JAOKYMEHT NOANNCAH

SQMNEKTPOHHOWM NOANUCHLIO

MyHunmnanbHOE OI0IKEeTHOE 00111e00pa30BaTeIbHOE YUPESKICHHE

PACCMOTPEHO
PykxoBogurens MO

/

IIpoTtokon Ne

«

»

20

oT

I.

«I'umuaszust Ne74»

[TPUHATO YTBEPXIAIO

IIE€JarornYeCKUM Hupextop MBOY «I'umnazusa No74»
COBETOM T. B. EBnokuMoBa
[Iporokom Ne ot  Ilpuxas Ne oT

«__» 20 r « » 20 r

Pabouas nporpamma

Kypca BHEYPOYHOU AeSITEJIbHOCTH

«3HATOKU PUUKH»
aJda 8 KJiacca

Ha 2022/2023 y4eOHbIi 1o

bapnayn — 2022 r.



HHOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamMmMa Kypca BHEYpPOUHOHU AEATENbHOCTH «3HATOKU (PU3MKM» 7 8 Kilacca COCTaBIeHA
B COOTBETCTBHHM C TpeboBaHusMH DenepaibHOTO TrOCyIapCTBEHHOTO 00pa30BaTelbHOTO CTaHIapTa
OCHOBHOTO 001mmiero obpasopanus’ (nanee — ®IOC 00O0).
JIaHHBIN KypC BHEYPOUYHOU JEATEIbHOCTU MMEET CBOCH LENbI0 Pa3BUTHE MBILUICHHUS, IIPEXKIE BCETO, U
(GbopMHpOBaHUE CUCTEMHOIO MBILICHHS.
Nzyuenne npeamera «PU3MKa» CIOCOOCTBYET PEIICHHUIO CISTYIONNX 3a/1a4:
® 3HAKOMCTBa OOYYaIOLIMXCSI C METOJOM HAay4HOI'O IO3HAHMS U METOJAaMH MCCIIENOBaHUS OOBEKTOB U
SIBJICHUH TIPUPOIBL;
e mnpuoOpeTeHus OOYYAIOIMMHCA 3HAHUA O MEXaHMYECKUX SIBICHUAX, (U3UYECKUX BEIHMYMHAX,
XapaKTEepU3YIOLIUX 3THU SBJICHUS;
e (QopMmupoBaHue y oOydaromuxcss yMEHUI HaOnoAaTh NPUPOJAHBIE SBICHHUS U BBIIOIHSATH OIBITHI,
na0opaTropHble pabOThl M HKCIEPUMEHTAIbHbIE HCCIEIOBAHUSA C HCIOJIb30BAaHUEM H3MEPUTENIBHBIX
npubopoB;
® OBJIAJCHHUS OOYyYalOIIMMUCS TAKMMMU OOLICHAyYHbIMHU IOHATUSAMH, KaK IPUPOIHOE SIBJICHUE,
OMIIUPUYECKH YCTAHOBJICHHBIA (akT, MpodiemMa, TUIOTe3a, TEOPETHYECKUH BBIBOL, pE3yNbTar
AKCIEPUMEHTAJIbHON IPOBEPKHY;
® TOHMMAaHWE OOYYAIOIIMMHUCS OTIMYHMIA HAyYHBIX JAHHBIX OT HEMIPOBEPEHHON MH(POPMALINH, IICHHOCTH
HAyKU JJis1 yAOBJIETBOPEHUS ObITOBBIX, IPOM3BOICTBEHHBIX U KYJIBTYPHBIX IOTPEOHOCTEN YEIOBEKA.
IleHHOCTHBIMH OPHMEHTHMPAMH IIPU OCBOCHUHU Kypca CIyXKaT. COLMAIbHAs COJUIAPHOCTb, TPYH M
TBOPUYECTBO, HAayKa, UCKYCCTBO, IPUPOAA, YEJIOBEUYECTBO U €0 Pa3BUTHE.

KoanuectBo yueOHbIX yacoB: PaGouas mporpamma paccunrtana Ha 1 yac B Henemto, Bcero 34 ypoka.
Coaep:kanue Kypca

IUIABA 1. CTPOEHUE U CBOVMICTBA BEIIIECTBA

Crpoenne BemectBa. BzanmozeiicTBue 4yacTHIl BemiecTBa. MoOJENu CTPOCHHUS Ta30B, JKUIAKOCTEH W
TBEP/BIX TEIL.

Jlabopamopuvie pabomoi:

M3mepenue pazMepoB MOJIEKYIT C TIOMOIIIBIO MAJTETKH.

W3mepenune paMepoB MaJIbIX TEJI METOIOM PSIIOB.

IIpumepHoie memvi NPOESKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

Co3manue 00beMHOM MOJIENTN KPUCTAUTUHIECKON PEIIETKH HEKOTOPHIX BEIIECTB.

Crioco6bl U3MEpeHHs pa3MepOB MOJIEKYI.

Dopmvl opeanuzayuu desmenbHOCMU — KIIACCHO-YpOUYHasl, perlaMeHTHPOBAaHHAS JTMCKYCCHs, paboTa B
MaJIbIX TpyIax

Buowvl desmenvnocmu — ureHne u 00CyXJ1€HUE TEKCTa CTareil HHTEPHET-CallTOB, 00CYXK/IEHUE JJOKIIaJI0B
U TIpE3eHTAlU{, COCTaBIICHHE U PEIIeHUE 3a/1a4, 00CYKACHHUE CIIOCOOOB PeIlIeHHs.

I'JIABA 2. OCHOBbBI TEPMO/IMHAMUKHAU

TenoBoe paBHOBecue. Temmeparypa u crnocoObl ee n3mepeHus. CBs3b TEMIEPATyphl CO CKOPOCTHIO
Xa0TUYECKOTO JIBM)KEHUS YacTHUII.

BHyTpenHsist sHeprus u crnocoObl ee u3MeHeHus. Bunel Temooomena. KonruectBo TerioTsl. YienbHas
TEIUIOEMKOCTh. 3aKOH COXpaHEHHs] SHEpruM B TEIUIOBBIX Ipoueccax. HeoOparuMocTh MpoleccoB
TEII000MEHa.

JlabopamopHvie pabombpi:

N3ydenune ckopocTu TeriooOMeHa.

IIpuxa3 MunucrepcrBa o6pazoBanus U Hayku Poccuiickoit @eneparm ot 17.12.2010 Ne 1897 «O6 yrBepxaeHnn
®denepanbHOTO TOCYIaPCTBEHHOTO 00Pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO 001Iero oopaszoBanus» // BroineteHn
HOPMAaTHBHBIX aKTOB (e/lepaabHbIX OPraHOB NCIIOIHUTENbHOH BracTr/. 2011. Ne 9.



N3Mmepenune ynenbHOM TEMIOEMKOCTH KUIKOCTH.

IIpumepnvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

Hctopus co3nanust mpuOOPOB ik U3MEPEHHs TEMIIepaTyphl.

Bune! Teronepenauu, UCIOIb30BaHNE B TEXHUKE U OBITY.

Hcnonb30BaHue 3HaHUH 0 BHJIaX TEINIOOOMEHA B CTPOUTEIHCTBE.

Hcnonp3oBaHue 3HaHUH 0 BUAAX TemIooOMeHa B paboTe Mozesbepa.

Beunslii qBurarens — Mu Wi peaabHOCTh?

Dopmbl opeaHuzayuu OesameilbHOCmU — KIACCHO-ypOYHas, periaMeHTHPOBaHHAsl TUCKyccUs, paboTa B
MaJbIX rpynmnax

Buowvl desmenvnocmu — ureHue u 00CyXJ1eHUE TEKCTa CTaTeil HHTEPHET-CalTOB, 0OCYK/IEeHUE JOKIIaI0B
U TIPE3EHTAIU, COCTaBIICHUE U PEIICHUE 3a/1a4, OOCY)KICHUE CIIOCOOOB PEILICHHS.

TUIABA 3. UBMEHEHUWE ATPETATHBIX COCTOSIHAM BEIIIECTBA

Hcnapenne u KOHACHCAIMSI, KATICHHE. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHHs OT JaBlieHHs. BiaxHOCTB
Bo3/1yxa. [InmaBnenue u Kpucraumsanus. YienbHas TEIyIoTa IUIaBICHUs U apooOpa3oBaHus. YienbHas
TEIUIOTa CropaHusi. PacueT KoJMuecTBa TEIIOTHI IPH TEIIOOOMEHE.

Jlabopamopuvie pabomoi:

W3yueHne 3aBUCUMOCTH CKOPOCTH UCTIAPEHHS OT BHEIIHUX YCIOBHI U CTPOCHUS BEIIECTBA.

W3mepenune BIa)KHOCTH BO3IyXa C TIOMOIIBIO BOJIOCSHOTO TUTPOMETPA.

Ipumepnvie memovl NPOESKMHBIX U UCCTEO0BAMENLCKUX PAOOM:

PocT kpHcTaIIoB: 3aBUCHMOCTH CKOPOCTH POCTA OT BHEITHUX YCJIOBHIA.

Poct xpucTamioB: 3aBUCUMOCTD (hOPMbI KPUCTAILUTUYECKOW PEHISTKH OT MIPUMECEH.

TeroBble siBJICHUS B (DOIBKIIOPE Pa3HbIX HAPOJIOB.

Dopmvl opeanuzayuu desmenbHOCMU — KIIACCHO-YPOUYHasl, perlIaMEHTUPOBAHHAS JTUCKYCCHs, paboTa B
MaJIBIX TPYTIIax

Buowl oesmenvnocmu — urenue U 00CY)KICHHUE TEKCTa CTAaTeld HHTEPHET-CAaUTOB, 00CY)KJICHHE JTOKIIAT0B
Y TIPE3EHTAIN, COCTaBIICHUE U PEIICHUE 3a/1a4, 0OCY)KICHHE CIIOCOOOB PEIICHHUS.

IJTABA 4. TA3OBBIE 3AKOHBI

I'azoBble 3aKkoHBI: 3akoH boins-Mapuorra, 3akon Iapns, 3akon Ieii-JIroccaka. OObeanHEHHBIH
ra3oBbIil 3aKOH.

IIpumepnvie memol nNPOEKMHBIX U UCCTEO08AMENLCKUX PAOOMN.:

CocraBieHue aBTOPCKOM 3a7jauMl 110 TEME IJIaBBl.

Dopmul opeanuzayuu oesamenbHOCmMU — KIACCHO-ypOYHasl, perilaMeHTUPOBaHHAasl TUCKYyccHsl, paboTa B
MaJbIX rpynmnax

Buowvl desmenvrocmu — ureHne u o0CyXJIeHUE TEKCTa CTaTeil MHTEPHET-CalTOB, 0OCYK/IEHHE JOKIIa 0B
U IIpE3eHTAalllii, COCTAaBIIEHUE U PElICHHE 3a]1a4, 00CYK/I€HUE CIIOCOO0B PEIlIeHUSI.

IUTABA 5. TEIIVIOBBIE MAIIINMHBI

[IpeoOpa3oBanue 3HepruM B TEMIoBbIX MamuHax. [lapoBas TypOuna, [IBC, peakTHUBHBIN JBUTATENb.
KIIZl tremmoBoro nBurarens. [IpuHumn nedcTBys XOIOAUIBHON MallIUHBbI.

IIpumepnvie memol nNPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

I'panuns! npumenenus JIBC u sxonoruueckue mpoOieMsl €ro HCIoIb30BAHUS.

Pasnuune B ycTpoiicTBe pabOThl YETHIPEXTAKTHOTO IBUTATENS U IU3EIs.

PeakTuBHBIE 1BUraTENN.

Dopmbl opeanuzayuu oesamenrbHOCmy — KIaCCHO-ypOYHas, periaMeHTUPOBaHHasl TUCKyccHs, paboTa B
MaJlbIX rpymmnax

Buowvl desmenvnocmu — urenne u 00CyXJ1eHUE TEKCTa CTareil HHTEPHET-CalTOB, 00CYXKJIEeHUE JJOKIIaJI0B
U Tpe3eHTaIUi, COCTaBIIEHUE U PELICHUE 3a/1a4, 00CYKICHHE CIIOCOOOB PeIIeHHS.

IJIABA 6. JJIEKTPUYECKMUE SIBJIEHUSA
Onextpuzanus Ten. J[Ba BUa 3MEKTpUUECKUX 3apsiioB, WX B3aummojeicTeue. 3akoH Kymona. [Tpuaiun
CYNEPIO3ULIUU CHUJL.



DJEeKTpUUYECKOE TO0JIE U €ro JEHCTBUE Ha 3ieKTpuueckue 3apsiapl. Hampspkennocts Ol Jluaum
HanpspkeHHocTr O11. Konaencarop, sueprus JI1 koHaeHcaTopa.

IIpumepnvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

HccnenoBanue B3aMMOACHCTBYS 3apsyKEHHBIX TEIl.

BelnonHenune 1elcTByIOEN MOIEIH IEKTPOCKOIA.

Mopnenb «llndinynie 4ea0BeuKn»

CocraBieHue aBTOPCKOM 3a7ja4M 110 TEME IVIaBBl.

Dopmul opeanuzayuu oesamenbHOCmu — KIACCHO-ypOUYHasl, perjlaMeHTUPOBaHHAs TUCKYycCcHsl, paboTa B
MaJbIX rpynmnax

Buowr oesmenvrnocmu — urenue U 00CyKAEHNUE TEKCTa CTaTell HHTEPHET-CAaliTOB, OOCYKICHHUE JJOKJIa10B
U TIPE3EHTAIU, COCTaBIICHUE U PEIICHUE 3a/1a4, OOCY)KICHUE CIIOCOOOB PEILICHHS.

IUTIABA 7. 3AKOHBI HOCTOAHHOI'O TOKA

[TocTosiHHBINM MEeKTpUUECKUE TOK. HocuTenu 3IeKTpUYECKUX 3apsioB B PA3JIUYHBIX BEIISCTBAX.
[TonynpoBOAHUKOBBIE TPUOOPHI.

Hanpapnenue u cuna Toka. DIEKTPUYECKHIl TOK B MPOBOAHHMKAX. 3akoH Oma s ydacTKa IEenu.
ComnporuBienue NpoBOAHMKA. V3MepeHWe CWiIbl TOKa W HampspkeHus. PaboTa W MOIIHOCTH TOKA.
HcTounuku snexTpuyueckoro Toka. 3akoH J[xoyns-Jlenia.

Jlabopamopuvie pabomoi:

HccnenoBanue TEII0BOM OTa4K HATPEBATEIIS.

W3mepenue yaenpHOro CONPOTUBIICHHUS TIPOBOIHUKA.

Ipumepnvie memovl NPOESKMHBIX U UCCTEO0BAMENLCKUX PAOOM.:

CocrapneHne aBTOPCKON 33/1a91 TI0 TEME TJIaBhI.

Dopmvl opeanuzayuu desmenbHOCMU — KIIACCHO-YPOUYHasl, perlIaMEHTUPOBAHHAS JTUCKYCCHs, paboTa B
MaJIbIX TPYTIIax

Buowl oesmenvnocmu — urenue u 00CY)KICHUE TEKCTA CTAaTel MHTEPHET-CAHTOB, OOCYKICHHE JTOKJIAI0B
Y TIPE3EHTAIN, COCTaBIICHUE U PEHICHUE 3a/1a4, 00CYKICHUE CIIOCOOOB PEIICHHS.

IVTABA 8. 9JIEKTPOMATI'HUTHBIE SABJIEHUSA

MaruutHOEe B3aumozencTsue. MaruutHoe rmosne. JIuHuM marHuTHOM MHAyKuuu. [lerictBue MII Ha
MPOBOJHUK C TOKOM. 3akoH Awmmepa. MarHuTHoe B3aMMOJCHCTBHE TMPOBOIHUKOB C TOKOM.
DNEeKTPOJIBUraTeNlb MOCTOSHHOTO TOKAa. MarHuTHble cBoWcTBa BemiecTBa. SBinenne DOMU. OnbiTel
®dapanes. MarauTHeIi noTok. 3akon OMMU.

JlabopamopHvie pabombi:

COopka ayieKTpoMarHura.

COopka MoJIeNH ANEeKTPOIBUTATEIIS.

[Tonydyenune CrieKTpOB MarHUTHOTO TOJIS.

IIpumeprvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

DNEKTPOMArHUTHI: UX YCTPOUCTBO U MMPUMEHEHHE.

IIpumenenue sBnenuss MU B pa3nuuHbIX rajkerax.

IInanupyemblie pe3yabTaTbl 00y4eHHs

W3yueHnne kypca BHEYpOUHOH AeATeabHOCTH «3HATOKU (MUKW HANpaBiIeHO Ha (popMHupoBaHME
JMYHOCTHBIX, MeTanpeAMeTHbIX M THpPeIMeTHBIX pPe3yJbTaroB OOy4eHHUs, COOTBETCTBYIOIIMX
TpeboBaHUsIM (peepabHOTO TOCYJApPCTBEHHOTO 00pa3oBaTelbHOIO CTaHJapTa OCHOBHOIO OOIEro
o0Opa3oBaHHUs:

JIn4HOCTHBIE Pe3yJIbTATHI:

1. dopmupoBaHHE OTBETCTBEHHOI'O OTHOIICHHS K YYEHHIO, TOTOBHOCTM M CIIOCOOHOCTH K
caMo00pa30BaHUIO M CaMOPA3BUTHIO Ha OCHOBE MOTHBAallMM K OOYyYEHHMIO M TIO3HAHUIO, Pa3BHTHE
CaMOCTOSITENIFHOCTU B PUOOPETEHUH U COBEPIIIEHCTBOBAHUH HOBBIX 3HAHUM;



2. ®opMupoBaHHE TIO3HABATEIBHBIX WHTEPECOB, Pa3BUTHE HWHTEIUIEKTYalbHBIX, TBOPYECKUX
crocoOHOCTeH, (OpMHUpPOBAHHWE OCO3HAHHOTO BBIOOpAa W MOCTPOCHHE MAIBHEHINICH WHIUBUyaIbHOU
TPaeKTOPUHN 00pa30BaHUS;

3. Bocnuranue poccuiickoil TpakIaHCKOW HMIEHTHYHOCTH: MaTPpUOTHU3MA, yBakKeHUS K (OTedecTBy,
OCO3HAHUs BKJIa/Ja OTEYECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOU HAYKU;

4. @®opMHupOBaHHE IIEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTH HAyKHd U OOIIECTBEHHON MPAKTHKH, YOS)KACHHOCTH B BO3MOXKHOCTH TO3HAHHS MPHUPOABI, B
HEO0OXOUMOCTH Pa3yMHOTO HCHOJIb30BaHUS JOCTHXKEHUN HAayKM W TEXHOJOTHH IS JajdbHEHIIEero
Pa3BUTHS YEIOBEUECKOTO OOIIECTBA, YBAXKECHUS K TBOPLIAM HAyKH M TEXHHKH, OTHOIICHUS K (PHU3HKe KaK
K JIEMEHTY 00I111eueI0BeYeCKON KYIbTYPHI;

5.  YMeHUEe KOHTPOJIHMPOBATH MPOIECC M PE3YIbTaT Y4eOHON M UCCIIEOBATEIIbCKON NIEATEIHHOCTH B
IpoLecce U3yueHus: 3aKOHOB MTPUPO/IBL;

6. ®opmupoBaHHE KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B OOIIEHWHM U COTPYAHHYECTBE CO
CBEPCTHUKAMH, JETbMU CTapUIEro U MIIAJIIEr0 BO3pacTa, B3POCIBIMU B Mpoliecce 0O0pa3oBaTelbHOIM,
00IIECTBEHHO MOJIE3HOH, yueOHO-HCCIIeI0BATEIbCKOM, TBOPUECKON U IPYTUX BUJOB JCSITEIBHOCTH;

7. ®opMupoBaHHE OCHOB 3KOJIOTMYECKOW KYIBTYpPhl, COOTBETCTBYIOUIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIUICHHUS, PA3BUTHE OIbBITa JKOJOTHYECKH OPHEHTUPOBAHHON pedaeKcuBHO-
OLICHOYHOM JIeSATEIbHOCTHU B )KU3HEHHBIX CUTYAIUSIX

8. KpuTuuHOCTH MBINUICHUS, HHUIMATHBA, HAXOMYMBOCTh, AKTUBHOCTh MPH PEIICHUH MPAKTUICCKUX
3ajay.

MertanpeamMeTHble pe3yJbTaThl:

1. YMeHne caMOCTOSITENbHO ONPEAETATh LIeTU CBOEro 00yueHus, CTaBUTh U (OPMYITUPOBAThH AJis ceOs
HOBBIE 33J]a4l B yu€0e, pa3BUBaThb MOTUBbI U HHTEPECHI CBOEH M03HABATEIbHON NEATEIILHOCTH;

2. YMeHue COOTHOCUTH CBOU JACWCTBUS C IUIAHUPYEMBIMH PE3yJbTaTaMU, OCYIIECTBISATH KOHTPOIb
CBOEH JI€ATEIBHOCTU B IPOLECCE JOCTHIKEHUS pe3ynbTara, ONPEIeaTh CIocOObl AEHCTBUNA B paMKax
MPEIJIOKEHHBIX YCIOBUM H TpeOOBaHUN, KOPPEKTUPOBATH CBOU JCHCTBHS B COOTBETCTBUU C
MU3MEHSIOIIEHCS CUTyaluen;

3. VYmenue ompenensTh TMOHATUS, CO3/laBaTb  O0OOIEHHWs, yCTaHABIMBATh  AHAJIOTHUH,
KJIacCCU(UIUPOBAThH, CAMOCTOSTEIBHO BHIOMPATh OCHOBAHUS M KPUTEPHUH ISl KilacCU(UKALINY;

4. VYcraHaBnuBaThb  IPUYMHHO-CIIEJICTBEHHBIE  CBSI3M, CTPOMTH  JIOTUYECKOE  PACCYXACHHE,
yYMO3aK/Ir04eHne (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JIeJaTh BHIBOJIBI;

5. Pa3BuTHe KOMIIETEHTHOCTH B OO0JIACTHM HCIIOJIb30BaHUS HH(POPMAIIIOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIL;

6. IlepBoHayanbHble MpeAcCTaBIeHUS 00 HAEIX M O MeTogax (U3MKKM Kak 00 YHHBEpCaIbHOM
MHCTPYMEHTE HayKU ¥ TEXHUKH, O CPEJICTBE MOJECIMPOBAHUS SIBICHUN U MPOLECCOB;

7. YMeHue BUAETh PU3NYECKYIO 33]]a4y B KOHTEKCTE MPOOIEMHON CUTYyallud B APYTUX AUCHUILIINHAX, B
OKpY’KaroUIEen )KU3HH;

8. YMeHHMe HaXOAWTh B PA3IMUHBIX HCTOYHHKAX HWH(MOPMAIKIO, HEOOXOMUMYIO JUIS peIlleHuUs
¢u3nyecKux 3aaay, ¥ MPeACTaBIATh €€ B MOHATHON (popme, IPUHUMATh PEIICHUE B YCIOBUSAX HETIOIHON
WM U30BITOYHON, TOYHOU MM BEPOSITHOCTHOU MH(pOPMAIINH;

9. YMeHHe OpraHW30BBIBaTH y4eOHOE COTPYAHHYECTBO M COBMECTHYIO JEATEIHHOCTh C YYHUTEIEM W
CBEpCTHUKaMHU; paboTaTh WHIUBUAYAIbHO W B TPYIIE: HAXOIWUTh oOINee pelieHne W pa3peniarb
KOH(JIUKTHI HA OCHOBE COIVIACOBAHUS MO3ULUHN U y4eTa UHTEPECOB; (HOPMYyIUpOBaTh, apryMEHTUPOBATh
1 OTCTauBaTh CBOE MHEHUE.

10. YMeHue BbIBUTaTh TUIIOTE3bI IPU PELICHUU 33]1a4M TIOHUMAaTh HEOOXOIMMOCTh UX MPOBEPKHU;

11. [ToHuMaHue CyIIHOCTH AITOPUTMHYECKUX MPEANUCAHUN U YMEHHUE JIEUCTBOBaTh B COOTBETCTBHUHM C
MPEITIOKEHHBIM aITOPUTMOM.

IIpeameTHbIE pe3yJbTATHI:

1. Oco3HaHue LIEHHOCTHU U 3HaueHUs (PU3UKU U €€ 3aKOHOB JUIsl IOBCETHEBHOM JKU3HU YEJIOBEKa U ee
pOJI B pa3BUTUU MaTepuajbHON U JYXOBHOM KYJIBTYPHI.



2. ®opMUpOBaHHUE TMPEICTABICHUNA O 3aKOHOMEPHOW CBSI3M M MO3HABAEMOCTH SBICHMNA MPUPOABI, 00
OOBEKTUBHOCTU HAy4HOIO 3HaHUA, O CHCTeMOoOpasyroled poiau (GU3MKKA [UIs pa3BUTUS JPYrHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

3. ®opMupoBaHHE IMPEICTABICHUN O 3aKOHOMEPHOM CBSI3UM M I03HABAEMOCTH SBJICHMHA HPUPOABI, 00
00BEKTUBHOCTH HAyYHOTO MO3HAHUS, O CUCTEMOOOpa3yoLeil pou GU3UKU ISl Pa3BUTHS JPYTUX HayK,
TEXHHUKHU U TEXHOJIOTHH.

4. ®opmHpoBaHUE NEPBOHAYAIBHBIX TNPEICTABICHUH O (PU3MUECKON CYNIHOCTH SIBICHUH MPUPOJIBI,
BHJIaX MaTepUH, YCBOCHUE OCHOBHBIX WJEH (DM3MKU TEIJIOBBIX SBJICHUN (OCHOBHBIX mosnokeHuit MKT,
3aKOHOB TEPMOJMHAMUKHN, OCHOBHBIX MPUHIIUIIOB pabOThHI TEIJIOBBIX MAIIMH, 3aKOHOB 3JIEKTPOCTATHKH,
IIOCTOSIHHOTO TOKa, AMIiepa, JlopeHua).

5. VYcBoeHwus cmbicna GU3NYECKUX 3aKOHOB, PACKPHIBAIOIIUX CBS3b (PM3UUECKHX SIBICHHIA, OBJIaCHHE
MOHATUIHBIM alapaToM U CUMBOJIMYECKUM SI3bIKOM (PU3HKH.

6. ®dopmupoBaHHE HAyYHOrO MUPOBO33PEHUS KaK pe3yibTara u3ydeHus (hyHJaMEHTAIbHBIX 3aKOHOB
Gu3uKU; yMEHMs I0JIb30BAaThCSI METOAAMH HAyYHOIO IO3HAHMsI MPUPOABL: MPOBOIUTH HAOIIOACHHUS,
CTPOUTH MOJIEIH U BBIIBUTATh TUIOTE3bI, OTHICKUBATh U (POPMYIHPOBATH JIOKA3aTEIbCTBA BBIIBUHYTHIX
TUIOTE3; IUIAHUPOBATh U BBINOJIHATH YKCIEPUMEHTBI, IPOBOAUTH MPSIMBIE U KOCBECHHBIE MU3MEPEHUS C
UCTIONB30BaHNEM MPHOOpPOB, 00palarbIiBaTh pe3yabTaThl W3MEPEHWH, IMOHHUMAaTh HEU30€KHOCTD
MOTPEUIHOCTEH JTIOOBIX M3MEpPEHHH, OLEHMBATh TPAHUIBI NOIPEIIHOCTEH H3MEPEHUH, MpeACTaBiIATh
pe3yNbTaThl U3MEPEHHUH ¢ IOMOLIBIO TAOIUIL, TPadUKOB U POpMYII.

7. OOHapyXuBaTb  3aBHUCHUMOCTH  MEXJY  (U3MYECKUMM  BEIMYMHAMH,  BBIBOAUTH U3
HKCTIEPUMEHTAIBHBIX (DAKTOB U TEOPETHUYECKUX MOJENel (pU3NUecKue 3aKOHbI, OOBSICHATH MOTy4YCHHBIC
pe3ynbTaThl U 1€1aTh BHIBOJBL;

8. Ilonumanue GU3NIECKUX OCHOB W MPHHLUIIOB ACHCTBHS (pabOThI) MalllMH U MEXaHU3MOB, CPE/ICTB
NEePEABHKEHHSI M CBA3U, OBITOBBIX MPUOOPOB, IPOMBIIUIEHHBIX TEXHOJOTHYECKUX MPOLECCOB, BIMSIHUSA
WX Ha OKPYXAaOIIYI0 Cpely; OCO3HAaHHWE BO3MOXKHBIX IPUYMH TEXHOTEHHBIX U 3KOJIOTMYECKUX
KaracTpod;

9. ®opmupoBaHHE YMEHHs IMPHUMEHSATh TEOPETHUECKHWE 3HAaHHWS MO (U3MKE Ha IMPAKTHKE, PelaTh
¢usnyeckre 3ajlaud; IUIAHUPOBATh B IIOBCEJHEBHOM JKM3HM CBOM [JEHCTBHA C MpPUMEHEHHEM
MOJTy4YE€HHBIX 3HAHUN 3aKOHOB MEXaHUKH; YMEHUS MOJIb30BaThCAd (PU3NUECKUM TEKCTOM (aHAJIM3UPOBATH,
U3BJIEKaTh HEOOXOIUMYI0 MH(OpMAIMIO), TOYHO U T'PAaMOTHO BBIpPaXaTh CBOM MBICIH C MPUMEHEHHEM
MaTeMaTH4eCKON TEPMUHOJIOTUU U CUMBOJIMKH, IPOBOJIUTH KJIACCU(PUKALIUH, JOTUYECKUE 0OOCHOBAHUS;
10. Brnanenwe 6a30BbIM MOHSATUHHBIM aIapaToM 110 OCHOBHBIM pa3JieliaM COIePIKaHus.

®opMbI NpoBeleHUs 3aHATHII: ayIUTOPHBIE 3aHATUSA: Oecena, PpoHTaIbHOE 00CYKIEHHE BOIPOCOB C
nejarorom, pabora B TBOPUECKUX IPYIIAX MO BBHIMOJIHEHUIO MPOEKTOB, padoTa HaJl MHIMBUAYATIbHBIM
IIPOEKTOM.

Buabl 1esTeIbHOCTH — YTEHUE U 00CYXIEHUE TEKCTa CTaTe HHTEPHET-CATOB, 00CYKICHHE JTOKJIa/I0B
Y MPE3CHTAIN, COCTABJICHUE U PEIICHHE 3a/1a4, 00CYKICHUE CIIOCOOOB PEIICHHUSI.

TemaTuueckoe IJIAHUPOBAHHE

Ne HanmenoBaHnue pa3nesioB / Tem KoumuecTBo JyieKTpOHHBbIE (HU(PPOBHIE)
n/n NpPOrpaMmbl 4acoB 00pa3oBaTe/bHbIe pecypehbl
1 IJTABA 1. CTPOEHHME n POII — Poccuiickas >IEKTpOHHAS
" | CBOUCTBA BEIIECTBA mkonta: https://resh.edu.ru/
o | TJIABA 2. OCHOBBI 2) Enunas Kosekuus nudpoBbIX
| TEPMOJIMHAMUKHA 06pa30BaTEILHBIX PECYPCOB:
IJTABA 3. U3MEHEHUE h
3. | ATPETATHBIX COCTOSIHUM 3) YuurtensCKuil opTa:
BEII[ECTBA h
4. | ITTABA 4. TA3OBBIE 3AKOHbBI 4) Buneoypoku o OCHOBHBIM
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5. | ITTABA 5. TEIIJIOBBIE MAIIIMHBI npeaMeTam IIKOJIbHOM
JIABA 6. STEKTPUUYECKUE nporpaMmel: http://inerneturok.ru/
6. SABJIEHU A
7 ITTABA 7. 3AKOHbI
" | HOCTOAHHOI'O TOKA
8 ITTABA 8. DJIEKTPOMAT'HUTHBIE
" | ABJIEHU S
OBLIEE KOJIMYECTBO YACOB I10
IMPOI'PAMME
IToypouHoe TeMaTH4ecKoe NJIAHUPOBAHUE
No Ne OcHOBHBIC BUIBI yUeOHOU Jlara | [lara
I R Tema 3ansaTHS ESTEBHOCTH o o
B TEMeE wiany | ¢akty
IVIABA 1. CTPOEHUE Y CBOVMICTBA BEHIECTBA- 5 YACOB
CtpoeHue BeliecTna. [IpocMoTp u oOCyxIeHUE BHUACO C 1
1 1 BzaumoneiictBue yactuil | caiita Www.elementy.ru «Ctpoenue He;g;ﬂ
BEIICCTBA. BEIIECTBA
Mogenu ctpoeHus ra3o, | OOCyXAeHHE pa3IWYHBIX THIOTE3 O )
2 2 KUJKOCTEN U TBEPABIX CTPOEHUHM pPAa3IHYHBIX BEIIECTB H HeI?eL;}I
Te. JIOKa3aTeIbCTB, MX TOATBEPKIAIOIINX
HMswepennie pasmepos BrinmonHenue npaktuyeckux paboT B 3 yu.
3 3 MOJIEKYJT C TOMOIIBIO
MaJIbIX TPYTIIax HeJes
MAJIETKH.
Msuepenne pasmepos BrimonmHeHne npakTHYecKux padboT B 4 yu.
4 4 MaJIBIX TEJ METOJIOM
MaJbIX Tpymmax HeAens
pSI0B
O6cyxnaeHue JTOKJIaI0B "
Mpe3eHTAluil  yJaluxcsd Ha TeMmy:
5 5 BriyOs BemecTBa 6e3 Co3nanue 00bEMHOI MoOZAENH | 5 yu.
MHUKPOCKOIIa KpHUCTANTNYECKON pEIIEeTKH | HeIEIs
HEKOTOpPBIX  BEIIECTB. CniocoObt
W3MEpPEHHS pa3MepPOB MOJIEKYI»
I'JIABA 2. OCHOBBI TEPMOJINHAMMKU — 7 YACOB
UreHue u oOCyXJE€HUE CTaThbU caiiTa
Kak goctuub TemiaoBoro |ru O HEOOpPAaTUMOCTH  TETUIOBBIX
6 1 paBHOBecCHsI? mpoueccoB. M3yuenme wu aHanmmz | 6 yud.
' HeobpaTumocTs WUTFOCTPAaTUBHOTO ~ Marepuajia  Ha | Helems
IIPOLIECCOB npuMepe MynpTguibMa «JIBeHaanars
MeCSIIEB»
O6cyxnenue JIOKJIaJIOB u
MpEe3eHTAIlMN  yJaluxcs Ha TeMy:
7 2 Korna u xak nuzobpenu Hctopus co3manust npubopoB aus | 7 yd.
' TepMomeTp? n3MepeHus Temmeparyps». Cosnanue | Hemens
MOJIEIM TEPMOMETpPa C IKUAKUM U
TBEPJIbIM pabouUM TEJIOM
PaGora B ManbIx rpynmax —Haj
8 3 CyTb mepBoro Hauanga CO3/laHMEM  alTOpUTMa  pelieHus | § yd.
TEPMOTUHAMUKHN Ka4eCTBCHHBIX M PACUCTHBIX 3aja4d Ha | HeAels
pacueT  W3MEHEHHUsT  BHYTPEHHEH
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SHEPTUHU; COCTaBJICHHE aBTOPCKUX
3a1a4 o teme «Mos 3a1a4a Ha pacuer
W3MEHEHHUs] BHYTPEHHEH SHEePTUmn»

Hcnonp3oBaHue

GU3MYECKUX 3HAHUHA O
TENI1000MeHe npu
CTPOUTEIILCTBE  JKUJIBA,
nonbope  OIeXAbl, B
XO3SIMCTBEHHOMH

JIeITEIIbHOCTH YeI0BeKa

OO6cyxnenue JIOKJIaJIOB "
MpPE3CHTAIMN  yJaluxcss Ha TeMy:
Bunnl TETUIONIepEeIayH,
WCIIONIb30BAaHUE B TEXHHUKE M OBITY.
Ucnonp3oBanue 3HaHuii O BHUAAX
TEIJI00O0MEHA B CTPOUTEIBLCTBE, B
paboTe Mozenbepar

9 yu.
He/ems

10.

CKOJIBKO KaJlopuil HY>KHO
os?..

PaGora B Manblx rpynmax —Haj
CO3JaHHEM  allfOpUTMA  PELICHUSA
KA4ECTBEHHBIX M PAaCUYETHBIX 3a7a4 Ha
pacyer KOJIM4YE€CTBA TCIIJIOTHI,
COCTaBJICHUE AaBTOPCKHMX 3a/1a4 IO
teme «Mog 3amaya Ha  pacuyer
KOJINYECTBA TEIJIOThI»

10 yu.
HeJeIs

11.

«Ecmm  sHeprus rae-to
OTHHUMETCH, TO ...»

Ob6cyxnaenue JTOKJIaI0B u
MpEe3eHTAlMi  y4Jaluuxcs Ha TeMy:
Beunsrit  gBurarens — wMud wim
peaIbHOCTH? »

I1 yu.
Hezens

12.

Uzmepsiem u uccienyem!

[IpakThdeckass pabora B  Majbx
rpynmax 1o Teme  «l3yueHue
cKkopocTu TermaoooMmeHa. W3mepenue
yAENBHON TEMIOEMKOCTH KUAKOCTH,
o0cyxieHne u OOBSICHCHHE
pE3yIbTaTOB, MOCTPOCHHE
rpaduvecKoit 3aBUCHUMOCTH
TEMIEPATYphl OT BPEMEHHU

12 yu.
HeJens

TVIABA 3. UBMEHEHUE ATPETATHBIX COCTOSSHUM BEIIIECTBA — 4 YACA

13.

Korpga, mouemy, uro u
KakK KUITUT U UCTIapSAETCs

IIpakTnyeckas pabota B  MajbIX
rpynnax 1o teme  «M3yueHue
3aBUCHUMOCTH CKOPOCTH HCIIAPEHMS OT
BHEIIHUX YCIOBUA W  CTPOCHUSA
BEIIIECTBaY, MOCTPOEHUE IpaduyecKoil
3aBHUCHUMOCTH CKOPOCTH HCIIApPEHMs OT
TEMIIEPATYPBHI, IIoniaan
IIOBEPXHOCTH

13 yu.
HeJens

14.

Kakas B1a)XHOCTb camast
ITIOJIC3HAasA

[MpakTnueckas pabora B MalbIx
rpynnax 1no Tteme «lM3mepenue
BII&XKHOCTH BO3AyXa C IIOMOIIBIO
BOJIOCSTHOTO THTPOMETPay,
oOcyxXaeHHe u 0OBsICHEHHE
pe3yNbTaToB

14 yu.
Hezens

15.

Ecnu kpucramisl pacTyr,
TO OHH KUBBIE?

[IpencraBnenne pe3ynbTaToB pPabOTHI
[0  BBIPAIIMBAHUIO  KPHUCTAIIOB;
00CYy)XJIeHHE 3aBUCUMOCTH CKOPOCTH
pocTa  OT  BHEIIHUX  YCIIOBHIA,
3aBUCUMOCTH (HOPMBI KpHUCTAIIIAa OT
puMeceil, cocTaBieHue rpaduyecKux
WUTIOCTPAlMi 3TUX 3aBUCUMOCTEN

15 yu.
Hezens




16.

PacuernuBas
OEpEKITMBOCTH

O6cyxnaeHue IOKJIAZIOB u
IIpE3CHTAlMi  ydalquxcsd Ha Temy:
TerioBble  sBIIeHUS B (OJBKIOpE
pa3HBIX HAPOJIOB)»

16 yu.
HeJeIs

ITTABA 4. I'”A3OBBIE 3AKOHBI — 4 YACA

17.

[Touemy HU30IPOLIECCHI
TakK Ha3bIBAIOTCH?

OO6cyxnenue JIOKJIaJIOB "
MpE3CHTAllMi  yJalluXcs Ha TEMY:
HcTopust OTKPBITHS TA30BBIX 3aKOHOB»
PekoHCTpYKIMSI  OTKPBITUS ~ 3aKOHA
Ieii-JIroccaka

17 yu.
HE/ems

18.

OTu 3aHATHBIE rpauKu

PaGora B Masmbix Tpynmax —Haj
COCTABJIICHHEM QJITOPUTMAa PELICHHS
rpaduvecKux 3aJad Ha YTEHHE U
MEPECTPOMKY JAHArpaMM COCTOSTHUS
rasza (rpadMyecKuii U aHATMTHYCCKUI
crnoco0 perieHus 3aaaq)

18 yu.
He/ems

19.

Kaxk BogsHOM nmayk
CTPOMT CBOM J1oM?

Pa36op 3aa4 Ha OCHOBE IPUPOIHBIX
JTAHHBIX, COCTaBJICHUE aBTOPCKUX
3a/la4 Ha UCIOJIb30BaHUE Ta30BbIX
3aKOHOB

19 yu.
HeeIs

20.

OOBEAUHUM ra30BbIC
3aKOHBI, YTOOBI
MOJTYYHUTh. ..

PaboTa Haj cocTaBieHHEM TEKCTOBBIX
3amad «Mosl 3aada Ha IIPUMEHEHUE
O00BEMHEHHOIO Ta30BOI0 3aKOHa» MU
ux HOCJIEAYIOLIEe pelieHue
(oTpaboTKa aaropuT™Ma peuieHus 3aaaq
AQHAJIMTUYECKUM CIIOCOOOM)

20 yu.
HeJens

IJTIABA 5. TEIIVIOBBIE MAIINHBI — 3 YACA

21.

Kak paGoratot ra3 u nap?

Ob6cyxnenue JTOKJIaJIOB u
Mpe3eHTalUil yJaluxcsd Ha TeMy:
I'pannubr mpumenenns JIBC  wu
JKOJIOTHYECKHUE poOIeMBbI ero
HCIIOJIb30BaHUS. PeaktuBHbBIE
JIBUTATEIIN»

21 yu.
He/Iest

22.

[Touemy KIIJI TerioBoro
JIBUTaTENs BCErAa
HU3KUN

Pazbop  npUHUMIHUAIBHOW  CXEMBbI
yCTpoiicTBa M pa3nuuuii B pabote
YETBIPEXTAKTHOTO JIBUTATEIIS "
nu3ens. Pabora B ManbIX Ipymnnax o
pemeHno 3amgad Ha pacuer KIIJ]
TEIJIOBBIX JBUTATENICH

22 yu.
HeJens

23.

Heo6xoaumelii npeamer
Ha KyXHE — XOJIOUIbHUK

Ob6cyxnenue JIOKJIaJIOB u
MIpE3CHTAlMi  ydJaluxcs Ha TeMy:
Hcropus Bewieil: co3gaHue IEpBOU
MOJIENH XOJIOJUIIBbHUKA,
ycoBeplIeHcTBoBaHue» OOcyxkaeHne
MIPUPOJTHOTO SIBIICHUSI «BEYHAas
MEpP3J0Ta»: MOXHO JIM IOCTPOUTh
MIPUPOIHBIA XOJTOAUIBHUK?

23 yu.
Hezens

IJTABA 6. QJJIEKTPUYECKHUE ABJIEHUSA — 4 YACA

24.

SIHTapHbIC ABICHUS,
OTKpBITBIE DasiecoM u3
Munera

[IpakTnyeckas pabota B  MaJbIX
rpynmnax «MccnenoBanue
B3aUMOACHCTBHSI 3apsKEHHBIX TEI»,

24 yu.
Hezens




oOcyxieHne u 00BsICHEHNE
pe3yJIbTaTOB. Brmmonnenue
JICACTBYIOIIEH MOJICJIH JIEKTPOCKONa

25.

[TpuHIUIT CynepIIO3UITUN
CUJI U moJiel

Pabora Hag cocTaBiIEHHEM TEKCTOBBIX
3amay «Mosi 3aJada Ha IPUMCHEHHE
3aKOHAa COXPaHEHHS 3JICKTPHUECKOrO
3apsga W 3akoHa KymoHa» uW HX
MOCIIEYOIIEee pelicHue
AQHAJIUTHYCCKUM WM IpaduuecKuM
CII0COOO0M

25 yu.
He/ems

26.

CunoBbIe TUHUHU MOKHO
YBUJIETh

[Mpaktrueckas pabora B MaJbIX
IpyNIIax HaJ CO3JaHUEM MOJIEIU
«[Insnrymue YEJIOBCUKHNY,
o0cCyXIcHHE " OOBSICHCHHE
pE3yJIbTaToB.

26 yu.
HE/ems

JletineHckas OaHKa U ee
SHEprus

PaGora Hag cocTaBIIEHHEM TEKCTOBBIX
3amau «Mosi  3ajaya  Ha  pacyeT
mapaMeTpoB KOHJEHcCAaropay M HX
MOCIIENYOIIee pelieHue
aHAJUTUYECKHUM CIIOCOOOM

27 yu.
HeJens

IJTIABA 7. 3AKOHBI HOCTOSAHHOI'O TOKA -5 YACOB

Kaknmu ObIBaroT
HOCHUTEIH 3apsa?

[IpocmoTp u 0OCyXIeHHUE BHACO C
caiita www.elementy.ru «CBoGomubIe
HOCHTEIIH 3aps1a»

28 yu.
HeJeIs

Yto Takoe
IIOJIYTIPOBOTHUK

OO0cyxnenue JIOKJTaJI0B "
IIpE3CHTAlMi  ydaluxcs Ha Temy:
[TonynpoOBOAHUKH:  JICHUBIBI WK
HCYTOMUMBIC TPYKCHUKHN»
Ob6cyxnenue SIBIICHUS
«CBEPXIPOBOJAUMOCTBY». MOXKHO  JIH
CO3J1aTh BEYHBIN TOK B TIPOBOTHUKE?

29 yu.
HeJens

AJ'IBTepHaTI/IBHBIe
HCTOYHUKH TOKaA

Ob6cyxnenue JIOKJIaJIOB u
Npe3eHTaluil  yyaluxcs Ha TeMy:
VICTOUHUKN  3JEKTPUYECKOrO  TOKa:
HUCTOpUSA CO3AaHHA TaJlbBAaHUYCCKOI'O
JNIEeMEHTa u NEKTPUUECKOTO
JBUTATCIIS

30 yu.
HeJens

Tennosas otgaua
HarpeBaTes

[IpakTnyeckas pabota B  MajbIX
rpynnax «lccnenoBanue TEIOBOM
OTAa4M Harpepatels», 00CYXKIAeHUEe U
oObsicHeHne pe3ynsraroB. CrocoObl
noseilieHuss TOH nHarpesarenbHOTO
JJIEMEHTA.

31 yu.
HeJemns

CornpoTuBieHue
MIPOBOTHHUKA

[Ipaktnyeckas pabota B  MaJbIX
rpynnax  «/3MepeHue  yaelbHOro
COIIPOTUBIICHUS IIPOBOJTHUKAY,
o0cyxieHne n 00BsSICHEHNE
pE3yabTATOB.

32 yu.
HeJens

IJTABA 8. QJJIEKTPOMAT'HUTHBIE ABJIEHUSA — 3 YACA

IIpakTHueckoe
MPUMCHCHUEC MAarHuTHOI'O

[IpakTnyeckas pabota B  MaJbIX
rpynnax «COopka 3IeKTpOMarHura.

33 yu.
HEJIeIIsI
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NEUCTBUA COopka Momenu 3JICKTPOIBUTATEIIS,
AIEKTPUUECKOTO TOKA oOcyxXIeHHe u OOBsICHEHHE
pe3yJIbTaToOB
[IpakTuueckas pabota B  Majbix
Kak yBunets MmaruutHoe | rpynmnax  «llomyuenue — cmektpoB | 34 yu.
nose? MarHUTHOTO TOJs», OOCYXKJICHUE U | HeAels
00BsICHEHHE PE3YJIbTaTOB.
OO6cyxnenue JIOKJIaJIOB "
Ha uro ciocobHo MpEe3eHTAlMi  yJanuxcd Ha TeMmy: 35
MaruutHoe 1oJie U ero DNEKTPOMAarHUThI: UX YCTPOHCTBO M Hez[}e,;;{

IMPOABJICHUA

npuMmenenue. llpumenenue sBICHUS
OMMU B pa3inuyuHbIX TaJKETax»
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