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r.Tumamesck, 2023 1.
IMOSICHUTEJIBHAS 3AIIUCKA

[IporpamMma 1o ¢u3uke 0a30BOTO YpPOBHS Ha YpOBHE CpPEAHETO 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE MOJOXEHMA M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBatenbHOl mporpammbl, mnpexacraBieHHbIx B PI'OC COO, a Takke ¢ yd€ToM
(denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHIICTIIIUUA TIPEMOJaBaHUS Y4eOHOTO
npenvera «®Dusmka» B 00pazoBaTeNbHBIX — opraHu3anusx Poccuiickoit  ®eneparum,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE TPOTPAMMBI.

Conepkanre  mporpaMmbl 1Mo (Qu3MKe — HampaBieHO  Ha  (opMupoBaHHE
€CTECTBEHHO-HAYYHOW KapTHHBI Mupa oOydaromnuxcsi 10—11 kmaccoB npu oOydeHnn ux Qpusnke
Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESITEeNbHOCTHOro mojaxoza. IIporpamma mo ¢usuke
cootBercTByeT TpeboBanmsiM PI'OC COO Kk mMmiIaHUPYEeMBIM JIMYHOCTHBIM, TPEIMETHBIM U
METaNnpeMETHBIM pe3ylibTaTaM OO0Y4YeHMs, a TaKKe YYUTHIBAET HEOOXOAMMOCThH peaiu3aluu
MEXIPEAMETHBIX CBsA3eH (DU3MKU C eCTECTBEHHO-HAyYHBIMU Y4eOHBIMHU IpenMeTamu. B Helt
OTIPEICTISIIOTCSI OCHOBHBIC IIENIM M3Y4YCHHUS! (PU3MKK HA YPOBHE CPEIHETO OO0IIero oOpa3oBaHUS,
IUTAHUPYEMBbIE  pPE3YyNbTaThl OCBOEHUS Kypca (U3HKH: JUYHOCTHBIE, MeETampeIMeTHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no ¢pu3suke BKIIOYAET:

® [UIAHUPYEMBIE Pe3yJbTaThl OCBOSHHS Kypca (PM3MKH Ha 0a30BOM ypOBHE, B TOM YHCIIE

MpeIMEeTHBIC Pe3yIbTAThI M0 TOJaM O0Y4YEeHHUS,

e cozaepxaHue yueOHoro npeamera «dusuka» 1o rogaM oOyyeHusl.

dusmKa Kak Hayka 0 Hanbosee oOIIMX 3aKOHaX MPHUPOJIBI, BBICTYIAs B KAUECTBE Y4EOHOTO
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUI 00 OKpyXKarolieM MUpe.
HIkonbHBI Kypc (HU3MKH — CHCTEMOOOPa3yIOUIMi Ui €CTeCTBEHHO-HAYYHBIX y4eOHBIX
IPEIMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBJICHUHN, H3y4aeMBbIX
XUMHEH, Ouonorueil, gusmueckoii reorpadueit u actpoHomueit. Mcnonap3oBaHne U aKTUBHOE
npuMeHeHHe (U3MYECKUX 3HAHUW ONpenessieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, IIOJIYYCHHS HOBBIX
MaTepHajoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHnne U3k BHOCUT OCHOBHOU BKJIAJ B
(hopMHUpOBaHHE €CTECTBEHHO-HAYUYHOW KapTHHBI MUpa o0yJaromuxcs, B popMupoBaHUe YMEHUN
IPUMEHSTh HayYHBI METOJI TO3HAHUS MPU BBIMOIHEHUH MU Y4EOHBIX HCCIIEI0BAaHUM.

B ocHOBY kypca ¢u3nKu aJis YpOBHS CpEAHETO OOIIET0 00pa3oBaHUs MOJIOKEH Pl UIEH,
KOTOpPbIE MOKHO pacCMaTpUBaTh Kak MPUHIIMIIBI €0 OCTPOCHHUS.

Hoes yerocmuocmu. B COOTBETCTBUM € HEW KypC ABISETCS TOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepual U3 BCEeX pa3feNioB (DM3MKH, BKIIOUAET KaK BOMPOCH KIACCHYECKOH, TaK U
COBPEMEHHOW (hPU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBHM ¢ HEW MaTepHall Kypca GU3NKHA 0ObEAMHEH BOKPYT
¢usnyecknx Teopuid. Bemymmm B Kypce sBisiercss (OPMHpPOBAHHE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BEILIECTBE U IOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mnpenanosiaraeT UCHOIb30BaHUE I'YMaHUTapHOTO
noTeHuuana (pu3n4eckoi HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3UKU C pa3BUTHEM OOILECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKHMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU MTPOOIEMaMH.



Hoes npuknaonou nanpasnennocmu. Kype Gpusnku npeamnonaraeT 3HakOMCTBO C HIIMPOKHM
KPYT'OM TEXHMUYECKMX U TEXHOJIOIMYECKHX MPUI0KEHUN U3yYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IMOCPEACTBOM BBEICHHS DJIEMEHTOB COJEpPXKaHMUA,
NOCBALIEHHBIX SKOJIOIMYECKMM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBsSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHMH, a Takke 00CyXAeHus MpoOieM paluOHaIbHOIO MPUPOAOIOIb30BAHUS
¥ 3KOJIOTMYeCKOi 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (M3UKH Ha YpOBHE CpEJHEro oO0Iero oOpa3oBaHUS
ABISAIOTCS (u3ndeckue Teopuu ((GopMupoBaHHE MPEACTABICHUH O CTPYKTYpe MOCTPOCHHS
¢u3nyeckoi TeopuH, poiiM (PyHIAMEHTAJIbHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX
OpPEACTAaBICHUAX O TMpHUPOJE, TpaHHULAX TNPUMEHUMOCTH TEOPHH, [UId  ONHCAHUsA
€CTECTBEHHO-HAYYHBIX SBJICHHI U TPOIIECCOB).

CuCTeMHO-IEITETFHOCTHBIN MOAX0] B Kypce (DM3UKH PEaNN3yeTcs MPEXIE BCETO 3a CUET
OpTraHu3allui AKCIIEPUMEHTAIBHON JeATeNbHOCTH oOy4aromuxcs. [yt 6a30BOro ypoBHS Kypca
(U3MKH — ATO UCHOJIB30BAHNE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
1ab0paTopHEIX paboT, KOTOphIE B MporpamMme o (u3uke OOBEAMHEHBI B OOIIMHA CITMCOK
YYCHHUYECKHX TPAKTHYECKUX paboT. BrlaeneHne B ykazaHHOM IEpedyHE JIa0OpaTOPHBIX padoT,
NPOBOJUMBIX JIJISi KOHTPOJS W OIICHKH, OCYIIECTBIISICTCS yYaCTHHUKAMH O0O0pa3oBaTEIBHOTO
nporecca UcXos U3 0COOEHHOCTEN IUIAaHUPOBAHMS U OCHalleHUs kaOuHeTa pusuku. [lpu sTom
oOecrieynBaeTcsl OBJIAZICHUE OOYYAIOIIMMUCS YMEHHSIMH TIPOBOJMTH KOCBEHHBIC H3MEPECHHS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PH3MUECKUX BEIMYMH M TIOCTAHOBKY OITBITOB IO IIPOBEPKE
NPEIOKEHHBIX THITOTES.

Bonbioe BHUMaHuE yAenseTcs PEeLIeHUI0 pacu€THBIX M KaueCTBEHHbIX 3aj1ad. Ilpu sTom
JUIs pacuE€THBIX 3a/1a4 MPUOPUTETOM SIBJIAIOTCS 3a[a4 C ABHO 3aJaHHOM (U3NYECKON MOJEINbIO,
NO3BOJISIOIINE NPUMEHSATh M3Y4YEHHBIE 3aKOHBl M 3aKOHOMEPHOCTM KaK M3 OJIHOro paszeina
Kypca, Tak 1 MHTETpUpPYsl 3HAHUs U3 pa3HbIX pa3zenoB. [l KayecTBEHHBIX 3a7ay MPUOPUTETOM
ABISIIOTCSL 3aJlaHUd Ha OOBSICHEHUE NPOTeKaHWs (QU3NYECKUX SBICHUM M MPOLECCOB B
OKpyXKarollled JKM3HM, TpeOyromue BblOOpa  (u3MuUecKod Mozxenu Uil CUTyalluu
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmMu PI'OC COO K MaTepuanbHO-TEXHUYECKOMY
oOecrieyeHno y4eOHOro mporiecca 0a3oBbI YpOBEHb Kypca (HU3MKH Ha YpPOBHE CPEIHEro
oOrmiero o0pa3oBaHMs TOJHKEH M3y4daTbCs B YCIOBHSIX IPEAMETHOro KaOMHeTa (U3UKU WIH B
YCJIOBUSX WHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAyYHOro IMKiIa. B kaOunere
¢u3MKu OMKHO OBITH HeoOXxonuMmoe jgabopaTopHOe OOOpyHOBaHME [UIS  BBITIOJIHEHUS
yKa3aHHBIX B MPOrpaMMe Mo (PHU3UKE YUEHHYECKUX MPAKTHUECKUX PAdOT M JEMOHCTPAIIMOHHOE
obopynoBaHue.

JleMoHCTpaniioHHOE 000pyaOBaHWe (OpMUPYETCS B COOTBETCTBHH C TPHUHIIUIIOM
MUHUMAJIBHON TOCTATOYHOCTH M O0ECIIEYMBAET MOCTAHOBKY MEPEYHCIICHHBIX B IMPOTpaMMe 10
(¢u3MKe KITIOYEBBIX JIEMOHCTpAIMKA Il WCCIENOBAHHUS HW3YyYaeMbIX SIBICHHH W TIPOIIECCOB,
SMIMPUYECKUX U (PyHJAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUI.

JlaGopaTtopHoe 00OpyAOBaHHE ISl YUEHWYECKUX IMPAKTHUYECKHX paboT ¢opmupyeTcs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreuuBaeTcs B pacdyére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaronuxcs. TemaTuuyeckue KOMIUIEKThI J1TaOOpaTOpHOro 0O0OpYyJOBaHUS JOJKHBI OBITh
IOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJOTOBBIX M LUGPOBBIX NPUOOPOB, a TaKxke
KOMITHIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BHJIE IIU(PPOBHIX JTaOOpATOPHIA.



OCHOBHBIMH HECJIAMU U3YUYCHUS (1)I/I3I/IKI/I B O6H.[CM O6p330BaHI/II/I SABJIAKOTCA:

dbopMupoBaHHEe HHTEpeca U CTpEeMJICHHs] OOYYaloIIMUXCS K HaydyHOMY H3yYEHHIO
IPUPOIBI, Pa3BUTHE UX UHTEIJICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEJICTaBIEHUI O HaydyHOM METOZAE TMO3HaHUS U (OPMHUpPOBAHUE
HCCJIEIOBATEIHCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBJICHUSM;

(opMUpOBaHKHE HAYYHOI'O MUPOBO33PEHHUS KaK pe3ylbTaTa U3yuyeHUs OCHOB CTPOCHUS
MaTepuu U GyHIAaMEHTAIbHBIX 3aKOHOB (DU3HKH;

dbopMupoBaHre YMEHUN OOBSICHATDH SIBICHUS C HUCIIOJIb30BaHHEM (PU3NYECKUX 3HAHUI
Y Hay4HBIX OKa3aTeNbCTB;

¢dopMHupOBaHUE TPEACTABICHUN O PoK (UBHUKH IS Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHM.

JocTmkenne 3TUX Iene o0ecreunBaeTcsl PEIIeHUeM CICAYIOMMX 3a1ad B IMPOIECcCce

U3yueHus Kypca GU3NKU Ha YPOBHE CPEAHETO 00IIEro 00pa3oBaHMs:

nproOpeTeHre CUCTEMbI 3HaHUHM 00 00X (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsIX, BKIIOYAs MEXAHUKY, MOJIEKYJIIPHYIO (PU3UKY, FNEKTPOJUHAMUKY, KBAHTOBYIO
(GU3UKy U 2TIEMEHTHI aCTPO(PHU3HUKH;

dopmMupoBaHHE yMEHU NPUMEHSATh TEOPETHYECKUE 3HAHUS IS OOBSACHEHHS
¢U3NUYEeCKUX SBIEHUH B MNPHUPONE M JUIS NPHHATUS NPAKTUYECKUX pEIICHUH B
MIOBCEIHEBHOM JKH3HH;

OCBOCHME CIIOCOOOB pEIIEHUs pPA3JIMYHbIX 33Jad C SBHO 3aJaHHON (u3nuyecKon
MOJENBIO, 3aJad, IOJpPa3yMEBAIOLINX CAaMOCTOATENBHOE CO3JaHue (hU3HUECKOU
MOJIEJIH, aJIEKBaTHOM yCIIOBUSM 3a7auu;

NOHUMaHHe (PU3MUECKUX OCHOB M NPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSIHUS Ha OKPY)KAIOILLYIO CPEAY;

OBJI/ICHUE METOJaMH CaMOCTOSTEIFHOTO IJIAHUPOBAHUS M TPOBEINEHUS (HU3MUECKIX
OKCIIEPUMEHTOB,  aHalW3a ©  HWHTEpPHpeTanud  HHPOPMALUH,  ONPEACICHUS
JIOCTOBEPHOCTH MOJIY4YEHHOTO PE3YNbTaTa;

CO3aHHE YCIOBHMH Ul Pa3BUTUS YMEHUH NMPOECKTHO-UCCIIEN0BATEIBCKOM, TBOPUYECKON
JESTEIbHOCTH.

Ha wusyuenue ¢usuku (6a30Bblii ypOBEHb) Ha YPOBHE CpEAHEro o0Imero odpa3zoBaHuUs
orBoautcst 136 vacoB: B 10 kiacce — 68 vacoB (2 yaca B Hexento), B 11 kmacce — 68 vacoB (2

yaca B HEJIEI0).
[Ipennaraemsiii B mporpamme 1o (pu3nKe nepeyeHsb J1abopaTOPHBIX U MPAKTHUECKUX padoT
SBJISIETCS. PEKOMEHJIOBAaHHBIM, YUUTENb JEJacT BbIOOp MPOBEACHUS JIaOOpaTOpHBIX paboT u

OIIBITOB C y‘IéTOM HHAWBUAYAJIBbHBIX 0COOEHHOCTEH o6yqa10mnxc>1.



COJEP)KAHUE OBYYEHUA

10 KUIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI0 MO3HAHUSA
®usnka — Hayka o mpupoge. Haydnsle MeTOnbl MO3HaHUSA OKpyXKaromero mupa. Poib
HKCIEPUMEHTA U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIBI. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUM U mporeccoB. Hayunble runores3sl. Ousnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIINUIT COOTBETCTBHSL.

Ponp u mecto ¢uszuku B (OpMHpOBAHMM COBPEMEHHOM HAaydyHOH KapTUHBI MHpa, B
IIPAKTUYECKOU NEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanorossle 1 I.[H(l)pOBBIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBIOTCPHBIC TATYUKH.

Pa3pen 2. Mexannka
Tema 1. Kunemamuxa
Mexanndeckoe nBmkeHme. OTHOCHUTENIBHOCT MEXaHHYECKOro nBImKeHHa. Cucrema
orcuéra. Tpaekropus.

[lepemenienre, CKOpOCTh (CpeAHsisl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepHaIbHON TOYKHU, UX MPOEKLUU Ha OCH cHcTeMbl KoopauHaT. CllokeHUe MepeMelieHui 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE HpSMOJIMHEHHOE ABkeHHe. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTHU, YCKOPEHHUS, IyTH U MepEeMEIICHNs MaTepUaIbHOM TOUKH OT BPEMEHHU.

CBobosHoe najzieHne. Y CKopeHue cBOOOIHOTO NMajeHHUs.

KpuBonunelinoe nBuxkeHue. JIBH)KEHHE MAaTepUaIbHOM TOYKHM 110 OKPYKHOCTH C
IIOCTOSIHHOM IO MOJYJI0 CKOPOCTbIO. YTJIOBasg CKOpPOCThb, JIMHEWHas ckopocTh. I[lepuon u
gacrorta oOpamienus. LlenTpocTpemMuTenbHOe YCKOpPEHHUE.

TexHuueckue ycTpocTBa M IPAKTUYECKOE IPUMEHEHHWE: CIUIOMETp, JABM)KEHUE
CHAps/10B, LIENTHbIE M pEMEHHBIE NIEpeAayH.

Jlemoncmpayuu

Mopnenb cucteMbl 0TCUETa, MIUTIOCTPALlis KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKECHHUSL.

[TpeoOpa3oBaHue IBUKEHUN C HCIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO34yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue aBm>xeHus Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHus cBOOOIHOTO MaIeHUs.

HamnpasiieHne cKkopocTH Npu ABM>KEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne HEpaBHOMEPHOIO ABMKEHHUSI C LIENbIO ONPEAEIEHNS] MTHOBEHHOW CKOPOCTH.
HccnenoBaHue  COOTHOLIEHMS ~ MEXAYy — MyTSIMH,  OPOHJAEHHBIMH  TEJIOM 34

MOCNeI0BaTeIbHbBIE pPaBHBIE TMPOMEXKYTKH BpPEMEHU TMPU PABHOYCKOPEHHOM JBIDKCHUU C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

HBy‘ieHI/IC JABWXXCHHA LIapHKa B BSI3KOU KHUIKOCTH.

Nzyuenne nBmxeHus Teia, OpOIICHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuxa

[Tpuniun otHocutenbHoCcTH ["anunes. [lepBoiii 3akoH HeroToHa. HEpIManbHbIe CUCTEMBI
OTCU€TA.

Macca tena. Cwuna. IlpuHnun cynepnosunmu cwi. Btopoil 3akoH HberoTrona pms
MaTepranibHON TOUKHU. TpeTnii 3akoH Hpr0TOHA 1711 MaTepUATbHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoybxeHus, kauenus). Cuiia tperus. Cyxoe TpeHHeE.
Cuna TpeHHs CKONBXEHUs U cuia TpeHus nokos. Koagdunuent tpenns. Cuna conpoTHBICHUS
IIPY JBMKCHUH TeJla B )KUJKOCTH WJIU Tas3e.

[ToctynaTensHOE M BpalaTeabHOE ABHXKEHHE aOCOIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpalieHus. Ilnedo cuibl. VYcioBus paBHOBecHs
TBEPIOrO TeIA.

TexHuueckue yCTpoilcTBa M NPAKTHMUECKOE IPUMEHEHHE: MOALIMIHUKH, ABM)KEHHE
HCKYCCTBEHHBIX CITyTHHUKOB.

Llemoncmpayuu

SIBrenne nHepuuH.

CpaBHeHue Macc B3aMMOJECHCTBYIOIIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT J1e(hOpMAIIHH.

Hesecomocts. Bec Tena npu yCKOPpEHHOM NOABEME U MTAJICHUH.

CpaBHeHUE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIBKEHUS.

VYcnoBust paBHOBecUsl TBEPAOTO Tesla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3yuenue aBmxeHus OpycKka 1o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B IPY)KMHE M PE3UHOBOM
obpasrie, oT ux nedopmManuu.

HccnenoBanue yciaoBuil paBHOBECHUS TBEPAOTO TEJIa, UMEIOLLETO OCh BPALCHUS.

Tema 3. 3akoHbl COXpaAHEHUA 8 MEXAHUKE

NMnynec MarepuanbHO TOUKM (Tea), CHCTEMbI MaTepUalbHbIX ToueK. MMmynbe cunbl u
M3MEHEHHNE UMITYJIbCa Ted. 3aKOH COXPaHEHMS UMITyJIbca. PeakTUBHOE IBUYKEHUE.

Pabota cuibl. MOLTHOCTH CHJTBI.

Kunernueckass sHeprust MarepuaibHOW TOUKH. Teopema 00 M3MEHEHMM KWHETHYECKOU
SHEPTHH.

[NotenumaneHas sHeprus. [loTeHnuanbHas sHeprus ynpyro 1e(OpMUPOBAHHON IPYKUHBI.
[TorennmaneHas sHeprus Tena BOJINU3HU NOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHUMaNbHbIE CHIbL. CBA3b pabOThl HEMOTEHLHMAIbHBIX CHII C
M3MEHEHNEM MEXaHUYECKOM SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUECKON SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBAa M NMPAKTHYECKOE NPUMEHEHHE: BOJAOMET, KOIEp, NMPYKUHHBII
IUCTOJIET, IBUKECHHUE PaKeT.



Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTnBHOE IBIKEHHUE.

[Tepexoa MOTeHIMANBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydeHne aOCOMIOTHO HEYMPYroro yaapa C MOMOIIbIO JIBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanue cBsizm pabOTHI CUJIBI ¢ M3MEHEHHEM MEXaHMYECKOW HDHEPruu Tejna Ha
pUMEpPE PACTKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka u TepMOAUHAMHUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH U UX ONBITHOE 0OOCHOBAHHUE.
bpoynosckoe nBwkenue. ubdysms. Xapaktep IBMWKEHHUS ¢ B3aUMOJCHCTBUS YaCTHII
BemiecTBa. Mojiean CTPOEHHsI Tra3oB, >KMIKOCTEH M TBEPABIX Tel U OOBACHEHUE CBOMCTB
BEILIECTBA HAa OCHOBE 3TUX Mojelieil. Macca u pasmepsl Mojekyid. KonaumdyecTBo BelecTsa.
[TocTostnuas ABoraapo.

TenmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcust.

Mopnens uaeanbHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYJISPHO-KMHETHUYECKON TEOpHUH
uaeanpHOro rasa. AOCOJIOTHasg TemIepaTypa Kak Mepa CpeAHEed KHHETUYECKOM SHEepruu
TEIUIOBOrO JBWKEHHMS dactull rasa. Ilkama temnepatyp KensBuHa. ['a3oBble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneitpona. 3akon Jlanerona. M3omporiecchl B MacaIbHOM Tasze ¢
IIOCTOSIHHBIM KOJIMYECTBOM BelecTBa. | 'paduyeckoe mpepcTaBieHne H30MPOLECCOB: U30TEPMa,
u30X0pa, u3obapa.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHME BellecTBa, (¢ororpaduu  MOJEKyI
OpPraHUYECKUX COCAMHEHUMN.

OmnbiTe! 0 AU PY3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUS.

Mogens onbira IITepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOIO B3aUMOICHCTBUS.

Mogenb, HITIOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCy/a.

OMBITHL, WJUTIOCTPUPYIOLIUE YPABHEHHUE COCTOSIHUS UCATBHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuui sxcnepumenm, nabopamopnule pabomuol

Omnpenenenne Macchl BO3QyXa B KIACCHOM KOMHAT€ Ha OCHOBE HW3MEpEHHH 00BEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATYPHI BO3yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEX/y ITapaMeTpaMH COCTOSIHMSI pa3peKEHHOT'0 Tasa.

Tema 2. Ocnoebl mepmoounamuku

TepmoanHamMuueckass cuctemMa. BHYTpeHHsAsI dHEprusi TEPMOAMHAMHUYECKOW CHUCTEMBI U
crocoOb! e€ n3MeHeHus. KonnyecTBo TemioTel U padoTta. BHyTpeHHsIsI 3HEpTUs 0AHOATOMHOIO
uaealbHOTO Tra3za. Buaesl Termonepenauu: TEIUIONPOBOAHOCTh, KOHBEKIUS, W3Iy4YEHUE.
VY nenbHas TEIUIOEMKOCTB BelllecTBa. Komm4yecTBoO TEMIOTH U TEIUIONEPEIaUe.



[lonartue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMonuHamukH. llpumeHeHue
IIEpBOro 3aKOHA TEPMOJMHAMUKHU K n3onpoueccam. I'paguueckas uHTepnperanus padoTsl rasa.

Bropoii 3akon TepmoauHaMuku. HeobpaTuMocTh mpoIieccoB B PUPOIE.

Tennosbie MamuHbl. [IpuHIUOBL AeHCTBUS TerUIoBBIX MamuH. [IpeoOpa3oBanus sHepruu
B TEIUIOBBIX MamuHax. KoagduuuenT noneznoro neictsus TernaoBoil mamusl. [ukn Kapao u
ero KO3 UIUEHT MOJE3HOr0 NEeHCTBUSA. DKOJIOrHUECKHUE TPOOIEMbI TEMII0IHEPTreTHKH.

TexHuueckue ycTpoiicTBa M MPaKTUUYECKOE IMPUMEHEHUE: [BUTaTellb BHYTPEHHErO
CropaHusi, ObITOBOI XOJOMIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

V3meHeHne BHYTpeHHEW HSHEPrMM Tejla MpPH COBEPUICHUU pPAaOOTHI: BBUIET MPOOKH M3
OyTBUIKM TOJl JEHCTBHEM C)KaTOro BO3yXa, HarpeBaHue 3¢pupa B JIATYHHOH TpPyOKe MyTéM
TpeHus (BUICOAEMOHCTPAITSA).

W3menenne BHyTpeHHEH sHEprun (TeMIiepaTyphl) Tela Ipu Terionepeaaye.

OneIT 0 aguabaTHOMY PACUIMPEHUIO BO3/1yXa (ONBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoit TypOHMHBI, BUraTelsi BHYTPEHHETO CrOPAaHUs, pEaKTUBHOI'O JIBUraTeJIsl.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOU TEMTOEMKOCTH.

Tema 3. Azpecammuvie cocmoanua eeujecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u KoHaeHcauusa. Vcmapenne wu  kuneHue. AOCONIOTHAA U
OTHOCHTEJIbHAs BJIAXXHOCTh BO3AyXxa. HachleHHbli nap. YaenpHas TEII0Ta NapooOpa3oBaHuUs.
3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JaBJICHMUSL.

Tsépnoe Teno. Kpucramnnueckue u amopQHbie Tena. AHU30TPOIUS CBOMCTB KPUCTALIOB.
XKunkne xpucramiel. CoBpeMeHHble Marepuaibl. [lnaBiaeHue u Kpuctayumsauus. Y aenpHas
TerioTa miasieHus. Cyoaumanus.

VYpaBHeHHe TEII0BOro OanaHca.

TexHnueckue yCTpONCTBA M NPAKTHYECKOE NIPHUMEHEHHE: TMTPOMETP M IICUXPOMETD,
KQJIODUMETP, TEXHOJOTMU IIOIYYEHHS COBPEMEHHBIX MaTEpHaIOB, B TOM  4YHCIE
HAaHOMAaTEepHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIECHHBIX [1aPOB.

Kunenue npu noHnXeHHOM JaBJIECHUU.

Crioco0ObI U3MepeHHsI BIaKHOCTH.

Habmionenne HarpeBaHUs | TUTABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue OTHOCUTENBHOM BIAXKHOCTH BO3/4YXa.

Pasznea 4. JiekTpoauHaMuKa
Tema 1. Inekmpocmamuka
DnexTpu3anusi Tel. OJeKTpUuecKud 3apsn. JIBa BuUOa DIEKTPUUYECKUX  3apsOB.
[TpoBOIHWKH, TUAICKTPHUKH U IMTOTYIPOBOTHUKH. 3aKOH COXPAaHEHUS MICKTPUICCKOTO 3aps/a.



B3aumoneiictBue 3apsimoB.  3akoH  Kynona. ToueuHbli  3JEKTpUYECKUH  3apsii.
Onextpuueckoe nose. Hanpsoxk€HHocTh 3ekTpuueckoro mnoss. IlpuHuun cynepro3unuu
3JEKTPUYECKUX NOJIeH. JIMHMN HaNPsSKEHHOCTH 3JIEKTPUUECKOTO MOJIS.

Pabora cunm snekrpoctatmdeckoro mojs. [loreHuman. Pa3HOCTP  MOTEHIHMAIOB.
[IpoBOAHUKY W JTUANEKTPUKU B JIEKTPOCTATUUECKOM MoJie. J(ManekTpuyeckasi pOHUILIAEMOCTb.

OnektpoéMkocTb. Konaencarop. DnIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEprus
3apsHKEHHOT0 KOHJEHcaTopa.

TexHuueckue ycTpoiicTBa M TNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
NEKTPOCTaTUYECKasl 3allUTa, 3a3€MJIEHHE 3JIEKTPONpHOOpOB, KOHAEHCATOp, KOMUPOBAIbHBIN
armapar, CTpyHHbIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO M PUHLIMI ACHCTBUS AIEKTPOMETPA.

B3anmopeiicTBre Ha’IEKTPU30BAHHBIX TE.

DIEKTPUUECKOE TTOJIE 3aPsHKCHHBIX TEl.

[IpoBOIHUKY B 3EKTPOCTATHUECKOM IIOJIE.

DNeKTpocTaTUYeCcKas 3alluTa.

JIMBIIeKTPUKHY B JIEKTPOCTATUYECKOM II0JI€.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOIO KOHAEHcAaTopa OT IUIOMAAM  IJIAaCTHH,
PACCTOSIHUSL MEXAY HUMHU U JUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJEHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. [locmosannstit 31exkmpuueckuii mok. Toku 6 paznuunsix cpedax

DNEKTPUUECKUN TOK. YCIIOBHSI CYIIECTBOBAaHUS 3JEKTPUUECKOTO TOKa. MICTOUHMKHK TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 1715 yqacTka LETH.

DnexTpuyeckoe COIIPOTHBIICHUE. VY nensHoe COIIPOTHBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGora snextpuyeckoro Toka. 3akoH Jlxxoymns—JleHa. MomHOCTh 3JE€KTPUUECKOTO TOKA.

DNEeKTPOABUKYILAsl CUJIa U BHYTPEHHEE CONMPOTUBIIEHNE NCTOYHUKA TOKA. 3akoH Oma 11t
MOJIHOM (3aMKHYTOM) 35iekTprueckoit nenu. KopoTkoe 3aMbikaHue.

DNEKTPOHHAs TPOBOAUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTb CONIPOTUBIICHUS] METAJIJIOB
oT Temrneparypbl. CBEpXIPOBOIUMOCTb.

DIEeKTpUUYECKHI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[MonynpoBoguuku. CoOCTBEHHass W NPHUMECHas MPOBOJUMOCTb TOIYIPOBOJHUKOB.
CsaoiicTBa p—n-nepexoaa. [lomyrnpoBoJHUKOBBIE TPHUOOPHI.

DONEeKTpUYEeCKU TOK B pacTBOpax M pacIulaBax 3JEKTPOIUTOB. OJIEKTPOIUTHYECKAS
Juccoruanus. DIEKTPOIH3.

DIIEKTpUUYECKUH TOK B razax. CaMOCTOATENIbHBIN K HECAMOCTOSATENbHBIN pa3psaa. MoJHus.
[Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHHUKH TOKA, JJICKTPOHATPEBATENbHBIE MPUOOPHI, SIEKTPOOCBETHTEIHHBIC



npuOOpbI, TEPMOMETP CONMPOTUBIICHUS, BAKyyMHBIH JHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIN O, TaJbBaHUKA.

Llemoncmpayuu

N3mepenne CHITbI TOKA U HATIPSDKEHUS.

3aBUCHMOCTh COIPOTHBIICHUS IWJIMHIPHYECKUX TPOBOJHHUKOB OT JIJTUHBI, TUTOIIAA
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

CwmenianHOe COeTMHEHUE TPOBOIHUKOB.

[Ipsimoe m3MepeHue >NMeKTPOABMKYIIeH Cuiibl. KOpoTkoe 3aMblkaHHE TalbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBHCHMOCTh COMIPOTUBIICHUSI METAIIIOB OT TEMITEPATYPHI.

[TpoBOAMMOCTB STEKTPOIUTOB.

HckpoBoii pa3psii ¥ IPOBOAUMOCTH BO3AyXa.

OnHOCTOPOHHSIS IPOBOIUMOCTH TUO/IA.

Yuenuueckuui sxcnepumenm, nabopamopnule pabomuol

N3ydeHne cMemanHoro COeAMHEHUSI PE3UCTOPOB.

W3mepeHne ANEKTPOABIIKYIIEH CHUJIBI  MCTOYHMKA TOKa M €ro  BHYTPEHHETO
COTPOTHUBIICHUS.

Hab6monenue anexTposusa.

MexnpeameTrHblie CBA3U

N3yuenue xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C y4ETOM
COJIEp’KATENbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMu MaTeMaTHKH, OWOJOTHH, XWUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meswxcnpeomemuvie nousimusi, CBSI3aHHBIE C HU3YYEHHUEM METOJIOB HAYYHOTO IO3HAHUS:
SIBJICHWE, Hay4YHbIH (akT, rumore3a, (Qu3udeckas BeIMYWHA, 3aKOH, TEOpUs, HaOIIOIeHUE,
JKCIIEPUMEHT, MOJICTTUPOBAHUE, MOIEIIb, U3MEPEHHE.

Mamemamuxa: pelIeHWEe CHUCTEMbl ypaBHEHHWM, JWHEWHas QyHKusA, mnapabona,
runepo6osa, ux rpauKu U CBOMCTBa, TPUTOHOMETPUUECKHE (PYHKLNU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HMX HPOEKIHH Ha OCHU
KOOPJMHAT, CIIOKCHHE BEKTOPOB.

buonocus: MexaHnveckoe IBUKECHHE B KUBOW Mpupone, muddys3us, 0cMOC, TEII000MeH
JKUBBIX OPTaHU3MOB (BHBI TEIUIONEpPEaayuH, TEINIOBOC PABHOBECHE), IIEKTPHUUECKHUE SBIICHUS B
JKUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB W MOJICKYJI, MOJIb BEIIECTBA,
MOJIIpHAsl Macca, TETUIOBBIC CBOMCTBA TBEPIBIX TeEI, KHJIKOCTEH M Ta30B, AJICKTPUUCCKUE
CBOMCTBa METAJIIOB, SJICKTPOIUTHYECKAS JUCCOIIUAIMS, TalbBAaHUKA.

T'eocpaghus: BIRKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUe BIKEHUN C MCIIONIH30BAHHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TOIIIMITHAKYU, WCIOJIh30BAaHUE 3aKOHA COXPAHCHHS HMMITYJIbca B TEXHHKE (pakera,
BOJOMET W JpYyrue), JBUTATEh BHYTPEHHETO CrOpaHus, IapoBas TypOuHa, OBITOBOM
XOJIOIUILHUK, KOHAUIIUOHED, TEXHOJIOTUU TIONYYCHHSI COBPEMEHHBIX MaTepHUAIOB, B TOM YHUCIIE
HAHOMATEpPHAJIOB, W  HAHOTEXHOJOTHH,  OJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMIICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEP, AJICKTPOHArpeBaTelbHbIE MPUOOPHI,
3JEKTPOOCBETUTENbHBIE IPUOOPHI, TAJIbBAHUKA.



11 KVIIACC

Pa3nen 4. daexkTpoauHAMHUKA

Tema 3. Maznummnoe none. InNeKmMpomMazZHUmMHaAA UHOYKUUS

[locTosiHHBIE MarHuThl. B3aumonaelcTBUE IOCTOSSHHBIX MAarHuTOB. MarHuTHoe IMoJje.
Bektop MaruuTHOM MHAYKIUU. [[pUHITUIT Cyneprno3UIIMU MarHUTHBIX TToJied. JIMHUM MarHUTHOM
uHayKuu. KapTuHa TuHUNA MarHuTHON MHAYKIIUU TI0JIS TOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie MPOBOJHUKA C TOKOM. KapThHa JHWHMI WHIYKIIMM MarHUTHOIO TMOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHHMKA W 3aMKHYTOTO KOJBIEBOI'O NMPOBOAHUKA, KATYIIKU C TOKOM.
OnbiT OpcTena. BzaumoaelicTBue NPOBOJHUKOB C TOKOM.

Cunia Amnepa, €€ MOJlyJib U HalpaBJICHUE.

Cuna JlopeHua, e€ MOAyiab M HampaBiieHHE. JIBUKEHUE 3apsHKEHHOM YacTULbl B
OJIHOPOJHOM MarHuTHOM nose. Pabora cuibl Jlopenna.

SIBneHue 3JIEKTpOMarHUTHOM WHAYKIMHU. [IOTOK BeKTOpa MarHUTHOW MHIYKLHH.
DNEKTpOABMKYIIAs CUJIa UHAYKIMH. 3aKOH 3JI€KTpoMarHuTHOW nuaykuuu dapazes.

BuxpeBoe anekTpudeckoe mojie. DIEKTPOABMKYIIAs CUJIa HHAYKIMU B IPOBOJHHKE,
JBUKYILIEMCS TTOCTYTMATENbHO B OJHOPOJIHOM MarHUTHOM TIOJIE.

[TpaBuno Jlenna.

NHaykTUBHOCTD. SIBI€HUE CAMOMHAYKLIMH. DIEKTPOJABUKYILASA CUIIa CAMOUHAYKIIVH.

DHeprusi MarHuTHOTO TOJISI KaTYIIKA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHU4YecKne YCTpPOWCTBA W TPAKTUYECKOE TMPUMEHEHHE: TIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOJBUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHIL], UHIYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE NEKTPOHHOTO MMy4YKa MArHUTHBIM MOJIEM.

JIvHMY UHIYKIIMA MarHATHOTO TTOJIS.

B3anmopeiicTBrue 1ByX MPOBOJIHUKOB C TOKOM.

Cuiia Ammiepa.

HevictBue cuiibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANeKTPOMArHUTHOM MHIYKIUH.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYILEH CHJIbI MHAYKLIHUU OT CKOPOCTU M3MEHEHHUS MarHUTHOI'O
MOTOKa.

SIBrieHME CAaMOMHIYKIIN Y.

Yuenuueckuui sxcnepumenm, nabopamopnule pabomuol

N3yueHne MarHuTHOTO NOJIA KaTYyIIKHU C TOKOM.

HccnenoBanue 1eicTBUS IOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBIEHUS 2IEKTPOMATHUTHON MHIYKIUU.

Pazpen 5. Kojie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHble KOaeoanus



Konebarenpnas cucrema. CBoOomHble MexaHHuUeckue kojebOaHus. [‘apmoHmdeckue
konebanus. Ilepuwon, wuactora, amrmmryna W ¢asza konebanuid. IIpyKUHHBIH MasTHHK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKMX KojeOanuil. IlpeBpamienue sHepruu
IpY TAPMOHUYECKUX KOJIeOaHMIX.

Konebarenbuplii  KOHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJieOaHUSI B HJCaTHLHOM
KOJIeOATEeNbHOM KOHType. AHAJIOrMs MEXIYy MEXaHHYEeCKUMH U 3JIEKTPOMAarHUTHBIMU
konebanusimu. @opmyna TomcoHa. 3akOH COXpaHEHHUs PHEPTrUU B HACATHLHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aryxaromux KojaeOaHusX. BbIHYX/IeHHbIE MEXaHUYECKUE KOJIeOaHuUs.
Pe3onanc. BeiHyX1€eHHBIE 2JIEKTPOMAarHuTHbIE KOJIeOaHus.

[lepemennsblii Tok. CUHYCOMAAIBHBIA NEPEMEHHBIN TOK. MOIIHOCTh NMEPEMEHHOIO TOKA.
AMIITUTYAHOE U IEHCTBYIOIEE 3HAYCHHUE CUIIBI TOKA U HAIIPSKEHUS.

Tpancdopmarop. I[IpomsBoacTBo, nepemaya MU MNOTPeOJICHUE 3IIEKTPUUECKOW SHEPIUU.
OKOJIOTUYECKME PHUCKM TIPU IPOU3BOACTBE JJEKTpodHepruu. KynpTypa ucCnonab3oBaHus
AJIEKTPOIHEPTUH B IOBCEAHEBHON KU3HU.

TexHudyeckue YCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: DJJICKTPUYECKUM 3BOHOK,
TEHEPATOp MEPEMEHHOTO TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napamerpoB KojeOaTeabHONU cUCTeMBbI (IPYKUHHBIA MM MaTeMaTU4eCKU
MasITHUK).

HabGmonenue 3aryxaronmx KojgeOaHui.

HccnenoBanue CBOMCTB BBIHYKACHHBIX KOJICOAHUIA.

Ha6monenue pezonanca.

CB00OIHBIE IIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HAOpsOKEHWs OT BPEMEHM) s
AJIEKTPOMArHUTHBIX KOJIeOaHMA.

Pe3onaHc npu mocienoBaTeIbHOM COSAMHEHWH PE3UCTOpA, KATYIIKM MHAYKTUBHOCTH U
KOHJICHCATOPA.

Monens JIMHNN AJIEKTPONEpeaayn.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue 3aBUCUMOCTH ITEpHOJia MAIbIX KOJleOaHUM Tpy3a Ha HUTU OT JUIMHBI HUTH U
Macchl Tpy3a.

HccrnenoBanue MEPEMEHHOTO TOKa B LENH U3  IOCIENOBATEIBHO COCIUHEHHBIX
KOHJIEHCAaTOpa, KaTylUIKU U pe3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUNHbLE 60TIHb

MexaHuueckre BOJIHBI, yciIoBHs pactipocTpaneHus. [lepuon. CkopocTh pacipocTpaHEeHUs
U JummHa BOJHBL. [lomepeuHsle W TpoaosbHBIE BONMHBL. MHTepdepeHuus u Audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTs 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DONEKTPOMarHUTHBIE BOJHBI. Y CJIOBMSI M3JIy4EHHUsS 3JIEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHTanus BekTopoB E, B, V B anexkrpomarHuTHON BosiHe. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BOJIH: OTpakKeHUE, MpeJOMIICHHE, moispuszauus, audpakuus, uHrepdepenuus. CKopocTh
JNIEKTPOMAarHUTHBIX BOJIH.



[[Ixana >MeKTpOMarHUTHBIX BOJH. [IpuMeHeHHE 3JIEeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIBI paAMOCBsI3U U TeNeBUAEHUA. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYXKAIOIIEeH Cpeibl.

TexHu4ecKkne yCTpPOWCTBAa U MPAKTUUECKOE MPUMEHEHUE: MY3bIKaIbHBIE WHCTPYMEHTHI,
yIBTPa3BYKOBasi JMArHOCTHKA B TEXHUKE M MEAMUIIMHE, paaap, paauonpUEMHUK, TEIEBH30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHEHNE OTIEPEUYHBIX U MPOJOIBHBIX BOJIH.

Konebmromieecs Te10 kKak HICTOYHHUK 3BYKA.

Habumronenue otpaxkeHus U IPEJOMIIEHUS MEXaHUYECKUX BOJIH.

Ha6monenue untepdepeHinu u 1udpakiiuu MEXaHUYECKUX BOJTH.

3BYKOBOH pe30HaHC.

HaGmronenue cBSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYJOM M YacTOTOU
KoJIeOaHUH.

HccnenoBanue CBOMCTB  AJIEKTPOMArHUTHBIX  BOJIH:  OTPaXXEHHUE, MPEIOMIICHUE,
noJsipu3anus, IMPpakius, UHTepPEepeHIIns.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpsMonHenHOE pacIpOCTPAHEHUE CBETA B OJTHOPOJHOM Cpene.
JIyu cBeta. ToueuHbIi HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHsI cBeTa. [locTpoeHue n300pa’keHUl B IJIOCKOM
3epKae.

[Ipenomnenne cBeta. 3akoHBI TMpeNOMIIEHHs cBeTa. AOCOMIOTHBIA  TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroia MOJHOIO BHYTPEHHETO
OTpaKECHHUS.

Jucnepcus ceera. CroskHBINA cocTaB Oenoro cBera. L[Ber.

ColOuparonue W paccewBarolue JUH3BL. ToHKas nuH3a. DOKYyCHOE pacCTOSHUE U
OTNITHYECKasl CHjIa TOHKOW JIMH3BI. [locTpoeHne n3o0pakeHu B COOMPAIONIUX U PACCEHBAOIINX
nuH3ax. PopMyIia TOHKOU JIMH3BL. Y BEJIUYCHUE, 1aBAEMOE JTUH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOUN ONTHKH.

BonroBas ontuka. WuTtepdepenius cBera. KorepeHTHbIE WCTOYHUKHU. Y CIIOBUS
HAOJIO/ICHUST MAKCUMYMOB 1 MHHHMYMOB B HHTEP(EPCHIIMOHHON KapTUHE OT JABYX CHH(DA3HBIX
KOI€PEHTHBIX UCTOUHHUKOB.

Hudpakmus cBera. [QudpakinuonHas pemérka. YcinoBue HAOMIOACHHUS —TJIABHBIX
MaKCHMYyMOB TIPH MaJICHUH MOHOXPOMATHYIECKOTO CBEeTa Ha MU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHU4YeCcKne yCTpONCTBA M TMPAKTUYECKOE MPUMEHEHWEe: OYKH, Jyma, (oToarmapar,
MPOCKIIMOHHBIN ammapaT, MHKPOCKOIN, TEJIECKOIN, BOJIOKOHHAs ONTHKA, Iu(paKimoHHas
pemeéTKa, oJISIpou.

Jlemoncmpayuu

[IpsimonuHEiHOE pacnpoCTpaHEeHUEe, OTPaKEHHE M IpejaomiieHue cBera. OnTuyeckue
pUOOPHI.

ITonHoe BHyTpeHHEE OTpaxeHue. Moieas CBETOBOAA.



HccnenoBanre CBOMCTB M300payKEHUM B JIMH3aX.
Monenu MEKPOCKOTIA, TETIECKOTA.

HabGmonenue narepdepeHium cBera.

Habmronenue nudpakuuu cera.

HaGuronenue aucriepcuu cBera.

[Toydenue crekTpa ¢ MOMOIIbIO TPU3MBI.
[Tonyuenue ciekTpa ¢ MTOMOIIBIO NU(PPAKIIMOHHON PEIIETKH.
HaGroieHre mossipu3aiyy CBeTa.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomoi
N3mepenune mokaszaTelns MpeoMIICHUS CTEKIIA.
HccnenoBanue CBOMCTB N300paKEHHH B JIMH3AX.
Habmonenue aucnepcun cBera.

Pa3nes 6. OcHOBBI crielIHAIbLHON TEOPHH OTHOCHTEJIbHOCTH
I'panunel mpuMEeHMMOCTH KlacCMUeCKOM MexaHukH. [locTymarel cnenmanbHOM Teopuu
OTHOCUTEJIBHOCTH: HMHBAapMAHTHOCTb MOJIYJSl CKOPOCTHM CBETa B BaKyyMmMe, [PUHLUI
OTHOCUTENIbHOCTH DMHIITEHHA.
OTHOCHTENBHOCTD OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHUE JJINHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEJISITUBUCTCKON YaCTUIbI. DHEPTHUs MOKOSI.

Pasznen 7. KBanToBas pusuka

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®otonbl. ®opmyna [lnanka cBs3u SHEPrHH POTOHA C €r0 YACTOTOW. DHEPTHUS M UMITYJIbC
¢doToHa.

OtkpeiTne u wuccrnenoBanue Qorodpdexra. Ombitet A. I. CroneroBa. 3aKoHBI
dbororddekra. YpaBuenne Ditnmreitna 1 Gpororddexra. «Kpachas rpanuay horodddekra.

Jasnenue ceera. Onbitel I1. H. JIeGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHUYeCKHE YCTPOMCTBA W TPAKTHUECKOE MpUMEHeHHe: (OoTodneMeHT, (OTOAATUHK,
collHe4Has OaTapesi, CBETOAHO/I.

Llemoncmpayuu

®oTo3(PeKT Ha yCTAaHOBKE C IIMTHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEHTHETO GoTod(deKTa.

Cseroauos.

Comnneynas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -gactuil. Ilnanerapnas
mojnenb atoMa. [locrynatel bopa. M3nydyenne u mornomienne GOTOHOB MpHU MEPEXoie aroma ¢
OJIHOTO YpPOBHSI SHEpPruuM Ha JApyro. Buael crektpoB. CHekTp ypoBHEH SHEpruud aroma
BOJIOpOAA.

BonHoBsie cBoiicTBa yactuil. Bonubl ae bpoitins. KopryckynsipHO-BOJTHOBOH dyan3M.



CHOHTAaHHOE U BBIHYKJEHHOE U3ITyYEHUE.

TexHuueckne yCTpPOMCTBA M MPAKTHUYECKOE TPUMEHEHHWE: CHEKTPAJIbHBIM aHaIu3
(cnexTpockomn), J1a3ep, KBAaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Hab6monenne muHEHYaThIX CIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, nabopamopnule pabomuol

HabGmronenre nuHeRyaToro cCrexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JTOKa3bIBAIOIUE  CJIOXKHOCTH CTpOEHMS  sA1pa. OtkpsITHE
panuoaktuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHnio cocraBa paluoakTUBHOTO U3TyUEHHS.
CsaoiicTBa anbda-, 6era-, ramMmma-u3iiyuyeHus. BiusiHue paaoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpeiTue mpoToHa W HeilTpoHa. Hyknonnas mognens snapa I'eitzenOepra—lBaneHko.
3apsan saapa. Maccooe uncio sapa. M3otonsl.

Anbda-pacnaz. DIEKTpPOHHBIM W TMO3UTPOHHBIN OeTa-pacnan. ['amma-u3nydeHue. 3aKoH
PaAMOaKTUBHOIO pacmaja.

DHeprus CBSI31 HYKJIOHOB B sipe. AnepHbie cuibl. [ledekT macchl sapa.

Snepusle peakuuu. JleneHue U CUHTES SIED.

Anepusiii  peaktop. TepmosimepHblli cuHTe3. [IpoOneMbl W MEPCHEKTUBHI  SACPHOM
SHEPreTHUKU. JKOJIOTMUYECKHE aCIIEKThI S/IEPHON IHEPIETUKHU.

DneMeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.

Metozab! HaOIIOICHHS U PETHCTPALIMU SJIEMEHTAPHBIX YACTHII.

dyHIaMeHTabHbBIE B3aUMOIeUCTBH. EMMHCTBO (pr3nueckoi KapTUHBI MUpAa.

TexHuUeckne ycTpoucTBa M MPAKTHYECKOE NMPUMEHEHHE: HO03MMETp, Kamepa BuibcoHa,
SIIEPHBINA peakTop, aToMHasi OomOa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTOrpadusim).

Pa3znen 8. JjieMeHTBI ACTPOHOMHUU M ACTPOPU3UKH

Otambl  pa3BUTHS  acTpoHOMHUHW. [IpukimagHOe ©  MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHUHU.

Bun 3Bé3aH0r0 HEOa. Co3Be3nust, ApKue 3BE3bI, IUIAHETHI, UX BUIUMOE JIBHKCHHE.

ConneyHas cucrema.

Connne. ConHeuyHas akTUBHOCTh. Mcrtounumk sHepruu ConHIA W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKU. Jlnarpamma «CeKTpabHbIA KJIACC — CBETUMOCThY. 3BE3/IbI TJIaBHOM
MOCNIE0BATEIbHOCTU.  3aBUCHUMOCTh  «Macca — CBETUMOCTb» s 3BE3  IJIaBHOM
nocneaoBaTenbHOCTH. BHyTpenHee crpoenue 3BE3n. CoBpeMEeHHBbIE MPEACTABICHUS O
IPOUCXOXACHUHU U 3BooLMK CoHIa U 3BE3/. DTarbl )KU3HU 3BE3 .



Mineunsiii [Tyts — Hama ["anakTtuka. [onoxenue u nmxenue Conuua B ['anaktuke. Tumbl
rajlakTuk. Pannoranaktuku u kBasapbl. UEpHBIE OBIPBI B AAPAX TAJaKTUK.

Bcenennas. Pacmupenune Bceenennoit. 3akon Xa06ma. PaszGeranme ramaktuk. Teopwus
bonemoro B3peiBa. Pennkrosoe usimyueHue.

MacmrabHas crpykrypa Beenennoit. Meraranaktuka.

Hepeménneie npo0iaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

HabmioneHnst HeBOOPYXEHHBIM TJ1a30M C UCIHOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKESHUN
JUISL OTIpEICIICHUS MTOJIOKEHHSI HeOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nonymapus 1 spKue 3BE31bl.

Ha6monenus B Teneckon Jlynsl, miianet, Mneunoro Ilytu.

O06o0maroniee NOBTOpeHne

Ponp ¢u3WkM W acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOW, COIMAILHON U
ITHUYECKOW cdepax AeATEIBHOCTH 4YEIOBeKa, POJb M MeCTO (PU3MKM W acTpOHOMHUHU B
COBPEMEHHOW Hay4yHOH KapTHHE MHpa, poiib (U3MYECKOW TeopuH B (OPMHPOBAHUU
npeACTaBIeHUN 0 PU3MUECKON KapTUHE MHUPA, MECTO (PM3UYECKON KapTUHBI MUpPA B OOIIEM PSTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX [IPEICTABICHUN O IIPUPOJIE.

MexnpeamerHblie CBA3U

Wzyuenne xypca ¢usuku 0azoBoro ypoBHS B 11 Kjacce OCYIIECTBISETCS € y4ETOM
COJZIepKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTUKH, OWOJIOTMH, XUMHH,
reorpadvu ¥ TEXHOJIOTHH.

Meoswcnpeomemnuvle nousimusl, CBSI3aHHBIE C WM3YYEHHEM METOJOB HAy4YHOI'O MO3HAHMS:
SBJICHUE, Hay4HbI (akT, rumnoresa, (usMUeckas BeJIWYMHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE, MOZEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (YHKLHU: CHUHYC,
KOCHUHYC, TAaHI'€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIMK Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIE 3JEMEHTapHBIX (DYHKIMH,
NPU3HAKH 1TO100US TPEYTOJIbHUKOB, ONPECTICHHIE TUIOIIAAN TUIOCKUX (Guryp u oobpéma ted.

buonoeusn: snextpuyeckue SBIEHUS B JKUBOW Npupoje, KojieOaTelabHbIC IBMKEHUS B
JKUBOU IIPUPOJE, ONTHUYECKHUE SIBICHUS B XKUBOU IIPUPOJE, NEHUCTBUE DPAJMALMM Ha >KUBbBIC
OpPraHU3MBI.

Xumus: CTpOEHHUE aTOMOB W MOJEKYJ, KPHUCTANIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pPa30BaHUS KPUCTAITMUECKON PEIETKH, CIIEKTPAIbHBIN aHAIIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MIIM, 3AJI€KH MArHUTHBIX PyHA, POTOCHEMKA 3EMHOM
IIOBEPXHOCTH, IIPEACKA3AHNE 3EMIICTPSICCHUM.

Texnonozus: TUHUU DIIEKTPOIEPENay, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOIBUTATEINb,
UHAYKIIMOHHAsT TIeYb, pajap, paJuonpHUEMHHUK, TEJIEBH30p, aHTeHHa, TenedoH, CBY-meus,
IPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEYHas OaTapest.



IHNJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INTPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoeHue y‘-IC6HOFO npeamMeTa «Du3uka» Ha YPOBHE CpCAHCTO O6H.[CTO 06p330BaHI/I}I
(6330BBII>’I ypOBeHB) JOJIDKHO o0ecneyuThb JOCTHIXCHHC CJICAYHOIINX JINYHOCTHBIX,
MCTAMPECAMETHBIX U IPEAMETHBIX O6pa30BaT€HBHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro mpeamera «DH3MKa» MOIKHBI OTpaKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOIIMXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
NO3ULIMEN JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAlWl, TO3UTUBHBIX BHYTPEHHUX
yOeXIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM LIEHHOCTSIM POCCHICKOrO  OOIIecTBa,
pacIIMpEeHNE KU3HEHHOTO ONBITa U ONbITa AEATEIbHOCTU B MPOLECCE pean3allid OCHOBHBIX
HarpaBJeHUN BOCITUTATEIBHOM NEITEIBHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:knaHCcKoOro BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UMLMU  OOYy4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBa;

NPUHITHE TPATUIIMOHHBIX OOIIEUETOBEYECKUX TYMAHUCTHUECKUX M JAEMOKPATHUYECKHX
ICHHOCTEIH;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B MHTEpEcax TIpakJaHCKOro oOIIecTBa,
y4acTBOBATh B CAaMOYIIPABIEHUHU B 00pa30BaTEeIbHOM OpraHu3allnu;

YMEHHE B3aMMOJECHCTBOBAaTh C COLUAIbHBIMHU HHCTHUTYTaMH B COOTBETCTBUHU C HUX
(YHKIIUSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) IaTPHOTHYECKOr0 BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTh POCCUMCKON I'Pa)K1aHCKOW UAEHTUYHOCTH, NaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHIXKEHUSM POCCUUCKUX
yu€HBIX B 001acTH (DU3HKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, ’TUUYECKOI0 TOBE/ICHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIIUI0 M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHCIIE€ B IEATEIbHOCTH YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHHUE YCTOMUMBOIO OYAyILEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMSI:

3CTETHYECKOE OTHOILIEHUE K MHPY, BKIIOYAsl 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYILETO
(usnueckoit Hayke;

5) Tpy10BOro BOCIIUTAHUSA:

UHTEpEC K pPa3IUYHbIM cdepaM Npo(ecCHOHANBHON JesITeIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIA BEIOOP Oymymieit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb M CITOCOOHOCTH K 00pa30BaHHUIO M CaMOO0pa3oBaHUIO B 00nacTH (U3UKH Ha
MPOTSKEHUU BCEU KU3HU;



6) 2K0JI0rM4ecKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTb HKOJOTUYECKOM KyJIbTYpbl, OCO3HAHUE TJ00AJBHOIO XapakTepa
9KOJIOTUYECKUX MPOOIIEM;

IUIAaHUPOBaHUE M OCYLIECTBJICHHUE NEHCTBUH B OKpYXKarollled cpelae Ha OCHOBE 3HAHUS
LeJed yCTOMYMBOTO PA3BUTHSI YETIOBEUECTBA;

pacIIMpeHHe OIbITa JAEATEIbHOCTH SKOJIOIMYECKOM HaNpaBIIEHHOCTHM Ha OCHOBE
UMEIOIMXCS 3HAHUH 10 (PU3UKE;

7) HeHHOCTH HAYYHOT'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3NUECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAY4HOH JIeATeIbHOCTH, TOTOBHOCTh B IPOLECCE M3Y4YEHHUS (PU3HKU
OCYIIECTBIIATH MPOEKTHYIO U MCCIIEOBATENIBCKYIO 1ESTEIbHOCTh MHAUBUAYAJIBHO U B IPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

I[Ho3HaBaTe/IbHBIC YHHBEPCAJIbHbIC Y4eOHbIE 1€ CTBUSA
ba3zoBble Jornueckue geMcTBUA:
CaMOCTOSITENIbHO (POpPMYTHpOBaTh M aAKTYyalU3MPOBATh MPOOJIEMy, paccMaTrpuBaTh €€
BCECTOPOHHE;
ONPEAEIATH LENIN IEATENIbHOCTH, 3a1aBaTh IapaMETPhl U KPUTEPUU UX TOCTUKECHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B pACCMATPUBAEMbIX (PU3NYECKUX SIBICHUSX;

pa3pabaThIBaTh IJIaH PEeHICHUs MPoOIeMBbl ¢ yIETOM aHaM3a UMEIOIINXCS MaTePHATbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIHHOCTb, OICHUBATH COOTBETCTBUE PE3YJbTATOB ILEIISM,
OLICHMBATh PHCKH MOCIIEACTBUH ACATEIBHOCTH;

KOODJAMHUPOBAaTh W BBINOJNHATH pabOTy B YCIOBUSX pPEaTbHOTO, BHPTYAJIBHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHHE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ncciienoBaTeIbCKHE 1eHCTBUSA:

BJIQJIeTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMU TMOHATHSAMH M METOJaMH (H3MUYECKOil
HayKH;

BJIaJICTh HABBIKAMU y4eOHO-MCCIIEIOBATEIbCKONW M NMPOEKTHOM JesTeIbHOCTH B 00IAaCTH
(u3MKH, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB pEIIeHUs 3a]a4
(U3IYIECKOTO CoepIKaHusl, MPIMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHWS,

BJIAJICTh BHJAMH JEATEIFHOCTH TIO IOJYYCHHWIO HOBOTO 3HAHUS, €r0 HMHTEPIIPETaIuH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CHUTyallHsIX, B TOM YHCIE TpHU
CO3/IaHUU YYEOHBIX MMPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATH TPUYMHHO-CIICACTBCHHBIE CBS3M M aKTYaJlIM3UPOBATh 3a/ady, BBIIBUTAThH
TUIIOTE3y €€ pEeIIeHUs, HaXOJUTh AapryMEHTHI Ui JIOKa3aTelbCTBA CBOUX YTBEPXKICHHH,
3aJaBaTh MapaMeTPhl U KPUTEPUU PELICHHUS;

aHAM3UpPOBaTh TIOJIyYCHHbIE B XOJE pELICHHS 3aJauyd pPe3yJabTaTbl, KPUTHUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHSX;



CTaBUTh U (pOpMyIHpPOBAaTH COOCTBEHHBIE 3a7auydl B 0Opa30BaTEIbHOW NEATETBHOCTH, B
TOM YHCIIE TTPU U3yYeHUH DU3NKY;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh MPUOOPETEHHBII OMBIT;

YMETh IIEPEHOCHUTD 3HAHUS 110 (PU3UKE B MPAKTHIECKYIO 00JIaCTh )KU3HEACSITEIHHOCTH,

YMETb UHTETPHPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJCH, MPEAIaraTh OPUTrHHAIBHBIE TTOIXO0/IbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]]a9H, JOIYCKAIOUINE aIbTEPHATHBHBIC PEIICHHS.

Pabora ¢ nnpopmanmeii:

BJIaJIETh HAaBBIKAMH IMOJy4YeHHs] HHQOpMAaIUU (HU3UUECKOTO COACPIKAHHUS U3 MCTOYHHUKOB
pPa3HBIX THIIOB, CaMOCTOSITENIbHO OCYIIECTBISATh TIOMCK, aHalU3, CHCTEMAaTH3alUI0 |
MHTEPIpETANnio HHPOPMAIIMH PA3TUIHBIX BUAOB M (POPM IIPEICTaBICHHUS;

OLICHUBATH JIOCTOBEPHOCTH MH(OPMAIIIH;

UCTIONI30BAaTh CPEJICTBA HMH()OPMAIMOHHBIX M KOMMYHUKAI[HOHHBIX TEXHOJIOTHI B
pEUICHNN KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX W OpPTraHM3allMOHHBIX 33734 C COOJIOICHHEM
TpeOOBaHNI IPrOHOMUKH, TEXHUKH 0€301MacHOCTH, THTHEHBI, PECypcOCOepEeKeHHS, TPABOBBIX H
THYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€3011acHOCTH;

co3/1aBaTh TEKCThl (DU3WYECKOrO COACP)KaHUS B pa3IMyHbIX (opMaTax c yd&Tom
Ha3HaueHUs UWHPOpMALMKW U LEJIeBOM ayaUTOpUH, BBIOMpas ONTHUMAJbHYIO (opMy
TIPEJICTABIICHHS U BU3yaJIH3aIIHH.

KomMMyHuKaTUBHBIE YHHUBEpPCcAJIbHbIe yUeOHbIe 1elicCTBHS:

OCYIIECTBIIATH OOILIEHNE Ha YpOKax (PU3UKU U BO BHE-YPOUHOH JEATEIbHOCTH;

pacrno3HaBaTh NPEANOChUIKH KOH(PIUKTHBIX CUTYyallul U CMSTYaTh KOH(IUKTHL;

Pa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOUYKY 3PEHHUS C HCIOJIB30BAHHUEM S3BIKOBBIX
CPENCTB;

MOHUMATh U UCIIOJIb30BATh MPEUMYILECTBA KOMaHIHOW U MHIUBUAYaJIbHON PaOOTHI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUH € y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr0 4jeHa KOJUIEKTUBA;

MPUHUMATh LEJIM COBMECTHOW JESITeIbHOCTH, OpPraHHU30BbIBAaTH M KOOPJIWHHUPOBATH
JIEUCTBUA MO €€ IOCTHUKEHMIO: COCTAaBJIATh IUIAH JEUCTBUNA, PACHpPEAENsiTh PO C Y4ETOM
MHEHHUH Y4aCTHUKOB, 00CYX/1aTh pe3yIbTaThl COBMECTHON pabOTHI;

OILICHMBATh KaY€CTBO CBOETO BKJIaJa U Ka)XJOr0 YYaCTHHKA KOMaHJAbl B OOIINI pe3ylnbTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE MPOEKTHI, OLEHUWBATh MJIEU C MO3MIMM HOBHU3HBI, OPUTMHAJIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
IPOSIBJIATH TBOPUECTBO M BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE yUeOHbIe IeiicTBUS
Camoopranu3anusi:
CaMOCTOSITENILHO OCYIIECTBIISITh TO3HABATEIBHYIO JIEATEIHHOCTh B 00JIACTH (DM3UKU U
ACTPOHOMHH, BBISBIISTH MPOOJIEMBI, CTAaBUThH B (DOPMYITHPOBATH COOCTBEHHBIC 3a]1a4H;



CaMOCTOSITENIbHO COCTABIIATh IUIAH PELICHMs] PacuETHBIX U KadeCTBEHHBIX 3aJady, IUIaH
BBITIOJIHEHHUSI TIPAKTHUECKOW pPa0bOTBI € Y4€TOM HMMEIOIIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN M MPEIIIOUYTCHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX NMPEATNOYTCHUI;

JieNiaTh OCO3HAHHBINA BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT,

CHOCOOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO JPYIUIUMH B 001acTé (QHU3UKH,
MTOCTOSTHHO TTOBBIIIATh CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIH YPOBEHB.

CaMOKOHTPOJ1b, SMOLIMOHAJIBHBIN HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEIAM;

BJIQJICTh HABBIKAMH MO3HABATENBHON pe(ICKCHU KaK OCO3HAHUS COBEPIIIAEMBIX JCHCTBUN
Y MBICIIUTEIIbHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHU;

UCIIOJIb30BaTh MPUEMBI pe(hIICKCHUU AJIsL OIICHKU CHTYAIINH, BEIOOpPA BEPHOTO PEIICHNUS;

YMETb OLICHUBAaTh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 110 UX CHU)KEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MIPU aHAIHU3E PE3YJIbTATOB AEATEIbHOCTH;

NpUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTHUX IIPU aHAIM3E PE3YJIbTATOB AEATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIMIHUOKH.

B npouiecce goctukeHust TMYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMBI IO (GU3HKE AJIs
YPOBHSI CPEAHETO 00IIero o0pa3oBaHUs y 0Oy4YaIOUIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEIJIEKT, NpeAnoaaralonui chopMupOBaHHOCTb:

CaMOCO3HAaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHHE,
BUJICTH HAMPABJICHUSI PA3BUTHSI COOCTBEHHOM SMOIIMOHANILHOM c(pephl, ObITH YBEPEHHBIM B ce0e;

CaMOpETyJIupOBaHus, BKJIFOYAIOLIErO CaMOKOHTPOJIb, yMEHHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJIEHUE, CIOCOOHOCTh aIanTHPOBATHCS K HMOLMOHAIBHBIM
U3MEHEHUSM U TIPOSBISATh THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEN MOTHBALIUM, BKJIIOYAIOIIEH CTPEMIJICHHE K JOCTHKEHHUIO L€ U YCIEXY,
ONTUMMU3M, UHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATH NCXO/IS U3 CBOMX BO3ZMOKHOCTEH;

SMIATHH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSIHME ApPYTUX,
YYUTBIBAThH €r0 MIPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBUIO M COTIEPEKMBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOUICHUS C JPYTUMU
JIOIbMU, 3a00THTBHCS, POSIBIISATH HHTEPEC U pa3peniaTb KOH(PIUKTHIL.

INNPEJIMETHBIE PE3YJIBTATbBI
K xoHiy obyuenust B 10 kjacce nmpeaMeTHble pe3yilbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y 00yHAFOIINXCS YMEHHIA:
JIEMOHCTPUPOBATh HA TMPUMEpaxX pojib U MECTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4yHON KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTUYECKOH
JEATEIBHOCTH JIIOJEH;



YYUTHIBAaTh TPAHUIBI TPUMEHEHUS HW3YyYCHHBIX (PU3MUECKUX MOJEJeH: MaTepuanbHas
TOYKa, WHEpLHUAIbHAsg CUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEIO, MACAIBbHBIA Tra3, MOJAEIU
CTPOEHHUsI Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOYECUHBIN JICKTPUYECKUHN 3apsi]l IPU pELICHUU
¢u3nyeckux 3aaay;

pacro3HaBaTh (GU3UYECKHE SBICHUS (MPOIECChl) M OOBSACHATHP MX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJCKYJISIPHO-KHHETUYECKOW TEOPUU CTPOEHUS BELIECTBA M IJICKTPOAVMHAMMKU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE IPSMOJIMHEHHOE [BUKEHUE, CBOOOJHOE MaJeHHEe Tell,
JIBIDKEHHE TI0O OKPY)KHOCTH, WHEpPIHS, B3auMoaeucTBue Tei, auddy3us, OpOoyHOBCKOE
JIBM)KEHUE, CTPOEHHUE MKUAKOCTEH M TBEPIBIX Tel, U3MEHEHHE 00bEMa Tell NMpU HarpeBaHUU
(oxJ1aXXICHUH), TEIUIOBOE paBHOBECUE, UCTIAPEHHE, KOHJCHCAlUs, IUIaBJICHUE, KPUCTAIUIN3aLMs,
KHIICHHE, BIAKHOCTb BO3/yXa, MOBBIIICHUE IABJICHUS ra3a IPH €ro HarpeBaHUU B 3aKPHITOM
cocyne, CBsI3b MEXAY IapaMeTpaMU COCTOSIHMSL Ta3a B H30IPOLECCax, JJIEKTpHU3alus Tell,
B3aMMO/JICHICTBUE 3apsI0B;

OIHCHIBATh MEXaHUYECKOE JIBUKECHUE, MCIOJIb3Ys (U3NUYECKHUE BEIUYMHBI: KOOPIMHATA,
IyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIa, UMIYJIbC Tejla, KUHETUYeCKas
SHEprus, MOTEHIMalbHAas JHEPrusi, MeXaHuuyeckas paboTa, MEXaHHWYecKas MOIIHOCTb; MpH
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3UYECKHH CMBICT MCIOJB3YeMbIX BEJIMYUH, HX
0003HauCHHSI U €IUHHIIBI, HAXOAUTh (POPMYJIBI, CBS3BIBAIOLINE JaHHYIO (PU3NYECKYIO BETMUUHY
C IpYTMMH BEJIMYMHAMY;

ONMCHIBATh HM3YYEHHBIE TEIJIOBbIE CBOMCTBA TEI U TEIUIOBBIE SIBICHHUSA, HCIOJIb3YS
¢u3nyeckne BEIMYWHBI: JaBIICHHE Ta3a, TEMIeparypa, CpenHss KHHETHUYEeCKas DSHEprus
XAOTUYECKOT0 JIBJKEHUS MOJIEKYJ, CPEIHEKBaJpaTHUyHasi CKOPOCTb MOJIEKYJ], KOJIUYECTBO
TETUIOTHI, BHYTPEHHSISI SHEPTus, padoTa raza, KOdQQHUIMEHT MOJE3HOTO NEHCTBHUSA TEIIOBOTO
JIBUTATEIIS; IPY OTMCAHHUH MTPABHIIFHO TPAKTOBATh (PU3MUECKUI CMBICI HCITOJIb3YEMbIX BEJIWYHH,
uX OOO3HAUCHWsS] W EIUHHIBI, HAXOAWUTh (OPMYIBI, CBS3BIBAIONINE MTAHHYIO (HU3HUYECKYIO
BEJIMYMHY C APYTUMU BEJINYUHAM;

ONMCHIBATh M3YYCHHBIC JJICKTPUUECKHE CBOMCTBA BEILECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporuiecchl), UCTIONB3Ys (PU3UUECKHUE BETUYMHBL: IEKTPUUECKUH 3apsi, 3JIEKTpUUYECKOoe IoJe,
HaNpsDKEHHOCTh  TIOJIS, ITOTEHLMAN, PA3HOCTh IOTEHUMWAJIOB; IPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICT MCIOJIB3YEMBIX BEJIWYMH, MX OOO3HAUeHWs W €AMHUIBL
yKa3bIBaTh ()OPMYJIBI, CBSI3BIBAIONINE JAHHYIO (PH3UYECKYIO BETHUUHY C APYTUMH BETUYMHAMU;

aHaTU3UPOBaTh (PU3MUECKUE TMPOLECCHl U SBJICHUS, MCIONB3Ys (DU3MUYECKUE 3aKOHBI U
IPUHLUIBL 3aKOH BceMupHoOro tsaroreHus, I, II u III 3axonel HeroTOHA, 3aKO0H COXpaHEHUS
MEXAHUUYECKOHN SHEPruu, 3aKOH COXPAHEHUS! UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHJI, IPUHLIUIT
paBHONpPAaBUs MHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYIISIPHO-KMHETHUECKYIO TEOPUIO CTPOEHHUS
BEIIECTBA, T'a30BbIE 3aKOHBI, CBSI3b CPEIHEH KHUHETUYECKONW 3HEPIMM TEIUIOBOTO JIBUIKEHUS
MOJIEKYJT C aOCONIOTHOW TeMIepaTypoil, MEepBbId 3aKOH TEPMOAMHAMHUKHU, 3aKOH COXPAaHEHUS
JJIEKTPUUECKOTO 3apsiaa, 3akoH KynoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHa, €ro MaTeMaTU4ecKoe BbIPAXKEHHUE U YCIOBUS (TPAHHULIbL, 00JIaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3nuyarh yciaoBUs MX O€30MACHOTO MCIIOJIb30BAaHMS B TOBCETHEBHOM JKU3HU;

BBITOJIHATh SKCIEPUMEHTBl 110 HCCIICAOBAHUIO (DPU3MUECKUX SBICHUH M MPOLIECCOB C
UCIOJIb30BAaHUEM NPSAMBIX M KOCBEHHBIX H3MEpPEHHH, MpU 3TOM  (OpPMYIHPOBATh



npobiemy/3azady W THIOTe3y Y4eOHOro JKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
PEJIOKEHHOT0 000PYA0BaHUs, TIPOBOAUTD OMBIT U (POPMYITHPOBATH BHIBOIBL;

OCYILIECTBJISTh MpPSIMbIE M KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEIUYHMH, HPU ITOM
BbIOMpAaTh ONTUMANbHBIA CHOCO0 M3MEPEHUS M HCIOJIb30BaTh WM3BECTHBIE METOJbl OLICHKU
MOTPELIHOCTEW U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (U3MYECKHUMH BEIMYMHAMH C HUCHOJIB30BaHUEM
OpsIMBIX  U3MEPEHHUH, TpHU O3TOM KOHCTPYHpPOBATh YCTAHOBKY, (PUKCUPOBATH pE3yIbTaTh
MOJy4YECHHOW 3aBUCUMOCTH (PU3UYECKUX BEIWYMH B BUJIE TaOMUI U TpadUKOB, JIe1aTh BHIBOIBI
10 pe3ysibTaTaM HCCIIeI0BaHuUs;

coOuoaTh TpaBmia 0O€30MacHOTO Tpylda IMPH TMPOBEICHUH HCCIEAOBAHHA B pPaMKax
y4eOHOro AKCIEPUMEHTa, Yy4EOHO-HCCIEAOBAaTENbCKOM M  IMPOEKTHOW JESTENIBHOCTH C
UCIIOJIb30BaHNEM U3MEPHUTENbHBIX YCTPONUCTB U JIaOOpaTOPHOTO 000PYAOBAHUS;

pemiath pacuéTHhIE 3aJaydl C SIBHO 33JaHHON (U3MYECKOH MOJENbl0, HCHOIb3Ys
(u3nueckre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHANIM3a YCIOBUA 3aJaui BHIOUPATh (HU3HMUECKYIO
MOJieb, BBIACNATH (PU3UYECKHE BEIMYMHBI M (OPMYIbl, HEOOXOAUMbIE Al €€ pelieHus,
IIPOBOJIMTH PACUETHI U OIICHUBATH PEATbHOCTH IMOTYYCHHOTO 3HAYCHHS (PU3NICCKON BETUIHHEI;

peliaTh KaueCTBEHHBIE 3a/1aud: BBICTPAUBATH JIOTMUECKH HEMPOTUBOPEUMBYIO LEMOYKY
paccyJIeHul ¢ OMopoil Ha U3y4YEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SBICHUS;

WCTIOIB30BaTh TPU pEHICHUH Yy4eOHBIX 3aJad COBPEMEHHBIE HWH(POPMAIIMOHHBIC
TEXHOJIOTHH I TIOMCKA, CTPYKTYPHUPOBAHMS, MHTEPIPETAIMA W TPEACTABJICHHUS YYCOHOU W
Hay4YHO-TIOMYJISIPHOW HMH(POPMALMK, TOTYYCHHOW W3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHUYECKU
AHATM3UPOBATH MOTYyYaeMyr0 HHPOPMAITHIO;

IPUBOIUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, 00bsSCHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUI;

UCIIONIb30BAaTh TEOPETHYECKHE 3HAHUS 10 (U3UKE B TOBCEAHCBHOW IKH3HU IS
oOecrieyeHns 0€30MaCHOCTH NpU OOpaleHHH ¢ MpHOOpaMH M TEXHHYECKUMH YCTPOWCTBAMH,
JUIL COXPAHEHHUs 370POBbSI M COONIOJICHHUS] HOPM SKOJIOTUYECKOTO MOBEIEHUS B OKpYXKarolei
cpene;

paboTaTh B TpyIIE C BBIIOIHEHHUEM Pa3IMYHbIX COLMANBHBIX POJIeH, IUIAHUPOBATh paboTy
TPYNIbl, pPAalMOHAIBHO paCHpeNeNaTh OO0S3aHHOCTH U IUIaHUPOBATh JESATENbHOCTh B
HECTAaHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLIEHMBATh BKJIAJ KaXXIOIO W3 YYaCTHUKOB IPYIIIBI B
pelIeHrne paccMaTpUBaEMON TIPOOIIEMBI.

K xonmy obyuenust B 11 kjacce mpeaMeTHbIe pe3ylbTaThl HA 0a30BOM YPOBHE JOJDKHBI
OTpaxkaTb cHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

JEMOHCTPHUPOBATh Ha MPUMEPAX poJib U MECTO (U3UKH B (GOPMUPOBAHUU COBPEMEHHOMU
HAay4HOW KapTHHBI MHpA, B Pa3BUTHUU COBPEMEHHON TEXHUKH U TEXHOJIOTHMW, B MPAKTUUYECKOU
NEeSTENIbHOCTH JIIOJIEH, IETOCTHOCTh U €MHCTBO (PU3MUECKON KapTHHBI MUPA;

YYUTBIBATH TPAHUIBl TMPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJACNEH: TOYCUHBIN
SJEKTPUYECKUNA 3apsii, JIyd CBETa, TOUEUYHBbIM MCTOYHUK CBETa, fAJIepHas MOJENIb aToma,
HYKJIOHHAs1 MOJIEJIb aTOMHOTI'O SIJpa MPH pelIeHn: GU3NUEeCKHUX 3a/]a4;

pacrno3HaBaTh (PU3WUYCCKUE SIBICHUS (TIPOIECCH) W OOBSACHATH MX Ha OCHOBE 3aKOHOB
ANEKTPOJMHAMUKHA U KBAaHTOBOW (PH3UKH: AJIEKTPHUECKAs MPOBOJUMOCTH, TEIIIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JEUCTBUS TOKa, B3aMMOJICMCTBHE MArHUTOB, SJIEKTPOMArHUTHAas
WHIYKIUS, JCHUCTBHE MAarHUTHOTO TIIOJS HAa MPOBOJAHUK C TOKOM W JABWXKYIIUWCS 3aps,



AJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBL, IPSIMOJIMHEHHOE PacIpOCTPAaHEHUE CBETA, OTPaKEHHE,
npeinomiieHue, wuHTepdepeHuus, audpakius U MOMApHU3alMs CBETa, IHCIEPCUs CBETa,
dotoanekrpuueckuit 3pdext (hororddekr), cBeToBOE JaBleHUE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOAOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs paJHOaKTUBHOCTE;

ONKCHIBATh M3yUYEHHbIE CBOMCTBA BEILECTBA (AJIEKTPUYECKUE, MAarHUTHbBIE, ONTHUYECKUE,
ANEKTPUUYECKYIO MTPOBOAUMOCTD PA3IUYHBIX CPENl) U JIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI),
UCTIONB3YSl (PU3WYECKHE BEIMYUHBL: DJICKTPUYECKUN 3apsij, Ccuila TOKa, DJIEKTPHYECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOe COMPOTUBRIEHUE, PA3HOCTh MOTEHIIMAIOB, JIEKTPOIBIXKYIIAs CUIA,
paboTa TOKa, MHAYKLHS MarHuTHOro mojis, cuia Ammnepa, cuia JlopeHua, MHIyKTUBHOCTb
KaTyIIKHU, DHEPrHsl 3JEKTPUUECKOr0 M MarHUTHOTO MOJIeH, MEepUoJl M 4YacToTa KosiebaHWil B
KoJie0aTeIbHOM KOHTYpE, 3apsi M Cuja TOKa B MpoIecce rapMOHUYECKUX 3JIEKTPOMAarHUTHBIX
Kose0aHui, (HOKyCHOE paccTOSHME W ONTHYEcKas Cujia JIMH3bIL, NMPU OMUCAHUM IPABHILHO
TPaKTOBaTh (PUINYECKUI CMBICT HCIONb3yEMbIX BEIMYMH, UX O0O3HAUYEHUS W EAUHHUIIBI,
yKa3bIBaTh OPMYIIBI, CBI3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIHMUMUHY C APYTUMU BEIIMYNHAMM;

OINKCBHIBATh M3YYEHHBbIE KBAHTOBBIC SIBICHUS W TPOLIECCHI, HCMONb3YysA (U3NUecKue
BEJIMUMHBI: CKOPOCTh AJIGKTPOMATHUTHBIX BOJIH, IJMHA BOJHBI M YACTOTa CBETA, DHEPTHUS H
UMIYyJIbC (OTOHA, TMEPHOJ] TOJypaclaga, SHEPrus CBS3M AaTOMHBIX SAEp, NMPU OMHCAHUU
MPAaBUJIBHO TPAKTOBAaTh (DU3MUECKUN CMBICH HCIOJIb3YEMbIX BEIMYMH, WX OOO3HAYCHUS U
€MHUIIBI, YKa3bIBaTh (OPMYIBI, CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO BETUYHHY C IPYTUMHU
BEJIMYMHAMH, BBIYHCIISATH 3HAYCHNE (PU3UICCKON BEITHUNHBL;

aHATM3UPOBaTh (PU3MUECKUE TPOLECCH W SBJICHUS, HCIONB3Ys (DU3MUECKUE 3aKOHBI U
OpuHUMIBL:  3akoH OMa, 3aKOHBl MOCIEAOBATENbHOIO U MAPAICIBHOIO COEIUHEHUS
MPOBOAHUKOB, 3akoH Jlkoyms—JIeHIla, 3aKOH BJIEKTPOMATHUTHOM HMHIAYKUHWH, 3aKOH
IPSIMOJIMHENHOIO pacpOCTPAHEHUS CBETA, 3aKOHBl OTPA)KEHHS CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHe OifHmTeHa 11 (oTodPdeKTa, 3aKOH COXpAaHCHHS HHEPrHH, 3aKOH
COXpPAaHEHHsSI HMIIYJIbCA, 3aKOH COXPAaHEHMs DJJIEKTPUUECKOIro 3apsiia, 3aKOH COXpPaHEHHS
MaccoBOI0 4YMcja, MOCTylaThl bopa, 3aKOH paJuOaKTHUBHOIO pacmajaa, IpU 3TOM pa3inyaTh
CJIOBECHYI0 (DOPMYJIIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BBIPA)KEHHE U YCIIOBUS (TpaHMIIbI,
o0yacT) TPUMEHUMOCTH;

OTIpEe/IeIATh HAIpaBJIEHWE BEKTOpa MHIYKIMM MArHUTHOTO TOJS MPOBOIAHHKA C TOKOM,
cuibl Ammnepa u cuiiel Jlopenna;

CTPOUTH U OIUCHIBATH U300paKEHUE, CO3/]aBAEMOE TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITMOJHATh JKCIEPUMEHTHl IO HUCCIIEJOBAHMIO (PU3NYECKUX SIBJICHUI M MPOLECCOB C
WCIIOJIb30BAHUEM  NPSIMBIX U KOCBEHHBIX M3MEpEHUW: mpu 3ToM  (OpMYyIupoBaTh
npobieMy/3agady W TUMOTE3y Y4YeOHOro OSKCIEpPUMEHTa, CcoOupaTh YCTAaHOBKY W3
PEJIOKEHHOTO 000PYA0BaHUS, IPOBOIUTH OTBIT U (POPMYITHPOBATH BHIBOIBL;

OCYILIECTBJISTh MpPSIMbIE M KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYHMH, TPU ITOM
BbIOMpaTh ONTUMANBHBIA CHOCO0 W3MEPEHUS M HCIOJNb30BaTh HM3BECTHBIE METOJbI OIICHKHU
IOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PM3NUYECKUX BEJMYMH C HCIIOJIB30BAaHHEM MPSIMBIX U3MEPEHUI:
IpA 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh Pe3yJbTaThl MOIYYCHHOH 3aBHCHMOCTH
(¢u3MYeCKNX BEMMYMH B BHAE TaOuWIl W TpaduKOB, JIeNaThb BBIBOJABI IO pe3yiabTaTaMm
UCCIIEJIOBAHUS,



coOuoaTh TpaBmia O€30MacHOTO Tpylda TMPH TMPOBEICHUM HCCIEIOBAaHMA B pPaMKax
y4eOHOrO0 HKCHEPUMEHTa, YUeOHO-MCCIEOBATENIbCKOM W TPOCKTHOM  JIEATEIBHOCTH C
UCIOJIb30BaHUEM U3MEPHUTENbHBIX YCTPONUCTB U JIaOOpaTOPHOTo 000PYA0BaHUS;

pemiath pacu€THBIE 3a/Jaydl C SIBHO 33JaHHOM (U3MYECKONM MOJENbI0, HCHOJIb3Ys
(u3nueckre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJM3a YCIOBUA 3aJaul BhIOUpaTh (HU3HUUECKYIO
MoOJieb, BBIACNATH (U3WYECKHE BEIMYMHBI M (OPMYIbl, HEOOXOAHUMble aisi €€ pelleHus,
IMPOBOIUTD paC‘IéTBI " OICHUBATH PCAJIbHOCTD MMOJYUYCHHOT'O 3HAUCHUSA (bH3PI‘-I€CKOﬁ BCJINYHHBI,;

pelaTh KaueCTBEHHbIE 3aJjaud: BBICTPAaUBATh JIOTHYECKU HENPOTHBOPEUMBYIO LIETIOUYKY
paccy>KIeHUH ¢ OTIOPOM Ha M3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKHUE SBIICHNUS,

UCTIONIB30BAaTh TPH PEIICHHH YYeOHBIX 3aJad  COBPEMEHHBbIE HH(OpPMAIIMOHHBIE
TEXHOJIOTUU ISl TOUCKA, CTPYKTYPUPOBAHMS, WHTEPHPETALMU U IPEACTaBICHUS Y4eOHOU U
HAy4YHO-IIONMYJIAPHOW HHGOpPMALKK, TOJYYEHHOM M3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKU
aHAIM3MPOBATH MOTYyYaeMyr0 HHPOPMAIIHIO;

OOBSCHATH IPUHILIUIIBI IEUCTBUS MAIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCJIOBUS MX O€30MAaCHOTO MCIIOJIb30BAHMS B TOBCETHEBHOM JKU3HU;

NPUBOAUTH TPUMEPHI BKJIA/la POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE
HAyKH, B 00BsSCHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHUI;

HUCIIOJIB30BaTh TCOPECTUUCCKUE 3HAHUA II0 (bHSI/IKe B HOBCG}IHCBHOﬁ KHU3HU JIA
oOecrnieueHrs 0e30MacHOCTH MpHU OOpallleHuu ¢ MpUOOpaMHM M TEXHUYECKUMHU YCTPOWCTBaMH,
JUISL COXPaHEHMsI 3/10pOBbsSl U COOJIIOJIEHUS HOPM 3KOJIOTMYECKOTO MOBEACHUS B OKpY’Karolleil
cpene;

paboTaTh B TPYIIIE C BHIMOIHEHUEM PA3IUYHBIX COIMANBHBIX POJIeH, TUIAHUPOBATh paboTy
TPYNIbI, pPAlMOHANBHO paCOpeNeNiaTh OO0S3aHHOCTH U IUJIAaHUPOBATh JESATENBHOCTH B
HECTaHJIAPTHBIX CHUTYallUsX, aJIeKBATHO OIICHHBATh BKJAJ KaKJOTO M3 YYaCTHHUKOB TPYIMIBI B
pelieHre paccMaTpuBaeMON IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
KosaunyecTBo 4yacoB JIEKTPOHHBIE
Ne i/ HaumeHoBaHue pa3iejioB U TeM (undposbie)
e NMporpamMmbl Bcero KonTpoabnbl HpakTuieckn o0pa3oBaTeJbHbIE
e padoThlI e padoThbl pecype

Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
11 o 5 bubmuorexa [JOK

. W3HKa ¥ METOJIbl HAYYHOTO TTO3HAHHUS hitps://m.cdsoo.rw/7f4 1672

Hroro no pazaeny 2

Pa3znen 2. MEXAHUKA
21 K 5 ! bubmnoreka IIOK

' AHeMATHIA https://m.edsoo.ru/7f41bf72
27 I 7 ! bubnmoreka IIOK

' FHHAMIEA https://m.edsoo.ru/7f41bf72
53 3 6 i 5 bu6nmmoreka [IOK

. AKOHBI COXPAHCHUS B MEXaHHKE

P https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18

Pazgea 3. MOJIEKYJISIPHASA ®PU3NKA U TEPMOJUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOU 9 ! bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 1

https://m.edsoo.ru/7{41bf72



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

Arper ATHBIC COCTOsAHUA BCIICCTBA.

bubnuoreka [IOK

33 5
®da30BbIe IEPEXObI https://m.edsoo.ru/7{41bf72
Hroro no pazneny 24
Pasznen 4. 3JIEKTPOANHAMUKA
bub OK
4.1 DJIEKTpOCTaTUKA 10 noHotexa Il
https://m.edsoo.ru/7f41bf72
47 ITocTostHHBIN d71eKTpUYecKUuil TOK. Toku B 12 bubnmnoreka HOK
' pasIUYHBIX Cpedax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

IMPOT'PAMME



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

11 KIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
HaumeHoBaHuUe pa3aesioB U TeM (undpossbie)
Ne i/ KoHTpo/bHBbI IIpakTHYecku
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
e padoThI e padoThl
pecypchl
Paznen 1. JIEKTPOANHAMUKA
bubmnoreka IIOK
MarunuTtHOe noJie. DIeKTpOMarHuTHas
1.1 11 1 3 https://m.edsoo.ru/7f41c97
WHTYKITUS c
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bu6nunoreka [IOK
MexaHnyeckue U 3JIEeKTPOMarHUTHBIC
2.1 9 1 https://m.edsoo.ru/7{41c97
KoJeOaHus .
bubmnoreka IIOK
MexaHn4YecKue U 3JIEKTPOMArHUTHBIC
2.2 5 1 https://m.edsoo.ru/7f41c¢97
BOJTHBI
c
but6mmoreka [IOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41¢97
C
Hroro no pazaeny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

3.1

OcHOBBI ceMAILHON TEOpUH
OTHOCHUTEIBHOCTH

bubmnoreka IIOK
https://m.edsoo.ru/7f41c97
c



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

Hroro no pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 DIJIEeMEHTHI KBAHTOBOU OIITHKH 6 https://m.edsoo.ru/7f41¢97
C
bubmuorexa [JOK
4.2 Ctpoenue aToma 4 https://m.edsoo.ru/7f41¢97
c
bubmnoreka IIOK
4.3 ATOMHOE SApO 5 https://m.edsoo.ru/7f41¢97
C
Uroro no pazaeny 15

Pazgea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bu6nunorexa [IOK
5.1 DJIEMEHTHI aCTPOHOMUU U aCTPODHU3UKH 7 https://m.edso0o.ru/7f41c97
c
Hroro no pasaeny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE
bu6nunoreka [IOK
6.1 O6o0matoree MOBTOPEHUE 4 https://m.edsoo.ru/7f41c97
c
Hroro no pazgeny 4
PesepBHOE Bpems 3



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka KoHnTpoabHbI IIpakTnueckn
n/n Bceero U3YYEeHHS o0pa3oBaTte/ibHbIE
e padoThI e padoThbI pecypet
®dusnka — HayKa O MPUPOJIE. 01.09.202 bubnmoreka [JOK
1 Hay4Hble METOIBI TIO3HAHUS 1 3 o https://m.edsoo.ru/ff0c32e
OKPYKAoIIero Mupa 2
Poine 1 MecTo Gpu3nku B Bt OK
(hopMUPOBaHUN COBPEMEHHOM 02.09.202 nommorexa I
2 . 1 https://m.edsoo.ru/ff0c33e
HayYHOU KapTUHBI MUPA, B 3 6
MIPAKTUYECKOU IESITENBHOCTH JIOACH -
Mexannueckoe IBUKEHUE. 6 OK
OTHOCHUTENBLHOCTh MEXAHUYECKOTO 08.09.202 ubmorexa 11
3 1 https://m.edsoo.ru/ff0c350
neuxeHus. [lepemenienue, ckopocTs, 3 g
YCKOpPEHUE B
PaBHOMEpHOE TTpsIMOTTMHEITHOE 09.09.202 buomorera [IOK
4 1 https://m.edsoo.ru/ff0c362
IBIDKCHUE 3 0
PaBHOyCKOpEHHOE TTPSMOJIUHEMHOE 15.09.202 bubmorexa OK
5 1 https://m.edsoo.ru/ff0c372
JIBHKEHHE 3 .
6 CBoboaHOe majzieHue. Y CKoOpeHue | | 16.09.202 bu6mmoreka [IOK
CcBOOOIHOTO IMaCHNSA 3 https://m.edsoo.ru/ff0c39¢cc
7 KpuBonmHeiiHOe IBIKEHUE. 1 22.09.202 | bubmmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

Nmnynec cuiibl. 3aKOH COXpaHEHUs

JIBM>KeHHE MaTEpUaIbHOU TOYKH I10 3 https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[Ipunun otHOcUTenbHOCTH [ anmies. 73.09.202 Bu6muotexa [JOK
8 HNuepuuanbHble CUCTEMBI OTCUETA. 3 o https://m.edsoo.ru/ff0c3be
IIepsbiit 3akoH HproToHa 8
Macca Tena. Cuna. [Ipunuun 29.09.200 bu6nuoreka [JOK
9 CYIEPIIO3ULIUK cHil. BTopoii 3akon 3 o https://m.edsoo.ru/ff0c3be
Hprorona 151 MaTepraaibHON TOUKH 8
Tpertnii 3akon HerotoHa st 30.09.202 bubmorexa LOK
10 https://m.edsoo.ru/ff0c3be
MaTepUaIbHBIX TOYECK 3 g
3aKkoH BCeMUpHOro TsaroteHus. Cumia 06.10.202 bubmuorexa [JOK
11 TsKecTu. [lepBas KocMUUeCKast 3 T https://m.edsoo.ru/ff0c3d0
CKOPOCTh 0
bubmuoreka [JOK
Cuna octu. 3akoH ['yka. Bec 07.10.202
12 Pyt e https://m.edsoo.ru/ff0c3el
Tena 3
8
Cuia tpenusi. Koaddumment tpeHusi.
P puument Tp 13.10.202 | BuGmuorexa [IOK
13 Cuna conpoTHUBIIEHUS MPU IBUKECHUN
3 https://m.edsoo.ru/ff0c3{76
TeNa B XKUAKOCTU WM ra3e
[TocrynarenbHOE U BpalaTeabHOE
- P , bubmuorexa [IOK
JBIDKEHHE a0COIIOTHO TBEPAOTO TEa. 14.10.202
14 https://m.edsoo.ru/ff0c41a
MowmeHnT cuisl. [1nedo cunsl. YcnoBus 3 6
paBHOBECHSI TBEPAOTO TeEJIA B
15 NmMnynsc maTepuanbHON TOUKH, 20.10.202 | bubnuoreka [IOK
CHCTEMBbI MaTepHAIIbHBIX TOYEK. 3 https://m.edsoo.ru/ff0c43d

6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

HUMITyJIbCa. PeaktuBHOE JABUKCHUC

PaGora 1 MOLIHOCTE CHUJIBL.

bubmmoreka [JOK
Kunernueckas sneprus 21.10.202 1
16 o https://m.edsoo.ru/ff0c450
MarepuanbHOi Touku. Teopema 06 3 5
M3MEHEHUU KUHETUYECKOI SHEepruu B
[MoTenumansHas YHEPrUsl.
[TorennmanpHas 3HEPTUS YIIPYTO 2710202 bubnunoreka [JOK
17 1eOPMUPOBAHHOMN MIPYKHUHBIL. 3 o https://m.edsoo.ru/ff0c461
[ToTenumanpHas sHeprus Teaa BOIU3U a
MMOBEPXHOCTH 3eMIIn
[ToTenumanpHble ¥ HEMOTEHIIUATHHBIC
cuiibl. CBs3b pabOThI
bu6mmoreka [IOK
HENOTEHIINAIbHBIX CHIJI C U3MEHEHIUEM 28.10.202
18 . https://m.edsoo.ru/ff0c478
MEXaHUYECKON IHEPTHH CUCTEMBI TEJl. 3 .
3aKOH COXpaHEHUsI MEXaHNUYECKON B
JHEPTUU
JlaboparopHas pabota
«ccnemoBaHue CBSI3U paOOTHI CHITBI C
P . 10.11.202
19 W3MEHEHHEM MEXaHUUYEeCKOM Hepruu 3
TeJa Ha IPUMEPE PaCTSHKCHUS
PE3UHOBOTO KIYTa)
KonTtponpsHas pabota o teme 11.11.202 bu6nuoreka [IOK
20 «Kunemaruka. J{uHamuka. 3aKOHbBI 3 o https://m.edsoo.ru/ff0c4b7
COXPAaHEHHUS B MEXaHUKE» 4
OCHOBHBIC TTOJI0KEHHS 17.11.202 bu6mmoreka [IOK
21 MOJIEKYJISIPHO-KMHETUYECKON TEOPUH. 3 o https://m.edsoo.ru/ff0c4dc

Bpoynosckoe amwkenue. Anddysus

2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

XapakTtep JBHKEHUS U

” B3aMMOJECHCTBHS YAaCTHIL BEI[eCTBA. 18.11.202
Mojenu cTpoeHus ra3oB, KUIKOCTEN 3
Y TBEPJIBIX TEI
” Macca mosnekyin. KonndectBo 24.11.202
BemectBa. [locrosHHas ABoraupo 3
T .T
CITJIOBOG paBHOBecue. Temmneparypa 25.11.202
24 n e€ n3mepenue. [llkana remneparyp 3
Henscus
)5 Wneanpnsiii raz3 B MKT. OcHOBHOE 01.12.202 | budmmoreka [IOK
ypaBHeHue MKT 3 https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemrepaTypa Kak Mepa
. . bubmoreka [IOK
CpeaHel KHHETUYECKOM SHEPTUun 02.12.202
26 https://m.edsoo.ru/ff0c511
JBUKEHUSI MOJIEKYJL. Y paBHEHUE 3 .
MenaeneeBa-Knaneitpona B
08.12.202
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI 3
JlaboparopHas paboTa
)3 «HccnenoBanue 3aBUCUMOCTH MEKY 09.12.202
napamMeTpaMu COCTOSTHUSA 3
pa3peKEHHOTO ra3a»
H3onporiecchl B nI€aIbHOM Ta3e U Ux 15.12.202 bubmorexa LOK
29 https://m.edsoo.ru/ff0c570
rpadguvecKoe mpecTaBIeHNE 3 .
30 Buytpennsis sneprus 16.12.202 | bubmuoreka [{OK
TEPMOIMHAMUYECKON CUCTEMBI U 3 https://m.edsoo.ru/ff0c595

c1rtoco0sbI €€ nsMmeneund. Konnuectso

2



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

TEIUIOTHI U paboTta. BHyTpeHHAs
SHEPrus OTHOATOMHOTO HIEATEHOTO

raza
29.12.202 bubmuoreka [JOK
31 Bunael renonepenaun 3 https://m.edsoo.ru/ff0c5¢3
6
VrenbHast TEIIOEMKOCTD BELIECTBA.
bubmunoreka LIOK
KonunuecTBo Tennotel npu 23.12.202
32 . https://m.edsoo.ru/ff0c5¢c3
Terionepenaye. AnnadaTHbII 3 6
MpoIIECC N
13 [TepBrIii 3aKOH TEPMOAMHAMUKH U €TO 29.12.202 | bubmmoreka [JOK
IIPUMEHEHUE K U30IPOLIECCAM 3 https://m.edsoo.ru/ff0cSefc
HeoOpaTtumocTs po1ieccoB B 12.01.202 bu6nuorexa [IOK
34 npupoje. Bropoii 3akon A o https://m.edsoo.ru/ff0c623
TEPMOTUHAMUKH 0
[Tpunnun nevictBus u KIIJ[ reroBoit 13.01.202 bubmmorexa [OK
35 https://m.edsoo.ru/ff0c600
MaIluHbI 4
a
19.01.202
36 Hukn Kapno u ero KI1/| 4
37 DKOJIOTHYECKHE MPOOIEMBbI 20.01.202
TEIIOHEPTETUKHU 4
O6o06maromuii ypok «MoseKyaspHast 26.01.202 bubmorexa [IOK
38 https://m.edsoo.ru/ff0c693
¢uznka. OCHOBBI TEPMOTUHAMUKID) 4 g
39 KontponbHas pabota o teme 27.01.202 | bubmmoreka [JOK
«MoznekynsapHas ¢puszrka. OCHOBBI 4 https://m.edsoo.ru/ff0c6as



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

TEPMOAUHAMUKN 0
b K
[Tapoobpa3zoBanue 1 KOHICHCAITHSI. 02.02.202 nommorexa [0
40 https://m.edsoo.ru/ff0c63b
Hcnapenne u KUmeHne 4 6
AOconoTHAg U OTHOCHTCILHAS 03.02.202 bubmunorexa LIOK
41 BIIQKHOCTH BO3/1yXa. HachImeHHbIi 4 o https://m.edsoo.ru/ff0c64d
nap 8
Teépnoe teno. Kpucrannnueckue u
LA
aMOP(HBIC Te1a. AHH3OTPOIHS 09.02.202 | Bubmuorexa [IOK
42 CBOMCTB KpUCTAIIIOB. JKuakue
4 https://m.edsoo.ru/ff0c65f0
kpuctayibl. COBpeMEHHbBIC
MaTepuabl
[InaBneHue u KpucTamIM3aLus. 10.02.202 bu6nuorexa [IOK
43 VenpHas TErI0Ta MJIaBJICHHUS. A o https://m.edsoo.ru/ff0c670
Cyb6numanms 8
16.02.202 bu6mmoreka [IOK
44 YpaBHEHHE TEIUIOBOTO OamaHca 4 https://m.edsoo.ru/ff0c682
0
OaexTpu3anus Tell. DIEKTpUIeCKUH
45 - pﬂ au 2 ek I;CK 17.02.202 | bubmuoreka [IOK
s71. JIBa BUIA DIIEKTPUYECKAX
P A p 4 https://m.edsoo.ru/ff0c6bcc
3apsI0B
IIpoBOoAHUKH, TUIIECKTPUKHU U
46 (I)’ ’10 ) A 3;5 N 24.02202 | Bubmuorexa I[OK
10T BOJHUKH. 3aKOH COXpaHEHUS
YHPOBOA P 4 https://m.edsoo.ru/ff0c6bcc
ANEKTPUUYECKOTO 3apsia
BsaumMmoneiicTeue 3apsinoB. 3aKOH
47 K HOHaHToqeqHBIﬁ EH:KT WUYECKUI 01.03.202 | bubmorexa HOK
Y ' p 4 https://m.edsoo.ru/ff0c6cesd

3apsij



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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Hanps:k€HHOCTD 271EKTpUYECKOTO

48 nons. [IpuHIMn cynepnosunnun 02.03.202 | bubaunoreka [IOK
ANEKTPUUYECKUX Tonel. JInauu 4 https://m.edsoo.ru/ff0c6df2
HanpsKEHHOCTH
PaGota cuit 31eKTpoCcTaTuuecKoro

4 e ainas ” 09.03.202 | Bu6muorexa LIOK
nosist. [Torennman. PasHocts

B 4 https://m.edso0o.ru/ff0c6f00
TOTEHIIAATIOB
[IpoBOAHMKY U IUDTEKTPUKU B 15.03.202 Bu6muotexa [JOK
50 3JIEKTPOCTATUYECKOM IIOJIE. 4 o https://m.edsoo.ru/ff0c701
JusnexTpuueckasi IpOHUIIAEMOCTb 8
) 16.03.202 bubmmoreka [JOK
51 Onekrpoémkoctb. KongeHcarop 4 https://m.edsoo.ru/ff0c712
6
DAEKTPOEMKOCTD MIIOCKOTO 29.03.200 bu6nuorexa [IOK

52 KOHJIEHCATOPa. DHEPTUs 3aP)KEHHOTO 4 o https://m.edsoo.ru/ff0c72¢
KOHJIEHCATOPa 0

53 JlaGopaTtopHas pabora "M3mepenue 23.03.202
ANMEKTPOEMKOCTH KOHAEHcaropa" 4
[IpuHIUI 1EWCTBUS U IPUMEHEHUE
KOHI[eHcaTOpOB: KOIHUPOBAJIBLHOTO 05.04.202

54 armapara, CTpyiHHOI0 pUHTEpA. 4
DIIEKTpOCTaTUUYECKas 3alUTa.
3azemiieHue 3IEKTPONPUOOPOB

55 DIJIEKTPUUYECKUHN TOK, YCIOBUS €0 06.04.202
cyliecTBOBaHUS. [I0CTOSHHBIN TOK. 4

Cuna toka. Hanpsbxenue.
Comnporusnenue. 3akon Oma st



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

ydacTka 1enu

IMocnemoBarenbHOE, MAPAICIBHOE,
CMENIaHHOE COEqUHEHNE

12.04.202 | bubauoreka [JOK
56 MpOBOAHUKOB. JIaboparopHas pabota
4 https://m.edsoo.ru/ff0c 740
«3ydeHune CMemanHOr0 COSTMHEHUS
PE3UCTOPOB
PaboTta 1 MOIITHOCTB INEKTPUUECKOTO 13.04.202 buGnnorexa LIOK
57 https://m.edsoo.ru/ff0c783
Toka. 3akoH J[xoynsa-Jlenua 4 g
3axon OMa a1 MOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
P 5 P 19.04.202 | Bubmuorexa [IOK
58 3ambIkaHue. JlabopaTopHas pabora
4 https://m.edsoo.ru/ff0c7ae0
«M3mepenne D/IC ucToOUHMKA TOKA U
€r0 BHYTPEHHETO COTIPOTHRIICHUSDY
DJICKTPOHHAS MPOBOAMMOCTD TBEPIBIX
59 METaJUI0B. 3aBUCHUMOCTD 20.04.202
COTIPOTHUBIICHUS METAIIJIOB OT 4
Temneparypsl. CBEpXIpPOBOIUMOCTb
60 DNEeKTPUUYECKUM TOK B BaKyyMe. 26.04.202
CBOCTBA MEKTPOHHBIX ITYYIKOB 4
[TonympoBoIHUKH, X COOCTBEHHAS U
61 IIpUMECHas MPOBOAUMOCTL. CBOMCTBa 03.05.202 | bubmmoreka [JOK
p—n-niepexoza. [1oaynpoBoIHUKOBBIE 4 https://m.edsoo.ru/ff0c84ae
npuOOopHI
62 DNEeKTPUYECKUI TOK B pacTBOpax U 04.05.202 | bubmmoreka [JOK
paciuiaBax 3JIEKTPOJIUTOB. 4 https://m.edsoo.ru/ff0c82b

:‘)J'IGKTpOJ'II/ITI/I‘ICCKaH Jucconuanus.

a



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DIeKTpoIn3

DNEeKTPUYECKUM TOK B razax.

63 CamocCTosTeTbHBIN 1 1 10.05.202 | bubmmoreka [IOK
HECaMOCTOSTENBHBIN pa3psil. 4 https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DneKkTpuuecKue npuodopsl U

64 YCTPOWCTBA U MX MTPAKTUYECKOE 1 11.05.202 | bubnuoreka [IOK
npuMeHeHue. [IpaBua TexHuKH 4 https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
O6o0maromuii ypok 17.05.202 Eubmorexa ITOK

65 1 https://m.edsoo.ru/ff0c88b
«DIEKTPOJUHAMUKAY 4 .
KonTpomnpHas padora o Teme

66 «QnextpocraTuka. [locrossHHBIN 1 18.05.202 | bubmuoreka [IOK
JJEKTPUYECKAN TOK. TOKH B 4 https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
PezepBubiil ypok. KonTposbHas 24.05.202 bubmorexa OK

67 " " 1 https://m.edsoo.ru/ff0c8c5
pabota o Teme "DIEKTPOANHAMHUKA 4 6

68 PezepBHblit ypok. O0o0maronuii ypok i 25.05.202 | bubmumoreka [IOK
no temam 10 kacca 4 https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Jlara

Ne uudgposbie

Tema ypoka KoHTpoabHbI IIpakTnyeckn HIyHCHUA
n/n Bceero oOpa3oBaTe/ibHbIE

e padoThbI e padoThl
pecypchl
[TocTostHHBIE MATHUTHI U KX
. bubmmoreka [JOK

B3auMo/ieiicTBue. MarHuTHOE ToJe.

1 . 1 https://m.edsoo.ru/ff0c977
Bektop MarHuTHOM MHAYKUHH. JIMHUN g
MarHMTHOM UHIYKLIMU -

MarsnuTHoO€e noJjie IPOBOJHHUKA C

) ToKkoM. OnbIT Dpcrena. 1 bubnumoreka [IOK
B3anmoneicTere npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtophnast pabota «3ydenue 1 1 bubnmnoreka [JOK
MarduTHOTO IOJISI KATYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBMe MarHUTHOTO MOJISI HA
IIPOBOAHMK C TOKOM. Cuita AMmepa.

4 Jlaboparopuas pabota 1 1 bubanorexka HOK
«ccieqoBanne JeCcTBUS https://m.edsoo.ru/ff0c9ac0
ITOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBEe MarHUTHOTI'O IIOJISI Ha

5 JBHKYILYIOCS 3aps’KEHHYIO YaCTHULLY. | bubnuoreka [IOK
Cuna Jlopenma. Pabota cuisl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnexkTpomMarauTHas UHAYKIUs. [loTok 1



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

BEKTOpa MarHUTHOU nHAykuuu. J/1C
MHAYKIHUU. 3aKOH 3JIEKTPOMarHuTHON
uHaykun Papaznes

Jlaboparopnas pabota
«ccnenoBanue sBIEHUS

AJEKTPOMATHUTHON MHIYKIIUW

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NunyktuBHOCTH. SIBIICHME
camouHaAyKIuu. IJIC caMOMHAYKIUH.
DHeprusi MarHUTHOTO TOJISI KAaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE o€

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckre yCTpoucTBa U UX
IIPUMEHEHHUE: IIOCTOSTHHBIE MArHUTHI,
AIIEKTPOMATHUTBHI, JIEKTPOJABUTATEIb,
YCKOPHUTEIIN JIEMEHTaPHbIX YaCTHII,
WHIYKIUOHHAs I1eYb

10

O6o0maromuit ypok «MarHuTHoe
noJje. DIEKTPOMarHUTHAST HHIYKIHSDY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonrponpHas pabora o teme
«MarsHuTHoe 1nozJe.
DNeKTpOMarHuTHAsE UHTKIIUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUUECKUE
kosnebanus. ['apmoHndeckue
KosiebaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJICOaHUH.
[IpeBpamieHue YHEPTUA

bu6nunoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnas pabota
«ccnenoBanne 3aBUCUIMOCTH



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

nepro/ia MajbIX KojaeOaHuii rpy3a Ha
HUTHU OT JUTMHBI HUTU U MAcCChl Tpy3a»

KoneGarenbHblil koHTYp. CBOOOTHBIE
3JIEKTPOMAarHUTHBIE KOJICOaHUs B

bubmnorexa [JOK

14 UJeabHOM KOJIe0aTeTbHOM KOHTYpE. https://m.edsoo.ru/ff0cb82
AHaJOTHs MEX/1y MEXaHUUECKUMU U 0
AIIEKTPOMArHUTHBIMU KOJIeOaHUSAMU
®opmyna TomcoHa. 3akoH
bu6mmoreka [IOK
15 COXPAHEHHUsI SHEPTUH B UICATBHOM
https://m.edsoo.ru/ff0cb9c4
KoJ1e0aTeIbHOM KOHTYpE
[IpeacraBnenue o 3aTyxaromux
KoJieOaHusX. BeIHYXICHHBIC bubanoreka [JOK
16 MexaHu4yeckue konebanus. Pezonanc. https://m.edsoo.ru/ff0cbb8
BbIHYXI€HHBIE 3JIEKTPOMAarHUTHbIE 6
Kose0aHus
ITepemenHbIi ToK. CHHYCOMIAIbHBIN
IEPEMEHHBIN TOK. MOIIHOCTh bubnuoreka [IOK
17 MIEPEMEHHOT0 TOKa. AMIUIUTYAHOE U https://m.edsoo.ru/ff0cbd3
JIEHCTBYIOIIIEE 3HAYEHUE CUIIBI TOKA U 4
HaIpsKEHUS
Tpaucdopmarop. [IpousBozactso,
18 nepeaaya v norpedieHue
AIEKTPUYECKON SHEPTUU
YCTpolCTBO M IPAKTHYECKOE
19 IIPUMEHEHHNE DIIEKTPUYECKOI0 3BOHKA, bubnuotexa [JOK

reHepaTropa NepeMeHHOro TOKa,
JIMHUH 3JIEeKTponepenady

https://m.edsoo.ru/ff0cc324



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

DKOJIOTM4YECKHE PUCKU IIPU
IIPOU3BOJICTBE IJEKTPOIHEPTHH.

20 Kynberypa ucnonszoBanus
ANIEKTPOIHEPTUHU B MTOBCETHEBHOM
JKU3HU
MexaHu4ecKkue BOJIHBI, YCIOBUS
21 pacmpoctpanenus. [lepuoa. Ckopoctb bubmmoreka [JOK
pacupoCTpaHEHHUs U JJINHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie U TPOJOJIBHBIE BOITHBI
) 3Byk. CkopocTh 3ByKa. [ poMKOCTB bubmmoreka [JOK
3ByKa. Beicota ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJIEKTPOMArHUTHbIE BOJIHBI, HX
. P bubmuorexa [JOK
23 CBOMCTBA U cKopocTh. [IIkana
https://m.edsoo.ru/ff0ccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuaeHud. Pazsurue cpeacts
cBsi3u. Paguonokarus
25 KonrtponbHas padora «Konebanus u bubanoreka [HOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsamonuHeHOE pacipoCTpaHEHHE
. bu6mmoreka [IOK
CBETa B OJTHOPOJIHOM cpefe.
26 . https://m.edsoo.ru/ff0cd35
Todeunslit ICTOYHUK cBeTa. Jlyu 0
cBeTa 0
OTtpakenue cBeTa. 3aKOHBI
bubmnorexa [JOK
27 oTpaxkeHus ceera. [loctpoeHue
. https://m.edsoo.ru/ff0cd4e0
M300paKEHUI B TUTOCKOM 3€pKaJIe
28 [Ipenomnenue cera. [TonHoe bubnnorexka [HOK



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

BHYTpeHHee oTpaxeHue. [IpenenbHbiin
YT'OJI IIOJTHOTO BHYTPEHHETO
OTpPAKEHUS

https://m.edsoo.ru/ff0cd716

Jlaboparopnas pabota «3mepenue

bubnuoreka [JOK

29
[OKa3arTelIs MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue u3obpaxeHuii B
. bubnuorexa [IOK
30 nuH3e. DopMynia TOHKOW JTUH3BI.
https://m.edsoo.ru/ff0cddle
YBenuueHue JIMH3bI
Jlabopartopnas pabota
31 «HccnenoBanue CBOMCTB
M300pakeHU B TMH3aX»
Hucnepcus ceera. ClI0XKHBIN COCTaB
1 6emnoro ceera. Lsert. JlaboparopHas
paborta «Habmronenne qucriepcun
CBETa»
13 Wnrepdepennus creta. dudpaxius bubmmoreka [JOK
ceta. [{udpakinnonnas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnorexka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckre mpuOOPHI U YCTPOUCTBA U
yCII0BHS X O€30MacHOr0 NPUMEHEHUs
I'paHuIBl MPUMEHUMOCTH
36 KJlaccuueckoil Mexanuku. [locTynmarst bubmmoreka [IOK
CIIELIMAJIbHOM TEOPUU https://m.edsoo.ru/ff0ctf862
OTHOCHUTEIIBHOCTH
37 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. bubmmoreka [JOK

3amenJieHne BpEeMEHH B COKpaIlleHHe

https://m.edsoo.ru/ff0cfa42



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

JJIMHBI

OHeprus U UMIYIbC PEIATUBUCTCKON

bubmuorexa [JOK

38 gacTHIlbl. CBSI3b MAaCChI C SHEPTHEH U
https://m.edsoo.ru/ff0cfc68
UMITyJIbCOM. DHEPTHUs MOKOS
KontponbHas padota «OnTuka.
39 0 P P . bubmuorexa [JOK
CHOBBI CIIELIMAIBHOW TEOPUH
H p https://m.edsoo.ru/ff0cf6{0
OTHOCHUTEIIbHOCTH»
40 ®oronsl. Dopmyia [Tnanka. Dueprus bubnnoreka [JOK
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHUE BuG 10K
noIMoTeKa
41 dbotoaddekra. OnpiTer A. I
https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHsbl hoTorpdexTa. YpaBHEHHE bubnumoreka [IOK
42 OuHmreitHa 11 porodddexra. https://m.edsoo.ru/ff0d015
«Kpacnas rpanuna» poroaddexra e
Hasnenue ceera. Omnbite [1. H. bubmmoreka [JOK
43 JleOeneBa. XuMHUUECKOE NEUCTBUE https://m.edsoo.ru/ff0d04a
cBeTa 6
TexHu4eckue ycTpoucTsa u
MPaKTUYECKOE MPUMEHEHHE:
44
¢dorosnemeHT, GpoTogaTuNK,
CoJIHEYHast 0aTapesi, CBETOUOT
bubmuoreka [JOK
Pemenue 3amad mo reme « 3J€MEHTBI
45 . https://m.edsoo.ru/ff0d030
KBaHTOBOU ONTHUKID) 5
46 Monens aroma ToMcoHa. OnbITHI bubmuorexa [JOK

Pesepdopna mo paccesHHIO 0-4acTHII.

https://m.edsoo.ru/ff0d091



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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IInanerapnas mozens aroma

a

bubmmoreka [JOK
47 [Toctynarsr bopa i
https://m.edsoo.ru/ff0dOafa
N3nyyenne u norsoneHne GOTOHOB
43 i ¢ bubmuorexa [JOK
MIPU TIEPEXOE aTOMa C OJTHOT'O YPOBHS
P P N P https://m.edsoo.ru/ff0dOafa
SHEPTruu Ha Ipyroil. Buasl ciekTpoB
BonnoBrle cBolicTBa yacTui. BomHbI
49 ne bpoiura. KoprmyckynsipHO-BOJIHOBOI bubnuoreka [IOK
nyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JIyuYeHUE
OTkpbITHE PaTUOAKTHBHOCTU. OTBITHI
50 p P o P bubmoreka [JOK
e3zepdopaa 1o onpeaeneHuIo cocTaBa
pPoPp P https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TYYCHUS
CgnoticTBa anb(a-, 6era-,
5] raMMma-usnydeHus. Bnusuue
PaZ0aKTUBHOCTH HA KUBBIC
OpraHU3MBI
OTKpbITHE IPOTOHA U HEUTPOHA.
bu6mmoreka [IOK
N3otombl. Anbda-pacra.
52 . . https://m.edsoo.ru/ff0d116
DNEeKTPOHHBIA U TTO3UTPOHHBII 5
Oera-pacnaz. ['amma-u3nyueHue B
DHeprus CBA3U HYKJIOHOB B sJIpe.
S nepuble peakuuu. SnaepHblit bubnmnoreka [JOK
53 peaktop. [Ipobrembl, IepCIEeKTUBHI, https://m.edsoo.ru/ff0d135
HKOJIOTHYECKHE aCMEKThI AePHOMN 6
SHEPTETHKU
54 OnemeHTapHble YacTULbl. OTKpBITHE bub6nuoreka [IOK



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

MO3UTpOHA. MeToabl HAOTIOICHUS
PEruCTpalvK 3JIEMEHTAPHBIX YaCTHL.
Kpyrasiii cron «®yHaameHTanbHbIe
B3auMoJencTBUA. EqUHCTBO
¢bu3nUecKoil KapTUHBI MUPA»

https://m.edsoo.ru/ff0d0e3

8

55

Bun 38é3amoro Heba. Co3Be3aus,
SIPKUE 3BE3/IbI, TUTAHETHI, HX BUIUMOE
nerxenne. CojlHeYHast cucTeMa

56

Comnure. CoHeuHast aKTUBHOCTD.
Ncrounuk sneprun ConHLA U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IBI TIIAaBHOM
MOCJIeI0BAaTeILHOCTH. BHyTpeHHee
crpoenue 38€31. COBpEMEHHbBIE
NpCACTAaBJICHUA O IPOUCXOKACHUUN U
sBomouu CostHIIa U 3BE3]1

58

Muneunsii [Tyre — Hama ['anakTuka.
[Tonoxxenue u nuxenue ConHia B
lNanaktuke. ['anaktuku. Y€pHbie
JBIPBI B IPAX TaJaKTUK

59

Bcenennas. Pa3beranue rajgakTHK.
Teopus bosboro B3peiBa.
PennkroBoe u3nydeHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUH

61

KontponbHas paboTa «1eMEHThI
aACTPOHOMUU U aCTPOPUIUKID)



https://m.edsoo.ru/ff0d0e38

62

O6o0maromuit ypok. Ponb pusuku u
ACTPOHOMHUHU B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COITHAIbHOM 1
ATUYECKOH cdepax AedaTeIbHOCTH
YesloBeKa

63

O6o6matomuii ypok. Ponb u Mecto
(bU3MKH 1 aCTPOHOMUU B
COBPEMEHHOW HAYy4YHOU KapTHHE MHUpa

64

O6o0maromuii ypok. Pois
¢dusnyeckoit Teopuu B OpMHUPOBAHUHT
IpeJCTaBICHUN 0 (hrU3nYecKOn
KapTHHE MHpa

65

O6o0maromuii ypox. Mecto
(bU3UYECKON KapTHHBI MUPA B 00IIEM
psIy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUN O IPUPOJIE

66

PesepBHBIil ypok. MarautHoe mnoie.
DNEKTPOMarHuTHAs NHIYKIHS

67

PezepBHblii ypok. Ontrka. OCHOBBI
CHelHabHON Teopun
OTHOCUTCIBHOCTH

68

Pesepnbiii ypok. KBanToBas gpusuka.
DneMEHTBl aCTPOHOMUU U
acTpopU3UKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA
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