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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETILIUK TIpernojilaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHUM, M3y4aeMbIX XUMHUEH, OHOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHAJIOB C 3aJlaHHBIMU CBOWCTBaAMU W JIPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHOBy kypca ¢u3MKMA IS YpOBHS CpeaHero ooOmero o0pa3oBaHUs
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro

IIOCTPOECHHSL.
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Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanuss mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTMH, a TaKXe OOCYXICHUS
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs (Ppuznueckoit Teopuu, poiau GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alMM IKCIEPUMEHTATBHOU AESTENBHOCTH O0YYarOIIUXCA.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
pakTUYECKUx padoT. BhifeneHne B yka3aHHOM MepeyHe J1abopaTopHBIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOMs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHSIMU MPOBOAUTH KOCBEHHBIE H3MEPEHUsS, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1s1 pacuy€THBIX 3a/1ad TPUOPUTETOM SIBISIIOTCS 33/1a4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYS 3HAHUS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SIBICHUM U TPOILECCOB B OKPYXKAIOUICH
XKU3HHU, TpeOytonme BbhIOOpa (U3MYECKON MOAENU IS CUTYallMH MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3HKM WIA B YCIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM AOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyZoBaHuE (OpPMHUpPYETCSI B COOTBETCTBUH C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIODKHBI OBITh IOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

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

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX lene oOecreynBaeTCsl pelieHneM CIEeIyIoIIMX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:
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e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIUIIOB JCHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIaJICHUE METOJaMU CaMOCTOSITEJILHOTO IUIAHUPOBAHMSI U NPOBEACHUSA
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
OPAKTUUECKUX paboOT SBISIETCS PEKOMEHJOBAaHHBIM, YUWUTEIb JEJNaeT BBIOOp
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.
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COAEPXKXAHUE OBYUYEHUA
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 (PU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

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

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. 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, YCKOPEHUs, IyTH U MepeMEIICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHentHoe  aBvkeHue. J[BMKEHHME  MarepualbHOM TOYKM 11O
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.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBukeHUs Tena, OPOIIEHHOTO TIOJ yrioM K TOPU3OHTY U

TOPHU30HTAJILHO.
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N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS 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 aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectn. IlepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIa B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

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

TexHn4eckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHCHHUE: MOAIINITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.
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HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuibl U U3MEHEHHE HMMITyJIbca Tella. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIUATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aHUMOJECHCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp

Lenbcus.
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Mopgens uneanmbHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJICKYJISIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, JIaBIICHUS U TEMIIEPATyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U cIOcO0bI €€ n3meHeHus. KonmmuectBo TemioTel U pabota. BHyTpeHHs s
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akOHAa TEPMOJUHAMHKH K u3ompoieccam. ['padudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TemuioBod mamuHbl. I{ukn KapHo um ero ko3duimMeHT I0JIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.
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TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTaTElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MpU COBEPIICHUU PAOOTHI: BBLIET
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 pAacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoonvl

[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 amopdubie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYYEHUSI COBPEMEHHBIX MaTEpUaJoOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe nosie. Hampsxk€HHOCTh 3yeKTpuueckoro mnojs. [IpuHuun
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CYyNEPHO3ULINU ANEKTPUUYECKUX Tosei. JIMHUM HanpsKEHHOCTU SJIEKTPUYECKOTrO
HOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJIynpoBogHUKOB. CBoMCcTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.
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OnekTpudeckuii TOK B ra3ax. CamMOCTOSTENbHBIA U HECAMOCTOSATENbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaTbBAaHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢gusuku 0a3oBoro ypoBHs B 10 kjacce OoCyIIeCTBISETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHHE, HAay4HbId (akT, runores3a, Qu3nyeckas BeJIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W
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ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJWUTHYECKAs IUCCOLMALMA,
rajJbBaHUKA.

I'eoepaghus: BIaXXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOW XOJOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, rajbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUMH. KapTWHA JUHWKA MarHUTHOU
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBre NpOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYILAs CUjJla WHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHAyKTUBHOCTE.  SIBIEGHHE CaMOMHIYKUUHU. OJIEKTPOABMXKYINAsS CHJA
CaMOWHIYKLIMH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.
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Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILEH CHIIBI UHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpykvHHBIN MasTHUK. MaTremMaTu4eCKUil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennblii TOK. CHHYCOMIAIBHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).
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HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc mnpu MOCIENOBATEIBHOM COCAWMHEHUU PE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanne NEPEMEHHOrO TOKa B LENH W3  IOCJIEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacripocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIC BOJIHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHU. Pagnonokanusi.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neub.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HaOmronenue otpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

HaGmronenue uatepdepeHunu 1 1uppakiini MEXaHUIECKUX BOJIH.

3BYKOBO1 pE30HAHC.

HabGnroneHnue cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
Y4aCTOTON KOJeOaHMIA.
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HccnmenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yroia MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U pacceuBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBEJIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM ammapaT, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUI B JTMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol
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W3mepenne nokasaress NpeoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ DHEPrUeH U UMITYJIbCOM PEISTUBUCTCKOW YaCTHULIBI. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.

OtkpeiTre 1 uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHbI
dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHUrO 0 -4acTHII.
IImanerapHas Mogmens aroMma. llocrynatel bopa. M3nydenue u morjomnieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BousiHOBBIE cBOViCcTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYECHHE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.
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Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMma-u3Iy4yeHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncino sapa. M30Tormsl.

Anb(a-pacnan. ONEKTPOHHBIM W MO3UTPOHHBIN Oerta-pacman. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON YJHEPTETHKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siaepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

DOtanbl pa3BUTHS acTpoHOMUU. [IpuKkiiagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIN KJIAcC —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTbL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
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3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoJiHIIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapHs U IPKUE 3BE3MbL.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTUHE MHUPA, pOJib GU3HUUECKON TEOPUU
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

Nzyuyenue kypca ¢usuku 0a3oBoro ypoBHsS B 11 kiacce oCyIecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (pakT, rumoTesa, (puznueckas BeTUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUH HAa OCHU KOOPJWHAT, CIIOKECHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVDKCHUS B KUBOM MPUPOIE, ONITUYECKUE ABIICHUS B KMBOM MPUPOIE, EUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN

dHaJIn3.
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l'eocpaghusi:  MarHUTHBIE TIONMIOCA 3€MJIHM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHBb) JOJIKHO OOECIICUHUTh JOCTHKCHHE CJICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYalolUXCsi PYKOBOACTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, paCIIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE pEaU3alMi OCHOBHBIX HANpPABICHUUN
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NI€ATEIbHOCTh B MHTEpEcax IpaxJAaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH>KEHHSIM
POCCUICKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pEIIEHUs,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyiero pu3n4eckon Hayke;
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S) Tpy10BOro BOCIIUTAHUSA:

UHTEpEC K pa3nuyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
($u3MKYN Ha TPOTSKEHUH BCEU KHU3HU;

6) 3KOJIOTUYeCKOr0 BOCIIMTAHUSA:

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO PAa3BUTHSI YEJIOBEUYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIBHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OPMYJIHMpPOBAaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJEMBI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;
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BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEI0BATENbCKON U MPOSKTHON AEATEIbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOJUTh apryMEHThl IJIs J10Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJIECpXKaHUS B pa3IMYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYUIECTBJISATH OOLIEHUE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOU AESATEIBHOCTH;
pacro3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsryarb

KOH(JIUKTBI;
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pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX JEHCTBHM C y4éToM 0OIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboTHI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IMOBEJECHUE B Pa3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (OpMYyITUpOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/J€Th HABBIKAMU  MO3HABATEJbHOM  pediekcuu Kak  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H

OCHOBAHMUI;
HUCIIOJIB30BATh HpI/IéMBI pC(I)JICKCI/II/I 1 OLICHKU CUTYyalluH, BBI60pa BEPHOTIO
PCIICHUSA,
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YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX
CHW)KCHHUIO;

MPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TMPH aHAINU3E pPe3yIbTaToOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporecce HOCTHKEHHSI JTUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEAMOIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOW AMOIIMOHAILHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIIMOHAIILHBIM U3MEHEHUSIM U TMIPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBAaTH €ro TMpPU OCYIIECTBICHHH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU AECATEIBHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij MpU PelIeHUH PU3NYECKHUX 3a]1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEIECTBA U
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JNIEKTPOJAUHAMUKHU: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBI>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBH)KCHUE IO OKPYKHOCTH, HWHEpLUS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALUs, IUJIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBHITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHHS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuia,
MMITYJIbC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTaHHYIO (DU3UYECKYIO BEJIMYUHY C JPYTUMU
BEJIIMYMHAMU;

ONUCHIBATh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKask DHEPIrusl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHECKBAApaTUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbI, CBS3bIBAIOIINE JAHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

ONMCBHIBAaTh N3YYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSKEHHOCTD TOJIs, MOTECHIUA, PAa3HOCTh MOTEHIMAJIOB;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (puznueckue
3aKOHBI U MIPUHLHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHEHUS MEXAaHWYECKOM DHHEPIUM, 3aKOH COXPAHEHHS WMIIYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
GbOpMYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMUIIBI,
00J1aCTH) TPUMEHUMOCTH;
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OOBSCHATh OCHOBHBIE TPHUHIMIBI JCHCTBUS MAaIllMH, NPUOOPOB U
TEXHUUYECKUX YCTPOICTB; pa3inyaTh YCJIOBUS MX O€30MaCHOTO MCIIOJIb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBINIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBAaHUIO (DU3WYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYyAOBaHUS, MPOBOJUTH OMBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3MYECKUMHU  BEIMYUMHAMU  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJI€ TaONUIl U rpadKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIEIOBATENbCKOM U IPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJB3Ys (U3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

pelaTh KaueCTBEHHBIEC 3a/1a4M: BHICTPAUBATh JOTUUECKU HEMPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUM C OMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7a4y  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YUYEOHOW U HAay4YHO-MOMYJIIPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HHPOpMAITHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTH;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHu! ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPONCTBAMH, JIJISi COXPAHEHUS 37I0POBbS M COOJIOIEHUS HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpee;
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paboTath B TpyNIe C BBIOJTHECHUEM PA3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TEXHOJIOTUW, B TMPAKTUYECKOW NEATENBHOCTH JIOJAEH, LETOCTHOCTh U EOUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siApa MpH PEHICHUH (PU3NYECKHUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUUS, ACHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETAa, OTPAXECHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudecknii 3phexT (hoTodrddexT), cBeTOBOS AaBiIeHNUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIMONB3YsAd (PU3NYECKUE BEIUUYHMHBIL:
IIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHIYKLIUS MarHUTHOTO MOJs, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIKH, SHEPrUs AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHYECKas CUJIa JIMH3bl, MPU ONHUCAHUM MPABUIBHO TPAKTOBATHh (HU3HMUECKUUN
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3bIBaTh
(bopMyIbl, CBS3BIBAIOIIME JIaHHYIO (DU3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IIPOLECCHI, HCIIOIb3Ys
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
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4acTOTa CBETA, SHEPTHS U UMIYJIbC (DOTOHA, IEPHO]T MTOTypaciaa, SHEPTUSI CBI3U
aTOMHBIX S7IEp, TPU OMUCAHWU TPABUIBLHO TPAKTOBATh (DU3UYCCKHUN CMBICI
WCITOJIb3YeMbIX BEJMYMH, WX OOO3HAYEHWS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI MOCIEAOBATEILHOTO U MapaJUIeILHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMarHUTHOMN
WHYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHUE ODWHIITeHHa mns GoTtorddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHUS HMMITYJIhCa, 3aKOH COXPAHCHHSI
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHS MAacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE W YCJIOBHS (TpaHUIlBI, 00J1acTH)
MIPUMEHUMOCTH;

OTIPEICIISITh HAIIPABJICHUE BEKTOpa WHIYKIIMA MAarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIbI AMriepa 1 cuiibl JlopeHta;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI 10 HCCJICAOBAHUIO (PU3WYSCKUX SBJICHHA U
MIPOIIECCOB C HCITOJIB30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH ITOM
dbopmymupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHUH: TMPU O3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHpPOBATH
pe3yibTaThl MOJYYCHHON 3aBUCUMOCTH (DM3UYECKUX BEJIWYMH B BHAC TaOIWIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBaHMUS,

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJNIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,

[okyMeHT co3aaH B anekTpoHHow copme. Ne 76 ot 05.12.2024. UcnonHutenb: Cnbaratynnui M.T. r.lBﬂEKTPOHHbIﬁ
CrpaHunua 30 u3 54. CTpanuua cosaara: 05.12.2024 08:16 =¥ TATAPCTAH



HEoOXOouMbIe AJisi €€ pEIIeHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXIEHUIl C OMopoil Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
¢u3nveckue SBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W Hay4YHO-TIONMYJISIpHONW WH(OpPMAINH, MTOTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJleKBaTHO OLICHHWBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 3 0 0 hitps-//m.cdsoo.r/7f4 1672
Htoro no pazneny 3
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuremaritia 12 ! 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aunammica 12 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
23 3aKOHBI COXPaHEHUsI B MEXaHUKE 13 1 1 hitps-//m.cdsoo.rw/7f4 172
Htoro no pazneny 37
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 12 | | bubnmnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBEI TEPMOAHHAMHKIL 10 0 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 1 0 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 27
Paszpnen 4. JIEKTPOIMHAMUKA
bubmuoreka [JOK

4.1 IIeKTpOCTATHI 15 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 15 bubnmoreka [JOK

) pa3IMYHBIX Cpellax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 30

PesepBHOE Bpemst 5

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
Pazgea 1. JIEKTPOAUHAMMUKA
11 MarunuTtHoe nojie. JIeKTpoOMarHuTHas 13 1 3 bubnuorexa [JOK
' AHAYKLIWS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 13
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 1 1 bubnnoreka [JOK
' Konebanus https://m.edsoo.ru/7f41c97c
’9 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 2 1 bubnuorexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41¢97¢
bu6mmorexa [IOK
23 Onruia 13 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 32
Pa3zaen 3. OCHOBBI CIIEIIUAJTIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 5 | bubnuotexa [JOK
' OTHOCHUTEITBHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pasgeny 5
Paznen 4. KBAHTOBASI ®U3UKA
. bubmuorexa [JOK
4.1 DIIEeMEHTHI KBAHTOBOW ONTHKH 7 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 5 bubmuotexa [JOK
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https://m.edsoo.ru/7f41c97c¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

4.3 ATOMHOE PO 12 1

Uroro no pazgeny 24

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bu6mmoreka [IOK

5.1 6) 9 1
JIEMEHTB! aCTPOHOMMHU U aCTPOPUUKU hitps:/m.cdsoo.rw/7f41c97c

Htoro no pazneny 9

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
6.1 000 16 1
Oboduaiomee nosToperne https://m.edsoo.ru/7f41¢c97¢
Hroro no pazneny 16
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 7
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KUIIACC
Koumn-
o Jlara DJIeKTPOHHbIE dara o
Tema ypoka 1€CTBO nupposbie daxkry,
n/n H3y4YeHUs
qacoB o0pa3oBaTejibHbIE NpUMeYaHus
Bcero pecypchl
1 ®dusuka — Hayka o npupoje. HayuHbsie MeTOAbI MO3HAHUS 1 bubnmoreka [JOK
OKPY>KaIoIlIero MUpa 03.09.2024  https://m.edsoo.ru/ff0c32e2
) Ponb u MecTo pu3uku B OpMUPOBAHUN COBPEMEHHOM HAYYHOM 1 bubnmnoreka HOK
KApTHUHBI MUPA, B IPAKTUYECKOU IEATEIbHOCTH JIFOAEH 05.09.2024  https://m.edsoo.ru/ff0c33e6
3 Bxonnas mpoBepouHas pabota 1 07.09.2024
4 Pabora nazg omnbkamMu. Mexannueckoe asmxenne. OTHOCUTEILHOCTD 1 bubnnoreka IIOK
MEXaHUYECKOTO JIBUKEHUS. 10.09.2024  https://m.edsoo.ru/ff0c3508
5 ITepemenienue, CKOpOCTh, YCKOPEHHE 1 bubmnorexa LIOK
’ ’ 12.09.2024  https://m.edsoo.ru/ff0c3508
6 PaBHOMEpHOE NpAMOJIMHENHOE JBUKEHUE 1 bubmorexa LIOK
14.09.2024  https://m.edsoo.ru/ff0c3620
7 MrHoBeHHas U cpefHssA CKOpoCTh. ClI0KEHNE CKOPOCTEN 1 17.09.2024
8 PaBHOYCKOpEHHOE NIPSIMOJIMHEWMHOE JBUKEHUE 1 bubmmorexa [TOK
19.09.2024  https://m.edsoo.ru/ff0c372e
9 JIBukeHue ¢ NOCTOSTHHBIM yckopeHueM. OmnpeneneHue 1
KHHEMaTUYEeCKHX XapaKTEPUCTUK JABHKEHHSI C TOMOIIbIO Ipa(UKOB. 21.09.2024
10 Pemenne 3ana4d Ha TeMy «/IBUKEHUE C TOCTOSHHBIM YCKOPEHUEM» 1 24.09.2024
but6mmoreka [IOK
11 CBoOonHoe majeHue. Y cKkopeHrne cBOOOHOTO MaieH s 1 26.092024  hitps-//m.edsoo.ruw/f0c39%cc
12 JIB>KeHre ¢ TOCTOSTHHBIM YCKOPEHHEM CBOOOTHOTO TafeHus. Perenue 1 bubnmoreka [JOK
3aja4 Ha TeMy «/IBrkeHue Tea OpOIIeHHOr 0 MO YIJIOM K TOPU30HTYY. 28.09.2024  https://m.edsoo.ru/ff0c39cc
13 KpuBonuneiinoe asuxenue. J[BrmxeHne MaTepuaibHON TOUKH MO 1 bubnuotexa [JOK
OKPYKHOCTH 01.10.2024  https://m.edsoo.ru/ff0c3ada
14 Kunematunka abcomroTHO TBEpIOTO Tena. [[Brkenue Ted. 1 bubnuotexa [JOK
[TocTynarensHOe ABMKEHUE. BpamarebHOe JBUKEHUE TBEPAOTrO Tea. 03.10.2024  https://m.edsoo.ru/ff0c3ada
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15 KonTtponbnas padora Nel «OCHOBBI KWHEMaTHUKI» 05.10.2024

16 Pa6ora nag ommoOkamu. [Tpuanmn otHocuTensHocTH ["amumes. bubnmoreka [JOK
Nuepumansubie cuctemsl otcueta. [lepolii 3akoH HeroToHa 08.10.2024  https://m.edsoo.ru/ff0c3be8

17 Macca tena. Cuna. [lpunuun cynepno3uuuu cui. Bropoit 3akon bubnmnoreka HOK
HprotoHa 111 MaTrepualibHOM TOUKH 10.10.2024 @ https://m.edsoo.ru/ff0c3be8

18 Pemenue 3anau Ha Temy «BTopoii 3akoH HeroToHa» buGnnorexa LIOK
12.10.2024  https://m.edsoo.ru/ff0c3be8

19 Tperunii 3akoH Hpr0TOHA 17151 MaTEpPUAIIBHBIX TOYEK bubmorexa LIOK
15.10.2024  https://m.edsoo.ru/ff0c3be8

bubnnoreka IIOK
20 Pemenue 3anauy Ha TeMy «3akoHbl HproTOHAY. 17.102024  hitps://m.cdsoo.ru/ff0c3bes

21 3aKOH BCEMUPHOTO TAroTeHus. Cuia TsSHKeCTH Bubmoreka IOK
' ) 19.10.2024  https://m.edsoo.ru/ff0c3d00

22 [IepBas kocMHu4ecKas CKOPOCTh bubmorexa LIOK
22.10.2024  https://m.edsoo.ru/ff0c3d00

bubnnoreka IIOK
23 Cuna ynpyroctu. 3axou F'yka. 24.10.2024  https://m.edsoo.ru/ff0c3el8

bu6nuoreka [IOK
24 Bec rexa. Hesecomocrs 26.10.2024  https://m.edsoo.ru/ff0c3el8

25 Cuna tpenus. Koapounment tperns. Cuna conpoTHBIECHUS MTPU bubnmnorexka HOK
NBIDKEHHUH TEJla B )KUIKOCTH WJIM rase 07.11.2024  https://m.edsoo.ru/ff0c3{76

26 Pemenue 3anau «/IBrmxeHue Tel 1noj 1eMCTBUEM HECKOIBKUX CHID») bubmorexa LIOK
09.11.2024  https://m.edsoo.ru/ff0c376

27 Pemenue 3anau «JIBr>xkeHUE T MOJT IEMCTBUEM HECKOIBKUX CHID) Bubmnorexa HOK
12.11.2024 | https://m.edsoo.ru/ff0c3{76

28 PaBHoOBecue Ten. 3aKkoH COXpaHEHHsS MOMEHTa UMITYJIbCca bubmorexa TIOK
’ ’ 14.11.2024 | https://m.edsoo.ru/ff0c41a6

29 [ToctynaTenbHoe U BpamaTeabHOE JBUKEHHE a0COTOTHO TBEPAOTO bubmuoreka [JOK
Tena. MoMeHT cuibl. [Iiedo cuibl. Y cnoBusi paBHOBECHs TBEPIOTO Tena 16.11.2024  https://m.edsoo.ru/ff0c41a6

30 Pemienue 3agau Ha TeMy «Y CIOBUSL paBHOBECHS TBEPJOTO TENIA bubmorexa TIOK
' 19.11.2024  https://m.edsoo.ru/ff0c41a6

31 NmMnynbe MaTepraabHONW TOUYKH, CUCTEMbBl MaTEpUAIbHBIX TOUEK. bubmmoreka [JOK
HNmnynsc cusl. 21.11.2024  https://m.edsoo.ru/ff0c43d6
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32 3aKOH COXpaHEHMsI UMITyJIbca. PeakTHBHOE IBUYKEHUE buGmorexa [JOK
23.11.2024  https://m.edsoo.ru/ff0c43d6
bu6nuoreka [IOK
33 Pabora u mommoCTS Citb1. JHEprus. 26.11.2024  https://m.edsoo.ru/ff0c4502
34 Kunernueckas 3neprust MmarepuaibHoi Touku. Teopema 00 u3MeHeHun bubnuoreka [JOK
KHMHETHYECKOW SHEPIUU 28.11.2024  https://m.edsoo.ru/ff0c4502
[TorenuuanbHas sueprus. [lorenuuanbHas sHeprus 0
35 L[e(bopl\IinOBaHHOI‘/'I l'I[)py)I(I/IHbI. HgTeHHI/IaJIBHan :—)Hep};r;II:IyTrena BOJIN3H bubmorexa LIOK
30.11.2024  https://m.edsoo.ru/ff0c461a
MOBEPXHOCTU 3eMJTU
[ToreHuuanbHbIe U HETIOTEHIHATbHBIE CUJIbl. CBA3b pabOThI
36 HEMOTEHIIUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU SHEPTUH bubmorexa LIOK
. 03.12.2024  https://m.edsoo.ru/ff0c478c
CUCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHHUECKON YHEPTHH
[ToTeHumansHbie U HEMOTEHIIUANBHBIE CUITBL. CBsI3b PabOTHI
37 HEMOTEHIIUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU SHEPTUH bubmnorexa LIOK
N 05.12.2024  https://m.edsoo.ru/ff0c478c
CUCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHHUECKON YHEPTHH
JlaboparopHas pabota «lccrnenoBanue cBAI3u pabOThI CUJIBI C
38 M3MEHEHUEM MEXaHUYECKOM IHEPTUU Teja Ha MPUMEPE PACTIKECHUS 07.12.2024
PE3UHOBOIO KI'yTa» o
39 Pemenue 3amau Ha TeMy «3aKOH COXpaHEHUSI MEXaHUUECKOU SHEPTHUH 10.12.2024
40 KonTtponbHas padora Ne2 no teme «J{nHamuka. 3aKOHbI COXpaHEHUS B bubnmnorexka HOK
MEXaHUKE» 12.12.2024  https://m.edsoo.ru/ff0c4b74
A1 Pabota nag ommbkamMu. OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO- bubnmnoreka [JOK
KHHETH4ecKkoi Teopuu. bpoyHoBckoe nprkenue. Juddysus 14.12.2024  https://m.edsoo.ru/ff0c4dc2
42 XapakTtep JBUKEHUS U B3aUMOJEICTBUA YacTUll BeuecTa. Monenu
CTPOEHUS Ira30B, )KUIAKOCTEH U TBEPABIX TEI 17.12.2024
43 Macca monekyin. KonnuectBo Bemectsa. [locrossHHas ABoragpo 19.12.2024
TermmoBoe paBHOBecue. Temneparypa u e€ usmepenue. [llkana
44
temnepatyp Llenbcus 21.12.2024
. bubnuotexa [JOK
45 Wneansusbiii raz B MKT. OcroBHoe ypaBHeHne MKT 24122024 hitps-//m.edsoo.ruw/f0cdfde
46 AOcouroTHas TeMIiepaTypa Kak Mepa cpeHell KHHETUYeCKOW SHEPTHH bubnmnoreka [JOK
JBU>KEHUS MOJIEKYIL. 26.12.2024  https://m.edsoo.ru/ff0c511e
47 VYpaBuenne MenneneeBa-Kianeiipona bubnmnoreka [JOK
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28.12.2024  https://m.edsoo.ru/ff0c511e
48 3akoH /lanbToHa. ["a30BbIC 3aKOHBI 09.01.2025
49 3akon [aneroHa. I'a3oBbIe 3ak0HBI. Pemenue 3amaq 11.01.2025
50 JlaboparopHas pabota «VccienoBanue 3aBUCIMOCTH MEXKTY
rapaMeTpaMu COCTOSTHUSI pa3peKEHHOIO ra3a» 14.01.2025
51 H3omporneccsl B uaeanbHOM rasze u ux rpaduyeckoe rnpeacTaBieHue bubmorexa LIOK
16.01.2025  https://m.edsoo.ru/ff0c570e
KonTpoapHas padora Ne3 mo teme "OCHOBBI MOJIEKYJISIPHO-
52 L) n
KMHETUYECKON TEOpUH 18.01.2025
Pa6 0 .B i
53| cucremst u ciocoB o8 Hameners, KolliieCTso rennoTs! i paota Bu6mnorexa LIOK
) ' 21.01.2025  https://m.edsoo.ru/ff0c5952
BuyTpeHHss SHEprusi 0IHOATOMHOTO UJICAIBHOTO Ta3a
54 Buas! Tenonepenaun bubmorexa LIOK
23.01.2025  https://m.edsoo.ru/ff0c5¢36
55 VY nenpHas TEIIOEMKOCTh BeniecTBa. KoanmuecTBo TemIoTel Ipu bubnuoreka [JOK
Teronepenaye. AnnadaTHbIN IpoLece 25.01.2025  https://m.edsoo.ru/ff0c5¢36
56 [IepBblil 3aKOH TEPMOAVMHAMHUKH U €r0 IPUMEHEHHE K U30IIpOoLeccaM bubmaorexa LIOK
28.01.2025  https://m.edsoo.ru/ff0cSefc
57 Heob6patumocts nporieccoB B mpupoze. BTopoii 3akoH TepMOAMHAMUKA bubmiorexa LJOK
] 30.01.2025  https://m.edsoo.ru/ff0c6230
N N bubmmorexa [JOK
>3 HpHHHHH JICHCTBIA | KHI[ TETUIOBOU MAUTHHET 01022025 https://m.edsoo.ru/ffOc600a
59 uxn Kapno u ero KIT/ 04.02.2025
60 DKOJIOTHYECKUE TTPOOIEMBI TEIIJIOIHEPTETHKU 06.02.2025
61 [TapooGpazoBanue u koHeHcanus. Vcmapenue u KumneHne Bubmorexa IOK
] 08.02.2025  https://m.edsoo.ru/ff0c63b6
62 AOcomoTHas M OTHOCUTEIbHAS BIAXXHOCTh BO3yXa. HackIeHHbIi map bubmorexa TIOK
’ 11.02.2025 | https://m.edsoo.ru/ff0c64d8
63 TBépnoe teno. Kpucraminueckue u amopdHsbie Tena. AHU30TPOMIHS bubmmoreka [JOK
cBOICTB KpucTamuioB. JKuakue kpucramisl. COBpeEMEHHbIE MaTEpUAJIbI 13.02.2025  https://m.edsoo.ru/ff0c65f0
64 [InaBnenue u kpucramumzanus. Y aenbHas TEIIOTa TUIABICHHUS. bu6mmoreka [JOK
CyO6numarust 15.02.2025 @ https://m.edsoo.ru/ff0c6708
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65 YpaBHEeHHE TEIIIOBOTO OanaHca Bubmorexa LOK
18.02.2025  https://m.edsoo.ru/ff0c6820
66 O6o6maromuii ypok «MomnekynsipHast pusznka. OCHOBBI bubnmoreka [JOK
TEPMOJIUHAMUKHU» 20.02.2025  https://m.edsoo.ru/ff0c6938
67 KonTponpHas padora Ne4 mo Teme «MonekynspHas pusznuka. OCHOBBI bubmuorexa [JOK
TEPMOAUHAMUKI 22.02.2025  https://m.edsoo.ru/ff0c6a50
68 DJIeKTpHU3alus Tell. DNEKTPUUECKui 3apsi. J(Ba BUIa 3IEKTPUIECKUX bubnmoreka [JOK
3apsa0B 25.02.2025  https://m.edsoo.ru/ff0c6bce
69 Pa6ora Hag ommOkamu. [TpoBOAHHUKY, TUAIEKTPUKU U bubanoreka HOK
IIOJIYIPOBOJJHUKH. 3aKOH COXPAHEHMS SJIEKTPUUECKOI0 3apsiia 27.02.2025  https://m.edsoo.ru/ff0c6bec
70 Bsaumonericteue 3apsnoB. 3akoH Kyiona. ToueuHbll 21eKTpUYECKUI bubnmnorexka HOK
3apsiz 01.03.2025  https://m.edsoo.ru/ff0c6ced
71 Pemenue 3anay Ha npumeHenue 3akona Kymnona bubmorexa LIOK
) 04.03.2025  https://m.edsoo.ru/ff0c6eced
7 Hanpsoxénnocts anekrpuyeckoro noiist. [Ipunuun cyneprno3uuuu bubnmnoreka [HOK
EKTPUYECKUX MoJe. JINHNKM HanpssKEHHOCTH 06.03.2025  https://m.edsoo.ru/ff0c6df2
73 Pemenue 3a1auy Ha pacueT HAIPSHKEHHOCTH AJIEKTPUYECKOTO OIS bubmmorexa LTOK
' 11.03.2025  https://m.edsoo.ru/ff0c6df2
74 Pabota cun snextpocrarudeckoro nodst. [loTenman bubmorexa LIOK
' ) 13.03.2025 | https://m.edsoo.ru/ff0c6£00
75 ITorennuan. PasHoCTh MOTEHIINAIOB bubmuorexa HOK
15.03.2025  https://m.edsoo.ru/ff0c6f00
76 CBs13b M@Ky HANIPSKEHHOCTBIO AJIEKTPOCTATUYECKOTO OIS U bubnuoreka [JOK
Pa3HOCTHIO MOTEHIINAJIOB. DKBUIIOTEHIIUAJIBHBIE IOBEPXHOCTH 18.03.2025  https://m.edsoo.ru/ff0c6f00
77 [IpoBOAHMKY U AUBIIEKTPUKHU B AIEKTPOCTATUUECKOM II0JIE. bubnmnoreka [JOK
JvanekTpudeckast TpOHUIIAEMOCTD 20.03.2025 = https://m.edsoo.ru/ff0c7018
78 OnektpoéMkocTb. Konnencarop bubnmorexa LIOK
’ 01.04.2025  https://m.edsoo.ru/ff0c7126
79 DIEeKTPOEMKOCTD IITIOCKOTO KOHJIEHCATOpa. DHEPTHUs 3apsHIKEHHOTO bubnmoreka [JOK
KOHJIEHCATOpa 03.04.2025  https://m.edsoo.ru/ff0c72c0
80 JlaboparopHas paboTa "M3MepeHue 31eKTpOEMKOCTH KOHIeHcaTopa" 05.04.2025
[IpuHuuMn neicTBUs U MPUMEHEHHE KOHIEHCATOPOB, KOMMMPOBAIBLHOTO
81 anmnapara, CTpyHHOTO IpUHTepa. DJIEeKTpocTaTHUYecKas 3allnTa.
08.04.2025
3a3eMyIeHHE SIEKTPONpUOOpOB
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82 Kontponbnas pabora Ne5 o teme "Inexkrpocraruka' 10.04.2025
PaGoTa Hax ommbOkaMu. DIEKTPUUECKUMA TOK, YCIOBUS €TO
83 cymectBoBanusl. [locTosHHubI Tok. Cuna Toka. Hanpsixenue.
Conportunienue. 3akoH Oma JJ1s1 ydyacTKa Henu 12.04.2025
34 [TocnenoBarenbHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAMHEHHNE bu6nmoreka [IOK
[IPOBOTHUKOB. 15.04.2025 @ https://m.edsoo.ru/ff0c7410
35 JlaGopaTtopHas padora «/3ydeHue cMenaHHOTO COSTMHECHUS bubnmoreka [JOK
pE3UCTOPOB» 17.04.2025  https://m.edsoo.ru/ff0c74f0
86 PaboTta 1 MOIITHOCTB AMEKTPUUYECKOTo TOKa. 3akoH Jlxoymnsa-JIenna bubmorexa LIOK
19.04.2025  https://m.edsoo.ru/ff0c7838
’7 3akon OMa A1 OJTHOM (3aMKHYTOM ) AyiekTpudeckoii enu. KopoTtkoe bubnuotexa [HOK
3aMbIKaHUE. 22.04.2025  https://m.edsoo.ru/ff0c7aec0
23 JlabopaTtopHas pabora «M3mepenne IJIC uctouHuka Toka U €ero bubnmnoreka [HOK
BHYTPEHHETO COIPOTUBIICHUS 24.04.2025  https://m.edsoo.ru/ff0c7ae0
29 Pemenue 3anay Ha 3axkon OMa 711 OJTHOM (3aMKHYTOM) bubnmnoreka [HOK
IEKTPUYECKOM LIETIH. 26.04.2025  https://m.edsoo.ru/ff0c7ae0
DNeKTpOHHAs TPOBOJAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTD
20 COTPOTHUBIICHUS METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTh 29.04.2025
91 DIeKTpUUYECKHil TOK B Bakyyme. CBOHCTBA AJIEKTPOHHBIX MyYKOB 03.05.2025
9 [TonynpoBoHUKH, UX COOCTBEHHAs U MPUMECHAsI IPOBOAUMOCTD. bubmuoreka [JOK
CgoiictBa p—n-nepexoja. [TomynpoBoiHUKOBBIE TPUOOPHI 06.05.2025  https://m.edsoo.ru/ff0c84ae
93 DNEKTPUYECKUH TOK B pacTBOPAx M pacIulaBax 3JIEKTPOIUTOB. bubnmnorexka HOK
DIEKTPOTUTHYECKAs JUCCOMAIIHS. DIEKTPOIIN3 08.05.2025  https://m.edsoo.ru/ff0c82ba
94 DnexTpuueckuil Tok B razax. CaMOCTOSTENbHBIN U HECAMOCTOSI TENIbHBII bubnmnorexka HOK
paspsia. Mouaus. [1nazma 10.05.2025  https://m.edsoo.ru/ff0c84ae
95 DneKTpUuIecKre MpuOOpPHl U YCTPOMCTBA M UX MPAKTHUECKOE bubnmnoreka [JOK
npuMmeHnenue. [IpaBuna TexHuKku 6€30MacHOCTH 13.05.2025  https://m.edsoo.ru/ff0c86fc
96 O0606mmanmuil ypok «IeKTPOIHHAMUKA» 15.05.2025 Egggﬁgf;;ggﬁfoc 28be
97 KontponbHas padota mo Teme «IlocTOSHHBIN AIeKTprUIecKuii Tok. Toku bubnmoreka [JOK
B PA3JIMYHBIX CpEIAX» 17.05.2025  https://m.edsoo.ru/ff0c8a8a
98 PaGora Hag ommbkamu. PesepBHblii ypok. [ToBTOpeHNE TeMbI bubnuotexa [JOK
«Kunemaruka» 20.05.2025 = https://m.edsoo.ru/ff0c8c56
99 PesepBHbiit ypok. [ToBTOpeHne TeMbl «/I[MHAMHUKaA U 3aKOHBI bubnuoteka [JOK
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COXPAHEHU D) 22.05.2025  https://m.edsoo.ru/ff0c8c56
100 PezepBubiii ypok. [ToBTopenue TeMbl «OCHOBBI TEPMOJUHAMUKHN 1 1 bubanoreka HOK
MKT» 24.05.2025  https://m.edsoo.ru/ff0c8c56
. bu6nuoreka [IOK
101 PesepBHbIil ypok. ITorosast KOHTpoJibHasI paboTa 1 24.052025  hitps://m.edsoo.ru/f0c8e56
. . bu6numoreka [IOK
102 PesepBHeIit ypok. O6o0marommii ypok mo remam 10 kinacca 1 24.05.2025  hitps://m.edsoo.ru/fOc8 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KITACC

Koun- DJIeKTPOHHbIE Jlara 1o
Ne Jlara
Tema ypoka 4€CTBO nu(ppoBbIe daxkry,
n/n U3y4YeHUus
yacoB o0pa3oBaTe/ibHbIE NpUMeYaHus
Bcero pecypcbl
1 [TocTossHHBIE MArHUTHI U UX B3auMojeicTBUEe. MaruutHoe noje. Bekrop 1 bubmuoreka [JOK
MAarHuTHOM MHAYKIMH. JINHUM MAarHUTHOM MHAYKIUU 02.09.2024  https://m.edsoo.ru/ff0c9778
) MarnuTHOe noJje npoBoJHUKA ¢ TokoM. OnbIT Dpcrena. Bzaumoneiicteue 1 bubnmoreka [JOK
MPOBOJHUKOB C TOKOM 04.09.2024  https://m.edsoo.ru/ff0c98fe
3 Jlaboparopras paboTa «/3y4eHre MarHUTHOTO TOJISI KATYIIKH C TOKOM) 1 Bubmaorexa ITOK
paToprazt p ¥ y 06.09.2024  https://m.edsoo.ru/ff0c98fe
€HCTBHE MarHUTHOTO TT0JISI Ha MPOBOJAHMK ¢ TokoM. Cuia Ammepa.
4 JIIIaGO aTopHas pabora «HCCJIGIIO]faHI/IeH JICHCTBHSI IIOCTOSTHHOT'O MIE)IFHI/ITa 1 Bubmorexa IIOK
paTopHas p 09.09.2024  https://m.edsoo.ru/ff0c9acO
Ha PaMKy C TOKOM»
5 JleiicTBrE MarHUTHOTO TIOJISl Ha IBIXKYIYIOCS 3apSHDKCHHYIO YacTHUILY. 1 bu6mmorexa [IOK
Cuna Jlopenmnia. Pabota cunst Jloperma 11.09.2024  https://m.edsoo.ru/ff0c9df4
bubmuorexa [JOK
6 Pewenue 3anau na temy «Cuna Amnepa. Cuina Jlopenuay» 1 13.092024  hitps://m.cdsoo.ru/f0codf4
7 DnekTpoMarauTHas UHAYKIUs. [loTOk BeKTOpa MarHUTHOW MHIYKIUU. 1
O/1C unayKuuy. 3aKOH JIEKTPOMAarHuTHOW nHAYKIMU Papajes 16.09.2024
3 Jlaboparopnas padota «VccnenoBaHue SBIEHUS HIEKTPOMArHUTHOM 1 bu6mmoreka [IOK
WHTYKITAW 18.09.2024 = https://m.edsoo.ru/ff0cal50
9 Buxpesoe anexrpudeckoe nosie. I1C HHIYKIIUN B JIBUKYIIIUXCS 1 bubmuorexa [JOK
IIPOBOJIHUKAX. 20.09.2024  https://m.edsoo.ru/ff0cal50
10 NunykTtuBHOCTD. SIBNeHne camouHaykuuu. 3J[C caMOMHAYKIIMH. 1 bubnuotexa [JOK
DHeprusi MarHUTHOTO TOJISt KATYIIKU C TOKOM. DJIEKTPOMArHUTHOE T10JIe 23.09.2024  https://m.edsoo.ru/ff0ca600
TexHUYECKHE yCTPOICTBA U UX MPUMEHEHHE: TIOCTOSTHHBIE MAarHUTHI,
11 AJIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX 1 25.09.2024
YaCTHL, MHAYKIIUOHHASA I€Yb o
. bu6mmorexa [IOK
12 .
O6o6matomuii ypok «MarauTHoe mosie. DIeKTPOMarHUTHAST HHTYKITHSI 1 27.09.2024  hitps:/m.cdsoo.ru/f0cabs2
13 KonTponbHas pabota mo Teme «MarHuTHoOe 1osie. DIeKTpOMarHUTHAsI 1 bubmuorexa [JOK
WHIYKIUSD) 30.09.2024  https://m.edsoo.ru/ff0cad58
14 Pa6ora Hax ommOkamu. CBOOOTHBIC U BBIHYKIEHHBIE KOJIeOaHUsI. 1 bubmuorexa [JOK
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MareMarnuecknii MasTHUK. /[[nHaMuKa K0i1e0aTeTbHOTO JBUKEHUS. 02.10.2024  https://m.edsoo.ru/ff0caf06
CBoOoHBIC MEXaHHUECKUE KoyieOaHus. ['apMoHuYecKre KoeOaHus.
15 I"apmonnueckue konebanus. Y paBHEHUE rapMOHUYECKIX KOJIeOaHUH. bubnmoreka [JOK
[IpeBpaiienue sHepruu 04.10.2024 = https://m.edsoo.ru/ff0caf06
16 Jlaboparopnas pabota «lcciienqoBanue 3aBUCHIMOCTH TIEPHUO/Ia MAJTBIX
KoJIeOaHUH Tpy3a Ha HUTH OT JYIMHBI HUTHU U MACChI TPy3a» 07.10.2024
Konebarenbublit KoHTYp. CBOOOIHBIE IIEKTPOMArHUTHbIE KojeOaHus B
17 UJCATbHOM KOJIeOATeTbHOM KOHTYpe. AHAIIOTHS MEXY MEXaHUICCKIMHU Bubmorexa HOK
) 09.10.2024  https://m.edsoo.ru/ff0cb820
U DJIEKTPOMArHUTHBIMU KOJIEOAaHUSIMU
18 ®opmyna ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUU B UJI€AIBHOM bubnmoreka [JOK
KOJIeOaTeIIbHOM KOHTYpE 11.10.2024  https://m.edsoo.ru/ff0cb9c4
[IpencraBienne o 3aTyXarONMX KoieOaHUsIX. BEIHY ) ICHHbIC MEXaHUYEC-
19 KI/II)G )Il<one6aHH;1 Pe301§:1(Hc IIIBII,IH YKJICHHBIC JICKT E)IM;IFHI/ITHLIC bubmorexa [TOK
’ ’ y p 14.10.2024  https://m.edsoo.ru/ff0cbb86
KoJIeOaHus
[Tepemennsiit Tok. CUHYCOMIANBHBIN TEPEMEHHBIN TOK. MOIITHOCTH
20 (S peMeHHoro TOKa AM}rImI/ITHz[Hoe u z[eﬁIZ:TB 1iee 3Ha‘leHI/112 CHUJIbI TOKA bubmmorexa LIOK
p ’ Y yio 16.10.2024  https://m.edsoo.ru/ff0cbd34
1 HATIPSDKEHUS
AKTHUBHOE, EMKOCTHOE ¥ MHAYKTUBHOE COITPOTUBIJICHHUE B IIETTH
21 MEPEMEHHOT0 TOKa. 3aKOH Oﬂlx};z JUISL LETIH HI; €MEHHOI'0 T(I)lKa bubmorexa [TOK
P N p ’ 18.10.2024  https://m.edsoo.ru/ff0cbd34
DNEeKTpUYECKU pe30HaHC.
2 Tpanchopmarop. [IpousBoacTBo, nepenada u noTpedIeHue
AJIEKTPUYECKON SHEPTUU 21.10.2024
YCTpoiCTBO U MPAKTUUECKOE MPUMEHEHHE JIEKTPUIECKOTO 3BOHKA, bubnnorexa [JOK
23 .
reHeparopa NeEPEMEHHOr0 TOKA, JUMHUAN JIEKTpoIiepe1ayd 23.10.2024  https://m.edsoo.ru/ff0cc324
24 DKOJIOTMYECKUE PUCKU TIPU MPOU3BOJICTBE AMEeKTposHeprun. Kynerypa
WCIIOJIb30BAaHHUS DJIEKTPOIHEPTUHU B TIOBCETHEBHON KU3HU 25.10.2024
75 Mexanudeckue BOJHBI, yclIoBUs pactipoctpanenus. [lepuoa. Ckopocthb bubnmnorexa [JOK
pacIpoCTpaHEeHUs U JUIMHA BOJHBI. [lonepeynble U Mpoa0JIbHbIE BOJIHbI 08.11.2024  https://m.edsoo.ru/ff0cca54
26 Pacnipoctpanenne mexannueckux BoJiH. J{iimHa BoinHbl. CKOPOCTH BOJH. bubnmnoreka [JOK
VYpaBHeHue OeryIieii BOJIHBI. 11.11.2024 = https://m.edsoo.ru/ff0ccas54
bu6mmoreka [IOK
2 ByK. Ck Tb 3ByKa. ' poMKOCTh 3ByKa. Bricora ToHa. TemOp 3Byka
/ 3Byk. Ciopocts 3yKa. I poMKOCTE 3ByK coraTo eMOp 3By 13.11.2024 = https://m.edsoo.ru/ff0cccOc
78 DneKTpoMarHuTHasl BOJTHA. DKCIIEPUMEHTaIbHOE OOHAPYKEHHUE U bubnmnoreka [JOK
CBOKWCTBA AJIEKTPOMArHUTHBIX BOJIH. 15.11.2024  https://m.edsoo.ru/ff0ccfe0
29 OneKTpOMarHuTHbIE BOJHBI, MX CBOICTBA U ckopocTs. [lkana bubnuoreka [IOK
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AJIEKTPOMArHUTHBIX BOJIH 18.11.2024  https://m.edsoo.ru/ff0ccfe0
30 [TpuHIMIIBI paUOCBSI3U U TeIeBUACHUS. Pa3BuTHe CPECTB CBA3HU.
Pannonokanus 20.11.2024
31 Pemienue 3ana4 mo teme: «MexaHMYECKHE U DIIEKTPOMATHUTHBIC bubnuorexa LIOK
KoJIeOaHuUs U BOJTHBIY. 22.11.2024  https://m.edsoo.ru/ff0cc6{8
32 Konrponsnas pabdora «Konebanus 1 BOJTHBD) bubmorexa [IOK
25.11.2024 = https://m.edsoo.ru/ff0cc68
33 [IpsamonuHeiiHOe pacipoCTpaHEHHUE CBETA B OJJHOPOIHOM Ccpelie. bubnmoreka [JOK
Toueunslii ICTOUHUK cBeTa. JIyd cBeTa 27.11.2024  https://m.edsoo.ru/ff0cd350
34 OTtpaxxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n3o00pakeHu i bubmuorexa [JOK
B IIJIOCKOM 3€pKayie 29.11.2024 = https://m.edsoo.ru/ff0cd4e0
35 [Ipenomnenue ceta. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHbIi yron bubnnorexa [HOK
MOJIHOTO BHYTPEHHETO OTPAXKEHUS 02.12.2024  https://m.edsoo.ru/ff0cd7f6
36 Jlaboparopnas pabota «M3mepeHue nokasaremns IpeIoMICHUS CTEKIIa» bubmorexa [IOK
04.12.2024 = https://m.edsoo.ru/ff0cd67a
37 JIunssl. [loctpoenue nzobpakenuii B ina3e. @opmysia TOHKON JTHUH3HI. bubnnoreka [JOK
YBenuueHue JIuH3bI 06.12.2024  https://m.edsoo.ru/ff0cddle
38 JlabopartopHnast pabora «lcciaenoBaHue CBOMCTB U300PKEHHIA B JIMH3aX) 09.12.2024
39 Pemenue 3anay no teme: «IloctpoeHnne n3o0pakxeHuii, 1aBaeMbIX bubnuotexa [JOK
JIMH3aMK). 11.12.2024  https://m.edsoo.ru/ff0cddle
40 Hucnepcus ceera. CinoxxHbli cocTaB 6emoro ceera. [[Ber. JlabopaTopHas
pabota «HabmroieHue Aucrnepcuu CBeTay 13.12.2024
41 NuTepdepennus cera. HekoTopelie mpuMeHeHNs HHTEPPEPEHITNH. bubmiorexa LIOK
16.12.2024  https://m.edsoo.ru/ff0ced22
42 Hudpakius ceeta. AudpakironHas pemeTka. 18.12.2004 nggﬁ;fg;ig/lﬁmce 422
43 Pemenue 3anay Ha temy "UnTepdepentus u nudpaxus ceera" 20.12.2024 ngg;;fg;gﬁifoce 4
44 [TonepeunocTs cBeTOBBIX BOJH. [lonspusanus cera bubmorexa [TOK
23.12.2024  https://m.edsoo.ru/ff0cf02e
45 OnTrueckue mpruOOPHI U YCTPOICTBA U YCIOBUS MX O€30MaCHOTO
IIPUMEHEHHUS 25.12.2024
46 I'paHu1IBI IPUMEHUMOCTH KIIACCUYECKOM MexaHUKHU. [TocTymarsl bubnnorexka [JOK
CIIELIMAIHON TEOPUU OTHOCUTEIBLHOCTH 27.12.2024  https://m.edsoo.ru/ff0cf862
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47 OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH U bubnmoreka [JOK
COKpAILEHHUE JUTUHBI 10.01.2025 = https://m.edsoo.ru/ff0cfad2
48 DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOM YacTulibl. CBsI3b MAaCChHI C SHEpruei bubnmoreka [JOK
Y UMITYJIbCOM. DHEPrus MoKost 13.01.2025  https://m.edsoo.ru/ff0cfc68
49 Pemenue 3anau Ha Temy "Ontrka. OCHOBBI ClIEIMAIBHON TEOPUU bubmuorexa [JOK
OTHOCHUTEJIbHOCTH" 15.01.2025  https://m.edsoo.ru/ff0cfc68
50 KontponbHas padota «Ontuka. OCHOBBI CIIEIMAIBHON TEOPUH bubnmoreka [JOK
OTHOCUTEJIbHOCTI 17.01.2025  https://m.edsoo.ru/ff0ctf6f0
51 AHanu3 KOHTPOJIbHOHU paboThl. Pabora Hax ommOkamu. GOTOHEI. bubnuoreka [IOK
®opmyna [lnanka. DHeprus u uMNysabC GoToHa 20.01.2025 = https://m.edsoo.ru/ff0cfel6
52 OtkpsiTie n uccienoBanue porodddexra. OnpiTer A. I'. CTonmeroBa 29.01.2025 ngg;;fg;ggﬁmc ffed
53 3akonbl porodddekra. YpaBHenne DUHmTEHA 1 hoTodddekTa. bubnnoreka [JOK
«Kpacnas rpanuna» hotosddexra 24.01.2025  https://m.edsoo.ru/ff0d015e
54 Teopus pororddekra. Pemenre 3agau Ha IpUMeHEHUE ypaBHEHUN bubnnoreka [JOK
OWHINITEHHA. 27.01.2025  https://m.edsoo.ru/ff0d015e
55 JaBnenne cBera. OnbiThl [1. H. JIeObeneBa. Xumudeckoe aelicTBUE CBETa bubmmorexa [IOK
29.01.2025  https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: (DOTOIIEMEHT,
36 ¢doToaTuuK, CoTHEYHast 6aTtapes, CBETOANO] 31.01.2025
57 Pemenue 3ana4 no Teme «37€MEHTHI KBAHTOBOM ONTHKU» bubmmorexa LOK
03.02.2025  https://m.edsoo.ru/ff0d0302
53 Mopens aroma Tomcona. OnbiTel Pezepdopia mo paccessHUIO 0-4acTHil. bubnmnoreka [JOK
[limanerapHas Moaens aroMa 05.02.2025  https://m.edsoo.ru/ff0d091a
59 [Toctynater bopa. Moaens aroma Bogopoaa 1o bopy. 07.02.2025 ngg;;fg;gg/lﬁfo d0afa
60 W3nyuenue u nornomuieHue GOTOHOB MPH MEPEXOe aToMa C OJTHOTO bubnuorexa [JOK
YPOBHS SHEPTUH Ha APyroil. Buabl ciekTpos 10.02.2025 = https://m.edsoo.ru/ff0dOafa
61 Bomnogsie cBoiicTBa yactuil. Bomnsr ge bpoiinsa. KopmyckymnspHo- bubnmnoreka [JOK
BOJIHOBOH nyann3M. CIIOHTaHHOE M BBIHY)KJIEHHOE U3JIyUYEHUE 12.02.2025  https://m.edsoo.ru/ff0d0ca8
62 CrioHTaHHOE U BBIHYXIEHHOE h3inyuyeHue. Jlazepsl. bubmoreka [TOK
14.02.2025 = https://m.edsoo.ru/ff0d0ca8
63 OTtkpeiTHE paguoakTuBHOCTH. ONBITH Pe3zepdopaa mo onpeaeneHunto bubnmnoreka [JOK
COCTaBa PaIMOAKTUBHOIO U3IIy4EHUs 17.02.2025  https://m.edsoo.ru/ff0d0fd2
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CgoiictBa anbda-, 6eTa-, raMMa-u3IydeHus. BiausHue paanoakTHBHOCTH
64
HAa >KUBbIE OPTaHU3MBbI 19.02.2025
65 OTkpbiTHE IPOTOHA U HEWTpOoHA. M30TOMEI. ANb(a-pacnan. DIEeKTPOHHBIN bubnmoreka [JOK
Y TIO3UTPOHHBIN OeTa-pacman. ['amma-u3nyueHue 21.02.2025 = https://m.edsoo.ru/ff0d1162
66 3aKoH paJiMoaKTUBHOTO pacnajna. [lepuon momypacnana bubmorera [IOK
' ) 24.02.2025  https://m.edsoo.ru/ff0d1162
67 Pemenue 3agad Ha Temy "3aKoH paiIMOAKTUBHOTO pacmnajaa” buGmorexa LIOK
26.02.2025  https://m.edsoo.ru/ff0d1162
68 DOHeprus CBA3M HYKJIOHOB B sipe. SInepHble peakuuu bubmorexa [IOK
' ) 28.02.2025  https://m.edsoo.ru/ff0d1356
69 Pemenue 3aa4 Ha onpe/iesieHne SHEPTUU BIXOJA /IEPHON PEaKIIUH. bubmmorexa LIOK
03.03.2025  https://m.edsoo.ru/ff0d1356
70 Henenue sinep ypana. Llennble siaepHble peakuuu. S aepHblil peakTop Bubmorexa IIOK
) ) 05.03.2025  https://m.edsoo.ru/ff0d1356
71 SAnepusiii peaktop. [IpoOraembl, MEPCHEKTUBDI, SKOJIOTHUECKUE ACTIEKTHI bubnnoreka [JOK
SIIEPHOM HEPTEeTUKU 07.03.2025  https://m.edsoo.ru/ff0d1356
72 Tepmosinepubie peakiuu. [I[puMmeHeHme siiepHol Y HEPTeTUKU bubmmorexa LOK
' ' 10.03.2025  https://m.edsoo.ru/ff0d0e38
OnemeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA. MeTo1bl HA0MIOACHUS U
73 pErucTpanuu 3IeMeHTapHbIX YacTull. Kpyrnsiii cton «@yH/1aMeHTalIbHbIE bubmorexa [TOK
M s 12.03.2025  https://m.edsoo.ru/ff0d0e38
B3aUMOICHCTBUA. EAMHCTBO u3nueckoil KapTUHBI MUPay
" " bubmuorexa [JOK
74 KOHTpOHBHaH pa60Ta KBaHTOBaﬂ (I)I/I3I/IK3. 14032025 https://m.edsoo.ru/fdeOe38
Bun 3Bé3anoro Heba. Co3Be3ausi, spKkue 3BE3/bl, MIIAHETHI, KX BUIHIMOE
75
nsuxenne. ColnHeyHas cucreMa 17.03.2025
76 Conneunas cucrema. Gusndeckas npupoia rmiaHeT U MaJIbIX Tel
ConHEe4YHOU CUCTEMBI. 19.03.2025
77 Comnne. ConmHeunas akTUBHOCTE. McTtounuk saepruu ComnHIa v 3BE311 21.03.2025
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/1bI INIABHOU
78 N
IIOCJIEI0BATENBHOCTU. BHYTpeHHEE cTpoeHuE 3BE3 . 02.04.2025
79 CoBpeMeHHbIE TPEICTABICHUS O TPOUCXOXKACHUH U 3BOoTonK CoJIHIA U
3BE3] 04.04.2025
30 Mneunsiii [IyTe — Hama ["anaktuka. [lonoxenue u npmwxkenue CoHIa B
I"anaktuke. ['anaktuku. YE€pHbIE ABIPHI B sApax raJlakKTHK 07.04.2025
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31 Bcenennas. Paz6eranue ranaktuk. Teopust boibimoro B3psiBa. 1

PenukroBoe nznyuenue. MeraraigakTuka 09.04.2025
82 Heperennsie npo0aeMbl aCTPOHOMUHT 1 11.04.2025
83 KontposbHast pabota «9JI€MEHTHI aCTPOHOMHUH U aCTPODU3UKH 1 14.04.2025
’4 O6o0maromuii ypok. Poiab (pu3uKK 1 aCTPOHOMUU B SKOHOMHUYECKOMU, TEX- 1

HOJIOTHYECKOM, COITMAIFHON M 3THUECKON cepax IesTeTbHOCTH YeloBeKa 16.04.2025

O6o06maromuit ypok. Poib n Mmecto pusuku u acTpoHOMUU B
85 COBPEMEHHOI HAy4YHOU KapTUHE MUpa ! 18.04.2025

O6o0maromuii ypok. Ponb ¢puszudeckoit Teopuu B GOpMHUPOBAHUN
86 NpeJCTaBICHUN 0 (PU3NIECKOI KapTHHE MUPa ! 21.04.2025
27 O6o06maromuii ypok. MecTto ¢pu3n4eckoil KapTHHBI MUpa B 00IIEM Py 1

COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUN O PUPOJIE 23.04.2025
23 O6o6matomuii ypok. PaBHOMepHOE U HEpaBHOMEPHOE JIBUKEHUE. 1

Yckopenue. YpaBHeHHE ABIKEHHS. | pauKu TBHOKEHUSI. 25.04.2025
89 O6o6maromuii ypok. 3akonsl Hetorona. Cuiibl B mpupoze. 1 28.04.2025
90 O6o06maromuii ypok. UMiynbe. 3aKOH COXpaHEHHsI UMITYJIbCA B 1

MEXaHUKE. 30.04.2025
91 Oo6o06maromuit ypok. Dueprus. Pabora. 3akoH cOXpaHEHUs SHEPTHH B 1

MEXaHUKE 02.05.2025
92 O6o6matomuii ypok. OcHoBel MKT. ['a30BbIe 3aKOHBI. 1 05.05.2025
93 O6o06maronuii ypok. 3aKkOHbl TEPMOJAMHAMHUKH. 1 07.05.2025
94 O6o0mmaromuii ypok. DJIeKTpoCcTaTHKa. 1 12.05.2025
95 O6006maronmuii ypok. 3aKkoOHbl TOCTOSSHHOTO TOKAa. DJIEKTPOAMHAMHUKA. 1 14.05.2025
96 O6o0maromuii ypok. MarHuTHoe moJjie. DJIeKTpOMarHuTHAsT HHTYKIIHS. 1 16.05.2025
97 O6o0maromuii ypok. ['eomerpruueckas onruka. 1 19.05.2025
98 O6o0maromuii ypok. BomHoBas ontuka. . 1 1.05.2025
99 O6o0maromuii ypok. Toroast KoHTpoapHas paboTa. 1 23.05.2025
100 Pe3epBHbIil ypok. MarHuTHoOe nose. DIeKTpOMarHuTHAs HHAYKIIHS 1 26.05.2025
101 PesepBHblit ypok. OnTrka. OCHOBBI clienUaIbHONW TEOPUHU 1

OTHOCUTEIBLHOCTH 26.05.2025
102 Pesepnsiii ypok. KBanToBas pusnka. DneMeHTHI aCTPOHOMUHU U 1 bubnmnoreka [JOK

acTpopU3UKH 26.05.2025  https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iectBo «M31aTenbCcTBO
«IIpocBemenue»

» ®usuka, 11 knacc/ Mskumes I'.JI., byxosues b.b., Hapyrun B.M. noxg
penakiueii [TapdpentoeBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

((HpOCBGHIGHI/IG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
CoOopnuk 3anau no pusuke. 10-11 knacc. PeiMkeBud
Coopnuk 3anau o ¢usuke. 10-11 kinacc. Crenanosa
[Toypounsbie pa3zpabotku 1o ¢pusuke. 10 kmace

IToypounsbie pa3zpabotku 1o ¢usuke. 11 kmace

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

but6moreka [{OK https://m.edsoo.ru/

https://lesson.edu.ru/

Enunas xomnekius LIOP. Ipeamernas xomneknus «Pusuka» http://school-
collection.edu.ru/collection

EcrecTtBeHHO-HayuyHbIe 3KcriepuMenThl — @usunka: Komnekuus Poccuiickoro
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obmeobpazoBaTenbHOrO mopTana http://experiment.edu.ru

OTtkpheIThid KOJUTEK: Pusnka http://www.physics.ru

[Tpoext AFPortal.ru: acrpodusudeckuii mopran http:// www.afportal.ru
®dusuka B anuManusx http://physics.nad.ru

®dwuszuka B ipe3eHTanusax http://presfiz.narod.ru

®dwuszuka Bokpyr Hac http://physics03.narod.ru

OTKpBITBIE HHTEPHET-0aMMIUaAbI 110 ¢usuke http://barsic.spbu.ru/olymp
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Jluct cornacoBaHus k gokymeHTy Ne 76 ot 05.12.2024
WHuumatop cornacoBanus: Cubaratynnui M.T. Qupextop
CornacoBanune nHnyumnposaro: 05.12.2024 08:16

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 Cwubaratynnui M.T. 05.12.2024 - 08:17
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