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AHHOTALIUSA

[Iporpamma 1o ¢u3uke 6a30BOro YPOBHS Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHus pa3padboTaHa
Ha OCHOBE TOJIOKEHUH U TpeOOBaHMH K pe3ybTaTaM OCBOSHHS OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMBl,
npeacraBieHHbIX B PT'OC COO, a takxke ¢ yu€ToM QenepanbHol padodell TporpaMMbl BOCIUTAHUS U
KOHLENIMK npenofaBaHusi yueOHoro mnpeamera «®Pusuka» B 00pa3oBaTENbHBIX OpPraHU3AMAX
Poccuiickoit deneparuy, peaan3yrIUX OCHOBHBIE 00pa30BaTebHbIE IPOTPAMMBI.

ConepxaHue mporpaMMbl MO (QH3MKE HamNpaBieHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHON
KapTuHBl Mupa obydatomuxcsa 10—11 kaaccoB npu o0yueHnn ux (U3UKe Ha 0a30BOM YpOBHE Ha OCHOBE
CHCTEeMHO-JICITENbHOCTHOTO oaxozaa. [Iporpamma no ¢gusuke coorBercTByeT TpeboBanusmM GI'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM M METalpeIMETHBIM pe3yibTaTaM OOyueHHs, a TaKxke
YYHUTHIBAET HEOOXOAMMOCTh PEan3allii MEXIPEJAMETHBIX CBi3ed (PU3MKU C eCTeCTBEHHO-HAYyYHBIMU
y4eOHBIMHU TIpeMeTaMu. B Hell onpenernsitoTcsi OCHOBHBIE e W3ydeHUsl GU3NKHA Ha YPOBHE CPEITHETO
obmiero  oOpa3zoBaHWs, IUIAHUPYEMbIE pE3yNbTaThl OCBOCHUS Kypca (PH3WKH: JHYHOCTHBIE,
MeTalpeIMETHEIE, TIpeIMETHRIC (Ha 6a30BOM YPOBHE).

[Iporpamma o ¢u3nKe BKIIOYACT:

® [JIaHWpYEMbI€ pe3yJbTaThl OCBOEHHUS Kypca (M3MKH Ha 0a30BOM YpPOBHE, B TOM YHCIIE

MpeaMEeTHBIE Pe3yIbTaThI 10 To1aM 00yUSHHUS;

® cozaepxaHue yueOHOTO npenMera « PU3UKa» 1Mo rogaM O0ydeHHs.

dm3nKa Kak Hayka O HamOojee OOIMMX 3aKOHaX MPHUPOABI, BBICTYNas B KadecTBE y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJAaJ B CHCTEMY 3HAHHH 00 OKpY’)KalolIeM MHUpe.
IkonmeHBIN Kypc (PU3MKH — CHCTEMOOOpa3yIOIIMH IJIsi €CTECTBEHHO-HAyYHBIX YYEOHBIX MpPEeJIMETOB,
MOCKOJIBKY (pr3MYecKre 3aKOHBI JIeXKaT B OCHOBE TPOLIECCOB U SIBJICHUH, N3ydaeMbIX XUMHEH, OHOIOTHEH,
(usnyeckoli reorpadueii u actpoHomueit. Mcnonap3oBaHue U aKTUBHOE IPUMEHEHHE (PU3MUYSCKUX 3HAHUH
OIpeNeNsieT XapakTep M Pa3BUTHE Pa3HOOOpPA3HBIX TEXHONOTHUH B cdepe DHEPreTHKH, TPaHCIOPTa,
OCBOEHMSI KOCMOCA, IMOJyYeHHs HOBBIX MaTepHAJIOB C 3aJaHHBIMH CBOWCTBaAMH U Jpyrux. Mzydenue
(U3UKM BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHHUE €CTECTBECHHO-HAYYHOW KapTHHBI MUpa 00ydaromuxcs,
B (GOpMHpOBaHHE YMEHHI NpPUMEHSATh HAYYHBIH METOJl TO3HAHWS TPU BBHITOJHEHHH WMH Y4YeOHBIX
HUCCIIETOBAHUN.

B ocroBy Kypca (hu3uku U1 ypOBHS CpeHEro o0I11ero 00pa3oBaHus MOJIOKEH P UIeH, KOTOPhIE
MOJKHO pacCMaTpPHBATh KaK MPUHIIMITEI €70 MOCTPOSHUSI.

Hoes yenocmuocmu. B COOTBETCTBMM C HEW Kypc SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPXKUT MaTepuan W3 BCEX pa3leioB (M3MKH, BKIIOYA€T KaK BOIMPOCH KIIACCHYECKOH, Tak M
COBPEMEHHOH (PH3UKH.

Hoes eceneparuzayuu. B cOOTBETCTBHMM ¢ HEH MaTepuall Kypca (GHU3UKH OOBEITUHEH BOKPYT
¢usnuecknx Teopuid. Bemymum B Kypce sBisieTcs (QOpPMUPOBaHHE MPEACTaBICHHH O CTPYKTYpPHBIX
YPOBHSIX MaTepUH, BELIECTBE U TOJE.

Hoess cymanumapusayuu. EE peanuzanms mnpeamnonaraeT HCIOJb30BAHUE T'yMaHUTAPHOTO
noreHuyana Gu3nIeckoil HayKu, OCMBICIICHUE CBSI3U Pa3BUTUS (U3UKHU C Pa3BUTHEM OOIIECTBA, a TAKXKE
C MHPOBO33pEHYECKHMH, HPABCTBEHHBIMHU U SKOJIOTHYECKUMHU MPOOIeMaMHu.

Hoes npuxnaounoii nanpasnennocmu. Kype ¢pusnkn mpenmnonaaraet 3HaKOMCTBO C ITHPOKUM KPYTOM
TEXHUYECKUX U TEXHOJOTHYECKUX MPHIOKEHUI H3yUeHHBIX TEOPHI U 3aKOHOB.

Hoes sxonoeuzayuu peannzyeTcst IOCPEICTBOM BBEACHHUS IEMEHTOB COJEPKAHUSA, TIOCBSIIIEHHBIX
9KOJIOTUYECKHM IpoOiieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHHWKH W TEXHOJIOTHH, a
TaKke 00CyXIeHUS MPoOIeM paroHAIBHOTO MPHUPOJOTIOIH30BAHNS U IKOJIOTHIECKOI 0€30IaCHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMU Kypca (H3HKH Ha YPOBHE CpeIHETo o0IIero o0pa3oBaHusl SBISIFOTCS
¢usnueckue teopuu ((HopMHpPOBaHHE TMPENCTABICHUI O CTPYKTYpe MOCTPOCHHUS (DPU3UUECKOW TEOpHH,
poau QyHIaMEHTAIBHBIX 3aKOHOB M NPUHIIMIIOB B COBPEMEHHBIX MPECTABICHUIX O MPUPOJE, TPaHnuax
MIPUMEHUMOCTH TEOPUH, AJIS ONMCaHMs €CTECTBEHHO-HAYUHBIX SIBJICHUI U MPOLIECCOB).

CucTeMHO-IeSITEIbHOCTHRI TOAXO0A B Kypce (H3MKH pealu3yercsl MpexkIe BCero 3a cyér
OpTaHU3aLUH SKCIIEPUMEHTAIBHON JeATeIbHOCTH oOydatomuxcs. st 6a30Boro ypoBHs Kypca GU3UKH —



3TO HMCIOJIb30BAaHUE CHCTEMbI (PPOHTATIBHBIX KPATKOBPEMEHHBIX SKCIICPUMEHTOB M JJAOOPATOPHBIX padoT,
KOTOpBIC B Mporpamme 1o (u3uke OObEIUHEHBI B OOIIMN CIHUCOK YYEHHYECKHX IMPAKTHUECKUX PaboT.
BrieneHre B yka3aHHOM IMepedyHe J1abOpaTOPHBIX padOT, MPOBOAMMBIX JJIi KOHTPOJS M OICHKH,
OCYIIECTBIIACTCS YyYaCTHUKAMH 00pa30BaTEIbHOTO MPoLiecca HCXOA U3 0COOCHHOCTEH IIaHUPOBAHHUS U
ocHamieHuss kabuHera (usmku. [Ipu 3Tom oOecrieunBaeTcs OBJIAJCHHE OOYYAIOUUMUCS YMCHHSIMH
MPOBOJIUTH KOCBEHHBIC M3MEPEHUS, UCCIICAOBAaHUS 3aBUCHMOCTEH (PU3NUECKUX BEIUYMH M MOCTAHOBKY
OTIBITOB TIO MTPOBEPKE MPEATOKEHHBIX THITOTES.
Bonpmioe BHUMaHME yaenseTcss PEeIIeHUI0 pacu€THBIX W KayeCTBEHHBIX 3amad. llpm srtom s
pacu€THBIX 3a1ady TMPHOPUTETOM SBISIOTCS 3aJadydl C SBHO 3aJaHHOW (DH3WUYECKOW MOJENbIO,
MO3BOJISIIONIIE MTPUMEHSATh U3yUeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfiena Kypca, Tak u
WHTETPHUPYS 3HAHWUS U3 Pa3HbIX pa3felnoB. /|11 KauecTBEHHBIX 3a/1a4 IPHOPUTETOM SIBISTFOTCS 33/IaHUS Ha
00BsICHCHNE TIPOTEKaHUS (U3MUECKUX SIBJICHHA W TPOIECCOB B OKPYKAIOMICH >KH3HH, TpeOyromnme
BbIOOpa (PU3HUECKO MOJENH [Tl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ tpeboBarmsimu PI'OC COO x MaTepHalbHO-TEXHHYECKOMY OOECTIEUeHHIO
y4eOHOTro Tporiecca 0a30BBI YPOBEHD Kypca (GU3UKH Ha YPOBHE CpPEIHETO 00IIero o0pa3oBaHus JOHKEH
M3yYaThCsl B YCIOBHAX MPEIMETHOTO KaOWHeTa (M3WKM WM B YCIOBUSX MHTETPUPOBAHHOTO KaOWHETa
MIPEIMETOB  €CTECTBCHHO-HAYYHOTO MHKIA. B KkabwHere GU3WKK TODKHO OBITh HEOOXOIUMOE
naboparopHoe 00OpYJOBaHWE JUIs BBHIMOJNHEHUS YKA3aHHBIX B IporpamMme 1o (HU3MKE YYSHUYECKUX
MPaKTUYECKUX PadOT U AEMOHCTPAIIHOHHOE 000pyJ0BaHHE.
JleMoHCTpaoHHOe 000pya0BaHue (HOPMHUPYETCS B COOTBETCTBUU C MPHHIIMIIOM MUHHMATbHON
JIOCTATOYHOCTH U O0OECICUMBAET IMOCTAHOBKY IEPEYMCICHHBIX B MPOrpaMMme MO (QU3UKE KIFOYCBBIX
JNEMOHCTpAIUil  JUIsl  WMCCIICOBAHUS W3Y4YaeMbIX SBJICHUH MW  TPOLECCOB, OMIHUPUYCCKHX U
(yHIIaMEHTaTBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHECHUH.
JlaboparopHoe oOoOpyaoBaHHE IS YYEHUYECKHUX IPAKTHYECKUX PabOT (GopMHUpYyeTCs B BHIE
TEMaTHYECKUX KOMIUIEKTOB M 00eCIeYnBaeTcsl B pacuéTe OJHOTO KOMIUIEKTa Ha ABYX OOYYarOIIUXCH.
Temarndyeckue KOMITIEKTHI J1a00paTOPHOTO 000pYIOBaHHS TOJKHBI OBITh TIOCTPOCHBI HA KOMITIEKCHOM
WCTIOJIb30BAaHUH aHAJIOTOBBIX M U()POBBIX TPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTEIHFHBIX CHCTEM B
BHIE ITU(POBHIX JTA0OPATOPHIA.
OCHOBHBIMH LETAMU U3YICHUS GU3HKH B 00IIEM 00pa30BaHUH SBJISIOTCS:
*  (QopmupoBaHHE UHTEPECA U CTPEMIICHHST 00YJaIONINXCs K HAYYHOMY H3YUYCHHIO IPUPOJIBI,
Pa3BUTHE MX UHTEIUIEKTYaIbHBIX H TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHME TPEACTABIEHWH O  HAYYHOM  MeToJAe TMOo3HaHWA ©  (OPMHPOBAHNE
HCCJIEIOBATEIHLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBICHUSIM;

* (QopmupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yIbTaTa U3yueHHUs OCHOB CTPOCHHS MaTepUH
1 GyHIAMEHTaIbHBIX 3aKOHOB (hU3UKH;

*  (opmupoBaHUE YMEHHI OOBSICHATH SBJICHUS C HCIIOJIb30BaHUEM (DU3MUYCCKUX 3HAHHHA U
HAyYHBIX JIOKA3aTEIIbCTB;

*  (hopMHpOBaHUE TPEACTABICHUA O POJIM (HU3WKHU JJIS Pa3BUTHUS APYTHX €CTECTBEHHBIX HAYK,
TEXHUKH W TEXHOJIOTH.
JlocTmkeHue 3TUX 1ienedl 00ecreunBaeTcsl PElICHHeM CIeAYIONINX 3a/1ad B MPOIecce H3YUYCHHS
Kypca (u3MKH Ha ypoBHE cpenHero o01iero oopa3oBaHus:
®* MpUOOpETEeHHE CUCTEMBI 3HaHUI 00 O0MMX (GU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX,
BKITIOYasi MEXaHUKY, MOIIEKYISAPHYIO (DU3UKY, DIEKTPOIWHAMHUKY, KBAaHTOBYIO (H3UKYy U
AJIEMEHTHI aCTPOPHU3UKH;

* (QopmupoBaHHE yMEHHU TPHMEHATH TEOPETHYECKHE 3HAHUS IS OOBSCHEHHA (PHU3NIECKUX
SIBJICHUH B IPUPOJIC U JUTSI IPUHSATHS MPAKTUYCCKUX PELICHUI B MOBCEIHEBHON KHU3HH;

® OCBOCHHE CIOCOOOB pEIICHUS Pa3lMYHBIX 3ajad C SIBHO 3aJaHHOW (PH3MUECKOH MOJIEINBIO,
3aja4, MOJPa3yMEBaIONIMX CAMOCTOSTEIbHOE CO3/aHue (U3NUECKOW MOJENH, aJeKBaTHOW
YCIIOBHSIM 3a/1a4H;



® [noHUMaHWEe (U3UYECKUX OCHOB W MPUHIMIIOB JCHCTBHS TEXHUYECKUX YCTPOWCTB U
TEXHOJOTHYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEy;
® OBIaJCHHE METOJAMU CAMOCTOSITEJILHOTO IUIAHMPOBAHHS M TPOBEACHUS (UIUUECKUX
9KCHEPUMEHTOB, aHalu3a W UHTEpHpeTanuu HH()OpMalWu, ONpElesiCHHsS I0CTOBEPHOCTU
MIOJTy9€HHOTO Pe3yJIbTarTa;
® co3gaHWe YCIOBHW JJISl Pa3BUTHS YMEHHHA TPOEKTHO-HMCCIENOBATENCKOW, TBOPYECKOMH
JIeSITEIbHOCTH.
Ha m3yuenue ¢usuku (6a30BBIi ypOBEHb) HA YPOBHE CPEIHETO OOIIET0 00pa3oBaHUS OTBOIUTCS
136 gacos: B 10 kmacce — 68 gacoB (2 waca B Henenio), B 11 kimacce — 68 qacoB (2 gaca B HEIEIIO).
[Ipeanaraemelii B mporpamMMe 1o (H3MKE IEpedyeHb JIAOOPATOPHBIX M IMPAKTUYECKUX pPadoT
SBIISIETCS PEKOMEHIOBAHHBIM, YUHTENb JIENaeT BHIOOp TPOBEICHUS JaOOpaTOPHBIX pabOT M OMBITOB C
y4€TOM HHANBUAYATBHBIX 0COOEHHOCTEH 00Yy4aloMMXCA.



COJAEP)KAHUE OBYYEHUSA

10 KJIACC

Pa3nen 1. ®u3uka U MeTOAbI HAYYHOTO MO3HAHUSA
®dusuka — Hayka o npupojae. Hayunsle MeTo/bl O3HAHUS OKpY»Katoliero mupa. Pons
9KCTIIEPHUMEHTA U TEOPUH B TIPOLIECCE MO3HAHUSI TPUPOABL. DKCIIEPUMEHT B (PH3HKE.
MogenupoBanue Gpu3ndeckux siBIIeHUN U poueccoB. HayuHsie runore3sl. Gusnyeckue 3aKOHBI U
TeopHH. [ paHULIBI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHIMT COOTBETCTBUSL.

Ponb u mecto ¢pu3uku B popMUpOBaHUN COBPEMEHHON HayYHOH KapTHHBI MHpPa, B MPAKTHUECKON
NeSTeIbHOCTH JIFOACH.

Jlemoncmpayuu

AHaoroBsIe U MU(PPOBBIE U3IMEPUTENBHBIE TPHOOPHI, KOMIBIOTEPHBIEC JATUYHKH.

Paznea 2. Mexannka

Tema 1. Kunemamuka

Mexanndeckoe JBrkeHHe. OTHOCHTENBHOCTh MEXaHHMYECKOro ABmkeHus. Cuctema oTcuéra.
TpaexTopusi.

[Tepemernienne, cCKOpOCTh (CPeHsISI CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHUE MaTepHATbHOMN
TOYKH, UX MPOCKIIMH HA OCU CUCTEMBI KoopauHaT. CI0XKEHUE TIEPEMEIIIEHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE TNpsSMOJIMHEHHOE JBUkeHHE. [paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI, ITyTH U MePEMELICHUSI MaTEpUAILHON TOYKU OT BPEMEHHU.

CBobOoaHOe majieHre. Y CKOpEeHHE CBOOOHOTO TTa ICHYSL.

KpuponuneitHoe neuxxeHue. JBUKEHHE MaTepUAIbHOW TOUYKHU MO OKPYXHOCTU C MOCTOSIHHOU IO
MOJIIYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JHMHEWHass ckopocTh. llepwoxm w wactota oOpameHwUs.
HeHnTpocTpeMUTENBHOE YCKOPEHUE.

TexHuueckre yCTpPOMCTBA M NPAKTHUECKOE IPUMEHEHHE: CIHIOMETp, ABUKEHHE CHapsOB,
LIETIHbIE U PEMEHHBIE Nepelayu.

Jlemoncmpayuu

Mopens CUCTEMBI OTCUETA, MILTIOCTPAITHSI KHHEMATHICCKUX XapaKTEPUCTHUK JIBYDKCHUS.

[IpeoOpa3oBaHue IBUKCHUIN C UCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.,

[Tanenue Ten B BO3IyX€ U B pa3peKEHHOM MTPOCTPAHCTRBE.

HalGnronenne nBmKkeHUs Tena, OPOIIEHHOTO IO YIJIOM K TOPU30HTY U TOPH30HTAILHO.

N3mepenne yckopeHusi CBOOOHOTO TaCHHUS.

HanpagieHnue ckopocTu NpH ABUKEHUU 1O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomol

N3yuenue HEpaBHOMEPHOTO IBIKEHUS C HEIBIO OMPECICHUS MTHOBEHHOW CKOPOCTH.

UccnenoBanue COOTHOMICHUS MEXKAY IIyTSMHU, MPOMJACHHBIMH TEIOM 3a MOCIE0BaTEIbHEIE
paBHBIE TPOMEXKYTKH BPEMEHU IMpPH PABHOYCKOPEHHOM JBIXKCHHHM C HAYalIbHOM CKOPOCTBIO, PaBHOM
HYJIIO.

W3yuenue nBM>XeHUS IApUKa B BA3KOU JKHUIKOCTH.

Wzydenune nBrkeHMs Tena, OpPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Tpuniun otHocutTenbHOCTH [amunes. IlepBwiii 3akoH HeroToHa. MHepruaabHblE CHUCTEMBI
OTCUYETa.

Macca tena. Cuna. [lpuarun cymeprno3uruu cui. Bropoit 3akoH HpioToHa 111 MarepuanbHOU
Touku. Tperuii 3akoH HbroTOHA /17151 MaTepUaIbHbIX TOYEK.

3aKoH BceMHUpHOTO TAroreHus. Cuna TsxecTd. IlepBas kocMuueckas CKOpPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenne. Buapl TpeHus (mokos, cKombkeHUs, kadeHus). Cmia Tpenus. Cyxoe Tpenue. Cwuna
TPEHUs CKOJIBXKEHHUs U crila TpeHus mokos. Koaddunuent tpenus. Cuna conpoTUBICHHS MTPU ABIKESHUN
TeJa B AKHUJIKOCTH WUJIM rase.

[MocTynaTensHOE W BpalaTeIbHOE IBMKEHHE a0COMIOTHO TBEPIOTO Tea.

MoOMEHT cuiibl OTHOCUTENBHO OCH BpatiieHus. [1nedo cuibl. Y cinoBusi paBHOBECHS TBEPOTO TeENa.

TexHuueckne yCTpoHcTBa M NPAKTUYECKOE TPUMEHEHHWE: MOAIIMIHUKH,  JBH)KEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne UHEPIUU.

CpaBHeHHE Macc B3aMMOAECHCTBYIOIIUX TE.

Bropoii 3akon Hetotona.

N3mepenue cui.

CnoxxeHue cui.

3aBUCUMOCTD CHIIBI YIIPYTOCTH OT JIe(hOpMaIHH.

HesecomocTs. Bec Tena npu yckopeHHOM NoABbEME U MAJACHUN.

CpaBHEHHE CHJI TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecus TBEpAOro Tena. Buabl paBHOBecHS.

Yuenuueckuii sxcnepumenm, nabopamopuuie pabomul

Wzydenne nprkeHms Opycka Mo HAKJIOHHOW TIOCKOCTH.

HccnenoBanne 3aBUCHIMOCTH CHJI YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3HHOBOM 00pasiie, oT
ux nedopmarum.

Hccnenosanue ycioBuil paBHOBECHS TBEPAOTO TeJla, UMEIOUIETO OCh BPAILICHHUS.

Tema 3. 3aKoHbl COXpaAHEHUA 68 MeXAHUKe

Nmnynsc MaTepranbHON TOUKM (Tela), CUCTEMBI MAaTepHAIbHBIX TOUEK. MMITynbc CHIIBI U
M3MEHEeHHe UMITyJIbca Tejla. 3aKOH COXPaHEHUs UMITyJbca. PeakTHBHOE ABM)KEHUE.

PaboTa cuisl. MOITHOCTH CHITBI.

Kunerndeckas sHeprus MaTepuanbHON TOUKH. Teopema 00 H3MEHEHUH KHHETHUECKON SHEPTHH.

[Norennumaneuas sHeprus. [loTeHManbHas 3HEPTUS YOPYTo Ae(POPMHUPOBAHHON TPy KUHBIL.
[loTeHnmanbHas 3HEPTUS TeNa BOJIM3H MMOBEPXHOCTH 3EMITH.

[loTeHnanbHbIe U HETIOTEHIUANBbHBIE CHIBl. CBS3b PabOTHI HEMTOTEHIIMAIBHBIX CHII C H3MEHEHUEM
MEXaHUYECKOU SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS] MEXAaHUYECKOH PHEPrUu.

VYpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: BOJOMET, KONEP, MPYKUHHBIN MUCTOJIET,
JBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITyJIbCa.

PeakTuBHOE NBUKEHME.

[epexon NOTEeHUUATBHOMN SHEPTUU B KHHETHUYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

Nzydenune abCoMOTHO HEYNIPYTOTO yAapa ¢ IOMOIIBIO ABYX OJMHAKOBBIX HUTSIHBIX MasTHUKOB.

HccnenoBanue CBsI3M pabOTHl CHIBI ¢ M3MEHEHWEM MEXaHHYECKOH >HEPrHH Tela Ha IpuMepe
PacTsKEHUs] pe3HOBOTO XKIyTa.

Pazpnen 3. MoJiekyasipaasi Gu3uka ¥ TEepMOIMHAMHUKA
Tema 1. Ocrogvl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIC TIONOXCHUS MOJICKYJISPHO-KMHETUYECKOH TEOPUM M WX ONBITHOE OOOCHOBaHUE.
BpoynoBckoe nBuxkenue. Juddysus. Xapakrep ABMKEHUS W B3aUMOJCHCTBUS YacTHI[ BEIIECTBA.
Monenu CTpOCHUS Ta30B, XXUIKOCTEH U TBEPIBIX Tel U O0BSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ITHX
Mozeneld. Macca u pazMepsl Mmonekyi. KonnuectBo BemectBa. [loctosiHHass ABoraapo.
TemoBoe paBHoBecue. Temmnepatypa u e€ usmepenue. lllkana remneparyp Llenbcus.



Mopnens wupeanpHOro ra3a. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KHHETUYECKOW  TEOpHH
WeanbHOro rasa. AOCOJIOTHAas TeMIepaTypa Kak Mepa CpeJHeH KHHETHYECKOW IHEpPIUH TeIIOBOTO
nBUKeHus yacTtui rasa. lllkanma temnepatryp KenbBuHa. ['a3oBble 3akoHBI. YpaBHEHHE MeHpeneeBa—
Knaneiipona. 3akon lanbToHa. M30mporeccs B HAeaTbHOM ra3e ¢ IOCTOSHHBIM KOJHMYECTBOM BEILIECTBA.
I'paduyeckoe npeacraBieHne H30IPOLIECCOB: U30TEpMa, H30X0pa, n300apa.

TexHUYecKHE YCTPOMCTBA U PAKTHYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, (oTorpadu MOJIEKYJ OPraHUuIeCKHX
COETUHEHUH.

Omnpitel 10 7 Qy3un KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBIKCHHS.

Mopens onbita lTepHa.

OnbIThI, T0Ka3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUS.

Mopens, WILTIOCTpUPYIOLIAs MPUPOAY JaBICHUS ra3a Ha CTEHKH COCY/a.

OMnBITHL, WIDTIOCTPUPYIOIIHE YpaBHEHHE COCTOSHUS HICATBHOTO Ta3a, N30MPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

Omnpenenenrie Macchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MepeHHil 00BEMa KOMHATHI,
JIaBJICHUS M TEMIIEPATyPhI BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKIY TapaMeTpaMHU COCTOSHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuxu

TepMmoauHamuueckas cucteMa. BHyTpeHHsSI S9HEPrusl TePMOAMHAMHYECKOH CHCTEMBI U CIIOCOOBI
e¢ n3MeHenus. KonnuectBo TemaoTsl U pabota. BHyTpeHHss1 HEPrHs OMHOATOMHOTO HJIEabHOTO rasa.
Bunel Temnonepenaun: TEIONPOBOIHOCTh, KOHBEKLUS, U3yUeHHE. Y AeNbHas TEIIOEMKOCTh BELIECTBA.
KonnuecTBo TennoTel npu Temionepeaaye.

[Nonusitue 06 aamabaTHOM mporiecce. [lepBbIii 3akOH TepMoaUHAMHKH. [IpUMeHEHHE TEepBOTO
3aKOHa TEPMOJMHAMUKH K n3onpoueccaM. [ paduueckas nHTepnperanus paboThI rasa.

Bropoii 3akoH TepMoarHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MIPHUPO/IE.

TemnoBele MamuHBL. [IpUHIUNBT AEWCTBHUS TEIDIOBHIX MamuH. [IpeoOpa3oBaHus JHEPTHU B
TeroBbIX MammHax. KoadduuueHnt momesnoro paeiictBus TerioBodl mamumubl. Lukn Kapno u ero
K03 pUIHEHT ToNIe3HOTO ASHCTBHS. DKOJIOTHYECKHE TIPOOIIEMBI TEIUIOHEPTETUKH.

TexHuuecKkre YCTPOWCTBA M MPAKTUYECKOE MNPUMEHEHHUE: JBUrAaTellb BHYTPEHHETO CrOPAaHMS,
OBITOBOH XOJIOIWIBHHUK, KOHAUIINOHEP.

Jlemoncmpayuu

W3menenne BHYTpeHHEH SHEPTHH Teja TPH COBEPIICHNH PabOTHI: BBUIET MPOOKH U3 OYTHIIIKU MO
NeCTBHEM  CXKaTOro  BO3JAyXa, HarpeBaHue H@upa B JATyHHOH TpyOke TyTEM TpeHHA
(BumeoeMOHCTpAITHS).

W3menenne BHYTpeHHEH SHEPTUH (TEMIIEpaTyphl) Tesa MPH TEIUIoNepeade.

OmneIT 1o aanabaTHOMY PacIIMPEHHUIO BO3AyXa (OMBIT ¢ BO3AYLUIHBIM OTHHUBOM).

Mogenu napoBoi TypOHHBI, IBUTATEIISI BHYTPEHHETO CTOPaHHUsl, PEAKTUBHOTO ABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3mMepenue ynenbHON TEMIOEMKOCTH.

Tema 3. Aepezammnvie cocmoanus eewyecmea. Dazoevie nepexoovl

[NapooOpa3oBanue W KoHjaeHcanus. Mcmapenwe u kurneHue. AOCONIOTHAsS W OTHOCUTEIbHAsS
BIQXXHOCTh BO3Ayxa. HacelmeHHbi mnap. YxaenbHas TemioTa napooOpa3oBaHHsA. 3aBHCUMOCTD
TEMIEPaTyphl KUIIEHUS OT 1aBIECHHUS.

Teépnoe teno. Kpucrammdeckne 1 amopgHble Tesa. AHU30TPONHS CBOWCTB KpUCTAIIOB. JKuakue
kpuctamuibl. CoBpeMeHHble MaTepuainbl. [lnaBneHue u Kpuctamuzanus. Y IeiabHas TEIUIOTa IUIABJICHUSA.
Cybmumanus.

YpaBHEHHUE TETUIOBOTO OajaHca.



TexHuueckue yCTpoICTBA U MPAKTUYECKOE PUMEHEHUE: TUTPOMETP U IICUXPOMETP, KATOPUMETD,
TEXHOJIOTHUHU MMOJTIYYCHUSA COBPEMCHHBIX MaTC€pHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJI0B, U HAHOTECXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenne IIpY NOHWKCHHOM JTaBJICHUU.

Crioco6b1 m3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHus M IUTABJICHUS] KPUCTAJUTUYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTamIoB.

Yuenuueckuii axcnepumenm, nabopamoprule pabomol

W3MepeHre OTHOCUTEIHHON BIXKHOCTHU BO3/IyXa.

Paznea 4. daekTpoauHaMuka

Tema 1. Inekmpocmamuxa

OnexTpuzanus Tel. DJNeKTpudeckuid 3apsa. [IBa Buma snekTpuueckux 3apanoB. [IpoBomHukw,
JTURJIEKTPUKH U TIOTYTPOBOJAHUKA. 3aKOH COXPAaHEHHS SJIEKTPUIECKOTO 3apsijia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. TouedyHBId 3JEKTPUYECKUU 3apsal. DIIEKTPUUYECKOE
noje. Hanpssk€HHOCTh AJIeKTpUYecKoro nosist. [IpuHIuNm cynepno3unuy 3JeKTpUdecKux mnojei. Jlunuu
HaNpsDKEHHOCTHU HIIEKTPUYECKOTO IIOJA.

Pabora cun anexTpocrarmueckoro mois. [lorenmman. Pasznocts morenmnmanos. IlpoBomnukn u
JTUBJIEKTPUKH B AJIEKTPOCTATHUECKOM Tosie. JuanekTpudeckas mpoHUIIAeMOCTb.

Onextpoémkocth.  KoHaeHcaTop.  DNIEKTPOEMKOCTh  IUIOCKOTO  KOHJEHCATOpa.  DHEPTHS
3apsKEHHOT0 KOHJeHcaTopa.

TexHuueckue yCTpOHCTBA W  TNpPAKTHUYECKOE IPUMEHEHHE: JJIEKTPOCKOIN, 3JIEKTPOMETD,
3IIEKTPOCTATHYECKAas 3alllNTa, 3a3eMJICHHE JIEKTPONPHOOPOB, KOHIACHCATOpP, KOMUPOBAJBHBIA ammapar,
CTPYMHBII pUHTED.

Jlemoncmpayuu

YeTpolcTBO M NPUHLKUIT ASHCTBUS 3JIEKTPOMETPA.

B3anmopeiicTBre Ha3IEKTPU30BAHHBIX TeEIl.

DJIEKTPUUYECKOE T0JIE 3apSKEHHBIX Tell.

ITpoBOAHMKH B 37EKTPOCTATUIECKOM IIOJIE.

ONeKTpoCcTaTUYECKas 3allnTa.

JVBIEeKTPUKH B 2IEKTPOCTATHUECKOM TIOJIE.

3aBHCUMOCTb NEKTPOEMKOCTH MIIOCKOTO KOHJEHCATOPa OT IUIOIIA N MIACTHH, PACCTOSHUS MEXKIY
HUMH U JU3JIEKTPUIECKON MTPOHUIIAEMOCTH.

OHeprus 3apsHKeHHOr0 KOHAEHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomel

N3mMepenune 31eKTpoEMKOCTH KOHAEHCaTOopa.

Tema 2. Ilocmoannwviii 3nexkmpuueckuti mox. Toku 6 paznuunsix cpedax

DNEKTPUYECKUI TOK. YCIIOBHUS CYIIECTBOBAaHUS AJIEKTPUUECKOTO TOka. VcTouHumku Toka. Cuima
TOKa. [IoCTOSTHHEIN TOK.

Hanpsoxenne. 3akon Oma 1t y4acTka Her.

DNEKTPUUECKOE COMPOTUBIICHUE. Y AeIbHOE CONPOTUBICHHE BemlecTBa. [locnenoBarensHoe,
napasuielIbHOe, CMEIIAaHHOE COeIMHEHHE TPOBOIHUKOB.

Pabora anexTpuyeckoro Toka. 3akoH Jxoynsa—Jlenma. MOIIHOCTh SIEKTPUIECKOTO TOKA.

DNEKTPOABIDKYIIAS CHIIA M BHYTPEHHEE COMPOTUBIICHNE NCTOYHHKA TOKa. 3akoH OMa IIsl TIOTHOM
(3amMKHYTOI) AnekTpudeckoi nemu. KopoTkoe 3ambikaHue.

DJNeKTPOHHAS MPOBOJUMOCTH TBEPIBIX METAIIOB. 3aBUCHMOCTh COTPOTHUBIICHUS METAJIOB OT
Temneparypsl. CBepXIpOBOANMOCTbD.

DNeKTpUYeCKui TOK B BaKkyyMe. CBOWCTBA AIIEKTPOHHBIX ITYYKOB.



[omynposogauku. CoOCTBEHHAA M MPUMECHAS MTPOBOANMOCTD ITOJIyPOBOAHUKOB. CBoOICTBA p—n-
nepexofa. [lomynpoBoHIUKOBBIE TIPUOOPHI.

ONeKTpUYEeCcKUi TOK B paCTBOPAx M pacriaBax 3JIeKTPOJIUTOB. DIEKTPOIUTHYECKAs AUCCOLIHAITHS.
ONEKTPOITH3.

OnexTpudeckuii TOK B Ta3ax. CamMOCTOATENbHBII W HECaMOCTOSTENBHBIA paszpsan. MomaHws.
[Tnazma.

TexHudeckne ycTpoiicTBa M MpPaKTHUYECKOE IPUMEHEHHE: aMIepMeTp, BOJBTMETp, peocTarT,
WUCTOYHUKH TOKa, JJIEKTPOHATrpeBaTelbHBIE TPHUOOPHI, 3JIEKTPOOCBETHTENBHBIC MPUOOPHI, TEPMOMETP
CONPOTUBJICHUS, BaKyyMHBIH JHOA, TEPMHUCTOPHl H (POTOPE3UCTOPHI, MONYINPOBOJHUKOBBIA THOJ,
rajJbBaHUKa.

Jlemoncmpayuu

W3Mepenue cuitbl TOKa U HaIlPSKEHUS.

3aBUCUMOCTH COMPOTHBIICHUS LMIMHPUYIECKIX NMPOBOAHUKOB OT JUIMHBI, IIJIOIIA U MONEPEUHOTO
CEueHHs U MaTepuaa.

CMmeraHHOe coelMHEHNE TPOBOAHHUKOB.

IIpsmoe n3MepeHne dIIEKTPOABIKYIIEH CHIlbl. KOpOoTKOe 3aMBIKaHUE TalbBaHUYECKOTO JIEMEHTA
Y OLIEHKa BHYTPEHHETO COMIPOTUBIICHUSI.

3aBHCHMOCTH COTIPOTHBIICHUS METAJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoil pa3psan 1 NpoBOAUMOCTb BO31yXa.

OnHOCTOPOHHSS IPOBOJUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, r1abopamopruie pabomol

N3ydeHnne cMemaHHOTO COEMHEHNS PE3UCTOPOB.

W3mepenue a5eKTpoaBHKYIIIEH CHIIBI HICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTHBIICHHS.

Habmronenue anekrposusa.

Me:xknpeaMeTHble CBA3U

Uzyuenne xypca ¢usukn ©0azoBoro ypoBHS B 10 Kimacce OCYMIECTBISIETCS C  Y4ETOM
COIEPKATENbHBIX MEXIPEIMETHBIX CBs3eH C KypcaMH MaTeMaThKd, OWOJIOTHH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvie noHsamus, CBI3aHHBIE C W3yYEHHEM METOJOB HAay4YHOIO IO3HAHHUS: SIBICHHE,
Hay4yHbIH (akT, rumore3a, (u3MUecKass BEIUYMHA, 3aKOH, TEOpHs, HaONIOJCHHE, S3KCIICPUMEHT,
MOJIEJIMPOBAHNE, MOJEIb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHHH, JuHelHas (yHkuwus, nmapabona, rumepboina, ux
rpadKky U CBOWCTBA, TPUTOHOMETpHUUYECKHE (YHKIHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUIECKOE TOXKAECTBO, BEKTOPHI M MX MPOEKLIMK Ha OCH KOOPAHMHAT, CII0KEHHE BEKTOPOB.

Buonocus: mexannyeckoe NBUKEHUE B JKUBOW mpupone, nuddysus, 0cMOC, TEIUI00OMEH KHUBBIX
OpPraHu3MOB (BHJIbI TEIUIONEpeayul, TEIUIOBOE paBHOBECHE), ANEKTPUUECKHE BJICHNUS B dKUBOU MIPHUpPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBa,
MOJIIpHas Macca, TEIJIOBblE CBOMCTBA TBEPABIX TeJ, KUAKOCTEH M Tra3oB, 3JEKTPUYECKHE CBOMCTBA
METAJIJIOB, JIEKTPOIUTHYECKAs TUCCOLUALN, TaIbBAaHUKA.

Teoepaghua: BNaxXHOCTh BO3yXa, BETPHI, 0apOMETP, TEPMOMETD.

Texnonoeusi: mpeoOpa3oBaHUE ABHKEHHH C MCHOJIB30BAHHMEM MEXAHU3MOB, YYET TpEHHUS B
TEXHHUKE, TTOALIMITHUKY, UCIOJIb30BAaHHE 3aKOHA COXPAHEHHs MMITyJbCa B TEXHHUKE (pakeTa, BOOOMET U
IpyTHE), ABUTaTeNIb BHYTPEHHETO CrOpaHus, MapoBas TypOHHA, ObITOBON XOJIONWJIBHUK, KOHIAMLIMOHED,
TEXHOJIOTHH TOJIY4YEHHsI COBPEMEHHBIX MAaTepHAlIOB, B TOM YHCJIE HAHOMATEpHUAIOB, 1 HAHOTEXHOJIOTHH,
JNEKTPOCTAaTHUECKass 3al[uTa, 3a3eMJIeHHE J3JIEeKTPONpPUOOpOB, KCEPOKC, CTPYHHBIA MpUHTEP,
3JIEKTPOHATrPEBATENbHBIE TPHOOPHI, AIEKTPOOCBETUTEIBHBIE PUOOPHI, TATbBAHUKA.

11 KJIACC



Paznen 4. DaekTpoanHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHuUmMHAA UHOYKUUA

ITocrosiHHbIE MarHUTHL. B3auMoaelcTBHE TOCTOSHHBIX MarHuToB. MarHutHOe mnoJie. Bektop
MAarHUTHOW WHAYKUWU. [IpUHIUI CYNEpro3uIIMd MarHUTHBIX Mojied. JIMHUM MarHuTHONW WHIYKIUH.
Kaprrna nuaMi MarHUTHOW WHTYKITAW TIOJIST IIOCTOSTHHBIX MarHUTOB.

MarauTHoe 1oJIe TPOBOJHUKA ¢ TOKOM. KapThHa JUHWI WHIYKIUA MarHUTHOTO ITOJIS JITTHHHOTO
MPSMOTO TPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJHKKA, KAaTyIIKH ¢ TOKOM. OmbeIT JpcTena.
B3aumoneiicTBrE MPOBOAHUKOB C TOKOM.

Cuna Amrnepa, e€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moayidb U HampaBieHHE. JIBHKCHHE 3apsKEHHOM YacTHUIBI B OJHOPOJAHOM
MarautTHoM mosie. Pabora cuiet Jlopenia.

SBneHue  snekTpoMarHuTHOM  uHAyKuuW.  [IOTOK ~ BekTopa  MarHUTHOW  MHAYKIUH.
DIEKTPOABIDKYLIAS CUJIa HMHAYKIUHU. 3aKOH AJIEKTpOMarHuTHOM nHAykuu dapazest.

Buxpesoe snekrpuyeckoe noje. IAeKTPOABUKYIIAs CUla HHAYKIUY B IPOBOJHUKE, IBUKYIIEMCS
MOCTYIATEIbHO B OJHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHAyKTUBHOCTb. SIBnenue CAMOMHIYKIVH. DIIEKTPOABIKYIIIAS cuia

CAaMOWHIYKIIUHA. DHEPT TSI MAaTHUTHOTO TIOJIST KATYIIKH C TOKOM.

DNEKTPOMArHUTHOE TIOJIE.

Texnuueckne  yCTpoWCTBAa W MPAKTHUYECKOE  NPUMCHEHHE:  IMOCTOSHHBICE  MAarHUTHI,
AIEKTPOMArHUTHI, JICKTPOABUTATEIH, YCKOPUTEIH dJIEMEHTAPHBIX YACTHUI], HTHIYKIMOHHAS TICYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHHE AJIEKTPOHHOTO ITyYKa MarHUTHBIM TTOJIEM.

JInHuY MHAYKIMA MarHUTHOTO TIOJISI.

B3aumopneiicTBre JByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

HeiictBue cuibl JIopeHiia Ha HOHBI AIEKTPOIIUTA.

SIBneHue >MEeKTPOMArHUTHON MHAYKIIUH.

[IpaBuio Jlenna.

3aBUCUMOCTb 3JIEKTPOJIBHKYIIEH CUIIbI MHAYKIUU OT CKOPOCTH U3MEHEHHUS MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIUY.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yuenue MarHuTHOrO MOJIsA KAaTYIIKU C TOKOM.

HccnenoBanne AeHCTBUS TOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUS DIEKTPOMArHUTHONW WHIYKITHH.

Pa3nen 5. KoneGanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmHble Kojaedanus

Konebarenbhas cucrema. CBOOOIHBICE MeXaHWYecKue KoseOaHus. ['apmoHmdeckue kojeOaHus.
[lepuon, wactoTta, ammntyna u ¢asza konedanuid. [IpykuHHBIA MasTHUK. MaTeMaTHUECKHH MasTHUK.
VYpaBHeHne rapMOHHUECKUX Konebanuid. [IpeBparienie sHepruu Mpu rapMOHUYECKUX KOIEOaHUsX.

Konebarenpupiii  koHTYp. CBOOOAHBIE  BIEKTPOMAarHUTHBIE KOJEOaHHWS B WACAITBHOM
KOJIeOAaTeIbHOM KOHType. AHAJIOTHS MEXIYy MEXaHHUYECKUMH U DJIEKTPOMArHUTHBIMHM KOJEOaHUSIMHU.
®opmyna ToMcoHa. 3aKOH COXpaHEHHS YPHEPTUH B UICATEHOM KoJie0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxalomux KojeOaHWAX. BbIHYy)XIeHHbIE MeEXaHMUYECKHE KOJIeOaHUs..
Pe3onanc. BeiHyXIIeHHBIE 3JIEKTPOMAarHUTHbIE KOJICOAHMS.

[lepemennsii Tok. CHHYCOMAANBHBIA TEPEMEHHBIH TOK. MOIIHOCTh TEPEMEHHOTO TOKa.
AMIUTHTYTHOE 1 ACWCTBYIOIIEE 3HAUCHNE CHJIBI TOKA M HATPSIKEHMSL.



Tpaunchopmatop. IIpousBojcTBO, 1epemadya ©  MOTPeOJCHHE AJIEKTPUUECKON  JHEPruu.
OKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJCTBE IIEKTPOIHEPTruu. KynbTypa HCIONh30BaHUS IEKTPOIHEPTUU
B MTOBCEJIHEBHOM JKU3HU.

TexHuueckne yCTPOHMCTBA W MPAKTUUYECKOE TMPUMEHEHHUE: JJICKTPUUYCCKUNM 3BOHOK, T'E€HEPaTOp
MIEPEMEHHOT0 TOKa, JJMHUU dJIEKTPoIepeaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KojieOaTebHOW CUCTEMBI (MIPYKUHHBIA WM MaTeMaTUYECKHMA
MasITHHK).

HaGmronenue 3atyxaronux KoJieOaHui.

HccnenoBanne CBOWCTB BBIHYK/ICHHBIX KOJICOAHHUIA.

Habmonenne pe3oHaHca.

CB00OOHBIE 3TIEKTPOMATrHUTHBIE KOJIEOAHNUS.

OcmutorpaMmbl (3aBUCHMOCTH CHITBI TOKa W HANPSDKEHUS OT BPEMEHH) IJIS 3JIEKTPOMarHUTHBIX
KOJIEOaHHIA.

Pesonanc mpu TmoCIENOBaTENTFHOM COCIWHEHWH PE3NCTOpa, KATYIIKH WHAYKTUBHOCTH U
KOHZIEHCATOpA.

Moienb TUHAA HIIEKTPOIIEPEauH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

HccnenoBanne 3aBUCUMOCTH MIEPHOA MAJIBIX KOJIEOaHUM Ipy3a HA HUTH OT JJIMHBI HUTH U MacChl
rpy3a.

HccrnenoBanne mepeMeHHOTO TOKa B IIENH M3 IOCIEAOBATENIFHO COEMWHEHHBIX KOHIEHCATOPA,
KaTYIIKA U Pe3nUCTopa.

Tema 2. Mexanuueckue u 31eKmpomMazHunHvie 60J1HbL

Mexanudeckne BOJHBI, ycioBus pacnpocTpanenus. Ilepuoa. CKOpOCTh pacmpoCTpaHEHHS W
JUTMHA BOJHBL. [lonepeynblie ¥ MPoobHbIe BOJMHBL MHTEepdhepenius u qudpakius MEXaHUIeCKHX BOJIH.

3Byk. CropocTb 3ByKa. [ poMkocTb 3ByKa. BeicoTa ToHa. TemMOp 3ByKa.

ONEKTPOMArHUTHBIE BOJHBL. YCJIOBHS M3IY4YCHHUS DJIEKTPOMATHUTHBIX BOJH. B3auMmHas
opuenTtanusi BektopoB E, B, V B snekrpomarautHoil BosHe. CBONCTBa BIEKTPOMArHUTHBIX BOJH:
OTpaXkeHUe, MpeJioMIIeHHe, NoJspu3anus, nudpaxiys, naTepdepernus. CKOpoCcTh ANEKTPOMAarHUTHBIX
BOJIH.

[Ixama 37eKTpOMarHuTHBIX BOJH. [[ppuMeHeHne 3IeKTpPOMarHUTHBIX BOJH B TEXHUKE U OBITY.

[IpuHNIUMTEL pangnocBs3u U TeneBuaeHus. Pagnonokanys.

DIEeKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKAIOIIeH Cpebl.

TexHuueckue yCTpPOHCTBA U MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPa3ByKOBasi IUATHOCTHKA B TEXHWKE W MEAWIIMHE, pajap, PaJuolpHEMHUK, TEIEBH30D, aHTEHHA,
tenedon, CBY-neds.

Lemoncmpayuu

OO0pa3oBaHKEe U paCIPOCTPAHCHUE TIONIEPEYHBIX U IPOIOJIBHBIX BOJIH.

KoneOnrommeecs Ten0 Kak HCTOYHHUK 3BYKa.

HaGmonenre oTpakeHus ¥ MPEIIOMIICHUS MEXaHHYECKUX BOJIH.

HaGmonenne naTepdepeHIny u qudpakiud MEXaHUIeCKUX BOJH.

3BYKOBOIl pe30HaHC.

HabimroieHre cBsi3u rPOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYOH M YaCTOTOW KOJICOaHUH.

UccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJH: OTPa)KEHHUE, MPEIOMIICHUE, MOJSIpU3aLys,
IuQpakiys, UHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonmHeliHOe pacrpocTpaHeHHe CBeTa B OJHOPOAHOHW cpexe. JIydu
cBera. ToyeuHblil HCTOYHUK CBETA.

OTtpaxeHne cBeTa. 3aKOHBI OTpaXkKeHHS cBeTa. [locTpoeHrne n300pakeHNH B IIIIOCKOM 3epKalle.



[Ipenomienue cBeTa. 3aKOHBI TPETOMIICHHUS CBeTa. AOCONIOTHBIM IOKA3aTelh MPEIOMIICHUS.
[Tonnoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIid yroa NOMHOr0 BHYTPEHHETO OTPaXKEHHUS.

Hucnepcus ceera. CiokHBIH cocTaB Oeoro ceta. L[Ber.

Cobuparomye U paccenBaromye JUH3bL. ToHKast muH3a. DOKyCHOE pacCTOsSHIE U ONITHYECKas CHiia
TOHKOMW JIMH3EI. [locTpoeHne n3o0paskeHuil B COOMPAIONINX U pacCeHBAIOMUX JrH3aX. PopMya TOHKON
JIMH3EI. YBEIIMYCHHE, ]JaBACMOC JIMH30M.

IIpenensl NpUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBas ontuka. MuTepdepenius cBera. KorepeHTHbIC HMCTOYHHMKH. YCIIOBUS HAOJIOJCHUS
MaKkCHMyMOB ¥ MUHHUMYMOB B HWHTEP(EPCHIMOHHOW KapTHMHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHHUKOB.

Hudpakuus ceeta. Judpakinuonnas penérka. YcnoBue HaOMIOACHUS TIaBHBIX MaKCUMyMOB TIpU
MaJICHUd MOHOXPOMATHYECKOTO CBeTa Ha MU(PAKIIMOHHYIO PEIIETKY.

[Honspuzanus ceera.

TexHudeckne yCTpoiicTBa H TpaKkTHYECKOe NpPUMEHEHHWe: OdYKH, Jiyma, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHKPOCKOI, TeJeCKON, BOJOKOHHAs OINTHKa, AW(paKINOHHAS pemeéTKa,
HOJIIPOU L.

Jlemoncmpayuu

[IpsimonmHElHOE pacTIpocTpaHEeHUe, OTpaKEHHE U IpesioMiieHue cBeta. OnTryeckie mpruodopsl.

[TonHoE BHyTpeHHEE OTpakeHne. Moienb CBETOBO/IA.

HccnenoBanue cBOMCTB H300pakeHHI B TIMH3AX.

Mopenu MUKpPOCKOIIA, TEIECKOIIA.

Habmonenne naTepdepeHnu cpera.

Habxronenne audpakunu ceera.

Habmonenue nucniepcuu cBeTa.

[Tonydyenue crekTpa ¢ MOMOIIBIO IPU3MEL.

[Tomydenue criekTpa ¢ TOMOIIBI0 TUPPAKITHOHHON PEIIETKH.

Habmonenne monsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

W3mepenue nmokasarens NpeoMICHHS CTEKIIA.

Hccnenoanne cBOWCTB M300payKeHUH B IMH3AX.

Habmonenne nucniepcrun cBeta.

Pa3znen 6. OcHOBBI CIeNMATBHON TEOPHU OTHOCHTEIbHOCTH
I'paHnnBl  TPUMEHUMOCTH  KJIACCHYECKOM MexaHukd. IlocTynaTel cnenuanbHOM — TEOpUH
OTHOCHUTEJIBHOCTH: MHBApUAHTHOCTh MOJIYJS CKOPOCTH CBETa B BaKyyMme, NMPHHLWII OTHOCUTEIHLHOCTH
ONHIITEHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH 1 COKPAIIEHUE ITTHHBEI.
OHeprusi 1 UMITYJIbC PEISITUBUCTCKON YaCTHLIBI.
CBsI3p MacChl ¢ SHEPTHEN U UMITYJIBCOM PENATUBUCTCKON YacTUIBL. DHEPTHUs MOKOSI.

Paszpen 7. KeantoBas ¢puszuka

Tema 1. Inemenmor KGAHMOGOU ONMUKU

®otonsl. Dopmyna [Tnanka cBsi3u 3HEprun GOTOHA C €T0 YACTOTOW. DHEPTUsl U UMITYIIBC POTOHA.

OtkpeiTie u uccnenoBanue Gororpdexra. OnbiTel A. I'. CroneroBa. 3akoHb! HoTOIPEKTA.
VpaBHenue DitHmreiina a1s potoaddexra. «Kpacnas rpanuna» goroaddekra.

Hagnenue ceera. Onbitel [1. H. JleGenera.

XHWMHYECKOE NEUCTBUE CBETA.

TexHUUYEeCKHE YCTPOMCTBA M MPAKTHUECKOE PUMEHEHHE: (POTOIIEMEHT, (POTOJATUHK, COTHEUHAS
Oarapes, CBETOMO/I.

Jlemoncmpayuu



doro3d ekt Ha yCTaHOBKE C IIMHKOBOH IJIACTHHOM.

Hccnenoanue 3akoHOB BHelHero hotodddexra.

Cseroanon.

ConHeuHast 6aTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa no paccesHuro o -yactuil. [lmanerapHas Moaemb
aroma. [locrynarel bopa. Mznydenue u nornomenue GpOTOHOB MPH HEPEXOJe aToMa C OAHOTO YPOBHS
SHEPruM Ha Ipyroi. Buasl cnektpoB. CHeKTp ypoBHEH 3HEPrHH aToMa BOAOPOA.

Bonnossie cBoiicTBa wactui. Bonnsl ge bpoitns. KopmyckynspHO-BOTHOBOM Tyamu3Mm.

CrioHTaHHOE U BBIHYKJIEHHOE U3Ty4YEHHUE.

TexHuyeckue yCTPOHCTBA M MPAKTUYECKOE NMPUMEHEHHE: CHEKTPalbHBIN aHaiu3 (CIEKTPOCKOMN),
na3ep, KBaHTOBBIM KOMIIBIOTED.

Lemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue AJUHBI BOJIHEI J1a3epa.

HabGnronenne muHEHYIATHIX CIIEKTPOB U3ITyICHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

HaGmroneHue nuHEWYaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTHI, AOKAa3bIBAIOIINE CIOXKHOCTh CTpOeHHs siapa. OTKpBITHE PaAMOAKTUBHOCTH.
OmnsiTel Pesepdopna mo ompenesneHuIo cocTaBa paJnoakTHBHOTO m3nmydeHus. CBoiicTBa anbda-, Oeta-,
raMMa-u3iaydeHus. BiausHue painoakTHBHOCTH Ha )KUBBIE OPTaHU3MBL.

OtkpeiTHE TIPOTOHA U HelTpoHa. HykitonHas Monens sinpa [eitzenbepra—lBanenko. 3apsia sapa.
Maccosoe uucno siapa. M30Tomnst.

Anbda-pacnian. DONEKTpPOHHBIH W TO3UTPOHHBIA Oera-pacman. [amma-uzimyueHue. 3akoH
panuoaKTUBHOTO pacmaja.

DOHeprus CBsI3M HYKJIOHOB B sipe. SnepHbie cuibl. JedekT Maccsl siupa.

SAnepusie peakuuu. JeneHue u cuHTe3 saep.

Anepusiit peaktop. TepmosinepHbiii cuHTe3. [IpoOreMbl W MEPCIEeKTUBHI SIEPHON IHEPTEeTHKH.
DKOJIOTHYECKUE ACHEKThI SACPHON SHEPIeTHKH.

OneMeHTapHble YacTULbl. OTKPHITHE TO3UTPOHA.

MerToibl HAOMIOICHNS M PETUCTPALIMH SIEMEHTAPHBIX YacTHII.

dynnameHTanpHbIe B3auMoaeiicTBus. EAMHCTBO u3nyecKkoil KapTHHBI MUpA.

TexHUuyeckHe yCTPOWCTBA U MPAKTHYECKOE MPUMEHEHHE: J03UMETp, kKamepa BuibcoHa, saepHbIi
peaxTop, aToMHast boM0a.

Jlemoncmpayuu

C4€T4YMK HOHU3UPYIOIIUX YACTHLL.

Yuenuueckuii sxcnepumenm, r1abopamopruie pabomol

HccnenoBanue TpekoB Y4acTHIl (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. D1eMeHTHI aCTPOHOMHUHM M ACTPO(PUIUKHI

Otarnbl pa3BUTUS acTpoHOMHUU. [IpuKiIanHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE aCTPOHOMUMU.

Bup 38é3mH0TO HeOa. Co3Be3nus, sipKue 3BE3/IbI, ITTAHETHI, UX BUIUMOE JIBIDKEHUE.

ConHeYHas cUCTEMa.

Connne. Conneynasi akTuBHOCTh. Mctounuk sHeprum ConHiia u 3BE37. 3BE3IBI, UX OCHOBHBIC
XapaKTepucTuku. JluarpamMmma  «CHEKTpPaJIbHBIA  KJIacC —  CBETUMOCTBb».  3BE3ABI  TJIaBHOM
MOCJIE0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETHMMOCTBY» JIJIS 3BE3] TVIABHOM IOCIIEI0BATEIHHOCTH.
Buytpennee crpoenue 3B€31. COBpeMEHHbIE MPEACTABICHUS O IPOUCXOXKACHUM U 3Boyonuu CoiHUA U
3BE3. DTanbl )KU3HHU 3BE3.



Mneunsrit [lyte — mama I'anaktuka. Ilomoxkenne m aBwkenme Comnma B [amaktmke. Tumsr
raJIakTUK. PaguoranakTuky u kBa3apsl. YEpHbBIE JbIPHI B sIpax ralakTHK.

Bcenennas. Pacmimpenne Beenennoii. 3akon Xa06mna. Pasberanme ranaktuk. Teopust bonbimoro
B3pbIBA. PEIMKTOBOE H3IIydYcHHUE.

MacmrabHas cTpykTypa Beenennoi. MeTaraigakTuka.

Hepeménnrie mpo6iieMbl aCTpOHOMHUH.

Yuenuueckue nabnioodenus

HaGnronennss HEBOOPYXEHHBIM IJ1a30M C HCIOJIb30BAHHUEM KOMIBIOTEPHBIX NPWIOKEHUHA IS
OIIpeieNICHNs MTOJIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro
MOJTyIIApHUs U SIPKHUE 3BE3MBI.

Hab6aronenus B Teneckon Jlynsl, mnaner, Mneunoro [TyTtu.

O0o0marmee MOBTOpeHne

Ponp ¢u3uku M acTpOHOMHMH B 3KOHOMHYECKOH, TEXHOJIOTMYECKOM, COLMATBbHOW M 3TUYECKOU
cdepax AeATETBHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKU M aCTPOHOMUH B COBPEMEHHOW Hay4YHOW KapTHUHE
MHpa, POTb PU3NICCKON Teoprur B (POPMUPOBAHUH TPEICTABICHUN 0 (PU3NIECKOW KapTHHE MHUpPa, MECTO
¢u3nueckoll KapTUHBI MUpPa B OOIIEM pPsily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTAaBICHUH O
MIpHUpo/IE.

MexnpeaMeTHbIe CBA3M

Uzyuenne xypca ¢usuku ©0azoBoro ypoBHS B 11 Kiacce ocymiecTBiusiercss ¢ y4ETOM
COZEPIKATENBbHBIX MEXIPEIMETHBIX CBsI3eH C KypcaMH MaTeMaThKd, OWOJIOTHH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBA3aHHBIE C W3yYEHHEM METOJIOB HAay4YHOTO MO3HAHHUS: SIBICHUE,
Hay4HbI (akT, rumnoresa, (u3nMUeckas BEIUYMHA, 3aKOH, TEOpHs, HaONIOJCHHE, SKCIICPUMEHT,
MOJIEJIMPOBAHNE, MOJIEINb, U3MEPEHHUE.

Mamemamuxa: pelieHre CUCTEMbl ypaBHEHU, TPUTOHOMETpHUYECKrEe (PyHKIMU: CHHYC, KOCHHYC,
TaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBl M HMX MPOEKIUH Ha OCH
KOOpJIMHAT, CJIOXKECHUE BEKTOPOB, IPOU3BOIHBIC D3JEMEHTAPHBIX (YHKIMH, MNPU3HAKA MOJO0MS
TPEyroJbHUKOB, OIPE/EIEHHUE IUIOIAAN INIOCKUX (Guryp u oobéma Ted.

buonocusa: snexTpuveckue SBICHHS B KUBOW TPUPOAE, KoJjeOaTenbHbIE ABMKEHUS B IKHBON
MIPUPO/JIE, ONTHYECKUE SIBICHUS B )KMUBOM MPUPOJE, ACUCTBUE pPaJNalii Ha )KUBBIE OPTaHNU3MEI.

Xumus: CTpoeHHWE aTOMOB M MOJIEKYJ, KpHUCTaJUIMYecKas CTPYKTypa TBEPABIX TeJ, MEXaHU3MBI
00pa3oBaHUs KPUCTAJUTMIECKON PEHIETKH, CICKTPAIbHBIN aHAIN3.

leocpagpus: MarHWUTHBIE TIONMIOCAa 3€MIIM, 3aJie)Kd MAarHUTHBIX pyZd, (oTochEMKa 3eMHOM
MTOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUH.

Texunonozus: JWHUM 3JIEKTpOIEpead, TIEHEPAaTOp MEPEMEHHOrO0 TOKa, JJIEKTPOJBHUIATENb,
WHIYKIMOHHAS T€4b, panap, pagdonpuéMHUK, TeNeBU30p, aHTeHHa, Ttenedon, CBY-neus,
MIPOCKIIMOHHBIN ammapaT, BOJIOKOHHAs ONTHKA, COTHEYHas Oarapes.



HNITAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yduebHOTO TpenmeTta «DPu3nKay Ha YPOBHE cpemHero oOmero oopasoBaHus (0a30BBIM
ypOBeHB) JOJIDKHO 00ecCIIeuYnTh JOCTHXKCHUEC CICAYIOIHNX JIMYHOCTHBIX, MCTAIPEAMETHBIX U IMPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATHI

JIudHOCTHBIE pe3ynbTaThl OCBOCHHMS yueOHOro mpeamera «®du3Mkay JTOHKHBI — OTpPaXaThb
TOTOBHOCTb M CITOCOOHOCTh 00YYaOIIUXCsl PYKOBOJICTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEH
JUYHOCTH, CHCTEMOW  IICHHOCTHBIX  OpHCHTAIlM{, T[O3UTUBHBIX  BHYTPECHHUX  yOEKICHU,
COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIEeCTBa, PACIIUPECHUE >KU3HEHHOTO
OMbITa U OMNbITA ACATEIBHOCTH B TPOLECCE pPEau3allid OCHOBHBIX HANPABICHUNA BOCHUTATEIBHOU
JESITENbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOTro BOCTIMTAHMSA:

c(OPMUPOBAHHOCTh TPAXKIAHCKOH MO3MLIMU OOYYalOIIErocss Kak akTHBHOTO M OTBETCTBEHHOTO
YJieHa POCCUHCKOTO OOIIECTBA;

MPUHATHE TPAJAUIIMOHHEIX 00IIEUEIOBEYECKUX TYMAaHUCTUIECKUX H IEMOKPATHUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEIBHOCTh B HMHTEpecax TPakJaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYIIPABICHIH B 00pa30BaTebHON OpraHN3aIlNY;

YMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMH MHCTUTYTAMH B COOTBETCTBHU C MX (YHKIMSIMH H
Ha3Ha4YEeHHEM;

TFOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOM NEATEIBLHOCTH;

2) NaTPHOTUYECKOTO BOCTIMTAHMSA:

c(OPMUPOBAHHOCTH POCCUICKON Ipa)kIaHCKON HICHTUYIHOCTH, TATPHOTH3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTIDXKCHHSIM POCCHHCKUX YUYEHBIX B
o0acTu (PU3UKU U TEXHHKH,

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO MTOBEICHUS;

CHOCOOHOCTh OICHMBATH CUTYAIlMIO0 M IIPHHUMATH OCO3HAHHBIC PEIICHHSI, OPUCHTHPYSICH Ha
MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH, B TOM YHUCJIE B IEATEIBHOCTU YYEHOTO;

OCO3HaHKE JTUYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYIyIIETo;

4) 3cTeTUYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILICHHWE K MHUPY, BKJIIOYAs ACTETHUKY HAYYHOTO TBOPYECTBA, MPHUCYILIETO
(usndeckoii HayKe;

5) TpynoBoro BocnuTaHUA:

WHTEpeC K pa3nuyHbiM cepam mpodeccHoHaIbHON HEesITEeTbHOCTH, B TOM YHCIE CBS3aHHBIM C
(M3MKON M TEeXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp OymIyIel mpodeccuu M peanrn30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUTaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O W caMOOOpa3oBaHWIO B oOnacTH (QU3WKH HA
MPOTSKEHNUU BCEH KU3HU;

6) 3K0JI0rMYEeCKOr0 BOCITUTAHMS:

c(OPMUPOBAHHOCTh  JKOJOTMYECKOW  KYJNbTYpbl, OCO3HaHHE  TIJIOOAILHOTO  XapakTepa
9KOJIOTHYECKHX MPOOIIEM;

IJTAHUPOBAHUE U OCYILECTBICHUE AEHCTBUM B OKpYKAIOILIEH Cpelie HA OCHOBE 3HAHMS LENEH
YCTOWYUBOTO PA3BUTHUS YEIOBEUECTBA;

pacIIMpeHUE OMBITA ACSATEIBHOCTU HKOJIOTHUYECKOW HANpaBICHHOCTH Ha OCHOBE HUMEIOIINXCS
3HAaHUH 0 HU3UKE;

7) 1eHHOCTH HAYYHOTI'O O3HAHUSL:



copMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢du3nuecKol HayKH;

OCO3HAHWE IIEHHOCTH HAYYHOW JIEATEIBHOCTH, TOTOBHOCTh B TPOIECCEe M3YUYCHUS] (PU3UKU
OCYIIECTBJIATH MPOCKTHYIO M UCCIICA0BATEIILCKYIO IS TEIbHOCTh HHANBUIYAIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIbTATbI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIe 1eCTBHUS
Ba3oBble jioruyeckue 1eMCTBUA:

CaMOCTOSTEIHHO (DOPMYITUPOBATH U AKTYATH3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEJICIIATH IETN ACSITEILHOCTH, 3a1aBaTh MapaMeTPhl U KPUTEPHUH UX JTOCTHKCHIIS;

BBISBJISITh 3aKOHOMEPHOCTH M IMTPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKUX SBJICHUSIX;

pa3pabaThiBaTh IUIaH PEIICHUS MPOOJIEMBI C YUETOM aHAJIM3a UMCIOIIUXCS MATCPUABHBIX U
HEMaTepHaIIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTUBBI B JEATEIHHOCT, OIICHUBATH COOTBETCTBUE PE3YJILTATOB LIENSIM, OLIECHUBAThH
PHUCKHU MOCIEICTBUN IATEIBHOCTH;

KOODAMHHUPOBAaTh W  BBIONHATH PabOTy B  YCIOBUSIX pPEATHHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAaHHOTO B3aMMOJICHCTBUS;

pa3BHUBaTh KPEaTHBHOE MBIIUICHNE TIPY PEIICHUN KU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciienoBarejbCcKue AeicTBUS:

BIIA/IETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMU TIOHATUSIMHI H METOJaMH (PU3MIECKON HAYKH;

BIIQZICTh HABBIKAMH yUE€OHO-HCCIIEIOBATEILCKON 1 MPOCKTHOU JIEATEIHHOCTH B 00JIacTH (DU3UKH,
CIIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSTEIHLHOMY IOMCKY METOJOB pEHICHUS 3amad (PU3UIecKOro
COJIep KaHMsI, MPUMEHEHUIO PA3TUYHBIX METOJOB TIO3HAHWS;

BIAJCTh BHUIAMH JIEATCIBHOCTH 10 TOJYYCHHIO HOBOTO 3HAHUS, €ro WHTEepIIpETaIuH,
MpeoOpa3oBaHUI0 W TPUMEHCHHIO B Pa3IMYHBIX YYCOHBIX CUTYallUsAX, B TOM 4YHCIE MPU CO3JaHHU
y4eOHBIX MTPOEKTOB B 00JaCTH (DU3HKH;

BBUIBIISATh MPUYUHHO-CIICICTBEHHBIE CBSI3U W aKTyalU3UpPOBaTh 3a/ladyy, BBIABUTATh THIOTE3Y €€
pelIeHUs, HaXOOUTh ApryMEHThI Ul JOKa3aTelbCTBA CBOUX YTBEPXKICHUM, 3aJaBaTh MapamMeTphl U
KPUTEPUU PEIICHUS;

aHAITM3MPOBATh TMONYYEHHBIE B XOZ€ PEIICHUs 3a]add pe3yJbTaTbl, KPUTHIECKH OICHWBATH WX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATHh N3MEHEHHNE B HOBBIX YCIIOBUSX;

CTaBUTH U (OPMYITUPOBATH COOCTBEHHBIE 33]]a4i B 00Pa30BaTENbHON AESITEIHHOCTH, B TOM YHCIE
TIpH U3YYEeHUN PUBUKH;

J1aBaTh OI[CHKY HOBBIM CHTYAIlHsIM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;,

YMETh ITEPEHOCHUTD 3HaHUS IO GU3NKE B IPAKTUIECKYIO 00IacTh KU3HENEATEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIBUTaTh HOBBIC UJIEH, IPEIJIAraTh OPUTHHAIBHBIE TIOIXOABI H PEIICHUS;

CTaBUTH TIPOOJIEMBI U 33]a4H, TOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHMUS.

Pab6ora c undopmanueii:

BJIaJICTh HABBIKAMM TONYYCHHUS MH(OPMAIUK (HU3UUECKOTO COMCPIKAHUS U3 HCTOYHUKOB Pa3HBIX
THUIIOB, CaMOCTOATEIHHO OCYIICCTBIATH TIOMCK, aHalW3, CHCTEMATHU3AIlMI0 U  HHTEPIPETaIHIO
MHGOPMAINK Pa3IMYHBIX BUIOB U (POPM MpE/ICTaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh MH(OPMAITUH;

WCTIONBh30BaTh CpPEACTBA HMH(POPMANMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pEIICHUU
KOTHUTUBHBIX, KOMMYHHKATHBHBIX W OpPraHHM3allMOHHBIX 3alad C COONIoJeHHeM TpeOoBaHUI
SPrOHOMUKH, TEXHUKHA OE30MaCHOCTH, THTHEHBI, PecypcocOepekeHUs, MPaBOBBIX M ITHYECKUX HOPM,
HOpM MH(OPMAIMOHHOHN 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (PM3WYECKOTO COJAEp)KaHUS B PA3NIMYHBIX (popMarax ¢ yd€TOM Ha3HAYCHHUS
nH(GOPMAIINH U [EJIEBOI ayAUTOPHH, BEIOMPAs ONTUMAIBHYIO (OpPMY TIPEACTaBICHHS H BU3YaIN3aIlNH.



KoMMyHHMKaTHBHBIE YHHBepcaJbHbIe y4eOHbIe JelCTBUA:

OCYIIECTBJIATH OOLICHNE Ha YPOKaX (PU3MKU M BO BHEYPOUHOH JEATENbHOCTH;

pacIio3HaBaTh NPEINOCHUIKH KOHQIUKTHBIX CUTYalUil U CMATYaTh KOHQIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3pEHHS C UCIIOIb30BAHUEM SI3BIKOBBIX CPENICTB;

MOHUMATh ¥ UCTIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U UHINUBUYyaIbHOH paboOTHI;

BbIOMpaTh TEMAaTHKy M METOIbl COBMECTHBIX MOEHCTBMH C yd4€TOM OOLIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)I0TO YJI€HA KOJUICKTUBA,;

MIPUHMUMATH IIeJTH COBMECTHOM EATEIIbHOCTH, OPTaHU30BBIBATh U KOOPIUHUPOBATH JEHCTBHSA 110 €€
JOCTH)KEHUIO: COCTaBJATh IUIAH JEHCTBHUM, pacupelreisTh pojJd € Y4YETOM MHEHMM Y4YaCTHUKOB,
00CYXIaTh Pe3yJIbTaThl COBMECTHOH pabOTHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa M KaXKJIOTO YYaCTHMKAa KOMaHIBI B OOIIMI pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPHSIM;

mpeiaraTb HOBBIE TPOEKTHI, OLEHMBATh HWIEM C TO3ULUM HOBU3HBI, OPHUTHHAIBHOCTH,
MIPAKTHYECKON 3HAUUMOCTH;

OCYILECTBIATh TMO3UTHBHOE CTPATETMYECKOE IOBEACHHE B PA3IUYHBIX CHUTYyallUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIUATUBHBIM.

PerynsiTuBHbIe yHUBepCcaJIbHbIe y4eOHbIe AeiCTBUS
Camoopranusanus:

CaMOCTOATENFPHO OCYIIECTBIATh MO3HABATENBHYIO [JEATENPHOCTE B oOmacth GU3MKA U
ACTPOHOMMUH, BEISBIIATH MTPOOJIEMBI, CTABUTh U ()OPMYIHPOBATH COOCTBEHHBIE 3aa4H;

CaMOCTOATENPHO COCTABJIATh IUIAH pEIIeHHS pacY€THBIX M KAYeCTBEHHBIX 3ajlad, IUIaH
BBITIOJTHEHUS TIPAKTHYECKOH paboThl C y4€TOM MMEIOIINXCS PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
HPEANOYTEHUH;

JlaBaTh OIIEHKY HOBBIM CUTYaIIHsIM;

pacuMpsTh paMKU Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHHIA;

JenaTh OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cebs OTBETCTBEHHOCTH 3a

pelleHne; OLeHNBATh MPUOOPETEHHBIH OIIBIT;

CrocoOCTBOBAaTh (POPMHPOBAHUIO W MPOSBICHUIO JPYAUIMU B 001acTh (PU3HMKH, MOCTOSHHO
MOBBIIIIATE CBOW 00pa3oBaTeIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOIHOHATbHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHUBbl B [€ATEIbHOCTb, OLICHUBATH
COOTBETCTBHE PE3YNIHTATOB LENSIM;

BIIA/ICTh HABBIKAMU I[TO3HABATEIBHONW peQIeKCHH KaK OCO3HAaHUS COBEPIIAEMBIX JCHCTBUN H
MBICTTUTEIFHBIX MPOILIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

WCIIOJIL30BaTh PUEMBI Pe(IICKCHHU /ISl OIIEHKH CUTYaIl|H, BHIOOPa BEPHOTO PEIICHHS;

YMETb OLIEHUBATh PUCKU M CBOEBPEMEHHO MPUHHUMATh PEIIeHHUs 0 UX CHIKEHUIO;

MIPUHMMATh MOTHBBI U apI'yYMEHTHI IPYTUX IPU aHAJIN3€ Pe3yJIbTaTOB JAeSTEIbHOCTH;

NPUHUMATh ce0sl, TOHMMasi CBOM HEOCTATKU M JOCTOMHCTBA;

NPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX MPU aHAIHU3E PE3yJIbTaTOB NEATCIBHOCTH;

MPHU3HABATH CBOE MPaBO W MPABO JPYTHX HA OMIUOKH.

B mponiecce nocTmkeHnst TMIHOCTHBIX PE3YyJIbTaTOB OCBOSHHSI MPOTPAMMBI 110 (PU3UKE IS YPOBHS
cpenHero oOmiero o0Opa3oBaHMS y OOYYAIOIIUXCS COBEPIICHCTBYETCS AMOITMOHAIBHBIN WHTEIJICKT,
MIpenoIaraumi copMUpOBaHHOCTS:

CaMOCO3HAHMSA, BKITIOYAIOIIET0 CIIOCOOHOCTh MOHMMATh CBOE AMOITMOHAIBHOE COCTOSHUE, BHIIETh
HaIpaBJICHHSI Pa3BUTHUS COOCTBEHHOM 3MOIIMOHATBHON c(hephl, OBITH YBEPCHHBIM B ce0e€;

CaMOPETyJIUPOBAHM, BKIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE MPHHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJICHUE, CITIOCOOHOCTD aJIalITUPOBATHCS K SMOIUOHAILHBIM U3MEHEHHSIM U MIPOSIBISATH THOKOCTD,
OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEW MOTHBALMM, BKJIIOYAKOUIEH CTPEMJICHUE K JOCTMXKCHMIO LIEIU U YCIIEXY, ONTHUMU3M,
VHULMATUBHOCTh, YMEHHE JEHCTBOBATh UCXOAS U3 CBOMX BO3MOXKHOCTEH;

SMIMATHH, BKIIOYAIONIEH CITOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSTHUE JPYTHX, YUUTHIBAThH
€ro MpY OCYLICCTBICHUH OOIIEHHS, CIIOCOOHOCTh K COYYBCTBHIO U CONEPEIKUBAHUIO;

COLIMANBHBIX HABBIKOB, BKIIIOYAIONINX CITIOCOOHOCTH BBHICTPANBATh OTHOIICHHUS C IPYTHMH JTFOIbMH,
3a00THTHCS, IPOSIBISIT HHTEPEC U Pa3pemarb KOH(IUKTEL.

INPEJMETHBIE PE3YJIbTATBI

K xonmy o0yuenus B 10 kjacce mpeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXkKaTh
C(OPMHUPOBAHHOCTH Y O0YYAIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMepax pojib U MeCTO (HU3UKH B (POPMUPOBAHHU COBPEMEHHOW HAay4IHOU
KapTUHBl MHpa, B Pa3BUTHH COBPEMEHHOW TEXHHUKH W TEXHOJOTHH, B MPAKTUYECKOW JAeATeIbHOCTH
JIIOICH;

YUUTHIBATh TPaHHULBl NPUMEHEHHS H3YyYEHHBIX (U3MYECKUX MOJeNell: MarepuanbHas TO4Ka,
WHEepLHaJIbHAs cUCTeMa OTCYéTa, abCONIOTHO TBEPAOE TEJO, WACANBHBINA ra3, MOAEIH CTPOSHHS Ta3oB,
KHUIKOCTEH U TBEPABIX TEJ, TOUCUHBIH IIEKTPUUECKUI 3apsi/l PU peleHnH GU3HUECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBICHUS (IPOLECCH) U OOBACHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIAPHO-KMHETUUECKOM TEOPHUM CTPOCHHSI BEIIECTBA W JIIEKTPOAVMHAMUKH: PaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSMOJIHMHEHHOE IBIKCHHE, CBOOOJHOE MajeHHE Tej, ABWKECHUE IO OKPYXXHOCTH,
UHepLHMsA, B3auMoaencTeue ten, Juddys3us, OpOyHOBCKOE ABMKEHUE, CTPOCHHE XKHUIKOCTEH M TBEPIBIX
TeJ, W3MEHEeHHe o0BéMa TeNl TNpH HarpeBaHWy (OXJIAKIACHWH), TEIJIOBOE paBHOBECHE, HCIApEHHE,
KOHJICHCAIMS, TJIaBJICHNE, KPUCTAIIIN3AINS, KUIIEHNE, BIAXXHOCTh BO3/1yXa, MOBHIIICHUE JaBJICHHUS ra3a
MIpU €r0 HarpeBaHUU B 3aKPHITOM COCYJI€, CBSI3b MEXKIY MapaMeTpaMH COCTOSHHS ra3a B M30IpOLECcCaXx,
3JIEKTPHU3aIMs TeJl, B3aUMOJIeiCTBHE 3apsi/I0B;

OIMCHIBAaTh MEXaHUYECKOE IBIDKCHHE, HCIONBb3ys (PU3MvecKkue BENMYMHBI: KOOpIWHATA, MYTh,
MepeMelIeHrne, CKOpPOCTh, YCKOpEHHE, Macca TeNa, CWUiIa, HMIIyJbC Tella, KHHETHYecKas SHeprus,
MOTEHIUANbHAsT SHEPTHs, MeXaHnuecKas paboTa, MeXxaHH4YecKas MOIIHOCTD; NMPH ONMHCAHUH NPAaBHIBHO
TPAaKTOBaTh (PU3MYECKUH CMBICT HCIIOJIB3YEMbIX BEJIMYUH, MX OOO3HAYEHHS M EIWHMILBI, HAXOAWUTh
(hopMyIbl, CBSI3bIBAIOIINE JAHHYIO (PH3HUECKYIO BEIMUMHY C IPYTUMH BEJIHMYHHAMU;

OIIUCHIBaTh W3yUYCHHbIC TEIIOBBIC CBOMCTBA TEN U TEIJIOBBIC SIBICHUS, HUCIONB3YS (HU3MUECKHE
BEIMYUHBL JABICHHE Ta3a, TEMIEpaTypa, CpeAHss KUHETHYeCcKas JHEPIUs XaOTUYECKOTO IBMKCHUS
MOJIEKYJI, CPEIHEKBAAPATUYHASI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS 3HEprus, pabora
ra3a, K03 (UIMEHT MOJIE3HOTO NEHCTBHS TEIIOBOTO JBHUTAaTENs; MPU ONMHMCAHUH MPABHWIBHO TPAaKTOBAThH
(U3NYECKUIA CMBICT HCIOJNB3YEMbIX BEIMYHMH, UX O0O3HAYCHWS W CIUHUIBI, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE TaHHYIO (U3HUYECKYIO BEIMUMHY C IPYTUMH BEJIHYHHAM;

ONKCHIBaTh M3Y4YEHHbIE JIIEKTPUUECKHE CBOMCTBAa BelIeCTBA U JJIEKTPUUECKHE  SBICHUS
(mpouecchl), HCIONB3ysd (PU3MYECKHE BENWYMHBL ONEKTPUUYECKUH 3apsill, ODJEKTPHUUECKOE TOJe,
HaNpsKEHHOCTh TOJIA, MOTEHIMAJ, pPa3HOCTh IOTEHIMAJIOB; NMPH ONHCAHWU MPaBUIBHO TPAKTOBATh
(U3NYECKUI CMBICT HCHOJBb3YEMBIX BEIMYMH, MX O0O3HAUeHHS W EAMHUIBI, yKa3blBaThb (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO QU3HUYECKYIO BEIMUUHY C IPYTUMH BEIHYHMHAMM;

aHAJIM3UPOBATh (PU3UUECKUE MPOLIECCH] U SBJICHUS, UCTIONb3Ys (PU3MUECKHE 3aKOHBI M IPUHLIUIIBL:
3aK0H BceMupHOro TsaroteHus, I, II u Il 3axonsl HeroTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOU SHEPTUH,
3aKOH COXPaHEHHWs HMIIYJIbCa, HMPUHIUI CYNEPHO3UIMHA CWJI, MPUHLIUI PaBHONPABUS WHEPLUAIBHBIX
CHCTEM OTCYETA, MOJEKYJSPHO-KMHETUYECKYI0 TEOPHIO CTPOEHHS BEIECTBA, I'a30BBIC 3aKOHBI, CBA3b
CpeIHel KMHETHYECKOW IHEPTUH TEIJIOBOTO IBMKEHUS MOJEKYJ ¢ aOCONOTHOW TeMIIepaTypoi, epBbIii
3aKOH TEPMOJWHAMHUKH, 3aKOH COXPAaHEHHS DJIEKTPUYECKOTO 3apsa, 3akoH KysoHa, mpu 3ToM pa3nngarb
CIIOBECHYIO0 (DOPMYJIMPOBKY 3aKOHa, €r0 MaTeMaTHUECKOE BBIpaYKEHHE W YCIOBHsS (TpaHHMIBI, 00JacTH)
MIPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPHHIMIBI ACHCTBHS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB;
pa3nvaTh yCIOBHS UX 0€30IIaCHOTO MCIIONB30BAHUS B IOBCEJHEBHOW YKHU3HU;

BBINIOJIHATEL  OKCIICPUMCHTBI IO  HCCJIICAOBAHUIO (1)I/I3I/ILICCKI/IX SIBJICHUM WU mpoueccoB C
WCIIOJIb30BaHUEM TPSMBIX M KOCBEHHBIX HM3MEPEHUi, Mpu 3ToM (QOpMyIHpoBaTh MpobieMy/3amady U
THIIOTE3y Y4eOHOTO KCIIEPUMEHTa, COOMPaTh YCTaHOBKY U3 MPEIOKEHHOTO 000pYA0BaHuUs, TPOBOANUTH
OIIBIT ¥ (DOPMYIMPOBATH BBHIBOBI;

OCYILIECTBIIATH TpPsIMblE M KOCBEHHBbIE U3MEPEHUs (M3UYECKUX BEIMYUH, MPH STOM BHIOMPATH
ONTUMANBHBIA CITOCOO0 WM3MEpPEHWs] W HCIONb30BaTh W3BECTHBIE METOMIBI OIEHKH TOTPENIHOCTeN
WU3MEpPEHUN;

WCCIIEZIOBATh 3aBHCUMOCTH MEXIy (HM3MYECKUMH BEITMYMHAMH C HCIOJIB30BAHUEM IIPSIMBIX
WM3MEpEeHHH, TIPY ATOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YNIBTATHI ITOyYeHHONW 3aBHCHMOCTH
CI)I/I3I/IT-ICCKI/IX BCJIMYHUH B BHU/IC Ta6HI/IH u I'pa(l)I/IKOB, JCJIaTh BBIBOJBI IO pE3YyJIbTaTaM HUCCICAOBaHUA

coONFOIaTh TMpaBmiia OE30MacHOTO TPyJa IMPH TPOBEICHUH HWCCIEAOBAaHUN B pamMKax y4eOHOTro
JKCMIEPUMEHTa, yYeOHO-HCCIEeOBATeIbCKOW W TPOSKTHOH JIGATENBHOCTH C  HCIIOJIb30BaHUEM
M3MEPHUTEIHHBIX YCTPOWCTB U TA00OPATOPHOTO 000PYAOBaHUS;

pemaTts pacdy€THBIE 3ala4M C SBHO 3aJaHHOM (H3UYECKON MOJENbl0, WCTOJB3Yys (PH3NIecKre
3aKOHBI U NPUHIUIIBI, HA OCHOBC aHa/IM3a YCJIOBUA 3aJadun BBI6I/IpaTB (1)I/I3I/I‘IeCKyIO MOICIb, BBIACIIATH
($u3MYeCcKre BEIUMUMHBI U (OPMYJIbI, HEOOXOIUMBIC IS €€ PeLICHUs, TPOBOANUTh PACYEThl U OLICHUBATH
peanbHOCTh MOTYYEHHOTO 3HAYCHUS (PU3MUECKON BETTMUNHEI,

peuiaTb Ka4YC€CTBCHHBLIC 3adayu: BBICTpauBATh JIOTUYCCKU HEMPOTHBOPCUUBYIO LCIOYKY
paccy>KAeHuH ¢ ONopoi Ha U3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH 1 (PU3NYECKHUE SIBICHHUS;

WCIIOJIB30BaTh MPH PELICHUH y4eOHBIX 3a7ad COBpeMEHHbIE MH(POPMAIMOHHbIE TEXHOIOTHUH IS
MOUCKA, CTPYKTYpUPOBAaHUS, WHTEPHPETAMM W TMPEACTAaBICHUS Y4YeOHOH W Hay4YHO-TIOMYJSPHOH
UHQOPMALMM, IOJYYCHHOW W3 Pa3NUYHbIX HCTOYHUKOB, KPUTHYECKH AaHAIM3UPOBATH IOJyYaeMyIo
WH(pOPMAIIHIO;

MIPUBOINTH MPUMEPHI BKIAJa POCCHICKUX W 3apyOEKHBIX YUEHBIX-(DM3UKOB B Pa3BUTHE HAYKH,
00BSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIIOJB30BaTh TEOPETHUECKHE 3HAHWS 1O (PU3MKE B TOBCETHEBHOW J>KM3HH sl oOecrieueHus
0e30macHOCTH TIpU OOpalieHur ¢ TPHOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, JJISi COXPaHCHHS
3[I0POBBS ¥ COOJIOJICHNS] HOPM DKOJIOTHYECKOTO MTOBEJICHUST B OKPYXKAIOIIeH cpeie;

pabotaTh B TpyNIE C BBHIMOJHEHHEM pa3IMYHBIX COLIMANBHBIX POJIeH, IUIAHUPOBATh pPabOTy
TPYMIbI, PalMOHAIBHO paclpeAessTh OO0S3aHHOCTH M IJIAaHWPOBATh JESITEIbHOCTh B HECTAHAAPTHBIX
CUTyaluAX, aICKBATHO OLICHMUBATL BKJIAA KaXXKJIO0TI0 M3 YYaCTHHUKOB I'PYIIIBI B PEIICHUC paCCManHBaeMOﬁ
poOIEMBL.

K xoniy o0y4enus B 11 kJacce npeaMeTHBIE pe3yabTaThl HA 0a30BOM YPOBHE JAOJDKHBI OTPa)XaTh
c(OPMUPOBAHHOCTh Y OOYHAIOLINXCS YMEHUH:

JNEMOHCTPUPOBATh HAa IPUMEPax poilb U MecTo (hM3UKH B (DOPMUPOBAHUH COBPEMEHHOW HAYYHOU
KapTUHBI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHWKH W TEXHOJOTHH, B MPAKTUYECKOW JEATEIThbHOCTH
JIIOJIeH, TIEJIOCTHOCTD U €IMHCTBO (PH3MUECKON KapTHHBI MHPA;

YUHUTHIBATh TPAHUIBI IPUMEHEHUS N3YYEHHBIX (DM3MUECKUX MOMEIEH: TOYSUHBIH AIEKTPUIEeCKUN
3apsa, J1y4d CBE€Ta, TOYEYHBIA MCTOUYHUK CBETAa, AACpHad MOJCIIb aToMa, HYKJIOHHasd MOACJIb aTOMHOI'O
s7Ipa MIpH pereHun (PU3MUecKux 3a/1ad;

pacrnio3HaBaTh (U3MYECKHE SBICHHUS (IIPOIECCH) M OOBSICHATH MX Ha OCHOBE 3aKOHOB
SIIEKTPOJMHAMUKMA ¥ KBAaHTOBOW (DM3WKW: DJEKTpHYEcKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYCCKOC, MAarHuTHOC I[Cf/iCTBHﬂ TOKa, B3aHMO,[[CI>iCTBHC MAarauToB, JJICKTpOMAarHuTHasd WHIAYKIHUA,
JCUCTBHE MAarHWTHOTO MOJsl HAa NPOBOJHHUK C TOKOM M MABIDKYIIMHCS 3aps, JJEKTPOMAarHWTHBIC
KoysieOaHUsT M BOJHBI, MPSIMOJMHEHHOE pPacHpOCTpaHEHHWE CBETa, OTpPaKEHHWe, IPEJIOMIICHHUE,
uHTepdepeHuust, TUdpakuus W MOJIAPH3aLUs CBETa, OUCIEPCUs cBeTa, (HOTORIEKTPHUECKHHA 3PQeKT
(poroaddexr), cmBeToBoe naBiIeHHE, BO3HHUKHOBEHHE JIMHEHYATOTO CIIEKTpa aroMa BOZAOPOa,
€CTEeCTBEHHAs W NCKYCCTBEHHAs PaIHOAKTUBHOCTb;



OIMMCHIBATh M3YYCHHBIC CBOWCTBA BEIECTBAa (DJIEKTPUYECKUE, MAarHUTHBIC, OITHYECKHE,
AIIEKTPUYECKYFO TPOBOUMOCTD PA3IIMUHBIX CPEM) M ANEKTPOMAarHUTHBIE SIBICHHUS (TIPOLECCHI), UCTIONB3YS
¢du3NUecKre BETUUMHBL: ANEKTPUIECKUAN 3apsil, CHIIa TOKa, SIEKTPUUYECKOe HANpsKEHHE, DIEKTPUIECKoe
CONPOTHUBJICHUE, PA3HOCTh MTOTEHIIMAIOB, JJIEKTPOIBIKYILAS CHa, paboTa TOKa, HHAYKLUUS MAarHUTHOTO
noJisi, cuna Ammnepa, cuia JlopeHna, HHAYKTUBHOCTh KaTyIIKU, SHEPTHUS SJIEKTPHYECKOTO U MarHUTHOTO
MoJiel, TepHoA W 4YacToTa KoyiebaHuil B KoieOaTelnbHOM KOHTYpE, 3apsii M Cuila TOKa B Mpolecce
TapMOHHYECKHUX JIEKTPOMArHUTHBIX KoyieOaHui, POKYCHOE pacCTOSHUE U ONTHYECKas CHJIA JIMH3BI, IPU
ONMCAaHUM TIPABWJIBHO TPAKTOBATh (DU3MYECKUI CMBICI HCIOIB3YyEeMBIX BEJIHYWH, X OOO3HAYEHUS H
eIMHUIBI, yKa3blBaThb (OPMYINBI, CBS3BIBAOIINE JAHHYIO (U3WYECKYI0 BEIUYHHY C JIPYTHMHA
BEJMYNHAMU,

OIMCHIBaTh M3yYCHHbIE KBAaHTOBBIC SIBICHHS W TPOLIECCHI, MCIONB3YS (pU3NYecKrue BEeTUYMHBI:
CKOPOCTB AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U 4aCTOTa CBETA, SHEPTHUS U UMITYJIBC (POTOHA, IEPUOT
MoJTypacmana, JHEPTUs CBSI3U aTOMHBIX Si7iep, TP OIHUCAHUH MPABIIIFHO TPAKTOBATH (PU3NYECKUN CMBICT
WCTIOJB3yEeMbIX BEIMYWH, NX 00O3HAUEHHWS M EIUHUIIBI, YKa3bIBaTh (YOPMYIIBI, CBSA3BIBAIOIINE TAHHYIO
(hM3MYIEeCKyI0 BETHYNHY C APYTUMH BETMIMHAMH, BBIYHCIATH 3HAUCHUE (PH3MUECKON BETNIHHEI,

aHATM3MPOBATh (PH3MUECKHE MPOLECCH M SABIEHIUS, UCTIONB3Ys (U3NIECKHE 3aKOHBI M TTPUHIUIIBL:
3akoH OMa, 3aKOHBI TIOCJICZIOBATEIBHOTO U TAPAIUIEIBHOTO COCJMHEHHS TPOBOTHUKOB, 3aKOH J[KOysa—
JleHna, 3aKOH AJIEKTPOMArHUTHON MHAYKIMH, 3aKOH TPSMOJIMHEHHOTO PaclipOCTPaHEHHS CBETa, 3aKOHBI
OTPaXCHUSI CBETA, 3aKOHBI IPEJOMJICHHs CBeTa, ypaBHeHHe OWHINTeWHA s (oTosddekra, 3aKoH
COXpaHEHUsI SHEPIUH, 3aKOH COXPAaHEHHS MMITYJIbCA, 3aKOH COXPaHEHHMS DIICKTPUUECKOTO 3apsja, 3aKOH
COXpaHEHUs] MaCCOBOT'O YHMCIIa, OCTYNaThl bopa, 3aKOH paAMOaKTUBHOTO pacmaja, IpH 3TOM pa3invaTh
CIIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAKEHHE W YCIIOBHA (TpaHHULBI, 00JIacT)
MPUMEHUMOCTH;

OTpeNeNsATh HAIMpaBIEHHE BEKTOpPa WHIAYKIIMA MAarHATHOTO IIOJII MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl JIopeHua;

CTPOWTH W OIUCHIBaTh HN300paKeHHE, CO3/1aBaeMO€ IUIOCKAM 3€pKalloM, TOHKOW JIMH3O0M;

BBITIOJHATD IKCIEPUMEHTHI 110 HCCIIEIOBAHNIO (PH3MUECKUX SIBICHHUI U TPOIIECCOB C
WCTIOJB30BAHUEM TIPSMBIX W KOCBEHHBIX WM3MEPEHHH: MPHU STOM (GOPMYJIHpPOBATh Hpobiemy/3amady u
THITOTE3y YUeOHOTO DKCIIEPHMEHTa, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000PYI0BaHMUS, TIPOBOJAUTH
OIIBIT ¥ (POPMYIIHPOBATH BEIBO/IBI;

OCYIIECTBJIATh TPSMbIE M KOCBEHHBIE HM3MEpeHHs] (PU3NYEeCKUX BEIWYHH, NMPH 3TOM BHEIOMPATH
ONTHUMAJBHBIH CIOCO0 HW3MEPEHHsl W HCIOJb30BaTh M3BECTHBIE METOJBl OLEHKH MOTPEIIHOCTEH
HU3MEPEHUI;

HCCIIeIOBATh 3aBUCHMOCTH (PU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM MPSMBIX M3MEPEHU: MpH
3TOM KOHCTPYHPOBaTh YCTaHOBKY, (PMKCHPOBAaTh pE3yJbTaThl MOIYYEHHOH 3aBUCHMOCTH (PHU3MUIECKUX
BEJIMYWH B BUJIE TaOIHII U TPApUKOB, JIENIATh BBIBOABI 10 PE3yJIbTaTaM HCCIIEIOBaHIS,

coONroIaTh TMpaBmiia 0E301acCHOTO TPyJa IMPH TPOBEICHUH HWCCIEAOBAaHUN B pamMKax y4eOHOTro
JKCMIEPUMEHTa, yYeOHO-HCCIEeNOBATebCKOW W TPOSKTHOW JIGATENBHOCTH C  HCIIOJIb30BAaHUEM
M3MEPHUTEIHHBIX YCTPOWCTB U TA00OPATOPHOTO 000PYAOBaHUS;

pemaTts pacd€THBIE 3aa4M C SBHO 3aJaHHON (H3NYECKON MOJENbl0, WCTOIB3Yys (H3NIecKre
3aKOHBI W TIPUHIIMITEI, HA OCHOBE aHAJIW3a YCIIOBUS 33J]aud BHIOHpATh (PU3MUYECKYIO MOJIENb, BBIICIATH
¢du3nyuecKre BEIUIUHBI U QOPMYJIbI, HEOOXOUMEBIE ISl €€ pEelIeHHsI, TPOBOJIUThH PAcUEThl U OIICHUBATH
peanbHOCTh MOTYYEHHOTO 3HAYCHUS (PU3HUECKON BETTMYNHEI,

pematb KadyecTBCHHBIC 3a/laud: BBICTPAMBATh JIOTHUECKH HEMPOTHBOPEUYMBYIO  IICTIOUKY
paccy>KAeHuH ¢ Oopoi Ha U3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH 1 (PU3NYECKHUE SIBICHHUS;

WCIIOJIB30BaTh MPH PELICHUH y4eOHBIX 3a7ad COBpeMEHHbIE MH(POPMAIMOHHbIE TEXHOIOTHUH IS
MOUCKA, CTPYKTYpPUPOBAaHUS, WHTEPHPETAlMM W TPEACTAaBICHUS Y4YeOHOM W Hay4YHO-TIOMYJSPHOH
WHGpOPMAIINH, TOIYYCHHON W3 Pa3IUYHBIX KCTOYHUKOB, KPUTUYECKH AHAIM3MPOBATH IIOIYYaeMYIO
WH(pOPMAIIHIO;



OOBSCHATh TPUHIUIBI JEWCTBUS MAIUH, MPHOOPOB M TEXHUYECKUX YCTPOWCTB, pa3invaTrh
YCIIOBHUS MX 0€30MacHOT0 MCIOIb30BaHMs B TOBCEAHEBHOMN JKU3HUY;

MPUBOJUTH MPUMEPHI BKJIaJa POCCHMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BHTHE HAYKH, B
00BSCHEHHE TIPOLIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

HCIIOJIb30BATh TEOPETUYECKUE 3HAHMS MO (PU3MKE B TOBCEJHEBHOW >KU3HM JUIS OOECTICUCHHUS
0e30omacHOCTH TIpU OOpalieHuH ¢ TPHOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, JJISi COXpaHCHUs
37I0pOBbS M COOJIIOICHNSI HOPM HKOJIOTHUECKOT0 MOBEICHUS B OKpY KaIoMIeH cperie;

paboTaTh B TpyNIE C BBHIMOJHEHHEM pa3lUYHBIX COLMANBHBIX POJIeH, IUIAHUPOBATh pPadOTy
TPYIIBl, PallMOHAIBHO paclpelelsaTh O00S3aHHOCTH W IJIAHUPOBATh AEATENILHOCTh B HECTAHAAPTHBIX
CHTyalusiX, aleKBaTHO OLEHUBATh BKJIAJ] K&KAOTO M3 YIaCTHUKOB TPYIIIBI B PELIEHUE paccMaTpHUBaeMoOn
POOIEMBI.



TEMATHUYECKOE INTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3/iesioB u undposbie
Ne n/m pasi KoHTpoJbH IpakTHUeck (mupp )
TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibH
ble padoThI ue padoTbl
ble pecypchl
Paznen 1. DUBUKA U METOAbI HAYYHOI'O ITIO3HAHUA
but6mmoreka [JOK
1.1 ®u3ukKa U METOJbl HAYYHOTO TTO3HAHUS 2 httos://m.edsoo.ru/
7f41bf72
Hroro no pazneny 2
Pasznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubmmorexa [IOK
https://m.edsoo.ru/
7141bf72
bu6mmoreka [JOK
2.2
JluHamuia 7 https://m.edsoo.ru/
7f41b1f72
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 bubmmorexa [IOK
https://m.edsoo.ru/
7f41bf72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 | bubnuotexa [JOK
' KMHETUYECKOU TEOpUHU https://m.edsoo.ru/
7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 hits://m.edsoo.ru/
7f41bf72
13 ArperatHble COCTOSIHUSA 5 bubnuotexa [JOK
' BellecTBa. Pa3oBbIe NEPEXOIbI https://m.edsoo.ru/




7f41b1f72




Hroro no pazgeny 24
Paznen 4. JJIEKTPOJAUHAMUKA
bu6mmoreka [JOK
4.1 DIEKTPOCTATHKA 10 https://m.edsoo.ru/
7f41bf72
47 [ToCTOSIHHBIN TIEKTPUIECKUI TOK. 12 bubnuoreka [JOK
' Toxku B pa3nu4HbIX cpenax https://m.edsoo.ru/
7f41b1f72
Hroro no pasneny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB 10 68

I[TPOTPAMME




11 KJIACC

Kosun4yecTBO 4acoB DJIeKTPOHHbIE
HaumenoBaHue pa3jae/ioB u (uudposbie)
Ne KounTtposbn IIpakTHyeck
/ TeM NPOrpaMMabl Bceero o0pa3oBaTte/ibH
mn ble padoThI ue padoTsl
ble pecypchl
Paszpen 1. JIEKTPOAUHAMUKA
11 MarnauTHO€ 1oJIe. 1 | 3 bubnuoreka [JOK
’ DJIeKTpOMarHuTHasi MHIYKIHS https://m.edsoo.ru/
7f41c97c
Hroro no pazgeny 11
Pazpnen 2. KOJIEBAHUS U BOJIHbI
21 MexaHndecKue u 9 | bu6nunoreka LIOK
' 3JICKTPOMArHUTHBIE KOJICOaHMs https://m.edsoo.ru/
7f41c97c
29 MexaHu4deckue u 5 | but6mmoreka [{OK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/
7f41c97c
2.3 Onrtuka 10 3 bubmorexa HOK
https://m.edsoo.ru/
7f41c97c¢
Hroro no pazneny 24
Pa3nen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
11 OCHOBBI CTIeITHATBHON 4 | bu6mmoreka [{JOK
. TEOPUH OTHOCHUTEIBHOCTH https://m.edsoo.ru/
7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKHU 6 bubmmorexa [IOK

https://m.edsoo.ru/
7f41¢97¢




4.2

Crtpoenue aToma

but6mmoreka [{JOK




https://m.edsoo.ru/
7f41c¢97¢

4.3 ATOMHOE AP0

bubmuoreka [JOK

https://m.edsoo.ru/
7f41¢97¢

Hroro no pasneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPODHU3UKH 0 bubmmorera [IOK
https://m.edsoo.ru/
7f41c97c

Hroro no pazneny 0
Pasznen 6. OGOBIIAIOILIEE IIOBTOPEHUE
bubnuoreka [IOK
6.1 O6o06maroiiee TOBTOpPEHHE 11 httos: /. edsoo.ru/
7f41c97c¢
Hroro no pazgeny 11
Ha3Banue moayJist
PesepBHOE BpeMst 3
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME







IHHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka KonTpoabu IIpakTnyeck A p
Bceero U3y4eH o0pa3oBaTe/ibH
ble paboThI ue padboTbl
n us ble pecypchbl
/
n
®dusuka — Hayka o
1 npupoe. Hayunsie 1 bubnnotexa LOK
PHpOAC. Hiay https://m.edsoo.ru/
METO/1bl TO3HAHUS ff0c32e2
OKPY’KaIOILIEr0 MUPA
Pone 1 MecTo Gu3nku B

) (hopMHUpOBaHUH COBPEMEHHOMN | bubnmnoreka [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/
MPAKTUYECKON JeATEeTbHOCTH ff0c33e6
JTH0aen
MexaHnudeckoe ABUKEHUE.

3 OTHOCUTEIIFHOCTh MEXaHUYECKOIO | bubnunoreka LIOK
newxenus. [lepemenienue, https://m.edsoo.ru/
CKOPOCTb, YCKOPEHHUE ff0e3508

4 PaBHOMeEpHOE 1 bubnuotexa [JOK
MPSIMOJIMHEMHOE IBUJKCHUE https://m.edsoo.ru/

ff0c3620

5 PaBHOYyCKOpEHHOE 1 bu6muoteka [IOK
NPSAMOJIMHEITHOE JBUKEHUE https://m.edsoo.ru/

ff0c372¢
KpuBonuneliHoe 1BUXEHHUE.
6 JIBrm>xeHne MaTeprualbHON TOUKHU 1 bubmorexa [IOK
P https://m.edsoo.ru/
10 OKPYXHOCTH ff0c3ada
[IpuHIUIT OTHOCUTENBHOCTH
bu6anoreka LJOK
7 lNanmnes. MHepuuanbHble CHCTEMBI 1

https://m.edsoo.ru/




oTcyeTa.
[TepBbiii 3ak0H HproTOHA

ff0c3be8




Macca tena. Cuna. [Ipuniun

bubanoreka LJOK

MaTCpHaAJIbHBIX TOUYCK.
Nmnynbe cuibl. 3aKOH COXpaHEHUS
umnyisca. PeakTrBHOE JBUKEHHE

8 cynepnosuimu cuil. Bropoi
yuep 1 p https://m.edsoo.ru/
3akoH HproToHa 11 £f0c3be8
MaTepuaibHOM TOUKU
9 Tpetuii 3akon Herotona bu6muoteka [IOK
JUIA MaTepUAIbHBIX TOYEK https://m.edsoo.ru/
ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUSI.
but6mmoreka [IOK
10 Cuna Tsoxectu. IlepBas
https://m.edsoo.ru/
KOCMHUYECKas £f0c3d00
CKOPOCTb
1 Cuna ynpyroctu. 3akoH ['yka. bubnnoreka [JOK
Bec tena https://m.edsoo.ru/
ff0c3el8
12 CB0OOIHOE ITaJICHHUE. bubnuoreka LIOK
YckopeHue cBOOOHOTO https://m.edsoo.ru/
HaJIeHUuI ff0c39cc
Cuna tpenus. Koappuumenr
13 T eHI/Iﬂp Cuita con (bho)HBJIeHH;I npu bubmmorexa LOK
p ' p p https://m.edsoo.ru/
ABHNKCHUHN ffOc3f76
Tesa B )KUIKOCTH WJIU ra3e
[TocTynarenbHOe U BpamnaTesibHOE
14 JBIDKEHHE a0COJIFOTHO TBEPIOTO bubnnoreka [JOK
Tea. https://m.edsoo.ru/
MowmeHT cuibl. ITnedo cuibl. ff0c41a6
YcnoBust paBHOBECHST TBEPOTO
Tena
NmMnynbsc MmaTepuaibHON
15 TOYKU, CHCTEMBI bubaunoreka LJOK

https://m.edsoo.ru/
ff0c43d6

Pa0GoTa 1 MOILLIHOCTH CHJIBI.




Kunernueckast sHeprus

bubnunoreka LIOK

16 o )
MarepuanbHoii Touku. Teopema 06 https://m.edsoo.ru/
ff0c4502
HU3MEHEHUH
KUHETHIECKON DHEPTUH
17 [ToTrenumanbHas SHEPTHUs.

bubnunoreka LIOK




[ToreHmansHas HEPTUst
ynpyro neGopMupoBaHHON
MPY)KUHBI.

[loTenuuanbHas >HEeprus Teia
BOIIM3U

MOBEPXHOCTHU 3eMJIH

https://m.edsoo.ru/
ff0c461a

18

IloTennuanbpHbIE U
HENOTEHIMAJIbHEIC CHIIBL. CBS3b
paboThl HEMOTCHITMAIBHBIX CHII C
H3MEHEHNEM MeXaHnIeCKOH
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXpAHEHUSI MEXAHUYECKOU
SHEPIrUH

but6mmoreka [IOK

https://m.edsoo.ru/
ff0c478c¢

19

Pemenue 3amau. PaGora u
MOIITHOCTH CHUIJIBI. KI/IHCTI/ILIGCKafl Hu
HOTCHIIMATbHAS DHEPTUS

20

KonTponbhas padbora no teme
«Kunematuka. Jlunamuka.
3aKOHBI COXpaHEHUS B
MEXaHUKE

bu6nunoreka LIOK

https://m.edsoo.ru/
ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO- KHUHETUYECKOM
Teopun. bpoyHoBCKOE
newkenue. Iubdysus

bubnuoreka LIOK

https://m.edsoo.ru/
ff0c4dc2

22

Xapakrep JBUKEHUA U
B3aMMOJCHCTBHS YaCTHIL
BelecTsa. Mozenu cTpoeHust
ra3oB, JKUAKOCTEN

U TBEPABIX TEI

23

Macca monekyn. Konuyecto
BemectBa. [locTtostHHas ABoraapo




24

TennoBoe paBHOBecue. TemmnepaTtypa
u e€ uzmepenue. llkana
temnepatyp Llenbcus




Nneanpueiii raz B MKT. OcHOBHOE

but6mmoreka [IOK

25
ypaBHenue MKT https://m.edsoo.ru/
ff0c4fde
AOcomtoTHas TeMIepaTrypa Kak
26 Mepa cpeiHel KUHETUYEeCKOn bubnuoteka [JOK
DHEPIrUu https://m.edsoo.ru/
JBUKEHUS MOJIEKYJ. Y paBHEHHE ffOcS1le
MenaeneeBa-Knaneiipona
27 3akoH /lanbToHa. ['a30BBIEC 3aKOHBI
28 Pemenne 3amau. I'a30BBIe 3aKOHEI
29 H3onponeccel B UACAIBHOM ra3e U uxX bubmuoreka [IOK
rpadguvecKoe mpeICTaBIeHNE https://m.edsoo.ru/
ff0c570e
BryTtpennssa sHeprus
TEPMOJUHAMUYECKOU
30 CHCTEMBI B but6mmoreka [IOK
CHOCOOBI €€ U3MEHEHHUS. https://m.edsoo.ru/
KonugecTBo TemnoTs! u pabora. ff0c5952
BryTtpenHss sneprus
OJIHOATOMHOT'0 UJI€AJIbHOTO
rasa
bu6anoreka LJOK
31 Buns! Teruonepenaun
A e https://m.edsoo.ru/
ff0c5c36
VY nenbHas TEIOEMKOCTh BEIIECTBA.
but6mmoreka [IOK
32 KonunuecTBo TeminoTsl npu
. https://m.edsoo.ru/
Terionepenaye. AnnadaTHbI f0c5¢36
MIpOILIECC
1 [IepBblil 3aKOH TEPMOAVHAMUKHA U bubnuoteka [JOK
€ro IpUMEHEHHE K U30IIpolLieccaM https://m.edsoo.ru/
ff0cSefc
Heob6patumocts
bubmnoreka 1IOK
34 MIPOIIECCOB B MPUPO/IE.

https://m.edsoo.ru/




Bropoii 3akoH
TEPMOJIMHAMUKHU

ff0c6230

35

[Tpunun nevicteus u KT/
TEIJIOBO MAIlIMHBI

bubmnoreka IIOK

https://m.edsoo.ru/
ff0c600a




36 ukn Kapuo u ero KIIJ{
37 OKOJIOTUYECKHE
POOIEMBI
TEIJIOOHEPreTUKHU
13 O6o0maromuii ypok bubnmnoreka [JOK
«MonexynsipHas ¢puzuka. OCHOBBI https://m.edsoo.ru/
TEPMOTMHAMHUKI)Y f0c6938
KonTponbHas pabota mo Teme
39 «MonekynsipHasi pu3nKa bubmmorexa LOK
YIp ' https://m.edsoo.ru/
OCHOBBI TEPMOIUHAMUKI» ff0c6a50
40 [Tapoo6pazoBanue u bubnuoreka [IOK
KoHJleHcanus. McnapeHnue u https://m.edsoo.ru/
KHIICHHE ff0c63b6
AOcooTHas 1 OTHOCHUTEIbHAS
41 BIIAYKHOCTH BO31yXa. HachImeHHbIi bubmorexa HOK
Ayxd. Hl https://m.edsoo.ru/
Tap ff0c64d8
TBEpmoe Teno.
4 Kpucrannnueckue u amopgHbie bubnuotexa [JOK
Tena. AHU30TpONus https://m.edsoo.ru/
CBOMCTB KpUCTAIIOB. JKuakue f0c65f0
KpUCTAJLIbI.
[1naBneHue U KpUCTATIU3AIIHSL.
bubnuoreka LIOK
43 VnenbHas TemIoTa
https://m.edsoo.ru/
wiaiaeHus. Cyomumanmst ff0c6708
buo6 OK
44 YpaBHEHHE TEIJIOBOTO OajlaHca nosmotera I
https://m.edsoo.ru/
ff0c6820
DIIeKTpU3aIus Tell. DICKTPUICCKHI
prsall P bubmuoreka [{OK
45 3apsa. JBa Buma

QJICKTPUYICCKUX 3aps10B

https://m.edsoo.ru/
ff0cbbec

[IpoBOIHUKH, TUBTEKTPUKHU U

bubnunoreka LIOK




46

MOJIYIIPOBOIHUKH. 3aKOH
COXPAHEHHUS IEKTPUYECKOTO
3apsaa

https://m.edsoo.ru/
ff0c6bec




BzaumopeiicTBre 3aps10B. 3aK0OH

. bubnunoreka IHOK
47 Kynona. Touyeunsrit &
. https://m.edsoo.ru/
BJIEKTPUYUECKUN 3apsij ffOc6eed
Hanpsoxénnocts
43 JJIEKTPUYECKOTO MOJIA. bubmuorexa [HOK
[IpuHuun cynepno3unuun https://m.edsoo.ru/
JJIEKTPUUYECKUX Moseu. JInnun ff0c6df2
HaIpsKEHHOCTH
Pabota cuit 37eKTpoCcTaTHuecKoro
bubmmoreka [IOK
49 noiad. Ilorennuain.
https://m.edsoo.ru/
Pa3noctr morennuaios FF0c6£00
[IpoBonHMKYN 1
50 N — but6mmoreka [IOK
p https://m.edsoo.ru/
3HeKTp0CTaTI/IquKOM I10JIC. ff0c7018
JusnexTpuueckasi IPOHUIIAEMOCTh
bubnunoreka LIOK
51 OnaexTpoéMKkocTh. KoHaeHcaro
R A p https://m.edsoo.ru/
ff0c7126
DIIEKTPOEMKOCTH IIIIOCKOTO
52 KOHJEHcaTopa. DHEPIHU bubmmorexa TIOK
pa- P https://m.edsoo.ru/
3apsOKEHHOTO KOHJIEHCATOpa f0c72c0
53 Pemenue 3agad. D1eKTPOEMKOCTD.
OHeprus 3apsKEHHOTO
KOHJICHCAaTOopa.
[IpuHumMn nercTBus u
MIPUMEHEHNE KOHJIEHCATOPOB,
54 KOIIMPOBAJILHOTO anmapara,

CTPYHHOTO IIPUHTEPA.
DIEeKTpOCTaTUIECKas 3alIHUTa.
3a3emiieHue AIEKTPONIPUOOPOB

DNEeKTPUUECKUH TOK, YCIOBUS
€ro CyIeCTBOBAaHUS.




55

ITocTosuuE TOK. CHiia TOKA.
Hanpsokenue.
Conporusnenue. 3akoH OMa Jist




ydacTKa Iemnu

IIo CJIICOI0OBATCIIbHOC,
napauicjibHOC, CMCIIAHHOC

bubnuoreka LIOK

56 COEIMHEHNE NTPOBOJHUKOB.
a6 P 5 https://m.edsoo.ru/
aboparopHas padbota FF0c 7410
«M3ydeHne CMEeNIaHHOTO COeTUMHEHUS
PE3UCTOPOBY
57 PaboTa 1 MOIIIHOCTH AJIEKTPHUECKOTO bu6muoteka [IOK
Toka. 3akoH Jxoyns-Jlenna https://m.edsoo.ru/
ff0c7838
3akoH Oma 11 MOJTHOU
(3aMKHYTOM) 3JIEKTPHUUECKOM
bubmmoreka [IOK
58 uenu. Kopotkoe 3ambikaHue.
a6 5 https://m.edsoo.ru/
aboparopnas pabota ff0cTac0
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHETO COMPOTUBICHUS»
DneKTpOHHAas IPOBOIUMOCTD
59 TBEPJBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBJICHUSI METAJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh
60 DNeKTpUYECKU TOK B
Bakyyme. CBoiicTBa
3JEKTPOHHBIX ITYYKOB
[TomynpoBOIHUKHU, WX COOCTBEHHAS
61 U TNpPHUMECHAass  IPOBOJUMOCTb. bubnmnorexa [HOK
CaoiicTBa p—n-rniepexoaa. https://m.edsoo.ru/
[TonynpoBoiHUKOBbIE ff0c84ae
puoOOpHI
DIIEKTPUYECKUI TOK B
6 pacTBopax u pacrjiaBax bu6mmoteka [IOK

OJICKTPOJINTOB.
3J'IeKTpOJ'II/ITI/I‘leCKaSI Jucconuanusi.

https://m.edsoo.ru/
ff0c82ba




OnexTponus

63

DIIEKTPUYECKUI TOK B razax.

bubmnoreka 1IOK

https://m.edsoo.ru/
ffOc84ae




CamMocTosATenbHBIN U
HECAMOCTOSITENbHBIA pa3psl.
Mounnus.

[Lmazma

DnexTpuyeckre npuOopsl U

64 YCTpPOMCTBA U UX | Bubmuoreka [JOK
MPAKTUYECKOE TTPUMEHCHHUE. https://m.edsoo.ru/
IIpaBuia TexHUKH ff0c86fc
Oe3onacHoOCTH

65 O06o06maromui ypox | bubnmnorexka [JOK
«ONEKTPOINHAMUKA» https://m.edsoo.ru/

ff0c88be
KonTponbhas padbota no teme

66 «Onekrpocratuka. [locTosHHbIN | bubnmnoreka [JOK
JJIEKTPUYECKUN TOK. https://m.edsoo.ru/
Toxku B pa3iau4HbIX ffOc8a8a
cpenax»

67 PesepsHelii ypok. KonTponbsHas | bubnmnorexa HOK
pabota no Teme https://m.edsoo.ru/
"JneKTpoAMHaMHUKA" ff0c8c56

68 PezepBHblit ypok. O0o0marommii 1 bubnuoteka [JOK
ypok o TeMam 10 kitacca https://m.edsoo.ru/

ff0c8f6e
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME




11 KJIACC

Kosun4yecTBO 4acoB DJIeKTPOHHbIE
e Tema ypoka Konrtpoabn IpakTHyeck Aata tupposhie
Bceero H3Yy4YeH o0pa3oBaTesibH
- ble padoThI He padboTsbl st BIE pecypehl
/
n
[TocTosiHHBIE MATHUTHI U UX
1 B3aUMOJCHCTBHE. MaraurHoe moie. | bubmnoreka [IOK
BexkTtop MarHuTHOWM UHAYKUWH. https://m.edsoo.ru/
JIMHUM MarHUTHOW MHAYKUIWH ff0c9778
MarsuTHO€ 1oje NpPOBOJHUKA C
) ToKOoM. OnbIT Dpcreaa. | bubnuoreka [IOK
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/
TOKOM ff0c98fe
3 Pemenne 3agau. MarautHoe moJie 1 bubmorexa HOK
https://m.edsoo.ru/
ff0c98fe
4 JleficTBME MarHUTHOTO TIOJISI HA | bubmuoreka [{OK
MPOBOJHUK ¢ TOKOM. Cuiia https://m.edsoo.ru/
Awmmepa. ff0c9ac0
JleiicTBE MarHUTHOTO IOJIS Ha
5 JBIKYILYIOCS 3apsKEHHYIO 1 bubnnorexa [JOK
qacTHUILy. https://m.edsoo.ru/
Cuuna Jlopenria. Pabora ff0c9df4
cusbl JIopeHna
DneKTpOMarHuTHAsT MHITYKITHS.
[ToTok BekTOpa MarHUTHOM
6 uHaykiuu. 2J1C uHayKImu. 1
3aKOH JIEKTPOMarHUTHOMN
WHIYKIUU
QPapanes




Pemenwe 3amgau. 3axoH bu6mmoreka [JOK

3JIEKTPOMArHUTHOM MHIYKLIMH https://m.edsoo.ru/
ff0cal50




NHIyKTUBHOCTD.

SBnenue BuG 10K
noIMoTEKa
8 camounaykiuu. IJ1C
5 https://m.edsoo.ru/
CaMOMHAYKIMHU. DHEPrus f0ca600
MAarHUTHOTO TOJISI KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe
TexHuyeckue yCcTpoucTBa U UxX
MPUMEHEHUE: TOCTOSIHHBIE
9 MarHuThl, 3JIEKTPOMArHUTHI,
3JIEKTPOJBUTATEIb, YCKOPUTEIIH
3JIEeMEHTapHBIX YaCTHII,
WHIYKIMOHHAS NI€Yb
10 O6o06matomuit ypok « MarautHoe bubnmoreka [JOK
noJje. DIeKTpOMarHuTHas https://m.edsoo.ru/
AHAYKIWSD) ff0cab82
KonTtponbhas paboTa mo teme
bu6mmoreka [JOK
11 «MarauTHoe ToJe.
5 https://m.edsoo.ru/
JIEKTPOMArHUTHAST WHIYKITHSD) f0cads8
CBo0OO1HEIE
MEXaHUYECKUE
bu6mmoreka [JOK
12 KoJieOaHwusl.
r https://m.edsoo.ru/
apMOHUYECKHE ff0caf06
KoJieOaHus. Y paBHEHUE
rapMOHUYECKUX
KOJIeOaHMil.
[IpeBpanienue 3Hepruu
13 Pemenne 3anau.
IMapmonnueckue koyeOaHus
KonebaTenbHbplii KOHTYD.
CB0OOIHBIE AIIEKTPOMATHUTHBIE
bu6mmoreka [JOK
14 KOJIeOaHUs B UACAILHOM

KoJie0aTeTbHOM KOHTYDE.

https://m.edsoo.ru/
ff0cb20




Amnanorus MCKAY MECXaHUICCKHUMHA
n
QJICKTPOMAariuTHBIMU KOJIEOAHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPAaHEHUS SHEPTUU B UICATBHOM

bu6mmoreka [JOK

https://m.edsoo.ru/
ffOcb9c4




KoJIe0aTeTbHOM KOHTYPE

16

IIpencrasnenue o
3aTyXamuX KOoJeOaHUsX.
BeiHyX1€HHBIE

MEXaHUYECKUE KOJIeOaHus.
Pesonanc.

BrinyxieHHbIC
AIIEKTPOMATHUTHBIE KOJIEOaHUs

Bbub6mmorexa [JOK

https://m.edsoo.ru/
ff0cbb86

17

[TepemeHHBIHN TOK.
CunyconaaJIbHBIN IEPEMEHHBIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JEUCTBYIOIIEE 3HAUYCHUE CUJIBI
TOKa U

HaIpsKEHUs

bubmuoreka [{OK

https://m.edsoo.ru/
ff0cbd34

18

Tpanchopmarop.
IIpousBoncTBo, nepenadya u
nmoTpedIeHue
JNEKTPUYECKOUN SHEPTUU

19

Y CTpolCTBO M MPAKTUYECKOE
MIPUMEHEHHUE AIIEKTPUIECKOTO
3BOHKa, FeHepaTopa
MIEPEMEHHOTO

TOKA, JUHUH AJIEKTporepeaay

bu6mmoreka [JOK

https://m.edsoo.ru/
ff0cc324

20

DKOJIOrM4€ecKre pUCKU IpH
IIPOU3BOJCTBE
anexrposHeprun. Kyinsrypa
HCIIOJIb30BaHUs
JJIEKTPOIHEPTUH B
IIOBCEIHEBHOU

KU3HH

Mexanndeckue BOJIHEI,




21

YCIJIOBHUS PACIIPOCTPAHEHHSI.
Ilepuon.

CKopocTh pacnipocTpaHeHus U
JJINHA BOJIHHI. HonepeqHLIe u
IIPOJIOJIbHBIC

BOJIHBI

Bbu6mmorexa [JOK

https://m.edsoo.ru/
ff0ccas4

22

3ByK. CKOpOCTh 3ByKa. I pOMKOCTB

bu6mmoreka [JOK




3ByKa. Beicora ToHa. TemOp 3Byka

https://m.edsoo.ru/
ffOcccOc

BJICKTPOMaI‘HI/ITHBIe BOJIHEI,

bu6mmoreka [JOK

23 HX CBOWCTBA U CKOPOCTb.

P https://m.edsoo.ru/
Ilxana ff0ccfe0
JIEKTPOMArHUTHBIX BOJH
[IpuHIIUTIBEI paTUOCBS3H U

24 TeneBuaeHud. Pa3surtue
CPENCTB
cBs3u. Pagnonokanus
KontponbHas pabota bubnunoreka [IOK

25
«Konebanus v BOIHbBI» https://m.edsoo.ru/

ff0cc6f8
[IpssMmonuneitHOe

26 pacnpoCTpaHEHHUE CBETA B bubnuoreka [IOK
OJIHOPOJHOM Cpee. https://m.edsoo.ru/
ToueuHslil HICTOYHUK cBeTa. JIyd ff0cd350
cBeTa
OtpaxeHue cBera. 3aKOHbI

bu6mmoreka [JOK
27 orpaxxeHus ceera. [loctpoenue
5 . https://m.edsoo.ru/
1300pakeHHi B IJIOCKOM f0cdde0
3epkaje
IIpenomiieHune cBeTa.

)3 [lonHOE BHYTpEHHEE bubmumoreka [IOK
OTpaXECHHE. https://m.edsoo.ru/
[IpenenbHbIl yroa NOJIHOTO ff0cd7f6
BHYTPEHHETO OTPAXKEHUs

bubnunoreka [JOK
29 Pemenue 3anau. [Ipenomnenune 1
cBETA https://m.edsoo.ru/
ff0cd67a
Jlunssl. [Toctpoenue nu3odpaxeHuit
. bubmuoreka [{OK
30 B 1uH3e. PopMysia TOHKOW JIMH3BI.

VYBeaunueHne TUH3bI

https://m.edsoo.ru/
ffOcddle




31

Pemenne 3agau. @opmyna
TOHKOM JIMH3bI

32

Hucnepcus csera. ClI0XKHBINA cocTaB




oenoro ceera. LIBer.

Wutepdepeniys cBeta.

bu6mmoreka [JOK

33
Judpakuus cera. https://m.edsoo.ru/
Judpaxironnas pemeéTka ff0ced22
14 [Tonepe4HOCTH CBETOBBIX bubnuoreka [IOK
BosH. [lonspusanus csera https://m.edsoo.ru/
ff0ct02e
OnTrueckue mpuOOpbI U yCTpoiicTBa
35 Y YCJIOBUS UX
0e30macHoTo
MIPUMEHEHUS
['panuilbl TPUMEHUMOCTH
16 KJIACCHICCKOM MEXaHUKH. bubmuoreka [JOK
[ToctynaTel cnenuaibHON TEOPHUH https://m.edsoo.ru/
OTHOCHUTEIbHOCTHU ff0cf862
OTHOCHUTENBHOCTh
37 OJTHOBPEMEHHOCTH. 3aMeJJICHUE bubmorexa HOK
p ' https://m.edsoo.ru/
BPEMEHHU U COKpAIICHUE JJTUHBI ff0cfad?
DHeprusi ¥ UMITYJIbC
. bu6mmoreka [JOK
38 peNSATUBUCTCKOM yacTulbl. CBsI3b
. https://m.edsoo.ru/
MaccChl C SHEprueH u f0cfc68
HUMITYJIbCOM. DHEPTHUs MOKOS
Kontponbnas padota
bu6mmoreka [JOK
39 «Ornrtuka. OCHOBBI
. https://m.edsoo.ru/
CHEIHATBbHON TeOpUu 060
OTHOCUTEIbHOCTH
40 ®oronbl. ®opmyna [Inanka. bubmumoreka [IOK
DHeprus u UMNyabsc GoToHA https://m.edsoo.ru/
ffOcfel6
OTKpbITHE U
Bbu6mmorexa [JOK
41 HCCIIEIOBAHUE

dororddexra. OnbITh A.

https://m.edsoo.ru/
ff0ctfc4




T.
CroeroBa

42

3akons! porodddekra.
VYpaBHeHue DiHIITEHHA 115
dboTorddexkra.

bubmnoreka [HOK

https://m.edsoo.ru/
ffodo15e




«Kpacnas rpanuna» ¢porodddexra

JaBnenue cBera. Onbithl [1. H.

bu6mmoreka [JOK
43 JleGeneBa. XumMuueckoe 1
. https://m.edsoo.ru/
AACUCTBHC ff0d04a6
CBeTa
TexHuyeckue ycTpoiicTBa
u MMPaKTHIECKOE
44 P
MPUMEHEHUE:
(hoTOdTIEMEHT,
dboTonaTuuk,
CONTHEeYHasi baTtapesi, CBETOHO]]
45 Pemenwne 3agau mo Teme bu6mmoreka [JOK
«DJIEeMEHTBI KBAHTOBOM OIITHKH https://m.edsoo.ru/
1f0d0302
Mogaens atoma Tomcona. OnBITEI
46 Pezepdopaa no paccesHuro o bubmorera LIOK
POOPA p https://m.edsoo.ru/
yactull. [lnanerapnas Mmozaenb ff0d091a
aToma
bu6mmoreka [JOK
47 [Toctymater bopa
y p https://m.edsoo.ru/
ff0dOafa
N3ny4yenue u normiomexHne
43 (OTOHOB MpH MEepexo/ie aToMa ¢ bubnuoreka [IOK
OZHOT0 YPOBHS JHEPTUHU HA https://m.edsoo.ru/
npyroui. Buasl ff0d0afa
CIIEKTPOB
BomHOBEIE CBOIICTBA YaCTHII.
49 Bounsl ne bpois. bubnuorexa [{OK

KopnyckynsipHo- BOJIHOBOM
nyanu3Mm. CrioHTaHHOE U
BBIHY)KJICHHOE M3ITyYCHHE

https://m.edsoo.ru/
ff0d0ca®

OTtkpbITHE
paanoakTUBHOCTH. OMBITHI

bu6mmoreka [JOK




Pezepdopaa o

https://m.edsoo.ru/

50
OTIPE/ICIICHUIO COCTaBa ff0d0fd2
PaJIMOAKTUBHOTO U3ITYyUYCHHUS

51 CoiicTBa anb(a-, 6era-, ramma-




u3nydeHus. Brnusaue
PaIMOAaKTUBHOCTH Ha
KUBBIC

OpraHu3Mbl

52

OTKpbITHE IPOTOHA U
Heirpona. M3otomnsl. Anbpa-
pacmaf,.

DNEKTPOHHBINA U IO3UTPOHHBIN
Oera-

pacnazu. FaMMa-I/I&HyLIeHI/IC

bu6mmoreka [JOK

https://m.edsoo.ru/
ftod1162

53

DHeprus CBA3U HYKJIOHOB B sI/Ipe.
Snepneie peakuuu. SnepHbiin
peaktop. [Ipobiiemsl,
NIEPCIEKTUBBI, YKOJIOTUYECKUE
ACIEKTHI AIEPHON

SHEPreTHKHU

bubmnoreka [IOK

https://m.edsoo.ru/
ff0d1356

54

DJeMeHTapHbIE YaCTULIBL.
OTtkpbITHE TTO3UTPOHA. METO b
HaOJI0IEHUS U perucTpaluu
aNeMeHTapHbIX yactull. Kpyribii
cTon «PyHJaMEHTAJIbHBIE
B3auMoAeucTBU. EnNUHCTBO
($u3MUeCKOil KAapTHUHBI MUPa»

bu6mmoreka [JOK

https://m.edsoo.ru/
ff0d0e38

55

ITonroroska x EI'D.
Pemrenue 3amanuii EI'O.
Mexanuka

56

IToaroroska x EI'D.
Pemenue 3aganuii EI'D.
MounexynspHas

¢duzuka

57

ITonroroska x EI'D. Pemenue
saganui EI'D.
DJIEKTpOIMHAMHUKA




IToaroroska x EI'D.

58
Pemtennie 3amanuii EI'D.
Onrrka

59 IToaroroska x EI'D. Penrenne




saganuid EI'D. CBeTOBLIE BOTHEI

60

ITonroroska x EI'D. Oemmenue
saganui EI'D. KBanTtoBas
¢duzuka

61

WroroBas koHTpoJbHAs paboTa

62

O6o06uaromuii ypok. Posib
(GU3MKU ¥ ACTPOHOMUH B
3KOHOMUYECKOMH,
TEXHOJIOTHYECKOM, COIMAIBLHON 1
ATUYECKOH cdepax NesTeTbHOCTH
YyeJIoBeKa

63

O6o6maromuii ypok. Pons u
MeCTO (PU3MKHU ¥ ACTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTHUHE
MHUpa

64

O06o0mmaronuii ypox.

Pone pusndeckoii

TEOPHH B

(hOopMHPOBAHNY TIPE/ICTABICHUI O
(bU3HYEeCKOM KapTHHE MUPA

65

O6o06uraromuit ypok. Mecto

($u3nUecKoil KapTHHBI MUpPA B
o01meM

psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUN O
pupose

66

PesepBHbIi ypok. MaruutHoe mnoie.
ONEeKTpOMarHuTHas NHIAYKLHS

67

PesepBHblii ypok. OnTuka.
OcCHOBBI cielIMAIBHON TEOPUU
OTHOCHUTEIBHOCTH




68

Pesepnbiit ypok. KBanToBast
¢u3uka. DIeMeHTbl aCTPOHOMUHU U

bu6mmoreka [JOK

https://m.edsoo.ru/
ff0d1784




acTpou3uKu

OBIIEE KOJIMYECTBO YACOB
[10 ITPOITPAMME

68







YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YAEHUKA

» ®uswka, 10 kmacc/ Mskumes I'.41., Byxosues b.b., Corckuii H.H. nox penakiueii
[TapdentreBoiit H.A., AkmmonepHoe obmectBo «M3matenberBo «lIpocBerenues
» ®uswka, 11 knace/ Mskumes I'.J1., Byxosues b.b., Hapyrun B.M. non penakiueit
[TapdentreBoit H.A., Akunonepuoe obmectBo «M3natensctBo «lIpocBemenue»

CO6opHuk 3a1a4 1o ¢husuke. PeiMkeBny

METOAUYECKHUE MATEPUAJIBI JJI51 YYUTEJIA

DKcrepuMeHT B 00y4eHNH (U3UKE B LITKOJIE

Amnrepep . Texnuka gusnyeckoro sxcnepumenta M. 1962

OnbITH B JOMAaIHeH Jadoparopun. bubnnoreuka "Ksant" Beim 4.

Iampneprrreiin JI.5., Xnepaukos [1LI1. Jlaboparopus roHOTO (hmizmka. 1961

Maiiep B.B. IIpocTeie ONBITH C YABTpa3ByKoM. 1978

Matiep B.B., Maiiep P.B. DnexTpudecTBo: yaeOHBIC SKCIIEpUMEHTANBHBIC JoKa3zaTenbcTBa. M. 2006
lytos B.U. u ap. OkcnepumeHT B pusnke. PU3NUECKUI MPAKTUKYM.

Bypos B.A. u ap. JleMoHCTpalOHHbIE OMBITHI IO (PHU3HKE. 6-7 KITaCChI

Bypos B.A. u ap. ®poHTaNbHBIE SKCIIEpUMEHTALHBIC 3aJaHusI 110 U3UKe. 6-7 KIacchl
®dpoHTaTBHBIE JIAOOPATOPHEIC 3aHATHS 10 (PU3KKe B cpenHel mkone. bypos B.A. u ap. [Tox pen. A.A.
ITokpockoro M. 1974

I'opes JI.A. 3aHrMaTebHBIE OIBITHI IO PU3HKE

Kostynosuu M.I". Jlomamawmii skcriepuMeHT 1o gusuke. 7-11 kmaccsl

b. Monat ®usuka B urpax

JleMOHCTpaIllOHHBIH SKCIEPUMEHT 10 (hrsnke B crapmmx kinaccax. Yacte 1. Yacts 2

XopomasuH C.A. JIeMOHCTpaIlMOHHBIH SKCIIEPUMEHT 110 ¢u3uke. OnTrka. AToMHas Gpu3nka (CChuIKa
Ha 3JIEKTPOHHYIO KHHUTY)

EnpnioB A.B. ®ponTanbsheie nabopatopHble paboThl o ¢usuke. 11 kiacc



Crenanos C.B., CmupnoB C.A. JlabopaTopHbiii npakTukyM 10 ¢usuke. M. 2010

®u3nyuecKkuil SJKCepuMeEHT B 1ikone. M. 1975

[ITaxmaes H. M., H. W. ITaBnos, B. 1. Teiugyk. @u3nueckuid SKCIEPUMEHT B CPEIHEN LIKOJIE:
Kone6anust u Boasl. KBanToBast ¢usnka / H. M. [llaxmaeB,—M.: [Ipocsemenne, 1991.
KosrynoBuu M. I'. - Jlomamnuii skcriepuMenT 1o ¢usnke. 7-11 xmacesr (bubnmoreka yanrtens
¢uszukn) - 2007

Metoanka o0y4deHus (hrsuke

l'opstakua E.H. Meronnka oOyueHus Qusmuke

Towm 1. O6uue Borpockl MeTouku. M. 1948

Towm 2. MeTonnka 1 TeXHHKA dKcniepuMenTa. M. 1948

Tom 3. OcHOBHBIE JIeTai YNIPOIIEHHBIX U caMOETIbHBIX TpHOopoB. M. 1953

Towm 4. Pucynku u ueptexku. M. 1955

Bbpasepman 3.M. Beuepa no ¢usuke B cpenneii mkomne. M. [IpocBenierne, 1969

Koran B.1O. Pazmeprocts ¢pusnueckoii BenuuuHsl. M. 1968

Jlanuna W.51. 100 urp no pusuke. M. 1995

Jlanuna U.4. Bueknaccuas padota no ¢pusuke. M. 1977

JlepmanToB B.B. Meroaunka ¢huzuku. M. 1935

MyuntaHoBckuii B.B. ®usudeckue B3auMoIeHCTBUS U KapTHHA MUPA B IIIKOJILHOM Kypce (u3uku. M.
1977

Meronuyueckuil cipaBoYHHK yuuTens Gusuku. M. 2003

Hecranmapraeie ypoku ¢usuku. Coct. C.B. bop6posa. Bonrorpaz, 2000

OpexoB B.II.,, YcoBa A.B. Metoauka npenogaBanus ¢pusuku. M. 1980

Opexos B.II. - Konebanust u BonHbI B Kypce hu3uku cpenHeit mkomsl - 1977

Ceprees A.B. HaGmronenus yuanmxcs npu u3ydeHun (pu3nku Ha iepBoii crynenn ooydenus. K. 1987
Ilaramos B.®. ®usuka Ha BCro xu3Hb. M.-Co, 2003

Metoauka 00y4YeHUS PEIICHHUIO 33124

Kameuxnii C.E., Opexos B.I1. Meronuka pemenus 3aaad no ¢usuke B cpenHeii mkomne. M. 1971



Cemxke A.U. - Hectangaptasie 3amadu 1o pusuke (B momonts yunrenio) - 2007

OnuMnuagHeIe 3a0a49n

benonunenkwuii C.H. - OnuMnuaaneie 3a1aun 1o GU3MKe I yYalmxcs 1eCAThIX Kiaccos - 2013

Kem6posckuit-IlogroroButensHeie 3aadu_K_onuMmmnuanam _mo_¢msuke 1984

IMA®POBBIE OBPA30OBATEJIBHBIE PECYPCHBI U PECYPCBI CETU HHTEPHET
HHTepHeT-pecypehl: SNIEKTPOHHBIC 00pa30BaTENIbHBIE PECYPCHI U3 SIUHOM KOJIICKIUU IIU(POBBIX
obpazoBarenbHbIX pecypcos (http://school-collection.edu.ru/), karanora ®enepanbHOro MEHTPa
nH()OPMAITMOHHO-00pa3oBaTeNIbHBIX pecypcoB (http:/feior.edu.ru/): mHbOPMATHOHHBIE, YIEKTPOHHBIC

YHOpaKHCHUA, MYJIbTUMEIUA PCCYPCHI, SJICKTPOHHBIC TCCThI
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