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HosicHuTeIbHAS 3alIUCKA

Pabouass mporpamMma >IeKTUBHOTO Kypca mo ¢(usuke pa3paborana Ha ocHoBe DenepanbHOTO
KOMIIOHEHTa TOCYJapCTBEHHOIO CTaHJapTa cpeaHero obmero oOpa3oBanus; denepanbHOro 3akoHa
Poccuiickoit @enepanuu ot 29 nekabps 2012r. N 273-d3 «O06 obpazoBanuu B Poccuiickoit deneparymy;
Ha OCHOBaHMHM TpHKaza MwuH. 00p. Hayku ot 31.12.2015 roma Nel578 «O BHeceHMHM H3MEHEHUH B
benepanbHBIi  TOCYNapCTBEHHBIH  O0pa3oBaTEeNbHBIA  CTAHAAPT CpPEAHEro oO0miero  oOpazoBaHMS,
YTBEPKIEHHBINA MTpUKa3oM MuHHCTEpCTBa 00pa3oBaHus W Hayku Poccuiickoit deneparuu ot 17 mas 2012
roga Ne413»; ¢ yaerom [IpumMepHOl mporpaMMbl cpeaHero oomero oopazoBaHus Mo (Gpu3MKe U aBTOPCKOM
nporpamMmbl 1o Gu3UKe 11 001eo0pa3oBaTenbHbIX yupexaenui .5, Mskumesa, b.b. byxosnesa, H.H.
Cotckoro, B.M. Yapyruna nmox penakiueit H.A. [TappentreBoit « DU3NUKA 10-11 knaccer. Knnaccuaeckmii
Kype», M. «lIpocsemienue», 2017 rog.

Pabouas nmporpamMma opueHTHpOBaHA Ha y4eOHO-METOIMYCCKUI KoMIuteke: yueOnuk ['.5. Mskuiesa,
b.b. byxosnesa, «®U3UKA 11 knacc. Knaccuueckuii kypey», 6a3oBblii ypoBeHb, M. «IIpocsemenue» 2014
r; 3agauyHuK A.ll. PeivmkeBuu «@usmka. 3amaunuk 10-11», M. «poda», 2018 r; paboune mporpammsl

«Dmsuka. Kmaccuuecknit kypc. «O®U3MKA 10-11», 06a3oBwii ypoBenb A.B. Ilaranuna, M.
«IIpocBemenuer, 2017 r.
Heabio snexktuBHOro KkKypca «Pemenue 3amanuii EI'D mo Qusuke» ABIIsIETCS OOecrieueHne

JOTIOTHUTEIBHON MOIJEPKKH YUaIIMMCs KIIacCOB YHUBepcalbHOro o0yuenus i craun EI'D no dusuke.

Omna opueHTHpYET yuuTeNsl Ha JAJIBHENIIEE COBEPILIEHCTBOBAHUE YXKE YCBOECHHBIX yYaIllUMHUCS 3HAHUM
u ymeHuil. Jlyig 3TOro Bcsl IporpaMMa JIE€IUTCS Ha HECKOJBKO pasnenoB. IlepBblil pa3gen 3HAKOMUT
LIKOJIBHUKOB C MUHHUMAJIbHBIMU CBEIEHUSMH O MOHATUU «3aJada», JacT MPeICTaBICHUE O 3HAYCHUU 3a]a4
B JKM3HH, HayKe, TEXHUKE, 3HAKOMUT C PA3JIMYHBIMU CTOPOHAMHU paboThl ¢ 3ajadyaMu. B yacTHOCTH, OHU
JIOJKHBI 3HaTh OCHOBHBIE IPUEMBI COCTaBJICHUS 33/1a4, YMETh KjIaccu(UIUpOBaTh 33a4y [0 TPeM-YeTbIpeM
OCHOBaHHUsIM. B mepBoM pazzerne mpu pelieHnd 3a1ad 0co00e BHUMAHHE YACSIETCS MOCIeI0BaTEIbHOCTH
JelcTBUM, aHamu3y (U3NYECKOIro SBJICHMS, MPOTOBAPMBAHMIO BCIYX pELICHUS, aHAJIU3y MOJYYEHHOTO
orBera. Ecnu B Hawasie paszaena JUisl WUIFOCTPALUMU HMCIONb3YIOTCS 33/a4d M3 MEXaHUKH, MOJIEKYJISPHOU
(bu3uKy, 3IEKTPOAUHAMUKY, TO B JajbHEHIIEM pellarTcs 3ajadyd U3 pas3zienoB Kypca ¢usuku 11 knacca.
[Ipu moBTOpeHHMH OOOOIIAIOTCS, CHCTEMATH3HPYIOTCA KaK TEOPETHUECKUH Marepual, TaKk M TPUEMBI
pelieHns 3ajad, INPUHUMAKOTCS BO BHUMAHUE LEJIUM IOBTOPEHUS IPU MOATOTOBKE K €AUHOMY
rOCyJapCTBEHHOMY 9k3aMmeHy. (Oco0oe BHHMaHHE CIEAYeT VyICIWUTh 3a/adyaM, CBS3aHHBIM C
npo¢eCCHOHATBHBIMU MHTEPECAMH IIKOJIBHUKOB, a TaKXe 3ajJadaM MeXIpeAMETHoro cojepxanus. I[lpu
pabore c 3amayaMu cieayeT oOpamaTh BHHMaHUE Ha MHPOBO33PEHYECKHE U METOJI0JIOTUYECKUE
00001eHus: MOTpeOHOCTH OOIIecTBa M IOCTAaHOBKA 3ajay, 3aJjauyd M3 HUCTOPUU (PU3UKH, 3HAUYEHUE
MaTeMaTUKU JUIsl PELIeHHs] 3aJad, O3HAKOMJIEHHME C CHUCTEMHBIM aHaIu30M (U3UYECKUX SIBICHUU IpHU
pelIeHnn 3a1a4 U Aap.

[Ipu n3ydyeHuu nepBoro pasziesa BO3MOXKHBI pa3IudHble (POPMBI 3aHITHI: paccka3 U Oecefa yuuTens,
BBICTYIIJICHUE YYEHMKOB, MOAPOOHOE OOBSICHEHHE MPHUMEPOB PEIICHUs 3a]ay, KOJUIEKTUBHAS MOCTaHOBKA
SKCIIEPUMEHTAJIBHBIX 3aJ]1a4, MHANBUIyalIbHAsl U KOJUIEKTHUBHAs paboTa MO COCTAaBJICHUIO 33a]a4, KOHKYpC Ha
COCTaBJICHHE JIyUIlIel 3a/la4M, 3HAKOMCTBO C Pa3JIM4YHBIMHU 33aJa4HUKAMU U T. . B pe3ynbrare MKOJIbHUKA
JOJDKHBI YMETh KJacCHU(PUIMPOBATh NMPEJIOKEHHYIO 3a7ady, COCTaBJATh MPOCTEHIINe 3a1adyu, MOocieno-
BaTEJIbHO BBINOJIHATH U TPOrOBAPUBATE ATAIIBI PELICHMS 3a/1a4 CPEIHEN CI0KHOCTH.

[Ipu pemienuu 3amad 1Mo MeXaHUKE, MOJEKYJISIPHON (PU3MKE, AJIEKTPOJMHAMUKE TJIABHOE BHUMAaHME

oOparaercst Ha (OpMHUpPOBaHHE YMEHUN pellaTh 3a/1aui, Ha HAaKOIUIEHHWE ONbITa PEIICHUs 33/1a4 Pa3IuuyHOM
TpyaHocTu. Pa3BuBaeTcs camas o0111asi TouKa 3peHHsI Ha pellleHre 3a/Jaul KaK Ha OMHCaHue TOro WM MHOTO
¢busnueckoro sBieHus ¢uznyeckuMu 3akoHamu. CojepkaHue TeM MOJA00paHO Tak, YTOObl (OPMUPOBATH
MIpY PELICHUH 33]]a4 OCHOBHBIE METO/bI JAHHON (PU3UYECKOM TEOpUH.

CopepxaHue NPOrpaMMHBIX TE€M OOBIYHO COCTOMUT M3 TpeX KOMIIOHEHTOB. Bo-mepBbix, B Hel
OTIpesieNieHbl 33/1a4d IO COJAEP)KAaTEIIbHOMY MPU3HAKY; BO-BTOPBIX, BBIJIEICHBI XapaKTepHbIE 3a/audl WU
3aJlauM Ha OT/IeJIbHbIE IPUEMBI; B-TPEThUX, TaHbl YKA3aHUS 110 OPraHU3alMH ONPEIEICHHOMN 1eATEeIbHOCTH C
3aauamMu. 3aJa4um yquTesb MoAOUpaeT UCXOId U3 KOHKPETHBIX BO3MOXKHOCTEH ydamuxcs. Pekomenayerces,
IpeX/e BCEro, MCHOJIb30BAaTh 33JaYHUKH M3 IPEJUIaraeMoro CIUCKa JHUTEpaTyphbl, a B HEOOXOAMMBIX
cllyyasiX IIKOJbHbIE 3afayHUKH. [lpu 3ToM cremyer moaduparh 3aaddl TEXHUYECKOTO M KpaeBeq4ecKOro



COJlepKaHUsA, 3aHUMATEIBHBIE M OKCIEpUMEHTaNbHblE. Ha 3aHATHAX NPUMEHSAIOTCS KOJUICKTHBHBIE U
WH/IMBUYyalIbHBIE (POPMBI pabOTHI: NOCTAHOBKA, PEIICHUE U OOCYXKJIEHHE pELIeHMs 3ajad, IMOATOTOBKAa K
OJIMMITHAJIE, TO00P M COCTaBIICHHE 3a/1a4 HAa TeMy U T. . IIpeanonaraercss TakkKe BBITOJHEHHE TOMAITHUX
3alaHMi 10 PElICHUIO 3a7a4. B uTOre IIKOJBbHUKU MOTYT BBIUTH Ha TEOPETHUYECKUH YPOBEHb pELICHUs
3a/1a4: peuIeHUue M0 ONIPEIEICHHOMY IUIaHY, BJIAJICHUE OCHOBHBIMU IIPUEMaMH pELICHUs, OCO3HAHUE
JESTEeIbHOCTH MO PELICHUIO 33]]aui, CAMOKOHTPOJIb M CAMOOIICHKA, MOJICIMPOBAaHUE (PU3MUYECKUX SBICHUH.

JINYHOCTHBIE U METANIPEAMETHBIC PE3YyJIbTAaThl 0CBOCHHS KypcCa BHeypO‘lHOﬁ JACATCJIBbHOCTH

Byayr copmupoBanbi:
YyBCTBO TOPJIOCTH 332 POCCHHMCKYIO (PM3NYECKYIO HAyKy, TYMaHU3M, MOJOKHUTEIbHOE OTHOIICHUE K

TPy, LEICYyCTPECMIICHHOCTb;
TOTOBHOCTb K OCO3HaHHOMY BBIOOpY AajbHEHIEe 00pa3oBaTeIbHON TPACKTOPHH;

YMEHHE YIPABIATh CBOCH ITO3HABATENBHON AEATEIbHOCTHIO;

LEHHOCTH 00pa30BaHUsl, JUYHOCTHOW 3HAYMMOCTH (DU3WYECKOTO 3HAHMUA HE3ABUCHMO OT
poeCCUOHATILHON AEATEIbHOCTH, HAayYHBIX 3HAHUM M METOJOB MO3HAHMs, TBOPYECKOH CO3MIATENbHOM
JEATeNbHOCTH, 310POBOro 00pas3a JKU3HH, IPOLECcCa AUATOTNYECKOT0, TOJIEPAHTHOIO OOIEHUS, CMBICIOBOTO
YTEHHS;

[103HABATEJIbHbIE HHTEPECHI, MHTEJUIEKTYaIbHbIE M TBOPUECKHUE CIOCOOHOCTH yJallluXcsi;
yOeXIEHHOCTh B BO3MOXKHOCTH IIO3HAHUS NPUPOAbI, B HEOOXOAMMOCTH Pa3yMHOI'O HCIIOJIb30BaHUS
JOCTUKEHUM HAyKM M TEXHOJIOTMH JJIsl JAJbHEHIIEro pa3BUTHUS YEJIOBEYECKOro OOIIECTBA, YBAXKEHHUE K
Hay4YHOH JEATEeNIbHOCTU JIOJIeH, MOHMMaHUS (U3UKM Kak 3JIEMEHTa OOLIeueIOBeUYeCKOM KyIbTyphl B
HMCTOPUYECKOM KOHTEKCTE.

MOTUBalUsl 00pa3oBaTeNbHON  JEATETbHOCTH  Y4YalMXCSl KaK OCHOBbI ~ CaMOPa3BUTHUS U
COBEPIICHCTBOBAHUS JIMYHOCTM HAa OCHOBE T'€PMEHEBTUYECKOIO, JIMYHOCTHO-OPUEHTHUPOBAHHOIO,
(eHOMEHOIOIMYECKOT0 ¥ 3KOJIOT0-3MIaTUHHOTO OIX0/10B.

MertanpeameTHbie pe3yJibTaThl
B OCHOBHOII LIKOJIE MPEACTABICHBI TPEMS IPyIIIaMH YHUBEPCAIbHBIX YUEOHbBIX NEHCTBUI.

PerJIHTI/IBHLIe YHUBEpPCAJbHBIC y‘-l66Hl)Ie JelcTBUA

BbhinycKHUK HAy4YUTCH:

CaMOCTOSITENILHO OINpPEAeIsATh YUeOHYI0 3a7auy Ha OCHOBE COOTHECEHMS TOTO, YTO y>K€ U3BECTHO U
YCBOEHO yYalllUMHUCS, ¥ TOTO, YTO €I HEU3BECTHO;

CaMOCTOSITENIbHO OIPEAENISTh MOCIEI0BATEIbHOCTh MPOMEKXYTOUHBIX II€JIEH C y4€TOM KOHEYHOIO
pe3yJsibTaTa; COCTaBIATh IJIaH U MOCJIEI0BaTENbHOCTD JIEHCTBUM;

MPEABOCXHUILATH PE3YNIBTAT U YPOBEHb YCBOCHHUS, €TO BPEMEHHBIX XapaKTEPUCTHK;

KOHmMpOoauposams Croco0 NEeUCTBUH W €ro pe3yiabTaT C 3aJaHHBIM ATAJIOHOM, OOHApPYXHBATh
OTKJIOHEHHMSI ¥ OTJIIMYHSI OT HTAJIOHA;

KOppekmupo8amy, BHOCUTh HEOOXOIUMBIE JOTIOTHEHUS U KOPPEKTUBHI B IUIaH M CIIOCOO JIEHCTBUS B
ClIy4ae pacxX0KJICHHs 3TaJIOHA, PEaIbHOTO JACHCTBUS U €ro MPOAYKTa;

oyeHusamv, BBIIENSATh W OCO3HABaThb TO, YTO YK€ YCBOEHO M YTO €IIe MOJJIEKUT YCBOEHHIO,
0CO3HaBaTh Ka4e€CTBO U YPOBEHb YCBOCHNS,

camopezynuposams U MOOWIN30BaTh CUJIbl M SHEPTUIO; BOJIEBOE YCWIJIME, BBIOMpPATh CHUTYalHIO
MOTHBAIIHOHHOTO KOH(IIMKTA U TPEOJI0JICBATH MPETSITCTBHSL.

Ilo3naBaTenbHBbIC YHHBeEPCAJIbHbIC YUeOHbIC e CTBUSA

Buvinycknuk nayuumcsa:

CaMOCTOSITENIFHO BBIIENSATh W (OPMYIMPOBATH ITO3HABATENBHYIO II€NIb; WCKaTh W BBIICISATH
HE00X0MMYI0 HH(pOPMALMIO; CTPYKTYpUPOBaTh 3HaHHWA; BBIOMpaTh HaubOosee 3(p(eKTUBHBIE CIIOCOOBI
peleHust 3a/1a4; KOHTPOJIUPOBATh W OLIEHUBATH MPOIECC U PE3YNIbTAThl JACATEIbHOCTH; OCMBICIHBATE IIE]Th
YTEHUS U BHIOMPATh BUJ YTEHUS B 3aBUCHUMOCTH OT 1IEJIH;



aJIeKBaTHO, OCO3HAHO M MPOU3BOJILHO, CTPOUTH PEUYEBOE BBICKA3BIBAHME B YCTHOM M MUCHMEHHOMU
peuu, nepenaTh cofepxKaHue TeKCTa B COOTBETCTBUU C LIETBIO U COOMIOAATh HOPMBI IIOCTPOEHUS TEKCTa;

CTaBUTHh U (HOPMYIHPOBATH MPOOJIEMBI, CAMOCTOSTEIFHO CO3/1aBaTh aITOPUTMEI ACSITEILHOCTH TPU
pelieHrny npobiieM TBOPUYECKOTO U TOMCKOBOIO XapaKTepa;

JNIEUCTBOBATh  CO  3HAKOBO-CUMBOJIMYECKHMMH  CpPEICTBAMH  (3aMelIeHUEe,  KOJAUPOBAHHE,
JEKOIUPOBAHKE, MOJICTTUPOBAHUE).

YCTaHABIIMBATh CBS3U M OTHOIICHUS B JFOOOW 00acTH 3HAHWS, MMPOU3BOIUTH MPOCTHIE JIOTHUECKUE
neicTBUs (aHamu3, CUHTE3, CpaBHEHHE, 00OOIIeHHE M Jp.), a TAKKE COCTaBJATH JIOTUYECKHE OIeparuu
(moctpoeHue OTpULIAHUS, YTBEPKIACHUE M OMPOBEPraTh MOCTPOEHHBIE PACCYKICHHUS C HCIOJIb30BAHUEM
Pa3IMYHBIX JOTMYECKUX CXEM — UHIYKTUBHOW WM JE€AYKTUBHOM).

peoOpa3oBEIBATh yUYEOHBI MaTepuai, MPEACTaBIATh JCUCTBUS MOOeIUpO8aHUs, BBITIOTHITH
¢byHKIIMM oTOoOpakeHHs Yy4yeOHOro MaTepuana; BbBIICNSTH CYIIECTBEHHOE, OTPbIBaTh OT KOHKPETHBIX
CUTYaTUBHBIX 3HaYCHHI; POpMUPOBATH 000OIIICHHBIC 3HAHUS.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHLIC yqeﬁnble aelcTBUA

BrinycKkHUK HAy4YUTCH:
obecreunBaTh COIMAIBLHYI0 KOMIETEHTHOCTh M CO3HATEIBHYIO OPHEHTAlMI0 YYallUXCs Ha
MO3ULWHU IPYTUX JIHOJEH,
ClIymiaTb ¥ BCTymaTh B JHAJIOT, Y4YacTBOBaThb B KOJUIEKTUBHOM OOCYXAECHHHU MPOOIieM,
WHTETPUPOBATHCS B TPYIIIY CBEPCTHUKOB M CTPOUTH MPOIYKTUBHOE B3aUMOJICHCTBUE U COTPYAHHUYECTBO CO
CBEPCTHUKAMHM M B3POCIIBIMHU.

IInanupyemMble npeaMeTHbIE Pe3yJIbTAThI

BoinyckHHUK Ha 62a30BOM ypOBHE HAYYHTCH:

coOmoaTh TpaBuiia OE30MaCHOCTH M OXPaHBI Tpyla MpH padoTe ¢ y4eOHBIM M JIAOOPATOPHBIM
000pyI0BaHUEM;

MOHMMATh CMBICII OCHOBHBIX (DM3MUYECKHMX TEPMHHOB: (pu3mueckoe Tejo, (usmyeckoe sBICHHE,
¢busnveckas BEJIMYMHA, CTUHHUIIBI U3MEPCHUS;

pacro3HaBaTh MPOOJIEMBI, KOTOpPBIE MOXHO PpEIIATh TIPU TOMONM (PU3HUECKUX METOMOB;
aHAJIM3UpPOBaTh OTAEIbHBIE OJTalbl IPOBEJICHHUS MCCIEJOBAHUN U HHTEPIPETHPOBATH PE3YJIbTATHI
HAOJIIOJICHUN U OIBLITOB;

CTaBUTh OMBITHI MO HCCIEIOBAaHMIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Ten 0e3
WCIIONB30BAaHUSI TPSMBIX HU3MEPEHWi; Tpu 3TOM  (GOPMYIHPOBaTH MpodiieMy/3amady  y4eOHOTro
HKCHEPUMEHTa; CcoOMpaTh YCTAaHOBKY U3 TPEMAJIOKEHHOIO O000pYNOBaHMS; NPOBOJUTH OIBIT H
(bopMyITHpPOBaTH BHIBOJIBI.

OBJIa/1eBaTh (C(HOPMUPOBAHHOCTHIO MTPEJICTABICHHI) MpaBUIIaMU 3anKcu GU3NIECKUX (popmyi.

pacrio3HaBaTh AJIEKTPOMArHUTHBIE SIBJICHUS U OOBSICHATH Ha OCHOBE MMEIOUINXCS 3HAHUI OCHOBHBIE
CBOWCTBA WJIM YCJOBUS NPOTEKaHMUs OHTUX SBJICHHUN: B3aUMOJECHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHIYKIHS, IeWCTBUE MAarHUTHOTO TIOJIS HA MTPOBOJHUK C TOKOM M Ha JABIDKYIIYIOCS 3apsDKEHHYIO YacTHILY,
JeUCTBUE HJIEKTPUUYECKOTO MOJS Ha 3apsDKEHHYIO YacTHUIly, JIEKTPOMArHWTHBIE BOJIHBI, HMPSAMOJIMHEHHOE
pacrpocTpaHeHHE CBETA, OTPAKEHHE U MPEIIOMIICHHE CBETA, INCIIEPCHS CBETA.

UCMOJIb30BaTh ONTHUYECKHE CXEMbl JJI MOCTPOEHHs] HM300paeHMH B IUIOCKOM 3epKaie H
coOuparoiei TuH3e.

OINKCHIBATh HM3YyYCHHbIE CBOICTBA TE€JN W HIIEKTPOMArHUTHBIE SIBICHUS, HCHOJB3yd (hU3HUecKue
BEJIMYMHBL: (POKYCHOE PACCTOSIHUE M ONTHYECKAs CHJIA JIMH3BI, CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJTHHA
BOJIHBI U YaCTOTa CBETA; NP OMUCAHUU BEPHO TPAKTOBATh (PU3NUECKUN CMBICI UCHIOIB3YEMBIX BEIUYHH, UX
0003HAYCHHS U SIMHUIIBI U3MEPEHUS; HAaXOAUTh (HOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUINHY
C IPYTUMU BETUYNHAMH.

aHAJTM3UPOBATh CBOMCTBA TEII, DJIEKTPOMATHUTHBIC SIBICHHUS W TPOIECCHI, UCTIONB3YS (U3NIECKHE
3aKOHBI: 3aKOH NPSIMOJMHEHHOT0 PAacIpOCTPaHEHHUsI CBETA, 3aKOH OTPAKECHHUS CBETA, 3aKOH MPETOMIICHUS
CBETa; IPU 3TOM pa3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MAaTEMAaTHUYECKOE BBIPAXKEHHUE.

NPUBOIUTH TIPUMEPHI TPAKTUYECKOTO HCIIONB30BaHMS (U3UUYCCKAX 3HAHHHA O AIIEKTPOMArHUTHBIX
SIBIICHUSX



pemarh 3a7auu, UCHOJb3ys (PU3NIECKHE 3aKOHBI (3aKOH MPSIMOJIMHEWHOTO PACIpOCTPAHEHUs CBETA,
3aKOH OTPa)KEHUs CBETAa, 3aKOH IPEJIOMJIEHHs CBETa) U (OPMYJIbl, CBA3bIBAIOIIUE (PU3UUYECKHE BETUYHUHBI
(pokycHOe paccTosiHHE M ONTHYECKas CHJa JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA): HA OCHOBE aHAJIM3a YCJIOBMS 3aJau 3allUChIBATh KPATKOE yCIOBUE, BBIIENIATh (PU3NUECKUE
BEJIMYMHBI, 3aKOHBI M (OPMYJBI, HEOOXOAMMBIC IJIsl €€ PEelICHHs, MPOBOJUTH PAacUyeThl M OLICHWUBAThH
PEaTbHOCTh MOJIyY€HHOI'O 3HaUeHUs! (PU3MUECKON BEIIMUMHBI.

pacrio3HaBaTh KBAHTOBBIC SIBIICHUS M OOBSICHIATH HA OCHOBE MMEIOIIUXCSl 3HAHUI OCHOBHBIE CBOMCTBA
WINA YCJIOBUS MPOTEKAHUs! 3TUX SIBJIECHUI: €CTECTBEHHAs U MCKYCCTBEHHAs PaJMOaKTHUBHOCTb, O-, - U Y-
U3JIy4yEHUs, BOSHUKHOBEHHE JJMHENUATOr0 CIIEKTpa U3JIy4EeHUs aTOMA;

OIUCBIBATh W3YYEHHBIE KBAHTOBBIE SIBJICHUS, UCIOJIb3Yyd (PU3MUECKUE BEIUYMHBI: MAaCCOBOE YHUCIIO,
3apsI0BOE YHUCIIO, TEPHOJ MOoJypacrana, SHEprus (OTOHOB; NPU OMHMCAHUM MPABUIBHO TPAKTOBAThH
Gu3n4ecKuil CMBICI HCIHOJb3YEMBIX BEJIWYMH, UX OOO3HAUE€HUS M EIUHMIBI M3MEpPEeHMs; HaXOIUThb
(opMyIIbl, CBSI3BIBAOIINE TAHHYIO (PM3UYECKYIO BEIMYUHY C JAPYTMMH BEIMUYMHAMM, BBIUUCIATH 3HAUCHHUE
(bu3n4ecKoil BEIMUUHBL;

aHAJTM3UPOBATh KBAHTOBBIC SIBIICHUS, HWCHONB3YS (U3NUYECKUE 3aKOHbBI M TOCTYJIAThl: 3aKOH
COXPAHEHMsI PHEPI'UH, 3aKOH COXPAHEHMs IEKTPUUYECKOrO 3apsi/ia, 3aKOH COXPAaHEHMsI MAaCcCOBOIO YHUCIA,
3aKOHOMEPHOCTH H3JIyY€HUS M IIOIJIOLIEHUS CBETa aroMoOM, IpU JTOM pas3jinyaTb CJIOBECHYIO
(GopMyIMPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BBIPAKECHUE;

pa3au4aTh OCHOBHBIE PU3HAKU IIJIAHETAPHOW MOJIEIHN aTOMa, HYKJIOHHOM MOJEIN aTOMHOTO s1/1pa;

IPUBOAUTH MPUMEPHI MIPOSBICHUS B IPUPOJAE U MPAKTUUYECKOTO UCIOJIb30BAHUS PAJUOAKTUBHOCTH,
SJIEPHBIX U TEPMOSIEPHBIX PEAKINH, CIEKTPAIILHOTO aHAIN3A.

BbIHyCKHI/IK Ha 0a30BOM YPOBHE IOJYYHUT BO3MOKHOCTD HAYYUTHCH:

0CO3HAaBaTh LIEHHOCTh HAYYHBIX HCCIEIOBAHHHA, POIb (PU3UKH B PACIIMPEHHUU MPEICTABICHUH 00
OKpY’KaloIleM MHpeE U ee BKJIaJl B YIy4lleHHe KaueCTBa KU3HU;

UCTIOJIB30BAaTh TPUEMBI MOCTPOCHHS (PHU3MUECKUX MOJENeH, MOUCKAa M (OPMYIHPOBKH JIOKA3aTEIbCTB
BBIJIBUHYTBIX TUIIOTE3 U TEOPETUUYECKUX BHIBOJOB HA OCHOBE SMIMPUYECKH YCTAHOBJIEHHBIX (haKTOB;

CpaBHUBATh TOYHOCTh H3MEpPEHHS (PU3MUECKUX BEIMYMH TI0 BEIMYMHE WX OTHOCHUTEIIbHOU
MOTPEUIHOCTH IIPU NPOBEIECHUH MPSIMBIX U3MEPEHUI];

CaMOCTOSITENIFHO TPOBOJNUTH KOCBEHHBIE W3MEPEHUS W HCCIENOBaHHS (PU3MUECKUX BEIMYUH C
HCIOJIb30BAHUEM PA3IMYHBIX CIOCOOOB U3MEpEeHHs (PU3NYECKUX BEIMYMH, BBIOMPATh CPEICTBA U3MEPEHHUS C
y4€TOM HEOOXOAMMOW TOYHOCTH H3MEpEHUH, OOOCHOBBIBaTH BBIOOp CHocoOa HM3MEpPEHHs, aJeKBAaTHOTO
IIOCTABJIEHHOW 3a/1aye, MPOBOAUTH OLIEHKY JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIHTATOB;

BOCIPUHUMATh MHGOpMaLUI0 (U3MUECKOrO COJEpKaHUs B HAyYHO-TIONMYJSPHOW JUTEpaType u
CpeAcTBaXx MaccoBOM MH(OpMAIUM, KPUTHUECKH OLEHHBATh MOJYYEHHYI0 HMH(POPMALUIO, aHAJIU3UPYs ee
coJiep’KaHue U JJaHHble 00 NCTOYHUKE UH(OpPMaLIUK;
co3/laBaTb COOCTBEHHBIC NHCBbMEHHBIE M YCTHbIE COOOIIEHHS O (U3NYECKUX SBIEHUSX HA OCHOBE
HECKOJIbKUX MCTOYHHMKOB MH(OpPMAIMH, CONPOBOXKAATh BBICTYIUICHME IpE3€HTAalueH, YYUThIBas
0COOEHHOCTH ayIMTOPHH CBEPCTHHUKOB;

MCIIOJIb30BaTh 3HAHUS 00 3JIEKTPOMArHUTHBIX SBJIECHUSX B MTOBCEIHEBHOM JKHU3HM, /U1 00eCTIeUeHUs
0€30MacHOCTH MU 0OpalleHHH ¢ TpUOOpaMM U TEXHUYECKUMHU YCTPOMCTBaMHU, JIIsl COX PaHEHHs 310POBbS U
COOJIIOIGHUSI HOPM SKOJIOTMYECKOTO TMOBEJACHHUS B OKpY’Kalolled cpejie; MPUBOAUTH MPUMEPHI BIUSHUS
AJIEKTPOMAarHUTHBIX U31y4eHUH Ha )KMBBIE OPIaHU3MBIL;

paznuyarth TpaHUIbl MPUMEHUMOCTH (PU3MYECKMX 3aKOHOB, IOHMMAaTh BCEOOLIMH XapakTep
(byHIaMEeHTaIbHBIX 3aKOHOB M OTPAaHMYEHHOCTDb MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

MCIIOJIb30BaTh MPUEMbI IOCTPOEHUS (PU3MUECKUX MOJIeeH, MoucKa u (OpMyJIHPOBKHU JOKA3aTEIbCTB
BBIJIBUHYTBIX TUIIOTE3 U TEOPETUUYECKUX BHIBOJOB HA OCHOBE SMIUPUUYECKH YCTAHOBJICHHBIX (PaKTOB;

HaXOJUTh a/IEKBATHYIO NPEUI0KEHHON 3a1ade (PU3NUECKyl0 MOJENb, pa3pelarb npodieMy Kak Ha
OCHOBE HMEIOIIMXCS 3HAHUKA 00 HIIEKTPOMArHUTHBIX SIBJICHUAX C HCIOJIb30BAHHEM MaTeMaTHYECKOTO
anmapara, Tak U IpH MOMOIIY METOJ0B OLIEHKH;

UCIOJIb30BaTh IOJyYeHHbIE 3HAHHUS B IOBCEIHEBHOM >XH3HU NpU OOpalleHuH C npubopamu u
TEXHUYECKUMH YCTPOWCTBAMHU (CUETYMK MOHU3HMPYIOIIUX YACTHUL], TO3UMETP), [UIsl COXPAHEHUS 340POBbs U
COOJIFOJICHHSI HOPM KOJIOTHYECKOT0 MIOBEACHUS B OKpYXKAIOILEH cpesie;

COOTHOCHUTB IHEPTHUIO CBSI3U aTOMHBIX SIep C Je(EKTOM MaCChI;



MPUBOJUTH TPUMEPHl BIUSHUS PATAOAKTUBHBIX HW3Ty4YEeHUN HA JKUBBIC OPraHU3MBI, MMOHUMAThH
MPUHLIMIT JEHCTBHS 103UMETPa U pa3inyarh yCIOBUS €r0 UCIOIb30BaHUS;

MOHUMATh  DKOJOTMYECKHE  MPOoOJIeMbl, BO3HUKAIOIIME TMPU  HUCHOIB30BAHUU  ATOMHBIX
ANEKTPOCTAHLIMNA, M TYTH pEUIeHHs STUX MpoOsieM, MEepPCHEeKTUBbl HCIOJb30BAHUS YIIPaBISIEMOIO
TEPMOSIEPHOIO CUHTE3A.

Conep:xanue pa3iesoB 3JeKTUBHOI0 Kypca «Pemenue 3agannii EI'D no pusuke)

1.2.1. Dxcnepument (1 4.)
OcHoBbl Teopun norpemnocteil. Ilorpemuoctn  npsimbix n3Mepenuid. [IpeacraBnenne pe3ynbTaToB
u3MepeHuit B popme Tabmui u rpaduKoB.

1.2.2. Mexanuka (4 4.)

KunemaTuka MOCTYyMmaTeJbHOTO W BpalIaTeIbHOTO ABMKCHUSA. YpaBHEHUs ABWKeHUA. | paduxu
OCHOBHBIX KUHEMATHYECKUX ITapaMeTPOB.

Junamuka. 3akoHsl HploroHa. Cunbl B MEXaHUKE: CHIIBI TSDKECTH, YNPYTOCTH, TPEHUS,
IPAaBUTAIMOHHOTO MPUTSHKEHHUS.

Cratuka. MoMeHT cuiibl. Y CJI0BUS paBHOBecHs Tel. ['uapocraTuka.

JBI>KEHHE TEJ CO CBIA3AMM — MPUIIOKEHUE 3aKkOHOB HbioTOHA.

3aK0HBI COXPAaHSHU MMITYJILCA U DHEPIUH .

1.2.3. MoJiekyasipHas (pu3uKa u TepMoguHamMuka (6 4.)

OcnoBHoe ypaBHenue MKT raszos.

YpaBHEHHE COCTOSIHUS UIEAIBHOIO ra3a — CiaeACcTBUE U3 0CHOBHOTO ypasHeHuss MKT. M3onponeccsr..

IlepBblii 3aKOH TEPMOJIMHAMUKHI U €TI0 MPUMEHEHHE ISl PA3IMYHBIX MPOIECCOB U3MEHEHUS COCTOSHUS
cucteMbl. TepMOJMHAMUKA U3MEHEHHUS arperaTHbIX COCTOSIHUN BenlecTB. HacklmeHHbli nap.

Btopoti 3akoH TepmonnHamuku, pacuet KIIJ[ TemnoBbix aBUratenei.

1.2.4. DiekTpoAMHAMHKA
(3;mexTpOCTaTHKA M TOCTOSIHHBIH TOK) (8 4. )

OJieKTpocTaTuka. HanpspkeHHOCTh M MOTEHIMAN 3JIEKTPOCTATUYECKOIO MOJs  TOYEHYHOro 3apsija.
I'padvky HaAMpsHKEHHOCTH W TOTCHIHANA. [IPpUHIUI CYNMEpHo3WIMH SJICKTPUYSCKUX TMOJICH. DHEepTHs
B3aUMOJCICTBUS 3apsI0B.

KoHneHncatopbl. DHEPrus 3JeKTPUIECKOro MoJIst

[locTostHHBIN TOK. 3akoH OMa Juisi OJHOPOJHOTO y4YacTKa M MOJHOW 1enu. Pacuer pa3BeTBIEHHBIX
AJIEKTPUYECKUX LIETIEH.

MarnutHoe mnoze. [lpuHuun cynepno3unuu MarHuTHbIX mnojed. Cunel Amnepa u Jlopenua.
DJIeKTpOMarHuTHasE MHIYKITUS

1.2.5.KoJsie0anust 1 BOJHBI. (5 4.)

MexaHnuyeckue rapMoHudeckue kosnebanus. [Ipocreiimue xonebarensHble cucTeMbl. KuHematuka u
JTMHAMUKA MEXaHMYECKUX KoJIeOaHUM, IpeBpallleHHs YDHEpTuu. Pe3oHaHc.

DIeKTpOMarHUTHBIE rapMoHUYeckue konebanus. KonebaTenbHbIN KOHTYp, MPEeBpaIleHHs] YHEPTUU B
KOJIeOaTeIbHOM KOHTYpPE. AHAJIOTHS 3JIEKTPOMAarHUTHBIX U MEXaHUYECKUX KOJeOaHu.

IlepeMEHHBIN TOK..

MexaHUYeCKHe U AIEKTPOMATHUTHBIE BOJIHBL.

1.2.6. Ontuka ( 54.)

['eomerpuyeckas onTHKa. 3aKOH OTpaXXeHHs M  IpelomyeHus cBera. llocTpoeHue wu3o0paskeHHi
HCIMMOABMIKHBIX MIPECAMETOB B TOHKHX JIMH3aX, IIJIOCKHUX 3€PKaJIax.

BonnoBas ontuka. MHTepdepeHnys cBera, ycaoBUs HHTEP()EPEHIIMOHHOTO MAKCUMyMa 1 MUHUMYMa.
Hudpaxus ceera. AudpakuronHas pemerka. Jucnepcus ceera.

1.2.7. KBanroBas ¢pusuka ( 3 4.)

®otoH. JlaBneHue cBeTa. YpaBHeHHE DHHIITEIHA 1151 poTodPdekTa.

IIpumeHneHnne mnoctynatoB bopa il pacuera JMHEHMYATBIX CIEKTPOB W3JIYyYEHUsS W IIOIVIOUICHUS
SHEPIUu BOJIOPOIONOI00HBIMU aTOMaMHU

ATOMHOE s/1po. 3aKOH paJuOaKTUBHOrO pacnazna. [IpuMeHeHHe 3aKOHOB COXpaHEHMs 3apsja,
MacCOBOI'0 YUCJIA B 337a4aX O SACPHBIX IPEBPALLIEHUSAX.




IK3aMeH — 2 4.

Y4ye0Ho TEMaTHYECKHI IJIAH

NoeNe HaunmeHoBaHue Bcero yacos B Tom umnciie
pasacjion Jleknun IIpakTn4yeckoe 3ansiTue
| OKCIEPUMEHT 1 - 1
1 MexaHuka 4 2 2
i MonexyinspHas ¢buzuka u 6 3 3
TEPMOJIMHAMHKA
v DIIEKTPOAMHAMHUKA 6 2 4
(OnexTpocratka ¥ MOCTOSHHBIN
TOK)
\Y/ DNeKTpoANHAMUKA 2 1 1
(MaruautHoe noJie.
DJEeKTpOMAarHUTHAs! MHIYKIINS)
VI Konebanuss u BoaHBI (MEXaHUYECKHE 5 2 3
1 DJIEKTPOMATrHUTHbIE)
VIl | Onruka 5 2 3
VIIl | KBanToBas ¢usuka 3 1 2
IX DK3aMeH 2 2
UTOIro 34 13 21
KanennapHo-remaTudeckoe niiaHupoBaHue
Ne
ypoka JlaTa npoBeneHust Tema 3ausTus
I1aH \ (pakt
| . Oxcnepumenr (1 4.)
1/1 |1.09.21 OcHoBbI Teopuu norpemHocTeld. [lorpemnocTu npsMbIX U3MEPEHUH.
[IpencraBienue pe3ynpTaToB U3MepeHuid B dopMe TadnuIl U rpaduKoB.
II. Mexanuka (4 4.)
2/1 | 8.09.21 KuHeMaTuka mocTynaTeIHOro U BpallaTeIbHOrO ABKEHHUSA. Y PaBHEHUS
nBIKeHus . [ padku OCHOBHBIX KWHEMATHYECKHUX MTapaMeTPOB
3/2 | 15.09.21 Pemenne 3amady 1o KMHEMATHKE ITOCTYINATENBHOIO M BPALIATEIbHOTO
nBwKeHus. Pemenune 3amau  mo  Teme «'padyk  OCHOBHBIX
KHHEMaTUYEeCKHX MapaMeTPOB»
4/3 | 22.09.21 Jlunamuka. 3akoHbl HetoToHa. Cuiibl B MEXaHHKE.
5/4 | 29.09. 21 Pemenne 3amau mo temaMm <«3akoHsl Herotona, Cuibl B MeXaHHKA,
Cratuka, ['mapocratika, 3aKOHBI COXpaHEHUS
I11. Mosekyasipuasi puznka u TepMoAMHAMHKA (6 4.)
6/1 |6.10.21 OcnoBHoe ypaBHeHue MKT ra3oB.YpaBHEHHE COCTOSIHMS MICAIBLHOTO
rasa. Mzomnpoueccsl
7/2 ]13.10.21 Pemenue 3amau no reme «OcHoBHOE ypaBHEHUEMKT»
8/3 |20.10.21 Pemenue 3amau mo teMaMm «YpaBHEHHE COCTOSIHHSI HJICALHOTO Tasa,
M3onponecceiy.
9/4 |27.10.21 Pemenue 3agau no Temam «IlepBbIii 3aKOH TEPMOJIMHAMHUKH,
ArperaTHble COCTOSIHUS BelecTBa, HachleHHbIH map.»
10/5 | 10.11. 21 Bropoii 3akon TepmonmHamuku, pacuet KIIJ[ TennoBwIx aBuraresnei.
11/6 | 17.11.21 IlepBblli 3aKOH TEPMOJMHAMUKHM M €r0 IPUMEHEHHWE I pa3IudHbIX
NPOIECCOB  M3MEHEHHUS  COCTOSIHUS ~ CHUCTEMBL.  TepMoJIuMHaMuKa
M3MEHEHHs arperaTHhIX COCTOsIHUH BenlecTB. HachlenHbIi nap.




1V. daexkTpoauHaMuka (3J1eKTPOCTATHKA, NOCTOSHHBIN TOK) (8 4.)

12/1

24.11. 21

HaHpH)KeHHOCTI: " NMOTCHOUAI 3JICKTPOCTATUYCCKOI'O MOJII TOYCYHOI'O
3apsana. ['padukm  HaOpsDKEHHOCTH ®W - TOTeHOMana.  [IpuHImn
CYNEpIO3UIUU  DJIEKTPUUECKUX TMOJeH. OHeprus B3auMOJIECHCTBUS
3apsoB.

Konnencaropsl. DHeprust 3JeKTpUUECKOro moJst

13/2

1.12.21

Pemienne 3amau no Teme «HanpskeHHOCTh M MOTEHLHAN
JIEKTPOCTATUYECKOTO  TIOJI ToyeuyHoro  3apsiga.  I'paduxu
HaNpsHKEHHOCTU M MIOTEHIMAJIa»

14/3

8.12.21

Pemenne 3amau nmo teme «lIpuHOMI Cynepno3HIMUINEKTPUYECKUX
noJiel. DHEprusi B3aUMOAECUCTBHSI 3aps10B»

15/4

15.12. 21

Pemrenne 3amau mo TeMam «KongeHncatopbl.  DHeprus
ANEKTPUYECKOTO  MoJisA, JIBM)KEHHE  DIEeKTPUYECKUX  3apsoB B
AIEKTPUIECKOM TI0JIC)

16/5

22.12. 21

[ocTostHHbI TOK. 3akoH Oma aJis OAHOPOJHOIO y4acTKa M TMOJHOM
nenu. PacueT pa3BeTBIEHHBIX 2JIEKTPUUECKHUX HEMeH.

17/6

12.01.22

Pemenue 3aqau no temam «3akoH Oma st OTHOPOJIHOTO y4acTKa
nenu, 3akoH OMa A TMOJHOW IenH, Ha pacdyeT padoThl MOIIHOCTH
DIIEKTPHYECKOTO TOKAY.

V . DjekTpoanHaMuKka (MAarHUTHOE 110J1e, 3J1eKTPOMATHUTHAS HHAYKIHSA) (2 4.)

18/1

19.01.22

MarnutHoe nosie. [IpuHUun cynepno3unuy MarHUTHBIX noJied. CHiibl
Awmrnepa u JlopeHna. DJeKTpoMarHuTHAsE UHAYKIUS

19/2

26.01.22

Pemenne 3agad no remam «MarautHoe none. IIpuHnun cyneprno3unuun
MarHuTHbIX noneit, Cuna Ammnepa, Cuna Jlopenna, DiaeKkTpoMarHuTHas
WHIYKIUS.

V1. Kojsiebanusi u BoJIHbI (5 4.)

20/1

2.02.22

Mexanuyeckne rapMoHWYecKne  kosebanms.  [Ipocreitmme
KosneOaTenbHble cUCTeMbl. KuHeMaTMka W JUHAMHMKA MEXaHUYECKUX
KoJIeOaHUH, IpeBpalieHus sHepruu. Pezonanc.

21/2

9.02.22

Pemenne 3amau 1o Teme «MexaHunueckue TapMOHHYECKHE
kosebanus. [Ipocremmue KonedaTebHbIE CHCTEMBDY.

22/3

16.02.22

Pemenune 3amau no temam «KuHeMaTHka MEXaHMYECKUX KoJeOaHMA,
ITpeBparrieHust 3Hepruy Npu MEXaHUUECKUX KOJICOAHUSIX).

23/4

23.02.22

DJEeKTPOMarHUTHBIE TapMoHHMYeckue konebanus. KonebGaTenbHblit
KOHTYp, TIPEBPAILIEHUS] SHEPTUHM B KOJI€OATETHHOM KOHTYpE. AHAJIOTHS
AIIEKTPOMArHUTHBIX M MEXaHUYECKHX KoneOaHui

24/5

2.03.22

Pemenue 3aau no reMaM «OJIEKTPOMarHUTHBIE KOeOaHUsI B KOHTYpE,
[IpeBparrenuss sHEPTUU B KoyiebaTenbHOM KOHTYpe, [lepeMeHHbIi TOK.
Pe3onaHc HanpskeHU U TOKOB, MeXxaHWYeCKHe U 3JIEKTPOMAarHuTHbBIE
BOJIHBD.

VII. OnTtuka (5 4.)

25/1

9.03.22

['eomerpuueckas onTHKa. 3aKOH OTPAKEHUS M TPEIOMIICHUS CBETa.
[Toctpoenne wu300pakeHUN MPEAMETOB B TOHKHX JMH3aX, TMJIOCKUX
3epKajax

26/2

16.03.22

Pemenue 3aga4d mo tTeme «3aKOHBI TIPCIIOMIICHUS .

27/3

23.03.22

[Toctpoenne wu300pakeHUN B IUIOCKUX 3€pKajax. ITocTpoenne
n300pakeHHi B TOHKUX JMH3aX. PerieHue 3a1a4 Ha GOpPMYITy JIMH3BL.

28/4

6.04.22

BonnoBas ONTHKA. NuTrepdepenuus CBETa, yCII0BUS
UHTEPPEPEHIIMOHHOTO MakcuMymMa U MuUHMMyMma . Judpaxuus csera.
Hudpaxnuonnas pemerka. Jlucnepcus cera.

29/5

13.04.22

Pemenne 3amau mo temam «BoaHoBas ontuka, «HTepdepenums
CBETa, YCIOBUS MHTEPPEPEHLUHOHHOIO MaKCHMymMa W MHHHUMYyMa.
JludpakimonHas pemeTKka.

VIII. KpanToBas ¢pusmuka (3 4.)




30/1

20.04.22

®oron./laBnenue cera.YpaBHeHue OuHIITEHHA 11 GoTodddekra.
IIpumeHneHune nocrynatoB bopa s pacdyera JUHEHYATBIX CIEKTPOB
U3IY4eHUss M TONJIOWIEHHs  SHEPIUH  BOAOPOAONOJO0OHBIMHU
aTOMaMHUATOMHOE AJ1p0. 3aKOH PaJuOaKTUBHOro pacnazaa. [Ipumenenue
3aKOHOB COXPAHEHHUS 3apsifia, MAacCOBOTO YMCIA B 33Ja4ax O SAEPHBIX
IIPEBPALICHUSIX.

31/2

27.04.22

Pemienue 3amay mo temam «YpaBHeHue OuHIITEWHA, [IpuMeHenue
IIOCTYJIaTOB bopay.

32/3

4.05.22

Pemenne 3agad II0 TEMaM «3akoH paaruOaKTHBHOI'O pacrana,
HpI/IMeHeHI/Ie 3daKOHOB paliajia B 3aia4ax O AACPHBIX IMPCBPALICHUAX Y.

33/1

11.05.22

OK3aMeH (UTOrOBOE TECTUPOBAHUE)

34/2

18.05.22

DK3aMeH (UTOroBOE TECTUPOBAHUE)
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