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PABOYASA ITPOT'PAMMA
no yueoHomy npeamerty «Du3uka» (0a30Bblil ypoBeHb)

B 10 (11) knacce (o0yuenune Ha qomy)
Ha 2023 — 2024 (2024-2025) y4eOHblii roq

VYuurens: ['epacumoBa Haranus HukonaesHa,
repBas KBaau(UKaIMmOHHAs KaTeropus

2023 ron



Jannas pabouast mporpamma pa3zpaboTaHa Ha OCHOBE:

-DenepanbHBIA TOCYIaPCTBEHHBIA 00pa30BaTENbHBIN CTAHAAPT CPEAHETO 00IIero 00pa3oBaHus,
YTBEPKICHHBIN MTPHUKa30oM MHUHHUCTEpCTBa 00pa3oBanus u Hayku Poccuiickoit deneparuu ot 17
Mmas 2012 roga N 413

- OenepanbHas paboyas mporpaMma cpeaHero oomero oopazoBanus «Puznkay mis 10-11
KJIaCCOB 00pa3oBaTeIbHBIX Opranuzanuil. - M., 2022.

- Amtopckoit mporpammbl (aBTopbel: B.C. Jlantomkos, O.B. KopmryHoBa), cocTaBieHHON Ha
ocHoBe nporpammbl (IIporpammel 00mmeodpazoBaTenbHbIX yupexkaeHuil. @usuka. 10-11 kmaccsl
/ TLI'. Caenko, B.C. Jlanromenkos, O.B. Kopmrynosa u ap. — M.: IIpocBemenune, 2014).

- OcHoBHass oOpaszoBarenbHas TporpamMmMa OCHOBHOTO obOmero obpasoBanuss MAOY

Ynoposckas COII (mpukas Ne 236/1-o1 ot 29.08.2023)

[lpn peanuzammu MporpamMMmbl HCTONb3yeTcss y4eOHHK Pusmka. ba3oBelii M yriryOnEHHBIN
ypoBHu. ABTopel: Mskumes ['.51., byxosueB b.b., Corckuit H.H. / Ilox pen. IlapdenrbeBoit
H.A.: IIpocBenienue, 2023 r.

CornacHo yyeOHOMY MmiaHy paboyast mporpamma paccuutana Ha 0,3 yaca B Henento, 10,2 yaca B
rox (10 kmacc); 1 yaca B Henento, 33 yacoB B rof (11 kmacc).

MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mno ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeHero oOIiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHMM K pe3yJbTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHON Tporpammel, TmpeactaBieHHbix B PI'OC COO, a Takke ¢ ydé€roMm
denepanbHON paboyeil mporpaMMbl BOCHHMTAHHMS M KOHLENIUHU IMpernojaBaHUs y4eOHOTro
npeamera «®usuka» B oOpa3zoBaTenbHBIX — opraHuzanmsx —Poccuiickoit  denepanum,
peaIu3yomuX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPaMMBbI.

Copnepxanue nporpaMMbl Mo (PU3MKE HaIpaBI€HO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4yHOM KapTuHbl Mupa oOyuarouuxcs 10—11 kmaccoB npu oOyueHun ux (usmke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IeATeNIbHOCTHOTO Noaxoaa. IIporpamMma no ¢usuke cooTBETCTBYET
tpeboBanusiM GPI'OC COO k nmiuaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOYy4eHHMs, a TaK)K€ YUHUTHIBAET HEOOXOJMMOCTb pPEaTU3alUu MEXKIPEAMETHbIX
CBsA3eM (U3MKM C €CTEeCTBEHHO-HayYHbIMHU y4eOHBIMU IpeaMeTraMu. B Hell ompexpensiorcs
OCHOBHBIC LIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEro o0Iero odpa3oBaHus, IIAHUPYEMbIE
pe3yJbTaThl OCBOGHHS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma o (usmke BKIIOYAET:

e [UTAHUpYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (HU3MKU Ha 0a30BOM ypOBHE, B TOM YHCIE

IpeIMETHBIE PE3YyJIbTaThl MO rojlaM O0yUEHUs;

e cosiepkanue yueOHoro nmpeamera «Pu3nkay 1o rojgam o0yueHHs.

®u3rka Kak Hayka 0 HauboJjee O0IIKX 3aKOHAX MPUPObI, BEICTyIas B KauecTBe y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUN 00 OKpY’KalOIIeM MHDE.
[IkonbHBIA Kypc (HU3UKH — CHCTEMOOOPA3YIOUIMA Uil E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, H3y4aeMBbIX
XuMuen, Ouonoruel, gusnyueckoir reorpadueit m actpoHomuei. lcnonbp3oBanne u akKTUBHOE
npUMeHeHHe (U3MYECKMX 3HAHUM OmpenenseT XapakTep M Ppa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOSHHUS KOCMOCA, IIOJYyYEHHs] HOBBIX
MaTepHaJIOB C 3aJlaHHBIMU CBOMcTBaMU U Apyrux. M3ydyeHne Gpu3nKu BHOCUT OCHOBHOM BKJIa[ B



(dbopMHpOBaHUE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa 00yJaromuxcs, B GOpMUpOBaHHE YMEHUH
NPUMEHATHh HAYYHBIH METO]I TIO3HAHUS MPH BHITIOJHEHUN UMHU Y4EOHBIX HCCIICIOBAHUM.

B ocHOBY Kypca ¢u3uKH 1 YPOBHS CpEAHETO 00IIero o0pa3oBaHus MOJOXKEH Pl UIEH,
KOTOPBIC MOKHO PaccCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoes yerocmunocmu. B COOTBETCTBUM C HEH KypC SIBISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (PM3MKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUH ¢ HeW MaTepHall Kypca (GU3UKH 0ObeAMHEH BOKPYT
¢dusnveckux Teopwit. BeaymmM B Kypce sBisercs (OpPMHpPOBaHHUE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeanojaracT MCIoJb30BaHHE T'yMaHUTaApHOTO
noTeHIana GU3NIECKOi HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (DU3HMKH C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYCCKHMHU, HDABCTBECHHBIMU U SKOJIOTMYSCKHMHU IPOOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypce pusuku npemnonaraet 3HakOMCTBO C IIUPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKHUX MPHIIOKEHIH N3YYEHHBIX TEOPHA U 3aKOHOB.

Hoess skonocuzayuu peanusyerTcss TOCPEICTBOM BBEICHHS DIIEMEHTOB COJCPIKAHMS,
NOCBSAMIEHHBIX JKOJIOTMYECKHM Tpo0JIeMaM COBPEMEHHOCTH, KOTOpPBIC CBSI3aHbI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKkkKe 00CyKACHUs po0IeM palloHaIBLHOTO PUPOIOTIONB30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

Crep)KHEBBIMHU DJIEMEHTaMHU Kypca (U3WKHA Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHUs
SBIISIOTCS  (pU3MUecKue Teopuu ((HOpMHUpPOBaHHE MPEIACTABICHUA O CTPYKTYpe IMOCTPOSHHS
¢usnveckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPHUPOE, TPAaHUIAX MPUMEHUMOCTH TEOPHH, JJISI ONMCAHHUS €CTECTBEHHO-
HaYYHBIX SIBJICHUH U MTPOLIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOIX0 B Kypce (DU3UKU peau3yeTcs MPexe BCero 3a Cuér
OpraHu3alluy SKCIIEPUMEHTAILHOW NIESTENbHOCTH oOydaromuxcs. J{ims 6a30Boro ypoBHs Kypca
(GU3UKK — ITO UCTONB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpble B IMporpamme Mo (usuke oObEIMHEHBI B OOLIMI CHUCOK
YUEHHUYECKUX MPAaKTUYEeCKUX padoT. BhigeneHue B yka3aHHOM IepeyHe J1abopaTopHbIX padoT,
NPOBOJUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBISIETCS YYaCTHHKAMH O0pa30oBaTeIbHOTO
mpolecca UCX0/s U3 0COOEHHOCTEH IUIaHUPOBaHMS U OCHaleHHs kabuHeta Qusuku. [lpu sTom
oOecrieynBaeTcsi OBJIAZICHHE OOYYAIOUIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIIEIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U TOCTAaHOBKY OINBITOB IO IPOBEPKE
NIPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHWE yIensieTcs PeleHUI0 pacuETHBIX W KadeCTBEHHBIX 3amad. [Ipu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCA 33/1a4M C SIBHO 3a/laHHON (pU3HUECKON MOJIENbIO,
MO3BOJISIOIINE MPUMEHSATh HM3YUYEHHbBIE 3aKOHbI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasjelna
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/ienoB. [l KaueCTBEHHBIX 3a7ad MPHOPUTETOM
SBIISTIOTCSL  3aJaHusT Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SIBICHHH UM TPOIECCOB B
OKpY’Kalollel >KU3HHU, TpeOylomme BbHIOOpa (PHU3MUECKOW MOAETH A CUTYyallMH MPaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpebdoBanusmu PI'OC COO k MarepuaabHO-TEXHHUUYECKOMY
obecrieueHn0 y4eOHOro mporecca 0a30BbI YpOBEHb Kypca (H3MKA Ha YPOBHE CPETHErO
oOrmiero o0pa3oBaHMs JTOJDKEH M3ydyaThCs B YCJOBUSAX NMPEIMETHOTO KaOuHeTa (DM3MKHU WK B
YCIOBHUSX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
(bU3UKN JODKHO OBITH HE00X0IMMOe JabopaTopHOE 000PYI0BaHUE JJISI BHITOTHEHUS YKa3aHHBIX



B TporpamMme 10 (HU3MKE YUYEHHYECKHX MPAKTUYECKUX paboT U JIEMOHCTpPAMOHHOE
0o0opyi0BaHUE.

JleMoHCTpanoHHOE 000pynOBaHHE (OPMHUPYETCS B COOTBETCTBUHM C MPHHLIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ecreuynBaeT MOCTAHOBKY NMEPEYUCIEHHBIX B IpOrpaMmme Io
bu3nKe KIIOYEBBIX JIEMOHCTpAlUil AJisi UCCIECJOBAHMS HM3yYaeMbIX SIBJICHHI M IPOIIECCOB,
IMIUPUUYECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHCHHM.

JlaGopaTtopHoe 00OpyZOBaHUE JJISI YUYCHHUECKUX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreyrBaeTcs B pacuéTe OJHOrO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOpPaTOPHOrO OOOPYIOBaHUS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHUOOPOB, a TaKKe
KOMIBIOTEPHBIX H3MEPUTENBHBIX CUCTEM B BUIC U(DPOBBIX TA0OPATOPHIA.

OCHOBHBIMU IENAMH U3Y4YeHHs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

e popmupoBaHUE UHTEpeca U CTPEMJICHUS OOyYaromMXCS K HAyYHOMY H3YYECHHIO

MPUPO/IbI, PA3BUTHE UX MHTEIICKTYalbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

®pa3BUTHE TIPEACTABICHUH O HAy4YHOM METO/AE TO3HAaHUS U  (OPMHPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPY>KAIOIIUM SIBJICHUSM;

¢ hopMupoBaHNE HAYYHOTO MHPOBO33PEHUSI KAaK pe3ysibTaTa M3Y4YECHHS OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e hopmupoBaHUEe YMEHUN OOBSICHATH SIBJICHUS C HCIIOJIb30BAaHHEM (PU3NYCCKUX 3HAHHUHA H
HAyYHBIX JI0Ka3aTEJbCTB;

e popMUpOBaHUE MPECTABICHUNA O posi (HU3UKU U1 PA3BUTHUSL JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKUA U TEXHOJIOTUM.

JlocTuxkenune 3TUX Iiesiell oOecriedrBaeTcsl pelIeHHeM CIEeAYIOIUX 3a7ad B Ipoliecce

U3y4eHus Kypca (U3MKU Ha ypOBHE CpeHero o0miero oopa3oBaHusi:

® IPHOOPETEHNE CHCTEMbI 3HAHHI 00 00mUMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJIEKYISPHYIO (PU3UKY, TEKTPOIMHAMUKY, KBAHTOBYIO
(bU3KKY U IIEMEHTHI aCTPOPU3UKH;

e popMHUpOBaHWE YMEHHM TIPUMEHATH TEOPETUYECKUE 3HAHHUS [UISI  OOBSICHEHUS
buznyecKkux SBICHUA B TPUPOJE U Ui TNPUHATHS TMPAKTHUUECKUX PpEUICHHH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CITIOCOOOB pEIICHUs Pa3IMyYHbIX 33/]1a4 C SBHO 3aJJaHHON (PHU3HUECKON MOJIEINbIO,
3aJa4, TOJpa3yMeBaIONIMX CaMOCTOSTEIbHOE co37aHue (U3MYECKOH MOJEINH,
aJICKBATHOW yCIIOBUSIM 3aJ1a4u;

e MOHMMaHKHE (U3MUYECKUX OCHOB W MPHUHIIMIIOB JCUCTBUS TEXHUYECKHX YCTPOHCTB H
TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELLY;

® OBJIQJICHUE METOJIaMU CaMOCTOSITEIHHOTO IUIAHUPOBAHUS WU TPOBEACHUS (PUIUUECKUX
DKCMIEPUMEHTOB, aHallM3a W  HWHTEepIpeTanud  WHGOpPMALUU,  ONpeAeTCHUS
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3YJIbTaTa;

® CO3JJaHHUE YCJIIOBUU JJIsI Pa3BUTHS YMEHUN MPOEKTHO-HCCIIEIOBATEIbCKOW, TBOPUYECKOM
JESITEIbHOCTH.

Ha wusyuenue ¢usuku (0a30BBI ypOBEHb) HAa YpOBHE CPEIHETO OOIIEro oOpa3oBaHMs

otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yacoB (2
yaca B HEJIEII0).



[Ipennaraemsiii B mporpamme 1o (GuU3MKe nepedeHp J1ad0paTOPHBIX U MPAKTHYECKUX padoT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHMTENb JeJaeT BbIOOp MpOBeAEHUs 1a0OpaTOpHBIX padoT u
OTIBITOB C YYETOM UHIANBUAYAIBHBIX OCOOCHHOCTEH 00YUaIOIIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®uznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. HayuHble MeToAbl MO3HAHUSA OKpYy»XKaromiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HYECKUX SBJICHHN M TporeccoB. Hayunsle rumore3sl. Ouznueckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB. [[pHHITMI COOTBETCTBHS.

Ponp m Mmecto ¢u3uku B (OPMHPOBAHMM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
IIPaKTUYECKOU AEATEIbHOCTH JIIOJICH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBBIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHUe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpelmHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTb) M YCKOpPEHHUE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHAT. ClioKeHHE NMEepeMEIIeHUN 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSAMOJWHEHHOE IBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U TIEPEMEICHUSI MaTEPHAIIBHOW TOYKU OT BPEMEHH.

CBoOonHOe majeHune. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTHU C
IIOCTOSIHHOM I10 MOZYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacToTa oopaieHus. LleHTpocTpeMHuTeNbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUUECKOE NPUMEHEHUE: CHOUIOMETp, JBHKEHHUE
CHaps/I0B, LIETIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, MILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHK JBUKCHUSI.

[TpeoOpazoBaHre ABMKEHUI C UCTIOJIB30BAHUEM MPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Tena, OpOmeHHOTO O/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TMaICHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenre HepaBHOMEPHOTO JIBIXKCHHS C IIEJIBIO ONPEEICHIS] MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOMICHHWSI  MEXIY  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE paBHbIE MPOMEXKYTKH BPEMEHH MpPHU PABHOYCKOPEHHOM JBHKEHHUHU C
Ha4yaJbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHue qBUKEHUS MapuKa B BI3KOW KUIKOCTH.

Nzydenue nBuxeHUs Tea, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. Ilepsoiit 3akoH HeroToHa. MHepLManbHbIE CUCTEMBI
OTCU€TA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cuid. Bropoit 3akon HeroroHa st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MarepraibHbIX TOYEK.

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

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

Tpenue. Bunabl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
NP ABUKCHUU TeJla B KUJKOCTH WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT cuiIbl OTHOCUTEIBHO OCU BpaunieHus. Ilnedo cuibl. YcnoBusi paBHOBecHs
TBEPAOTO TEIA.

TexHuyeckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIHUKY, JBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT JeOpMaLnu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U MaJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Wzydenue nBuxeHus Opycka Mo HaKJIOHHOW MIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B NPYKMHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbc MaTepralbHOM TOUKH (Tena), CHCTEMbl MaTepUaibHBIX TOUeK. IMIyIbC CHITBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pabora cuibl. MOIIHOCTD CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
OHEPIUH.

[TorenuunanbHas sueprus. [loTeHnnanbHas 3HEprys ynpyro aepopMUpOBaHHOM MPY>KUHBI.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanpHBIe M HEMOTEHIMANBbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHNEM MEXaHUYECKOW SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUYECKOM dHEPIUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexon mMOoTEHIIMATBLHON SHEPTUH B KHHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CUJIBI C W3MEHEHHEM MEXaHWMYECKOW SHEpPruu Teja Ha
IpUMepe PacTSKEHHs] PE3UHOBOTO JKI'yTa.

Pazjnen 3. Mosekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe nBuxenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJiend CTPOCHHS Ta30B, KUAKOCTEH M TBEPABIX TEeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkysn. KoiaumdecTBo BemliecTsa.
[locTostnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogenbs uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KUHETUYECKON TEOpUHU
uJeabHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeAHEeH KHHETUYECKOW HHEpruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana Ttemneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omporiecchl B UicalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe nmpencraBieHne U30MpOILECCOB: U30TEpMa,
n30Xopa, n3odapa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbITEl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BemiecTBa, (Qororpaduu  MoJeKys
OPraHUYECKUX COCTUHECHUM.

OnbiThl O AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKECHHUS.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJIEHCTBUS.

Mopenb, nuIIoCTpUpyIoLas Npupoay JaBIE€HUS ra3a Ha CTEHKH cocya.

OnBIThL, WJUTFOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

Ormpenenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHUd 00bEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypbl BO3/IyXa B HEM.

Hccnenopanue 3aBUCUMOCTH MEXy TapaMeTpaMH COCTOSIHUS pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepMmoguHamuyeckass cucrema. BHYTpeHHsISt SHEpPrusi TEPMOAMHAMHYECKOM CHUCTEMBI
crocoObl e€ m3MeHeHus. KomndecTBo TemoTsl U pabota. BHYTpeHHssS SHEPrUusi 0JIHOATOMHOTO
UJIeaJIbHOTrO Ta3a. Buel Temionepenayn: TEIIONPOBOIHOCTb, KOHBEKLIUS, U3yUeHUE. Y AeIbHAs
TEIIOEMKOCTH BeliecTBa. Kom4ecTBO TEMIOTHI MPU TEIUIONEepeiaye.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEPBOTrO 3aKOHA TEPMOAMHAMHUKY K H3omporieccam. [ padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh MpoieccoB B MpUpoIe.

Tennopsie MamuHbL. [[puHIMBL EHCTBUS TEIIOBBIX MaluH. [IpeoOpa3zoBanus SHEPTUU B
TeryoBeIX MamuHaxX. KoaddumnueHnT monesnoro nmerictBus terwioBoil Mamuubl. [ukn KapHo u
ero KO3 UIUEHT MOJIE3HOTO ACHCTBHSI. DKOIOTUIECKHIE MPOOIEMBbI TETNIOIHEPTETUKH.

TexHudeckue yCTpOMCTBA M MPAKTUUECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW HSHEPIUM Tejla MPHU COBEPUICHUH paOOThHI: BBUIET MPOOKH W3
OyTBUIKH TOJ JCHCTBHEM C)KaTOrO BO3JyXa, HarpeBanue 3(Qupa B JAaTyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIISA).

H3meHeHne BHYyTpeHHEH sHepruu (TemrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT M0 auabaTHOMY PaCHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHHBOM).

Monenu napoBoit TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOM TemI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHaeHcanus. Hcmapenue u  kuneHue. AOCOIIOTHAsT U
OTHOCHTEJIbHAS BJIAXKHOCTb Bo3ayxa. HaceleHHbli nap. Y aenpHas TemioTa napooopa3oBaHUs.
3aBHCHUMOCTb TEMIIEPATYpbl KMUIIEHUS OT JABJICHMUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOINS CBOWCTB KPUCTAJLIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBneHune u Kpuctainusauus. Y jeilbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHHEe TEIIOBOTrO OanaHca.

TexHnuyeckue ycTpoWcTBa M IPAKTUUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOpDUMETP, TEXHOJOTMU  IIOJIy4EHHS COBPEMEHHBIX MAaTepuajoB, B TOM  4YHCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1aPOB.

Kunenve npyu moHMKEHHOM JIaBJICHHH.

CriocoObI U3MepeHHsI BIaKHOCTH.

HaOGnronenue HarpeBaHus U IUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

M3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pasjen 4. DiekTpoanHaMuKa

Tema 1. dnexmpocmamuka

OneKkTpu3anusi Tell. OJEKTpUYecKUid 3apsana. JIBa Buga dSIEKTpUUYECKHX —3apsoB.
[IpoBOIHUKY, TUDNIEKTPUKH U MOJYTPOBOAHUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsia.

B3anmopeiicteue 3apsinoB.  3akoH Kymona. TouedHslid  3I€KTpUYECKH — 3apsfl.
Onektpuueckoe mone. Hanpsok€HHocTh a3nekTpuueckoro moisd. [lpuHmmn cyneprno3unun
ANEKTPUUECKUX NoJiel. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PaGora cun oanekrpocratmueckoro mois. [loTeHuuman. Pa3HOCTE  MOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mosie. J{uaaeKkTpuueckas MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHuyeckue ycTpoilcTBa M MNPAKTUUYECKOE NPUMEHEHHE: 3JIEKTPOCKOII, 3JIEKTPOMETD,
AJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anrmapar, CTpyMHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anMopeicTBre Ha’IeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSHKEHHBIX TEI.

IIpoBOIHUKY B 2JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosiHUA MEX]ly HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DNEKTPUYECKUN TOK. YCJIOBHsSI CYLIECTBOBAHMS 3JIEKTPUUYECKOrO TOKAa. VICTOUHMKM TOKA.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 y4acTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapauIEIbHOE, CMELIAHHOE COSMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[xoyns—JIena. MOmHOCTD 3JEKTPHUUECKOTO TOKA.

DJIIEKTPOABUKYILASL CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOYHMKA TOKA. 3akOoH Oma 11t
MOJIHOM (3aMKHYTOMN) AsekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJLIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUi TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJIHUKOB.
CsaoiicTBa p—Nn-niepexona. [lomynpoBogHUKOBbIE TPHUOOPHI.

ONEKTPUYECKUH TOK B PpacTBOpax M paciulaBax 3JIEKTPOJUTOB. JIEKTPOIUTHYECKAs
JUccoLranus. JNEeKTPOIIN3.

OnexkTpruueckuil Tok B razax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHnuyeckue yCTpoilcTBAa W IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTar, HCTOYHMKM TOKAa, 3JEKTpOHarpeBaTelbHble MPHOOPBI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbI, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (OTOPEIUCTOPHI,
ITOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[Tpsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE JJIEKTPOIUTOB.

HckpoBoi pa3psig ¥ IPOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSS TPOBOUMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHne cMEMaHHOTO COCIMHEHMS PE3UCTOPOB.

W3mepeHne  NIEKTPOABMIKYIIEH CHJIBI HMCTOYHMKA TOKA M €r0  BHYTPEHHEIO
CONPOTHUBIICHHUS.



Hab6nronenue anextpousa.

MexnpeaMeTHbIe CBSI3H

N3yuenmne kxypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Medcnpeomemnvle nousmusi, CBSI3aHHBIE C W3YyYEHHUEM METOAOB HAYYHOTO ITO3HAHUSL:
SBJICHHE, HAay4HbIM (akr, rumores3a, (uznyeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJICHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMM, JHMHeWHas ¢QyHKOMs, mnapaboda,
runepooia, ux rpaguKN U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CUHYC, KOCUHYC, TAHTEHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M MX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JBMKEHUE B JKUBOM npupoje, 1uddysus, 0ocMOC, TeII000MeH
KUBBIX OPTaHU3MOB (BHJIBI TEILUIOTIEPEIauH, TEIJIOBOE PAaBHOBECHUE), DIIEKTPHUECKUE SBIICHHS B
JKHUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX Tel, JKUAKOCTEH M Ta30B, 3JIEKTPUYECKUE
CBOWCTBA METAJJIOB, JIEKTPOJIUTUIECKAS UCCOLUAIIHS, TaIbBAaHHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIUIHUKYN, HCHOJIb30BAHME 3aKOHA COXPAHEHHUS HUMITyJbca B TEXHHUKE (pakerta,
BOJIOMET W JIpyrHe), IBUTATeNlb BHYTPEHHETO CropaHHs, NapoBas TypOWHa, OBITOBOU
XOJOAMIBHHUK, KOHAWITMOHED, TEXHOJIOTHUHN TIOYYEHUSI COBPEMEHHBIX MAaTE€pPHajIoB, B TOM YHCIE
HaHOMATepHaJOoB, W  HAHOTEXHOJIOTWH,  OJEKTpoCcTaTHYeCcKass  3allluTa,  3a3eMJICeHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpHUHTEp, 3JEKTpOHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pasjen 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

[TocrositHHBIE MarHuTHL. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marautHOM MHAYKUMU. [IpuHIMI Cyneprio3uMy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOU
uHAyKuuu. KapTiuHa TuHUI MarHUTHONW MHAYKIMHU TOJISl HOCTOSTHHBIX MarHUTOB.

MarnutHoe moje IpoBOAHMKA ¢ TOKOM. KapTuHa NMHUNA MHIYKIMM MarHuTHOTO MOJIS
JUIMHHOTO HIPSIMOIO NPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOI'O MPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPpOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOTyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIydb MW HampaBlieHWE. J[BHKEHHE 3apsiKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

SIBneHne DNEKTPOMArHUTHOM MHAYKIUH. [IOTOK BEekTOpa MarHUTHOM HMHIYKLIHH.
DIIEKTPOABMIKYIIAs CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIMu Papajes.

BuxpeBoe ayiekTpuueckoe Mose. ONEKTPOJABMXKYIIas Cuia WHAYKIUU B IPOBOJHUKE,
JBUKYILEMCS MIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM IIOJI€.

IIpaBumno Jlenna.

NHIyKTUBHOCTD. SIBI€HNE CAMOMHIYKIIMH. DJIEKTPOABUKYIIAS CHJIa CAMOUHYKIUU.



DHeprusi MarHUTHOTO TOJIsI KATYLIKH C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

TexHuueckue YyCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHL, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUM MHOYKIMY MarHUTHOTO TOJIS.

B3anMozeiicTBrue JByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIAYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYIIECH CUIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIHUU.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pa3nea 5. Kosiebanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmMoHuueckue
kosnebanus. Ilepuon, uactora, amrmumrtyna u  ¢asa kosnebanuil. IlpyXUHHBI MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHui. IIpeBpaiieHue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Kone6arenbubiif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KoJIeOaTeIbHOM KOHType. AHAJIOrusl MEXIY MEXaHWYeCKMMHU U 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICATBHOM KOJ1eOaTeIbHOM
KOHTYDE.

[IpencraBiaenue o 3aTyxaromux KojeOaHUsAX. BbIHYXIeHHbIE MEXaHMUYECKHE KOJIeOaHusl.
Pe3onanc. BeiHyXIeHHBIE JIEKTpOMarHuTHBIE KOJIeOaHMs.

IlepemenHbI TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemgaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKH TIpU TPOU3BOJACTBE 3JEKTpodHEpruu. KynpTypa ucnoiab30BaHus
AIIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHu4eckue YCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOU CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYECKHUI
MasITHHK).

HaGmronenue 3atyxaromux KoJleOaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOaHUI.

Hab6nronenue pezonanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmbl  (3aBUCHUMOCTH  CHJIBI  TOKAa M HANpPSDKEHUST OT BPEMEHM)  JUIS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mocienoBaTEIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKUM WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEpUOIa MAJIBIX KOJICOAHUI rpy3a Ha HUTH OT JJTMHBI HUTH U
Macchbl rpy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LEMH M3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpomMacHuUmMHbvle 60JIHbL

MexaHuueckue BOJIHBI, yclioBUs pacnpocTpanenus. [lepuon. Ckopocts pacnpocTpaHeHuUs
W juuHA BOJHBL [lomepeunple W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHHYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4Y€HUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHranus BekTopoB E, B, V B snexkrpomarauTHON BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 3MeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paIOCBA3U U TEJIEBUACHMS. Paaronokanus.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4ecKkue yCcTpocTBa U MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIBTPa3BYKOBAsl JMArHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaAUONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

O0pa3oBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneO:mromieecs Teno Kak HCTOUYHUK 3BYKa.

Hab6nronenue orpaxxeHus U IpeIOMIICHUST MEXaHUIECKUX BOJIH.

Hab6monenue uatepdepeHnu u AUPpaKkind MEXaHHUECKUX BOJH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KoJIeOaHmi.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPAXXEHHUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonnHeitHOE pacripocTpaHEeHHUE CBETa B OJTHOPOIHON Cpeie.
JIyd cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHme H300pakeHUN B IIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKkOHBI TMpEJIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTeib
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpeaenbHbId yroja MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKYCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoenue n3odpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. @opMysia TOHKOM JIMH3BI. Y BEJIMUYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHUuecKkue YCTpOWCTBa M TMPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIyma, (oToammapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OMNTUKa, AU(PPAKIMOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruueckue
IPUOOPHI.

[TonHOE BHYTpeHHEE OTpakeHHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHUM B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

HaGnronenue nugpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosrydeHue ciekTpa ¢ TOMOIIBIO PU3MBI.

[Tomydenue criekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmroenue nonsipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBaHue CBONCTB N300paKeHUI B JTMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pazngen 6. OcHOBBI crienaJIbHO TEOPHH OTHOCHTEJILHOCTH
['paHuibl TPUMEHUMOCTH KJIaCCHUUECKOW MeXaHuku. IlocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJYJSI CKOPOCTH CB€Ta B BakKyyMme, MNPUHIUI
OTHOCUTEJIbHOCTH DWHIITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JIJTUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEH U UMITYJIBLCOM PENSATUBUCTCKOMN YaCTULIbl. DHEPIUs TOKOSI.

Pasznen 7. KBanToBas pusuka
Tema 1. Dnemenmul K6AHMOGOI ONMUKU
®otonbl. ®opmyna [Inanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPrHsl U UMITYJIbC
dboToHa.
OtkpeiTue u wucciaenaoBanne (oroadpdexra. Ombitet A. I'. CromeroBa. 3aKkoHBI
doroaddexra. YpaBuenue DitHmreitna 1 porordpdexra. «Kpacnas rpanuna» porosddexra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHAYECKOE NEUCTBUE CBETA.



TexHuYyeckne yCcTpOWCTBA M MpPaKTHUECKOE MpPUMEHEHHe: (GOTOIEMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lnmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u mornomenue GOTOHOB IpU MEPEXoje aToMa ¢
OJIHOTO ypOBHS B3HEpruuM Ha Japyroil. Buasl cnektpoB. CHekTp YpOBHEW 3HEpPIUM aroma
BOZIOPOJA.

Bonnossie cBoiicTBa yactull. Bonuel e bpoitns. KoprnyckynsipHO-BOTHOBOM 1yanu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue muHeHyaTbiX CIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HabGmronenue muHeRyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHMS  sjpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHnio cocraBa pagloakKTUBHOTO H3TyYEHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hyxionnas mopnens siapa ['eiizenOepra—lBaHeHKo.
3apsn siapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM Oera-pacnaia. ['amma-uzinydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

OHeprus cBSI3M HyKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTHUBBI  SIEPHOM
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPIEeTHUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metozab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.

@dyHIaMeHTallbHbIE B3auMoIeHcTBUS. EnuHCTBO (pru3nueckoit KapTHHBI MUpA.

TexHMUECKHEe yCTpPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIKX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3znen 8. JiieMeHTBI AaCTPOHOMUM U ACTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE  3HAUCHHUE
ACTPOHOMHH.

Bun 38é31H0r0 HebGa. Co3Be3nus, spKue 3BE3IbI, IITAHETHI, X BUAUMOE JABIKEHHE.

Conneynas cucrtema.

Counnie. ConHeyHas akTUBHOCTh. Mcrounuk sHepruum CosiHIa W 3BE3A. 3BE3IBI, MX
OCHOBHBIE XapaKTEpPUCTHKU. JlUarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTBY». 3BE3bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoOBpeMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KICHUH U 3BoItonUH CoJlHLA U 3BE3. DTaIlbl )KU3HU 3BE3 .

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenne u npmxenne Connna B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapbl. UEpHbIE ABIPEI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uzinyueHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpobaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOSCHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHoro nosnymapus u sipkue 3BE3/1bl.

Habmronenus B Teneckon JlyHsl, ianet, Mneunoro [lyrtu.

O0o0maroniee noBTOpeHHE

Pony ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOM, TEXHOJOTHYECKOW, COIMAIbHOW |
TUYECKOM cdepax [esATEIbHOCTH 4YEJIOBEKa, poJib U MeCTO (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTHHE MHpa, poib (u3nueckoi Teopun B (HOPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenune kypca ¢usuku 06a3oBoro ypoBHs B 11 kiacce ocyliecTBIsieTCS C YUYETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBS3€M € KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUHU,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
sBIIEHUE, Hay4yHBIH (pakT, rumore3a, Qu3uyeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
DKCIIEPUMEHT, MOCIIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pemieHNUe CUCTEMbl YpaBHEHHUI, TPUTOHOMETPUYECKHE (QYHKIMH: CHHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
MPOEKIIMA Ha OCH KOOPAHMHAT, CIOKEHHUE BEKTOPOB, MPOM3BOIHBIC JIEMEHTAPHBIX (DYHKIIMIA,
MpHU3HAKU TI0JI00MS TPEYTOIBHUKOB, OTIPE/IEIICHUE TUIOIIAIU TIIOCKUX (puryp u o0bEma Te.

buonocus: snexkTpudeckue SBICHUS B JKUBOW MHpUpojie, KojeOaTelbHbIE IBHUKEHUS B
KUBOW TIPUPOJE, ONTHUYECKHUE SIBJICHUS B KWUBOW MPUPOJE, ACHCTBUE pagualid Ha >KUBBIE
OPTraHU3MBl.

Xumusa: CTpOGHHME aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeN,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX Py, (POTOChEMKA 3eMHOI
IIOBEPXHOCTH, IIPEACKA3AHNUE 3EMIICTPSICCHUM.



Texnonozus: TAHAXA DJIEKTPOIEpENad, T€HEPATOP MEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHIYKIMOHHAs TeYb, pajap, paauoNpUEMHHUK, TEIEeBH30p, aHTeHHa, Tenedon, CBY-meun,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapest.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHUs yueOHOro npeaMera «DuU3MKa» JOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3UIMEH JMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMi, TIO3UTUBHBIX BHYTPEHHUX
yOeXIeHU, COOTBETCTBYIOIIUX TPAJULHOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILecTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:ka1aHCKOro BOCUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKJAHCKOM MO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIUOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATENILHOCTh B HMHTEpECax TIPa)KJIaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CaMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHU3aliu;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJIHHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHUSA:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHKECHUSM POCCHUCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO TIOBEJICHUS;

CIOCOOHOCTh OIICHWBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSCH
Ha MOpaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JCSATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUNBOrO Oy IyIIero;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUS:

ACTETHUYECKOE OTHOLIEHHE K MUPY, BKJIIOYas ICTETUKY HAYYHOI'O TBOPYECTBA, MPUCYILETO
¢u3nueckoil Hayke;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEeC K pa3uuHbiM chepam NpopecCHOHATbHOW JEsTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP Oymaymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC IIIAHBI,

TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSIKEHUH BCEU KU3HU,

6) IK0JIOrNY€eCKOT0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KyJIbTYphl, OCO3HaHHME TIJI00AJILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



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 (PU3UKeE;

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 ACSTEIBHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

[lo3HaBaTe/bHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBrble Jiornyeckue JeiicTBUA:

CaMOCTOSITENILHO (POPMYIIMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENICTIATh 1SN JACSITSIBHOCTH, 33]1aBaTh MapaMeTPhbl U KPUTEPUU UX JTOCTHIKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabareIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIHTATOB LM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJMHHUPOBATh M BBINIOJNHATH pPadOTy B YCIOBHSX pPEaTbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOIIeM.

ba3oBble ucciaenoBaTebCKHe JeiiCTBHS

BIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHSATUSAMH W MeToAamH (pu3mdeckoin
HayKW;

BIIJICTh HABBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKY, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUs 3a/1a4
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3TUIHBIX METOI0B TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATEIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
peoOpa3oBaHNI0 M TPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CHUTYallUsIX, B TOM YHCIE MPH
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3WpOBaTh 3a7ady, BBIABUTATh
TUTOTe3y €€ peleHHs, HaxXOJUTh AapTyMEHTHI JUIS JI0Ka3aTelbCTBA CBOWX YTBEPKICHHIA,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS,

AHAIM3UPOBATh TOMY4YEHHBIE B XOJE peHIeHUS 3a7aud pe3yJbTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B 0OpPa30BATEIHHOW JCSATEIHHOCTH, B
TOM YHCJIC TIPU U3YUCHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBII OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEACATEILHOCTH,

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.



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
MHTEPIPETALNIO UH(POPMALIUY Pa3IMYHBIX BUAOB U (DOPM IPE/ICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H OPraHU3allMOHHBIX 3aJaq C C06HIOIICHI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHUs, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPNKAHHMS B Pa3NIU4YHBIX QopMmaTax ¢ Y4ETOM
Ha3HAueHUs MHPOPMALMU W LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
MPEJICTABICHUS U BU3YaIH3aI1H.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

OCYILECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JESATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYaIlMi U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO U JIOTMYHO M3JIararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHMMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMaH/IHON U HHIUBUAYaIbHON pabOThI;

BBIOMpATh TEMAaTUKY W METOJbl COBMECTHBIX JCUCTBUN C yu€TOM OOIIMX HHTEPECOB, U
BO3MOKHOCTEHN Ka)KJOr0 4Je€Ha KOJIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JESITEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEUCTBUSA MO €€ TOCTUKEHHIO: COCTAaBJIAThH IUIAH JEHUCTBUH, pPACHPENCNISATh POIU C y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJIOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJAEH C MO3ULUH HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILIECTBIISATh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3NIMYHBIX CUTYyalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITHh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UMKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U ()OPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUS] MPAKTHUYECKOH paboThl ¢ Y4YETOM MMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;
JienaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Oparth Ha ceOs OTBETCTBEHHOCTH 3a
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO JSPYAMLUH B 00JacTH (DUBHKH,
MIOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTypHBIN YPOBEHb.
CaMOKOHTPOJIb, YMOIHOHAJIbHBIN HHTELIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISIM;

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

UCIIOJIb30BaTh PUEMBI pedIeKCHH JIJIsl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB JIESITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAJIU3€E PE3YJIbTaTOB ACSITEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B mporiecce qocTrkeHHs THYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeAHero oOuiero oopa3oBaHus y OOy4arolUXCs COBEPIICHCTBYETCS SMOIMOHATbHBIN
MHTEIJIEKT, MpeArnoaaraiomui chopMupOBaHHOCTD:

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

CaMOperyJIMPOBaHUS, BKJIFOYAIOIIETO 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, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/Isl U3 CBOMX BO3MOKHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHHUMATh IMOLMOHAIBHOE COCTOSHUE NAPYTHUX,
YYHUTBIBATh €T0 MPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTHh BBICTPAUBATh OTHOIIEHUS C JPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3pemiaTh KOHPIUKTHL.

HPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pPe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (GU3MKU B (POPMUPOBAHMM COBPEMEHHON
HAay4yHOW KapTUHBI MHpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKOMN
JIeITEILHOCTH JIIOACH;

YUUTHIBaTh TPAHUIBl NMPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJeNiel: MaTepHuaibHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOJIOTHO TBEPIOE TENO, WICaTbHBIN Ta3, MOAEIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBINH DJIEKTPUUECKHUM 3aps] NpPU PELIECHUU
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHHE TI0O OKPYXXHOCTH, WHEpIHs, B3auMmojencTBue Tein, nuddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tell MpH HarpeBaHUU
(oxJ1aXk/1€eHNN), TEIJIOBOE PAaBHOBECUE, NCIIAPEHUE, KOHAECH CALMS, NIABJICHUE, KPUCTAILIIN3aLus,
KHUIIEHUE, BJIAKHOCTh BO3/lyXa, NOBBILIEHHE JAaBJICHUS ra3a IPU €ro HAarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, SJeKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPsI0B;



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

ONUCHIBATh HW3YUYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SBJICHHS, HUCIOJIb3Ys
dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KUHETHYecKas OSHEprus
Xa0TUYECKOTO JIBI)KEHUS MOJIEKYJ, CPEIHEKBaJIpaTUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS PHEprus, padora rasza, KOd(pQUIMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; TIPH OMMCAHUH MPABUILHO TPAKTOBATh (PUINUCCKUI CMBICIT HCIIOIh3yEMbIX BEIIMYHH,
uX O0003HAYEHUS M EOUHHIIBI, HAXOIUTh (POPMYIIBI, CBSA3BIBAIOIIME JAAHHYIO (U3UUYECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

ONMCHIBATh U3YUYEHHBIE SJIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporIecchl), UCTONb3Ysl (PU3NUECKUE BETUYMHBL: AIICKTPUUYECKUH 3apsiji, dJIEKTPUUYECKOE IOJIe,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPa3sHOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YyEMbIX BEIUYMH, UX OOO3HAUYCHUS U EIUHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PH3HUECKYIO BEJTHMUMHY C IPYTHMHU BEIMYHMHAMUY;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3Ys (pU3MUecKhe 3aKOHBI U
MPUHLMILL: 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM SHEPTUH, 3aKOH COXPaHEHHS UMITYJIbCa, MPUHIIUI CYTEPIO3UIIMHA CUJI, TTPUHIIUIL
paBHONpPAaBUS MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOESHHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CpPEJHENH KHWHETUYECKOW HHEPrHH TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOTIOTHOM TemrepaTypoil, TEepBhIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIWH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCIIOJIb30BAHUEM TIPSAMBIX M KOCBEHHBIX HM3MEpeHud, Tpu dToM (hopmMyIupoBaTh
npoOnemMy/3ajady W TUNOTE3y Yy4eOHOTO DOKCHEPUMEHTa, COoOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYI0BaHUS, TPOBOAUTD OMBIT M OPMYITUPOBATH BHIBO/IBI;

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPH ITOM
BBIOMPATh ONTUMAJIBHBIA CIMOCO0 M3MEPEHHS W WCIOJIB30BAaTh HW3BECTHBIE METOJbI OIICHKHU
MOTPENIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIb30BaHUEM
OpSIMBIX  M3MEPEHH, TMPH AITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pPE3YyJIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (DPU3UYECKUX BETUYMH B BHUAC TaOIUIl M TPpadUKOB, JEIaTh BHIBOIBI
0 pe3yJIbTaTaM HCCIIeOBAHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO Tpyda MPU TPOBEACHUM HCCIEIOBaHUN B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-MCCIEOBATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyA0BaHNUS;

pemiate pacu€THbIE 3aa4d C SIBHO 3aJaHHOM (DU3UYECKON MOJENbl0, HCIONb3Ys
dbusznyecKkre 3aKOHBI ¥ TIPUHIIUAIIBI, HA OCHOBE aHAllM3a yCIOBHS 3a/1a4ll BEIOMPATh (PU3UIECKYIO
MOJIeJTh, BBIACHATh (PU3NYCCKUE BEIMUMHBI W (QOPMYIBI, HEOOXOIUMBIC s e€ peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOT0 3HAaUeHUs (PU3NUECKON BETHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LIEMOUYKY
paccyXKIeHHU C ONIOPOH Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUM [yl IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETALMN W IPEACTaBICHUS y4eOHOH u
HAY4YHO-TIONYJISIpHOW HMH(OpManuy, NOJYYEHHOM U3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHS 3JI0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpee;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, IUIAaHUPOBATh paboTy
IpyNIbl, palUOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTH B
HECTaHJApPTHBIX CUTYyalMsIX, aJleKBaTHO OLICHMBATh BKJIaJ KaXKIOI'0 M3 YYaCTHUKOB IPYNIIbl B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenus B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAOLINXCS YMEHUH:

JEMOHCTPUPOBATh HA TMPUMeEpax poiib U MecTO (U3MKU B (OPMHUPOBAHHH COBPEMEHHON
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBaTh TPAHMILBl TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNeil: TOo4eyHbIH
AIIEKTPUYECKUI 3apsi, Jyd CBEeTa, TOUYEYHBIH HCTOYHUK CBETa, SA€pHas MoJelb aTroMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTI'O SI/Jpa MPH pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY M KBAaHTOBOM (DM3MKHU: 3JIEKTPUUECKasi MPOBOJUMOCTb, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBUE MarHUTHOTO IOJII Ha MPOBOAHUK C TOKOM U JBIKYIIUMHCS 3apif,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHHE CBETa, OTpaKeHHeE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAsl U ICKYyCCTBEHHAs PaliOaKTUBHOCTD;

ONMCHIBATh M3YUYEHHBIE CBOWMCTBA BEIIECTBA (DJIEKTPUYECKHE, MATHUTHBIE, ONTHYECKHE,
AIIEKTPUUYECKYIO MPOBOJMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsij, Cuila TOKa, DJIEKTPHYECKOoe
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIANIOB, JIEKTPOABMKYIIAS CHIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHUBHOCTb
KaTYyIIKW, SHEPrHs SJIEKTPUUYECKOr0 M MArHUTHOTO TOJEW, MepHoA W 4YacToTa KosieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps U CUjla TOKa B MPOIECCe TAPMOHHUYECKUX IJIEKTPOMArHUTHBIX
KosneOaHui, (hOKyCHOE pacCTOSHHE M ONTHUYECKas CHUjla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIWYMH, UX O0003HAu€HUs M EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMHU BEIIUYHMHAMU;

ONUCBHIBATH M3YYECHHBbIE KBAHTOBBIE SIBIECHUS U IPOLECCHI, HUCMHONb3Yysd (QHU3NUYECKUE
BEJIMYMHBI: CKOPOCTb 3JICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
uMIyibc (OTOHA, TEPHOJ IMOJypaclaga, SHEPIus CBSI3M AaTOMHBIX sEp, HpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYCHUS U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMYUHBI;

aHaATM3UpPOBaTh (PU3MUYECKHE MPOLECCHl W SIBICHUS, UCHONB3Ys (hU3nyecKue 3aKOHBI U
OpUHUMIBL: 3aKOH OMa, 3aKOHBI IIOCJIENOBATEIBHOIO M NApaJIEIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akOoH JDxoyns—JIeHna, 3akOH 3JIEKTPOMarHUTHOM  MHIAYKUWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHHEe OUWHImTeWHA 1 (oTodddekra, 3aKOH COXPaHEHUS DSHEPruu, 3aKOH
COXpaHEHHUs HMIIYJIbCa, 3aKOH COXPAaHEHHUs DIIEKTPUUYECKOro 3apsia, 3aKOH COXpaHEHUS
MacCcoOBOI'O 4YMCIA, MOCTyJIaTbl bopa, 3aKOH PajMOaKTUBHOIO pacmnajaa, MpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPRKEHUE W YCIIOBHS (TPaHULIBL,
o0jacTh) IPUMEHUMOCTH;

ONpENENATh HAMNPAaBICHUE BEKTOPA MHAYKIUU MAarHUTHOTO IOJIsI IPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOUTh U OIMCHIBATH N300pakKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBINOJHATh 3KCIIEPUMEHTHl IO HUCCIIEJOBAHMIO (PU3MYECKUX SBJICHUH W IPOLECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu 3ToM  (HOpMyIHpOBaTh
npobiieMy/3amadyy W TUNOTE3y Y4Y4eOHOrO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYI0BaHUs, IPOBOIUTH ONBIT U (HOPMYITUPOBATH BBHIBOJIBI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHS (PHU3UYECKUX BEIWYHMH, IMPH STOM
BBIOMpaATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEIMUYMH C UCIIOJIB30BAHUEM IPSIMBIX U3MEPEHMIA:
IpU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJbTAaThl MOJYYEHHOH 3aBUCHUMOCTH
buznyecKuX BENWYMH B BHAE TaOMUIl M TpauKOB, JeiaTh BBIBOABI IO pe3ylbTaTam
UCCIIEIOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyJa MpU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4e0HOTO0 OJKCIIEpUMEHTA, Y4E€OHO-UCCIEOBATENIbCKOM M TMPOEKTHOW JESTENIbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pYyI0BAHUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCIONb3Ys
¢uznyeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3a/1a4d BHIOMPATh (PU3NYECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMUYMHBI U (QOpPMYJIbl, HEOOXOIWMble s €€ pelleHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEAbHOCTD MOYICHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI,

pemarb KayeCTBEHHbIE 3aJlayd: BBICTPAMBATh JIOTHYECKH HEMPOTHUBOPEUMBYIO IIEMOUKY
PacCyXJIEHUI ¢ ONOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIONIb30BaTh NPU  pPEIIEHUH Y4YeOHBIX 3ajad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJOTHH ISl TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAIMU W TPEACTaBICHHUS Y4eOHOU W
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYCHHON W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIIHIo;

OOBSICHATH IPUHITUIIBI ICUCTBHS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPONCTB, Pa3InvaTh
yCIIOBHS UX 0€30MacHOT0 MCII0JIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCUICKUX U 3apyOCKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00bSICHEHHE IIPOIIECCOB OKPYKAIOIIET0 MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHMUA MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHus O€30MaCHOCTH MPpH OOpAIeHUHU C TPHOOpaAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXpaHEHHMS 3/I0POBbsI U COOIIOZICHNS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKAroIlel cpere;



paboTaTh B IPYIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TNIAaHUPOBATh PaboTy
TPYNIIbI, pAIlMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYyalUsIX, aJleKBaTHO OLIEHMWBATh BKJIAJ KaXKI0TO M3 yYaCTHUKOB T'PYIIHI B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Buanl gesitebHocTH

Paznea 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

1.1

dusuka u
METObI

HAaY4YHOTI'O
MO3HAHMUSA

N3ydenue HayyHbIX (SMIOUPUYECKUX U
TEOPETUYECKHUX ) METOJI0B O3HAHUSA
OKPY’KaIOLIEero MHUpa.

OO6cysxaeHne rpaHul] IPUMEHUMOCTH
(U3NIECKUX 3aKOHOB U TEOPHH.
Pabota B rpy1re 1mo moaroToBke
KOPOTKHUX COOOIIEHUH O pOJIM U MecTe
(Gu3MKN B HAyKe U B IPAKTUYECKON
NESATEIIBHOCTH JIFOJIEN.

JleMOHCTpalys aHaJIOTOBBIX U

U (POBBIX U3MEPUTENBHBIX TPUOOPOB,
KOMITBIOTEPHBIX JATYHKOB.

OcBoeHME OCHOBHBIX TPUEMOB PabOTHIC
uudpoBoit taboparopueit o pusuke

Peamuzanus
BOCIIMTATEJIbHOI0
NMOTEHIHAJIA YPOKA
(BuABI U GOpMBI
JAesiTeJIbHOCTH)

Mopyns "UIkonpHbI ypok"
Ycranosinenue

JIOBEPUTEIIbHBIX OTHOLICHUN
MEXIY YUYUTEIEM U ero
YUEHHUKaMH,
CIOCOOCTBYIOLIMX
MIO3UTUBHOMY BOCIIPUSTHIO
ydalumucs TpedoBaHui U
pockO yuuTens,
NPUBJICUYCHUIO HX BHUMAaHUS
K 00Ccy:X/1aeMoii Ha ypoke
UH(OPMaLINH, aKTUBU3ALUN
UX MTO3HABATEJBHOM
NesITeIbHOCTH; OOy KACHUE
IIKOJIBHUKOB COOJIIOJaTh Ha
YpOKe OOIIECTPUHSITHIE HOPMBI
MOBEJICHMSI, TTPaBUIIA
OOLIeHUs CO CTApIIMMHU U
CBEPCTHUKAMH, TIPUHITUITHI
y4eOHOI TUCIMITIIMHBI U
caMOOpraHU3alH

DJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTesibH
ble pecypchl

bubnnoreka
[HOK
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Hroro no pazneny

Pa3zgen 2. MEXAHUKA

2.1

Kunematuka

1

2

[IpoBeneHue s3KkCIepUMeHTa: U3yYECHHE
HEPAaBHOMEPHOT'O JIBUKEHUS C LENbIO
onpeJieJIeHUsI MTHOBEHHOM CKOPOCTH;
HCCIIEI0BAHUE COOTHOIICHHS MEXTY
MyTSIMU, TPOUJIEHHBIMU TEJIOM

3a [IOCJIEI0BATEIbHbIE PAaBHBIE
MIPOMEXKYTKH BPEMEHU MPHU
PaBHOYCKOPEHHOM JIBUKEHUU

C HAYAJIbHOUM CKOPOCTBI0, PABHOW HYJIIO;
M3y4YeHHUE JBIKEHUS IAPUKaA B BSI3KOU
KUJKOCTH; U3yUEHUE ABUKEHUS Tea,
OpOILIEHHOTO TOPU3OHTAIILHO.
OObscHeHrE OCHOBHBIX IPUHIIUIIOB
JEHUCTBUSI TEXHUUYECKHUX YCTPOMCTB,
TaKUX Kak: CIIUJIOMETP, LETTHbIE 1
peMEHHBIE TIepelauul ABUKECHUS; U
yCIIOBUH MX O€301MacHOTO
WCIIOJIb30BAaHUS B IOBCEIHEBHOM
KU3HHU.

Pemenue pacu€THbIX 3a1a4 € IBHO
3aJlaHHOM (PU3HUECKON MOJENbIO

C HUCITI0JIb30BAHUEM OCHOBHBIX (POpMYIT
KUHEMaTUKH.

[Toctpoenue u aHanu3 rpaduKoB
3aBUCUMOCTEH KHHEMATHYECKUX
BEJIMYUH OT BPEMEHH

JUTSl pPABHOMEPHOTO ¥ PaBHOYCKOPEHHOTO
MPSAMOJIMHEHHOTOIBUKEHUSI.
PacnioznaBanue Gpu3ndeckux siBICHUNB
y4eOHBIX OIbITaX U OKpY’Karolei

Moayns "lIkonbHBIH ypoK"
MPUMEHEHUE Ha YPOKE
WHTEPaKTUBHBIX ()OPM pabOTHI
YYaIIUXCs: MHTEUIEKTYIbHBIX
UTp, CTUMYJIHPYIOIINX
MO03HABATEIILHYIO0 MOTHBAIIHIO
HIKOJILHUKOB; TUIaKTHYECKOTO
Tearpa, IJie TOJTy4eHHbIC Ha
ypOKe 3HaHUsI OOBITPHIBAIOTCS
B TEATPATBHBIX IOCTAHOBKAX;
JUCKYCCHIA, KOTOpPBIE JAlOT
yYaInuMcsi BO3SMOYKHOCTb
PUOOPECTH OIBIT BECHUS
KOHCTPYKTHUBHOTO JINAJIOTa;
rpynnoBoi paboThl WK
paboTHI B Iapax, KOTOPBIE y4aT
HIKOJIbHUKOB KOMaHIHON
paboTte 1 B3aUMOJICHCTBUIO C
JIPYTUMH JETHMU;

-BKJIFOYCHHE B YPOK UTPOBBIX

npoIeryp, KOTOpBIE
MIOMOTAOT MOJICPKATh
MOTHBAIIMIO JIETEH K
MOJTyYEHUI0 3HAHUH,
HATAKUBAHUIO MO3UTUBHBIX
MEXIMYHOCTHBIX OTHOIICHUH
B KJIacce, TOMOTaloT
YCTaHOBJICHHIO
T00poKenaTeIbHON

bubnuoreka
LHOK
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2.2

JnHamuka

KHU3HH: pABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBIKEHUE, CBOOOIHOE MaIeHUE Te,
JIBM>KEHUE 110 OKPY)KHOCTH.

Omnuncanye MEXaHUYECKOTO JIBH)KEHHS C
UCTIOJIb30BaHUEM (DPU3UUECKHUX BEITHMYMH:
KOOp/MHATa, MyTh, IEPEeMEIICHNE,
CKOpOCTb, ycKopeHue. Pabora B
rpymIax npy MIaHUPOBAHUH,
MPOBEICHUHU U HHTEPIPETALUH
PE3YJIbTaTOB ONBITOB U aHAIH3E
JONOJTHUTEIBHBIX HCTOYHUKOB
nH(bOpMAIMU TIO TEME

CpaBHeHUE Macc B3aUMO/JICHCTBYIOIINX
TEJL.

N3yueHne 3aBUCHMOCTH CHIIBI YIIPYTOCTH
oT nedopMannu; CpaBHEHUECHIT TPEHHSI
IIOKOs, KaU€HUA U

CKOJIB)XCHU.

OOBsicHEHHE HEBECOMOCTH.
[IpoBenenue sKcrepuMeHTa:
WCCIIEZIOBAaHHME 3aBUCUMOCTH CHJI
yIPYTOCTH, BO3HUKAIOIINX B MPY>KUHE
U pe3UHOBOM 00pa3sle, 0T UX
nedopmalu; n3yueHue IBHKCHUS
OpycKa 1o HaKJIOHHOH TIOCKOCTH;
WCCIIe/IOBAaHHE YCIIOBUI paBHOBECHS
TBEPJOrO TeJIa, UMEIOLLET0 OCh
BpaIECHHUS.

OO0®bscHeHne 0cOOeHHOCTEH
PaBHOMEPHOTO U PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUKEHUS,

aTMocQepsl BO BpeMsl ypoKa

Mopyns "UIkonpHbI ypok"
[Ipumenenne Ha ypoke

MHTEPAKTUBHBIX (OPM
paboThl ydalmxcs:
WUHTEJUIEKTYaJIbHBIX UTP,
CTUMYJIUPYIOLINX
MIO3HABATEJILHYIO MOTUBALIUIO
IIKOJIbHUKOB;
JIMJTAaKTUYECKOro TeaTpa, Ije
NOJTy9YCHHBIEC Ha YPOKE
3HaHUS OOBITPHIBAIOTCS B
TeaTpabHBIX MIOCTAHOBKAX;
JIUCKYCCU, KOTOPBIE JAl0T
y4aIyuMcsi BO3MOXKHOCTb
nproOpecTH ONBIT BeIEHUS
KOHCTPYKTHUBHOTO JIHAJIOra;
IpyNIOBON pabOTH WK
paboTHI B apax, KOTOpbIE

bubnuoreka
ILHOK
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CBOOOIHOTO HAJACHUS TEJI, ABHKCHUS

10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HeroToHa, 3aK0HA BCEMHPHOTO
TSATOTCHMSI.

OOBsSICHEHNE OCHOBHBIX IIPUHIIAIIOB
JCHCTBHUS IMOIIIUITHUKOB U UX
MPAKTUIECKOTO TIPUMEHEHUSI.
OOBbsICHEHUE TBUKEHUS UCKYCCTBEHHBIX
CIIyTHHUKOB.

Pemenue pacu€THbIX 3a/1a4 C IBHO
3aJIaHHOW (PU3MYECKON MOJICITBIO

C MCII0JIb30BAHHUEM OCHOBHBIX 3aKOHOBU
(bopMy TUHAMUKH.

Pacrio3naBanue pu3nUeCKHX SBICHUIB
y4eOHBIX ONBITaX M OKPY KAIOIICH
JKU3HU: UHEPIIUS, B3aUMOJICHCTBHUE TEII.
AHanu3 GU3NIECKUX IPOIECCOB U
SIBJICHUHM C HUCIIOJB30BAHHEM 3aKOHOB H
MIPUHIIAIIOB: 3aKOH BCEMHUPHOTO
tarorerus, 1, II u III 3akonsr HrroTOHA,
MPUHIIKAIT CYTIEPIIO3UINH CHJI, TTPHHIIHIT
PaBHOMPABHOCTH HHEPIIHAITLHBIX

CHCTEM OTCUETA

y4ar IKOJbHUKOB
KOMaHJTHOH paboTe 1
B3aMMOJICCTBUIO C JPYTUMHU
IEeTbMU

2.3

3aKOHEI
COXPaHCHUS
B MEXAHUKE

[IpoBeneHue FKCIIEpUMEHTa: N3yUeHUE
abCONIOTHO HEYIIPYTOro yaapa

C TIOMOIIIBIO JIBYX OJIMHAKOBBIX

HHUTSAHBIX MasSTHUKOB; HCCJIETOBAHHE
CBsA3HU pa60TLI CHUJIBI C U3BMCHCHUCM
MEXaHMUYECKOM SHEePTUuu Tena

Ha MPUMEPE PACTKEHUS PE3UHOBOTO
KIyTa.

O1edka aOCOMIOTHBIX M OTHOCHTEIILHBIX

Monyns "HIkonbHbIN ypoK"
Nuannuuposanue u

Mo AepKKa
HUCCIIEIOBATEILCKON U
MPOEKTHOMN AEATETbHOCTH
IIKOJIbHUKOB B PaMKax
pean3anyy UMU
pa3paboTaHHBIX TPOEKTOB,

bubnuoreka
[HOK
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MOTPEUIHOCTeH M3MepeHuil (u3nyeckux
BEJIMYMH.

Pemenue pacu€THbIX 3a7a4 ¢ AIBHO
3aJIaHHON (PU3MUECKON MOJICIBIO

C UCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOBH
(dhopMy1 TUHAMUKHU U 3aKOHOB
COXpaHEHHUS.

Pemenne kauecTBEHHBIX 3a/1a4

C OIOPOI Ha U3yUEHHBIE B pa3jene
«MexaHWKay 3aKOHBI, 3aKOHOMEPHOCTHHU
(busnueckre BICHUS.

Onucanne MEXaHMYECKOTO JABMKCHHUS C
HCIOJIb30BaHUEM (PU3NYECKUX BEINYHH:
HMITYJIbC Tella, KHHEeTHYeCKas YHEpTus,
MOTCHIIMATIbHAS SHEPT U, MEXaHUIeCKast
paboTa, MexaHHUYECKast MOIITHOCTb.
AHanu3 GU3NYECKuX MPOoLECCOB U
SIBJIEHUM C UCITOJIb30BAaHUEM 3aKOHA
COXPAaHEHUS MEXaHUICCKOU SHEPTHH,
3aKOHA COXPAHEHUS HMITYJIbCA.
OObsicHeHHE OCHOBHBIX MPUHIIUIIOB
JCHCTBUS M MMPAKTUICCKOTO
MPUMEHEHUS TEXHUYECKUX YCTPOICTB,
TaKHUX KaK: BOAOMET, KOTIED,
MPYKUHHBINA TUCTOJIET.

OObsiCHEHUE JBIKEHHUS PAaKET C OMOpOM
Ha W3Yy4YCeHHbIE (U3MUYECKUE BEITUYHUHBI U
3aKOHBI MEXaHUKHU.

Hcnonb30BaHue mpu MOATOTOBKE
COOOIIIEHUH O TPUMEHEHNUHU 3aKOHOB
MEXaHHKHU COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTUH ISt

YTO JAACT HNIKOJILHUKAM
BO3MOXKHOCTh MpuoOpecTu
HAaBBIK CAMOCTOSITEIILHOTO
pelIeHUs TeOPEeTUIECKON
po0JIeMbl, HaBBIK
TeHEPUPOBAHUS U
odopmIIeHHs COOCTBEHHBIX
UJICH, HABBIK YBKUTEIHHOTO
OTHONICHHUS K Yy>KUM UICSIM,
0(OPMIICHHBIM B paboTax
JIPYTHUX UCCIIeoBaTeNeH,
HaBBIK MMyOJIMYHOTO
BBICTYIUICHHUS TIepe]l
ayIUTOpHEN,
apryMEHTHPOBAHMS U
OTCTaMBaHUA CBOEH TOUKHU
3peHus




MOUCKA, CTPYKTYpUPOBAHUS,
WHTEpIpETAINH U IPEICTaBICHUS
nH(OpMAIINY, KPUTHYECKUN aHAIIN3
noJryyaeMoi nupopmanuu
[IpoBeneHne KOCBEHHBIX U3MEPEHUH,
HCCIIEA0BAHUH 3aBUCUMOCTEN
(hU3HUECKUX BETUYHH, ITPOBEPKA
MPeIJIOKEHHBIX TUIIOTE3

Hroro no pazneny

Paznea 3. MOJIEKYJISIPHAS ®U3NUKA U TEPMOJIUHAMUKA

3.1

OcHOBEI
MOJIEKYJISIPH
o-
KUHETUYECKO
1 TeOpHUH

9

[IpoBenenue sxcepuMeHTa:
oIpeziesIeHue Macchl BO3yXa

B KJIACCHOW KOMHAT€ Ha OCHOBE
n3MepeHuit 00bEMa KOMHATBI, 1aBICHUSAU
TEMIEpaTyphl BO3/1yXa B HEH;
HCCIIEIOBaHUE 3aBUCUMOCTU MEXTY
rapaMeTpamMH COCTOSIHUS pa3peKEHHOTO
rasa.

OneHka aOCOJIIOTHBIX U OTHOCHTENBHBIX
MOTPEIIHOCTEH H3MEpeHU (pU3nuecKux
BEJIMYHH.

OObscHEHNE OCHOBHBIX IPUHLIUIIOB
JeiicTBUI TepMoMeTpa U GapomeTpa U
yCIOBHH UX 0€3011aCHOTO

WCIOJIb30BaHHUS B TOBCEIHEBHOI

KHU3HH.
Pacnio3naBanue GpuU3NUYECKUX SIBICHUNB
y4eOHBIX OIbITaX U OKpY’Karolei
KU3HU: T Py3Hst, OpOyHOBCKOE
JIBMDKEHHE.

Omnwucanue TEIIIOBBIX SBICHUI

Mopyns "UIkonpHbI ypok"
[TpuBnedyenne BHUMaHUS
IIKOJIBHUKOB K IIEHHOCTHOMY
aCIEKTy U3Y4YaeMbIX Ha ypOKax
SIBIICHUH, OpraHu3aIus ux
paboThI ¢ IOTyyaeMol Ha
YPOKE COLIMATIbHO 3HAYUMOU
uH(popmanuen —
UHHUIUMPOBAaHHE €€
00CyXJI€HUS, BBICKA3bIBAHUSI
YYalIMMKCSI CBOETO MHEHUS 110
ee MOBOJY, BBIPAOOTKH CBOETO
K HEH OTHOILEHUS;

-ACIOJIb30BAHNE

BOCIHUTATEIbHBIX

BO3MOYKHOCTEHN COJEPKAHUS

y4eOHOro MpeMeTa uepes

JEMOHCTPALIMIO JETAM

IIPUMEPOB OTBETCTBEHHOTO,

IPa)XAaHCKOI0 MTOBEICHNUS,

IPOSIBIICHUS YEIOBEKOIIOOUS

bubanoreka
HOK
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3.2

OCHOBBI
TepMOJAMHAM
UKU

5

C UCTIOJIb30BaHUEM (DU3UYECKHUX
BEJIMYMH: JIaBJICHUE Ta3a, TeMIlepaTypa,
CpeaHssl KHHETHYECKAasi SHEPIrus
Xa0TUYECKOTO IBUKEHUSI MOJIEKY I,
CpEIHEKBaIpaTU4HAsI CKOPOCTh
MOJIEKYII.

AHanmm3 pU3NYECKUX MPOIECCOB U
sSBJICHHH ¢ ucnonk3oBanneM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpeIHEN
KHHETUYECKON SHEPTUH TEILJIOBOTO
JIBUKSHHSI MOJIEKYJI C a0COIFOTHOM
TEeMIEPaTypoOu.

Pemenue pacy€THbIX 3a71a4 € IBHO
3aIaHHON (PU3UYECKON MOJICTIBIO

C UCIIOJIb30BaHHEM OCHOBHBIX
nonoxxernii MKT, 3akoHOB 1 popmyn
MOJIEKYJISIPHOM (pHU3HKH.

PaGora B rpymnmax mpu riaHUPOBaHHH,
MIPOBEACHUHU M HHTEPIIPETAIIUN
pPe3yIbTAaTOB OMBITOB U aHATH3E
JIOIOJTHUTEIIBHBIX HCTOYHUKOB
nH(pOpMAaLIUY TIO TEME

[IpoBeneHue sKCIEepUMEHTa: H3MEpEHHE
YAEIbHOU TEIUIOEMKOCTH BEILLIECTBA.
OneHka aOCOJIIOTHBIX U OTHOCUTENIBHBIX
MOTPELIHOCTeH HM3MEpeHUil (u3nIecKux
BEJIMYMH.

N3yuenue mojenei napoBoil TypOUHBI,
JIBUTATENs] BHYTPEHHETO CropaHus,
PEaKTUBHOTO JIBUTATEIs.

OOBsicHeHHEe TPUHIIUIIOB JCHCTBUS U

U 100pOCepCUYHOCTH, Yepe3
0/100p COOTBETCTBYIOIIUX
TEKCTOB JJIsl YT€HUs, 3a7a4
JUISL pEIIeHHUs, TPOOJIEMHBIX
CUTyalui A 00CyKJIeHUS B
KJ1acce

Monyns "UlkonbHbIN ypok"
WNHnnumuposanue u

MO AEPKKa
HUCCIIEIOBATEILCKON U
MPOEKTHOMN AESATETbHOCTH
IIKOJIbHUKOB B paMKax
peanu3auu UMU
pa3paboTaHHBIX MPOEKTOB,
YTO JACT IIKOJIbHUKAM

bubnuoreka
[HOK
https://m.edsoo.r
u/7f41bf72
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yCIIOBUH 0e301macHOTO
HCIIOIL30BaHUS B IIOBCCIHECBHOM
JKU3HM  JBUTATENII BHYTPEHHETO
CropaHus, OBITOBOr'O
XOJIOAMJIBHUKA, KOHAUITMOHEPA.
OmnmncaHue CBOMCTB TENI M TEINIOBBIX
SIBJICHUH C MCITOJIb30BaHUEM
(bu3NYEeCKUX BEIUYHH: JaBJICHHE ra3a,
TeMIepaTypa, KOJIMYECTBO TEILUIOTHI,
BHYTpPEHHSS SHEprusi, pabora rasa.
Pemenue pacy€THbIX 3a71a4 € SIBHO
3aIaHHON (PU3UYECKON MOJICTIBIO

C UCIIOJIE30BAaHUEM OCHOBHEIX 3aKOHOBU
(hopMyIT MOJIEKYIISIPHON (DU3UKH U
TEPMOJIMHAMHUKH.

Pemenue xauecTBEHHBIX 33124

C OIOPOY Ha U3YYCHHBIE B pa3Jiesie
«MonekynspHas ¢puznka
UTEPMOTMHAMHUKA)»

3aKOHBI,

3aKOHOMEPHOCTH U (PUBNYECKUE
SIBIICHUS.

PaGora B rpymnmnax mpu aHanuse
JOIOJHUTEILHBIX HCTOYHUKOB
nH(pOpMAaLIUY TIO TEME

BO3MO>KHOCTb IIPUOOpeECTH
HAaBBbIK CAMOCTOSITEIILHOTO
pelIeHNs TeOPEeTUIECKON
po0JIeMbl, HaBBIK
TeHepUPOBAHUS U
odopmIIeHHs COOCTBEHHBIX
U/iel, HaBBIK YBaXKHUTEIBHOTO
OTHOILICHHUS K YYKHUM UICIM,
0(OPMIICHHBIM B paboTax
JIPYTUX MCCIIE0BATENEH,
HaBBIK MMyOJIMYHOTO
BBICTYIUICHUS TIepe]l
ayIUTOpHEN,
apryMEHTUPOBAHUS U
OTCTaMBaHUA CBOEH TOUKHU
3peHus

3.3

ArperatHbie
COCTOSTHUSI
BEIIECTBA.
®azoBbIC
MepEXOabl

[IpoBeneHue sKCrEepUMEHTa: H3MEpEeHHe
OTHOCHUTEJIBHOM BJIAXXKHOCTHU BO3AYyXa.
OneHka aOCONIOTHBIX U OTHOCHUTENIBHBIX
MOTPELIHOCTeH HM3MEpeHU (U3NYecKux
BEJIMYHH.

N3y4eHne cBONWCTB HACHIIIEHHBIX

Mopyns "lUIkonpHBI ypok"
Nuannuuposanue u

MO/ JIEPKKA
UCCIIEI0BATEIbCKOU U
IIPOEKTHOU 1E€ATEIILHOCTH
LIKOJIbHUKOB B paMKax

bubnuoreka
[HOK
https://m.edsoo.r
u/7f41bf72
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[1apoB, CIIOCOOOB N3MEPEHUS
BJIQXKHOCTH

Habmtonenue kunenus npu
MOHWKCHHOM JIaBJICHUH, HaT PEBaHUAN
IUIaBJICHUS KPUCTAININYECKOTO
BEIIIECTBA.

OObsicHEeHHE TTPUHITUIIOB ACHUCTBUSA U
yCII0BU 0€30IaCHOr0 KCII0JIb30BaHMSIB
MTOBCETHEBHOM JKU3HU TUTPOMETPA,
IICUXPOMETPA, KAJTOPUMETPA.
W3ydenune TeXHOJIOTUI MOTyYeHUs]
COBPEMEHHBIX MaTepHaioB, B TOM YHUCIIE
HaHOMaTepHaJloB.

Pemenue pacuéTHbIX 3a/1a4 ¢ IBHO
3aJIaHHON (PU3MYECKON MOJICITBIO

C UCII0JIb30BAHNUEM YPaBHEHUS
TEIJI0BOro OanaHca.

Perienne kauecTBEHHBIX 3aJa4

C OIOPOIl Ha U3yUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NYECKUE
sIBIIEHUS 110 TeMe. Pacrio3HaBanue
(bu3NYEeCKUX ABICHUNB y4eOHBIX
OTIBITAaX U OKPY’KaloIIen )KU3HU:
nedopmanust TBEPABIX TeJl, HArpeBaHHUE
U OXJIQXKJICHHUE TeJl, I3MEHEHUE
arperaTHbIX COCTOSIHUHN

BEIIIECTBA U OOBSICHEHUE UX HAa OCHOBE
3aKOHOB U (hOpMYJT MOJIEKYJIIPHOI
(bu3uKu.

Hcnonb3oBanne nHGOPMALIMOHHBIX
TEXHOJIOTHH JIJISI TIOKCKa,
CTPYKTYPHUPOBAHUS, HHTEPIPETAIINH U

peanu3anui UMu
pa3paboTaHHBIX IPOEKTOB,
YTO AacT HIKOJIbHUKAM
BO3MOXKHOCTh MpuoOpecTu
HAaBBIK CAMOCTOSITEIILHOTO
peleHus: TEOPETUYECKOU
pOOJIEeMBI, HABBIK
TeHEPUPOBAHUS U
odopmIIeHHs COOCTBEHHBIX
UJICH, HABBIK YBOKUTEIHHOTO
OTHOIICHHUS K Yy>KUM UICSIM,
o opMIICHHBIM B paboTax
JIPYTHUX UCCIIeoBaTeNeH,
HaBBIK MMyOJIMYHOTO
BBICTYIUICHHUS TIEPE]T
ayIUTOpUEN,
apryMEHTHPOBAHHUS U
OTCTaMBaHUA CBOEH TOUKHU
3peHHs




MpeaCcTaBIeHUS HHPOPMALIUU TIPU
MOJrOTOBKE COOOIIECHHU O TPUMEHEHHH
3aKOHOB MOJICKYJISIpHOH (pr3uKu u
TCPMOANHAMHKHU B TCXHUKC

Y TEXHOJIOTHSX

Hroro mo pazneny 12

Paznen 4. DJJIEKTPOAUHAMUKA

OnexTpocTaT
uKa

41

[IpoBeneHne sKCIEpUMEHTA: H3MEPEHHE
3JEKTPOEMKOCTH KOHAEHCATOpa.

Ornenka aOCONFOTHBIX U OTHOCHTEIBHBIX
MOTPEIIHOCTeH HW3MepeHH (PU3nUecKux
BEJINYUH.

N3yueHnne npuHIMIOB AEHCTBUA
3JIEKTPOCKOMNA, SJIEKTPOMETPA,
KOHJIEHCATOpA.

N3yueHne npyUHIMIIOB IEHCTBUS U
yCII0BUI 6€3011aCHOT0 MPUMEHEHHUSIB
MPAaKTUYECKOM KU3HH,

KOIMPOBAJIBHOTO aIapara, CTpyiHHoro
TIpUHTEpA.

Paccmotpenue gpuznueckux OCHOBaHMIMA
BJIEKTPOCTATHYECKON 3alIUThI U
3a3€MJICHUS AJIEKTPOIPUOOPOB.

Pemenue pacu€THbIX 3a1a4 € IBHO
3aTaHHON (PU3UIECKON MOJIETIBIO

C UCTIOJIb30BAHNEM OCHOBHBIX 3aKOHOBH
(hopMyJT 2IIEKTPOCTATHUKH.

Pemrenne kauecTBEHHBIX 3a7a4

C OIOPOM HA U3YUYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (hPU3HUECcKUe

SIBJICHUS DJIEKTPOCTATUKH.

Mopyns "UIkonpHbI ypok"
[TpuBnedyenne BHUMaHUS
IIKOJIBHUKOB K IIEHHOCTHOMY
aCIIeKTy M3y4aeMbIX Ha ypOKax
SIBIICHUH, OpraHu3aIus ux
paboThI ¢ IOTyyaeMon Ha
YPpOKE COLIMaIbHO 3HAaUUMOMN
uHpopmanuei —
UHHULIUMPOBAaHUE €€
00CYX/IeHUSs!, BRICKA3bIBAHHUS
YUaIIUMHUCS CBOETO MHEHUS 110
ee MOBO/Y, BEIPAaOOTKU CBOETO
K HEHl OTHOILICHMUS,

-HICII0JIb30BaHNE

BOCITUTATEIIHHBIX

BO3MOKHOCTEHN COJIEepKaHUs

y4eOHOro MpeMeTa yepes

JIEMOHCTPALIUIO JETAM

IPHUMEPOB OTBETCTBEHHOTO,

IpaXkJJaHCKOTO TIOBEJICHUS,

HPOSIBJIICHUS YEIOBEKOIIOOUS

U 100poCepaeYHOCTH, Yepe3

MoA00P COOTBETCTBYIOIINUX

TEKCTOB JJIsl YTEHUS, 33124

bubnnoreka
HOK
https://m.edsoo.r
u/7f41bf72
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4.2

ITocTosHHABIHN
AIEKTPUIECK
nit Tok. Toxku
B Pa3IMYHBIX
cpenax

Pacnio3naBanue puU3N4YECKUX SBICHUIB
yU4eOHBIX OIBITAX U OKPYKAroIeH
KHU3HH: SJEKTPU3ALHS TEl,
B3aMMOJICHCTBHE 3aps10B U 00BSICHEHNE
WX Ha OCHOBE 3aKOHOB H (popmy
JIEKTPOCTATUKH.

Omnucanue U3y4eHHBIX CBOMCTB
BEIIIECTBA U DJICKTPUIECKUX SBJICHUIC
HCIOJIb30BaHNEM (PUZUIECKUX
BEJIMYMH: 3JIEKTPUUECKUH 3aps,
HaNPsKEHHOCTD IEKTPUYECKOTO

TOJIs1, TOTEHITUAII, PA3HOCTD
MIOTEHIHAJIOB,IEKTPOEMKOCTb.
Ananu3 pU3n4ecKux IporeccoB U
SIBJICHUH C MCII0JIb30BaHUEM
(U3MYECKUX 3aKOHOB: 3aKOHA
COXpaHEeHHUs JEKTPUUECKOT0 3aps/ia,
3akoHa KyioHna.

Pabora B rpynmnax npu aHanuse
JOTIOJTHUTEIHHBIX UICTOYHUKOB
nH(}OpMaILIUY U TOATOTOBKE COOOLIEHUIO
MIPOSIBJICHNUH 3aKOHOB JIEKTPOCTATUKHB
OKpY’Karollen )KM3HU U IPUMEHEHU N
UX B TEXHHUKE

[IpoBeneHune 3KkCrepuMEHTa: U3yUeHUE
CMEIIIaHHOTO COEAMHEHUSI PE3UCTOPOB;
n3mepenne JJIC nucTouHrka Toka u ero
BHYTPEHHET0 COMPOTUBIICHNUS;
HaOJII0IEHUE DIIEKTPOIIU3A.

Onenka aOCONIOTHBIX U OTHOCHTENBHBIX
MOTPEIIHOCTEN H3MepeHui (pu3nuecKux
BEJINYHH.

JUISL peUIeHuUs1, TPOOIEMHBIX
CUTYyalui U151 00CyKICHUS B
KJacce

Monyns "IIkonbHbINA ypoK"
[IpuBneuenne BHUMaHUS
IIKOJIbHUKOB K IEHHOCTHOMY
aCIeKTy U3y4YaeMbIX Ha ypOKax
SIBIICHUM, OpraHU3aIus UxX
paboTHI C OJTy4aeMon Ha
YPOKE COLIMATIbHO 3HAUUMOU
nHpopmanuen —

bubnuoreka
HOK
https://m.edsoo.r
u/7f41bf72
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OOBbsiCHEHNE PUHITUTIOB ACHCTBHS U
yCIIOBUH 06€3011aCHOT0 MPUMEHEHUS
amMIepMeTpa, BOIbTMETpa, peocTaTa,
HMCTOYHHKOB TOKA,
3JIEKTPOHArpeBaTEIbHbIX U
AIEKTPOOCBETUTEIBHBIX TIPUOOPOB,
TEPMOMETPa CONPOTUBIICHHUS,
BAKyYMHOI'O JINOJa, TEPMUCTOPOB U
(hOTOPE3UCTOPOB, MOTYITPOBOAHUKOBBIX
JTNOJIOB, TATbBAHUKH.

Pemrenue pacuéTHbIX 3a/1a4 C SIBHO
3aJIaHHON (PU3MYECKON MOJICITBIO

C MCTIOJIb30BAaHNUEM OCHOBHBIX 3aKOHOBH
dhopmyit Tembl «IlocTosTHHBIN
JIEKTPUIECKUNA TOK».

Pacrio3naBanue pu3nvecKux sBICHUNB
y4eOHBIX ONBITAX U OKpYKaroIen
YKU3HH: DJIEKTPUYECKast TPOBOIUMOCT,
TEIUIOBOE, CBETOBOE, XUMHUUYECKOE,
MAarHUTHOE JICHCTBHS TOKA.

AHanu3 3NeKTPUYECKUX SBIICHUN U
MIPOIIECCOB B LEMAX MOCTOSHHOI'O TOKAC
HCIIOJIb30BAHUEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTH MOCJIEI0BATEIBLHOTO U
MapajuieIbHOTOCOETMHEHUS
MIPOBOIHUKOB, 3aKOH

Hxoyns-Jlenna.

Ornucanne U3y4yeHHbIX CBOWCTB
BEILIECTB U JJIEKTPUUECKUX SIBIICHUNC
HCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYUH: JIEKTPUUECKUH 3apsij, cuiia
TOKa, JIEKTPUUYECKOE HAMPSDKEHUE,

VHUIMMPOBAHUE €€
00CyXICHMS, BEICKA3bIBAHUS
YYalIMMHUCS CBOETO MHEHHUS 110
€€ TIOBOJy, BBIPAOOTKH CBOETO
K HEll OTHOIIICHHSI,
-UCIIOJIb30BaHUE

BOCIMTATEIbHBIX
BO3MOKHOCTEH COJEepKaHUs
y4eOHOT0 MpenMeTa yepes
JEMOHCTPALIMIO JIETAM
IPUMEPOB OTBETCTBEHHOTO,
I'PaXkJJaHCKOT'O IOBEJICHMUS,
IPOSIBJIIEHUS YEIOBEKOIOOUS
U 100pocepaeyHOCTH, Yepe3
o100p COOTBETCTBYOIUX
TEKCTOB JJIsl UYTE€HUs, 3a7a4
JUISL pelIeHUs, TPOOJIEMHBIX
CUTYaIui 11 00CYXKICHUS B
KJacce




ANEKTPUYECKOE CONIPOTHUBIICHUE,
paszHocTh noteHuanos, 3J[C, padora
TOKa, MOIIIHOCTh TOKA.

Hcnonb3oBanue nHOOPMAIIMOHHBIX
TEXHOJIOTHH JIJIs TIONCKA,
CTPYKTYpPUPOBaHUS, UHTEPIIPETALUN U
npeicTaBiIeHus] HHPOpMaLUK IPU
MIOATOTOBKE COOOIIEHUN O IPUMEHEHUH
3aKOHOB MOCTOSIHHOTO TOKA B TEXHUKE U

TEXHOJIOTHSX
Hroro no pazneny 11

PesepBHOE Bpems 1

OBILIEE

KOJIMYECTBO 34

YACOB I10

[MPOT'PAMME




11 KJIACC

Pa3

11

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

MarsuTtHoe
oJje.
ONEeKTPOMarHuT
Hasl UHIYKIUS

KoanuecTBO 4acoB

pea 1. JJIEKTPOANHAMHUKA

Konrpo IIpaktnuec
Bee ngble K]/I;
o padoTbl  padoTHI
5 1 3

Bunnl gesiTeJIbHOCTH

[IpoBenenue sxcepuMeHTa:
U3yYCHUC

MarHUTHOTO TIOJISI KATYIIKU C
TOKOM;

MCCIIEIOBAHUE JICCTBUS
MOCTOSTHHOTO

MarHuTa Ha paMKy C TOKOM;
UCCIIEIOBAaHHE SBIICHUS
ANEKTPOMArHUTHOW UHIYKITHH.
Ornenka abCONMIOTHBIX U
OTHOCHUTEITbHBIX
IIOTPEIIHOCTEN U3MEPEHUN
(buznuecKkux

BEJTUYHH.

OObscHeHrEe TPUHIIUIIOB
JIEVUCTBUS U

yCIIOBUI 6€3011acCHOTO
MIPUMEHECHHUS

MTOCTOSTHHBIX MarHUTOB,
AIEKTPOMArHUTOB,
AIEKTPOABUTATEIS,

Peanusauus
BOCIIMTATEJIbHOIO
MOTEHLHAJIA YPOKA
(BuabI 1 popMbI
AeSITeJIbHOCTH)

Mopyns "IIKoabHBII

ypOK"
YcraHoBeHHE

JIOBEPHUTEIHHBIX
OTHOIIIEHUN MEXKIY
YUUTEIIEM H €ro
YYEeHUKAMH,
CHOCOOCTBYIOLINX
MO3UTHBHOMY
BOCTIPHUSTHIO
yYaIIuMHUCs
TpeGoBaHUM U MPOCHO
YUUTEI,
MIPUBJICUYCHHUIO UX
BHUMAaHHSA K
o0cyXmaemMoi Ha
ypoke uHpopMaruu,
aKTUBHU3AIMH UX
MO3HABATEIbHOM
JeSITebHOCTH;

OOy KIeHNe

DJIeKTPOHHBI
e
(ungposbie)
oOpa3oBareJ
bHbIE

pecypchbl

bubanoreka
[HOK
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YCKOPUTENEN 31IEMEHTAPHBIX IIKOJILHUKOB

4acTHLl, co0JII01aTh HA YPOKE
WHJyKIHUOHHOM MEYH. OOIIETPUHATHIE HOPMBI
Pewenne pacu€THbIx 3a1a4 MOBEJEHUS, ITpaBUia
Ha IpuMeHeHue GopMyJl TEMbI OOIIEHHSI CO CTApIIUMU
«MarauTtHoe 1oie. Y CBEPCTHUKAMH,
DNeKTpOMarHuTHas MIPUHIIMAITEI Y4eOHOM
WHTYKLHSD). JIMCUUILTAHBI 1
Pemienue kauecTBEHHBIX 3a/1a4 CaMOOpraHU3alUH

C OIIOPOM HAa U3yYEHHBIE 3aKOHBI,

3aKOHOMEPHOCTH U
(bu3mvecKue sBICHUS

TeMBbI « MarHUTHOE TI0JIC.
DJIeKTpOMarHuTHas
WHTYKIHSD).

Onpenenenue HarpaBIeHUs
BEKTOPAWHIyKIIUU
MarHUTHOTO TTOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI
Awmmnepau cunsl JlopeHiia.
Pacnio3znaBanue pusnueckux
SIBJICHUIB y4€OHBIX OMBITaX U
OKPY’KaIOIIEeH KU3HU:
B3aMMOJCHCTBHE MarHUTOB,
3JIEKTPOMAarHUTHAS
WHIYKIWS, T1eUCTBUE
MarsuTHOTO MOJII Ha
MPOBOJIHHUK C TOKOM U
JBWKYILIMICS 3apsi.
AHanu3 31eKTPOMATrHUTHBIX
SIBIICHUIC MCIIOIb30BaHUEM
3aKOHa




Hroro no pasaceiny

5

3JIEKTPOMArHUTHOMN
nHayKuud. Onucanue
W3YUYEHHBIX CBOWCTB

BEIICCTB n
3JIEKTPOMArHUTHBIX
SIBJICHUIN C
HMCIOJIb30BAHUEM

(1)I/IBI/ILICCKI/IX BCJIIMYMH: HHAYKOWA
MarauTHOTI'O I10JIA, CUJIa AMnepa,

cuna JlopeHia, MHAYKTUBHOCTh
KaTyIIKH, SHEePTus
AJIEKTPUYECKOTO U MATHUTHOTO
nojei

Pasnen 2. KOJIEBAHUSA U BOJIHbBI

2.1

Mexanuueckue
51

AIEKTPOMArHuT
HBIE KOJeOaHus

HccnenoBanue napamMeTpos
Kosie0aTeabHON CUCTEMBI —
MepHo/a,4acToThl,
aMIUIUTYAbI U Pa3bl

KoJieOaHUI

(Ipy>KUHHBIN W/UIu
MaTeMaTHICCKUMN

MasITHUK).

Habmonenune 3aTyXarolux
KoJie0aHui. Hccnenosanne
CBOMCTB BBIHYKICHHBIX
KoJIeOaHHIA.

HaGmronenue pezonanca.
[IpoBenenue skciepuMeHTa:
HCCIIENOBAHNE 3aBUCUMOCTH

Mopyns "IIkonbHbII

ypox"
IIPUMEHEHNE Ha YPOKe
MHTEPaKTUBHBIX (OpM
paboThI yyamxcs:
MHTEJJIEKTYaJIbHBIX UTP,
CTUMYJIHPYIOLINX
II03HABATENbHYIO
MOTHBAIIUIO
LIKOJIbHUKOB;
JTUAAKTHYECKOro TeaTpa,
I'/le IOJyYEHHBIE Ha
YpOKE 3HaHUS
OOBITPBIBAIOTCS B
TeaTpaJbHBIX
IIOCTAaHOBKAX;
JIMCKYCCHI, KOTOPbIE

bubanoreka
HOK
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MeproaMallbIX KoyieOaHui
rpy3a Ha HUTH

OT AJINHBI HUTHU U MACChI
rpy3a; UCCIICIOBAHKE
MEPEMEHHOTO TOKAB

L[enu 13

MOCIIEZIOBATEIHHO
COCMHEHHBIX KOHJIEHCATOPA,
KaTyIIKAU PE3UCTOPA.
Ouenka aOCOTIOTHBIX

OTHOCHTEJIBHBIX TOTPEIIHOCTEH
bu3nIecKux

U3MEPEHUN
BEJTUYHH.
OO0bsicHeHHEe MPUHIIUIIOB
JEHCTBHSI Ny CIIOBUI
0€30M1acCHOT0 NPUMEHEHUS
3JIEKTPUYECKOTO 3BOHKA,
reHepaTopanepeMeHHOTo
TOKa, JINHUH!
3JeKTponepeay.

Pemenue pacu€THbIX 3a1a4 €
SIBHO 33JJaHHOU (PU3UYECKOM
MOJIETIBIO

C UCTIOJIb30BAHNEM OCHOBHBIX
3aKOHOBHU (hopMyI,
OTIMCBIBAIOIITUX MEXaHUUYECKHE
U 3JI€KTPOMAarHUTHbIE
KoJeOaHusl.

Onucanue

MEXaHUYECKUX U
3J€KTPOMArHUTHBIX
KoJjebaHuiic

JAIOT yYaIIuMCS
BO3MOYKHOCTb
MPUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTHBHOTO
JIMAJIOra; rpynnoBon
paboThI WK paboThI B
napax, KOTopble y4aT
IIKOJILHUKOB KOMaHTHOM
pabote u
B3aHMMOJCHCTBUIO C
JIPYTUMU JIETHMH,
-BKJIIOUCHHE B YPOK
UTPOBBIX TPOIIEAYD,
KOTOPBIE IOMOTAIOT
MOJIICPIKATh
MOTHBAIMIO JAETEN K
MOJTy4YEHUI0 3HAHUH,
HAJIAKUBAHUIO
[MO3UTUBHBIX
MEKITHYHOCTHBIX
OTHOIIIEHUH B KJ1acce,
IIOMOTAIOT
YCTaHOBJICHHUIO
no0OpoxkenaTeabHON
aTMochepsl BO BpeMs

ypoka




2.2

Mexanunueckue
n
AIEKTPOMATHUT
HbIE BOJIHBI

UCIOJIb30BAHUEM
(U3NYECKUXBEITNYHH:

MEPUOJT ¥ YaCTOTa
KoJIeOaHUIA,

amruntyaa u dasa
KoJieOaHui, 3apsit U

cHJia TOKa

B TAPMOHUYECKUX
ANEKTPOMArHUTHBIX
KOJIeOaHUsX.

Pemrenne kauecTBEHHBIX 3324
C OIIOPOM Ha U3yYCHHbBIC
3aKOHBI,

3aKOHOMEPHOCTH,
OIMCHIBAIOIITHE
MEXaHHYECKUEC U
JIEKTPOMATrHUTHBIC
KoJeOaHusl.

Pabora B rpynmnax npu
TJTAaHUPOBAHUH,IPOBEICHUN U
WHTEPIPETAINN PE3YTHTaTOB
OTIBITOB, U AaHAJTN3E
JIOTIOTHUTEIBHBIX HCTOUHUKOB
nH(pOpMaLUK 1O TEME

Nzyuenne obpazoBanus Mopyns "HIKoabHBII
W pacIpOCTPAHEHUS ypok"

MOTIEPEYHBIX U IIpumeHeHne Ha ypoke
MIPOJIOJIbHBIX BOJIH. MHTEPAKTUBHBIX (OpM
HaGmtoneHune oTpaxeHus paboThI ydamuxcs:

U IIpEJIOMJICHNUA, UHTEJUIEKTYaJIbHBIX
MHTEPQepeHINH U UTP, CTUMYJIMPYIOIINX

T paKIuu

Bbubaunoreka
HOK
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MEXaHUYECKUX BOJIH.
Habuonenue cBsi3u rpOMKOCTH
3BYKa UBBICOTHI TOHA C
aMIUIUTY 104 U

YaCcTOTOM KOJICOaHUH,
3BYKOBOI'OPE30HAHCA.
Hccnenosanue cBoOiicTB
3JEKTPOMAarHUTHBIX BOJIH:
OTpa)KEHUE,IIPEIOMIICHUE,
noJIIpu3anus,

nudpakmus, “HTepdepeHITrs.
N3ydenue ycnoBui n3imy4eHus
3JI€KTPOMAarHUTHBIX BOJIH,
B3aMMHONOPUEHTALIUH
BekTOpOB E, B,

V B 3JIEKTPOMarHUTHOM BOJIHE.
N3yuenne npumeHeHus
3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE UOBITY.

OO®bsicHeHNE NPUHIUIIOB
JENCTBUS Uy CIIOBUI
0€30MMacHOr0 NPUMEHEHUS
MY3BIKAIbHBIX
MHCTPYMEHTOB,
YABTPa3ByKOBOM
JTMarHOCTUKHU

B TEXHHUKE U MEJUIIMHE,
panapa, paguonpuéMHIKA,
TEJIEeBU30pa, AHTEHHBI,
tenepona, CBU-neun.
Pemenue pacy€THbIx 1
Ka4eCTBEHHBIX3a]a4 C OITOPOit

I103HABATEJIbHYIO
MOTHBALUIO
LIKOJIBHUKOB;
JUIAKTHYECKOIO
TeaTpa, rue
II0JIy4YE€HHBIE Ha yPOKE
3HaHUS OOBITPHIBAIOTCS
B T€aTpPaIbHBIX
IIOCTAaHOBKAX;
JIUCKYCCHI, KOTOPbIE
JAI0T y4aluMes
BO3MO>XHOCTb
pUOOPECTH OMBIT
BEJICHUS
KOHCTPYKTHUBHOT'O
JIAajora; rpynnoBon
paboTh! MK paboThl B
napax, KOTopble yyaT
IIKOJIBHUKOB
KOMaHHOU paboTe U
B3aUMOJICHCTBHIO C
JIpPYTMMH 1ETbMU




2.3

Onrtuka

Ha U3yUYEHHbIE 3aKOHBI

Y 3aKOHOMEPHOCTH,
ONUCHIBAIOLINE
pacrpocTpaHeHue
MEXaHUUYECKUX U
AJIEKTPOMAarHUTHBIX BOJIH.
Hcnons3zoBanue
MH(OPMALIMOHHBIX
TEXHOJIOTHH JIJIS TIONCKA,
CTPYKTypUpOBaHMs,
HWHTEPIIPETAIIU U
npeacTaBieHust uHGpopMauu
MIPH MOATOTOBKE COOOIIEHUN
00 HCIIONIb30BaHUU
3JI€KTPOMAarHUTHBIXBOJIH B
TEXHHKE.

VYyacTtue B JucKyccuu

00 JIEKTPOMarHUTHOM
3arpsAI3HEHUMOKPYIKAIOIIEH
CpEIBl.

PaGora B rpynmnax npu
[JIAHUPOBAHUU,IPOBEICHUH U
HMHTEPIIPETAILMU PE3YJIHTATOB
OIIBITOB U QHAJIN3E
JIOTIOJTHUTEIbHBIX HCTOUHUKOB
nH(pOopMaLIUY 1O TEME

N3yueHue saBieHus Monyinp "HIkonbHbII
IIOJIHOTO ypok"

BHYTPEHHETO Nunnuuposanue u
OTPa)KEHUs, €ro MOAAECPKKA

NPpHUMCHCHUS B HCCIIeI0BATEIbCKON U

bubmmoreka
HOK
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CBETOBOJIE.

N3yuenne monenen
MHUKPOCKOIIa,TEIECKOTIA.
[Tonyuenue cnekrpa ¢
IIOMOLIBIO IPU3MBI U
TU(PPaKLUOHHON PEIIETKHU.
W3mepenue nokaszarens
IIPEJIOMIICHUSACTEKIIA.
Hccnenosanue cBOCTB
M300paKeHU B JINH3AX.
OO®bsicHeHNE NPUHLUIIOB
JENCTBHSI Ny CIIOBUI
0€30M1acCHOT0 NPUMEHEHUS
OYKOB, JIYIIB,
(dboToanmapara,
MIPOEKIIMOHHOTO arnapara,
MHUKPOCKOIIa, TEJIECKOIa,
BOJIOKOHHOMOIITHKH,
TUGPAKIUOHHOMN peméTKH,
MOJIIPOUIa.

Pemenne pacuéTHbIx
3a/1a4 ¢ IBHO3aJaHHOU
¢bu3nveckoilt MoseNbIo

C UCIIOJIb30BAHHUEM OCHOBHBIX

3aKOHOBHU (hOpMyIT
reOMETPUUECKON ONTUKH.
[Toctpoenue n onucanue

I/I306pa)KeHI/I$[,CO3)IaBaeMOF0
TIJIOCKUM 3CPKaJIOM, TOHKOH

JMH30MU.
Paccmorpenue
IIPENIETI0B

IIPOEKTHOMN
JIeATEIbHOCTH
LIKOJIBHUKOB B paMKax
peanu3auuyu MU
pa3paboTaHHBIX
MIPOEKTOB, YTO JACT
IIKOJIbHUKAM
BO3MOKHOCTh
puOOpPECTH HABBIK
CaMOCTOATEILHOTO
peuieHus
TEOPETUUYECKOMN
poOJIeMbI, HaBBIK
T€HEPUPOBAHUS U
odopmiteHus
COOCTBEHHBIX UAEH,
HaBBIK YBOKUTEIHHOTO
OTHOIIEHUS K UyKHUM
uzaesm, ohOpMIICHHBIM
B paboTax Apyrux
HCCIIeI0BaTEIeH,
HaBBIK yOJIMYHOTO
BBICTYTUICHHUSI TIEPE]T
ay IUTOpHEN,
apryMEHTHPOBAHUS U
OTCTaMBaHUA CBOEH
TOYKHU 3PEHUS




MIPUMEHHUMOCTHU
reOMETPUYECKOMN

OIITHKH.

PacnioznaBanue pusnueckux
SIBJICHUWB OMbBITaX U
OKPY’KaIOIIEH )KU3HU:
MPSAMOJIMHEHHOE
pacnpocTpaHeHue CBeTa,
OTpaXkeHue, MPeIOMJICHHE,
uHTepdepeHuus, Tudpakius
u

MOJISIpU3aIMs CBETA, TUCTICPCUS
CBeTa.

Nzyyenue ycnoBuii
HaOIOCHUS

MaKCUMYyMOB U

MHUHHUMYMOB

B HHTEP(EPEHIIMOHHOM
KapTHUHE OT IBYX

cuH(pa3HbBIX

KOTE€PEHTHBIX

HWCTOYHHUKOB.

YcnoBue HaOMIOACHUS
TJIABHBIXMAaKCUMYyMOB

TIpU TaJCHUU
MOHOXPOMATHYECKOTO

cBeTa

Ha TUPPaAKIIUOHHYIO PEIIETKY.
AHann3 ONTUYECKUX SIBJICHUN
C UCIOJIb30BAaHUEM

3aKOHOB: 3aKOH
MIPSAMOJIMHEWHOT O




pacrpocTpaHeHUsICBETA,
3aKOHBI OTPAKCHHS CBETA,
3aKOHBI MPETOMIICHUS
CBeETA.

OmnucaHue ONTHYECKUX
SIBJICHHIIC
HCIIOIb30BAaHUEM
(busznuecKkux

BEIMYMH: (DOKYCHOE PACCTOSIHUC

u
OIITHYCCKasA Cujia JUH3bI

Hroro no pazneny
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Pasznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1

OCHOBEBI
crnernuaabHOM
TEOpPUH
OTHOCHUTEIIEHOCT
u

Pemenne xauecTBeHHBIX 3a/1a4
C OIIOPOY Ha U3YYCHHBIE
noctynarsiCTO.
Hcnons3oBanue
MH(OPMAIMOHHBIX
TEXHOJIOTHH JJIs TIOKCKa,
CTPYKTYpPHUPOBAHUS,
WHTEpIpETALU U
IpeicTaBiIeHus] UHpOpMaluu
MIPU TTOATOTOBKE COOOIICHU
0 rpaHulaX NPUMEHUMOCTH
KJIaCCHYECKOM

mexaaukn 1 ocHoBax CTO

Mopyns "IIKoabHBII

ypox"
[TpuBneueHne BHUMaHU
IIKOJIBHUKOB K
LIEHHOCTHOMY aCIEKTy
M3y4aeMbIX Ha ypoKax
SBJICHUM, OpraHu3anus
ux paboThI €
I10JIy4aeMOM Ha ypoKe
COLIMAJIBHO 3HAYUMOU
uHpopmanuen —
WHULUUPOBAHUE €€
00CYXIeHHS,
BBICKa3bIBaHUS
YYaLIIMUCS CBOETO
MHEHHUS 110 €€ TIOBOAY,
BBIPaOOTKH CBOEro K Hel
OTHOIICHHS;

-HCTI0JIb30BaHKE

bubanoreka
LHOK
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BOCITUTATEILHBIX
BO3MOKHOCTEHN
coJiep>KaHusl yueOHOro
npeaMeTa uepes
JIEMOHCTPAIIHIO AETAM
IPUMEPOB
OTBETCTBEHHOTO,
IPa)xaaHCKOTO
MTOBE/ICHUS,
MIPOSIBIICHUS
4eN0BEKOII00Us 1
no0pocepIeyHoCTH,
yepe3 1oa00p
COOTBETCTBYIOIIUX
TEKCTOB JIJIS1 YTCHUS,
3aja4 s pelieHus,
MPOOJIEMHBIX CUTYyalUl
TSt OOCYXKICHUS B
KJlacce

Hroro no paszneny

4.1

DeMEHTHI
KBaHTOBOU
ONTHKU

Pasznen 4. KBAHTOBAS ®U3UKA

Hab6mronenue dpororddexra
Ha YCTAHOBKE C IIMHKOBOM
iactuHou. McecnenoBanue
3aKOHOB BHEILIHETO
dotorddekra.

OOBbsiCHEeHHE OCHOBHBIX
MPUHIUIIOBAEHCTBUSA
TEXHUYECKUX YCTPOUCTB,

Mopyns "HIKoabHBII

ypox"
[IpuBneyenne BHUMaHUS
IIKOJILHUKOB K
LIEHHOCTHOMY aCIIeKTY
M3y4aeMbIX Ha ypOKax
SIBJICHUH, OpraHu3alus
ux paboTh ¢
MOJy4aeMoi Ha ypoke

bubmmoreka
HOK
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4.2

Crpoenue
aToma

TaKuX Kak: ()OTOIIEMEHT,
(hoToIaTUMK,COTHEUHAS
Oarapes, CBETOAUO; U
YCJIOBHM MX O€3011aCHOTO
IIPUMEHEHHUSIB IIPAKTUYECKON
AKU3HU.

Pemenne pacu€rHbix

3aJa4 C BHO3a/1aHHON
¢bu3nyecKkoil MozeNbIo

C UCIMOJIb30BAHUEM OCHOBHBIX
3aKOHOBH (hOpMYJT KBAHTOBOU
OTITHKH.

Pemrenne kauecTBEHHBIX 33724
C OIOPOI1 Ha U3yUYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH KBaHTOBOM
onrtuku.PacrioznaBanue
(bu3nYecKux sBICHUN

B y4€OHBIX ONbITaX:
¢dorosnexTpuyeckuii apdexr,
CBETOBOE/ABJICHHUE.

OnucaHue n3y4eHHbIX
KBAaHTOBBIXSIBIICHUH 1
IIPOLIECCOB

C UCIIOJIb30BaHUEM (PU3UUECKUX
BEJINYMH: CKOPOCTh
AJIEKTPOMAr HUTHBIXBOJTH,
JUTMHA BOJIHBI U YaCTOTA CBETA,
SHEPrus ¥ UMITyJIbC GOTOHA

Wzydenne  moaenu OTIbITA
Pesepdopna.

COLIMAJIbHO 3HAYNMOM
nHpopmanuen —
WHUIUUPOBAHUE €€
o0cyXaeHus,
BBICKAQ3BIBAHM
YYaIIUMHKCS CBOETO
MHEHHUS TI0 €€ TIOBOY,
BBIPaOOTKH CBOETO K HEH
OTHOIIICHUS,
-HCIIOJIb30BaHHE

BOCIHUTATEIbHBIX
BO3MOXHOCTEU
coJiepKaHusl yueOHOro
IpexMeTa uepes
JIEMOHCTPALIHIO AETSIM
IPUMEPOB
OTBETCTBEHHOTO,
Ipa)xaaHCKOTO
MOBEJEHUS,
MIPOSIBIICHUS
YEJIOBEKOJIIOOHS 1
JI0OpPOCEPIEUHOCTH,
yepe3 moa00p
COOTBETCTBYIOIINX
TEKCTOB JJIsl YTCHUS,
3a/a4 ISl pEIICHuUs,
MPOOJIEMHBIX CUTYalul
JUIst OOCYXKICHUS B
KJ1acce

Mopyns "HIKkoabHBII
yp OK "

bubaunoreka
LHOK




IIpoBenenue skcnepumeHTa

1o HaOMIOACHUIO JUHEHYaToro
cnektpa. OnieHKa abCOMIOTHBIX U
OTHOCHUTEJIbHBIX IOTPEIIHOCTEN
U3MepeHuit buznyecKux
BEJIMYHH.

N3yuenne Monenu aroma:
ToMmcoHa, nIaHeTapHoOu

MO/IETIN aTOMa, MOJIEH

aroma bopa.

N3yuenue cnekTpa ypoBHei
SHEpruuaToMa BOJI0pOAa.
OObscHEeHNE TPUHLIUIIOB
JEUCTBHUS U YCIOBUI
0€30MMacHOT0 MPUMEHEHUS
CIEKTPOCKOIA, Ja3epa,
KBaHTOBOT'OKOMIIBIOTEpA.

Pemienne kauecTBEeHHBIX 3a7a4
C OIIOpOM Ha

W3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U
¢buznyeckue

siBieHus 1o TeMe «CTpoeHue
atoMay». Pacno3HaBanue
(bU3UYECKUX SBJIICHUIB
y4eOHBIX OIBITAX:
BO3HUKHOBEHHE JIMHEUUATOTO
CHEKTpa U3JIyYCHHUS.

AHanu3 KBaHTOBBIX ITPOLIECCOB U
SBJIEHUU C HCIIOJIb30BAHUEM
roctyJsiatoB bopa

Nunnuuposanue u
MOJJIEPKKa
HCCIIEIOBATEIBCKOM U
MPOEKTHOMN
JIeSITEIIbHOCTH
IIKOJIbHUKOB B PAMKax
peanu3au UMU
pa3paboTaHHBIX
MPOEKTOB, YTO JAaCT
IIKOJIbHAKAM
BO3MOXXHOCTh
MpHOOPECTH HABBIK
CaMOCTOSITETTLHOTO
pelieHus
TEOPETUYECKOMN
POOJIEMBI, HABBIK
TeHEPHUPOBAHUS H
oopmIieHus
COOCTBEHHBIX MEH,
HABBIK YBKUTEIHHOTO
OTHOIIECHUS K Uy KUM
uaesM, opOpMIIEHHBIM
B pa0oTax Apyrux
HCCIIeIOBaTEICH,
HaBbIK TyOJIMYHOTO
BBICTYTUICHHS TIEPE]
ay IUTOpHEN,
apryMEHTHUPOBAHUS U
OTCTauBaHUs CBOEH
TOYKHU 3pEHUs

https://m.edso
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4.3

ATOoMHOE PO

N3yueHne 3KCriepuMeHTOB,
JIOKa3bIBAKOIIUX CIOKHOCTh
CTPOEHHUSIATOMHOI'O Spa.
HccnenoBanue Tpekos
4yacTuIl (M0 TOTOBBIM
dhoTtorpadusm).

N3yueHune saepHbIX cui,
SIIEPHBIXpEAKIUI

CUHTE3a U pacrnaja,
TEPMOSIICPHOIO CUHTE3A.
N3yueHnne HyKIOHHON
Moaenu anapal eitzenOepra-
HBanenko.

OObsicHeHue

YCTpOMCTBA U

MIPUMEHEHUS

JIO3UMETPa, KaMepbl
Bunbcona, snepHoro
peakTopa, aTOMHOM
OOMOBI.

Pemenue 3amau ¢ onopoi

Ha IMOJIYYCHHBIC 3HAHW:, B T.Y.

0 3apsIEM MAaCCOBOM UHCIIE
a1pa.
PacnioznaBanue ¢puznueckux

SIBIICHUUB y‘-Ie6HI)IX OIlIbITaxX U B

OKPY’KaOIIEeH KU3HU:

C€CTCCTBCHHAA U UCKYCCTBCHHAA

PalrOaKTUBHOCTb.
Ornurcanne KBaHTOBBIX
SIBJIEHUW U TIPOLIECCOB C

HCIOJIb30BaHUEM (PU3HUECKUX

Mopyns "IIkonbHbII

ypOK"
Nunnuuposanue u

MoJJIEPKKa
HCCIIEIOBATEIBCKOM U
MPOEKTHOMN
JIeSITEIIbHOCTH
IIKOJILHUKOB B PaMKax
peanu3a UMU
pa3paboTaHHBIX
MPOEKTOB, YTO JaCT
IIKOJIbHUKAM
BO3MOXXHOCTh
MpHOOPECTH HABBIK
CaMOCTOSITETTLHOTO
pelieHus
TEOPETUYECKOMN
poOJIEMBbI, HaBBIK
TeHEPHUPOBAHUS U
oopmIieHus
COOCTBEHHBIX MEH,
HABBIK YBOKUTEIHHOTO
OTHOIICHUS K Uy>KUM
uzaesm, ohoOpMIICHHBIM
B pa0oTax Apyrux
HCClIeIoBaTelIeH,
HaBbIK TyOJIMYHOTO
BBICTYTUICHHS TIEPEe]
ay IUTOpHEN,
apryMEHTHUPOBAHUS U

bubanoreka
LHOK
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BEJIMYUH: [IEPHO
noJlypacrajia, JHEprusi CBsI3U
aTOMHBIXsJIEP, Ae()EKT MacChl
anpa.

AHanu3s npoueccoB U
SIBJICHUH C

HCII0JIb30BaHUEM

3aKOHOB U

IIOCTYJIATOB: 3aKOH
COXpPaHEHHUS

INEKTPUYECKOTO

3apsija, 3aKOH

COXpPaHEHHUS

MaccoBOI'0 YHCJIa,

nocrynarsl bopa,

3aKOH

pPaavoaKTUBHOIO

pacnana.

VYyactue B paboTe Kpyriioro
cTojna

«DyHnaMeHTaIbHbIE
B3auMoaercTBug. EnnHCTBO
(u3nuecKoil KapTUHBI MUPaY.
Hcnons3oBanue
MH(pOPMAaIMOHHBIX
TEXHOJIOTHH JIJIs TIONCKA,
CTPYKTypHUpOBaHM,
UHTEPIPETALMN U
npeicTaBiIeHus] HHPpOpMaluK
IIPU MOJrOTOBKE COOOIIEHUH 0
MIPUMEHEHUN3aKOHOB
KBaHTOBOUN (PM3UKH B TEXHHUKE

OTCTaWBaHUs CBOEU
TOYKH 3PEHUS




1 TCXHOJOT'UAX, SKOJIOTHYCCKHUX
ACIICKTax HﬂepHOﬁ OHEPICTUKU

Hroro no pazaeny
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Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DNEMEHTHI
5.1 aCTPOHOMHH U
acTpou3uKH

ITonroroska cooOenuii 00
JTanax pa3BUTHUS
ACTPOHOMUU, O MPUKIIATHOMHU
MHPOBO33PEHUECKOM
3HAYCHHH aCTPOHOMHH, O
METO/IaX IMOJTYICHHS HAyIHBIX
ACTPOHOMHUYECKHUX 3HAHHM,
OTKPBITHUSIX B COBPEMEHHOM
ACTPOHOMHUU.

N3yyenne coBpeMEHHBIX
MIPEACTABICHUH O
MIPOUCXOXKICHUU U
sposmroriuu CoHIIa U 3BE3].
N3y4enne TUTIOB rainakTHK,
paguoraJakTUK U KBa3apoB.
Nzyuenne nBuxeHUs
HEOCCHBIX TEJI, DBOJIIOIUN
3BE311 1 Beenennoi,
MPOIIECCOB, MPOUCXOSAIINX B
3BE37aX,B 3BE3THBIX
CHCTEMaX,

B ME@XTaJaKTU4IECKOM cpeie,
MacIITaOHOM CTPYKTYpbI
Bcenennoii. O0bacHeHNE
pacuupenus BeeneHHoiiHa
OCHOBE 3aKOHa Xa00Ja.
[ToaroroBka kK 00CyXICHHUIO

Monayns "IIkoabHbBIN

ypok"
[IpuBneyeHne BHUMaHUS
IIKOJIbHUKOB K
[IEHHOCTHOMY aCIeKTy
M3y4aeMbIX Ha ypoKax
SIBJICHHMH, OpraHu3aIus
ux paboThI €
MOJTy4aeMoOi Ha ypoKe
COITMAJIbHO 3HAYNMOM
nHpopmanuen —
WHUILIMMPOBAHUE €€
o0Cy>XIeHHUs,
BBICKAQ3BIBAHUS
yYaluMHKCs CBOETO
MHEHHSI TI0 €€ TTOBOJY,
BBIPAOOTKH CBOETO K Hel
OTHOIIICHUS;

-HCIIOJIb30BaHHE

BOCTIUTATEIbHBIX
BO3MOKHOCTEN
cojiep>KaHusl y4eOHOTro
npeaMera uepes
JEMOHCTPAIIHIO IETSIM
IPUMEPOB
OTBETCTBECHHOI'O,
TpakTaHCKOTO

bubmmoreka
LHOK
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Uroro no pazgeny

Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1

Oo6ob61maroiee
MIOBTOPEHHE

3

HEpEIICHHBIX TPOoOIIeM
actponomuu.lIpoBenenue
HaOJIIOACHUI
HEBOOPYKEHHBIM TJ1a30M
C UCIIOJIb30BaHUEM
KOMITBIOTEPHBIX
MPUIIOKEHUN JJIs1
OTpeJIeICHUS TTOJIOKEHUS
HeOECHBIX 00HEKTOB Ha
KOHKPETHYIO J1aTy:
OCHOBHEIC CO3BE3/IMS
CeBepHoro noyymapusu
SIPKUE 3BE3IBI.
[IpoBenenue HabmO1EHUN B
teneckonJIyHsl, II1aHeT,
Muiteunoro Ilytu.
VYyacTtue B IuCKyccuu o
HEepelIeHHBIXITPoOIeMax
aCTPOHOMUU

VYyactue B IUCKYCCUH O POJIU
(bU3UKUN aCTPOHOMUU B
pas3nu4YHbIX chepax
JIEATEILHOCTH YEJIOBEKA.
IToaroroBka cooOueHuit o
MecTe (pU3NYECKOM

KapTUHBI MUpA B pALY
COBPEMEHHBIX
MpEeICTaBICHUI

MOBE/ICHUS,
MIPOSIBJICHUS
YeJI0BeKoII00Us 1
JO0OPOCEePACYHOCTH,
yepe3 1oa00p
COOTBETCTBYIOIIUX
TEKCTOB JJIS1 YTCHUS,
3aJ1a4 JIsl PEIICHUS,
pOOJIEMHBIX CHUTYaIni
JU1s1 OOCYXKICHUS B
KJ1acce

Mopyns "HIKoabHBII

ypOKH
[Ipumenenune Ha ypoke

MHTEPaKTUBHBIX (OpM
paboThI ydalmxcs:
HHTCJUICKTYaJIbHBIX
UTP, CTUMYJIUPYIOLIUX
MI03HABATEIbHYIO
MOTHBAIUIO

bubanoreka
HOK

https://m.edso
0.ru/7f41c97c



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

BrimonHenue yueOHBIX 3a/1aHUMN,
JIEMOHCTPUPYIOIINX OCBOCHUE
OCHOBHBIX IIOHSTHH,
(hU3HUECKUX BEIIMYUH U 3aKOHOB
Kypca pu3nkunl0-11 knaccos

IIKOJIbHUKOB;
JUIAKTHYECKOIO
TeaTpa, rue
IIOJIy4YE€HHBIE Ha yPOKE
3HaHUS OOBITPBIBAIOTCS
B T€aTpPaIbHBIX
IIOCTAaHOBKAX;
JIUCKYCCHI, KOTOPbIE
JIAIOT y4aIuMes
BO3MOXKHOCTh
pUOOPECTH OMBIT
BEJICHUS
KOHCTPYKTHBHOI'O
JIMaJIora; rpynnoBon
paboThI uK paboTHI B
napax, KOTopble yyaT
IIKOJIbHUKOB
KOMaHJHOU padoTe u
B3aUMOJICHCTBHIO C
JIpPYTMMH 1ETbMU

Hroro mo pazneny 2
PesepBHOE Bpems 1
OBILIEE

KOJIMYECTBO 33
YACOBIIO

[TPO'PAMME







IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

KoaudecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBHIE

Ne Tema ypoka Hara o0pa3oBaTe/ibHbIE
n/n Beero KonTpoJubHbie JlabopaTopHbI H3yHeHHH pecypesl
padoThbI e padoThbI
®dusnka — Hayka o npupoje. Haydnbie MeTo b1 BuGmiorexa LIOK
MO3HAHUs OKpY’Karomiero mupa. Poib u mecto )
https://m.edsoo.ru/ff0c32e2
1 ¢bu3uku B OpMUPOBAHUN COBPEMEHHOM 1 BI/IZJ‘H/IOTGK& 10K
;IZZ::ingiﬁﬂﬂiggpa’ B MpaKTHICCKOIH https://m.edsoo.ru/ff0c33e6
Mexanunueckoe aABrkeHre. OTHOCUTEIbHOCTb
bu6 OK
2| wesmmcsord e, s : s im o 063508
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620
3 PaBHOyCcKOpeHHOE TTPSIMOJIMHEIHOE ABIKEHUE 1 ;
bu6nmoreka [JOK
https://m.edsoo.ru/ff0c372e
bu6 OK
CBoOopaHoe majienue. Y cKopeHue CBOOOIHOTO hipi?/()r;eeltjiﬁ) ru/FF0C39cc
4 nagenus. KpuBonunelinoe neuxenue. [IBmkeHne 1 B 6J'I.I/IOT.eKa Il OK
MaTepUaIbHOU TOUKH MO OKPY>KHOCTH https.//m.edsoo.ru/ffoc3ada
bu6 OK
[MpuraIMT oTHOCHTENBHOCTH [ aymes. h'?[l :_I;Ilon:e;asi (U/fF0c3be8
HHepuuanbHble CHCTEMBI OTCUETA. 1, 2, 3 3aKOHBI - 2 — I O I
UOIMOTEKA
5 Hrrorona Macca tena. Cuna. [punmun 1 https://m.edso0.ru/ff0c3bes
cynepro3uiuu cuit. Bropoit 3akon HeroToHa st Eu 6J'I.I/IOT.eKa I OK

MaTCpHaHBHOﬁ TOYKHU

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
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3aKkoH BCeMUPHOTO TsAroTeHust. Cuma TSHKECTH.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3d00

6 [TepBast kocMudeckasi ckopocts Cuiia ynpyrocru. 1
3aIfOH I'ykxa. Bec Tena ’ o bubmmorexa LIOK
https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koappuuuent tpenuns. Cuna
COIIPOTHBIICHUS TIPH JBM)KEHUU TEJa B )KUIKOCTU
7 Hnnpra3e. HOCT}’HZTGJ‘IBHOG U BpalaTeiIbHOe 1 Bubamorexa LIOK
,, https://m.edsoo.ru/ff0c3f76
JBHKEHHE a0CONIIOTHO TBEPIOTO Tena. MOMEHT
cuibl. [Tnedo cuebl.
VYcnoBus paBHoBecHs TBEporo tena. Ummynbe bubnuorexa [JOK
8 MaTepUabHON TOYKHU, CHCTEMbI MaTepHAIbHBIX 1 https://m.edsoo.ru/ff0c41a6
Toyek. Miynbc cuitbl. 3aKOH COXpaHeHHS bubnmnorexa LIOK
UMITyJIbCa. PeakTHBHOE IBU)KEHHE https://m.edsoo.ru/ff0c43d6
Pabora u moutHOCTH cribl. Kunernaeckas
SHEPrus MaTepHaTbHON TOWIIKI/I. Teopema 00 BuGmiorexa LIOK
W3MEHEHUN KHHETHYECKOW YHEPTUH. https://m.eds00.ru/f0cA502
9 ITorennumaneHast sHeprus. IloTeHunanbHas 1
. bubnnorexa [IOK
SHEprus ynpyro aeopMupoBaHHOMN MPY>KUHBI. https://m.edsoo.ru/ffoc461a
[TorennuanbHast sHeprus Tena BOIU3U
MOBEPXHOCTHU 3eMIIU
[ToreHanpHbIe ¥ HEMOTEHIIMATBHBIE CHIIBI.
CBs3b pabOTHI HEMOTEHIIMAIBHBIX CUJT C
M3MEHEHHEM MEXaHHUECKOM SHEeprUU CUCTEMBI
10 TeN. 3aKOH COXpPaHEHUs! MEXaHUYEeCKON SHEPTuu 1 bubnuoreka [IOK
JlaGopatopuas padora 1 «VccrnenoBanue cBsa3u https://m.edsoo.ru/ff0c478c
paboTHI CHITBI C U3BMEHEHHEM MEXaHHYECKON
SHEPIUH Tella Ha IPUMepe PaCTHKEHHS
PE3UHOBOTO KIyTa»
11 KonTtpoabsnas padora 1 no reme «Kunemaruxa. 1 bubnuorexa [IOK



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
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https://m.edsoo.ru/ff0c478c

Jlunamuka. 3aKOHbI COXPaHEHUsI B MEXaHUKE

https://m.edsoo.ru/ff0c4b74

OCHOBHBIE ITOJIOKCHHS MOJICKYJISAPHO-

KMHETUYECKOM TEOpUU. bpOyHOBCKOE JBUKEHUE.

bubnmoreka [JOK
12 Aucpysitst XapaxTep ABiieHis https://m.edsﬁ).ru/ffOc4d02
B3aUMO/ICHCTBUS YacTHI] BeliecTBa. Mojenun
CTPOEHHUS Ia30B, KUIKOCTEN U TBEPABIX TEIl
Macca monekyi. KonuuecTBo BemecTsa.
13 ITocrosinnas ABoragpo TennoBoe paBHOBeCHE.
Temneparypa u e€ uzmepenue. llkana
temneparyp Llenbcus
Wneanbheiii raz B MKT. OcHOBHOE ypaBHEHHE bu6mmoreka [IOK
14 MKT A6cosroTHas TeMrepaTypa Kak Mepa https://m.edsoo.ru/ffOc4fde
CpeaHEN KUHETHYECKON SHEPTUU JBUKCHUS bubnuorexa [JOK
MoJiekyJ1. YpaBHenue MenenceBa-Knanetipona https://m.edsoo.ru/ff0c511e
3akoH /lanpToHa. ['a30BbIC 3aKOHBI
15 JlabopaTopnas padora 2 «/ccinenoBanue
3aBUCUMOCTH MEXIy apaMeTpaMH COCTOSHUS
pPa3peKEHHOTO Ta3a
N3onponeccel B HI€aNbHOM Tra3e U ux
rpaduueckoe npeacraBieHne BayTpennss bubnunorexa [JOK
16 SHEPrUs TEPMOJMHAMHYECKON CUCTEMBI U https://m.edsoo.ru/ff0c570e
crocoObl €€ n3meHeHus. Komu4yecTBo TemIoTsl u bubnuotexa [JOK
pabota. BHyTpeHHss S3HEPTHS OJJHOATOMHOTO https://m.edsoo.ru/ff0c5952
HJIeaTbHOTO Ta3a
Bunael renonepenaun Y nenbHas TEINIOEMKOCTh
17 Be].f[leCTBa. KOJ‘IpI/I‘-II;CTBO TI::HJIOTBI npu bubmorexa HOK
N https://m.edsoo.ru/ff0c5¢c36
Teronepenaye. AnuabaTHBIN TPoIIece
18 IlepBbIil 3aKOH TEPMOAVMHAMUKH U €T0 bubnuorexa [IOK

IMPUMCHCHUC K U30IIponeccamMm H606paTI/IMOCTB

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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MpOLECCOB B Ipupoae. Bropoii 3akoH
TEPMOJIUHAMUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6230

[Tpunun nevicreus u KII/I TernnoBoi MalinHbl

bubmuorexa [JOK

19 Luxn Kapuo u ero KIT/ https://m.edsoo.ru/ff0c600a
DKoJoru4eckue npoOIeMbl TEII0OHEPTETUKH
20 O06o06marommit ypIc))K «MOJ‘ICK}’J‘IﬂpHaﬂp(bI/ISI/IKa. bubmmorexa LIOK
https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAUHAMUKID)
KonTtposabsnas padora 2 1o reme
21 «MOJ‘IIC)KYJ'IHpHa}II) ¢uznka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
[TapooOpazoBanue u konAeHcanys. Vicnapenue u Bubmiorexa LIOK
https://m.edso0.ru/ff0c63b6
22 KuIreHue AOCOIIOTHAs U OTHOCUTENbHAS
BIQXKHOCTh Bo3Ayxa. HacklleHHbIi map Bubmiorexa LIOK
https://m.edsoo.ru/ff0c64d8
Teépmoe Teno. Kpucrammmaeckue u aMmoppHbIC bubnuorexa [JOK
Tesa. AHH30TPOIHUS CBOMCTB KPUCTAJIIOB. https://m.edso0.ru/ff0c65f0
Kunkue kpucramisl. CoBpeMeHHbIE MaTepUabl bubnnoreka [JOK
23 [TnaBneHue U KpUCTAUIH3ANNS. Y IEITbHAS https://m.edsoo.ru/ff0c6708
TeruioTa riasieHus. CyOnumanus YpaBHeHue bubnuoreka [IOK
TEIUIOBOTO OajaHca DIeKTPU3aIHsl TEl. https://m.edsoo.ru/ff0c6820
Dnektpuueckuil 3apsa. [[Ba BUna 31eKTpUIeCcCKux bubnmnoreka [JOK
3apsiioB https://m.edsoo.ru/ff0c6bcc
ITpoBOTHUKY, TUANIEKTPUKU U TTOTYIPOBOJHUKH. bubnuoreka [IOK
24 3aKOH COXpaHEeHHUs HIIEKTPUUYECKOT0 3apsia https://m.edsoo.ru/ffOc6bcc
B3aumonerictBue 3apsinoB. 3akoH Kyiona. bubnuorexa [IOK
ToueuHslit 27eKTpUUECKUN 3apsiz https://m.edsoo.ru/ffOc6ce4
Hanpsk€HHOCTD 37€KTPUYECKOTO MOJS. bubnnorexka [JOK
25 [TpuHIUN CyNepHO3UIIUH FNEKTPUUECKUX MOJIEH. https://m.edsoo.ru/ff0c6df2
JIunum HanpspkéHHOCTH PaboTa cun bubnuorexa [IOK



https://m.edsoo.ru/ff0c6230
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SJICKTPOCTATUYCCKOI'O I1OJIA. IToTenuuan.
PasHocTh IIOTCHIIMAJIOB

https://m.edsoo.ru/ff0c6f00

[TpoBOTHUKY U JUAJCKTPUKHU B Bu6mnorexa LIOK
https://m.edsoo.ru/ff0c7018

26 ANEKTPOCTATUYECKOM ToJie. JIMdneKTpruaecKkas

N bubnmoreka [JOK
MIPOHHUIIAEMOCTH DNeKTpoéMKocTh. Konaencarop https://m.edso0.ru/ffoc7126
DneKTPOEMKOCTH MIIOCKOTO KOHJEHCATOPA.

97 DHeprusi 3aps>KEHHOT0 KOHJIEHCAaTopa bubnmoreka [JOK
JlaGopaTopnas padora 3 "V3mepenue https://m.edsoo.ru/ff0c72c0
AIEKTPOEMKOCTH KOHAEHcaTopa'

[TpuHIMn eiCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOMHPOBAJILHOTO anmapara,
CTPYWHOTO MPHUHTEPA. DIEKTPOCTATUIECKAS

28 3amuTa. 3a3eMIIeHHE AIEKTPOpudopoB
DNEeKTPUYECKUH TOK, YCIOBHS €T0
cymectBoBanus. [locrosuubiii Tok. Cuiia Toka.

Hanpspokenne. Conpotusienue. 3akoH Oma 11
ydacTKa [enu
[TocnenoBarenbHOE, TapauIeIbHOE, CMEIIAHHOE BuGmiorexa [IOK
COeIMHEHUE MPOBOIHUKOB. JlabopaTopHas https://m.eds00.ru/ffOc74f0
29 pabota «/3ydeHre CMENIAaHHOTO COCTUHEHUS
bu6nmoreka [JOK
pe3uctopoB» PaboTa 1 MOLTHOCTB https://m.edsoo.ru/ff0c7838
3JIeKTpHuecKoro Toka. 3akoH Jxoymnsa-Jlenna
3axon Oma U1 MOJIHOM (3aMKHYTOH)
aeKTpudeckoi nenu. Kopotkoe 3aMbIkaHue.
30 JlabopaTtopHas pabota «M3mepenne 2J1C bubmuorexa [JOK

HCTOYHHUKA TOKA U €0 BHYTPCHHETO
COIIPOTUBJICHUS» BHCKTpOHHaSI MMPOBOANUMOCTD
TBépI[LIX METaJII0B. 3aBUCUMOCTh

https://m.edsoo.ru/ffOc7ae0
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COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

DnexTpuueckuil Tok B Bakyyme. CBolicTBa
ANEKTPOHHBIX MMy4KOB [l01yIpoBOAHUKY, X

bubmuorexa [JOK

31 cchUTBeHHa;I U IPUMECHAs IIPOBOAUMOCTb. 1 https://m.edsoo.ru/ff0c84ae
CaoiicTBa p—n-nepexoza. [lonynpoBoaHUKOBBIE
prOOpbI
DNEeKTPUYECKUi TOK B paCTBOPAX M pacIiiaBax
AJIEKTPOJIUTOB. DIEKTPOIIUTUUECKAS bubnuorexa [JOK
39 JMCCOIUANUS. DICKTPOIIN3 DIEKTPUICCKUI TOK 1 https://m.edsoo.ru/ff0c82ba
B razax. CaMOoCTOSITEIbHBIN U bubnuorexa [JOK
HECaMOCTOSTENbHBIN pa3psaa. Monuus. [Tnazma https://m.edsoo.ru/ff0c84ae
DJeKTpUYECKUe MPUOOPHI
KonTtpouabnas padora 3 1o reme
33 <<3JIGI?TpOCTaTI/If<)a. [TocTOSIHHBIIH AIIEKTPHUYECKHIA 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0c8a8a
TOK. TOKH B pa3JINYHBIX CPENAX»
34 MMOBTOPEHHE 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8a8a

11 KJTACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE U(PPOBHIE

Ne n/m Tema ypoka Hata oOpa3oBaTe/ibHbIE
U3y4eHust
Beero Kontpoabsnsl | JlaGopaTopHbl pecypcbl
e padoThbl e padoThI
[TocTostHHBIE MATHUTHI U UX B3aUMOJICHCTBUE.
MaruutHoe nosie. Bektop MarHuTHOM bubmuorexa [JOK
1 UHIYKIUU. JIMHUM MAarHUTHON MHIYKIHH 1 https://m.edsoo.ru/ff0c9778
MarnutHoe 1osie mpoBOAHHUKA C TOKOM. OIBIT bubnnoreka [JOK
Opcrena. BzanmoericTBre MpoBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTopHas padora 1 «3yyenue
MarHUTHOTO TOJIS KaTYIIKU ¢ TOKOM»/lelicTBue bubnnoreka [JOK
) MAarHMTHOI'O TOJIS Ha MPOBOIHUK ¢ TOKOM. Criia 1 ) https://m.edsoo.ru/ff0c98fe
Awmriepa. JJaGopaTopnas padora 2 bubnnorexa [HOK
«HcenenoBanue NeMCTBUSA MOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM»
JleiicTBrEe MarHUTHOTO TIOJISI HA ABMKYIIYIOCS
3apsbkeHHy1o yacTtuily. Cumna Jlopenna. Pabora
3 cuibl JlopeHa DaeKTpoMarHuTHas HHAYKIIMSL. 1 bubnnorexka [HOK
[ToTok BekTOpa MarHuTHON uHAyKIMH. DJ]C https://m.edsoo.ru/ff0c9df4
WHAYKIAA. 3aKOH JJICKTPOMArHUTHOW WHAYKIIHH
®dapanes
JladbopaTopnas padora 3 «VccnenoBanue
ﬂBneHgm BJ'E)GKTpolj\daFHHTHOP'I WHIYKITAH Bubmiorexa LIOK
https://m.edsoo.ru/ff0cal50
4 NunyktuBHOCTH. SABNenue camonnaykuuu. 9J1C 1 1
CaMOMHJYKITUU. DHEPTUsl MATHUTHOTO ITOJIS Bubmiorexa LIOK
https://m.edsoo.ru/ff0ca600
KaTYIIKA ¢ TOKOM. DJIEKTPOMArHUTHOE TTOJIe»
5 TexHudeckue yCcTpoiucTBa U UX NPUMEHECHUE: 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0c9778
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MOCTOSIHHBIE MarHUTBHI, JIEKTPOMArHUTHI,
3JICKTPOJIBUTATEIb, YCKOPUTEIN AIIEMEHTAPHBIX
YaCTHIl, MHAYKIIMOHHAS 1iedb OO000IIaromii
ypoK «MaruuTHoe mnoJjie. IJIeKTpOMarHuTHas
WHTY KIS

KonTposbnas padora 1 no reme «MaraurHoe

https://m.edsoo.ru/ff0cab82

bubmuoreka [JOK

6
1oJjie. DJIEKTPOMarHUTHAS HHYKIIHSD) https://m.edsoo.ru/ffOcad58
CB00OO0IHBIE MEXaHUYECKHE KOJIECOAHM.
lapmonnueckue konebanus. Y paBHEHUE
rapMoHnyeckux konebdanuii. [Ipesparenue
7 P 126 6 P f bu6mmoreka [IOK
sHepruu JlaGopaTopHas padoTa
P paTop P https://m.edsoo.ru/ff0caf06
«HccnenoBanne 3aBUCUMOCTH ITEPHO/IA MAJIbIX
KOJICOaHUH TPy3a HAa HUTH OT JUIMHBI HUTH U
Macchl rpy3a»
Kone6arenpublii KoHTYp. CBOOOIHEIC
2JIEKTPOMArHUTHBIE KOJIEOaHU B HICAILHOM
6p A bubmuorexa [JOK
KoJIeOATEIbHOM KOHTYPE. AHATOTHS MEXKT
yp Y https://m.edsoo.ru/ff0ch820
8 MEXaHUYECKUMU U DJEKTPOMArHUTHBIMU
6 o T 3 bubmuorexa [JOK
konedanusiMu Popmyiia Tomcona. 3akoH
pMYy https://m.edsoo.ru/ff0ch9c4
COXPAaHEHHUS YHEPTUU B HICATHHOM
KOJIe0aTeIbHOM KOHTYPE
[IpencraBieHue o 3aTyXaroNMX KOICOAHUIX.
BrIHyKIeHHBIE MEXaHUUECKHE KOJIeOaHus.
P Y B bubmuorexa [JOK
€30HaHC. BeIHYXI€HHBIE 3JIEKTPOMArHUTHEIE
Y . P . https://m.edsoo.ru/ff0cbb86
9 kosnebanus [lepemennsbiil Tok. CHHYCOMTATBHBIN
. M bubnuorexa [JOK
IIEpEMEHHEIN TOK. MOIIHOCTE IIEPEMEHHOTO
P e TEp https://m.edsoo.ru/ffochd34
TOKa. AMIUTUTYTHOE U JICHCTBYIOIIEE 3HAUCHUE
CHWJIBI TOKA Y HAIPSDKEHUS
10 Tpancdopmarop. [IponsBosacTso, nepegaya u bubnuorexa [IOK



https://m.edsoo.ru/ff0cab82
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OTpeOIEHUE 3IIEKTPUUECKON SHEPTUU
YCTpoiCTBO U IPAaKTUYECKOE TPUMEHEHHE
AIEKTPUYECKOT0 3BOHKA, F'eHEpaTopa
MEPEMEHHOT0 TOKa, JIMHUI AJIeKTporepeaay

https://m.edsoo.ru/ff0cc324

DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE
aneKTpo3Hepruu. KynbTypa ucnoiab3oBaHus
3JIEKTPOIHEPTUU B TIOBCEAHEBHOM KU3HU

11 MexaHu4eCcKre BOTHBI, YCIOBUS bubmmorexa LIOK
’ https://m.edsoo.ru/ffOcca54
pacupoctpanenus. [lepuon. Cxopocts
pacupocTpaHeHus U JyiMHa BoJiHbL. [lonepeunsie
Y TIPOJIOJIbHBIC BOJTHBI
3ByK. CKOpOCTh 3ByKa. I pOMKOCTb 3BYKa.
Bricora Tona. TemOp 3Byka DIeKTpOMarHUTHBIE bubnnoreka [JOK
12 BOJIHBI, KX CBOMCTBA U CKOpOCTh. [lIkana https://m.edsoo.ru/ffOcccOc
3JIEKTPOMArHUTHBIX BOJIH [ [pUHIUTIBI bubnnoreka [JOK
paznoCBsI3U U TeNeBuAcHUs. PasBuTue cpeicts https://m.edsoo.ru/ffOccfe0
cBs3u. Pagnonokamus
bu6mmoreka [JOK
13 KonTpoabnasi padora 2 «KoneGaHus ¥ BOTHB) httos://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE paclpOCTpaHEHHE CBETA B
OIIL)HOPOHHOfI cpez:l; T(I))qegmﬁ HCTOYHMK CBETA. Brbmiorexa LIOK
https://m.edsoo.ru/ff0cd350
14 JIyu cBera OTpaxeHue cBera. 3aKOHBI
oTpaxkeHus cBeta. [locTpoenue n3o0paxxkeHuii B Bubmiorexa LIOK
https://m.edsoo.ru/ff0cd4e0
MIJIOCKOM 3€pKaje
IIpenomnenue ceera. [lonHoe BHyTpeHHEE
OTIi)ameHHe. [IpenenvHblii yrou n}(;nr:{oro bubmmorexa LIOK
15 BHYTpEHHeEro oTpaxkeHus JlaGopaTopHasi ttps.//m.eds00./filed 716
bu6mmoreka [JOK

padora S «/3mepeHne nokazaresns
IIPEJIOMIIEHUS CTEKIIA»

https://m.edsoo.ru/ff0cd67a
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JIunssl. [TocTpoenue n300pakeHuil B TUH3E.

16 dopmyIia TOHKOM JIMH3BL. Y BEJIUYEHUE JIMH3bI bubmuorexa [JOK
JlaGopaTopnas padora 6 «VccienoBanue https://m.edsoo.ru/ffOcddle
CBOMCTB M300paKCHUH B JIMH3AX»
Hucnepcus cBeta. CIOKHBIN cocTaB 6€710ro
17 ceera. [{ger. Jlaboparopnasi padora 7
«Ha0nronenue qucnepcuu cBeTay
141 . .
"
pardt P P https://m.edsoo.ru/ffOced22
18 cBeToBBIX BOJH. [lomsipusanmst cBera
OnTuyeckue MpUOOPHI M YCTPOHCTBA U YCIIOBUS bubmmoreia LIOK
PHDOPBLI yEIP Y https://m.edsoo.ru/ffOcf02e
ux 0€301macHOro MPUMEHEHUS
r .
wexarc, Hoeryars enenamroft eopi bubmorera LIOK
' 4 B P https://m.edsoo.ru/ff0cf862
19 OTHOCUTEIILHOCTH OTHOCHTEIHLHOCTh
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BpeMEHHU U bubmmoreia LIOK
AHOEP ) A P https://m.edsoo.ru/ffOcfa42
COKpAIlleHUE JITTHHBI
€] i .
P Y ' https://m.edsoo.ru/ffOcfc68
20 Oueprus nokosi Konrpoabnasi padora 3
«OnTuka. OCHOBBI CIIEITUATBLHON TEOPUHU bubmmoreia LIOK
i t P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIbHOCTH»
bu6mmorexa [IOK
) . D IT .0
OTOHBL. TEOPMYJTa TUIaHIKA. JHEPTI 1 https://m.eds00.ru/ffocfe16
21 umnyibsc potoHa OTKPHITHE U UCCIIEJOBaHHE
dororddekra. OnwiTel A. I'. Cronerona Bubmiorexa LIOK
’ T https://m.edsoo.ru/ffOcffc4
3akonsl Gportorddexra. YpaBHeHUE DUHIIITCIHHA bubmuotexa [JOK
22 s potoaddexra. «KpacHas rpaHuiay https://m.edsoo.ru/ff0d015e
dotoaddekra [laBnenue ceera. OnbrTe [1. H. bubmuotexa [JOK



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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https://m.edsoo.ru/ff0cfa42
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https://m.edsoo.ru/ff0cfe16
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https://m.edsoo.ru/ff0d015e

JlebeneBa. XuMuueckoe IeiicTBUE CBETa

https://m.edsoo.ru/ff0d04a6

TexHnveckue ycTpoiicTBa ¥ MpaKTHYECKOE
npuMeHeHue: GoTo3JIeMeHT, (HOTOAATUHK,

bubmuoreka [JOK

23 coJiHeuHast Oatapes, CBeToAuo; PerieHue 3a1a4y https://m.edsoo.ru/ff0d0302
1o TeMe «DJIEMEHThI KBAHTOBOMW OITHUKI)
bu6mmoreka [IOK
Moguenb aroma Tomcona. OnbiTel Pesepdopna https://m.edsoo.ru/ff0d091a
24 II0 paccesHuIo a-dactull. [Inanerapnas monenn
aroma [Tocrynater bopa Bubmmorexa LIOK
https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornomieHue GoTOHOB MPH
Mepexo/ie aToMa C OJHOTO YPOBHS YHEPTHH Ha bubnnoreka [JOK
o5 npyroi. Buspl criektpoB BosiHOBbIE CBoiicTBA https://m.edsoo.ru/ff0dOafa
yactull. Bonnsl ne bpoitnsa. Kopnyckynsipao- bubnuorexa [JOK
BOJIHOBOU Jiyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BEIHY)KJICHHOE M3JTyUYCHHE
OTkpBITHE PATUOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpeneneHuo cocraBa
26 paﬂHIZ)(i)KfIfBHOFO Hls)n?/qum[ CsoiicTBa anbda- bubmmoreia LIOK
’ https://m.edsoo.ru/ffod0fd2
Oera-, raMMa-u3nydeHus. Biusuue
PaAMOAKTUBHOCTH HA KUBBIC OPTaHU3MBI
OTkpsITHE TPOTOHA U HEWTpoHA. VI30TOMEI.
Anbda-pacniaz. DIEKTPOHHBINA U TO3UTPOHHBIN bubnuotexa [JOK
27 Oera-pacmaj. ['amMma-usnydenne DHEPIrus CBA3U https://m.edsoo.ru/ff0d1162
HYKJIOHOB B siJipe. SiepHble peakiuu. AnepHsbiil bubnuorexa [JOK
peaktop. [IpoGieMbl, IEPCICKTHBHI, https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKUE ACTIEKTHI SICPHONU YHEPTETUKH
OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA. Butmorexa LOK
28 Metobl HaOTIOICHHS ¥ PETUCTPAIIH

3JeMEeHTapHbIX YacTull. Kpyrisli ctomn

https://m.edsoo.ru/ff0d0e38
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«DyHIaMEHTAJIbHBIE B3aUMO/ICHCTBHS.
EnuncTBO msnueckoil kapTuHb MUpa Bun
3B€3aHOrO0 HeOa. Co3Be3aus, spKue 3BE3bI,
IJIAHEThI, UX BUAUMOE JIBH>KeHHe. CoJlHeuHas
CUCTEMAY

Connue. ConHeuHnast akTUBHOCTh. MlcTOUHMK
sHepruu ConHua u 3BE311 3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI IIaBHOU
MocIeI0BaTeIbHOCTU. BHYTpeHHee cTpoeHune
3BE371. CoBpeMeHHbIE IPEICTABICHUS O
MIPOUCXOXKACHUH U 3BoJonnK CoJIHIIA U 3BE3]T

Mineunsiii [1yTe — Hama ['anaktuxa.
[Tonoxenue u auxenue Connua B ["anakTuke.
lNanaktrku. YE€pHbIE IBIPHI B siApax TATAKTUK
Bcenennas. Paz6eranue ranaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe usinyuyeHue.
MeraranakTuka

HepemeHHLIe HpO6J’I€MH ACTPOHOMUHU
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KountpoabHnas padora 4 «3neMeHThI
ACTPOHOMHUU U aCTPOPUIUKI»

Pesepnblii ypok

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

66

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784
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