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HOACHUTEJBHASA 3AIIMCKA

1. 3akon «O06 obOpazoBanuu B Poccuiickoit @enepannn» ot 29.12.2012 1. Ne 273-03 «O6
obpazoBanuu B Poccutickoii deneparum»

2. denepanbHbIN TOCYIaPCTBEHHBIA 00pPa30BaTENbHBIN CTAHAAPT OCHOBHOTO OOIIETO
obpazoBanus Jlpukaz MO Nel897 ot 17.12.2010 1. «O6 yrBepxaecHuun @I'OC OOO»

3. TIpuka3z MIT P® Ne 993 0116.11.2022r. «O6 yrBepxkaeaun @OIT OO00»

4. Tlpuxa3z Munuctepcta oOpasoBanus Poccuiickoit deaepannn «O BHECEHUN N3MEHEHU I
B (penepanbHBINA epedeHb yueOHUKOB, PEKOMEHIOBAaHHBIX K MCIIOJIb30BAaHUIO MTPU
peanu3alui UMEIOIINX FOCYAapCTBEHHYIO aKKPEAUTALIMIO0 00pa30BaTENbHBIX POTPaMM
Ha4aJIbHOTO OOIIET0, OCHOBHOI'O 00IIIET0, CPeAHETO 00111ero 00pa3oBaHus
YTBEPKIEHHBIH nprkazoM MuHHcTepcTBa 00pa3oBaHus U HayKu Poccuiickoit
®enepanun ot 21.09.2022 1. No 858».

5. O6meobpazoBatenbHas mporpamma MbOY COILL Ne6 na 2023-2024 yu. rox;
6. VYwuebnsrit uian MbOY COILI Ne6 na 2023-2024 yueOHBIH TOI.

[Iporpamma mno ¢Qu3uke Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUA
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€toM (penepanbHOi paboueii mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «Duzukay.

ConepxaHue mTporpaMmbl MO (PU3MKE HapaBieHO Ha (OPMHPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTA OOYYArOIIUXCSl U OPTaHU3AIMNI0 H3YYCHUS
bu3MKKM Ha NESITENIbHOCTHOW OCHOBE. B mporpamme mo (u3uKe y4UTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanusaimmu tpeboBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM O0y4eHUs, a TAaKKe
MEXIPEIMETHBIC CBA3M €CTECTBCHHOHAYUYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHMsl.

[Iporpamma 10 (¢u3MKE YCTAHABIMBACT paCHIpeleIeHre Y4eOHOTro
Marepuajsia 1o TojaM oOydeHus (MO KiaccaM), MNpeajaraeT MPUMEPHYIO
MOCJIEIOBATEIbHOCTh M3YyYEHUS TEM, OCHOBAaHHYI0 Ha JIOTMKE pa3BUTHUS
MPEAMETHOIO COACPKAHUA U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yYarouXcsl.

[Iporpamma mo ¢usuke pa3paboTaHa C ILETbI0 OKA3aHUS METOIMYECKOM
MOMOIIY YYUTEITIO B CO3/IaHUU paboyelt MporpaMMbl IO Y4EOHOMY TIPEIMETY .

du3uka ABISIETCS  CUCTEMOOOPAa3yIOIUM JJI  €CTECTBEHHOHAYUYHBIX
y4€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SIBJICHUH, W3y4aeMbIX XWMHEH, OHOJIoOTHeW, acTpoHOMUEH U (pu3ndecKoi
reorpaduell, BHOCHT BKJaJd B E€CTECTBCHHOHAYYHYIO KAapTUHY MHpA,
IpefocTaBisieT HauOoyiee sICHbIE OOpa3lbl NPUMEHEHUS HAydHOrOo METOoja
MO3HAHUS, TO €CTh CII0C00a MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.



Opnna w3 THaBHBIX 337a9 (PU3UIECKOTO O0pa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHUsS COCTOUT B (POPMUPOBAHUM E€CTECTBEHHOHAYYHOW TPAMOTHOCTU H
WHTEepeca K HayKe Y 00y4Jaronuxcs.

N3ydyenne ¢usukun Ha 0a30BOM ypOBHE TMpPEANoOiaracT OBJIaJCHUE
CIICYIOIMMH KOMITIETEHTHOCTSMHU, XapaKTEPU3YIOIIMMH €CTECTBCHHOHAYUHYIO
IPaMOTHOCTb:

e  HAy4YHO OOBSCHSTH SBJICHUS;

e OICHMBATh M IIOHUMATh OCOOCHHOCTH HAY4YHOI'O
HCCIICIOBAHUS;

] HHTCPIPCTUPOBATL HTAHHBIC H HMCIIOJIb30BATh HAYYHLIC
A0Ka3aTCJIbCTBA I IIOJTYUCHUS BBIBOJOB.

[lenu wu3ydyeHuss (PU3UKK Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
omnpenenensl B Konuenmuu npenopaBanust ydeOHoro mnpeamera «dusmka» B
oOpa3oBarenbpHbIX opraHuzauusix Poccuiickoit ®enepauuu, peanu3yromux
OCHOBHBIE  00II€00pa30BaTENbHbIE MPOrPAMMBI, YTBEPXKIEHHOH pEHICHUEM
Konnernn MunucrepcrBa npocsemienust Poccutickoit @enepanuu (MpoTokosa oT 3
nexadps 2019 r. Ne [1K4BH).

eau ndyuyenuss Gpu3uKu:

e TMpuoOpeTeHHe WHTEpeca U CTPEMIICHHUS OOydJarommxcs K
HAyYHOMY W3Y4YEHHUIO TPHUPOMABI, PAa3BUTHE WX HWHTEIIEKTyalbHBIX U
TBOPYECKUX CIIOCOOHOCTEN;

e pa3BUTHE NPEACTABICHU O HAyYHOM METOAE NO3HAHUS U
dbopMUpOBaHUE HCCIEIOBATEIBCKOTO OTHOIICHHUS K  OKPYXaIOIIUM
SIBJICHHSIM;

e (opMmHpoBaHME HAYYHOIO MHPOBO33PEHUSI Kak pe3ysbTara
U3YYEHUS! OCHOB CTpPOCHMS MaTepuu U (yHIaMEHTaIbHBIX 3aKOHOB
busuKy;

e (QopMupoBaHue NMpeACTABICHUN O POJIU (PUUKH TSI PA3BUTHS
JIPYTUX €CTECTBCHHBIX HayK, TEXHUKH M TEXHOJIOTHIA;

e pa3BUTHE TPEJACTABJICHUA O BO3MOXHBIX cdepax Oymymiein
poeCCHOHAIIBHON JICSITCIBHOCTH, CBSI3aHHOU ¢ (DM3MKOM, IMOJTOTOBKA K
JaabHEeHUIIeMy O0OyUYEeHHIO B 3TOM HAMpaBJICHUHU.

JIocTHKeHHE ITHX IeJied mporpaMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
oO1mero o0pa3oBanHusi 00ECTIEYNBACTCS PEIICHUEM CIICAYIONINX 3a1ay:
e TpuOOpEeTEHHE 3HAHHWU O JUCKPETHOM CTPOCHHHU BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUUYCCKUX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSX



e MpHOOpETEHHE YMEHHI OMUCHIBATH U OOBACHATH (UIUUECKUE
SIBJICHUS C MCTIOJIb30BAHUEM IOJTyUYE€HHBIX 3HAHUH;

e  OCBOCHUE METOAOB PELICHUs MPOCTEHIIUX PACUETHBIX 3a7ad C
UCIIOJIb30BAaHUEM buznyeckux MOJEIIEN, TBOPYECKUX 51
IIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUH HaOmIOAaTh NPUPOJHBIE SBICHUS U
BBIIIOJIHATH ONBITBL, Ja0OpaTOpHblE pabdOTBl M AKCIIEPUMEHTAJIbHBIE
UCCJIEIOBAHMSI C UCTIOJIb30BaHUEM U3MEPHUTEIbHBIX PUOOPOB;

e OCBOEHHE NpUEMOB paboThl ¢ uH(popManuend (HU3NUECKOro
COJIEp)KaHMsl, BKJIOYas HMHPOPMALMIO O COBPEMEHHBIX JOCTHKEHHSIX
(bU3HMKHY, aHAIU3 U KPUTUYECKOE OLIEHUBAHHE HH(POpPMALIUK;

e 3HAKOMCTBO CO cdepaMu NpodecCHOHATIBHOU JAESITEeIbHOCTH,
CBSI3aHHBIMU C (DU3UKOM, U COBPEMEHHBIMU TEXHOJOTHUSIMH, OCHOBAHHBIMU
Ha JOCTHKEHUAX (PU3HUYECKON HAYKH.

Ha usyuenune ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZEI0), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B Hefienio).

[IpeasaraemMelil B mporpaMmMe 1o (pu3MKe nepeyeHb JadopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUUTes b JeiacT BEIOOP MPOBEICHUS
7ab0opaTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
00yJaromuxcs, CIUCKa JKCIIEPUMEHTAIBHBIX 3aJaHHi, MpeajiaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



IHNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA HIPOI'PAMMBLI 11O ®U3ZUKE HA YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

I/ISY‘{CHI/IG (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O O6HICI‘O 06p8.30BaHI/I$I HaIIPpaBJICHO Ha AOOCTHKCHHC JIMYHOCTHBIX,

METanpeMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.
B pesynpraTte wu3ydeHus GU3MKKA HAa YpPOBHE OCHOBHOTO o0O0Imiero oOpa3oBaHust y oOydaromierocs OymyT
c(hOpMHPOBAHBI CIICTYIOITUE JIMIHOCTHBIC PE3YIBTATHl B YACTH:

o 1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

o - POSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (DU3NUECKOIN HAYKHU;

o - LIEHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;

o 2) rpamaaHCKOro M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

o - TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXJIEHUHU OOIIECTBEHHO 3HAUYMMBIX M ITHUYECKHUX MpoOJeMm,

CBSI3aHHBIX C IPAKTUYECKUM MMPUMEHEHUEM JOCTIKEHUN (PU3UKH;

o - 0CO3HaHUE BAXXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIMIIOB B JEATEILHOCTH YUEHOTO;
° 3) 3cTeTH4eCKOro BOCIIUTAHMSI:
o - BOCHPHUATHE JCTETUYECKUX KauecTB (U3UYECKOW HayKH: €€ TapMOHUYHOTO TOCTPOCHHS, CTPOTOCTH,

TOYHOCTH, JJAKOHUYHOCTH;
o 4) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

o - OCO3HAHMWE LEHHOCTH (PU3MYECKON HAyKH KaK MOUIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI Pa3BUTHS
TEXHOJIOIMH, BaXKHEUILIEN COCTABIIAIONIEN KYJIBTYPHI;



o - pa3BUTHE HAYyYHO JII0O03HATEILHOCTH, HHTEPECa K UCCIIEIOBATENBCKON A TENbHOCTH;
o 5) dopMupoBaHuA KyJAbTYPbI 310POBbSl U SMOIMOHAJIBLHOTO 0JIATONOTYYHS

L - OCO3HaHUC I CHHOCTH 0e301acHoro 06p3.33 KU3HHU B COBPCMCHHOM TCXHOJIOTHYCCKOM MHUPC, BAKHOCTHU
IIpaBUJI 0e30macHOTO IMOBCACHUSA Ha TPAHCIIOPTC, Ha OOpPOrax, € OJ3JICKTPUYCCKUM H TCIIJIOBBIM O60py,Z[OBaHI/ICM B
AOMAIIHUX YCIIOBUAX

o - copMUPOBAaHHOCTH HaBBIKA peIIEKCUH, PU3HAHUE CBOETO MpaBa Ha OINIMOKY U TaKOTO K€ MpaBa y JIPyroro
YEJI0BEKA;

o 6) Tpy10BOI0 BOCTIMTAHMSI:

o - aKTMBHOE Y4YacCTH€ B PEIICHUM MPAKTHUUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHOW OpraHu3alluu,

ropoja, Kpas) TEXHOJOTMYECKON U COLIMAIbHON HAIPABJICHHOCTH, TPEOYIOIIUX B TOM YHUCIIE U (DU3UUECKUX 3HAHU;

o - UHTEpeC K MPAKTUYECKOMY U3YUYCHHIO TTpodeccuil, CBI3aHHbBIX ¢ (PU3UKON;
o 7) 3K0JI0THYECKOT0 BOCIIUTAHUS:
o - OpHEHTAIUsl Ha TMpUMEeHeHHe (U3MUECKUX 3HAHUM JJIA pelIeHUs 3a/lad B 00JIaCTH OKPY’KAIOIIEH Cpeibl,

TUIAHUPOBAHMUS TTOCTYIIKOB U OLIEHKHA UX BO3MOKHBIX ITOCIJICICTBUH JIJISI OKPYKAIOIIEH CPEbI;

o - OCO3HAHME INI00ATBHOTO XapaKTepa IKOJOTHYECKUX MPOOJIEM U IyTel UX pelleHus;
o 8) ajanTanuu K U3MEHSAIOIIUMCH YCIOBUAM COLUAJIBHOM U MPUPOJIHOM CpeAbI:
o - MOTPeOHOCTh BO B3aUMOJICUCTBUM TPHU BBINOJIHEHUM MCCIECIOBAHUNA W TPOEKTOB (PU3MUECKON

HanpaBJICHHOCTH, OTKPBLITOCTD OIIBITY U 3HAHUAM APYTUX;

o - MIOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO IEATEIbHOCTD;



o - IOTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHcIie (GOPMYIUPOBATH UACH, MTOHITHS, THIOTE3bI O
(du3NUECKUX 00BEKTAX U SIBICHUSIX;

o - OCO3HaHME JePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 0071acT (HU3HKHY;
o - IJJAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETECHUH HOBBIX (PM3MUYECKUX 3HAHMUIA,
o - CTPEMJICHHE aHAJM3UPOBATh M BBISABIATH B3aUMOCBS3M IPHUPOABI, 00IIECTBA U IKOHOMHUKHU, B TOM YHCIE C

UCITIOJIb30BaHUEM (PU3UUECKUX 3HAHUN;

° - OIIGHKa CBOUX JICHCTBUM C Y4Y€TOM BIHSHHUS Ha OKPYXKAIOIIYI0 CpPEay, BO3MOXHBIX TJIOOQTBHBIX
MOCJICACTBHIA.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbpTaTe OCBOEHHSI Mporpammbl Mo (pU3MKe Ha YpOBHE OCHOBHOTO OOHIEro 0Opa3oBaHMs y O0y4arollerocs
OyayT copMUPOBaHBI MeTanpeIMeTHbIe Pe3yJbTaThl, BKIIOUYAIONIME ITO3HABATEIbHBIC YHHBEpPCATbHBIC Y4YCOHBIC
NeNCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE yUeOHbIE ACUCTBUS, PETYIATUBHbBIC YHUBEPCAIbHbBIE YUeOHbIE IEHCTBUSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Ba3oBbie Jiornyeckue 1eicTBUA:

o BBISIBJISITD U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB (SIBJICHUN);
o yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMU, OCHOBAHUS JJIs1 0000IIEHUs U CPaBHEHUS;
o BBISIBJIAITh 3aKOHOMEPHOCTH M MPOTHBOPEUYMS B pAacCMATPUBAEMbIX (DaKTax, aHHBIX U HAONIOACHUSX,

OTHOCAIIIUXCA K (i)I/ISI/I‘IeCKI/IM SABJICHUAM,



o BBISBJISTh TPUWIMHHO-CIICJICTBEHHBIC CBS3U TPH H3YYCHHH (PU3NYCCKUX SIBJICHUH W TIPOIECCOB, JENaTh
BBIBOJIBI C HCITOJIb30BAHMEM JEAYKTUBHBIX W WHAYKTHBHBIX YMO3aKIIOUCHUH, BBIIBUTATh THUIIOTE3Bl O B3aUMOCBSI3SX
(bU3UYECKUX BEIINYHH;

o CaMOCTOATENILHO BBIOMpaTh Croco0 pelieHus ydeOHoM (u3myeckod 3agaun (CpaBHEHHE HECKOJIbKHX
BapUAHTOB PEILICHHUS, BHIOOP HAanbO0JIee MOIXOIAIIETO ¢ YUETOM CaMOCTOSTENbHO BbIJIETIEHHBIX KPUTEPHUEB).

ba3oBble HCCJICA0BaATC/IbCKHUC IleﬁCTBHﬂ:
L HCIIOJIBb30BAaTh BOIIPOCHI KaK I/ICCJ'IGI[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHUAA,

L IIpOBOJUTEL II0 CaMOCTOATCIIBHO COCTABJIICHHOMY IINIAHY OIIBIT, HECJI0KHBIN (1)H31/I‘{GCKI/II‘/’I 9KCIICPUMCHT,
HeOOJIBIIOE HCCIICOOBAaHHUC (1)I/I3I/ILIGCKOFO SIBJICHHS,

o OIICHMBATh HAa MPUMEHHMOCTb U JOCTOBEPHOCTh MHGOPMAIIMIO, MOJYYECHHYIO B XOJI€ WCCIEAOBAHMS WIIU
HKCIIEPUMEHTA;
o CaMOCTOSITeNIbHO (OpMYyJIMpOBaTh OOOOIIEHHS M BBIBOJABI IO pe3ysibTaTaM MPOBEAEHHOTO HAOJIOACHUS,

OIIbITa, UCCJICAOBAHUA,

L IIPOTrHO3UPOBATE BO3MOXKHOC I[EUII)HCI\(JIHIGG pa3BUTHUC (IJI/IBI/ILICCKI/IX IIpoLecCCOB, a TAKIKC BbIABUI'ATb
IMPCAITOJIOKCHHUA 00 ux Pa3BHUTHHU B HOBBIX YCJIOBHUAX U KOHTCKCTAxX.

Pabora ¢ unpopmaumeii:
o MPUMEHSIThH PA3JIMUHbIE METO/IbI, UHCTPYMEHTHI 1 3aMPOChI MPU MOUCKE U 0TOOpE MHPOPMAIIUU WU TaHHBIX C
y4ETOM MpeIIoKEHHON yueOHOM puznueckoil 3a1auu;

o aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH HH(OpPMALMIO pPA3IUYHBIX BHUAOB U (QopM
IIPEJCTABIICHHUS;



o CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (opMmy TmpeacTaBieHUs WHGOPMAIMU W WIUTIOCTPUPOBATH
pelaeMble 3a/1a4i HECJIOKHBIMU CXeMaMHt, AuarpaMMaMu, HHOU rpadukoi U 1X KOMOHMHALIMSAMHU.

KoMMyHHMKAaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIE TeHCTBUS:

o B X0Ji¢ OOCYXKJICHHS Y4eOHOr0 MaTepHalia, pe3yiabTaToB JJa0OPaTOPHBIX PaOdOT M MPOEKTOB 3a7aBaTh BOIPOCHI
0 CYIIECTBY OOCYXJTaeMOW TEMBl W BBICKa3bIBaTh WJICH, HAIICJCHHBIC Ha pEIICHUE 3aJadyd M TOJICP)KaHUe
01arokenaTeIbHOCTH OOIICHNUS;

° COTIOCTABJISITh CBOM CYXIEHUS C CYXXISHUSIMHU APYTUX YYACTHHKOB JUajiora, OOHapy>KMBaTh pasliuuve U
CXOJICTBO ITO3HIIUM;

o BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

o nyOJUYHO TPEJCTABIATh PE3YJIbTAThl BBHITOJIHEHHOTO (PU3MYECKOrO OIbITa (IKCIEPUMEHTa, MCCIEIOBAHMS,
MIPOEKTA);

o MOHMMAaTh W HCIIOJIb30BaTh IPEUMYIECTBA KOMAHAHOW W WHIWBHAYAJIbHOW pabOTHl TIPH PEIICHUH

KOHKPETHOU (hU3UYECKON MPOOIJIEMBI;

o MPUHUMATH 1€ COBMECTHOMN JEATEIbHOCTH, OPTaHM30BBIBATh JICUCTBUS MO €€ JOCTHKEHHUIO: pacpeIeiIaTh
PO, 00CYKIaTh MPOIIECCHI U PE3YJIbTAaThl COBMECTHOM paboThI, 00001IaTh MHEHHSI HECKOJBKUX JIFOCH;

L4 BBIIIOJIHATH CBOIO YacCTb pa6OTI::I, aocturass KadC€CTBCHHOI'O pPE3yJjibTaTra IIO0 CBOCMY HaAIIPAaBJICHHUIO U
KOOPAWMHHPYS CBOU I[GIZCTBPISI C APYIr'MMH YJICHAMH KOMAaH/bI;

o OIICHMBATh Ka4€CTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPHSIM, CAMOCTOATEIHLHO CHOPMYITUPOBAHHBIM
YYaCTHUKAMU B3aUMOJCUCTBUS.

PeryasiTuBHBIE YHMBeEpPCAJIbHbIe YueOHbIe NeliCTBUA



CaMoopraHnsaum{:
L BBIABJIATDH HpO6JICMBI B ) XN3HCHHBIX 1 y‘I€6HBIX CUTyanu:iax, Tpe6y10HlI/IX AJI PCIICHUA q)HBI/I‘ICCKI/IX 3HaHHﬁ;

o OPUEHTUPOBATHCS B PA3JIMYHBIX TMOAXOJAX MPUHATUS PEIICHUH (MHIUBUIYaAIbHOE, MPUHSTHE PEIICHUS B
rpynie, IpuHITHE pEeHIeHUN TPYNIoi);

o CaMOCTOSITENIFHO COCTaBJIATh AJITOPUTM pelieHus (pU3nMueckol 3a7aud WIM IUIaHa HCCIEAOBAHUA C YUETOM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH MPEJIaraéMble BapUaHThl PEIICHHIA;

o Jie7aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬁMOKOHTpOJH), 3MO]_[I/IOHaJILHl)Il7[ HHTEJJICKT .
L AaBaTb a/ICKBATHYIO OLCHKY CUTyallluX U MpCJiararhb 1jiaH ee HU3MCHCHMU,

o OOBSCHATh TPUYMHBI JOCTIKEHUS (HEIOCTHIKEHHS]) PE3yJIbTaTOB JIESITEIbHOCTHU, JlaBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY;

L4 BHOCUTb KOPPCKTUBLI B ACATCIBHOCTDH (B TOM 4YHUCIJIC B XOJ BBIIIOJTHCHHUA (1)1/131/1‘1601(01"0 HCCICOAOBAaHUA HIIN
HpOCKTa) Ha OCHOB€ HOBBIX O6CTOHTCJ’IBCTB, HN3MCHHUBIINXCA chyauHﬁ, YCTAaHOBJICHHBIX OH_II/I6OK, BO3HHUKIIIHNX

TPYAHOCTEN;
o OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA IIEIU U YCIOBUSIM;
o CTaBUTh CceOsl Ha MECTO JAPYroro 4YeioBeKa B XOJE CIOpa WM JUCKYCCHU Ha HAy4YHYIO TEMY, MTOHUMATh

MOTHBBI, HAMCPCHUA U JIOTUKY APYTOIO,

o NpU3HaBaTh CBOE MPABO Ha OIMIMOKY MpH pelleHUH (U3UYECKUX 3aJad WM B YTBEPXKIACHHUSIX HAa Hay4dHbIC
TEMBI U TAKOE K€ MPABO JIPYTOro.

e INPEIMETHBIE PE3YJIBTATBI



e K koHmy oOyuenus B 8§ Kiacce MpeIMETHbIe pe3yiabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXkaTb
c(hOpPMHUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

® UCIOJb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE IABUKEHUE aTOMOB M MOJIEKYJI, arperatHble
COCTOSIHUSI BEIIECTBA, KPUCTANIMYECKHME U aMOP(HBIEC TeJa, HACBIIEHHBIN U HEHACHIIIEHHBIN Map, BIAKHOCTb
BO3/lyXa, TeMIlepaTypa, BHYTPEHHsSI DHEPrus, TEIUIOBOM JBUTATENb, 3JIEMEHTAPHBIA SICKTPUUECKUN 3aps,
AIEKTPUUYECKOE MOJIe, TPOBOAHUKH U TUDJIEKTPUKHU, TOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MArHUTHOE TOJIE;

® pa3nuyaTh SBJICHUS (TEIJIOBOE PAaCUIMPEHUE U CXKaTue, TeIlonepeaaya, TEIJIOBOe paBHOBECHE, CMayMBaHHUE,
KallWUIIpHbIE SIBJICHUS, UCIIApeHHe, KOHACHCAlus, IUIaBJICHUE, KpUCTalu3alus (OTBEpAEBAHUE), KUIICHHE,
Teruionepeaaya (TeIIONPOBOAHOCTh, KOHBEKIUS, U3IYUEHHE), JJIEKTpU3alus Tel, B3aUMOJCHCTBUE 3apsiiOB,
JNEUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aMMOJCHCTBHUE MArHUTOB, AEHCTBHE MAarHUTHOTO
MOJIsI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas MHAYKIMS) MO ONMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

® pacno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBJICHUH B OKPYKAIOUIEM MHUpE, B TOM YHciie PU3NYECKHE
SABJIEHUS B NPUPOJE: OBEPXHOCTHOE HATSHKEHUE M KAWJUIAPHBIE SIBJICHUS B NPUPOJIE, KPUCTAIUIBI B IIPUPOJIE,
m3nyuyenre CoJiHLIA, 3amep3aHue BOAOEMOB, MOPCKHE OpH3bl, 0Opa30oBaHUE pPOCHI, TyMaHa, WHEs, CHeEra,
ANEKTPUYECKHUE SIBJICHUS B aTMoc(epe, DIIEKTPUUYECTBO >KMBBIX OPraHU3MOB, MarHUTHOE ToJie 3emud, Apend
IIOJIFOCOB, POJIb MAarHUTHOIO TOJIA JUIS JKUM3HM Ha 3emile, MOJSAPHOE CHUSHUE, INPU 3TOM IEPEBOAUTH
IPAaKTHYECKYIO 3aJ1a4y B YUEOHYIO, BBIJICIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBICHMIA;

® ONUCHIBATh H3YYEHHbIE CBOMCTBA Tel M (DU3UYECKUE SBJICHMS, UCHOJB3Yys (DU3UUYECKUE BEIUYUHBI
(Temmneparypa, BHYTPEHHSISI SHEPrus, KOJUYECTBO TEIJIOTHI, yJAeNbHas TEIUIOEMKOCTbh BELIECTBA, Y/AENbHAS
TEIUIOTa IUIABJICHMSI, YyJAeJdbHas TemioTa mapooOpa3oBaHUs, YyAelbHas TEIUIOTa CropaHus TOILUIUBA,
KO3((UIMEHT MOJE3HOTO NECUCTBUS TEIJIOBOM MAaIIWHBI, OTHOCUTEIbHAS BIaKHOCTh BO3/1yXa, AJIEKTPUUYECKHIL
3apsAl, CuUja TOKA, JJIEKTPUYECKOE HAINPSDKEHUE, CONPOTUBIICHUE IPOBOJHUKA, YIEIBHOE COIPOTUBIICHUE
BEIIECTBA, paboTa U MOIIHOCTh ANEKTPUUYECKOr0 TOKA), MPU OMUCAHWUU MPABUIBHO TPAKTOBATh (PU3MUECKUIA



CMBICTT HWCHOJIB3YEMBIX BEIUYMH, OOO3HAYEHUS U EIUHUIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH TpaduKud H3YUCHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BETUYUH;

XapaKTepu30BaTh CBOMCTBAa TeJ, (PU3MUECKHE SBJICHUS W MPOLIECCHI, HMCIOJb3Yysd OCHOBHBIE TOJOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOEHMS BEIIECTBA, MPUHLMUIT CYNEPHO3UIUHU NOJIeH (Ha Ka4ueCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHUs 3apsaa, 3akoH Oma Juisl ydacTka 1enu, 3akoH J[xoyns—JIeHna, 3aKk0oH coXpaHeHus
SHEPTHUH, IIPH 3TOM JIaBaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U 3aIUCHIBATH €0 MATEMaTHUECKOE BBIPAKECHUE;

OOBSCHATh (U3MUECKHE TIpOLlECCHl W CBOMCTBA T, B TOM UHCIE M B KOHTEKCTE CHUTyalUl
MPaKTUKOOPUEHTUPOBAHHOIO XapaKTEPa: BhISIBISATH NPUUYUHHOCIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 1—
2 JOTWYECKHX IIaroB ¢ ONOpoil Ha 1—2 M3yYeHHBIX CBOMCTBA (PM3MYECKHUX SIBJICHUN, (PU3HMUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEN;

pemath pacuéTHble 3aJaud B 2—3 AEMCTBUSI, UCIOJIBb3YS 3aKOHBI M (DOPMyJbI, CBS3bIBAIOLIUE (UBNUYECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4d 3alHUCHIBATh KPATKOE YCIOBUE, BBISBIISATh HETOCTATOK JAHHBIX
JUISL peLeHus 3a/1auu, BbIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE AJIA €€ pEelIeHUs, TPOBOAUTh PACUETHI U
CpPaBHUBATH MOJTYYEHHOE 3HAUCHHE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JJTAHHBIMU;

pacno3HaBaTh MPoOJIEMbI, KOTOPHIE MOKHO PEIIUTh TP MOMOIIH (PU3NYECKUX METOJIOB, UCTOIB3Ysl OMHCAHUE
WCCJICIOBAHUS, BBIICIATh MPOBEPAEMOE TMPEIANOJOKECHHUE, OLEHUBATh MPABUIBHOCTh MOPSAJIKA MPOBEACHUA
WCCJIEIOBAHMS, JEIaTh BIBOJBI;

MPOBOJIUTH OMBITHI MO HAOTIOAECHUIO (U3UYECKUX SBICHUNW WM (PU3NYECKHX CBOWCTB TN (KamWJUISPHBIC
SIBJICHMSI, 3aBUCUMOCTh JaBJICHUSI BO3MyXa OT €ro o0b&éMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHHS H
HarpeBaHusl IPU U3JIYYEHUHU OT IBETA U3Tydaromiei (IOTJIONA0IIe) MOBEPXHOCTH, CKOPOCTh UCITAPEHUS BOIBI
OT TEMIEPATYPHI )KUAKOCTH U IUIOMIAIN €€ MOBEPXHOCTH, SIEKTPU3ALMS TEN U B3AUMOJECUCTBUE NEKTPUUECKUX
3apsA0B, B3aUMOJICMCTBUE MOCTOSIHHBIX MAarHUTOB, BU3yAJIM3allMsd MArHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB,
JNEUCTBHUSI MATHUTHOIO TOJISI HA MPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA JIEKTPOJABUTATENS



MOCTOSIHHOTO TOKa): (pOPMYIUPOBATH MPOBEPSIEMBIE MPEIIOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEATI0KEHHOTO
000py10BaHus, OMUCHIBATH XO/I OTBITa U (POPMYITHPOBATH BHIBOBI;

BBITIOJIHATD MPSMbIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIBLHOM BIAXKHOCTH BO3lyXa, CUJIBI TOKA, HATIPSDKEHHUS C
UCIIOJIb30BAHUEM aAHAJOTOBBIX MPUOOPOB M JATUYUKOB (U3MUECKUX BEJIMYUH, CPABHUBATH PE3YJIbTaThl
M3MEPECHHM ¢ YIETOM 3aJIaHHON aOCOTIOTHON TOTPENTHOCTH;

IPOBOJIUTH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOW (PU3NYECKOM BEIMUYUHBI OT IPYTOM C UCIIOJIb30BAHUEM MPSMBIX
U3MEpPEHU (3aBUCHMOCTbh CONPOTHUBIICHUS NPOBOJHMKA OT €ro JUIMHBI, IUIONIAJM MOIMNEPEYHOr0 CEYEHUs U
YAEIBHOTO COIIPOTUBJICHUS BELIECTBA IIPOBOJIHUKA, CWJIBI TOKA, UAYILErO Yepe3 MPOBOJHUK, OT HAIIPSHKEHUS Ha
IIPOBOAHMKE, MCCIEAOBAHNE MTOCIEA0BATEIBHOIO U NMApPAJIJIEIBHOTO COEIUHEHUI MPOBOAHHUKOB): INIAHUPOBAThH
HCCJIEI0BaHKE, COOMPATh YCTAHOBKY W BBINOJIHATh U3MEPEHUS, CIeNys MPEeNIOKEHHOMY IUIaHy, (PUKCUPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBHCHUMOCTH B BHUAE TaOIUI] U TpaduKoB, JenaThb BBIBOJABI IO pE3yJibTaTam
UCCIIEJOBAHN;

MPOBOAUTH KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEIUYUH (yIeIbHas TeIIOEMKOCTh BEIIECTBA, COMTPOTUBIICHUE
MPOBOAHUKA, pab0Ta U MOIIMHOCTh DJJIGKTPUYECKOrO TOKAa): IUIAHUPOBATH U3MEPEHUs, CoOupaTh
AKCIIEPUMEHTANIbHYIO YCTAHOBKY, CJIEAYS MPEIJI0KEHHON HHCTPYKIIUU, U BBIYUCIIATH 3HAYCHUE BEJTMYUHBI,

coOJII01aTh MTpaBuila TEXHUKHU O€30MMaCHOCTH TP paboTe ¢ JabopaTOPHBIM 000PYA0OBAHUEM;

XapaKTepHU30BaTh MPUHLMIBI JAEUCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HX
onucaHus (B TOM YHMCJE: CUCTEMa OTOIUIEHUS JOMOB, TUTPOMETp, MapoBasi TypOUHA, aMIIEPMETpP, BOJIBTMETD,
CUETYMK DJIEKTPUUYECKON HHEPruM, SJIEKTPOOCBETUTENIbHbIE NPUOOPHI, HarpeBaTeIbHbIE 3JIEKTPOINPUOOPHI
(mpuMepshl), DNEKTPUYECKUE MNPEIOXPAHUTENM, 3JIEKTPOMATHUT, DSJIEKTPOABUIATENb IOCTOSHHOIO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAaX (PU3NYECKUX SIBICHUN U HEOOXOIMMBbIE (PU3HUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M M3MEPUTENbHBIC MPUOOPHI MO CXeMaM U CXEMaTUYHBIM
pUCYHKaM (3KUJIKOCTHBIM TEPMOMETpP, TEPMOC, NCUXPOMETP, TUTPOMETP, JIBUTaTe]Ib BHYTPEHHETO CrOpaHus,



QJICKTPOCKOII, pCOCTaT), COCTaBJIAATb CXCMBbI JJICKTPHUYCCKHX ueneﬁ C IMOCJICAOBATCIIbHBIM W IapaJlJICIIbHBIM
COCAMHCHUCM JJICMCHTOB, pa3jindasl yCJIOBHBIC 0003HaYEHU DJIEMEHTOB QJICKTPUICCKHX ueneﬁ;

® [IPUBOAUTH MPUMEPHI (HAXOAUTHh MHPOPMALUIO O MPUMEPAX) MPAKTUYECKOTO HCHOJIb30BaHUS (HU3UYECKUX
3HAHUM B TOBCEIHEBHOM >KM3HU Mg oOecreueHus Oe30MacHOCTH Mpu oOpalieHuu ¢ HpudbopamMu H
TEXHUYECKUMH YCTPONCTBAMU, COXPAHEHUSI 3J0POBbSI U COOJIIOACHUS HOPM D3KOJIOTMYECKOTO MOBEICHUS B
OKPYXarUIEH CpeIE;

® OCYIIECTBIATHh MOMCK MHPOpMauu Ppu3nueckoro cojepxanus B MlHTepHeTe, HA OCHOBE UMEIOIIUXCS 3HAHUHN U
yTEM CpaBHEHUS JOMOJHUTEIBHBIX HCTOYHUKOB BBIJICISATh MH(OOPMALIMIO, KOTOpas SIBISETCS MIPOTUBOPEUHBOI
WJTM MOKET OBITh HEJIOCTOBEPHOM;

® HCIIOJIB30BaTh IIPHU  BBIIIOJHCHHUH y‘le6HI>IX SaIIaHHﬁ HAYYHO-IIOIIYJLIPHYIO JIMTCPATYpPY (1)I/ISI/I“I€CKOFO
COACPKaHUA, CIIPABOYHBIC MATCpHAJbl, PCCYpChbl CCTH HHTGpHeT, BJI1aACTDH HpI/IéMaMI/I KOHCIICKTUPOBAHUA
TCKCTA, Hp€06p330BaHI/I}I I/IH(bOpMaI_[I/IH nu3 OHHOﬁ 3HAKOBOM CHCTEMBI B APYTVIO;

® co37aBaTh COOCTBEHHBbIC MUCHMEHHBIC U KPaTKHUE YCTHBIE COOOIIEeHHs, 00001Ias nHOOPMALINIO U3 HECKOIbKHUX
HMCTOYHUKOB (DU3UYECKOTO COJICp)KAaHUs, B TOM YHUCJIE MYyOJMYHO MPEACTABIATh PE3YyIbTAaThl MPOSKTHOW WIIN
UCCIIEIOBATEIIbCKOM JEATENbHOCTH, IIPU 3TOM TPAMOTHO MCIIOJb30BaTh HM3YYEHHBIM IMOHSATUWHBIN amnmapar
Kypca (DM3UKH, COMIPOBOXK/ATH BRICTYIJICHUE MPE3ECHTALINCH;

® [IpU BBINOJHEHUU y4E€OHBIX MPOECKTOB M MCCIIETOBAHUN (DU3UUECKUX MPOLECCOB PACTIPEALHATh 00SI3aHHOCTH B
rpynmne B COOTBETCTBUM C TIIOCTaBJICHHBIMHU 3aJlayaMH, CJEIUTh 3a BBINOJHEHWEM IUIaHAa JEHUCTBUA H
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJAJ B JESATEIBHOCTh TPYMIBI, BHICTPaUBaTh
KOMMYHHMKATUBHOE B3aMOJICICTBHE, TPOSBIISS TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

COAEPXAHUE OBYUYEHUA
8 KUIACC



Pasnen 1.TenuioBble siBJICHHA.

OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOpUM CTPOEHUS BellecTBa. Macca M pa3Mepbl aTOMOB U
MOJIEKYJT. ONBITHI, TOJATBEPAKAAIOIIME OCHOBHBIE TIOJIOKEHHS MOJIEKYISIPHOKUHETUYECKOM TEOPHUH.

Mopenu TBEPAOTO, >KUAKOTO W Ta3000pa3HOro cocTosiHMM BemiecTBa. Kpucramimueckue u aMop@Hbie Tena.
OObsicHEHUE CBOMCTB Ta30B, KUAKOCTEH M TBEPIBIX TET HA OCHOBE IMOJOKEHUUA MOJEKYJSAPHO-KUHETHUYECKOU TEOPHH.
CMaurBaHKe U KanWUISIpHBIE sBJICHMS. TerIoBoe pacuIMpeHne U CKaTue.

Temneparypa. CBsi3b TeMNEpaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUKEHMS 4acTull. BHyTpenHss sneprus. CrocoObl
U3MEHEHUsl BHYTPEHHEH SHEpruM: TEIUIonepeaada U coBepluieHHe padoThl. Buibl Temonepenayu: TEMIONPOBOIHOCTD,
KOHBEKLMS, U3ITyYEHHUE.

KonuuecTBo TemnoTel. YaenbHas TEMJIOEMKOCTh BellecTBa. TemIOOOMEH M TEIUIOBOE pPAaBHOBECHE. YpaBHEHHE
TersioBoro OanaHca. IlnaBneHue u OTBepAEBaHUE KPHUCTAUIMYECKUMX BEIIECTB. YJENbHAas TEIUJIOTA IUJIaBJICHUS.
[TapooOpazoBanue u kouaeHcauus. HMcnapenue. Kumenuwe. VYnenbHas TemioTta mnapooOpa3oBaHUsl. 3aBUCUMOCTh
TEMIEPATYPbI KUIIEHUS OT aTMOC(HEPHOTO AaBJICHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Tpunuuner padotel TemnoBbix aurarened KIIJ[ temmoBoro napurarens. TemnoBele aBUTaTeNd W 3aliuTa
OKPYKaIOIIEH CPEIbI.

3aKOH COXPAaHEHMsI U NPEBPALIEHUS SHEPTUU B TEIIOBBIX MPOLECCAX.

Hemoncmpavyuu.

1. HaOGmronenre OpoyHOBCKOTO ABUKEHUS.

2. Hab6monenne nuddysun.

3. HabGnroaeHue sIBJICHUI cMaurBaHUS U KalTWJUTSIPHBIX SIBJICHHM.

4, HaOmroieHre TenioBoro pacimpeHus Tei.

5. V3MeHeHue TaBiIeHHs ra3a Mpyu U3MEHEHUH 00bEMa U HarpEeBaHUH WJTU OXJIaXKICHHUH.
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10.
11.
12.
13.

[IpaBuita n3MepeHus TEMIIEPATYPBI.

Bune! Teruionepenayn.

OxJta)kieHue IpHu COBEPLIEHUH PabOTHI.

Harpeanue npu coBepuieHHH pabOThl BHEITHUMU CHUJIAMH.
CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BEIECTB.
Habmronenue kuneHus.

HabGnrogenue nocTossHCTBa TEMITEpaTyphl MPH TIIaBICHUH.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnsie pabomul u onvimol.

1. OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OnbITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB MOBAPEHHOM COJIM WJIU caxapa.

3. OnbITH IO HAOIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEIL.

4, Omnpenenenue AaBiIeHUs BO3AyXa B Oa/IOHE IINPULA.

S. OnBbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JIABJICHHS BO3/yXa OT €ro 00bhEMa M HarpeBaHUs WU OXJIXKICHUS.

6. [IpoBepka rUNMOTE3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUIKOCTH B TEPMOMETPUYECKON TPyOKE OT
TEMIIEPATyPHI.

1. HaOmronenne naMeHeHrs BHyTPEHHEH SHEPTUM TeJla B pe3yJibTaTe TeIulonepeiadyn U padoThl BHEIITHUX CHJL.

8. HccnenoBanue siBJICHUS TEIOOOMEHA NMPU CMEITUBAHUN XOJIOTHON U TOPSYEH BOJIBI.



9. OrnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOW MpPH TEINIOOOMEHE C HArpeThiM METaUIMYECKUM
HUAJIUHIPOM.

10. Ompexenenue yaelbHON TEIIOEMKOCTH BEILIECTBA.
11. HccnenpoBaHue mpoiiecca UCIapeHusl.
12. Omnpexenenre OTHOCUTENHLHOMN BIAXKHOCTH BO3TyXa.

13. Ompenenenue yaenbHON TEIUIOTHI MIABJICHUS JIbJA.

Pa3znen 2. JiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanms Tel. J[Ba poja SJEKTPUYECKHUX 3apsaaoB. B3aumopeicTBue 3apsikeHHbIX Tell. 3akoH Kyona
(3aBUCHMOCTD CHJIbI B3aUMOJCHCTBUS 3apsSHKEHHBIX TEJT OT BEJIMYMHBI 3apSJI0B U PACCTOSHUS MKy T€TIaMu).

Onextpuyeckoe nojie. Hanpsok€HHOCTD AnekTpuueckoro nois. [IpuHuun cynepno3uium 3JIeKTpUYecKuX moyieu (Ha
Ka4ueCTBEHHOM YPOBHE).

Hocurenn snextpuyeckux 3apsaoB. OJNEMEHTApHBIN JyekTpudeckuil 3apsn. Crtpoenue atoma. [IpoBogHuKM M
JTUBJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

DJIEKTPUUECKUM TOK. Y CJIOBHUSI CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKa. VICTOYHUKHK MOCTOSIHHOTO ToKa. JlehcTBus
AIEKTPUUYECKOTO TOKA (TEMI0BOE, XUMUYECKOE, MATHUTHOE). DJIEKTPUUYECKUM TOK B )KUIKOCTAX U ra3ax.

Onektpuueckas uenb. Cuna Toka. JJEKTpudyeckoe HampspkeHue. CONpOoTHBIECHHE TMPOBOJIHHKA. Y AEIBHOE
CONpOTHUBJIEHUE BemecTBa. 3akoH Owma mua ydactka unend. IlocnenoBarenbHOE W HapajuieIbHOE COEAUHEHUE
ITPOBOJIHUKOB.

Pabota u MOIIHOCTH JJIEKTPUYECKOTO ToKa. 3akoH Jlxoyms—JleHna. DnexkTpudeckue Ienu M MOTPEOUTENTH
AJIIEKTpUUYECKOM 3Hepruu B ObITy. KOopoTkoe 3aMbIKaHUE.

[TocTostHHbIe MarHuThL. B3anmoaelcTBME MOCTOSHHBIX MAarHuTOB. MarnutHoe nosie. MarautHoe nosie 3eMJiid U €ro
3Ha4YeHUE N5 KU3HU Ha 3emuie. OnbIT Dpcteaa. MarHuTHOE MoJie JIEKTPUIECKOro TOKa. [[puMeHeHne 31eKTpOMarHuToB



B T€XHUKE. J[efiCTBME MAarHUTHOIO MOJSl HA TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATENb MMOCTOSHHOTO TOKa. Vcnonb3oBanue
AIEKTPOABUTATENEH B TEXHUUECKUX YCTPONCTBAX U Ha TPAHCIIOPTE.

Onertel ®Dapanes. SIBmeHue snaekTpoMarHuTHONW WHAyKIWW. [lpaBuno Jlenma. Dnektporereparop. CrocoOsl
MOJIYYEHUS DJIEKTPUUECKON SHEPTUU. DIEKTPOCTAHIIMN HAa BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpayuu.
DneKkTpu3aius Tel.

JIBa posa NEKTPUYECKUX 3apsAI0B U B3aUMOJCICTBUE 3apsyKEHHBIX TEJl.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

DnekTpocTaThyecKast MHAYKIUS.

3aKOH COXPAHEHUS JIEKTPUUYECKUX 3apSAI0B.

[IpOBOJTHUKM U TU3IEKTPUKH.

MopnenupoBaHUe CUIIOBBIX JTUHUHN AJIEKTPUUECKOTO MOJIS.

M cTOUYHMKH TTOCTOSITHHOTO TOKA.

© © N oo g k~r w0 bdpoE

JlelicTBUS DIEKTPUYECKOTO TOKA.

|
©

DJIEKTPUUECKHUI TOK B KUJKOCTH.

-
=

["a30BbIii pa3psia.

|
N

N3mepeHue Cuiibl TOKa aMIepPMETPOM.

|
@

HBMepeHI/IC QJICKTPUYICCKOI'O HAIIPSAKCHHA BOJIBTMCTPOM.

|
>

PeocraTt 1 MarazuH COPOTUBIICHUM.



15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.

BzauMopeiicTBue TIOCTOSHHBIX MAarHUTOB.

MoenupoBaHrue HEBO3MOXKHOCTH Pa3/ICICHUS TTOJII0COB MarHUTA.
MoaenupoBaHue MarHUTHBIX TMOJIEW MMOCTOSIHHBIX MAarHUTOB.

OnbIT IpcTena.

MarnuTtHoe 1oje Toka. DIEeKTPOMAarHHmT.

JlercTBrE MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MMOCTOSHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OmnbiTer apanest.

3aBUCHUMOCTD HaIMPAaBJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBHI €ro BOSHUKHOBEHMSI.

DJIeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1. OnbIThl IO HAOTIOACHUIO JICKTPU3AIMH TEJ MHAYKIIUCH U MPYU COTIPUKOCHOBECHHH.
HccnenoBanue neiicTBUs 3JIEKTPUUECKOTO MO HA MPOBOJIHUKYU U JIUDJICKTPUKH.
CoOopka u npoBepka pabOThI ANEKTPUUECKON LIETH MOCTOSTHHOTO TOKA.

N3mepenue u peryampoBaHue CHIIbI TOKA.

a & w N

N3mepenune u peryampoBaHue HAMPSIKEHHUS.



6. HccnemoBaHue 3aBUCHMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOPA U
HANPSHKCHUS Ha PE3UCTOPE.

7. OHBITI)I, ACMOHCTPUPYIOIIHUEC 3aBUCHUMOCTDL JJICKTPHYCCKOT'O COIIPOTHUBJIICHUA IIPOBOJHHKA OT Cro
JJIMHBI, IIJTOIIaIH IIOIICPCYHOI'O CCUCHUS U MaTCpHaJla.

8. [IIpoBepka mpaBua CI0XEHUS HAPSKEHUM MPU TTOCIIEIOBATEIbHOM COEAMHEHUH IBYX PE3UCTOPOB.
9. IlpoBepka mpaBuia Ijsl CHIbI TOKA MPU MapaIeTbHOM COSIMHEHNN PE3UCTOPOB.

10. Onpenenenue pabOThI IESKTPHUIECKOTO TOKA, HIYIIET0 Yepe3 pe3ucTop.

11. Onpenenenre MOIHOCTHU AJIEKTPUUECKOTO TOKA, BBIACIISIEMON Ha PE3UCTOPE.

12. WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HAIPsDKCHUS Ha HEM.

13. Onpenenenne KIIJ] narpeBaTens.

14. VccnenoBanre MarHUTHOTO B3aMMOJICHCTBHS TTIOCTOSIHHBIX MarHUTOB.

15. V3y4yeHue MarHUTHOTO ITOJISl TIOCTOSTHHBIX MarHUTOB NIPH X O0BEIUHECHUHN U Pa3ICIICHUN.

16. WccnenoBanue NeHCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OHBITBI, JACMOHCTPUPYIOIIHUEC 3aBHUCUMOCTH CHJIbI BSaHMOHCﬁCTBHH KaTyliKyu C TOKOM MW MarHuTa OT
CUJIbI TOKA U HAIIPABJICHUA TOKA B KATYIIKC.

18. V3ydyeHue AeMCTBUS MAarHUTHOTO TOJIS HA TIPOBOJHUK C TOKOM.
19. KoHcTpyupoBanue u U3y4eHue pabOThl JJIICKTPOIBUTATEISL.

20. U3mepenune KIIJ anekTpoaBUTraTeibHON YCTAHOBKH.



21. OnBITBI TI0 WCCIENOBAHUIO SBICHUS JJICKTPOMATHUTHON WHAYKIMH: WCCIEAOBAaHNE W3MEHEHUN
3HAYEHHS Y HANPABICHUS MHIYKIHOHHOTO TOKA.

TemaTHuyeckoe NJIAHUPOBAHUE

KounuecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/mm Kontponbnsie  IlpakTnyeckue
NpPorpaMMbl Bcero
padoThI padoThI
1.1 CtpoeHue u CBOICTBA BEIIECTBA 7
1.2 TenuioBbIe MpoLIECCH 21 1 5
Hroro no paszneny 28
51 DnexTpuueckue 3apsaabl. 3apsHKeHHbIE Tea 7 1
' Y UX B3aUMOJICHCTBHE




2.2 [TocTOSIHHBIM 27EKTPUUECKUIN TOK 20 7
2.3 MarHuTHbIC SIBJICHUS 6 15
24 DNIeKTpOMarHuTHasK WHITYKITUS

Hroro mo pazueny 37

PezepBHOE BpeMms 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14.5




Tema ypoka

OCHOBHBIE TOJIOKEHHS
MOJIEKYIISIPHO-
KMHETHYECKOI Teopuu 1
HX OIBITHBIE
MOATBEPIKICHHS

KoanuyecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

Macca u pa3mep aToMOB
U MOJIEKYJI

Monenu TBEpIOTO,
SKHJIKOTO 1
ra3000pa3Horo
COCTOSIHUH BelecTBa

OOBbsICHEHHE CBOMCTB
TBEPOTO, )KUIKOTO U
ra3o00pa3Horo
COCTOSIHMI BEIECTBA HA
OCHOBE IOJIOKECHUIN
MOJICKYJISIPHO-
KHHETUYECKON TEOpUH

Kpucrammueckue u
amopdHbIe Tena

CmauuBaHue U
KalMUISPHOCTb.
IToBepxHoCTHOE
HATSDKEHUE

TeruioBoe pacipeHue u
cKaTue

Temmneparypa. CBs3b
TeMIepaTyphl CO
CKOPOCTBIO TEIIOBOTO
JIBHIKEHUS JaCTHI

10

11

12

BHyTpeHHss1 SHEpTHs.
Crioco0bI U3MEHEHHU s
BHYTPEHHEW SHEprHu

Bunel rennonepenaun

Ypox-koHpepeHnus
"IMpakTHyeckoe
HCIIONb30BaHUe
TENJIOBBIX CBOMCTB
BEIIECTB M MAaTEePHAJIOB B
LemsIx
sHeprocoepexeHus"

KondaecTBo TEIUIOTHI.
VY nenpHas TENI0EMKOCTD

13

14

15

YpaBHeHHe TEII0BOro
6ananca. TermnooOMeH 1
TEIIOBOE PaBHOBECHE

JlabopaTtopHast paborta
"UccnenoBanue sBICHUS
TEMI000MeHa IpU
CMENIMBAHUN XOIOJHOM
U ropsiaei Bossr"

Pacder xomnuecTBa
TEIIOTHI, HEOOXOUMOTO
IUISl HATPEBAHMS TEJla U
BBIJIETSIEMOT0 UM NIPU
OXJTaXKICHUH




16

JlaboparopHas padoTta
"OnpeneneHue
YIETBbHOH TEII0EMKOCTH
BenecTna"

17

DHeprust TOINBA.
VY nenbHas Temiora
cropaHus

18

IInaByeHue u
OTBEpJCBaHUE
KPHCTATMYECKHX TEll.
VaenbHast Teruora
TUIABJICHHS

19

Jlaboparopnas pabora
"OnpeneneHue
YIETbHO TEIIOThI
TUIaBJIEHUS Jibja"

20

TlapooOpa3oBanue u
KOH/ICHCALIHS.
Hcnapenue

21

Kunenue. Y nenpnas
TEmIoTa
napooOpa3oBaHus
KOHIIEHCAIIUH.
3aBHCHMOCTH
TEMITepaTypbl KUIICHHS
oT aTMochepHOro
JIABJICHUS

22

23

24

BrnaxxHocTs Bo3nyxa.
JlaGoparopHas pabora
"Omnpenenenne
OTHOCHTEIIbHOM
BIIAXKHOCTH BO3TyXa"

Pemenue 3amau Ha
OIpe/ieTICHUE BIaKHOCTH
BO3/TyXa

Tpunimnsr paboTs
TEIUIOBBIX JIBUTATEINCH.
IapoBas TypOuHa.
JIBurarens BHyTPEHHETO
cropaHus

25

KIIJ] TerutoBoro
neurarernst. TemioBbe
JIBUTATeH H 3alIUTa
OKpY’KaroIen cpezipt

26

27

3aKOH COXpaHEeHHS U
MPEBPAILEHHS SHEPTHH B
TEILIOBBIX MPoIIeccax

IToaroroska k
KOHTPOJIBHO# padoTe mo
teme "TeroBbie
siByieHus. MI3mMeHnenune
arperaTHbIX COCTOSIHUN
BemecTsa”

28

KonTponbnast pabota mo
teme "TeroBbie
siBienust. I3menenune
arperaTHbIX COCTOSHUI
BemecTna"

29

Onexrpu3zanus tein. [lpa
PO 3MEKTPUIECKHX
3aps10B

30

Ypok-uccnenopanue
"DexTpu3anus Ten
MHAYKLIUEH U npu
COIPUKOCHOBEHUH"




31

Bzaumogpeiicteue
3apsUKCHHBIX Tl 3aKOH
Kynona

32

DnexTpuyeckoe mone.
HanpsxenHocTs
3JIEKTPUYECKOTO TOJIS.
IIpunmn cynepno3unuu
3JIEKTPUUECKUX TONIeH

33

Hocurenn
JNEKTPUYECKUX 3aPsI/IOB.
DJIeMeHTapHBIH 3apsii.
CrpoeHue atoma

34

IIpoBoaHUKM 1
JIHJICKTPUKH. 3aKOH
COXpaHEHHUs
JNEKTPUYECKOrO0 3apsiia

35

Pemenue 3a1au Ha
TIPUMEHEHHE CBONCTB
3JIEKTPUYECKUX 3apsiioB

36

37

DNeKTpUIECKUH TOK,
YCIIOBHS €r0
CYILIECTBOBAHUSL.
Hcrounnku
INIEKTPUIECKOTO TOKA

JleiicTBust
INEKTPUYECKOTO TOKA

38

Ypoxk-uccnenoBanue
"lelicTBue
IIEKTPUIECKOTO OIS Ha
MIPOBOIHUKH U
JIUBIEKTPUKH"

39

40

41

DIIeKTpUYECKUH TOK B
MeTaiax, JKUIKOCTSIX 1
razax

DnekTpuyeckKas Lenb U
€€ COCTaBHbIE YaCTH

Cua ToKa.
Jlaboparopnas pabota
"U3mepenue u
PEryJIMpOBaHHE CHIIBI
TOKa"

0.5

42

DnexTpuueckoe
HarpsDKeHHe.
Bonber™erp.
Jlaboparopnas pabota
"U3mepenue u
perysupoBaHue
HanpspkeHus"

0.5

43

ConpoTHBiieHUE
MIPOBOJHUKA. Y IETEHOE
COIPOTHBIIEHHE
BEIECTBA

44

JlaboparopHas padoTta
"3aBUCHMOCTD
INEKTPUUECKOTO
CONPOTUBIICHUS
MIPOBOJIHUKA OT €r0
JUIMHBI, TUTOIA T
TIOTIEPEYHOTO CEUCHHS N
MaTepuana"

45

3aBUCHMOCTB CHJIBI TOKA
OT HaIIPsHKCHUS. 3akoH
Owma Juist ydJacTKa et

46

JlaboparopHas padoTta
"UccnenoBanue




3aBUCHMOCTU CHJIBI TOKQ,
HIYIIEro Yepes
pesucTop, ot
CONPOTUBIICHUS
pesucTopa u
HAaIpsDKEHUs Ha
pesucrope”

47

TlocnenoBaTensHOE 1
TapauelibHOe
COC/IMHEHHS.
MIPOBOHHKOB

48

JlaboparopHas paboTa
"IIpoBepka mpaBuna
CIIO)KEHUSI HATIPSDKCHUH
IPH TTOCIICAOBATEIBHOM
COCAMHEHHH JABYX
pe3ucTopos”

49

JlaboparopHast pabora
"ITpoBepka npasuia st
CHIIBI TOKA [IPH
napauielbHOM
COCIAMHEHUI
pe3ucropos”

50

51

Pemenue 3amau Ha
MPUMEHEHHE 3aKOHA
Oma 11t pa3ImgHOro
COCAMHEHHUS
[IPOBOJIHUKOB

PabGora 1 MOIIHOCTH
INEKTPUIECKOTO TOKA.
3akon Jxoyins-JleHua

52

JlaGoparopHas pabora
"Onpenenenne paboThl 1
MOIIHOCTH
3JIEKTPUYECKOro ToKa"

53

DeKTpuyuecKe Lend U
moTpebuTeNnH
3NIEKTPUYECKON SHEPTHH
B ObITy. KopoTkoe
3aMBIKaHHE

54

IToaroroska k
KOHTpOJIBHOH paboTe 110
TeMe "DIIeKTpuIecKue
3apsipl. 3apsHKEeHHbIS
Tena v uX
B3auMOEHCTBYSA.
TTocTostHHBII
3JIeKTpUYEeCcKUil TOK"

55

KonTponbhast pabota mo
TeMe "DIIeKTpuIecKue
3apsipl. 3apsHKEeHHbIE
Tena u ux
B3aMMOJICHCTBHI.
TocTosHHBII
3JIeKTpUYECcKUil TOK"

56

TlocTostHHBIE MAaTHUTHI,
HX B3aUMOJICHCTBHE

57

Ypok-uccienoBanue
"W3yuenne monen
TIOCTOSIHHBIX MarHUTOB"

58

MarnuTHOe 1o7e.
MarnuTHoe rose 3emiu
M €ro 3HaYCHHE JUIS
JKU3HU Ha 3emiie




59

OmnsbIT Dpcrena.
MarnuTHOE TIoJIE
IEKTPUYECKOTO TOKA
MarunuTHoe mnosie
KaTYILKU C TOKOM

60

IIpumeHenue
JJIEKTPOMArHUTOB B
Texnuke. JlabopaTopHas
pabota "3yuenue
JIECTBHSI MArHUTHOT'O
0JIs1 Ha TIPOBOJTHUK C
TOKOM"

0.5

61

62

OIneKTpoABUTraTeNb
MOCTOSTHHOTO TOKa.
Hcnonb3oBanue
JJIEKTPOZBUTATENCH B
TEXHUUECKUX
YCTPOWCTBAX U Ha
TpaHCIOpTe.
JlabopaTtopHast padora
"KoHcTpynpoBaHue u
u3y4yeHue paboTsl
3JIeKTpoABUTaTENS "
Onbitel ®apayes. 3akoH
3JIEKTPOMAarHUTHOM
uHykuuy. [Ipasuiio
Jlenma

63

DeKTporeHepaTop.
CrnocoOB! oTydeHust
JJIEKTPUYECKOH SHEPIHHL.
DNeKTPOCTaHINU Ha
BO300HOBJIIEMBIX
HCTOYHHKAX YHEPTUH

64

65

66

TToaroroBka k
KOHTPOJIBHOI paboTe 1o
TeMe "DNEKTPUUECKUE U
MarHuTHBIC SBIICHUS "

Konrponbhas pabota no
Teme "DIeKTPUYECKUE U
MarHuTHBIC SBIICHUS "
PesepBHblit ypok. Pabota
C TEKCTaMH IO TeMe
"TemoBbie siBICHUS"

67

68

PesepsHbIii ypok. PaboTa
C TEKCTaMH I10 TEMe
"ITocTostHHBII
3JIeKTpUYEeCcKUil TOK"

PesepBHblit ypok. Pabota
C TEKCTaMH IO TeMe
"MaruuTHbIC SBICHHS"

OBLIEE KOJIMYECTBO
YACOB I1O [TPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

68

2 145

MPOLIECCA
OBSI3ATEJIbHBIE YYUEBHBIE MATEPHAJIBI JJISI YYEHUKA

» ®usuka: 8- knacc: 6a30BbI ypoBeHb: yueOHUK, 8 kiacc/ [leppimkun U.
M., UBanoB A. U., Akuimoneproe o61iectBo «M3narensctBo «IIpocBemeHuey

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA




dwuszuka: 8-i kimacc: 6a30BbI ypoBeHb: 8 kinacce/ [lepeimkua M.M., iBaHoB
A.N., Akunoneproe obuiectBo "M3narenscto "lIpocsemienue”

KontponsHo-usmepurensieie Mmatepuansl dusuka 8 wiacc MOCKBA
"BAKO"

A.B. Tlepsimikun., COopHUK 3amay 1no gusuke 7-9 kiacchl K ydyeOHUKaM
A.IL IlepsllukuHa U Op.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
bubmuoteka I{OK https://m.edsoo.ru/ff09f72a
bubanoreka LIOK https://m.edsoo.ru/ff09fe0a
bubaroreka LIOK https://m.edsoo.ru/ff0a013e
bubmuotexa IIOK https://m.edsoo.ru/ff0a05c6
bubmuorexa IIOK https://m.edsoo.ru/ff0a0c10
bubmuotexa L{OK https://m.edsoo.ru/ff0a5256
bubaroreka LIOK https://m.edsoo.ru/ff0a5530
bubaroreka LIOK https://m.edsoo.ru/ff0a5c60
bubmuotexa I{OK https://m.edsoo.ru/ff0a65c0
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