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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBJI€HA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMU K pe3yabTaTaM OCBOEHHS Ha 0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOMN
nporpammel, npeactaBieHHbIX B @I'OC OO0, a takxke ¢ yu€rom denepalibHOW paboyelt mporpamMmbl
BocnuTanus U Konnenmuu npenogaBanusi yaeoHoro npeamera «dOusukay.

Copnepxanue TpOorpaMMbl 1O (HU3UKE HAMpaBIeHO Ha (QOPMHUPOBAHHWE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH O0YYarOIIMUXCsl M OPTaHU3AUI0 N3ydeHUs (U3MKU Ha JIEeSTEIbHOCTHON OCHOBE. B mporpamme
1Mo (HU3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOro mnpeamera B peanmsanuu tpeboBanuii ®I'OC OO0 x
IUTAHUPYEMBIM JIMYHOCTHBIM U METAaIlpeIMETHBIM pe3yJibTaTaM 00yuYeHUSs, a TaKKe MEXIPEIMETHbIE CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMUsL.

[Iporpamma no u3uKe ycTaHaBIMBAET pacupeesieHlne yueOHOTro MaTepuaia 1o rojam ooydenus (1o
KJlaccaMm), IpejiaraeT NPUMEPHYIO MOCIEeI0BATEIbHOCTh U3YyUEHUSI TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS
MPEIMETHOTO COACPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromMnXCs.

[Iporpamma mo ¢usuke paspaboTaHa C IETbIO0 OKa3aHUS METOAWYECKOH MOMOINM YYUTETIO B
co3JIaHUH paboYeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.

Ouszuka ABISETCS CUCTEMOOOPA3YIONINM I €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB, MOCKOIbKY
(bu3nuecKre 3aKOHBI JIeKAaT B OCHOBE MTPOLIECCOB U SBJICHUH, U3y4aeMbIX XUMUEH, OMOIOTHEH, acTpoHOMHUEH
u (Qusnueckoil reorpadueld, BHOCHT BKJIAaJ B €CTECTBEHHOHAYYHYIO KAPTHHY MHpA, IPEIOCTABISET
HanOonee sicHple OOpas3Ibl MPUMEHEHWS HAYYHOTO METOAA TO3HAaHUS, TO €CTh croco0a MOTyYeHHS
JIOCTOBEPHBIX 3HAHUN O MHUDE.

Opna U3 TIaBHBIX 3a7a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKTYype oOIIero oOpa3oBaHHs COCTOHUT B
(hOpMHPOBAHUM €CTECTBEHHOHAYYHOU IPaMOTHOCTH M MHTEpECa K HayKe y 00y4aronuxcs.

N3ydenue ¢pu3uku Ha 6a30BOM YpPOBHE IPEIOJAraeT OBJIAJACHHUE CIEIYIOIIMMHU KOMIETEHTHOCTSIMH,
XapaKTEepU3YIOIIUMH €CTECTBEHHOHAYUYHYI0 TPAaMOTHOCTD!

® HAy4YHO OOBSCHATH SIBJICHUS;

® OIEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

® UHTEPNPETUPOBATh JAHHBIE M HCIIOJIb30BATh HAy4YHBIE JOKA3aTENbCTBA JUISl MOJIYYECHUS
BBIBOJIOB.

Ienn n3ydeHus (GU3MKU Ha ypOBHE OCHOBHOrO 00IIero odpazoBaHus omnpeneneHsl B Konnenumun
npemnosiaBaHus yueoHoro npeamera «Pusuka» B 00pa3zoBarenbHbIX opranuzanusax Poccuiickoit denepanumy,
peayn3yIoUMX OCHOBHBIE 00IIe00pa3oBaTeabHble MPOrpaMMbl, YTBEpXKIEHHOW pemeHueMm Komeruu
MunuctepcTBa npocBenierus: Poccuiickoit @enepanun (mpotokon ot 3 gexadbps 2019 r. Ne [1K48H).

Hean n3yvyenus pU3NKu:

e TMpuUOOpPETeHHE HWHTEpeca W CTpPeMJIEHUS OOYYaloIIMXCS K HAyYHOMY H3YyYEHHUIO MPHUPOJBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE NPEJCTABICHUNH O HAYYHOM METOJIe MO3HAHUA U (OPMUPOBAHUE HCCIIEAO0BATEIHCKOTO
OTHOIIEHHUS K OKPYXXAIOLIUM SIBJICHUSM;

e (opmHupoBaHUE HayYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUs OCHOB CTPOEHUSI MaTepuu U
(byHIaMEHTaJIbHBIX 3aKOHOB (DH3UKH;

e (opMHUpOBaHME MPEACTABICHUN O posd (PU3MKH A pa3BUTHS APYIMX €CTECTBEHHBIX HAyK,
TEXHUKH U TEXHOJIOTHII;

® pa3BUTHE TPEACTABICHUI O BO3MOXKHBIX cepax Oynymeidl mpodeccnoHaTbHON NesSTeTbHOCTH,
CBSI3aHHOM C (pU3MKOH, MOATOTOBKA K JaJIbHEHIIeMy 00y4eHHIO B 3TOM HallpaBJICHUH.

JlocTikeHne STUX lieliel mporpaMmbl 1O (DU3WKE Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
o0ecrieunBaeTcs peleHueM CIeAyoIuX 3a1ay:

e TMpuOOpeTeHHE 3HAHUN O JUCKPETHOM CTPOCHMM BEUIECTBA, O MEXAHUYECKUX, TEIJIOBBIX,

AJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHUAX;



e npuoOpeTeHHEe YMEHUH ONHCHIBATh M OOBSACHATH (U3NYECKHE SBICHUS C MCIOJIb30BaHUEM
MOJYYEHHBIX 3HAHU;

® OCBOCHHME METOJOB DPELICHHS MPOCTEHIINX pPACUYETHBIX 33/a4 C HCIOJIb30BAHHWEM (PHU3UUECKUX
MojieJieil, TBOPUECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3aa4;

® pa3BUTHE YMEHMU HAOMIONATh MPUPOHBIE SBJICHUS M BBIMOIHAThH OMBITH, 1a00paTOpHBIE PaOOTHI
U DKCIIEPUMEHTAaIbHbIE UCCIEA0BAHUS C UCTIOIb30BaHUEM U3MEPUTEIbHBIX IPHOOPOB;

® OCBOCHHE NMPUEMOB pabOTHI ¢ HHPOPMAIUEH PUNIECKOTO COJCpKAHUS, BKII0Yask HHPOPMAITUIO O
COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH, aHAIU3 U KPUTHUECKOE OLIEHHBaHKE UH(OpMaIUY;

® 3HAKOMCTBO cO cdepamMu NPOPECCHOHANBHON MAEATEIbHOCTH, CBSI3aHHBIMH C (DU3UKOW, U
COBPEMEHHBIMU T€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHUIX (DU3MUECKOI HAYKH.

Ha u3yuenue ¢pu3uku Ha ypoBHE OCHOBHOTO 00mIero oOpazoBaHust oTBoIUTCS 238 yacoB: B § Kiacce

— 68 yacoB (2 yaca B HEJIENIO).

[Ipeuiaraemelii B mporpamMme 1o (HU3UMKE IepedyeHb JadopaTOpHBIX pabOT M ONBITOB HOCHUT
PEKOMEHIATENbHBIA XapakTep, YYUTENb JeJaeT BhIOOp MPOBEACHHs Ja0OpPaTOPHBIX PabOT M OMBITOB C
y4€TOM HHJIUBUIYaJbHBIX OCOOEHHOCTEW OOy4yarolmMXcs, CHUCKAa OSKCIEPUMEHTAIbHBIX 3aJaHuil,
IIpeyUlaraéMblX B paMKaX OCHOBHOI'O T'OCY/IapCTBEHHOI'0 SK3aMeHa 10 (pu3uke.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

W3yuenne ¢u3MKM Ha ypPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs HANpaBlIEHO Ha JOCTIKCHHE

JIMYHOCTHBIX, MECTAITPCAMETHBIX U IIPEAMETHBIX O6p330BaTeJ'IBHBIX PE3YJIbTATOB.

B pesynbrare nzydenus (Gpu3nKu Ha ypOBHE OCHOBHOI'O 001Iero o0pa3oBaHus y oOydaroierocs 0yayrt

c(hOpMUPOBAHEI CIEAYIONINE JIMYHOCTHBIC PE3YJIbTATHI B YACTH:

1) maTprMoTN4eCcKOro BOCIIUTAHUS:

[J mposiBJIeHHE UHTEpeca K MICTOPUM U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PU3NYECKOI HayKH;

(] HEHHOCTHOE OTHOIIEHUE K TOCTHKEHUSAM POCCUNCKUX YUEHBIX-(DU3HUKOB;

2) rpaskKAaHCKOro U 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

[ TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYKJICHHH OOIIECTBEHHO 3HAUYMMBIX U ATUYECKHUX MPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JIOCTUKEHUN (HU3UKY;

[J oco3HaHNE BAKHOCTH MOPAIbHO-3THUECKUX MPUHIUIIOB B ICATEIILHOCTH YIEHOTO;

3) 3cTeTHYeCKOro BOCIMTAHUS:

(] BOCTIpHSITHE SCTETUYECKUX KauyecTB (PU3MUYECKOW HAYKH: €€ TApMOHUYHOTO IOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT'0 MO3HAHUS:

[] oco3HaHME LEHHOCTH (U3MYECKON HayKM KaK MOILHOTO MHCTPYMEHTA MO3HAHUS MHpa, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BAJKHEUILIEH COCTABIIAIONIEH KYIbTYpPBI;

(] pa3BUTHE HAYIHOU JTFO003HATENFHOCTH, MHTEPECA K UCCIIET0BATEIBCKON A TEITBHOCTH;

5) hpopmupoBaHus KyJIbTYPbI 310POBbSl H IMOLMOHAIBHOI0 0JIAr0ONOTyYHsI:

[] oco3HaHHME IIEHHOCTH O€30macHOro oOpa3a >XU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MHDE,
BaXHOCTH TTPAaBHJI OE30MIaCHOTO TIOBEJICHUS HA TPAHCIIOPTE, Ha IOPOTaX, C AJIEKTPHUECKUM H TETUIOBBIM
000pyIOBaHUEM B JIOMAIIHUX YCIOBHSX;

[J copMHpOBaHHOCTH HaBBIKA pe()IeKCHH, IPHU3HAHNE CBOETO MpaBa Ha OMIMOKY M TaKOTO K€ MpaBa y
JPYroro 4ell0BeKa,

6) Tpy10BOr0 BOCIIMTAHUS:

[] aKTUBHOE YdYacTHe B pEUICHWU MpaKTHUYECKUX 3a7ady (B paMKax ceMbH, 0Opa3oBaTebHOU
OpraHu3aIlfK, TOpPoja, Kpas) TEXHOJOTHYECKON M COIMAaJIbHON HAINPaBICHHOCTH, TPEOYIOMIMX B TOM
yucie U GU3NYECKUX 3HAHUH;

[ mHTEpEC K MPAKTHYECKOMY U3YUEHUIO Tpodeccuil, CBI3aHHBIX ¢ (PU3UKOIA,

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

(] opueHTanMs Ha NMpUMEHEHHE (PU3MUECKUX 3HAHUHU I pelleHHs 3a/1ad B OOJIACTH OKpY’Karomien
Cpenpl, IJIAHUPOBAHUS TIOCTYITKOB U OIIEHKH MX BO3MOYKHBIX MOCIIECICTBHH TSI OKPYIKAIOIICH CPEJIbI;

[] ocozHaHMe TII00ATBHOTO XapaKTepa SKOJOTHUECKIX MPoOIeM U IyTel UX PEelIeHHUS;

8) ananTanmu K U3MEHSIOIMMCS YCJIOBHAM COLMAJIbLHON W NPUPOIHOM cpelbl:

[J moTpeOHOCTh BO B3aWMOJICHCTBUM MpHU BBINOJIHEHUH HCCIEIOBAHUNA U MPOEKTOB (PU3HUECKON
HAIpaBJICHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSM JIPYTHX;

(] moBBIIIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAaKTUUECKYIO e TebHOCTD;

[J moTpebHOCTh B (POPMUPOBAHMM HOBBIX 3HaHWH, B TOM 4Hcle (OPMYIMPOBATH WAEU, MOHATHS,
TUIIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBICHUSIX;

() ocozHaHue JePHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;

() mIaHupOBaHKUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

[J cTpemileHHE aHAIM3MPOBATH U BBIABIATH B3aMMOCBSI3U IPUPOABI, OOIIECTBA M SKOHOMHUKH, B TOM
YHCIIe ¢ UCTIOIb30BaHUEeM (PU3NYECKUX 3HAHUM;



e [] omeHKa CBOMX JACHCTBHH C y4€TOM BIHUSHHS Ha OKPYXKAIOIIYIO Cpeny, BO3MOXKHBIX TJI00abHBIX
MIOCJICICTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHusi mporpaMMmbl 1o (U3MKE Ha YpOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUS Yy
oOyuatomerocsi OynyT chopmupoBaHbl MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC
YHHUBEpCAJIbHBIE  Y4eOHBIC JEeHCTBUS, KOMMYHUKAaTHBHBIC YHHMBEpCAJIbHBIC Yy4eOHBIE JeHCTBUS,

peryJIsSTHBHBIC YHUBEpPCAIbHBIC y4eOHbIC TCHCTBUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jornyeckne aeMcCTBUSA:

BBISIBJISTH M XapaKTePU30BaTh CYIICCTBCHHBIC PU3HAKN OOBEKTOB (SIBJICHHIA);

yCTaHABJIMBaTh CYIIECTBEHHBI IPH3HAK KiIAacCU(UKAIMK, OCHOBaHUS I OOOOWICHUS U
CpaBHEHUS,

BBISIBISITH  3aKOHOMEPHOCTH W TPOTUBOPEYHMS B paccMaTpuBaeMbIX (akTaxX, MJaHHBIX U
Ha6HIOH€HI/I$IX, OTHOCAIIUXCA K (bI/I?:I/I‘-IeCKI/IM SABJICHUAM,

BBIABJIATH NMPHUYHMHHO-CICACTBCHHBIC CBA3U IIPU HU3YUCHUU (1)I/I3I/I‘~I€CKI/IX SIBIICHUM W ImpoueccoB,
ACJIaTh BBIBOJbI C UCIIOJB30BAHUCM ACAYKTHUBHBIX W MHAYKTHBHBIX yMO3aKJHO‘~I€HI/II71, BbIABHUI'ATh
THITOTE3bI O B3aUMOCBSI3SIX (PM3MUYECKUX BEIUYMH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO peleHus y4yeOHOM (u3nueckoil 3ajgaun (CpaBHEHHUE
HECKOJIbKUX BapMaHTOB pELIEHUs, BBIOOp Hambosee MOAXOIANIEr0 C YYETOM CaMOCTOSTENIBHO
BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBaTelbCcKue AeiCTBUS.

HCII0JIb30BaTh BOIPOCHI KAK UCCIIEN0BATENbCKIUI HHCTPYMEHT MTO3HAHUS;

MPOBOAUTH IO CaMOCTOSITENIbHO COCTaBJICHHOMY TIUJIaHY OIBIT, HECIOXHBIM (PU3NUeCKHii
AKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NUECKOTO SIBJICHHUS,;

OLICHUBATh Ha MPUMEHHUMOCTh U JOCTOBEPHOCTh HH(OpPMAINIO, TOJIYYCHHYI0O B XOJe
WCCTIEOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSITENTLHO (OPMYITUPOBAaTH 000OIIEHUST W BHIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOJII0JICHHS, OTIBITA, UCCIICIOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHeiIIee pa3BuTHe GU3MUECKUX MPOIIECCOB, a TAK)KE BBIIBUTaTh
MIPEATIONOKEHHS 00 UX PA3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTAaX.

Padora ¢ unopmanmeii:

MPUMEHSTh pa3jMuHble METOJbl, HHCTPYMEHTHI M 3alpochl MpPU MOUCKE U 0TOOpe HHpopmanuu
WIN JAHHBIX ¢ YY4ETOM MPEATIOKEHHOH yueOHOH Ppu3nuecKkoii 3ajauu;

aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(POPMAIUIO PA3IUYHBIX BUIOB U
¢bopmM npencTaBieHus;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMalbHYIO  (QopMy  TMpeacTaBileHUuss uHOpMauuu U
WUTIOCTPUPOBATH pellaeMble 3a7aull HECTIOXKHBIMU CXEMaMH, AUarpaMMaMy, HHOU rpaduKoi U ux
KOMOHWHAIIUIMU.

KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE y4eOHbIe 1eiicCTBUSA:

B XoJe OOCyXaeHHs y4eOHOro maTepuajia, pe3yiabTaToB J1abOpaTOpPHBIX pabOT M TPOECKTOB
3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXJTaeMOW TEMbl M BBICKA3bIBaTh WJCH, HAIlCJICHHBIC HA
pelIeHre 3aa91 U TIOJITIepKaHKe 0J1aroKenaTeTbHOCTH OOIEHUS;

COTIOCTABJISITh CBOM CYXJCHHUS C CYXJICHUSMH IPYTUX YYaCTHHKOB JHAalora, OOHapyXHBaTbh
pa3nauydue U CXOJCTBO MO3HIINIA;



BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TMPEACTaBIATh PE3YNIbTAaThl BBIOJHEHHOTO (DU3MUYECKOTO OMBITa (IKCIICPUMEHTA,
HCCIIEIOBaHMsI, IPOEKTA);

MMOHUMAThH M MCIOIH30BaTh MPEUMYIIIECTBA KOMAaHTHOW ¥ MHAUBHIYaJIbHOW paOOTHI IPH PEIICHUH
KOHKpETHOU (hU3HUECKOi MpoOIeMBbL;

MPUHUMATh LEJIA COBMECTHOM JEATEIIBHOCTH, OPraHU30BBIBATH JICUCTBUA MO €€ JTOCTUKEHHIO:
pacnpenenaTb poiu, 00CYkAaTh MPOLIECCHl U Pe3yJIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS
HECKOJIBKUX JIFOJIEH;

BBITIOJTHATH CBOIO YacTh pabOThl, JOCTUTasi KAYECTBEHHOT'O Pe3ysIbTaTa 10 CBOEMY HaIlPaBJICHUIO U
KOOPJAMHUPYS CBOM JACUCTBUS C APYTUMH YJICHAMUA KOMAH]IbI;

OLICHMBAaTh KAyeCTBO CBOEro BKJIaga B OOIMMNA MPOAYKT MO KPUTEPHSIM, CAMOCTOSITEIHHO
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeI‘y.J'IﬂTHBHI)Ie YHHUBEpPCAJIbHBIC y‘leﬁl—[ble JeHCTBUA

Camoopranuszaums:

BBISIBJIATh NPOOJEMBbl B JKU3HEHHBIX M Y4YEeOHBIX CUTyalUsX, TpeOyOIIUX JUIsl peleHHs
(bU3NIEeCKUX 3HAHU;

OPUEHTUPOBATbCSI B PAa3IMUYHBIX IOJIXOAAX MPUHATUS pPEIICHUH (MHIAMBHUIYyalbHOE, HPUHATHE
pelleHus B IpyMIie, IPUHITHE PEILIEHUH TPYIoi);

CaMOCTOSITEJIHO COCTaBIIATh AJITOPUTM peLIeHUs (PU3NUECKOM 3a/1auM MIIU IUIaHa UCCIIeI0OBaHUs C
Y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh IIpeijlaracMble
BAPUAHTHI PEILICHUN;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHUE.

CﬂMOKOHTpOJ’[L, 3MOLNOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluU U IpeJylaraTh IJiaH €€ N3MEHEHNUS;

OOBSACHATh MPUYMHBI JOCTHKEHUS (HEIOCTHIKEHUS) pe3y/IbTaTOB JIEATEIbHOCTH, /1aBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JESITEIBHOCTh (B TOM 4HCI€ B XOJ BBIIOJHEHUS (PUINYECKOTO
UCCIIEIOBaHMUsI WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, W3MEHUBLIMXCS CHUTYyalHi,
YCTAQHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yiIbTaTa LEIH U YCIOBUSIM;

CTaBUTb ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCHHM Ha HAay4dyHYI TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYyroro;

MpU3HABaTh CBOE IMPaBO Ha OMIMOKY NMpHU peuieHUH (U3MUECKUX 3a]lad WIM B YTBEPKACHHUIX HA
Hay4yHbIE TEMBI U TAKOE K€ IIPABO APYroOro.

HNPEIMETHBIE PE3YJIBTATBI

K xoHuy oOyuenus B 8 kiacce mpeaMeTHbIE pe3yjabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpa)aThb
c(OPMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHUIA:

WCIIOJIb30BaTh IOHATHSA: Macca M PasMeEpPbl MOJIEKYJ, TEIJIOBOE IBMKECHUE aTOMOB W MOJIEKYJ,
arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKME M aMOp(HbIE Tela, HACHILEHHBIA U
HEHACBIIICHHBIM I1ap, BJIAXHOCTb BO31yXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPIUs, TEILUIOBON
JBUTATENb, JJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsifl, DJIEKTPUYECKOE II0J€, IPOBOJHUKH U
IUDJIEKTPUKN, TOCTOSHHBIA JJIEKTPUYECKUI TOK, MAarHuTHOE II0Jie, CBET, OJIM30pYKOCTh U
JAJIbHO30PKOCTb,;



pasnuyath ABJIEHUS (TEIUIOBOE pACIIMpPEHHE M C)KaTue, TeIUlolepeaaya, TEMIOBOE PaBHOBECHE,
CMauyMBaHME, KANWUIAPHbIE SBICHUS, UCMAPEHHE, KOHAEHCAlMs, IUIaBJIE€HUE, KPUCTAJUIM3aLus
(oTBepAeBaHME), KHIIEHUE, TeIulonepenada (TeIIONPOBOAHOCTb, KOHBEKIMS, HW3JIYy4YEHUE),
ANIEKTpU3alMs TeJ, B3aUMOJEHCTBUE 3apsA0OB, JCHCTBUS DJIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMBbIKaHHC, BSaHMOHeﬁCTBI/Ie MAarHuToB, I[CflCTBHG MAarovMTHOr0 mojid Ha MNPOBOJHHUK C TOKOM,
JIEKTPOMArHuTHasE MHAYKLHUSA) O ONMCAHUI0 MX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOEe (U3NYECKOEe SBJICHHE, OTPAKEHHE 3ByKa, MPSIMOJIMHEHHOe
pacrpocTpaHeHHe, OTPAKEHUE U NIPEIIOMIICHUE CBETA, I0JIHOE BHYTPEHHEE OTPAKEHUE CBETA,
pacro3HaBaTh IPOSIBICHUE U3YUYEHHBIX (PU3NYECKUX SBICHUH B OKPYXAlOIEM MUpPE, B TOM YHUCIIe
(bI/I3I/I‘IeCKI/I€ SBJICHUA B HPHUPOAC: MOBCPXHOCTHOC HATSIKCHUC W KaAIIWJIJIAPHBIC SBJICHUA B
IpUpose, KpUCTaJUIbl B npupone, uzrydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
o0pa3oBaHHe POCHI, TyMaHa, UHEsl, CHEra, 3JIEKTPUUYECKHUE SBICHUS B aTMOcdepe, dIEKTPUIECTBO
KMBBIX OPIraHU3MOB, MAarHUTHOE T0J1€ 3eMJIH, Apeiid MoI0CcoB, pojb MArHUTHOTO HOJIS JUISl dKU3HU
Ha 3emiie, MOJISIPHOE CHSIHUE, TIPU ATOM IEPEBOIUTH MPAKTHUECKYIO 33/1a4y B YY€OHYIO, BBIJICIATh
CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3UUECKUX SBJICHUN, ONTHUECKUE SBJICHHUS B IPUPOJIE;
OIIKMCBIBATh U3Y4YCHHBIC CBOMCTBA TeNn U (1)I/I3I/I‘-IGCKI/IG SABJICHHSA, UCIIOJIb3Ys (1)I/I3I/I‘ICCKI/IC BCJIMYNHBbI
(Temrneparypa, BHYTPEHHS SHEpPrus, KOJUYECTBO TEIJIOTHI, y/EIbHAs TEIJOEMKOCTh BEIIECTBA,
yJelbHas TeIJIoTa IJIaBJIeHHs], yAelbHas TeII0Ta NapooOpa3oBaHus, yJelbHas TeII0Ta CrOpaHus
TOIUINBA, KOA(Q@HUIMEHT IOJIE3HOTO JEHCTBUSA TEIIOBOM MAIIMHbBI, OTHOCUTEIbHAs BJIAKHOCTh
BO3/yXa, OJIEKTPUYECKUH 3apsj, CHUIa TOKA, JJIEKTPUYECKOE HANpsHKEHUE, COINPOTHBIICHUE
IIPOBOJIHUKA, YJEJIBHOE CONPOTUBIIEHUE BELIECTBA, pad0Ta U MOIIHOCTh JJEKTPUYECKOIO TOKa),
IIPY ONKCAHUM NIPABUIIBHO TPAKTOBATh (PU3UUECKUI CMBICI MCIIOJIb3YEMbIX BETMYMH, 0003HAUCHHUS
U eIUHHUIBI (PU3MUECKUX BEJIWYHMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOLIME AAHHYIO (DU3MUECKYIO
BEJIMYMHY C JIPYTUMHU BEJIWYMHAMM, CTPOUTH I'paMKH U3YHYEHHBIX 3aBHCHUMOCTEH (PU3HUECKUX
BEJIINYNH;

XapaKTCPU30BaTh CBOMCTBA TECII, (1)I/I3I/I‘-ICCKI/IG SABJICHUA W TIIPOLECCHI, HCIIOJIB3YSA OCHOBHBLIC
TIOJIOKCHU S MOHeKy.]'IHpHO-KI/IHeTI/I‘IGCKOI\/'I TCOPHUU CTPOCHHA BCUICCTBA, MPHUHIOMUITI CYNCPIIO3UIIUN
nojiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH OMa ais ydyacTka Lemw,
3akoH JDxoyns—JleHna, 3aKkOH COXpaHEHMs DHEPIUHU, 3aKOHBl OTPAXECHMSI U IPEJIOMIICHUS CBETa
IpU 3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA W 3alUCBHIBATh €r0 MaTeMaTU4ecKoe
BBIPAXKCHHUE;

00BIACHITH (1)I/ISI/ILI€CKI/I€ mponecCoel " CBOMCTBA TCJI, B TOM 4YHUCIC U B KOHTCEKCTC CI/ITyaIII/II\/JI
IIPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBIABISITh NPUYMHHOCIEICTBEHHBIE CBSA3M, CTPOUTH
oO0bsicHeHHEe U3 1—2 JIOTMYeCKHUX MIaroB ¢ ONopod Ha 1—2 M3y4EeHHBIX CBOMCTBAa (U3NYECKUX
SIBIIGHUH, GU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 33Ja4d B 2—3 JEUCTBUS, MCIONB3Ys 3aKOHbI U (DOPMyIBI, CBSI3bIBAIOIINE
¢u3nyuecKkre BENWYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3aJlayd 3allMChIBaTh KPaTKOE YCJIOBHE,
BBIABJIAATE HCOOCTATOK JAaHHBIX [JId PEIICHUA 3a/aydi, BI)I6I/IpaTL 3aKOHBI H q)OpMy.]'IBI,
HEOOXoAUMBIE i €€ pelleHHs, MPOBOAUTh PACUYEThl W CPAaBHUBATh IOJYYEHHOE 3HAUYEHUE
($u3n4ecKoil BETUUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXHO PpEHIUTh TpPH IOMOIIM (PHU3MUECKUX METOMOB,
HCIIOJIb3YSA OIMHUCAHUC MCCICIOBAHUA, BBIACIIATL MTPOBCPACMOC MPCANOJIOKCHUC, OLCHHUBATH
IIPABUIILHOCTb MOPs/IKA IPOBEJECHUS UCCIIEI0BaHMs, A€IaTh BEIBOIbI;

MPOBOJIUTH OMBITHI 1O HAOIIOACHUIO (PU3MUECKUX SBICHUN WM (U3UYECKUX CBOWCTB Tel
(KanuJUIApHBIE SIBJIEHUS, 3aBUCUMOCTD JaBJICHHs BO3lyXa OT €ro 00béMa, TeMreparypbl, CKOPOCTH
Iporecca OCTHIBAHMSI W HAarpeBaHUs IPHU U3IYYEHUH OT LBETa W3ITydaromeid (IOoromaromei)
IIOBEPXHOCTH, CKOPOCTb MWCIApPEHHMs BOABI OT TEMIEPATYPbl KUIAKOCTH U IUIOMAnU €€
MMOBCPXHOCTHU, DJICKTpU3aALUA TCI U BSaHMOHCﬁCTBHe QJICKTPHUYCCKUX 3apAaa0B, BBaHMOHefICTBHG



MOCTOSIHHBIX MAarHWTOB, BHM3yajW3allis MAarHUTHBIX MOJIe MOCTOSIHHBIX MarHUTOB, NEHCTBUS
MarHMUTHOTO TMOJII HAa TPOBOJHHUK C TOKOM, CBOMCTBa JJIGKTPOMAarHumTra, CBOMCTBa
ANEKTPOJABUTATENS MOCTOSHHOTO TOKA, MPSIMOJMHEWHOE pacpOCTpaHEHUE cBeTa (DOPMYITHPOBATH
MpOBEpsieMbIC  MIPEIIOJIIOKECHHS, COOMpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 00OpYyIOBAHMS,
OIMCHIBATh XOJ1 OMbITA U (POPMYIHPOBATH BHIBOIBL;

BBIITOJIHATE IPAMBIC U3MCPCHUSA TCMIICPATYPHI, OTHOCHUTEIILHOUA BJIAYKHOCTU BO3yXa, CUJIbI TOKa,
HampsDKEHUs € HUCIHOJB30BAaHUEM AaHAJIOTOBBIX MPHOOPOB U JATYMKOB (U3MYECKUX BEJIUYMH,
CPaBHHBATh PE3YJIbTAThI U3MEPEHUH C YUETOM 3a/IaHHOI a0COIFOTHON OTPEUTHOCTH;

MPOBOANTh HCCIEAOBaHUWE 3aBUCHUMOCTH OJHOM (PU3WYECKOW BEIUYMHBI OT JIpyrod ¢
HCIIOJIb30BAHHUECM IIPAMBIX I/IBMepeHI/If/'I (3aBI/ICI/IMOCTB COIMPOTUBJICHHA IMPOBOJHUKA OT €ro AJIMHBI,
TUIONIA/IN TTOTIEPEYHOT0 CEYCHHSI M YACIBbHOTO CONMPOTUBIICHUS BEIIECTBA MMPOBOHUKA, CHIIBI TOKA,
UYIIEro uepe3 MPOBOJHUK, OT HAMPsDKEHUS HA MPOBOJHUKE, UCCIIEOBAHUE MOCIEA0BATEIHHOIO
U TapajieIbHOTO COSUHEHHI MTPOBOJAHUKOB): TNIAHUPOBATH MCCIEA0OBaHNUE, COOMPATh YCTAHOBKY
Y BBITIOJTHATH U3MEPEHHUSI, CICYS PEUI0KCHHOMY IUIaHy, (PUKCUPOBATH PEe3yIbTaThl TOJYydCHHON
3aBUCUMOCTHU B BUJIC Ta6JII/III u Fpa(l)I/IKOB, ACJIaTh BBIBOJBI 110 PE3YyJibTaTaM UCCICAOBAHMA,
IMPOBOANTL KOCBCHHBIC H3MCPCHUSA (1)I/I3I/I‘-ICCKI/IX BCIIMYNH (y,[[eJH)Haﬂ TEIUIOEMKOCTD BCIICCTBA,
CONPOTHBIICHUE MPOBOJHUKA, paboTa M MONIHOCTh D3JIEKTPHUYECKOTO TOKA): IUIAHUPOBATH
U3MEpeHus, cOOMpaTh AHKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIENYys MPEJIOKEHHON HWHCTPYKIUH, U
BBIYUCIIATH 3HAUCHHE BEIHUMHBI,

coOJII0AaTh MpaBUiia TEXHUKH 0€30MaCHOCTHU MpHU padoTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;
XapaKTepu30BaTh MPUHLMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OTIOPOM HA UX OMUCAHUs (B TOM YHCIIE: CUCTEMa OTOIJICHUS IOMOB, TUTPOMETP, MapoBasi TypOuHa,
aMIepMeTp, BOJIBTMETp, CUETUYMK 3JIEKTPUUYECKOM HHEpPrHH, 3JIEKTPOOCBETUTENIbHbIE MPHUOOPHI,
HarpeBaTeNIbHbIC AJIEKTPONPUOOPHI (TPUMEPHI), JIIEKTPUUECKUE TTPEIOXPAHUTEIHN, HICKTPOMATHHUT,
JNEKTPOABUTaTEeNb  IMOCTOSHHOTO TOKa), OYKH, TMepUcKom, (oToammapar, ONTUYECKUE
CBETOBOJIBL, UCTIONB3YS 3HAHUS O CBOWCTBaxX (PU3MUECKHX SIBICHHUNM M HEOOXOIuMbIe (U3HUECKUE
3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA W HM3MEpPUTENbHBIE MPUOOPHI MO CXeMaM u
CXEMaTUYHBIM PUCYHKaM (KUJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb
BHYTPEHHETO CrOpaHUs, JJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI JJIEKTPUYCCKUX IETeH ¢
MOCNEOBAaTeNbHBIM W  TapajulebHBIM ~ COEJMHEHHEM DIIEMEHTOB, pa3iu4vas  YCIOBHBIC
0003HAYECHHUSI PJIEMEHTOB JIEKTPUUECKHX IETeH;

MPUBOJUTH MPUMEPHI (HAXOIUTh WH(GOPMALMIO O TMPHUMEpax) MPaKTHUUYECKOTO HCIOJIb30BAHUS
(bu3MUecKrX 3HAHWI B MMOBCEIHEBHON JKU3HH JUIs oOecredeHusi 0€30IacHOCTH MPU OOpaIeHUH C
npubopaMy M TEXHMYECKHMH YCTPOMCTBAMHU, COXpAHEHHs 370pOBbS U COOJIOACHHS HOPM
HKOJIOTHIECKOTO MOBEICHUS B OKPYKAIOIIEH cpee;

OCYIIECTBIISATh TMOUCK WHGOpMaIuu (HU3UIECKOTO cojaepxkaHus B MHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAHUHN U MyTéM CpaBHEHUS JIOTIOJHUTEIbHBIX HCTOYHUKOB BBLACATH HH(OpPMAIIHIO,
KOTOpasi SIBISETCS] MPOTUBOPEUNBOI HIIM MOKET OBITh HETOCTOBEPHOM;

UCIONIb30BaTh TPU  BBIOJIHEHWH YYEOHBIX 3a/laHUi  HAYYHO-TIOMYNSAPHYIO JUTEpaTypy
(U3MYECKOTO COJEpXKAHUS, CIPABOYHBIE MaTepHalibl, pecypchl cetn VHTepHET, BIaneTh
npuéMaMu KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus HHEGOpPMALMKU M3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC MMMCbMEHHBIC U KPaTKHE YCTHBIE COOOIICHHS, 00001as nH(OpMAIHIO U3
HECKOJIbKUX HCTOYHUKOB (DM3MUECKOTO COJEp’KaHus, B TOM 4YHCIIE MYyOJUYHO MPEICTaBISThH
PE3YIbTAaThI HpOCKTHOfI 150107%0 HCCHCHOB&TCHBCKOﬁ ACATCIIBHOCTH, TIpPU 3TOM TpPaMOTHO
UCIOJIb30BaTh M3YUYECHHBIH TMOHATHHHBIA ammapar Kypca (M3WKH, COMPOBOXKIATH BBICTYIJICHHE
MpEe3EHTALNEN;



® [IpU BBINOJHEHUU YUYEOHBIX NMPOEKTOB M HUCCIECAOBAHMNA (PU3MUECKUX IPOLIECCOB paclpeieisTh
0053aHHOCTH B TPYIIE B COOTBETCTBHH C ITOCTABJICHHBIMH 3a/la4aMH, CICAUTH 32 BBIIIOJIHCHUEM
IUTaHA JICWCTBUM ¥ KOPPEKTUPOBATh €ro, aJcKBaTHO OILIGHUBATh COOCTBEHHBIH BKJIal B
ACATCIIbBHOCTD I'PYIIIbI, BBICTPANBATh KOMMYHUKATHBHOC B3aHMOHeﬁCTBH€, MpOABJIAA TOTOBHOCTDH
pa3pemats KOHQIUKTHL.

COJAEP/KAHUE OBYYEHUA

8 kirace

Pasznea 1. TenjioBble ABJICHHA.

Temnepatypa. CBsi3p TeMmepaTrypbl CO CKOPOCTBbIO TEIUIOBOIO JBHKEHMS 4YacTull. BHyTpeHHss
sHeprusa. CnocoObl M3MEHEHHWs BHYTPEHHEH OSHEPruH: TEIUIONepenaya M COBEpUICHHE paboThl. Bubl
TEIIONEpeIayu: TEIIONPOBOAHOCTh, KOHBEKIUSA, U3JIyYCHHE.

KonnuecTBo Temnotel. YaenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH U TeIIOBOE paBHOBECHE.
VYpaBHeHue TeruioBoro OanaHca. [lnaBneHWe W OTBepAECBaHWE KPHUCTALIMYECKUX BEIIECTB. Y AeTbHAs
Teriora TuiaBieHus. [lapooOpa3oBanme u kKoHaeHcanus. Vcnapenue. Kurenue. YiuenpHas TeruioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYpPhI KUTIEHUSI OT aTMOC(EpHOTO JaBICHHUS.

BnaxxnocTs Bo3ayXa.

OHeprus ToIIMBa. Y iejbHasi TEIJI0Ta CrOPAHHUSL.

[Ipunuuns!r pabotsl TemmoBelx asurareneil KIIJ temnoBoro asurarens. TemsoBble ABUraTenu u
3aIUTa OKPYKAOLIEN CPEb.

3aKOH COXpaHEHUs U MPEBPAILICHHS SHEPTUHU B TEIJIOBBIX MPOIIECCAX.

Jemoncmpavyuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.
Ha6monenue nuddysum.
Habmtoienue sBiaeHni cMauMBaHUsI U KaMWUISIPHBIX SBJICHHM.
Habutoienue TemnoBoro pacimyvpeHus Ted.
W3meHeHue gaBieHus ra3a npu M3MEHEHUN 00bEMa U HarpeBaHUM WM OXJIAXKIACHHUH.
[IpaBuna n3amepeHus TeMIepaTypsl.
Buasl Terionepenaun.
OxJaxieHre Ipy COBEpUIEHUH PabOThlI.
Harpesanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.
. CpaBHeHUE TEMIOEMKOCTEN PA3INYHBIX BEIIECTB.
. Habmoienue xuneHus.
. Habmrotenue mocTostHCTBa TeMIIEpaTyphl MPH TUIaBICHUH.
13. Mopenu TEIIOBLIX ABUTATEIEH.
Jlabopamopuvie pabomol u onvimol.
1. TIpoBepka rumote3bl TUHEHHON 3aBHCHMOCTH JJIUHBI CTOJIOMKA KUAKOCTH B TEPMOMETPHUUECKON
TpyOKe OT TeMIeparyphbl.
2. HaOmronenue M3MEHEHHs BHYTPEHHEH SHEpruu Tejla B pe3yibTare Teruionepeadyd M paboTh
BHEIIHUX CHUJIL.

CoNaRrwdE

e
N = O

3. MHccrnenoBanue sBICHUS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOIBI.

4. OrmpenerneHue KOMUYECTBA TEIUIOTH, MOJIYYEHHOTO BOJOH NpU TEIMJIOOOMEHE C HarpeThiM
METAININYECKUM [IMJIUHAPOM.

5. Ompenenenue yaeabHON TEMIIOEMKOCTH BEIIECTRA.

6. HccrenoBanue nporecca HCapeHHs.



7. OmpeneneHne OTHOCUTEIILHON BJIQXKHOCTH BO3AyXa.

8. Ompenenenue yaenbHON TEIIOTHI MIABJICHUS JIbJA.

Pa3nen 2. DjiekTpuyecKkue H MATHUTHBIE SIBJIE€HHS.

Onektpuzanusi Teid. JBa poaa 2IIEKTpUYECKUX 3apsaoB. B3aummoneilcTBUe 3apsyKEHHBIX —Tell.
Onektpruueckoe mnose. Hocurenum 53I€KTpUYECKHX 3apsAI0B. DJIEMEHTApHbIA JJIEKTPUYECKHM  3apsii.
Crpoenue atoma. [IpoBOTHHMKY U AUAIIEKTPUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUYECKOTO 3aps/ia.

DNEeKTPUYECKU TOK. YCIIOBUSI CYIIECTBOBAHUS JJIEKTPUUECKOTO TOKA. VICTOUHHMKM MOCTOSIHHOTO
ToKa. JIeMCTBUSI 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XMMUYECKOE, MArHUTHOE). DJIEKTPUUECKUH TOK B
KUIKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia TOKa. DleKTpuueckoe HanpspkeHue. CONpOTUBICHHWE NPOBOJHUKA.
VY nenbHOE compoTuBiieHHE BemiecTBa. 3akoH Oma aiia ydactka uend. [locinenoBarensHoe U napajieibHOE
COEJIMHEHHE MPOBOAHUKOB.

PaGora W MOIIHOCTH 3JeKTpUUecKoro Toka. 3akoH Jlxoyns—JleHua. DiexkTpuueckue LeNu u
MOTPEOUTENH IEKTPUUECKON sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHWThHL. B3auMOJEWCTBHE NOCTOSIHHBIX MarHMTOB. MaruutHoe mnoJjie. MarnutHoe
noJie 3eMJIM U €ro 3HaueHue Ui )Ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE 1oJie 31EKTPUYECKOro ToKa.
[IpuMeHeHne >IEeKTPOMarHUTOB B TEXHUKE. JlelicTBME MarHUTHOrO IOJsI HA IPOBOJHUK C TOKOM.
DneKTpoABUTaTellb IOCTOSHHOIO TOKa. Vcnosib3oBaHue 31€KTpoABUTaTENEl B TEXHUUECKUX YCTPOICTBAX U
Ha TPAHCIOPTE.

Jemoncmpayuu.

DnekTpu3anus Tel.
JIBa poJia 2JIEKTPUUECKUX 3apsA0B U B3aUMOJECHCTBUE 3apSKEHHBIX TEll.
YCTpOUCTBO U JEHCTBHE IIEKTPOCKOIIA.
DnexTpocTaTHuecKas HHAYKIINS.
3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.
[IpoBOIHMKYU U AUDIIEKTPUKHU.
MopenupoBaHre CUIIOBBIX JIMHHUH 3JIEKTPUYECKOTO OIS,
HcTouHNKH TOCTOSHHOTO TOKA.
JlericTBuUS 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUUECKUH TOK B KHIKOCTH.
. I"'a30BBbIi1 pazps.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. U3mepenue 31eKTpuyecKoro HanpsKEeHUs BOJIBTMETPOM.
. Peoctat u Mara3zuH cOnpoOTUBIICHUN.
. BzaumopeiicTBre MOCTOSTHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IEICHHS TIOTIOCOB MarHUTA.
. MozaenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MarauTHOE 1oJie TOKa. DJIEKTPOMarHur.
. [lelicTBME€ MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
. DIIEKTPOBUTATENb OCTOSHHOTO TOKA.
22. DNEeKTpOTreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuusie pabomot u onvimel.
OnbIThI 10 HAOTIOJEHUIO SJIEKTPU3ALUH T HHAYKIMEH U IPH COMPUKOCHOBEHUH.

CoNORrLDdDPE
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HccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKHU U TUAJIEKTPUKH.
COopka u mpoBepKa padOThI MEKTPHUECKOH IIETH MTOCTOSHHOTO TOKA.
W3mepenue u perympoBaHue CUIbl TOKA.

W3mepenue u perynupoBaHue HaMPsKEHHUS.

ok wbdhPE



9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA
Y HaIIpsDKEHUS Ha PE3UCTOPE.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb JIEKTPUYECKOTO COIPOTUBIIEHUS IIPOBOJAHMKA OT €ro
JUIMHBI, IIJIOLIA/I [TONIEPEYHOI0 CEUEHUS U MaTepuaa.

[IpoBepka mnpaBuiia CIIOXKEHUS HANPSXKEHUW MPU TOCIEAOBATEIbHOM COECIMHEHHHM JABYX
PE3UCTOpPOB.

[IpoBepka nmpaBuiia AJis CUIIBI TOKA IIPH MAPAIIIEIBHOM COEMHEHUH PE3UCTOPOB.

Omnpenenenne pabOTHI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

OrnpenenieHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIIYILETO YEPE3 JaMIIOUKY, OT HAIPSLDKEHUS Ha HEll.
Onpenenenne KII/] narpeBarens.

HccnenoBanue MarHUTHOIO B3aMMOJEHCTBHS IOCTOSIHHBIX MAarHUTOB.

N3ydyeHre MarHUTHOTO TIOJISt TOCTOSIHHBIX MAarHUTOB MPH UX OOBEIUHEHUU U PA3ICICHUU.
HccnenoBanue neCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aMMOJEHCTBHS KaTyIIKU C TOKOM U MarHuTa
OT CHJIbI TOKA U HalPaBJIEHUS TOKA B KaTYIIIKE.

N3yuenune neicTBUS MArHUTHOTO TOJISI HA IPOBOAHUK C TOKOM.

KoncrpyupoBanue u usyueHue padoThl IIEKTPOABUTATENS.

N3smepenne KIIJ asekTpoaBUraTeIbHONM YCTAHOBKH.

OnpIThl IO MCCIEAOBAHUIO SIBJICHMS AJIEKTPOMATHUTHOW WMHIYKIMHU: UCCIIEJOBAaHUE H3MEHEHUI
3HAQUYEHMS ¥ HAPABJICHUS] MHAYKIIMOHHOIO TOKA.

Pa3nen 3. CBeToBbIe sIBJIEHMSI.

JlyueBas monenb cBerta. Mcrounuku cBera. IlpsimonuHeiiHoe pacnpocTpaHeHHE CBeTa. 3aTMEHHUS
Comnnna u Jlyasl. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpaKeHUs CBETA.

IIpenomsienne cBera. 3akOoH IpesloMyieHHs cBera. [losiHOE BHYTpeHHEE OTpa)k€HUE CBeETa.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xox nydeit B tunze. OnTudeckas cucteMa oTtoarnmnapara, MUKpOCKOIIa U Teleckona. [ a3 kak
ONTHYECKas cucTeMa. bIn3opykocTh U JalbHO30PKOCTb.

Jemoncmpayuu.

O N U A WNRE

10.

IIpsimonuHEITHOE PacIPOCTPAaHEHHUE CBETA.

OTtpaxkeHue cBera.

[Tonyuyenne n300paxeHUii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomienne cBera.

OnTHyeckuii CBETOBO.

Xon nydeit B cobuparoreit TuH3e.

XoJ J1y4ei B pacCeuBarolen JTUH3E.

[Tonydenne n300pakxeHuii ¢ TOMOIIBIO JINH3.

[TpuHumn neficTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

Monens rnasa.

Jlabopamopuvie padbomul u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCMMOCTH yTJIa OTPAXKESHHSI CBETOBOTO JIyda OT yrija MmaeHusl.

N3ydenne xapakTepuCTHK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCMMOCTH yIJIa MPEJOMJICHHUS CBETOBOTO Jiyda OT yIJia MajcHUs Ha TPAHUIE
«BO3IYX—CTEKIIO.

[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.



8 KUIIACC

KoauuecTBO 4acoB

DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM KonTposbHbie IIpakTnyeckue (undposbie)
Ne ni/m Bcero
NPOrpamMMbl padoThI padoTsbI o0pa3oBaTe/bHbIE
pecypcsbl
Pasnen 1. TenioBble siBeHus!
bu6mmoreka [IOK
11 Terore npoueccy! 22 ! 3 https://m.edsoo.ru/7f4181ce
Wroro no pazneny 22

Paznen 2. DiiekTpuyeckrue 1 MArHUTHbBIE SIBJIEHUS

DNEeKTpUUECKUE 3apsbl.

2.1 3apspKEeHHbIE TeNla U UX 5 Bubmioreka IJOK
' N https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHC
. . bubmuoreka [JOK
2.2 [TocTOsIHHBIM 27EKTPUUYECKUN TOK 20 1 5) https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 MarHutHsie ApicHis 6 3 https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 31
Pa3nen 3. CBeToBbIe IBJI€HHS
3.1 5 bu6mmorexa [IOK

3aKOHbI ACIPOCTPAHCHHS CBETA https://m.edsoo.ru/7f41a4a6

32 HI/IH3BI " OIITUYCCKHUC I1 I/I60 bl 7 1 1 BH6HHOTeKa HOK
p p https://m.edsoo.ru/7f41a4a6

Hroro no paszneny 12
PeszepBHoOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68 3 12

ITPOTPAMME
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8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Hara uudgponbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl
Temneparypa. CBsi3b TeMnepaTypbl
1 CO CKOPOCTBIO TEIJIOBOTO JIBH)KEHUS 1
YACTHIL
2 Buyrpennss sueprust 1 bubnmorexa [IOK
yp p https://m.edsoo.ru/ff0a5¢c60
3 CriocoObl U3MEHEHUs BHYTPEHHEN 1
SHEpPruu
4 Bune! Tenonepenaun 1 bubmmorexa [TOK
p https://m.edsoo.ru/ff0a6412
Tect o Teme Buanl Tenionepeaadu.
5 KonunuecTBO TEMIOTEI YILCJIBI:;IB.}I 1 1 bubmmorexa [TOK
' https://m.edsoo.ru/ff0a6976
TEIJIOEMKOCTh
Pacuer konndecTBa TEIIOTHI,
6 HEeO0OXOIMMOro JJI HarpeBaHus Telia 1 bubmmorexa [TOK
P https://m.edsoo.ru/ff0a7088
WJIU BBIIEIISIEMOTO MIPU OXJIAXKICHUH
7 Pemenue 3agau Ha pacuet 1
KOJIMYECTBA TEIJIOTHI
JlaGoparopHas paboTa
3 "UccnenoBaHue IBIEHUS 1 1 bubmuorexa [JOK
TEMI000MEeHa MPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOTHOU U Topstueit BOABI"
9 Pacuer konuyecTBa TEIUIOTHI IIPU 1



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

TEImI000MeHe

JlaGopaTopHnas pabota

10 "OnpeneneHue yaeabHON bubmmorexa [TOK
ped T " https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEILIECTBA
1 OHeprus TOIIMBa. Y IeibHas bubnmoreka [JOK
TEIJIOTa CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenue n oTBEpAECBaHUE
12 KPHUCTAJINYECKUX TeJI. Y IeabHas bubnmorexa LHOK
P ’ https://m.edsoo.ru/ff0a71d2
TEIUIOTA TIABJICHUS
Pemenue 3anau no teme IlnaBnenue
13 U OTBEpAECBaHHUE KPUCTAININYECKUX
TeN
14 [TapooGpa3oBaHre U KOHIEHCAITUS. bubnnoreka [JOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenwue. Y nenbHas Temiora
15 napooOpa3oBaHMs U KOHJCHCAIUH. bubnnoreka [JOK
3aBUCHUMOCTb TEMIIEPATYpPhl KUIICHUS https://m.edsoo.ru/ff0a786¢c
0T aTMOC(EPHOTO AABICHUS
Bnaxnocts Bo3ayxa. JlaboparopHas
16 abota "Ormpe GJ?:HI/IG P bubmmorexa [OK
P P IE " https.//m.edsoo.ru/ff0a7628
OTHOCHUTEJIbHOM BIaKHOCTH BO3yXa
[TpuHIUIIBE paObOTHI TETUTOBBIX
17 nsurarteneif. [lapoBast TypOuHa.
JIBuraTens BHYTPEHHETO CrOpaHuUs
KIIJI TenoBoro aBurarers.
18 TemnoBble IBUraTeNy M 3alIUTa bubmmorexa [JOK
a o m https://m.edsoo.ru/ff0a7c7c
OKpYy>Karolel cpebl
19 3aKOH COXpaHEHUs U MpeBpaILeHUs



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

SHCPTHU B TCIJIOBBIX ITPpOLCCCax

20 [ToaroToBKa K KOHTPOJIBHOM paboTe bubnuorexa [JOK
o teme "TernsoBsie ABICHUS " https://m.edsoo.ru/ff0a83f2
21 KonTponbhas pabota no teme bubnmoreka [JOK
"TemnioBbie sABICHUS " https://m.edsoo.ru/ff0a86ae
Onektpuzanus ten. [IBa pona
22/1 IEKTPUICCKUX 3aPSIOB.
B3aumoneiicTBue 3apspKeHHBIX Tell.
23 [IpoBOAHUKY U JUAIIEKTPUKH. bubnmorexa LOK
https://m.edsoo.ru/ff0a87e4
24 DIIeKTpUUYECKOE ToJIe. 3aKOH bubnmnoreka [JOK
COXPAaHEHUS JIEKTPUUYECKOTO 3apsAIa https://m.edsoo.ru/ff0a8a0a
Hocwurenu snekTpudeckux 3apsiaoB.
25 OnemeHTapHbIN 3apsan. CTpoeHue
aToma
N bubmuorexa [JOK
26 OOBsiCHEHHE HIIEKTPUUYECKHUX SIBICHUIN https://m.edsoo.ru/ff0agef6
DNEKTPUUECKUN TOK, YCIOBHUS €r0
27 cymecTBoBanus. MlcTouHnKn bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUIECKOTO TOKA
28 JleicTBHS 2IEKTPUUECKOT0 TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
29 DNEKTPUYECKUH TOK B METAIUIAX, bubnnorexka [JOK
JKHMIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
30 DJeKTpuYecKas 1emb U € COCTaBHbBIS
YacTH
31 Cuna Toka
32 Jlaboparopnas pabota "U3mepenue bubnmoreka [JOK



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

U PEryJIupoBaHuE CUJIbI TOKA"

https://m.edsoo.ru/ff0a8bd6

33 DIIEKTPUUECKOE HaIPSHKEHHE.
BoasT™erp. JTaboparopHas pabora
34 "U3me eHlfe u erpnn I:)Mng bubmorexa LOK
P " PEryIHp https://m.edsoo.ru/ff0a9e14
HaIPsHKEHUS
ConpoTusieHue POBOJHUKA. bubmuorexa [IOK
35
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
3aBHCUMOCTb CHJIBI TOKA OT
36 HanpspkeHus. 3akon Oma s bubmorexa [JOK
p ' s https://m.edsoo.ru/ff0aa44a
y4acTKa [enu
Peocrartel. JITaboparopras pabota
37 PerynupoBanme cuibl ToKa bubmorexa [JOK
YAHp https://m.edsoo.ru/ff0aa04e
peocTaTomM
JlaGopaTtopHnast pabota M3mepenue
38 COTIPOTUBIICHUS TIPOBOIHUKA MTPU
MOMOIIM aMIIEpPMETPa U BOJIBTMETPA
39 [TocnenoBarenpHOE U TTapalIeIbHOE
COCTMHEHUS TIPOBOTHUKOB
40 Pemienne 3agau mo Teme Buabl bu6nmoreka [JOK
COEIMHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaa58
41 Pemenue 3anau o reme Buibl bu6mmorexa [IOK
COEMHEHUS ITPOBOJHUKOB https://m.edsoo.ru/ff0aadle
42 PaboTa 1 MOIIIHOCTH ANMEKTPUIECKOTO bubnmoreka [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaGopaTopHnas paborta
43 "On E eJ'II;HI/Iepa6OTLI 1 MOIITHOCTH bubmorexa [JOK
pet P " B https://m.edsoo.ru/ff0ab3e0
AJIEKTPUYECKOTO TOKA
44 3akon Jlxxoynsa-Jlenna



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
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https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

DNEeKTpUYECKHE LIENU U IOTPEeOUTENN

45 AJICKTPUUYECKOMN IHEPTUU B OBIT bubmmorexa [JOK
P P Y https://m.eds00.ru/ff0ab660
KopoTkoe 3ambikaHue
[ToaroroBka K KOHTPOJILHOU paboTe bubnnoreka [HOK
46 " n
1o TemMe "DIEeKTPUUECKHEe SIBJICHUS https://m.edsoo.ru/ff0abd2c
KoHnTpoinbHas pabota 1o teme bubnnoreka HOK
47126 " "
DJIEKTPUUYECKUE SIBJICHUS https://m.edsoo.ru/ff0abea8
[TocTostHHBIE MATHUTHI, UX
48/1 .
B3aMMOJICICTBHE
VYpoxk-uccnenosanue "N3yuenue bubnnoreka [JOK
49 [V n
MOJIEN MTOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarunurtHoe noje. MaroHuTHoOe 1oJje
50 3eMiIu ¥ ero 3HaueHue AJIs )KU3HU Ha bubmmorexa [JOK
https://m.edsoo.ru/ff0acOba
3emie
OmneiT OpcTena. MaruuTtHoe nose
51 3JIEKTPUYECKOTO TOKa MarauTHoe bubmmorexa [OK
P https://m.edsoo.ru/ff0acld2
M0JI€ KaTYIIKH C TOKOM
[IpuMeHeHue >eKTPOMarHuToB B
59 texuuke. Jlaboparopnas pabora bubnuoteka [JOK
"Coopka >1neKTpoMarHuTa u https://m.edsoo.ru/ff0ac74a
UCTIBITAHUE €T0 JeHCcTBUS"
DNEKTPOIBUTATEH TTOCTOSTHHOTO
Toka. Mcnonb3oBanne
53/6 AJIEKTPOJIBUTATENIEN B TEXHUYECKUX bu6mmorexa [IOK
YCTPOMCTBAX U Ha TPAHCIIOPTE. https://m.edsoo.ru/ff0ac86¢c
JlaGopatopHas pabota "H3yuenue
paboThI AeKkTpogBUraTesns"
54/1 Hcrounnku cBera. [IpsmonuneitHoe



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
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pacrpocTpaHeHue CBeTa. 3aTMEHUS
Counia u JIyHsl

3aKoH oTpaxeHus cBera. Pemenue

55 3a/1a4 Ha MPUMEHEHUE 3aKOHa
OTpa’KEHHsI CBETa
56 [Tnockoe 3epkaio
57 [Ipenomnenne cBeta. 3aKkoH
IpEeIOMIIEHUS CBETa
58 Pewmenue 3anad mo reme
[Ipenomiienue cera
59 JIunzel. OnTHyeckas cuiia JIMH3bI
60 [MocTpoenne n300pakeHu B TMH3aX
JlaGopaTopHnas pabota
61 "Onpenenenue GOKyCHOTO
PacCTOSIHUS ¥ ONITHYECKOW CHIIBI
cobuparomiei TuH3bI"
62 Ypok-koHpeperuus "OnTuueckue
JMH30BbIe TPUOOpPHI"
63 ['ma3 xak onruueckas cucrema.
3penue
64 Ypok-kondepentus "JlepexTo
3penus. Kak coxpanuts 3peHue"
65 KonTtponbHas pabora o Teme
CBeToBbIC SABICHUS
66 PesepsHblit ypok. Pabora ¢ Tekctamu bubnnorexka [JOK
no TeMe "TeruoBble siBiIeHus" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. PaboTta ¢ Tekctamu bubmuoreka [IOK

1o TeMe "DIIEKTPUYECKUE U

https://m.edsoo.ru/ff0acdc6
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MAar"HuTHBIC ABJICHUA»

68

PesepBHbIii ypok. PaboTa ¢ Tekctamu
no teme "CBeToBbIC SABJICHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» duszuka: 8-i kiacc: 0a30BbIM YPOBEHB: yueOHUK, 8 kiacc/ [Tepreimkun 1. M.,
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Enunas xoytekius nugpoBbiX 00pa30BaTeIbHBIX PECYPCOB
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