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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUU U TpeOOBAHUM K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yudérom ¢enepaibHON padodeil mporpaMMbl BOCHHUTAHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3aIusax Pocculickon denepanun, peAN3YIOLINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copnepxanue mnporpaMMmbl MO (U3MKE HaIMpaBieHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYyYHOM KapTUHbl MHupa oOydaromuxcs 10-11 kmaccoB mipu
o0yuyeHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JAESITEILHOCTHOTO
noaxoxaa. Ilporpamma no ¢usuke coorBerctByeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOy4eHHMsI, a TaKXKe YYHUTHIBAET HEOOXOJUMOCTh peaju3allluh MEXKIPEIMETHBIX
CBs3ell (PU3MKM C €CTEeCTBEHHO-HAyYHBIMM YYE€OHBIMU mpeaMeramu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3y4eHUsS (PU3UKU Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJbTaThl OCBOCHHS Kypca (PU3MKH: JTUYHOCTHBHIE,
MeTanpeIMETHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no gu3uke BKIIOYAET:

o [IJTAHUPYEMBIE PE3YyJIbTaThl OCBOCHMS Kypca (U3MKKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE TIPEeIMETHBIE PE3yJIbTAThI 110 TOJaM 00yUYECHUS;

e cofiepKaHue yueOHoro npeamMera «Ou3nuka» mo rogam oOy4eHHUs.

dusrka Kak Hayka O HaumOosiee OONIMX 3aKOHAX MPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMeTra B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHUHN 00 okpyxaromeMm Mupe. LIkonpHBIN Kype GU3UKH — CHCTEMOOOPa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (hU3MUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHM, HM3y4aeMbIX XUMHEH, OHOJIOTHEH,
bu3mueckoii reorpadueri um actpoHomued. Mcmonp3oBaHME M aKTHBHOE
npUMeHeHne (U3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOMCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJIaJd B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MUpa O0ydaromuxcs, B (HOPMHPOBAHWE YMEHHH NPUMEHSTH
HAyYHBIN METO/]T TO3HAHUS NP BHITIOJTHEHUH UMH YI€OHBIX HCCIIEOBAHM.

B ocHOBy kypca (usuku myisi ypoBHS CpenHero oOiero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh KakK IPUHLHUIBI €r0
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEpPIIEHHBIM, OH COAEPKUT MaTepUall U3 BCEX Pa3fesioB (PU3MKH, BKIIOYAECT KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoesn ecenmepanuzayuu. B COOTBETCTBMU C HEH MaTepuan Kypca (GU3HUKH
o0beUHEH BOKpYr (Qu3nyeckux Teopud. Bexgymum B Kypce sBusercs
(dbopMHUpOBaHUE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX MAaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
TYMaHUTApHOTO TMOTEeHIMana (U3MYECKON HAayKH, OCMBICICHHUE CBSI3M Pa3BUTHUS
¢usukn ¢ pasBuTHEeM OOIIecCTBa, a TakkKe C MHPOBO33PEHUYCCKUMH,
HPABCTBEHHBIMH ¥ 3KOJOTHUECKUMHU IPOOIEMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢dusukum npeamonaraet
3HAKOMCTBO C IIAPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHUYECKHX MPUIOKESHUN
M3YYCHHBIX TCOPUH U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEJCHUS DIIEMEHTOB
COJICp)KaHUs, TMOCBSIMIEHHBIX OSKOJOTHYECKHUM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHbI C Pa3BUTHEM TCXHHMKH M TEXHOJOTHH, a TakkKe OOCYXICHHS
po0JIeM palMOHAILHOTO MPUPOAOIIOIB30BAHMS U AKOJIOTHYECKON 0€30TTaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKue Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOpUHU, POJIU (PyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O TNPUpPOJE, TpaHUIAX
OPUMEHUMOCTA TEOPHM, IJisi ONUCAaHUs €CTECTBEHHO-HAYYHBIX SBJICHUU U
IIPOIIECCOB).

CHCTeMHO-IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs Mpexie
BCEro 3a CUET OpPraHM3aIluU SKCIEPUMEHTAIBHON NEATeNbHOCTH O0YyYaroIIUXCS.
Jlns  Ga3oBoro ypoBHS Kypca (QU3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpBIC B TIporpamMme 1o (u3uke oObeIHMHEHBI B OOMIWN CIIMCOK YYCHHMYECCKUX
MpaKTUYeCKuX paboT. BrijeneHne B yka3aHHOM IMepedHe J1abopaTOPHBIX padoT,
MPOBOJUMBIX JUIA KOHTPOJS M OICHKH, OCYIIECTBISACTCA yYaCTHUKAMHU
00pa30BaTeIbHOrO IMpoLecca MCXOAd U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHameHuss kaOmHeta Gu3uku. Ilpm »dTomM obecrieuwBaeTCs  OBJIAJICHHC
OOyYarOMMMUCS YMEHHUSMHU TPOBOJAUTh KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEIWYUH W TIOCTAHOBKY OMBITOB IO TPOBEPKE
MIPEIIOKCHHBIX TUTIOTES.

bonpimoe BHWMaHHWE yHIenseTCs PEMICHWI0 PAacYE€THBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM miis pacd€THBIX 3a/ad MPHOPUTETOM SIBISIOTCS 3a7a4d C SIBHO
3aJIaHHON (YU3UIECKON MOJIEIBI0, TIO3BOJISIONINE TPUMEHSITh U3YUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaKk M MHTETPUPYS 3HAHUS W3
pa3HbIX pasnesoB. JJig KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBISIIOTCS 33 aHUS Ha
OOBSICHEHHE MPOTEKAaHUSI (PU3NYECKUX SBICHUH W TPOIECCOB B OKpY’Karomen
KHU3HU, TpeOyromue BbIOOpa (HU3MUECKOW MOJENU IS CUTyallud TMPAKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Y4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
bU3MKHM Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHUs JOJDKEH U3y4aThCs B YCIOBUSIX
MPEeIMETHOrO KaOWHeTa (U3MKU WM B YCJIOBHUSX HWHTEIPUPOBAHHOTO KaOMHETa
IPEeIMETOB €CTECTBEHHO-HAYYHOTO Iukia. B kaOuHeTe (GU3MKH TOJDKHO OBITH
HEeoOXouMoe J1abopaTopHOE OOOpYJOBAaHME ISl BBIMOJHEHUS YyKa3aHHBIX B
nporpamme 1o (Gpu3MKe yUeHHIECKUX MPAKTUYECKUX paboT M JTEMOHCTPAIMOHHOE
o0opyioBaHUE.

JlemoHCTpanimonHoe o0opyaoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHHHAMAJIBHOW JIOCTATOYHOCTH U  00eCleYrBaeT IOCTAHOBKY
NEPEYNCICHHBIX B MporpaMMme M0 (U3NKE KIFOYEBBIX JIEMOHCTpPAIlUN IS
UCCIICJIOBAHNUS  HM3yYaeMBIX SIBICHUH W  TPOILECCOB, OMIHUPUICCKUX |
(GyHIaMEHTAJIbHBIX 3aKOHOB, MX TEXHHUYECKUX MPUMEHEHUH.

JlaGopatopHoe oOOpyaOBaHUE [JI1 YYCHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BHI€ TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxcs. TeMaTHyecKue KOMIUIEKTHI
nabopaTopHOTrO 000pYNOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTab0paTopHil.

OCHOBHBIMH LEJIIMHU U3YUeHUs GU3UKH B 0011IeM 00pa30BaHUU SBIISIFOTCS

e popMupoBaHHEe HHTEpeca U CTPEMJICHUS OOYYalomUXCs K HAyYHOMY

U3YYCHHUIO TPUPOJBI, PAa3BUTHUE WX HHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;
e PA3BHUTHE TMPEJCTABICHUI O HAYYHOM METOJE MO3HaHUA U (PopMUpOBaHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPYKAIOIIUM SIBIICHUSIM;
 hopMUpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK PE3yibTaTa W3y4YeHUS OCHOB
CTpOEHUS MaTepUH M PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e popMupoBaHre yMEHUH  OOBSICHATH SIBICHHS C  HMCIOJIB30BaHHUEM

bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e popMupoOBaHWE TPENCTABICHUM O POIW (PUUKH I Pa3BUTUS JPYTUX

€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3THX Leneld oOecreynBaeTcs pelIeHHeM CIEeIyIOMMUX 3a7ad B
nporecce U3y4eHus Kypca GU3MKHU Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHus:



o IPUOOPETEHNE CUCTEMBI 3HAHUI 00 OOImMX (PU3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSX, BKJIIOYAsT MEXaHUKY, MOJIEKYJIApHYIO (U3UKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI aCTPOPU3UKH;

e popMHpOBaHHE YMEHUN MOPUMEHATh TEOPETUYECKUE 3HAHUS A
oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B MIOBCEIHEBHOM KU3HMU;

¢ OCBOCHHME CIOCOOOB PEIICHUS pa3IMYHBIX 3aJad C SBHO 3aJaHHOU
¢u3znueckoil Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CAMOCTOSITEIbHOE
co3JlaHue (PU3NUECKON MOJEIH, aICKBATHOU YCIOBUSIM 3a]1a4H;

e IOHUMaHUE (PU3NUECKUX OCHOB U TPHUHIIUIIOB JCHCTBUS TEXHUUYECKUX
YCTPOUCTB U TEXHOJOTHUECKHUX MPOIECCOB, UX BIUSHUS HAa OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHUE METOJaMU CaMOCTOSITEILHOTO IUUIAHUPOBAHUS W TPOBEJACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaIni,
OTIpeIeJICHUsI TOCTOBEPHOCTH TMOJYUYEHHOT'0 Pe3yIbTaTa;

e CO3/IaHUE YCJIOBHM JJI1 Pa3BUTHUS YMEHHH IPOCKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEITbHOCTH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YpOBHE CPEIHEr0 OOIEro
obpazoBanus orBoautcs 136 gacos: B 10 kinacce — 102 gacos (3 yaca B Heflen0), B
11 xmacce — 136 yacoB (4uaca B HEZIEIIO).

[Ipennaraemsiii B mporpamme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIh JI€TAeT BBHIOOD
NPOBEJICHUsI JIa0OPAaTOPHBIX PAOOT W ONBITOB C YUYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.

COJEPXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 ITO3HAHMS

®usuka — Hayka o mpupoxae. HayuHbie MeTOIbl NMO3HAHUSA OKPYKAIOLIETO
mupa. Ponp 3KkcnepuMeHTa W TEOPUHM B NPOLIECCE IO3HAHMS IPUPOMBI.
DKCNepuMEHT B (hU3UKE.

MogenupoBanue (Qu3nUecKuX SBICHUN MU mpoueccoB. HaydHble TUMOTE3HI.
du3nyuecKkrue 3aKOHbI U TEOpUHU. |'paHUIIBI TPUMEHHUMOCTH (PU3HMYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSL.

Pons u mecto ¢uzukum B GOpMUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTHU JIFOAEH.

Jlemoncmpayuu



AHanoroBele U UU(DPOBBIE HM3MEPUTENbHBIE NPUOOPBL, KOMIIBIOTEPHBIE
JTATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuyeckoe aBmxeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHMUS.
Cuctema otcuéra. Tpaekropus.

[lepemelienne, ckOpocTh (CpedHsii CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHUE MAaTEPUAIBHOM TOYKH, HUX NPOCKIMU HAa OCH CHCTEMBI KOOPAWHAT.
CiioxkeHue nepeMenieHuil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSIMOJIMHEHHOEe IBIKeHue. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MNYTH U TNEpEeMEIICHUA
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHrue CBOOOTHOTO MaeHUsI.

KpuBonmHeitHoe  nBwkeHue. [I[BUKEHUME  MaTepualibHOM  TOYKH 1O
OKPYHOCTHU C TTOCTOSHHOM MO MOJAYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepron u yacrora obpamienus. LleHTpocTpeMuTEIbHOE YCKOPEHUE.

TexHuueckue YyCTpOMCTBA UM TMPAKTUUECKOE MPUMEHEHUE: CIUJIOMETP,
JBH)KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHbIC IEpeaayn.

Jlemoncmpayuu

Mopnenp cUCTeMBbI OTCUYETA, WIUIIOCTPALIMS KMHEMATHUYECKUX XapaKTCPUCTUK
JIBUKCHUS.

[IpeobpazoBanue IBMKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Tes B BO3AyXE U B Pa3pEKEHHOM ITPOCTPAHCTRE.

Habmronenne nBwKeHHs] Tejaa, OPOIICHHOTO IO yIJoOM K TOPU30HTY H
TOPU30HTAIIBHO.

N3mepenune yckopeHust CBOOOTHOTO TaICHHUS.

Hampasnenne ckopoCcTy npu JBUAKECHUU MO OKPY>KHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamophsie pabomwi

N3ydyeHnne HEpaBHOMEPHOTO IBHXKEHHUS C LIEJIBIO ONPEIEIICHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOIIEHHS MEXAY NyTAMH, HTPOUICHHBIMM TEJIOM 3a
[IOCJICIOBATENBHBIE PAaBHBIE IPOMEXYTKH BPEMEHM IPU PABHOYCKOPEHHOM
JNBH>KEHUH C HAYAJIbHOW CKOPOCTBHIO, PABHOM HYJIIO.

N3ydenune nBuxkeHHS IapuKa B BA3KOU )KUIKOCTH.

N3yuenue nBuxeHuUs Tena, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['amunes.  IlepBeii  3axkoH  HproToHa.
NHeprmanbHble CUCTEMBI OTCUETA.



Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akon HeroToHa
IUJIL MaTepUajJIbHON TOYKHU. TpeTuid 3aKkoH HbproTOHA 1711 MaTepUaIbHbIX TOYEK.

3akoH BcemupHOro TtaroreHus. Cuma Tskectu. IlepBas kKocMmuyeckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl Tpenus (mokosi, CKoyibkeHus1, kauenust). Cuia tperusi. Cyxoe
tpenue. Cuia TpeHUs! CKOJNbKEHUS U cuiia TpeHus nokosd. Koadduuuent tpenus.
Cuna conpOoTUBIICHUS MPU IBUKEHUU TEJA B )KUAKOCTH WM Ta3e.

[locTynarenpHOE U BpalaTeabHOE JBUKEHHUE a0COJIFOTHO TBEPAOIO Tea.

MOMEHT cuiabl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: MOAIIMITHUKY,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNE MHEPLIUH.

CpaBHEHUE MacC B3aMMOJICHCTBYOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABEME U M1aJICHHH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKECHUS.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydenne nBuxeHus OpycKa 1o HaKIIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCHMOCTUA CWJI YHPYTOCTH, BO3HHKAIOMIMX B MPYXKUHE U
pe3HOBOM 00pasIie, OT ux AedopMaIium.

HccnenoBanne ycioBUii pPaBHOBECHS TBEPIOTO TeEa, HMEIOMIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMnynbc MarepuanbHOW TOYKM (Teja), CHUCTEMbl MaTE€pPUAJbHBIX TOYEK.
NMnynbc cuiabl U W3MEHEHHE HMIIyJibca Tella. 3aKOH COXPAHEHHsI HMMITyJbCa.
PeaktrBHOE 1BHXKEHUE.

PaGota cuiibl. MOIITHOCTB CHJTBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. Teopema 00 H3MEHEHHUH
KUHETUYECKOU SHEPTHUH.

[TorennumanbHas SHEprus. [TorennmanbHas SHEprus YIIPyTO
nedhopMupoBaHHON  TIpykuHBI.  [loTeHImManbpHass dHEprus  Tena  BOIM3HU
MOBEPXHOCTH 3EMJIH.



IToTeHuanbHBIC u HEIMOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HEMOTCHUUAJIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW HSHEPrur CHUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXAaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCcTpoHMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: BOJOMET, KOIED,
MPYKUHHBIA MTUCTOJIET, TBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE ABMKECHUE.

[Tepexo MOTEHIMAIBLHON PHEPTUUA B KHHETUYECKYIO U 0OpaTHO.

Vyenuueckuii sxcnepumenm, 1abopamopule pabomoi

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasSTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIBI ¢ U3MEHEHWEM MEXaHHYECKOW YHEpruu
TeJla Ha IPUMEPE PACTSIKEHUS] PE3UHOBOTO JKI'yTa.

Paznen 3. MoJsiekyasipasi pu3uKa M TEPMOAUHAMHMKA

Tema 1. Ocnosvl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKON TEOPUU M UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. duddysusa. Xapaktep ABUKEHUS WU
B3aUMOJEHCTBHS YaCTHI] BenlecTBa. MoOJEnum CTpPOEHHs Ta30B, >KHAKOCTEH U
TBEPABIX TEJN U O0BSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Monekyi. KonuyectBo BemectBa. [locTostHHas ABoraapo.

TemnoBoe paBHoBecue. Temmeparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.

Mopgens  uneanmpHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKONW TEOpUM HCATBLHOTO Ta3a. AOCONIOTHAs TeMmIeparypa Kak mepa
CpElIHEM KWHETHUYECKOW SHEPIUMU TEIUIOBOrO JABMXKEHHS dYacThll rasa. l[llkama
temiepatyp KenbBuna. ['a3oBbie 3akoHbBI. YpaBHeHue MenaeneeBa—Knamneipona.
3akoH JlanbTroHa. M30mponecchl B UI€AIIBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHUE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHHuecKkne yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnwITHI, AOKa3bIBAIONINE JUCKPETHOE CTPOSHUE BemiecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCTUHECHUM.

OmnbiTel 10 MU Py3UN KUIKOCTEH U TA30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogens onbita IITepHa.



OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO
B3aUMOJICCTBUS.

Mojenb, WILTIOCTPUPYIOLIAs IPUPOAY AABICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WITIOCTPUPYIOIINE YPABHEHUE COCTOSHUSI HACAIBHOTO Tasa,
M30MPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEpPECHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXK]y IMapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoounHamuxku

TepmoanHamuueckasi cucreMa. BHYTpeHHsE dHEpPrusi TepPMOJIUMHAMUYECKON
CUCTEMBI U crIocoObI €€ n3MeHeHus. KonnuectBo TermiaoTsl U pabora. BHyTpeHHssI
JHEpPrusg  OJHOATOMHOTO  MJAEAJbHOrO  rasa. Buubl  Temsonepeaadw:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y AeIbHasl TEIIOEMKOCTh BEIIECTBA.
KosndecTBo TemIOTHI NpU TETUIONEPEIAYE.

[TonssiTue 006 amuabatHOM mporecce. I[lepBeIii 3aKOH TEPMOIUHAMUKHU.
[IpumeneHue mepBOTro 3aKOHAa TEPMOIAWMHAMHKU K wu3omporieccaM. ['paduueckas
UHTepIpeTalus padoThl rasa.

Bropoii 3akon TepmoanHamuku. Heo6patuMocTs mpoiieccoB B MPUPO/IE.

TennoBple  MammHbl.  [IpyHOUOBI ~ AEHUCTBHUA  TEIUIOBBIX  MAIIUH.
[IpeoGpa3oBanus SHEpPruM B TEIUIOBHIX MamnHax. KoadduuueHt mosie3Horo
nevictBus TerioBod MamwmHbl. [lukn KapHo u ero koadduimeHT moje3HoTo
JEUCTBUS. DKOJIOTUYECKHUE MPOOIEMBI TETNTOIHEPTETHKH.

TexHuyeckne yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CTOpaHUsl, OBITOBON XOJOIUIBLHUK, KOHTUIIUOHED.

Jlemoncmpayuu

H3meHeHne BHYTpPEHHEW JHEPrUU Tela MPH COBEPUICHUU PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCHCTBHEM CXXAaTOTO BO3[yXa, HarpeBaHue 3gupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUICO0AEMOHCTPAITHS).

N3meHeHne BHyTpEeHHEN SHEPTUH (TeMIIepaTypbl) Tejla NpH TEeIIoNepeaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUraTelNsi BHYTPEHHETO CTOPaHUs, PEAKTUBHOIO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeuwecmea. Dazoevie nepexoovt



[TapooOpa3zoBanue u konaeHcanus. Vcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelleHHBI map. YaelbHas TemoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JAABJICHHUS.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctaioB. JKuakne xpucramisl. CoBpeMeHHble Marepuanbl. l[lmaBienune u
KpUCTaliM3anus. Y aenbHas Teriora miasieHus. Cyonumanms.

VYpaBHeHHE TENIOBOrO OajaHca.

TexHuyeckne yCTpOWCTBA M MNPAKTUYECKOE ITPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUH IOIYYEHHUsSI COBPEMEHHBIX MATEPUAIIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MIAPOB.

Kunenue npy noHM>KEHHOM JIaBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGnrogenue HarpeBaHus U MaBieHUs] KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCcTpanusi KpUCTAILIOB.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3mepenne 0THOCUTENBHOM BIAXKHOCTH BO3AYXa.

Pa3znen 4. JiekrpoauHaMuKa

Tema 1. dnekmpocmamuka

OnekTpu3auust Ten. OJEKTpUYecKuil 3apsa. JlBa Buaa 3IEKTPUUYECKHX
3apsiioB. [IpOBOJHMKM, OUANEKTPUKH U MOJYNPOBOAHUKH. 3aKOH COXpPaHEHUS
ANEKTPUUYECKOTO 3apsia.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHslil anekTpuyecKkuil 3aps.
Onektpuueckoe tmone. Hanpsyk€HHOCTh  3iekTpuyeckoro moss. [IpuHumn
CYyHEPHO3ULUH ANEKTPUUYECKUX Tosieil. JIMHUM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

PaGora cunm  snekrpocratuueckoro  mois.  [lotenmman.  PasHocTh
MOTEHIUANOB. [IpOBONHMKM W JOUINEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JlnanekTpuyeckas MpOHUIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHHUecKne YCTPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: 3JIIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTAaTHUYECKasl 3allliTa, 3a3eMJICHUE 3JIEKTPONpHOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anIapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IMIPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3auMopericTBre Ha3NEKTPU30BaHHBIX TE.

DIIEKTPUUYECKOE TTOJIE€ 3APSIKEHHBIX TEJL.



[TpoBOHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMAIEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHMOCTh JJIEKTPOEMKOCTM IUIOCKOTO KOHJEHCAaTopa OT IUIOLIAIn
IJIACTHH, PACCTOSHUS MEXAY HUMU U IUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwtii 3nekmpudeckuit mok. Toxu é paznuunwix cpeoax

DJIEKTPUUYECKUM TOK. YCIIOBUSL CYILIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenue. 3akon OMa 11 yyacTKa 1emu.

DNEKTPUYECKOE CONMPOTUBJIEHUE. YIEIBHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NapAJLIEIBHOE, CMEILIAHHOE COEIMHEHHNE POBOJHUKOB.

PaGora oanextpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
ANEKTPUUYECKOTO TOKA.

DNEKTPOABIIKYIIASl CWJIa U BHYTPEHHEE COMPOTUBICHHE HCTOYHHMKA TOKA.
3axon OMma 115t TOJIHOM (3aMKHYTOH) anekTpudeckoit nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAas ~ NPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYecKuid TOK B BakyyMme. CBOKCTBA AJIIEKTPOHHBIX ITyYKOB.

[TonynpoBOgHUKH. CobcTBeHHas U IpUMECHas IPOBOJIUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-nepexosa. [lomynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUid TOK B  pacTBOpax M  paciiaBaXx  3JEKTPOJIUTOB.
DJIIEKTPONIUTHYECKAS TUCCOIUALINSA. DIEKTPOJIU3.

DJNIeKTpUUeCKU TOK B Ta3zax. CaMOCTOSITENbHBIH M HECAaMOCTOATEIbHBIN
pazpsan. Monuus. [Ltazma.

TexHuyeckue yCTpOWCTBA M NPAKTHUUYECKOE IPUMEHEHUE: aMIepMETp,
BOJITMETP, pPEOCTaT, HWCTOYHHMKH TOKA, OJIEKTPOHATPEBATEIbHBIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIC IPUOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYyMHBIH JTHO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIA TNO/, TAThBAHUKA.

Jlemoncmpayuu

N3Mmepenune cuitbl TOKa U HapsIKEHUS.

3aBUCUMOCTh COMPOTUBIEHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IJIOIIAH MONEPEYHOr0 CEYEHHS U MaTepHUala.

CwmenianHoOe cCOeAMHEHNE MPOBOAHUKOB.

[Ipsamoe wm3MepeHue saeKkTpoaBukylen cuibl. KopoTkoe 3ambikaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBI.



IIpoBOAUMOCTE 3JIEKTPOJIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTD BO31yXa.

OnHOCTOPOHHSASI IPOBOJIUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3yyeHne cMEemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenune dIeKTpOABWKYILEN CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaOmnronenue anexrpomusa.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiiacce oCylIeCTBISIETCS C
Y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSA3€M C KypcaMH MAaTeMaTHUKHU,
OMOJ0TUHU, XMMHH, Teorpadu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHbIE C M3YYEHHEM METOAOB HAay4YHOIO
NO3HAHUS: SIBJICHHE, HAay4HbId (akT, runores3a, (u3MUeckass BEJIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YpPAaBHEHMH, JHHEWHas QyHKIuS,
napabosna, runep6osia, Ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUUYECKUE (QYHKIUHU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI ¥ UX IPOEKIUU HA OCU KOOPAUHAT, CII0)KEHUE BEKTOPOB.

buonoeusa: MexaHndeckoe JBUKEHHE B JKMBOM INpupoae, nuddysus, ocmoc,
TEIIOOOMEH KUBBIX OPraHU3MOB (BUABI TEIUIONEpPENaul, TEIJIOBOE PaBHOBECHUE),
JIIEKTPUYECKUE SIBIICHUS B )KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEI, JKUIKOCTEH H
ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAs ITUCCOLMALINS,
raJbBaHUKA.

l'eocpagpua: BIa)XHOCTb BO3]lyXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonocus: mpeodOpa3oBaHUE IBWKEHHUI € HCHOJIb30BAaHHUEM MEXAaHU3MOB,
y4€T TpEHMs B TEXHUKE, MOMIIUIHUKH, MHCIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET WM JApPYIHE), IBUraTelb BHYTPEHHETO
CropaHusi, napoBasi TypOHHA, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
IIOJIy4YEHNsT COBPEMEHHBIX MATEpHUAIOB, B TOM YHCIEC HAHOMATEepUAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKas 3allUTa, 3a3eMJICHHE 3JIEKTPOIpuOOpoOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHATPEBATEIbHBIE npuOopHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznen 4. DinekTpoanHaAMHUKA
Tema 3. Macnummnoe none. INeKmMpOMAZHUMHAA UHOYKUUA



[TocTtossHHble  MarHuThl.  B3auMoneucTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe 1mone. Bexkrop MarHuTHOM uMHAyKuud. [lIpuHnun cynepnosuuuu
MAarHATHBIX MoJed. JIMHMM MarHuTHOM MHAYKUMU. KapThHa JNWHWKA MarHUTHOM
WHIYKIWHU M0JI1 HOCTOSTHHBIX MArHUTOB.

MarautHoe TIOJ€ TPOBOJHHUKA C TOKOM. KapTuHa IHMHMH WHIYKUWH
MAarHUTHOTO MOJISI JJIMHHOTO MPSAMOTO MPOBOAHUKA M 3aMKHYTOTO KOJIBIEBOTO
MPOBOJHUKA, KaTyIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaelctBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalIpaBJICHHUE.

Cuna Jlopenua, e€ MOy/Ib U HampaBlieHUE. [[BUKEHNE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabota cuiel JlopeHnia.

SIBneHue BIEKTPOMAarHUTHOM MHAYKIMHU. [IOTOK BekTOpa MarHuTHOM
WHJYKIUU. OJEKTPOABMIKYILAST CHJIA HWHIAYKIUMUA. 3aKOH JJIEKTPOMArHUTHOMU
uHaykuuu dapanes.

BuxpeBoe anekTpuueckoe Tmose. IDJIEKTPOABUXKYIIAs CUJIa WHIYKIUUA B
MPOBOJAHUKE, JBHKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[Ipasuiio Jlenua.

NHnykTUBHOCTh.  SIBJIE€HHME CaMOMHAYKIMU. OJCKTPOABWKYILAS  CHIIA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHuuecknue YyCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSIHHbBIE
MAarHMThl, JJIEKTPOMArHUThl, 3JIEKTPOABUIATENIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MAarHUTHOTO TIOJISL.

B3aumopericTBre 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE PIEKTPOMATHUTHOW UHIAYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb SJICKTPOJABIKYILIEH CUJIbI UHAYKIUU OT CKOPOCTH H3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrieHnEe caMOMHIYKIMH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHnrne MarHuTHOrO MOl KaTyIIKH C TOKOM.

UccnenoBanne AeCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy ¢ TOKOM.



HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW MHAYKIUU.

Paspen S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAzZHUMHbIE KO1€OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHHWYECKHE  KojeOaHHMS.
I'apmonnyeckue konebGanud. [lepuon, vacrora, ammuutyna v (aza koneOaHUM.
IIpyXvHHBIN MasATHUK. MareMaTU4EeCKUM MasATHUK. YpPaBHEHHE TapMOHMYECKUX
kosnebanuii. [IpeBparnienue 3Heprum Npyu rapMOHUYECKUX KOJIEOAHUSIX.

KoneGarenpubiit koHTYp. CBOOOAHBIC 3JIEKTPOMArHUTHBIE KOJICOAHUS B
UeaTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYECKUMHU U
ANEKTPOMAarHuTHeIMU  KoJjeOanusimu. @Dopmyna Tomcona. 3akoH coxpaHeHUS
SHEPrUU B UJEATBHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBiienne o 3aTyxaromuX KojieOaHUsX. BbIHYK€HHbIE MEXaHUUYECKHE
kosneOanus. Pesonanc. BeiHyX1€HHbIE 2JIEKTPOMAarHUTHbIE KOJeOaHusl.

Ilepemennblii  TOK. CHUHYCOMIAIBHBIA NEPEMEHHBIH TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUINTYJHOE M JIEWCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepenada U NOTPeOIICHUE ANEKTPUUECKOU
SHEPIruM. JKOJOTMYECKUE PUCKU NPU IMPOU3BOJCTBE 3JIEKTpOdHepruu. KynbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHuyeckne yCTpOHCTBAa M MNPAKTHYECKOE IMPUMEHEHUE: SJIEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU AJIEKTPONEpeaay.

Ilemoncmpayuu

HccnenoBanne mnapaMeTpoB KojieOaTeIbHONW CHCTEMBbI (MPYXKUHHBIA WM
MaTeMaTUYECKUN MasiITHUK).

Habmronenne 3atyxaronx KojaeoaHui.

HccnenoBanne CBOMCTB BBIHYKIEHHBIX KOJICOaAHUM.

Habmronenne pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJIeOaHMIA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY 3JIEKTPONEepeIayu.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

NccnenoBanre 3aBUCMMOCTH NEPUOJIA MaJbIX KOJ€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne TmEpEeMEHHOr0 TOKAa B LENM W3  IOCIENOBATEIBHO
COEIMHEHHBIX KOHACHCATOPA, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUNHbLE 60JIHbL



Mexanuyeckue BOJIHBI, ycCioBUs pacnpocTtpaHenus. Ilepuona. CxopocThb
pacnpocTpaHeHus W JiuHa BOJHBL. [lomepeyHbie W MOpPOJOJIBHBIE BOJHBI.
WuTtepdpepenius u nuPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3IYYEHHUS SJICKTPOMATrHUTHBIX BOJIH.
B3aumuas opuenrauus BektopoB E, B, V B anexkrpomaruutHoit BosniHe. CBoicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MpETOMIICHUE, MoJsapu3aius, Audpakius,
unrepdepennusi. CKOpoCTh EKTPOMArHUTHBIX BOJIH.

[IIxkana »nM€KTPOMarHUTHBIX BOJH. [[puMeHEHHE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBA3U U TeNEeBUACHUS. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHuuecKkue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi JWArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Llemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHEHHE TIOTIEPEUHBIX U MTPOJIOTBHBIX BOJIH.

Konebumomeecs Teno Kak HCTOYHUK 3BYKa.

HabGnrogenue orpakeHust ¥ MPeIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6nronenune nnrepdepeninu u Audpakiuy MEXaHU4eCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnrogenue cBS3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHuH.

UccnenoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTpa)kKeHUE,
peJIOMJICHHE, TTOJIsIpr3aus, Tudpakius, nHTepdepeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHENWHOE pacHpoCTpaHEHUE CBETA B
ogHOpoaHOU cpene. JIyd cBera. TOUECUHBIM UCTOUHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHUsI cBeTa. [locTpoeHne n3o0pa)keHuil B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOTIOTHBIN MOKA3aTENb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAKEHHS.

Hucnepcust ceta. ClnoxHBIN cocTaB Oemoro cBera. L[Ber.

ColOuparomue © pacceWBaromie JUH3BL. ToHKas JuH3a. DOKyCcHOe
paccTosiHUE M ONTUYEeCKas Cujla TOHKOW JMH3BL. [locTpoenune wn3oOpakeHuil B
coOuparonmx U paccemBaronux auH3ax. Dopmyna TOHKOW JHH3BL. YBETUYCHHE,
JTaBaeMoOe€ JTMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON OTITUKH.



BonnoBast ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHHKHU.
VYcnoBuss HaOmOIeHUST MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHUHE OT JBYX CUH(]A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakus cBera. JudpakiuonHas pemérka. YcClIOBUE HAOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM TaJEHUU MOHOXPOMATHYECKOrOo CBeTa Ha
IU(GPaKkUUOHHYIO PEIIETKY.

ITonspuszauus ceera.

TexHudyeckue yCTpoWCTBA U TMPAKTUYECKOE TMPUMEHEHHE: OYKH, JIyIa,
dboToanmapar, NPOEKIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKOM, BOJIOKOHHAS
onTHKa, Tu(paKmoHHas peméTka, moJIpousl.

Jlemoncmpayuu

[IpssiMonuHeliHOE pacrpoCTpaHEHUE, OTPAKEHHE U MPEJIOMJICHHUE CBETa.
Onrtruueckue mpudopHI.

[TomHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBOIA.

UccnenoBanne cBONCTB U300payKeHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKOoTa.

Habntonenune natepdepeHnm crera.

Habnronenne nudpakium ceera.

Ha6nrogenue nucnepcuu cBera.

[TonyueHue cniekTpa ¢ MOMOMIbIO IPU3MBI.

[Tony4yeHue cnekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGnronenue nonsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanne cBOMCTB M300payKeHUM B JIMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI ClIENMAJIBLHON TEOPUU OTHOCUTEIbHOCTH

'pannnpl NpUMEHMMOCTH  KJIacCMYeCKOM  mexaHuwku.  [loctymatsl
CIIELIUAJIbHOW TEOPUHU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, IPUHILIUI OTHOCUTEIIBHOCTH DUHILITEHHA.

OTHOCUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHHU U COKpalIECHUE
JUTUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBsi3b Macchl C SHEPruel U UMITYJIHCOM PENSTUBUCTCKOW YaCTHUIIbl. DHEPTHUS
MTOKOSI.

Pazgen 7. KanToBas pusuka
Tema 1. Inemenmot K6anmMo6oH ONMUKU



®otonbl. Dopmyna [lnanka cBs3u s3HEpruu (PoToOHA € €r0 YaCTOTOU. DHEprus
U UMITyJIbC (POTOHA.

OtkpeiTue u uccienaoBanue Gorodrddexra. Onbitel A. I'. CroneToBa. 3aKoHbI
dororddexra. YpaBHenue OiHmTerHa it hotodddexra. «KpacHas rpaHunar
doTorddexra.

JaBnenue ceeta. Onbitel [1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudyeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: (POTORIEMEHT,
doTongaTuuk, conHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®dotor(deKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHeHIHEro Goto3ddekra.

Creroauos.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Omnbitel Pesepdopaa mo paccessHUIO o -4acTHI.
[Inanerapnas moxaenb artoma. Iloctymarel bopa. M3nydyeHue M MOrJolIEHUE
(OTOHOB TpH TEpexoje aroMa C OJHOI0 YPOBHS DHEPruu Ha Jpyroil. Busl
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BonnoBbie cBoiicTBa yactull. Bonusl ne bpowsis. KopnyckynsipHO-BOIHOBOM
Iy aJIA3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHuyeckne yCTpOMCTBa M MPAKTUYECKOE IPUMEHEHHE: CHEKTpPaJbHbIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mognens onsita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

Habmronenne mMHEHYATHIX CIIEKTPOB U3TyYCHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Ha6nronenune nuHeHyaToro CexkTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesdepdopma mo  ompeneneHWio  cocTaBa
paanoakTuBHOTO u3NMydeHus. CBoiictBa anbda-, Oera-, ramMma-u3IydeHUS.
Biusinue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBbI.

OTtkpbiTHE TIpOTOHA U HeWTpoHa. HykioHHass monens sanapa ['eitzenOepra—
Nanenko. 3apsg sapa. MaccoBoe unciio sjpa. M30Tomnsl.



Anbda-pacnan. DIEKTpOHHBIM M TMO3UTPOHHBIM Oerta-pacman. ['amma-
M3JIy4yeHue. 3aKOH paJuoakTUBHOTO pacIaja.

DHeprust CBsI3M HYKJIOHOB B sifipe. SnepHbie cuiibl. JledexT maccel aapa.

SnepHble peakuuu. Jlenenue U CUHTE3 sAI€p.

Anepnsiii peaktop. Tepmosinepubiii cunTe3. [IpobOiieMbl W TEPCHIEKTUBHI
AIEPHON SHEPrETUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HaOJIIOIEHHS U PETUCTPALIUU AI€MEHTAPHBIX YaCTHII.

@dyHaMeHTaJIbHble B3auMoAeicTBUsA. EAMHCTBO (pr3nueckoil KapTUHBI MUpa.

TexHuyeckne yCTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, siaepHbliil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOLINUX YaCTHLL.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusiM).

Pa3pnen 8. DiieMeHTHI ACTPOHOMUM U ACTPO(PU3IUKH

DTtanbl pa3BUTHUS acTpoHOMUU. [IpuKiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3gnoro nHeba. Co3Be3nusi, sipkue 3BE3MbI, IUIAHETHI, WX BUIUMOE
IBUYKCHHE.

Conneynas cucrema.

Connue. ConHeunasi akTuBHOCTh. McTtouHuk sHepruum CoiHIA U 3BE3N.
3BE3MIbI, UX OCHOBHBIE XapPAaKTEPUCTUKH. [[narpamMma «CHEKTpaJibHbIA KIacCc —
CBETUMOCTb». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBUCHMOCTh «Macca —
CBETUMOCTB» I 3BE3]l TJIABHOW MOCIEI0BATEIbHOCTH. BHYTpEHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKIACHUHU U 3Botounn CoiHLa U
3BE31. DTanbl )KU3HU 3BE3I.

Muneunbiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkeHue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YUEpHBIE ABIPHI B sApax
rajgaKkTUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xab66ia. Pazoeranue ramakTuk.
Teopus bonbioro B3peiBa. PenukroBoe n3nydeHue.

Macurabnas ctpykrypa Beenennoil. Metaranaktuka.

Hepeménnnle npobieMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

HaGnroneHuns: HeBOOPYKEHHBIM TJIa30M C MCTOJIB30BAHHEM KOMITBIOTEPHBIX
MIPWIOKCHU I JJIS ONPEICIICHUS TTOJIOKEHUSI HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31Us1 CEBEPHOro MOJyapus U IPKUE 3BE3BI.

Habntonenus B teneckon Jlynsl, mianet, Mneunoro Ilytu.



Oo6o0maromiee NOBTOPEHUE

Ponr ¢u3ukm u  acTpOHOMUUM B HSKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THUYECKOU chepax AesATEIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOW HAYyYHOU KapTUHE MHpPA, POJib PU3NUYECKON TEOPUH
B (OpPMHpPOBAHMU TPEACTABICHUA O (QU3MYECKON KapTHUHE MHpa, MECTO
(u3nueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJIEHUMN O TIPUPOJIE.

MesxnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 kilacce ocyuiecTBisieTcs ¢
y4ETOM COJEPKATEIbHBIX MEXKIPEAMETHBIX CBA3EH C KypcaMH MaTEMaTHKH,
OMOJOTUHU, XUMHH, Teorpadu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsamus, CBSI3aHHbIE C M3YYEHHEM METOAOB HAay4YHOIO
NO3HAHUS: SIBJICHWE, Hay4dHbId (akT, rumnoresza, (u3MUecKkas BEIUYMHA, 3aKOH,
Teopusl, HaOII0CHUE, SKCIIEPUMEHT, MOJIEIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pEUIEHUE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl M HMX NPOEKUUMU HA OCH KOOPAHMHAT, CI0KEHHE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTAPHBIX (YHKIMHI, TPU3HAKU TOJ00MS TPEYroJIbHUKOB,
oIpeieJICHUE MIIOAAN MIOCKUX GUryp u o0béma Tel.

buonoeus: »nexTpuueckue SBICHUS B JKUBOM IpHpone, KojieOaTelbHbIE
IBIKEHHS B )KUBOW IIPUPOJIE, ONTUYECKUE SBJIICHUS B JKMBOW IIPUPOJE, IEUCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJIUINYECKAsk CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl OO0Opa30BaHUS KPUCTAUIMYECKONW PEIIETKH, CIEKTPaJIbHBIHI
aHasus.

l'eocpagpua: MarHuTHbBIE TOJKOCA 3€MJIM, 3aJ€KH MarHuTHBIX  PY/,
(poTochEMKa 3eMHON OBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSACEHUI.

Texnono2ua: JTVMHAM DJIEKTPOIIEpENad, TIEHEpaTop IEPEMEHHOIO TOKa,
AIIEKTPOABUTATENNb, MHAYKIMOHHAS II€Yb, pPAAap, PAaAMONPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBY-meub, NMPOCKIIMOHHBIA armapar, BOJOKOHHAsS OIITHKA,
coJHeYHas 6arapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) NOKHO OOECIEUUTh JOCTH)KEHUE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMUHOCTHBLIE PE3YJIBTATHI

JIMYHOCTHBIC PE3YyIbTATHI OCBOCHUSI yUeOHOro npeaMera « Du3nKay JOJIKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXJIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JICATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIpaBJICHUM
BOCIHUTATEILHOU €SATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh IPaKAAHCKOW MO3UIIMU 00YUaIOIIEerocs KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YWJICHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEYECKUX TyMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIaHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHE B3aHMOJIECTBOBATh C COLUUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAaPHOUN U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUHCKOM IPaXIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHXEHUIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIEro;

4) 3¢TeTHYeCKOro BOCTIUTAHUSI:

3CTETUYECKOE OTHOUIEHHE K MUPY, BKIIKOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;



5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynyuiei mpodeccun 1 pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rHYeCKOr0 BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYyJIbTYPhl, OCO3HAHHME TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYIIECTBIIEHUE JECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHMS 1leJIeld YCTOWYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (PU3UKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs  (UBMKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIEC Y4eOHbIE 1eCTBUSA
ba3oBble JJornueckue AeicTBUS:
CaMOCTOSITEIbHO  (OPMYNHpPOBaTH W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;
OnpeAeisaTh ILENU ACATECIIbHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HUX
JIOCTHKCHHS,
BBISIBIIATH  3aKOHOMEPHOCTM M IPOTUBOPEYUS] B  PacCMaTpUBAEMBIX
(bU3HUECKUX SBICHUSX;
pa3pabareiBaTh IJIaH PEIICHHS MPOOJIEMBbI ¢ YYETOM aHAIHM3a HMEIOIIUXCS
MaTEPUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEITbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH PpabOTy B  YCIOBHSX  peajbHOTIO,
BUPTYJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieaoBareibCKkue 1eMCTBUS.
BJIAJIETh HAYYHOW TEPMHUHOJIOTUEH, KIIIOUEBBIMH ITOHSTHUSIMHU M METOJIaMH
du3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4€OHO-MCCIIEOBATENbCKON M MPOCKTHON JEITEILHOCTH
B 00y1acTé (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY
METOJIOB pEHICHHS 3alad (PU3NYECKOTO COJICPKAHUs, MPUMEHEHHIO Pa3TUYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO IMIONyYEHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MpeoO0pa3oBaHUI0O W TPHUMEHEHUIO B PA3IMYHBIX yUEOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/IaHUU YUYE€OHBIX MPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyalU3WpoOBaTh 3ajady,
BBIIBUTaTh THUIOTE3y €€ pelIeHHs, HaXOAWTh apryMEHTHI ISl JOKa3aTelIbCTBa
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peHIeHHs 3a7add  pe3yJbTaThl,
KPUTHYECKU OILIEHWBATh UX JJOCTOBEPHOCTH, MMPOTHO3HPOBATh U3MEHEHNUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BaTEIHHON
AESITETLHOCTH, B TOM YHCJIC IPU U3yYeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00J1acTel;

BBIJIBUraTh HOBBIE UJIEH, peJiaraTb OPUTrHHAIBHBIE TOXO0/bl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOIINE albTEPHATUBHbBIE PELICHMUS.

Pa6ora ¢ undgopmanmeii:

BJIQJIETh HABBIKAMU MOJyUYEHUS MHPOpMALUHU (PU3MUECKOTO COAEpKAaHUS M3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOATEIbHO OCYLIECTBISATh IOWCK, AaHAJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpETalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPEICTBA HMH(POPMALMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHICHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3al[MOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECypcocOEepeXeHHs, IMpPaBOBBIX U  ATHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COAEpXKaHUS B pa3IMYHBIX (opMmaTax C
y4€TOM HazHAYeHUs MHPOPMAIMH U LENEeBON ayAUTOPUHU, BEIOMpAs ONTUMAIBHYIO
(Gopmy mpencTaBiIeHUs U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:
OCYIIECTBIISITH OOIIEHUE HAa YPOKaX (PU3UKHU ¥ BO BHEYPOUHOU JICSITEIIEHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyalldd UM  CMSr4aTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/CTB;

[IOHUMAaTh W MUCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOW U WHIWBUAYaIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHUCTBUUA C YUYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YJIE€HA KOJUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOW  JACATEIIbHOCTH, OpPraHU30BbIBATHL U
KOOPJMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacupenensaTh poid € Y4ETOM MHEHUW YYaCTHUKOB, OOCYXAAaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KAa4yeCTBO CBOEr0 BKJIAJa M KAXKAOINO yYaCTHMKA KOMAaHIbl B
o0t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTYaLIUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PerynsiTuBHBIE YHUBepPCcAIbHbIE yUeOHbIe TeHCTBHSI
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENBHYIO NIEATENLHOCTh B 00JIaCTU
GU3MKH W aCTPOHOMHH, BBISBIATH MNPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHHUS PACUETHBIX M KayECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON PabOThl C YUETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEITIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOUTEHUN;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO SPYIUIUA B 001aCTH
(M3UKH, TOCTOSTHHO MTOBHIIIATh CBOM 00pa30BaTeILHBIN M KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJILHbI HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUM UM MBICIUTEIbHBIX TPOLIECCOB, HUX PE3YJbTaTOB U
OCHOBaHUM;

WCIIOJIb30BaTh NMPUEMBI peieKCUU I OLICHKU CUTYallMH, BHIOOpa BEPHOTO
pelieHus;



yMETh OIICHUBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHUS [0 HUX
CHI)KCHHIO;

MPUHUMATh MOTHBBI M apryMEHTHl APYTHUX TPU aHaU3e pe3yJIbTaTOB
TeSTENHHOCTH;

NPUHUMATH ceOsl, TOHUMAasl CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTHX TPH aHajdu3e pPe3yJbTaToOB
TESATEITBHOCTH;

NpHU3HABATH CBOE MIPABO M MPABO JAPYTHX HA OIIMOKH.

B mporecce nocTmwKeHUs JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsT y 0O0YyYarOIUXCS
COBEPIIECHCTBYETCS OMOIMOHATLHBIH WHTCIJIEKT, TIPEIIOIar Ao uA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIFOUAOIIIETO CIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HANPABICHUS PA3BUTHS COOCTBEHHOUW SMOITMOHAILHON Cephl,
OBITH YBEPEHHBIM B ce0e;

caMOpeTyJIMPOBAaHMS, BKJIIOYAIOMIETO CaMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHAILHBIM U3MECHECHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHUIO IeNId U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JICHCTBOBATH HCXONS W3 CBOHUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOILIMOHATIBHOE COCTOSIHHE
IPYTUX, YYUTBIBATH €ro TIPU OCYUIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOIIICHUS
C APYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIE pPe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MeCTO (PU3MKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAPTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B TPAKTUUECKOUN AEATEIbHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS] W3YUYEHHBIX (PU3NUECKUX MOJIEICH:
MaTepHalibHasi TOYKa, MHEPIMaIbHAs CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
AIEKTPUUCCKHUH 3apsijl PU pelIeHnn (PU3NIECKuX 3a71ad;

pacro3HaBaTh (PU3UYECKUE SIBJICHUS (MPOLECCH) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojielicTBue Tel, nuddy3us, OPOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJIICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBSI3b MEXIy MapamMeTpaMud COCTOSIHUSI Ta3a B  H3OIpOIEccax,
AJIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHHUE, MCMONB3YysSd (U3UYECKHE BEIUYWHBI:
KOOpJIMHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Tejia, CHIa,
UMITYyJIbC TeJa, KUHETHYEeCKasi YHEPTUsi, MOTCHI[MATbHAS DHEPrus, MeXaHUYecKasl
paboTa, MexaHWYECKass MOIIHOCTh;, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI MCMOJB3YEMBIX BEJIMYMH, MX OOO3HAYCHUS] W EAUHUIBI,
HaXOJUTh (POPMYJIBI, CBS3BIBAIOIIUE AAHHYIO (DU3MUECKYIO BEIUUUHY C JAPYTUMU
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBL JIaBJICHUE Tas3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUsl XaOTHUYECKOTO JABMIKCHMSI MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI 3HEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WYECKU CMBICT HCIOJNb3YyeMbIX BEJIMYMUH, UX
000O3HAaYeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIONIUE JAHHYIO
(Gu3MYECKyI0 BEIMUUHY C IPYTUMH BEIMYUHAM;

OMUCHIBATh U3yUYECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKre BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
OpU OINWCAHWW TPABUIBHO TPAKTOBaTh (PU3UYECKUN CMBICH HCIOIB3YEMbIX
BEJIMYMUH, UX OOO3HAYEHUS W EJUHUIBI, YKa3bIlBaTh (HOPMYJIIbI, CBS3bIBAIOIINE
TaHHYI0 (U3HYECKYIO BEJIMUUHY C APYTHUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMIBL: 3aKOH BceMupHoro Tarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXpaHEHUsS MEXaHMYECKON SHEpPruu, 3aKOH COXPAHEHUs UMITYJbCa,
MPUHLHUII CYNEPIO3UIUN CHJI, TPHUHIMI PABHONPABHS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHMSI BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBUKEHUS MOJIEKYJI C
a0COIOTHOM TeMIlepaTypol, MEePBhI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIIOBECHYIO
GbOpMyTHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKCHHE W YCIIOBHUS (TPaHUIIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC MPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOT0 HMCIOJIb30BaHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTBI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUU U
MIPOIIECCOB C HCMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBaTh mOpoOJeMy/3agady M TUMNOTE3Yy Y4eOHOro OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJIOKEHHOTO O0OpYJOBaHHUS, MPOBOJIUTH OMbBIT U
(dbopMyIUPOBATH BHIBOJIBI;

OCYILECTBIISITh MPSIMbIE ¥ KOCBEHHBIC U3MEPEHUS (PU3UYECKUX BEIWYUH, TPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHHS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIYy  (U3UMYECKUMH  BEJIMUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yJbTAThl TMOJYUYCHHOW 3aBUCUMOCTH (DU3MUECKUX BEIWYHUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO Pe3yJIbTaTaM UCCIEIOBAHNS,

co0JIro1aTh MpaBmwiIa 0€30MacHOro TpyAa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTo JKCIEpUMEHTa, Yy4eOHO-HCCIETOBATEILCKON W TMPOEKTHOM
JEATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUYECKHE 3aKOHBI U NMPUHIUIIBI, HA OCHOBE aHAIKM3a YCIOBUA 3a]1a4H
BbIOMpATh (HU3MUECKYI0 MOJIENb, BBIIENATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HeoOXoIUMbIE Il €€ peIleHUs, MPOBOAUTHh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJTy4€HHOTO 3HAYCHUS (PU3UYECKON BETUUMHBL

pemaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXIEHUW C OMOpOil Ha M3YyYECHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWHM  y4eOHBIX  3a7ady  COBPEMEHHbBIC
nH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPEJICTABIICHUS Y4eOHOU W HAyYHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYyICHHOU 3
Pa3TUYHBIX HICTOYHUKOB, KPUTUUYECKH aHAIM3UPOBATH MOJIyYaeMyH0 HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOILIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHUE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHWS MO (U3UKE B MOBCEIHEBHOW JKU3HU
U1si obecriedeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHUYECKUMU
YCTpPOMCTBAMHU, JIsI COXPAHEHUS 37I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJIE;



paboTaTh B TpYyINE C BBHIIOJHEHUEM pPaA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYIIbI, pPalMOHATBLHO pacHpeAcssiTh O00S3aHHOCTH U
IJIAHUPOBATh JESATEIBHOCTh B HECTAHIAPTHBIX CUTYyalUSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpuBaeMoi MpoOIeMBbl.

K xoniy oOyuenuss B 11 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha IpUMEpax poJib U MecTo (U3MKu B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUM, B MPAKTHYECKON JEATEIBHOCTH JIOAEH, LEIOCTHOCTh U E€IUHCTBO
bu3uYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPaHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PU3MUECKUX MOJETeH:
TOYEYHBIN IJNEKTPUUECKUMN 3apsl, JTyd CBETA, TOUCYHBI UCTOYHUK CBETA, siACpHAs
MOJICJIb aTOMa, HYKJIOHHAs MOJIEJb aTOMHOTO siipa TMPH PEIICHUH (PU3HUYECKUX
3a7a4;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JICMCTBUS TOKA, B3aUMOJICHCTBHUE
MAarHMTOB, DJJICKTPOMAarHuTHasE WHIAYKIUs, JCUCTBME MATrHUTHOTO TIOJNS Ha
POBOAHUK C TOKOM W JBWXKYIIUWCA 3apsifl, DJIEKTPOMArHUTHBIE KOJIeOaHUS U
BOJIHBI, IPSMOJIMHEMHOE pPACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepenuns, Audbpakuys W MOJSpU3alMsi  CBETa, JUCIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOE NaBleHUEe, BOSHUKHOBEHUE
JIMHEMYaTOro CIIEKTpa aroMa BOJAOPOJA, €CTECTBEHHAass W MCKYCCTBEHHas
PaIHOAKTUBHOCTb;

ONUCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (JIIEKTPUUECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  Pa3NUYHBIX  Cpel) H
AIEKTPOMArHUTHBIC SIBICHUSI (TPOIECChI), UCHONB3YSd (HU3UYECKUE BEIUYWHBI:
JJIEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTIPOTHBIICHHE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuiia, paboTa Toka,
WHAYKLIWS MarHuTHOIO MoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUECKOIO M MArHUTHOIO IIOJIEW, IMEPUOJ MU YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHType, 3apsijl W CHJla TOKa B TIPOIECCE
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHYECKAasl CHUJIa JMH3bl, NMPU OIMHUCAHUM MPABUIBHO TPAKTOBATH (HU3UUYECKUIT
CMBICI HCIOJb3YEMbIX BEIWYMH, HMX OOO3HAUYECHHUS W E€IUHMIIbL, YKa3bIBATh
dbopMynbl, CBS3BIBAOIIME JAaHHYIO (U3MYECKYI0 BEIHMYMHY C JIPYTUMHU
BEJIMYMHAMM;

ONMCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS W MPOLECCHI, HCHOJIb3YS
du3nYecKUe BEIUMYHMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U



4acToTa CBETA, YHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ] MOTypacnaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, NPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBA3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIUYMHAMU,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKOM BEJIMUYUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLUIBL 3aKOH OMa, 3aKOHBI ITOCJIEN0BATEIBHOTO U MAPAJIIENIBHOTO
COCQMHEHUS IPOBOJHUKOB, 3akOoH Jlxoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
MHIYKIHMH, 3aKOH MPSMOJUHEWHOIO0 PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeHa ans Qororddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPAaHEHMS
ANEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHUS MacCOBOrO 4YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO PAcIMajia, MpU 3TOM pas3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE W YCIOBHUS (TpaHHIlbl, 00JIaCTH)
MPUMEHUMOCTH;

ONpENEIATh HAIIPaBJIECHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJIsI IPOBOJHHKA
C TOKOM, cuiIbl AMrnepa u cuiibl JlopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBIMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IIPOLIECCOB C HCIOJIb30BAHMEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUN: IIPU 3TOM
dopmynupoBaTh mpoOieMy/3aiayy ¢ TUIOTe3y Y4YeOHOro HSKCIEpPUMEHTA,
coOupaTh YCTaHOBKY M3 TMpPEUIOKEHHOTO O0OpYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMyIHpOBaTH BHIBOBL

OCYUIIECTBIISITH MPSMbIE M KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEIHYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M MCIOJIb30BATh W3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIb30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3yNbTATHl MOJYYEHHON 3aBHUCHUMOCTH (U3MYECKUX BEIMYUH B BHJIEC TAOJIUI] U
rpaduKoB, 1eIaTh BEIBOABI MO pe3yabTaTaM UCCIICI0BAHNUS,

co0ro1aTh npaBuiIa 6€30MacHOro Tpyda MpU MPOBEACHUU HCCIEAOBAaHUMN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-MCCIIENOBATENLCKON U MPOEKTHON
JESTENHPHOCTH C WCIIONH30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1abOpaTOpHOTO
000pyTI0BaHMS;

pemath pacy€THbE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIOJNIb3YS (PM3MYECKUE 3aKOHBI M TPUHIIAIIBI, HA OCHOBE aHaM3a YCJIOBHS 3a/1auu
BEIOWpATh (DU3UUECKYIO MOJEINb, BBACIATh (PU3NYECKHE BEITUYUHBI U (POPMYIIBI,



HEoOXoAuMbIe Jisi €€ pEelIeHMs, TPOBOAUTh Pacuy€Thl U OLIEHUBATh PEATBHOCTH
MOJIYYEHHOI'0 3HAaYeHUs (PU3HUECKON BETUYMHBI,

pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTMYECKU HENIPOTUBOPEUUBYIO
LIETNIOYKY pACCYKICHUU C OIOPOM HAa HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIOJIb30BaTh ~ MPU  PEIIEHWHM  Y4yeOHBIX  3aJa4  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TMIPEACTaBIICHU YYEOHON U Hay4YHO-TIOMYJISIPHOM MH(POpPMALIUU, MMOTYYECHHOU U3
Pa3IUYHBIX KICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJy4aeMyt0 HHPOPMaLUIO;

OOBSACHATh NPUHIUINBI JCHCTBUS MAlIIUH, NPUOOPOB M TEXHUUYECKUX
YCTPOICTB, pa3nuyaTh yCJIOBUS UX O€30MACHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOLIErO0 MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOMCTBaMU, JIJIsl COXPAHEHUsS 370POBBS M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYIKAIOLIEH CPEE;

paboTaTh B TIpyHnIe C BBINOJHEHUEM pa3jIMYHBIX COLUAIBHBIX pPOJEH,
IUIAaHUPOBaTh PAa0OTy TpYNMbl, PALUOHAIBHO paclpeiensiTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJleKBATHO OLIEHUBATH
BKJIa/1 K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PELIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/n P Konrpoiasbubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypcsbl
Paznen 1. QJIEKTPOJIUHAMUKA
11 MarunuTHoe noJie. DJIeKTpOMarHuTHast 99 1 3 bubnuotexa [JOK
' WH Ty KA https://m.edso00.ru/7f41c97c
Hroro no pazaeny 22
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKue U JIEKTPOMArHUTHBIC 21 1 bubnuoreka [IOK
' KoJIe0aHust https://m.edsoo.ru/7f41c97c
29 MexaHW4ecKUe U JIEKTPOMArHUTHBIC 10 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2:3 Ok 24 3 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 55
Pa3znea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
31 OCHOBBI crieManbHON TEOPUHU 4 1 bubnuoreka [JOK
' OTHOCUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 ONeMEHTHl KBAHTOBOM ONTUKU 12 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f41c97¢c

bubmuoreka [IOK
4.2
Crpoenue atoma 8 https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
4. A 11
3 TOMHOE PO https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 31

Pazpnea 5. DJIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKU

5.1 DneMeHTHl aCTPOHOMUU U acTPOPU3UKU 14 Et?fglljzfgi)gr(aﬁfﬂcg?c
Hroro no pazneny 14
Pa3ngen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o06matoiee NOBTOPEHHE 4 Et?[iH;I;T:;:)gglli £11c07c
Hroro no pazgeny 4
PesepBHOe Bpemst 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136



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

IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bceero KonTpoararic | IIpakrateckme U3yUYEeHUs o0pa3oBaTejibHbIE
padoThI padoTsbI pecypesI

[TocTosTHHBIC MAarHUTHI M KX

1 B3auMojieiicTBre. MaraurHoe 1mosJe. 1 bu6moreka [IOK
BexTop MarHuTHONM MHIAYKIIUH. 05.09.2023 | https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIUH
[TocTosTHHBIC MAarHUTHI M KX

5 B3auMoeiicTBre. MarHuTHOE II0JIE. 1
BekTop MarHUTHON WHIYKITUH. 05.09.2023
JIvHMM MarHUTHOW UHAYKIUH
MaruauTtHoe 1noJje NpoBOJHUKA C

3 ToKOM. OnbIT Dpcrena. 1 bubnuoreka [JOK
B3aumopeiicTBue NpoBOAHUKOB C 06.09.2023 | https://m.edsoo.ru/ffOc98fe
TOKOM
MaruauTtHoe 1noJje NpoBOJHUKA C

4 ToKoM. OnbIT Dpcrena. 1
B3anmMoneiicTBre MpOBOTHUKOB C 06.09.2023
TOKOM

5 JlaGopartopHas pabota «3yueHue 1 1 bubnuoreka [IOK
MarHUTHOI'O NOJISl KaTyIIKH C TOKOM» 12.09.2023 | https://m.edsoo.ru/ff0c98fe

5 JlelicTBME€ MarHUTHOTO IOJIS HA 1
MPOBOJHUK ¢ TOKOM. Cuna Amnepa. 12.09.2023



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

JlelicTBME€ MarHUTHOTO TOJISL HA
MIPOBOJHUK ¢ TOKoM. Cuina AMmmepa.

13.09.2023

Pemenue 3amau

13.09.2023

JlabopaTtopHas pabora
«HccnenoBanne AeMCTBUS
IMOCTOAHHOI'O MarouTa Ha paMKy C
TOKOMY

19.09.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0c9ac0

10

JlelicTBME€ MarHUTHOTO TOJIST HA
JBIDKYITYIOCS 3apSHKEHHYIO YaCTHILY.
Cuna Jlopenna. PaGota criibt
Jlopenua

19.09.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c9df4

11

JlelicTBME€ MarHMTHOTO TOJIST HA
JBUKYITYIOCS 3apSIKEHHYIO YaCTHUILY.
Cuna Jlopenna. PaGota cuiibr
Jlopenua

20.09.2023

12

Pemrenue 3agau

20.09.2023

13

DnexTpoMarHuTHast UHAYKIus. [ToTok
BEKTOpa MarHUTHOW uHAYKIuK. IJ[C
WHIYKIHUH. 3aKOH 3JIEKTPOMarHUTHOM
unnaykuun Gapanes

26.09.2023

14

OnexrpoMarauTHas nHAyKuus. [lotok
BEKTOpa MarHuTHOW nuHaykuuu. J/1C
MHIYKIHUH. 3aKOH JIEKTPOMarHUTHOM
nHaykuun Papanes

26.09.2023

15

JlaGopartopHas paboTa
«HccnenoBanue sBIeHUS

27.09.2023

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



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

SHCKTpOMaFHHTHOﬁ HUHIAYKOUH

16

NupykTuBHOCTSB. SBNEHuE
camouuaykiuu. 31C caMOMHIYKITUH.
DHeprusi MarHuTHOTO TOJI KaTYIIKH
C TOKOM.

27.09.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

17

NHnykTtuBHOCTS. SIBNEHME
camouHAykIuu. 3J1C caMOMHIYKITUH.
DHeprus MarHUTHOT'O TOJIS KaTyLIKU
C TOKOM.

03.10.2023

18

DJIEKTPOMArHuTHOE MOJe

03.10.2023

19

TexHn4ecKkue ycTpoicTBa u ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
NIEKTPOMArHUTBI, JEKTPOIBUIaTENb,
YCKOPHUTEH 2JIEMEHTAPHBIX YaCTHLl,
MHIYKIMOHHAs I1eYb

04.10.2023

20

TexHuueckue yCcTpoiicTBa U X
MIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
AIIEKTPOMArHUTBI, AIEKTPOIBUTATENb,
YCKOPUTENHN JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAs MeYb

04.10.2023

21

O6o6maroiuit ypok «MaraHutHoe
noJie. DJIeKTpOMarHuTHasE UHAYKLIHD»

10.10.2023

bubnuoreka [JOK
https://m.edsoo.ru/ffOcab82

22

KoHntpospHas paboTa o Teme
«MaruutHoe noiJe.
DNEeKTpOMAarHuTHask UHIYKIUS»

10.10.2023

bubnuoreka [JOK
https://m.edsoo.ru/ffOcad58

23

CB0OOIHBIE MEXAHUYECKHE
KoJieOaHus.

11.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06



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

24

l"apmonmnyeckue KoneOaHusl.
YpaBHEHHE rapMOHUYECKUX
KOJICOaHUH.

11.10.2023

25

[IpeBpaiienue s3ueprun

17.10.2023

26

Pemenue 3amau

17.10.2023

27

JlabopaTtopHas pabora
«HccnenoBanne 3aBUCUMOCTH
Mepro/Ia MaJibIX KoJieOaHuH Tpy3a Ha
HHUTHU OT IJIMHBI HUTHU U MACCBI I'py3a»

18.10.2023

28

KonebatenbHblit KOHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHbIE KojeOaHus B
ujeanbHOM KoJae0aTeIbHOM KOHTYpE.

18.10.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0cb820

29

CBOOOTHBIC JIEKTPOMATrHUTHBIC
KOJIeOaHUs B UIE€aIbHOM
KOJIe0aTeIIbHOM KOHTYpE. AHAJIOTHS
MEX Iy MEXaHUYCCKUMU U
3JIEKTPOMArHUTHBIMH KOJICOAHUSIMU

24.10.2023

30

CBO6OI[HBI€ SJICKTPOMArHMTHBIC
KoJieOaHHs B nacaJIbHOM
KoJIe0aTeIbHOM KOHTYPC. Amnanorus
MCKAY MEXaHNUYCCKUMU U
QJICKTPOMAriHMTHBIMHA KOJIEOAHUSIMHU

24.10.2023

31

®opmyna TomcoHa. 3akoH
COXpPAaHEHUS SHEPTUU B UCATBHOM
Kos1e0aTeIbHOM KOHTYpE

25.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

32

®opmyna TomcoHna. 3akoH



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

COXpPAaHCHUSA SHCPIrur B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

25.10.2023

33

Pemenue 3amau

07.11.2023

34

[Ipencrasnenue o 3aTyXarMUX
KoseOaHusX. BoIHYX/IeHHbIE
MeXaHHYecKue Kojiebanus. Pe3onanc.
BI)IH}DK)IGHHI)I@ SHCKTpOMaFHI/ITHBIC
KoJIcOaHHUs

07.11.2023

bubmmoreka [{OK
https://m.edsoo.ru/ffOcbb86

35

BBIHY)K)ICHHI)Ie MEXaHHUYECKUEC
kosneOanus. Pezonanc. BeinyxkaeHnoie
OJICKTPOMArdHuTHBIC KoaeOanus

08.11.2023

36

[Iepemennslii Tok. CHHYCOMAATBHBIN
MepeMEHHbINA TOK. MOIIHOCTh
IIEPEMEHHOIO TOKA.

08.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

37

AMIUTUTYHOE U ACHCTBYIONIEE
3HAYECHHE CHJIBI TOKA M HATPSDKECHUS

14.11.2023

38

Tpancdopmarop

14.11.2023

39

[IpousBocTBO, Nepenaya u
OTpebIeHUE dIEKTPUUECKOM
SHEPruu

15.11.2023

40

YCTpoiicTBO U MPaKTHYECKOE
MIPUMEHEHHE AJIEKTPUIECKOT'O 3BOHKA

15.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

41

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE reHepaTopa
[IEPEMEHHOI0 TOKA, TUHUI
JJIEKTpoIepeaayd

21.11.2023



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

42

DKOJIOrM4eCcKre pUCKU IIPU
MIPOU3BO/ICTBE IEKTPOIHEPTHH.
Kynbrypa ucnons3oBanus
3JIEKTPOIHEPIUU B MOBCEIHEBHOM
KU3ZHU

21.11.2023

43

DKOJOrM4eCKHe PUCKU IIPU
MIPOU3BOJICTBE JIEKTPOIHEPIUU.
KynbTypa ucnonb3oBanust
BJIEKTPOIHEPIUU B MOBCETHEBHOM
KU3ZHU

22.11.2023

44

MexaHu4ecKkre BOJTHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pacrpoCcTpaHeHUs U IJTHHA BOJIHEI.
[Tonepeunsle U MPOAOIbHBIE BOJTHBI

22.11.2023

bu6moreka [IOK
https://m.edsoo.ru/ffOccab4

45

MexaHnyeckue BOJHBI, yCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTtb
pacnpocTpaHEeHUs U JAJTUHA BOJHBI.
[Tonepeunble ¥ MPOIOJILHBIE BOJTHBI

28.11.2023

46

3Byk. CKOpoCTb 3ByKa. ' poMKOCTh
3ByKa. BricoTa ToHa. TeMOp 3ByKa

28.11.2023

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

47

BHGKTpOMal"HI/ITHHC BOJIHBI, UX
CBOMCTBA U CKOPOCTh.

29.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

48

9J'IeKTpOMal"HI/ITHI>IC BOJIHBI, UX
CBOMCTBA B CKOPOCTh.

29.11.2023

49

[IIxana aMeKTPOMarHUTHBHIX BOJIH

05.12.2023

50

HpI/IHI_[I/IHLI paauoCBA3U U
TCICBUACHUA.

05.12.2023



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

51

PasButue cpeacts cBsA3m.

06.12.2023
52 Pammonoxkarms 06.12.2023
53 KontponsHas pabdora «Konebanus n bubnuorexa [JOK
BOJIHBI» 12.12.2023 | https://m.edsoo.ru/ffOcc6f8
[IpsimonuHENHOE pacpoCTpaHEHHE
54 CBETa B OJHOPOJIHOM Cpeje. bubnuorexa [JOK
Toueunslit ©ICTOYHUK cBeTa. JIyd 12.12.2023 | https://m.edsoo.ru/ff0cd350
cBeTa
55 OrtpaxeHnue cBeta. 3aKOHbI bubmuorexa [JOK
OTpPa)KEHHUS CBETA. 13.12.2023 | https://m.edsoo.ru/ffOcd4e0
56 [Toctpoenue n3obpaxkeHui B
TIJIOCKOM 3epKajie 13.12.2023
57 [Ipenomnenue cera. [TonHoe bubnuoreka [IOK
BHYTpPEHHEE OTpaXKEHUE. 19.12.2023 | https://m.edsoo.ru/ffOcd7f6
58 [IpenenbHbliA Yroa moJHOro
BHYTPEHHET0 OTPaKCHHSI 19.12.2023
59 JlabopatopHas padora «l3mepenue bubnnoreka [JOK
I0Ka3aTelist IPEJIOMIICHUS CTEKII) 20.12.2023 | https://m.edsoo.ru/ffOcd67a
60 JIunzel. [locTpoenne nzodpaxeHmii B bubnnoreka [JOK
JIMH3E. 20.12.2023 | https://m.edsoo.ru/ffOcddle
61 JIunzel. [TocTpoenune n3obpakeHuli B
JUH3E. 26.12.2023
62 Pemenue 3amau 96.12.2023
63 ®dopmyJia TOHKOH JINH3HI.



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

27.12.2023

64 VYBenuueHue JTUH3b 97 12.2023
65 Pemrenne 3amau 09.01.2024

JlabopaTtopHas pabora
66 <<I/Iccnen03a1\{ine CBOICTB 09.01.2024

M300pakKeHUH B JIMH3AX
67 Hucnepcus cBera. Clo>kKHBIA COCTaB

OeJloro cBsera. 10.01.2024
68 Hucnepcus cBeta. CIIOKHBIN COCTaB

Oenoro ceera. LBer. 10.01.2024
69 JlabopatopHas paborta «Habmronenmne

JTUCTIEPCHH CBETA 16.01.2024

bu6mmoreka [IOK
70 Hurepepentus caera. 16.01.2024 | https://m.edsoo.ru/ffOced22
71 Pemtenue 3amay 17.01.2024
72 Judpakuus cBeta. 17.01.2024
73 JudpakunonHas peneéTka 93.01.2024
74 Pemtenue 3amay 93.01.2024
75 [TomepeyHOCTH CBETOBBLIX BOJIH bubmorexa LOK
OTEPEAHOCTR CBETO O 24.01.2024 | https://m.edsoo.ru/ffOcf02e

76 [Honspuzanus ceera



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

24.01.2024

Ontuueckue mpuOOPHI M YCTPOKCTBA

77 0
1 yCIIOBUS X 0€3011acHOTO 30.01.2024
MPUMEHCHHUS
I'paHUIBI MPUMEHUMOCTH
78 KJIACCUYECKOW MeXaHUKH. [locTynaTsl bubnuoreka [JOK
CrienuaIbHON TEOpUHr 30.01.2024 | https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH.
79 3ameIeHIEe BpEMEHH M COKpAIICHHE bubmorera [JOK
8 P patt 31.01.2024 | https://m.edsoo.ru/ff0cfad2
JUTHHBI
OHeprusi ¥ UMITyJIbC PEIATUBUCTCKOMN
80 yacTHUIbl. CBS3b MACChl C SHEPTHEH U bubmorexa HOK
HEL P 31.01.2024 | https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUs TIOKOS
Kontponbnas padota «Onruka.
81 OCHOBBI CHIEITUATBHON TEOPUHU bubmorera [JOK
B P 06.02.2024 | https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIEHOCTI
bu6mmoreka [JOK
82 dorotb. dopuyna Inasika. 06.02.2024 | https://m.edsoo.ru/ffOcfel6
83 DHeprusi ¥ UMIyJIbC POTOHA 07.02.2024
OTKpBITHE U HCCIIEIOBAHUE Eufs 10K
nOIMOTEKA
84 Qorosppexta. Onirst A. T 07.02.2024 | https://m.edsoo.ru/ffOcffc4
CroneroBa
85 3akonbl potodddekra. 13.02.2024
86 VYpaBHeHue DUHIITEIHA 1)1 bubnunoreka [JOK
dotorddexkra. 13.02.2024 | https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

87

«Kpachnas rpanuna» gorosaddexra

14.02.2024

88

Hasnenune ceeta. Onbite [1. H.
JlebeneBa. XMMHUYECKOE IE€HICTBUE
cBeTa

14.02.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0d04a6

89

JaBnenune cBeta. OnbitTer [1. H.
JleOeneBa. XuMHUYECKOE IE€HICTBUE
cBeTa

20.02.2024

90

TexHu4eckue ycTpoiucTea u
MPaKTUYECKOe MPUMEHEHHE:!
(dhoTosnemeHT, HoTOTATINK

20.02.2024

91

TexHu4eckue ycTponucTea u
MIPAaKTHYECKOE
IIpUMEHEHHE:COJIHeYHas OaTtapes,
CBETOINON

21.02.2024

92

Pemrenue 3aga4 mo reMe «IJIEMEHTBI

KBAHTOBOI OIITUKI

21.02.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

93

Pemrenue 3a1a4 mo reMe «IJIEMEHTBI

KBAaHTOBOM OIITHKI)

27.02.2024

94

Mopens atoma TomcoHa. ONBITE

Pesepdopna no paccesHuro o-4acTul.

HnaHeTapHa;I MOACJIBb aTOMa

27.02.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d091a

95

Mognens atoma TomcoHa. OTBITEL

Pesepdopaa no paccesHuIo o-4acTull.

HnaHeTapHaﬂ MOJCJIb aToOMa

28.02.2024

96

IToctynater bopa

28.02.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa

97

IToctynater bopa



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

05.03.2024

98

Wznyyenue u norsiomeHue GOTOHOB
IIPU [IEPEXOAE aTOMa C OJTHOrO
YPOBHS SJHEPTUU Ha APYTOM.

05.03.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0dOafa

99

Bupel cniekrpos

06.03.2024

100

BonHoBeIe cBoMicTBa YacTUIl. BOIHEBI
ne bpons.

06.03.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

101

KoprmyckynsipHO-BOJTHOBOH Jyallu3M.
CrioHTaHHOE U BBIHYKJIEHHOE
U3Iy4YEeHHE

12.03.2024

102

OTKpbITHE PATHOAKTUBHOCTHU. OMBITHI
Pesepdopna no onpenenenuto
COCTaBa PAIMOAKTUBHOTO U3ITyUYECHHUS

12.03.2024

bu6moreka [IOK
https://m.edsoo.ru/ffod0fd2

103

OTKpbITHE PATMOAKTUBHOCTHU. OMBITHI
Pesepdopna no onpenenenuio
COCTaBa Pa/IMOAKTUBHOTO U3TYUCHHUS

13.03.2024

104

CaoiictBa anbda-, 6era-, raMmma-
W3ITyYCHUS.

13.03.2024

105

Biusane PAaIUOAKTUBHOCTHU HaA
JKUBBIC OPraHU3Mbl

19.03.2024

106

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMmma-u3nyueHue

19.03.2024

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1162

107

OTkpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-

20.03.2024



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

pacnan. I'aMma-nu3inyyenue

OHeprus cBA3U HyKJIOHOB B s/Ipe.

108
SnepHbie peakuu. 20.03.2024
109 Pemenue 3amau 02.04.2024
SmepHbiii peakTop. I1pobneMsl,
110 né[ (ID)HGKTI/f;I)I BKEJIOFII)/IIICCKI/IC bubmmorexa [TOK
p . 02.04.2024 | https://m.edsoo.ru/ff0d1356
ACTICKTHI SJIEPHON YHEPTCTHKHU
DneMeHTapHbIe YacTHIIBI. OTKPBITHE
111 MO3UTPOHA. MeTonbl HAaONIOIeHUS U bubmmorexa [OK
pOHa. g A 03.04.2024 | https://m.edsoo.ru/ff0d0e38
pETHCTpAIK SIIEMEHTAPHBIX YACTHII.
DneMeHTapHbIe YacTHIIBI. OTKPBITHE
112 .M
MO3UTPOHA. MeTo 16l HAOTIOICHUS 1 03.04.2024
pPETHCTPAIMK SJICMEHTAPHBIX YACTHII.
Bup 3Bé3nnoro neda. Co3Besaus,
113 SIpKHE 3BE3bI, TUIAHETHI, UX BUANMOC 09.04.2024
JIBIDKEHHE.
114 ConHeyHas cucreMa 09.04.2024
115 Counnie. CoaHeuHass aKTUBHOCTb. 10.04.2024
116 Uctounuk suepruu CosiHila u 3BE3]1 10.04.2024
3BE311bI, KX OCHOBHBIE
117 XapaKTEPUCTUKU. 3BE3/bI TIIaBHOU 16.04.2024
IMOCJIE0BATEIILHOCTH.
118 BayTpeHHee cTpoeHMe 3BE3 .

16.04.2024



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

119

CoBpeMeHHbIE NPECTABICHUS O
MIPOUCXOKICHUHU U SBOJTIOLIUH
ConHna u 3B€311

17.04.2024

120

Muneunsiii [Iyte — Hama ["anaktuka.
[Tonoxenue u nukenue CoaHIA B
lNanakruke.

17.04.2024

121

lNamaktukn. Y€pHbIE ABIPHI B sApax
TaJaKTUK

23.04.2024

122

Bcenennas. PazOeranue rajakTuk.

23.04.2024

123

Teopus bonbmoro B3peIBa.
PenukroBoe nzmydeHue.
MeraranakTuka

24.04.2024

124

PenukroBoe uznmydeHue.
MeraranakTuka

24.04.2024

125

Hepemennsie npo0ieMbl acTpOHOMUU

07.05.2024

126

KontposbHas padota «meMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

07.05.2024

127

O6o6maronuii ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH cdepax IesATeTbHOCTH
YyeJIoBeEKa

08.05.2024

128

O6o6matomuit ypok. Ponb u Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHON KapTUHE MUpa

08.05.2024

129

O6o0mmaronuit ypok. Posb




¢bu3nveckoil Teopuu B
(opMHpOBaHUY TIPEACTABICHUH O
(bu3nvecKoil KapTHHE MUpPa

14.05.2024

Ob6o0maromuii ypok. Mecto
(bu3N4IeCcKoil KapTHHBI MHpa B 001IeM

1 1
30 PAYy COBPEMEHHBIX €CTECTBEHHO- 14.05.2024
Hay4YHBIX [IPE/ICTAaBICHHUM O MPUPOE
131 PesepBHbIl ypok. MarautHOE 1osie. 1
DNeKTpOMarHuTHas WHIYKITUS 15.05.2024
PesepBHb1il ypok. Ontuka. OCHOBBI
132 CHCIHMATEHON TeOpHH 1 15.05.2024
OTHOCHUTENIbHOCTH
Pesepnbiit ypok. KBantoBas ¢uzuka.
133 DNIeMEeHTHI aCTPOHOMUH U 1 91.05.2024
acTpodu3uku
134 Pe3epBHbIil ypok 1 91.05.2024
135 Pe3epBHBIi ypoK 1 99 05.2024
. bu6mmoreka [JOK
136 Pesepsibiii ypok L 22.05.2024 | https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 11 kiacc/ benara B.B., JlomauenkoB U.A., [Tanebpatues FO.A.,

AxumonepHoe obmiectBo «M3narensctBo «IIpocsemnienue

METOAUYECKHUE MATEPHUAJIbI JJIS1 YUUTEJIA

1. EM. I'ytauk, A.B. Iepsimkun. [Iporpammel ji1st 0011e00pa3zoBaTeabHbIX
YUPEKICHUN.

2. ®uzuka. 7-11 . / coct. B.A. Koposun, B.A. Opinos. - M.: JIpoda, 2010 1.
3. AranoB A. B. ®u3nka BOKpyT Hac: KaueCTBEHHBIE 3a/1auu 1o ¢pusuke / A. B.
AranoB. — M.: Jlom niemaroruku, 1998 r.

4. byteipckuii I'. A. DkcniepumeHTanbHble 3a1aun 1o ¢pusuke/ I'. A. ByTeipckuid,
10. A. CaypoB. — M.: IIpocsemienue, 1998 1.

5. ' . Mskumes, b.b. byxosues, H.H.Corckuii «®uzuka. 11 kimacey, -M.:
ITpoceemienue,2020

6. A.Il.PeimkeBuy, 3agaunauk «®dusuka 10-11», -M.:[poda,2019

7. JI.A.Kupuk «®uzuka 10. CamocToATeIbHBIE U KOHTPOJBHBIE pabOTh», -M.:
Nnekca,2020

8. B.N.Beperenpank COOpHUK BOMPOCOB U 3a1ay 1o pusuke, TITY,2014

9.. JILA. Kupuk, ®usuka-10, camocTosITeIbHbIE U KOHTPOJIbHBIE PA0OTHI. — M:

«Hnexkcay, 2019 r.



IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. http://www.mon.gov.ru — opunmanbHeIi cailt MUHUCTEPCTBa 00pa30BaHUs U
Hayku PO

2. http://www.edu.ru— denepanbhsiii mopran «Poccuiickoe o0pazoBaHHE»

3. http://lwww.school.edu.ru — poccuiickuii o61ieoopa3zoBarenbhbiii [TopTan

4. http://www.ege.edu.ru - moprai nHhpOpMaMOHHON TOAACP KU EqrHOTO
rOCYJIapCTBEHHOTO

9K3aMeHa

5. http://www.fsu.edu.ru— ¢heaepanbHblii coBet o yueonukam MOuH P®

6. http://www.school-collection.edu.ru — exuHas KOJICKIUS HUPPOBHIX
00pa3oBaTeIbHBIX PECYPCOB

7. http://pedsovet.su/

8. http://festival.1lseptember.ru/

9. http://www.uroki.net/

10. http://www.uchportal.ru/

11. http://videouroki.net/ Buneoypoku B cetn IHTEpHET

12. http://www.alleng.ru/index.htm Bcem, kto yumres.

13. http://lit.1september.ru/index.php I'azera «®uznka»

14. http://ege.edu.ru TTopran uapopmMaIioHHOM moaaepx ku EI'D

15. http://www.proshkolu.ru/ Caiit mns yuutenei



16. http://www.repetitor.org/ Cuctema caiitoB «Penetutop»

17. http://nsportal.ru/ ConunanbHas ceTb paOOTHUKOB 00pa30BaHUs
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