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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUM U TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbx B PI'OC COO, a Takke ¢ yd€ToM
denepanpHOi paboyeil mporpaMMbl BOCIHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTrOo
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoii  Denepanuu,
pealn3yIoNuX OCHOBHbBIE 00pa30BaTeIbHbIe IPOrPAMMBIL.

Copepxanue mporpaMmbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHHUE €CTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kmaccoB nmpu oOydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO Moaxoaa. IIporpaMma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO Kk mIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTh pealM3allli MEKIIPEeIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel omnpenensrorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PHU3UKU: JHMYHOCTHBIC, METallpelIMETHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

e coaepxanue yuyeOHoro mpeamera « Pu3ukay mo rogam o0ydeHuUs.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX MPUPObI, BEICTyIIasl B KAUECTBE Y4EOHOTO
peaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKaloLleM MHpE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IIOJyYeHHs HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzyueHue pU3MKu BHOCUT OCHOBHOW BKJIAJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
MPUMEHSTh Hay4HbII METO/1 MO3HAHUS IIPU BBIIOJTHEHUH UMU YUYE€OHBIX HCCIIEI0BaHUM.

B ocHOBy Kkypca (u3nku JUist ypOBHS CpeTHEro o0Iero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBJISETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AeNioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca pU3NKH 00beJUHEH BOKPYT
¢buznueckux Tteopuil. Benymum B Kkypce sBusercss (GOpMUPOBAHHME MPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIeCKoil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3MKH C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDAaBCTBEHHBIMU U SKOJIOTMYECKUMHU ITPpobieMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIHPOKUM
KpPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes oxonocuzayuu peasn3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKxke 00CyKAeHUs Mpo0IeM palliOHaIbHOTO IPUPOIONIOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PM3WKHM HAa YpOBHE CpeaHEero odmiero oOpa3oBaHuUs
ABISIOTCS (u3ndeckue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢du3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IPUHLIMIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TpaHUIaX MPUMEHMMOCTH TEOPHil, I ONHUCAaHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IeATEITbHOCTHBIN MOAX0 B Kypce (DU3UKU peaiu3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3aluK SKCIIEPUMEHTAILHON JesTebHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
($U3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUEHHUYECKUX INPAKTUYECKUX paldoT. BulaeneHue B yka3aHHOM IE€peyHe J1abOpaTOpHBIX padoT,
IOPOBOJUMBIX JUIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCA YYaCTHHUKaMH 00pa3oBaTeIbHOIo
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHMPOBAHMS M OCHAIleHus KabuneTta ¢usuku. [lpu sTom
oOecrieunBaeTcs OBJIAJCHHE OOYYaAIOLIUMUCS] YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMUS 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THITOTE3.

bonbiioe BHUMaHUE yENseTCsl PELIEHUI0 Pacu€THBIX M KaueCTBEHHBIX 3aj1ad. [Ipu sTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHSTh HM3YYEHHBbIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK U UHTETPUPYs 3HAHUSA U3 Pa3HbIX pa3zaesnoB. /i KaueCTBEHHBIX 3aJa4 NPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXAaroIIeH >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH ISl CUTyallMd IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0uiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpEeIMETHOro kabuHera (M3MKU WU B
YCIOBUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOro IuKia. B xabunere
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YUYEHHYECKHX MPAKTUYECKUX paboT U JIEeMOHCTpPAlMOHHOE
obopyioBaHUE.

JleMoHCTpaMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C MPHHLUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeuuBaeT IMOCTAHOBKY IEPEUMCIIEHHBIX B MpOrpamMMme Io
¢u3MKe KIIOYEBBIX JIEMOHCTpAlUil AJis HUCCIIEJOBaHMSI M3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHIAMEHTAITFHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJISl YUYEHHUECKUX IMPaKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMILJIEKTOB M OOecleyMBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. TemaTrnyeckue KOMIUIEKTHI J1aOOPAaTOpPHOrOo 0OOpPYIOBaHMS JOJDKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BAaHUM aHAJIOTOBBIX U LU(POBBIX MpUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOpATOPHil.

OCHOBHBIMU LIENISIMHU U3Y4Y€HUs GUUKU B 0011IeM 00pa30BaHUU SBIISIIOTCA:

e (QopmupoBaHuE HHTEpeca U CTpPEeMJIEHUS OOy4aloUIMXcsi K HaydHOMY H3YYEHHUIO

HPUPOIBI, Pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
® pa3BUTHE TMPEACTABIEHUH O HAaydyHOM MeETOJe TMO3HaHud U (opMHUpOBaHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBJICHHSIM;



¢dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4YE€HUS OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHI OOBSCHATH SIBIICHUS C HCIIOIb30BaHHEM (DH3UYECKIX 3HAHUN U
Hay4HbIX JI0KA3aTEJIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISL PA3BUTHS JIPYTUX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JocTmwkenne 3TUX Iesell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 3ahad B Mpolecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 oOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJIPHYIO PU3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUN TMPUMEHSATh TEOPETUYCCKUE 3HAHUS IS OOBSICHEHHS
buznyecKkux SBJICHWM B TPUPOJE U JiA NPUHATHS TNPAKTHUUECKUX PpELICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEUICHUs pPa3jIMYHBbIX 3a7ad C SBHO 3aJaHHON (PU3MUECKOU
MOJIEIbIO, 3aJla4, MOAPa3yMEBAIOLIMX CAaMOCTOSITEIbHOE CO3/aHue (pu3nuecKoi
MOJIENH, aJICKBATHOM YCIOBHUAM 33]1a4U;

MOHMMaHHUe (PU3UYECKHX OCHOB M MPUHIMUIOB ACWCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUAHUS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSITEIFHOTO IJIAHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKON
JIeATEeTbHOCTH.

Ha wusyuenue ¢usmku (6a30BbI YpOBEHH) Ha YpPOBHE CpefaHEero oOiero oOpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepeyeHsb JJabopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEJb JelaeT BBIOOp MpOBEACHUs 1abOpaTOpHBIX padoT U
OTBITOB C YYETOM MHIUBUAYATIbHBIX 0COOEHHOCTEN 00yYarOIIUXCSl.



COJEP)KAHUE OBYYEHUSA

10 KJIACC

Pa3nen 1. ®u3uka U MeTOAbI HAYYHOT0 MO3HAHUS
O®u3zuka — Hayka o mnpupone. HayuHble MeTompl IO3HAHUS OKpyKawomero wmupa. Poib
9KCIIEPUMEHTA U TEOPUH B IPOLIECCE MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (PH3HKE.
MopenupoBanne pU3NUECKUX ABJICHUN U TpoueccoB. Hayunsie rumoTessl. duszndeckue 3aKOHbBI U
TeopuHd. [ paHULBI MPUMEHUMOCTH (PU3MUYECKHUX 3aKOHOB. [[pUHIINT COOTBETCTBHSL.

Ponb 1 MecTo Qusuku B HOpMUPOBaHUK COBPEMEHHOM HAYYHOUW KapTHHBI MUPA, B MIPAKTUYECKOM
JIeSITENIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHajoroBrle U HI/I(prBI)IC HU3MCPUTCIIbHBIC HpI/I60pI>I, KOMIIbIOTCPHBIC JATUNKHU.

Pa3nen 2. Mexannka

Tema 1. Kunemamuxa

Mexannueckoe nBHXKeHHE. OTHOCHTENBHOCTh MEXAaHHMYECKOTO IBWKEHHsA. CHcTeMa OTCYETa.
TpaexTopus.

Ilepemerienre, CKOPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepHUaIbHON
TOYKH, UX MIPOEKIIUN HA OCH CUCTEMBI KOOpIUHAT. CIIoKEeHNE TEPEMELIEHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMpSAMOJMHEWHOe JaBrKeHHe. ['padukm 3aBHcuMocTH
KOOpIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMEIIECHUS MaTePHAIBHON TOUKH OT BPEMEHH.

CBobOogHOE TTaieHne. Y CKOpeHre CBOOOTHOTO MaICHUSI.

KpuBonuneitHoe nBuwxkeHue. [[BrkeHue MaTepUAIbHOM TOYKH MO OKPY>KHOCTU C IOCTOSIHHOW IO
MOJYJII0O CKOpPOCTBIO. YTJOBas CKOpPOCTh, IHWHEWHas ckopocTh. llepwmongy w dactoTa oOparmeHus.
IlenTpOoCcTpEMUTENBHOE YCKOPEHHE.

TexHu4Yeckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHME: CHUIOMETp, IBW)KEHHE CHapsOB,
LENHBIE U pEMEHHBIE MTEpeIadHm.

Jlemoncmpayuu

Mojienb cucTeMbl OTCUETa, HILUTIOCTPAIM KHHEMAaTHYECKUX XapaKTePUCTUK JIBUKECHUS.

[MpeobpazoBanue ABUKEHUI C UCTIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peskeHHOM MTPOCTPAHCTRE.

Habnronenue aBmkeHus Tea, OpOIIEHHOTO MO/ YIIIOM K TOPH30HTY W TOPU30HTAIIBHO.

N3mepenne yckopeHust CBOOOAHOTO TaIeHusl.

Hanpasnenue ckopocTH Mpu JBUKEHUHU TI0 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3yueHnne HepaBHOMEPHOTO ABMKEHUS C LIEIBIO OMPEIEIeHNs MTHOBEHHON CKOPOCTH.

I/ICCHe}IOBaHI/Ie COOTHOIICHUA MCEXKIAY IMYTAMHU, HpOfIJIeHHI)IMPI TCJIOM 3a IIOCIICAOBATCIIBHBIC
pPaBHBIE NPOMEXYTKHM BPEMEHH IIPU PABHOYCKOPEHHOM JIBIDKCHHM C HA4YaJIbHOM CKOPOCTBIO, PABHOU
HYIIIO.

M3yueHune ABUKEHUS IIAPUKA B BI3KOW XKUAKOCTH.

W3ydenne ABMKEHNUS Tena, OPOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

IIpunuun ortHocutenbHOCTH ['anmunes. IlepBeiii 3akoH HeroTona. MHepuuaibHBIE CHCTEMBI
OTCuéTa.

Macca Tena. Cwra. [puamum cyneprno3unuu cuil. Bropoit 3akon HeloToHa i1 MaTepHalbHOMN
Touku. Tperuii 3akoH Hpr0TOHA 111 MaTepuanbHBIX TOYEK.

3aKoH BCEMUPHOTo TaAroreHus. Cuna tspkectH. [lepBast kocMudeckas CKOpOCTb.
Cuna ynpyroctu. 3akoH I'yka. Bec tena.



Tpenune. Bugpl Tpenus (mokosi, ckoibxkeHusi, kauenus). Cunma tpenus. Cyxoe Tpenue. Cuna
TPEHHS CKOJIBKCHUS U cHiia TpeHus mokos. Koadduiment tpenus. Criaa COMPOTHBICHUS TIPU JBUKCHUN
Tesa B XKHUIKOCTH WUJIH rase.

[TocTynaTenbHOE W BpaliaTeIbHOE IBMKEHUE a0COTIOTHO TBEPIOTO Tea.

MoOMEHT CHIIbl OTHOCUTENBHO OcH BpaleHus. [Inedo cumnsl. YcnoBus paBHOBECHs TBEPIOTO Tea.

TexHudeckue yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHWE: TMOAUIMIHUKY, JIBHUKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHue uHEPIUH.

CpaBHEHHE Macc B3aUMOJICHCTBYIOIIUX TeEJl.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnosxeHue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTHU OT JIe(hOpMaIInu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MaICHUU.

CpaBHeHHE CUJT TPEHUS MTOKOS, KaYeHHS U CKOJIbKESHHUS.

YcioBus paBHOBecHs TBEPAOro Tena. Bubl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomoi

N3yuenne nprxeHus: Opycka 1o HaKIIOHHOH IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIIMX B MPYKUHE ¥ PE3MHOBOM 00pasie, OT
ux nedopMarim.

HccnenoBanue ycinoBUid paBHOBECHUS TBEPAOIO TENA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3axonvt coxpanenus 6 mexanuxe

Nmnynsc MaTepuanbHON TOYKH (Tena), CHUCTEMBl MaTepHaidbHBIX TO4YeK. VIMIynmbC CHIIBI U
W3MEHEHHUE UMITYJIbCa TeNld. 3aKOH COXPAaHEHUS UMITyJIbca. PeakTUBHOE JBUKEHUE.

PabGora cunbl. MOIIHOCTD CHIIBI.

Kunerndeckas sHEprusi MaTepuaibHOH TOYKH. TeopemMa 00 N3MEHEHNH KHHETUYECKOW IHEPTUH.

[lorentmanbHass »Heprus. [loTeHnumanbHas »Heprust ympyro AeGpOpMHPOBAHHOW TPYKUHBL
[loTeHnmanbHas Y3HEPTHS TeNa BOJIM3H MTOBEPXHOCTH 3eMITH.

[loTreHnmanbHbIe 1 HEMOTEHIIMATBLHBIE CHITBL. CBSI3b pabOTHl HETIOTEHIIMATBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON SHEPTHH CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXAHUUECKOW SHEPTHUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuuecKkue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KOMEDP, MPYKUHHBIM TUCTOJIET,
JIBIKEHUE PAKET.

Lemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

[lepexox moTeHUMANBEHOW SHEPTUH B KWHETUYECKYIO U 00paTHO.

Yuenuueckuil sxcnepumenm, nabopamopHule pabomul

N3ydenne abCOMOTHO HEYIPYTOTO yAapa ¢ MOMOIIBIO IBYX OJTMHAKOBBIX HUTSHBIX MaATHUKOB.

HccnenoBanne cBsizn pabOTHl CHIIBI C M3MEHEHHEM MEXaHWYeCKOH JHEpruH Tejla Ha NpUMepe
pacTsDKEeHUS] pe3NHOBOTO KTyTa.

Pa3nen 3. MoJiekyasipasi (pM3MKa H TEPMOIMHAMHUKA
Tema 1. Ocrosvt MONEKYAAPHO-KUHEMUYECKOT meopuu
OCHOBHBIE TIOJIOXKEHHSI MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OMNBITHOE OOOCHOBAaHUE.
BpoynoBckoe pBmwkenue. Juddysusa. Xapaktep nBmKeHHs W B3aMMOJCHCTBUS YACTHI[ BEIIECTBA.
Mopnenu cTpoeHUs Ta30B, KHUAKOCTEH U TBEPIBIX TEN U OOBSICHEHHWE CBOWCTB BEUIECTBA HA OCHOBE ATHX
Mozeneld. Macca u pa3mepsl Mojekyi. KonuuectBo BemectBa. [loctosiHHas ABoramapo.
TemnoBoe paBHoBecue. TemmnepaTypa u e€ usmepenue. lllkana remnepatyp Llenbcus.



Mopens wuaeanpHoro rasa. (OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KMHETHYECKOH TEOpHUHU
UAeanbHOro Taza. AOCOMIOTHasl TemIeparypa Kak Mepa cpeJHed KWHETHYEeCKOW IHEPruH TEIIOBOTO
nBrkeHus dactul] rasa. llkana temnepatyp KensBuna. 'azoBble 3akoHBI. YpaBHeHue MeHpaeneeBa—
Knaneiipona. 3akon JlansToHa. M30mpoiiecchl B HI€aNbHOM Ta3e ¢ MOCTOSHHBIM KOJINYECTBOM BEIIIECTBA.
I'paduueckoe npencraBaeHne H30IPOLIECCOB: U30TEpPMa, H30X0pa, n300apa.

TexHHUeCcKHe yCTPOICTBa U IPaKTHUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BelecTBa, (oTorpaduu MOJIEKYNl OpraHu4ecKuX
COEIHECHU.

OnbITel 10 TUQPY3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBH)KECHUSL.

Mogens onbita LTepHa.

OnbIThI, OKA3BIBAIOIIUE CYIIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMOJEHCTBYS.

Mojens, WITIOCTpUpYIOLIas MPUPOY JaBJISHHS ra3a Ha CTEHKH COCy/a.

OnBITHI, WILTIOCTPUPYIOILUE YPAaBHEHNE COCTOSHHUS HUA€ATHHOI0 Ta3a, H30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

OmnpeneneHne Macchl BO3[yXa B KIACCHOW KOMHATE€ HAa OCHOBE M3MEpPEHHH 00bEMa KOMHATHI,
JTaBJICHUA U TeMIIepaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKY TapaMeTpaMu COCTOSHUS pa3peKeHHOTo rasa.

Tema 2. Ocrosbl mepmoouHamurku

TepMonnHaMuveckast ciucreMa. BHyTpeHHsST SHEprusi TepMOINHAMHYECKON CHUCTEMBI U CITOCOOBI
e€ mameneHns. KonmmuecTBo TerioTel M paboTta. BHyTpeHHsS dHEprusi OAHOATOMHOTO HJICATBHOTO Ta3a.
Bune! Temmonepenayn: TEIIONPOBOAHOCTh, KOHBEKIIHS, H3IyICHUE. Y IeTbHas TeITIOEMKOCTh BEIIECTRA.
KommuecTBO TETIOTHI pH TeIUIoNepeaye.

[lonsitne 06 agmabatHOM mpomecce. IlepBriit 3akoH TepmomuHamuku. llpuMeHeHme mnepBoro
3aKOHA TEPMOJWHAMUKH K M3omponeccaM. [ paduueckas naTEppeTanus padboThI rasa.

Bropoii 3akoH TepmoauHaMukn. HeoGpaTuMocTh IpoIieccoB B IPUPOJIE.

TermoBeie Mamuebl. [lpuHIMTBL MefCTBUS TerUioBBIX MammH. [IpeoOpazoBaHust »Heprum B
TEIUIOBBIX MamnHax. KoaddunumeHt mome3Horo neicTus TerwioBodl mammbel. [ukn Kapao m ero
KOA(PGUITUEHT TIOJIE3HOTO JIEHCTBHS. DKOIOTHUECKHE TPOOIEMBI TeTITIOIHEPTETHKH.

TexHUYEeCcKHEe yCTPOWCTBA M MPAKTHYECKOE IMPUMEHEHHWE: JBHUTaTellb BHYTPEHHErO CrOopaHus,
OBITOBOM XOJIOAUIBHUK, KOHIUIIHOHED.

Lemoncmpayuu

W3MeHneHnne BHYTpeHHEW SHEPTHH Tella IPHU COBEPIIEHUH PAOOTHI: BBUIET MPOOKU U3 OyTHUIKH TIO
JIEHCTBHEM CXKaToro BO3AyXa, HarpeBaHue »ddupa B JaTyHHOW TpyOke mTyT€M  TpeHUs
(BUEOIEMOHCTpAITHS).

W3meHeHue BHyTpEeHHEH SHEPTUH (TeMIepaTyphl) Tela IMpH Terionepeaye.

OnbIT 110 aAa0aTHOMY PACITUPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu napoBoit TypOUHBI, [BUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, rabopamopule pabomol

M3mepenue yaenbHON TENIOEMKOCTH.

Tema 3. Azpezamnste cocmoanusa eeujecmea. Pazosvie nepexoovl

[TapooOpa3oBanre u KoHAcHcamus. Vcnapenue W KuneHue. AOCOIIOTHAasE W OTHOCHUTEJIbHAS
BJI@XHOCTh BO3Ayxa. HacelmeHHsld map. YaenpHas TeIUIOTa MapooOpa3oBaHUsA. 3aBUCHUMOCTH
TEeMITepaTyphl KUTICHUS OT JaBJICHUSI.

Teépmoe teno. Kpucrammudeckue u aMmopdHbie Tejia. AHU30TPOIHS CBOMCTB KpUCTauIoB. JKuakue
kpuctayuiel. CoBpeMeHHbIe MaTtepuaibl. [ImaBienne u KpucTammu3anus. Y eibHas TeIUIOTa IJIaBJICHUS.
CyO6mmmartus.

YpaBHeHHE TEIIIOBOTO Oaanca.



TexHudeckue yCTpONUCTBA U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U NMCUXPOMETP, KaTIOPUMETD,
TEXHOJIOTUH MOJYYCHHUSI COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCJIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJOTUH.
Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TApPOB.

Kunenue npu NoOHM>KEHHOM JABICHUM.

Crioco0bl U3MEPEHHUS BIAKHOCTH.

HaGnronenue HarpeBaHus U IDIABJICHUS KPUCTAUIMYECKOTO BEIIECTRA.
JeMoHCTpanus KpucTaiioB.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomoi

N3mepeHne 0THOCUTEIBHOM BIAXKHOCTH BO3AyXa.

Paznen 4. DaekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OneKkTpu3auus Tell. ODIEeKTpudyecKud 3apsan. JBa Buaa sJeKTpuyecKux 3apsioB. [IpoBonHHKW,
JUDIIEKTPUKY U MOTYIPOBOAHUKH. 3aKOH COXPAHEHUS SIIEKTPHUECKOTO 3apsaa.

BzaumopeiictBue 3apanoB. 3akoH Kynona. TodeuHbI 3JIEKTpUYECKUN 3apsii. DIEKTPUUYECKOE
nosie. Hanpsx€HHOCTD anekTpuyeckoro mnois. IIpuHumn cynepno3uuuu 3JeKTPUUECcKUX mnojieil. Jlnnuu
HaNPsKEHHOCTH JEKTPUIECKOTO MOJIS.

Pabora cun snektpoctarmdeckoro mons. [lotennuan. PazHocte morteniuanoB. [IpoBogauku u
JUDIIEKTPUKY B 3JIEKTPOCTaTUUIECKOM Toje. JAuaaekTpudeckast IpOHULAEMOCTb.

OnekrpoémkocTh.  KoHaeHcaTop. ONEKTpOEMKOCTh  IUIOCKOIO  KOHAECHCATOPA.  DHEPrus
3apsHKEHHOT0 KOHIEHCATOpa.

TexHU4YecKkre YCTpOHCTBA W INPAKTUYECKOE MPHUMEHEHHE: JJIEKTPOCKOI, JIEKTPOMETP,
9JIEKTPOCTATHYUECKAs 3allUTa, 3a3eMJICHHE DJICKTPOIPUOOPOB, KOHACHCATOP, KOMMPOBAIBHBIN amlmapar,
CTPYWHBII IIPUHTED.

Jlemoncmpayuu

YeTpoiCcTBO M IPUHIMI IEHCTBHS AJIEKTPOMETPA.

B3aumoeiicTBre Ha3JIEKTPU30BAHHBIX TE.

DNEKTPUUYECKOE TOJIE 3aPSHKEHHBIX TE.

IIpoBOAHMKH B JIEKTPOCTATHUECKOM TIOJIE.

DnexTpocTaTuyeckas 3amuTa.

JMdIeKTpUKH B 3JIEKTPOCTATUIECKOM TIOJIE.

3aBHUCHMOCTb JIEKTPOEMKOCTH INIOCKOTO KOH/IEHCATOpa OT IJIONIAAN TUIACTHH, PACCTOSHHS MEXIY
HUMH U JUJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsuKeHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3mepenune 351eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannstit Inekmpuueckuii mox. Toxku é paznuunsix cpeoax

DNIEKTPUIECKUNA TOK. YCIIOBHS CYIIECTBOBAHHUS JJIEKTPUIECKOTO TOKa. Mcrounmku Toka. Cuia
TOoKa. IIOCTOSAHHEIN TOK.

Hamnpspxenune. 3akon OMa jy1st y9acTKa IeIH.

DJIEKTPUIECKOE COMPOTHBICHHUE. YIIEIHHOE CONMPOTUBICHUE BemiecTBa. llocmemoBaTenbHoe,
napauienbHOe, CMEIIAHHOE COeTMHEHNUE TPOBOHUKOB.

Pabora anexkrpuueckoro Toka. 3akoH J[xoyns—JleHa. MoIHOCTh 3JIEKTPHYECKOTO TOKA.

DIEKTPOABIKYLIAS CUJIa U BHYTPEHHEE CONPOTUBIICHUE UCTOYHHKA TOKA. 3aKoH OMa 11l OJIHOM
(3aMKkHYTOW) 3ekTpudeckol nernu. Koporkoe 3aMbikanue.

OIIEKTpPOHHAsI MPOBOJUMOCTbH TBEPABIX METAIOB. 3aBUCUMOCTbH COMNPOTHUBICHUS METAIOB OT
TeMriepaTypbl. CBEpXIIPOBOIUMOCTD.

OneKTpUUYECKUH TOK B BakyyMe. CBONWCTBA DJIEKTPOHHBIX ITyYKOB.



[onynpoBoguuku. CoOCTBEHHAs! U IPUMECHAs! MPOBOAMMOCTD MOTYNPOBOAHUKOB. CBOHCTBa p—N-
nepexoa. [lomynpoBoJHHUKOBBIE TIPUOOPHI.

ONEeKTpUYECKUI TOK B pacTBOpPax M pacIuiaBax IEKTPOIUTOB. DIEKTPOIUTHYECKAsS TUCCOLUAIUS.
ONeKTponu3.

OnekTpuyeckuil TOK B razax. CaMOCTOATENbHBII W HECAMOCTOSATENBHBIN pa3psia. MonHus.
IInazma.

TexHudeckue ycTpoiicTBa M MpPaKTUUYECKOE MPHUMEHEHHE: aMIIEpMETp, BOJIBTMETP, pPeocTar,
WCTOYHUKH TOKA, JJIEKTPOHATpeBaTeNbHBIC NPUOOPHI, 3JEKTPOOCBETHTENbHBIC NPUOOPHI, TEPMOMETP
COIIPOTHBIICHUSI, BaKyyMHBIH JHOJ, TEPMUCTOPHI M (HOTOPE3UCTOPHI, MOIYNPOBOAHUKOBBIN AWO,
raJbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIIPSKEHUS.

3aBUCHMOCTH CONPOTUBIIEHNS LWINHAPUYECKUX NMPOBOAHUKOB OT JJIMHBI, IUIOMIAU TOIEPEYHOTO
CEYeHHUs U MaTepHana.

CMeniaHHOEe COeIMHEHUE MPOBOAHHUKOB.

IIpsimoe u3MepeHue 3MeKTpoABIKYIIEeH cuibl. KopoTkoe 3aMblkaHNe TajbBaHUUYECKOTO dJIEMEHTa
Y OLIEHKa BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTH CONPOTHUBIIEHHS METAIJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3JIEKTPOJIMTOB.

HckpoBoii pa3psit ¥ IPOBOAMMOCTD BO31yXa.

OOHOCTOPOHHSSA NPOBOAUMOCTD AHOAA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi

N3ydeHne cMelmaHHOro COSqUHEHNS PE3UCTOPOB.

W3MepeHue JIeKTPOABIKYIIEH CHIIBI HCTOYHUKA TOKA M €70 BHYTPEHHETO COIIPOTHBIICHUS.

Habmronenue snexTponmsza.

Me:xnpeaMeTHbIe CBA3H

Wzyuenne kypca ¢usukun ©OazoBoro ypoBHs B 10 kjacce ocymiecTBiseTcss ¢ Y4ETOM
COJEepPKATENIbHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHKH, OMOJOIMH, XHMHH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YYCHHEM METOJOB HAYYHOrO ITO3HAHUS: SBIICHHE,
Hay4YHbIH (akT, rumoresa, (uU3MUEcKas BEIMYMHA, 3aKOH, TEOpHs, HaOJIOJeHHE, OSKCICPUMEHT,
MOJIETIMPOBaHNE, MOJEINb, U3MEPEHUE.

Mamemamuka: pelleHHE CUCTEMBbl YpaBHEHMH, NHHeWHas (yHKuus, napabona, runepodosa, ux
rpauKy M CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOMKAECTBO, BEKTOPHI M X NMPOEKLIUU Ha OCH KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonoeus: MexaHuueckoe ABMKEHHE B XHUBOH mpupoae, Tuddysns, 0cCMOC, TEIUIOOOMEH KHUBBIX
OpraHu3MoB (BHIbI TEIUIONEPEIAUH, TEIUIOBOE PAaBHOBECHE), AIEKTPUIECCKUE SIBIICHUS B )KUBOH NPUPOJE.

Xumusi: JACKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJIIpHAsl Macca, TEIMJIOBBIE CBOWMCTBA TBEPABIX TEJ, KUAKOCTEH M Ta3oB, DJIEKTPUUECKUE CBOWCTBA
METaJIJIOB, JIEKTPOJIUTHYECKAs! TNCCOLIMAINS, TaIbBaHUKA.

Teoepaghus: BIAXKHOCTH BO3/1yXa, BETPHI, OapOMETp, TEPMOMETP.

Texnonocusa: mpeoOpazoBaHWE [BMIKEHWH C WCIONb30BAHWEM MEXaHW3MOB, Y4ET TPEHHS B
TEXHHKE, TOAIINITHIKH, UCTIOIH30BAHNE 3aKOHA COXpPAHEHMS HMITYJIbca B TEXHUKE (paKeTa, BOJOMET U
JIpyTHe), ABUTaTellb BHYTPEHHETO CrOpaHHWsA, MMapoBas TypOMHA, OBITOBOW XOJIOAWIBHHUK, KOHIUIIMOHED,
TEXHOJIOTHH TOJYYEHHsSI COBPEMEHHBIX MaTEpHaIoOB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH,
3JIEKTPOCTaTHYECKass 3alluTa, 3a3eMJIGHHE OJJIEKTPONpPHUOOpPOB, KCEPOKC, CTPYHHBIA MPHHTED,
3JIEKTpOHArpeBaTeNbHbIE MPUOOPHI, JIEKTPOOCBETHTENLHBIE PHOOPHI, FATbBAHHUKA.



11 KJIACC

Paznen 4. DnekTpoauHaMuka

Tema 3. Maznumnoe none. IneKmpomazHumHas UHOYKYUs

IlocTostHHbIE MarHuThHl. B3aumonelcTBHE NOCTOSHHBIX MarHuToB. MarnutHoe noisie. Bektop
MarHuTHOM HMHAyKUMH. [IpuHOIMI Cynepno3uLMM MarHUTHBIX MOJei. JIMHWMM MarHUTHOM MHAYKIMH.
Kaptuna nuHuil MarHUTHON MHAYKLMH I1OJISI HOCTOSIHHBIX MarHUTOB.

MarsuTHO€e nojie NpoBOJHHUKA C TOKOM. KapTuHa NHHHMIA MHIYKIWA MarHUTHOTO MOJS AJIMHHOTO
MPSIMOTO TIPOBOJHHAKA M 3aMKHYTOTO KOJIBIIEBOTO NPOBOJHHUKA, KAaTymku ¢ TOkoM. OmbIT ODpcrena.
BzaumoaeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amriepa, e€ MOIyJIb U HaIIpaBIICHHE.

Cuna Jlopenma, e€ mMonyns W HampaBieHue. JBIDKEHHE 3apsHKEHHON YacTHIBI B OZHOPOIHOM
MarauTHoM tone. Padota cumer Jlopentia.

SlBnenue  aneKTpoMarHUTHOM  uMHAYKOUM. [loTOK  BekTOpa  MAarHUTHOM — MHAYKLIMH.
DIEKTPOABIKYLIAS CUIIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHuTHOU nHaykuuu dapazest.

Buxpepoe anekTpuyeckoe mosie. DIEKTPOABIKYLIAs CHUIIa HHIYKLIUU B IPOBOJHUKE, IBIKYIIEMCS
MOCTYNATEIbHO B OJHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTE. SIBIEHUE CAMOMHIYKIUU. DICKTPOIBIKYILAS CUIA CAMOMHTYKIUU.

DHeprusi MarHUTHOT'O MOJISA KATYIIKU C TOKOM.

DIIEKTPOMarHUTHOE MOJIE.

TexHuueckue  ycTpOHMCTBA M MPAKTHUYECKOE  NPUMEHEHHE:  MOCTOSIHHBIE  MAarHUTBHI,
3IEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIH 3J1€MEHTAPHBIX YACTUL, MHIYKIUOHHAS NI€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIOHEHNE QJICKTPOHHOI'O ITy4YKa MarHUTHBIM I10JIEM.

JInaun WHAYKOHUKU MarHuTHOT'O I1OJIA.

B3aumopneiicTBUe IBYyX IPOBOJHHUKOB C TOKOM.

Cuta Amriepa.

HeiictBue cunbl JIOpeHIia Ha HOHBI 3JIEKTPOJIUTA.

SIBiieHUE JIEKTPOMArHUTHON MHIYKIIHUH.

ITpaBuno Jlenna.

3aBHCHUMOCTH SHCKTpO)IBH)KyHIeﬁ CHJIbl MHAYKIIUA OT CKOPOCTU M3MEHCHUS MAarHUTHOT'O IOTOKA.

SIBiieHrE CaMOMH Ty KIIVH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

I/I3y'-ICHI/Ie MAarauTHOIO IOJIA KaTYIIKH C TOKOM.

HccnenoBanne AeWCTBUS TTOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

Hccnenoanue siBleHMs 3J€KTPOMATHUTHON MHTYKLIHH.

Pa3nen 5. KoneGanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHUmMHbIE KOJ1€OAHUA

Konebarenbnas cucrema. CBoOomHBIE MexaHWYecKHue KojeOaHus. [apMoHHuUeckue KoseOaHus.
[lepuon, yacrora, ammintyaa u daza xoneOaHuid. [IpykuHHBIA MasTHUK. MaTeMaTH4eCKUil MasSTHUK.
YpaBHeHHE rapMOHUYECKUX Kosiebanuil. [IpeBparienue sHEPruu pH rapMOHMYECKUX KOJIEOAHUSX.

Konebarenbupiii  koHTYp. CBOOOAHBIE  3JIEKTPOMAarHUTHBIE  KojeOaHHs B  HICAIbHOM
Koe0aTelbHOM KOHType. AHAJOTHS MEXIy MEXaHHYEeCKHUMH W JJIEKTPOMAarHUTHBIMH KOJEOaHUSMHU.
®opmyna TomcoHa. 3aKOH COXpPaHEHHUS SHEPTUH B HJICATBHOM KOJIe0aTeIbHOM KOHTYPE.

IIpencraBnenne o 3aTyxarommx KojeOaHUsAX. BeIHY)KZEHHbIE MeXaHWYecKne KoJeOaHus.
Pe3onanc. BeiHykIeHHBIE DIIEKTPOMAarHUTHBIE KOJIEOaHusI.



Ilepemennbiit Tok. CuHYCOMJANbHBIA MEpPEeMEHHBIA TOK. MOIIHOCTE TEPEMEHHOTO TOKA.
AMIIIUTYAHOE U ACUCTBYIOIICE 3HAUCHUE CUJIBI TOKA U HATIPSIKEHUSL.

Tpaunchopmartop. IlpousBojcTBo, mepemada U MOTPEOJICHHE AICKTPUYECKOH  3IHEPrUU.
DKOJIOTUUECKUE PUCKU MPU MPOU3BOJCTBE NIEKTpodHEepruu. KynsTypa UCIONB30BaHUS 3JICKTPOIHEPTUU
B ITIOBCETHEBHOM KU3HU.

TexHuueckue yCTpPOWCTBA UM MPAKTUYECKOE MPUMEHEHHUE: JJICKTPUUECKH 3BOHOK, TeHepaTop
MEPEMEHHOT0 TOKA, TUHUH JCKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoOJICOATeIbHOW CHUCTeMbl (MPYKUHHBIH WM MaTeMaTHYCCKUN
MAasITHUK).

HaGnroenue 3aTyxarmux KoineOaHuii.

HccnenoBanue CBOWCTB BBIHYKIEHHBIX KOJICOAHUM.

HaGnronenue pezoHanca.

CB0OOIHBIC 3JICKTPOMATHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKAQ M HAIMPSKCHHUS OT BPEMEHHU) IS DJIEKTPOMArHUTHBIX
KoJieOaHuii.

Pe3onanc mnpu mocIeAOBATEIFHOM COCAMHEHHUU PE3UCTOpa, KATYIIKH WHIYKTUBHOCTH U
KOH/JIEHCATOopA.

Mopenb TUHUH SJEKTPOTIEpEaaun.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

HccnenoBanne 3aBUCHMOCTH TIEPUO/Ia MATBIX KOJIEOaHWH Tpy3a HA HUTH OT JUTMHBI HUTH ¥ MacChl
rpysa.

HccnenoBanue MEepeMEHHOrO0 TOKA B LEMU U3 IMOCIEIOBATENbHO COECIMHEHHBIX KOHIEHCATOpa,
KaTYLIK{ U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHBLE B0IHbL

MexaHnyeckue BOJHBI, yCIOBHs pacnpoctpaHeHusa. [lepuon. CkopocTh pacmpocTpaHEHUs U
JuTHA BONHEL [lomepeunsie u mpotonsHbIe BOMHBL VHTEpdepeHus u mudpakiws MeXaHHIeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJIHBI. YCJOBHUS M3JIY4YEHHUs JJIEKTPOMArHUTHBIX BOJH. Bzaumuas
opueHTanus BekTopoB E, B, V B snextpomarnuTHON BOJHE. CBOMCTBAa AJIEKTPOMArHUTHBIX BOJIH:
OTpakeHHWe, MPEIIOMIICHUE, MOJSIpU3alus, qudpakuus, naTepdeperius. CKopocTh 3MEKTPOMAarHUTHBIX
BOJIH.

[Ikana 3neKTpoMarHuTHBIX BOJIH. [[prMeHeH e AIeKTPOMarHUTHEIX BOJIH B TEXHUKE H OBITY.

[IpuHIUMIBL paaAUOCBSI3U U TeNEeBUICHUA. Paquonokanusi.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEebl.

TexHuueckue yCTpOWCTBAa M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
YABTPa3BYKOBasl JUACHOCTUKA B TEXHUKE U MENUILIMHE, pajap, PaguoNpUEMHUK, TEIEBU30D, AHTEHHA,
tenepon, CBU-neyn.

Lemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TIOTIEPETHBIX U MPOIOTHHBIX BOJIH.

Konebmromeecst Teno Kak KICTOYHUK 3BYKa.

HaGuroienue oTpaxxeHust U NpeIoMICHHS MEXaHUYECKUX BOJIH.

Ha6monenue uarepdepeHmnu u 1udpakiiud MEXaHHUECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGuroieHue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYI0H M 4aCTOTON KOJIeOaHUH.

HccnmenoBanne CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaKEHHUE, IPEIIOMIICHHE, MOJSIPU3aIns,
nudpakiys, HHTephEpeHIIU.

Tema 3. Onmuka

I'eomeTrpuyeckas ontuka. IIpsimonnHeiHOE paclpoCTpaHEHUE CBETa B OJHOPOJHOM cpene. Jlyd
cBeTa. TOUeUYHBI HCTOYHHK CBETA.



OTtpakeHue cBeTa. 3aKOHBI OTpaXKeHHUs cBeTa. [locTpoeHre n300paskeHHi B TNIOCKOM 3€pKalle.

[IpenomiieHne cBeta. 3akOHBI MpENOMJICHUSI cBeTa. AOCONIOTHBIM TOKa3aTellb MPEIOMICHUS.
IlonHOE BHyTpeHHee oTpakeHue. [IpeaenbHbIit yroi MOMHOT0 BHYTPEHHETO OTPayKEHUs.

Hucnepcus cBera. CioxHbIl cocTaB Oenoro cera. L{BeT.

Cobupatomniye U paccenBaromue TUH3bl. ToHKas nuH3a. DOKyCHOE paccTOSIHUE M ONITUYECKAs CHJla
TOHKOH nuH3HL. [TocTpoeHne n300pakeHuid B COOMPAIOIINX M pacCeHBalOUINX JuH3aX. Dopmysa TOHKON
JIMH3BL. YBEJIWYEHHE, 1aBaeMOe JTMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. MuTepdepenuus cBera. KorepeHTHbIE HWCTOYHHUKH. YCIOBUSI HAOIIOACHUS
MaKCUMyMOB M MHHUMYMOB B HHTEp()EpPEHUHOHHOH KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
MCTOYHUKOB.

Hudpaxnus ceeta. Judpaknuonnas pemeérka. Y cnoBue HaOMOACHUS TNIABHBIX MaKCUMYMOB TIPH
najiecHN MOHOXPOMATHYECKOTO CBeTa Ha AU(DPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckre ycTpoiicTBa M MPaKTHYECKOe TMPHMEHEHWe: OYKH, Jymna, Qoroanmapar,
MPOCKIMOHHBIA anmapar, MHKpPOCKOI, TEJIECKOI, BOJOKOHHAs OINTHKA, IOu(pakiuoHHAs pemérka,
MOJIIPOU.

Jlemoncmpayuu

[MpssMonuHEliHOE pacpoCTpaHEHUE, OTPaKEHHE U MTpeoMiieHHe cBeTa. ONTHYECKUE MPUOOPEI.

IlonHOE BHYyTpeHHee oTpakeHne. Mojienb CBETOBO/Ia.

HccnenoBanne cBOWCTB N300pakeHU B TMH3AX.

Mogenu MUKpOCKOIa, TEIECKOIA.

HabGmronenue naTepdepeHnny creta.

HabGmronenue mudpaxnum cera.

HabGmronenue mucnepcuu ceera.

[Tony4eHue crieKTpa ¢ HOMOLIBIO IPU3MBI.

[Tony4eHue criekTpa ¢ HOMOLIbIO JUPPAKIHOHHOHN PEIIETKH.

Habmionenue nmomnsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, rabopamopuuvie pabomsi

W3mepeHne nokaszaress NpesIOMIICHHS CTEKJIA.

HccnenoBanne cBOWCTB N300pakeHU B TMH3AX.

Habmionenue aucnepcuu ceera.

Pasznen 6. OcHOBBI cCeNMAJIbHON TEOPUU OTHOCUTEIBLHOCTH
I'paHnIBI IPUMEHUMOCTH  KJIAcCUYECKOW MexaHuku. llocTymarel crenuanbHOW — TEOpUH
OTHOCHUTEJIFHOCTH: WHBAapPHAaHTHOCTh MOJYJSI CKOPOCTH CBE€Ta B BaKyyMe, NMPHUHLMUI OTHOCHUTEIHLHOCTH
OWHIITEHHA.
OTHOCHTENBHOCTh OTHOBPEMEHHOCTH. 3aMeJICeHHE BPEMEHH 1 COKpAIIEHUE JITTHHBI.
DHeprys ¥ UMITYJIbC PEISTUBUCTCKON YaCTHIIBI.
CBsI3p MacChl C IHEPTHEN U UMITYJIbCOM PESITUBUCTCKOI YaCTHIIBI. DHEPTHUS MOKOS.

Pa3nen 7. KBanToBasi puzuka

Tema 1. Dnemenmul K6AHM OGO ONMUKU

®otonsl. Dopmyna [lnanka cBs3u 3HEprum (HOTOHA C €r0 YACTOTOH. DHEPrUs U UMITYJIbC (POTOHA.

OtkpeiTue u uccnepoBanue Qorodddexra. Ombitel A. I'. CroneroBa. 3akoHbl (GoToddhdEKTA.
VYpaeHenue Duiniureiina 11t poroaddekra. «KpacHast rpanuia» dporosaddexra.

Hasnenue ceeta. Onbitel I1. H. JIeGenena.

XUMHUYECKOE JAEHCTBUE CBETA.

TexHMUECKHE yCTPOHCTBA M MPAKTHYECKOE MPUMEHEeHre: (POTOIIEMEHT, (HOTOATUHK, COTHEUHAS
OaTapesi, CBETOIHOI.



Lemoncmpayuu

®oT03¢PeKT Ha YCTaHOBKE C IMHKOBOH MIACTHHOM.

HUccnenopanue 3akoHOB BHeNTHero (poToaddekra.

Cseroauon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -yactuu. [lnanerapHas mopenb
atoma. [loctynatel bopa. M3nyuenune u mornomeHne (OTOHOB MpH MEpexoe aroMa ¢ OJHOTO YPOBHS
SHepruu Ha Apyroil. Buasl cnektpoB. CekTp ypoBHEN 3HEPTUH aTOMa BOJOPOJIA.

Bonnosie coiicTBa yactuil. Bonusl ne bpoitns. KopnyckynsspHO-BOTHOBOM Tyamu3Mm.

CHOHTAaHHOE U BBIHYX/IEHHOE U3TyUYECHHE.

TexHHUYeCcKre YCTPOWCTBA M MPAKTHYECKOE MPUMEHEHHUE: CIEeKTPaJbHBI aHanu3 (CIEKTPOCKOM),
na3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Monens onbiTa Pesepdopaa.

Omnpenenenye AIUHBI BOJIHBI J1a3epa.

HabnroneHue mUHEHYATHIX CIEKTPOB M3TyUCHHSI.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

HaOmroneHue mMHEHYaToro crekTpa.

Tema 3. Amomnoe adpo

OKCHEpUMEHTHI, JOKa3bIBAIOIINE CIOXKHOCTh CTpoeHHs sapa. OTKpBITHE pagHOaKTUBHOCTH.
Omnwitel Pezepdopaa mo ompeneneHnio cocrtaBa paanoakTUBHOTo m3inydeHus. CpoiicTBa anmb(a-, OeTa-,
ramMma-u3nydeHus. BrusHue paanoakTHBHOCTH HA KUBBIE OPTaHU3MEI.

OTkpeITHE IPOTOHA W HewTpoHa. HyknonHas mozens siapa [eitzenOepra—lBanenko. 3apsy gapa.
MaccoBoe uuncio sipa. 1M30Tomsl.

Anbda-pacnan. ONEKTPOHHBIH M TMO3UTPOHHBIM Oera-pacmaa. ['amma-uznydeHue. 3akoH
PaluoaKTUBHOTO pacnaja.

OHeprus CBA3M HYKJIOHOB B siipe. Snepubie cuibl. JledekT maccol sapa.

SAnepubie peakuun. Jlenenue u CUHTE3 sIep.

Snepusiii peakrop. TepmosmepHbiii cuHTe3. [IpoOneMbl W TEPCHEKTHUBBI SAEPHONH SHEPTETHKH.
OKOJIOTMYECKHE aCIEKTHI SIIEPHON SHEPreTHKH.

OneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.
MeToapl HabIIOAECHUS U PErUCTPALMH 3JIEMEHTAPHBIX YaCTHII.
@DyHpaMeHTaNbHbBIE B3aUMOACHCTBHA. EQMHCTBO (hU3HMUecKoi KapTHHBI MUDA.

TexHuueckune ycTpoiicTBa M NMpakTHUECKOe NPUMEHEHHE: JI03UMeTp, Kamepa BuibcoHa, sepHbIit
peaxTop, aToMHast boMOa.

Lemoncmpayuu

Cu€TYrK NOHM3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopule pabomol
HUccnenoBanne TpekoB yacTHil (10 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DneMeHTHI ACTPOHOMHUM M ACTPO(PU3NKH
Ortarsl pa3BUTHs acTpoHOMHUU. [IpukianHoe 1 MUPOBO33pPEHYECKOE 3HAUEHUE ACTPOHOMUH.
Bup 3Bé3nnoro Heba. Co3Besaust, ipkue 3BE3/bl, IUTAHETHI, UX BUANMOE ABHKECHHUE.
ConHeuHas cucrema.
Connue. Conneuynast akTUBHOCTh. Mcrounuk sneprum CosHua M 3BE3A. 3BE3IBI, UX OCHOBHBIE
XapaKTepUCTUKH.  JlMarpaMMa  «CHEKTPaJbHBIM  Kil1acc —  CBETHUMOCTBb». 3BE3ABI  TJIaBHOU
MOCIIEA0BATENIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» ISl 3BE3]l TJIaBHOW MOCIEA0BATENBHOCTH.



Baytpennee ctpoenue 3B€371. COBpeMEHHBIE MPEICTABIECHUS O MPOUCXOXKACHUN U dBotonnu ConHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mrneunsiii Ilyte — nama [amakTtuxa. [lomoxenue u naBuxkenue Conuua B [amaktuke. Tumbl
rajakTuk. PagroranakTuku u kBa3apsl. UEpHBIE ABIPHI B Apax TalaKTHK.

Bcenennas. Pacmmmpenne Beenennoit. 3akon Xa06ia. Pas0oeranue ramaktux. Teopust Bonbiioro
B3phIBa. PennkToBOE H3NyUeHue.

MacmrabHast cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npobaemMbl aCTpOHOMHUHU.

Yuenuueckue nabmooenus

Habmionenust HEBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH LIS
OTIpeJiesICHHsI TIOJIOKEHH HEeOEeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ans CeBepHOTo
MOJTyIIAPHS U SIPKUE 3BE3MBI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro [lytu.

Odo0maromee MOBTOpeHHE

Posb ¢u3nku ¥ aCTpPOHOMHUHM B 3KOHOMHYECKOH, TEXHOJOTHYECKOW, COIMAIbHOH M 3TUYECKOU
cdepax JAesITeTbHOCTH YelIOBeKa, POJIb U MECTO (PU3UKH U aCTPOHOMHUH B COBPEMEHHOW Hay4YHOW KapTHHE
MUpa, PoJib (PU3NIECKOH Teopur B (HOPMUPOBAHUM TPEACTABICHHN O (PU3NUECKON KapTHHE MUPA, MECTO
¢u3nueckoll KapTUHBI MHpa B OOIIEM pSAYy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEACTaBICHUH O
IIPUPOJE.

Me:xknpeaMeTHbIe CBA3H

Wzyuenne xypca ¢usukm OazoBoro ypoBHS B 11 Kiacce OCYIIECTBISIETCS C  YYETOM
COJEPKATENIbHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHKH, OHMOJIOIMH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YYCHHEM METOJOB HAYYHOrO ITO3HAHUS: SIBICHHE,
Hay4yHbIi (akT, rumoresa, (uU3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HaOMIOJCHHE, SKCIIEPHUMEHT,
MOJIETTMPOBaHNE, MOJEINb, U3MEPEHUE.

Mamemamuxka: pelieHUe CUCTEMBbl YPaBHEHHH, TPUTOHOMETPHUUECKUE (YHKLIUHU: CHHYC, KOCHHYC,
TAQHT€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI M HMX IMPOEKIHUH Ha OCH
KOOpJIMHAT, CIJIOKEHWE BEKTOPOB, IPOW3BOJIHBIC 3JIEMEHTapHBIX (DYyHKIMHA, NPU3HAKH TON00US
TPEYroJbHUKOB, OIPEACICHUE IUIOIAAN IUNIOCKUX HUryp U oobéMa Ted.

buonoeus: snexTpuueckue SIBICHUA B JKMBOM NpHUpoJe, KojeOaTelbHbIE IBWKEHUS B YKUBOH
MIPHUPOJIE, ONTHYECKUE SIBICHUS B )KUBOH NMPUPOJE, AEHCTBUE PAUALINN HA )KUBBIE OPIaHU3MBI.

Xumusi: CTPOGHHE aTOMOB W MOJIEKYJ, KPUCTAJUIMUECKAsT CTPYKTypa TBEPIBIX TEN, MEXaHU3MBI
00pa3oBaHMs KPUCTAUIMYECKOHN PEIETKHY, CIIEKTPAIbHBIA aHaJIH3.

leoepaghua: wmarHuTHBIE TOMIOCa 3€MIIM, 3QJIEKM MAarHUTHBIX pyn, (GOTOCHEMKA 3eMHOMN
MTOBEPXHOCTH, MPEICKA3aHNE 3EMIIETPSICEHH.

Texnonozus: JIMHWUM DIIEKTpOIEpenad, IEHEpaTOop MEPEMEHHOrO0 TOKa, JJIEKTPOJBUTATENb,
WHIYKOUOHHAS TIeYb, pajap, pagluonpuéMHHK, TeJeBH30p, aHTeHHa, Tenedon, CBY-neus,
MPOEKIMOHHBIN annapar, BOJIOKOHHAsI ONITHKA, COJTHEYHas Oarapesl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «Dus3mka» Ha ypoBHE CpeaHEro o0mero odpazoBaHUs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECHEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaIpeJIMETHBIX U TIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JImdHOCTHBIE PE3yJbTaThl OCBOCHUS y4eOHOro mpeamera «Du3nka» HOKHBI OTpaKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaIOIUXCS PyKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPECHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAlMii, MO3UTUBHBIX BHYTPEHHHUX
yOXKICHHUI, COOTBETCTBYIOLIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHUIHCKOTO  0OIIecTBa,
pacumpeHe >KM3HEHHOTO OMbITa M OIbITa ACATEILHOCTH B IMPOIIECCE peaTnu3allMi OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIBHON IEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUM  OO0ydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTI'O 4JIEHA POCCUICKOIr0 O0IIECTBa;

NPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYSCKUX TYMAHUCTHYCCKHX M JICMOKPATHYCCKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO [IEATEIbHOCTh B WHTEpEcax TpakJaHCKOTro oOIIecTBa,
y4acTBOBATh B CAMOYIIPABIICHUH B 00pa30BaTEIbHON OpraHU3alluu;

YMEHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C WX
GYHKIIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM IEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh POCCUMCKON I'paXTaHCKON UACHTUYHOCTHU, TaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM, JIOCTHIKEHUSM POCCUHUCKHX
y4EHBIX B 007acTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PEIEeHUs, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B IEATEIHLHOCTH YUEHOTO;

OCO3HAHUWE JIMYHOTO BKJIa/Ia B OCTPOCHHUE YCTOMYMBOTO OYIyIIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUYAsi 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIIETO
buznyecKoil HayKe;

5) TPy10BOT0 BOCIIMTAHMS

WHTEpPEC K pasIuyHbiM cdepam TpodecCHOHATbHON JesATEIPHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyiei
npodeccuu 1 peann3oBbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0OrM4eCcKOro0 BOCIIUTAHHUS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYpBl, OCO3HAHHME TJIOOANBFHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKpPY’XKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH J1eATeIbHOCTH, TOTOBHOCTh B IpOIECCe M3YUYeHHs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO AESITEIBHOCTh UHIMBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

[lo3HaBaTe/IbHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBrble Jiornyeckne JeiicTBUA:

CaMOCTOSITENILHO (POPMYITMPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPEIICTIATH 1S JCSITCIIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTECPUHU UX JTOCTHIKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKH ITOCIICICTBUI JICSITCIBHOCTH;

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPadOTy B YCIOBHSX pPEATbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJIEHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble ucciaenoBaTebCKHeE JeiiCTBHS

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMUA TOHSITHSIMH W METOAaMu (pu3uvecKoi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITEThHOCTH B 00JacTU
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIIeHHs 3a1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMS;

BJIQJICTh BHUJIAMHU JICATEIIPHOCTH IO TOJYYEHUIO HOBOTO 3HAHWsS, €r0 HHTEPIpETaIliH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUiX, B TOM YHCIE MPHU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH IPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3ajJady, BBIJIBUTATH
TUIOTe3y €€ pelIeHHs, HAaXOJIWUTh apryMEHTHI I J0Ka3aTelIbCTBA CBOMX YTBEPKICHHIMA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3MPOBATh TIOMYYEHHBIE B XOJE peHICHHs 3aJauyd  pPe3yJabTaThl, KPUTHUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHECHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYyIHPOBaTH COOCTBEHHBIE 33Jaud B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCIIE TIPH U3yUEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCHUTH 3HAHUS M0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEEATEIbHOCTH;

YMETh HHTETPHUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE UJIEH, TPeJIaraTh OPUTHHAIBHBIE MOXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a49H, TOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYYCHHA I/IH(I)OpMaLII/II/I (1)H3I/II-ICCKOI‘ 0 COACPIKAHUA U3 UCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBJISATh IIOMCK, aHAJIU3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JIIOZ[€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (U3WYECKOTO COACPKAHMS B pasIudHbIX (popmarax ¢ yu€ToMm
Ha3HAueHUs MHPOPMALMU W LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
MPEJICTABICHUS U BU3YaIH3aI1H.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOM JCSATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYAllMH U CMATYaTh KOH(IMKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUN ¢ yué€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBHSL IO €€ IOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACHPENENATh POJIH C y4ETOM
MHEHHUH YYaCTHUKOB, 00CY>KAaTh Pe3yJbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXJOr0 YYaCTHHKA KOMaHJIbl B OOLIMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLIEHMBATh WJEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATH ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U ()OPMYITHUPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PACUYETHBIX M KA4YeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHHSI TMPAKTUYeCKO paboThl ¢ Y4ETOM UMEIONIUMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JTaBaTh OICHKY HOBBIM CHUTYAIHsIM;
pacIIMpSTh paMKH y4€OHOTO TIPEIMETa Ha OCHOBE JIMUHBIX MPEIOUYTCHUH;
JIeNiaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATH MTPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO DJPYAUIMH B o0mact (GU3HKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN;

UCIOJIb30BaTh IPUEMBI peIeKCUU 7Sl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB JIESITEIbHOCTH;

MPUHUMATH ce0sl, MOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B mporiecce qocTrkeHHs THYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpefHero oluiero oopa3oBaHus y 00ydarolUXCs COBEPUICHCTBYETCS 3MOIMOHAILHBIM
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOperyJIMPOBaHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE APYTHUX,
YYHUTBIBATh €0 MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHUS C JAPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

MNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYHAIOLINXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTOo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KAPTHUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IPAKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUUTBIBaTh TPAHMIBI TNPUMEHEHUS H3YUEHHBIX (U3MUECKUX Mojenel: MaTephalbHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TEJIO, MACANBHBIM Tra3, MoJenu
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TEJN, TOUCUHBIH HJIEKTPUUECKHM 3aps] MpU pelIeHUuU
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKHUE SBIEHUS (IIPOIeCcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE NPSIMOJMHEWHOE BH)KEHUE, CBOOOJHOE TaJeHuEe Tell,
JIBIDKCHHE TI0O OKPYXXHOCTH, WHEpIHs, B3auMmojencTBue Tein, nuddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JXKUAKOCTeH M TBEPIBIX Tes, M3MEHEHHE 00bEMa Tell NMpU HarpeBaHUU
(oXJaXaeHNN), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHne, KpUCTAJUIN3aLus,
KHUIIEHUE, BJIaKHOCTh BO3J/lyXa, MOBBIIIEHHE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIy IapaMeTpaMd COCTOSIHMSI ra3a B H30Ipolleccax, JJIEKTpU3alus Tell,
B3aMMOJIEICTBHE 3apsi/10B;



ONKCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHE BEITUUYMHBI: KOOpIMHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUjla, UMITYJIbC Teja, KHHETHYECKasl
SHEprus, MOTEHIMAJIbHAs SHEPIrHs, MEXaHWdyeckas paboTa, MeXaHHMYECKas MOIIHOCThb; MIpHU
ONMHMCAHUU TPABUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HUCHOJIB3YEMBIX BEIUYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyIruMHU BEJIMYMHAMU,

ONUCHIBATh HW3YUYEHHBIC TEIUIOBbIE CBOWCTBA TEN M TEIUIOBBIC SIBICHUS, HCIIOJb3Ys
dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
Xa0TUYECKOTO JIBI)KEHUS MOJIEKYJ, CPEIHEKBaJIpaTUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI DHEPrus, padora rasza, KOd(pQUIMEHT IOJIE3HOTO JIEHCTBHS TEIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3YEeMbIX BEITUYHH,
uX O0003HAYeHUS M EAUHHIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

ONMCHIBATh HU3YUYEHHBIEC 3JIEKTPUUECKHUE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPa3sHOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3yeMbIX BEIWYMH, MX OOO3HAYCHHS] M €IUHUIIBL;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3Ys (pU3MUecKhe 3aKOHBI U
MPUHLMILL: 3aKOH BcemupHoro tarotenus, |, |l u Il 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXaHUYECKOM SHEPTuH, 3aKOH COXpPAHEHHs UMITYJIbCa, MPUHIUI CYNEPIO3ULIMN CHUII, TIPUHITUI
paBHONpPAaBUs MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOECHHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCONIOTHOM TeMIepaTypoil, MEepBbI 3aKOH TEPMOAMHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MIPUHITUTIBI ICHCTBUS MAIIMH, TPUOOPOB U TEXHHUUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX HM3MEpPEHUH, TpH 3TOM  (HOpMYIHpPOBATH
npoOnemMy/3ajlady W TUNOTE3y Yy4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEJI0KEHHOTO 000PYI0BAHUS, TPOBOAUTD OMBIT M OPMYITUPOBATH BHIBO/IBI,

OCYHIECTBIISATh TPSMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, TPHU HTOM
BBHIOMPATh ONTUMAJBHBIA CIMOCO0 H3MEPEHHS W WCIIOJb30BAaTh HW3BECTHBIE METOJbI OIICHKHU
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIb30BaHUEM
OpSIMBIX  M3MEPEHH, TMPH AITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pPE3YyJIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUJEC TAOJUIl U TpaHUKOB, JIe1aTh BBHIBOIBI
0 pe3yJIbTaTaM MCCIIEOBAHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO Tpyda MPU TPOBEACHUM HCCIEIOBaHUN B paMKax
y4eOHOTO JKCIIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U JIaOOpaTOPHOTO 000PYJ0BAHMUS;

pemate pacu€THbIE 3aadd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbl0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UIECKYIO
MOJIeIb, BBIACHATh (U3NYECKUE BEIHUYMHBI M (POPMYIBI, HEOOXOIHWMBbIE sl e€ pelIeHUs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BEITHUNHBI,



pelaTh KayecTBEHHBIE 3a/ayM: BBICTPAMBATh JIOTMYECKM HEMPOTHBOPEYMBYIO ILIETIOUYKY
paccyXKIeHHU C ONIOPOH Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHHUS;

UCTONB30BaTh MPH PEUICHWH YYeOHBIX 3aJad COBPEMEHHbIE HH(OPMAIOHHBIE
TEXHOJIOTUHM [UI IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETAMN U IPEACTaBICHUS y4eOHOH u
HAY4YHO-TIONYJISIpHOW HMH(OpManuy, NOJYYEHHOM U3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHUICKUX M 3apyOCKHBIX yUEHBIX-(PU3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns O€30MACHOCTH MPH OOpaIeHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXpPaHEHHS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXKAOIIEeH cpere;

paboTaTh B IpyIIIE C BHIIOIHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH, IUIIaHUPOBATh paboTy
IPYNIbl, palMOHAIBHO paclpeneniaTh O00S3aHHOCTH U IJIAaHUPOBATh JESTENbHOCTh B
HECTaHJIapPTHBIX CUTYyallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenus B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTb Y 00YHAIOLINXCS YMEHHIA:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBaTh TPAHHULIBl TPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJeNell: TOo4YeuHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIETTb aTOMHOTO sI/Ipa MPH PEeIeHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHUE SBJIEHUS (IIPOLECcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBUE MarHUTHOTO IOJII Ha MPOBOAHUK C TOKOM U JBIKYIIUMHCS 3apif,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS U BOJIHBI, IPSIMOJIMHEHHOE pacIpoCTpaHEHUE CBETA, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U MICKYCCTBEHHAs PaIi0aKTUBHOCTD;

OIUCBHIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLIECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: DJICKTPUUECKUHM 3apsf], cujaa TOKa, D3JIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIHANIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHUBHOCTb
KaTYIIKH, SHEPTHs AJIEKTPUUYECKOr0 M MAarHUTHOTO MOJIeH, MepHoJ M 4YacToTa KojeOaHHH B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (hOKyCHOE pacCTOSHHE M ONTHUYECKas CHUjla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O003HAUEHUS U EIUHHIIbI,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUUUHAMM;

ONKCHIBaTh M3yUEHHbIE KBAHTOBBIE SBJICHHUS U TIPOLECCHI, HCIONB3Yd (U3HUECKUe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
uMIyibCc (OTOHA, TEpPHOJ IMOJypacrnaga, SHEpPrus CBSI3M AaTOMHBIX SjAep, HpPU OINUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJB3YeMbIX BEJIUYMH, MX OO0O3HAUYeHUs U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PU3NUECKON BETMUMHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3Ys (pU3MUECKHE 3aKOHBI U
OpUHLOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKLUWH, 3aKOH
IPSIMOJIMHEMHOIO paclpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, YypaBHeHHEe OWHITEWHAa I (GoTodd(deKTa, 3aKOH COXpPAaHEHUS JSHEPruM, 3aKOH
COXpAaHEHUS WMITYJIbCa, 3aKOH COXpaHEHHs DSJIEKTPUYECKOro 3apsiia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3akOoH pajMoOaKTUBHOTO pacmajaa, MpH STOM pa3inydarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPAKEHUE W YCJIOBHUS (TPaHHULIBL,
o0jacTh) IPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJIS MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTh U OIUCHIBATH N300pakKeHHE, CO3/1aBAEMOE TUIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIIEPUMEHTHI IO HWCCICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu 3ToM  (HOpMyIHpOBaTh
npobiieMy/3agauyy W TUIOTE3y Y4eOHOro SKCIIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITHUPOBATH BHIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHS (PHU3UYECKUX BEIWYHMH, IMPH STOM
BBIOMpaATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeNH U3MEPEHMUIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX W3MEPEHUN:
IpUA 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yIbTATHI MOJYYEHHOH 3aBHCHMOCTH
¢u3nyeckux BeIMYMH B BUAE TabmuI U TpaduKOB, JenaTh BBIBOJABI IO pe3yjbTaTaM
WCCIIEIOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyJa MpU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4e0HOrO0 OSKCIIEpUMEHTA, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENIbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pYyI0BAHUS;

pewmiatb pacyu€THble 3aJaud C SIBHO 3aJaHHOM (PHU3MYECKOM MOJeNbl0, HUCHONb3Ys
¢u3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIMMBbIE s €€ peleHus,
IPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyUYEHHOTO 3HaUeHUs (PU3NUECKON BETMUUHBI;

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEYMBYIO LIEMOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIONIb30BaTh NPU  pPEIIEHUH Y4YeOHBIX 3ajad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJIOTUU Ul TIOUCKA, CTPYKTYPHPOBAHHUS, MHTEPIIPETALMH W TPEACTaBICHUS y4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpMAIMM, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€30MacHOT0 MCII0JIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

IPUBOAUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BAaTh TEOPETHUYECKHWE 3HAaHUA MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPH OOpaIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHMS 3JI0POBbsI U COOIIOJICHNS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarollei cpere.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB U TeM uugpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MO3HAHUS 2 0 0 httos://m.edsoo.ru/7FA1bf72
Hroro no pasneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Hlunamika ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmnorexa [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1 0
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubnuorexa [IOK

dazoBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJIMHAMUKA
bubmuorexa [JOK

4.1 JrekTpocTatuia 10 https://m.edso00.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 0 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbIE 5 1 0 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 0 3 https://m.edso0.ru/7f41c97c
Hroro no pazgeny 24
Pa3znen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBHI CTIEITUATTBHON TEOPUHU bubnuorexa [JOK
3.1 4 1 0
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubmuorexa [JOK
4.1
DJIeMEHTHI KBAHTOBOW ONTUKH 6 0 0 htts://m.edsoo.ru/7fA1c97c
4.2 Crpoenne aToma 4 0 0 bubmmoreka [IOK
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4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 nggg;t;;gﬁﬁmmwc
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 I;tilf;:lll//lr?:;(szgroullif4lc97c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB
Ko
HT
po Hpa DJIeKTPOHHbIE
Ne K undgposbie
n/ Tema ypoka Bc T yec
HBI oOpa3oBaTe/ibHbIE
n ero KHe
e pecypchbl
pa6
pa OThbI
oot
bl
®usznka — Hayka o npupojie. Hayuneie bubmmorexa [TOK
1 Y PHpOAe. Hiay 1 0 0 https://m.edsoo.ru/ff0c32
METO/IbI IO3HAHUS OKPYKAIOIIIET0 MUPa 02
Poab u mecTo pusuku B hopMupoBaHUM bu6mmoreka [IOK
2 COBPEMEHHOW HAyYHOH KapTHHBI MHpPa, B 1 0 0 https://m.edsoo.ru/ff0c33

MIPaKTUYECKON JESITeIbHOCTH JI0AEH

MexaHHYeCKO€e IBHKEHHUE.
OTHOCHTENBHOCTh MEXaHHYECKOT'O
neukeHus. [lepemenienue, CkopocTs,
YCKOpEeHUe

4 PaBHOMEpHOE MPAMONTMHEHHOE IBHKEHHE 1 0 0

€6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c35
08

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c36
20

PaBHOYCKOpeHHOC HpﬂMOHHHeﬁHOC

bu6mmoreka [IOK

5 1 0 0 https://m.edsoo.ru/ff0c37
JIBIDKEHUE
2e
bu6mmoreka [IOK
CBo0O Y
6 BODOJHOE MaJIeHHe. ¥ CROpeHte 1 0 0 https://m.edsoo.ru/ff0c39
CBOOOHOTO MaIeHUS o
KpuBonuneiinoe nBuxenue. /[prmxenue bubmorera [JOK
7 p ’ 1 0 0 https://m.edsoo.ru/ff0c3a

MaTCpHaHBHOﬁ TOYKHU 110 OKPYKHOCTH

[Mpunatmn otHOCUTENbHOCTH ["anumes.
8 WNHepuuanbHble CUCTEMBI OTCUETA. 1 0 0
[Tepsslii 3ak0H HproTOHA

Macca Tena. Cuna. [IpuHnmn
9 Cynepro3uiuu cuii. Bropoii 3akox 1 0 0
Herorona nis MaTepuaibHOM TOYKU

da

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOc3b
e8

bu6nmnoreka [JOK
https://m.edsoo.ru/ffOc3b
e8

10 Tpernii 3akon HeroToHa 1y1st 1 0 0

bu6mmoreka [IOK
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https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3be8
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MaT€pHaJIbHBIX TOUCK

https://m.edsoo.ru/ffOc3b
€8

3aKOH BCEeMHUPHOro TsaroteHus. Cuia

bubmuoreka [JOK

11 https://m.edsoo.ru/ff0c3d
Tsokectu. [lepBas kocMHuYecKkasi CKOPOCTh 00
bu6mmoreka [JOK
12 Cuua ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ffOc3e
18
Cuna tpenus. KoaddunmeHnt tpenus. bu6muoreka IIOK
13 Cwuita cOnpOTUBIICHUS TTPH ABHUKEHUN https://m.edsoo.ru/ffOc3f
TeJa B KUJAKOCTH WM rase 76
[TocTynarenbHoe U BpalareabHOe
N bubmuoreka [JOK
JBIKEHHE a0COJIIOTHO TBEPJOTO TEa.
14 https://m.edsoo.ru/ffOc41
MowmeHT cunsbl. [lne4do cuibl. Y cinoBus 26
paBHOBECHs TBEPIOTO Teja T
Nmnynbc maTepuanbHOM TOYKH, CUCTEMBI
bubmuoreka [JOK
MaTepHUATBHBIX TOYCK. VIMITYIIbC CHIIBL.
15 https://m.edsoo.ru/ff0c43
3aKOH COXpaHEeHUsI UMITYJIbCA. 46
PeakTuBHOE nBHKEHUE o
PaGoTta u MOIITHOCTH CHITBIL.
o bubmuoreka [JOK
Kunetnyeckast 3HEPTHsI MaTePHATLHOMN
16 https://m.edsoo.ru/ff0c45
ToukH. TeopeMa 00 U3MEHEHUH 02
KHHETUYECKOW SHEPTUU T
[TorenimansHas 3HEPTHS.
[ToTenmanpHas SHEPTUSI YIIPYTO bubn  wmoteka [JOK
17 nehOpMUPOBAHHON MPYKUHBI. https://m.edsoo.ru/ff0c46
[ToTennmansHas >Heprus Tena BOIU3U la
MOBEPXHOCTH 3eMITU
[ToTeHManbHBIC U HETIOTECHITHATLHBIC
cuibl. CBsI3b pabOTHI HEMTOTEHITUATBHBIX bu6mmoreka [JOK
18 CHJI C U3MEHEHUEM MEXaHUICCKOM https://m.edsoo.ru/ff0c47
SHEPTUM CUCTEMBI TeN. 3aKOH 8c
COXPaHEHUS MEXaHUYECKON YHEPTHU
JlabopaTopHas pabota «lccnenoBanue
19 CBSI3H PaOOTHI CHITBI C H3MCHEHHEM
MEXaHHYECKOM SHEPTHUH TeJla Ha TIPUMEpe
PaCTSKEHUS PE3UHOBOTO KI'yTa»
Kontponbnas paboTa mo teme bubnmnoreka [JOK
20 «Kunemaruka. JlnHaMuka. 3aKOHBI https://m.edsoo.ru/ffOc4b
COXPAHEHHUS B MEXAHUKE 74
21 OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO- bubnmoreka [JOK

KUHETHUYECKON Teopuu. bpoyHOBCKOE

https://m.edsoo.ru/ffOc4d
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https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
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newkenue. uddysus

Xapaxkrtep JBHKEHUS U B3AUMOAECHCTBUS

22 yacTHIl BeulecTBa. Moenu cTpoeHus
ra3oB, JKMJIKOCTEU U TBEPIBIX TEN
23 Macca moneky:. KoauyecTBo BemecTsa.
[Tocrosnnas ABoraapo
24 TennoBoe paBHOBecue. Temneparypa u e€
u3Mepenue. [llkana remneparyp Llenbcust
Wneanpueiii raz B MKT. OcHoBHOE Bubmiorexa LIOK
25 https://m.edsoo.ru/ffOc4f
ypaBHeHue MKT de
AOGcomtoTHas TemIepaTypa Kak Mepa
. . bubnmoreka [JOK
CpelHEe KHHETUYECKON SHEPTUHr
26 https://m.edsoo.ru/ffoc51
JBU>KEHUS MOJIEKYJI. Y paBHEHHUE le
MenneneeBa-Kianeipona o
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaboparopHas pabdora «lccnenoBanue
28 3aBHCUMOCTH MEXJy IapaMeTpaMu
COCTOSIHHS pa3pEKEHHOTO Ta3ay
N3onponeccel B HI€aNbHOM Tra3e u ux bubmmorexa [TOK
29 https://m.edsoo.ru/ff0c57
rpaduyeckoe npeacTaBieHue 06
BuyTpenHnss sneprus
TEPMOJUHAMUYECKON CUCTEMBI U bub6nuorexa [IOK
30 crocoOb! €€ n3mMeHenus. KonmaecTro https://m.edsoo.ru/ff0c59
TEIUTIOTHI U paboTa. BHyTpeHHSIs1 SHEPTUS 52
0JIHOATOMHOTO HJICAJIbHOTO Ta3a
bu6mmoreka [JOK
31 Buas! Tennonepenaun https://m.edsoo.ru/ffOc5¢
36
VY neapHas TEIO0EMKOCTD BEIISCTBA. bu6mmorekxa [IOK
32 KonuuecTBo TemnoTsl npu https://m.edsoo.ru/ffOc5¢
Terionepenaye. AauabaTHbI mpoiece 36
N bubmuorexa [JOK
[TepBsiii 3aKOH TEPMOAMHAMUKH U €TI0
33 https://m.edsoo.ru/ffOc5e
MIPUMEHEHHE K U30MpoIieccam fo
bu6mmorekxa [IOK
HeoOpaTtumocTs npo1ieccoB B mpHUpoIe.
34 . https://m.edsoo.ru/ff0c62
Bropoii 3akoH TepMOAMHAMUKH 30
[punuun nevictus u KI1J{ ternoBoit Bubmaorexa LIOK
35 https://m.edsoo.ru/ff0c60

MalllTMHbI

Oa
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36

ukn Kapno u ero KITJ

DKoorn4eckue mpoodIeMbl

37
TEIJIO3HEPTETUKU
O6o06matomuii ypok «MosekysipHast bubmorexa LOK
38 https://m.edsoo.ru/ff0c69
¢uznka. OCHOBBI TEPMOJMHAMUKI 38
KonrponsHas pabora o Teme bubmmorexa [IOK
39 «MonekymnspHas ¢puzuka. OCHOBBI https://m.edsoo.ru/ffOc6a
TEPMOJANHAMUKI 50
bubmuoreka [JOK
[TapooOpa3zoBaHue 1 KOHJIEHCAIIHSL.
40 https://m.edsoo.ru/ff0c63
Hcnapenue u kunenue b6
bubmuoreka [JOK
AOGCOIIOTHAS M OTHOCUTEIbHAS
41 . https://m.edsoo.ru/ff0c64
BJI&XKHOCTb BO3yXa. Hacklennslii nap ds
Teépnoe Teno. Kpucraminyeckue u
. bubmuoreka [JOK
amopdHbIe Tena. AHU30TPONHS CBOWCTB
42 https://m.edsoo.ru/ff0c65
KpuctaymioB. Kuakue KpucTauibl. f0
CoBpeMeHHbIE MaTepHalIbl o
bubmuoreka [JOK
[TnaBnenue u kpucraum3anus. Y aenbHas
43 https://m.edsoo.ru/ff0c67
teruioTa miasneHus. Cyomumanus 08
bu6mmoreka [IOK
44 VYpaBHeHUE TEIJIOBOTO OanaHca https://m.edsoo.ru/ffOc68
20
OrexTpu3anus Tell. DIEKTPUUECKUH Brbmmotexa HOK
45 P ' P https://m.edsoo.ru/ffOc6b
3apsn. JIBa BUJa 3JIEKTPUUECKUX 3apsiiOB co
[IpoBOHUKY, TUITIEKTPUKHU U bubnuorexa [JOK
46 MOJIyIIPOBOIHUKH. 3aKOH COXPaHEHUsI https://m.edsoo.ru/ffOc6b
ANEKTPUYECKOTO 3apsaa cc
B3aumopeiictBue 3apsiioB. 3aKoH bubmuorexa [JOK
47 Kynona. TodeuHslii a1eKTpUUECKUd https://m.edsoo.ru/ffOc6c
3apsn ed
Hanpsxk€HHOCTB 3JIEKTPUYECKOTO MOJISL. bubmuorexa [JOK
48 [IpuHIUI Cynepro3UIUH SJIEKTPUIECKUX https://m.edsoo.ru/ff0c6d
nosiel. JInHuy HanpsKEHHOCTH f2
bu6mmorexa [IOK
Pabota cuit 31eKTpoCTaTuueCcKOro moJsl.
49 https://m.edsoo.ru/ffOc6f
[Torenmman. Pa3HOCTh OTEHLIMATIOB 00
50 [IpoBOIHMKYN M AUDIIEKTPUKU B bubnmoreka [JOK

SJICKTPOCTATUYCCKOM II0JIC.

https://m.edsoo.ru/ff0c70
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https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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bubmuorexa [JOK

51 OnekrpoémkocTh. KoHmeHncaTop https://m.edsoo.ru/ff0c71
26
DneKTPOEMKOCTH IIIOCKOTO Bu6noreka LIOK
52 KOHJIEHCATOpa. DHEPrus 3apsiKEHHOTO https://m.edsoo.ru/ff0c72
KOHJIEHCATOPa c0
53 JlaGopaTopHas pabora "M3mepeHue
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMPOBATHLHOTO
54 amnmnapara, CTpyHHOTO MpPUHTEPA.
DneKTpocTaTHUecKas 3alluTa.
3azemiieHue 3NEKTPOIPUOOPOB
DNEeKTPUUYECKHUM TOK, YCIOBUSI €T0
55 cymectBoBanus. [locrosunsiii Tok. Cuina
toka. Hanpsbxkenue. ConpoTuBieHUeE.
3akon Oma 11 yyacTka uenu
[TocnenoBarenvHOE, MapaIebHOE,
bubmuoreka [JOK
CMENIaHHOE COEMHEHNE TPOBOTHUKOB.
56 https://m.edsoo.ru/ff0c74
JlabopaTtopHas pabota «M3yuenue f0
CMENIaHHOTO COEIMHEHHUSI PE3UCTOPOB -
bu6mmoreka [IOK
PaboTta u MOIITHOCTH ANEKTPUIECKOTO
57 https://m.edsoo.ru/ffOc78
ToKa. 3akoH Jlxoyns-Jlenna 38
3axon OMa 1 MOJIHOM (3aMKHYTOH)
anekTpudeckoit nenu. Koporkoe bubnuorexa [JOK
58 3ambikanue. JlaboparopHas pabota https://m.edsoo.ru/ffOc7a
«3mepenne DJ]C ucTOYHMKA TOKA U €T0 e0
BHYTPEHHET'O COITPOTUBIICHUSI
DNeKTpOHHAs TPOBOJAUMOCTH TBEPIBIX
59 METaJUI0B. 3aBUCUMOCTb CONTPOTUBIICHUS
METaJUIOB OT TEMIIEPaTyPHI.
CBepXnpoBOAMMOCTh
50 DNEeKTPUUECKU TOK B BAKyyMe.
CBoiicTBa 2NIEKTPOHHBIX MTyYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U
. bubnmnoreka [JOK
MpUMecHas MpoBOAUMOCTb. CBOMCTBa
61 https://m.edsoo.ru/ff0c84
p—~n-niepexoaa. [lomynpoBoIHUKOBBIE 2
npubopsI o
62 DNEeKTPUUYECKHUI TOK B pacTBOpax u bubnuotexka [JOK



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

pacrmiaBax 3JeKTPOIUTOB.
DAEKTPOIUTUYECKAS AUCCOIUAIIMS.
DIIEKTPOJIN3

https://m.edsoo.ru/ff0c82
ba

DNEeKTPUYECKHUM TOK B raszax.

. bu6mmoreka [JOK
CaMOCTOSTEIIBHBIN U
63 . 1 https://m.edsoo.ru/ff0c84
HECaMOCTOSITEIbHBIN pa3ps. MoyHus. a6
IInazma _
DnexTpuuecKrue mpudophl U yCTPOUCTBA U bubnuoreka [IOK
64 UX IPAKTUYeCKoe npuMeHeHue. Ilpasuna 1 https://m.edso0.ru/ff0c86
TEXHUKH 0€30I1aCHOCTU fc
. bubmuoreka [JOK
006006
65 OOTIHOTIHH YPOK 1 https://m.edsoo.ru/ff0c88
«INEKTPOTUHAMHKA)» be
KontponbHas padoTa mo teme
N bubmuoreka [JOK
«9nekrpocraruka. [locTosHHBIN
66 . 1 https://m.edsoo.ru/ffOc8a
AICKTPUICCKUN TOK. TOKH B pa3IuvYHBIX 84
cpenax» o
PesepsHblil ypok. KonTponbHas padbora bubmorexa HOK
67 . PO " 1 https://m.edsoo.ru/ffOc8c
10 TeMe "DIJIEeKTPOIMHAMUKA 56
. . bubnuorexa [JOK
PeszepBHbIil ypok. O600maronmii ypok mo
68 P P THAIOIEI 7P 1 https://m.edsoo.ru/ffOc8f
temam 10 kacca
6¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoaunuyecTBO 4acoB

Kon
DJIEeKTPOHHBIE
Ne TPOJI
nudposeie
n/ Tema ypoka Be bHBI [MpakTnyeck
o0pa3oBaTejibHbIE
I ero e ue padboTbl
pecypcsbl
pado
ThI
[TocTostHHBIE MATHUTHI M UX
B3auMoOJIeicTBUE. MarHuTHOE bubnnoreka IIOK
nosie. Bektop MarHuTHOM 1 0 0 https://m.edsoo.ru/ff0c97
UHIAYKIMY. JInaun 78
MarHUTHON HHIYyKITUU
MarnutHoe 1ose mpoBOAHHUKA
bubnnoreka IIOK
¢ TokoM. OnbIT DpcTea.
. 1 0 0 https://m.edsoo.ru/ff0c98
BzaumoneiictBue fo
IIPOBOJHUKOB C TOKOM o
JlaGopaTopHnas pabota bubnuotexa [HOK
«M3yuenne MarHuTHOTO IoJIs 1 0 1 https://m.edsoo.ru/ff0c98
KaTYIIKH C TOKOM fe
JlelicTBME€ MArHUTHOTO TIOJS
Ha MPOBOJIHUK ¢ TokoM. Cuna
bubmmoteka [IOK
Awmriepa. JlaboparopHas
1 0 1 https://m.edsoo.ru/ff0c9a
pabota «MccrnenoBanue <0
JIEACTBUSI TOCTOSIHHOTO o
MarHuTa Ha paMKy C TOKOM
JlelicTBME€ MAarHUTHOTO IO
Ha JABUKYIIYIOCS bubmuorexa [JOK
3apshkeHHY0 yactuny. Cuna 1 0 0 https://m.edsoo.ru/ff0c9d
Jlopenna. Pa6ota cuiisl f4
Jlopenna
DneKTpOMarHuTHas
unayknus. [ToTok BekTopa
MarHuTHOM nHayKImu. J1C 1 0 0
WHAYKIHUU. 3aKOH
3JIEKTPOMArHUTHON
nHaykiuu Papanes
JlaGoparopHas paboTa
but6mmoreka [IOK
«MccnenoBanue sSBICHUS
N 1 0 1 https://m.edsoo.ru/ff0cal
AIIEKTPOMArHUTHOM =0
WHITYKITAWY T



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150

10

11

12

13

14

NHnyKTUBHOCTD. SIBIICHUE
camounaykuuu. IJC
CaMOMHIYKITUU. DHEPIus
MarHUTHOTO TIOJISI KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
oJjie

TexHuueckue yCcTpocTBa u
UX IPUMEHEHHE: TOCTOSHHBIE
MarHMThI, 3JI€KTPOMArHUTHI,
JIEKTPOJIBUraTElb,
YCKOPHUTEH 3J1€MEHTAPHBIX
YacTUl, UHAYKIMOHHAS TIeYb
O6o06maromuit ypok
«MarnuTHoOE moIe.
DneKTpOMarHuTHas
WHTYKITHS

KonTponbhas pabota nmo Teme
«MarnuTHoOE ToIe.
DneKTpOMarHuTHas
WHTYKITHS

CB0060iHbIE MEXaHUYECKHE
KosiebaHus. 'apMoHnUeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpamienue sHeprun

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
HepuoJia MajbIX KoieOaHui
rpy3a Ha HUTU OT JAJIMHBI HUTH
¥ Macchl Ipy3a»

KonebarenbHblil KOHTYD.
CBobopHbIe
3JIEKTPOMAarHUTHbIE
KOJIEOAHUS B MI€ATbHOM
K0J1e0aTeIbHOM KOHTYE.
AHajorus Mexmay
MEXaHUYECKUMHU U
ANEKTPOMATrHUTHBIMHU
KOJIEOaHUAMU

bu6nuoreka [JOK
https://m.edsoo.ru/ffOca6
00

bubnnoreka IIOK
https://m.edsoo.ru/ffOcab
82

bubnnoreka IIOK
https://m.edsoo.ru/ffOcad
58

bubmmoteka [IOK
https://m.edsoo.ru/ffOcaf
06

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb8
20

15

®opmyna Tomcona. 3akoH
COXPAHCHHUS YHEPTUU B
ANeILHOM KO0JIe0aTeIbHOM

bu6nuoreka [IOK
https://m.edsoo.ru/ffOch9
c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4

KOHTYpE

16

IIpencrasnenue o
3aTyXaroIIUX KOJICOaHMSIX.
BrinyxkcHHBIE
MEXaHMYECKHUE KOJIeOaHus.
Pe3onanc. BeinyxaeHHbie
3JICKTPOMAarHUTHBIC
KoJieOaHUs

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcbb
86

17

18

19

20

21

22

23

IIepeMeHHBIH TOK.
CunycouanbHbIN
NepeMEeHHbII ToK. MolHOCTh
MEPEMEHHOT0 TOKA.
AMIUIUTYJHOE U
JEeICTBYIOIIEE 3HAYCHHUE CUITBI
TOKa ¥ HAMPSHKCHUS
Tpancdopmarop.
[TpousBoacTBO, Eepenava u
noTpebeHue MEKTPHUUECKOM
SHEPrUuu

YCTpoUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUYECKOTO
3BOHKA, TEHEPATOPA
[IEPEMEHHOT0 TOKA, JINHUN
3JIEKTpoIneperay

DKOJIOTUYECKUE PUCKU TTPU
POU3BOJICTBE
anekTposHepruu. Kynsrypa
UCIIOJIb30BaHUS
3JIEKTPOIHEPTUU B
ITOBCEJHEBHOM KU3HU

MexaHnuecKre BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHMUS.
[Tepuoa. Cxopoctb
pacrpoCcTpaHEHUs U JUIMHA
BOJHBL. [lonepeunsie n
MPOJIOJILHBIE BOJIHBI

3Byk. CKOpOCTb 3BYKa.
I'pomkocTs 3ByKa. Beicora
ToHa. TemOp 3ByKa

ONEeKTpOMarHUTHbBIE BOJIHBL,
MX CBOWCTBA U CKOPOCTb.
IIIxana 31€eKTpOMarHUTHBIX

bubnnoreka IIOK
https://m.edsoo.ru/ffOchd
34

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcc3
24

but6mmoreka [IOK
https://m.edsoo.ru/ffOcca
54

but6mmoreka [IOK
https://m.edsoo.ru/ffOccc
Oc

but6mmoreka [IOK
https://m.edsoo.ru/ffOccf
e0



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

BOJIH

[IpuHIMIIBI paAMOCBA3U U
TenesuaecHus. Pa3surue

24
CPEJICTB CBSI3H.
Pagnonokauus
bu6nmoreka [IOK
KonTponbnas pabota
25 https://m.edsoo.ru/ffOcc6
«Konebanust 1 BOJIHB) P
[Ipamonuneitnoe
pacrnpocTpaHEeHHUE CBETA B bubnuorexa [JOK
26 OJIHOPOJIHOM cpeie. https://m.edsoo.ru/ff0cd3
ToueuHbIii KCTOYHKUK CBETA. 50
JIyd cBera
OtpaxkeHue cBeTa. 3aKOHbI
bubnnoreka IIOK
OTpaKeHHUsI CBETA.
27 . https://m.edsoo.ru/ff0cd4
[Toctpoenue nzobpaxeHuii B c0
IUIOCKOM 3€pKajie o
[Ipenomnenue ceera. [TomHoe
bubnnoreka IIOK
BHYTpPEHHEE OTPa’KEHUE.
28 . https://m.edsoo.ru/ff0cd7
[IpenenbHBINA Yol MOTHOTO f6
BHYTPEHHETO OTPAXKEHU o
JlaGoparopHas paboTa bubnmnorexka HOK
29 «M3mepenne nokazarens https://m.edsoo.ru/ffOcd6
MPETOMIICHUS CTEKIIa» 7a
JInn3sl. [TocTpoenne
. bu6nuoreka [IOK
M300paXeHU B JIMH3E.
30 . https://m.edsoo.ru/ffOcdd
®dopmyia TOHKOH JIMH3HI. le
YBenuueHue JIUH3bI —
JlaGopaTtopHnast pabota
31 «HccnenoBanne cBOMCTB
M300paXeHHUI B TMH3aX»
Hucnepcus cera. CroxxXHbIM
cocTtas 6enoro ceera. L[BerT.
32 JlaboparopHas paboTa
«Habmonenne nucnepcun
CBETa»
WnTepdepennus ceera. bubmuoreka [JOK
33 Hudpakmus crera. https://m.edsoo.ru/ffOced
JlndpakionHas penéTka 22
bu6nuoreka [IOK
[ToniepeyHOCTh CBETOBBIX
34 https://m.edsoo.ru/ffOcf0

BoJH. [lonsipusanus ceeta

2e



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e

OnTuueckue npudopsl U

35 YCTPOWCTBA U YCIIOBHS MX
0e301macHOTO IPUMEHEHUS
I'paHuUIIBI MPUMEHUMOCTH
. bu6nmoreka [IOK
KJIACCHYECKOW MEXaHUKH.
36 . https://m.edsoo.ru/ffOcf8
[TocTynatel ciena bHOM 62
TEOPHH OTHOCUTEIBHOCTH _
OTHOCHUTEIBLHOCTD
bu6nmoreka [IOK
OJIHOBPEMEHHOCTH.
37 https://m.edsoo.ru/ffOcfa
3ame]IeHre BpEMEHU U 42
COKpaIICHHUE JITTUHBI o
OHeprus U UMIYJIbC
9 bubmuorexa [JOK
PESITUBUCTCKOW YaCTHUIIBI.
38 . https://m.edsoo.ru/ffOcfc
CBs13b MacChl ¢ SHEPTUEH U 68
UMITYJIECOM. DHEPTHSI IOKOS _
KontponsHas pabora
bubmuorexa [JOK
«Onruka. OCHOBBI
39 . https://m.edsoo.ru/ffOcf6
CIEIHAIEHON TeopHun f0
OTHOCHUTCIBbHOCTH o
®otonsl. opmyia [Imanka. bubmorexa [JOK
40 https://m.edsoo.ru/ffOcfe
DHeprus U UMNyiasc GOoToOHA 16
OTkpeITHE U HCCIENOBAHNE bubnmnorexka HOK
41 doroaddexra. OnbiTer A. T https://m.edsoo.ru/ffOcff
CroneToBa c4
3akonbl potorddexra.
N . bubmuotexa [JOK
YpaBHeHue DitHIITeHHA 1715
42 https://m.edsoo.ru/ff0d0
dororddekra. «Kpacnas 150
rpanuna» goroapdexra T
Hasnenue ceera. Onbithl I1. bubnmoreka [JOK
43 H. JIebenesa. Xummdaeckoe https://m.edsoo.ru/ff0d0
JEUCTBUE CBETA 4a6
TexHu4eckue ycTpoicTea u
MPAKTHIECKOEe TIPUMEHEHUE:!
44 dboTornemMeHT, GOTOATIUHK,
coJiHe4Has OaTapes,
CBETOIMO/T
Pemenne 3amau mo reme bu6nuoreka [IOK
45 «DneMeHThl KBAaHTOBOM https://m.edsoo.ru/ff0d0
OIITHKI 302
46 Mogens aroma ToMcoHa. bubmuorexa [{OK



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302

OmneiTel Pesepdopaa mo
PaCCesIHUIO 0-YaCTHII.
[InanerapHast Moeslb aTOMa

https://m.edsoo.ru/ff0d0
9la

Bbu6nuoreka [IOK
47 IToctynatel bopa https://m.edsoo.ru/ff0d0a
fa
H3nydeHue u noryioueHne
bu6nmoreka [IOK
($OTOHOB TIpH Mepexojie aTomMa
48 https://m.edsoo.ru/ffodOa
C OJTHOTO YPOBHS YHEPTUH HA fa
Ipyroiui. Buasl crieKTpoB o
BonHoBbIe cBOICTBA YaCTHII.
Bousnnbr ne bpoiins. bubnmnoreka HOK
49 KopmyckymnsipHo-BoIHOBO#M https://m.edsoo.ru/ffod0c
nyanu3M. CIIoHTaHHOE 1 a8
BEIHY)KJICHHOE M3TyUYCHHE
OTKpBITHE PATUOAKTUBHOCTH.
bubmuorexa [JOK
OmnsiTel Pesepdopaa mo
50 https://m.edsoo.ru/ffodof
OTIPENIeICHUIO COCTaBa 0
PaAMOAKTUBHOTO U3TYUYCHHS T
CaoiicTBa anba-, 0eTa-,
51 raMma-m3JrydeHus. Briusaue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI
OTkpBITHE TPOTOHA U
HeliTpoHa. M3oronsl. Anbda- bu6mmoteka [IOK
52 pacnaa. DJIeKTPOHHBIA U https://m.edsoo.ru/ffod1
MO3UTPOHHBIN OeTa-pacra. 162
l'amMmma-u3nydenue
DHeprus CBS3U HYKIIOHOB B
anape. SnepHble peakiuu.
P N P P bubnuotexa [JOK
S nepHebIit peakTop.
53 https://m.edsoo.ru/ffod1
[TpoGieMbl, epCIEKTUBBL, 356
9KOJIOTUYECKHUE aCIEKThI T
AJIEPHON SHEPTEeTUKH
DneMeHTapHbIC YaCTUIIBI.
OTKpbITHE TO3UTPOHA.
Meroanl HaOIMIOAEHNUS 1
bu6nuoreka [IOK
pETHCTpAIH dJICMEHTAPHBIX
54 https://m.edsoo.ru/ff0d0e

yactull. Kpyrislii cron
«DyHnameHTaIbHbIE
B3auMoaeucTeusa. ENMHCTBO
¢$u3nUecKoil KapTUHBI MUPa»

38



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

55

56

Bux 3Bé31H0rO0 HeOda.
Co3zBe3nusi, SpKue 3BE3bI,
IUIAHETHI, UX BUIUMOE
nBmkeHue. ConHevHas
cHcTeMa

Counune. ConHeunas
aKTHBHOCTL. VICTOYHUK
sueprun CoJiHIIa U 3BE3]T

57

58

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
TJIaBHOM
MOCJIEI0BATEIbHOCTH.
BuyTpenHee cTpoeHue 3BE31.
CoBpeMeHHbIE
MIPEICTABJICHUS O
MIPOUCXOKICHUH U SBOJIIOLIUU
Connua u 3B€31

Mineunsiii [1yTe — Hama
I'anaktuka. Ilonoxenue u
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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