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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpOBHE CpeIHEro oO0Iero ooOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHMH M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeacTtaBieHHbBIXx B DPI'OC COO, a Takke ¢ yd€ToM
denepanpHOi paboyeil MporpaMMbl BOCHHUTAHHMS W KOHIEIIMU MPENOJaBaHUsl Yy4eOHOTO
npeamera «®Puszmkay B o0pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit  ®enepamnmu,
peanu3yonux OCHOBHbIE 00pa30BaTeIbHbBIC IPOrPAMMBI.

Copepxanue mporpaMMbl Mo (hU3MKE HampaBlIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-
Hay4YHOH KapTUHBI MHpa oOydaromuxcsa 10-11 kmaccoB npu o0yyenun ux (usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AEITEIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usmke cOOTBETCTBYET
tpeboBanusiM ®I'OC COO k miaaHUpyEeMBIM JIMYHOCTHBIM, MPEIMETHBIM U METarpeIMEeTHBIM
pe3ynbTrataM OOydeHHs, a TakKK€ YUHUTHIBAeT HEOOXOAMMOCTh pPEaTu3alliid MEXIPEIMETHBIX
cBsi3ell (M3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMu. B Hell ompenemnsroTcs
OCHOBHbIE 1IEIH M3Y4YeHHs] (PU3MKU HA ypOBHE CpeIHEro oluiero odpazoBaHus, IJIaHUPYyEMbIe
pe3yabTaThl OCBOCHHMS Kypca (U3UKU: JUYHOCTHBIC, METalpeIMEeTHbIE, NpeAMEeTHbIE (Ha
06a30BOM ypOBHE).

[Iporpamma no ¢pu3MKe BKIIOYAET:

® [UIaHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca PU3UKH Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IpeIMETHBIE PE3yIbTAThI MO rojlaM O0yUEHUs;

e coaepxaHue yueOHoOro nmpeamera «Pu3uKay mo rojgam o0ydeHHs.

®dusnka Kak Hayka 0 HauboJiee OOIIMX 3aKOHAX MPHUPOJIBI, BHICTYIAs B KAYECTBE yUeOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMU 00 OKpYy)KarolleM MHpe.
[[IxonbHBIA Kypc (GU3UKH — CHCTEMOOOpa3yIOIMA MJii €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
IPEMETOB, MOCKOJIBKY (PU3HUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHUeH, Ouosnoruel, gusnueckor reorpadueit u acrpoHommueit. Mcmonp3oBaHue M aKTHBHOE
npUMeHeHHe (U3MYECKUX 3HAHMU ONpeAessieT XapakTep M pPa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIY4YEHHs] HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyenue GuU3MKU BHOCUT OCHOBHOM BKJIaJl B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJaronuxcs, B popMupoBaHue yMeHUH
IPUMEHATHh HAyYHBIH METOJ IO3HAHUS MPH BBHITIOJHEHUH MU y4eOHBIX HCCIIEJOBAHUH.

B ocHOBY Kypca ¢hu3uKH A1 YPOBHS CpeIHEro 001ero o0pa3oBaHUs MOJIO0XKEH PsJT HIICH,
KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €TI0 IIOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pasfesioB (PU3MKH, BKIIOYAET KaK BOINPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.

Hoesn cenepanusayuu. B cooTBeTCTBUM € HEll MaTepuan Kypca pU3uku 00beTUHEH BOKPYT
¢usnueckux Teopwil. BeaymumMm B Kypce sBisiercs (OpPMHpPOBAHHWE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTe€pHUH, BEUIECTBE U MOJIE.

Hoesa eymanumapuzayuu. E€ peanuzanus NnpeanonaraeT UCNOIb30BaHUE TYMaHUTapHOIO
noTeHuuana (U3N4ecKoil HayKu, OCMBICIICHHE CBSA3HM Pa3BUTUSL (PU3UKU C pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKHMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3uku rnpeanonaraet 3HakoOMCTBO € IIUPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKHUX MPUIIOKEHUH U3yYEeHHBIX TEOPUIl U 3aKOHOB.

Hoesn »sxonocusayuu peannsyercs IOCPEACTBOM BBEICHHS 3JIEMEHTOB COJEp)KaHUS,
NOCBALIEHHBIX 3KOJIOIMYECKHM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHATIbHOTO MPUPOIONOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.



CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKHM Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUS
ABJISIIOTCS  pu3udeckue Teopu ((HOpMUPOBAHHE TPEACTABICHHH O CTPYKTYpPE IOCTPOCHHS
¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEACTaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, Ui ONUCAHMsI €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MIPOIIECCOB).
CucTeMHO-IeATETbHOCTHBIN MOAX0 B Kypce (GDU3UKU pealn3yeTcs MPEexXIe BCEro 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JIeATeNbHOCTH o0yvaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo ¢(usuke OoObEIWHEHBI B OOLIMI CIUCOK
YUYEHHUYECKUX MPAaKTUYECKUX paldoT. BelieneHue B yka3aHHOM IepeuHe 1a0opaTOpHBIX pador,
IOPOBOJUMBIX JJIsI KOHTPOJSI M OLEHKH, OCYIIECTBISETCS YJYacTHUKaMH OOpa30BaTEebHOTO
mpoIriecca UCXO0/sl U3 0COOCHHOCTEH MJIaHWPOBAHUS M OCHaIeHus kabunera usuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAZCHUE OOYYAIONIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEpEHHS,
UCCIICIOBaHMsI 3aBUCHUMOCTEH (PU3UYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEpKE
NPEIOKEHHBIX THITOTE3.
Bosnblioe BHUMaHuE yAenseTcs peleHHI0 pacuETHBIX U KayecTBEHHBIX 3a1ad. [Ipu sTom
JUISL pacu€THBIX 33/1a4 IPUOPUTETOM SIBISIIOTCS 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEIbIO,
NO3BOJISIOIINE NPUMEHATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasiena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3aeioB. /i KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIISIIOTCSL  3aJaHMsl Ha OOBSCHEHUE MpPOTEKaHWs (U3NYECKUX SIBIEHHMM M IPOLECCOB B
OKpY’Kalolle >KU3HHU, TpeOylomme BbIOOpa (PHU3MUECKOM MOJENu Ui CUTYallMd HpPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B cootBerctBum ¢ TpeboBanmsmMu PI'OC COO K MaTepualibHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOTo Tpoliecca 0a30BBI ypOBEHb Kypca ()M3UKH HAa YPOBHE CPETHEro
o0rmiero o0pa3oBaHUs JIOJDKEH U3y4yaThCs B YCIOBHUAX NMPEAMETHOrO KabuHeTa (PU3MKH WM B
YCIOBHUSAX MHTETPUPOBAHHOIO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOro 1ukia. B xabunere
(Gu3uKN T0JKHO OBITH HEO0X0AUMOE JTabopaTopHOEe 000PYIOBAHKE /TS BHITIOJTHEHUS YKa3aHHBIX
B IporpamMme 10 (HU3UKE YUYEHHUYECKUX NPAKTUYECKUX pPAabOT M JIEMOHCTPALMOHHOE
obopyoBaHue.
JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUUM C IHPHUHLUIIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH M 0OECHEeUMBACT MOCTAHOBKY IEPEUUCIICHHBIX B IpPOrpaMMme 1o
(Gu3uKe KIIOYEBBIX AEMOHCTPALMN s MCCIEJOBAHUS HU3y4aeMbIX SIBICHMH M IIPOLIECCOB,
HIMIIUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPHUMEHEHHH.
JlaGopaTopHoe 0o0opymoOBaHHE ISl YYCHHYECKUX IMPAKTUUECKHX paboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M oOOecreyuBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JIBYX
oOyvaronuxcsi. TeMaThueckre KOMIUIEKTHI JIaDOpaTOpHOrOo 0OOpYIOBaHUS JOJIKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX U LU(POBBIX NMPUOOPOB, a TaKxke
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.
OCHOBHBIMU 1IENISIMU U3Y4YeHUsI (PUMKU B 00IEM 00pa30BaHUU SBISIOTCS:
e (opMupoBaHME HHTEpPECa M CTPEMJIEHUS OOYYalOUIMXCAd K HAyYHOMY HW3YYEHUIO
IPUPOBI, PA3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJICTaBICHUI O HAayyHOM MeETOJe TIO3HaHUus U (HOpMHUpPOBaHHE
UCCIIEIOBATEIBCKOTO OTHOILIECHHS K OKPY/KAIOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOT'O MHUPOBO33PEHMsI KaK pe3yibTaTa U3ydeHUs OCHOB CTPOCHMS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (PH3HUKH;

e (opMupoBaHHE YMEHUI OOBACHATH SIBJICHUS C UCIOIb30BAHUEM (PU3UUECKUX 3HAHUH U
HaY4HBIX J0Ka3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUH O pOJM (U3UKU JJIS PAa3BUTHUS APYIHX €CTECTBEHHBIX
HayK, TEXHUKU 1 TEXHOJIOTHI.



JlocTrxkeHne 3TUX TeNeld 00ecreynBaeTCsl pelieHueM CIEAYIOMUX 3aaad B IpoIecce
n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus:

npruoOpeTeHne CUCTEMBI 3HaHUN 00 O0ImMX (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIOYAs MEXAaHUKY, MOJIEKYIISPHYIO (PU3UKY, JJIEKTPOAUHAMUKY, KBAHTOBYIO
(U3UKY U IEMEHTHI aCTPOPHU3UKY;

(GopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKHE 3HAHMUA M  OOBSICHEHUs
(Gu3n4ecKux SBIEHUM B MNpUPOAE M [AJs NPUHATHA NPAKTUYECKMX pELIeHHH B
MMOBCEAHEBHOM XU3HU;

OCBOCHME CIIOCOOOB pEIIEHUS pa3IMYHbIX 337ad C SBHO 3aJaHHON (u3nueckon
MOJENBIO, 3aJad, IMOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyecKon
MOJIeNU, aIEKBATHON YCIIOBHUSM 3a/1a4H;

NOHUMaHHE (PU3MUYECKUX OCHOB M IPUHIMUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHHS Ha OKPYXKAIOILYIO CPENY;

OBJIA/ICHUE METOJaMU CAMOCTOSITENIbHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUECKUX
OKCIEPUMEHTOB,  aHalW3a M  UHTEpOpeTaluu  MHPOpPMALUHU,  ONpeAeICHHUs
JOCTOBEPHOCTH MOJYYEHHOTO PEe3yiIbTaTa,;

CO3JJaHUE YCIIOBUU Ul Pa3BUTUS YMEHMM IPOEKTHO-UCCIIEN0BATEIbCKON, TBOPUYECKOU
NeSITETbHOCTH.

Ha wusydyenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CpEAHETO OOIIero oOpa3oBaHUs
orBojuTcs 136 yacos: B 10 kimacce — 68 yacoB (2 daca B Hemeno), B 11 kimacce — 68 gacoB (2
yaca B HEJIEINIO).

[Ipenmnaraemslii B mporpamme 1o Gpu3uKe nepeueHb JIabOpaTOPHBIX U MPAKTUYECKUX PadoT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YUYMTENh JeJaeT BBHIOOpP MpOBeAeHHUS J1a00paTOpHBIX paboT U
OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.



COJEP)KXAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3nka U MeTOAbI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o mnpupoae. HaydHble MeTOAbI MO3HAHUS OKpyXk)awmiero mupa. Ponib
HKCIIEPUMEHTA M TEOPUH B IIPOIIecce MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PUBHKE.
MopenupoBanue GU3HMYECKUX SIBICHUN | TporieccoB. Hayunsie runore3sl. Ouznveckue
3aKOHBI U TeOpuH. [ paHUIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. IIpUHIMIT COOTBETCTBUS.

Pons m mecto ¢m3ukm B (GopMHUpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHasnorosble ¥ MUPPOBLIC U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmkeHHE. OTHOCHUTENBHOCTh MEXaHW4YecKoro ABmxkeHus. Cucrema
otcuéta. Tpaekropus.

[lepemermienue, cKOpocTh (CpemHssi CKOPOCTb, MTHOBEHHAss CKOPOCTb) U YCKOpPEHHE
MaTepUaJIbHOM TOYKH, UX MPOEKIMU HAa OCHU CUCTEMBbI KoopAuHaT. ClIoKEeHUE MepeMEnIeHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE IBIKEHUE. ['paduKu 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepEMEIICHUSI MaTEPUAIIbHOU TOYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKOpeHrue CBOOOTHOTO TafCHUSI.

KpuBonuneiiHoe nBuxkeHue. JIBU)KEHHE MaTepUaJbHOM TOYKM 10 OKPYXHOCTH C
MOCTOSIHHOM MO MOAYJII0 CKOpPOCThIO. YTJIOBasi CKOPOCTb, JIMHEHHAas CKopocTh. l[lepwom u
yacToTa oOparnieHus. LIeHTpocTpeMHUTeIbHOE YCKOPEHHE.

TexHudyeckne yCTpOMCTBA M IPAKTHYECKOE MPUMEHEHHE: CIHUJIOMETpP, IBUKEHUE
CHaps/I0B, LICTHbIE U PEMEHHBIE MepeIadHn.

Jlemoncmpayuu

Mogenb cuctemMbl 0TCUETA, MIUTFOCTPALUS KHHEMATHUYECKUX XapaKTEPUCTUK JIBUXKECHHUSI.

[Ipeobpa3zoBanre ABMKEHU C UCTIOIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue npuxeHus Tena, OpoleHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHwusi CBOOOTHOTO TaICHUSI.

HampaBnenue CKOpoCTH NpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO IBXKEHUS C 1IEJIbI0 ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHONIIEHWS ~ MEXAY  OYTSIMH,  NOPOWJEHHBIMHM  TEJIOM  3a
MIOCJIEIOBATEIbHbIE PAaBHBIE IPOMEXKYTKH BpPEMEHM IMPH PABHOYCKOPEHHOM [BHKEHHH C
HavyaJbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3ydenune ABUKEHUS IapUKa B BI3KOW HKUJKOCTH.

N3ydenne qBux)eHUS Tela, OPOIICHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHocurensHocTy ['anies. [lepssiii 3akoH Hprorona. MHepruanbHbie CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoit 3akon Herlotona s
MaTepUalibHOM TOUKHU. TpeTuit 3akoH HbloTOHA [1711 MaTepUalIbHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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



Tpenue. Bunbl Tpenust (Tokosi, CKONbkeHUs, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHUs U cuia TpeHus nokos. Koagdumment tpenus. Cuna conpoTUBIEHUs
NP ABUKEHUU TeJla B )KUJKOCTU WM rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpameHus. [lnedo cumibl. YcClnoBus paBHOBECHS
TBEPIOTO TENA.

TexHudyeckue yCTPONCTBa W MPAKTUYECKOE MPUMEHEHHE: TMOIIIMIHUKYA, JIBUXKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHue nHEepLMH.

CpaBHeHHE MacC B3aMMOICUCTBYIOIIMNX TEJ.

Bropoii 3akon HeroToHa.

Hsmepenue cu.

CroxeHue cuil.

3aBUCHMOCTB CHIIBI YIIPYTOCTH OT JAedopMaIiu.

HesecomocTs. Bec Tena nmpu ycKkOpeHHOM MOIbEME U aJCHUH.

CpaBHeHME CUII TPEHUS TTOKOs1, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecus TBEpAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenune aBuxeHus Opycka o HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTUA CHJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U PE3MHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue yciioBul paBHOBECHs TBEPIOTO Tela, UMEIOLIETO OCh BPALLICHMUS.

Tema 3. 3aKoHbl COXpaHeHUusn 8 MexanuKe

NMmynbe MatepuaibHON TOUKH (Tela), CHCTeMbl MaTEPUATbHBIX TOYEeK. IMITyIIbC CHIIBI U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PEakTHBHOE JBUKEHNE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunerndeckasi 3Hepruss MaTepualbHOW TOYKH. Teopema 00 M3MEHEHHM KHHETUYECKON
SHEPTUH.

[ToTenmansHas sHeprus. [loTeHnManpHas SHeprus ynpyro a1eopMUPOBAHHON MPYKUHBI.
[MoTennmansHas 3HEpPrHst Tena BOIM3U OBEPXHOCTH 3EMITH.

[ToreHunanbHble U HEMOTEHIMAIbHbIE CUJbl. CBsI3b PaOOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONEP, IPYKUHHBIN
MUACTOJIET, IBUKEHNE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexo MOTEHITMATBHOW SHEPTHH B KWHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHrne aOCOMIOTHO HEYNPYroro yaapa € MOMOIIBIO ABYX OJIMHAKOBBIX HHTSHBIX
MasITHUKOB.

UccnenoBanue cBs3M pabOThl CHUIIBI C W3MEHEHHEM MEXaHWYECKOM 3HEepruu Tela Ha
MpUMEpPE PACTSKEHUSI PE3UHOBOTO XKI'yTa.

Pa3nen 3. MosekyasipHast pu3MKa M1 TEPMOIUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU mMeopuu
OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU U HX OINBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBmwxkenue. Quddys3ms. Xapaktep IBWKEHHS €W B3aUMOJCHCTBUSI YaCTHII
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BemecTBa. MoJienu CTPOCHUS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneid. Macca um pa3mepbl Mosiekysd. KonmdecTBo BeliecTsa.
[TocTostnuas ABoraapo.

TemnnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
UJeaNbHOTO Taza. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeaHedl KWHETHYECKOW HHEPTruu
TEIJIOBOTO JBMKeHMs uactull raza. lllkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omponecchl B UACaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne H30MpoLEcCOB: U30TepMa,
n30x0pa, u3obapa.

TexHuUecKue yCTponucTBa M MPAKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIOLIME JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOIEKYI
OPraHUYEeCKUX COCTUHECHUH.

OmnbiTel 0 AU(PY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHSL.

Mogens onbira IITepna.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOCHCTBHUS.

Mogenb, WITIOCTpUPYIOLIAs IPUPOJTY 1aBJICHUS Ta3a HA CTEHKHU COCY/a.

OMBITHL, MJUTFOCTPUPYIOIIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OnpeneneHne Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE HM3MEpEeHHMH OO0BEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATyphbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepMoguHamuyeckass cucrema. BHYTpEHHsIS SHEpPrusi TEPMOJUHAMUYECKOW CHCTEMBI U
criocoObl e€ u3mMeHeHus. KomuuecTBo TemioTel U pabora. BHyTpeHHSs 3HEprusi 0JHOATOMHOTO
UJeaNbHOrO0 ra3a. Buapl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEIIOEMKOCTH BellecTBa. KoMuecTBO TEIUIOTHI IPU TEIIoNepeiade.

[Tonsitue 00 ammabatHOM mporecce. [lepBbiii 3akoH TepMomuHaMuKU. [IpumeHeHuHe
MEPBOTro 3aKOHA TEPMOJAMHAMHUKY K U3omporeccaMm. I padudeckas nHTeprperanus paboTs rasa.

Bropoii 3akoH TepmonuHaMuki. HeoOpaTuMOCTh IPOIIECCOB B MPUPO/IE.

Tennobie MamuHbL. [IpuHIMIBL KeficTBUS TemTOBbIX MaiuH. [IpeoOpazoBanus sHEpTUn B
TerToBeIX MamuHax. KoaddumueHnT monesnoro neictBust terioBod mammebl. [ukn Kapro u
ero Ko3((HUIMEHT MOJE3HOTO ACHCTBHSL. DKOJIOTHYeCKHEe IPOOIeMbI TEIIOHEPT eTHKH.

TexHu4eckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUIaTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIBHUK, KOHIUITUOHEP.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW JHEPTUM Tela TPHU COBEPIIEHWU paOOThI: BBUIET NMPOOKH U3
OyTBUIKM TIOJ JIEHCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue »¢dupa B JATYHHOH TpyOKe IMyTEM
TpeHus (BUICOAEMOHCTpAIUSA).

H3meHeHnne BHYTpeHHEH 3HepTruu (TemMrepaTyphl) Tella Ipy TeIionepeaaye.

OmnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Monenu nmapoBoi TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3Mmepenne yaenbHOU TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Pazoevie nepexoowvt

[TapooOpa3oBanne wu KoHAcHcamus. Mcmapenme W kuneHue. AOCOMIOTHasS U
OTHOCHTEJIbHAS BIIAYKHOCTh BO3AyXa. HaceleHHbIi map. Y ienbHas TemioTa napooopa3oBaHUsl.
3aBUCHUMOCTB TEMIIEPATypPbl KUIICHUS OT JaBJICHUS.
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Tsépnoe Teno. Kpucrannmueckue u amop¢Hbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne W KpucTauM3anus. Y aejibHas
TeruoTa riasieHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.
TexHUYECKHUE YCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TCUXPOMETP,

KaJIOpUMCETP, TCXHOJIOTHH IMMOJIYYCHUA COBpPEMEHHBIX MaTrcpuraios, B TOM YHUCJIIC
HAaHOMATCPpUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue npu NnOHMKEHHOM JIaBJICHUHU.

Crioco0b1 U3MEepEeHHsI BIaKHOCTH.

HabGnronenne HarpeBaHus U TUTABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
JleMOHCTpanys KpUCTaLIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

H3mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

OnekTpuzanusi Tell. ONeKTpUYecKui 3apsna. JlBa Bua 3IIEKTPUYECKUX 3apsi/iOB.
[IpoBOIHUKY, TUBIIEKTPUKH U MTOJTYIIPOBOJAHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOro 3apsja.

B3aumoneiicteue 3apspoB.  3akoH  Kynona. TodeuHbIl  2I€KTpUYECKHH — 3apsn.
Onektpuueckoe mosne. Hampsok€HHocTh 3nexktpudeckoro mnoss. [IpuHIun cynepno3uuuu
NIEKTPUYECKUX MOJIeH. JINHUK HANPssKEHHOCTU MIEKTPUYECKOTrO MOJIS.

PaGora cunm omekrpoctatmdeckoro mojs. [loreHnman. Pa3HOCTP  MOTEHIMAIOB.
[IpoBOAHMKY U JUAIIEKTPUKHU B 3IEKTPOCTATUUECKOM MoJ€e. usnexkTpudyeckas NpoOHUIIaeMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTpOEMKOCTh IUIOCKOTO KOHAEHCAaTopa. DHEPrus
3apsKEHHOTO KOHJEHCATOoPA.

TexHu4eckne yCTpoCTBa M MPAKTHUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOMN, IJIEKTPOMETP,
DIIEKTPOCTATUYECKAs 3aIUTa, 3a3€MJICHHE DJICKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

YCTpolcTBO M IPUHIUIT IEUCTBUS SJIEKTPOMETpA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3apSHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM IOJIE.

DJIEKTpOCTAaTUUYECKas 3alUTa.

JusNeKTpUKU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATopa OT IUIOM@AW  IUIACTHH,
pacCTOSTHUSA MEXKy HUMH U IUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DJIEKTPUUYECKUN TOK. Y CIIOBHSI CYIIECTBOBAHMS SJIEKTPUYECKOrO TOKa. MICTOYHUKHU TOKA.
Cuia Toka. [1oCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Lenu.

DneKTpuuecKoe COINPOTHBIICHUE. VY nensHoe COIPOTHUBIIEHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMENIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akon Jlxoyns—JIeHa. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.



DNEeKTpOABMKYIIasl CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) DJIEKTpUIECKO enu. KopoTkoe 3amMbikaHueE.

DneKTpOHHask IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS METAJUIOB
oT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuYecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPHUMECHAas MPOBOJUMOCTb IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoxaa. [loxynpoBoJHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PACTBOpAaX M pacIjiaBax »3JEKTPOJIUTOB. ODIJIEKTPOJIUTHYECKAS
U CCOIUAIUs. DIEKTPOIIU3.

DJIEKTPUUYECKUH TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psia. MomHus.
[Lnazma.

TexHuueckue YCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHE: aMIEpPMETp, BOJIBTMETD,
peocTar, HMCTOYHHKM TOKa, ODJIEKTPOHArpeBaTeNbHbIE MPUOOPHI, AIEKTPOOCBETUTEIHHBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIH TUOJN, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
IOJIYTIPOBOIHUKOBBIN TNOJI, TaJbBaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANPSKEHUS.

3aBUCHUMOCTh COMPOTHUBIICHUS UWIMHIPUYECKUX MPOBOJAHMUKOB OT JJIMHBI, IJIOIIAAN
NIONIEPEYHOI0 CEUEHUS U MaTepuaa.

CMmeniaHHO€ COeTUHEHUE MPOBOIHUKOB.

[Ipsimoe u3MepeHue 3neKTpoaBHKYLIEH cuiabl. KopoTkoe 3amblkaHHE T'ajbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET0 CONPOTUBIICHUSI.

3aBUCHUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psi ¥ IpOBOJUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydeHre CMEIIaHHOTO COSMHEHHS PE3UCTOPOB.

W3mepenue  3lEKTPOABIKYIIEW CHJIBI MCTOYHMKA TOKAa M €ro  BHYTPEHHEIO
COTIPOTUBIICHUS.

Habmonenue anekrpomnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0azoBoro ypoBHsS B 10 Kiacce ocymiecTBIsSETCS € y4&€TOM
COJIEp)KaTENbHBIX MEXIIPEIMETHBIX CBA3€l C KypcamMH MaTreMaThKH, OWOJIOTMH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SIBJICHUE, HAy4yHBbI (akT, TUmore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIOJeHUE,
9KCIIEPUMEHT, MOJIETTUPOBAaHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: peuieHHEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuus, mnapabona,
runep6osa, ux rpaduku 1 CBOMCTBA, TPUTOHOMETpUUECKHE (PYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl M MX IPOEKLUHMH Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBM)KEHUE B )KHMBOM mpupone, auddysus, ocMoc, TernaoooMeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIEeCTBa,
MOJISIpHAsE Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOICTBa METAJNIOB, SJIEKTPOJIUTHYECKAs JUCCOLMAIIUS, TaJbBaHUKA.

TI'eoepaghus: BNaxxHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.



Texnonoeusa: nmpeoOpa3oBaHue IBMKEHUI C MCTOIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKHN, HCIOJIb30BAHME 3aKOHA COXPAHEHUs HMIIYlbca B TEXHUKE (pakera,
BOJOMET M JIpyrue), JBUTATEeNIb BHYTPEHHEIO CropaHus, mapoBass TypOuWHa, OBITOBOU
XOJIONWIBHUK, KOHIUIIMOHEP, TEXHOJIOTMH MOJIIyYEHUsI COBPEMEHHBIX MAaTepUaJIOB, B TOM UYHUCIIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOTWH,  D3JEKTPOCTAaTHYECKas  3alluTa,  3a3eMIICHHE
JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIM NPUHTEp, DJIEKTpOHArpeBaTelbHbIE MPUOOPBI,
AIIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoamHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3auMoaelcTBUE ITOCTOSHHBIX MAarHUTOB. MarHuTHoe TmoOJI€.
Bekrop MaruuTHON MHAYKIUU. [[pUHIUIT CyNepno3ului MarHUTHBIX MOJed. JIMHUM MarHUTHOM
uHaykuud. KapTrHa mTuHuN MarHUTHOM MHTYKLIUH T10JISl TOCTOSIHHBIX MarHUTOB.

MarautHoe 1oJie MpOBOAHUKA C TOKOM. KapThHa JIMHHMI MHAYKIIMM MarHUTHOTO IOJS
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzauMmoielicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MoIyiab W HampapiieHHE. JI[BMXKEHHE 3apsyKeHHOM YacTUIbl B
OJTHOPOJHOM MarHuTHOM mose. PaGora cuibl Jlopenna.

SIBieHnEe HIEKTPOMArHUTHOM WHAYKUMUHM. [lOTOK BekTOpa MAarHUTHOW MHAYKIUH.
DNEKTPOABUKYILAS CUJIa MHIYKIMU. 3aKOH JIEKTpOMarHuTHo uuaykuuu dapazes.

BuxpeBoe ayekTpuuecKkoe Moje. IIEKTPOABMXKYLIas Cujla WHAYKIUU B IPOBOJHHKE,
JBIKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJI€.

ITpaBuio Jlenua.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIIMHU. DIEKTPOIBUKYIIAs CUJIa CAMOUHTYKLIUH.

OHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJeE.

TexHudyeckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: ITOCTOSIHHBIE MAarHWTHI,
AJIIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTENN 3I€MEHTAPHBIX YACTUILI, MHIYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM MOJIEM.

JIuHUY MHIYKIUKA MarHUTHOTO TOJIA.

B3aumoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIopeHila Ha MOHBI JIEKTPOJIUTA.

SIBnieHne HIEKTPOMArHUTHON MHIYKIUU.

[TpaBuio Jlenua.

3aBUCUMOCTD SJIEKTPOABUKYILEH CHIIbI MHAYKIIMH OT CKOPOCTH M3MEHEHHUS MAarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3yueHnrne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

HccenenoBanue 1ecTBUS NOCTOSSHHOTO MarHWTa HAa PAMKY C TOKOM.

UccnenoBanue siBIEHUS 3IEKTPOMArHUTHOW UHTYKIIUH.

Pa3gen 5. Koj1ie0aHus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazcHuUmHbsle Ko1e0anus
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KonebarenpHast cucrema. CBOOOIHBIE MeXaHUYECKHe Konebanms. [ apMoHUYECKHe
koneOanus. Ilepuwon, wacrora, ammmryaa W ¢asza kosneObanwit. [IpyKMHHBIH MasTHUK.
MareMaTHuecKkuii MasiTHUK. YpaBHEHHE TapMOHHUYECKUX Konebanuil. IlpeBpamienue sHepruu
IIPY TAPMOHUYECKUX KOJIECOAHUSAX.

KoneGarenbupiit koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATIHLHOM
KOJIeOATEeIbHOM KOHTYype. AHAIOTUs MEXIYy MEXaHMYECKUMH M 3JIEKTPOMAarHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICAILHOM KOJEOaTEIbHOM
KOHTYPE.

[IpencraBnenne o 3aryxaromux KosieOaHusX. BeIHyX/IeHHbIE MEXaHUYECKHE KOJIeOaHMs.
Pe3onanc. BelHyX/1€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHHUS.

[lepemennbiii Tok. CHHYyCOMAANBHBIN NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEEC 3HAYEHNE CHIIBI TOKA U HAIIPSYKEHUSL.

Tpancdopmarop. IIpousBoactBo, mepegaya U MOTpPeOICHUE SJICKTPUUECKON SHEPIHH.
OKOJIOTUYECKME PHUCKM TIpU IPOU3BOIACTBE dNeKTpodHepruu. KynpTypa uCHonab30BaHusA
AJIEKTPO3HEPTUU B ITOBCEHEBHOM JKU3HHU.

TexHuueckrne YCTpPOMCTBA M NPAKTHYECKOE IMPUMEHEHUE: DIIEKTPUUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanune napameTpoB KoJjeOaTeNbHOW cUCTEMBI (TIPYKUHHBIN WIIM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaomux KoieoaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

Habmronenue pe3oHanca.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumnorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHWsT OT  BPEMEHM) IS
JJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHc npu mocienoBaTeNbHOM COSAMHEHMM PE3UCTOpa, KaTYHIIKW MHAYKTHUBHOCTH M
KOHJICHCATOPA.

Mopens IMHUY 3JIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue 3aBHCUMOCTH TIEpUO/Ia MaJIbIX KOJIeOaHUii Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue mnepeMEeHHOro TOKa B ILENM M3 IOCIEA0BAaTEIbHO COECIUHEHHBIX
KOHJCHCATOPA, KaTyIIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHumMHbvle 60JIHbL

MexaHn4eckue BOJHBI, YCIOBUA pacnpocTpaneHud. [lepuoa. CkopocTh pacpocTpaHeHUs
U JiuHa BoiHbL. [lomepeuHble M TNpoOJOJbHbIE BOJHBL MHTepdepeHums u nudpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBL. Y CJIOBMS H3JIydEHHUS DJIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTanus BekTopoB E, B, V B snekTpomarHutHO# BosiHe. CBOMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)KCHUE, IpeJoOMJIeHHe, mnossgpusanusd, audpaxnus, uHTreppepeHuus. CKopocTsb
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkama 3JIEKTPOMArHUTHBIX BOJIH. [IpMMEHEHHE 3IEKTPOMAarHUTHBIX BOJIH B TEXHUKE H
ObITY.

[TpyHLIHMIIBI paguOCBA3HU U TeNeBUACHUA. Pagronokanus.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYXKaIOLIeH Cpeabl.

TexHHYeCKne yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE. MY3bIKAIbHbIE HMHCTPYMEHTHI,
yIbTpa3ByKOBasl AUArHOCTHKA B TEXHUKE M MEIULMHE, pajap, paauoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.
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Llemoncmpayuu

OO6pa3oBaHue U pacIpOCTpPaHEHUE MONEPEUHBIX U MPOAO0IbHBIX BOJH.

Konebuomeecs Teno Kak HCTOYHHK 3BYKA.

Habmoienue otpaskeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepepeHny U 1uppakiud MEXaHHUECKUX BOJIH.

3BYKOBOM pe30HAHC.

HabmioneHue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOM M YacTOTOH
KoJie0aHui.

HccnenoBanne  CBOWCTB — 2JEKTPOMAarHUTHBIX — BOJH:  OTpPaK€HUE, IPEJIOMIICHUE,
noJsipu3anus, Audpakius, THTepdepeHIns.

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsimonrHelHOE pacipoCTpaHEHUE CBETA B OJTHOPOAHOM cpee.
JIyd cBera. ToUeUYHBI UICTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHne M300pakeHUH B ILIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI MPEIOMJICHHUS CBeTa. AOCOJNIOTHBIM  IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yroja IOJHOIO BHYTPEHHEIO
OTPaKEHUS.

Hucnepcus ceera. CoxHbIH cocTaB 6eoro cera. Lper.

ColOuparonue W paccewBaroIIue JIUH3BI. ToHKas nuH3a. DOKyCHOE paccTosHUE |
ONTUYECKasl CHJIa TOHKOW JIMH3BL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. @opmysa TOHKOM JIMH3BI. Y BEIMUCHUE, 1aBAEMOE JIMH30M.

[Ipenenbr npUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass onrtuka. Wurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0ICeHNSI MAKCHMYMOB 1 MUHUMYMOB B MHTEP(QEPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX
KOI€pPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JludpakumonHas pemérka. YciaoBHe HAOMIOJACHUSA TJIABHBIX
MaKCHMYMOB IIpH MaJIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoWCTBa M MpaKTUUYECKOE MPUMEHEHHE: O4YKH, Jiyrna, (Qoroammapar,
NPOCKIIMOHHBIN ~ammapar, MHKpPOCKOI, TEJEeCKOI, BOJOKOHHAs ONTHKA, JU(paKIMOHHAS
pemETKA, TTOISAPOU/I.

Jlemoncmpayuu

[IpsamonuHEiHOE pacHIpOCTpaHEHUE, OTPAKCHHE M MpelomieHue cBeta. OnTuyecKue
puOOPBHI.

[TonHoe BHyTpeHHee oTpakeHre. Moienb CBETOBO/IA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mopenu MUKpOCKOIIa, TeIeCKomna.

Hab6mronenue untepdepeHium cera.

Hab6nronenue aqudpakuuu cBerta.

Habmronenue aucrnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ HOMOIIBIO PU3MBI.

[TonydeHue cekTpa ¢ MOMOIIbI0 AUPPAKITHOHHON PEIIETKH.

Habmoenue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne noka3aresns NpeioMIIEHUs CTEKIA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zngen 6. OcHOBBI cienMAJIbLHOM TEOPUH OTHOCUTEIbHOCTH
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I'panuipl NPUMEHMMOCTH KJIacCUYECKOM MexaHuKH. [locTynarsl crienuanbHON TEOpUH
OTHOCHUTEJIBHOCTH: WHBAapUAHTHOCTb MOXYJSI CKOPOCTHM CB€Ta B BaKyyMe, IPUHIHII
OTHOCHUTENIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHHU U COKPALLIEHNE JUITHHBI.

OHeprus U UMIYJbC PEISATUBUCTCKON YaCTHILIBI.

CB43b MACChI C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Paznen 7. KBantoBasi ¢pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®dotonbl. Gopmyna [lmanka cBsa3u 3HEpruu GOTOHA C €r0 YACTOTOW. DHEPTHUS M UMITYIIHC
¢orona.
OtkpeiTue u wuccienaoBanne (orodddexra. Ombiter A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmTeitna g porospdexra. «KpacHas rpanunay porodddexra.
Hasnerune cBera. OnbiTel [1. H. JIeOGenena.
XUMHUYECKOE ICMCTBHUE CBETA.
TexHuueckue YCTpONCTBA M MpPaKTUYECKOE MpUMEHEHUue: (OoTodJIeMEeHT, (HOTONATUUK,
COJIHEYHast OaTtapest, CBETOIHO.
Jlemoncmpayuu
®oTodddeKT Ha YCTAaHOBKE C IIMHKOBOU TUIACTHHOM.
HccnenoBanue 3akoHOB BHeMIHETO GoTtodddexra.
Cseroauo.
Comnneynas Oarapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccesnuto o -uactui. [lmanerapHas
mozens atoMa. Iloctynarel bopa. U3nyuenue u norsomienne (GOTOHOB MPU MEPEXOJe aroma ¢
OJHOTO YpPOBHS SHEpruM Ha Jpyrod. Bupasl cnektpoB. CHnekTp ypOBHEH H3HEPrHM aroma
BOZIOpOAA.
BosHoBbie cBoiicTBa yacTull. Bonuel ge bpoitnsa. KopnyckynsspHO-BOIHOBOW Tyaau3M.
CHOHTaHHOE U BBIHYKJEHHOE U3TyYEHUE.
TexHuueckrne YCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIEKTpaJbHbIA aHalu3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HabmioneHne nuHeHuaThIX CIEKTPOB H3ITyUSHHS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
Hab6nronenue muHEHYaToro crekrpa.
Tema 3. Amomnoe a0po
OKCHEepUMEHThI,  JIOKa3bIBAIOIME  CJOXKHOCTb  CTPOGHHS  sapa. OTtkpbITHE
paauoakTuBHOCTH. ONBITEI Pe3epdopaa mo onpeneneHuo cocTaBa paguoaKTUBHOTO U3TyYEHUS.
CsoiicTBa anbda-, 6era-, ramma-u3nydeHus. BiusHue paauoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
OTtkpeiTHEe TpoTOHa W HeWTpoHa. Hykionnas mopmens siapa [eitzenOepra—lBaHeHko.
3apsn sapa. MaccoBoe uucio siapa. M30Tormnsbl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnan. ['amMma-uznyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.
DHeprus CBS3U HYKIIOHOB B siape. SnepHbie cuiibl. JleekT Macchl sapa.
Snepublie peakuuu. JleneHue u CUHTES AIEp.
Snepubiii peaxktop. Tepmosnepubiii cuHTe3. I[Ipobmembl M TNEPCIEKTUBBI  SACPHOM
SHEPreTUKU. DKOJIOTMYECKHUEe aCIeKThI AIEPHON SHEPTETUKH.
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OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Mertonbl HaOMIOEHNUS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHUL.

OyHnaMeHTaIbHbIE B3auMoelcTBus. EquacTBO hrsnueckoit KapTUHBI MUpA.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHME: TO3UMETpP, kKamepa BuibcoHa,
SIEPHBINA PeakTop, aTOMHast boMoa.

Jlemoncmpayuu

CuéTunK MOHU3HUPYIOIUX YaCTHL.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMMH U ACTPO(PU3NKH

Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE  3HAYCHHUE
ACTPOHOMHUH.

Bun 38310010 Heba. Co3Be3ausi, spkue 3BE3/1bl, IIIAHETHI, UX BUIUMOE ABHUKCHHUE.

Conneynas cucrtema.

Connine. ConHeuyHas akTUBHOCTh. Mcrounwmk sHeprun ConHIAa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CIEKTpajbHBId KJIacC — CBETUMOCTBY». 3BE3MbI
[JIABHOM MOCIEAOBATEIIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3J TJIaBHOM
MoCJeI0OBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUS O
MIPOUCXO0KIECHUH U 3BOItoIMH COJIHLA U 3BE3]T. DTaIlbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u npmxenne Connua B ['anaktuke. Tumst
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B SIAPax TAAKTHK.

Bcenennas. Pacmmpenne Bceenennoif. 3akon XaO6ma. Paz6eranme ramaktuk. Teopus
Bosnbiioro B3peiBa. PenukToBO€ H3MTydeHUE.

MacmtabHas ctpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmoienust HeBOOPYEHHBIM IJ1a30M C UCIOJIb30BAHUEM KOMIBIOTEPHBIX MPHIOKEHHMA
JUTSL OTIPEJICIICHUs TIOJIOKEHUSI HEOSCHBIX 00OBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nojaymapus U sipKue 3BE3/1bI.

Ha6mronenus B Teneckon JIyHsl, raner, Miewyroro [yrtu.

O0o0maree NOBTOPeHUE

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMYECKOW, COLMATBHOU U
ITHYECKON cdepax [AeATelNbHOCTH YelIOBeKa, pojdb M MeCTO (U3MKH M acTPOHOMHUHU B
COBPEMEHHOM HayuyHOW KapTHHE MHpa, pojb (U3UYECKOH Teopun B (popMuUpOBaHUH
MIPEACTABICHHUH 0 PU3NUECKON KapTUHE MHUPA, MECTO (PU3UIECKON KapTUHBI MUPA B OOIIEM PSIAY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MIPEICTABICHUIN O TPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3ydyenne kypca ¢usukm 06a3oBoro ypoBHs B 11 Kiacce OCYIIECTBISETCS C y4ETOM
COJIEp)KaTENbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTreMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SIBJICHWE, HAy4yHbI (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
JKCHEPUMEHT, MOJAEIUPOBAHNE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIIUU: CUHYC,
KOCHHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXIECTBO, BEKTOPbI M HX
MPOSKIIMA Ha OCH KOOPAHMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOIHBIC JIEMEHTAPHBIX (YHKIIHIA,
MpU3HAKU I0JI00MS TPEYTOIbHUKOB, OIPEIEICHNE TUIOIAIU TUIOCKUX QUTyp U 00bEMa Tel.
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buonoeusn: »>nextpuyeckue SBICHUS B JKUBOM mNpupoae, KoieOaTelbHbIe IBUKECHUS B
JKUBOM NIPHUPOJE, ONTHYECCKUE SIBICHUS B JKMBOM IPUPOAE, NCHCTBUE pajualid Ha >XUBBIC
OpraHU3MBI.

Xumus: CTpPOGHHE aTOMOB W MOJIEKYN, KpPHUCTaJUIM4ecKas CTPyKTypa TBEPIBIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

lI'eoepaghus: marHuTHBIE TOJOCA 3€MJIM, 3aJI€KH MarHUTHBIX PYHA, POTOCHEMKA 3EMHOM
IIOBEPXHOCTH, IIPEICKA3AHNUE 3EMIICTPSICCHUMN.

Texnonozcusn: MTUHUM DIIEKTPOIIEpPENady, TEHEPATOP IEPEMEHHOIO TOKa, 3JIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TeYb, pajap, paJuoONpUEMHHUK, TEIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
IPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapesl.
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IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «Dus3mka» Ha ypoOBHE CpeIHEro OO0IIero oOpa3oBaHUS
(0a30BBIA  YpPOBEHB) JIOJDKHO  OOCCHEYHTHh  JIOCTHIXKEHUE  CICAYIONIUX  JIMYHOCTHBIX,
METamnpeIMETHBIX U MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JInaHOCTHBIE PE3yabTaThl OCBOCHUS yueOHOro mpeamera «Pu3nKa» IJOJKHBI OTpa)karhb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTalui, TMO3UTUBHBIX BHYTPEHHUX
yOeXIeHUI, COOTBETCTBYIOIIUX TPAJWIMOHHBIM IICHHOCTSAM POCCHICKOro  0OIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCEe pean3alliii OCHOBHBIX
HaIpPaBJICHU!N BOCIIUTATENIBHOMN I€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMU  OOydaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

NPUHATHE TPAAULMOHHBIX OOIIEUENIOBEUYECKUX T'YMAHHCTUYECKUX U JIEMOKPATHYECKHX
IICHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAaX TPaKIAHCKOTO OOILNECTBa,
y4acTBOBAaTh B CAMOYTPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHME B3aUMOAECUCTBOBAaThH C COLUAIBHBIMU HHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMHI 1 Ha3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM NEATEIILHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCHICKOM IPaKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSM POCCHMCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYyAylIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS

JCTETHYECKOE OTHOLIEHUE K MUPY, BKJIIOYas ICTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢u3nueckoil Hayke;

5) Tpy10BOr0 BOCIIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM Npo(ecCHOHANBHON MEATETBbHOCTH, B TOM 4YHCIE
CBS3aHHBIM C (U3UKOM W TEXHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOP Oymymiein
npodeccuu U peaqTu30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE MJIAHBbI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) 9K0JIOrM4Y€eCKOT0 BOCTUTAHUS:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYIbTYpbl, OCO3HaHHME TIJI00AJLHOIO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE U OCYLICCTBICHUE ICUCTBUH B OKPYKAIOIIEH CpeAec HAa OCHOBE 3HAHUSA
1eJeld yCTOMYMBOrO pa3BUTHA YETIOBEUECTBA;

pacIIMpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKOM HAIpPaBIEHHOCTH HAa OCHOBE
UMEIOLTNXCS 3HAHUM 10 (PU3UKeE;
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7) HIEHHOCTH HAYYHOT'0 TIO3HAHUS

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HaHHUE IIEHHOCTH HAyYHOH JESTEIbHOCTH, TOTOBHOCTh B MPOLECCE M3YUEHUS (DU3UKU
OCYILECTBIISATh MMPOEKTHYIO U UCCIIEAOBATEIBCKYIO EATEIbHOCTh MHUBHIyaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS
Ba3oBrble JJornueckue aeiicTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh MpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OnpeacCIATh HCIN ACATCIbHOCTH, 3a1aBaTh MMapaMCTPhl U KPUTCPHUU UX NOCTUIKCHUS

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3UUECKUX SIBICHUSAX;

pa3pabarbIBaTh IUIaH PELICHUs MPOOJIEMBI C YIETOM aHAN3a UMEIOIINUXCSI MaTepHaIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPCKTHUBBI B ACATCIBHOCTL, OLICHUBATH COOTBCTCTBUC PC3YJILTATOB ICJIAM,
OLICHUBATh PUCKU MOCIEACTBUN JESTENbHOCTH;

KOOPJMHUPOBATh W BBIIOJHATH PAa0OTy B YCJIOBUSAX pPEAJbHOTO, BHUPTYAJIBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

Pa3sBUBATh KPCATUBHOC MBIIIVICHUC IMPU PCHICHUHN KU3HCHHBIX HpOGJ’IGM.

Ba3oBrble ucciaenoBareJLCKHue AelCTBUA.

BJIaAJCTh H&y‘-IHOfI TCpMHHOJ’IOFHCﬁ, KIIFOYEBBIMU MOHATHUAMH U METOAAMU (bH3I/I‘IeCKOI>'I
HayKH;

BJIAJICTh HAaBBIKAMU y4EOHO-HCCIIEOBATENLCKOM U MPOEKTHON NEATENbHOCTH B 00JacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB pPEIlIeHus 3a1a4
q)HBH‘-IGCKOFO COACPIKaHUA, TPUMCHCHUIO PA3JIMYHBIX MCTOJO0B ITO3HAHU A,

BJIQ/IETh BHUJAMHU JIEATEIBHOCTU MO TMOJYYEHHIO HOBOTO 3HAHHUSA, €r0 HMHTEPHpEeTalu,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B DPA3IUYHBIX YYEOHBIX CHUTyalMsX, B TOM 4YHCIE MpHU
CO3/IJaHWHU YU4EOHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBIABJIATE NPUYUHHO-CICACTBCHHLIC CBA3M U AKTyaJIU3UPOBAThL 3aJjadyy, BbIABUTATH
TUNoTe3y €€ pelleHHsl, HAaxXOIUTh apryMEHThl MJisl JO0Ka3aTelIbCTBa CBOMX YTBEPXKICHHIA,
3aJaBaTh [IapaMETPhI U KPUTEPHUH PELICHU;

AHAIM3UPOBATh TOJYyYEHHBIE B XOJI€ pELICHUS 3aJaud pe3yJabTaThl, KPUTHUYECKU
OLCHUBATHb UX NOCTOBCPHOCTD, IPOTrHO3UPOBATH USMCHCHUC B HOBLIX YCIIOBUSAX;

CTaBUTh U (POPMyIHPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTEIBHOW JCATEIHHOCTH, B
TOM YHCJIE IPU U3YUYEHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMCTh IICPCHOCUTH 3HAHUSA 1O (bHBI/IKe B MIPAKTUYCCKYIO O6J'IaCTb KHU3HCOACATCIIbHOCTH,

YMETb UHTETPUPOBATH 3HAHUSI U3 PA3HbIX MPEIMETHBIX 001acTei;

BBIIBUT'aTh HOBBIC UJCHU, IPCJIaraTb OpUIriHAJIbHBIC MOAXOAbI U PCIICHUS

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE albTePHATUBHBIC PEILICHUS.

Pabora ¢ napopmanmeii:

BJIa/IeTh HAaBBIKAMU TOJY4YeHHUS MH(OpManUU (PU3NYECKOTO CONEp’KaHUs U3 HCTOUYHUKOB
Pa3HbIX THIIOB, CaAMOCTOATCIBHO OCYHICCTBJIATL IIOUCK, aHAJINW3, CHCTCMATU3ALIUI0 U
MHTEPIPETANIO UHPOPMALIMK Pa3IMYHbIX BUJOB U (DOPM MpeacTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIIHH;

UCIIOJIb30BaTh CpeACcTBa HMHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
PCIICHUUN KOTHUTUBHBIX, KOMMYHUKATHUBHBIX W OpPTaHHU3AlMOHHBIX 3ada4 C COGHIO,Z[GHI/IGM
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TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30I1aCHOCTH, THTHEHBI, PECypcOCcOepeKeHus], TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJACPKAaHUS B pa3lIUYHBIX (opmarax ¢ y4ETom
Ha3HauYeHWs WHPOPMAIMM W 1EJICBOM ayJIWTOPHH, BBIOMpas ONTUMAIBHYIO (opMy
NPECTABICHUS U BU3yaIH3alUH.

KoMMyHuKaTHBHBIC YHHBeEpcaJIbHble YUeOHbIe 1eHCTBHUA:

OCYILECTBIIATh OOIEHHE HA YPOKaxX (PU3UKK U BO BHE-YPOUHOM JEATEIbHOCTH;

pacro3HaBaTh MPEINOChUTKA KOH(PIUKTHBIX CUTYAIIMH U CMAT4aTh KOH(IUKTHI;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOK TOYKY 3PEHHUS C MCIIONB30BAHMEM S3BIKOBBIX
CPEICTB;

IIOHUMAaTh U UCII0JIb30BaTh IPEUMYILECTBA KOMAHIHOW U MHUBHUYaJIbHON pabOThI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOTO YJICHA KOJUIEKTHBA;

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BBIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHUKEHMIO: COCTAaBJAThH IUIaH JEHCTBUHM, pACHPENENSITh POJIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLIEHMBATh Ka4eCTBO CBOETO BKJAJa U KaXKJOr0 Y4aCTHHUKA KOMaH/bI B OOLIUIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLICHWBATh WICH C IMO3ULUN HOBHU3HBI, OPUTMHAJIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETUYECKOE IIOBEICHHWE B Pa3IUYHBIX CHUTyalusXx,
IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHE, ObITh HMHUIIMATUBHBIM.

Pery1siTuBHBIEe YHMBepcaibHble yueOHbIe AeiicTBUSA
Camoopranuszanms:
CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO IEATEIbHOCTh B 00JacTh (U3MKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIIMPOBATH COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENIFHO COCTABJIATH IJIaH PELICHUs PAcu€THBIX M KayeCTBEHHBIX 3ajad, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ Yy4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuMpsATh paMK1 y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO SPYAMLMU B o0NacTH  (PU3MKH,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIA YPOBEHD.
CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJVIEKT:
JaBaTh OLEHKY HOBBIM CUTYyallUSIM, BHOCUTb KOPPEKTHUBHI B JESATEIbHOCTb, OILICHUBAThH
COOTBETCTBHUE PE3YIbTATOB LIETISIM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKcuu KaKk OCO3HAHUS COBEPIIAEMbIX ACHCTBUIA
Y MBICITUTENBHBIX MPOLIECCOB, UX PE3yIbTAaTOB M OCHOBAHHIA;
UCIIOJIb30BaTh TPUEMBI peIeKCHH IS OLIEHKH CUTYallld, BbIOOpa BEPHOIO PEIICHUs;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PELICHUS M0 UX CHIDKEHUIO;
MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;
NpUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;
IPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB JAEATEIbHOCTH;
IPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLUIMOKH.
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B nmporiecce nocTrkeHNS IMYHOCTHBIX PE3yIbTATOB OCBOCHHS MPOTPAMMBI 1O (PU3UKE IS
YPOBHsI cpefHero olmiero o0pa3oBaHus y OOYYarONIUXCSI COBEPIICHCTBYETCS dMOIIMOHATBHBIN
UHTEIIEKT, MpeArnoiaraomui chopMUpPOBAaHHOCTD:

CaMOCO3HAaHUsI, BKJIFOUYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AYMOIIMOHAIBLHOE COCTOSHHE,
BUJICTH HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHATIBHON C(hepbl, OBITh YBEPCHHBIM B ce0e;

caMOperyJIHpOBaHUS, BKITIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE PUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEIIEHHE, CIOCOOHOCTh aanTHPOBATHCS K SMOIMOHATHHBIM
U3MEHEHHSIM U TPOSBISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY;;

BHYTpEHHEH MOTHBAIMK, BKJIIOYAIOMICH CTPEMJICHHE K JOCTHIKEHHIO LEMH U YCIEXYy,
ONITUMU3M, HHUITMATUBHOCTh, YMEHHE JICHCTBOBATH UCXO/IS1 U3 CBOMX BO3MOYKHOCTEH;

OMMATHH, BKIIIOYAIONICH CIIOCOOHOCTh MOHMMATH AMOIMOHAIBHOE COCTOSIHHE ApPYTUX,
YYUTBIBATh €T0 TIPU OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMATILHBIX HABBIKOB, BKJIFOYAIONINX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHS C IPYTHMHU
JFOIBMU, 3a00THTHCS, IPOSIBIISATh HHTEPEC U PAa3peIIaTh KOH(DIMKTHI.

INPEJIMETHBIE PE3YJIBTATHI

K xoniy odyuenus B 10 kjiacce nmpeIMeTHBIE Pe3yJIbTaThl HA 6a30BOM ypOBHE JIOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOLTHXCS YMEHHIA:

JIEMOHCTPUPOBATh HA MPUMEpPaxX poyib U MecTO (UMK B (POPMUPOBAHUM COBPEMEHHOMU
HAay4YHOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH W TEXHOJIOTMM, B NPAKTHUYECKOU
NeATeIFHOCTH JIFOAEH;

YYUTHIBATh TPAHULBI TPUMEHEHUS H3YUYEHHBIX (PHU3UYECKUX MOJEJeH: MaTepuanbHas
TOYKa, MHEpLHalbHas cucTeMa OTc4éra, aOCOJIOTHO TBEPLOE TEJIO, MACANbHBIM Ta3, MOAEIH
CTPOEHHUsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIA AICKTPUUYECKUN 3aps]l IIPU PELICHUH
bu3nIecKux 3a1a4;

pacnio3HaBaTh (hpu3Myeckue SBICHUS (TPOLECCH) U OOBACHATH UX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KHHETUYECKOW TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHEHHOE [BUKEHHE, CBOOOAHOE MaJeHHE Tell,
JIBIDKCHHE TIO OKPYXHOCTH, WHEpPIHs, B3auMmonencTsue Ten, auddysus, OpOyHOBCKOE
JIBIDKEHUE, CTPOCHHUE >KUAKOCTeH M TBEPIBIX Tel, M3MEHEHHE 00bEMa Tell NpU HarpeBaHUH
(oXJaKJeHUHN), TEIJIOBOE paBHOBECUE, UCTIAPEHHE, KOHJCHCALUs, IIJIaBJIeHHE, KpUCTAIIIN3aL1s,
KHUIIEHUE, BJIAKHOCTh BO3/lyXa, IOBBIIICHUE JAaBJICHUS ra3a IPU €ro HAarpeBaHUU B 3aKPbITOM
COCyZ€, CBA3b MEKIY IapamMeTpaMu COCTOSIHMS Tra3a B H30IpoLeccax, JIEKTPU3ALHUsA Tell,
B3aMMO/ICVICTBUE 3apsI0B;

OINKCBIBATh MEXAaHUYECKOE JBUKEHUE, MCNONIb3Ysl (U3NYECKHE BEIMYUHBI: KOOPAMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJIa, UMIYJbC TeNa, KMHETUYECKas
SHEprus, NOTEHIMaIbHAas SHEPrus, MeXaHWyecKas paboTa, MEXaHWYecKas MOILHOCTb; IpH
ONHCAaHUM TPABWJIBHO TPAaKTOBaTh (U3WYECKUHA CMBICT HCIOJNB3YEMBIX BEIWYMH, UX
0003HaueHMsI U €JUHUILIBI, HAXOJUTh ()OPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PM3UYECKYIO BEIMUUHY
C IpyTUMU BEIUYUHAMU;

ONMCHIBATh H3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHHS, HCIIOJB3Ys
¢u3nueckue BENWYHMHBL: JABJICHHE Ta3za, TeMIleparypa, CpenHss KHUHETHYEeCKash DSHEprus
Xa0THYECKOTO0 JIBWJKEHUS MOJIEKYJ, CPEIHEKBAIpaTH4YHAsi CKOPOCTb MOJEKYJ, KOJIHYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasza, Ko3((UIHMEHT IMOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JIBUTATENIS; IPU OMMCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMBIX BEJIHYUH,
uX OOO3HAYCHHMS W EIUHMIBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOUIME MAHHYIO (DU3UYECKYIO
BEJIMYNHY C JPYTHMMH BEJIMYMHAM;

ONMCHIBATh U3YYEHHBIE 2JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONb3ysl (PU3NYECKUE BEIMYMHBL: JIEKTPUUECKUI 3apsi, 3JIEKTpUUYECKOoe IoJe,
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HanpspKEHHOCTh  T1OJIs, IOTEHLMAJ, pPa3HOCTh IIOTEHLUANIOB; IPHU ONHUCAHUU TPABUIBHO
TPAKTOBaTh (PU3MUECKUII CMBICI MCIIOJIB3YEMBIX BEIMYMH, HUX OO0O03HAUYEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUUHY C IPYTUMHU BEIMUMHAMU;

aHAJM3UPOBaTh (PU3MUECKUE IMPOLECCHl U SIBIECHUSA, MCIOJB3Ys (PU3MUECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro taroreHus, |, |l n |ll 3akonsr HeloToHa, 3aKkOH coxpaHeHus
MEXaHUYECKOM YHEPIruH, 3aKOH COXPAaHEHUs MMITYJIbCa, IPUHLUI CYNEPIO3ULIUN CUJI, TIPUHIIMII
PaBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOEHUS
BEIIIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEIHEH KHHETHMYECKOW AHEPruu TEIUIOBOTO JBHMIKEHMS
MOJIEKYJ C aOCOJNIOTHOHM TeMIlepaTypoi, MepBBIH 3aKOH TEPMOJAWHAMHKH, 3aKOH COXpPaHEHHS
JIEKTPUUECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pa3iuyaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIUIIBI IEHCTBHSI MALMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuyarh ycIoBUs UX O€30MIaCHOTO MCIIOJIb30BAaHM B TOBCETHEBHOM JKU3HU;

BBINOJIHATh SKCIIEPUMEHTHI 10 HCCIIECAOBAHUIO (PU3MUECKUX SBICHUH M MPOLECCOB C
UCTOJIb30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEpPEHHUH, TMpu 3TOM  (HOpMYIHPOBATH
npobiemMy/3ajady W TUMOTE3y Yy4eOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOBI;

OCYLECTBIIATh MpPSIMBIE U KOCBEHHBIE H3MEPEHHsS (GU3NYECKUX BEIMYHMH, NPU ITOM
BBIOMpPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHsT M MCIOJb30BaTh H3BECTHBIE METOJBI OIICHKH
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHCUMOCTH MEXIY (U3MUECKUMH BEITUYMHAMH C HCIOJb30BaHHEM
OpSAMBIX W3MEPEHUH, IMpH 3TOM KOHCTPYUPOBaTh YCTaHOBKY, (PUKCHpPOBATh pPE3YIbTaThl
MOJYYEHHOM 3aBUCHUMOCTH (PU3MUYECKUX BEIMYUH B BUJAE TAaOIHUIl M rpadUKOB, AeiaTh BHIBOJBI
110 pe3ysbTaTaM UCCIIE0BaHUS;

cobmoaTh npaBuia 0€30MacHOro TpyAa NpU MPOBEIEHHHM HCCIECAOBAaHUI B paMKax
y4eOHOTr0 OSKCIEPUMEHTa, Y4eOHO-UCCIEN0BATENbCKOM UM  INPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00paTopHOro 000pyIOBAHHUS;

pemaTb pacu€THbIC 3aJa4d C SBHO 3aJaHHOM (U3MYECKOM MOJENbI0, HCHOIb3Ys
¢u3nueckre 3aKOHbI M MIPUHLUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 33[a4d BHIOMpATh (U3NUYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYJbI, HEOOXOAMMBIE Uil €€ pEeLIeHHUS,
IPOBOJIUTH PACUYEThI U OLIEHUBATh PEAbHOCTH MOyYEHHOTO 3HAUeHUS (PU3UUECKON BETMYMHBI;

pelaTh KaueCTBEHHBIE 3aJjaud: BBICTPAUBAaTh JIOIMUYECKH HEIMPOTHBOPEUMBYIO LEMOYKY
paccyXJIeHHii ¢ ONTOpOl Ha W3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCNONb30BaTh MpPH pPELIEHHH Y4eOHBIX 3aJad COBPEMEHHbIE HMH()OPMaIMOHHBIE
TEXHOJIOTUU [UI TIOUCKA, CTPYKTYPHUPOBAHHUS, MHTEPIPETALUU U TPEACTABICHUS Y4eOHOH H
HAY4YHO-TIOMYJISIPHOW HMH(OpPMaLUU, MOJYyYEHHOH W3 pPA3JIMYHBIX HMCTOYHMKOB, KPUTUYECKU
aHAJTM3UPOBATh MOJIy4aeMyl0 HHPOPMALIHUIO;

IPUBOUTH MPHUMEPB! BKJIAJa POCCUICKUX M 3apyOEKHBIX Y4EHBIX-(DU3MKOB B pa3BUTHE
HayKH{, 00bSACHEHHE MTPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

UCNOJb30BaTh TEOPETHUECKUE 3HAHMA 1O (U3UKE B IOBCEIHEBHOW IKM3HM s
oOecrieyeHns 6€30MaCHOCTH MPH 0OpaIeHHH ¢ TPUOOPaMHU U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJIEHHUS HOPM SKOJIOTHYECKOT0 IOBEIEHUS B OKPYXKAIOLLIEH cpele;

paboTark B IpyIe ¢ BHITOJHEHUEM PA3IMYHbIX COLUANBHBIX POJIEH, IIIAHUPOBATH PabOTy
IpyNIbl, palMOHAIBHO paclpeneisaTh OO0S3aHHOCTM M IJIAaHUPOBaTh  JEATENbHOCTh B
HECTaHJApPTHBIX CUTyalMsIX, aJ€KBAaTHO OLIEHMBATh BKJaJ Ka)KIOIO M3 YYAaCTHUKOB IPYIIBI B
peleHre paccMaTpuBaeMoi IpoOIeMBI.

K xonmy obydenus B 11 kjacce npeaMeTHbIe pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM
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JIEMOHCTPUPOBATh Ha MpPUMEpax poyib U MecTO (U3MKUA B (HOPMUPOBAHMHU COBPEMEHHOU
HAay4yHON KAapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHH, B MPAKTUYECKOU
NeSITeIbHOCTH JIIO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTHHBI MUPA;

YUUTBIBATh TPAHMULBI IPUMEHEHHUS M3YYEHHBIX (U3NYECKUX MOJEJIeH: TOYEeUHBIN
AIIEKTPUYECKUI 3apsia, JIyd CBeTa, TOYCUHBIM HCTOYHMK CBETa, sJepHAs MOJEIb aroma,
HYKJIOHHAs1 MOZIEJIb ATOMHOT0 si/ipa MpH pelieHUH GU3NYECKUX 3a/1a4;

pacnio3HaBaTh (hpu3Myeckue SBICHUS (TPOLECCH) U OOBACHATH UX Ha OCHOBE 3aKOHOB
JIEKTPOJMHAMUKN U KBAHTOBOW (DM3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JCWCTBUS TOKa, B3aMMOACWCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAS
UHAYKIMS, JACHCTBHE MAarHUTHOTO IOJIi HA IPOBOJHUK C TOKOM WM JBHXKYIIMHCS 3apsf,
3JIEKTPOMAarHUTHbBIE KOJICOAHUS M BOJHBI, IPSAMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPasKEHHE,
npejaomiieHue, HHTepdepeHuus, Audpakuus M NOJApU3aLUsA CBETa, IUCIEPCHUs CBeTa,
dorornekrpudeckuii 3¢pdext (pororddekr), CBeToOBOE JaBleHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToOMa BOJIOPOJ1a, ECTECTBEHHAs M HCKYCCTBEHHAs paIlOaKTUBHOCTb;

OIKCBHIBATh M3YYECHHBIE CBOMCTBA BeIIECTBa (dJMEKTPUYECKHE, MArHUTHBIC, ONTHYECKHE,
EKTPUUECKYIO IPOBOJUMOCTb PA3JINYHBIX CPENl) U IIEKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3MYECKHE BEIUYMHBL: AJIEKTPUUECKUM 3apsia, CHia TOKa, JJIEKTPHUECKOE
HalpsKEeHUe, 2JIEKTPUUECKOE CONPOTUBIIEHNE, PA3HOCTh OTEHIMAJIOB, JIEKTPOABHIKYIIAs CUJIa,
paboTa TOKa, MHIYKIHMS MarHUTHOTO TOJs, cuia Ammepa, cuina JlopeHua, MHIYKTHBHOCTD
KaTyLIKH, SHEPrHsl IEKTPUUYECKOr0 M MAarHUTHOTO MOJeH, MepuoJ M 4YacToTa KojeOaHWH B
KoJIeOaTeIbHOM KOHTYpE, 3apsii U CUjla TOKa B IpOIlecce TapMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KosieOaHul, (POKYCHOE pacCTOSIHME M ONTHYECKas CWiIa JIMH3blL, NPU ONUCAHUU IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEJIMYMH, HMX OO0O3HAUEHUS M EIUHHIIbI,
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTHMHU BEIMYMHAMY;

ONKCBHIBATh M3YYECHHBIE KBAHTOBBIC SIBJICHUS W TPOLIECCHI, HCHONb3YysA (PHU3UUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, DHEPrus U
UMIynbc (OTOHA, TMEPUOJ TMOJIypacmlaga, SHEprus CBSA3M aTOMHBIX Sep, MPH OMHUCAHUH
IPaBUIbHO TPAKTOBaThb (U3MYECKUN CMBICT HCIOJNB3YEMBbIX BEJIWYMH, HUX OOO3HAYCHMS H
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIIME MAHHYIO (DU3MUECKYIO BEIMYHHY C JIPYTHMMHU
BEJIMYMHAMU, BBIYUCIISIT 3HaYEHNE (PU3UYECKON BETUUNHBI;

aHaAM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHUS, MCIONB3Ys (PU3MUECKUE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IIOCJIEJOBAaTEIILHOTO M MAapalIeIbHOTO  COEIUHEHMS
IIPOBOJHUKOB, 3aKkOH JIkoyms—JIeHna, 3aKOH 3JIGKTPOMAarHUTHOM HHIYKLHH, 3aKOH
IPSAMOJIMHEHHOTO PACIPOCTPAaHEHUsI CBETA, 3aKOHBbI OTPAXKEHUs CBETA, 3aKOHBI MPETOMIICHMS
CBETa, ypaBHeHHME OWHmTeHHa a1 ¢orodddexra, 3aKOH COXpPaHEHUS DHHEPIUH, 3aKOH
COXPaHEHMs] HMIYJbCa, 3aKOH COXPAHEHUs OJJIEKTPUYECKOrO 3apsjia, 3aKOH COXPaHEHMs
MaccoBOT0 4YMCia, MOCTylaTrhl bopa, 3aKOH paJnOaKTHBHOTO pacrajia, IpU 3TOM pa3iuyarb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOE BbIPR)KEHUE U YCIIOBHs (TpaHULBL,
001aCTH) TPUMEHUMOCTH;

OINpeNieNATh HAIpaBIeHWE BEKTOpa MHIYKIMHM MarHUTHOIO IOJIS IPOBOJHHKA C TOKOM,
cuiiel Amnepa u cuibl Jlopenua;

CTPOUTB M OIHMCHIBaTh N300pakeHHE, CO3/1aBaEMOE MNIOCKUM 3€PKaJloM, TOHKOH JIMH30M;

BBITOJIHATh SKCIIEPUMEHTHI T10 HCCIICAOBAHUIO (PU3MUECKUX SIBJICHUH M TPOIECCOB C
UCMOJb30BAaHUEM HPAMBIX M KOCBEHHBIX H3MEPEHUH: Ipu 3TOM  (OpMYJIMPOBATH
npobiieMy/3ajady W TUMOTE3y Y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIMPOBATH BBIBOBI;

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIE H3MEpPEHHS (UIUUYECKUX BEIMYHH, TPU STOM
BBIOMpPATh ONTHUMAJIBHBIA CIIOCOO HM3MEPEHHs M MCIOJIb30BaTh H3BECTHBIE METOJbl OLIEHKH
MOTPELIHOCTEN U3MEPEHUN;
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UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIIMYMH C UCIIOIBb30BaHUEM MPSMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCUPOBATHh PE3YyJbTaThl MOJYYEHHON 3aBUCUMOCTHU
¢u3nUecKux BEIMYMH B BHUAEC TaOMUIl W TpaduKoOB, JAelaTh BBIBOABI IO pe3yibTaTaM
WCCJIEI0BAHMS;

coOmoaTh MpaBuia 0O€30MacHOro TpyAa NpU TPOBEIECHUHM HCCICAOBAaHUI B paMKax
yu4eOHOr0 OJKCIIEpUMEHTa, Y4eOHO-UCCIIEOBATENICKOM M TMPOEKTHOW JEATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00paToOpHOro 000pyI0BAHHUS;

pemath pacu€THble 3aJayd C SBHO 3aJaHHOM (U3MYECKOM MOJEIbI0, HUCHOJIb3Ys
¢u3nueckre 3aKOHbI M MPUHLUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 33[a4d BHIOMpATh (PU3NUYECKYIO
MOJIeb, BBIACIATh (U3NYECKUE BEIMYMHBI M (GOpPMYIbl, HEOOXOAUMBIE Al €€ pEelIeHus,
IPOBOJIUTH PACUYEThI U OLIEHUBATH PEAbHOCTH MOyYEHHOTO 3HAUeHUS (PU3UUECKON BETMUUHBI;

peuaTh KauyeCTBEHHBIC 3a/1aud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO ILIEMOUYKY
paccyXJIeHHIi ¢ ONTOpOl Ha W3Y4EHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIONIb30BAaTh NPU  pELIEHWH Y4YeOHbIX 3aJad COBPEMEHHbIe HMH(OPMAIOHHBIE
TEXHOJIOTUU JUI TIOUCKA, CTPYKTYPHPOBAHHUS, MHTEPIPETALUU U TPEACTABICHUS Y4eOHOH H
HAyYHO-TIOMYJISIPHOM HMH(QOpPMAINK, MOJYYEHHON W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHaAJTM3UPOBATh MOJIy4aeMyl0 HHPOPMALIHUIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3andarh
yCIIOBHS UX 0€30MacHOT0 MCIIOIb30BAaHUS B TOBCETHEBHOMN JKHU3HU;

MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAaYKH, B 00BSCHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAaHMS 10 (U3MKE B IOBCEJHEBHOW JKU3HU JUIA
oOecrieyeHns O€30MaCHOCTH MPH 0OpaIeHHH ¢ MPUOOPaMHU U TEXHUYECKUMHU YCTPOWCTBAMHU, IS
COXpaHEHHUs 3I0POBbs U COOIOICHUSI HOPM SKOJIOTMYECKOTO MOBECHUS B OKPYKaIOILEel cpene;

paboTarh B IpyIIe ¢ BHITOJHEHUEM PA3IMYHbBIX COLUANBHBIX POJIEH, INIAHUPOBATH PadOTy
TpyNNbl, palMOHAIbHO pacHpelessiTh OOS3aHHOCTH U IUIAHUPOBATh JESATENBHOCTh B
HECTAaHJAPTHBIX CUTYalMsIX, aJICKBaTHO OLIEHMBATh BKJIAJl KaXXJIOTO M3 YYaCTHUKOB T'PYIIbI B
pelIeHne paccMaTpUBaeMO MPOOIEMBI.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne ni/m OpOrpaMMbL Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06pA30BATENBHBIE
padoThbl padoTsl pecypebi
Pa3znen 1. DU3UKA U METOJAbI HAYYHOI'O ITO3HAHUSA
11 ®u3nKa U METOJIbl HAYYHOT'O MMO3HAHUS 2 bubmorexa HOK
' ARTHAYE https://m.eds00.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaruica > https://m.eds00.ru/7f41bf72
Bbubmunoreka LIOK
2:2 Jlunavimica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAaHCHUS B MEXaHUKE 6 1 1 https://m.eds00.ru/7f41bf72
HWroro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOM 9 1 bubmuotexa [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72
Bbubmunoreka LIOK
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 hitps://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bu6mmoreka [IOK
' da30BBIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazpeny 24
Pa3nea 4. JIEKTPOJIMHAMUKA
Bbubmunoreka LIOK
4.1 DICKTpOCTATHKA 10 . https://m.edsoo.ru/7f41bf72
4.2 ITocTosiHHBIN 31eKTpUYeCKui TOK. TOKHU B 12 1 bu6muotexa [JOK
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

‘ Pa3IMYHBIX cpeliax

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

Hroro mo pazueny 22
PeszepBHOE BpeMs 2
OBHIEE KOJIMYECTBO YACOB 10 68

[NPOT'PAMME
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https://m.edsoo.ru/7f41bf72

TemaTn4yeckoe nuIaHNpoBaHue ypokos ¢pusuku B 11 kiaacce (1 yac B HeeJ110)

Conep:xanue kypca ¢pusuku B 10 kiacce KoanuectBo
Tema 4acoB
DJIeKTPOANHAMHUKA WNHyknus MarHUTHOrO 1osis. JlelicTBre MarHUTHOIO I10JIS HA IIPOBOJHUK C TOKOM U 15
(mpoxoJkeHue) JBIKYILYIOCS 3apshkeHHYyro yactuny. Cuna Amnepa u cuna JlopeHna. MarautHsie
CBOICTBA BEILIECTBA.
3aKOH 3JIEKTPOMAarHUTHON MHIYKLIHMHU. DJIEKTPOMArHUTHOE moJie. [lepeMeHHbIi TOK.
SBneHne caMOMHIYKIMHU. IHITYKTUBHOCTb. DHepeus 31eKmpOMACHUMHO20 NOJA.
DOnekTpoMarHuTHbIC KosieOanus1. KonebarenbHbIi KOHTYP.
DNeKTpOMarHuTHbIE BOJHBI. JIMama3oHbl 3JIEKTPOMArHUTHBIX H3JIYYEHHH M HX
MIPAKTUYECKOE TPUMEHEHNE.
I'eomeTpuyeckas ontuka. BoaHOBBIE CBOMCTBA CBETA
OcHOBBI crIEUATBHOM WNHBapraHTHOCTh MO/l CKOPOCTH CBETA B BaKyyMme. [ [pMHIIMIT OTHOCUTEIBHOCTH 2
TEOPHUH OTHOCHTEJIBHOCTH OnHTeitHa. CBSA3b MAaCCHl M SHEPTHU CBOOOTHON YAaCTHIIBI. DHEPTHS MOKOSI
KBanToBas ¢pusuka. l'unoreza M. Ilnanka. @orosnexktpuueckuii 3ddexr. doton. KopmyckynspHo- 14
du3uKa aToMa ¥ aTOMHOTO | BOJIHOBOH nyanu3m. Coomuoutenue neonpedenennocmetl I etisenbepea.
siapa [Tnanerapras momens atroma. OOBsICHEHHWE JMHEWMYATOrO CIHEKTpa BOAOpPOAA Ha
OCHOBE KBAaHTOBBIX MocTysnaToB bopa.
CoctaB M CTpOEHHME AaTOMHOTO sApa. OJHEpPrus CBA3W aTOMHBIX saep. Buusl
PaANOAKTUBHBIX MPEBPALIEHUN ATOMHBIX SIJEP.
3aKOH paJMOAKTUBHOTO pacmana. SnepHeie peakuuu. llenHas peakuus neneHuUs
anep.
DJjieMeHTapHbIe YacTUllbl. DyHAaMEHTAIbHBIE B3aUMOJICHCTBUS
Crtpoenne BcesieHHOI CoBpeMeHHbIE TPEICTABICHHS O MMPOUCXOKACHUH U 3BoJoLMK COJIHIIA U 3BE3/I. 3
Krnaccudukanus 38e371. 3B€3/1bl U HCTOYHUKU UX SHEPTUU.
I"aaktuka. I[IpeacrasineHue o CTpOCHUM U 3BOJIOLMY BeenenHon
HTroro 34
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

No KonuyecTBo yacos JMara DJIeKTpOHHbIe U (pPOBbIE

u/n Tema ypoka Beero Konrpoabnsie IIpakTuueckue S — oOpaszoBaTe/bHbIE
padoThbI padoTsI pecypcnl

L Hayamme veroms nomammn ) BuGmnorera LIOK

https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Ponw u mecTo ¢pusuku B

2 (dbopMUPOBaHUU COBPEMEHHOM 1 bubnmoreka [JOK
HAYYHOI KapTHUHBI MHpa, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKOU AeATEIbHOCTH JIIOICH
MexaHn4eckoe IBUKEHUE.

3 OTHOCHUTEIBLHOCTh MEXAaHUUECKOTO 1 but6moreka [IOK
newkenus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpEHHE

4 PaBHOMEpPHOE ITPAMOJIMHENHOE 1 Bu6muotexa [JOK
JIBHKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE 1 bubnuoreka [JOK
JIBIDKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majeHue. Y CKopeHue 1 bubnmoreka [JOK
CBOOOTHOTO TIaICHUSI https://m.edsoo.ru/ff0c39cc

7 Do warepmannot rowano 1 buGaotesa LIOK

https://m.edsoo.ru/ffOc3ada
OKPYXHOCTHU
[TpuHIMIT OTHOCUTEIBHOCTH Bubnmorexa [IOK
8 lanunes. MHepuunanbHble CUCTEMBI 1 httos://m.ed IFf0c3be8
. PS.//M.edsoo0.ru Ccobe
otcyerta. [lepBbiii 3akoH HeroToHa
Macca tena. Cuna. HpHHLuEn Bubnmorexa [IOK
9 CyMepIio3uIuu cui. BTopoii 3akon 1

Hprorona miis MaTepuanbHOU TOYKH

https://m.edsoo.ru/ffO0c3be8
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Tpetnii 3akon HeroToHa miis

but6mmoreka [IOK

10 MaTepUaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
KOH BCEMHUPHOTO TsroTeHust. Cri
11 3:}K(;CTI/IC.GHGII))B;I EOCMSI‘IGGCK'MIC ) bubmorexa [IOK
https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuua ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cwia tpenus. Koaddumuent

13 TpeHust. Cuiia COpOTUBIIEHUS IPU Bu6muotexa [JOK
JIBUKEHUH TeNa B )KUAKOCTH WIIA https://m.edsoo.ru/ff0c3f76
rase
ITocTynarensHOE U BpalaTesbHOE

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [IOK
Tesa. MoMeHT cuiibl. [lnedo cuibl. https://m.edsoo.ru/ffOc41a6
YcnoBus paBHOBecHs TBEPAOTO Tela
HNMnynsc MmaTepualbHOM TOYKH,

15 CHCTEMbI MaTE€PUATIbHBIX TOUECK. bubmuoteka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHSI https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE BUKEHHE
PabGora 1 MOIITHOCTE CHJIBL.

16 Kunernueckas sHeprus Bubmuotexa [JOK
MarepuaabHOi ToukH. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETHYECKOW SHEPT U
[TorennmaneHas 3HEPTHUSL.

g | R g oz Bumorera LOK

' https://m.edsoo.ru/ffOc461a
[TorenunanbHas 3HEprus Tena
BOJIM3M MOBEPXHOCTH 3EMIIU
[TorennuanbHbie U
18 HeNOoTeHIMAJIbHEIE CUIIBbI. CBS3b bu6mmoreka [IOK

pa6OTBI HCTIOTCHIUAJIBHBIX CHUJI C

H3MEHEHHEM MEXaHHISCKOM OHEpPIrun

https://m.edsoo.ru/ff0c478c
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CUCTEMBI T€JI. 3aKOH COXPAHECHHUS
MEXaHUYECKON SHEPTrUuu

19

JlaboparopHas paboTa
«MccnenoBanue CBsi3M pabOTHI CHUITBI
C UI3MECHEHHEM MEXaHHUYECKO
SHEPTHH TeJla Ha IPUMEPE
PAaCTSKEHUS PE3UHOBOTO JKI'yTay

20

KonTtponbHas pabora o Teme
«Kunemartnka. Jlmnamuka. 3aKOHBI
COXpAHEHHUSI B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHMIS
MOJICKYJISIPHO-KMHETHUSCKOM
Teopuu. bpoyHOBCKOE IBMKEHHUE.

Andpdysns

but6mmoreka [IOK
https://m.edsoo.ru/ffO0c4dc?

22

XapakTtep JBUKECHUS U
B3aMMOJICHCTBHS YACTHUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
JKAJIKOCTEN U TBEPJIBIX TEI

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u €€ U3MepeHue.
IITxana remneparyp Llenbcus

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bubmunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AbGcomoTHas TeMieparypa Kak Mepa
CpPEeHEW KMHETUYECKOU YHEPTUU
JBUKCHMS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knaneipona

bubmunoreka LIOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlanbToHa. ["'a30BbIe 3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanne 3aBUCUMOCTH
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https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

MEXly IapaMeTpaMu COCTOSHUS
Pa3peKEeHHOTO ra3a

H3ompornecchl B uaeanbHOM rase u

Bbubmunoreka LIOK

29 ux rpaduIecKoe MpeaCTaBICHHE https://m.edsoo.ru/ff0c570e
BuyTpenuss sneprus
TEPMOJUHAMHYECKON CHCTEMBI 1

30 crtoco0n! e€ m3meHeHus. KoanyuecTBo but6moreka [IOK
TEIIOTHl ¥ paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTrUsl OTHOATOMHOTO UJI€ATBHOTO
raza

31 Buas! Teronepenaun Bubmzorexa HOK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.

32 KonunuecTBo Tennotsl npu Bubmuotexa [JOK
Terutonepenaue. AnnadaTHbIN https://m.edsoo.ru/ff0c5c36
porecc
I1epBblii 3aKOH TEPMOIMHAMUKHU U bubnuoteka [JOK

33 ,
€ro MpUMEHEHHE K U30IpoIIeccam https://m.edsoo.ru/ff0c5efc

y | P e BuSmorra 10K

: https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU

35 [Ipunuun nevictus u KI1 bubmunoreka LIOK
TEIUIOBOI MalIWHBI https://m.edsoo.ru/ff0c600a

36 [uxn Kapro u ero KITJI

37 DKOJIOTHYECKUE TTPOOITIEMBI
TEIUIOPHEPTETHKU

38 Sh?[%i?;ﬁl:;fazp q())lf:smca OcCHOBBI bubmorexa LIOK

' https://m.edsoo.ru/ff0c6938
TEPMOJNHAMUKI
KoHnTtponbHas paborta mo Teme
39 «MonexynsipHas ¢puznuka. OCHOBBI 1 bubmorexa LIOK

TEPMOANHAMHKH >

https://m.edsoo.ru/ff0c6a50
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[TapooOpa3oBaHUe U KOHCHCAIIHS.

but6mmoreka [IOK

40 Hcniapenue u KuneHue https://m.edsoo.ru/ff0c63b6
21 smiocrs sostysa, Hacwmtemnsi Bufmmorexa LIOK
map Ayxa. - https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramimueckue u
12 enoners cpnerannon, Kuvme buGaotesa LIOK
P RHA https://m.edsoo.ru/ff0c65f0
KkpucTauibl. COBpeMEHHbIE
MaTepHuabl
8 Vaemmon rennora e ubanorexa LIOK
8 - https://m.eds00.ru/ff0c6708
Cyb6numarus
Bbubmunoreka LIOK
44 YpaBHeHHE TEIIOBOTO OajaHca hitps://m.eds0o.ru/ff0c6820
o | S e Bumorea 10K
A A p https://m.edsoo.ru/ffOc6bcc
3apsi/ioB
| Do mesempucs Bumorea 10K
YHpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUs SJIEKTPUUYECKOTO 3apsia
47 Konom. Toweununt omesrpraccuaii Bubmotera LIOK
Y ' p https://m.edsoo.ru/ffOc6ce4
3apsiz
Hanps>k€HHOCTB IEKTPUIECKOTO
48 nonst. [IpuHumn cynepno3unuu bubmuoteka [JOK
AIIEKTPUYECKUX ToseH. JInHum https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
o | e e Bumorea 10K
' . https://m.edsoo.ru/ffOc6f00
MOTEHIINAJIOB
50 [IpoBOAHMKY U AUDIIEKTPUKU B bubmmoreka [JOK
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OJICKTPOCTATUYCCKOM IIO0JIC.
I[I/IG)JIGKTpI/I‘-IGCKaH IMPOHUIIACMOCTDb

https://m.edsoo.ru/ff0c7018

o1

OnexrpoéMkocTs. Konnencatop

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c7126

52

DJIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCAaTopa. JHEPrus
3apsHKEHHOT0 KOHJIeHcaTopa

bubmunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHas pabora "M3mepenne
IIEKTPOEMKOCTH KOHJeHcaropa"

54

[IpuHuMI nelcTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOMMUPOBAILHOTO
arnmapara, CTpyMHOr0o IpUHTEpA.
DJIEKTpOCTaTUYECKAs 3allUTa.
3azeMJIeHHE SIEKTPONPUOOPOB

55

DIJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
cymiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma Jist
y4acTKa 1enu

56

[TocnenoBarenbHOE, TAPAILIEIEHOE,
CMEIIaHHOE COeIMHEHHE
MPOBOTHUKOB. JIaGopaTopHas
pabora «3ydeHne cMeanHoro
COCIMHEHUS PE3UCTOPOB)

bubmunoreka LIOK
https://m.edsoo.ru/ff0c74f0

S7

PabGora 1 momHOCTE
AIIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma aJ1s MOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffO0c7ae0
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https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DIIEKTpOHHAas MPOBOJAUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTD

59 COTPOTUBIICHUS METAIIJIOB OT
Temrneparypbl. CBepXIIpOBOIUMOCTh

60 DNEKTPUUECKUM TOK B BaKyyMe.
CBoMCTBA 3JIEKTPOHHBIX TyYKOB
[TomynpoBoIHUKH, UX COOCTBEHHAs

61 U IIPUMECHAas IIPOBOIUMOCT. Bubmuotexa [JOK
CBoiicTBa p—N-mepexoa. https://m.edsoo.ru/ffOc84ae
[ToynpoBOTHUKOBBIE TIPUOOPHI
DJEeKTpUYECKU TOK B PaCTBOpax 1

62 paciuiaBax 3JI€KTPOIUTOB. bubmuoteka [JOK
DJEeKTPOIIMTHYECKAS TUCCOLIHAITHSL. https://m.edsoo.ru/ff0c82ba
DIIEeKTpONIun3
DJIEKTPUYECKUH TOK B razax.

63 CaMoCTOSITeTbHBIN U bubmuoreka [JOK
HECAMOCTOSITETIBHBIN pa3psij. https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DNeKTpUUYECKHe MPUOOPHI U

64 YCTPOMCTBA U UX IIPAKTUYECKOE Bu6muotexa [JOK
npuMeHeHue. [IpaBuiia TEXHUKH https://m.edsoo.ru/ff0c86fc
0€3011aCHOCTH

65 O06o06marmuii ypok bubnmoreka [JOK
«DIEKTPOAMHAMUKA) https://m.edsoo.ru/ff0c88be
KoHnTtponbHas paborta mo Teme

66 «Qnekrpocraruka. [locTosHHbII 1 Bubmuotexa [JOK
3JIEKTPHUECKUi TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3TUYHBIX Cpeliax»

. L’zgipTEHrf;HTZﬁZK. KonTponbHas BuGnuotexa LIOK
" " https://m.edsoo.ru/ff0c8c56

DNeKTpoANHAMUKA
68 PesepBHbIit ypok. O0o0maronmmii bubmmoreka [JOK
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

‘ ypok 1o TeMam 10 kitacca

https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

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

IloypouHoe niianupoBanue ypokoB ¢usuku B 11 kiaacce

Oo6s13aTe1bHBIE MUHUMYM Ha3Banmne pa3nena / Tembl Konunuectso
co/lep KaHus 4acoB
OCHOBHBIX
00pa3oBaTeJIbHbIX
NporpamMm
QJEKTPOANHAMMUKA (npoaosxenue) 15
WNHyKuus MarHUTHOTO IOJIS. 1 Bsonnslil nHCTpyKTaX 0 Th. MHIyKIMs MarHuTHOrO 1oss. JlelcTBue MarHuTHOTO 1
JlelicTBuE MarHUTHOTO TOJISI TMOJIs1 HAa MMPOBOJIHUK C TOKOM M JIBHKYILYIOCS 3apsiKeHHYI0 yactuily. Cuiia Amnepa u
Ha IIPOBOJHUK C TOKOM U cuia JIopeHia. MarHuTHble CBOMCTBA BELIECTBA
JBIOKYIIYIOCS 3apSKEHHYIO 2 Pemenue 3agau no reme «/leiicTBe MarHUTHOTO MOJI HA IPOBOJIHUK C TOKOM U 1
yactuny. Cuna Amnepa u JBIKYIIYIOCS 3apSKEHHYIO YaCTHILY»
cuna Jlopennia. MarautHele v
CBOHCTEA BELECTRA 3 3aKOH AJIEKTPOMATHUTHON UHAYKITUU 1
3aK0H SHGKTpOMaFH'I/ITHOI\/'I 4 JlabopaTopHas padora Ne 1 «HaGmroneHue sBIeHUS SJIEKTPOMArHUTHOW WHTYKITAN. 1
B — Wuctpykrax mo Th Ne 11.2
BHeKTpOM;arHHTHoe Hole 5 SIBnenne caMOMHIYKIIMHU. IHIYKTUBHOCTb. DHepaus 31eKmpOMACHUMHO20 NOJlS 1
Tepemerubiit Tok. SIB eH;/I e 6 OnekTpoMarHuTHele Kosebanus. KoneGaTeabHbIH KOHTYP 1
CAMOHHTYKIIHH 7 Pemenwne 3ana4 mo Teme « IJIEKTPOMArHUTHBIE KOJICOAHUSI 1
NHayKTUBHOCTD. DHepaus 8 1lepeMeHHbIH TOk 1
2N1eKMPOMASHUMHO20 NOJAL. Il verBepTs
DIIEKTPOMATHUTHbIE 9 Pemrenne 3amad no reme «llepeMeHHBIN TOK»
kosebanus. KonebartenpHblii 10 | SneKkTpoMarHUTHOE 1OJIe 1
KOHTYDP. 10 | DaexTpOMarHUTHbBIE BOJHBIL. J(Mamna3oHbl 3J€KTPOMArHUTHBIX U3IyYeHHUN U UX 1
DJIEKTPOMArHUTHBIE BOJIHBI. HPaKTUICCKOC NPUMEHCHUC
JInamna3oHbl
ANEKTPOMArHUTHBIX
WAy SeHUH ¥ uX 11 | I'eomeTrpuyeckas onTuka 1
IPAKTHYECKOS IPHMEHEHHE 12 | JlabopaTopHas padora Ne 2 «Onpezenenne moka3aress IpeIOMICHUS CPEIBI». 1
' Wuctpykrax no Th Ne 11.3
['eomeTpuueckas onTuka. =
BOJTHOBBIC CBOICTRA CBETA 13 | BoyiHOBBIE CBOICTBA CBETA 1
14 | JlabopaTopHas padora Ne 3 «Onpesenenne IIuHbI CBETOBOM BOJHBI). HCTpyKTaX MO 1

T Ne 11.4
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15 | KountpoJabHas padora Ne 1 mo teme «IIEKTPOIUHAMHIKAY 1
OCHOBBI cHIENNATbHON TEOPHH OTHOCHTEJILHOCTH 2
NHBapuaHTHOCTD MOYJIsSI 16 | Anaim3 koHTpoJbHOM padoThl Ne 1. UHBapraHTHOCTH MOYJIS CKOPOCTH CBETA B 1
CKOpPOCTH CBETa B BaKyyMe. BakyyMme. [IpuHIIMI OTHOCHTENBHOCTH DHHIITEHHA
[TpuHIUTT OTHOCUTEIBHOCTH 17 | CBs3bp Macchl ¥ SHEPTUU CBOOOTHOM YaCTUIIBI. DHEPTHSI TIOKOSI 1
DiiHiureliHa. CBsi3b MacChl U
SHEPTHH CBOOOTHOM
YacTULIBI. DHEPTHs OKOs
KBanroBas ¢pusuka. ®u3nka aToMa 1 aTOMHOI0 siipa 15
I'nnore3a M. Ilnanka. 18 | I'mmote3a M. Ilnanka. @oTtosnekrpuueckuit 3pdexr 1
®otoanekrpuueckuil appext. | 19 | Pemenue 3amau mo reme «DoTosddexT 1
®oron. KopnyckynsipHo- 20 | ®oron. KopnyckynsipHO-BOIHOBOW qyaan3mM 1
BOJIHOBOH JTyaJIu3M. 21 Coomnowenue neonpedenennocmeti I elizendoepea 1
Coomnowenue
HeonpeoesleHHOCmell
. P 22 [Inanerapnas mozienb aToma 1
Tetizenbepea. >
23 | OObsICHEHUE JIMHEHYATOTO CIIEKTpa BOJOPOa HAa OCHOBE KBAaHTOBBIX MOCTYJIaTOB bopa 1
[InanerapHast MoJeIb aTOMA.
. 24-25 | CocTaB ¥ CTPOCHUE aTOMHOTO SI/Ipa. JHEPTHs CBS3H aTOMHBIX sIIep 2
OOBbsicHEeHUE TMHEWYATOTO 6 1B = 1
CIIEKTPA BOIOPOJIA HA OCHOBE 2 = Wbl PAIMOAKTUBHBIX PEBPAIICHUN ATOMHBIX SIEp :
KBaHTOBBIX MOCTYNIAaTOB bopa. aKOH pafiOaKTUBHOIO pactiaia
COCTaB H CTPOCHHE ATOMHOTO 28 Pemenue 3aau no reme «3aKoH paiIMOAKTUBHOTO pacmiaaay 1
saypa. DHEpIHUs CBS3N 29 | SnepHble peakuuu 1
ATOMHBIX sziep. Busbl 30 IlenHas peakuysi NeIeHUS ep 1
DPAIMOAKTHBHBIX 31 DneMeHTapHble yacTulibl. DyHaaMeHTaaIbHble B3aUMOICHCTBUS 1
32 | KouTpoabHasi padora Ne 2 o teme «Pu3HKa aTOMHOTO SApay 1

MPEBPAILICHUN aTOMHBIX SIEP.
3aKOH pajiMOaKTUBHOTO
pacnana. SlnepHeie peakiuu.
[ennas peakuus IeIEeHUS
sep.

DneMeHTapHbIe YaCTHULIBI.
dOyHIaMEHTAIbHBIE
B3aNMMOJICHCTBUSI
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Crtpoenue BeceneHHoil

CoBpeMeHHbIE
MPEACTABICHUS O
HpOI/ICXO)KI[eHI/II/I M 3BOJIFOIINH
CoJIHIIa ¥ 3BE3]I.
Knaccudukanus 38e3 .
3Be3bl M HCTOYHHUKH X
SHEPTHUH.

lNanaktuka. [Ipencrasnenue o
CTpOGHI/II/I 1 3BOJIFOITU A
Bcenennoi

33

Ananu3 KOHTposibHOU paboThl Ne 2. CoBpeMEHHBIE MPEICTABICHUS O IPOUCXOKICHUH U
spostronny CoJIHIA U 3BE3]

34

Knaccudukanus 38e3/1. 3Be31b1 M HICTOYHUKH UX SHEPTUU

35

lNanaktuka. [IpencraBinenre o CTpoOeHUHU U 3BOJIIOIMK BeenenHoi

Hrtoro

35
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YYEBHO-METONYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVI1 YYEHUKA

» ®usuka, 10 xknace/ Mskumes ['.51., Byxosues b.b., Corckuii H.H. mox pegakuueit
[Mapdentrenoit H.A., AkronepHoe obmmectBo «M3natensctBo «IIpocBerienne

» dusuka, 11 kmace/ Mskumes I'.J1., byxoBues b.b., Yapyrua B.M. nox penakiueit
[Mapdentrenoit H.A., AkionepHoe obmmecTtBo «M3narensctBo «IIpocBerienue

METOAUYECKHUE MATEPHAJIBI U151 YYUTEJIA

®denepanbHbIi rocy1apcTBEHHBIN 00pa30BaTeIbHbBIN CTaHAaPT OCHOBHOT'O O0IIEro
o0OpazoBaHUs

[TpumepHas mporpamMmMa o0111e00pa30BaTENbHBIX YUPESKICHUN 1O (QU3UKE

®dusmka 9 kmacc. Meroguaeckoe mocooue. ['yrauk E.M.

TexHonornueckue KapTol ypokoB Gpu3uku 1no yueOHuky A.B. [lepeiukuna, E.M. I'yTHuK.
OI'oC

[Toypounsie pazpabotku k YMK A.B. Ilepsimkuna. ®I'OC

HAD®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://school-collection.edu.ru. Equnas xoiekius iudpoBsIX 00pa3oBaTeIbHBIX PECYPCOB
https://resh.edu.ru. Poccutickas 31eKTpOHHAs IIIKOJIA

https://skysmart.ru

https://onlinetestpad.com
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