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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 06a30BOr0 ypOBHS HA YpPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUW U TpeOOBaHUI K pe3yibTaTam
OCBOEHHMSI OCHOBHOM 00pa3oBaTeNbHOU Mporpammsl, npeactaBieHHbIXx B OPI'OC
COO, a Ttaxxe ¢ yuérom ¢enepaibHOH pabodeil mporpaMMbl BOCIUTAHUS U
KOHIIEMIMK TpenofaBaHus ydeOHoro npeamera «Dusuka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yrommux OCHOBHBI€
o0Opa3oBaTesbHbIe POrPAMMBI.

Conepxanue mnporpamMmbsl 10 (U3MKE HANpaBlieHO Ha (OPMUPOBAHUE
€CTECTBCHHO-HAYyYHOM KapTUHBI Mupa oOyuatommmxca 10-11 kmaccoB mnpu
oOydeHuH ux (u3HKe Ha 0a30BOM YpPOBHE HA OCHOBE CHCTEMHO-JESTEIHHOCTHOIO
nonxoxaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiMm ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yJibTaTaM
o0ydeHusl, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh peaM3alliid MEXKIPEIMETHBIX
CBA3€H (PU3MKU C €CTECTBEHHO-HAYYHBIMU Y4YE€OHBIMM MpeaMeraMu. B Hel
OTIPEAEINSIIOTCS OCHOBHBIE LI€TM U3y4YeHHUs (DUM3UKUA HA YPOBHE CPEIHEr0 OOUIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUSI Kypca (U3UKHU: JIMYHOCTHBIE,
MeTanpeIMeTHbIe, IpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3uKe BKIIOYAET:

e IJITAHUPYEMbIE PE3YNIbTAThl OCBOEHUS Kypca (U3MKUA Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJbTATHI IO F0JIaM 00yUYEHUS;

e cOZIepKaHre yaeOHoro npeamera «Pusnkay 1mo rojgaMm o0ydeHusl.

®u3rka Kak Hayka O HauOosiee oOLIMX 3aKOHaxX MPUPOJbI, BBICTyHAas B
KayecTBE y4eOHOro MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpysxkaromiem mupe. [IIKoapHbIN Kypc GU3UKH — CUCTEMOOOPa3yIOIINiA
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MMOCKOJIbKY (U3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJICHUM, H3y4aeMbIX XUMHEH, OHOJIOTHEM,
dbusznueckoid reorpadueid u actpoHomueid. HMcmonb3oBaHME U aKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  OmpelensieT  XapakTep ¢ pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMM B cdepe HSHEpPreTuKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4YEHUS] HOBBIX MAarTe€pUaoOB C 3aJaHHBIMH CBOMCTBAMU M JIPYIHX.
N3yyenue Qu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTHUHBI MUpa OOydaromuxcsd, B (pOpMUpOBaHHE YMEHUN MPUMEHSITh
HAyYHBIN METO/]I TO3HAHUS NP BHITIOJTHEHUN UMHU YUE€OHBIX UCCIIEIOBAHUI.

B ocHoBy kypca ¢usuku i YpOBHS CpemHEro o0Imero oOpa3oBaHUS
NOJIOKEH PSAJ WAEH, KOTOpble MOXXHO paccMaTpuBaTh KakK MPUHLHUIBI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COAEPXKUT MaTepual U3 BCEX pa3enoB (U3UKH, BKIIOUAET Kak
BONPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (QU3HKHU.

Hoesa cenepanuzayuu. B COOTBETCTBMM ¢ HEW MmaTepuan Kypca (DHU3UKH
o0beIMHEH BOKpPYr (Qu3nueckux Teopuil. Bemgymmm B Kypce sBisieTcs
dbopMupoBaHUEe MPEICTABICHUNH O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE peannzanus NOpeanoiaraeT HUCIOIb30BaHUE
T'YMaHUTAPHOTO TOTCHIHAIAa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
¢u3uku Cc pa3BuTMEM OOLIECTBA, a TaKXkKe€ C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU POOIeMaMH.

Hoess  npuxnaowou  nanpasenennocmu. Kypc GU3MKM — Tpenamosiaraer
3HAKOMCTBO C IMTUPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYECKUX MPUIOKEHUN
M3yYEHHBIX TEOPHUM U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss TOCPEACTBOM BBEACHHUS JJIEMEHTOB
CONlep)KaHMsl, TOCBSIIEHHBIX OSKOJOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakKe OOCYKICHUS
po0JieM palMOHATLHOTO MPUPOOTOIB30BAHUS U SKOJIOTHYECKON 0€30MacHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKH Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus SBISAIOTCS (usmdeckue Teopuu (hopMHpOBAHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHHs (PU3MUECKOU TeOpHuH, poiu (HyHIaAMEHTAIBHBIX 3aKOHOB U
MPUHIUAIOB B  COBPEMEHHBIX  MPEJACTABICHUSX O TPUPOJE, TIpaHHIlAX
NPUMEHUMOCTH TEOPHM, JJIsI OMNHCAaHWUS ECTECTBEHHO-HAYUYHBIX SIBJICHUN U
IIPOIIECCOR).

CHCTeMHO-IEITEIbHOCTHBIN TOX0 B Kypce (DU3UKU peann3yercs Npexie
BCEro 3a CUET OpraHU3allUUd HKCIEPUMEHTATBLHOW JCSITEIbHOCTH O0YYaroluXCs.
Jlns  GazoBoro ypoBHS Kypca (U3UMKM — 3TO MCIOJIB30BAHHE CHUCTEMBbI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpaTOpPHBIX padoT,
KOTOpBIE B Mporpamme 1o (usuke o0bEIUHEHBI B OONIUN CIMCOK YUCHHYECKHUX
MpaKTUYECKUX paboT. BblaeneHue B yka3aHHOM MEpeyHEe JIabopaTOpHBIX padoT,
OPOBOJAMMBIX JJIsI KOHTPOJS U  OLEHKU, OCYIIECTBISETCA Yy4YaCTHUKAMU
o0pa30BaTeIbHOrO TpPOIEcCa HCXOId M3 OCOOEHHOCTEW IUIAHUPOBAHUS U
ocHamieHuss kaOuHera ¢Qusuku. IIpum sToM oOecmeumBaercs  OBJIAJCHUC
O0y4arolMMHUC YMEHHSIMU TPOBOJUTH KOCBEHHBIC W3MEPEHHUS, HCCIEI0BaHUs
3aBUCUMOCTEN (U3MUYECKUX BEJIWYMH M TIOCTAHOBKY OINBITOB IO MPOBEPKE
PEJIOKEHHBIX TUITOTES.

Bonpiioe BHUMaHUE yAENSETCA PEIIEHUI0 PACYETHBIX U KAYECTBEHHBIX
3aaa4. [lpu 3TOM N pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIFOTCS 3a/aud C SIBHO
3a1aHHOM (PU3UYECKOM MOJIEIbIO, MTO3BOJISIFONIME PUMEHSATh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasleia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3ienoB. /[ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3a/IaHHS HA
OoOBsICHEHHE MpOTEeKaHUsi (U3MYECKUX SIBJICEHUW U TPOLECCOB B OKpYKarouien
KU3HU, TpeOyronue BbIOOpa (U3UYECKOM MOAENU IS CUTYalMH TPAKTHKO-
OpPHUEHTHUPOBAHHOTO XapaKTepa.
B coorBerctBuu ¢ TpeboBanusmu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY O0O0eCcTeueHnI0 y4dyeOHOro mpoliecca 0a3oBbIi YpOBEHb Kypca
(Gbu3MKU HA YPOBHE CPEHEro 0011ero 00pa3oBaHus JODKEH N3Y4YaThCs B YCIOBUSX
MpeIMETHOr0 KaOuHeTa (M3WKW WJIM B YCIOBUSX HHTETPHUPOBAHHOTO KaOWHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (U3UKH JOJKHO OBIThH
HeoOXxoauMoe J1abopaTopHOEe OOOpYyIOBaHUE JJI BBHITIOJIHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKEe YUEHUYECKHX MPAKTHUYECKUX padOT M JIEMOHCTPAIMOHHOE
o0opy10BaHHE.
JleMoHCTpallMoHHOe 000pyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH U OOECHEYMBAET IOCTAHOBKY
NEPEUMCICHHBIX B TMporpaMMe Mo (U3HKE KIIYEBBIX JIEMOHCTpAlUuil s
WCCJICMIOBAHMUS  WM3y4YaeMbIX  SIBICHUW W  MPOIECCOB, OMIUPUYECKUX U
(GyHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHI.
JlaGoparopHoe 00OpynOBaHME MJiI YYEHHYECKUX MPAKTHUECKUX padboT
dbopmMupyercst B BUAE TEMAaTHYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére
OTHOTO KOMIUIEKTa Ha JABYX OOydYarommxcs. TeMaTW4ecKHe KOMIUICKTHI
71a00paToOpHOTO OOOPY/IOBAHUSL JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE TU(PPOBBIX TabopaTopuil.
OCHOBHBIMH TENISIMH U3y4eHUS (PUBUKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS
e popMupoBaHME WHTEpEca W CTPEMIICHHS OOYYAIOIIUXCS K HAYYHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHEC WX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e PA3BUTHE TPECTABICHUN O HAYYHOM METOJ/E MO3HAHWS W (opMUpOBaHHE
WCCIIEIOBATEIHLCKOT'0 OTHOIICHUS K OKPYKAIOIUM SIBJICHUSIM;

« hopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3YUYCHHS OCHOB
CTpOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e popMupoBaHHE yMEHUH OOBICHATH SBICHUS C  HCIOJb30BAaHUEM
(bu3rUecKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e opMUpOBaHME TPENCTABICHUA O pONM (U3UKH IS PAa3BUTHSA JPYTUX

€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHre 3TUX 1eneld oOecreunBaeTCsl pPelieHueM CIeAYIOIMMUX 3a/1a4d B
mpoliecce n3ydeHus Kypca GU3NKA Ha YPOBHE CPETHETO OOIIEeTo 00pa3oBaHNS:



e IPUOOpPETEHNE CUCTEMBI 3HAHUN 00 00UIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUSIX, BKJIIOYAs MEXaHUKY, MOJEKYJIIpHYIO (UBUKY,
AIEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY U 3IE€MEHTHI aCTPOPU3UKH;

e popMupoBaHHE YMEHUH TNPUMEHSTh TEOPETUYECKHE 3HAHWS IS
OOBbsSICHEHUS (PUBMYECKUX SBJICHUHM B TMPUPOAE U IS MPUHSITHUSA
MMPAKTUYECKUX PELIEHUN B IOBCEAHEBHOW )KU3HU,

e OCBOGHHE CIIOCOOOB pEIICHUs pa3du4HbIX 3aJad C $BHO 3aJlaHHOM
dbusznueckoil MOMENbI0, 3aJad, MOAPa3yMEBAIOIIUX CAMOCTOSTEIHHOE
co3fanue GU3NIEeCKON MOJICIH, aIeKBAaTHOW YCIOBHSIM 3aJ1a4H;

e IOHMMaHWE (PU3MYECKUX OCHOB M TMPHUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIHUSHUSA HA OKPYKAIOLIYIO
cpeny;

e OBJIQJICHHE METOJAMH CaMOCTOSTEJIbHOIO IUIAHUPOBAHUS U TPOBEICHUS
GU3UYECKUX SKCIEPUMEHTOB, aHAIU3a W WHTEpIpeTaluu UHPpOpMaIuu,
OMpEIENICHNS JOCTOBEPHOCTH MOJYYEHHOT O PE3YIIbTATA;

e CO3JJaHHE YCJIIOBUU I PAa3BUTUA YMEHUW HPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPYECKOU AEATEIBHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanus oTBoauTcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HENEN0), B
11 kimacce — 68 gacoB (2 yaca B HEJIEIIIO).

[Ipennmaraemeiii B mporpamMmme 1o (¢uU3MKE TEpeueHb JTabopaTOPHBIX U
MPAaKTUYECKUX PabOT ABJISIETCS PEKOMEHIOBAaHHBIM, YUYUTENb J€JaeT BHIOOP
NpOBE/ICHUs JIabOpaTOpPHBIX pPabOT M OMBITOB C YYETOM MHIMBHUAYaTbHBIX
O0COOCHHOCTEH 00yJarOIUXCHl.



COILEPKXAHUE OBYUYEHUA
10 KJIACC

Pa3znesn 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUA

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NMO3HAHUS OKPYKAIOLIETO
mupa. Poib 3KcniepuMeHTa M TEOpUM B IPOLECCE II03HAHUA IPUPOJBL.
DKCIepUMEHT B (PU3HKE.

MopaenupoBanue ¢Gu3ndecKuX SBICHHM M TporieccoB. HaydHbie THIOTE3bI.
duznyeckre 3aKOHbl U TEOPUHU. ['paHHIIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u mecto ¢usuku B (GOpMHUPOBAHMU COBPEMEHHON HAy4YHOW KapTHHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U UUDPPOBBIE H3MEPUTENbHBIE MPUOOPHL, KOMIIBIOTEPHbIE
JATYUKHU.

Paspnes 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmkeHHE. OTHOCHTEIBHOCTh MEXAaHUYECKOTO JABUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienune, cKoOpocTh (CpeAHsisi CKOPOCTh, MIHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTEpUAIbHOM TOYKH, MX MPOEKIWH Ha OCH CUCTEMbI KOOpJMHAT.
CrnoxxeHue rnepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMepHOE M paBHOYCKOpPEHHOE NpsSMOJIMHEWHOe IBIKeHHE. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHHMS, IyTH U IEpEMEIICHUs
MaTepUaJIbHON TOYKUA OT BPEMEHH.

CBoOomHOe TazieHue. Y CKOpeHHe CBOOOHOTO A ICHUS.

KpuBonunennoe  nBukeHue. JIBMKEHHE  MaTepUalbHOW TOYKM 11O
OKPY’KHOCTH C IOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHENHAS
ckopoctk. [lepuon n yactora oOpamieHus. LlenTpocTpemMuTenbHOE YCKOPEHHE.

TexHuuecknue yCTpPOMCTBa M MNPAKTUYECKOE IPUMEHEHHE: CIUAOMETP,
JBUKEHUE CHAPSIIOB, LIETTHbIE U pEMEHHBIE TIepelayu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPAlUsl KUHEMATHUUYECKUX XAPAKTEPUCTUK
JBHKCHHUSL.

[IpeoOpa3zoBaHue IBUKEHUI C UCIIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OpOIIEHHOTO TIOJ yIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepeHne yckopeHus: CBOOOHOr0O NaaeHMs.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomol

N3ydeHne HEpaBHOMEPHOTO ABMKEHHs C LIEIBIO ONPEAEICHNUs MIHOBEHHOMN
CKOPOCTH.

HccnenoBanre COOTHOLIEGHHS MEXAY NYTSIMH, NPOHIAECHHBIMU TEJIOM 3a
NOCJIEIOBATENBHBIE PABHBIE IIPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBW>KEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne nBUKEHUs MIAPUKA B BA3KOU )KUIKOCTH.

N3yuyenue aBuxeHUs Tena, OpOIIEHHOT 0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocurenbHOcTH  [amunes. Ilepeeii  3akoH  HeroToHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cui. Bropou 3akon HerotoHa
IUISl MaTepuaabHOM TOUKU. TpeTuit 3akoH HproToHA 111 MaTepuaibHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuia Tsbkectn. llepBas kocMmuueckas
CKOPOCTb.

Cwuia ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CKoabxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHUsl CKOIBKEHHs U cuiia TpeHus nokos. Koadduiment tpenus.
Cuna conpoTUBIEHUS NPH JIBHKEHUH T€Ja B )KUIKOCTH WUJIU Tase.

[TocTynarenpHOE U BpalllaTeIbHOE IBMXKEHHE a0COIFOTHO TBEPAOrO TeEaA.

MoOMEHT cuibl OTHOCUTENBHO OcH BpamieHus. llnedo cumibl. YcmoBus
paBHOBECUS TBEPIIOTO TENA.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHE: IOALIMIIHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepuuu.

CpaBHeHHE Macc B3aUMOJIEHCTBYIOIIUX TEJl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBHCUMOCTb CHJIbI YIPYTOCTH OT AeOopMaluH.

HesecomocTts. Bec Tena npu yCkOpEHHOM NOABEME U MAJCHUH.

CpaBHEHME CHJT TPEHUS MTOKOSI, KAUEHNS U CKOJIbKEHUSI.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopnule pabomoi

N3ydenue ABMKEeHUS OpycKa MO HAKIIOHHOM TIOCKOCTH.



HccnenoBaHne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3HOBOM 00pasIie, oT ux aedopMaliui.

UccnenoBanne yclioBHII paBHOBECHS TBEPIOTrO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

Tema 3. 3akonwl coxpaneHus 6 MexanHuke

Nmnynse MatepuanbHOM TOYKM (Te€na), CUCTEMbl MATEpHAIbHBIX TOYEK.
NMnynbc cHUlbl U U3MEHEHHE HMITYJIbCa TENA. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

Pabora cumnbl. MOIIHOCTD CHJIBI.

Kunernueckass sHeprusi MarepualibHOW TOuku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU.

[ToreHnmanbHas SHEPIUsl. [ToreHumanpHas SHEPrust YIIPYTO
nebopMupoBaHHON  TpykuHBI.  [loTeHIManpHas  dSHEprus Tenma  BONHM3HU
ITOBEPXHOCTHU 3EMIIU.

[loreHUMabHBIE W HEMOTECHUHUAJIBHBIE  CHJIBL. CBsi3b  paboThI
HEMOTEHUHUAJIbHBIX CUJI C M3MEHEHUEM MEXAaHMYECKON JHEPruM CHCTEMBI TEll.
3aKOH COXpaHEHUSI MEXaHUUYECKON IHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckre yCcTpOCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN NUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTnBHOE BMXKEHUE.

[Tepexoa moTeHIIMATBLHON YHEPTUU B KHHETHUECKYIO H O0OPATHO.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yuenne abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JABYX OJIMHAKOBBIX
HUTSHBIX MasSTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHMEM MEXaHWYECKOW DHEPruu
T€Jla Ha IPUMEPE PACTSIKEHHS PE3UHOBOIO XKI'yTa.

Paznen 3. MosekyasipHast Gu3nKa 1 TEPMOJAMHAMMKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKON TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysua. Xapakrep IBUKEHUS U
B3aUMOJICMCTBUSL YaCTUL BellecTBa. Moaenu CTpPOeHUs TIa30B, KUJIKOCTEU H
TBEPABIX TEN U 00BICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE dTUX Mojesel. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosiHaas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ m3mepenue. lllkana Temmneparyp
Lenbcus.



Mopens  upeanpHOro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KMHETUYECKOW TEOPUU HJICAIbHOrO Ta3za. AOCONIIOTHas TeMmIepaTypa Kak Mepa
CpENHEN KWHETHUYECKON DSHEPruy TEIUIOBOrO JBMXKEHWs dacTul rasza. Illkama
temneparyp KeneBuHa. I'a30Bbie 3akoHbl. YpaBHeHue MeHneneeBa—Knamneipona.
3akoHn JlanbToHa. M3omponiecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencraBieHUE HM3OMPOIIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyeckre YCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOCHHE BeIlecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmnbiTel 0 U Py3un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOT'O JIBUKEHUS.

Moguens onbita IlITepha.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIISIPHOTO
B3aMMOJICHCTBUSI.

Mogenb, WILTIOCTpUpYIOIIask NPUPOY AABJICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WUIFOCTPUPYIOIINE YpPAaBHEHHUE COCTOSHHMS WICAJIBHOIO TIasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamophuie pabomoi

Omnpenenenue mMaccbl BO3JyXa B KIACCHOM KOMHAaT€ Ha OCHOBE H3MEPEHUU
00BbEMa KOMHATBI, IABJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3pEKEHHOIO
rasa.

Tema 2. OcHoebl mepmooOuHaMUKU

TepMoauHamuueckas cucrema. BHYTpEHHssI 3HEpPrus TEPMOIAMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3meHenusi. KonnuectBo TemnoTsl U pabora. BHyTpeHHsIs
BHEPrusi  OAHOATOMHOIO  HWJEaJlbHOrO  Ta3a.  Buael  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUSA, U3Iy4YCHUE. Y JeIbHAS TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo Tem1oTh pu Temionepeaaye.

[Tonsatne 00 amguabaTHOM mporiecce. IlepBbIi 3aKOH TEPMOJMHAMUKH.
[Ipumenenre mepBOro 3akOHa TEPMOJMHAMHKHU K u3omporeccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTtuMocTh IPOILIECCOB B MIPUPOIE.

TeruioBele  mamuHbl.  [IpuHOUMIBI ~ AEHCTBUS ~ TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanus SHEPruM B TEIUIOBBIX MamuHax. Koaddumment mone3noro
nercTBusa TemnoBold MammHbL Ilukn KapHo m ero xosdduimeHT moiie3Horo
JeNCTBUSA. DKOJIOTHYECKHUE MPOOJIEMBI TEMIIOIHEPTETUKH.



TexHuueckue yCTpPOWCTBA U NPAKTUYECKOE TPUMEHEHHE: JIBUraTelb
BHYTPEHHETO CrOpaHMsl, ObITOBOW XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH HSHEpruM Tejla MPH COBEPILIEHWU pabOThl: BBLIET
MpoOKW W3 OYTBUIKM TIOJI JEHCTBHEM CXKATOTO BO3ayXa, HarpeBanwe 3¢upa B
JaTyYHHOU TpyOKe MyTEM TpeHus (BUI€0AEMOHCTpALI).

N3meHenune BHyTpEeHHEH sHepTrun (TeMIiepaTyphl) Tea Ipu Terionepeaye.

OnpIT 1m0 anuabaTHOMY paCHIMPEHHUIO BO3JyXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopnenu napoBoil TypOUHBI, JBUTATENS BHYyTPEHHETO CTOPAHMSI, PEaKTUBHOTO
JIBUTATEIIS.

Vuenuueckuii skcnepumenm, nabopamopnule pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus eewyecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHueHcauus. Mcnapenue u kuneHue. AOCONIOTHAs U
OTHOCHUTEIIbHAsI BIAXKHOCTh BO3ayxa. HacellleHHbIM map. YAenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHSI OT JaBJICHUS.

TBépnoe Teno. Kpucrainuueckue u amopdHbie Tesna. AHU30TPOINHS CBOWCTB
kpuctayioB. Kuakue kpucraimibl. CoBpeMeHHble Marepuaibl. [lnaBienune u
KpUCTaIU3aIus. Y aenbHas Tersiora miasieHus. Cyonumarus.

YpaBHeHuE TEIIIOBOTO OanaHca.

TexHuueckue yCTpPOHCTBA W MPAKTHYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOIMHU MOJTYYEHUS] COBPEMEHHBIX MaTEpPUAIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U U.

Jlemoncmpayuu

CBoliCTBa HACBIIIEHHBIX TAPOB.

Kunenue npu noHM>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

Habmronenue HarpeBaHus U IJIaBJI€HUS KPUCTAIIIMYECKOT'O BELIECTBA.

JleMoHCTpanus KpUCTaIIOB.

Vuenuueckuii sxkcnepumenm, 1abopamophule pabomwl

N3mepenre OTHOCUTENBHON BIAKHOCTH BO3/1yXa.

Paszgea 4. DaekrpoauHaMuka
Tema 1. dnexkmpocmamuxa
OnexTpuzaumsi Tel. OJNEKTpUYeCcKud 3apsan. [IBa Buma 3IEKTPUYECKUX
3apsiaoB. IIpOBOOHMKM, OUANEKTPUKU W IONYNPOBOJHUKHU. 3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuyHsblil 3eKTpuyecKuil 3apsi.
Onektpuueckoe none. Hampsoxk€HHOCTh anekTpuueckoro momsa. [IpuHuun



CYNEPHO3ULIAN IJIEKTPUYECKUX MOJeH. JIMHNM Hanps>KEHHOCTH DIJIEKTPUYECKOTO
OJISL.

PaGora cun  anekrtpocraruueckoro  monsa.  [lorenuman.  Pa3HocTh
MOTCHIMANOB. [IpOBOAHMKM M AWDIEKTPUKU B DJIEKTPOCTATUYECKOM IIOJIE.
JlndnexTpuyeckass IpOHUIAEMOCTb.

DnekTpoéMKOCcTh. KonaeHncarop. DIeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCATopA.

TexHudyeckue YCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
ANEKTPOMETP, DJJIEKTPOCTATHYECKash 3allliTa, 3a3€MIIEHHE 3JIEKTPOIPUOOPOB,
KOHJIEHCATOP, KONMPOBAJILHBIN anIapar, CTPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3anmonelicTBrue HadIEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B 3IEKTPOCTATUYECKOM MOJIE.

DIeKTpocTaTUYECKas 3aluTa.

JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHMOCTb  DJIEKTPOEMKOCTH ILIOCKOrO KOHJAEHCAaToOpa OT IUIOIIAAH
IUIACTUH, PACCTOSIHUSA MEXIY HUMH U AUIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamophuie pabomoi

N3mepenne 3nekTpOEMKOCTH KOHJAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxku ¢ paznuunvix cpeoax

ONEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DIJIEKTPUUYECKOIO TOKAa.
Nctounuku Toka. Cuna Toka. [TocTOSIHHBIN TOK.

Hanpsoxkenue. 3akon OMa 115 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBJICHHUE. YIEIbHOE COIMPOTUBJICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapajlieIbHOE, CMEIIAHHOE COEIMHEHNE TPOBOIHUKOB.

PaGora snekrpuueckoro Toka. 3akoH JDxoyns—Jlenma. MommHOCTh
AIEKTPUYECKOTrO TOKA.

DIEKTPOABWKYIAsA CWIA M BHYTPEHHEE COINPOTUBICHHE HCTOYHHKA TOKA.
3axon Oma /171 MOJIHOM (3aMKHYTOM) 3JIeKTpruyeckon 1enu. KopoTkoe 3ambikaHHeE.

ONEeKTpOHHAsT  MPOBOAUMOCTh  TBEPABIX  METAJIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAJJIOB OT TeMIlepaTypbl. CBEPXIPOBOIANMOCTb.

DIIEKTpUUYECKUN TOK B BakyyMe. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOHUKWY. CobcTBeHHas u IpUMECHas MIPOBOAMMOCTh
noiaynpoBogHUKOB. CBoiicTBa p—N-niepexoza. [lonynpoBoaHUKOBBIE TPUOOPHI.

DONeKTpu4YecKnid TOK B pacTBOpax M paciulaBaX  3JEKTPOJIUTOB.
DIEKTPOIUTHYECKAS JUCCOUUALNS. DIEKTPOIH3.



DIIEKTPpUUYECKU TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHu4yeckre yCTpoWCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJILTMETP, PEOCTaT, MCTOUYHHUKH TOKa, OJJIEKTPOHArpeBaTeiabHble MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHSI, BAKYYMHBIN THO/,
TEPMUCTOPBI U (POTOPEIUCTOPHI, MOTYPOBOTHUKOBBIN 1HO/, rajbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuilbl TOKAa U HaIPSKEHUS.

3aBUCUMOCTb CONPOTHBIICHUA LWIMHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUTONIA/IM MOMEPEYHOr0 CEYEHUsI U MaTepHalia.

CwmemanHoe CoeIMHEHUE ITPOBOHUKOB.

[Ipssmoe wu3MepeHue BIeKTpoABHXKYIIEH cuibl. KopoTrkoe 3amMbikaHne
raJIbBAaHUYECKOr' 0 3JIEMEHTA U OLIEHKAa BHYTPEHHET O CONPOTUBIIECHUSI.

3aBUCUMOCTb COIPOTHUBIICHHSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil 1 NpOBOJAUMOCTD BO3/1yXa.

OnHOCTOPOHHSSI MPOBOAMMOCTD TUO/IA.

Yuenuuecxuii skcnepumenm, n1abopamopnule pabomuwl

N3ydenne cMenaHHOro COEIUHEHUS PE3UCTOPOB.

N3MepeHne 3JIeKTPOIBUKYILEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

Habmronenue snexkrponusa.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCyIIecTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXKIIPEAMETHBIX CBSI3€l C KypcaMH MaTEMaTUKH,
OMOJI0TMH, XUMHUH, reorpaduu U TEXHOIOTUH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (U3MYEcKas BEIMYMHA, 3aKOH,
TEopusi, HaOII0ICHNE, SKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHWEe CUCTEMbl ypaBHEHUH, JuWHEWHas (yHKLHMS,
napaOosna, runepbosna, ux rpaukd U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH Ha OCU KOOPJNHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexannueckoe JNBUKEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEIUIO0OMEH KUBBIX OPraHU3MOB (BUbl TEILIONEPENAaUYH, TEIJIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJSpHAas Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TN, XKUIAKOCTEH W



ra3oB, JJIEKTPHUYECKHME CBOWCTBA METAJJIOB, JJEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHMKA.

l'eocpagpus: BIaxXHOCTh BO3/lyXa, BETPbI, 0apOMETP, TEPMOMETD.

Texnonoeus: npeodOpa3oBaHUE JBHKEHUN C UCIHOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEeHUS B TEXHHUKE, MOJIIMIHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakera, BOJAOMET W JApYrue), JBUrareilb BHYTPEHHETO
CropaHusi, napoBasi TypOMHA, OBITOBOM XOJOIMUIbHUK, KOHIULMOHEP, TEXHOJIOTUN
NOJyYEHHsI COBPEMEHHBIX MaTEpUaOB, B TOM YHCJIE HAHOMATEpUAJIOB, M
HAHOTEXHOJOTUH, 3JIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTEIbHbIC puoopHI,
AJIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KJIACC

Pa3nen 4. JiaekTpoanHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKYUA

[TocrossHHbIE ~ MarHuTHl.  B3auMoOmencTBHME  TMOCTOSAHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bektop marHuTHOM wuHAYKOMH. [IpuHmmMn cynepno3uuun
MAarHuTHBIX MOJed. JIMHMM MarHUTHOM MHAYKUMU. KapThHa JIWHWKA MarHuTHOU
WUHIYKLIWAH MOJIS MIOCTOSIHHBIX MAarHUTOB.

MarnutHoe 10Jie TPOBOJHMKA € TOKOM. KapThHa JHHUHA WHIYKIAA
MAarHUTHOT'O TIOJISL JUIMHHOTO TMPSIMOr0 IMPOBOJHHUKA W 3aMKHYTOTO KOJBLIEBOTO
MPOBOJHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmonencTBue npoBOAHUKOB C
TOKOM.

Cunia Amniepa, €€ MOYJIb U HaIllpaBJICHHUE.

Cuna Jlopenua, e€ MOJlyJb U HanpaBieHUE. [[BUKeHE 3apsyKeHHON YaCTHUIbI
B OJIHOPOJTHOM MarHuTHoM mnose. Pabota cunbl Jlopenia.

SIBiieHME DJIEKTPOMAarHUTHOM MHAYKIMU. IlOTOK BeKkTOpa MarHUTHOM
MHIYKIUU. OJIEKTPOJBIKYIIAs CHla HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu Papanes.

BuxpeBoe »snekTpuueckoe Imosie. OIEKTPOABMXKYIIAs CHJIAa HHAYKUIHUA B
IIPOBOJIHMKE, JBMKYLIEMCS OCTYIATEIBHO B OJHOPOJIHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBJICHME CaMOMHIYKIMHU. OJEKTPOJBWXKYILAs  CUJa
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE
MArHUThl, BJEKTPOMATHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YacCTHUL, UHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO NyYKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIUYM MAarHUTHOTO MOJISL.

B3anmonerncTBue JByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME 3IEKTPOMArHUTHON UHIYKIUU.

IIpaBwiio Jlenna.

3aBUCUMOCTb AJIEKTPOJABMKYIIEH CHJIBI MHIAYKIHUHA OT CKOPOCTH W3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBneHne caMOMHAYKITUH.

Vuenuuecxuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHrne MarHuTHOTr O MOJsl KATYIIKU C TOKOM.

HccnenoBanue AeHCTBUSA MOCTOSIHHOIO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMArHUTHOW MHIYKIIUH.

Paspea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMacHUMHbIE KONEOAHUS

KonebarenbHas  cucrema.  CBOOOIHBIE  MEXaHUYECKHE  KoOJeOaHUS.
I'apmonnyeckue konedanus. Ilepuon, wactora, amrmumryga u Qa3a KoneOaHUM.
[IpyxvHHBIN MassTHUK. MareMaTu4ecKUl MasTHUK. YPaBHEHHE TapMOHHYECKUX
kosneOanuii. [IpeBparienue sHeprun Npyu rapMOHUYECKUX KOICOaHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIE BJIEKTPOMArHUTHBIE KOJIeOaHUS B
UjcabHOM KoJieO0aTeThbHOM KOHTYpe. AHAJIOTUi MEXAYy MEXaHUYECKUMHU U
ANIEKTPOMAarHUTHBIMU KojieOaHusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPTUU B UJCATHHOM KOJI€OATEIHbHOM KOHTYDE.

[IpencraBienue o 3aryxarolux KojieOaHUsIX. BbIHYK/I€HHbIE MEXaHUYECKUE
kosneOanus. PesoHanc. BeiHyk€HHbIE 3JIEKTPOMarHUTHbIE KOJIEOaHMsI.

ITepemennbiii  TOkK. CUHYCOMJANbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U JACHCTBYIOIEE 3HAYEHUE CHUJIBI TOKa H
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya u NOTPeOICHUE IIEKTPUUECKOIM
SHEPIuM. DKOJIOTMYECKHE PHUCKU IMPU MPOU3BOJACTBE AJIEKTpodHEprun. KymbTypa
UCIIOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HMU.

TexHu4yeckue yCcTpOMCTBAa M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPUYECKUAN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JUHUU AJEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoJIeOATENbHON CUCTEMBI (TMPYKUHHBIA WITH
MaTeMaTUYECKUIl MasiTHUK).



Habmronenue 3atyxaromux KojaeOaHui.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HabGntonenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuwnorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJeOaHUH.

Pe3onanc mnpu mocienoBaTeIbHOM COEAMHEHUU PE3UCTOpPA, KATYLIKH
MHJYKTUBHOCTH U KOHJIEHCATOpA.

Mopens TMHUYN JIEKTPONEPEAAYH.

Vuenuueckuii skcnepumenm, 1abopamopHule pabomwl

WccnenoBanre 3aBUCMMOCTH TIEPHOJAa MaJbIX KOJIEOAHUH Ipy3a HA HUTU OT
JUTMHBI HUTH U MaccChl Tpy3a.

UccnenoBanre mepeMEHHOr0 TOKa B LENH W3  IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJEHCATOPA, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBIE 60IHbL

MexaHnnueckue BOJIHBI, ycioBHsL pacnpoctpaHenus. llepuon. CxopocTb
pacripocTpaHeHus U JyiMHa BoJHBL [lomepeuHble W TPOJOJIBHBIE BOJHBI.
WNHurepdepenus u Auppakuys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranus Bektopos E, B, V B anekrpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE, MpelioMJIeHUe, Toisipu3anus, 1udpakius,
unTepdepenirs. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [[pUMEHEHUE 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguoCBA3U U TeneBuaeHUs. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHu4yeckre yCTpoWcTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHbBIC
UHCTPYMEHTHI, YIbTPa3BYKOBasl JAWMArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
panuonpuEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3zoBaHue M paclpoOCTPaHEHUE MTONEPEUHBIX U MTPOIOIBHBIX BOJIH.

Kone06mromeecs Teno kak UICTOYHUK 3BYKa.

Habmronenue oTpaskeHus U IPEJIOMIICHHS] MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHunu 1 Audpakiiii MEXaHUYeCKUX BOJIH.

3BYKOBOI PE30HAHC.

Halntonenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJION W
4acTOTOM KOJIEOaHU.



HccnenoBanne  CBOMCTB ~ JJEKTPOMATHUTHBIX  BOJIH: OTpaKEHHUE,
npesioMIIeHHE, MoNsipu3anus, Audpakuus, UHTepPepeHIIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. [IpsAmMonnHENHOE pacHpOCTpaHEHUE CBETa B
onHopoaHoM cpene. JIyu cBera. ToueuHbI HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKoHbI oTpaxxeHus cBeta. [locTpoeHue n3zodpaxeHuil B
IJIOCKOM 3€pKae.

[Ipenomiuenue cBera. 3aKOHBI MPETOMIICHHUS cBeTa. AOCOIIOTHBIN TOKa3aTehb
npenomiieHus. llomHoe BHyTpeHHee orTpaxeHue. IlpenenbHbI yroa MOJHOTO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcust ceera. CiaoxHbIi coctaB Oenoro csera. Lser.

CoOuparomiue ©  pacceuBaromiue JduH3bl. ToHkas JnuH3a. DoOKycHOe
paccTossHUE W ONTHYECKas cuia TOHKOM JuH3BL [locTpoeHune u3oOpakeHui B
coOMparolMX U pacceuBarOIUX JMH3aX. Dopmysia TOHKOW JUH3bI. Y BEJIHYEHUE,
JABAEMOE JINH3O0M.

[Ipenensl MPUMEHUMOCTH F€OMETPUYECKON ONTUKH.

BonnoBas ontuka. WHTepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcaoBuss HaOMOEHHWS MAaKCMMyMOB M MHUHHMYMOB B HHTEp(EpPEHIMOHHOU
KapTUHE OT JBYX CUH(a3HbIX KOr€PEHTHBIX UICTOYHUKOB.

Hudpakuus csera. udpakuvonHas pemérka. YcClIoBUE HaOIIOACHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJECHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHu4yeckre yCTpoWCTBA M NPAKTUUYECKOE IPUMEHEHUE: OYKH, JyIa,
doroanmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKIUOHHAS PEIIETKA, MOJISIPOUL.

Jlemoncmpayuu

[IpsMonuHeliHOE pacnpoOCTpaHEHUE, OTPAKEHUE U TNPEIIOMIICHHE CBETA.
OnTtuyeckre mpruodOopHI.

[TonHoe BHyTpEeHHEE OTpakeHue. Monenb cBeToBOAA.

UccnenoBanrie CBONCTB N300paKeHUH B JTMH3aX.

Mopenu MUKpOCKoOMa, TEJIECKONa.

Habmonerne narepdepeHnuu cBera.

Habmonenue nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOUIbIO PU3MBI.

[Tomy4yeHue cexkTpa ¢ MOMONIBIO AUGPAKIIMOHHON PEIIETKH.

HaOmronenue nonspuszanuu cBeTa.

Vuenuueckuii skcnepumenm, 1abopamophule pabomwl



N3mepenue nokaszarens NpeoMIICHUs CTEKIIA.
UccnenoBanrie CBONCTB N300paKeHUN B JTMH3aX.
Habmronenne nucnepcuu cBera.

Paspaes 6. OcHOBBI ClIeUAJIBLHON TEOPUH OTHOCUTEJIBHOCTH
I'panuubl  NpUMEHHMOCTHM  KJIACCMYeCKOM  mexaHuku.  [loctynarsel
CIIELMAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIIbHOCTH DUHILITENHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMENJICHUE BPEMEHU U COKPAILECHUE
JUTUHBI.
DHeprus U UMIYJIbC PENSITUBUCTCKON YaCTHUIIBI.

CBsI3p Macchl C JHEPrUer U UMITYJIbCOM PEATUBUCTCKON YaCTULIbL. DHEPTHS
TIOKOSL.

Paszpnen 7. KBanToBasi ¢pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3HEprUN HOTOHA C €r0 YACTOTON. JHEPTHUS
Y UMITYJIbC (POTOHA.

OtkpsiTre U uccnegoBanue Gporodddexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI
dororddexra. YpaBuenue DunmreitHa st hoTodddexra. «KpacHas rpaHuniar
dotoaddekra.

JlaBnenue ceera. OnbiThl 1. H. JIeOenena.

XUMHUYECKOE JCHUCTBUE CBETA.

TexHuueckue ycTpoiicTBa W MPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs 6aTapesi, CBETOIUOI.

Jlemoncmpayuu

®otor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Uccnenoranne 3akoHOB BHENTHETO GoTod ¢ deKTa.

Ceeroguon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHUIO 0 -HacTHII.
[Lmanerapnas mogmens aroma. lIlocrynater bopa. U3nydeHune w morionieHue
(GOTOHOB MpHU TMepexoae aromMa C OAHOTO YPOBHS SHEPruu Ha Jpyrou. Bunel
cnekTpoB. CHIEKTp ypOBHEH 3HEPTHH aTOMa BOAOPO/IA.

BonnoBsie cBoiicTBa yactull. Bonusl e bpoitis. KopnyckynsipHO-BOIHOBOM
TyaJIU3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHu4yeckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHME: CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBIN KOMIIBIOTEP.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Habmronenne TMHEHYATBIX CIIEKTPOB U3ITYICHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamophule pabomwl

Habmronenue nuHeHYaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JIOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHS sAnpa. OTKpbITHE
pamuoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuo  cocTaBa
paanoakTuBHOrO u3nydeHus. CBolictBa anbda-, Oera-, ramMMma-u3Iy4deHUs.
Binsinue paainoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpbiTHE NPOTOHAa M HeWTpoHa. Hykionnas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30torsl.

Anbda-pacnaa. OIEKTpOHHBIA U TMO3UTPOHHBIM Oera-pacman. ['amma-
u3JydeHue. 3aKOH paau0akTUBHOIO pacraja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SAnepHbie cuibl. [Jedext Maccsl sapa.

Anepnsie peakuuu. [lenenue u cuHTE3 A1€p.

Anepnsiii peaktop. Tepmosimepubiii cunTe3. [IpoOiemMbl U TEPCHIEKTUBBI
SAJIEPHON SHEPTETUKH. DKOJIOTMUECKUE ACTIEKTHI SAEPHON SHEPTETHKHU.

DOnemeHTapHble YaCcTULbL. OTKPBITHE TO3UTPOHA.

Mertobl HAOJIIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHaMeHTaIbHbIe B3auMoeicTBUs. ENMuHCTBO (hr3nueckoil KapTUHBI MUpA.

TexHu4yeckre yCcTpoucTBa U MPAKTUYECKOE MPUMEHEHUE: JI03UMETP, Kamepa
Bunbcona, simepHbIit peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIHUX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

UccnenoBanne TpeKoB 4acTHIL (10 TOTOBBIM (GoTorpadusim).

Paszgen 8. DjeMeHTBI ACTPOHOMUM M ACTPOPUUKHU

Otanbl pa3BuTHs actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3nusi, sipkue 3BE3/bI, IUIAHETHI, WX BHIUMOE
JBUKCHHE.

Conneynas cucrema.

Connue. ConneyHast akTUBHOCTh. Mcrounumk nsHeprum ConHua u 3BE3L.
3BE31bI, UX OCHOBHBIE XApPAaKTEPUCTHUKHU. Jlnarpamma «CHEeKTpalbHBIA Klacc —
CBETHUMOCTbY». 3BE3/bl TJIABHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJENOBATEIbHOCTH. BHYyTpeHHee cTpoeHue



3B€37. COBpEMEHHBIE MPEJACTABICHHUS O MPOUCXOXKAECHUH U 3BoIonuu CoJHIA U
3BE31. DTanbl )KU3HU 3BE3 .

Muneunbiii [Iyte — Hama I'amaktuka. [lonmoxkenue m aBwxkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. YEpHbIE ObIPBI B Sapax
TaJaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06:1a. Paz0eranue rajiakTuk.
Teopust bonbioro B3peiBa. PenukToBOE M3IIydeHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpoOaeMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HaGntonenuss HeBOOpYKEHHBIM TJ1a30M C UCIIOJIb30BAHUEM KOMITbIOTEPHBIX
MIPWIOKEHUHN ISl ONIPEIETICHUS MOJI0KEHNsI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/11s1 CEBEPHOro MONyIIapUsl U IPKUE 3BE3IBI.

Habmonenus B Teneckon JlyHsl, miianet, Mueunoro Ilytu.

Oo6o0maroiee NOBTOPEHUE

Ponb ¢u3uku M acTpOHOMHMM B IKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COIMAJILHON M ATUYECKON chepax MesTeTbHOCTH YeIOBEKa, POJib U MECTO (PU3UKHU
Y ACTPOHOMHUH B COBPEMEHHOI HAy4YHOH KapTHHE MUPA, poJib (PU3UUECKON TEOPUU
B (GOpPMHpPOBAaHUU TIPEJCTABICHUNA O (U3MYECKOM KapTHUHE MHUpa, MECTO
bu3znueckoil KapTHUHBI MUpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
NPEACTABICHUHN O MPUPOJIE.

MesknpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyiiecTBisercs ¢
y4ETOM COJEPIKATEIbHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTUKH,
OMoI0THH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie noHsimus, CBSI3aHHBIE C WU3YYEHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJIEHHWE, Hay4dHbIM (hakT, rumoresa, (u3nyeckas BEIUYWHA, 3aKOH,
Teopusl, HaOIIOCHUE, SKCIIEPUMEHT, MOJICITMPOBAHKE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pewIEHHWE CHCTEMBl ypPaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M MX MPOEKIMU HA OCH KOOPAMHAT, CIIOXKEHHE BEKTOPOB,
POU3BOJIHBIC DJEMEHTApHbIX (YHKIMHI, TPU3HAKK TOI00US TPEYTrOJIbHUKOB,
oTpeieNieHHE TUIONIAIN TIOCKUX (PUTYp U 00bhEMa Tell.

buonocus: >nekTpuyeckue SBICHUS B KUBOW MpUPOJIE, KoJieOaTeNlbHbIC
JIBUKEHUS B KUBOM NMPUPOJE, ONITUUYECKUE ABJICHUSA B )KUBOMW MPUPOAE, IEUCTBUE
paauanyy Ha )KUBBIE OPTraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAS! CTPYKTypa TBEPIBIX
T€JI, MEXaHM3Mbl OOpa30BaHUSl KPUCTAIUIMYECKOW PEIIETKH, CHEKTPAJTbHBIN
aHalus.



l'eocpagpua: marHuTHBIE TIONIOCAa 3€MJIM, 3aJI€KU MArHUTHBIX Py,
(doTochEMKa 3€eMHOI OBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHU .

Texnonocus: JIAHWAW DIIEKTpOIIepeAad, TIEHEpaTop I[EPEMEHHOIO TOKa,
JNIEKTPOABUTATENb, WHAYKLIMOHHAA II€Yb, pajap, pPaauoNpUEMHHUK, TEIEBU30D,
anteHHa, tenedoH, CBY-meub, MPOEKIIMOHHBIA anmapar, BOJOKOHHAs OITHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOro mpenMera «®Dusmka» Ha YPOBHE CpPEIHEr0 OOIIETro
oOpa3zoBaHus (0a30BbIi YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHKEHHUE CIIETYIOIIUX
JUYHOCTHBIX, METAMIPEIMETHBIX U MPEIMETHBIX 00pa30BaTElIbHBIX PE3YyIbTATOB.

JINMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yIbTAaThl OCBOCHUSI YUeOHOT0 npeaMera «Du3nKay JTOIKHBI
OTpaXaTh T'OTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3WUIUEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHUE KU3ZHEHHOTO
OMbITa W OMbITA JIESITEILHOCTH B MPOILIECCE pealr3allii OCHOBHBIX HaIlpaBJICHUM
BOCTIUTATEIbHOM JIESITEIIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaaaHCcKOro BOCIMTAHMSI:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIUKM 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WI€HAa POCCUICKOTI0 OOIIECTBA;

OPUHATHE  TPATUIMOHHBIX  OOIIEYEIIOBEUCCKUX  T'YMAHUCTHYSCKUX H
JEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTU COBMECTHYIO JAESATEIBHOCTh B MHTEpPECAX TPaKJaHCKOIO
o0lIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTeIbHONM OpraHU3alluy;

YMEHHE B3aUMOJCUCTBOBATH C COLUAILHBIMU HHCTUTYTAMHU B COOTBETCTBUHM C
X QYHKIIUSIMHA U HA3HAYCHHUEM;

FOTOBHOCTh K T'YMaHUTApHOU U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIHTAHUSI:

c(hopMHUPOBAHHOCTH POCCUNCKOU TpakIaHCKOH WJICHTUYHOCTH,
MaTPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B
JEATEIbHOCTU YUYEHOIO;

OCO3HAHHUE JIMYHOT'O BKJIAJ]a B MOCTPOCHUE YCTOMUHUBOTO OyIyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHWE K MUPY, BKJIKOUYAs ACTETUKY HAyYHOTO TBOPYECTBA,
npucymero GU3nIecKo HayKe;



5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3InYHbIM cdepaM IpodheCcCHOHATBLHOM IESTCIBHOCTH, B TOM
YHCIie CBSI3aHHBIM C (PH3UKON U TEXHUKOW, yMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynytiei mpodeccun U peaau30BbIBaTh COOCTBEHHBIC )KU3HCHHBIC TIJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO M CaMOOOpa30BaHHIO B 00JIacTH
(HU3MKK HA TPOTSHKCHUH BCEH XKHU3HU;

6) 3K0JI0rH4ecKOro BOCIIUTAHUSI:

c(OPMUPOBAHHOCTh JKOJIOTHYECKON KYJIBTYPHI, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTMYECKUX MpoleM;

IUIAHUPOBAHUE U OCYILECTBJIEHUE JEUCTBUU B OKPYKAKOLIEN CPENIE€ HA OCHOBE
3HAHUS [eJIEH YCTONYMBOTO Pa3BUTHS YETIOBEUECTBA;

pacIIupeHUe OIbITa JICATEIHPHOCTH SKOJOTMYSCKON HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (PU3UKE;

7) HeHHOCTH HAYYHOTO MO3HAHMS

c(hOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUINICCKON HAYKH;

OCO3HAaHWE IIEHHOCTH HAYYHOW JEATCIILHOCTH, TOTOBHOCTH B IIPOIECCE
U3ydeHUS  (UBMKH  OCYIISCTBIATH  NMPOSKTHYID M HCCIICIOBATCIIBCKYIO
JeSITeNbHOCTh NHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE eiiCTBUS
ba3oBble JJornueckue aeicTBUA:
CaMOCTOSATETTLHO  (OopMyNMHpOBaTh W AKTyaIM3UPOBAaTh  MPOOIIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
OmNpeAeisaTh MEeNu ACATEIbHOCTH, 3a/aBaTh MapaMeTpbl W KPUTEPUH HX
JIOCTH KECHHUS
BBISIBIISAITH  3aKOHOMEPHOCTM W TNPOTHBOPEYUS B  PACCMATPUBAEMBIX
(U3UYECKUX SBJICHUSX;
pa3pabarpiBaTh IJIAH PEIICHHUS MPOOJIEMBI C YU4ETOM aHaIM3a UMEIOITUXCS
MaTepHualbHbIX U HEMAaTEepUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTD, OEHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJIAIM, OLIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH PpabOTy B  YCIOBUSX  PEabHOIO,
BUPTYAIBHOTO 1 KOMOMHUPOBAHHOT'O B3aMMOJICHCTBHS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH JKU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaeaoBare/bCKue JAeiicTBHA.
BJIaJICTh HAY4YHON TEPMHUHOJOTUEH, KIIOUYEBBIMU MOHATUSMH M METOAAMHU
bu3MYECKON HaYyKH;



BJIaJIETh HaBBIKAMH Y4€OHO-MCCIIEIOBATENbCKON M MPOESKTHON JEATEIbHOCTH
B 00JlacT (pU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOUCKY
METOJIOB pElIeHUs 3a/iay (PU3UYECKOrOo COJEpkKaHUsl, MPUMEHEHUIO Pa3IMYHBIX
METOI0B IO3HAHUS;

BIQJIETh BUAAMH JCATEIBHOCTH TO TMOJYYCHUIO HOBOI'O 3HAHUS, €ro
UHTEpIpeTaliy, MpPeoOpa3OoBaHUI0O W TMPUMEHEHHUI0O B PA3IUYHBIX Y4EOHBIX
CUTYallMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MMPOEKTOB B 00J1aCTU (DU3UKY;

BBISIBJIAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3W M aKTyaJU3UpoOBaTh 3ajadvy,
BBIIBUTATh TUNOTE3y €€ pEeIIeHHs, HAaXOAWThb apTyMEHTHl Ji J0Ka3aTeabCTBa
CBOMX yTBEP)KIICHUH, 3a7aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aAHAIM3UPOBATH TOJYYCHHBbIE B XOJE€ PEIICHHUS 3aJayd  Pe3yJbTaThl,
KPUTHYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (opMynaupoBaTh COOCTBEHHBIE 3a/layd B 00pa3OBATEIbHOMN
JESTENbHOCTH, B TOM YHCIIE IPU U3YUYCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh NPUOOPETEHHBIH OIBIT;

yMETh NEPEHOCUTh 3HAaHUA MO (U3UKE B MPAKTUUYECKYIO O0OJIacTh
KHU3HEICATETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBbIE UJIEH, MPEAJIaraTb OPUrMHAJIbHBIE TOAXO0/IbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, JONYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Pabora ¢ ungopmaunmeii:

BJIa/IeTh HaBBbIKAMU MOJy4eHUd HH(POpManuu (U3UUECKOTO COAEpKaHUS U3
UCTOYHUKOB pa3HBIX THUIOB, CAMOCTOSTEIBHO OCYIIECTBISITH IOUCK, aHAJIM3,
CUCTEMAaTH3alMI0 U HHTEpIpeTanuio MHGOpPMALMU pa3IUYHbIX BUIOB U (OpM
MPECTaBICHNUS;

OLIEHUBATh JJOCTOBEPHOCTHh MH(OpMAIIHH;

UCMOJIb30BaTh  CPEACTBA  MH(POPMALMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIIEHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aI[MOHHBIX
3a7a4 ¢ coOdrojieHneM TpeOOBaHUN HPrOHOMUKH, TEXHUKU O€30MaCHOCTH,
TUTHUEHBI, pecypcocOepeXeHrs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEpKaHUS B pazNUYHbIX (opmarax c
yu€TOM Ha3zHA4YCHUS MHPOPMAIUH U LIEIEBON ayAUTOPHH, BRIOUPAs ONTUMATBHYIO
dopmy MpencTaBIeHNs U BU3yaTn3alliu.

KoMMyHHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe JeiCTBHS:
OCYHIECTBJISATh OOIIEHHME Ha Yypokax (U3MKKM W BO BHE-YpPOUHOM
NEeSATENbHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud W  CMSr4aTh
KOH()JIUKTHI;

Pa3BEPHYTO U JIOTMYHO H3JIaraThb CBOK TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3bIKOBBIX CPE/ICTB;

MMOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIAHOW U UHAMBUIYaTbHOMN
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX JEUCTBHA C y4y€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOT0 YJIeHA KOJIJIEKTHBA;

MPUHUMATh IEJIM  COBMECTHOM  JIEATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA 110 €€ IOCTMIKEHHUIO: COCTABJATH IUIAH JCHUCTBUM,
pacupenensTh poiu ¢ y4ETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM pabOTHI;

OLICHUBATh KAue€CTBO CBOEr0 BKJAJa M KaXXJOr0 y4YacCTHUKA KOMAaHJbl B
o0l pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBAaTh HWIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEJACHUE B Pa3IMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOPaKeHUE, ObITh HMHUIIUATUBHBIM.

PerynasiTuBHbIE YHHBepCAJbHbIE YueOHbIE 1eiCTBUSA
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBJISTh MMO3HABATEIBHYIO JICSTEIIBHOCTh B 00JACTH
Gu3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITEIILHO COCTABIIATH IIAH PEIICHHS PAcUYETHBIX M KAadyeCTBEHHBIX
3a/1a4, TUTaH BBIMIOJIHEHUS IPAKTUYECKON paObOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHUM;

JIaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacIMpsATh paMKH YIeOHOT'0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHIA;

JeNaTh OCO3HAHHBIA BBIOOp, apryMeHTHUpOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBAThH MIPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSIBICHUIO DSPYAMIMM B 00JacTH
(u3MKHU, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJILHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHUBHI B JIEATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IENISM;

BJaJeTh  HABbIKAMHU  TO3HABAaTEJIbHOM  peduiekCuu Kak  OCO3HaHHUS
COBEPINAEMbIX JICUCTBHM ¥ MBICTUTEIBHBIX TIPOIECCOB, WX PE3yJIbTAaTOB U
OCHOBaHUIA;



UCTIOJIb30BaTh MPUEMBI pedIICKCHH TSI OLIEHKH CUTYaIllH, BEIOOpA BEPHOTO
pEIICHMS;

yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATh pEIIeHUs IO HUX
CHIDKCHHIO;

MPUHUMATh MOTHBBI W aPTyYMEHTHI JIPYyrUX TMPU aHAIW3€ pPe3yJIbTaTOB
NEATENHHOCTH;

PUHUMATH ceOsl, TOHMMAas CBOM HEJAOCTATKU U IOCTOMHCTBA,

IPUHAMATh MOTHBBI M apryMEHTBI JPYrux IPU aHaJIu3e pe3yJbTaToB
NEeATEeITbHOCTH;

NpHU3HABATh CBOE MPABO M MPABO APYTHX HA OIIMOKH.

B mporecce nocTukeHUs JIMUHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOrPaMMBbI
mo ¢Gu3UKEe IS YPOBHS CPEIHETO OOINero oOpa3oBaHHMS y OOYYarOIIHUXCS
COBEPIIIEHCTBYETCS AMOITMOHAILHBIN HMHTEJICKT, TIPEIITOTar atOTIHIA
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHUS, BKJIIOUYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOILIMOHAIBHOE
COCTOSIHUE, BUICTh HAIIPaBJICHHUs Pa3BUTH COOCTBEHHOM SMOIIMOHAIBHOM c(ephl,
OBITH YBEPEHHBIM B ce0€;

caMOpeTyJIUPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJalTUPOBATHCI K
AMOITMOHAJIBLHBIM U3MEHEHHSAM U TIPOSBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIUMY, BKIIIOYAIOIICH CTpEMJICHUE K JIOCTHIKEHUIO IIETU 1
ycrexy, ONTHMH3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATH HCXOJIS U3 CBOHUX
BO3MOXKHOCTEM;

OMITaTHH, BKJIIOYAOIIEH CITIOCOOHOCTh TTOHUMATh AMOIIMOHAIBHOE COCTOSHUE
JIPYruX, YYUTHIBATh €r0 TMPH OCYIIECTBICHWH OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIIICHHUSI
C APYTUMHU JIFOJIbMH, 3a00THUTHCS, POSBIISITH HHTEPEC U pa3pemiaTb KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K konny obyuenus B 10 KJjacce mpeameTHbie pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CHOPMHUPOBAHHOCTH y 00YUAIONUXCS YMECHUI:

JIEMOHCTPUPOBATh HAa TMPUMEPaX POJIb M MECTO (U3UKU B (POPMHUPOBAHUHU
COBpEMEHHOW HAayYHOW KApTUHBI MHpA, B DPAa3BUTHH COBPEMEHHOW TEXHUKU H
TEXHOJIOTHA, B TPAKTUYECKOHN JEATEITLHOCTH JIFOJICH;

VYHUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYCHHBIX (U3UUECKUX MOJICTICH:
MaTepuaabHas TOUKa, MHepIHAIbHASI CUCTeMa OTCUYETa, aOCONMIOTHO TBEPIOE TETO,
UIeaIbHBIA Ta3, MOACIH CTPOCHUS Ta30B, KHUAKOCTEH W TBEPABIX TEl, TOUCYHBIN
AIIEKTPUIECCKUI 3apsil IPH PEIICHNH QU3NIECKUX 3a/1a4;



pacrio3HaBath (U3UYECKUE SIBJICHUS (MPOLIECCHl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHMS BEIECTBA U
JNEKTPOAMHAMUKHU:  PAaBHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJIMHEWHOE
JIBWKEHUE, CBOOOJHOE TaJeHUEe TeJ, IBIDKEHUE 10 OKPYKHOCTH, HHEPIIHS,
B3aumoericteue Ten, auddys3us, OpOyHOBCKOE NBMKCHHE, CTPOCHUE JKUIKOCTEH
U TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TeJ MPU HarpeBaHUM (OXJIAXKIECHUU), TEIIOBOE
paBHOBECHE, HCIApECHHE, KOHJIEHCAIMs, IUIaBJIEHUE, KPUCTA/UIM3alUsl, KUIICHHE,
BJIQYKHOCTh BO3/1yXa, NOBBIIICHUE JAaBJICHUS ra3a IMpu €ro HarpeBaHUM B 3aKPbITOM
cocylie, CBSI3b MEXKAY IapaMeTpamMu COCTOSIHMSI ra3a B  H30IpOIEccax,
AJIEKTpU3aIs TeJl, B3aUMOJICHCTBHUE 3apsJIOB;

OMKCHIBATh MEXAHUYECKOE JIB)KEHUE, UCIONb3Ys (DPU3UUECKHE BEIMYUHBI:
KOOpAWHATa, MyTh, MNEPEMEUIEHUE, CKOPOCThb, YCKOpPEHHE, Macca Tena, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUUANIbHAS SHEPIusi, MeXaHu4decKas
paboTa, MeXaHWYECKass MOIIHOCTh; MPU OMNUCAHWU TPABWIHHO TPAKTOBATH
(bU3UYECKUI CMBICT HCMOJB3YEeMbIX BEIWMYMH, UX OOO3HAYCHHS W EIUHUIIBI,
HaXOJuTh (OPMYIJIbI, CBS3BIBAIOIINE NAHHYIO (U3UUECKYIO BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMU;

OMUCHIBATh M3YYCHHBIEC TEIUIOBBIE CBOMCTBA TE1 M TEIUIOBBIC SIBJICHMUS,
UCTIONB3Yysl (DM3MYECKUE BEJMYUHBL: JaBJCHUE Tra3a, TeMIlepaTypa, CpeaHsis
KHMHETUYECKAsl SHEPrUs XaOTHYECKOI'0 JBMXKEHHUS MOJIEKYJ, CPEOHEKBaJIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSS SHEprusi, padbora rasa,
KO3(pGUIIMEHT TOJe3HOro JACHCTBUS TEIUIOBOTO JABUTATENsS; MPU OMUCAHUU
NpPaBUIBHO TPaKTOBaTh (DU3UYECKUN CMBICI HCMOJb3YEMBIX BEJIMYMH, WX
00O3HAaYEHUsI W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JTAHHYIO
(bu3NUECKyI0 BEIMUMUHY C IPYTUMH BEIMUYNHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHUE
sIBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (DU3NUYECKUE BEIUYUHBI: JIEKTPUUECKUNA 3apsij,
ANEKTPUYECKOE TO0JIE, HAMPSX)KEHHOCTD IMOJS, MOTEHIHAJ, PA3HOCTh MOTEHIMAJIOB;
OpU ONUCAHUM TIPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIIOJIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHMS] W E€IUHUIIBI, YKa3blBaTh (DOPMYIIbI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3MYECKYIO BEIUUYUHY C IPYTUMU BEJIMYUHAMM;

aHAM3UPOBATH (PU3UUYECKHE TMPOIECCHl U SBIICHUSA, UCIONB3YS (PU3HUECKUE
3aKOHbI W MPUHIIUIIBI: 3aKOH BceMupHoro Tarorenus, |, 1l u Il 3akonsr HetoToHa,
3aKOH COXPaHEHMSI MEXaHMYECKOM DHEPTrUM, 3aKOH COXPAHEHUS HMITYJIbCa,
NPUHIMIT CYTEPIO3UIMA CHWJI, TPUHIIUI PABHOMPABUS HHEPIHAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOEHUS BEILECTBA, Ia30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW 3HEPTrUH TEIIOBOIO JBUKEHUS MOJIEKYII C
aOCOJIOTHOM TeMIiepaTypou, MEepPBhI 3aKOH TEPMOAMHAMUKU, 3aKOH COXPaHEHUS
AJIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasinyarh CJIOBECHYIO



(OpMYIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUS (IpaHHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE TPUHIMIBI JEHCTBUA MAIlMH, MPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUA UX OE€30MACHOTO HCIONb30BAHUS B
MMOBCEIHEBHOM KU3HHU;

BBINIOJIHATh DKCHEPUMEHTHI 10 MCCIENOBAHUIO (DU3UYECKUX SIBICHUNA WU
IPOLIECCOB C HCIOJIb30BAaHUEM NPSIMBIX W KOCBEHHBIX H3MEPEHUH, NpPHU ITOM
dbopmynupoBaTth TpoOieMy/3ajady M THUIOTE3y YYeOHOro DKCIICPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYIOBaHHUS, MPOBOAHWTH OMNBIT U
dbopMyIUpOBaTh BHIBOJIBL;

OCYUIECTBIISTh MPSAMbIe U KOCBEHHBIE U3MEPEHUSI (PU3UUECKUX BEIHYUH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHS M HCMOIb30BaTh H3BECTHBIC
METO/bI OLIEHKH ITOI'PEMIHOCTEN N3MEPEHNM;

UCCJENOBAaTh  3aBHCHUMOCTH  MEXIY  (U3MYECKUMHU  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
bukcUpoBaTh PE3YNbTATHl IMOJYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHUH B
BUJIE Ta0aHIl U TpaUKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICAOBAHNS,

coOJo1aTh NpaBuia 0€30MacHOrO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOTro OHKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKON W MPOEKTHOU
JESTENHbHOCTU C HUCMOJIb30BAHUEM HU3MEPUTEIBHBIX YCTPOWCTB M JIaOOPATOPHOIO
000py10BaHUS;

pelmarb pacy€THble 3a7aud C SIBHO 3aJaHHOM (DUM3MYECKOW MOJENbIO,
UCTIOJNB3Ysl (PM3HUECKUE 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHaJIW3a YCJIOBUS 3a7a4u
BBIOMpATh (PU3NYECKYI0 MOJIEIb, BBIACIATh (PU3UUYECKUE BEIUYUHBI U (HOPMYIIHI,
HEoOXoAuMBIE JUIsl €€ pellleHus, MPOBOAUTH Pacu€Thl M OLIEHWBATH PEaIbHOCTH
MOJIyYEHHOT'0 3HAUEHUs (PU3HUECKON BEIMUUHBI,

pelaTh Ka4eCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTMYECKU HEMTPOTHUBOPEUUBYIO
[ENOYKY PAaCCYXJACHUN C OMOpPOM Ha M3YyUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3HYCeCKHE SIBICHNUS,

UCIIOJIb30BaTh ~ NpHM  pElIeHMH  Y4eOHbIX  3aJad  COBPEMEHHbIE
MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHHUSI, UHTEPIIPETALIUN
U TIpeJICTaBlieHUs Y4eOHOM M HAy4YHO-TIOMYJISIPHOM MH(OpMAIIUKY, TTOIYyYSeHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTM3UPOBATH MOJIy4aeMyl0 HH(OpMALIUIO;

MIPUBOIUTH PUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TPOLECCOB OKPYXKAIOIIEr0 MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KHU3HU
i obecriedeHusi 0€30MacHOCTU MPH OOpaleHUH ¢ MPUOOpaMHU U TEXHUYECKUMU



YCTPOMCTBAMHU, JIJIsl COXPAHEHHUS 3JJ0pPOBbS M COOJIIOJIEHHUS HOPM 3KOJOTHYECKOIrO
IOBEJCHUS B OKPYKAIOIIEH CPELE;

paboTaTh B TpyIIle C BBIIOJHEHUEM PAa3IUYHBIX COLMAIBHBIX pPOJIEH,
IUIAHUPOBAaTh paboOTy TpPYNIbl, pPALMOHAIBHO pacCHpeneisTh OO0S3aHHOCTH U
IUIAHUPOBATH AESITENBHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJ€KBaTHO OLIEHUBAThH
BKJIAJl K&KJIOT0 U3 YYACTHUKOB IPYMIIbl B PEIIEHHE PACCMAaTPUBAEMOM MTPOOIEMBI.

K koHny obyuenus B 11 KJjacce npeamMeTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUIH:

JEMOHCTPUPOBATh HA MPUMEpPax pojib U MeCTO (U3UKU B (HOPMUPOBAHHUU
COBPEMECHHOW HAay4yHOW KapTUHBl MHUpaA, B Pa3BUTUU COBPEMEHHOW TEXHUKU WU
TEXHOJIOTUH, B NPAKTUYECKOW NEATEIIBHOCTH JIFOAEH, LEIOCTHOCTh U EIUHCTBO
bu3znuecKol KapTUHBI MUPA;

VUUTHIBaTh TPAHUIBl TMPUMEHEHHUsS] HM3YYEHHBIX (U3UUECKUX MOJENei:
TOYEUHBIN IEKTPUYECKUMN 3apsl, JIyd CBETA, TOUYECUHBIM UCTOYHHK CBETA, AJIEpHAs
MOJIeTIb aTOMa, HYKJIOHHAs MOJeNlb aTOMHOI'O siapa IMpU pelieHUH (PU3NYECKHUX
3ajad;

pacrio3HaBaTh (GU3UUYECKHUE SIBIICHUS (MPOLIECCHl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DM3HUKHU: DJIEKTPHUYECKAS] IPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasT WHAYKUUSA, JEHCTBUE MAarHUTHOIO TIOJA Ha
MPOBOJAHUK C TOKOM M JIBIXKYIIUKCS 3apsl, AJIEKTPOMAarHUTHBIE KOjJeOaHus u
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAKEHHE, MPEIOMIICHUE,
uHTeppeperuus, audpakuus W OOJApU3alMs  CBETa, JHUCIepCUs CBETa,
dotoanexkTpuueckuii 3pdekt (poroaddekT), cBeTOBOE NaBiIeHNES, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJOPOJA, ECTECTBEHHas M MCKYyCCTBEHHas

PaIHOaKTUBHOCTb;
ONMKUCHIBATh W3yYEHHbIC CBOWCTBA BEIIECTBA (AJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOJUMMOCTb  pa3JIMYHBIX  Cpel) U

ANIEKTPOMArHUTHBIE SIBIICHUS (TIPOLIECCHI), UCTIONB3Yys (PU3MUYECKHE BEITHYUHBI:
DNEKTPUYECKUHN 3apsll, CWIA TOKA, JIEKTPUUYECKOE HANPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, Pa3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUiia, paboTa TOKa,
UHAYKLIWAST MarHUTHOrO moisi, cuwia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KATYIIKHA, JHEPrus BJEKTPUUYECKOI0 W MATHUTHOI'O MOJIEW, MEPUOJ U YacToTa
KojeOaHuii B KoueOaTeIbHOM KOHTYpe, 3apsJ] M CWIa ToKa B IpOLEcce
FapMOHUYECKUX DJIEKTPOMATHUTHBIX KoOJIeOaHUl, (OKYCHOE pacCTOsIHUE U
ONTHYECKasl CHUjla JIMH3bI, TPU OMHCAHUM MPaBUIBHO TPAKTOBATh (HU3MUECKUMN
CMBIC]I HCIIOJIb3YEMBIX BEJIMYUH, WX OO0O3HAUCHUS W EIUHUIBI, YKa3bIBaTh
dbopMyInbl, CBSA3BIBAIONIME JIaHHYIO (U3UYECKYI0 BEIUYHHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh M3YUYCHHBIC KBAHTOBBIC SBJICHUS M TIPOLECCHI, HUCIOIb3YS
bu3nYecKre BEIUYUHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTrUus U UMIYJIbC (GOTOHA, EPUOJI TIONypacajia, SHEPIrus CBsI3U
aTOMHBIX Si7Iep, TPU OIMUCAHWU TPABUIBHO TPAKTOBaTh (PU3UYECKUA CMBICT
WCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYCHUS W CIWHMUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIONIME JIaHHYIO (DU3UYECKYIO BEIMYMHY C JPYrMMH BEJIUYMHAMH,
BBIYUCIIATH 3HAaUCHUE (DU3NUECKOU BEIIMUHNHBI,

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBIICHUSA, WUCIIONB3YS (U3HUECKUE
3aKOHBI M NMPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U MapaJIEIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jlkoyis—JIeHla, 3aKOH BJIEKTPOMArHUTHOM
UHIYKLIHAH, 3aKOH MPSMOJIMHEUHOrO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHeHHe JWHIITeHHa s doTodrddexra,
3aKOH COXPAHEHUs PHEPruHU, 3aKOH COXPAHEHHUS HUMITYJIbCa, 3aKOH COXpPaHEHUs
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHs] MAacCOBOrO 4MCla, MOCTynaTel bopa,
3aKOH PaJIMOaKTUBHOIO pacmnaja, Mpyu 3TOM Pa3indyaTh CJIOBECHYIO (OPMYITHUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE M YCIOBHUS (TpaHULbI, OOJIACTH)
MIPUMEHUMOCTH;

OTNPEJIENSATh HAMPABIICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl Amriepa u cuibl JIopeHua;

CTPOUTh W OIKCHIBATh M300pPaKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI 10 HCCICIOBAHUIO (U3UYECKUX SIBJICHUU W
IIPOLIECCOB C HCIOIb30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUMN: MNPU 3TOM
dbopMmynupoBath mpobieMy/3amadyy M TUIOTE3y Yy4eOHOTrO HKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 TPEIJI0KEHHOTO O0OpYyIOBaHUS, MPOBOAHUTH OIBIT U
bopMyIUpOBaTh BHIBOJIBL;

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEpPEHUs (PU3NUECKUX BEIUYUH, TIPU
ATOM BBIOMpaTh ONTUMAJBHBINA CMOCOO M3MEPEHUS W UCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MMOTPEIIHOCTEN U3MEPECHUM;

UCCJIEJ0BaTh 3aBUCUMOCTH (DU3WUYECKUX BEIMYMH C HCHOJIb30BaHUEM
OpSMBIX HW3MEPEHUM: TpPU OSTOM KOHCTPYUPOBATh YCTAaHOBKY, (UKCUPOBATH
pe3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYMH B BUAC TAOJUIl U
rpaduKoB, AeNaTh BHIBOABI M0 pe3yJIbTaTaM UCCIIEIOBAHNUS,

coOJo1aTh NpaBuia 0€30MacHOrO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax ydeOHOro »JKCIEPUMEHTa, Y4eOHO-HUCCIENOBATEIbCKON W MPOEKTHOU
JESTENBHOCTU C HMCMOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPATOPHOIO
000pyI0BaHUS;

pemiate pacuéTHbIe 3aJaud C $BHO 3aJaHHOW (DU3MUECKON MOJENbIo,
UCTIONB3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJ1auu



BbIOMpATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,
HEOoOXOoUMble NJisi €€ pelleHUs, MPOBOAUTh PAaCUEThl U OLEHUBATH PEATbLHOCTH
HOJIYYEHHOr0 3HaUY€HUs! (PU3NYECKOM BETMUMHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a41: BBICTPANBATh JIOTMYECKU HEITPOTHUBOPEYUBYIO
LEMOYKY PACCYXAEHUN C OMOpPOM HAa HM3YyYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbu3nUecKue sIBICHUS;

UCNOIb30BaTh  IMpPU  pPEUIEHMH  y4yeOHBIX  3aJad  COBpPEMEHHbIE
MH(GOPMAIMOHHBIE TEXHOJIOTMH ISl TTOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TPECTABICHUS Y4€OHOW W HAYyYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MMOTYYaeMyt0 HH(OpMaIuio;

OOBSICHATh MNPUHLMIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inuyaTh YCIOBUS UX O€30MACHOTO HCIOIb30BaHUs B MOBCEAHEBHON
KHU3HU;

MIPUBOJUTH PUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO MHpa, B pPa3BUTHE
TE€XHUKHU U TEXHOJIOTHH;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOW >KHU3HU
Ul o0ecriedeHusi 0€30NaCHOCTH MpU 0OpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOWCTBAMH, JUIsl COXPAHEHUS 3/10pOBbs U COOJIIOIEHUSI HOPM 3KOJOTMYECKOro
HIOBEJICHUS B OKPY>KAIOILEH Cpefe;

paboTaTh B TpyHIE C BBHINOJHEHHEM pAa3IMYHBIX COLHUANbHBIX pOJeH,
IUIAHUPOBATh pabOTy TPyNIbl, PalMOHAIBHO pACHpENeNsiTh OOS3aHHOCTU U
IUIAHUPOBAThH JIEATENBHOCTh B HECTAHJAPTHBIX CUTyalMsIX, aJleKBaTHO OLIEHUBATH
BKJIaJ] KQXKJIOr0 U3 YYACTHUKOB IPYIIIBI B PELLICHUE pacCMaTPUBAEMOM POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne /i Kontpoabnbie | IlpakTHueckue
NMPOrpamMMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThbI
pecypcsbl
Pa3znen 1. PU3UKA U METOJAbI HAYUYHOI'O ITO3HAHMUSI
butmmoreka [JOK
1.1 ®du3nKa 1 METOJIbI HAYYHOTO TIO3HAHUS 2 httos://m.edsoo.ru/7FALbF72
Hroro no pazueny 2
Paznen 2. MEXAHUKA
butmmoreka [JOK
21 Kuniemaritka > https://m.edso00.ru/7f41bf72
but6mmoreka [JOK
22 flemamitia ! https://m.edso0.ru/7f41bf72
but6mmoreka [JOK
2.3 3aKOHBI COXpPAaHCHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FALbF72
Hroro no pazueny 18
Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOMN bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
butmmoreka [IOK
3.2 OCHOBBI TEPMOAMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIECTBA. 5 bubmmoreka [JOK

®a30BbI€ EPEXOIbI

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



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

Hroro no pasgeny

24

Paznea 4. JIEKTPOJANHAMUKA

bubnunorexa LIOK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo0.ru/7f41bf72
42 IlocTossHHBIN neKTpUYeCKuil TOK. Toku B 12 bu6nuorexa [IOK
' pa3IMYHBIX cpelax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PeszepBHOe Bpemsi 2
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



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

11 KJIACC

KosmuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbie
Ne i/m P Konrtpoubneie | IIpakTnyeckue (tuacpp )
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTbI
pecypcsbl
Pazgen 1. 9JIEKTPOANHAMUKA
11 MarunuTHOe noje. DIeKTpOMarHiuTHas 11 1 3 bubnnoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUS 1 BOJIHBI
MexaHu4eCcKHUe U JIEKTPOMAarHuTHbBIE bubnnoreka [IOK
2.1 9 1
KoJIe0aHUs https://m.edsoo.ru/7f41c97¢
99 MexaHu4eckue U 3J1€KTPOMarHUTHHIE 5 1 bubnnorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [JOK
https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OCHOBBI CIELIMATIBHONW TEOPUU 4 1 bubnnorexa [IOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nuorexa LIOK
4.1 i 6
DIIEMCHTbI KBAHTOBOH OIITHKH https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bu6nuoreka LIOK
4.2 C 4
TPOCHHUC aTOMa https://m.edsoo0.ru/7f41c97c
bu6nunorexa LIOK
4.3 A 5
TOMHO€ S11pO https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DJeMEeHThl aCTPOHOMHUU M aCTPOPUUKI 7 ngg;ﬁf;iggﬁmlcgk
HWroro no pazneny 7
Pazgen 6. OBOBIIAIOILIEE IOBTOPEHUE

6.1 O06o01maro1ee NOBTOPEHUE 4 ngg;lrzf;iggﬁmmgk
Hroro no pasgeny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoanuyectBo yacos DJIeKTPOHHbIE
Ne Hara nugppoBbie
Tema ypoka Konrtpoabubie | IlpakTHueckue
n/n Bcero u3ydeHusi | oOpa3zoBarTesibHbIE
padoThbI padoThbI
pecypchbl
dusuka — Hayka o IpupoJie.
1 Hayunnie MeT(})IK Bl HO?I,)H:HI/ISI 1 bubmiorexa HOK
o A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIET0 MUpa
Poine 1 MecTo du3nku B

9 (dbopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM 1€ TETLHOCTH JI0IeH
MexaHnueckoe OBUKEHUE.

3 OTHOCHUTEIFHOCTh MEXaHUYECKOIO 1 bu6nmoreka [JOK
nswxeHus. [lepemenienne, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpPHOE ITPAMOIIMHENHOE 1 bu6muoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPAMOJIMHEHHOE 1 bu6muoreka [IOK
JIBYKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOogHOE majieHne. Y CKopeHue 1 bu6mnoreka LIOK
C¢BOOOIHOIO MalEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe 1BH>KEHUE.

7 JBrm>keHrEe MaTepuaabHOM TOUKH 10 1 bubmmorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunumn otHocutenbHoCcTH ["anumnes. 1 bu6muoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HuepuuanbHble CUCTEMBI OTCYETA.
IlepBbrIii 3akoH HptoTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHuun

9 cyrnepno3unuu cui. Bropoit 3akox bubamorexa [IOK
yrep t ' p . https://m.edsoo.ru/ff0c3be8
HproTona niis MatepuanbHON TOUKA

10 Tpetuit 3akon HetoToHa 115 bubnuorexa LIOK
MaTepHaIbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOro TaroreHus. Cuna

11 TskecTu. [lepBast kocMuueckas bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoadduueHnt tpenus.

13 Cuna (T:T(zn OTI/IBJ'Ie}(II)I/IqS){ npu BI/I)P;CHI/II/I bubmmorexa OK

P P A https://m.edsoo.ru/ff0c3f76
TeJa B XKUIKOCTH WU Ta3e
[TocTymarenbHOE U BpalaTebHOE

14 JBUKEHHE a0COOTHO TBEPAOTO Tea. bu6mmoreka [IOK
MowmenT cuisl. [lneuo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHsI TBEPJOTO Tena
NMnynbc MaTepranbHOU TOUYKH,

15 CHCTEMBI MaTEPHAITHHBIX TOUYEK. bu6mmoteka [IOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
umnynabca. PeakTuBHOE ABMKECHUE
PaGoTta 1 MOIIIHOCTH CHITBI.

16 Kunernueckast sHEprus MaTepuajlbHON bu6muoreka [IOK
Touku. Teopema 00 H3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETHYECKOW dSHEPruu

17 [ToTenmanpHas SHEPTHSL. but6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[loTeHumanpHas SHEPIUs YIPYro
nehOpMUPOBAHHOMN MPYKUHBL.
[TorenuunanbpHas 3Heprus Tena BOIU3U
MOBEPXHOCTU 3eMITH

https://m.edsoo.ru/ff0c461a

18

[ToTeHMaIbHBIE W HETIOTCHIIUATBHBIC
cuiibl. CBA3b paboTHI
HEMOTEHIUATbHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPIHH CUCTEMBI TEIL.
3aK0H COXpaHEHHUsI MEXaHUIECKON
SHEPIUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabota
«HccnenoBanue CBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHHUYECKOW YHEPTUU
Tella Ha TIPUMEPEe PACTIKSHUS
PE3MHOBOT'O JKI'yTa

20

KonTponbHas pabota no teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpaHEHHMSI B MEXaHUKE

bu6mnoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KUHETUYeCcKoi Teopuu. bpoyHoBckoe
newkenue. duddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUKEHHUS U
B3aMMO/IECHCTBHS YaCTHI] BEIISCTBA.
Mojaenu cTpoeHus ra3oB, KUIKOCTEH
U TBEPABIX TEII

23

Macca monekyin. KonnyectBo
BenlecTBa. [locrossHHas ABoraapo

24

TemnoBoe paBHOBECHUC. TeMnepaTypa



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

u e€ usmepenue. Illlkana remneparyp
Henbcus

Uneanpubiii raz B MKT. OcHoBHOE

bu6mnoreka LIOK

25 ypaBaenne MKT https://m.edsoo.ru/ff0c4fde
AOGcouoTHas TeMIeparypa Kak Mepa
26 CpeaHel KUHETUYECKOW YHEPTUH bu6mmoreka [IOK
JIBUKEHHUSI MOJIEKYJ. Y pPaBHEHHE https://m.edsoo.ru/ffOc511e
Menpeneesa-Knaneiipona
27 3axon JlambpToHa. 'a30BEIC 3aKOHBI
JlaGopaTopHnas pabora
28 «MccnenoBanne 3aBUCUMOCTH MEKIY
napaMeTpaMu COCTOSHHUS
pa3peKEHHOro ra3ay
29 N3omporieccrl B U1€aTbHOM Ta3e U UX bu6mmoreka [JOK
rpaduyueckoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTtpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 crocoOsI e€ u3menenus. Konuuectso bu6muoreka [IOK
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi OTHOATOMHOTO HJI€aTbHOIO
rasa
bu6mnoreka LIOK
31 Brytet TertonepesaTi https://m.edsoo.ru/ff0c5c36
VY aenbHas TEMIOEMKOCTh BEIIECTBA.
32 KomnuyectBo TemnoTs! nmpu bubmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Terutonepenave. AnuabatHslil mpolecc
33 [lepBblil 3aKOH TEPMOAVMHAMUKHY U €TI0 bu6muoreka [IOK

NpUMEHEHHE K U30TpOoIieccam

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
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Heob6patumocTs mporeccoB B

34 npupoje. Bropoii 3akoH bubmmorexa OK
pHpoZe. p https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Tpunuun aevicteus u KIIJI TermoBoi Bbubmmoreka [JOK
MAIlIHHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIT/I
37 Oxojoruyeckue npoOaemMsl
TETUTODHEPTETHKH
38 O60o06marommii ypok «MoseKyIsipHast bubmuoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponsHast paboTa mmo teme
39 «MonexynspHas ¢puznuka. OCHOBBI brbmmorexa LIOK
YBIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3oBaHue 1 KOHIEHCAIIHS. bubnuorexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS U OTHOCUTEIbHAS
41 BJI&JKHOCTh BO31yxa. HackImeHHbII bubmorera [JOK
Ayxd. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrainuyeckue u
42 amop(dHbIe Tena. AHU30TPOIHS bubnuorexa [JOK
CBOMCTB KpucTauioB. Kujakue https://m.edsoo.ru/ff0c65f0
KpucTayyibl. CoBpeMEHHbIE MaTepUaIIbl
[TnaBneHue 1 KpUCTaITU3ALIUS.
43 YaenbHas TEIUIOTA TUIABICHHUS bubmmorexa LIOK
' https://m.edsoo.ru/ff0c6708
Cybnumarust
44 YpaBHeHUe TEII0BOrO Obaanca bubmmorexa LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
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OnexTpuzanus Tell. JNEKTPUYECKUN

45 3apsaa. JIBa BHaa SJIEKTPUICCKUX brbmorera [JOK
PAxL. a p https://m.edsoo.ru/ffOc6bcc
3apsIoB
ITpoBOIHUKY, TUDJIEKTPUKHA U
46 n(fn OBOJTHUKU 3a1j(1))H COXpaHEHUs bubnmorexa LIOK
yip ' p https://m.edsoo.ru/ffO0c6bcc
AIIEKTPUIECKOTO 3apsaa
B3aumoneiictBue 3apsa10B. 3aKOH
47 Kynona. ToueuHbIH 31€KTPUUECKUI bubmmorexa LIOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsi
Hampsxk€HHOCTD 3JIEKTPUYECKOTO
48 nosist. [IpuHuun cynepno3unumn bu6mmoreka [JOK
ANIEKTPUYECKHX Mojen. JInnnn https://m.edsoo.ru/ff0c6df2
HaIPSKEHHOCTH
PaboTa cui 31eKTpOoCTaTHIeCKOTro
49 nous. Ilorenmman. Pa3nocts bubmmorexa LIOK
’ HHa. https://m.edsoo.ru/ff0c6f00
[IOTEHI[HAIIOB
IIpoBOMHUKH U JUDIEKTPUKU B
50 3J'IpeKT OCTATUYECKOM nonIe bubmiorexa LHOK
p ’ https://m.edsoo.ru/ff0c7018
Jwusnexrpudeckas MpOHULIAEMOCTb
but6mmoreka [IOK
51 DaexrpoéMrocTh. Konaencaro
P A p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHCATOpA. DHEPIUS 3apIKEHHOIO bubnmorexa HOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOH/ICHCATOpa
53 JlaGopatopHnas pabora "HU3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
54 [IpyHIMD AEHCTBUSA U IPUMEHEHUE

KOHACHCATOPOB, KOIMMPOBAJIBHOI'O



https://m.edsoo.ru/ff0c6bcc
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amnmaparta, CTpyHHOT 0 IIpUHTEpa.
DeKTpocTaTHUeCcKas 3allnTa.
3a3emiIeHHe IEKTPOIpUOOpOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €TO
cymiectBoBaHus. [IocTOSTHHBIN TOK.
Cuna toka. Hanpsikenue.
Conporusnenue. 3akoH Oma st
y4dacTka 1enu

56

[TocnenoBarenbHOE, TApaLICIBHOE,
CMEIIaHHOE COeIMHEHHE
poBOIHUKOB. JIaboparopHas padota
«M3yueHne cCMEaHHOTO COETMHEHUS
PE3UCTOPOBY

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTa 1 MOIIHOCTD NEKTPUYECKOTO
ToKa. 3akoH J[xoynsa-Jlenma

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma J1s1 TOJTHOM (3aMKHYTOM )
anekTpudecko nenu. Koportkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/1C nctounnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAas IIPOBOAUMOCTD TBEPIBIX
METAJIJIOB. 3aBUCUMOCTD
CONPOTUBIICHUS METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOJAUMOCTh

60

DNEeKTpUUECKHU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

[MomynpoBOTHUKH, UX COOCTBEHHAS
pUMecHas MpoBoAUMOCTh. CBoOWCTBa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



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

p—n-nepexoxa. [lonynpoBoiHUKOBBIE
IPUOOPHI
DJIEKTPUUYECKUI TOK B paCTBOpax v

62 pacIuiaBax 3JIeKTPOJIUTOB. 1 bu6mmoreka [JOK
DIIEKTPOTUTHIECKAS JTUCCOITHAITHSI. https://m.edsoo.ru/ff0c82ba
DnekTponaus
DIIEKTPUUYECKHUH TOK B ra3ax.

63 CamocToATenbHBIN U 1 bu6muoreka [IOK
HECAMOCTOSITEIbHBIN pa3psia. MoJHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DIIeKTpUUYECKUe MpUOOpPHI U

64 YCTPOMCTBA U UX MPAKTUIECKOE 1 bu6nuorexa [IOK
npumeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€3011acHOCTH

65 O6o0mmaromuii ypok 1 bu6mmoreka [JOK
«INEKTPOIUHAMUKA ) https://m.edsoo.ru/ff0c88be
KonTponbhas pabota o teme

66 «Qnekrpocraruka. [locTosHHBII 1 bu6mmoreka [JOK
3NeKTpUdecKkuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3JIMUHBIX Cpeaax»

67 PesepsHbliii ypok. KonTponbsHas 1 bu6nuorexa [IOK
paboTa o Teme "DneKTpogruHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHelil ypok. O000IarONIMiA ypok 1 bu6mmoreka [IOK
no temam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoimmnuectBo yacos DJIeKTPOHHbIE
[
Jlj/-rl Tema ypora Bcero Konrpoapnpie | Mpakruteckue f/l[:;:eﬂl/lﬂ ;I;I[:l;gzizlfenbﬂme
padoThI padoTbI pecypes
[TocTosTHHBIC MATHUTHI H UX

1 B3auMojieiicTBHE. MarHuTHoE MoJe. 1 bubmuorexa [IOK
Bektop MaruutHOM MHAYKUMH. JIMHIM https://m.edsoo.ru/ff0c9778
MarHUTHON WHTYKITUU
MarauTHO€ 10JI€ MPOBOIHHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6nnoreka [JOK
B3anmoneiicTBre npoOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopnas pabota «3yuenue 1 1 bubmmoreka [IOK
MarHATHOTO MOJISI KATYIIKA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS Ha
MPOBOAHMK ¢ TOKOM. Cuiia Amrepa.

4 JlaBoparopnas pabota 1 1 bu6nnoreka [JOK
«HUccnenoBanue neiicTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha PamMKy €
TOKOM)

JleficTBe MarHUTHOTO MOJIS Ha

5 JBUKYITYIOCS 3apsKEHHYIO YaCTHILY. 1 bubmmorexa LIOK
Cuna Jlopenna. PaGoTa cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DnekTpoMarHuTHas uHAyKIms. [loTok 1
BEKTOpa MarHuTHOM uHAYKIMU. IJ1C



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

WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
uHaykiuu Dapages

JlaGoparopnas pabota
«HccrnenoBanue siBICHUS
ANEKTPOMArHUTHOW WHIYKITHH)

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTE. SIBIICHHE
camonHaykuuu. J/1C caMOMHIYKIIMH.
OHeprus MarHUTHOTO TOJISl KaTYLIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIE

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
MPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMATHHUTHI, DJICKTPOBUTATENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIUOHHAS NIeYb

10

O6o06maromuit ypok «MarauTHoe
nosie. DJIeKTPOMarHUTHAsT HHIYKIIUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabora o teme
«MarauTHoe noiie.
SHGKTPOMaFHI/ITHafI I/IHIIYKIII/ISI»

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOHBIE MEXaHUUECKHE
koseOaHus. 'apmoHnyeckue
KosiebaHus. YpaBHEHHE
rapMOHHYECKHX KOJICOaHHI.
[IpeBpaiienue sHepruu

Bbu6nunorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopartopnas pabota
«HccnenoBanue 3aBUCUMOCTH
Meprojia MaIIbIX KoJieOaHui rpy3a Ha
HUTH OT JJTUHBI HUTH U MACChI TPy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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14

Konebarenbublil koHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHHs B
U/ICATEHOM K0JIe0aTeIbHOM KOHTYpE.
AHaIOrust MeXay MEXaHHUECKUMH U
AJIEKTPOMArHUTHBIMH KOJIEOaHUSIMH

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3akoH
COXpaHEHHUs SHEPTUH B U/1€AJIbBHOM
Kosie0aTeIbHOM KOHTYpe

bu6nuorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBiaeHue 0 3aTyXarOIIHX
KoJicOaHUsX. BeIHYXIeHHBIC
MexaHn4JecKue Koyebanusa. Pe3oHaHc.
BbIHYXI€HHBIE 2JIEKTPOMAarHUTHBIE
KoJIeOaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennslil Tok. CuHYCOUAAIBHBIN
MepEMEHHbIN TOK. MOITHOCTH
IIEPEMEHHOI0 TOKa. AMIUIUTYTHOE U
JEUCTBYIOLIEE 3HAUYECHHUE CUJIbI TOKA U
HaIpsHKEHUS

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBonactso,
nepenayda 1 norpedieHue
AJIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO U MPAKTUYECKOE
MIPUMEHEHHE IEKTPUUYECKOr0 3BOHKA,
reHepaTopa NepeMEHHOro TOKa,
JIMHUU DJIEKTpoIiepesay

bu6nuorexa LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TIPU
IIPOM3BOJICTBE JEKTPOIHEPTHH.
KynbTypa ucnonb3oBanus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
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QJICKTPOOHCPIUA B MOBCEIHEBHOM
KHN3HU

MexaHuyeckre BOJIHBI, YCIOBHUS
pacnpoctpanenus. [lepuon. CkopocTb

Bbu6nunorexa LIOK

21
pacnpoCTpaHeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
Ilonepeunsle ¥ MPOJOJIbHBIE BOIHBI
29 3ByK. CKOpOCTH 3BYyKa. [ pOMKOCTh bubnnoreka [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMAarHUTHHIE BOJIHBI, UX
23 cBoiicTBa u ckopocTs. [llkana bubamorera LOK
POCTE- https://m.eds00.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJH
[TpuHIMIIBI pagUOCBSI3U U
24 teneBusieHus. Pazputue cpeacTs
cBa3u. Paguonokanus
o5 KontponbHas padora «Konebanus u bub6nuoreka [IOK
BOJIHBI» https.//m.edsoo.ru/ffOcc6f8
[IpsiMonuHEHOE pacIpOCTPaHEHHE
26 CBETa B OJHOPOJHOM Cpene. bubmuorexa [IOK
ToudeuHbIil ICTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ffOcd350
cBeTa
OrtpaxeHue cBeTa. 3aKOHBI
27 oTpaxxeHus ceeta. [loctpoenue bubamorera LIOK
p L p https://m.edsoo.ru/ffOcd4e0
n300pakeHU B TUIOCKOM 3epKajie
IIpenomnenue ceera. Ilonnoe
28 BHYTpEeHHeEeE oTpaxxeHue. lIpenenbHblil bubnnorexa [IOK
yroJ1 MOJHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpakKeHUS
29 JlaGoparopnas pabota «M3mepenne bubmuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

IoKasaTeJrd HPEJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ffOcd67a

JIunssl. [Toctpoenne n3obpaxeHuii B

30 nuH3e. Dopmysa TOHKOH JTMH3BI bubmmorexa [JOK
+ FOPMY ' https://m.edsoo.ru/ff0cdd1e
VYBenuueHue JTuH3bI
JlaGoparopnas pabota
31 «HccnenoBanne CBOMCTB
M300paKeHUM B JIMH3AX)
Hucnepcus ceeta. CIIOXKHBIN COCTaB
32 oenoro ceerta. L[Bet. JlTabopaTopHas
pabota «Habmronenue qucnepcuu
CBETa»
NnTepdepennus creta. Judpaxims bubnmoreka [JOK
33 .
cBeta. Jludpakuronnas peneTka https://m.edsoo.ru/ffOced22
34 [ToniepedyHOCTH CBETOBBIX BOJIH. bubnmnoreka [JOK
[Tonspusauus cera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue npuOOPbI U yCTPOUCTBA U
YCIIOBUSI UX 0€30MaCHOTO MIPUMEHECHHUS
I'paHUIBI TPUMEHUMOCTH
36 KJIACCUYECKON MexaHuKu. llocTynarsl bubmuorexa [IOK
ClieliMaaIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3aMeieHre BpeEMEHH U COKpAILIEHHE bubmorexa LIOK
P P https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprus U UMIYIIbC PEISITHBHCTCKON
38 gacTtuilbl. CBSI3b MacChl ¢ SHEPTUEH U bubamorera LOK
' P https://m.edsoo.ru/ffOcfc68
UMITyJIECOM. DHEPTHUsI TOKOS
39 Kontponbhas pabota «OnTuka. bubmuorexa [IOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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OcHOBEI CHeLHAIbHOM TCOpUn
OTHOCHUTCIIBHOCTH))

https://m.edsoo.ru/ffOcf6f0

®doTtonbl. Popmyina [lnanka. JHeprus

bubmuorexa [IOK

40
Y UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE Eub 10K
HOJINOTEKA
41 .0 A.T.
porospdexTa. Onprret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodrddexra. YpaBHEHUE
42 3171HLHTeg1)Ha Hqi)lq)(t)OTOB(b(geKTa bubmmorera LOK
A ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpaauma» hotodddexra
JHasnenue cBeta. OnbiThl [1. H.
43 JlebeneBa. XuMmuueckoe AeHCTBUE bubmorexa OK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTa u
MPaKTUYECKOE MPUMEHEHHE:
44
doTornement, GOoTOAATUHK,
CoJTHEYHast OaTapesi, CBETOUO]T
45 Pemenue 3aga4 no reme «71€MEHTBI bu6mmoreka [IOK
KBAHTOBOU ONTHKM) https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnbBITE
46 Pezepdopna mo paccestHuio o-4actu bubmorexa LIOK
pOOPA p t https://m.edsoo.ru/ff0d091a
[Inanerapnas Mogenp aToMa
bu6mmoreka [IOK
47 I1 b
OCTYTIATRI bOpa https://m.edsoo.ru/ff0d0afa
Hznydenue u norioiieHue (POTOHOB
48 I H};Iqe exone aTOMeIlII co, H(()bro OBHSI bubmorera [JOK
P pexol . A P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha IpYroi. Bunubl ciekTpoB
49 BonnoBrie cBolicTBa yacTul,. BoaHEI bu6nuorexa LIOK
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ne bpoins. KopnyckynspHo-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHYXJIEHHOE U3JTy4YCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTH. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaaMOaKTUBHOIO U3JTYYECHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anb(da-, 6era-, ramma-
u3nyveHus. BnusHue
PasMOaKTHBHOCTH Ha JKUBBIE
OpraHU3MBI

52

OTKpbITHE POTOHA U HEUTPOHA.
N3oronsl. Anbda-pacma.
DJEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnaa. ['amma-uznyyenue

bu6nunorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBI31 HYKJIOHOB B sIJIpE.

S nepHblie peakuuu. SaepHbii
peaktop. [Ipobiiembl, IEPCIEKTUBHI,
JKOJIOTUYECKHE ACTIEKTHI SIEPHOMN
SHEPTreTUKU

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpBITHE
o3UTpoHa. MeTo bl HAOII0IEHUS U
perucTpanum dJIEeMEHTAPHBIX YaCTHULL.
Kpyrusiii cron «@yHaaMeHTaabHbIe
B3auMozencTeusa. EquncTeo
(bu3nUecKoi KapTHHBI MUPa»

Bbu6nunorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro He6a. Co3ses3nus,
SIpKUE 3BE3/IBI, IIAHETHI, UX BUIAUMOC
nekenne. CoaHeyHas cucteMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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56

Comnaue. CoiHeuHast aKTUBHOCTb.
Hctounuk sueprun CosHiia v 3BE3]1

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKH. 3BE3IbI TITaBHOM
nocJie[oBaTeIbHOCTU. BHyTpeHHee
cTpoeHue 3B€31. COBpeMEHHBIE
IIPEICTABIEHUS O IPOUCXOXKIECHNUU U
sBostoru CoJHIIA U 3BE3]

58

Mineunsbiit [Iyte — Hama ["anakTuka.
Tlomosxenue u nrxenue CoytHIIA B
lNanmakruke. ['anaktuku. Y€pHbie
JBIPHI B SIPaX TaJIaKTHK

59

Bceenennast. PazOeranue rajakTuk.
Teopus bosbioro B3peiBa.
PennkroBoe uznydeHue.
MerTaranakTuka

60

Hepemennsie mpo6iieMbl aCTpPOHOMUU

61

Kontponbhas padota «21eMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKID

62

O606maromuit ypok. Ponb pusuku u
aCTPOHOMHUHU B 3KOHOMHUYECKOM,
TEXHOJIOTMYECKOM, COLIMAJIbHON 1
3THYECKOH cdepax AeaTeTbHOCTH
YeJI0BeKa

63

O6o0matromuii ypok. Pois 1 mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MHpa

64

O0606maromuii ypok. Ponb




¢buznueckoit Teopun B GOPMHPOBAHUH
MpeACTaBiIeHUH 0 Pu3nUecKon
KapTUHE MHpa

O6o06marommii ypok. Mecto
(bu3nyecKoi KapTUHBI MHUpa B 00IIEM

65 1
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJCTABICHUNA O IPUPOJIE

66 PesepBHbIii ypoK. MaruutHoe mnoie. 1
DneKTpoOMarHuTHast MHAYKIIUS
PezepBHblii ypok. Ontrka. OCHOBBI

67 CIeNUaIbHON TEOpUHr 1
OTHOCUTEITLHOCTH
Pe3epublii ypok. KBanToBas ¢pusuka.

68 3H€I\I/I)€HTI>I};I:::T OHOMHUH U ’ 1 bubmorexa OK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBLIEE KOJIMYECTBO YACOB 110 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YYEHUKA

» ®usuka, 10 knacc/ Mskumes I'.41., [TerpoBa M. A., CtenanoB C.B. u npyrue,
OO011ecTBO ¢ OrpaHUUYEHHON OTBETCTBEHHOCTHIO «J[PODA»; AkiimoHepHoOe
obmectBo «M3aaTenscTBO «IIpocBemieHue»

» ®usuka, 11 kmace/ Msaxumes I'.41., IlerpoBa M. A., YronsaukoB O.C. u
apyrue, O0I1IeCTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO «/I[PODA»;

AxmmonepHoe obuiectBo «M3narenbctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JJISA YYUTEJIA
[Iporpamma kypca ¢usuku ans 10—11 knaccoB. ba3oBblil ypoBeHb (aBTOPBI:
M.A. IlerpoBa, N.I'. Kynukosa).

YMK «®uzuka. 10—11 knaccel. ba3oBblii ypOBEHBY.

1. ' A.Msxkuwes, M.A. ITerpoa ®@u3uka 10 knacc. -M.: «IIpocsenienue», 2020.
2. ' A.Msxkume, M.A. IlerpoBa ®@uzuka. 11 knacc. —-M.: «IIpocsenienue» ,
2022.

3. «Coopnuk 3ana4 no pusuxe 11 10-11 knaccoB» A.Il.PeimkeBud - M.:

«dpodar, 2020 r.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET



http://irodov.nm.ru/ - Ha 3Tom caiite coOpaHbl perieHus 3a1a4d no Gu3nke u3
yueOHuka Mpomosa. Criu-cok pusrueckux KOHCTaHT. DOpyMbI 10 y4eOHBIM
MaTepHasam.

http://fizik.bos.ru/ - Caiit nocssieH kypey Gpu3uku 0011e00pa3oBaTeIbHON
Kokl [{enb: 001erdyuTh NOArOTOBKY YJaluXcs K dK3aMeHaM 1o (hHU3HKe.
http://www.acmephysics.narod.ru/ - Beiciias ¢pusuka: ®u3uka ¢ 3aBUCHMOCTHIO
3apsijia OT CKOPOCTH, CBEPXCBETOBBIMH CKOPOCTSMHU U 0€3 3aMe/IJICHHSI BPEMCHHU.
http://www.edu.ioffe.ru/apple/ - Bupryanbsnsiii kiy6 pusuku "HproTOHY.
http://metodist.il.ru/school.shtml - "Meroauct.Py" - Meroauka npernoaaBaHus
¢usuku. [TonbITKa CBECTH BOCAMHO WHPOPMAIHIO 10 METOIUKE MPETIOIaBaHHs
buzuky.

http://www .Kiae.ru/ - "KypdaToBckuii ”HCTUTYT" - pOCCHICKHAN HAYYHBIH LIEHTP.
Hamnpanenus pa®otel. bubnuorpadus onyOankoBaHHBIX paldoOT.

http://www.convert-me.com/ru/ - IHTepaKTUBHBIN KaJIbKYJIATOP U3MEPCHUN -
CHCTEMbI U3MEPCHUI: MET-pUYECKasi, aMCpUKAHCKas, STOHCKAs,
JApEeBHErpeuecKasi, CTapopyccKas.

http://www.decoder.ru/ - Jlekomep enuHUIT U3MEPECHHSI.

http://www.edu.delfa.net:8101/ - Kabuner pusuku Cankr-IleTepOyprcekoro
YHuBepcuTeTa neaaroruie-ckoro Mactepcerna. [lonesnas nadopmaus st
YUYUTEIEH U YYEHUKOB, POJUTEIIEH U METOIUCTOB.

http://nrc.edu.ru/est/r2/ - "Kaptuna mupa coBpemenHoi ¢pusnku" - Kimaccnyeckas

(1)1431/11(21 N TCOpHUA OTHO-CHUTCIIbLHOCTH. KBanToBas MCXaHHKa, €€ NHTCPIIPCTAIIUA.



DJIEMEHTAPHBIE YACTHUIIBI.

http://www.icp.ac.ru/ - Uactutyt npobiem xuMudeckor Gpusuku. OTYeTh O
CHUMIIO3MyMaX, KOH(DepeHIH-IX, CEMHHApax, pe3yabTaThl padoThl (1995-1998),
Hay4YHbIE MyOINKALIUH.

http://mechanics.hl.ru/ - Mexanuka. - MaTepuai 1mo OOJBITUHCTBY TEM,
n3ydaembix B 9 kiacce. Kunema-tuka, Jlunamuka, 3aKOHbI COXpaHEHUS,
MexHuueckue koiaebdanus U BoJiHbI, Bonpock! k sk3ameny. ['pu-ropuit Octep
"COopHuK 3a1a4 1o pusuke (pparmeHTsI)".

http://ivsu.ivanovo.ac.ru/phys/ - Dtot pecypc npeaHa3HaueH yUeHUKY, CTYACHTY,
YUUTEJI0, TIPEMNO0/IaBa-TEI0 By3a, HAYYHOMY paOOTHUKY U MPOCTO YEIOBEKY,
HHTEpeCcyIomeMycs: (PU3UKOH.

http://lwww.fizika.ru/ - CaiiT nns ygammxcs u npernogaBateiieid Gu3nku. 31ech
pa3menieHbl yueOHuku ¢husuku aist 7, 8 u 9 knaccoB, COOPHUKHU BOIIPOCOB U
3a/1a4, TECThl, ONMUCAHUS TAOOPATOPHBIX padOT, 00-30pbl YUEOHOM JIUTEPATYDHI,
TEMaTUYECKUE U TOYPOUHBIE TUIaHbI, METOJJUYECKUE Pa3paOOTKHU.
http://www.spin.nw.ru/ - ®usuka as mkon yepe3 Murepuer. [penogasanue
bu3nku, monesHast HHQGOp-MaIus s IpernogaBaTeneii, aOUTypUEeHTOB U
yUaIuxcs.

http://www.karelia.ru/psu/Chairs/KOF/abitur/ - [Tporpamma qucTaHIIHOHHOTO
oOy4eHHMS TIpeTHAa3HAYCHA IS CAMOCTOSATEILHOM IMMOATOTOBKH a0UTYPHEHTOB 10
¢du3MKe ¢ TOMOIIBI0 KOMITbIOTEpa U ceTeit UHTep-HerT.

http://www.infoline.ru/g23/5495/physics.htm - Aaumarus pusndeckux



npoiieccoB - Ha calite pa3meliie-Hbl MyJIbTUKHU C (PU3NYECKUMU MTPOIIECCAMHU U
JaHbI TEOPETHYECKUE 00BbsCHEHNS. OUeHb MIOKA3aTEIbHO H MOYYHTEIIBHO.
http://physicomp.lipetsk.ru/ - Dnexkrponnsiii xypHai "®@usnkoM" - MaTepuabl
JUTSL U3y4eHus (PU3UKH.

http://xpt.narod.ru/ - TIpoBepka 3HaAHWIA y9anuXcs MO MKOJIBHOMY KypCy
¢u3uKU. MKOTLHUKOB 8-11 KilaccoB, a TakKe 3HATOKOB (DU3UKU M MaTEMaTUKU.
BbI MOXKeTe BCTYNHTD B KITyO M y4aCTBOBATh B 00CYKICHUN HHTEPECHBIX
Gu3nuecKkux 3amad, o0aThes ¢ Bammmu cBepCTHUKAMU, JPY3bIMHU U

KOJIJICTaMH.






