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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CpEAHEro o0miero oOpa3oBaHHs pa3padoTaHa Ha OCHOBE
NOJIO)KEHU U TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOM Mporpammsl, npenacraBieHHbx B GI'OC
COQ, a Taxxe ¢ yuétoMm (penepanbHON paboyeil mporpaMMbl BOCIIUTAHUS M KOHIENIUH MPENoaaBaHus y4eOHOro mpeaMera
«Pu3uka» B oOpa3zoBaTelbHBIX opraHuzanusx Poccuiickoit ®enepanuu, peanu3yolIMX OCHOBHbIE 00pa3oBaTENIbHBIC
IpOrpaMMbl.

Copepxanue mnporpamMMbl MO (U3MKE HAMpaBIeHO Ha (OpMUPOBAHHE ECTECTBEHHO-HAYYHOW KapTUHBI MUpa
oOyuaromuxcsa 10-11 kmaccoB mpu 00ydeHuMM uX (Pu3nke Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO
nonaxoja. [Iporpamma no ¢usuke coorBerctByeT TpedoBanusMm GI'OC COO k miaHupyeMbIM JTUYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHBIM pe3yJbTaTaM OOydYeHHMs, a TakKe YYUTHIBAET HEOOXOJMMOCTh peaM3ali MEXKIPEAMETHBIX CBS3eH
(GU3MKU C €CTeCTBEHHO-HAY4YHBIMU y4e€OHBIMU MpeaMeTraMu. B Hell ompenessioTcs OCHOBHbBIE IENHM U3ydeHUs (U3UKHU Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHUs, IUIAHUPYEMbIE pe3yJdbTaThl OCBOEHHSA Kypca (U3HKU: JMYHOCTHBIE,
MeTanpeIMETHbIE, MpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Qpu3MKe BKIIOYALT:

e IUIAaHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM YHCIIe MIPEIMETHbBIE Pe3yIbTaThl MO

rojiaMm oOy4eHus;

e conepxaHue yueOHoro npeamera «duznka» mo rogaM 00yyeHHUS.

du3rka Kak Hayka 0 HauboJee OOIIMX 3aKOHAX TPUPOJIBI, BBICTyNas B Ka4eCTBE y4EOHOTO MpeaAMeTa B IIKOJIE, BHOCUT
CYIIIECTBEHHBIN BKJAJ B CHCTEMY 3HaHUI 00 okpyxkaromem mupe. [IIkonbHBIA Kypc GU3UKH — CHCTEMOOOPA3YIOMUNA IS
€CTECTBEHHO-HAYUYHbIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKHE 3aKOHBI JIE)KaT B OCHOBE IMPOIIECCOB U SIBICHUIA,
M3y4aeMbIX XUMHUEH, Oumonoruei, ¢usznueckor reorpadueld m acTpoHommen. lcmonb30BaHME W aKTHUBHOE MPHUMEHEHHE
¢u3nyecknx 3HaAHUI OMpeAenseT XapaKTep M pa3BUTHE Pa3HOOOPAa3HBIX TEXHOJOTHH B cdepe dHEpPreTHUKH, TPaHCIOopTa,
OCBOCHHS KOCMOCA, TOJIYYCHHS HOBBIX MAaTEpHAIOB C 3aJlaHHBIMU CBOWCTBAMHU W JApyrux. M3ydeHue (PU3NKU BHOCHUT
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OCHOBHOW BKJaJ B (OPMHUpPOBAaHHE E€CTECTBCHHO-HAYYHOW KapTHHBI MHpa OOydarommuxcs, B (HOPMHUPOBAHWE YMCHHM
MPUMEHSTh HAyYHBIH METO/T TO3HAHUS NP BHITIOJHEHUN UMK YICOHBIX HCCIICIOBAaHUH.

B ocHOBy Kkypca (u3uMkM Ais YpPOBHS CpEOHETO OOImero oOpa3oBaHWs TOJOXKEH psA HACH, KOTOPhIE MOKHO
paccMaTpHBaTh KakK MPUHIIUIIEI €T0 TIOCTPOCHUS.

Hoesn yenocmnocmu. B cOOTBETCTBUU C HEW KypC SBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH COJIEPIKUT MaTepHall U3 BCEX
pa3nenoB GU3NKH, BKIIOYACT KaK BOMPOCH! KIIACCHYECKOM, TaK U COBPEMECHHOU (DH3UKH.

Hoesn cenmepanuzayuu. B COOTBETCTBHHM C HEW marepuanl Kypca (Qu3uMKd OOBEAMHEH BOKPYr (U3MUYECKUX TEOPHUH.
Benymum B Kypce sBisieTcsi popMHUpPOBaHUE TIPEACTABIICHUN O CTPYKTYPHBIX YPOBHSX MaTEpPHH, BEIICCTBE H IOJIC.

Hoes eymanumapuzayuu. EE peanmzanus MpennoyiaracT HCMOJIb30BaHUE TYMAaHHTAPHOTO IMOTEHIHANa (PU3NIeCKOU
HAyKHW, OCMBICIICHUE CBSI3M Pa3BUTHs (PU3UKU C Pa3BUTHEM OOIIECTBA, a TAKXKE C MHUPOBO33PECHUYECKHMHM, HPABCTBCHHBIMU U
AKOJIOTHYCCKUMU TTPOOIeMaMHu.

Hoesn npuxnaonou manpasnennocmu. Kype GU3WKU mpemnonaraeT 3HaKOMCTBO C IMUPOKUM KPYroM TEXHUYECKUX U
TEXHOJIOTUYECKUX MPUIIOKCHUN N3YICHHBIX TEOPUH 1 3aKOHOB.

Hoes skonocuzayuu peammsyeTcsl MOCPEICTBOM BBEICHHUS DJIEMEHTOB COACPKAHHS, IMOCBAMIEHHBIX 3KOJOTHYCCKIM
npobiieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PAa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXkKe OOCYXICHHS MpoOieM
paIMOHAIBHOTO TIPUPOIOTIOIH30BAHMS M SKOJIOTHUECKOM 0€30MacHOCTH.

Crep)KHEBBIMH 2JIEMEHTAaMU Kypca (PU3MKK Ha ypOBHE CpeHEero oOIero oOpa3oBaHUs SBISIOTCS (U3NUECKUE TCOPUH
(bopmupoBaHuEe MpeACTAaBICHUN O CTPYKTYpe MOCTPOCHUS (U3MUYECKON TEOpWH, posid (yHIAMEHTAIBHBIX 3aKOHOB H
MIPUHIIIIOB B COBPEMEHHBIX MPEACTABICHUIX O MPUPOJIE, TPAHUIAX MPUMEHUMOCTH TEOPU, JJIs OMMCAHUS €CTECTBEHHO-
HAYYHBIX SBICHUHN U MPOIIECCOB).

CHCTeMHO-/ICSITEIbHOCTHBIM TMOAX0A B Kypce (u3uku peanmusyercs Tpexkae BCero 3a cuéT OpraHu3anuu
AKCIIEPUMEHTATBLHOUN JeATeIbHOCTH oOydaromuxcs. J{ms 6a30Boro ypoBHsI Kypca (U3HKHA — 3TO HCIMOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX YKCIIEPUMEHTOB | JIA0OPATOPHBIX PabOT, KOTOPBIE B TpOrpaMme 1o Gu3nKe 0O0bEANHEHBI B
oOIUi CIIMCOK YYCHUYECKUX MPAKTHUECKUX padoT. BrimeneHne B ykazaHHOM mepeyHe J1abopaTopHBIX padoT, TPOBOIUMBIX
JUTSE KOHTPOJII W OIEHKH, OCYIIECTBISECTCS YYaCTHHKAMU 0O0pa3oBaTENbHOTO TIpoIlecca HCXOAs W3 OCOOCHHOCTEH
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IJIAHUPOBAHUSI W OCHalleHusi kaOuHetra ¢usuku. [Ipum 3ToM oOecrneunBaeTCsi OBJIAJICHHE OOYYaIOIMIMMUCA YMEHUSIMU
MIPOBOJINTH KOCBEHHBIE U3MEPEHUSI, UCCIEOBAHUS 3aBUCUMOCTEN (PM3UUECKUX BEJIMYUH U TTOCTAHOBKY OIBITOB MO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbmoe BHUMaHWE yHENsSeTCs PEUICHUI0 PACUETHBIX M KA4eCTBEHHBIX 3amad. IIpu 3ToM 1 pacu€THBIX 3amad
PUOPUTETOM SIBJISIIOTCS 3a7a4M C SIBHO 3aJaHHON (DU3WYECKON MOJIEIbIO, TTO3BOJISIONINE TPUMEHSITh U3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJIHOTO pasjena Kypca, Tak U UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zaesioB. s KaueCTBEHHBIX 3a/1a4
MPUOPUTETOM SIBIISIFOTCS 3a7laHUsI HA OOBSICHEHUE MPOTEKaHUsI (PU3MUECKUX SBJICHUN U MPOIECCOB B OKPYXKAIOIICH KU3HH,
TpeOyroIue Beioopa Gu3nueckoil MoIeNu JIJIsi CUTyaIluy MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboanusimu GI'OC COO k maTepuanbHO-TEXHHMYECKOMY OOECIICUCHHIO Y4eOHOro mpoliecca
0a30BbIN YpOBEHb Kypca (U3UKH Ha YpPOBHE CpeHero oliiero oOpa3oBaHuUs JOHKEH U3Y4aThbCs B YCIOBHUSAX MPEIMETHOTO
kaOuHeTa (U3UKH WIK B YCIOBUSIX HMHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAy4YHOTO IUKIa. B kaOuHere
¢u3MKU JOKHO OBITH HEOOXO0IHUMOE JabopaTopHOEe 00OpYAOBaHUE JIS BBINOJTHEHUS YKA3aHHBIX B MporpamMme no (usmnke
YUYEHUYECKUX TPAKTUYECKUX pabOT U IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCcTpanmoHHoe 06o0pyaoBaHue (HOPMHUPYETCS B COOTBETCTBUU C MPHUHIIMIIOM MHUHUMAJIbHOW JOCTATOYHOCTH U
o0OecreynBaeT IMOCTAHOBKY IEPEUYHCICHHBIX B TMporpaMMe MO (U3MKE KIIOUEBBIX JIEMOHCTpALMi IS HMCCIEIOBAaHUS
U3y4aeMbIX SIBICHUHN U MPOIECCOB, IMIUPUUECKUX U (DYyHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHH.

JlaGoparopHoe o0OOpymOBaHUE JJII YYCHHUYECKUX MPAKTHYECKUX pPadboT ¢dopMupyercss B BHUIEC TEeMaTHYECKUX
KOMIUIEKTOB M oOOecrednBaeTcsl B pacy€Te OJHOTO KOMIUIEKTa Ha JABYX oOOydammwuxcs. TemaTHuecKrue KOMIUICKTHI
nabopaTopHOTrO O0OpPYIAOBaHUS JOKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM HCIOJIB30BAHUH AHAJIOTOBBIX M IH(POBBIX
puOOPOB, a TAK)KE KOMITBIOTEPHBIX H3MEPUTEIHHBIX CUCTEM B BUJE ITU(MPOBBIX JTAO0OPATOPHIA.

OCHOBHBIMH LIETISIMH U3y4eHUS (PU3UKH B 00IIeEM 00pa30BaHUU SBIISIOTCS:

e (QopmupoBanme wuHTEpeca MW CTPEMIICHUS OOYYAIOMUXCS K HAYYHOMY W3YYCHHIO MPHUPOIBI, Pa3BUTHE WX

MHTEJUIEKTYaJIbHbBIX U TBOPUYECKUX CIIOCOOHOCTE;
e pa3BUTHE NPEACTABICHUM O HAYYHOM METOJE MO3HaHUSA U (HOPMHUPOBAHHE HCCIEIOBATEIHCKOTO OTHOUIEHUS K
OKPYKAIOUIUM SIBJICHUSIM;



(opMHUpOBaHME HAyYHOIO MHPOBO33PEHUSA KaK pe3ylbTaTa M3yYEHUS OCHOB CTPOEHUS MaTepuud U
dbyHIaMeHTaIbHBIX 3aKOHOB (DU3UKH;

dbopmupoBaHue yMEHUN OOBSICHATH SIBICHUS C UCTIOJIB30BaHUEM (DU3NYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTebCTB,;
dbopmupoBaHue peACTaBICHUM O PO (PUBUKHU JUIsl PA3BUTHS APYTUX €CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH.

JocTtxenue 3TUX 1efied o0ecreynBaeTcs pelleHueM CIeAYIOIMX 3a7ad B Mpolecce M3ydeHus Kypca (U3HKU Ha
YPOBHE CpeHero oouiero o0pa3oBaHus:

MPpUOOPETeHNE CUCTEMBI 3HAaHUN 00 00MKUX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUAX, BKIIIOUAs] MEXaHUKY,
MOJICKYJSIPHYIO (DU3UKY, DJIEKTPOAMHAMUKY, KBAHTOBYIO (DM3UKY U DJIEMEHTHI aCTPOPUHKY;

dbopMupoBaHuE YMEHUM MPUMEHSATh TEOPETHUCCKUE 3HAHUS I OOBACHEHUS (PU3NUECKUX SBIICHUMA B TIPUPOJIC U JIJIS
MPUHATHUS PAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

OCBOEHHE CTIOCOOOB pElIeHUs Pa3INYHbIX 33]a4 C SIBHO 33JJaHHOM (M3HUECKON MOJIENbIO, 3a/1a4, T0JIpa3yM eBatoInX
CaMOCTOSITEJIbHOE CO3/1aHne (PU3NYECKON MOJIeNH, aIeKBAaTHOM YCIOBHIM 3aJ1a4yH;

NOHUMaHHe PU3NYECKUX OCHOB U MPUHIIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKHUX MPOLIECCOB, X
BJIMSIHUS HA OKPYKAIOUIYIO CPEAY;

OBJIaJICHUE METOJaMH CaMOCTOSTEIBHOTO TUIAHUPOBAHUS W MPOBEIEHUS (PU3NUECKUX DKCIIEPUMEHTOB, aHAIu3a U
WHTEpIpeTanuy nHOpMAIH, OTIPEIEICHHS TOCTOBEPHOCTH TOJYYEHHOTO PE3YIbTaTa;

CO3JaHHE YCIOBUH JJIA pa3BUTHUS YMEHUM MTPOCKTHO-UCCIIEAOBATEIBbCKOM, TBOPUECKON AEATEIbHOCTH.

Ha wm3ydyenue ¢usuku (06a30BbIi ypOBEHb) Ha YpOBHE cpejHero oobmiero oopazoBanus oTBoauTcs 136 gacom: B 10
KJ1acce — 68 4acoB (2 yaca B Henento), B 11 kinacce — 68 yacoB (2 yaca B HEAENIO).

[Ipennaraemseiii B mporpamMme 1o (U3HKE TEPeUYeHb JAa0OpAaTOPHBIX M MPAKTUYECKHX paboT  sBIsSETCA
PEKOMEHJIOBAaHHBIM, YYHTENb JIeJaeT BHIOOP MpOBEJeHUs JabOpaTOpPHBIX PabOT M OMBITOB C YYETOM WHIUBHUIYATbHBIX
0COOEHHOCTEH 00yUaIOIUXCS.

COIAEP)KAHUE OBYUYEHUSA
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Pasznen 1. ®u3uka u MeTOAbl HAYYHOT'0 TO3HAHMS
®usnka — Hayka o npupoge. HaydHble mMeToabl NMO3HAHMS OKPYKAKOLIEr0 MHpa. Poiib dKCIEPUMEHTAa W TEOPUM B
IpolLiecce MO3HaHUs MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MopnenupoBanue ¢pu3nueckux siBIeHUN U npoueccoB. Hayunbsie runoressl. dusnyeckre 3akoHbl U T€OpUd. [ paHUIIbI
NPUMEHUMOCTU (PU3UYECKUX 3aKOHOB. [IpMHIIMTT COOTBETCTBHS.
Ponb u Mecto ¢pu3uku B GOpMUPOBAHIHM COBPEMEHHON HAyYHON KapTUHBI MUPA, B IPAKTUUECKOMN 1€ITEbHOCTH JIFOJIEH.
Jlemoncmpayuu
Amnanorossie U HU(PPOBbIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe ABMKeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBMKEHUs. Cuctema oTcuéTa. TpaekTopusi.

ITepemenienue, CKOpPOCTh (CpeAHSISI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE MATEPUAIbHON TOYKH, UX MPOEKIIUU
Ha OCU CUCTEMbI KooparHaT. CJI0KEHUE MePEMENICHUIN U CIIOKEHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE TMPSMOJUHEHHOE MABWKEHHE. [ paduku 3aBUCHMOCTH KOOPJAMHAT, CKOPOCTH,
YCKOPEHHUS, MyTU U TIEPEMEILICHUS MaTEPUAIbHON TOUKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO IaICHHUS.

KpuBonuHeitHoe nerxeHue. [BUKEHHE MaTepUalbHOW TOYKHU II0 OKPY>KHOCTH C MOCTOSIHHOW 0 MOJYJIIO CKOPOCTBIO.
VYrioBas CKOpOCTh, TMHEHHAs cKopocTh. [lepro n yactoTta oOpaieHus. LleHTpocTpeMHUTEIIBHOE YCKOPEHHE.

TexHu4YecKne yCTpOWCTBAa M MPAKTUYECKOE IPUMEHEHUE: CHUJIOMETP, ABHKEHHUE CHAPANOB, LEMHBIE U PEMEHHBIC
nepeaaymu.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUETA, UIUTIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTHUK JIBUKECHUS.

[Ipeobpa3oBanne IBMKCHUH C MCIIOIB30BAHUEM IMPOCTHIX MEXaHU3MOB.



[Tagenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmtonenue nBuxkeHus Tea, OPOIIEeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

HanpagneHnne ckopocTy Ipu ABUKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

N3ydyenrne HEpaBHOMEPHOTO JIBUKEHHUS C LIEJIbIO OMPEICICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanre COOTHOILICHUSI MEXKIY NYTAMH, NPOWJEHHBIMHU TEJIOM 3a IMOCJIEIOBATEIbHBIC PaBHBIE MPOMEXKYTKH
BPEMEHU MPU PAaBHOYCKOPEHHOM JIBM)KEHUM C HaYallbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBUXKEHUS 1IapUKa B BA3KOM KUKOCTH.

N3yuenne nBmxeHus Teia, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHumn otHocuTenbHOCTH ['anuies. [lepBoiid 3akoH HetoToHa. UHEpUManbHbIE CUCTEMBI OTCYETA.

Macca tena. Cuna. [TpuHuun cynepno3unuu cui. Bropoit 3akoH HeroToHa mJisi MatepuaibHOM TOUKU. TpeTuil 3aKoH
HeroToHa a1t MaTepuanbHbIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tspxkectu. IlepBas kocMuyeckasi CKOpOCTb.

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

Tpenue. Bunbl TpeHus (Mokost, CKoJIbxkeHus, kaueHus ). Cuna tpenus. Cyxoe tpenue. Cuia TpeHHs CKOJIbKEHHUS U cujia
tpenust nokos. Koadduruent tpenus. Cuna conpoTUBIEHUS MPHU ABMKCHUH TeJa B KUAKOCTH WITU Ta3e.

[TocTynarenpHOE M BpaniaTeIbHOE JBMKEHNUE a0COIOTHO TBEPIOTO TETa.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaieHus. [linedo cuibl. Y ciioBus paBHOBECHS TBEPAOrO TENA.

TexHnueckne yCcTporCTBa U NPAKTUYECKOE IPUMEHEHUE: NOAINITHUKHY, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne nHEepIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOMIUX TEN.

Bropoii 3akoH HproToHa.



N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTbH CHJIBI YIIPYTOCTH OT JiepopMarinu.

HesecomocTts. Bec tena npu yCKOpeHHOM NOABEME U TIAJICHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUSI U CKOJIbKECHMUSL.

YcnoBus paBHOBECUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomel

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYT'OCTH, BOZHUKAIOIIUX B MPYXUHE U PE3MHOBOM 00pasiie, OT X AedopMalium.

HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BpalllCHUA.

Tema 3. 3akonbl coXpaneHus 6 mexanuke

NMnynbec MatepuanbHOW TOYKHU (TeNa), CHCTEMbI MaTEpPHAIbHBIX TOUYEK. VIMITyIbC CUIIBI U U3MEHEHHE UMITyJIbCca TEa.
3aKOH COXpaHEHHS UMITYJIbCa. PEaKTUBHOE IBUKEHUE.

PabGora cuibl. MOIITHOCTE CHUJIBL.

Kunerndeckas sHeprusi MaTepuaibHON TOUKU. Teopema 00 M3MEHEHUH KMHETHICCKONU SHEPTHUH.

[Torennnanpras sHeprus. [loTeHnManbHas sHEpPrus ynpyro aehopMHUPOBaHHON TpyKuHBL [loTeHIMaNbHAsS SHEPrus
Tesa BOJIM3H MOBEPXHOCTU 3EMIIH.

[loTeHmnuanbHble ¥ HEMOTEHIMANbHBIE CHIIBL. CBsI3b paOOThl HEMOTEHUIMATBHBIX CHJI C M3MEHEHHUEM MEXaHWYEeCKOU
SHEPIUH CUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckne yCTpoUCTBA U IPAKTUYECKOE TPUMEHEHNE: BOAOMET, KONIEP, NPY>KUHHBIA MUCTONET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktrBHOE IBHXKEHHUE.

[lepexon MOTEHIIMATBEHOM SHEPTUHN B KHHETUUYECKYIO U 00paTHO.



Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3yuyenue abCOMOTHO HEYNIPYTOTo yAapa ¢ HOMOUIBIO IBYX OAMHAKOBBIX HUTSAHBIX MasiTHUKOB.

HccnenoBanue cBA3U pabOThI CUJIBI C U3MEHEHUEM MEXaHUYECKON SHEPTUM Teja Ha MPUMEpE PaCTKEHUS Pe3UHOBOTO
KIyTa.

Paszpnen 3. MouiekysipHasi pU3NKa U TEPMOAMHAMHMKA

Tema 1. OcHo8bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKCHHS MOJICKYJISIPHO-KHHETHYECKON TEOPUHM M MX OMNBITHOE O00OCHOBaHME. BpoyHOBCKOE NBHKEHUE.
Huddysus. Xapakrep ABUKESHUS U B3aUMOJICUCTBHUS YaCTHIL BEIIeCTBa. MoJIeNI CTPOSHUS Ta30B, KUIAKOCTEH U TBEPABIX TEI
U OOBSCHCHHE CBOMCTB BEIIECTBA HAa OCHOBE JTHUX Mojeneil. Macca u pasMepsl Mojekyn. KomnuecTBo BelecTsa.
IToctostnuast ABorajipo.

TennoBoe paBHoBecue. Temneparypa u e€ usamepenue. [lkana temneparyp Llenscus.

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHUE MOJICKYJISPHO-KHHETHUYECKON TEOPUH HUJICAIbHOTO raza. AOCOIOTHAs
TeMIrepaTypa Kak Mepa CpeJHel KMHETUYECKOM YHEPruu TEIJIOBOrO JBMKEHUs dacTull ra3a. lllkama temneparyp KenbBuHa.
I"a3oBbIc 3akoHBI. YpaBHeHUEe MenaeneeBa—Kianelipona. 3akon JlanbToHa. M30mpoiiecchl B UI€aIbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BelecTBa. I paduyeckoe npeacraBieHne H30IPOIECCOB: H30TepMa, H30X0opa, n3obapa.

TexHu4eckne ycTpoiCcTBa U MPAaKTUICCKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMBITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BellecTBa, (GoTorpaduu MOJICKYJI OPTraHUYECKUX COCTMHEHUH.

OmneiTel 10 MU PY3UN )KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBHKEHUS.

Mogens onbita ITepHa.

OnbITHI, TOKA3bIBAIOIIKNE CYIIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOICHCTBUSI.

Mojenb, WILTIOCTPUPYIOIIas MPUPOAY JAaBICHHS Ta3a Ha CTCHKH COCY/Ia.

OnbITHI, WTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS HI€AIBHOTO Ta3a, H30MPOIIECCHI.



Yuenuueckuii sxcnepumenm, n1abopamophsie pabomol

OrnpeieneHue Macchl BO3yXa B KJIACCHOW KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl
BO3/yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXAYy MapaMeTpaMu COCTOSHUS Pa3peKEHHOr0 ra3a.

Tema 2. Ocnosvl mepmoouHamuKku

Tepmonunamuyeckass cucrema. BHYTpeHHsIt SHEpPrusi TEPMOJMHAMHYECKOM CHUCTEMbl M CHOCOOBI €€ W3MEHEHHS.
KonmnuectBo Temnotrel u pabota. BHyTpeHHsISE HHEpPrusi OJHOATOMHOTO WJCAJIBHOrO Ta3a. Buubl Temionepeaavw:
TEIJIONPOBOIHOCTh, KOHBEKIMA, U3JTydEHHUE. Y JeIbHAas TEINIOEMKOCTD BenlecTBa. KoJIMueCcTBO TEIIIOTH MPU TEIIONepeaaye.

[Tonsitue 06 aguabaTHOM mporiecce. [lepBbIit 3akoH TepMoaHAMUKH. [[puMeHeHe mepBoro 3aKkoHa TEPMOJIUHAMUKU K
usonporieccaM. ['paduueckas naTeprpeTaus padoThI rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh MpoIiecCoB B IPUPO/IL.

TermoBbie MamuHbl. [IpuHIMIBL AeHCTBUS TEMIOBBIX MamiuH. [IpeoOpa3oBaHus 3HEPTMHM B TEIJIOBBIX MAalllMHAX.
Koadpdumment mnonesnoro nerictBusi TterioBod Mammubl. [lukn KapHo u ero kosdduuueHT moje3Horo aencTBHS.
DKOJOTUYECKUE MPOOJIEMBI TEIIIOIHEPTETHKH.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: JABUTATENh BHYTPEHHETO CrOpaHus, OBITOBOW XOJIOAMIIbHUK,
KOHJIULIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEH dHEPTUU Tela MPU COBEPIICHUH PaOOTHI: BHUIET MPOOKU U3 OYTHUIKU MOJ JEHCTBUEM CHKATOTO
BO3/lyXa, HarpeBaHue 3pupa B JaTyHHOU TPYOKe MyTEM TpeHHsI (BHICOAEMOHCTPAIINS).

N3meHeHne BHyTpEeHHEN SHEPTUM (TEMIIEpATyphbl) Tea IPHU TEIUIoNnepeiaye.

OnbIT 0 aabaTHOMY PaCIIMPEHUIO BO3/IyXa (OMBIT C BO3IYIIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATeNsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3Mmepenune yaenpHON TETIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuecmea. Dazoevie nepexoovt
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[lapoobOpa3oBanue u koHzaeHcauus. Vcnapenue u kurneHue. AOCONIOTHas M OTHOCUTEIbHAs BIIAXKHOCTH BO3JYyXa.
Haceimmennsiit nap. Y aenpHas TerioTa napooopa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUTIEHUS OT JaBJICHUS.

Teépnoe Tteno. Kpucramnmuueckue u amopdHble Tena. AHHU30TPOIHUS CBONCTB KPHUCTALUIOB. JKUIKHE KpPUCTAJUIBL.
CoBpemenHnble Matepuaibl. [InaBiaenue u kpuctauzanus. Y qeiabHas TerioTa miasnenus. Cyomumanus.

VYpaBHeHHE TEMIOBOTO OanaHca.

TexHuueckue yCTpOWCTBA M MNPAKTUYECKOEC NPUMEHEHUE: TUTPOMETP U TMCUXPOMETP, KAIOPUMETpP, TEXHOJIOTUHU
MOJTyYE€HUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOT U H.
Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX TTAPOB.

Kunenve npy MOHMWKEHHOM JIaBJICHUH.

Cnioco0bl M3MEPEHUS BIAXKHOCTH.

Habmronenre HarpeBaHusl U IJIaBJICHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpaInst KPUCTAIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamoprsie pabomol
N3mepeHre 0OTHOCUTEIBHON BIAXXHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMHuKAa
Tema 1. dnekmpocmamuka

OnekTpuzauus Tel. OJeKTpudyeckuil 3apsa. JlBa BHUIa 3ieKTpuyecKux 3apsigoB. IIpOBOIHMKH, ITUANEKTPUKU U
MOJIYNIPOBOJHUKH. 3aKOH COXPAHEHHUSI JIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHslil anekTpuyeckuil 3aps. DiekTpuueckoe noje. Hanpsk€HHOCTD
3JEKTpUYECKOro nmosis. [IpuHuun cynepno3unuu 3JIeKTpUYECKUX Nojaen. JIMHUM HanpsKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PabGora cun amekrpocratndeckoro mosst. [lorenmman. PasHocte moreHnmanoB. IIpoBOAHWUKM W JIHAJISKTPUKU B
3JIEKTPOCTATUYECKOM TT0JI€. J{M3neKTpruyecKkass MpOHUIIAEeMOCTb.

OnekTpoéMkocTh. KoHsieHcaTop. DNeKTpOEMKOCTh TIIOCKOTO KOHIEHCATOpa. DHEPTHUsl 3apsS>KEHHOT0 KOHAEHCATOPA.
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TexHudeckne ycTpoHCTBa M NMPAKTUYECKOE NPUMEHEHHE: JIEKTPOCKOI, DJIEKTPOMETP, JJIEKTPOCTATUYECKAS 3alluTa,
3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHJEHCATOP, KOMMMPOBAJIbHBIN arnapaT, CTpYHHBIA TPUHTED.

Jlemoncmpayuu

Y CTpONCTBO Y NIPUHIMII JEUCTBUS DIEKTPOMETpA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE T0JIE 3apSIKEHHBIX TEIL.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuyecKas 3aiuTa.

JIMBNEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHMOCTh D3JEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOIIAAM IUIACTUH, PACCTOSHUS MEXAY HHUMH U
TUAJIEKTPUIECKONU POHULIAEMOCTH.

DHeprus 3apsiKEHHOTO KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenue 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DJIEKTPUUECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS dJIEKTpUYECKOro Toka. Mctounnku Toka. Cuina toka. [IocTOSHHBIN TOK.

Hanpsixenne. 3akon Oma i1 yyacTka LEnu.

DIEeKTpUYECKOE CONPOTHBJIEHUE. YIEIIbHOE CONpPOTUBIIEHHE BenlecTBa. llocnenoBaTenbHoe, mapaielbHOE,
CMEILIaHHOE COEMHEHNE NPOBOJHUKOB.

PaGota snextpudeckoro Toka. 3akon [[xoyns—JIena. MomHOCTh 37IEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIIasl CUjia U BHYTPEHHEE CONPOTHBICHHE HUCTOYHMKA TOKa. 3akoH OMa sl MOJHON (3aMKHYTOM)
aneKkTpudeckon nenu. Koporkoe 3aMbIkaHueE.

DONEeKTpOHHAs] MPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCHMOCTH CONPOTUBICHUS METAIOB OT TEMIEpPaTyphl.
CBepXmpoBOIUMOCTbD.

DNeKTpUYeCcKuil TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.
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[HonynpoBoguuku. CoOCTBEHHass M NIpUMEcCHas MPOBOJMMOCTh MNOJYNPOBOAHMKOB. CBoOMCTBa P-N-mepexoja.
[TonynpoBOJHUKOBBIE TPUOOPHI.

DNEKTpUYECKU TOK B paCTBOPAX U PACIIABAX AJIEKTPOIUTOB. DIEKTPOIUTUYECKAS JUCCOLUALNSA. DIEKTPOIIN3.

DneKTpuYecKuid TOK B razax. CaMoCTOATENbHBIA U HECAMOCTOATENbHBIN paspsaa. Monnus. [lazma.

TexHuueckne yCTpPOMCTBA M IPAKTHUUECKOE NPHUMEHEHHUE: aMIEPMETP, BOJBTMETpP, PEOCTaT, HCTOYHHUKH TOKa,
AJIEKTPOHArpeBaTesibHbIE MPUOOPHI, SJIEKTPOOCBETUTENIbHbIE MPUOOPHI, TEPMOMETP CONPOTUBIEHUS, BAKyyMHbBIH MO,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN N0/, TajJbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIpsKEHHUS.

3aBUCHMOCTh CONPOTUBJIEHUA UWIMHIPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOIIAJA IONEPEYHOTO CEUYEHHS U
Marepuana.

CMelaHHOE COEIMHEHNE TPOBOIHUKOB.

IIpsimoe wm3MepeHue >IeKTpOABMKYHIEH cuibl. KOpoTkoe 3amMblKaHHE TajJbBaHUYECKOIO DJJEMEHTa W OLEHKa
BHYTPEHHETO COIIPOTHUBIICHHUS.

3aBUCUMOCTb COIIPOTHUBIIEHHS METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psaa 1 MpoBOAUMOCTh BO3/1yXa.

OaHOCTOPOHHSISA MPOBOJAUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

W3mepenue aneKTpoABUIKYIIEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHHUS.

HaG6moneHne smekTpounsa.

Me:xknpeaMeTHbIe CBA3H

N3yuenue kypca ¢puznku 6a3oBoro ypoBHs B 10 kimacce oCyIECTBISIETCA C YUYETOM COAEPKATETbHBIX MEXKIPEIMETHBIX
CBSI3eH C KypcaMu MaTeMaTHUKH, OMOJIOTUHU, XUMHUH, Teorpapuu U TEXHOJIOTHH.
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Mesicnpeomemnvie nowsimusi, CBSI3aHHBIE C W3YYEHMEM METOJIOB HAYYHOI'O IIO3HAHUSA: SIBJICHHME, HAydHbIM (DaKT,
TUI0Te3a, PU3ndecKas BEIUYNHA, 3aKOH, TEOpUs, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJEINPOBaHUE, MOJIEIb, U3MEPEHNUE.

Mamemamuka: penieHUe CUCTEMbl YpaBHEHUH, JMHENHHas (yHKUUA, napadoina, runepoosia, ux rpa@ukd U CBOMCTBA,
TPUTOHOMETPUYECKHE (PYHKIUHU: CHUHYC, KOCHHYC, TAaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO,
BEKTOPBI U UX MPOEKIUU HA OCH KOOPAUHAT, CII0)KEHHE BEKTOPOB.

buonozus: MexaHnyeckoe IBHXKEHHME B KUBOHM npupojae, nuddysusi, ocMOC, TEMI000MEH >KUBBIX OPraHU3MOB (BHJIbI
TEIUIONEpeayuu, TEIUIOBOE PABHOBECHUE), SJIEKTPUUECKHUE SBJICHUS B )KUBOW MIPUPOJIE.

Xumus.: TACKPETHOE CTPOCHHUE BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAsl Macca, TEIJIOBbIE
CBOMCTBa TBEPABIX TEJ, JKUJAKOCTEH W Ta30B, JJIEKTPUUYECKHME CBONCTBA METAIOB, AJICKTPOJMTHYECKAs JAMCCOLMALINS,
raJibBaHUKa.

I'eocpagpus: BI1a)XHOCTb BO31yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHMH C MCIIOJIB30BAHUEM MEXAaHU3MOB, YUET TPEHHUsS B TEXHHUKE, MOIIIMUITHUKH,
UCIOJIb30BaHUE 3aKOHA COXPaHEHMsI UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET U IpYrue), ABUraTeslb BHYTPEHHEIO CrOPAaHUs,
napoBasi TypOuHa, OBITOBON XOJIOAUIBHUK, KOHJUIIMOHEP, TEXHOJIOTHUHU MOIYYEHUSI COBPEMEHHBIX MaTepUaJIOB, B TOM YHCIIE
HaHOMAaTEpUajIOB, U HAHOTEXHOJOIMH, 3JIEKTPOCTATHUECKas 3allUTa, 3a3€MJICHHE 3JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
HPUHTED, JIEKTPOHATPEBATEIbHBIE TPUOOPHI, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, T'AJIbBAHUKA.

11 KIJACC

Paznen 4. JinekTpoauHaMuKka
Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKYUA
[TocTostHHBIE MarHUThHl. B3anMO€MCTBUE MOCTOSAHHBIX MAarHUTOB. MarHutHoe moJie. BeKTop MarHUTHOW WHIYKIHH.
[TpyHUMO Cynepno3uiMy MarHUTHBIX TOJe. JIMHUK MarHUTHOW MHAYKIMUA. KapThHa JTUHWUNA MAarHUTHOM WHIYKLIHUU TOJIS
MMOCTOSIHHBIX MardHuTOB.
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MarauTHoe 1noJie TpoOBOAHUKA ¢ TOKOM. KapTuHa NTMHUNA MHIYKIIMA MarHUTHOTO MOJISI NIMHHOTO OPsIMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT DpcTena. BzaumoaeiicTBrue NpoBOAHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJib U HalIpaBJICHUE.

Cuna Jlopennia, €€ MOyJib U HarpaBiieHue. J|BHKeHHEe 3apssKeHHOM YacTHUIhI B OJTHOPOJIHOM MarHuTHOM noje. Pabora
cuiibl JIopeHna.

SBiieHNE BIEKTPOMArHUTHON MHIAYKUUU. [I0TOK BEKTOpa MarHUTHOW MHAYKIMU. DIEKTPOJBUKYIIAA CUJIa UHAYKIIHH.
3aKOH 3JIEKTPOMarHuTHOM MHAYKuKu apanes.

BuxpeBoe anexkrpuueckoe moje. DICKTPOABMKYIAsS CHJIA UHAYKIUM B MPOBOJHUKE, ABUXKYIIEMCS MOCTYNAaTEIbHO B
OJIHOPOJTHOM MAarHUTHOM TIOJIE.

IIpaBuno Jlenua.

NHAyKTUBHOCTD. SIBIECHME CAMOMHIYKIIMU. DIEKTPOJABMKYIIAsl CHJIa CAMOUHIYKIIWH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHnueckue yCcTpoUCTBa U MPAKTUUYECKOE TPUMEHEHHE: MOCTOSSHHBIE MArHUTHI, 3JIEKTPOMArHUThI, dJIEKTPOABUTATED,
YCKOPUTENH 3JIEMEHTAPHBIX YACTHULI, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE 3JIEKTPOHHOIO MyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIMU MAarHUTHOTO MOJISI.

B3anmopelictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHue 3IEKTPOMArHUTHON UHAYKIIUH.

IIpaBuno Jlenua.

3aBUCHUMOCTb JICKTPOJBIKYILIEH CHIIBI HUHIYKIIMH OT CKOPOCTH U3MEHEHUS! MArHUTHOTO MOTOKA.
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SIBneHne caMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3ydeHne MarHuTHOTO IOJISI KATYIIKHA C TOKOM.

HccnenoBanue 1eCTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.
HccnenoBanue sIBIEHUS dJIEKTPOMAarHUTHOW MHIYKIUU.

Paspnen S. Kone0anus u BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoOMazZHuUmMHble Ko1eOanUus

Konebarensnas cuctema. CBoOOaHBIE MexaHWYeckue kosieOanus. ['apmonmueckue konebanus. [lepuon, dwactora,
aMIuTyaa u ¢asa konebanuid. [IpyuHHbBINH MasTHUK. MaTeMaTHYECKUl MasiTHUK. Y paBHEHUE TapMOHUYECKUX KOJICOaHUH.
[IpeBpaiiienne sHepruy MNPy rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii koHTYp. CBOOOIHBIE 5>IEKTPOMArHUTHBIE KOJI€OAaHHUS B HJICATBHOM KOJIEOATEIbHOM KOHTYpE.
AHaNorus MexJay MeXaHUYECKUMHU U 3JIEKTPOMAarHUTHbIMU Kosnebanusimu. ®opmyna Tomcona. 3akoH COXpaHEHUS SHEPTUH B
UeIbHOM K0J1e0aTebHOM KOHTYpE.

[IpencraBnenne o 3aTyXaromux KojeOaHWsIX. BbIHYXJICHHbIE MeXaHHUecKue KojeOanus. Pe3onanc. BeiHyXIeHHBIC
AIEKTPOMArHUTHBIE KOJIeOaHMsI.

[Tepemennslii TOK. CHHYCOMATbHBIN IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYAHOE U AEHCTBYIOIIEE
3HAYEHUE CUJIbl TOKA U HAIIPSKCHUS.

Tpancdopmatop. IIpon3BoacTBo, mepenadya u MOTPEOJICHUE DIIEKTPUUYECKON HSHEPTrUU. DKOJIOTHYECKHUE PUCKUA TIpU
MIPOU3BOACTBE MEKTPO3IHEprun. KyapTypa UCII0JIb30BaHU 3JIEKTPOIHEPI MU B ITIOBCETHEBHOM KU3HU.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: BJIEKTPUYECKUU 3BOHOK, T'€HEPATOp IEPEMEHHOr0 TOKa,
JIMHUH JJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJieOATEbHONW CUCTEMBI (IPYKUHHBINA WJIH MAaTEMAaTHYCCKUN MasITHUK).

Hab6moneHne 3aTyxaronmx KoineOaHui.
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HccnenoBanrie CBOWCTB BBIHYXACHHBIX KOJIEOaHUM.

HaGmtonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIECOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMIPSKEHUS] OT BPEMEHH) J1JIs1 3JI€KTPOMArHUTHBIX KOJIEOaHHi.

Pe3onaHc mpu nocnenoBaTeIbHOM COEIMHEHNN PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH U KOHAEHCATOPA.

Mogenb JIMHUM 3JIEKTPOIEPEIayn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpHUOJIa MaJIbIX KOJIeOaHUM Tpy3a HA HUTHU OT JUTMHBI HUTH U MAacChl rpy3a.

HccnenoBanne nepeMEHHOTO TOKA B IIENU U3 TIOCJIEIOBATEIBHO COEIMHEHHBIX KOHIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3.1eKmpoMaZHUMHbIE 60IHbI

MexaHnueckue BOJIHBL, YcJOBHUsS pacnpoctpaHeHusa. Ilepuon. CKOpOCTh pacnpOoCTpaHEHHsT U JJIMHA BOJIHBIL
[Tonepeunsle u MpooJbHBIE BONHBI. IHTEpdepeHnns u Audpakiuys MEXaHUYECKHUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3JIyYEHUS AIEKTPOMarHUTHBIX BOJIH. B3anMHas opuenTanus Bektopos E, B, V B
AJIEKTPOMAarHUTHOM BojHE. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpaXKCHHE, MpEIOMIICHHE, MOJspu3alus, AUQpakius,
uHTeppepennrs. CKopocTh 3JIEKTPOMATHUTHBIX BOJIH.

[Ikana 37eKTpOMarHuTHbIX BOJIH. [IprMeHeHune 31eKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpyHIMIBI pagUOCBA3H U TeNeBUACHUS. Paguookanys.

DNEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckre ycTpolcTBa U IPAKTUYECKOE IPUMEHEHHUE: MYy3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBasl IUarHOCTHKA B
TEXHUKE U MEAUIIMHE, pajap, paAuoNpuEéMHUK, TeJIeBU30p, aHTeHHA, TenedoH, CBU-neus.

Jlemoncmpayuu

OOpa3oBaHue U pacpOCTPAaHEHUE NONEPEYHBIX U IPOJOJIBHBIX BOJIH.

Koneobiromeecs T€10 Kak HCTOYHUK 3BYKA.

Habmronenue oTpakeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.
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HaGmonenue uatepdepeHnu u 1uppakiiu MEXaHMIeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtoneHue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYI0M ¥ 4aCTOTOM KoJIeOaHMiA.

UccnenoBanre CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpPaXX€HHE, TPEJIOMIICHHE, TMojspu3anus, audpaxnus,
UHTepPEepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonMHeHOE pacnpoCTpaHEHUE CBETa B OJHOPOIHOM cpexae. Jlyu cera. TouyeuyHbI
HUCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n3o0pakeHuil B IIIOCKOM 3epKajie.

[Ipenomnenue cBera. 3aKOHBI MpEIOMJICHUS cBeTa. AOCOJIOTHBIM TOKazarenb mpenomieHus. [lomHoe BHyTpeHHee
oTpaxkeHue. [IpeaenbHbIi yroi MOJHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcust cBeta. CloxHBIN cocTaB O6enoro ceta. L[BeT.

Cobuparomue u paccerBaromue JUH3bl. ToHKas nuH3a. POKYCHOE PAcCTOSHME M ONTHUYECKas CHjia TOHKOM JIMH3BI.
[TocTpoenue m300pa’keHUit B COOMpAIONIMX U pacceuBalIuX JuH3ax. Dopmyna TOHKON JHMH3BL. YBEIWYEHUE, AaBAEMOE
JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. Wutepdepennus ceta. KorepeHTHblE HMCTOYHHKU. YCIOBUSA HAONIONCHHS MaKCUMyMOB U
MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHUHE OT IBYX CUH(A3ZHBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. Judpaxkinuonnas peméTka. YclIoBue HAOMIONCHUS TJIABHBIX MAaKCHUMYMOB TIpH TaJICHUU
MOHOXPOMAaTHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspuszauus ceera.

TexHuueckne yCTPOWCTBA W TMPAKTHYECKOE MPUMEHEHWE: OYKH, Jymna, (oToammapar, MPOSKIMOHHBIN amnmapar,
MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHASI ONITHUKA, TU(PpaKIIMOHHAS PEMIETKA, TIOJISIPOH/I.

Jlemoncmpayuu

[IpsimonuHEHOE pacTIpOCTPAHEHHE, OTPAKCHUE U TIpesioMiieHre cBeTa. OnTruecKue mpudopshl.
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[TonHoe BHyTpeHHEE OTpakeHue. Moiesb CBETOBOAA.
HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.
Mopnenu MUKPOCKOIIa, TEJIECKOIA.

HaGmonenue nntepdepeHun cBera.

HaGmonenue nudpakuuu ceera.

HaGmronenue nucnepcuu ceera.

[Tonydyenue cekTpa ¢ TOMOIIBIO TPU3MBI.
[TomyueHnue ciekTpa ¢ MOMOINILI0 TUPPAKIIMOHHON PEIIETKH.
HaGtonenue monsipusaiuu cBera.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel
N3Mepenue nmokasaressi NPeIOMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3znen 6. OcHOBBI ClIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH
['paHubl TPUMEHMMOCTH  KJIACCMYECKOM MeXaHuku. [locTymaTel CHENUAIBHOW TEOPUU
MHBAPUAHTHOCTbh MOJYJISl CKOPOCTH CBETA B BAKyyM€E, IPUHIUIT OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCUTENBHOCT OJHOBPEMEHHOCTU. 3aMEIJIEHNE BPEMEHU U COKPALIEHUE JIJTUHBI.
DOHeprusi U UMIYJIbC PEISATUBUCTCKONW YACTHUIIBIL.
CBs13b MacChl C SHEPTHEN U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIbl. DHEPTHS MOKOSI.

Pazgen 7. KantoBas pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®ortonsl. ®opmymna [lnanka cBsi3u sHEpTHH HOTOHA C €T0 YACTOTOW. DHEPTHUS U UMITYJIbC (POTOHA.

OTHOCHUTCIIBHOCTHU .
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OtkpeiTe u uccienoBanue ¢poroddpdexra. Onbitel A. I'. CtoneroBa. 3akoHbl (poTodhdekra. YpaBHeHue DUHINTEHHA
st pororddexra. «KpacHasa rpanunay pororddexra.

JlaBnenue ceeta. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuuyeckue ycTpoHCTBA U MPAKTUYECKOE MPUMEHEHHUE: (POTOIIEMEHT, GOTOJATUUK, COTHEUHAs OaTapesi, CBETOAHO/.

Jlemoncmpayuu

®oT03(p(HeKT Ha YCTAaHOBKE C LIMHKOBOMW IMJIACTUHOM.

HccnenoBanue 3akoHOB BHelIHero (hoTodddekra.

CBeToaunon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopna mo paccesuuto o -uactuil. [Imanerapnas monens atoma. [locTymaTel

bopa. Usnydenne u norsoieHue GOTOHOB MpPU MEPEXOJIE aTOMa C OJHOTO YPOBHSI SHEPIHM Ha JApPYyroil. Buabl criekTpos.
CriekTp ypOBHEI SHEpPTUH aToMa BOJIOPO/Ia.

BosHoBbie cBoMCTBa yacTul. Bonusl ne bpoitis. KoprnyckynsipHO-BOJIHOBOM Jyalllu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYEHHUE.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHME: CHEKTPAJIbHBINA aHaiu3 (CIEKTPOCKOI), Jia3ep, KBAaHTOBBIN
KOMIIBIOTEP.

Jlemoncmpayuu

Mogpens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3ITYUICHHS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol
HaGmoneHne TMHEHYaToro CreKTpa.
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Tema 3. Amomnoe a0po

DOKCIEPUMEHTHI, JTOKA3bIBAIOIIUE CJIOXKHOCTH CTpoeHus siapa. OTKpbiTHE pagunoakTuBHOCTH. OmbiThl Pesepdopna mo
ONpEJENICHUIO  COCTaBa paJAUMOAaKTUBHOrO u3iaydyeHus. CpoiictBa anbga-, Oera-,
PaIMOAKTUBHOCTH HA )KUBBIC OPTaHU3MBI.

ramMmma-us3JjIyudCcHu. Bausuue

OTtkpeiTHE poTOHAa U HeWTpoHa. Hyknonnas monens sigpa I'elizenOepra—lBanenko. 3apsa siapa. MaccoBoe 4ucio
aapa. M3oromsl.

Anbda-pacnan. DIEKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnajl. ["amMmma-u3iayyeHue. 3aKOH paguoaKTUBHOTO pacnaja.
DHeprus CBsI3M HYKJIOHOB B sifipe. SAnepHbie cuibl. [ledext maccol spa.
Snepnbie peakuuu. /lenenne u cUHTE3 AI€Ep.

Snepusiii peaktop. Tepmosiaepubiit cuntes. [IpoOaeMbl 1 MEPCIIEKTUBHI SAEPHON SJHEPTETUKU. DKOJIOTUUECKHE aCTIEKThI
SAIEPHON SHEPTETUKHU.

DOnemeHTapHble YacTUIIBI. OTKPBITHE MTO3UTPOHA.
Mertobl HAOJIIOIEHHS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.
dyHaaMeHTagbHbIe B3auMoAeicTBus. EnAuHCTBO hrsndeckoil KapTUHBI MUpAa.

TexHU4YecKrne yCTpOMCTBA M IPAKTHYECKOE NMPUMEHEHHE: O3UMETP, Kamepa BuibCOHa, SIEpHBIA pEeakTop, aTOMHAs
6omOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIHNX YACTHII.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol
HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Ortanbl pa3BuTus actpoHoMuu. [IpukinanHoe 1 MUPOBO33PEHYECKOE 3HAUEHHUE ACTPOHOMUMU.

Bup 3Bé3nHoro Heba. Co3Be3us, spKue 3BE3/IbI, IJIAHETHI, UX BUAUMOE JIBUKCHHUE.
CoiHeyHas cucTeMa.
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Connue. Conneynass aktuBHOCTb. MctouHuk sHeprum ConHua W 3BE3A. 3BE3NBI, UX OCHOBHBIE XapaKTEPUCTHKHU.
JlnarpamMMma «CHEKTpPaJbHBIA KJIACC — CBETHUMOCTBY». 3BE31bl TJABHOW IOCIEAOBATEIBHOCTU. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» I 3BE37 TIJIABHOM IOCIIEIOBATEIBbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. COBpPEMEHHBIE IPEICTABICHHS O
MIPOUCXOXKIAEHNHN U BOoIMU CoHIA U 3BE37. DTaIlbl KU3HU 3BE3.

Mueunsiii [yt — Hama 'anaktuka. [lonoxenune u aqemxkenue Connina B ['anaktuke. Tunel ranaktuk. Paguoranaktuku
U KBa3apbl. YEpHBIE ABIPHI B sIpax rajJaKkTHK.

Bcenennas. Pacuiupenue Beenennoit. 3akon Xa66isa. Pa3oeranue ranaktuk. Teopust bonbioro B3pbsiBa. PenukToBoe
U3JIy4YCHHE.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnpie mpo6iieMbl aCTPOHOMUHU.

Yyenuueckue nabnooenus

HaGnronennst HEBOOPYKEHHBIM TJIa30M C UCTHOJIB30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUHN TSI ONIPEIeNICHUS MOJIOKEHUS
HeOECHBIX 00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE c03Be3/1usi CeBEpHOro MOTYIIAPUs U IPKUE 3BE3/BI.

Ha6monenus B Teneckon JIyasl, mianet, Miteanoro IlyTu.

O6o00maromee MOBTOPEeHUE

Ponbs pusuku m acTpOHOMHUH B YKOHOMHUYECKOM, TEXHOJOTMYECKON, COIMAIIBHOM M 3THYECKON cdepax AesTebHOCTH
YeJioBeKa, POoJjb U MECTO (PU3MKU U aCTPOHOMHUM B COBPEMEHHOM HAy4YHOW KapTUHE MUpPa, poib (U3UYECKON TEopuu B
dbopMupoBaHUN TPEACTABICHUM O (PUIMYECKONH KapTHHE MHpaA, MeCTO (PU3MYECKONM KapTHHBI MHUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusznku 6a3oBoro ypoBHs B 11 kinacce ocymecTBisieTcs ¢ y4€TOM CoAepKaTeIbHbIX MEXIPEIMETHBIX
CBSI3eH C KypcaMu MaTeMaTHUKH, OMOJIOTUH, XUMHUH, Teorpapuu U TEXHOJIOTHUH.

Mesicnpeomemnvle nouwsamusi, CBSI3aHHBIE C W3YYEHMEM METOJIOB HAYYHOI'O MO3HAHUS: SIBJICHHE, HAy4dHbIH (DaKT,
TUIOTe3a, pu3ndeckas BeIMYNHA, 3aKOH, TeOpusl, HAOII0AeHHE, SKCIIEPUMEHT, MOJICIUPOBAHNE, MOJIE]b, U3MEPEHHE.
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Mamemamuxka: pelieHUE CUCTEMbI YpaBHEHUHN, TPUTOHOMETPUYECKUE (PYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIACCTBO, BEKTOPHl M HX MPOEKIIMU HA OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIE JIEMEHTAPHBIX (YHKIUN, TMPU3HAKK TOJ00MS TPEYrOJIbHUKOB, OINpEJeieHUEe IUIOMAMU TJIOCKUX (QUTYp U
o0BEMa Te.

bBuonoeus: snextpuyeckue sSBJICHUS B KUBOW MPUPOJE, KOJeOATEIbHBIC JBUKEHUS B JKHUBOU MPUPOJE, ONTHUYECKUE
SIBJICHUS B )KUBOU MPUPOJIE, ACHCTBUE paIhalliK Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpoe€HHWE aTOMOB M MOJEKYJ, KpHUCTa/UIMuecKass CTPYKTypa TBEPIBIX TeJ, MEXaHU3Mbl OOpa3OBaHUS
KPUCTAJUTMYECKON PEIIETKH, CTICKTPAIbHbBIN aHaIN3.

T'eoepaghusi; MarHUTHBIC TOJIFOCA 3€MJTH, 3aJIe’KU MATHUTHBIX Py, POoTOChEMKA 3€MHOW MOBEPXHOCTHU, MPEICKA3ZaAHUE
3EMJIETPSICEHU.

Texnonozus: TUHUM DIICKTpOIIepeay, TeHEpaToOp MEPEeMEHHOr0 TOKa, dJEKTPOABUTATENb, UHIYKIIMOHHAS T1€4Yb, pajap,
paauoNpUEMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-mneub, MpOEKIIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJIHEYHas
OaTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA IIPOI'PAMMBLI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenne ydebHOro npemmera «du3uka» Ha ypoBHE cpeiHero odmero oopa3zoBaHus (0a30BBIM YPOBEHB) IOJKHO
00eCreuuTh JOCTHIKEHUE CIEAYIONUX JINYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JInaHOCTHBIC pe3yJbTaThl OCBOCHHS y4eOHOro mpeamera «Du3MKa» TOJDKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH
00ydJaromuxcss PYKOBOJCTBOBATHCS CPOPMHPOBAHHOW BHYTPEHHEH IIO3HMIIMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpHMEHTAIlM, TO3UTHUBHBIX BHYTPEHHHUX YOEXKJICHHI, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO
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oOl1iecTBa, PACHIMPEHUE KU3HEHHOTO OMbITa U OINbITAa JEATEILHOCTH B MPOIECCE peaiu3alldd OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIILHOM JI€SITEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa’KaaHCKOr0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3UIUU OOYYAIOIIETOCsS KaK aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCHUUCKOTO
00I11eCTBa;

NPUHSATHE TPATUITUOHHBIX O0IIEYETOBEYECKUX TYMAaHUCTUUECKUX U IEMOKPATUUECKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEILHOCTh B MHTEPECAaX TPaXKIaHCKOTO OOIIECTBa, y4aCTBOBATh B CAMOYIIPABICHUU
B 00pa3oBaTeIbHON OpraHU3allluy;

yMEHHE B3aUMOJICCTBOBATDH C COIUAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C UX (YHKITUSIMH M HA3HAUCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOHN U BOJIOHTEPCKOM ACATETLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUUCKON IPaXKJAHCKON MIEHTUYHOCTH, TATPUOTU3MA,

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKCHHSIM POCCHUMCKUX YYEHBIX B 00JacTH (U3UKU U
TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MMOBEICHUS;

CIIOCOOHOCTH OIEHUBATH CUTYAILUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH, B TOM YHUCJIE B ICSITEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUS:

ACTETHYECKOE OTHOIIIEHUE K MHUPY, BKITIOUYasl SCTETUKY HAYYHOTO TBOPUYECTBA, MPHUCYIIEro (PU3NIecKoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUSI:

WHTEPEC K pasnu4yHbiM cdepam npodeccHoHaTbHON ASSITENBHOCTH, B TOM YHCJE CBA3aHHBIM C (DM3MKON M TEXHHKOM,
YMEHHUE COBEPIIaTh OCO3HAHHBIN BHIOOP OymyIier mpodeccruu U peam30BbhIBaTh COOCTBEHHBIC JKU3HEHHBIC TIAHBI,

TOTOBHOCTH M CLIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHMIO B 00JACTH (PU3UKHU HA TPOTSKEHUU BCEH KU3HU;
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6) 3K0J10rH4eCKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTH KOJOTHUYCCKOM KYJIBTYPhI, OCO3HAHKE TJI00aILHOIO XapaKTepa dKOJIOTHIECKHX MPOOIeM;

IUTAHUPOBAHKME M OCYIIECTBICHHE ICHCTBUI B OKPYIKAIOIIEH Cpelae Ha OCHOBE 3HAHMS II€JCH YCTOMYHMBOTO Pa3sBHTHS
4eJI0BEYECTBA;

pacIIMpEeHHe ObITa JEATEILHOCTH SKOJIOTHIECKOM HAIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHHM M0 (PHU3HKE;

7) HEeHHOCTH HAYYHOI0 MO3HAHMSI:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUIECKON HAYKH;

OCO3HAHME [IEHHOCTH HAYYHOH JESTEIBHOCTH, TOTOBHOCTh B IPOLIECCE M3YUEHUS (DU3MKH OCYIIECTBIIATH IPOEKTHYIO H
HCCIIEI0BATEIbCKYIO IESITEIPHOCTh HHAMBHIYaIbHO M B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTyaTU3UPOBAThH IPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEACIATD LIEJIH ACATCIIBHOCTH, 3a7aBaTh MapaMETPhl U KPUTEPUHU UX JOCTUKCHHUS;
BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUYHS B pacCMaTPUBACMbBIX (DU3NUCCKUX SBICHUSIX;
pa3pabaTbiBaTh IIaH PEIICHUS TPOOJEeMBbl ¢ YYETOM aHaln3a HMMCEIONIUXCS MaTepHaIbHBIX W HEMaTepUaIbHBIX
pECYpCOB;
BHOCUTbH KOPPEKTUBBI B JACATEIBHOCTD, OLICHUBATH COOTBETCTBHE PE3YJILTATOB LIEISAM, OLICHUBATh PUCKU MOCIEICTBAMN
JICITEIbHOCTH;
KOOPJAMHUPOBATH W BBITIOIHATH pa0OTy B YCIIOBHUSIX PEabHOT0, BAPTYAJTBHOT'O H KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBbIe ucciienoBaTe/IbCKHe 1eMCTBUS .
BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOUSBBIMU IMOHATHIMHU U METOJaMH (PU3HUCCKON HAYKH,
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BJIAJICTh HAaBBIKAMH YYE€OHO-UCCIICIOBATEIBCKON M MPOCKTHOW NEATEIHHOCTH B 00JACTH (PU3HUKH, CIIOCOOHOCTBIO M
TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TTOMCKY METOJ0B PEIICHUS 3a/1a4d (PU3UIECKOTO COJICP KaHMS, IPUMEHECHHUIO Pa3IMYHBIX
METOJIOB ITO3HAHHSI,

BJIAJICTh BUJAMHU JICITEILHOCTH IO MOJIYYSCHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETALUH, TIPEOOPa30BAHUIO U TIPUMEHEHHIO
B PA3JIMYHBIX YYCOHBIX CHUTYAIUSAX, B TOM YUCJIC TIPU CO3JJaHUU YUEOHBIX IPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISATh MPUYUHHO-CIICJICTBEHHBIC CBSI3M W aKTyaJIM3UPOBATh 3a/1ady, BBIJBUTATh THIOTE3Y €€ pPEIICHUS, HAXOIUTh
apryMEHTBI JUTSl JIOKAa3aTeIbCTBA CBOMX YTBEPIKJICHUM, 3a/1aBaTh IMapaMeTPbl U KPUTECPUH PEIICHUS;

aHAJIM3UPOBATh TIOJYYCHHBIC B XOJIC PEIICHUS 3a/Jauyd Pe3yJbTaThl, KPUTHYCCKH OIICHUBATHL WX JOCTOBEPHOCTb,
IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTb W (POPMYJIMPOBATH COOCTBEHHBIC 3aJlayd B OOPAa30BATCIIBHON JCATCIIBHOCTH, B TOM YHCIIC NMPH H3YyYCHUU
buzuky;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OI[CHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETb NIEPEHOCUTH 3HAHMS 110 (PU3MKE B MPAKTUIECKYIO 00JIACTh )KH3HEACITEIHHOCTH;

yMEeThb HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCcTei;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OPUTHHAIBHBIC TTOIXO/IbI U PEIICHUS;

CTaBHUThH MPOOJIEMBI U 33/1a49H, TOIYCKAIOINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undgopmanmeii:

BIAJICTh HAaBBIKAMH TMOJy4YeHHS wWHpopMmarmu (QHU3MIECKOro COJEpKaHUs W3 HCTOYHUKOB pa3HBIX THUIIOB,
CaMOCTOSITEIILHO OCYIIECTBISATh MOWCK, aHaJIN3, CHCTEMATH3aIlMI0 M WHTEPHPETAHNI0 MHPOPMAIMK PA3IMYHBIX BUIOB U
dbopmM IpeacTaBICHUS;

OIICHUBATh JIOCTOBEPHOCTh UH(OpPMAITUH;

MCIIOJIB30BaTh CpeAcTBa WH(MOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUHA B PEIICHUH KOTHUTUBHBIX,
KOMMYHUKATHBHBIX W OPTaHWU3allMOHHBIX 3a/lad C COOMIOACHHEM TpeOOBaHWI JPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHUEHBI, PeCypCOCOEPEKEeHNUS, TPABOBBIX U STUYECKUX HOPM, HOPM WH(OPMAITMOHHON 0€30MTaCHOCTH;

26



co37aBaTh TEKCThl (PU3UYECKOIO COAEPNKAHUS B Pa3IMYHbIX (popmaTax ¢ yuéToM HazHauyeHUs MH(OpPMAIUU U LeJIeBOU
ayJIMTOPUHU, BEIOMPaAs ONTUMAIBHYIO (POPMY MPEACTABICHUS U BU3yaIU3al1u.

KoMMmyHHKATHBHBIE YHHUBEPCAIbHBIE YUeOHbIE 1eificTBHSI:

OCYIICCTBIISITH OOIIICHUE Ha YPOKax (PU3NKHU U BO BHE-YPOUHOH JCSATCIIBHOCTH;

pacrno3HaBaTh MPEANOCHUIKY KOHMIUKTHBIX CUTYaIlui U CMATYATh KOH(IIUKTHL;

pPa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HCIIOIh30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHMMATh M MCII0JIh30BaTh MPEUMYIIECTBA KOMaH/IHON U WHANBUAYaIbHON pabOTHI;

BBIOMpATh TEMATHUKY U METOJIbI COBMECTHBIX JCHCTBUI C YUETOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH Ka)KJOTO djIcHA
KOJIJIEKTHBA;

NPUHUMATh IIEJIM COBMECTHOM JIeATEIbHOCTH, OPTaHU30BBIBATH M KOOPJAMHHPOBATH ICHCTBUSA 1O €€ JOCTHIKCHHUIO:
COCTaBIIATh IUIAH JICWCTBHM, pacHpeaeliaTh pPOJId ¢ YYETOM MHEHUN YYaCTHHKOB, OOCYXJAaTh pe3yJabTaThl COBMECTHOM
paboTHI;

OIICHMBATh KayeCTBO CBOCTO BKJIaJla M KaKJIOTO ydYacTHHKA KOMaHABI B OOIIMHA pe3yiabTaT IO pa3pabOTaHHBIM
KPUTCPHUSIM;

npeJjiaraTb HOBBIC IIPOSKTHI, OLICHUBATH UJICH C IMO3MIIMK HOBU3HBI, OPUTHHAIBHOCTH, MTPAKTUYCCKON 3HAYMMOCTH;

OCYIICCTBIISITh IO3UTUBHOE CTPATETMYECKOE IIOBCJACHHE B Pa3IMYHBIX CHUTYaIlUsAX, IPOSBISATH TBOPUYECTBO H
BOOOpakeHue, ObITh HHUITMATHBHBIM.

PeryiasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHUS
Camoopranusanus:
CaMOCTOSITETIHHO OCYIIECTBIISITh TIO3HABATEIBHYIO JEATEIBHOCTH B 00JacTH (PU3UKM W aCTPOHOMHH, BBISBISTH
poOIEeMBbI, CTaBUTh U (HOPMYTUPOBATH COOCTBEHHEIE 3a1a4H;
CaMOCTOSITEJIbHO COCTAaBIIAThH IUJIAH PEIICHUS PACUETHBIX U KAUE€CTBEHHBIX 3a/lay, TUIAH BBIIOJIHEHUS MPaKTHUYECKOMN
PaboOTHI ¢ YIETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W MPEAIMTOYTCHHUIA;
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JlaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacuIupsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

crocoOCcTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO DSPYAUIIMU B 007acCTH (PUBMKH, TOCTOSIHHO IIOBBIIIATH CBOMU
o0Opa3oBaTeIbHbIA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

JaBaTh OILIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBHI B JI€SITEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
HETIsM;

BJIAJICTh HABBIKAMU MMO3HABATEIBHOU peIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUM M MBICIIUTEIIBHBIX TIPOIIECCOB,
WX pe3yJIbTaTOB U OCHOBAHUM;

UCITOJIB30BaTh MPHUEMBI peIIeKCUU JIJIst OIEHKH CUTYyaIlii, BEIOOpa BEPHOT'O PEIICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKECHUIO;

MIPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MPHU aHAIU3€E PE3YJILTATOB JACSITEIBbHOCTH;

IPUHUMATH ceOs1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTUBBI M ApTYMEHTHI IPYTUX MPHU aHAIU3€E PE3YJILTATOB JACSITEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONITHOKH.

B mporiecce mocTKeHUST TUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MPOTPaMMBbI MO0 (U3UKE JJIsI YPOBHS CPEIHETO OOIIEeTro
o0Opa3oBaHus y 00yYarOIINXCS COBEPIICHCTBYETCS SMOIIMOHABHBIN MHTEIUIEKT, MPEANOIAraroifi cOpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKIIOYAIOIIETO0 CIIOCOOHOCTh TOHMMAaTh CBOE 3MOIMOHATBLHOE COCTOSIHHE, BHUACTh HAMPABICHUS
Pa3BUTHS COOCTBEHHOM 3MOIMOHAIBHOM cephl, OBITH YBEPECHHBIM B cebe;

CaMOpETYJIMPOBaHMS, BKJIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJICHUE,
CIIOCOOHOCTD aIaITUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHUAM U MPOSBIISITh THOKOCTb, ObITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKIIOYAOIIEH CTPEMJIEHHE K JOCTHXKEHUIO LIENU W YCIEXy, ONTUMU3M, WHHUIMATHBHOCT,
YMEHHUE JEHUCTBOBATh UCXO/IS U3 CBOMX BO3MOYKHOCTEH;
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SMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh IMOHMMATh SMOLMOHAIBHOE COCTOSIHUE JPYIMX, YYHUTBIBATh €ro mpH
OCYILECTBIEHUH OOILEHUS, CHOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIHBIX HAaBBIKOB, BKIIIOYAIOUIMX CIOCOOHOCTh BBICTPAWBATh OTHOIICHHS C JIPYTUMHU JIOJbMHU, 3a00TUTHCA,
MPOSBIIATH MHTEPEC U Pa3peliaTh KOHMIUKTHI.

MNPEAMETHBIE PE3YJIBTATDBI

K konity oOydenus B 10 kaacce npeaMeTHbIC pe3ybTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpaXkaTh c(POPMUPOBAHHOCTH
y 00y4aromuxcsi yMEHHI:

JEMOHCTPUPOBATh HA MpUMEpaxX Pojib U MeCTO (pU3uKH B (DOPMUPOBAHMHM COBPEMEHHON HAyYHOW KapTUHBI MHUpA, B
Pa3BUTHH COBPEMEHHOMN TCXHUKHU U TCXHOJIOTUH, B IPAKTUYCCKOM JIEITSILHOCTH JIHOJICH;

YUUTHIBATh TPAHHUIIBI MPUMEHEHHS M3YYCHHBIX (PU3MYECKUX MOJENed: MaTepHalibHas TOYKa, WHEpIHAJIbHAs CHCTEeMa
orcuéTta, abCOJMIOTHO TBEPIOE TENO, UACATbHBIA Ta3, MOJAEIU CTPOCHHS Ta30B, JKUIKOCTEH U TBEPIBIX TeEJ, TOUYECUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHn: PU3NYECKUX 3a/1a4;

pacno3HaBaTh (U3MUYECKHE SBICHUSA (TPOIECCh) U OOBACHITH MX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJSPHO-
KUHETUYECKOW TEOpUU CTPOCHHUS BEIIEeCTBA M DJICKTPOJMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEIHOE
JBIDKCHHE, CBOOOIHOE IMaJICHUE TeJl, NBM)KEHUE M0 OKPY)KHOCTH, MHEPIUS, B3auMojieicTBue Tea, auddys3us, 6poyHOBCKOE
JIBUKEHUE, CTPOEHUE >KUIKOCTEH M TBEPIBIX TeJ, M3MEHEeHHE 00BbEMa TeN MpU HarpeBaHUM (OXJIAXKIEHWHU), TEIIOBOE
paBHOBECHE, HCTIApEHUE, KOHICHCAIIHSI, TUIaBICHUE, KPUCTAJUTH3AIUs, KUTIEHNE, BIAXKHOCTh BO3/1yXa, MOBBIIICHUE TABICHUS
ra3a IpH €ro HarpeBaHUH B 3aKPBITOM COCYJE, CBSI3b MEXKIY MapaMeTpaMH COCTOSIHHS Ta3a B M30MPOIECccax, MIEKTPHU3aAIUs
TeJI, B3aUMOJICHCTBUE 3aPSI0B;

OINMKCHIBATh MEXAaHUYECKOE JBUKEHUE, UCTIONB3Ys (PU3MUECKUE BETUIMHBI: KOOPAUHATA, MTYTh, IEPEMEIICHHUE, CKOPOCTD,
YCKOpEHHE, Macca Tela, CHUjla, UMITYJIbC Tela, KMHETWYECKasl YHEPrus, MOTCHIMadbHAs JHEPrusi, MexaHudeckas paboTa,
MEXaHUYECKasi MOIIHOCTh, IMPHU OMUCAHUM MPABWIHHO TPAKTOBATh (PU3WYECKUN CMBICT HCIOIB3YEMBIX BEIUYWH, WX
0003HaYEHUS U €AUHUIIBI, HAXOUTh (DOPMYJIBI, CBSI3BIBAIOIINE JAaHHYIO (PM3HYECKYIO BEIMYUHY C APYTUMH BEIIMUYNHAMU;
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OINKMCHIBATh M3YYCHHBIC TEIUIOBHIC CBOWCTBA TN W TEILJIOBBIC SBJICHUS, MCIONB3YS (PU3NYECKUE BEIMYHMHBI: JTaBIICHUC
rasa, TeMIeparypa, CpeIHss KHHETHYECKas SHEPTUs XAaOTHUECKOTO IBHKCHHUS MOJICKYJ, CPeIHEKBaJpaTHYHAs CKOPOCTh
MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS OJHEpPrus, pabora raza, KOAI(D(PUIIMEHT TMOJIE3HOTO ICHCTBUS TEIUIOBOTO
JBUTATEIIS, MPU OMHCAHUHM TIPABHJIBHO TPAKTOBaTh (YM3MYECKUH CMBICI HCIIOJIB3YyeMBIX BEJIMYMH, WX OOO3HAUCHUS W
SMHUIIBI, HAXOAUTh (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO PU3HUYECKYIO BEIMUMHY C IPYTHUMH BEIMYNHAM;

ONKCHIBATh W3YYCHHBIC JJICKTPUYCCKHE CBONCTBA BEIICCTBA M DJICKTPUYCCKHE SBICHUS (TMPOIECCHI), HCIOIB3YS
du3HUecKre BEIUYHMHBI: SJCKTPUUCCKUN 3apsj], JJICKTPUYECKOE II0JIe, HANpsHKEHHOCTHh TIOJISA, TOTEHIIMAN, Pa3HOCTh
NOTCHIIMAJIOB; TPH OMHCAHWHM IMPABHJIBHO TPAKTOBAaTh (DM3UYECCKUH CMBICI HMCIIOIB3YEMbIX BEJIUYHMH, WX OOO3HAYCHHS H
CMHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIUE JAHHYIO (PHU3NYCCKYIO BEIMYUHY C IPYTUMHU BEITUIMHAMM;

aHAIM3UPOBATh (PU3MUECKHUE MPOIECCHl U SBJICHUS, UCTIONb3Ysl (PU3NYECKHUE 3aKOHBI U MPUHIUIBI: 3aKOH BCEMHUPHOTO
tsarorenus, |, Il u Il 3akonsr HetoTOHA, 3aKOH COXpaHEHHUS MEXaHUYECKOW SHEPTUH, 3aKOH COXPAHCHUS MMITYJIbCA, TIPUHIIHIT
CYNEPTO3UIIUNA CHJI, TIPUHIUI PABHOIPABUS HWHEPUUATBHBIX CHCTEM OTCUETA, MOJIEKYISIPHO-KHHETHYECKYI0 TEOPHIO
CTPOCHHS BEIIECTBA, T'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETHUECKON YHEPTHH TEIJIOBOTO JBHKCHHS MOJICKYJ ¢ aOCOTFOTHOU
TEMIIEpaTypOi, TIEPBBIN 3aKOH TEPMOJIUHAMHKH, 3aKOH COXPAHEHHS JJICKTPUYECKOTo 3apsna, 3akoH KyioHa, mpu sToMm
pa3nuyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYSCKOE BBIPAXKCHUE W YCIOBUS (TPaHUIBI, 00JIACTH)
IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPHHIIUIBI JACHCTBHSI MAIlWH, MPUOOPOB M TEXHUYCCKUX YCTPOWCTB; pa3ndarh YCIOBHS WX
0€30I1acHOT0 MCII0JI30BAHUS B TOBCETHEBHOM KHU3HH,

BBHITIONTHATD SKCIEPUMEHTHI IO HMCCICIOBAHUI0 (PU3NYECKHUX SBICHHM M TPOIECCOB C HUCIOJb30BAHUEM MPSIMBIX U
KOCBEHHBIX W3MEpPEHUH, MpU 3TOM (OPMYIUPOBATh NpoOIeMy/3aady W THUIOTE3y y4eOHOTO AIKCIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEIJI0KEHHOTO 000PYy10BaHUS, POBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSMBIE ¥ KOCBEHHBbIC U3MEPCHUS (DU3NYECKUX BEIWYWH, TIPU ITOM BBHIOMPATH ONTHUMAIBHBIA CIOCOO
M3MEPEHUS U UCTIOH30BATh U3BECTHBIC METOBI OIICHKU MOTPEITHOCTEH U3MEPECHHI,
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UCCIICIOBATh 3aBHUCHMOCTH MEXAY (U3NYSCKUMHU BCIMYMHAMH C HCIIOIb30BAaHUEM TMPSMBIX HU3MEPECHHUU, MPU 3TOM
KOHCTPYHPOBAaTh YCTAaHOBKY, (PUKCHUPOBATH PE3yJbTaThl MOJYUYCHHOW 3aBUCUMOCTH (DM3MUCCKHUX BEIMUYWH B BHUJIC TAOJIHI] U
rpa)MKoB, JeJIaTh BBIBOBI IO PE3yJIbTaTaM UCCIICIOBAHNUS,

coOro1aTh MpaBmiia 0€30MMacHOTO TPy/a MPHU MPOBEACHUN HCCICIOBAHUNA B paMKax y4eOHOTO 3KCIIEPHUMEHTa, y4eOHO-
UCCIICIOBATEILCKOH M TMPOCKTHON JEATEILHOCTH C WCIIOJIB30BAHUEM HM3MEPHUTEIIBHBIX YCTPOMCTB M J1AOOPATOPHOTO
000py10BaHMUS;

pelath pacy€éTHbIC 3aa4M C SIBHO 3aJaHHON (PU3NYCCKOW MOJIEIIBIO, UCIOIB3Ys (U3HUYCCKUE 3aKOHBI M MPHHIIMIIBI, Ha
OCHOBE aHajW3a YCJAOBHs 3aJayd BBIOMpATh (PU3NUYECKYIO MOCNb, BBIACIATh (DHU3MUYECKHUE BEIMYUHBI U (HOPMYIIBI,
HEOOXOAMMBIC JUISI €€ pEeHICHHUS, MPOBOAMTH PAaCYEThl M OICHMBATH PEATBLHOCTH IOJYYECHHOrO 3HAYCHHUS (PU3UUECKOU
BCJIMYUHBI,

pelath KauyeCTBEHHBbIC 3aJaud: BHICTPAMBATh JOTHYECKH HEMPOTHBOPEUYHMBYIO ICTIOYKY PACCYXKICHHUH C OMOpOH Ha
M3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SBIICHUS;

UCTIOJh30BaTh TMPH PEIICHWH Y4YeOHBIX 3aJad COBPEMEHHbIe WH(GOPMAIMOHHBIE TEXHOJOTHH [UIsl ITOHCKa,
CTPYKTYpUpPOBaHUS, WHTEPIIPETAIMA W TPEACTABICHUS y4eOHOW M HAYYHO-TIOMYJISIPHON WHQOpMAIUH, TOTYYCHHOH W3
pa3IMYHBIX KICTOYHUKOB, KPUTUIECKH aHAJIM3UPOBATH TOJTydaeMyr0 HH(DOpMAIIHIO;

IPUBOMTH MPUMEPHI BKJIaJ]a POCCUUCKUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB B Pa3BUTUE HAYKH, OOBSICHCHHE IPOIIECCOB
OKpY’KafoIIlero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

UCTIOJIh30BaTh TCOPETHYCCKHE 3HAHUS MO (PU3MKE B TOBCEIHEBHOW KHM3HU JUIS oOecrieueHus: 0e30MmacHOCTH IpH
oOpaleHuu ¢ IpuOOpaMu M TEXHHYECKUMHU YCTPOUCTBAMH, JJISI COXPAHCHHS 3I0POBbS M COOJIOJICHUS HOPM DKOJIOTHIECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPELE;

paboTaTh B TpYIIIE C BBIMOJHCHWEM PA3UYHBIX COIUAIBHBIX POJICH, TUIAHUPOBATH padOTy TPYIIIBI, PallHOHAIBHO
pactpeaenaTh 00S3aHHOCTH M TUIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CHUTYAIUSAX, aJeKBAaTHO OICHUBATH BKIIAJ
K)XJI0T0 U3 YYACTHUKOB TPYIIITEI B PEIICHHE pacCMaTPUBACMON TTPOOIIEMBI.

K xoniy oO0yuenus B 11 kjacce nmpeaMeTHbIC pe3ysIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh C(HOPMHUPOBAHHOCTH
y 00y4JaroImuXxcss yMEHUH:
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JEMOHCTPUPOBATh HA TMPUMEPAX POJIb U MECTO (PU3MKHA B (OPMHUPOBAHWU COBPEMEHHOW HAyYHOW KapTHHBI MHpaA, B
Pa3sBUTUM COBPEMEHHOM TEXHUKA MU TEXHOJOIWH, B IIPAKTUYECKOM MEATEIBHOCTH JIKOJAEH, LEJIOCTHOCTh U €AUHCTBO
(¢u3nUecKoi KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS! W3YYCHHBIX (PU3UUYECKHX MOJEINCH: TOYCUHBIN AIIEKTPUYECKHUH 3apsiji, Tyd CBETa,
TOYEYHBII HCTOUYHUK CBETA, SiJICPHAsT MOJIEbh aTOMa, HyKJIIOHHAsI MOJIeJIb aTOMHOTO sIpa MPH pEHIeHNN (U3HUECKUX 3a/1a4;

pacmno3HaBath (hu3HUecKue SBICHUS (IIPOIECCHI) U OOBSICHITh UX HA OCHOBE 3aKOHOB DJICKTPOJMHAMHKHN M KBAaHTOBOM
GU3MKH: dIEKTpUUYECKass MPOBOAMMOCTH, TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBHUS TOKA, B3aUMO/ICHCTBHE
MarHWTOB, JJICKTPOMArHUTHAs WHAYKIHSA, JNEHCTBHE MAarHUTHOTO TIOJS Ha MPOBOJHUK C TOKOM W JBIDKYIIUHCS 3apsj,
DJIGKTPOMAarHUTHBIE KOJICOAHWST W BOJHBI, NPSIMOJIMHEHHOE pacHpOCTpaHEHHE CBETa, OTPaXXEHHWE, MpeIOMIICHUE,
uHTepdepennus, audpakuus U TOJNApU3ALMS CBETa, AUCIepcusi cBera, QorolnekTpuueckuii 3dpdext (poroaddexr),
CBETOBOE JIaBJICHME, BO3HWKHOBEHHE JIMHEHYATOrO CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHas U HCKYCCTBEHHas
PaInoaKTUBHOCTB;

OIMCHIBATh U3yUEHHBIE CBOWCTBA BEIIECTBA (IJEKTPUUECKHE, MATHUTHBIE, ONTHUECKUE, IEKTPUIECKYIO TIPOBOAMMOCTD
Pa3IMYHBIX CpPel) M DIEKTPOMArHUTHBIE SBICHHS (TIPOLIECCHI), UCIONb3Ysl (PU3NYECKUE BEITUYMHBI: dJIEKTPUUYECKHH 3apsil,
CHJIa TOKa, DJIEKTPUYECKOE HANPSHKEHHE, SJICKTPUUYECKOE COMPOTHBICHUE, PA3HOCTh MOTEHIIMATIOB, SJIEKTPOIBUKYIIAs CHIA,
pabotra TOKa, WHIYKIHWS MAarHUTHOTO TOJNs, cuia Awmmnepa, cwia JlopeHna, WHIYKTHBHOCTh KAaTYIIKH, ODHEPrUs
AIIEKTPUYECKOTO U MAarHUTHOTO IIOJIEH, MEPUOJ M 4YacToTa KoyieOaHWil B KoyeOaTeIbHOM KOHTYpE, 3apsA] M CHjla TOKa B
IpoIIecCe TapMOHMYECKHUX dJIEKTPOMArHUTHBIX KoJleOaHul, JOKYCHOE pacCTOSTHUE U ONTUYECKAas CHjla JIMH3bI, IPH ONHCAaHUN
NPaBUJIBHO TPAKTOBAaTh (PU3UUECKHM CMBICT MCHOJB3YEMBIX BEIMYMH, UX 0003HAUCHMS U €IUHHIIBI, YKa3blBaTh (OPMYIIbI,
CBSI3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMH BEIUYMHAMY;

ONKCHIBATh M3yUYEHHbIE KBAaHTOBBIE SBJIEHUS M TPOIECCH, HUCHONAB3YAd (U3MUECKHE BEJIUYHHBI: CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, AJIMHA BOJHBI U YaCTOTa CBETA, SHEPTHUS U UMIYJIbC (OTOHA, IEPUO]T MTOTypacaaa, SHEPTUS CBA3H
aTOMHBIX Si7iep, IPU OMHCAHUU MPABHIBHO TPAKTOBATh (PU3UUECKHM CMBICI HCIOJb3YEMBIX BEIMYWH, UX O003HAUYECHUS U
€IMHULBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JaHHYIO (U3MYECKYIO BEIUYMHY C JPYTMMH BEJIWYMHAMH, BBIYUCIATH
3Ha4YeHHe (PU3NUECKON BEIIMYUHBL;

32



aHATM3UPOBATh (DHU3UYECKUE TIPOIIECCHl M SBJIICHUS, UCIIONB3Ys (PU3MUECKHE 3aKOHBI U MIPHHIIMIBI: 3aK0OH OMa, 3aKOHBI
MOCJICIOBATEIPHOTO W TapaJUICILHOTO COCIWHEHHUS IPOBOJHUKOB, 3akoH J[xoyns—JIeHma, 3aK0H 3JIEKTPOMArHUTHOU
WHIYKIIUU, 3aKOH TPSIMOJIMHEHHOTO pACIpPOCTPAHCHUS CBETA, 3aKOHBI OTPAXKCHHUS CBETAa, 3aKOHBI IMPEIOMIICHUS CBETa,
ypaBHEHHE DWHINTEHHA U1l oTod(PdeKkTa, 3aKOH COXpaHEHUs SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPaHCHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHCHHUSI MacCOBOTO YHCIa, MOCTY/aThl bopa, 3ak0H paguoakTUBHOTO pacnajaa, IpH 3TOM
pa3nuyaTth CJIOBECHYHO (OPMYJIHMPOBKY 3aKOHA, €ro MAaTeMaTHYeCKOE BBIPAXXEHHWE W YCIOBUSA (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpEJICISITh HAMPABJICHUE BEKTOPA UHAYKIIUU MAarHUTHOTO ITOJISI IIPOBOJHKMKA C TOKOM, CHIIBI AMriepa u cuiibl JlopeHna;

CTPOUTH U ONHMCHIBATh H300paKCHHE, CO3/1aBACMOE INIOCKUM 3€pKaJIOM, TOHKOW JTMH30M;

BBITIOJTHATE JKCIICPUMEHTHI 10 HMCCIICIOBAaHUIO (PU3NYCCKUX SBJICHUW W TMPOIECCOB C HCIIOJIB30BAaHUEM IPSMBIX H
KOCBEHHBIX HM3MEpPEHUH: Mpu 3TOM (HOPMYIMPOBATh MPOOJIEMYy/3aady W THUIOTE3y Yy4eOHOro 3KCIIEpPUMEHTa, COOMpAaTh
YCTaHOBKY W3 TPEI0KEHHOTO 000PYyI0BaHUS, IIPOBOIUTH OMBIT U (POPMYINPOBATH BEIBOIHI,

OCYIIECTBIIATH MPsIMbIe M KOCBEHHBIC M3MEpEHUS (PU3UYECKUX BEJIMYMH, IMPU 3TOM BBIOMPATh ONTHUMAIBHBIA CIOCOO
M3MEPECHHS U UCTIOIB30BaTh N3BECTHBIC METO bl OI[EHKH TIOTPEITHOCTEH N3MEPECHHUIA;

MCCIICJIOBATh 3aBUCHUMOCTH (PH3UYECKHUX BEJIMYMH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUI: TIPU 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (DMKCHPOBATH PE3yIbTaThl MOJYICHHON 3aBUCUIMOCTH (DM3MYECKHX BEITUYMH B BHJIC TaOIHIl U TpadUKOB, J1eIaTh
BBIBOJIBI IO PE3YJIbTATaM MCCIICIOBAHNS;

co0JIr0/1aTh MpaBmiIa 0€30MacHOro TpyAa MpH MPOBEACHUH HUCCIEOBAaHUN B paMKaX y4eOHOro SKCIEepUMEHTa, yaeOHO-
WCCJIEIOBATEIbCKOM M TIPOEKTHOW JEATENbHOCTH C HCIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOHUCTB H J1aOOPATOPHOTO
000py10BaHMS;

peniath pacu€THbIC 3a7a4u C SIBHO 3aJaHHON (hPU3UYECKOW MOJEINBIO, UCIIONB3Ys (PU3NUECKHE 3aKOHBI U MPUHIIUIIBI, HA
OCHOBE aHaiW3a YCIOBHS 3a7a4d BBIOUpATh (DU3UYECKYI0 MOJACNb, BBIACHATh (PU3WUECKHE BEIMYMHBI U (OPMYIIHI,
HEeoOXoMuMbIe i €€ pEeIIeHHs, MPOBOJAUTH PACUYEThl W OICHWBATh PEATbHOCTHh IMOJIYYEHHOTO 3HA4YeHUS (U3UUECKOU
BEITUYHHBI
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pemaTh KadyeCTBEHHbIE 3aJaYd: BBICTPAMBATH JIOTMYECKHM HENPOTHBOPEUMBYIO IENOYKY PACCYXACHUU C OMOpPOM Ha
M3Y4YEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

UCIIOJIb30BaTh MPU pEIIeHHH Y4YeOHbIX 3a7ady COBpPEMEHHbIE HH()POPMALMOHHBIE TEXHOJOTMU IS TIOUCKA,
CTPYKTYPUPOBaHHUSA, MHTEPIPETAMU U MPEACTaBICHUS y4eOHOM M HAyYHO-HOMYISPHOW HH(POPMAlUM, MOJYYEHHOU u3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMyr0 HH(POPMAIIHIO;

OOBSACHATh NPUHLMIBI ICUCTBHUS MAaIlUH, IPUOOPOB U TEXHUYECKUX YCTPOWCTB, pa3inyaTh YCJIOBHS UX O€30MaCHOTO
UCITOJIb30BAHUS B IOBCEHEBHOM KU3HU;

NPUBOJIUTH TNPUMEPHl BKJIAJAa POCCHUCKUX M 3apyOEKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE HAayKH, B OOBICHEHHE
IPOLIECCOB OKPY’KAOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS IO (PU3MKE B IMOBCEAHEBHOM KXM3HM Ui oOecrieyeHusi 0e30MacHOCTU TMpU
oOpalieHuu ¢ TpudopaMu U TEXHUYECKUMHU YCTPONCTBAMU, JIsl COXPAHEHHS 3I0POBbs M COOJIIOIEHUS HOPM SKOJIOTHYECKOTO
NOBEJEHUS B OKPY’KaIOIIEH Cpeae;

paboTaTh B TpyIIe C BBINOJIHEHHEM Pa3UYHBIX COIHUAIBHBIX POJIEH, MIAaHUPOBATh PabOTy TPYMIMBI, PAMOHAILHO
pacnpenensiTh 00s3aHHOCTH U TUIAHUPOBATH JIEATENBHOCTh B HECTAHJAPTHBIX CHUTYallUAX, aJE€KBaTHO OIEHUBATH BKJIAJl
Ka)KJIOTO M3 YYACTHUKOB I'PYIINBI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHR! COXPAHSHI B MEXALIKS https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 C 4
TPOCHHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHOC PO https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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MHUHUCTEPCTBO NPOCBEIEHUS POCCUMCKOM ®EJIEPAIIUU
MunncrepcTBo o0pa3zoBanus CTaBpoONoJIbCKOr0 Kpas
Aavunuctpauus CoBeTCKOro ropoackoro OKpyra

MOY "COHI Ne 7 ¢. OTrka3zHoe»

PACCMOTPEHO COTI'JTACOBAHO YTBEPX/IEHO
Ha 3aceganuu MO ¢usuko- 3amecTtuTenb qupexropa no Y BP Hupextop MOY "COII Ne 7 ¢.Otkaznoro"
MaTEMaTUYECKOTO ITUKJIIa
ITpotokon Ne 1 ot «30» 08 2024 r. bapcykosa /1T Pynenxo I'.B.
3BepeBa H.H. [Tpukaz Ne ot «01» 09 2024 .

IIpuiio:xxenue k padoueil nporpamMmme
(ID 760360)
yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb)

s ooygaromuxcs 10-11 kimaccos

ceso OTka3sHoe, 2024
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPO/IE.
1 Hayunsie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 05.09 bubmmorera [JOK
v o https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u MecTo pusuku B

5 (hopMHUPOBAaHUH COBPEMEHHOM 1 07.09 bubnuoreka [IOK
HAay4YHON KapTHHBI MHpPa, B ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKECHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 12.09 bubmuorexa [JOK
nBrokeHud. [lepemenienne, CKOpocTh, ' https://m.edsoo.ru/ff0c3508
YCKOPEHHE
PaBHOMEpHOE NpAMOJIMHENHOE bubnuoreka [JOK

4 1 15.09
IBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 19.09 bubnunoreka [JOK
JIBU>KEHUE ' https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majieHre. Y CKopeHue 1 21.09 bubmuoreka [JOK
CBOOOIHOTO IMTaCHUA ' https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe n1BUXKEHUE.

7 JIBr>keHre MaTepuaibHON TOUYKH IO 1 26.09 bubmorexa HOK

P ' https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipunuun otHOCUTENBHOCTH ["anunest. 1 28.09 bu6mmoreka [JOK

40



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepsbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

9 CYyIepro3uIuu cuil. Bropowu ?aKOH 03.10 httos://m.edsoo.ru/ff0c3bes
HeroToHa ans MmaTepuanbHOU TOUKU

10 Tperun 3akoH HeroTona nis 05.10 bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TsKecTH. [lepBas kocmudeckas 10.10 brbmmorexa [OK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec 12.10 bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduumeHt Tpenus.

13 Cuina cznpomBnefmq:f npu ,I[BI/DP;(GHI/II/I 17.10 bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpaliaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. 19.10 bu6mmoreka [IOK
MowmenT cunbl. [1nedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUYKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. 2410 bubnnoreka [JOK
Wmiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHITBIL.

16 Kunernueckas 3Heprusi MaTepuaIbHON 26.10 bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanpHas sHeprus. 07.11 bu6mmoreka [JOK
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[ToTenumanpHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATIBHBIC
cuitel. CBs3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aKoH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

09.11

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

19

JlabopaTtopHnas pabota «lccnenoBanue
CBs3U pa6OTI)I CHJIbI C UBMCHCHUEM
MEXaHWYECKOH SHEePTHH TeJla Ha
MIPUMEpPE PACTSHKEHUST PE3HHOBOTO
KTyTa»

14.11

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

16.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKOH Teopuu. bpoyHOBCKOE
newkenne. Juddysus

21.11

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKCHUS U
B3alMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23.11

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosiHHas ABOFaI[pO

28.11

24

TemnmoBoe paBHOBECHC. TeMnepaTypa

30.11
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u e€ n3mepenue. [llkana remneparyp
Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bub6mmorexa [{OK

25 ypaBuenue MKT 0>.12 https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa
26 CpeaHEN KUHETUYECKOM SHEPrUuun 07.12 bubnuoreka [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH [lanpToHa. ['a30BbIC 3aKOHBI 12.12
JlabopaTtopHnas pabota «lccnenoBanue
28 3aBHCHMOCTH MEXIY MapaMeTpaMu 14.12
COCTOSIHUS Pa3peKEHHOT0 Ta3a
29 H3omporiecchl B UIealilbHOM ra3e u ux 19.12 bu6moreka [IOK
rpaguvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U
30 crroco0n1 e¢ m3menenus. KomnaecTBo 1.1 bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza
bubnuoreka [JOK
31 Buzet rennonepesatin 26.12 https://m.edsoo.ru/ff0c5¢36
Y nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonnuecTBo TEIIOTHI pu 28.12
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc
33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpoleccaM https://m.edsoo.ru/ff0c5efc
34 HeoOGpatumocTs nporeccoB B bubnuoreka [IOK
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npupoje. Bropoit 3akoH
TCPMOJUHAMHUKN

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TermoBoi

bub6mmorexa [{OK

35
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MPOOIEMbI
TETIOIHEPTEeTHKH

38 O6o0matomuii ypok «MostekynsipHas bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938
KonTponbHas paborta no teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcnapenue v kurneHue https://m.edsoo.ru/ff0c63b6
AGCOIIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [JOK

AES. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

42 amopdHbIe Tea. AHU30TPOITUS bubnunoreka [JOK
CBOMCTB KpHCTasLioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiybl. CoBpeMEHHbIE MaTePUAIIbI
[1naBneHue U KpUCTATUIA3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIUIOTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIIOBOLO bajanea https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc
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3apsI0B

[IpoBOAHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IMOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBO P https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO 3apsiaa
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH DIIEKTPUYECKUN bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB EKTPUYECKOro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
AIEKTpUYECKUX Nojien. JInnun https://m.edsoo.ru/ff0c6df2
HAINPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTOo
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
MOTEHIIHAIOB
[TpoBOAHWKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmiorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudeckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMrkocTh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO Eubmorexa HOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3allnTa.
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3azemiieHHE IEKTPOIPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IocTOSIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas padboTa
«M3ydeHune cMEIaHHOTO COCTMHEHUS
PE3UCTOPOBY

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH Jxoynsa-Jlenma

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«M3mepenune DJ1C ucTouHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

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

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

ITomynpoBOAHUKH, UX COOCTBEHHAs U

IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-nepexona. [lomynpoBoaHUKOBBIE
npubOopsI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 pacIuiaBax 3JI€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNeKTpUYECKUU TOK B raszax.

63 CamocToATenbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psaa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edso0.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas paboTa o Teme

66 «nekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
aneKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PezepBubiit ypok. KonTpoJsibHas 1 bubnunoreka [JOK
pabora 1o Teme "IIeKTpoIMHaAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maromui ypok 1 bubnunoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:e}[l/lﬂ zgg)a22§:Tenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa critb https://m.edsoo.ru/ff0c9df4
Jlopenua

5 DOnekTpoMarHuTHas UHAYKIUs. [loTtok 1

BEKTOpa MarHuTHoU nuaykuuu. J/1C
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MHIYKIHU. 3aKOH JIEKTPOMarHUTHOM
naaykuun Papanest

Jlaboparopnas padoTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTuBHOCTB. SIBIEHUE
camonHaykuuu. DJ1C caMOMHAYKIUY.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE T0JjIe

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

TexHnueckune ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHIYKIIMOHHAs I1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas paboTa o teme
«MarauTHo€ II0JI€E.
DneKTpOMarHuTHasK UHIYKITUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKUE
kosebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHHU.
[IpeBpaienue suepruu

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

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia Majiblx KojeOaHHii rpy3a Ha
HUTH OT JUIMHBI HUTHU ¥ MacChl Tpy3a»
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14

Kone6arensubd KOHTYp. CBOOOJHBIE
AJIEKTPOMArHUTHBIE KOJICOAHUS B
U/IeNIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaorus Mexx1y MEXaHn4eCKUMHU U
AJIEKTPOMArHUTHBIMU KOJIEOaHUAMU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUSA SHECPIrur B UACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid ToK. CUHYCOUIATbHBIA
MepEeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMILUTUTYAHOE U
JEUCTBYIOLIEEe 3HAUCHHUE CUJIbl TOKA U
HaMpsHKEHUS

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

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

19

YCTpOHCTBO U MPAKTHYECKOE
MIPUMEHEHHE NEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepe1ad

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

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnosib30BaHus
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3JIEKTPOSHEPIUHU B IOBCEIHEBHOU
KHU3HN

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. CkopocTh

bubmmoreka [{OK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunsie U TPOI0JIbHBIEC BOTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuoreka [JOK
3ByKa. BeicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBOWCTBA 1 cKopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
ANIEKTPOMATrHUTHBIX BOJIH
[TpuHIUIIB PaTUOCBI3N U
24 TeneBueHus. Pa3Butue cpencTs
cBs13U. Pagnosiokamus
o5 KonTtponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnmuorexa [JOK
Toueunslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
27 oTpaxeHus ceta. [loctpoeHue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
08 BHYTpeHHee oTpakeHue. IIpenenbHbin bubnuoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS
29 JlaGopatopHas pabora «3mepenue bubnuorexa [IOK
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https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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IOoKa3aTeJid MPCJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JIunzel. [locTpoenue nzodpaxeHuii B

bubmmoreka [{OK

30 muH3e. DopMyia TOHKOH JTMH3EI. httos://m.edsoo.ru/ffocdde
YBenuueHue JUH3bI
Jlaboparopuas paboTa
31 «HccnenoBanue CBOMCTB
M300paKeHUH B JIMH3AX)
Hucniepcust cBeta. CIIOXKHBIA cOCTaB
32 6enoro csera. L{Bet. JJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 WNnTtepdepenmus creta. dudpaxius bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckne mpuOOPHI M YCTPOUCTBA U
yCIIOBUSA UX 0€30IaCHOTO MPUMEHEHUs
['panupl MPUMEHUMOCTH
36 KJIACCUYECKOW MexaHUKH. [locTynarsl bubnuoreka [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amMe/yieHre BpEMEHHU U COKpaIlleHue Bu6mmorexa LIOK
https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMMNYIbC PEISITUBUCTCKON
38 gacTullbl. CBS3b MAaCChI C SHEPTUEH U Bu6mmorexa LIOK
https://m.edsoo.ru/ffOcfc68
UMITYTECOM. DHEPrusl MOKOs
39 KonTtponeHas padora «OnTHKa. bubnuorexa [IOK
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OcHOBBI cnienManbHOM Teopun
OTHOCHTEIIBHOCTI

https://m.edsoo.ru/ff0cf6f0

®otonbl. opmyna [Tnanka. Dueprus

bubmmoreka [{OK

40
1 UMITYJIbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
noInOTEKA
41 otoddderra. OubITel A. .
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTor(dekTa. YpaBHEHUE
- (11 P P bubmmoreka [IOK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gorosrdpdexra
Jasnenne ceera. OnbiTol I1. H.
43 JleGenena. XuMuueckoe JEUCTBUE bubmorera [JOK
JeBa. a1 https://m.edsoo.ru/ff0d04a6
cBETa
TexHuyeckue ycTpoicTBa u
MPaKTUYECKOE MPUMEHCHHE:
44
dboToreMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemenne 3agau mo reme «JI€MEHTBI bubnmuorexa [JOK
KBAaHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio 0-4acTu bubmorexa HOK
PPOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubnuoreka [JOK
47 I1 b
OCTYHATHL Bopa https://m.edsoo.ru/ff0dOafa
H3nydenne u mornouieHre (OTOHOB
48 i I/I}ll'lqe exoie aTOM:I co H(;I;O OBHSA bubmotera [JOK
p pexOA . a P https://m.edsoo.ru/ff0dOafa
SHEPrUU Ha Apyroi. Buasl criekTpos
49 BonanoBbie cBoxcTBa yacTHIl. BoIHBI bu6mmoreka [JOK
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ne bpouns. KopnyckyisipHo-
BOJIHOBOM nyasiu3M. CIIOHTaHHOE U
BBIHYXACHHOC U3JTYyUYCHUC

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI

Pesepdopraa no onpenenenuto cocraBa

PAaAOAaKTUBHOI'O U3ITYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaIMOaKTUBHOCTHU Ha )KUBBIE
OpraHU3MBbI

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uzinydyeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HYKJIOHOB B sijIpe.

S nepubie peakuuu. AnepHbId
peaktop. [IpoGnembl, TepCeKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
PErucTpayu 3J€MEHTAPHBIX YaCTHII.
Kpyrabiit cton «®yHaameHTanbHbIe
B3auMoOJeucTBUA. EqnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3nH0r0 HeOa. Co3Be3aus,
SIPKUE 3BE3/IbI, MJIAHETHI, UX BUIUMOE
nBmkeHre. CoJIHEUHasl cucreMa

54



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

56

Connne. ConHedHas aKTUBHOCTb.
Ncrounuk sneprun CoJiHIA U 3BE3]T

57

3BE3/1bl, KX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTEeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€311. CoBpeMeHHbIE
MIPEACTABICHUS O MIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [Iyre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamakTtuke. ['anaktuku. YepHsle
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acCTpOHOMUU

61

KonTtponbHas padoTa «I1eMEeHTBHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

63

O6o6maromuit ypok. Ponb u Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb
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¢u3nveckoit Teopun B GopMUpOBAHUH
NpeacTaBiIeHU 0 PU3nIecKoi
KapTUHE MHpa

Oo6o06maromuit ypok. Mecto
65 (bu3n4ecKoil KapTUHBI MHpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-

HAay4YHBIX MPEJCTABICHUNA O IPUPOJC

66 PesepBHbIl ypok. MarautHoe noie.

DneKTpOMarHuTHasE WHIYKITUS

Peseprubiit ypok. Ontuka. OCHOBBI
67 CHCIHATEHON TeOpHH
OTHOCUTEIBHOCTH

Pesepnsrii ypok. KBanroBas ¢usuka.
68 DJIeMEHTHI aCTPOHOMHUU U

acTpopU3UKHU

bu6moreka [IOK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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