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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHTAHHS U
KOHLIETIIUUA TIpernoJilaBaHusi yueOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIE MPOTPAMMBEI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydarommuxcs 10-11 kmaccoB mpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYyeT TpeboBaHusim PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3aLUU MEKIPEIMETHBIX
CBsI3eM (DU3BUKM C €CTECTBEHHO-HAyYHBIMU Y4e€OHbIMM IpeaMeramu. B Hel
OIPENENAIOTCS OCHOBHBIE LIEIM M3Y4YEHUs] (PU3UKU HAa YPOBHE CPEAHETO OOIIEero
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKHU: JIMYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHbBIC (Ha 0a30BOM YPOBHE).

[TporpamMma 1o u3mKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOABI, BBICTyIas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. [IkoapHbIN Kypc GU3HKK — cHCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonmb3oBaHHE M aKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHUM  ompenenser XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJIy4YeHHUsS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
N3yyenune (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAyYyHOW KapTUHBI MHUpa oOydaromuxcs, B (GOpPMUPOBAHME YMEHUU NPUMEHATH
HAYYHBI METOJI TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
MOJIOKEH pAd HUACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro

IMOCTPOCHMUA.
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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
oObeMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIseTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

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

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MOPHUPOAE, TpaHHIlaX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOMs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUMX BEJIWYUH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd 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 SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
XKU3HHU, TpeOytonme BbhIOOpa (U3MYECKON MOAENU IS CUTYalluu MPaKTHKO-
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 KaOuHeTa (U3MKWA WIA B YCJIOBHUSIX 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
o0opy10BaHUE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM 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 MPUMEHECHHM.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO O0OPY/IOBAHUS JIOKHBI OBITh TMOCTPOEHBI HAa KOMIUICKCHOM
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 CTPEMJICHUS OOYJaroIIMXCSd K HAYIHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

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

e (dopMHpoBaHWE HAYYHOTO MHPOBO33PECHUS KakK pe3ysibTara H3YYCHHsI
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

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

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:
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e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB pEIICHUS pPa3IUYHBIX 3a7a4 C $BHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHH MPOECKTHO-UCCIIEI0BATEILCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

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

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUSA

®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.
du3nyecKue 3aKOHbl U TEOPUHU. ['paHUIbI TPUMEHUMOCTH (PU3UYECKUX 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.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuueitHoe  nBmkeHuwe. JI[BUKEHHME  MaTepuaJibHOM  TOYKH MO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H

TOPHU30HTAJILHO.
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N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACICHUS 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 aBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TPUMEHEHUE: TMOAUIUITHUKH,
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 MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.
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HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE 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 cuiibl U U3MEHEHHE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUsS HWMITYJIhCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHod  npyxkuHbl.  [loTeHUManpHas  SHEprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

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

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO 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
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeiei. 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-
KMHETUYECKOW TEOpUM HJACATbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHHE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHMS UICAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

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

HccnenoBanre 3aBUCMMOCTH MEXAY IMapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKITUS, U3JTydeHHUE. Y IeJIbHas TEIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCcTh TPOIIECCOB B MIPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKH.

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 125 ot 02.07.2024. UcnonHutens: Mapudynnux P.H. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 9 n3 55. CTtpaHnua cosgaHa: 02.07.2024 22:14 =¥ TATAPCTAH



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTaTElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEMCTBHUEM CXATOTO BO3JyXa, HarpeBaHue >pupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENs] BHYTPEHHETO CTOPAHMUsI, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

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

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuiel. CoBpeMmeHHble Marepuaibl. [lnaBienue wu
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, 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 OTHOCUTENBHOW BIAXKHOCTH BO3/1yXa.

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 mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHoun

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 125 ot 02.07.2024. UcnonHutens: Mapudynnux P.H. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 10 u3 55. CTpanuua cosaara: 02.07.2024 22:14 =¥ TATAPCTAH



CYyNEPHO3ULINU ANEKTPUUYECKUX Tosei. JIMHUM HanpsKEHHOCTU SJIEKTPUYECKOTrO
HOJISL.

PaGora cumnm  snektpoctatmueckoro  moisa.  [lorenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEI.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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

DHeprust 3apsHKEHHOr0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

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

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUHALMS. DIEKTPOIIU3.
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OnekTpudeckuii TOK B razax. CamMOCTOSITEIbHBIA W HECAMOCTOSITEIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIH JHO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

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

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

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

HaGmronenne amexTpoimsa.

MesxknpeaMeTHbIe CBA3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runep0osia, uxX rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEayu, TEIJIOBOE PABHOBECHUE),
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, JJIEKTPHUYECKHE CBOMCTBA METAJIOB, JJIEKTPOJUTHUYECKAS IUCCOLMALINS,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYIHE), JBUraTreib BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IPUHTED, AIEKTPOHArPEBATEIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKIMH. [IpuHmMnD cynepnosuuun
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOTO TIOJI JUIMHHOTO IIPSAMOIO MPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

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

SIBeHne ANEKTpOMAarHMTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

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

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATrHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.
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Jlemoncmpayuu

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.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

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

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

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 KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 0JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBHSI U3ITyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[[Ixana 37€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHMKE M MEIULIMHE, paaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBO1 pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.
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HccnmenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
peoMIICHUE, TONSIpU3aLus, JUPPaKIKs, UHTEpPEepeHIHS.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3blL. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBust 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.

[Tonsapuszanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TIPU3MBL.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul
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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
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU M COKPAILCHHE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEprun (HOTOHA C €r0 YACTOTOM. DHEPTHUS
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe JEHUCTBUE 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 Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/A.

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

CHoHTaHHOE U BBIHYXJCHHOE U3JIyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
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Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocraBa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. 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.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiemMbl M TEPCHEKTUBHI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUpA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

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

ConHeuHas cucteMma.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHepruum CojHila U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTbL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
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3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKAECHUH U 3BoItonnu CoJiHIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
lNamaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIEC IBIPHI B SIpax
TaJIAKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa06ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPEICTICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMATILHOM M 3TUYECKOU cepax AessTeTbHOCTH YEJIOBEKa, POjb U MECTO (DU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCcKo KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAUITMYECKOW PpEMmIETKH, CHEKTPaIbHBIN

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, MHAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHUK, TEJIEBU3O0D,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenune yueOHOrO mpeamera «Pu3nKay Ha ypoOBHE cpemHero oOmiero oopasoBaHus (0a30BBI YPOBEHbB) JTOHKHO
00EeCTICUNTh JOCTHKCHHE CIICIYIOIINX JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOEHUS y4eOHOro npeamera « Ou3nKa» JIOJKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH
oOyyaromuxcs PpyKOBOJICTBOBAaThCS C(HOPMHUPOBAHHONW BHYTPEHHEW MO3ULMEH JUYHOCTH, CHCTEMOH LEHHOCTHBIX
OpUEHTALIUN, TO3UTUBHBIX BHYTPEHHHMX YOEKICHHH, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOIO
o011ecTBa, PACIIUPEHNE )KU3HEHHOIO OIbITa U OMNbITA JAEATEIbHOCTU B MPOIECCE pealin3allid OCHOBHBIX HalpaBlICHUM
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

C()OPMUPOBAHHOCTh IPAXKJAHCKOM MO3ULMU 00YYarOIIerocsi Kak aKTUBHOTO M OTBETCTBEHHOT'O UJIEHA POCCHMCKOIO
00I11eCTBA;

NPUHATUE TPATULHUOHHBIX O0IIEYEIOBEUECKIX T'YMAHUCTUUECKUX U IEMOKPATUUECKUX LICHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO JE€ATEIBbHOCTh B MHTEpecax TIPakJaHCKOro OOLIECTBA, Yy4yacTBOBaThb B
caMOyIIpaBJieHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMHU B COOTBETCTBUM C UX (PYHKUMUSIMU U HA3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOPMHPOBAHHOCTH POCCUMUCKON IPAKIAHCKOW UIEHTUYHOCTH, TATPUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CHMBOJIaM, JOCTHXKEHUSIM POCCHUHCKUX YUYEHBIX B 00JacTh (PU3UKU U
TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;
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CIIOCOOHOCTh OIICHMBATh CHUTYaIllMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYICh Ha MOPAIBHO-
HPABCTBEHHBIE HOPMbI U IICHHOCTH, B TOM YHCJIE€ B ACSATEILHOCTU YUEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIFOUasl SCTETUKY HAYYHOI'O TBOPUECTBA, MPUCYILETO (PU3UUECKON HAYKE;

S) TPy10BOr0 BOCIIMTAHMS:

WHTEpEC K pa3IndHbIM chepaM nmpodecCHOHATBHON NEeATeTLHOCTH, B TOM YHUCJIE CBA3aHHBIM C (DU3UKON U TEXHUKOM,
yMEHHUE COBEPILIaTh OCO3HAHHBIN BHIOOp OynyIiel npodeccuu U peain30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0OOpa30BaHUIO B 00J1acTH (DU3UKU HA MIPOTSHKEHUM BCEH JKU3HU;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH IKOJIOTMYECKON KYJIbTYPhl, OCOZHAHUE TJI00ATBHOTO XapaKkTepa FKOJOTUUECKUX TPOOIIeM;

MJIAHUPOBAHUE U OCYIIECTBIICHHE JEUCTBUI B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHMS 11€JIEH YCTOMYMBOTO pPa3BUTHS
YEJI0BEYECTBA;

pacUIMpPEeHHE OMBITA JIEATETLHOCTH KOJIOTUUECKON HAMIPABJICHHOCTH Ha OCHOBE UMEIOIIUXCS 3HAHUMN 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOU JIeSITEIbHOCTH, TOTOBHOCTh B IIPOIIECCE U3YUCHUS! (PUBUKU OCYIIECTBIIATH MMPOEKTHYIO
Y UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble JJornueckue aelicTBUA:
CaMOCTOSITENILHO (hOPMYJIMPOBATH U aKTyaJU3UPOBaTh MPoOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEICIIATh LENU IEATEIILHOCTH, 3aJ1aBaTh NapaMETPbl U KPUTEPUH UX JOCTHKEHHUS;
BBISBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMaTPHUBACMBIX (PU3HUECKUX SIBIICHHSX;
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pa3palarbiBaTh IJIAaH PEIICHUS MPOOJEMBbI ¢ Y4ETOM aHalv3a HMMEIOIIUXCS MaTEpUalbHBIX U HEMaTepUATbHBIX
peCypcoB;

BHOCUTH KOPPEKTUBBI B JEATEIBHOCTH, OILICHUBAaTh COOTBETCTBUE pE3YJIbTATOB LEIsAM, OLICHUBATH PHUCKHU
MOCJICACTBUM I€ATEILHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX PEAIbHOTO, BHUPTYaJbHOTO W KOMOHWHHUPOBAHHOTO
B3aHUMOJICHCTBHUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHA PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble ncciienoBarTe/IbCKue 1eCTBUS:

BJIaJICTh HAYYHON TEPMHUHOJIOTUEH, KITFOUEBBIMH IMMOHITHUSAMUA M METOIaMH (PU3UIECKON HAYKH;

BJIaJIeTh HAaBBIKAMHU Y4e€OHO-HCCIE0BATEILCKON U MPOEKTHOMN JEATeIbHOCTH B 00JacTH (DU3UKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pelieHus 3ajad  (U3UYECKOro COJepKaHUs, MPUMEHECHUIO
Pa3IMYHBIX METOJOB IMO3HAHUS;

BJIQJICTh BHJAMHU JCATEILHOCTH II0 TOJYYCHHIO HOBOTO 3HAHMS, €ro HWHTEpHpeTaluy, IpeoOpa3oBaHUIO H
MIPUMEHECHUIO B PAa3IMYHBIX YUCOHBIX CUTYAIUAX, B TOM YHUCJIE IIPHU CO3JaHUN YICOHBIX IPOCKTOB B 00JaCTH (PU3UKHU;

BBISIBIIATh IPUYUHHO-CIICICTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 33/1a4y, BBIJBUTaTh TUIIOTE3Y €€ PEUICHUS, HAXOAUTh
apryMEHTBHI JUIs1 TOKA3aTENbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS,

AHAJIM3UPOBATH TOJYYEHHBIE B XOJE PEIICHUS 33aJa4d PE3YJbTAaThl, KPUTHUYECKU OLEHMBATH UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (POPMYJHUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN JCATEILHOCTH, B TOM YHCIE NMPU HW3yYCHHH
busuKy;

JlaBaTh OILIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh TPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTDH 3HAHUS TIO0 (PU3UKE B IPAKTUUCCKYIO 00JIACTh KU3HEICATCTLHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIE UJIEHU, MIPEIJIaraTh OPUTMHAJIBHbBIC IMOJIXO/bI U PEIICHHUS;

CTaBUTh NMPOOJIEMBI U 3aJ1a4uH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaunmeii:
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BJaJICTh HaBBIKAMHM TIOJyYeHUs HWHPOpMAIMU (DH3UIECKOTO COJEpP)KaHUS W3 HWCTOYHHUKOB pa3HBIX THIIOB,
CaMOCTOSITEIIEHO OCYIIECTBIISATh MOWCK, aHAIN3, CHCTEMATH3aIUI0 U HHTEPIPETAINi0 HH(OOPMAIMK Pa3IUIHBIX BHJIOB U
dbop™m mpeacTaBICHUS;

OLICHMBATh JJOCTOBEPHOCTH HH()OPMAITHUH;

UCIIOJIB30BaTh CPEICTBA HHGOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpPEeOOBaHHMI 3PrOHOMHKH, TEXHHKH OC30ITaCHOCTH,
TUTHCHBI, PECYPCOCOCPEKESHHS, TPABOBBIX M ATUYCCKUX HOPM, HOPM HH(DOPMAIIMOHHOW O€30TIaCHOCTH;

CO3/1aBaTh TEKCThI (U3MYECKOTO COJMCP)KAHUS B Pa3IUYHBIX (opMarax ¢ y4éTOM HasHaueHUS HHDOpMAIHUHA |
IIEJICBO ayTUTOPUH, BEIOMpAsi ONITUMAaIbHYIO0 (POpPMY IIPEICTABICHHS U BU3YaTH3AITHH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHS:

OCYILIECTBIIAThH OOIIEHNE HA YpOKax (PU3UKH U BO BHEYPOUHOU JIEATENBHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(QIUKTHBIX CUTYallMil U CMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTUYHO HU3J1araTh CBOX TOUKY 3PEHMS C UCIIOIb30BAHUEM SI3bIKOBBIX CPE/CTB;

MOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHON U UHIMBU1yaIbHOU PaOOTHI;

BBIOMPATh TEMATUKY W METOJIbl COBMECTHBIX ACHCTBUMN C yUETOM OOILIMX UHTEPECOB U BO3MOKHOCTEMN Ka)KIOro 4jieHa
KOJIJIEKTUBA;

IIPUHUAMATH LIEJIM COBMECTHOM JAEATEIbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH JCHCTBUS MO €€ JOCTHKECHUIO:
COCTABJISITh IUIAH JIEUCTBHM, paclpenesaTh poiu C YYETOM MHEHUM YyYaCTHHKOB, OOCYXJIaTh pe3yJbTaThbl COBMECTHOM
paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJaJa M KaXJIOr0 y4acTHHKA KOMAaHIbl B OOIIMH pe3yapTaT MO pa3pabOTaHHBIM
KPUTEPHUSIM;

IIpeUIaraTb HOBbIE MPOEKTHI, OLIEHUBATh UIEH C ITO3UIIUU HOBU3HBI, OPUTMHAIILHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIJISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEAEHUE B PA3JWYHBIX CHUTYAlUSAX, HPOSIBIATH TBOPYECTBO H
BOOOpaxxeHue, ObITh UHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
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Camoopranusanms:

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATEIbHYIO JIEATEIBHOCTh B 00JIACTH (PU3UKU M aCTPOHOMHH, BBISBISTH
po0JieMbl, CTaBUTh U GOPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEIIBHO COCTABJIATH IUIAH PEIICHHs PACUETHBIX M KAYECTBEHHBIX 3aJa4, IUIAH BBIIOJIHEHUS MPAKTHUYECKON
paboThI ¢ YUETOM UMEIOLUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENIIOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paclIMpATh paAMKH Y4EOHOIO MPEeAMETA HA OCHOBE JIMYHBIX NMPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO SPYAMLIMH B 001acTh (PU3MKH, MOCTOSHHO MOBBILIATH CBOM
00pa3oBaTeNIbHbIN U KYJIbTYPHBIHA YPOBEHb.

CaMOKOHTPOJIb, YJMOLMOHAJIBHbIN HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JIEATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTaTOB
LENAM;

BJIAJCTh HABBIKAMU MO3HABATENBHON pe(dIeKCMM Kak OCO3HAaHUSl COBEPILIAEMBIX JEHCTBUA W MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCITOJIB30BaTh NPUEMBI pe(IEKCUHU TSl OUEHKH CUTYalllu, BIOOpA BEPHOTO PEUICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apPTYMEHTBI IPYTUX IPH aHAIM3€E PE3YNIbTATOB JIE€ATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI U @pPTYMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTaTOB JIE€ATEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIMOKH.

B npouiecce 1ocTHKEHHS IMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI 110 (PU3UKE 711 YPOBHS CPEIHETO OOIIEeTOo
o0Opa3oBaHMsl y 00yUaIOUIMXCs COBEPIICHCTBYETCS IMOLMOHAIBHBIN HHTEIUIEKT, MPEoaralomui chopMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOLIETO CIOCOOHOCTh MOHUMAaTh CBOE IMOLMOHAIBHOE COCTOSIHHE, BUAETH HAIPaBJICHUS
pa3BUTHS COOCTBEHHOW AMOIIMOHANILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;
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CaMOpEryJMpOBaHMs, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE MPUHHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEJCHHUE,
CIIOCOOHOCTH aTalITUPOBATHCS K SMOITMOHAIBHBIM U3MEHEHHSM U TIPOSBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMM, BKIIOYAIOIICH CTPEMJICHUE K JIOCTUXKEHUIO LIEJU U yCHeXy, ONTUMU3M, HHUIIUATUBHOCTD,
yMEHUE JACHCTBOBATH UCXO/ISl U3 CBOUX BO3MOKHOCTEH;

OMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHUMAaTh SMOLMOHAIBHOE COCTOSIHUE JPYTUX, YYUTHIBaTh €ro Impu
OCYILIECTBICHUH OOILEHUs, CIOCOOHOCTh K COYYBCTBHIO M COMIEPEKNBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTPAWBATH OTHOIICHUS C JIPYTUMHU JIOABMHU, 3a00THTHCS,
MPOSIBJISITH HHTEPEC U pa3peiiaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 kJacce TmpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh
c(hOpMUPOBAHHOCTh Y O0YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPaX POJib U MECTO (GU3UKHU B (POPMUPOBAHUU COBPEMEHHON HAy4YHOU KapTHUHBI MUpPa, B
Pa3BUTHUH COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOMN AEATEIHLHOCTHU JIIOACH;

YYUTBIBATh TPAHMIIBI IPUMECHEHUS M3YUCHHBIX (PU3MUECKUX MOJIeiel: MaTepralibHas TOYKa, HHEepIIUaJbHAs CHCTEMa
oTcuéTa, aOCONIOTHO TBEPIOE TEIO0, MACANBHBIN Ta3, MOJEIN CTPOSHHUS Ta30B, KHIAKOCTEH M TBEPIBIX TEJN, TOUYCUHBIM
AIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3aaay;

pacro3HaBath (pusnueckue siBjaeHUs (TPOLECChl) U OOBSICHATH UX HAa OCHOBE 3aKOHOB MEXAaHHKHU, MOJICKYJISIPHO-
KMHETUYECKOM TEOPUM CTPOCHHUS BEIIECTBA M JJICKTPOJWHAMUKH: PABHOMEPHOE W PABHOYCKOPEHHOE MPSAMOJIMHEHHOE
JIBM)KEHHUE, CBOOOIHOE MMAJICHUE TEJ, IBMYKCHUE 110 OKPY>KHOCTH, HHEPITUS, B3auMoieicTBUE Te, MU dy3usi, OpOyHOBCKOE
JBIDKCHUE, CTPOCHUE KUJIKOCTEH M TBEPIBIX TeJ, U3MEHEHHE O0BbEMa Ted TMPU HAarpeBaHUU (OXJIAKJCHHUH), TEIJIOBOE
paBHOBecCHe, HCMapeHue, KOHJICHCAIus, IUJIaBJICHHE, KPUCTAJUIM3allMsl, KHUIEHWE, BIIAXKHOCTh BO3/lyXa, MOBBIIICHUE
JIaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXIY NapaMeTpaMH COCTOSIHUS Ta3a B M30IpoIleccax,
AJICKTPU3AIUA TEJ, B3AaUMOJICHCTBUE 3aPsIJIOB;

OMKCHIBATh MEXAHWYECKOE JIBIDKCHHME, HWCIOJIb3ys (HU3WYECKue BEIUYHMHBI: KOOpJWHATA, IyTh, IMEpEeMEIEHNE,
CKOPOCTh, YCKOPEHHE, Macca Teja, CUJia, UMITYJIbC TeJla, KHHETUYECKasi SHEPIusl, MOTeHINaIbHas YHEPTUsI, MEXaHUUeCKas
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paboTa, MexaHWYEeCKass MOITHOCTh; TP OMUCAHUH MPABUIBLHO TPAKTOBATh (PU3MUECKUNA CMBICI UCIIOIB3YEMbIX BEITUYHH,
uX OOO3HAYEHUsS W CIWHUIIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JaHHYIO (PU3MUECKYIO BEIMYHHY C JIPYTUMU
BEJINYHMHAMM;

OMHCHIBATh M3YUEHHBIE TETUIOBBIC CBOMCTBA TEJ M TEIUIOBBIC SIBJIICHUS, UCTIONB3Ys (DU3UUECKUE BEIMYMHBI: JaBJICHHUE
raza, TeMIeparypa, CpeIHsasl KMHETUYECKasl SHEPTUsl XaO0TUUECKOr0 JABMXKEHHUSI MOJICKYJI, CPEHEKBaApaTUYHAsl CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa ra3a, KOd(PQHUIMEHT IMOJE3HOTO IEHCTBHUS TEIJIOBOTO
JBUTATESI; TIPU OMHCAHWUU TIPABWJIBHO TPAKTOBATh (PU3MUECKHH CMBICT HCIOJIb3YeMbIX BEIMYHUH, UX OOO3HAYCHHS H
CMHUIIBI, HAXOJIUTh (POPMYJIbI, CBSA3BIBAIOIINE JTaHHYIO (DU3UUYECKYIO BEJTUYUHY C IPYTUMHU BEIIMUUHAM;

OMHCBHIBATh HM3YYCHHBIC JJICKTPUUYECKHE CBOMCTBA BEIIECTBA M JJICKTPUUYECKHE SIBICHUS (MPOIECCHI), HCIIOIB3YS
(dbu3MYeCKre BEIWYUHBL: DJIEKTPUUCCKUN 3apsj, AJICKTPUUYECKOE I10JIe, HANpsHKEHHOCTh IO, TOTEHIIMAJ, Pa3HOCTH
MOTEHIIUAJIOB; MPU OMHCAHWUU MPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICI UCIOJb3YyEMbIX BEIWYUH, X 0003HAUYCHUS U
€UHULIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE TAHHYIO (PM3UYECKYIO BETUUUHY C IPYTUMU BEJIMUMHAMU;

aHaJIU3UPOBATh (DU3NUYECKHUE TIPOIIECCHI U SABJICHUS, UCIIOIB3Ys (PU3UUSCKHUE 3aKOHBI M IPUHIIUIIBI: 3aKOH BCEMHPHOTO
Tssrotenust, I, I m III 3akonbl HbprOTOHA, 3aKOH COXpaHEHUsS MEXAHWYECKOM SHEPrUM, 3aKOH COXPAHEHHS HMITyJIbCa,
MPUHLUIN CYNEPHO3UIUA CHUJI, TPUHIIUIT PABHOMPABUS WHEPIUATBHBIX CHUCTEM OTCU€Ta, MOJICKYJSPHO-KUHETUYECKYIO
TEOPUIO CTPOCHMS BEIIECTBA, FA30BbIE 3aKOHBI, CBSA3b CPEIHEN KMHETUUYECKOW YHEPIUU TETUJIOBOTO JIBMKEHHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypoH, MEePBhIM 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS AJIEKTPUUYECKOro 3apsiaa, 3akoH KyroHa,
P ATOM pa3audaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro MaTEMaTHYEeCKOE BBIPAKCHHUE W YCJIOBHS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE MPUHIIUIBI JESHCTBUS MAaIllWH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB; pazjiMyaTh yCJIOBHUS UX
0e30IMacHOT0 MCIOJIb30BaHUS B ITOBCEIHEBHON KU3HU;

BBITIOJTHATH SKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (PM3MYECKUX SBJICHUN W IPOIECCOB C HMCIOJIB30BAHHEM IIPSMBIX U
KOCBEHHBIX M3MEPEHM, MpH 3TOM (OpMYyIUpOBaTh MpoOIeMy/3aJady U TUIOTE3y Y4eOHOro SKCIEpUMEHTa, cOOMpaTh
YCTaHOBKY M3 MIPEIOKEHHOTO 000PYI0BaHMS, POBOUTH ONBIT U (DOPMYIUPOBATH BHIBOJIHI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (DU3NUYECKUX BEJIMYUH, ITPHU ITOM BBIOUPATH ONTHUMAJIBHBINA CIIOCOO
M3MEPEHUS U UCTIOJIb30BaTh U3BECTHBIE METObI OLICHKU MOTPEIIHOCTEN U3MEPEHUN;
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UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BETMYMHAMH C MCIOJIb30BAHUEM TMPSMBIX U3MEPEHHM, MPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, PUKCUPOBATH PE3yIbTAThl MOJIYUYEHHOMN 3aBUCUMOCTH (PU3MUECKUX BEJIMUYMH B BUJIE TAOIUI] U
rpaduKoB, JenaTh BEIBOBI [0 PE3yJIbTaTaM UCCIIECTOBAHMUS;

coOoaTh mnpaBuja OE30MACHOTO TpyJa IMpH IMPOBEACHUM HUCCIEJOBAaHMM B paMKax ydyeOHOro 3KCIEpHUMEHTa,
y4€0HO-UCCIIEIOBATENLCKOM M MPOEKTHOM JAESITEIBHOCTH C  MCHOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPONCTB H
1a00paTOPHOTO 000PYAOBAHUS;

pemath pacy€THBIC 3a7a4d C SIBHO 3a/IaHHOM (PU3UYECKON MOJIEIbIO, UCTIONb3ysS (PU3NYECKUE 3aKOHBI U TMPUHIIUIIBI,
Ha OCHOBE aHajM3a yCIOBHUS 3aJayd BbIOMPAaTh (PU3NYECKYIO MOJIEb, BBIACIATh (PU3NUYECKUE BEIUYMUHBI U (HOPMYIIBI,
HEOOXOJUMbIe Jisi €€ pEeLIeHUs,, MPOBOAUTHh PAcu€Thl M OLEHUBATh PEAJbHOCTH IOJIYYEHHOTO 3HAu€HUs (PU3NYECKOU
BEJINYMHBL;

pelaTh Ka4eCTBEHHBIE 33Ja4i: BBICTPAMBATDH JIOTUYECKU HENPOTUBOPEUYUBYIO LIEMIOYKY PACCYKICHHUU C OMOPOM Ha
U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SIBJICHMUS;

UCIOJIB30BaTh IPU PELICHUH Y4YeOHBIX 3a/1ad COBPEMEHHblE HH(POPMAIMOHHBIE TEXHOJOTUU JUIs IOMCKAa,
CTPYKTYpPUPOBAHUS, UHTEPIPETALMU U MPEICTaBICHHUs Y4eOHON M Hay4dHO-HOIMYJIApHOW HH(OpMaLMU, NOTy4YEHHOU H3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOTYYaeMYI0 HH(OPMAIHIO;

NPUBOAUTH TPHUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX YUYEHBIX-PU3UKOB B PAa3BUTHUE HAYKH, OOBICHEHHE
IIPOLIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUECKHE 3HaHUS MO (PU3MKE B MOBCEIHEBHOM XM3HU UId oOecriedyeHus: 0€30MacHOCTH IpH
oOpallleHu ¢ MNpudbopaMM U TEXHUYECKMMH YCTPOWCTBAMH, JMJIi COXPAHEHUS 3/I0pOBbS U COOIIOACHHUS HOPM
HKOJIOTUYECKOTO TIOBEACHUS B OKPYXKAIOILLEH CPELE;

paboTarh B Ipymine ¢ BBHIMOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, IMIaHUPOBATh padOTy TPYyMIbl, pallMOHAIBHO
pacnpenenaTtb 00f3aHHOCTH U IJIaHUPOBATh NEATEIbHOCTh B HECTaHIAPTHBIX CUTYallUsAX, a/IeKBaTHO OLICHHWBATH BKJIAJ
Ka)KJ0r0 U3 YYaCTHUKOB TPYMIIBI B PELIEHUE paccCMaTprUBaeMoil MpoOIeMBbl.

K xonmy oOyuenuns B 11 KkJjacce mnpeaMeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTh
c(OpPMHUPOBAHHOCTh Y 00YHAIOLIUXCS YMEHMIA:

[okymeHT co3aaH B anekTpoHHon chopme. Ne 125 ot 02.07.2024. UcnonnuTens: Mapudynnux P.H. r'.?ﬂEKTPOHHbIﬁ
Ctpanuua 28 n3 55. Ctpanuua cosgara: 02.07.2024 22:14 =¥ TATAPCTAH



JEMOHCTPHUPOBATh HA TIPUMEPAX POJb U MeCTO (GU3UKU B (HOPMUPOBAHUHN COBPEMEHHOW HAyYHOW KapTUHBI MHUpPA, B
Pa3BUTUU COBPEMEHHOW TEXHHUKHA W TEXHOJOTHM, B IMPAKTHYECKOW JEATEIBHOCTH JIFOJAEH, LEIOCTHOCTh U E€IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI MPUMEHEHUSI U3YUYEHHBIX (DU3UUECKUX MOJIEICH: TOUCUHBIM SJIEKTPUUYECKUN 3apsii, Jy4d CBETA,
TOYEUYHBIN HCTOYHUK CBETA, AJI€pHAsi MOJIENIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO si/ipa MPH pelieHuu (GU3NUEeCKuX 3a1a4;

pacrno3HaBaTh (PU3NUECKUE SIBJICHUS (MPOTIECCHI) U OOBICHATHh UX HA OCHOBE 3aKOHOB DJICKTPOAMHAMUKHA U KBAHTOBOM
(GUBHUKHU: AIEKTPUYECKasi TPOBOIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JACHCTBUS TOKA, B3aMMOICHCTBUE
MarHuTOB, DJIEKTPOMArHUTHAsI MHAYKIIMS, JEHCTBHE MArHUTHOTO IOJS HA MPOBOJAHUK C TOKOM W JBHXKYIIUWCS 3apsij,
AJIIEKTPOMArHUTHBIE KOJEOAHWs W BOJHBI, NPSIMOJMHEHHOE PACHpPOCTPAaHEHUE CBETa, OTPaKECHHE, MPETIOMIICHHE,
uHTepdhepeHus, aubpakius W TMOJsSpU3alys CBETa, JUCIepcus cBeTa, (oTodnekTpudeckuid 3¢gdekt (dpoTtorddexr),
CBETOBOC [IaBJICHWE, BO3HUKHOBEHHE JIMHEHYATOrO CIHEKTpa aToMa BOAOPOJA, CCTECTBEHHAs U HCKYyCCTBEHHAas
PaTMOAaKTUBHOCTD;

ONKCHIBATh H3YYEHHBIE CBOMCTBA BeEIIECTBA (DJICKTPUUYECKUE, MArHUTHBIE, ONTHUYECKUE, DIICKTPUUYECKYIO
MPOBOJIUMOCTh PA3JIMYHBIX CpEJ) U DICKTPOMArHUTHBIC SBICHUS (IIPOILIECCHI), HCIONB3YS (PU3NYECKUE BEITUUYHHBL:
AIEKTPUYCCKHUI 3apsijI, CHUJIa TOKA, SJIEKTPUIECKOE HAMPSHKEHUE, SJIEKTPUUECKOE COMMPOTHRIICHHUE, PA3HOCTh IMOTEHITNATIOB,
AIEKTPOJBIKYINNAs Ccuiia, paboTa TOKa, MHIYKIHMS MAarHATHOTO Toyisg, cuia Awmmepa, cuia JlopeHIla, WHIYKTUBHOCTD
KaTYIIKW, YHEPTUS JICKTPUICCKOTO M MAarHUTHOTO TIOJICH, TIEPHOJT M YacTOTa KOJIeOaHW B KOJIeOATETLHOM KOHTYPE, 3apsi
U CUJia TOKa B TPOIECCE TapPMOHHUYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHuM, (POKyCHOE PACCTOSHHUE M ONTHYECKas cuia
JIMH3BI, TIPU ONMCAHUU MPABWIBHO TPAKTOBAThH (DU3UUECKUN CMBICI UCTIOIB3YEMbIX BEJIMUMH, WX 0003HAYEHUS U €TUHUIIBI,
YKa3bIBaTh (POPMYITBI, CBS3BIBAIONINE JAHHYIO (PU3HUCCKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

ONKMCHIBATh HM3yUYCHHBIC KBAHTOBBIC SIBICHHUS M TIPOIECCHI, HWCMONB3YsS (PU3NYECKUE BEIMYUHBI: CKOPOCTH
AJIEKTPOMATrHUTHBIX BOJIH, JIJTMHA BOJHBI M 4acCTOTa CBETA, SHEPTUS M UMITYJIbC (DOTOHA, TIEPHO/ MOdypacnanga, dYHEPrus
CBS3M ATOMHBIX S7Ep, MPU OMHCAHUU TPABWIHHO TPAKTOBATh (PU3WYECKUI CMBICT HCIOJb3YyEeMbIX BEJIWYUH, WX
0003HaYEHUS W CANHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBSA3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEJIMUMHY C IPYTUMU BEJIMUYNHAMU,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUIMHBL,

aHAM3UPOBaTh (U3MYECKUE TPOILECCHl W SBIICHUS, WCIOIb3yS (DU3NYECKHE 3aKOHBI M MPUHIMIBL 3aKoH Oma,
3aKOHBI  TIOCJIENOBATEILHOTO W  MMApaUIeIbHOTO COCIUHEHHUS TPOBOAHUKOB, 3akoH JDkoyns—Jlenma, 3akoH
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AIIEKTPOMATHUTHOM WHAYKIUH, 3aKOH NPSMOJMHEHHOr0 paclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXEHUsSI CBETA, 3aKOHBI
NpeOMJICHUSI CBETa, ypaBHEHHE OWHIITEHHA 1ia (PoTrodPdeKTa, 3aKOH COXpAHEHUS SHEPTUH, 3aKOH COXpPaHEHUS
UMITYJIbCA, 3aKOH COXPAHEHUs 3JIEKTPUUYECKOTO 3aps]a, 3aKOH COXPAaHEHMs] MAacCOBOr0 4Mcia, moctynarsl bopa, 3akoH
PaZMoOaKTUBHOTO paclaja, pu 3TOM pas3jinyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MAaTEMATHUYECKOE BBIPAXKEHUE U
ycioBus (TpaHUIlbl, 0071aCTH) TPUMEHUMOCTH;

ONpENENATh HANpPABJICHUE BEKTOPA MHAYKIMH MAarHUTHOIO IOJISI MPOBOJAHHMKA C TOKOM, CHJIBI AMIlepa M CHIIbI
JlopeHua;

CTPOUTH U OMMCHIBATh N300paKEHUE, CO3/1aBAEMOE TNIOCKUM 3€pKajioM, TOHKOH JINH30M;

BBITNOJHATh 3KCIEPUMEHTHI M0 HMCCIEA0BAHUIO (PU3MUECKHUX SIBJICHUN M MPOLIECCOB C MCHOJIb30BAHUEM MPSMBIX U
KOCBEHHBIX M3MEPEHMIi: Mpu 3ToM (OpMyIHpoBaTh MpoliaeMy/3aiady U TMIOTE3y YYEOHOro SKCIEpUMEHTa, coOMpaTh
YCTaHOBKY M3 MIPEAI0KEHHOTO0 000PYI0BAHHUSI, IPOBOJIUTH ONBIT U (DOPMYJIUPOBATH BHIBOJIBI;

OCYUIECTBJISITh MPSAMbIE M1 KOCBEHHBIE U3MEPEHHS (PU3NYECKUX BEJIMYUH, IPU STOM BBIOMPATH ONTUMAJbHBIA CIOCOO
WU3MEPEHHUS U UCII0JIb30BAaTh U3BECTHBIE METObI OLIEHKH MTOTPEUIHOCTEN N3MEPEHMI;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3WYECKUX BEJIMYUH C HUCIHOJB30BAaHUEM IMPSIMBIX HU3MEPEHHI: TpU 3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTATHI MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYHMH B BUJE TAOJIUILL U
rpaduKoB, AeyaTh BEIBOABI IO pe3yjIbTaTaM UCCIEI0BAHNUS;

coOroaTh npaBuiia 0€30MacHOro TpyJa MpU MNPOBEJECHUM MCCIEHOBAaHUN B pamMKax Y4eOHOro 3KCIEPUMEHTA,
y4eOHO-UCCIIEIOBATENIbCKOM M MPOEKTHOW  JESATENIbHOCTH €  HUCIHOJb30BAaHUEM HM3MEPHUTENBHBIX YCTPOMCTB U
J1a060paTOpHOTO 000PYIOBAHUS;

peuaTh pacy€THbIe 3a7a4i C SIBHO 3aJJaHHON (PU3MUECKON MOJIENbI0, UCIOJIb3Ys (PU3NUECKUE 3aKOHBI M MPUHLHUIIBI,
Ha OCHOBE aHaju3a YCJOBHUS 33Jaud BBIOMpATh (PU3MYECKYIO MOJEJb, BBIACIATh (DU3UUECKUE BEIUYMHBI U (POPMYIIBI,
HEoOXOoJuMble IJisi €€ pEelIeHUs, MPOBOAUTH Pacu€Thl U OLEHUBATh PEATBHOCTh IMOJYYEHHOTO 3HAUYEHHUS (U3NYECKOU
BEJIMYMHBI,

pelarb Ka4eCTBEHHbIE 33Ja4i: BBICTPAWBATh JOTMYECKHA HEMPOTUBOPEUMBYIO LIENOYKY PACCYKICHHI C ONOPOM Ha
M3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUYECKUE SIBJICHUS;
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UCIIONIb30BaTh TMpPH PEIICHUH Y4YEOHBIX 3a7ad COBpPEMEHHbIE HWH(OPMAIIMOHHBIE TEXHOJOTUU JUIsl TIOMCKA,
CTPYKTYpPUPOBAHUS, UHTEPIPETALMNA U TPEICTaBICHUS y4eOHOM M HAay4HO-TOMYJISIpHOW HH(OpMAIMM, TOTy4YEHHOU U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJIydaeMyto HHPOPMAIIUIO;

OOBSCHATH IPUHLIUIIBI AEUCTBUS MAlllMH, IPUOOPOB U TEXHUUECKHUX YCTPOICTB, pa3indarh YCIOBHs UX 0€30M1aCHOTO
UCIIOJIb30BaHUs B [IOBCEHEBHON KU3HU;

IPUBOJIUTH TPUMEPHI BKJIAJa POCCHUUCKUX M 3apyOCKHBIX YUYEHBIX-(PU3UKOB B pPa3BUTHE HAayKd, B OOBICHEHUE
IIPOLIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAaHUS MO (PU3MKE B MOBCEIHEBHOM XM3HU UId oOecriedyeHuss 0e30MacHOCTH IpH
oOpallleHuu ¢ TNpudopaMM U TEXHUYECKUMHU YCTPOWCTBAMHU, JUIsI COXpPAHEHHsS 370pPOBbsi M COOJIIOJECHUS HOPM
HKOJIOTMYECKOTO ITOBEJICHMS B OKPYKAIOLEH Cpelie;

paboTarh B Irpymnine ¢ BBHINOIHEHUEM PaA3IMYHBIX COLMAIBHBIX POJIEH, IUIaHUPOBATh padOTy TPYyMIbl, pallMOHAIBHO
pacnpenensaTh 00s13aHHOCTH M IIAaHUPOBATh JACSATENbHOCTh B HECTAHJIAPTHBIX CUTYalUsX, a/IEKBaTHO OLIEHUBATh BKJIAJ
Ka)KJ0r0 U3 YYaCTHUKOB TPYIIHI B pELIEHUE pacCMaTpUBAEMOM MPOOIEMBbI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrtpoabsnbsie IIpakTnueckue
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThI
pecypchl
Paznen 1. ®PUSUKA U METOAbI HAYYHOI'O ITIO3SHAHUA
11 o ) bubmuoreka [JOK
. W3MKa 1 METOIbl HAy4YHOT'O ITO3HAHUS
Y https://m.edsoo.ru/7{41bf72
Uroro no pazgeny 2
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https://m.edsoo.ru/7f41bf72

Pa3znen 2. MEXAHUKA
)1 KiHeMaTHKa 5 bubmuorexa [JOK
. WHEMaTH
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Jlunamika https://m.edsoo.ru/7f41bf72
bu6 OK
23 3aKOHBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hgsz,I:I;I/(r)rTl:(dasci.ru T41bFT2
Hroro no pazneny 18
Pa3znea 3.MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOI 9 1 bubnuoreka [IOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
3 OcHoBEI TEpMOAUHAMHKH 0 https://m.edsoo.ru/7{41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnnorexa [HOK
' dazoBbie MepexoIbl https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. DJIEKTPOAUHAMHUKA
bu6nmoreka [JOK
4.1 10 1
MeKTpoCTaTiia https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 251eKTpUYECKU TOK. TOKH B 12 | bubnnorexka [JOK
' Pa3IUYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 63 3 3
[MPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejoB U TeM uudpoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pazgen 1. DJIEKTPOJUMHAMMUKA
MaruauTtHoe nosje. DJIeKTpOMarHuTHas bubmmorexa [IOK
1.1 11 1 3
WHTYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3znen 2. KOJEBAHMUSA U1 BOJIHBI
1 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
’ KoaeO0aHus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKHe U dJIEKTPOMArHUTHBIE 5 | bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
2.3 O 10 3
frrxa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Pa3znen 3. OCHOBBI CHEIIHAJILHOFI TEOPUHU OTHOCHUTEJBHOCTU
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 | bubnuotexa [JOK
’ OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Paznen 4. KBAHTOBASI ®PU3UKA
4.1 DJeMEHTEI KBAHTOBOW ONTHKH 6 bubmmorexa [OK
' https://m.edsoo.ru/7f41¢97¢c
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bubmuoreka [JOK
4.2 4
Crpocnue atoma https://m.edsoo.ru/7{f41c97¢
bubmuoreka [JOK
4. A
3 TOMHOE AApo > https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 15

Pa3znean 5. SJIEMEHTBI ACTPOHOMUHU U ACTPOOPU3UKU

5.1 DJIeMEHTBI aCTPOHOMHUU M aCTPOPHUIUKU 7 bubmmorexa OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6 OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Ob6o06mraromiee MOBTOPEHNE 4 EEE:I;I ;;;é;;i?ﬁ TE41e97e
Hroro no pasneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
Ne Koanuecrno yacos Nara D1eKTPOHHBIE HUPPOBLIE
, Tema ypoxa Konrposbusie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bceero U3YYeHUs
padoThbI padoTbI pecypcbl
®usuka — Hayka O PUpOE.
1 Hayunsblie MCT(}),;I(LI HOEH;)HI/J:& 1 bubmorexa HOK
04.09.2023  https://m.edsoo.ru/ff0c32e2

OKPY’KaloIIero MUpa
Ponb 1 mecTo dusuku B

) (hopMUPOBaHHHM COBPEMEHHOMU 1 bubnnoreka [JOK
HAyYHOH KapTUHBI MHpa, B 05.09.2023 = https://m.edsoo.ru/ff0c33e6
MIPAKTUIECKON JCSITEILHOCTH JTFOACH
MexaHuueckoe TBUKEHHE.

3 OTHOCHUTENIBHOCTH MEXaHUYECKOTO 1 bubmuorexa [JOK
neukenus. [lepemenienue, 11.09.2023 | https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NIIBHOKEHHE 12.09.2023  https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpEeHHOE PSIMOJIMHEITHOE | bubnnoreka [JOK
JIBUKEHUE 18.09.2023  https://m.edsoo.ru/ff0c372e

6 CBoboaHoe najeHue. Y CKopeHue | bubnunorexa [JOK
CBOOOHOTO MaJeHUs 19.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe TBUKEHHE.

7 I[I]:I/I)KCHI/IC MaTepianLHoﬁ TOYKH 110 1 bubmmorexa HOK

25.09.2023  https://m.edsoo.ru/ff0c3ada
OKPYXKHOCTH

g [TpyHIMIT OTHOCUTEIBHOCTH | bubnnorexa [JOK

lanunes. UnepuuanbHble CUCTEMBI 26.09.2023  https://m.edsoo.ru/ff0c3be8
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orcuera. Ilepssii 3akoH HeroToHa
Macca tena. Cuna. [lpuauun
9 CYTEPIIO3ULINH CHIL. BpToij)ﬁ 3aKOH brbmiorexa OK
. 02.10.2023  https://m.edsoo.ru/ff0c3be8
HreroTona nist MaTepuanbHOM TOUKU

10 Tperuii 3akon Herotona s bu6mmoreka [IOK
MaTepUaIbHBIX TOUYECK 03.10.2023  https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOTo TsaroteHus. Cuia

11 TSKECTH. HCII))BaS[ KOCMUYeCKas BrGmnorexa LIOK

09.10.2023 = https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubnuorexa [JOK
Tea 10.10.2023  https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduument

13 TpeHus. Cuiia COnpOTUBIICHUS ITPU bubnnoreka [JOK
JBMOKCHUU TEJIa B KHUIKOCTH WU 16.10.2023  https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOE U BpalaTelibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO bu6mmoreka [JOK
Tena. MoMeHT cuiibl. [lnedo cumsbl. 17.10.2023  https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHsI TBEPOTO Tela
NMnynsc MmaTepralbHONM TOYKH,

15 CUCTEMBI MaTepUATIbHBIX TOYEK. bubmuorexa [JOK
Nmmynbce cuitbl. 3aKOH COXpaHEHUs 23.10.2023  https://m.edsoo.ru/ff0c43d6
uUMITyJbca. PeakTuBHOE TBUKEHUE
PaboTa 1 MOIIIHOCTH CHIIBL.

16 Kunernueckas sHeprust bubmuoreka [IOK
MaTepuaabHOW ToUkH. Teopema 06 24.10.2023  https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOI SHepruun

17 [ToTenunanbHas 3HEPTHUs. 06.11.2023 = bubnuoteka [IOK
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[loTennumanpHas SHEPTUst yupyro
ne(OpMUPOBAHHOI MPY>KUHBI.
[loTenumanpHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

19

20

ITorennuanbHbIe U
HeIoTeHIMalIbHbIe CHIIBI. CBSI3b
paboThl HEMOTCHITUATBHBIX CHUJI C
H3MEHEHHEM MEeXaHNYeCKOM
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXpAaHEHUS MEXaHUYECKOUN YHEPTUH

Jlaboparopnas pabota
«MccnemoBanue CBsI3U pabOThI CHIIBI
C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUH Tella Ha MPUMEPE
PacTSDKEHHST PE3UHOBOTO HKI'YTa»

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpAHEHHUs B MEXAHUKE

07.11.2023

13.11.2023

14.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢

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

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopun. BpoyHOBCKOE JBHKEHUE.

Huddyszus

20.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKECHUS U
B3aMMOJIEUCTBHS YaCTUI] BEIIECTBA.
Mopenu cTpoeHust ra3os,
KHUIKOCTEN U TBEPABIX TEI

21.11.2023

23

24

Macca monekyn. Konuuecto
BemiectBa. [locTostHHAs ABoraapo

TemuoBoe paBHOBECHE.

27.11.2023
28.11.2023
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Temneparypa u e€ uamMepeHue.
[lIxana temneparyp Llenbcus

)5 Uneansusiii raz B MKT. OcHoBHOE 1 bubmuoreka [JOK
ypaBHenne MKT 04.12.2023  https://m.edsoo.ru/ff0c4fde

AOGcomtoTHas TeMiepaTypa Kak Mepa

cpeaHel KHHETUYECKON SHEPIUHU bubmuorexa [JOK
JBIKEHUS MOJIEKYJI. Y paBHCHHE 05.12.2023 = https://m.edsoo.ru/ff0cS511e

MenaeneeBa-Kianeipona

26

27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI 1 11.12.2023

Jlaboparopras pabora
«MccnenoBanne 3aBUCUMOCTH
28 1 1

MEXy IapaMeTpaMu COCTOSIHHS 12.12.2023

Pa3pCIKCHHOI'O Ira3a»

H3onporiecchl B neanbHOM rase u bubnuorexa [JOK

29
UX rpaguueckoe npecTaBiIeHue 18.12.2023  https://m.edsoo.ru/ff0c570e

BHuyTtpenHss sHeprus

TEPMOIMHAMHYECKON CUCTEMBI U
30 CroCcoObI €€ U3MEHEHUS. | bubnuoteka [JOK
KonnuectBo Temnotel u padoTa. 19.12.2023  https://m.edsoo.ru/ff0c5952

BnyTtpennss sHeprus

OJHOATOMHOI'O HACAJIBHOI'O Ir'a3a

bu6mmoreka [JOK

1 B 1
3 AR TEILTOtIepetatin 25.12.2023  https://m.edsoo.ru/ff0c5c36

VY nenpHas TEMIOEMKOCTh BEIIECTBA.
KonuyecTBo TemnoTs! npu bubnmnoreka [JOK
Teruonepenave. AnnadbaTHbIN 26.12.2023  https://m.edsoo.ru/ff0c5c36

poIIecc

32
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3 IlepBbIil 3aKOH TEPMOAVHAMUKHU U bubmumorexa [IOK
€ro IMpUMEHEHHEe K H30TpoIieccamM 15.01.2024  https://m.edsoo.ru/ff0c5efc
" HGOGEaZH]I\;O(C)TZ FzZII;I(()?CCOB B Butmnorexa LOK
pu . Bropoii H
pHpoa p 16.01.2024 | https://m.edsoo.ru/ff0c6230
TePMOANHAMUKHI
35 [Tpunmun nevicrBus u KI1/] bu6mmoreka [IOK
TEILUIOBON MAIIIMHBI 22.01.2024  https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KITJ] 23.01.2024
37 DKOJIOTUYECKHE MTPOOTIEMBI
TEIIOPHEPTrEeTUKHU 29.01.2024
000 I
38 SM(())J'IISI? KJ)II;IIIH;aﬁ}I’p (;::31/1Ka OCHOBBI bubmorexa IOK
yop ' 30.01.2024  https:/m.edso0o.ru/ff0c6938
TEPMOAMHAMUKI
. K;)/IHTpOJ'ILHa}I pa6¢())Ta o TgMe BuGmorexa LIOK
(CHIOICIYIDIPHET UM LCHOBH 05.02.2024 = https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnorexka [JOK
Wcnapenue u kuneHue 06.02.2024  https://m.edsoo.ru/ff0c63b6
o | e
nan Ay, B 12.02.2024  https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucrammueckue u
“ 2M(())P(?Hble Tin; AOHI/I3)Io<Tpom/:1 Butmorexa LIOK
BOMCTB KPUCT B. XKunku
P . a 13.02.2024  https://m.edsoo.ru/ff0c6510
Kkpuctauibl. COBpeMEHHbIE
MaTepHuabl
43 [InaBnenue u KpucTauIA3anus. 19.02.2024  Bbubaunoreka [IOK
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VYV nenpHas TEII0Ta IIJIaBICHHUS. https://m.edsoo.ru/ff0c6708
CyOmumariust
bubmuoreka [JOK
44
YpaBHeHUE TEILIOBOTO bananca 20.02.2024 | https://m.edsoo.ru/ff0c6820
i BHGKTpII/[IBauH;I Ten.eBHeKT[;quCKHﬁ BuGnorexa LIOK
3apAL- AR B STCKIPHACCRHIX 26.02.2024 | https://m.edsoo.ru/ff0c6bcc
3apsI0B
i [TpoBoaHMKH, I[I/IBJ'I;KTpI/IKI/I u BuGmiorexa LIOK
TOAYHPOBOAHMIKI. SAKOH 27.02.2024  https://m.edsoo.ru/ffO0c6bcc
COXPAHEHHUS IJIEKTPUUYCCKOro 3apsiia
" Esap;Mzn;f;CTeBHe 3f1;:1)2013. 3a1;2H ) Butmnorexa LOK
Ha. TOYEYHBINA DIIEKTPUYECKUAI
v HICKTP 04.03.2024  https://m.edsoo.ru/ff0c6ced
3apsi
Hanpssk€HHOCTB IIEKTPUYECKOro
43 nosist. [IpuHnmn cynepno3suuuu bubnnorexa [HOK
ANEKTPUYECKUX moJiel. JInnun 05.03.2024  https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pao
o | e e
’ tait. 11.03.2024 | https://m.edsoo.ru/ff0c6100
IIOTEHIIAAIOB
SCKTPOCTATHICCKOM HOIE. 12.03.2024  https://m.edsoo.ru/fl0c7018
JlmpnexkTpudeckasi MPOHUIIAEMOCTh
51 OnekrpoémkocTh. KonaeHcato Bu6miorexa LIOK
p - NOHA P 18.03.2024  https://m.edsoo.ru/fl0c7126
a pa- p 19.03.2024  https://m.edsoo.ru/ff0c72c0
3apsHKCHHOTO KOHICHCATOpa
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53

Jlaboparopuas pabota "U3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"

25.03.2024

54

[TpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMUPOBAIILHOTO
arrapara, CTpydHOro npuHTEpA.
DneKTpocTaTUYeCcKas 3allluTa.
3a3eMJieHre AIEKTPOIPUOOPOB

26.03.2024

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma jist
y4acTKa [enu

08.04.2024

56

[TocnenoBarenbHOE, TAPATIIEIBHOE,
CMEIIaHHOE COCTMHEHHE
MpoBOAHUKOB. JIaboparopHas
pabora «3yueHue cmermanHoro
COEJTMHEHUS PE3UCTOPOB

09.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

58

Pa6ora u MmomHOCTH
AIEKTPUIYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3akoH OMa 15t TOJTHOM
(3aMKHYTOM) 2JIEKTPUUECKOM IIETIH.
Kopotkoe 3ambikanue.
JlabopaTtopHas pabota «3mepenne
OJIC ucToYHMKA TOKA U €TO
BHYTPEHHETO COIPOTHUBIICHUS

15.04.2024

16.04.2024

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

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

59

DneKTpOoHHAas IPOBOJAUMOCTD
TBEP/IBIX METAIIJIIOB. 3aBUCUMOCTD
COIPOTHBIICHHUS] METAJIJIOB OT

22.04.2024
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temmeparypbl. CBEpXIPOBOIUMOCTh

60 DJIEKTPUYECKUH TOK B BAKyyMe.

CBolicTBa 3JIEKTPOHHBIX ITyYKOB 23.04.2024
[TonynpoBoIHUKH, UX COOCTBEHHAs

61 Y MMPUMECHAs MPOBOJIUMOCTb. bubmuorexa [JOK
CaoiicTBa p—n-Tiepexo/ia. 29.04.2024  https://m.edsoo.ru/ff0c84ae
[TonynpoBoIHUKOBBIE TPUOOPHI
DJIEKTPUYECKUH TOK B paCTBOpaX U

6 pacrmiaBax 3JIeKTPOJIUTOB. bubnnoreka [JOK
DJIEKTPOJIUTHYECKAS TUCCOIUAIIHS. 30.04.2024 | https://m.edsoo.ru/ff0c82ba
DnekTponus
DNeKTPpUYECKHUI TOK B razax.

63 CamocTosTenbHbIN U bubmuorexa [JOK
HECaMOCTOSTEIBHBIA pa3ps/l. 06.05.2024  https://m.edsoo.ru/ff0c84ae
Monnus. [nazma
DnexTpuyeckue nprudopsl U

64 YCTPOMCTBA U UX MPAKTUUYECKOE bubnuoteka [JOK
npumeHenue. [IpaBuiia TeXHUKH 07.05.2024  https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 O6o0maromuii ypok bubnuoteka [JOK
«INEKTPOIUHAMHKA» 13.05.2024  https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

66 «Quekrpocratuka. [TocTosHHBIM bubnuoreka [IOK
AIEKTPUIECKUN TOK. TOKHU B 14.05.2024  https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

Pesepsubiit ypok. KonTtponbsHas
67 pa 6olia o TZf/Ie P bubnmoreka [JOK
20.05.2024  https://m.edsoo.ru/ff0c8c56
"OnexTpoaguHamuka'
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[NPOT'PAMME

68 PezepHblit ypok. O6o0maromnmii 1 bubmumorexa [IOK
ypok o TeMam 10 kimacca 21.05.2024  https://m.edsoo.ru/ff0c8f6¢
OBLIEE KOJIMYECTBO YACOB I1O0 68
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Ne KoanuyecTBO 4acos DeKTpOHHbIC
Jlara
Bc  Kourpo IIpakTu uudgposbie
n Tema ypoka usyue
/ er JIbHBIE JyecKue st o0pa3oBaTesibH
I 0 padoThI padoThI b€ pecypcChol
Tb B kabuHeTe PUHKH.
Bs3auMozaeiicTBUE TOKOB. BubmoTeKa
MarauTHoe 1oJie ToKa. 1)
BekTop MarHuTHON MHIYKLUU. 1 04.09. https://m.edsoo.r
2023 — ]
JInaum marautHoro noisd. Th W/ff0c9778
B KaOuHeTe Pu3uKy.
Mopyne BEKTOpa MarHUTHOU Bubmorexa
uHaykuuu. Cuna Ammnepa. 11(0)
JlelicTBME MAarHUTHOTO ITOJIS 1 05.09. https://m.edsoo.r
Ha IIPOBOJIHUK C TOKOM. 2023 WE0COs fe
Jlaboparopnas pabota Ne 1 Bubmmorexa
«Habmroenue neicTBus LIOK
MAardmuTHOI'O I10JI1 Ha 1 1 11.09. httDS'//m edsoo.r
= 2023 — '
SJICKTPHUYCCKUH TOK. u/ff0C98fe
Cuia Jlopenna. JleiictBue bubnuoteka
MarHuTHOTO IIOJIS Ha | 1 12.09 LHOK
JIBYDKYIIAACS 3apsil. ) 0'2 3 " https://m.edsoo.r
u/ff0c9acO
MarsuTHEIe CBOCTBA bubnnoreka
BellecTBa. BBoaHas | 18.09 LHOK
KOHTpOJIbHAsE paboTa. ) 0'2 3 " https://m.edsoo.r
u/ff0c9df4
SIBneHne AneKTpPOMAarHUTHOM
WHIYKIUUA. MarHuTHbINA
MOTOK. 3aKOH 1 19.09.
AIEKTPOMATrHUTHOM 2023
WHAYKIIUU.
Hanpapnenue nHIyKIIMOHHOTO Euamorexa
HOJIMOTEK
toka. Ilpasuno Jlenma.
Buxpe I(;e JI1e I:zc o€ 1 1 2509, LOK
HUXPEBOE DIEKTPHUECK
o 5 Baanmoc p3 2023 https://m.edsoo.r
roJje. HMOCBSI3b
u/ff0cals0
AJIEKTPUIECKOTO U
[okymMeHT co3aaH B anekTpoHHon chopme. Ne 125 ot 02.07.2024. UcnonHutens: Mapudynnux P.H. 0 AIEKTPOHHbIA
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MAardUTHOTO ITOJIEH.

JlaboparopHuas pabota Ne 2
«3akoH Papazes. SABneHue

] bubnumoreka

. 3IEKTPOMArHUTHOM | 26,09 LIOK
UHIYKIHA ». " https://m.edsoo.r
DJIEKTPOAMHAMUYECKUMA 2023 u/ff0ca600
MHUKPO(OH.

SIBiIeHME CAMOMHIYKIIU Y.

WNHaykTuBHOCTE. DHEprus
9 | MarHMTHOrO MO TOKA. 1 02.10.

DIEKTPOMAarHuTHOE IOJIE. 2023

O00011IeHIE TEM MATHUTHOE

I10JI€, SHEPTUsI MATHUTHOT O Bubmmorexa
0 gonﬂ TOKa. | 03,10 LIOK
JICKTPOMAarHUTHOE I10JIE. 20-23 | hitps://m.edsoo.r
DHeprus MeKTPOMarHuTHOTO w/Ff0cab’?

nosist. [lepeMeHHBIl TOK.

Kontpoabnas padora Nel

bubnuoreka
«MarmuTHoe 1noJie.
LHOK
11 3pekrpomaruurHas 1 ! 09.10. https://m.edsoo.r
HHTYKITUSD). 2023 u/ff0cad58

Mexannueckue KojiebaHus u
BOJIHBL. [IpeBpamenns
SHEPTUHU MPHU KOJICOAHUSIX.
DHeprus BoiHbL. JlnHaMuka

bubnnorexa
K0J1€0aTEIBHOTO JIBUKEHUS. IIOK
12 Tapmonuueckue koneGanus. 1 10.10. https://m.edsoo.r
JIaGoparopHas pabora Ne3 2023 u/ff0caf06

«Ornpenenenue yCKOpeHUsI
CBOOOJTHOTO TIAJICHUS TIPH
IIOMOIITY MaATHHUKA)) .

CBOOOTHBIC U BEIHYXICHHBIC

AIIEKTPOMArHUTHBIC

kosiebanus. KonebdarenbHbIi
13  KOHTYp. [IpeBparmienue 1 1 16.10.

SHEPIuu Npu 2023
3JIEKTpOMar "HUTHBIX

KOJIcOAHUSX.
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®opmyna Tomcona.
CoOcTBeHHAs YacToTa bubmnorexa
14 KoneGammit B KoHTYpe.Ilepron 1 17.10. LOK
CBOOOHBIX JICKTPHUCCKUX 2023 https://m.edsoo.r
KoJie0aHui. w/ff0cb820
IlepeMeHHBIN AIEKTPUUECKUIA bubnuoTeka
15 TOF | 2310, HOK
2023 https://m.edsoo.r
w/ff0cb9c4
['enepupoBanue bubnuoTeka
16 AJIEKTPUYECKOM SHEPTHUH. 1 24.10. HOK
Tpancdopmaropsi. 2023 https://m.edsoo.r
w/ff0cbb86
[TpousBoacTBoO, epenava u bubnnoreka
17 I/ICHOJ‘IBSOBaHI/If 1 06.11. HOK
AJICKTPUUCCKOMN IHEPTHUH. 2023 https://m.edsoo.r
u/ff0cbd34
DNEeKTPOMarHuTHOE MOoJIe.
DNEeKTPOMarHUTHBIE BOJHBI.
Jlnana3oHbI
3IEKTPOMArHUTHBIX
W3JIyYECHHUI U UX
18 ' nmpakruueckoe npumenenue. 1 07.11.
CBolicTBa AJIEKTPOMAarHUTHBIX 2023
BoaH. Haxoxnenmne
AIEKTPOMArHUTHBIX BOJIH B
OMBITaX.
Nzob6petenue paano A. C. BuGimorexa
ITonoBeiM. [TpuHIHIIBI LIOK
19 PaaroCBA3U. AMILTUTYHAS 1 13.11. hitps://m.eds00.1
MORYIALIA. 2023 wifoec3oa
Pacnpoctpanenune
paanoBoiH. Paguonokanus.
20 Tlonstue 0 TexeBUICHHHL. 1 14.11.
PazButue cpeacts cBsizu. 2023
KonTtpoabHnas padora Ne2
21 “JIeKTPOMATrHUTHbIE 1 1 20.11.
KO0J1e0aHUA ¥ BOJIHBI”. 2023
22  T'eomerpuueckas OITHKA. 1 bubnuoreka
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PazButue B3TJIS/10B Ha 21.11. HOK
npupony cBera. CKOpOCTb 2023 https://m.edsoo.r
cBeTa U METOIBl  ee u/ff0cccOc
usmepenus. KopmyckynspHo-
BOJIHOBO JTyaTnu3M.
BosiHOBBIE CBOMCTBa CBeTA.
BonnoBas monens cBeTa.
3aKOH OTpaKCHUS CBETA.
bubnuoreka
23 1 27.11. LOK
023 https://m.edsoo.r
u/ff0ccfel
3aKOH MpeIOMIICHUSI CBETa.
24 | H3o0pakeHue B 3epKaje. 1 28.11.
2023
[Tpusma. JlaGopaTopHas Bubmorexa
pabota Ne 4 «M3mepeHue [IOK
25 nokasarems pEeNOMIICHUS 1 1 04.12.
https://m.edsoo.r
CTCKJIa». 2023 w/ffOcc618
Jlunzel. dopMyna TOHKOH Bubimoreka
JIUH3BIL.
26 1 05.12. LOK
2023 https://m.edsoo.r
u/ff0cd350
JlaGopatopnast pabota Neo5
««OrmpenieneHne  ONTHYECKON bubmmoreka
97 CHIBI u (oxycHoro 1 1 1112, LHOK
PACCTOSHIS cobuparoreii 2023 https://m.edsoo.r
JIH3BD). w/ff0cd4e0
Hucnepcus CBeETa bubnnoreka
)3 Wntepdepennuscaera. | 212, [HOK
2023 https://m.edsoo.r
u/ff0cd7{6
[Honapuzanus CBETa. bubnnoreka
79 [Tonepeunocts ) ] 18.12. [HOK
CBETOBBIX BOJTH. 2003 https://m.edsoo.r
u/ff0cd67a
30 Hudpaxius CBETa. | bubnuoreka
19.12.  1OK
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JudpakumoHHas pererka. 2023 https://m.edsoo.r
u/ff0cddle
Jlaboparopuass pabora Ne6
«Omnpenenenue JUIAHEI
CBETOBOH BOJIHBI».
Jlaboparopuass pabora Ne7
«Hao0mronenune
31 purepdeperumn u 25.12.
TU(ppaKLun». 2023
HMHBapraHTHOCTH MOLYJIS
CKOpPOCTH CBETa B BaKyyMe.
3aKOHBl  3JEKTPOAUHAMMKHU
3p U IPHHIKI OTHOCUTEIBHOCTH. 26.12.
[Toctynatel crienuanbHON 2023
TEOPUHU OTHOCUTEIFHOCTHU
OUHIITEHHA.
CBs13b Macchl U YJHEPTHH bubnuoreka
1 CBOOOIHOM YaCTHUIIBI. DHEPTHUS 15.01. [HOK
TIOKOSI. 2004 https://m.edsoo.r
w/ff0ced22
Kontpoabnas padora Ne3
34 «OnTHKA H JJIeMEHTBI 16.01.
CTO» 2024
W3nyyeHue u CeKTpsl.
35 CuexTpanbHBIA aHATU3. 22.01.
2024
WNudpakpacHoe, bubnuoreka
36 yIbTpaduoaeToBoe, 2301, [HOK
PEHTT€HOBCKOE H3JIyuEHHE. 2004 https://m.edsoo.r
w/ff0cf862
Paznuunbie BUIBI
3IEKTPOMArHATHBIX Bu6HOTeKA
U3ITydeHUH U UX
37 npaktmueckoe mpHUMEHEHHe. 29.01. }Llf:;)af J/m.edsoo.r
[IIxana 3meKTpOMarHUTHBIX 2024 wfOcfad?
BOJIH.
I'unoresa I1nanka o bubnnoreka
38  KBaHTOBOI mpupoje 30.01. ILOK
3JIEKTPOMArHUTHOTO 2024 https://m.edsoo.r
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U3JTy4EHUS. u/ff0cfc68
dorodnekTpudeckuii 3 HeKT.
Teopus ®otodddexra.
DOTOH KaK yacTuIlla CBETA. bubnuoTeka
19 dotorddexr. [Ipumenenune 05.00. [HOK
dotordekra. 2004 https://m.edsoo.r
uw/ff0ct610
3akoH doTorddexra. bubnuoTeka
40 Penrenue 3amau. 06.02. LHOK
2004 https://m.edsoo.r
w/ff0cfel6
I'unoresa ne bpoins o
BOJIHOBBIX CBOMCTBAaX 4acTHIL. BuGoTexa
KopnyckynspHo-BOJIHOBOI LIOK
41 pyammsm. CooTHOMmEHHE 12.02.

Y : https://m.edsoo.r
HeompeaeneHHoCTe! 2024 WOCfcd
I'eitzenbepra.

KBanToBBIE CBONCTBA CBETA: bubnuoteka
47 CBETOBOE JIaBJICHUE, 13.02 HOK
XUMHUUYECKOE JENCTBUE CBETA. ) 0'2 4 " https://m.edsoo.r
u/ffod015e
IlnanerapHas Moxens aroma.
OnbITHI Pesepdopna. bubnnorexa
43 CoBpemeHHBbIC 19.02. LHOK
NPECTaBICHUS O CTPOCHUU U 2024 https://m.edsoo.r
CBOICTBax aTOMOB. w/ff0d04a6
KBanrtoBsie MOCTYJIATHI
bopa. OObsacHeHue
44 JMHEYaToro CIIEKTpa 20.02.
BOOOpOaa Ha OCHOBC 2024
KBaHTOBBIX MTOCTynaToB bopa.
Jlazepsr. bubnnoreka
OK
45 26.02. i
2004 https://m.edsoo.r
u/ff0d0302
IToBTOpEHNE Ha TeMy bubnuoreka
46 «CseroBble  kBaHTHL. CTpoeHHE 2700, [HOK
aToMay 2004 https://m.edsoo.r
w/ff0d091a
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Konrposbnass  paGora Ne 4
47 «CseroBble KBaHTbI. CTpOeHHE 1 1 04.03.
aToMay. 2024
OTkpbITHE PAAMOAKTHUBHOCTH. bubnuoreka
43 Anbda-, Oera- u ramma- 1 05.03. [HOK
U3JTy4YeHUE. 2004 https://m.edsoo.r
u/ff0d0afa
3aKkoH PazinOaKTUBHOTO
pacmaza " ero bubanoreka
49 CTaTHCTHYCCKHH Xapaxrep. 1 11.03. HOK
3aKOH pajMOaKTUBHOTO pacma hopa | Dttpsi/m.edsoo.r
na. w/ff0dOca8
Mogenu CTpoeHUsI aTOMHOIO bubnuoteka
50 VPR | 12,03, HOK
2004 https://m.edsoo.r
w/ff0d0fd2
SAnepupie  cunbl.  Jledext
5]  Maccel U DHEPIUs CBS3U spA. 1 18.03.
SnepHble peakuuu. 2024
Metonbt perucTpanuu
SJICPHBIX U3ITyYCHUH. Eu6
noIMoTeKa
57 JlaGopatopHass paGora Ne 9 | 1 19.03. [HOK
«M3yuenune TPEKOB 2024 https://m.edsoo.r
3apsHKEHHBIX YACTHIL o w/ffod1162
roTOBBIM (hoToTpadusim».
Henenue saypa ypasa. bubnuoteka
53 [lenHble ssnepHBIE  PEAKLNH. | 25.03. [HOK
2004 https://m.edsoo.r
u/ff0d1356
Snepnas JHEpreTUKa.
Bnusuue MOHHU3UPYIOLIEH bubnnorexa
54  pamuanuu Ha KHBBIE 1 26.03. HOK
opranusmsl. Jlo3a u3imydeHus. 2024 https://m.edsoo.r
OneMeHTapHbIe YaCTHIIbI. w/ff0d0e38
55 KonTposbnasi padora Ne § 1 1
«Pu3ukKa aToMa U AaTOMHOI0 08.04.
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AApa». 2024
DJleMeHTapHbIe YaCTHIIBI.
dyHTaMEHTAIIbHBIC
56 B3aHMOJCHUCTBHS. 09.04.
2024
OcHOBHBIE DJIEMEHTHI
(GU3UYECKON KapTHHBI MUpa.

57 ['panuipt MIPUMEHUMOCTH 15.04
¢u3nueckux ~ 3aKOHOB U 2024
TEOPHH.

HNToroBasi KOHTPOJIbHAS
58 pabora. 16.04.
2024
Bunumoe nsimkenne
HEOECHBIX TEJI. 3aKOHBI
Kennepa. [IpumernmMocThb 2204

59 o
3aKOHOB (DM3HKH JIJIS 2024
OOBSICHCHUS TIPUPOIBI
KOCMHUYECKUX 00OBEKTOB.

Conneunas CHCTEMA.
Cuctema 3emuss — JlyHa.

60 Pusnueckas npupoza 23.04.
IU[AHET W MaJIbIX Tel 2024
COJTHEYHOM CHUCTEMEL.

ComHize. 3Be3 b1 u
UCTOYHUKA UX DHEPTUU.

61 Knaccudukanus 3BE3/I. 29 04.
Opomonust ComHoa u 2024
3Be3.

I'anakTuka. Hpyrue

6) = TAIaKTHKH. Mieunsrit 30.04
nyte - Hama [Manakrtuka. 2024
[IpocTpancTBeHHO-

BPEMEHHBIE MacIITa0bI

63 mnaOmromaemoii BeenenHoi. 06.05.
[IpencraBnenne 00 2024
3BOJIIOINU Bcenennoi.

[okyMeHT co3aaH B anekTpoHHown copme. Ne 125 ot 02.07.2024. UcnonHutens: Mapudynnud P.H.

Ctpanuua 52 n3 55. CtpaHuua cosgara: 02.07.2024 22:14

g SIEKTPOHHBIN
¥ TATAPCTAH



TemHas maTepust U TeMHast
SHEPTHUSL.
Kunematuka. JnHamuka.
64  SAKOHBI COXpaHEHUSs B 1 07.05.
IpHUpo/Ie. 2024
OCHOBBI MKT u
65 TepMOIMHAMUKHU. 1 13.05.
2024
DJIEKTpOCTaTHKA. 3aKOHBI
66 | IIOCTOSHHOTO TOKA. 1 14.05.
2024
MarsuTtHoe oJe.
67 DnexkTpoMarHUTHasi UHIyKIUS. 1 20.05.
2024
OnTtuka u KBaHTOBast (U3MKa bubnuoreka
68 1 21.05. LHOK
2004 https://m.edsoo.r
u/ffod1784
OBHIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOINECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

» Gusuka, 10 kmace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non penakiuei
[TapdentneBoit H.A., AkunonepHoe o6mectBo «M3narensctBo «lIpocBemienue»

» ®usuka, 11 xknace/ Mskumes I'.JI., Byxosues b.b., YUapyrun B.M. nox penaxuueit
[TapdentneBoit H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocsemienue»

» ®usuka, 11 xknace/ I'ennenmreitn JI.O., bynatoa A.A., Kopuunses U.H., Komkuna A.B.,
Ob6mecTBO ¢ orpannueHHoOM oTBeTcTBeHHOCTRI0O « BUHOM. Jlabopatopust 3HaHMI»; AKIIMOHEPHOE

obmectBo «M3aatenpcTBO «IIpocBemnieHune)

METOINYECKHUE MATEPHAJIbBI U1 YYUTEJIA
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Metoauueckoe nocobue. @usuka.10-11 kmacc (2022 r.)
Metoanueckue peKOMEeHaIuH 1Mo (GOopMUPOBAHUIO (PYHKIIMOHAIBHOM IPaMOTHOCTH

obyuatomuxcs. 10-11kmaccs (2022 r.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET
infourok.ru

http://school-collection.edu.ru/
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Jluct cornacoBaHus k gokymeHTy Ne 125 ot 02.07.2024
Uuunumatop cornacoBanus: Mapudpynnud P.H. Onpektop
CornacoBanue nHnyumpoBaHo: 02.07.2024 22:14

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 FapudpynnuH P.H. 02.07.2024 - 22:15
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