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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TpeOOBaHMWIl K pe3yjbTaTaM
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIETM U3Y4YEHHUs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETO
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUpYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pr3UKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. [IKoabHBIN Kype GU3NKU — CHCTEMOOOpa3yIoni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHWE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAX UACH, KOTOpPbIE MOXHO paccMaTpHBaTh KakK MPUHLMIBL €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€30MMacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEJACTAaBICHUSAX O NPUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (M3UKU pean3yercs MpexkIe
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOphIE B Iporpamme no (usuke oObeIMHEHBI B OOLIMNA CIHCOK YYCHUYECKHUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera (Qusuku. Ilpm »TomM obecrneuuBaeTcss OBJIAJACHUC
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacUE€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKArOIIeH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecledeHno y4eOHOTro mporiecca 0a30Bblii ypOBEeHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOEe OOOpYyAOBaHWE JJIS BBIIOJTHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUNCICHHBIX B TMporpaMMe 10 (U3WKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB U OOECTIeYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETFHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (popMHUpOBaHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpeacTaBICHUNA O poNMH (PU3UKHU IS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

npolecce U3y4eHus Kypca GU3UKH Ha ypPOBHE CPEAHET0 00IIero 00pa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIOBUSIM 3a]1a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCIIEPUMEHTOB, aHAIM3a M HHTEPIIpPETalid WHGOpPMAIIIH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1abOpaTOpHBIX pPabOT U OMBITOB C Y4E€TOM HWHIUBHUAYaJTbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TCOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuueitHoe  nBwkeHWe. [[BukeHWEe  MarepualbHOM TOYKHA MO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBU>)KECHUE CHAPSI0B, LICTIHbIC U PEMEHHBIC MEpeIayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEIEICHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI. MaTEpUaIIbHOMN TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTepUabHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUSI U cuiia TpeHus mokosi. KoadduuueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TPUMEHEHUE: MOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTaJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U MU3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo BemecTsa. [locTtosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3ompoliecchl B UealbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JIUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBIICHUS U TEMIIEpaTyphl BO3lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJUHAMHKHK K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevictBus TemwtoBoi mammHbl. [{ukn KapHo m ero koaddummeHT moiae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEpPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnpiT MO aauabaTHOMY pacCIIUPEHUI0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHjeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Terna. AHU30TPOIHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU MOIYYEHHUS! COBPEMEHHBIX MaTEpPUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Teln. OJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX

3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
JIIEKTPUYECKOTO 3apsia.
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BsaumopeiictBue 3apsa0B. 3akoH Kynona. ToueuyHbli 2IEKTPUYECKUI 3apsi.
OnekTpudeckoe mnoje. Hanpsbk€HHOCTh  AnekTpuueckoro mnojsa.  [IpuHiun
CYNEPIIO3ULUH SJICKTPUUECKUX TOJIeH. JIMHMM Hanps>KEHHOCTH 3JIEKTPUUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
MOTCHIMANOB. [IpOBOAHWMKM W JNUINEKTPUKA B 3BJIEKTPOCTATUYECKOM MOJIE.
JlvanexTpryeckast MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIEKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIIOCKOTO KOHAEHCATOpa OT  IUIOLIAJIH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUUECKOE COIMPOTUBIICHUE. YIEIbHOE COINPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapajlIeIbHOE, CMEIIIAHHOE COCTMHEHUE MPOBOJHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBJIECHHWE HWCTOYHHKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi enu. KopoTkoe 3aMbIkaHueE.

DJIEKTpOHHAasi ~ OPOBOAMMOCTH  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNeKTpUYEeCKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TomynpoBOHUKH. CobOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTD
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.
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OnexkTpuyecknuid TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIepMeETp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTPOBOAHUKOBBIN IHO/, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIeKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTB BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yyeHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHA B 10 Kiacce oCyLIECTBISETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTe€MaTHUKH,
Ouonoruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4yHbId (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabosa, rurnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIJIOOOMEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIAayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.
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Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS IUCCOLMAINS,
rajibBaHMKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBHXKEHUM C HCIOJIb30BAHHMEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MNOIIIUITHUKH, WCIIOJIb30BAHHE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIPyTHe), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUU
MOJy4YCHUS COBPEMEHHBIX MaTEpUAIIOB, B TOM YHUCIE€ HAHOMAaTEpUAIIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEINIbHBIC MPUOOPHI, TATbBAHHKA.

11 KVIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MAarHuTHBIX noyied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOW
WHYKIWU TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe TOJie MPOBOJHMKA C TOKOM. KapTuHa JNHHUN WHIYKIUU
MarHuTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeiicTBre NpoOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBIICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHne DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHOU
WHIYKIUU. OJEKTPOJBIXKYIIAS CUla HWHIAYKUMH. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu @apazes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABWKYIIAS CHJIA HHAYKIAH B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHHE CaMOMHAYKUHUH. OJEKTPOABUKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.
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TexHudeckue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, JJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIHOHHAS 1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOT'O MTy4YKa MarHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3auMopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBeHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBHKYIIECH CHJIBI MHAYKIIUM OT CKOPOCTH HU3MEHEHHUS
MarHuTHOTO IIOTOKA.

SIBeHrEe CAMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUNHblE KOJ1€OAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KoOJIeOaHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammummryga u (aza KoseOaHUU.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCaNbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouMx KojeOaHusX. BrIHYXIeHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BoiHy ) A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennplii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIJIBI TOKA U
HaIpsHKEHUS.

Tpancopmarop. [IponsBoacTBo, mepegadya u MOTPeOICHUE DIECKTPUIECKON
DHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, F€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpONEpeIay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaOnronenue 3atyxaromux KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Hab6monenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHaHnc mnpu MOCIENOBATENIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopnenp TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMacHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HnuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, MOsIpu3aIus, nudpaxims,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[[Ixana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMITBI PAIMOCBS3U U TENEBUACHUSA. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBAasl IUAarHOCTHKAa B TEXHHKE M MEAMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

O6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneoGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6mronenune natepdepenninu n qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HAaHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX — BOJIH: OTpPa’KEHHE,
peroMIICHUE, MONSIpU3anus, AMPpakius, HHTepPepeHus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETA. AOCOTIOTHBIN MMOKA3aTelNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKash CHJla TOHKOM JuH3bl. [locTpoeHue wuzoOpaxeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JJaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcaoBuUe HaOIIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBAa M MPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAsS
ONTHKA, TU(PpaKIIMOHHAS peléTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMJIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYTpeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Hab6mronenune naTepdepeninu cBera.

Hab6mronenune nudpaxium ceera.

HabGmronenue nucnepcuu ceera.
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[TomydyeHue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyuenue criekTpa ¢ TOMOIIbIO AU(PPAKINOHHON PEIIETKY.
HabGnronenue noasipusalnuy CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul
W3mepenue nokasaresns NpeaoMIICHHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeHUAJIBHON TEOPHH OTHOCHUTEIBLHOCTH

['panuupl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCHUTEJIBHOCTE OJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YACTOTON. DHEPIUs
U UMIyJbC (poTOHA.

OTtkpoiTue 1 ucciaeaopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKOHbI
dbororddexra. YpaBHenue ODiinmreitHa s gortodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
dboToaTuMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas moxpens aroma. Ilocrymatel bopa. M3nydenune wu moriomieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp YpOBHEW 3HEPTUH aTOMa BOAOPO/IA.
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BousiHoBbIE cBOlicTBa yacTull. Bosnsl ne bpoiis. KopycKyisipHO-BOJIHOBOM
JyaJInu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3ITy4YCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul
Hab6nronenue TMHEHYaToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio saapa. M30Tormsl.
Anbda-pacnag. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.
OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Macchl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpobnemMbl W TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTaIbHbIE B3aUMOJIeHCTBUA. EAMHCTBO Pu3nyeckoil KapTUHBI MUpA.
TexHuueckue yCTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii axcnepumenm, nabopamopmvie pabomul
HccnenoBanre TpeKOB 4acTUIL (MO0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjemMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Ortarbl pa3BUTHs acCTpOHOMUHM. [IpHKiIagHOe 1 MUPOBO33PEHYECKOE 3HAUECHHE
aACTPOHOMMUM.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBUKCHUE.

ConuHeyHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTtounuk sHepruum ConHua U 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJacC —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM IOCIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoJiHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenne u aBwxkeHue CosHIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa66ia. Pazberanue raiakTuk.
Teopust bonpiioro B3peiBa. PemkToOBOE M3ITyUeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKECHUH ISl OTPEICIICHHS TTOJIOKEHHUSI HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JIlyHsl, miianet, Mieunoro [lytu.

O06o0maroniee NOBTOPEHUE

Ponpr ¢u3uku uW acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAJILHOM M ATUYECKOM cepax AeATeTbHOCTH YEIOBEKa, POJIb U MECTO (DH3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHUPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPaA, MECTO
(bU3NYECKON KapTUHBI MHpa B OOIIEM PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEAICTaBICHUHN O PUPO/IE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocylecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C W3yYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (uznueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewieHHWE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKHUE
GyHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
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MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKU TOJO0O0US TPEYTOJHHHUKOB,
OTpe/ieNieHUE TIOMAAH MIOCKUX (GUTYp 1 00bEMA Tell.

buonocusa: snekTpuueckue SBICHUS B KMUBOW MpUpoOJE, KoyeOaTeabHbIE
JBIKEHHUS B SKMBOW MPUPOJIEC, ONTHYECKUE SIBICHUS B KMBOU MpUpoje, JeHCTBUE
paaualuu Ha >KMUBbI€ OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTALIMYECKAsE CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIu3.

l'eocpagusa: wmarHuTHBIE TONIOCA 3€MJIM, 3K MArHUTHBIX Py,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JIMHUAWA 3JEKTPOINEpENay, TeHepaTop NEPEeMEHHOro TOKa,
ANIEKTPOJBUTATENNb, WHAYKIIMOHHAS I€4Yb, pajap, pPaauONpUEMHHK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
coJiIHEeYHasi barapes.
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IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YyOEKJCHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKU 00YyYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIIBHOCTh B MHTEpPECAX TIPa)IaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJIEHTUYHOCTH,
NaTpuOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYAsA ICTETUKY HAYYHOIO TBOPYECTBA,

npucyiero pu3n4eckon Hayke;
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5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTHYECKOM HAIpPaBIECHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKH  OCYHIECTBJIATH IPOEKTHYI0O U HUCCIIEJOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIU ACATCIBHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJIITH  3aKOHOMEPHOCTH M MPOTHUBOPEYMST B  PACCMATPHUBAECMBIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
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BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSIMH W METOAaMHU
buznueckoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKONW U MPOSKTHON ACSITENbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOrOo COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METOJIOB MIO3HAHUS;

BJIa/JIeTh BUJAAMU JICATEIBHOCTH 10 TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpHpETalui, MPeoOpa3oBaHUI0 W MPUMEHEHUI0O B PA3JIMYHBIX YYEOHBIX
CUTYallMsIX, B TOM YUCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (HU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HAaXOAUTh apryMEHTHI JUId J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHWs 3a7aud pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOMU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (U3MKe B MPAKTUYECKYIO OOJIACTh
KHU3HECITSIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIa/ICTh HABBIKAMH TMOJIy4eHHUs WHPOpPMAIUN (PU3UIECKOTO CONEpKaHUsS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATH TOWCK, aHaJu3,
CUCTEMAaTH3alMI0 U WHTEPIPETalNni0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLIEHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aady  C CcoONofeHHEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COAEpX aHUS B Pa3IMYHbIX (QopMmarax c
yu€TOM HazHayeHHsI THPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMpAsi ONTUMAIbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:
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OCYILECTBIATH OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacro3HaBaTh MPEANOCBUIKA KOH(DIUKTHBIX CHUTyallMd M CMSr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTWUYHO H3JIaraTb CBOI0 TOUYKY 3PEHHs C HCIIOJIIB30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaKIOr0 YJIeHA KOJUICKTHUBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIJISITh IUIAH JCUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOErO BKJAJAa M KAXKIOTO YYaCTHHKAa KOMaH[bl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBaTh HJEU C TMO3UIHH HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe el CTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMUHBIX MPEIOUYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bu3MKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIILHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LIECIISAM;
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BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedieKCHMH  KaK  OCO3HAHMS
COBEpIIIACMbIX JIEUCTBHA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yJbTaTOB U
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHI)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPUHUMATh ce0sl, MTOHUMAsi CBOU HEJIOCTAaTKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeATETLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mpornecce qocTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUSI MPOTPAMMBI
no (¢u3MKe IS YPOBHS CpPEIHEro oOIIero oOpa3oBaHUs Yy OOydYarOnIuXcs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, TIPE IO Iar aFOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS PA3BUTUS COOCTBEHHOM AMOIIMOHAILHON CPephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIOUYAIOIIECH CTpEMJIEHHE K JIOCTHKEHUIO LU U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTICPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3peiaTh KOH(IUKTHI.

NPEIMETHBIE PE3YJIBTATbBI
K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YJArOIINXCSl YMEHUM:
JEMOHCTPUPOBATh Ha MPUMEPAX POJib U MeCTO (U3UKK B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU JACSATEIIbHOCTH JIFOAEH;
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YUUTBHIBATh TPAHUIBl MPUMEHEHHUA W3YYCHHBIX (U3NYECKUX MOJEIIEeH:
MaTepuagbHas TOYKa, HHEpIUAIbHAs CUCTeMa OTCYETa, aOCOIOTHO TBEPAOE TEJO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsi]l IPU pelIeHnU GU3NUECKUX 3a/1a4;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KHUHETUYECKON TEOpUU CTPOCHMS BELIECTBA U
ANEKTPOJMHAMUKH:  pPaBHOMEPHOE M  PABHOYCKOPEHHOE  NPSIMOJIMHEWHOE
JBUKEHHE, CBOOOJHOE TMAJEHUE Tell, ABW)KEHHE IO OKPYXHOCTH, WHEpPLHUI,
B3auMozeicTBue Tel, AU(Qy3usi, OpOYHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPJBIX TeN, U3MEHEHNE 00BbEMA TeJl IPU HArpeBaHUM (OXJIaKIECHUH ), TEIIIOBOE
paBHOBECHE, UCIApPEHHE, KOHJEHCALMs, IJIABJIEHUE, KPUCTAUIM3AlMs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, INOBBIIICHHE JABJICHHS Ta3a [IPU €ro Harp€BaHUU B 3aKPHITOM
COCyZE, CBSI3b MEXKIAYy IapaMeTpamMu COCTOSIHUS Ta3a B HM30IPOLEcCcax,
AIIEKTPU3aLUs TEJ, B3AUMOJECHCTBUE 3aps/I0B;

OMKCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3Ys (PU3MUECKUE BEITUUYMHBI:
KOOpAMHATA, IyTh, NEPEMELIECHNE, CKOPOCTh, YCKOPEHHME, Macca Teina, CHIa,
UMITYJIbC Te€Jla, KUHETHYECKasi YHEeprus, NOTCHIHMAIbHAS SHEPrUsi, MEXaHUYeCKas
paboTa, MexaHMUYecKas MOIIHOCTb, MpPHU ONMCAHWU HPABUIBHO TPAKTOBATH
(Gu3NYECKUi CMBICH HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EIUHMIIbI,
HaXOoJUTh (OPMYJbl, CBA3BIBAIOLIME JaHHYIO (DU3UUYECKYIO BEJIMYHMHY C APYTUMHU
BEJIMYMHAMU;

ONMCHIBATh H3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUJIOBBIE SBIICHHUS,
UCHONB3Ys (PU3MUECKHE BEJIMYMHBI: JaBJICHHE ra3a, TeMmIeparypa, CpeaHss
KMHETHYECKash SHEPIUsl XaOTHYECKOTO JBHYKEHUS MOJIEKYJ, CPEJHEKBAAPATHYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (PUIIMEHT TMONE3HOTO JAEWCTBUS TEIUIOBOTO JBUTaTessl; MIpH ONUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (UBWYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, WX
00O3HAUYEHUS W EOUHUIBI, HAXOIUTh (POPMYJbI, CBS3BIBAIOIINE JAHHYIO
(bU3MYECKYIO BEIMYHUHY C IPYTUMH BEIMYMHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
ABJIEHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3MYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIIEKTPUYECKOE M0JI€, HANMPSKEHHOCTD MOJISA, MOTEHIMAN, PA3HOCTh MOTEHLIUAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLIUE
JAHHYI0 (U3UYECKYIO BEJIMUYHMHY C APYTUMH BEIMUYUHAMY;

aHaJIM3UPOBaTh (PU3NUECKHE MPOLECCHl U SIBJICHMSI, UCHONB3YS (U3UUYECKUE
3aKOHBI ¥ MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHUs MEXAHMYECKOW DSHEpPrUHM, 3aKOH COXPAHEHUs HMILYJIbCa,
IPUHIUI CYNEPHIO3ULIMHA CHWJI, IPUHLUUI DPABHONPABUS HHEPLUHUAIBHBIX CUCTEM
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OTCUY€Ta, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHS BEIECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIHH TEILUIOBOTO JBMXEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu »>TOM pa3iinyaTh CJIOBECHYIO
(bOpMyIMPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BBIPAKEHHE U YCIIOBUS (TPaHMIIB,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBINIOJIHATh OKCIIEPUMEHTHI 10 UCCIIEIOBAHHUIO (PU3NYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEpPEHUs (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(GuKCUpOBaTh pe3yNbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3UUYECKUX BEJIMYMH B
BU/JIEe TaOJIUILI U TPpapUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEJOBAaHUN B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOoOXoauMble Jisi €€ pellleHUs, TPOBOAUTh PacyE€Thl U OLIEHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

pelnaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUH C OMNOpOM HA HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIC
WH(OPMAIMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEJICTABJICHUS YIEOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOJTYyUYSHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMAILIUIO;
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MIPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE MPOLECCOB OKPYKAIIIET0 MHUpPA, B pPAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCETHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3IMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBbHOCTU JIFOJAEH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEeH:
TOYEYHBIN AJIEKTPUYECKUU 3apsifl, JIyd CBETA, TOYCYHBIA UCTOUYHUK CBETA, SIAECpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siApa MpH PElIeHUH (PU3MYECKHX
3a1ay;

pacrno3HaBaTh (puU3MUECKHUe SBICHUS (TPOIECChI) U OOBIICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKH: DIIEKTPUUYECKAsS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JCHUCTBUSA TOKA, B3aUMOJICHUCTBUE
MarHuToOB, JJICKTPOMAarHuTHAas WHAYKIUs, JACHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHnus, audpakuus W TOJNSpPU3alUsg CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3ghext (hoTodrddhexT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHEWYAaTOr0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |

QJICKTPOMArduTHBIC SBJICHUSA (Hpoueccm), HUCIIOJIb3Yys (bI/IBI/I‘IeCKI/IC BCINYHUHBI:
BHCKTPI/I‘ICCKI/Iﬁ 3apsdaa, Chjla TOKa, JJICKTPHUYCCKOC HAIIPSKCHHEC, JSJICKTPUUYCCKOC
COIIPOTHUBJICHUC, PA3HOCTL MOTCHIOMUAJIOB, JJICKTPOABMKYHIAsI CHUJIA, pa60Ta TOKa,
HHAYKOWA MAarHvuTHOIrO I10JIsA, CHJIA AMnepa, CHJIa HopeHua, HHAYKTUBHOCTDH
KaTyIIKHU, DHCPIUA IJICKTPUYCCKOIO WM MArHUTHOI'O HOHeﬁ, NnepuoJg M 4YacToTa
KoJicOaHU B KOJeOaTCIHHOM KOHTYpPEC, 3apidd M CHJIa TOKa B IIPpOHCCCe
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TapMOHMYECKHUX JJIEKTPOMATrHUTHBIX KoJieOaHWi, (OKYCHOE pAacCTOSHHE U
ONTHUYECKasi Ccuja JHMH3bI, NMPU OMHCAHUM MPABHIBHO TPAKTOBATH (U3UUYECKUIN
CMBIC]I HCIIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUYEHHs M €JAMHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYNHAMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M MPOIECCHl, HUCIOJIb3Ys
¢usznyecKkue BEIMYUHBL: CKOPOCTh DJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBA3BIBAIOLIME JIAHHYIO (PU3HYECKYI0 BEJIMYMHY C JPYTHUMH BEJIMYMHAMU,
BBIYHCIIATh 3HAUCHHE (PU3NYECKON BETUUNHBL

aHaJIM3UPOBaTh (PU3NUECKHUE MPOLIECCHl U SIBICHMSI, UCHOJB3YS (U3UUYECKUE
3aKOHBI U MPUHIMUIBL: 3aKOH OMa, 3aKOHBI IOCJIEN0BATEIBHOTIO U NapaJLIEIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Joyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJMHEHHOTO PacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHMS JHEPrUH, 3aKOH COXPAaHEHHs HMMILYJIbCA, 3aKOH COXPAHECHMSI
IIEKTPUYECKOTr0 3apsA/ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YMCIIA, MOCTyJaTel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
IPUMEHUMOCTH;

OINPENENATh HAIIPaBJICHUE BEKTOPA MHAYKLIUA MAarHUTHOIO MOJISl POBOJIHUKA
C TOKOM, cuiibl AMmnepa u cuisl Jlopenua;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSIMBIX UM KOCBEHHBIX HM3MEPEHUM: IMPU 3TOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYILECTBIISTh NMPSMbIE U KOCBEHHbIE U3MEPEHUsI PU3NYECKUX BEITUYUH, PU
TOM BBIOHMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS W HCIOIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
OpsIMBIX M3MEPEHMI: TMpU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBAThH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEIMYMH B BUAC TAOIHI[ U
rpaduKoB, enaTh BEIBOBI [0 PE3yJIbTaTaM UCCIIEIOBAHMS;
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co0oaTh mpaBuia 0€30MacHOTO Tpy/Ja MPH MPOBEICHUH HCCIIEOBAHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JEATEIbHOCTH C HMCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPONCTB M JIA0OPATOPHOIO
000py10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (hPHU3UUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEeoOXoauMble Jisi €€ pelIeHHs, TPOBOJUTh PACUEThl U OILEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYMHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LETIOYKY PACCYKIECHHM C ONOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuznyecKue sBICHUS,

UCIONB30BaTh  IMPU  pPELIEHUH  yduyeOHBIX  3aJad  COBpPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U NIPEICTABJICHUS YUYEOHOW W Hay4YHO-TIOMYJIIPHON MH(GOPMALIMH, TOTYYEHHON U3
pPa3IMYHBIX UICTOYHUKOB, KPUTUYECKH AHATIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

OOBSACHATh MPUHUUIBI JCHCTBUA MAalIMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

NPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEICHUS B OKPYXAIOLIEH CpeJie;

paboTaTh B TpyHHe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh PabOTy TPYyNNbl, PaLMOHAIBHO PpACHpPEleisTh O0OS3aHHOCTH U
IJJAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE PACCMATPUBAEMOMN MTPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKnuid TOK. TOKHU B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCUTEILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 bubmaorexa LJOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPOD®U3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHKE 4 ng;;ﬁf;igrouﬁ £41007¢
Hroro no pasneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrpoJabHnblie [IpakTuyeckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 ®usuka — Hayka o npupoje. Hayunbsie MmeTosl 1 bubnuorexa [JOK
MIO3HAHUS OKPY’KAIOLIEro MUpa 02.09.2024  https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusuku B popMupoBaHuu
2 COBPEMEHHOM i)a HO K(E EI/IHIz MUpa, B 1 bubmorexa HOK
P e P P 05.09.2024  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
Mexanunueckoe nBuxkeHue. OTHOCUTETHLHOCTD
3 MEXaHUYECKOTOo JIBIKeHus. [lepemenienue 1 bubmmorexa [JOK
8 - epevient ’ 09.09.2024  https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE
4 PaBHOMEpHOE IPSIMOTMHEWHOE IBH)KEHUE 1 bubmmorexa [OK
P P A 12.09.2024  https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOIMHENHOE IBHKEHUE 1 bubmmorexa [TOK
YEKOP P A 16.09.2024  https://m.edsoo.ru/ff0c372e
6 CBoOonHoe majeHue. Y ckopeHrne cBOOOHOTO 1 bubnmnorexa [JOK
MaaeHus 19.09.2024  https://m.edsoo.ru/ff0c39cc
7 KpuBonunerinoe npmxenue. /[Brmxenue 1 bu6mmorexa [IOK
MaTepUaIbHONW TOUKH 10 OKPYKHOCTH 23.09.2024  https://m.edsoo.ru/ffOc3ada
[TpuHIIUTT OTHOCUTENBLHOCTH [ amuiest.
8 NuepumnansHbie cuctemsl otcuera. [lepBroiit 1 bubmmorexa [JOK
pr PP 26.09.2024  https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca tena. Cuina. [IpuHuun cynepno3unuu 1 bubnuorexa [IOK
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cui. Bropoit 3akoH HproTtoHa 11t MaTepuaibHON 30.09.2024  https://m.edsoo.ru/ff0c3be8
TOYKH
10 Tperuii 3akoH HproTOHA [U1s1 MarepuaibHbIX bubnuoreka [IOK
TOYEK 03.10.2024  https://m.edsoo.ru/ff0c3be8
1 3aKOH BCEMUPHOTO TATOTeHUs. Cuia TSKECTH. bubnmoreka [JOK
IlepBas kocMHYECKasi CKOPOCTh 07.10.2024 = https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 C .3 I'yka. B
wia ynpyroctu. 3akoH ['yka. Bec tena 10.10.2024  https://m.edsoo.ru/ff0c3el8
Cuina tpenusi. Koapunment tpenus. Cuna
13 con OEBJIGHI/M 1 qI?;[BI/I)KeHI/II/II) TeNa B bubmorexa HOK
P P 14.10.2024  https://m.edsoo.ru/ffOc3f76
JKUJIKOCTH WJIH Ta3e
[ToctynarensHOe U BpaliaTelbHOE ABIKEHUE
14 a0CoOJIIOTHO TBEPAOTO Tejla. MOMEHT CHIIBI. bubnnoreka [JOK
[Ineyo cunbl. YenoBust paBHOBECHUS TBEPIOTO 17.10.2024 = https://m.edsoo.ru/ff0c41a6
Tena
Hmnynsc MaTepuanbHONW TOYKU, CHCTEMBI
15 MaTepuaibHBIX TOYeK. IMITylbe cuitbl. 3aKOH bubmorexa HOK
) ' 21.10.2024  https://m.edsoo.ru/ff0c43d6
COXpaHEHUS UMITyNIbCa. PeakTHBHOE BHKEHHE
Pa6ota u momHOCTE cuibl. Kunetnueckas
16 SHEpPrusl MarepuanbHoil Touku. Teopema 00 bubmorexa HOK
P P o p 24.10.2024  https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKON YHEPTrun
[TorenumnansHas sueprus. [lorennmansHas
17 SHEPTHS YIPYyro 1e(OpMUPOBAHHON TIPYKUHBI. bubnmuorexa [JOK
[TorennmaneHas sHEprys Tesa BOIU3U 07.11.2024  https://m.edsoo.ru/ff0c461a
MOBEPXHOCTU 3EMIIH
[ToTeHIMaMbHBIE U HETTOTCHITUATBHBIE CUJTBI.
18 CBs13b pabOTHI HEMOTCHIIMAIBHBIX CHIT C bubmorexa [JOK
P 11.11.2024 = https://m.edsoo.ru/ff0c478c

M3MEHEHHEM MEXaHUIECKOM OHEPTHUU CUCTEMBL
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TeN. 3aKOH COXPaHEHUS! MEXaHUYECKOM dHeprun

JlaboparopHnas pabota «lccienoBanue CBSI3U
paboThI CUIIBI C UBMEHEHUEM MEXaHUYECKOM

19
SHEPTUU Teja Ha MPUMEPE PaCTSHKEHUS 14.11.2024
PE3UHOBOTO JKT'yTa
20 KoHnTtpoibHas paborta o teme «Kunemaruka. bubnnoreka HOK
JlnHaMuKka. 3aKOHBI COXPaHEHUSI B MEXAHUKE 18.11.2024  https://m.edsoo.ru/ffOc4b74
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
21 KMHETUYECKOl Teopuu. bpoyHOBCKOE JBIKEHNE bubmorexa LHOK
pHi. BPOYH ' 21.11.2024  https://m.edsoo.ru/ffOc4dc2
Tppysms
XapakTep ABUKECHUS U B3aUMOJICHCTBUS YaCTHIL
22 .M i
BGHI?CTBa 0JIeTI CTPOEHUSI Ta30B, KUIKOCTEH 25 11.2024
U TBEPBIX TeEll
93 Macca monekyn. KonnuecTBo BemecTsa.
[TocTostnuas ABoraapo 28.11.2024
24 TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. lllkana remneparyp Llenbcus 02.12.2024
o5 Uneanwusiii ra3 8 MKT. OcHoBHOE ypaBHEHHE bubnuoteka [JOK
MKT 05.12.2024  https://m.edsoo.ru/ffOc4fde
AGcomoTHas TemrepaTypa Kak Mepa cpeiHein
26 KMHETUYECKOW SHEPTUU IBUKEHUS MOJIEKYJI bubmmorexa [JOK
y o 09.12.2024  https://m.edsoo.ru/ffoc511e
VYpasuenue MenaeneeBa-Knaneripona
27 3 I
akoH JlanbToHa. ["a30BbIe 3aKOHBI 12.12.2024
JlabopaTtopHnas paborta «HcciaenoBanue
28
3aBUCHMOCTH MEXAY apaMeTpaMH COCTOSHUS 16.12.2024
pa3pexKEHHOTO Ta3a»
29 N3omporieccrl B n1eaaTbHOM Ta3e U UX bu6mmoreka [IOK
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rpaduvecKoe MpeCTaBIcHIE 19.12.2024  https://m.edsoo.ru/ff0c570e
BHyTpeHHss1 sSHeprus TepMOIUHAMUYECKON

30 CUCTEMBI U crIoco0bI €€ n3MeHenus. KoamaecTBo bubnnoreka [HOK
TEIUIOTHI U paboTa. BHyTpeHHSsIs SHEPTHs 23.12.2024  https://m.edsoo.ru/ff0c5952
OJIHOATOMHOTO HJICaTHHOTO Ta3a

31 Bunbl Teronepenaun Bubmaorexa ITOK

26.12.2024  https://m.edsoo.ru/ff0c5c36

VY aenbHas TeroéMKocTh BemecTBa. KomuduectBo

32 TEIJIOTHI TIPH TeTuIonepeaayue. AauadaTHbIi bubnmorexa LOK

28.12.2024  https://m.edsoo.ru/ff0c5c36

nporecc

33 [IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnnorexa [HOK
IPUMEHEHHE K N30IIpoLeccaM 09.01.2025  https://m.edsoo.ru/ff0c5efc

34 HeobOpatumocTs mporieccoB B mpupojae. Bropoit bubmuorexa [JOK
3aKOH TEPMOIUHAMUKHI 13.01.2025  https://m.edsoo.ru/ff0c6230

35 [Tpunuun geiictusa u KIIJ[ rennoBoit mammHbl 16.01.2025 ngjﬁ;f;i?ﬁ}; 0c600a

36 uxi Kapro u ero KITJ] 20.01.2025

37 DKoJornyeckre npoodaeMbl TEIIOHEPTeTHKU 93.01.2025

38 O6o6maromuit ypok «MonekymsipHas (hu3ukKa. bubnuoteka [JOK
OCHOBBI TEPMOJUHAMUKH» 27.01.2025  https://m.edsoo.ru/ff0c6938

39 KonTponbhas pabota no teme «MosekynspHas bubmuoreka [IOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI 30.01.2025  https://m.edsoo.ru/ff0c6a50

40 [Tapoo6pazoBanue u koHaeHcaus. Mcnapenue u bubmuoreka [IOK
KHUIIEHNE 03.02.2025  https://m.edsoo.ru/ff0c63b6

41 AOGCom0oTHAs M OTHOCUTEIbHAS BIIAXXHOCTh bubmmorexa [TOK

https://m.edsoo.ru/ff0c64d8
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BOo31yxa. Haceliennslii map

06.02.2025

Teépnoe Teno. Kpucrannuueckue u amopgHbie

42 Tena. AHU30TPOIUS CBOWCTB KPUCTAIIIOB bubmmorexa [TOK
' P P ' 10.02.2025  https://m.edsoo.ru/ff0c65f0
Kunkue kpucramipl. CoBpeMEeHHbBIE MaTEPHAIBI
43 [1naBneHue u Kkpucramuzanus. Y geibHast bubnmoreka [JOK
terioTa riaBieHus. Cyoaumanus 13.02.2025 | https://m.edsoo.ru/ff0c6708
bubmuoreka [JOK
44
YpabiieHiie TEMLI0BOro Gaaica 17.02.2025  https://m.edsoo.ru/ff0c6820
45 DnekTpuzalus Tej. DIeKTpuueckuit 3apsa. Jsa bubnnoreka [JOK
BU/JIA 3JIEKTPUUECKUX 3apsiioB 20.02.2025  https://m.edsoo.ru/ffOc6bcc
46 IIpoBOAHUKY, JUIIEKTPUKU U ITOIYIIPOBOIHUKH. bubnuorexa [JOK
3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsaa 24.02.2025  https://m.edsoo.ru/ffOc6bcc
47 B3aumoneiictBue 3apsiaoB. 3akon Kynona. bubnuorexa [JOK
ToueuHbIN ANMEKTPUUECKUN 3apsi 27.02.2025  https://m.edsoo.ru/ffOc6ced
Hanpspk€HHOCTB 37IEKTPHYECKOTO TIOJIS.
48 [IpuHIMIT CYynEepNO3UIINY AIEKTPUUECKUX TTOJICH bubmmorexa [JOK
P ymep P ' 03.03.2025  https://m.edsoo.ru/ffOc6df2
JInHnn HanpsKEHHOCTH
49 Pabora cnit anekTpocTaTHYecKoro mods. bubnuoreka [IOK
[ToTenuuman. Pa3HoCTh NOTEHLIMATIOB 06.03.2025  https://m.edsoo.ru/ffOc6f00
[TpOBOTHUKY U TUIICKTPUKH B
50 3J'IpeKT OCTaTI/I‘leI:ZKOM noljle Judnexktpudeckast bubmmorexa [OK
P ' P 10.03.2025  https://m.eds00.ru/ff0c7018
MPOHUIIAEMOCTh
N bubnmoreka [JOK
51 C) .K
HCITPOSMEDCTR. ROUACHESTOP 13.03.2025  https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTh TIOCKOTO KOHJIEHCATOPA. bubnmoreka [JOK
DHeprusi 3apsyKeHHOT0 KOHJIEHCaTopa 17.03.2025  https://m.edsoo.ru/ff0c72c0
53 JlaGoparopHas pabota "M3mepenue
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ANIEKTPOEMKOCTH KOHAEHcaropa"

20.03.2025

54

55

56

57

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOIMMUPOBAIBHOTO anmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHE IEKTPOIpUOOpOB

DJIEKTPUUYECKUI TOK, YCIOBUSA €0

cymiectBoBanus. [loctosHubIi TOK. Crita TOKa.
Hanpsokenne. Conpotusnenue. 3akoH Oma 1i1s

y4acTKa Lenu

HOCHGHOB&TGHBHOG, nmapajujicjbHOC, CMCIHIAHHOC

COoeMHEHHUE MPOBOIHUKOB. JlabopaTopHas
pabota «/3y4ueHne CMEIIaHHOTO COSMHEHHUS
PE3UCTOPOB»

PaboTa 1 MOIIIHOCTB AJIEKTPUUECKOTO TOKA.
3akoH J[xoynsa-Jlenna

0.5

03.04.2025

07.04.2025

10.04.2025

14.04.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 715 TOJTHOM (3aMKHYTOM)
aneKTpudeckon uenu. Koporkoe 3ambIkaHue.
JlaGopatopHas pabota «3mepenue D/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET O
COIIPOTHUBIICHUS

0.5

17.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

ONeKTpOHHas IPOBOJUMOCTH TBEPABIX
METaJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOANMOCTb

21.04.2025

60

61

DNeKTpuYecKuil TOK B BakyyMme. CBoiiCcTBa
3JIEKTPOHHBIX ITyYKOB

[TonynmpoBogHUKH, UX COOCTBEHHAS U
MpUMecHas MpoBoAUMOCTb. CBoiicTBa p—N-

24.04.2025

28.04.2025

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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nepexoja. [lomynpoBoAHIKOBBIC TPHOOPHI

DNEeKTPUUECKHI TOK B paCTBOpax M pacriaBax

62 DIIEKTPOJIUTOB. DIEKTPOIUTAYECKAS 1 bubmoreka LIOK
P ' P 05.05.2025  https://m.edsoo.ru/ff0c82ba
JIUCCOIMAIUA. DIIEKTPOIIU3
DJNIeKTpUYECKUi TOK B razax. CaMoCTOsITENbHbIN
63 A HECAMOCTOATENBHBIN pa3pan. Moaaus 1 bubmoreka LIOK
paspAx. ’ 12.05.2025  https://m.edsoo.ru/ff0c84ae
IImazma
DnekTpuueckue mprudopbl U YCTPOMCTBA U UX
64 [IPaKTH4YEeCKOe ITpuMeHeHue. [IpaBuiia TEXHUKHA 1 bubmaorexa LIOK
P P P 15.05.2025 = https://m.edsoo.ru/ff0c86fc
0€30I1aCHOCTH
. bubnuorexa [JOK
1
65 Obobmaroumit ypok «IneKTpoHHamHia» 19.05.2025 https://m.edsoo.ru/ff0c88he
KoHTpoinbHas pabora 1o Teme
66 «2Onexrpocraruka. [IoCTOSHHBIN DIIEKTPHUECKUIA 1 bubmiorexa IJOK
P ' p 22.05.2025 @ https://m.edsoo.ru/ff0c8a8a
TOK. TOKHM B pa3iIM4HBIX CpeIax»
67 PesepBHblit ypok. KonTponbHas paboTa 1o reme 1 bubnnoreka [JOK
"OnekTpoaguHaMuka" 26.05.2025  https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O6001maromui ypok no remam 1 bubnnorexka [JOK
10 xnacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourtpoabsnbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoTshI
pecypchl
[TocTosiHHBIE MATHUTHI M UX B3aUMO/ICHCTBHUE. By 10K
. noInoTeKa
1 MaruutHoe HOJIG.UBGKTOP MarHuTHOM MHIYKIIHH. 1 02.09.2024 https://m.edsoo.ru/f0c9778
JIMHUY MarHUTHOW WHIYKIIUN
MarsuTHoO€e noje IpOBOJHUKA C TOKOM. OmbIT bubmmoreka [JOK
2 . 1 05.09.2024
Opcrena. BzaumopaeiicTBue mpoBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
Jla6 0 n
3 aboparopHas padota «/3yueHne MarHuTHOTO 1 1 09.09. 2024 Bbu6moteka [JOK
MOJIS1 KATYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS1 HA TPOBOJHUK C
tokoM. Crmita Ammnepa. JlabopatopHas pabora bubnmnorexa [JOK
4 . 1 1 12.09.2024
«HMccnenoBanne qeNCTBUS MIOCTOSSHHOTO MarHUTa https://m.edsoo.ru/ff0c9acO
Ha paMKy C TOKOM»
JleiicTBrE MAarHUTHOTO TIOJIST HA IBHXKYIIYIOCS
5 3apspkeHHyro dactuiry. Cwna Jlopenra. Padora 1 16.09.2024 bubmmorexa [TOK
P Yo - pera- T https://m.edsoo.ru/ff0c9df4
cunbl JlopeHna
DnexTpoMarHuTHas HHAyKnus. [IoTok BekTopa
6 MarHuTHON uHAYKIMH. DJC nHayKnuu. 3aKoH 1 19.09.2024
ANEeKTpOMarHuTHOU uHAyKIu Dapaes
7 JlabopaTopHas pa6v0Ta «HccnenoBanue sSBIEHUS 1 1 93.09.2024 bubnuotexa [JOK
9JIEKTPOMArHUTHON UHIYKIUW» https://m.edsoo.ru/ff0cal50
8 WNunykrusHocTh. SIBnenue camonnaykuuu. 31C 1 26.09.2024 bubmmoteka [JOK
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CAMOWHAYKIUH. BHCPFI/IH MarouTHOTI'O I10JIA
KaTyHIKU C TOKOM. BHGKTpOMaFHI/ITHOC I10JIE

https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX IPUMEHECHUE:
IIOCTOSIHHBIE MATrHUTBHI, 3JIEKTPOMArHUThI,

9 30.09.2024
AJIEKTPOIBHUTaTeINb, YCKOPUTEIH FIEMEHTAPHBIX
YacTHUll, THAYKIHOHHAS 11eYb
10 O6o6maromuii ypok «MarauTHoe 1odie. 03.10.2024 bubanorexa [JOK
DneKTpoOMarHuTHast MHIYKITHS» https://m.edsoo.ru/ff0cab82
KonTponbnas pabota no Teme «MaruuTHoe MoJie. bubnnorexa [JOK
11 07.10.2024
DneKTpoMarHuTHask MHIYKIUS» https://m.edsoo.ru/ffOcad58
CB00O/IHBIE MEXaHUYECKUE KOJIeOaHusI.
I"apmonnueckue konedanus. YpaBHEeHUE bubmmoreka [JOK
12 . 10.10.2024
rapMOHHYECKHX KojebaHui. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEPTUHU
JlabopaTtopHas pabota «lccnenoBanue
13 3aBHCHMOCTH ME€pH0/ia MAJIbIX KoJeOaHul Tpy3a 14.10.2024
Ha HUTH OT JJIMHBI HUTH U MacChl TPy3a»
Konebarenbublit KoHTYp. CBOOOAHBIE
AJIEKTPOMArHUTHBIE KOJIeOaH!s B UIeaTbHOM Eubs 110K
noIMoTeKa
14 0 LA 17.10.2024
KoJIe0aTeIbHOM KOHTYpE. AHAIOTHS MEXKITY 0.20 https://m.edsoo.ru/ff0ch820
MEXaHHYECKUMH U DJIEKTPOMArHUTHBIMHU
KoJeOaHusIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B bubmuoreka [IOK
15 21.10.2024
uJealbHOM KoJiebaTeTbHOM KOHTYpe https://m.edsoo.ru/ffOcb9c4
16 [IpencraBnenue o 3aTyxaromux KojaeOaHHUsIX. 94.10 2024 bubmuoteka [IOK

BLIHy)KI[CHHBIe MEXaHHUYCCKHUE KOJeOaHuUs.

https://m.edsoo.ru/ffOcbb86

43



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

Pe3oHaHc. BeIHYXIEHHBIC 2JICKTPOMArHUTHBIC
KoJIeOaHusA

Ilepemennsblii Tok. CHHYCOUAIBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOIO TOKA.

bubnunorexa LIOK

17 07.11.2024
AMIUIMTYTHOE U IEUCTBYIOIIEE 3HAYCHUE CUITBI https://m.edsoo.ru/ffOcbd34
TOKa U HaMpsHKEHUS
18 Tpauchopmarop. HpOPBBOl[(jTBO, nepegaya u 11.11.2024
MOTpeOJIeHNE IIEKTPUICCKON YHEPTHH
YCTpONCTBO U MPAKTHYECKOE MPUMEHEHUE
19 ANEKTPUYECKOT0 3BOHKA, FeHepaTopa 14.11.2024 bubmmorexa [JOK
p T patop o https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKa, JTJMHHM 3JIeKTponepead
DKOJIOTUYECKUE PUCKH MPHU MPOU3BOJICTBE
20 anekTposHeprun. KynpTypa ucnonb30BaHus 18.11.2024
AJEKTPOIHEPIUH B OBCETHEBHOM KU3HU
MexaHn4yecKkue BOJTHBI, YCIOBUS
21 pacnpoctpanenus. [lepuona. CkopocTthb 91.11.2024 bubnmnoreka HOK
paclpoCTpaHeHUs U JUIMHA BOJHEL. [lonepeunsie u o https://m.edsoo.ru/ff0cca54
MIPOJIOTILHBIEC BOJIHBI
29 3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa 95 11.2024 bubnnoreka [JOK
ToHa. TeMOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DJEeKTPOMAarHUTHBIEC BOJIHBI, UX CBONCTBA U 98.11.2024 bubmmoreka [JOK
ckopocTs. IlIkana 371eKTpOMarHMTHBIX BOJIH https://m.edsoo.ru/ffOccfeQ
24 [TpuHIMITBEI paguOCBsI3U U TeleBUACHU. Pazputue 02.12.2024
cpencts cBs3u. Paanonokanus
25 Kontponbras padota «KonebaHust 1 BOJTHBDY 05.12.2024 bubmorexa [TOK

https://m.edsoo.ru/ffOcc6f8
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[IpsmonuHeitHOe pacpocTpaHeHHe CBETa B

. . bubnuorexa [{OK
26 OJTHOPOJIHOM cpene. ToueyHbI HCTOYHUK CBETA. 09.12.2024 https://m.edsoo.ru/Ff0cd350
JIy4 cBeta
OTtpakeHue cBeTa. 3aKOHbI OTPAXKEHHUS CBETA. Bu6muotexa [JOK
27 y 12.12.2024
[TocTpoenune n300pakeHuil B IIIOCKOM 3€pKaje https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue cera. [lonHoe BHyTpeHHEE
28 oTpaxkerue. [IpenenbHbIi yroi moJIHoro 16.12.2024 bubmmorexa LIOK
P - HPel - o https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPAKCHUS
29 Jlaboparopnas pabota «M3mepeHue moka3aresns 19.12.2024 bubnnorexa [JOK
MIPEJIOMJIEHUS CTEKIIA» https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenue n3o0paxxeHuil B IMH3E. Bbu6mmoteka [JOK
30 y 23.12.2024
@opMyia TOHKOU JIUH3BL. Y BEJIUYECHUE JINH3BI https://m.edsoo.ru/ffOcddle
31 Ha60paT0pHeiﬂ pabota «MccnenoBanue CBOMCTB 96.12.2024
M300paXeHUH B TMH3aX»
Hucniepcus ceera. Cl0XHBIN cocTaB 6e10ro
32 cgeta. L[Ber. JlabopaTopHas paborta 28.12.2024
«HabmoneHne nucnepcun cBeTa»
33 WNuTtepdepennus CBGT?. Hudpaxus cera. 09.01.2025 bubnmnoreka HOK
JudpakuonHas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepeunocTs cBeTOBBIX BOJH. [longpuzanus 13.01.2025 bubmuoteka [IOK
cBeTa https://m.edsoo.ru/ff0cf02e
35 Ontuyeckre mpuOOPH! M YCTPONUCTBA U YCIOBUS 16.01.2025
ux 0e30MacHOro MPUMEHEHUs
['paHUIIBI IPUMEHUMOCTH KIaCCUIECKOU B OK
36 MexaHuku. [locTynarsl cenuanbHOR Teopun 20.01.2025 ~OHoTeRa 1

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCHUTENIHLHOCTD OJHOBPEMCHHOCTH.

bubnunorexa LIOK

37 23.01.2025
3aMeIJIeHre BPEMEHH M COKpAIEHUE JITTMHbI https://m.edsoo.ru/ffOcfa42
DHeprus U UMNYIbC PEISITUBUCTCKOW YaCTHIIBI.
38 CBsI13b Macchl ¢ PHEPTUEH U UMIYJILCOM. DHEPIrus 27.01.2025 bubmorexa LIOK
' . https://m.edsoo.ru/ffOcfc68
MTOKOS
39 KOHTpOJ‘ILHaiI pabota «OnTtuka. OCHOBBI 30.01.2025 bubnnorexa [JOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna [Tnanka. DHeprus U UMITYJIbC 03.02.2025 bubmmoreka [JOK
¢dhortoHa https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. 06.02.2025 bubmmoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonsl poTorddekra. YpaBHeHHe DUHIITEHHA
42 151 poTorddexra. «KpacHas rpaHumay 10.02.2025 bubmmorexa LIOK
A @ panHll o https://m.edsoo.ru/ff0d015e
dboTorddexra
43 JlaBneHnne CBCTa; Omertel I1. H. JIeGenena. 13.02.2025 bubmmoteka IIOK
XuMH4eckoe AeiicTBUE CBeTa https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U IPAKTUYECKOE
44 IpUMeHeHHe: (HOTOINEMEHT, POTOAATUHK, 17.02.2025
CONHEeYHas OaTapesi, CBETOUOT
Pemenue 3agad mo reme «1€MEHTBI KBAHTOBOM bubnuoreka [{OK
4 20.02.202
> OTITHKH 0.02.2025 https://m.edsoo.ru/ff0d0302
Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo
46 accesiHuio a-yactull. [Inanerapnas moaens 24.02.2025 bubmmorexa [IOK
P t P A o https://m.edsoo.ru/ff0d091a
aToma
47 IToctynarter bopa 27.02.2025 bubmmorexa LIOK

https://m.edsoo.ru/ff0dOafa

46



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

Wznyuenue u nornomeHue GoTOHOB MPU

bubnunoreka LIOK
48 nepexcu)/:[e aToMa C OJHOTO YPOBHS DHEPTUHU Ha 03.03.2025 https://m.edsoo.ru/Ffodoafa
npyroii. Buasl ciekTpoB
BosHoBbIE cBOMiCcTBa yacTull. BonnHel ne bpoiins.
49 KoprmyckynsipHO-BOJIHOBOM qyanu3M. CIOHTaHHOE 06.03.2025 bubmorexa LIOK
pIyCKyILIp 4 ' A https://m.edsoo.ru/ff0d0ca8
Y BBIHYXJIEHHOE U3JIy4YeHHE
OTKpbITHE paTMOaKTUBHOCTU. OMBITHI
50 Pesepdopra o onpeneneHnto cocraBa 10.03.2025 bubmmorexa [JOK
p&opa peit had https://m.edso0.ru/ff0d0fd2
PalMOAKTUBHOTO U3ITyYCHHS
51 CgoiicTBa anb(a-, 6eTa-, raMMa-U3JIy4deHUsI. 13.03.2025
Brnusinue pagunoakTHBHOCTH Ha KUBbIE OpPraHU3MBI
OTkpbITHE IPOTOHA U HEUTpoHA. M30TOMbI.
52 Anbda-pacnaa. DIEKTPOHHBIN U TO3UTPOHHBIN 17.03.2025 bubmmorexa [JOK
pactiai. P P R https://m.edsoo.ru/ff0d1162
Oera-pacnaj. ['amma-u3nydenue
DHeprust CBS3HM HYKIIOHOB B sizipe. SnepHbie
peakiuu. SnepHsiii peakrop. [Ipodaemsr, bubmuoreka [IOK
53 . 20.03.2025
MIEPCIEKTUBBI, YKOJIOTUUECKHUE ACTIEKTHI SACPHON https://m.edso0.ru/ff0d1356
SHEPTETUKU
OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.
Metoapl HAOMIOACHUS U PETUCTPAIITH
54 3neMeI1l{Ta HBIX t)IIaCTI/I IIZ JII)II:>'I ICITOJ'I 03.04.2025 bubmorexa [TOK
P t- BPYT . o https://m.edsoo.ru/ff0d0e38
«DyHI1aMeHTalbHbIe B3anMoielicTBusa. EAMHCTBO
(bu3MUECKOil KapTHUHBI MUPA»
Oransl pazBuTHs acTpoHoMMH. [IpuknanHoe u
55 MHPOBO33PEHUECKOE 3HAYEHUE aCTPOHOMUU. Bun 07.04.2025

3BE3mHOTO HEOa. Co3Be3us, SpKUE 3BE3IbI,
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IJIaHETHhI, UX BUAUMOC IBUKCHUC. Conneunas
cucrema

56

57

58

59

Comnnre. ConHeyHas akTUBHOCTE. VICTOUHUK
sHepruu CoJiHIA U 3BE3]

3BE3/bI, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE3/IbI
[JIaBHOM MOCIIEZI0BATEIbHOCTH. BHYTpeHHee
ctpoenue 38E3/1. COBpeMEHHbIE MTPEICTABICHUS O
MIPOUCXOXKIACHUU U 3BoJtonnK CoJHIA U 3BE3

Muieunsiii [Tyt — Hama "anaktuka. [lonoxenue
u aswxenne Connua B [Nanaktuke. ['agakTuky.
YeépHblie IbIPHI B spax TaJaKTUK

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonwuioro B3peiBa. PennkroBoe uznyyeHue.
MeraranakTuka

10.04.2025

14.04.2025

17.04.2025

21.04.2025

60

61

62

Hepemennsie npobieMbl acTpOHOMUHT

KonTponbHas pabota «neMeHThl aCTPOHOMUU U
acTpOpUUKI

O606matomuii ypok. Poib ¢pusuku u actpoHOMUn
B 9KOHOMHYECKON, TEXHOJIOTHYECKOH,
COLIMAJILHOW U 3TUYECKOM cepax NessTeTbHOCTH
YeJoBeKa

24.04.2025

28.04.2025

05.05.2025

63

O6o06matomuit ypok. Poib u Mecto pusuku u
aCTPOHOMHHU B COBPEMEHHOW Hay4YHOU KapTHHE
Mupa

12.05.2025

64

O6o06maromuit ypok. Poib ¢pusnyeckoii Teopuu B
(hopMHUPOBAHHUY MPEICTABICHUN O PU3MIECKON

15.05.2025

48




KapTUHE MHpa

O6o06maromuit ypok. Mecto ¢puzndeckoit

65 KapTUHBI MUPA B 00IIEM PSITy COBPEMEHHBIX 1 19.05.2025
€CTECTBEHHO-HAYUHBIX MPEJICTABICHUI O MPUpPOIe
66 PesepBHbIil ypok. MarHuTHOE moJie. 1 99 05.2025
DNeKTPOMarHuTHAs WHIYKIIHS
67 PesepBHblil ypok. Ontuka. OCHOBHI ClIEIMATLHOM 1 96.05.2025
TEOPUU OTHOCUTEIbHOCTH
Pesepnsrii ypok. KBantoBas gusmka. DneMeHTHI bubnuoreka [IOK
68 1
ACTPOHOMHUU U acCTPOPHUUKH https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/ff0d1784

lIpomnTo, nponymMepoBaHoO U CKpENIeHO
[leuatsio g
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