru/ffOc4

W3MCHCHUN KUHCTUUCCKON OHCPTHUU

502

29


https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502

[TorenunaneHas sHeprus. [loreHnnanpHas
SHEprus ynpyro aeopMupoBaHHONW

bubmuoreka [JOK

17 https://m.edsoo.ru/ffOc4
npyxuHbl. [loTeHIManpHas SHEPTUs Tea 61a
BOJIM3U TIOBEPXHOCTH 3eMITH T
[ToTeHIMaNbHBIC U HETIOTEHITUAIBHBIC CHITBL.
CBs13b pabOTHI HETIOTEHITUAIBHBIX CHIT C bu6mmoreka [{OK
18 W3MEHEHUEM MEXAHUYECKOU IHEPTUH https://m.edsoo.ru/ffOc4
CUCTEMBI TeJI. 3aKOH COXPAHCHUS 78c
MEXaHU4YECKOU YHEPTUH
JlabopaTtopHas pabota «lccnenoBanue cBs3H
19 paboThI CHITBI C K3MECHECHHEM MEXaHHIECKOMN
SHEPTUU Tella Ha MPUMEPE PACTHKCHUS
PE3UHOBOTO KI'yTa»
KonTtponbHas padota o teme «KnHemaruka. Bu6nuoreka ITOK
20 Jlunamuka. 3aKOHBI COXpaHEHUS B https://m.edsoo.ru/ffOc4
MEXaHHUKE» b74
OCHOBHBIE TIOJI0KEHUS MOJIEKYJIIPHO- bubnuorexa [IOK
21 KUHETHYECKOU Teopuu. BpoyHoBCKOE https://m.edsoo.ru/ffOc4
newkenue. Juddysus dc2
bubnuorexa PO
XapaxTep JBYKEHHS U B3aHMOIEHCTBHS https://resh.edu.ru
22 YacTuIl BemecTBa. Moean CTpOEHHS ra3oB, /subject/lesson/3731/
YKUJIKOCTEN U TBEPJIBIX Tl main/47862/
https://lIc.rt.ru/classbo
ok/fizika-10-
23 Macca monekyn. KonnuecTBo BeriecTsa. Klass/OSNOVY-

[Tocrosinnas ABoraapo

molekulyarno-
kineticheskoi-
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https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://resh.edu.ru/
https://lc.rt.ru/classbook/fizika-10-klass/osnovy-molekulyarno-kineticheskoi-teorii/6161
https://lc.rt.ru/classbook/fizika-10-klass/osnovy-molekulyarno-kineticheskoi-teorii/6161
https://lc.rt.ru/classbook/fizika-10-klass/osnovy-molekulyarno-kineticheskoi-teorii/6161
https://lc.rt.ru/classbook/fizika-10-klass/osnovy-molekulyarno-kineticheskoi-teorii/6161
https://lc.rt.ru/classbook/fizika-10-klass/osnovy-molekulyarno-kineticheskoi-teorii/6161

teorii/6161

TemoBoe paBHOBecue. Temneparypa u eé

https://resh.edu.ru

24 smepere. Ikara Temmeparyp Llemse /subject/lesson/5898/c
n3mepenue. [llkama temnepar TIBCUST
P PaTyP onspect/15461/
Wneanpusiii raz 8 MKT. OcHoBHOE Bubmmoreka HOK
25 https://m.edsoo.ru/ffOc4
ypaBHeHue MKT
fde
AOcoJroTHasI TeMIiepaTypa Kak Mepa cpeaHei bubnuorexa [JOK
26 KHHETUYECKOM YHEPTUU JBUKEHUS MOJICKYJI. https://m.edsoo.ru/ff0c5
VYpaBuenue Menzeneea-Knanelipona 1le
27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota «lccnenoBanue
28 3aBUCHUMOCTH MEX]Ty TTapaMeTpamMu
COCTOSIHUS Pa3pEKEHHOTO Ta3a
TOYKA POCTA
bu6mmoreka [IOK
W3omporieccrl B uaearibHOM raze u ux
29 https://m.edsoo.ru/ffoc5
rpaduyeckoe npeacTaBieHUue 206
BuyTpeHnHsis sHeprusi TepMOAMHAMUYECKO N
P P . P bu6mmoreka [JOK
CUCTEMBI U CIIOCOOBI €€ U3MEHEHUS.
30 https://m.edsoo.ru/ffoc5
KonunuectBo temnotel u paboTa. BHyTpenHss 952
SHEPrusi 0JTHOATOMHOTO UJEALHOTO raza T
bubmuoreka [JOK
31 Buapl Teronepenaun https://m.edsoo.ru/ff0c5
c36
VY nenbHas TEMIOEMKOCTh BELIECTBA. bubnuoreka [JOK
32 KonundecTBo TemnoThl npu Temonepeaaye. https://m.edsoo.ru/ff0c5

AnmabaTHBIi poiiecc

36
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https://lc.rt.ru/classbook/fizika-10-klass/osnovy-molekulyarno-kineticheskoi-teorii/6161
https://resh.edu.ru/
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

[IepBblii 3aKOH TEPMOJUHAMUKH U €TI0

bubmuoreka [JOK

33 https://m.edsoo.ru/ff0c5
MIPUMEHEHHE K U30TpoIieccamM ofc
HeobOpaTumocTh IPOIIECCOB B TIPHUPO/IC. bubmorexa HOK
34 . https://m.edsoo.ru/ff0c6
BTopoi1 3ak0H TepMOAMHAMUKN 930
. . bubnuorexa [JOK
ITpunuun gevicteus u KITJI TeroBoit
35 PHHIHAIA a https://m.edsoo.ru/ff0c6
MaITUHBI
00a
36 Huxn Kapno u ero KIT/]
37 DKoJIOTHYECKHEe MPOOIeMbl TEIIOIHEPTE€TUKH
O6o06matomuii ypok «MostekysipHast bubmiorexa HOK
38 https://m.edsoo.ru/ff0c6
¢uzuka. OCHOBBI TEPMOIMHAMUKH 938
KonTtponsHas padoTa o tTeme bubnuoreka [IOK
39 «Monekymnspras ¢uszrka. OCHOBBI https://m.edsoo.ru/ffOc6
TEPMOJINHAMUKI a0
bu6mmoreka [JOK
[TapooOpazoBaHue 1 KOHJIEHCAITHSI.
40 https://m.edsoo.ru/ffOc6
Hcnapenue u kurneHue
3b6
bu6mmoreka [JOK
AGCOIOTHAS M OTHOCHUTEJIbHAS BIAYKHOCTh
41 . https://m.edsoo.ru/ffOc6
BO31yxa. HachleHnHslit map
4d8
Trepnoe Teno. Kpucramimyeckue u
. bubmuoreka [JOK
amop(HbIe Tera. AHU3OTPOIUS CBOKCTB
42 https://m.edsoo.ru/ffOc6
KpuctamioB. JKUIK1e KpUCTaILIbI. 550
CoBpeMeHHbIE MaTeprabl o
43 [InaBneHue n kpuctauM3anus. Y aenbHas bubnuorexa [IOK

TCIIJIOTA IJIaBJICHHA. CY6J'II/IM3L[I/I$[

https://m.edsoo.ru/ffOc6

32


https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

708

bubmuoreka [JOK

44 VYpaBHeHue TerIoBoro d6anaxnca https://m.edsoo.ru/ffOc6
820
. bu6mmoreka [{OK
DnexTpusanus Ten. JINEKTPUIECKUHU 3apsil.
45 https://m.edsoo.ru/ffOc6
JIBa BUIA IICKTPUUECKUX 3aPSI0B bee
[IpoBOAHMKH, TUIIIEKTPUKHU U bubnuorexa [JOK
46 MOJIYIPOBOIHUKH. 3aKOH COXPaHEHMUSI https://m.edsoo.ru/ff0c6
3IEKTPUYECKOTO 3apsijia bee
B3anmonencreue 3apsiioB. 3akoH Kymona bubmorexa HOK
47 B " Y ’ https://m.edsoo.ru/ffOc6
ToYeUHBIN NIEKTPUICCKUH 3apsi]T cod
Hanpspk€HHOCTB AIeKTPUYEeCcKOTo TOJIS. bubnuoreka [IOK
48 [TpuHIUTT CYTIEPIIO3UITUHU DITEKTPUUECKUX https://m.edsoo.ru/ffOc6
moJied. JIMHUK HaPsLKEHHOCTH df2
bu6mmoreka [IOK
PaGora cui aekTpocTaTuuecKoro mossl.
49 https://m.edsoo.ru/ffOc6
[Torenuman. Pa3HOCTh MOTEHIMATIOB f00
[IpoBOAHMKHM U AUDIICKTPUKH B bubmuoreka [JOK
50 ANEKTPOCTATHYECKOM II0JIE. https://m.edsoo.ru/ffOc7
JlmsnexTpuueckas MpOHUILIAEMOCTb 018
51 OnekrpoeéMkocTb. KonneHncarop
Tecr
https://onlinetestpad.c
59 DIEeKTPOEMKOCTD MJIOCKOTO KOHJEHCATOPA. om/ru/test/24293-319-

3Hepr1/m 3apSAKCHHOTO KOHACHCATOpa

kondensator-
elektroemkost-
kondensatora-
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https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://onlinetestpad.com/ru/test/24293-319-kondensator-elektroemkost-kondensatora-elektroemkost-ploskogo-kondensat
https://onlinetestpad.com/ru/test/24293-319-kondensator-elektroemkost-kondensatora-elektroemkost-ploskogo-kondensat
https://onlinetestpad.com/ru/test/24293-319-kondensator-elektroemkost-kondensatora-elektroemkost-ploskogo-kondensat
https://onlinetestpad.com/ru/test/24293-319-kondensator-elektroemkost-kondensatora-elektroemkost-ploskogo-kondensat
https://onlinetestpad.com/ru/test/24293-319-kondensator-elektroemkost-kondensatora-elektroemkost-ploskogo-kondensat

elektroemkost-
ploskogo-kondensat

Jlaboparopuas padota "M3mepenue

53 ANEKTPOEMKOCTH KOHeHCcaTopa"
TOYKA POCTA
IIpuanun neicTBUs U IpUMCHEHHE
P P bubmmoreka [{OK
KOHJICHCATOPOB, KOMTMPOBAIBHOTO amapara,
o4 . https://m.edsoo.ru/ff0c7
CTPYWHOTO MPUHTEPA. DIEKTPOCTATHICCKAS 126
3amuTa. 3a3eMJIeHUe AIEKTPOpruOopoB T
DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
. bu6mmoreka [IOK
cymectBoBanus. [loctostHabIl TOK. Crita
55 https://m.edsoo.ru/ffOc7
toka. Hanpsbxkenne. ConpotuBienue. 3akoH 2¢0
Oma 114 yyacTka 1emnu -
[TocnenoBarensHOE, TapauIeIbHOE,
CMEIIaHHOE COCTMHEHNE TTPOBOTHUKOB. bubmuorexa [JOK
56 JlaGopaTtopHnas pabora «3y4yeHue https://m.edsoo.ru/ffOc7
CMEIIAHHOTO COEMHEHUSI PE3UCTOPOBY 410
TOYKA POCTA
PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnuoreka [JOK
57 3akon Jlxoynsa-Jlenmna https://m.edsoo.ru/ffOc7
TOYKA POCTA 838
3akon OMa 715 IOJTHOM (3aMKHYTOM)
anekTpudeckoii nenu. Koporkoe 3ambIkaHue.
JlaboparopHnas padota «3mepenue I/[C bubmorexa LIOK
58 https://m.edsoo.ru/ffOc7
HCTOYHHUKA TOKA M €0 BHYTPEHHETO 260
COTIPOTHUBIICHUS T
TOYKA POCTA
59 DNeKTpOHHAs MPOBOJUMOCTb TBEPIBIX https://resh.edu.ru/sub
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https://onlinetestpad.com/ru/test/24293-319-kondensator-elektroemkost-kondensatora-elektroemkost-ploskogo-kondensat
https://onlinetestpad.com/ru/test/24293-319-kondensator-elektroemkost-kondensatora-elektroemkost-ploskogo-kondensat
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://resh.edu.ru/subject/lesson/3775/conspect/

METaJUIOB. 3aBUCHMOCTbD COTIPOTHBIICHUS
METaJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTb

ject/lesson/3775/cons

pect/

DneKTpuYecKuu TOK B Bakyyme. CBOUCTBa

60
AJIEKTPOHHBIX ITYYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U bubmmorexa [IOK
61 IpUMecHast mpoBoauMocTb. CBorcTBa p—N- https://m.edsoo.ru/ff0c8
niepexoja. [lonynmpoBoIHUKOBBIE TPUOOPHI 4ae
DNEeKTPUYECKUH TOK B PacTBOpax U
bubmmoreka [{OK
pacriaBax 3JeKTPOJIUTOB.
62 https://m.edsoo.ru/ff0c8
DNEeKTPOTUTHIECKAs JUCCOITHAITHSI. ba
DIIEKTPOJIN3 T
DIEeKTPpUYECKHUH TOK B rasax. bubnuoreka [IOK
63 CaMOCTOATENbHBIW U HECAMOCTOSITETBHBIN https://m.edsoo.ru/ffOc8
paspsan. Momaus. [Tnaszma 4ae
DNeKTpUYeCKUe MPUOOPHI U YCTPOMCTBA U UX bubnuoreka [IOK
64 npakTuueckoe npumenenue. [IpaBuia https://m.edsoo.ru/ff0c8
TEXHUKH 0€30MacHOCTH 6fc
bu6mmoreka [JOK
65 O6o0maromuii ypok «JeKTpOJMHAMUKA https://m.edsoo.ru/ff0c8
8be
KounTtponbHas paborta no teme
. bubmuoreka [JOK
«Qnekrpocratuka. [TocTosHHBIHI
66 . https://m.edsoo.ru/ffOc8
ANEeKTpUYECKHil TOK. TOKU B pa3muYHbIX 284
cpenax» T
Pe3epBHBIi ypok. AHAJIN3 KOHTPOJBbHOM bubmiorexa LOK
67 P JPOK. P https://m.edsoo.ru/ff0c8

paboThl Mo TeMe "DaeKTpoanHaMHKa"

56
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https://resh.edu.ru/subject/lesson/3775/conspect/
https://resh.edu.ru/subject/lesson/3775/conspect/
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56

68

PesepBHeIii ypok. O6o0maromuii ypox 1o
temam 10 kmacca

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8

féc

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68
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https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nuppoBbIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[TocTostHHBIE MAarHUTHI B X
. bu6mmoreka [IOK
B3auMoO/IeiicTBUE. MarHUTHOE T0JIe.
1 . 1 https://m.edsoo.ru/ff0c97
Bektop maruuTHOM MHAYKUMHA. JIMHUM 78
MAarHUTHOW MHIYKIIHH -
MarsuTHO€ T0JIe TPOBOTHHUKA C TOKOM.
. bu6moreka [IOK
OmneiT Opcrena. Bzanmoencraue
2 1 https://m.edsoo.ru/ff0c98
MIPOBOTHUKOB C TOKOM fo
TOYKA POCTA o
bu6mmoreka [IOK
JlaGopaTtopHnas pabora «3y4yeHue
3 paTopias p i 1 1 https://m.edsoo.ru/ff0c98
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) fo
JlelicTBME€ MarHUTHOTO TOJISI HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa. bubnuorexa [JOK
4 JlaGopaTtopHnas paborta «lccnenoBanue 1 1 https://m.edsoo.ru/ff0c9a
JIEMCTBUA MOCTOSIHHOTO MarHuTa Ha c0
PaMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO TOJISl HA bubmuoreka [JOK
5 JBUKYILYIOCS 3apsDKEHHYIO YacTHUILy. 1 https://m.edsoo.ru/ff0c9d
Cuna Jlopenua. Pabota cumnsl Jlopenia f4
DOnekTpoMarHuTHas UHAYKIUs. [Totok
6 BEKTOpa MarHuTHoW nuaykuuu. J/1C 1

HUHAYKIHUU. 3akoH QJICKTpoOMar HUTHOM
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https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

nHaykuuu Papanes

JlaboparopHnas padota «MccnenoBanme

bubmuoreka [JOK

7 SIBJICHUS DJIEKTPOMArHUTHOM UHAYKLIAND) https://m.edsoo.ru/ff0cal
TOYKA POCTA 50
NupykTuBHOCTSH. SIBIEHUE
camounaykiuu. 3J1C caMOMHTyKIUH. bubmmoreka [IOK
8 DHeprus MarHUTHOTO TOJISt KaTyIIKU C https://m.edsoo.ru/ff0ca6
TOKOM. DJIEKTPOMArHUTHOE T0JIe 00
TOYKA POCTA
TexHnueckne ycTpoicTBa U ux
MIPUMEHEHHE: TIOCTOSTHHBIE MarHUTHI,
9 AJIEKTPOMATrHUTHI, JIEKTPOIBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAs MeYb
TOYKA POCTA
O6o06maromuii ypok «MarHuTHoe ToJe. bubmiorexa HOK
10 https://m.edsoo.ru/ffOcab
DNeKTpOMarHUTHAs MHIYKLIHS g2
KonTtponpHas padoTa o teme bubnuoreka [JOK
11 «MarsuTtHoe€ noJjie. DJIEKTpOMarHuTHast https://m.edsoo.ru/ffOcad
UHIYKLHSD 58
CBOOOTHBIE MEXaHUYECKUE KOJICOaHMsI.
INapmonnueckue kojebanusi. YpaBHEHUE bubmotera [JOK
12 . https://m.edsoo.ru/ffOcaf
rapMOHUYECKHUX KOJIeOaHH. 06
[IpeBpaienue sepruu _
JlaboparopHas pabota «MccnegoBanue
13 3aBHCUMOCTH MEPHOa MAJIBIX KOJIeOaHH

T'py3a Ha HUTU OT UIMHBI HUTHU U MAaCChI
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https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

rpy3a»
TOYKA POCTA

Konebarenpubd KOHTYp. CBOOOJHBIE
AJIEKTPOMArHUTHbIE KOJeOaHus B

bu6mmorexa [IOK

14 UJCATLHOM KOJIeOaTeTbHOM KOHTYPE. https://m.edsoo.ru/ff0cb8
AHanorust MeXIy MEXaHUIECKUMU U 20
AJIEKTPOMArHUTHBIMU KOJI€OaHUSAMU
®opmyna ToMmcona. 3aKoH cOXpaHEHHUS bubnnorexa [JOK

15 SHEPruM B UI€aIbHOM KOJIe0aTeIbHOM https://m.edsoo.ru/ffOch9
KOHTYpE c4
[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyXIeHHbIE
MexaHuyeckue Kosebanus. Pezonanc. bubmorera [JOK

16 https://m.edsoo.ru/ffOcbb
BoiHy)KIeHHbBIE 3JIEKTPOMAarHUTHBIE 36
KojeOaHus T
[Tepemennbid TOK. CUHYCOUIATbHBIA
MepeMEHHbBIN TOK. MOIITHOCTh bubnuoreka [JOK

17 MEPEMEHHOTO TOKa. AMIITUTYTHOE U https://m.edsoo.ru/ffOcbd
JEUCTBYIOLIEEe 3HAUEHHUE CUIIBI TOKA U 34
HaMpsHKEHUS
Tpancdopmarop. [IpousBoicTso,

18 nepenavya u moTpedieHue IEKTPUIECKON
SHEPruu
TOYKA POCTA
YCTpONCTBO U IPAKTUYECKOE bubnuoreka [IOK

19 IIPUMEHEHHE IIEKTPUYECKOTO 3BOHKA, https://m.edsoo.ru/ff0cc3

réHeparopa H€peMEHHOTIO TOKaA, JIMHUM

24
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https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324

QJICKTpoIICpcaavd

DKOJIOTUYECKHE PUCKU IIPU [TPOU3BOJICTBE
anekTpo3Hepruu. Kynerypa

20
WCII0JIb30BAHUS AJICKTPOIHEPTUHU B
MMOBCEAHEBHOU KU3HHU
MexaHW4ecKue BOJIHBI, YCIOBUS
pacmpoctpanenus. [lepuoa. CkopocTh bubmorexa HOK

21 ’ ] https://m.edsoo.ru/ffOcca
pacipoCTpaHEHUs U JITTHHA BOJIHBI. 54
[Toniepeynsie U MPOIOTBHBIC BOJTHBI T

bu6moreka [IOK
3ByK. CKOpOCTh 3ByKa. | pOMKOCTh 3ByKa.

22 https://m.edsoo.ru/ffOccc
Bricora Tona. TemOp 3ByKa 0c
DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOUCTBA bubnuoreka [IOK

23 1 ckopocTh. [1Ikana aIeKTpoMarHuTHBIX https://m.edsoo.ru/ffOccfe
BOJIH 0

24 [IpuHIMMIBI paTUOCBSI3U U TEIEBUICHHUS.

Pa3Butue cpencts cBa3u. Papnonokarus
bubnuoreka [JOK
Kontponbnas padora «Konebanus u 1

25 https://m.edsoo.ru/ffOcc6
BOJIHBI»

8
[IpsimonuHelHOE pacpoCTpaHEHUE CBETA bubnuoreka [JOK

26 B OJTHOPOAHOM cpene. ToueuHbli https://m.edsoo.ru/ffOcd3
HCTOYHUK cBeTa. JIyu cBeTa 50
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS bubnunoreka [JOK

27 ceera. [locTpoeHne n300pakeHUHU B https://m.edsoo.ru/ffOcd4
IIOCKOM 3epKajie e0

98 [Ipenomnenue cBera. [lonHoe BHyTpeHHEE bubnmnoreka [JOK

OTPAKCHUC. Hpe,[[eJ'ILHHI/IV YroJi moJIHOTO

https://m.edsoo.ru/ffOcd7
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https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

BHYTPEHHETO OTPAKECHUS

f6

JlaboparopHas padota «/3meperue

bubmuoreka [JOK

29 https://m.edsoo.ru/ff0cd6
TOKa3aTes MPEeTOMIICHHS CTEKIIa» 23
JIunzel. [locTpoenne nzodpaxeHuii B bubnuorexa [JOK
30 muH3e. DopMyra TOHKOH JTUH3EI. https://m.edsoo.ru/ffOcdd
VBennueHne JUH3EI le
31 JlabopaTtopHnas pabota «lccnenoBanue
CBOWCTB M300pakKeHUH B JIMH3AX)
Hucnepcus cBera. Co>KHBIA COCTaB
32 oenoro ceeta. L{ger. JlaboparopHas
pabota «HabmrogeHne Tucrepcun CBeTay
bu6moreka [IOK
Nuatepdepennus ceera. Judpakmus
33 péepenu A (1){’ https://m.edsoo.ru/ffOced
ceerta. [ludpakunonnas pemeérka 27
[TonepeyHOCTH CBETOBBIX BOJIH. bubmiorexa HOK
34 lotsmesais et https://m.edsoo.ru/ffOcf0
pu3an 2%
35 Onrruueckue mpuOOphl M YCTPOUCTBA U
yCIoBUs UX 0€30MacHOT0 MPUMEHEHUS
['paHuIpl MPUMEHUMOCTH KIACCUYECKON Bu6nuoreka [IOK
36 MexaHuku. [loctynarel cnenuaibHOU https://m.edsoo.ru/ffOcf8
TEOPUU OTHOCUTEIBHOCTHU 62
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. bubmuoreka [JOK
37 3ame/JIeHHe BPEMEHH U COKpaIeHUE https://m.edsoo.ru/ffOcfa
JUTUHBI 42
38 DHeprusi ¥ UMIYJbC PEIATUBUCTCKOU bubnmnoreka [JOK

YaCTHIIBI. CBs3b MaccChl C BHCpFI/IeI/IVI/I

https://m.edsoo.ru/ffOcfc
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https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

HUMITYJILCOM. BHCpFI/IH IIOKOsA

68

KonTpomnsHas padora «Ontuka. OCHOBBI

bubmuoreka [JOK

39 . https://m.edsoo.ru/ffOcf6f
CHEIMAILHON TEOPUH OTHOCUTEIILHOCTH 0
®ortonsl. opmyna [1nanka. Jueprus u bubmmorera [JOK
40 https://m.edsoo.ru/ffOcfe
UMITYJbC GOTOHA
16
o bubnuorexa [JOK
41 TKPBITHE H HCCIE0BatHe https://m.edsoo.ru/ffOcffc
dotorddekra. OnwiTel A. I'. CrosteroBa 4 — '
3akonsl poTodrpdexra. YpaBHeHue bubmuorexa [JOK
42 OunmrerHa s potodrddexra. «KpacHas https://m.edsoo.ru/ff0d01
rpaauiay Gororddexra 5e
JaBneaune cBeta. Onbitel [1. H. JIeOGenena. Bubmaorexa LIOK
43 . https://m.edsoo.ru/ff0d04
XHUMHAYECKOE ICUCTBUE CBETA 26
TexHuyeckue ycTpoicTBa u
44 MIPaKTUYECKOE MPUMEHEHHE:!
(dhoTodmeMeHT, (HOTOIATUYUK, COTHEUHAS
Oarapesi, CBETOHO/T
bu6mmoreka [IOK
Pemenue 3aga4 no reme «J€MEHTBI
45 . https://m.edsoo.ru/ff0d03
KBaHTOBOM ONTHUKM»
02
Monenb atoma TomcoHa. OTBITEL bu6mmoreka [JOK
46 Pezepdopna mmo paccessHUIO 0-4aCTHII. https://m.edsoo.ru/ff0d09
[InanerapHas MoJenb aToMa la
bu6mmoreka [JOK
47 IToctynarel bopa https://m.edsoo.ru/ff0d0a

fa
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https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

Wzny4enue u norsomienne GOTOHOB MPH

bubmuoreka [JOK

48 IepexoJe aToMa ¢ OJHOTO YPOBHS https://m.edsoo.ru/ff0d0a
SHEPIruM Ha Ipyroil. Buasl criekTpos fa
BousHOBBIE cBOMCTBA yacTull. BoJiHbI 1€
. . bubnuorexa [JOK
bpowis. KopnyckynsipHO-BOJTHOBOU
49 https://m.edsoo.ru/ff0d0c
nyanu3Mm. CIIOHTaHHOE M BBIHYXKJIEHHOE a8
U3JIydeHHe B
OTKpBITHE PaTMOAKTUBHOCTH. OTBITHI bubmmoreka [IOK
50 Pesepdopna no onpeneneHuto cocrasa https://m.edsoo.ru/ffOdOf
PaIOaKTHBHOTO M3ITYICHUS d2
CeowucTBa anbda-, 6era-, raMmma- https://doza.pro/art/typ
o1 n3IIy4eHus. BausiHue paguoakTUBHOCTH es of radiation
Ha YKUBBIE OPTraHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.
. bu6mmoreka [IOK
N3otombl. Anbda-pacnan. IaeKTpOHHBIH
52 - https://m.edsoo.ru/ff0d11
Y TTO3UTPOHHBIN OeTa-pacman. ['amma- 62
HU3IIy4YEeHUE T
DHeprus CBSI3U HYKJIOHOB B SIIIpE.
SnepHbie peakuuu. SAnepHbIH peakTop. bubnuoreka [JOK
53 [Tpo6eMbl, IEPCTIEKTUBHI, https://m.edsoo.ru/ff0d13
9KOJIOTUYECKHUE aCIIEKThI IAEPHOU 56
SHEPreTUKHU
DneMeHTapHble YacTullbl. OTKpbITHE
MO3UTPOHA. MeTo 1l HAOTIOICHUS 1
bubmuoreka [JOK
perucTpalyu 3JIEMEHTAPHbBIX YaCTHII.
54 https://m.edsoo.ru/ff0dOe

Kpyraslii ctonn «@yH1aMeHTalIbHbBIE
B3auUMOJIeUCTBUs. EnquHCcTBO prusmueckon’
KapTUHBI MUPa»
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https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://doza.pro/art/types_of_radiation
https://doza.pro/art/types_of_radiation
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

Bun 3Be3anoro Heba. Co3Be3us, spKue

https://100urokov.ru/pr

55 3BE3/IBI, INIAHETHI, UX BUANMOE JBHKCHHE. edmety/zvyozdnoe-nebo
CoHe4yHas cucTeMa
https://100urokov.ru/pr
Connne. ConHedHass aKTHBHOCTb.
56 . edmety/zvezda-solnce
Ncrounuk sneprun CoJiHIA U 3BE3]T
3BE3/1bl, UX OCHOBHbBIE XapaKTEPUCTHKHU.
3BE3bI INIABHOM MOCICA0BATEIILHOCTH.
. https://100urokov.ru/pr
BnyrpenHnee ctpoeHue 3B€3. ,
57 edmety/evolyuciya-zvezd
CoBpemeHHbIe NPECTAaBIECHUS O
MPOUCXOKACHUH | 3BoJrorK CoJiHIIa U
3BE3]T
Mneunsin [1yrte — Hama ['anakTuka. https://100urokov.ru/pr
58 Ilonoxenune u npmkenne CoJlHIIA B edmety/galaktika-
lanaktuxe. ['anaktuku. YEpHbIE ABIPHI B mlechnyj-put
sIpax rajlaKkTHK
https://100urokov.ru/pr
Bcenennas. PasOeranue rajakTHK. o
edmety/evolyuciya-i-
59 Teopust bosbmoro B3peiBa. PenukroBoe )
budushchee-vselennoj
H3JIy4YeHue. MerarajakTuka
60 Hepemennsie mpo06iieMbl aCTpOHOMUHT
61 KonTtponbHas pabora «neMeHTHI
ACTPOHOMHUH U aCTPOPUZUKI»
O6o6maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
62 TEXHOJIOTHYSCKOM, COIMAJIbHON 1

3TUYECKOU C(bean ACATCIBHOCTH
YCJI0BCKa
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https://100urokov.ru/predmety/zvyozdnoe-nebo
https://100urokov.ru/predmety/zvyozdnoe-nebo
https://100urokov.ru/predmety/zvezda-solnce
https://100urokov.ru/predmety/zvezda-solnce
https://100urokov.ru/predmety/evolyuciya-zvezd
https://100urokov.ru/predmety/evolyuciya-zvezd
https://100urokov.ru/predmety/galaktika-mlechnyj-put
https://100urokov.ru/predmety/galaktika-mlechnyj-put
https://100urokov.ru/predmety/galaktika-mlechnyj-put
https://100urokov.ru/predmety/evolyuciya-i-budushchee-vselennoj
https://100urokov.ru/predmety/evolyuciya-i-budushchee-vselennoj
https://100urokov.ru/predmety/evolyuciya-i-budushchee-vselennoj

63

O6o6marmuii ypok. Posbs 1 Mmecto
(U3UKU ¥ ACTPOHOMUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

64

Oo6o6maromuii ypok. Ponb gusnueckoit
Teopuu B GOPMHUPOBAHHUH TIPEIICTABICHUI
0 (hu3nYecKoi KapTHHE MUPA

65

O6o06maromuii ypok. Mecro gusndeckoit
KapTHUHBI MUpPa B 0011IEM Py
COBPEMCHHBIX €CTCCTBCHHO-HAYYHBIX
MPEJICTaBICHUN O TPUPOJIE

66

PesepBHbIi ypok. MarautHoe nouie.
DNeKTpOMarHuTHask UHIYKIUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CHELUaJIbHON TEOPUN OTHOCHUTEIBHOCTH

68

Pesepnnrii ypok. KBanroBas ¢usuka.
DJeMeHTBI aCTPOHOMHH U acTPOPUIUKU

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d17

84

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» ®usmka, 10 xiace/ I'ennenmreitn J1.O., Bynarosa A.A., KopawieeB 1.H., Komkuna A.B.,
OO61ecTBO ¢ orpaHnueHHOM oTBeTcTBeHHOCThI0 « BMHOM. JlaGopaTopus 3HaHui»;
AxumonepHoe obmectBo «M3narenscTBo «IIpocBerienue

» ®usuka, 11 kmace/ l'engenmreiin J1.O., Bynarosa A.A., Kopuunses 1.H., Komkuaa
A.B., O6mecTBo ¢ orpannueHHO 0TBeTcTBeHHOCThIO «BUHOM. JlaGopaTopus 3HaHUi»;
AxunonepHoe o6mectso «M3narensbctBo «lIpocsemienne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. I'pomuesa O.M. TemaTnueckrue KOHTPOJIbHBIE U CAMOCTOSATEIbHBIE PAOOTHI.
10-11 xmaccel. — M.: U3a-Bo «Dx3ameny, 2021.

2. Mapon A.E., Mapon E.A. ®usuka. 10-11 kmacc. Aunaktuueckue
Marepuaisl. - M.: JIpoda, 2021.

3. PeimkeBuu A.Il. COopHuuk 3anad no ¢usuke 10-11 kmacc. M.: [IpocBenienue,
2019.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1. https://fipi.ru/

2. Yaurenbckuil moptan. Mertoaudeckue MaTepraibl o PU3nuKe ¥ aCTPOHOMHUH
https://www.uchportal.ru/load/38

3. Bce o Hayke B MockoBckux mkosax http://nauka.mosmetod.ru/

4. laTepakTuBHBIE 1a00paTOpHBIE paOOTHI IO (PHU3UKE
http://seninvg07.narod.ru/004_fiz_lab.htm

5. ®usnueckuil kinacc. u3nka A CTapIICKIACCHUKOB U HE TOJIBKO.
https://fizclass.ru/

6. ObpazoBarenbHas skocuctemMa B3nanus https://vznaniya.ru/

7. llonutexandeckuit my3eit https://polymus.ru/

8. 'ocynapcTBeHHBIN My3ell kocMoHaBTHKU M. K. O. [{noskosckoro.
Bupryansusie nporynku https:/gmik.ru/fotovideo3d/virtualnyiy-tur/

9. Myseili KOcMOHAaBTUKU. BupTtyanibHas 3kCKypcust
https://russia360.travel/things-todo/msk/Museums_gall/memorialnyy-muzeykosmonavtiki/
10. buodmusuxka https://postnauka.org/themes/biofizika

11. HekomMmepUeckuili HaydHO-TIOMYASPHBINA MTPOEKT «DJIEeMEHThI 0OJIbIION

Haykn» https://elementy.ru/

12. bubnuoTeka KHUT 10 MOMYJIIPHON 3IIeMeHTapHOH (usnke
https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm

13. ®u3suka B mkone. Pucynku no ¢gusuke http://markx.narod.ru/pic/

14. Apxus xxypHana «Hayka u xxussab» https://www.nkj.ru/archive/

15. Bes pusuka http:/www.all-fizika.com/article/index.php?id_article=110

16. BuptyanbHblii My3el (pu3ndeckoro o0opya0BaHUS My3€iHOMEAarornyeckoro KoMIieKca
«Denukcy https://fiz-muz-spb.ucoz.net/

17. Cepx3anaua. Caift s yunreneidusuxu. http://sverhzadacha.ucoz.ru/index/0-9
18. «®U3TEX perunonam» https://os.mipt.ru/#/
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