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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHus pa3padOTaHa HA OCHOBE MOJOXKEHUN W TpeOOBaHUU K pe3ysibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3zoBaTesIbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM ¢enepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBanus yuyeOoHoro npeamera «®duszmka» B o0pa3zoBaTeIbHBIX
OpraHu3anUsIX Poccuiickoi denepanuu, PEATU3YIOLINX OCHOBHEIE
o0pa3oBarenbHbIE MPOrPAMMBbI.

Copmepxanue mporpaMmbl 10 (U3MKE HAIpaBlieHO Ha (OPMUPOBAHME
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢usznke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEaM3allud MEXKIPEAMETHBIX
CBs3el (DM3HKM C €CTECTBEHHO-HAYYHBIMU YYEOHBIMH IpeaMeTamu. B Hei
ONPEIEISAIOTCS OCHOBHBIE 1I€JIM M3Y4YeHUsl (DU3UKU HA YPOBHE CPEIHEro OOIIEero
o0pa3oBaHus, IUIAHUPYEMBIE PE3YJIbTAThl OCBOEHHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeIMETHbIE, TPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma no pusmke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (PU3UKU HAa Oa30BOM YPOBHE, B

TOM YHCIIE IPEIMETHBIE PE3YJIbTATHI MO IroJlaM 00YUYEHUS;

e cojepkaHue yueOHoro nmpeamera « Pu3nkay 1no rogaMm oOydeHus.

dusznka Kak Hayka O HauOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYNAas B
Ka4yecTBE y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUi 00 okpysxaroiem Mupe. [IIKonbHbIN Kypc GU3HKK — CUCTEMOOOpa3yIOIni
JUTsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
dusnueckoit reorpadueir u actpoHommei. Vcmonp30BaHWE W AKTUBHOE
npUMeHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIYYEHHSI HOBBIX MAaTEPHUATOB C 3aJaHHBIMM CBOWCTBAMH U JIPYTHX.
N3ydyenne ¢u3nku BHOCHUT OCHOBHOM BKJIaJg B (DOPMHUPOBAHHE €CTECTBEHHO-
HAYyYHOM KapTHUHBI MHUpa oOydaromuxcs, B (GOpPMUPOBAHME YMEHUW MPHUMEHSATH
HAy4YHbIA METOJI MO3HAHUS MPHU BHINOJIHEHUN UMU YY€OHBIX UCCIIEIOBaHUM.

B ocHoBy Kkypca ¢u3MKMA Uil YpPOBHS CpeaHero ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXKHO paccMaTpuBaThb KaK HPUHUUIIBI €ro
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3leioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKu
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpPHUH, BEIICCTBE U
oJIE.

Hoes eymanumapuzayuu. EE peanmzanusi NOpearnoiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMalIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢dusukm mpeamonaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHUIOKECHUM
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss NOCPEICTBOM BBEIEHHUSA DIIEMEHTOB
CONepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKHM TMpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXIEHUS
po0sIeM palMoOHAIBLHOTO IPUPOIOIIOIH30BAHUS U HKOJIOTHYECKOI 0€301MacCHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMH Kypca (U3UKM Ha YpOBHE CpPEIHEro OOIlero
oOpa3oBaHus SABIAIOTCSA (Pu3mueckue Teopuu (PopMHUpOBAHUE MPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUS (MU3UIECKON TEOpHH, poiii (yHIAMEHTAIBHBIX 3aKOHOB U
INPUHLWINOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NOPUPOJE, TpPaHHIAX
NPUMEHUMOCTH TEOPUH, Uil ONUCAHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHUCTeMHO-ICITEIPHOCTHBIN TOIX0M B Kypce (U3UKU pPean3yeTcs MPEexkKIe
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTATHHOU ACSITEIBHOCTH O0YUYaIOIIUXCH.
st 6a3oBoro ypoBHA Kypca (U3MKM — 3TO HCHOJB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1A0OpaTOpPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIWHEHBI B OOIIUN CHUCOK YYEHUUYECKHUX
IpaKTHUECKUX PalOoT. BoljeneHne B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUISi KOHTPOJIE W  OIEHKH, OCYIIECTBISICTCS y4aCTHUKaMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs U3 OCOOEHHOCTEH IUIAHMPOBAaHUA U
ocHalieHuss kaOuHera ¢usuku. [lpu »d>ToM obOecreunBaeTCsi  OBJAJCHUE
00yJaronmuMMUCss yMEHUSMH TPOBOJUTH KOCBEHHBIE HM3MEPEHHS, WCCIICIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIMYUH K TIOCTAHOBKY OIBITOB TIO TPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonploe BHUMaHHME YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aga4. [Ipy »>TOM M pacyETHBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCA 3aJa4d C SIBHO
3aJJaHHOW (PU3NUECKON MOJEIBIO, MO3BOJISIIOIINE IPUMEHSATh U3yUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETPUPYS 3HAHHUS U3
pa3HbIX pasnesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0oOBsICHEHHE TMpPOTEeKaHUA (U3NUYECKUX SBJIECHUN M TPOILECCOB B OKpYKarOIIeH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIHM MJI CHTYallld MPaKTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBunm ¢ tpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEUYeHNI0 ydeOHOTOo Tpoiecca 0a30BBIA YPOBEHb Kypca
($U3MKN Ha YPOBHE CpelHEro 001ero o0pa3oBaHus JOJDKEH U3YdaThCs B YCIOBUAX
peIMETHOr0 KaOuHeTa (M3WKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIa. B kabunHere (pu3MKM TOMKHO OBITH
HE0OXoaMMOe JIabopaTopHOEe OOOpYAOBaHWE ISl BBITIOJIHCHUS YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YYeHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
0bopyoBaHue.

JleMoHCTpanmoHHOE  000OpynoBaHWe (QOpMHUpPYETCSI B COOTBETCTBHH C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3HMKE KIIOYEBBIX JEMOHCTpAIUil s
UCCIICIOBAHMSI  M3y4aeMbIX SIBJICHMA M  TIPOLECCOB, OSMIHUPUYECKHX U
(dyHIaMEHTAIBHBIX 3aKOHOB, KX TEXHUYECKUX MPUMECHCHHIA.

JlaGopatopHoe o0OOpymOBaHHE [JII YYEHWYECKUX TMPAKTHUECKUX pPaboT
dopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCs B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhue KOMILICKTHI
1a60paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMILJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BH/JIE ITU(PPOBBIX J1a00paTOpUi.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opMHpOBaHHE HWHTEpeCa M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (popMHpOBaHHE
HCCIIEIOBATENLCKOTO OTHOILIECHHUS K OKPYKAIOUIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOECHHS MaTepuu B PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (dopMupoBaHWE YMEHHUN OOBICHATH SBICHUS C HCIOJIH30BAaHUEM
buznyecKnX 3HAHUM U HAYYHBIX J10Ka3aTEIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O poiu (U3UKK AJIS PAa3BUTHS IPYTUX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTrkeHne ATUX Ielei 00ecreuynBaeTCsl pElICHHEeM CIICIYIONINX 3a71a4 B

nporecce u3y4eHus Kypca GU3NKN Ha yPOBHE CPEHETO 001Iero oopa3oBaHus:



e MpHOOpEeTEeHHE  CUCTEMBbl  3HaHUH 00  oOmWMX  (PU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DUM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PU3UKH;

e (opmMupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OOBsSCHEHHS] (U3NUYECKUX SBICHUW B TIPUPOAE € Ui TPUHITHS
MPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peIIeHUs pPa3jIu4HbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nyeckoil MOAENbI0, 3aJady, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbLHOE
co3nanue GU3NUeCcKo MOJIENH, aIeKBAaTHOU YCIOBUSIM 3a]1auH;

e TMOHWMaHHWC (UBUYECKUX OCHOB WM MPHUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJaMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEIACHUS
($u3NYECKUX SKCIEPUMEHTOB, aHAlW3a U HMHTEPHpeTalud HH(OpMaIuH,
Onpee’eHusl JOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTATA;

e CO3JAaHUE YCJIOBUU IS PAa3BUTHsS YMEHUMN NMPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPYECKOU J1€ATEbHOCTH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHB) HA YpOBHE CPEIHEro OOIIEero
obpazoBanus otBoautcs 132 wacos: B 10 kmacce — 66 yacoB (2 9aca B HEJENIO), B
11 xmacce — 66 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE MepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb [EJaeT BBIOOP
npoBeleHusT J1a00paTopHbIX pabOT M OMBITOB € YYETOM MHAWBHUAYaTbHBIX
0COOEHHOCTEH 00yUYarOIIHUXCA.



COJEPKXAHME OBYUYEHUA
10 KITACC

Pasznen 1. ®u3nka 1 MeTOAbI HAYYHOI'0 TO3HAHUA

®dusnka — Hayka o mnpupone. HaydHble METOABI IO3HAHHS OKPYIKAIOIIETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUSA IPUPOABI.
DKCHEpUMEHT B (PU3HUKE.

MonenupoBanue (u3MUECKUX SBICHUN U mpoueccoB. HaydHble rumoressl.
dusznueckre 3aKOHbI U TEOPHH. ['paHUIBI TPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[TpyHIMIT COOTBETCTBUS.

Ponp u mecto dusuku B GOpMUPOBAHUU COBPEMEHHOM HAYYHOH KapTHHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYMKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTENBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema orcuéra. Tpaekropus.

[lepemelienne, CKOpOCTh (CpPEIHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUaIbHOW TOYKH, MX NPOCKIMH HA OCH CUCTEMbl KOOPAHMHAT.
CrnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOJUHEWHOe IBIkeHue. [ 'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U [epEeMENICHUs
MaTepUasbHOW TOYKHA OT BPEMEHH.

CBoOoaHoe najzieHue. Y CKOpeHue CBOOOHOTO MaIeHuS.

KpuBonuHeitHoe  aBrbkeHue. JIBUKEHME  MaTrepuajlbHOM TOYKH 1O
OKPY>KHOCTH C IOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEMHAs
ckopoctb. [lepuon 1 gactora obparnieHus. [leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETP,
JNBH>)KCHUE CHAPS0B, LIEIHbIE U PEMEHHBIE MTEPEIayn.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WLIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBMKEHUH C UCTIOJIH30BAaHUEM ITPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3AyXE U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teia, OpOIIEHHOTO TMOJ| yrioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO MaeHHUs.

Hamnpasnenue ckopocTy Npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLIEHHST MEXAY HYTSIMHU, NPONUIAEHHBIMH TEJIOM 3a
IIOCJIE0OBATENBHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM MPHU PABHOYCKOPEHHOM
JBH>)KCHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

M3yueHne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tesa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuaumn  otHocutensHOCTH  [anmunes.  Ilepeeli  3akoH  HeroToHna.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoi 3akon Herotona
JUIS MaT€pUAIbHOM TOYKH. TpeTuit 3akoH HproToOHA 111 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtsAroreHus. Cuna Tsxectu. llepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoyibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cusa TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. KoapdunueHT tpenus.
Cuna conpoTUBIIEHUS IPH JIBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpamieHus. llnedo cunel. YcmoBus
paBHOBECHS TBEPAOTO TENA.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHHUE: MOAIINITHHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHNE UHEPIUN.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHHE CUJT TPEHHUSI IOKOS, KAYEHHS U CKOJIbKEHUS.

VYcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBuxkeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpALLCHUS.

Tema 3. 3akonsl coxpanenus 6 MexaHuke

NMnynbc MaTepualibHOW TOYKU (Tena), CUCTEMbl MAaTEPUANIbHBIX TOYEK.
NmMmnynbec cuiibl U1 U3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPaHEHUsI HMMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTreHunanbHas SHEPTHUs yIOpyro
nedopmupoBaHHoM  npyxkuHbl.  [loTeHUuManpHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHmumanpaple W HENMOTCHNHMAIbHbIEe  cuiibl.  CBsi3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HSHEPrHMU CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCKre YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

[lepexoa NOTeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

W3y4yenne abCOIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekyJasipuast QU3nKa 1 TEPMOJANHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Mmeopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BellecTBAa. MoOJENW CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPBIX TE U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsnl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. Illkama Temmneparyp
[enbcus.



Mopens  upeanmpHoro raza. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HUACANbHOrO raza. AOCOJIOTHas Temreparypa Kak mepa
CpedHel KHWHETHYECKON SHEpPruy TEIJIOBOTO JBHXKEeHUsA dacTull raza. Illkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKAa3bIBAIOIIME IUCKPETHOE CTPOEHHUE BeliecTBa, (oTorpadun
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OnbIThl 110 TU(PPY3UN KUAKOCTEN U ra30B.

Mopenb O6pOyHOBCKOTO JBUKEHUS.

Mogens onbita lllTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJCHUCTBUA.

Mogens, HILTIOCTPUPYIOIIAs TPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/a.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuu sxcnepumenm, 1abopamophsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBHI, IABJICHUS U TEMIIEPATYPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHamMuueckass cucremMa. BHYTpeHHSs SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoandecTBo TemioTel U padota. BHyTpeHHsis
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3JIy4eHUE. Y IelibHasi TEIIOEMKOCTh BEIlECTBA.
KonnuecTBo TemnoThl npu TeIionepeaye.

[lonarue 06 agmabaTHOM Tmporiecce. llepBbIli 3aKOH TEPMOJMHAMUKH.
[IpumMeHeHne mepBOro 3akOHa TEPMOJMHAMHMKHM K H3ompoleccam. ['padpuueckas
UHTEpIIpeTanus paboTh rasa.

Brtopoii 3akon TepmoauHamMuki. HeoOpaTHMOCTh MPOIIECCOB B IPUPOJIE.

TenmoBple  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBbIX MamuHax. KoadduumeHT monae3Horo
nevctBus TtemioBoil mamuHbl. [Hukn KapHo u ero kosdduuMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMBI TEMIIOIHEPTETUKH.



TexHuyeckne YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIUIHHUK, KOHIUITHOHED.

Llemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruy Tella MPU COBEPIICHUH PaOOThI: BBLIET
npoOKku U3 OYTBUIKM TOJ JCHCTBHUEM CXKATOTO BO3/AyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

M3meHeHne BHyTpEHHEN SHEPTruu (TeMIIepaTypbl) Tea IpH TeIuionepeaye.

OnpiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TYpOUHBI, JBUTATENS] BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

HN3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kumnenue. AOCOTIOTHAS U
OTHOCHTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TEmiaoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JABJICHUS.

TBépnoe Teno. Kpucramninueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB
kpuctaiioB. Kuakue kpucrtaiibel. CoBpeMmeHHble Marepuaibl. [lmaBienue u
KpUcCTayuM3aIus. Y AelibHas TerioTa miaBieHus. CyOoaumanus.

VYpaBHeHue TeroBoro OanaHca.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU TMOJYyUYECHHUSI COBPEMEHHBIX MAaTEPHUAJOB, B
TOM YHUCJIE HAHOMATEpPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenune npy noHW>KEHHOM [1aBJICHUMU.

CriocoObl U3MepeHus BIaXKHOCTH.

HalGmronenue HarpeBanusi v IIIaBJICHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanus KpucTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomol

HN3MmepeHne OTHOCUTENIBHOW BIIAXKHOCTH BO3AyXa.

Pa3znen 4. JaekTpoanHamMuka
Tema 1. Inekmpocmamuka
OnexTpuzauus Tell. OJEKTpUUECKUd 3apsn. JBa BuAa 2JIEKTPUYECKUX
3apsnoB. [IpoBOAHMKM, IUANEKTPUKM W TOJYNPOBOJHUKU. 3aKOH COXPAHEHUs
IIEKTPUYECKOTO0 3apsija.
B3anmopeiictBue 3apsioB. 3akoH KynoHa. To4deuHbIN 31EKTPUUECKUI 3apsil.
Onextpuueckoe mnone. Hampsk€HHOCTh dnekTpuueckoro mnousd. [lpuHumn



CYNEPIO3HULMH INEKTPUUECKUX MOJIeH. JIMHUKM HAnpsHKEHHOCTU 3JIEKTPUYECKOTO
HOJISL.

Pabora cunm  osmekrpoctatmueckoro  mosis.  [lorennman.  PasHocThb
noTeHUUAIOB. [IpOBOJHUMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
JvusnexTpruyeckasi MPOHULAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE NPUMEHEHHE: DSIIEKTPOCKOII,
AIEKTPOMETpP, DIEKTpOCTaTHUECKass 3allUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTpyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEJ.

[TpOBOJTHHKH B 3JIEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuyecKas 3amuTa.

JIMDIEKTPHUKHU B 3EKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuu sxcnepumenm, 1abopamophsie pabomoi

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [TocTOSTHHBIN TOK.

Hanpsoxenue. 3akon Oma J171s yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIENbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
IIEKTPUYECKOTO TOKA.

ONEeKTPOABIXKYLIAsl CUila M BHYTPEHHEE CONPOTUBIEHUE MCTOYHHMKA TOKA.
3akoHn Oma 11 MOJTHOM (3aMKHYTOM) 2JIeKTpudeckoi nenu. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBIIEHUS METAJUIOB OT TeMNeparypbl. CBEPXITPOBOIUMOCTb.

OnekTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas U IIpUMECHast IPOBOJIMMOCTh
noJIynnpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKHM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DIEKTPONIUTHYECKAS TUCCOLMALNS. DIIEKTPOIIH3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIM
paspsa. Monunus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE NPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN N0/,
TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEYECHUs U MaTepuaa.

CMelIaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipssmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHMe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJICHUS METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

M3y4yeHnne cMenaHHOro COEIMHEHNS PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmroienue anexktpoiusa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIECTBISETCS C
Y4ETOM COZAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCaMM MaTE€MaTHKH,
OMONOrNH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnvle nousimusi, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4HbId (pakT, runoresa, (puU3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJCIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKIus,
napabona, runepooia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI M X IIPOEKIMU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHUW3MOB (BUIbI TEILUIONEPENAUH, TEIJIOBOE PABHOBECHUE),
IEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JAMCCOLMAALIMS,
raJbBaHUKA.

l'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4E€T TpEHUS B TEXHUKE, NOJAIIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET WM JApPYIHE), IBUIaTelb BHYTPEHHEIO
Cropanus, napopas TypOuHa, ObITOBOI XONOAUIBHUK, KOHAUIIUOHED, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHUE SJIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IPUHTED, AIEKTPOHArPEBATEIbHbBIC npuOopHl,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Pa3znen 4. JaekTpoanHamMuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

IlocTosiHHBIE ~ MarHUTHL.  B3auMoAeiCTBHME  IOCTOSIHHBIX ~ MAarHHUTOB.
MaruntHoe mnone. Bektop MarHuTHOM uWHAyKIMH. [IpuHimn cynepnosunnu
MArHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAyKIWU. KapTMHAa JMHUA MarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MAarHUTOB.

MarsautHOE 1mOJNIE NPOBOJHMKA ¢ TOKOM. KapTmHa nuMHMI MHIYyKUWH
MarHuTHOIO TOJI JUIMHHOTO MPSMOrO NPOBOAHMKA M 3aMKHYTOIO KOJBLEBOIO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOZyJIb U HalIPaBJICHUE.

Cuna Jlopenua, e€ Moxynb ¥ HanpasieHUE. [[BH)KEHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cunbl Jlopenua.

SIBeHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
UHAYKOUU. OJEKTPOABMXKYILIAs CHJa MHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuu Papajes.

Buxpesoe anekTpuueckoe mojie. OJEKTPOABMXKYLIAs CHJIA HHIYKLIUAHA B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuiio Jlenna.

MHayKTUBHOCTE.  SIBIIEHME CAMOMHIYKUMH. OJIEKTPOABMKYILNAS  CHJIA
CaMOMHAYKIIUH.

OHeprust MarHUTHOTO ITOJIS1 KATYIIKU C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHE: IOCTOSHHBIE
MarHuThl, JJEKTPOMATHUTHI, JJIEKTPOABUIATENIb, YCKOPUTEIH 3JIEMEHTApPHBIX
YaCTHL, UHIYKIIHOHHAS I1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUM MHAYKIMYA MAaTHUTHOTO TOJISL.

B3anmoneiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cumel JIopeH1ia Ha HOHBI JIEKTPOJIATA.

SIBNIeHME 3IIEKTPOMArHUTHON MHIAYKIIHUH.

[TpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIJIBI MHAYKIHH OT CKOPOCTHU WU3MEHEHHUS
MarHUuTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

M3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue AeMCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHON UHIAYKIIUH.

Pa3nen 5. KoJsieoanus m BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAzZHUMHbIE KOJ1€OAHUSA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonunyeckue konebanus. [lepuon, wacrtora, amrmumryga v (aza xoneOaHUM.
[Ipy>XMHHBIN MasgTHUK. MareMaTHU4YECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBpanieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHWYECKUMHU U
AIIEKTPOMArHUTHBIMU KoJiebaHusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS
HHEPTUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronmx KoJeOaHUSX. BBIHYKIEHHbIE MEXaHUYECKUE
KosjeOanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMS.

[lepemennplii  TOK. CHUHYCOHMJAIbHBIM MEPEMEHHbIA TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIEKTPUUECKON
JHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE IEKTposHepruu. KymnbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCEIHEBHOM KU3HMU.

TexHuyeckrue ycTpoOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKUIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIepeiay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KoJeOATENIbHON CHUCTEMBI (TMPYKUHHBIA WITH
MaTEMaTUYECKU MASITHUK).



HaGmonenue 3aryxaromnux KojieOaHui.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJI€OaHUH.

Ha6mronenue pesonanca.

CBOOOHBIE AIIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcumorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHU.

Pe3onanc mnpu 1ocCiIenoBaTeNbHOM COEAUHEHHM PE3UCTOPA, KaTyLIKH
MHIYKTUBHOCTH M KOHJAEHCATOpA.

Monens TMHUY 3JIEKTpOoNEpeIayn.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOojeOaHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue INEpEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoMaAZHUMHbIE 60JIHbL

Mexanudeckue BOJIHBI, ycloBHs pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHa BOJIHBL. [lomepeyHble W IPOXOJIBHBIE  BOJIHBI.
WnTepdepenims u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BekropoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, NPEIOMIIEHHE, MOJsIpU3anus, Audpakuus,
uHTepdepenius. CKOpocTb dJEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMEHEHME AJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMIIBI paguoCBs3U U TeneBUAcHUA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKkue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPaHEHUE MONEPEUHBIX U MPOJOJIbHBIX BOJH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnn u qudpakinuy MEXaHHIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaOmtoieHue cBA3M I'POMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KOJeOaHUI.



HccnenoBanre  CBOWCTB  AJIEKTPOMATHUTHBIX  BOJIH: OTpa’KEHHE,
peroMIICHUE, MOJSIpU3anus, AUPPaKIys, UHTEpPEepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacIpOCTpaHEHUE CBETAa B
OJIHOPOJHOM cpene. JIyd cBera. TOUCUHBIN HCTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI OoTpaxkeHUs cBeTa. llocTpoenne n3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOIO
BHYTPEHHETO OTPAKCHHUS.

Hucnepcus ceeta. CiioxxHbIil cocTaB Oenoro cBera. LBerT.

Cobupartotie u pacceuBaromue JuH3bl. ToHkas smH3a. DokycHoe
paccTosiHue W ONTUYecKas cuiia TOHKOW JuH3bL. [locTpoeHue u3oOpaxeHui B
coOMparolMX U pacceuBaOIIUX JinH3aX. DopMysa TOHKON JIMH3BL. Y BEIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€EOMETPUUYECKON ONITUKH.

BonnoBass ontmka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuust cBera. JlubpakumonHas pemé€Tka. YcCIoBHE HaOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpU  TMAaJ€HUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpOWCTBAa M MPAKTHYECKOE IPUMEHEHWE: OYKH, JyIa,
¢oroanmapar, NPOEKIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOIN, BOJIOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TOTSPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacIpOCTPaHEHUE, OTPAKEHUE M NPEIOMIICHUE CBETA.
OnTtuyeckue npudopsI.

[TosntHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnenoBanue cBONCTB N300pakeHU B JTHMH3AX.

Mopenu MUKpOCKoIa, TEJIECKONa.

HaGmronenne natepdepeHnm cBera.

Hab6monenue nudpaximu ceera.

Hab6mronenue nucnepcun cBera.

[TonyuyeHne cekTpa ¢ MOMOLIBIO IPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiuu cBeTa.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomol



M3mepeHne nokasaTessi peJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTHH3AX.
HaGmonenue nucnepcun cBera.

Pa3znen 6. OcHOBBI crielIHAJIBHON TEOPHMH OTHOCUTEIbHOCTH

['panuubl  NPUMEHUMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIELMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTb MOJYJISI CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTENBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CB$13b Macchl C SHEPrUEN U UMITYJILCOM PEIATHBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®dotonbl. Dopmyia [1nanka cBa3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUs
U UMITYJbC POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. OnwiTel A. I'. CtoneroBa. 3akOHbI
dbotoaddexra. YpaBuenue DiHiTeHa 171 doTodddexra. «KpacHas rpanuiiay
dboTtorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA M TMPAKTHYECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTomaTYMK, CoJIHEUHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTOdPPeKTa.

Cgeroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4aCTHIL.
[Lmanerapnas moxens aroma. Iloctynmarel bopa. M3mydyeHne w moriomeHue
(GOTOHOB MpU Mepexoje aToMa C OAHOrO YpPOBHSA JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPIrUH aTOMA BOJIOPOJA.

BousiHoBBIE cBOMicTBa yactull. Bosnbl ne bpoitnsa. KopryckyinsipHO-BOITHOBOM
yalu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.

TexHuyecknue yCTpONCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu

Mopenb onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

Habnronenue JinHeWyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomol

Hab6mronenue nmunaeityaToro cnekrpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JI0KA3bIBAIOIIME CIO0KHOCTh CTpOeHUs dAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiThl  Pesepdopaa mo  ompeneneHuro  cocrapa
panuoakTuBHOro wu3nydeHus. CpoiictBa anbga-, Oera-, ramMma-u3ITy4CHHS.
BiisiHre paguoakTUBHOCTH HA )KMBBIE OPTaHU3MBI.

OTkpbITHE TIpOTOHA U HeWTpoHa. HykimonHas monenb snpa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbda-pacnaa. OJEKTPOHHBIA U TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaJIMOAKTUBHOIO pacraja.

OHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie cuibl. JledekT macchl spa.

SnepHble peakuuu. [leneHne u CUHTES SA€ED.

Anepusiii peaktop. Tepmosinepusiii cunTe3. [IpoGiaeMbl U TEPCIEKTUBBI
SJIEPHOUN SHEPTeTUKU. DKOJOTHUYECKHUE ACTIEKTHI SIIEPHON SHEPTETUKU.

OnemeHTapHble YaCTULBL. OTKPBITUE O3UTPOHA.

Metoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIe B3auMOJIeHcTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, siepHblil peakTop, aToMHasi 6oM0a.

Llemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YACTULI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKiIagHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMMUH.

Bun 3Bé3mnoro neba. Co3Be3nmsi, sSpKue 3BE3BI, TUTAHETHI, WX BHUIANMOC
JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeunass akTUBHOCTb. Mcrtounuk sHeprum CosiHIA U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kilacc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOW TOCIIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBbY» ISl 3BE3J TJIABHOW MOCJIEA0BATENLHOCTH. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHbIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Borounu ConHua u
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunsiii [lyte — Hama I'anaktuka. [lonoxenue u nuxenue CoyiHIA B
[Nanaktuke. Tunsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpAX
TIAKTHK.

Bcenennas. Pacmmmpenune Beenennoii. 3akon Xab66ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobyieMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPYKEHHBIM TJIIA30M C HCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPEACIICHUS MOJI0KEHNUS HEOSCHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEBEPHOro MOJyIIApHs U IPKHUE 3BE3MBI.

HaGmronenus B teneckon Jlynsl, utanet, Mieunoro I1ytu.

O0o0marnee NOBTOpPeHue

Ponr ¢usmku w acTpoHOMHUHM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIBHON M OTUYECKOHN cepax MesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKU
¥ aCTPOHOMUHM B COBPEMEHHOUN HAay4YHOW KapTHHE MUpPa, pojib (PU3NUYECKON Teopuu
B (GOpPMHUpPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3MYecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE.

Me:xnpeaMeTHbIe CBI3H

N3yuyenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOruM, XMMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
NO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, runore3a, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusl, HaOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peUIEeHHWE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIIUKA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKIHUH HA OCH KOOPAWHAT, CIIOKECHHUE BEKTOPOB,
IPOU3BOJHBIC DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOAOOUS TPEYTrOJIbHUKOB,
OTpe/IeJICHHE TUIOMAIN TIIIOCKUX DUryp u o0béma Tel.

buonoeus: »nextpuueckue SBICHUS B JKUBOW Mpupojne, KoieOaTenbHbIC
JBUXEHHS B )KUBOW NMPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPHUPOJIE, TEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsk CTPYKTypa TBEPIBIX
T€d, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW PpEIIETKH, CHEKTPaIbHbIN
aHam3.



leoepaghusi:  MarHWTHBIE TIONIOCA 3€MIIM, 3alie)Kd MAarHUTHBIX Py,
(doTochEMKa 3eMHOI TOBEPXHOCTH, PEICKAa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DIIEKTpONEpenad, TeHEepaTop MEepEeMEHHOI0 TOKa,
SIICKTPOJIBUTATENb, MHAYKIMOHHAS TI€4b, pajap, PaJAHONPHEMHHK, TEIEBU30D,
anteHHa, tenegoH, CBY-meub, MpPOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJiHe4Has OaTapesi.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nka» HaA YPOBHE CPEIHErOo OOIIeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npeamera «Ou3nka» AOHKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMUXCAd PYKOBOICTBOBATHCA
c(hOpMUPOBAHHONW BHYTPEHHEW TMO3MUIMEN JUYHOCTHU, CUCTEMOM LIEHHOCTHBIX
OpUCHTAIlW, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B IMPOLECCE pEAM3alUi OCHOBHBIX HAIpPaBICHUN
BOCIIUTATENBHOU IESTENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3HUIINH 00YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUYETIOBEUYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATHYECKNUX LEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, yuacTBOBaTh B CAMOYIIPaBICHUN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJCICTBOBATH C COLIUATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
uX QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTbh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE€ OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIE pEIICHUS,
OPHEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCIIE B
JEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIJa B TOCTPOEHUE YCTOMYMUBOTO OYTyIIETO;

4) 3¢TeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuero puanyeckoil Hayke;



S) TPy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3nuyHbIM cdepaMm MpodeccroHalbHON OesATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KHU3HU;

6) 3K010rH4eCcKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh HKOJIOIMUECKON KyJIbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPooIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE ICHCTBUN B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO PA3BUTUS YEJIOBEYECTBA;

paclIMpeHue ONbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOLIMXCS 3HaHUH 1O (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GUZNUYECKON HAYKU;

OCO3HAaHME LIEHHOCTH HAY4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHHUsd  (QU3MKKM  OCYLIECTBJIATH  IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeiicTBUA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh UENU JCATEIbHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTHOKECHUS
BBISIBJIATH  3AKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHajv3a HUMEIOIIUXCS
MaTe€pHUaJIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIIBHOCTD, OIEHUBATh COOTBETCTBUE PE3YJITATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH;
KOOPAMHUPOBATh M  BBHIMIONHATH pabOTy B YCIOBUSIX  pPealbHOTO,
BUPTYAJILHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ncciaenoBaTeabCKHe 1eHCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUYEBBIMU MOHATHUSAMH U METOIAAMHU
(bU3NYECKON HAYKH;



BJIa/IeTh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKONW U MPOEKTHON AESITeNbHOCTH
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETLHOMY TOUCKY
METOJIOB peuIeHHs 3aAad (U3MUECKOTO COJAEp’KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB [MO3HAHMS;

BJIAJCTh BHUAAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAllUY, MPeoOpPa30BaHUIO U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYaIlUsX, B TOM YMCIIE MIPH CO3JaHUH YUeOHBIX IPOEKTOB B 001aCTU (DU3HKHY;

BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIU3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HAaXOIUTh apryMEeHThl AJii J0Ka3aTeIbCTBa
CBOMX YTBEPXKACHUI, 3a1aBaTh apaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHbIE B XOJE€ pEUICHHS 3a7auyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (opmynupoBaTh COOCTBEHHBIE 3a/layd B 00pa3oBaTebHON
JeSITEIbHOCTH, B TOM YHCJIEe TIPU U3YYCHUH (DU3BHUKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETb TEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KU3ZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIbHBIE IOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ undpopmanmeii:

BJIAJ€Th HABBIKAMHU TOJy4YeHHs] UHPOpMalUU (PU3UUECKOTO COJCPKAHMS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYILIECTBISATh MOUCK, aHaJu3,
CHUCTEeMATHU3alMI0 U HHTEpHpeTanuio HHGOpMAMKU Pa3IUYHBIX BUAOB M (HOopM
IpEJICTaBICHHUS,

OIICHUBATh JOCTOBEPHOCTH HHGOPMALIHH;

UCIIOJIb30BaTh  CPEACTBA  MH(MOPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJOTHI B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3amad  C coOmofeHueM TpeOOBAaHWW HPrOHOMHKH, TEXHHKH O€30TMacHOCTH,
TUTUEHBI, PEeCypcocOepeXeHHsl, TMPAaBOBbIX U  ITHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOTO COJIEp>KaHUS B Pa3IMyHBIX (opmarax ¢
yu€TOM Ha3zHayeHHs] THPOPMAIUU U LIEJIEBONU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKATHBHbIE YHUBePCcAJIbHbIE yueOHbIe 1eiicTBUS:
OCYIIECTBIISATh  OOIlEHWE Ha YypokKax (U3MKKM HU BO BHE-YPOUHOM
JeSITEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMSr4aTh
KOH(JIHUKTHI;

pa3BEPHYTO U JIOTHUHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOJIH30BaHHEM
SI3BIKOBBIX CPEJICTB;

IOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBHYaJIbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4ETOM 0OIIUX
MHTEPECOB U BOBMOXKHOCTEN KaKJIOTO 4YJieHa KOJUIEKTUBA;

OpUHUMATh LEJIHM COBMECTHOH  JIEATENbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUS TO €€ JOCTHIKEHUIO: COCTaBJIATh IUIaH JAEUCTBUA,
pacrpenenarth pojid ¢ Y4ETOM MHEHHM Y4YaCTHHKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAaueCTBO CBOETO BKJIaJa M KaXXIOTO YYacTHHUKAa KOMAaHIbl B
o0IMii pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npejjaraTb HOBBIE TMPOEKTHI, OLEHUBATh HJEH C TMO3WIUU HOBHU3HBI,
OpPUTHHAIILHOCTHU, TPAKTUYECKOIN 3HAUUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE TIOBEIEHHE B Pa3IUYHbBIX
CUTYalMsIX, IPOSBISATH TBOPUYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHbIe YHUBepCaJbHbIe y4eOHbIe eiicTBUSA
Camoopranusamnus:

CaMOCTOSITENILHO OCYIIECTBIISITh MO3HABATENBHYIO ACSITEILHOCTh B 00JacTH
UMK W acTPOHOMHH, BBISBIATH NPOOJIEMBI, CTaBUTh H (POPMYIHPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTaBJISATh IUIAH PEUICHHs] PAaCYETHBIX M KAaYeCTBEHHBIX
3aj/1a4, TJIaH BHITIOJTHEHHSI MPAKTUYECKON pabOoThI ¢ YIETOM NMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MTPEANOYTEHUH;

JieaTh OCO3HAHHBIA BBIOOp, AapryMEeHTUpOBaTh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTH 32 PEIICHHE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSIBICHUIO JPYAULIMHA B 00JacTu
(U3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHBBI B JIESATEIHHOCTH,
OIICHUBATh COOTBETCTBUE PE3YIbTATOB IEIISIM;

BJa/JeTh  HAaBBIKAMU  [IO3HABAaTEIbHOM  peduieKcMM  Kak  OCO3HAHHS
COBEpIIaeMbIX JIEHCTBUH M MBICIUTEIbHBIX TPOIECCOB, HMX pPE3yJbTaTOB U
OCHOBaHU;



UCIIOJIb30BaTh MPUEMBI PeQUICKCHH IS OLICHKH CHTYaIliH, BBIOOpA BEPHOTO
peIIeHus;

yMETh OIICHWBAaTh PHUCKH W CBOCBPEMECHHO NPHHUMATH PEIICHUS [0 WX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI M apTyMEHTHl JPYTHX TpU aHaIW3e pPe3yJIbTaToB
JCSTCIIBHOCTH,

PUHUMATH CeOsl, TOHMMasi CBOW HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTHX TIpU aHalW3e pPe3yIbTaToB
JIeSITEIIbHOCTH,

pU3HaBaTh CBOE MPABO W MIPABO APYTUX HA OMIHOKH.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPAMMBEI
no (QuU3MKE IS YPOBHS CpeaHEro oOmero o0pa3oBaHUsS y OO0ydYarOImUXCS
COBEPIICHCTBYETCS IMOIIMOHAIIbHBIH MHTEJUICKT, MIPEIMTOJIar AFOIIHIA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIOYAIOUIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSTHUE, BUJICTh HAIIPABIICHUS Pa3BUTH COOCTBEHHOM SMOIMOHAIBHOMN cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHMS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATBHCA K
IMOIMOHATEHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTD, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMHY, BKIIOYAIONICH CTPEMIICHHE K JIOCTIKECHUIO IEIH U
yCIIexy, ONTHMHU3M, WHHUIIMATUBHOCTh, YMEHHE JCWCTBOBATh HCXOJs M3 CBOHUX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHUE
JIPYTHX, YYUTBIBATH €ro IPH OCYIICCTBICHUU OOIICHHUS, CIOCOOHOCTh K
COUYYBCTBHIO U COIICPEIKNBAHHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHHUS
C IPYTUMHU JIFOJIbMHU, 3200TUTHCS, TIPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(PIUKTHI.

MNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kiacce mpeAaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIONINXCS YMEHHIHA:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (U3MKu B (HOpMHpPOBAHUU
COBPEMEHHOM Hay4yHOW KapTHHbI MHUpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
MaTepuajbHas TOUKa, HHepLUaIbHAs CUCTEMa OTCUETa, aOCONIOTHO TBEPAOE TEIO,
UJCANBHBIA Ta3, MOJEIN CTPOEHHUS ra3oB, KUAKOCTEH U TBEPIBIX TEJ, TOUEUHBIN
AJIEKTPUYECKUI 3apsi]l IPU PeIIeHNU PU3NYECKUX 3a/1a4;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA W
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE IaJICHUE TeJ, JBM)KCHUE IO OKPYKHOCTH, HWHEPIIUS,
B3auMOJIeHicTBUE Tell, MU dy3us, OPOYHOBCKOE JIBMKEHHE, CTPOSCHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3BMEHEHUE 00bEMA TeJl MPU HarpeBaHuM (OXJIaXKJEHUH ), TETIOBOE
paBHOBECHE, MCHApPEHUE, KOHJCHCAlHWs, IJIABICHUE, KPUCTAJUIM3ALNS, KUIICHUE,
BJIAKHOCTBH BO3/1yXa, MOBBIIIEHUE JABJICHUA T'a3a NIPU €r0 HAarpEBAHUU B 3aKPBHITOM
cocylie, CBSI3b MEXAYy NapaMeTpaMHd COCTOSIHMSI Ta3a B M30IpOLIEeCcCax,
AIIEKTPU3AIUA TEJ, B3AUMOJICHCTBUE 3aPsI/I0B;

OTMCHIBATh MEXAHWYECKOE JIBIDKCHHE, HCIOL3Ys (PU3NYECKUe BEIMYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHME, Macca Tela, Cuia,
MMIYJIbC TeJla, KWHETUYECKas dHEPrusi, MOTCHUUAIbHAA YHEPTUsS, MEXaHWYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPU ONUCAHUM TPABUIBLHO TPAKTOBAThH
(bU3UYEeCKUl CMBICTT HMCIOJIb3YeMbIX BEIMYMH, WX OO0O3HAYCHUS W €IUHHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE NaHHYIO (DU3UYECKYIO BEIUYHHY C JPYTHMU
BEIIMYNHAMU;

OIKCHIBATh HM3YUYEHHBIE TEIUIOBbIE CBOMCTBA TEI W TEIUIOBBIC SBJICHUS,
UCIIONB3Yyd (U3MUYECKUEe BEIMYMHBI: JaBJIGHHE Ta3a, TeMmIleparypa, CpeaHss
KUHETHYECKAsT YHEPrUsl XaOTUUYECKOTrO JBUKEHHS MOJEKYJ, CPEAHECKBAAPATUUHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, padoTa rasa,
KOd(PPUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MPU OMUCAHUU
NPaBWIbHO TpaKTOBaTh (DU3UYECKUH CMBICI HCIOJIB3YEMbIX BEIWMYMH, HX
0003HaYeHUs W CAWHUIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(bU3UYECKYI0 BETHYHUHY C IPYTUMH BEIMUNHAM;

OIMCHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BELIECTBA U JJICKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIIMAN, Pa3HOCTh MOTECHIMAJIOB;
IpU ONHWCAHWHM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHA CMBICI HCIIOIb3yEMbIX
BEeIIMYMH, WX OOO3HAYCHMsS] W CIWHHIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINC
JTAHHYI0 (U3UYECKYIO BEJTUYHMHY C APYTUMH BEIMYUHAMH,

aHaJIU3UPOBaTh (HU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIB3YS (U3UYECKUE
3aKOHBI Y TIPUHUMIBL: 3aKOH BceMUpHOTO TsAroTreHus, I, II u III 3akoHsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWYECKOM JHEPruv, 3aKOH COXPAaHCHHUS MMITYJIbCa,
NPUHLUN CYNEPHO3UIUA CHUJI, HMPUHIUII PABHOMPABUS HHEPLHUATBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHMS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEJAHEH KMHETUYECKON SHEPrUU TEIJIOBOTO JIBUXKECHUS MOJICKYJI C
aOCOJIFOTHON TeMmmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIIOBECHYIO



(bOpMYITHPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BHIPAKCHUE W yCIOBUS (TPaHMIIBI,
o0JacT) IPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIE TPHUHIIMIBI JEHCTBHUSI MAaIlllMH, MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3indaTh YCIOBHS X OE30MACHOTO HCIIOIH30BAHHS B
TIOBCEIHEBHOM JKU3HH;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBJICHUH U
MPOIIECCOB C WCIIOJIb30BAHWEM TMPSIMBIX W KOCBEHHBIX HW3MEPEHUN, TPH 3TOM
dbopmynupoBath mpobiieMy/3amadyy M = THIOTE3y Yy4eOHOro JKCIEpPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYAOBaHHS, MPOBOAWTH OMBIT U
(dbopMyIUpOBaTh BHIBOJIHI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEpPEHUsT (U3HMUECKUX BEIUYUH, MTPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METOJIBI OTICHKH TIOTPEITHOCTEH N3MEPECHHIA;

UCCIICIOBAaTh  3aBUCUMOCTH  MEXIYy  (QU3NYECKUMHU  BEIMYMHAMH  C
WCIIOJIb30BAHUEM TPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3yIbTaThl TMOTYYECHHOW 3aBUCHUMOCTUA (DH3WYECKUX BETUYHH B
BHU/JIe TAOJIUIl U TPaPUKOB, AENIAaTh BRIBOBI IO Pe3yJIbTaTaM UCCIICIOBAHMS;

co0roAaTh MpaBmiia 0€30MacHOTO TPyJa MPHU MPOBEICHUU HCCIICIOBAHUN B
pamMKax y4eOHOTO DSKCIEpUMEHTa, Y4YeOHO-MCCIEIOBATEIbCKOW W MPOSKTHOM
JESTENIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aOOpPaTOPHOTO
000pyI0BaHUS;

pemath pacuéTHbIe 3aJaydl C SBHO 3aJaHHOW (DU3HUECKOH MOIeNbIO,
UCTIONB3YS (hU3MUecKHe 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaIHM3a yCJIOBHS 3aa4n
BBIOUpaTh (PU3UYECKYIO MOJCIb, BBIICIATh (PU3NUECKHE BETUYMHBI M (POPMYIIHI,
HEOOXOaMMBIC I €€ PEIICHHs, MPOBOIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKOU BEIIMYUHBI,

pelaTh KaueCTBeHHBIC 3a7a4i: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPECUNBYIO
IIENIOYKY PACCYXJACHHN C OMOpPOW Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTU H
bu3ndecKue SBICHNUS;

WCIIOJIP30BAaTh  TPU  PEIICHMH  y4eOHbIX  3aJad  COBPEMCHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIUN
U TIPEJICTABJICHUS Y4eOHOW W HAyYHO-TIOMYJISIPHONH MHPOpMAIUH, TTOTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HH(OpMAIIHIO;

MIPUBOINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(DU3NKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOILECCOB OKPYKAIOIIErO MHpa, B Ppa3BUTHE
TEXHHUKHU M TEXHOJIOTHIA;,

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3WKE B MOBCEAHEBHOW >KU3HH
JU1s obecnieueHrss 6€30MacHOCTH MPpU O0paleHuu ¢ MpudopaMu U TEXHUYECKUMHU



YCTPOWCTBAMH, JJII COXPAHEHUS 3OPOBbS M COOJIOIEHUS HOPM DKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TpYyIIe C BBHINOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh pPadOTy TPYIIlbl, PaLUOHAIBHO paACHpEAeNATh OO0S3aHHOCTU U
IJIAHUPOBATH JIESITENILHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJIeKBAaTHO OILEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE PACCMATPUBAEMOM TTPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HayyHOM KapTHHBI MHpaA, B Pa3BUTHUH COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTH JIFOJCH, LIEJOCTHOCTh U E€OUHCTBO
(du3nYECKOi KapTUHBI MUPA;

YUUTHIBATh TPAHULBI TPUMEHEHUSI H3YyYEHHBIX (U3UYECKUX MOJIEIeH:
TOYEUHBIN AJEKTPUUYECKUIN 3apsifl, JTy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siIepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO spa TMPHU pelieHUU (PU3NUECKUX
3aj]1ay;

pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOUW (DU3UKH: 3IEKTpUUECKask IPOBOAUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM W JIBWDKYIIMICS 3apsi, SJICKTPOMATHUTHBIE KOJICOaHUS U
BOJIHBI, MNPSIMOJIMHEWHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
uHTephepeHius, audpakuuss U TOJApU3ALMs  CBETa, AUCIEPCHUs] CBETa,
dbotoanexkTpudeckuii 3ghexT (hoTodrddhexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JUHEWYAaTOro0 CHEKTpa aToma BOJOPOJla, €CTECTBEHHAass W HCKYCCTBEHHas
PaIMO0aKTUBHOCTB;

OMKCHIBaTh W3YYEHHbIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUUECKYI0  TPOBOJUMOCTh  Pa3jIUYHBIX  Cpel) U
DJIEKTPOMArHUTHBIC SIBJIICHUS (TIPOIIECCHI), WCMOJIB3Ys (DU3NYECKUE BETUYHHBIL:
AIEKTPUUYECKUI 3apsijl, CUJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COTIPOTUBIICHUE, PAa3HOCTh MOTEHIIMATIOB, JEKTPOABMKYIAs CUja, paboTa TOKa,
WHIYKIUMS MarHUTHOTO MOJs, cuia Awmmepa, cuia JlopeHua, HWHIYKTUBHOCTH
KAaTyIIKW, HEPrUsl 3JEKTPUYECKOTO0 M MArHUTHOTO IMOJei, MepuoJl M YacToTa
KoieOaHuil B KoJeOaTenTbHOM KOHTYpe, 3aps M Ccujla TOKa B MpoIecce
TApMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWW, (OKYCHOE pACCTOSHUE U
ONTHYECKasi CHJIa JIMH3bI, TIPU OMMCAHUU MPABHIIBHO TPAKTOBATh (DU3MUYECKUI
CMBICJI HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U E€JIMHHUIIbI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMHU
BEJINYMHAMU;



OMKCHIBATh M3YyYCHHBIE KBAHTOBBIC SIBICHUS U TPOLECCHI, HCIONb3YS
¢uznyecKkue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, EPUO MOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, MPU OINUCAHUU TPABWIBHO TPaKTOBaTh (PU3UYECKUA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS W EAMHMIIBI, YKa3bIlBaTh (OPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIWYMHY C JPYTUMHU BEIUYHMHAMU,
BBIUUCIIATH 3HAUCHUE (PU3HUECKOIN BEITUYUHBL;

aHANIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIONb3Ys (U3HUECKUE
3aKOHBI U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI MOCIIEIOBATENHHOTO U MapajieIbHOTO
COCIMHEHMsI TPOBOJHMUKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
UHAYKIHUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEeHUE DWHIITEeiHa 1 (oTorddekra,
3aKOH COXpaHEHUs HHEPruu, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXpaHEHUs
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHUs MacCOBOr0 YHCIA, MOCTynarhl bopa,
3aKOH paJMOAaKTUBHOIO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHWE M YCIOBUA (TpaHUIbl, 00JIacTH)
IPUMEHUMOCTH;

ONpeJIeATh HAallPaBJICHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO MOJISl POBOJIHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenua;

CTPOUTh M ONHCHIBATH H300paKeHHE, CO3/1aBa€MO€ IIJIOCKHM 3epKalioMm,
TOHKOM JIMH30M;

BBINIOJIHATh AKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3WYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEpPEHHUM: IMPU ITOM
dbopmynupoBath mpobiieMy/3aqadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
co0upaTh YCTaHOBKY H3 MPEUIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(dbopMyIupOBaTh BHIBOBI;

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpPEHUsI GU3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLICHKH ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX  M3MEPEHM: TpPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH B BUJIEC TAOJHIl U
rpauKoB, AeNaTh BHIBOJBI 10 Pe3yJbTaTaM UCCIEAOBAHUS;

coOmro1aTh MpaBmwiIa 0€30MacHOTO TPyJla MPU MPOBEICHUN MCCIICTOBAHUN B
paMKax y4eOHOro SKCIepUMEHTa, Y4eOHO-HMCCIEeNIOBATENIbCKOW U MPOEKTHOM
JESATEIbHOCTH C MCHOJb30BAHMEM H3MEPUTEIbHBIX YCTPOMCTB U J1IAOOPATOPHOIO
000pyI0BaHUS;

pemiaTh pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIO,
UCTIONB3YS (PHU3MUECKHe 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aJauu



BbIOMpaTh (PU3UYECKYI0O MOJEIb, BBIICIATh (PU3NUECKHE BETUUYMHBI U (POPMYJIHL,
HEOOXOuMbIe 171 €€ pelIeHUs, MPOBOAUTH PacuéThl M OICHUBATh PEaTbHOCTH
MOJy4YEHHOTO 3HAUYEHUs (PU3HUECKON BEIUYUHBL;

penaTh KaueCTBEHHbIE 3aa4l: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LEMOYKY pPACCYXIEHUN C OMOpOMl Ha HM3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIONB30BAaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBPEMEHHBIC
uH(OpPMAIMOHHBIE TEXHOJIOTMH JJISl TTOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
U MPECTABJICHUS] YYEOHOW U HAYYHO-TOMYJIIPHON MHGOpPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOTy4yaeMylo HH(POpMaIIUIO;

OOBSCHITh TPHUHIUIBI JIEUCTBHS MAIMH, TPUOOPOB W TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCJIOBUSA WX 0€30MaCHOI0 MUCHOJIb30BAaHUS B MOBCETHEBHOM
KU3HU,

PUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JU1s obecrieueHrss 6€30MacHOCTH MPU O0palleHUuu ¢ MpudopaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUsI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paGoTaThb B Tpymdme C BBHIMOJHEHUEM pPAa3IMYHBIX COLHUAIBHBIX POJEH,
IUIAaHUPOBATh PadOTy TPYIIbl, PalMUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESTENILHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJIeKBAaTHO OIIEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMAaTPUBAEMOM MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3e/ioB U TeM unppoBbIe
Ne i/ P Konrtpoabnbie IIpakTnueckue (upp )
NPOrpaMmblI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bubmuoreka [IOK
1.1 ®u3uKa 1 METObl HAYYHOT'O TO3HAHUS 2 0 0 hitps://m.cdsoo.rw/ 74 1bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [JOK
21 Kurematitia > 0 0 https://m.edsoo.ru/7f41b£72
but6mmoreka [JOK
2.2 Hunanka / 0 0 https://m.edsoo.ru/7f41bf72
but6mmorekxa [JOK
2.3 3aKOHBI COXPAaHEHUsI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/ 74 1bf72
Uroro no pazgeny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 0 1 bu6nuorexa [JOK
’ TEOpHU https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 1 0 hitps://m.cdsoo.rw/ 74 1bf72
13 ArperaTHble COCTOSTHUS BEUIECTBA. 5 0 0 bu6nuorexa [JOK
’ dazoBbIe MEPEXOIbI 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 pazneny

24

Paznea 4. JIEKTPOJAUHAMUKA

bubmuoreka [IOK
41 JIeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 2neKTpUYeCKnid TOK. TOKHM B 12 bubnmoreka [JOK
’ Pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 22
PesepBHOE BpeMst 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 66



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

11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM uuppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypcebl
Paznea 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe nojie. DIeKTpoOMarHuTHas 1 ) 3 bubnmorexa [JOK
' VHIYKIUS https://m.edsoo.ru/7f41c97c¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHBI
21 MexaHu4yeckue U AIEKTPOMarHUTHBIE 9 0 1 bu6nuorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
’ MexaHn4yeckne U 3JEKTPOMarHUTHbBIE 5 | 0 bubnmoreka [JOK
’ BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubmuoreka [IOK
23 Onria 10 0 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pasgeny 24
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
31 OCHOBBI crIeIIUAILHOU TEOPUH 4 ) 0 bubnmoreka [JOK
' OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
but6mmoreka [JOK
4.1 i
DJIeMEHTHI KBAaHTOBOM OMTUKH 6 0 0 hitps://m.cdsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 0 0 bubnmoreka [JOK



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

https://m.edsoo.ru/7f41c97c¢

4.3

ATOMHOE PO

bubmnoreka [IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPUZUKH 7 Bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 O6o06m1aro1iee NTOBTOPEHHE 4 ngﬂ;ﬁfgggﬁg 1c97c
Uroro no pazgeny 4
PezepBHoOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 66



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




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4yacoB JIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Konrtponbnbie IIpakTnyeckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE

padoTsbI padoThI
pecypchl

®du3nka — HayKa O IPUPOJIE.

1 Hayunsie MeT(})IK bl HOEH;)H;;I 1 0 0 bubamorexa [TOK

e A 01.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIero MUpa
Ponw u mecTo ¢pusuku B

) bopMHPOBaHUH COBPEMEHHOM | 0 0 bu6nuoreka [JOK
Hay4YHOU KapTHUHBI MUDa, B 05.09.2023  https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU NEATEIbHOCTH JIIOIEH
Mexannueckoe OBHKEHHE.

3 OTHOCUTENBHOCTh MEXAHUYECKOTO | 0 0 bubnmoreka [JOK
newxeHus. [lepemenienue, CKopocTs, 08.09.2023 = https://m.edsoo.ru/ff0c3508
yCKOpEeHue

4 PaBHOMEpHOE NpsIMONIMHENHOE | 0 0 bubmuotexa [JOK
NBIDKEHUE 12.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 0 0 bu6nuoreka [IOK
IBIOKEHUE 15.09.2023 | https://m.edsoo.ru/ff0c372¢e

6 CBobomHOe majieHne. Y CKopeHue | 0 0 bubnuoreka [JOK
CBOOOIHOTO MaIeHUS 19.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe 1BUKEHUE.

7 JIBmykeHne MaTepuaIbHOM TOYKHU 10 1 0 0 bubmorexa HOK

P 22.09.2023 | https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipuniun otHocuTenbHOCTH [ anues. 1 0 0 bubnmoreka [JOK



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

WueprinaibHbIe CHCTEMBI OTCYETA. 26.09.2023  https://m.edsoo.ru/ff0c3be8
ITepBbiii 3akoH HproTOHA
Macca rena. Cuna. [Tpunuun
9 Cynepno3uiuu cuil. Bropoit 3akoH bubamorexa [TOK
N 29.09.2023 | https://m.edsoo.ru/ff0c3be8
HeroToHa 1151 MaTepuanbHON TOYKU

10 Tpetnii 3akon HerotoHa 115t bu6nuorexa [JOK
MaTepUaIbHbBIX TOYEK 03.10.2023  https://m.edsoo.ru/ff0c3be8
3aKkoH BCEeMUpHOTO TsroteHus. Cuna

11 TsbkecTH. [lepBas kocMuueckast bubmorexa [IOK

06.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tela 10.10.2023  https://m.edsoo.ru/ff0c3el8
Cwiia tpenus. Ko puumeHt tpenns.

13 Cuna CEHpOTI/IBJIeI({bI/Iq:I r?pn ,HBI/DP;(eHI/II/I Bubmrorexa LIOK

13.10.2023  https://m.edsoo.ru/ff0c3f76
TeNa B KUAKOCTH WJIH Ta3e
[ToctynarensHO€E U BpaliaTesibHOE

14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO Tea. but6mmorekxa [JOK
MowmenT cuibl. [Inedyo cunel. Yenosus 17.10.2023  https://m.edsoo.ru/ff0c41a6
paBHOBeECHS TBEPAOIO Tea
Nmnynbec maTepuaabHOU TOYKH,

15 CHUCTEMBI MaTEPUAIIBHBIX TOYEK. bubnmoreka [JOK
NMitynbC cuitbl. 3aKOH COXpaHEHUS 20.10.2023 |  https://m.edsoo.ru/ff0c43d6
uMmnyiabsca. PeakTuBHOE NBUXKEHHE
PaGora 1 MOIIHOCTE CHJIBL.

16 Kunernueckast sneprus bubnmoreka [JOK
MaTepuaibHON TOUkH. Teopema 00 24.10.2023 = https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETHUYECKOM SHeprun

17 [TorenumansHas dHEprusi. bubmuotexa [JOK



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

[loreHmanpHast 3HEPTUS yIIPYro
neOopMUPOBAHHON MPYKUHBI.
[TorenuuanbHas sHeprus Tena BOIU3U
MOBEPXHOCTU 3eMJIU

27.10.2023

https://m.edsoo.ru/ff0c461a

18

[ToreHunanpHbIE U HEMOTEHIMAJIBHBIE
cuitbl. CBsA3b paboTHI
HEMOTEHIUATbHBIX CUJI C U3MEHEHHUEM
MEXaHUYEeCKON IHEPTHH CUCTEMBI TEIl.
3aKOH COXpPaHECHUSI MEXaHUYECKOU
SHEPTUU

07.11.2023

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

19

JlaboparopHas paboTa
«MccnemoBanue CBsA3U pabOThI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha MPUMEPE PACTKECHUS
PE3MHOBOT'O JKI'yTa

10.11.2023

20

KonTtponbHast pabora o teme
«Kunematnka. Jlmnamuka. 3aKOHBI
COXpPaHEHHUS B MEXAHHUKE)

14.11.2023

bubmuorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Auddysus

17.11.2023

bubmuorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aMMO/ICVCTBUSI YACTUL BEILIECTBA.
Mojenu cTpoeHust ra3oB, KUAKOCTEN
U TBEPABIX TEI

21.11.2023

23

Macca monekyn. KonnuectBo
BemectBa. [locTostHHas ABoraapo

24.11.2023

24

TemnnoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. [llkana Temneparyp

28.11.2023



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

Ilenbcus

Uneansueiii raz B MKT. OcHOBHOE

but6mmoreka [JOK

25 ypaBHeHue MKT 01.12.2023  https://m.edsoo.ru/ff0c4fde
AGcomoTHas TemrepaTypa Kak Mepa

26 CpeHEeN KHHETUYECKON SHEPTUU bubnmoreka [JOK
JIBUJKEHUSI MOJIEKYJ. Y paBHEHHUE 05.12.2023 = https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akon JlampToHa. ['a30BbIe 3aKOHBI 08.12.2023
JlaboparopHnas paboTa
«HccnenoBanne 3aBUCUMOCTH MEXKIY

28
rapaMeTpaMu COCTOSTHUS 12.12.2023
pa3peKeHHOTO raza

29 H3omnporeccsl B UACAIBHOM ra3e U uX bu6bnuoreka [IOK
rpaduyeckoe npeacTaBIeHue 15.12.2023  https://m.edsoo.ru/ff0c570e
BuyTpennsis sneprus
TEPMOIMHAMUYECKON CUCTEMBI U

30 crroco0OkbI e€ n3meHnenus. KoangaectBo bubmuoreka [JOK
TEIUIOTHI U paboTta. BuyTpeHHs s 19.12.2023  https://m.edsoo.ru/ff0c5952
SHEPTHUS OTHOATOMHOTO HJICATHHOTO
rasa

31 Bunae! rerionepenaun bubnnorexa LOK

22.12.2023  https://m.edsoo.ru/ff0c5¢36
VnenbHas TEMI0EMKOCTh BEIIECTBA.

1 KonuyecTBo TemnoTs! mpu bubnmoreka [JOK
Tertonepenaye. AnnadaTHbIN 26.12.2023  https://m.edsoo.ru/ff0c5¢36
nporecc

33 IlepBrlil 3aKOH TEPMOAMHAMUKHU U €0 bubnmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

IPUMEHEHHE K H30IpoIieccamMm 29.12.2023 = https://m.edsoo.ru/ff0cSefc
Heob6patumocTh mporieccoB B
34 npupoae. Bropoit 3akoH bubmmorexa [IOK
PHpOZE. P 12.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKU
35 [Tpunmun gevicteus u KIT/{ TernmoBoi bubmuoreka [IOK
MAaIlIHBI 16.01.2024 | https://m.edsoo.ru/ff0c600a
36 K KII
Huier Kaprio 1t ero K11} 19.01.2024
37 DKOJIOTHYECKHe MPOOIEMbI
TEIUIOPHEPTETUKHU 23.01.2024
13 O606maromuit ypok «MouekynsipHas bubnmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKIY 26.01.2024 | https://m.edsoo.ru/ff0c6938
KonTtponbHas pabora o teme
39 «MonexynsipHas ¢puznka. OCHOBBI bubmorexa [IOK
YIP ' 30.01.2024  https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI
40 [TapooGpazoBaHue U KOHICHCAIHSI. bu6bnuoreka [IOK
Hcnapenue u kuneHue 02.02.2024  https://m.edsoo.ru/ff0c63b6
AOcoroTHast 1 OTHOCHUTEIbHAS
41 BIAXXHOCTH BO3ayXxa. HackImeHHbIH bubmmorexa [IOK
Hy%d. = 06.02.2024 | https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucramimieckue u
amMopdHEIe Tella. AHU30TPOIHS
42 CBOP'II)((Zl”)[B KpPHUCTAJIJIOB }Klf KHe bubmmorexa LOK
P ] g 09.02.2024  https://m.edsoo.ru/ff0c650
KkpucTauibl. COBpeMEHHbIE
MaTepuabl
[TnaBneHMe U KpUCTATITA3AITHS.
43 VY nenpHas TEIUIOTA INIABIIEHUS bubmmorexa LHOK
A ) 13.02.2024 | https://m.edsoo.ru/ff0c6708

CyO6numarus



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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bubmuoreka [IOK

44 % §
PABHEHHUE TCILTOBOTO batarca 16.02.2024 | https://m.edsoo.ru/ff0c6820
OnexTpusanus Te. DIEeKTPUIECKUI
45 3apsi. JIBa BUIa SJIEKTPUIECKUX Bubmorexa HOK
P A p 20.02.2024  https://m.edsoo.ru/ff0c6bce
3apsI0B
IIpoBOIHUKH, TUDIIEKTPUKA U
46 n(fn HOBO HIfKI/I 332;{ COXpaHeHUSs bubmmorexa [IOK
YHpOBoA ) P 27.02.2024 @ https://m.edsoo.ru/ff0c6bce
ANEKTPUUYECKOTO 3apsiia
BzaumoneiicTBue 3aps10B. 3aKOH
47 Kymona. ToueuHbIH 2aeKTpHIeCKUI bubmorexa LOK
Y ’ P 01.03.2024 | https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsk€HHOCTB 2IEKTPUYECKOTO
43 nosis. [IpuHnun cyneprno3unuun bubnmoreka [JOK
ANEKTPUYECKUX nojeH. JInnuu 05.03.2024  https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit 37eKTpOCTaTHIECKOTO
49 noius. Ilorennuan. PasHocTh buGnuorexa LIOK
' tait. 12.03.2024  https://m.edsoo.ru/ffOc6£00
MIOTEHIIMAIIOB
IIpoBoHUKY U TUAJIIEKTPUKU B
50 anI;KT l([)CTaTI/I‘-IeI([:KOM nonIe bubmmorera [IOK
p ’ 15.03.2024  https://m.edsoo.ru/ff0c7018
JmsnekTpudeckasi MpOHUIIAEMOCTh
N but6mmoreka [JOK
51 9 .K
JICKTPOCMKOCTD. ROHICHCATOP 26.03.2024 = https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IJIOCKOTO
52 KOHAeHcaTopa. DHEPTHs 3apsHKEHHOTO bubmorexa LHOK
g pa- p P 29.03.2024  https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTOpa
JlaGoparopHas pabota "M3mepenue
53 . n
ANEKTPOEMKOCTH KOHAEHCaTopa 02.04.2024



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

[IpuHMI NEWCTBUSA U IPUMEHEHNE
KOHJICHCATOPOB, KOMUPOBAJILHOTO
arnmapara, CTpyMHOro mIpuHTepa.
DJIEKTpOCTaTUYECKAs 3allUTa.
3a3eMiieHHe IEKTPOIIPHOOPOB

05.04.2024

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cymiectBoBaHus. [[0CTOSHHBIN TOK.
Cuna Toka. Hanpspxenue.
Conpotusnenue. 3akon Oma aJist
y4acTKa Henu

09.04.2024

56

[MocnenoBarenbHOE, AapaLIEIbHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOTHUKOB. JIaboparopHas padoTa
«M3y4yeHne cMenIaHHOTO COeTUHECHUS
PE3UCTOPOBY

12.04.2024

bubmuorexa [IOK
https://m.edsoo.ru/ff0c74£0

57

PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

16.04.2024

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

58

3axoH OMa A1 IOJIHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/1C nctounnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS»

19.04.2024

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

59

DNEeKTpOHHAs IPOBOJUMOCTD TBEPBIX
METAJUIOB. 3aBUCHMOCTh
COHpOTI/IBJIeHI/ISI MCETAJIJIOB OT
TeMneparypbl. CBEpXIIPOBOANMOCTh

23.04.2024

60

DNEeKTPUYECKHUIl TOK B BaKyyMe.
CBoiicTBa 3JEKTPOHHBIX TyYKOB

26.04.2024

61

[TomynpoBOAHUKH, UX COOCTBEHHAS U

but6mmoreka [JOK



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

HpUMecHas MpoBoaAnMocTh. CBoicTBa 03.05.2024 = https://m.edsoo.ru/ff0c84ae
p—n-niepexona.

[TomynpoBOIHUKOBBIE TPUOOPHI

DNEeKTpUUECKU TOK B paCTBOpAxX U

6 pacIuiaBax 3JE€KTPOJIUTOB. ) bubmuorexa [JOK
DIIEKTPONUTHYECKAs JUCCOLHAITHSI. 07.05.2024  https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEKTPUUECKHM TOK B ra3ax.

63 CaMocCTOsTeIbHBIN U | bubmuoreka [JOK
HECaMOCTOSITEIIbHBIN pa3psi. 14.05.2024  https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DNeKTpUUYeCcKre MpuOOphI U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bu6nuoreka [IOK
npuMmeHeHue. [IpaBuna TeXHUKU 17.05.2024  https://m.edsoo.ru/ff0c86fc
0€3011aCHOCTH

65 O06o0maromuii ypok | bubmuoreka [JOK
«INEKTPOIUHAMUKA» 21.05.2024  https://m.edsoo.ru/ff0c88be
KoHnTtponbHast pabota mo Teme

66 «Qnekrpocraruka. [TocTtosHHbIN | bubnmoreka [JOK
3JIEKTPUYECKUN TOK. TOKHM B 24.05.2024 | https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

OBUIEE KOJIMYECTBO YACOB I1O 66

I[TPOIT'PAMME



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

11 KJIACC

KosnyecTBO 4yacoB JJIeKTPOHHbIE
Ne i/ Tema ypoka Konrpoabubie IIpakTnyeckue Aara tupposkie
Bcero HU3yYeHUusi o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
[TocTostHHBIE MATHUTHI U UX

| B3auMoOJchcTBHE. MarHUTHOE II0JIE. 1 0 0 bu6mmoreka [IOK
BekTop MarHUTHOM MHIYKIUU. 01.09.2023  https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKLIHAN
MaruuTtHoe 1noJje NpoBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 0 0 bubnnorexka HOK
BzaumopeiicTBre NpOBOTHUKOB C 05.09.2023 @ https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue | 0 | bubmmoreka [JOK
MarHUTHOTO TOJISl KATYIIKU C TOKOM 08.09.2023 |  https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
IPOBOAHMK C TokoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa | 0 | bubmuoreka [IOK
«Hccnenosanne nercTBUA 12.09.2023 | https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM
JleicTBME MarHUTHOTO TOJISI Ha

5 JBUKYLTYIOCS 3apsyKEHHYIO YacTHILY. | 0 0 bubmuoreka [IOK
Cuna Jlopenua. Pabota cuisl 15.09.2023  https://m.edsoo.ru/ff0c9df4
Jlopenna
DNIeKTpOMAarHuTHasE MHYKIH.

6 [ToTOK BEekTOpa MarHUTHOM 1 0 0 19.09.2023
uaaykiuu. IJ1C nHaykiuu. 3akoH



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

3JIEKTPOMArHUTHOM MHIYKLIUU
®dapanes

JlaboparopHnas paboTa
«HccnenoBanue SBICHUS
3JIEKTPOMArHUTHOU MHTYKLIUK

22.09.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnykTMBHOCTD. SIBIICHUE
camounaykuuu. I/1C
CaMOMHIYKIMU. DHEPrUs
MarHUTHOTO TOJI KATYIIKH C TOKOM.
DIIEKTPOMarHuTHOE TOJIe

26.09.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuYeckre yCTpomcTBa U X
PUMEHEHHE: TOCTOSTHHbIE MarHUTHI,
OJICKTPOMArHUTBI, 3JICKTPOABUTATCIIb,
YCKOPUTECIIN 3JICMCHTAPHBIX YaCTHII,
WHAYKOUOHHAs IMCYb

29.09.2023

10

O6o0maromuii ypok «MarautHoe
noJie. DIeKTPOMarHuTHasT MHIYKITHS)

03.10.2023

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

11

KoHnTtponbHast pabota mo Teme
«MarsuTHoe 1noJe.
DNeKTpOMarHUTHAsT UH YKL

06.10.2023

bu6muoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBOOOIHBIE MEXaHUYECKHE
Kosiebanus. ['apmMoHMUecKue
KoJieOaHus. YpaBHEHUE
TapMOHHMYECKHX KOJICOaHUH.
[IpeBpaiienue sHepruu

10.10.2023

bu6muoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHnas paboTa
«HccnenoBanue 3aBUCUMOCTH
neproia MajbIX KojieOaHui Tpy3a Ha
HHUTH OT JUTHHBI HUTH U MAcCChl IPy3a»

13.10.2023



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

14

Konebarenbublil koHTYp. CBOOOTHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHHs B
U/IeaTbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaNorusg MeX1y MEXaHHUECKUMU H
9JIEKTPOMAarHUTHBIMU KOJIEOaHUAMH

17.10.2023

Bbu6muoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcona. 3akoH
COXpaHEHHsSI SHEPTHHU B HICATHHOM
KOJIe0aTeIbHOM KOHTYpE

20.10.2023

Bbu6muoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasienue o 3aTyxaroIUX
KosiebaHusx. BoiHyX1eHHbIE
MexaHn4deckue kojebanus. Pezonanc.
BbIHYXI€eHHBIE 2JIEKTPOMAarHUTHBIE
KoJsieOaHus

24.10.2023

bu6muoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennslii Tok. CHHYCOUJANbHBIN
IIEPEMEHHBIN TOK. MOIHOCTh
NEPEMEHHOIO TOKa. AMIUTUTYIHOE U
JEUCTBYIONICE 3HAYCHUE CUJIBI TOKA U
HaPSKEHUS

27.10.2023

bu6muoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoxactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SJHEPTUU

07.11.2023

19

Y CTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUYECKOTO 3BOHKA,
TeHepaTopa IEPEMEHHOIO TOKA,
JIMHUU JJIEKTpoIepeaayd

10.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPU
IIPOU3BOACTBE AIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
IEKTPOIHEPTUH B IIOBCEAHEBHOMN

14.11.2023



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

KHU3HHU

MexaHuueckre BOJIHBI, YCIOBUS
pacnpocrpanenus. [lepuog.

bu6mmoreka [IOK

21
(CKOPOCTD PACTIPOCTPAHEHILA H JUIIHa 17.11.2023 |  https://m.edsoo.ru/ff0cca54
BOJIHBL. [lonepeunsie U po0JIbHbBIE
BOJIHBI
2 3Byk. CKOpOCTb 3ByKa. [ poMKOCTh bubnnorexka HOK
3ByKa. Beicora Tona. TemOp 3ByKa 21.11.2023 = https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 CBOMCTBA U CKOpocTh. [lIkana buommorexa HOK
P i 24.11.2023  https://m.edsoo.ru/ff0ccfe0
3IEKTPOMArHUTHBIX BOJIH
[IpuHUUNBI paTIUOCBS3U U
24 .P
TeneBuaeHus. Pa3Burue cpeacTs 78.11.2023
cBs13U. Pagnosokanus
25 KonTtponbnas padora «Konebanus u bubnuoreka [JOK
BOJIHBI» 01.12.2023 |  https://m.edsoo.ru/ff0cc6f8
[IpsmoninHETHOE pacpoCTpaHEHUE
2 CBETa B OJJHOPOJIHOM Cpeie. bubmuorexa [JOK
ToueuHbIil HICTOYHUK cBeTa. JIyd 05.12.2023 | https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHne cBeTa. 3aKOHBI
27 orpaxkeHus ceera. [locrpoenue bubmmorexa [JOK
P . P 08.12.2023  https://m.edsoo.ru/ff0cd4e0
M300paXeHU B TJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
)3 BHYTpPEHHEE OTpaKEHUE. bubmmoreka [JOK
[IpenenbHbIN yToI MOTHOTO 12.12.2023  https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaKEHHUS
29 JlaboparopHas pabota «3mepenue bubmmoreka [JOK



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

MOKa3aTelisi IPEJIOMIICHHS CTEKJIA 15.12.2023 | https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenune n3obpaxkeHuii B
30 nuH3e. DopMysia TOHKOM JIMH3BI bubmorexa HOK
- TOPMY. ' 19.12.2023 | https://m.edsoo.ru/ff0cddle
YBenuueHue JINH3bI
JlaGopaTtopHnas pabota
31 51 i
« ccneL[OBaIiHe CBOICTB 2 122023
M300paXeHHU B TMH3aX»
Hucnepcus ceeta. CoKHBINA COCTaB
1 6enoro cBera. L{er. JlabopaTopnast
paborta «Habmronenue aucnepcuu 26.12.2023
CBETa»
13 WnTepdepennus cera. Judpakuums bubmuoreka [IOK
cBeta. JlubpakunoHHas peneTka 29.12.2023 = https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [JOK
[Honsapusanus ceera 12.01.2024  https://m.edsoo.ru/ff0cf02e
Onrruueckne mpuOOpHl M YCTPOMCTBA
35 0
U yCJIOBHS UX 0€301acCHOTO 16.01.2024
MPUMEHEHUS
I’panu1lbl IPUMEHUMOCTH
16 KJIacCH4YeCcKol MexaHuku. [locTymaret bubmmoreka [JOK
ClielIMajIbHON TEOpUHU 19.01.2024 | https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTEIBHOCTH
37 OJIHOBPEMEHHOCTHU. 3aMeJICHHUE buommorera LOK
JHOBD ' 8 23.01.2024 | https://m.edsoo.ru/ff0cfad2
BPEMEHH U COKPAILECHUE JITTUHBI
DHeprus U UMIYIbC PENITUBUCTCKOM
38 yacTulbl. CBs3b MacChl C SHEPTUEH U bubmmorexa [JOK
Hb P 26.01.2024  https://m.edsoo.ru/ff0cfc68

UMITYJIbCOM. DHEPIHUs OKOS



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

KonTtponshas padora «OnTuka.

Bbu6nmuoreka [IOK

39 OCHOBEI ClICIHATEHOH TeOpHIt 30.01.2024  https://m.edsoo.ru/ff0ct610
OTHOCHUTEILHOCTH)
40 ®otonbl. Dopmyna [1nanka. DHeprus bubnnorexka HOK
U UMITYJIEC ()OTOHA 02.02.2024  https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHNE Bub 10K
nOIMoTEKA
4 porospexra. Onbrrr A. T 06.02.2024  https://m.edsoo.ru/ff0ctfc4
CroneroBa
3akoHn! poTodrdhdexTa. YpaBHEHNE
42 GﬁHMTegl)Ha J?:I(b(bomatbgema bubmorexa [TOK
g i 09.02.2024  https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuma» porodddexra
Hasnenue ceera. OnbiTh [1. H.
43 JlebeneBa. XuMHUeCcKoe NEHCTBUE bubmorexa LOK
AeBa. A 13.02.2024 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoiucTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:
doToreMeHT, PoToNATUHK, 16.02.2024
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemenue 3aga4 no reme «3JI€MEHTBI bubnuoreka [JOK
KBAHTOBOM OIITHKHN 20.02.2024  https://m.edsoo.ru/ff0d0302
Mogenrs atoma TomcoHa. OIBITEL
46 Pesepdopna mmo paccessHUIO 0-9acTH bubmorexa HOK
PLOPA p - 27.02.2024 | https://m.edsoo.ru/ff0d091a
[InmanerapHast MoJEeIb aTOMa
bu6muoreka [IOK
47 Hoctynarsi bopa 01.03.2024 = https://m.edsoo.ru/ff0dOafa
N3nyuenne u nornomenne OTOHOB
48 I I/I}I]Iqe exoe aTOMaI.H co H(()l;o bubmorexa HOK
P pexos A 05.03.2024  https://m.edsoo.ru/ff0d0afa

YPOBHsI DHEprUU Ha Apyrou. Buubl



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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CIIEKTPOB

49

BonHoBEIe cBOiicTBa yacTHIl. BOIHEI
ne bpoins. KopryckynsapHo-
BOJIHOBOM Ayanu3M. CHOHTaHHOE U
BBIHYKJICHHOE U3JTy4YEeHUE

12.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAAMOAKTUBHOCTH. OMBITHI
Pesepdopna no onpenenenuto
COCTaBa PaJIMOAKTUBHOTO U3TyYEHUS

15.03.2024

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

51

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. Bnusaaue
PaAMOAKTUBHOCTH HA KUBBIE
OpraHU3MBI

26.03.2024

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacma.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnaz. ['aMma-uznydyeHue

29.03.2024

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3M HYKJIOHOB B siApe.
Snepubie peakiuu. A nepHblii
peaktop. [Ipo6iieMbl, EpCIIEKTUBHI,
AKOJIOTHYECKHE aCIIEeKTHI SIEPHOU
SHEPTEeTUKHU

02.04.2024

bu6muoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTullbl. OTKphITHE
no3uTpoHa. MeToibl HaOMIOACHUS U
perucTpaium 3JeMeHTapHbIX YaCTHII.
Kpyrsiii cton «@yHaaMeHTalbHbIE
B3auMoaeicTBus. EQMHCTBO
du3nUecKoil KapTUHBI MUPa

05.04.2024

bu6muoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nH0ro Heda. Co3se3aus,
SIpKHe 3BE3/IBI, IIAHETHI, KX BUIMMOC

09.04.2024



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

nemkenne. ConHeuHas cUCcTeMa

56

Comnnrte. ComHeyHass akTUBHOCTE.
Wcrounuk sneprun ConHua U 3B€31

12.04.2024

57

3BE3BI, X OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI NIABHOM
MocCJieI0BaTeIbHOCTH. BHyTpeHHee
cTtpoenue 38€371. CoBpeMEHHBIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBomtonuu CoJHIIa ¥ 3BE3]1

16.04.2024

58

Mueunsiii [1yte — Hama ["anmakTuka.
IMTonoxenue u nBuxeHue ConHIla B
lNanaktuxe. ['anaktuku. YépHbie
JBIPBI B Apax rajJlakTUK

19.04.2024

59

Bcenennas. Paz0eranue rajakTuk.
Teopwust bosbiioro B3peIiBa.
PenukroBoe uznydeHue.
MeraranakTuka

23.04.2024

60

Hepemennsie mpoo6iieMbl
ACTPOHOMHUH

26.04.2024

61

KonTponpHas padora «JI1eMeHTHI
ACTPOHOMHMH U acTPOUZUKI»

03.05.2024

62

O6o0matromuii ypok. Pons ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COLIMAIbHON U
ITUYECKOU chepax AesITeNbHOCTH
YyesjoBeKa

07.05.2024

63

O6o06maromuii ypok. Pois u mecto
(GU3UKA U aCTPOHOMHUU B

14.05.2024




COBPEMEHHOM HAyYHOU KapTUHE MUpa

64

O6o0marommii ypok. Posb
¢du3nveckoil Teopun B
(opMHpOBaHUY TPEICTABICHUI O
¢u3nveckoil kapTUHE MUpa

17.05.2024

65

O6o06maromuii ypok. Mecto
(bU3HUIECKON KapTUHBI MUpa B 001IIEM
psioy COBPEMEHHBIX €CTECTBEHHO-
HAy4HBIX IPEJICTABICHUN O IIPUPOAC

21.05.2024

66

Pe3epBHbIil ypok. MaruuTHoOE T0JI€.
DNEeKTPOMarHUTHAsE UHIYKIIHS

24.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

66







YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» dusuka, 10 kimace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. non
penaxmueit [TapdentoeBoii H.A., AknnonepHoe o6miectBo «3maTenscTBo
«IIpocsemenue»

®wusuka 11 xnacc, /H.C. Ilypermesa, H.E. Baxxeesckas, JI.A. Mcaes, B.M.

Yapyrun. U3gatensctBo "Jpoda"

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
®dwusuka, 10 xmacc/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penaknueit [TapdenteeBoii H.A., AkunonepHoe o6mecTBo «3maTreabcTBo

((HpOCBeHICHI/Ie»

®dwusuka 11 xnacc, /H.C. Ilyperimesa, H.E. Baxxeesckas, [I.A. Vcaes, B.M.

Yapyrun. U3garensctBo "poda"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
UHTEPHET

bubnnoreka — Bc€ mo npeamery «Puzuka». — Pexxum pocryma:
http://www.proshkolu.ru

Buneoonsitel Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru
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