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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma o (pusmke Ha ypOBHE OCHOBHOTO 00I1Ier0 00pa30BaHuUs COCTaBICHA Ha OCHOBE TIOJIOKEHUH 1 TpeOOBaHUH K
pe3ysbTaTaM OCBOCHHUS Ha 0230BOM ypOBHE OCHOBHOM 00pa3oBaTeNIbHOM mporpammel, ipeactaBieHasx B @I'OC 000, a
Takxke ¢ yuétoM (enepanbHOl paboyeil mporpaMMbl BociuTanusi u KoHuenuu npemnojiaBanusi yaeOHoro npeamera
«Dusuka». Coaeprkanue mporpamMmsl 1o GU3NKe HaNpaBiIeHO Ha (GOPMUPOBAHNE €CTECTBEHHOHAYYHON rpaMOTHOCTH
oOyyJarouuxcsi 1 OpraHu3aluio u3ydeHus (U3uKu Ha JesiTeIbHOCTHOM OCHOBE. B mporpamme 1o ¢pu3nke y4uThIBAIOTCS
BO3MOXKHOCTH Y4eOHOro npeameta B peanuzaruu tpedoBanuit ®I'OC OOO k rmiaaHupyeMbIM JTUYHOCTHBIM U
MeTamnpeIMETHBIM pe3yIbTaTaM 00yUCHHS, a TAKKE MEKITPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX Y4eOHBIX MTPEIMETOB Ha
YpPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHuUsl.

[Iporpamma no pu3uke ycTaHaBIMBAET pacnpeieleHue yueOHOro MmaTepuana no rojgam ooyyeHus (1o Kiaccam), Mpeajiaraet
IPUMEPHYIO MOCIEI0BATEIbHOCTh U3YUEHHS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS IPEIMETHOTO COJIEPKAHUA U yUETeE
BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCA.

[Tporpamma no ¢usmke pa3paboTaHa C LEIbI0 OKa3aHUs METOJUYECKONW MOMOUIN YUUTEIIO B CO3/1aHUN pabouel mporpaMMel
10 yueOHOMY IIPEAMETY.

®du3nka SBISETCS CUCTEMOOOPA3YIOUIUM JJI €CTECTBEHHOHAYYHBIX YUE€OHBIX TPEAMETOB, MOCKOIBKY (PU3HMUECKUE 3aKOHbI
JeXaT B OCHOBE MPOLIECCOB U SIBJICHUM, U3YYaeMbIX XUMHEH, ONOIOrHel, acTpOHOMUEN U pu3nyeckoi reorpadueil, BHOCUT
BKJIAJl B €CTECTBEHHOHAYYHYIO KapTHUHY MUpPA, IPEOCTaBIsIET Haubosee sicHble 00pa3iibl IPUMEHEHUS HAYYHOTO METO/1a
NO3HaHMsI, TO €CTh CII0C00A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

Opna w3 TJIaBHBIX 33724 (PU3ndeckoro 00pa3oBaHus B CTPYKType 00IIero o0pa3oBaHus COCTOUT B (JOPMUPOBAHUU
€CTECTBEHHOHAYYHO! I'paMOTHOCTH M UHTEpEcax K Hayke y oOyuatouiuxcs. M3yuenue ¢pusznku Ha 6a30BOM ypOBHE
IpeIosiaraeT OBIaCHUE CICAYIOUUMU KOMIETEHTHOCTSMH, XapaKTePU3yIOIIUMU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:
HAy4YHO OOBSACHATD SIBICHMS, OLIEHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHNUS;

WHTEPIPETUPOBATH TAHHBIC U UCIIOJIB30BATh HAYYHBIE JOKA3aTEIHCTBA JJIS MOTYUYEHUS BHIBOJOBY.



[enun n3zydenust GU3UKU HA YPOBHE OCHOBHOTI'O 00111er0 00pa3oBaHus onpeseneHsl B Konuenmuu npenoaaBaHust yueoGHOTro
npeamMera «Pu3rka» B 00pa3zoBaTeNbHbIX opranu3anusx Poccuiickort @enepariuu, peaan3yonnX OCHOBHbIE
0011e00pazoBaTebHBIE IPOTPAMMBI, yTBEPKAEHHOU permenuemM Komternn MunuctepcTBa npocsemnienus Poccuiickoi
®epneparuu (mpotokodt oT 3 aekadpst 2019 r. Ne [1K4BH).

[enun n3zydenus: Gu3UKU: TPUOOPETEHNE UHTEPECA U CTPEMIICHUS 00YUaIOIIUXCSl K HAYYHOMY U3Y4YESHHIO TPUPOIbI, PA3BUTHE
WX UHTEJJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE NPECTABICHUN O HAYYHOM METOJIE TO3HaHUs U (OPMHUPOBAHUE UCCIIEAOBATENHLCKOTO OTHOIICHUS K OKPYKAIOIUM
SBJICHUSIM;

(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK PE3YNIbTaTa U3yYEHUs OCHOB CTPOEHUSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB
bu3uKy;

(dbopMHpOBaHUE MTPEACTABICHUMN O POJIU GUHMKHU JJIS PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUI;
pa3BUTHE NPEICTaBICHUN O BOBMOXHBIX cpepax Oyaymiet npodhecCuoHaIbHON AesTeIbHOCTH, CBA3aHHOM C (PU3UKOI,
NOJIFOTOBKA K JaJIbHENIIIEMY OOyUEHHUIO B ’TOM HaIlPaBJICHUU.

JlocTrkeHHne 3TUX LeNel MporpaMMsbl 1o (U3KMKE Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHUs 00€CIIEUMBACTCS pELICHUEM
CJIEYIOIINX 3ajayu: MPHUOOpeTEeHNE 3HAaHUM O TUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHUUECKUX, TEIIJIOBBIX, AIEKTPUUECKHUX,
MarHUTHBIX U KBAaHTOBBIX SIBJICHUSX;

npUoOpEeTEeHNE YMEHUI ONTUCHIBATh U OOBSCHATH (PU3NYECKUE SBJICHUS C UCIIOIB30BAHUEM MOTYYEHHBIX 3HAHUI;

OCBOEHHME METOJOB PEILIEHUS MPOCTEUILINX PACUETHBIX 3a/1a4 C UCIOJIb30BAHUEM (PU3HUECKUX MOJAEIIECH, TBOPUECKUX U
MPAaKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOJI01aTh PUPOIHBIC SBJICHUS U BBIOJIHATH OIBITHI, JJAOOpaTOPHbIE PAOOTHI M 3KCIIEPUMEHTAIIbHBIE
WCCJIEIOBAHUSI C UCTIOIh30BAHUEM U3MEPUTEIIBHBIX MPUOOPOB; OCBOCHHE MPUEMOB paboThI ¢ nHpopMaluen GU3nIecKoro
CoJIeprKaHusl, BKIIF0Uasi HHPOPMAIHIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3UKH, aHATU3 U KPUTHYECKOE OLIEHUBAHUE
uHdopmauu;

3HAKOMCTBO CO c(hepaMu MpoPeCCUOHAIBHOM AESITENIbHOCTH, CBA3aHHBIMUC (PU3UKOW, U COBPEMEHHBIMU TEXHOJOTUSIMH,



OCHOBaHHBIMU Ha JOCTIKEHUSIX (pu3ndeckoil Hayku. Ha mzyuenue ¢pusuku (6a30BbIil ypoBEeHb) Ha YPOBHE OCHOBHOT'O O0IIIETO
00pa3oBaHUs OTBOJUTCS: B 8 Kiacce — 68 yacoB (2 yaca B HEJIEINIO).

COJEPXKXAHUE OBYUYEHUA

Pa3nea 1. Tenj1ioBbIe ABJIeHUSA

OCHOBHBIE MOJ0KEHUS MOJEKYIIPHOKUHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA.

Macca u pazMepbl aTOMOB ¥ MOJIEKYJI. ONBITHI, TOATBEPKAAIONIAE OCHOBHBIC MTOJO0KEHHS MOJICKYIIPHOKUHETUYECKOM
Teopuu. Mojenu TBEPAOTo, )KUJIKOTO U Ta3000pa3HOTO COCTOSTHUM BeniecTBa. Kpuctaimnueckue u aMmopdHbIe Tena.
OOBsiCHEHNE CBOMCTB ra30B, )KUAKOCTEN U TBEPJIBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYISIPHOKMHETUYECKOU TEOPUH.
CmaunBaHuE U KanWUBSIPHBIE siBIeHU. TennoBoe pacmmpenue u cxkatue. Temmneparypa. CBA3b TEMIIEPATYPHI CO CKOPOCTHIO
TEIJIOBOTO JIBMKEHMSI yacTull. BHyTpeHHss sHeprus. CriocoObl M3BMEHEHHs] BHYTPEHHEH SHEPTUU: TeIionepeaaya u
coBepiieHue padboTel. Bupl Teronepeaaun: TemIONpOBOAHOCTb, KOHBEKIIUS,

usnydenne. KomuyecTBo TemoThl. Y AenbHas TEIIOEMKOCTD BelllecTBa. Termio00MeH U TEIIOBOE paBHOBECHE. Y pPaBHEHUE
TerioBoro Oanaxca. [1naBienue u oTBepAeBaHNE KPUCTATUIMUYECKUX BEILIECTB. Y A€IbHAS TEIJIOTA TIaBICHUS.
[TapooOpa3zoBanue u konaeHcauus. Mcnapenue. Kunenue. Y nenpHast Tenaora napooopa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPBI
KHUIIEHUS OT aTMOoc(epHoro aaBieHus. BiaxxHoCTh BO3yxa. DHEPrus TOIUIMBA. Y JeibHas TeIUIOTa CrOpaHHUs.

[Tpunuune! paboTs! TerwoBbix aBurateneit KIIJ[ remnoBoro asuratens. TenioBbie ABUTATENH U 3alIUTa OKPYKAIOIIEH Cpe/ibl.
3aKOH COXpAaHEHUS U MPEBPAILECHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Jlemoncmpayuu

Ha6mronenue 6poyHOBCKOTO ABMKCHHUS.

Hab6mronenue nuddysuu.

HaOmronenue siBfieHni cMaurBaHUsI M KaMWIISIPHBIX SIBJICHUH.

HaOmroienue TenioBoro pacimpeHus Ted.

M3meHeHne naBiaeHus raza npu U3MEHEeHUH 00bEMa U HarpeBaHUU U OXJIAXKICHUH.

[IpaBuiia u3MepeHus TEMIIEPATYPBhI.



Bune! Teronepenayu.

OxJta)kieHue Ipyu COBEPLIEHUH paOOTBHI.

HarpeBanue npu coBepiieHMH padOThl BHEIIHUMU CUJIaMHU.

CpaBHEHHE TEIIIOEMKOCTEN pa3InNYHbIX BELIECTB.

HabGnronenue xumneHus.

HaGrogenune nocTossHCTBa TeMITEpaTyphl MPH TUIABICHUH.

Moenu TeIIOBBIX JABUTAaTEIICH.

Jlabopamophvie pabomwi u onvimol

OneITHl IO OOHAPYKEHUIO TEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

OMnBITEI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIA WJIM Caxapa.

OneIThl IO HAOTIOJEHUIO TETLIOBOTO PACIIMPEHUS T'a30B, )KUIKOCTEH U TBEPABIX TEll.

Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE IIITPULIA.

OmnbIThL, AEMOHCTPUPYIOIIKE 3aBUCUMOCTbD JIaBJICHUS BO3/AyXa OT €ro 00bEMa U HaArpeBaHUs WM OXJIAXKICHHUSL.
[TpoBepka runoTe3pl TMHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH B TEPMOMETPUUYECKON TPYyOKe OT TeMIIEpaTyphl.
Ha6umronenne n3MeHeHus: BHyTpEeHHEH SHEPTUM Tejla B pe3ysbTare TeIuionepeaadyr U padoThl BHEIIHUX CHJL.
HccnenoBanue siBiIeHUS TEMIO0OOMEHA MPU CMENIMBAHUN XOJIOIHOM U TOPSTYEi BOJIBI.

OmnpeneneHue KOIM4ecTBa TeIIOThI, OJYYEHHOTO BOJIOM MPHU TEMI000OMEHE C HArPEThIM METAITMYECKUM HUIUHAPOM.
Onpenenenue ynenbHON TEINIOEMKOCTH BEILIECTBA.

HccenenoBanue nporecca UCIIapeHus.

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Omnpenenenue y1eapHOM TEIIOTHI IIJIaBICHUS JIb/A.

Pa3znea 2. JiekTpudyecKkue 1 MArHUTHbIE SIBJICHUS

DnekTpuzanus Tei. J[Ba poja aneKTpudecKkux 3apsaaoB. BzanMoericTBue 3apsskeHHBIX Teql. 3akoH KyrnoHa (3aBUCUMOCTh
CHUJIBbI B3aUMOJICUCTBUS 3apSKEHHBIX TEJ OT BEIMUYMHBI 3aPSAJI0B U PACCTOSHUS MEXKIY TeIaMu). DIEKTPUUECKOE TMoJIe.
Hanpsox€HHocTh 3nekTpudeckoro nosist. [IpuHuumn cynepno3uimu 3JIeKTPUYeCcKUX Nojel (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snexkTpuyeckux 3apsaoB. DJIEeMEHTapHbIN d5eKTprudeckuid 3apsaa. CtpoeHue aroma. [I[poBOAHUKH U TUAJIEKTPHUKHU.
3aKOH COXPAHEHMS SJIEKTPUYECKOTO 3apA1a. DIEKTPUUECKUNA TOK. Y CIOBHS CYLIIECTBOBAHHSI SJIEKTPUUECKOTO TOKa. McTOUHMKH
MOCTOSTHHOTO TOKa. JIeMCTBUSA SIIEKTPUUECKOTO TOKA (TEIIOBOE, XMMUYECKOE, MATHUTHOE). DIIEKTPUUECKHUMN TOK B HKUJIKOCTSIX
U razax. DiekTpuueckas 1enb. Cuma Toka. DieKTpruueckoe HanpsbkeHue. ConpoTUBIEHNE TPOBOIHUKA.

VY enpHOE CONPOTHUBIIEHUE BellecTBa. 3akoH OMa i1 yyacTtka nenu. [locnenoBaTenbHoe U napajuieIbHOE COEAUHEHNE
MIPOBOJHUKOB.

PaboTa 1 MOIITHOCTB 3JEKTPUUYECKOTO ToKa. 3akoH [[xoyns—JIeHna. DnekTpuyeckue Henu U NoTpeOUuTeNH dIEKTPUIECKON
sHepruu B ObiTy. KopoTkoe 3ambikanue. [locTosiHHbIe MarHuThl. B3anmozeiicTBre MOCTOSHHBIX MarHUTOB. MarHuTHOE MOoJe.
MarauTHoOe 11oje 3eMJIA U €r0 3HaYCHUE IS KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE MoJie 3IEKTPUUECKOTO TOKA.
[IpuMeHeHune AIeKTPOMarHuTOB B TEXHUKE. J{elicCTBE MAarHUTHOTO MO HA MPOBOAHUK C TOKOM. DJIEKTPOJBUTATENb
ITOCTOSTHHOT'O TOKA. cnionb30BaHME 3IIEKTPOABUTATENEN B TEXHUYECKUX YCTPOUCTBAxX M Ha TpaHcropTe. OnbiTel Dapanes.
SIBnenue snekTpoMarHuTHOW uHAYKUMHU. [IpaBuio Jlenna. Dnekrporeneparop. CriocoObl MOMydeHUs JIEKTPUIECKON SHEPTUN.
DNEKTPOCTAaHIIMN Ha BO30OHOBIISIEMBIX HICTOUHHUKAX SHEPTHUH.

Jlemoncmpayuu

DJekTpu3anus Ted.

JIBa pojia JIEKTPUUYECKHX 3apsA/I0B U B3aMMOJIEHCTBUE 3apsSyKEHHBIX TEJl.

Y CTpoRCTBO 1 AEHCTBUE IEKTPOCKOIIA.

DnekTpocTaTUuecKas MHIAYKIUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

[IpOBOJHUKH U TUDJICKTPUKH.

MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeicTBHS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUNA TOK B HKHUIKOCTH.

["a30BbIii pa3psia.



N3MepeHue CUiibl TOKa aMIIEPMETPOM.

N3mepeHune 3IeKTpUUeCKOTo HAMPSKEHUST BOJIBTMETPOM.

Peocrar u mara3uH cCONpOTUBIICHUN.

B3aumoelicTBUE NOCTOSHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3JICICHUS MTOJII0COB MAarHUTA.
MoenupoBaHue MarHUTHBIX ITOJIEN MOCTOSTHHBIX MarHUTOB.

OmnbIT IpcTena.

MarauTHoe 1oJie ToKa. DJIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

DIIEKTPOIBUTATENh TOCTOSIHHOTO TOKA.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OmnbiThl @apajnes.

3aBUCHUMOCTD HaIPABJICHUS MHIYKIIMOHHOT'O TOKA OT YCJIOBHM €ro BOSHUKHOBEHHSI.
DJIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamophvie pabomwi u onvimol

OnbITEI O HAOIOACHUIO JIEKTPU3ALUU TEJT UHIYKIHUEN U IPU COMPUKOCHOBEHUH.
HccnenoBanue NeMCTBUS SJIEKTPUUECKOTO MOJIS HA MPOBOAHUKH U TUDJICKTPUKHU.
COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MTOCTOSHHOTO TOKA.

N3MepeHue u peryaupoBaHue CUIIbI TOKA.

N3MepeHue U peryaIupoBaHUe HAMPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA, UAYILETO Yepe3 PE3UCTop,

OT CONPOTHUBIICHUS PE3UCTOPA U HAIIPSXKEHUS Ha PEe3UCTOpE.

OMBITHI, TEMOHCTPUPYIOIINUE 3aBUCUMOCTD AJICKTPUUECKOTO COMIPOTUBIICHUS MTPOBOAHUKA OT €ro JJIMHBI, TUIOIIA N
MONEPEYHOr0 CEYEHHUs U MaTepuaa.

[IpoBepka npaBusa CIOKEHUS HAIPSKEHUN MPU MOCTIET0BATEILHOM COSUHEHUH JIBYX PE3UCTOPOB.



[TpoBepka nmpaBuiia Jyisi CUIIbI TOKA MPU MapajlieIbHOM COCIMHEHUU PE3UCTOPOB.
Omnpenenenre paboThHI YIEKTPHUUECKOT0 TOKA, UIYIIETO YePeE3 PE3UCTOP.

OmnpeneneHne MOIIHOCTH JIEKTPUYECKOTO TOKA, BBIICIIAEMON HA PE3UCTOPE.

HccnenoBanrie 3aBUCUMOCTY CUJTBI TOKA, UAYIIETO Yepe3 JTaMITOUKY, OT HAMPSHKEHUST Ha HEM.
Omnpenenenue KIIJI HarpeBaTens.

HccnenoBanrie MarHUTHOTO B3aMMOJICUCTBUS TIOCTOSIHHBIX MarHUTOB.

N3y4yeHne MarHuTHOTO TOJIsl IOCTOSIHHBIX MarHUTOB MPU UX OOBEAMHEHUU U Pa3/IelICHUN.
HccnenoBanne NeMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPETIKY.

OMBITHI, TEMOHCTPUPYIOIINUE 3aBUCUMOCTD CHJIbI B3aUMOCHCTBHS KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA M HalpaBJICHUS
TOKA B KaTyIIKE.

N3yueHne neicTBUSI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KonctpyupoBanue u uzydueHue paboThl JJIEKTPOIBUTATENS.

N3mepenue KIIJI anmekTpoaBUTaTeIbHONM YCTAHOBKH.
OMNBITHI 110 UCCIEA0OBAHUIO SIBICHUS JIEKTPOMArHuTHOW UHIAYKIIMU: UCCIEA0BAHNE U3MEHEHUN 3HAYCHUS U HAIPABIICHUS
WHIYKIIHOHHOTO TOKa.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOTI'PAMMBI 110 ®U3UKE

HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

N3ydenne pu3MKu Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHMsI HAlIPaBJICHO Ha JOCTH)KEHUE JIMYHOCTHBIX, METAIIPEAMETHBIX
U TIPEJIMETHBIX 00pa30BaTENbHbBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pe3ynbTaTte u3ydyeHust pU3UKM Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus y oOyyaroierocs 0yayT chopMUpPOBaHbI
CJICIYIONINE JUYHOCTHBIE PE3yJIbTaThl B YACTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUS:

IpOsIBJIEHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3UYECKOM HAyKU;



[IEHHOCTHOE OTHOIIIEHUE K TOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX (QU3UKOB;

2) rpamaaHCKOro M IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

TOTOBHOCTH K aKTUBHOMY YYAaCTHIO B 00CYXICHUHU OOIIECTBEHHO-3HAYMMBIX U ATHYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN (PU3UKH;

OCO3HaHHE BaXKHOCTU MOPAIbHOAITUYECKHUX MTPUHLIUIOB B AEATEILHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

BOCIPUATHE ICTETUUECKUX KaueCTB (PU3NYECKON HAYKHU: €€ TApMOHUYHOTO MOCTPOCHHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO NMO3HAHUA:

OCO3HaHME [IEHHOCTU (PU3NYECKOM HAYKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHUM,
BAKHEMIIEN COCTABIAIONIEN KYyIbTYPHI;

pa3BUTHE HAYYHOI JIFOO03HATEILHOCTH, HHTEPECA K UCCIIEA0BATENbCKOM NE€ATEIbHOCTH;

5) dopmupoBaHus KyJbTYPHI 310POBbSl H 3MOIHOHAJIBHOI0 0JIATONOJIy YU

OCO3HaHUE IIEHHOCTH 0€3011acHOro 00pa3a U3HU B COBPEMEHHOM TEXHOJIOIMUECKOM MHUPE, BaXKHOCTH MpaBuil 0€3011aCHOTO
MOBECHUS HA TPAHCIIOPTE, HA JJOPOTAX, C JIEKTPUUECKUM U TEIJIOBBIM 000PY/I0BAHHUEM B JIOMAIIHUX YCIOBUSIX;
c(hOpMUPOBAHHOCTH HABbIKA pe(hIEKCUH, TPU3HAHUE CBOETO MPaBa Ha OMMOKY M TAKOTO e MpaBa y JPyroro 4eJoBeKa;

6) Tpy10BOT0 BOCIIMTAHMSI:

aKTUBHOE y4acTHE B PELICHUH NMPAKTUYECKUX 3aJ1ad (B paMKax ceMbH, 00pa30oBaTesIbHOM OpraHu3aluu, ropojaa, Kpas)
TE€XHOJIOTUYECKON U COLIMAIbHON HANIPaBJIEHHOCTH, TPEOYIOIIMX B TOM YUCIE U PU3NYECKUX 3HAHMI;

UHTEpEeC K NPAKTUUECKOMY U3YUEHHIO PO eccHil, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

OpHMEHTAIIMs Ha MPUMEHEHNEe (PU3NUECKUX 3HAHUH JJIsI pEIICHUs 3a]1a4 B 00JIaCTH OKPYIKaIOIIEH Cpeibl, INTAHUPOBAHUS
MOCTYIIKOB U OLICHKH UX BO3MOXHBIX TTOCIEACTBUH ISl OKPYXKAIOLIEH CpEbl;

OCO3HaHME II100AIBHOTO XapaKTepa IKOJIOTHUECKUX MPOOIeM U MyTeHl UX pelIeHHUS;

8) ajanTanuu K U3MEHAIONIUMCH YCJIOBUAM COIUAJIbHON U MPUPOIHOM CPeAbI:



NOTPEeOHOCTH BO B3aMMOJICHCTBUYU IIPH BBIMOJIHEHUHU UCCIEIOBAHUN U TPOEKTOB (PU3NYECKON HANIPABICHHOCTU, OTKPHITOCTh
OTIBITY W 3HAHUSM JIPYTHX;

MOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Uepe3 MPaKTUUECKYIO AeITeIbHOCTD;

NOoTPeOHOCTH B (POPMUPOBAHUHN HOBBIX 3HAHHI, B TOM YHCIe (HOPMYIUPOBATH UIECH, TOHSITHS, TUIIOTE3bI O (PU3HMUECKUX
00BbEKTax U SIBJICHUSX;

OCO3HaHUE JACPUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (PU3KKH;

IUTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUHN HOBBIX (PU3NYECKUX 3HAHMI;

CTpEMJICHUE aHAJU3UPOBATh U BBISIBIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U SKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BaHUEM
(bu3NYECKUX 3HAHUII;

OIICHKA CBOWX JICHCTBUI C YUETOM BIUSHUS HA OKPY>KAIOIIYIO CPETy, BOZMOXKHBIX TIIOOATBHBIX TTOCTIEICTBUM.
METAINIPEAMETHBIE PE3YJIBTATbDI

B pesynbraTe ocBOE€HUS MpOorpaMMbl 10 (PU3UKE HA YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHus y 00ydaromerocs 0y yT
c(OpMHUPOBAHbBI METANIPEIMETHBIE PE3YJIbTAThI, BKIIIOUAIOLIUE I03HABATEIbHbIE YHUBEPCAIbHbBIE YUEOHbIE IEHCTBUS,
KOMMYHHUKAaTHBHbIE YHUBEpCAJIbHbIC YUEOHbIE IEHCTBUS, PErYISITUBHbIE YHUBEPCAIbHbIEC yUeOHbIE 1EHCTBHUS.
IHo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUS

ba3oBble JJornyeckue JeicTBus:

BBISIBIISITH U XapaKTEPU30BaTh CYIIIECTBEHHbBIC IPU3HAKH OOBEKTOB (SIBJICHUH);

yCTaHaBIMBATh CYLUIECTBEHHBIN MPU3HAK KJIaCCU(PUKALIUU, OCHOBAHUS JIsl 0000IIEHNS U CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax, JAHHBIX U HAOTIOACHUSIX, OTHOCSIIUXCS K
bu3HYECKUM SBICHUSIM;

BBISIBJISITH IPUYMHHOCIICICTBEHHBIC CBS3H MPH U3yYEeHUHN (PU3NICCKUX SBICHUI U MPOLIECCOB, JIETAaTh BEIBOJIBI C
UCTIOJIb30BaHUEM JICTYKTHBHBIX M MHIYKTUBHBIX YMO3aKIIOUEHHH, BEIABUTATh THIIOTE3bI O B3AUMOCBS3SIX (PU3HMUECKUX
BEIIUYWH;

CaMOCTOSITENIbHO BEIOMPATH CIIOCO0 pelieHus yaeOHOU (HU3NIecKoil 3a1aun (CpaBHEHNE HECKOJIbKUX BAPUAHTOB PEIICHUS,
BBIOODP HanboJIee MOAXOAIIETO C YIETOM CAMOCTOSITENTFHO BBIACIICHHBIX KPUTEPHUEB).
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Ba3oBnle uccienoBarejabcKye 1eCTBUSA.

WCITOJIB30BATh BOMIPOCHI KaK MCCIICOBATEIbCKUN HHCTPYMEHT TTO3HAHMSI,

MIPOBOJIUTH TIO CAMOCTOSITEIFHO COCTAaBICHHOMY IIJIaHY OTBIT, HECJIOKHBIN (PU3HUECKHI SKCIIEPUMEHT, HEOOIBIIIOE
UCCleNoBaHne (PU3NIECKOTO SIBIICHUS,

OIICHMBATh HA IPUMEHHUMOCTh U JOCTOBEPHOCTH HH(OPMAIIHIO, TOJTYICHHYIO B XOJI€ UCCIICIOBAHUS UM SKCIICPUMEHTA,
CaMOCTOSITENIEHO (POPMYITMPOBATH OOOOIICHS W BEIBOJIBI TI0 pe3yiIbTaTaM MPOBEIEHHOTO HAOIIOICHNS, OIBITA, UCCIICIOBAHMSI,
IIPOTHO3UPOBATHh BO3MOXHOE JalIbHEHIIIee pa3BUTHE GU3NUSCKUX MTPOIIECCOB, a TAKXKE BBIIBUTATH MPEAMOIOKCHHS 00 UX
Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

MIPUMEHSTH PA3IMIHBIE METOJIbI, HHCTPYMEHTHI U 3aIPOCHI IPU TTOWCKE U 0TOOpe MH(POPMAITUU WM TaHHBIX ¢ YIETOM
MpEIOKEHHONU y4eOHOM hu3ndecKoi 3a1auu;

aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMAIIMIO PA3IMYHBIX BUIOB U (DOPM MPEICTABICHUS;
CaMOCTOSITEJIbHO BEIOMPATh ONTUMAIBHYIO (OPMY MpeJICTaBICHU HH(POPMAIIMU U WLTIOCTPUPOBATH pelllaeMbIe 3aa4u
HECJIOKHBIMHU CXEMaMH, TMarpaMMaMu, HHOU rpauKoi U MX KOMOWHALIUSIMH.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eCTBHS:

B X0J1e 00CYXIeHHs y4eOHOTr0o MaTepuana, pe3yJbTaToB JJa00PATOPHBIX padOT M MPOEKTOB 33/1aBaTh BOMPOCHI 10 CYIIECTBY
00cCyX/1aeMoii TeMbI M BBICKA3bIBATh UJIEH, HAIICJICHHBIC HA PEIICHUE 3a/1a4u U TOJIJIep>KaHnue 01aroxenareIbHOCTH
OOIIICHHS;

COTIOCTABIIATH CBOU CYXKJICHHUS C CY>KICHHUSIMH IPYTUX YYACTHUKOB JHUAIoTa, 00HAPYKUBATh PA3IMINE U CXOJCTBO TIO3UITHH;
BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJUYHO MPEACTABISTEH PE3YIbTAThl BBIMTOTHEHHOTO (PU3UYECKOTO ONBbITA (IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOCKTA).
MTOHMMATh ¥ UCTIOJIb30BaTh MPEUMYIIIECCTBA KOMAHHON ¥ HHIWBHIYAITBHOW PaOOTHI IPH PEIICHUH KOHKPETHOU (pH3UdIecKoit
POOJIEMBI;

MPUHUMATH IIEJIH COBMECTHOM JESTEIHbHOCTH, OPTaHU30BHIBATH JEHCTBUS 0 €€ TOCTUKEHUIO: PACIIPENeIsATh POJU, 00CYKIaTh
MPOIIECCHI M Pe3ybTaThl COBMECTHON PabOThI, 00001IaTh MHEHHSI HECKOIBKUX JIFO/ICH;
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BBITNOJIHATH CBOIO YacCTh pa0OThI, JOCTUTasi KAUECTBEHHOI'O Pe3yJIbTaTa 0 CBOEMY HAIIPABIICHUIO U KOOPAUHUPYS CBOU
JEUCTBUSA C APYTMMHU YJI€HAMHU KOMaH/IbI;

OILICHHMBATh KaUYECTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CAMOCTOSITEIEHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU
B3aUMO/ICHCTBUA.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE HeCTBUS

Camoopranusamnus:

BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSAX, TPEOYIOMUX JIsl pelieHus] (PU3NYECKUX 3HAHUM;
OPUEHTUPOBATHCS B PA3TUYHBIX MMOJIX0/1aX MPUHATUS PEIICHUHN (MHAUBUIyaIbHOE, IPUHSATHE PEIICHUS B TPYIIIIE, IPUHITHE
peuIeHuil Tpynmnomn);

CaMOCTOSITEJIBHO COCTABIIAThH AJITOPUTM pelIeHUs: PU3nUecKoil 3a/1auu Wi TiaHa UCCIEAOBAHUS C YYETOM UMEIOIITUXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH Mpe/ijlaracMble BApUAHTHI PEIICHUI;

JieJaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIIICHHUE.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIA HHTEJJIEKT:

JlaBaTh aJICKBATHYIO OIIEHKY CUTYallMH U TIpeJijiarath miaH €€ U3MEeHEHUS;

OOBSICHATH MPUUYMHBI JOCTHXKEHUS (HEIOCTUKEHUS ) PE3YJbTATOB JIESITEIHLHOCTH, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;
BHOCUTH KOPPEKTHUBBI B JICSITEIHLHOCTH (B TOM YHCJIE B XO/I BHITIOJTHEHUS (PU3HUUECKOTO UCCIICIOBAHMS WM MPOEKTa) HA OCHOBE
HOBBIX O0CTOSITENIbCTB, U3MEHUBIIUXCS CUTYallUM, YCTAHOBJICHHBIX OIIMOOK, BOBHUKIITUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IEIU U YCIOBHUSIM.

CTaBUTh €051 Ha MECTO JIPYroro 4ejoBeKa B X0JI¢ CIopa Wik JUCKYCCHH Ha HAyYHYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPCHUS U
JIOTUKY JIPYTOro.

MIPU3HABATh CBOE MPABO HA OITMOKY MpU PEIICHUH (PU3MUYECKHX 3a/1a4 WIIK B YTBEPKICHUSAX Ha HAYYHBIC TEMBI U TAKOE KE
MpaBo JPYroro.

INPEAMETHBIE PE3YJIBTATBI
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K koHI1y 00yueHus B 8 Ki1acce peiMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTpa)xkaTh C(HOPMUPOBAHHOCTD Y
00yyaromuxcst yMEHUI: UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABHKEHHE aTOMOB M MOJIEKY!I,
arperaTtHbple COCTOSIHUS BEIIECTBA, KPUCTAIMYECKHE U aMOp(HbIE TeJla, HACHIIIEHHBIM U HEHACBIIICHHBIN Map, BIa)KHOCTD
BO3]lyXa, TEMIIEpATypa, BHYTPEHHSISI SHEPT U, TEIIOBOM JABUTATENb, 3JIEMEHTAPHBIN 3JIEKTPUUECKUN 3apAl, JIIEKTPUIECKOE
10Ji€, IPOBOJHUKHU U IUAJIEKTPUKH, TOCTOSHHBINA AJIEKTPUUECKUI TOK, MATHUTHOE I10JIE;

pasnuyath SBJICHUS (TEIUIOBOE PACIIMPEHUE U CKATHE, TEIUIoNepeiada, TEIUIOBOE paBHOBECUE, CMAaUMBaHUE, KAUJUIPHBIE
SIBJICHUS, UCTIAapEHNE, KOHACHCALNs, TUIaBJICHUE, KpUCTaIn3anus (OTBEpAEBaHNE), KUIICHHUE, TEIUIONEepe1ada
(TEmI0NnpOBOJHOCTh, KOHBEKLUS, U3TYUEHHE), DIEKTPU3ALUs Tell, B3aUMOICUCTBUE 3apsAA0B, AEHCTBUS SJEKTPUUECKOI0 TOKa,
KOPOTKO€ 3aMbIKaHUE, B3AUMOJICHCTBHE MATHUTOB, IEMUCTBUE MArHUTHOI'O TOJISI HA POBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHIYKIMS) IO OTMCAHUIO X XAPAKTEPHBIX CBOKWCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3HUECKOE SABIICHHUE;
pacno3HaBaTh NPOSBIEHUE U3YUEHHBIX (PU3UUECKUX SIBICHHUI B OKPYKalOLIEM MUPE, B TOM YUCIEe (PU3NYECKUE SIBJICHHUS B
IIPUPOJE: TOBEPXHOCTHOE HATSYKEHNE U KAIWJUISIPHBIE SIBJICHUS B IIPUPOJIE, KPUCTAIUIBI B IpUpoe, nitydeHue ColHna,
3aMep3aHue BOJ0EMOB, MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, 3JIEKTPUUECKHE ABJIEHUS B aTMocepe,
3JIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE 10JIe 3eMJIH, Ipe( MOIH0COB, POIb MATHUTHOTO IOJIA JUI KU3HU Ha 3emiie,
HOJIIPHOE CUSTHUE, ITPU 3TOM MEPEBOIUThH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIICIATh CyIlIeCTBEHHbIE CBOWCTBA (TIPU3HAKH)
(bU3NYECKUX SIBJICHUI;

ONMCHIBATh U3yUYECHHbBIE CBOMCTBA TEN U (PU3NYECKUE SABJICHUS, UCTIONB3Ys (PU3HUECKUE BEIUUMUHBI (TEMIEepaTypa, BHYTPEHHSSA
SHEPTHUsl, KOJMYECTBO TEIUIOTHI, YJIEIbHAs TEIMIIOEMKOCTh BEIIECTBA, YACIbHAS TEIIOTA TUIABJICHHUS], YACIIbHAS TEIUIOTa
napooOpa3oBaHUsl, yAeJIbHas TEIUIOTa CrOPaHMsl TOIUIMBA, KOA(PGUIUMEHT MOJIE3HOTO ASHCTBUS TEMJIOBON MAIIUHBI,
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3/yXa, dJEKTPUUECKUN 3aps[l, CUIIa TOKA, IEKTPUUECKOE HAIIPSIKEHUE, COIPOTUBIICHUE
IPOBOJIHUKA, YIETbHOE COMPOTHUBIICHUE BEIIECTBA, PA00TA U MOIHOCTH 3JEKTPUUYECKOTO TOKA), PU ONKUCAHUU MPABUIBLHO
TPAKTOBATh (PU3UUECKUI CMBICI UCTIOIB3YyEMbIX BEIMYMH, 0003HAYCHUSI U €AUHUIIBI (PU3NYECKUX BETUUYNH, HAXOAUTh
(bopMyJIbl, CBSA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMHU BEJIMYMHAMU, CTPOUTH FPaPUKU N3YUEHHBIX
3aBUCUMOCTEN (PM3HUECKUX BEJINYUH;

XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SABJICHUS U MPOLIECCHI, UCIOJIb3YsI OCHOBHBIE MOJIOKEHUSI MOJIEKYIJISIPHO-
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KWHETUYECKOW TEOPUU CTPOECHHUS BEILIECTBA, IPUHIUI CYNEPIIO3ULIMHU MOJIEH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXPAHEHUS
3apsaa, 3akoH OMa JUIsl yJacTka 1enu, 3akoH Jxoyns—JIeHa, 3aKkoH COXpaHEeHHs 3HEPTUH, IPU 3TOM J1aBaATh CJIOBECHYIO
(GbOopMyITHMPOBKY 3aKOHA U 3alIUCHIBATh €T0 MATEMATHUECKOE BBIPAKCHHUE;

OO0BSACHATH GU3NYECKUE MPOIIECCH] M CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYallui MPAaKTUKOOPHEHTUPOBAHHOTO
XapakTepa: BbISBISATh IPUUUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JTOTMYECKUX IIaroB ¢ Onopou Ha 1-2
U3YYEHHBIX CBOMCTBA (PU3NUECKUX ABICHUM, (PU3HMUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarh pacuéTHbIe 3a7ja4u B 2—3 IEHCTBUS, UCIOJIb3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3HMUECKHUE BEIMYHHBI: HA
OCHOBE aHaJIN3a YCIOBHs 3a/1a4y 3alIMChIBATh KPATKOE YCIOBUE, BBIABIATH HENOCTATOK JAHHBIX JUIs PELICHUS 3a/1a4H,
BBIOMPATH 3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE JIJIsl €€ pelleHUs, TPOBOJUThH PACUETHI M CPAaBHUBATh MOJYYEHHOE 3HAUEHUE
(U3UYECKOI BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOYXHO PEUIUTh IPH MOMOIIH (PU3NYECKUX METO/I0B, UCIIOJIb3YsI ONUCAHUE UCCIEIOBaHUS,
BBIJIEJIATE IIPOBEPSIEMOE IIPEATIOJIOKEHUE, OLIEHUBATH [IPABUIIBHOCTD IOPSAIKA IPOBEACHUS UCCIIEN0BAHN,

JI€J1aTh BBIBOJIBI;

IIPOBOJUTD OMBITHI [0 HAOIIOACHUIO (PU3NUECKUX SBJICHUM UM (PU3NUECKUX CBOMCTB TeM (KanWUISIPHbIE SBJICHUS,
3aBHCHMOCTb JIaBJICHUS BO3/yXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS M HATPEBAHMSI IIPU U3ITyUECHUU
OT LIBETa U3Iyyarolei (TIorIomarieid) HOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJIBI OT TEMIIEPATYPhI KUJIKOCTU U TUIOIIAIAHN €€
ITOBEPXHOCTH, DJIEKTPU3ALMS TEJ U B3aUMOJACHUCTBHE JJIEKTPUUECKUX 3aPsI0B, B3aUMOICHCTBUE IMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX MOJIEW MOCTOSSHHBIX MarHUTOB, JEHCTBUS MAarHUTHOTO TOJISL HAa MPOBOJAHUK C TOKOM, CBOKCTBA
3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENS TIOCTOSIHHOIO TOKA): (POPMYIHPOBATH POBEPSIEMbIE TPEIIOI0KEHUS,
coOupaTh yCTAaHOBKY U3 MPEJIOAKEHHOIO 000pYAOBaHNUS, OTIUCHIBAThH XO/1 ONbITa U (POPMYIHPOBATH

BBIBO/IbI;

BBIIIOJIHATD MPSMbBIE U3MEPEHUSI TEMIIEPATYPBI, OTHOCUTEIIBHOM BIIAXXHOCTH BO34YyXa, CUJIbI TOKA, HAIIPSIKEHHUS C
UCIOJIb30BAaHUEM aHAJIOTOBBIX TPUOOPOB U JATYMKOB (PU3MUECKUX BEJIMYMH, CPABHUBATDH PE3YJIbTATHl U3MEPEHUN C yUETOM
3a7laHHOM a0COJIFOTHOM MOTPEITHOCTH;

IPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PM3MUECKOW BEIMYUHBI OT APYTrOM C UCMOJIb30BAHUEM MPSIMBIX U3MEPEHUN
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(3aBUCUMOCTD CONPOTUBIICHUS IPOBOJHUKA OT €T0 JUIMHBI, IUIOIAN IONEPEYHOTO CEYEHUSI U YIETbHOTO COIPOTUBIICHHUS
BEILIECTBA ITPOBOJIHUKA, CHJIBI TOKA, UAYIIETO YePE3 MIPOBOJAHUK, OT HAIIPSIKEHUSI HA IPOBOIHUKE, UCCIICIOBAHNE
IIOCJIEA0BATEIBHOIO U NIAPAJUIEIBbHOTO COEIMHEHUI IIPOBOIHUKOB): INIAHUPOBATH UCCIIEJOBAHKE, COOUPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHUS, CIIEIYys MPEAT0KEHHOMY TUIaHy, (UKCUPOBAThH pPe3yibTaThl MOJIYYCHHONW 3aBUCUMOCTH B BHJIE€ TAOIHUIY
U TpauKOB, J1eJaTh BHIBOJBI MO PE3yIbTaTaM UCCICIOBAHUS;

IPOBOUTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BETUUHH (yeIbHAas TETIIOEMKOCTh BEIIECTBA, COMPOTUBIICHUE MPOBOTHUKA,

paboTa 1 MOIIHOCTH JEKTPUUECKOT0 TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh HIKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs

IPEIIOKEHHON UHCTPYKIIMH, U BBIYUCIISITh 3HAYEHUE BEJINYUHBL;

co0roAaTh MpaBuiia TEXHUKH 0€30I1aCHOCTH MpHU paboTe ¢ 1a00paTOPHBIM 000PYAOBAHUEM;

XapaKTepU30BaTh MPUHIIUIBI AEUCTBUS U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMUCTB € ONMOPOM Ha UX ONMHUCAHUS (B TOM

YHUCIIe: CUCTEMa OTOIUIEHHSI IOMOB, TUTPOMETP, MapoBas TypOUHA, aMIIEPMETP, BOJIBTMETP, CUETUHUK IEKTPUUECKON SHEPTUH,

AIIEKTPOOCBETUTEIbHBIE PUOOPHI, HArPEBATENBHBIE AIEKTPOIPUOOPHI (IPUMEPHI), DIIEKTPUUECKHUE MPEIOXPAHUTEIH,

AIIEKTPOMATHUT, 3JIEKTPOABUTATEIb MOCTOSIHHOTO TOKA), UCIIOJIb3YS 3HAHUS O CBOMCTBAaX (PU3NYECKUX SBJICHUN U

HEe00XoauMblIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh POCTbIE TEXHUUECKHUE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI 110 CXEMaM U CXEMaTUYHbIM PUCYHKaM

(OKHIIKOCTHBIA TEPMOMETp, TEPMOC, ICHXPOMETP, TUTPOMETP, JBUTAaTEIb BHYTPEHHETO CrOPAHUS, AIEKTPOCKOII, PEOCTar),

COCTAaBJISITh CXEMBI JIEKTPUUECKUX LIETIEH € TOCIEI0BATEIbHBIM U MTapaJIEIbHBIM COCAMHEHNEM 3JIEMEHTOB, pa3inyas

YCIJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX 1IETEH;

IPUBOJUTH MPUMEPHI (HAXOIUTh MH(OPMAIUIO O MPUMEPaX) MPAKTHUYECKOTO UCIOIb30BAHNS (PU3UYECKUX 3HAHUM B

MOBCEIHEBHOM KM3HU AJI1 0OecrieueHns 0€30MacHOCTH P 00palleHny ¢ TprUOOpaMHu U TEXHUYECKUMH YCTPONUCTBAMH,

COXpaHEHUS 3/I0POBbs U COOIIOAEHUSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPY KaIOIIEH Cpee;

OCYIIECTBIISATh NOUCK UH(POpMaLnK (pu3nueckoro cojepkanus B IHTepHeTe, HA OCHOBE UMEIOIIMXCS 3HAHUM U TyTEM

CPaBHEHHUSI JOTIOJTHUTEIbHBIX HCTOYHUKOB BBIACIATH HHPOPMAIIUIO, KOTOPas SIBISIETCS TPOTUBOPEUMBOM UIIH MOXKET OBITH

HEJI0CTOBEPHOM;

UCI0JIb30BATh MIPU BBIMOTHEHUH YUEOHBIX 33JJaHUN HAYYHOIONYJISIPHYIO JIMTEPATypy GU3HUUECKOTO COJEPKAHMS, CTIPABOYHBIE
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MaTepualibl, pecypchl ceTu. IHTepHeT, BiaaeTh npuéMamMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HH(popMaIiu 13
OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIC MMCHbMEHHBIC U KPATKHE YCTHBIE COO0IIEH s, 0000111ast HHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB
(U3UYECKOTO COMIEPIKAHMSI, B TOM YHCJIC IMTyOJIMYHO MPEACTABISATh PE3yIbTAaThl MPOSKTHON WM MCCIICIOBATEIHCKOM
JEATEIIbHOCTH, IPU 3TOM I'PaMOTHO HUCIIOJIB30BaTh U3yUCHHBIM MOHSITUHHBIN anmapaT Kypca (GU3UKH, COMPOBOKIATh
BBICTYIUUICHUE TIPE3CHTAIIUCH;

IIPU BBITIOJTHEHUH YYEOHBIX IMTPOCKTOB U UCCIICA0OBAaHUN (DU3NUECKUX MPOLIECCOB pACIPEICIATh O0SI3aHHOCTH B TPYMIE B
COOTBETCTBHHU C ITOCTABJICHHBIMM 33/1a4aMU, CJICIUTH 3a BHIITOJIHEHUEM IIJIaHa ACHCTBUN U KOPPEKTUPOBATH €T0, aJICKBAaTHO
OIIEHMBaTh COOCTBEHHBIN BKJIaJ B ACATEIbHOCTb IPYIINbI, BHICTPAUBATh KOMMYHHKATUBHOE B3aUMOJICHCTBUE, TIPOSBIISS
TOTOBHOCTH pa3peniaTh KOH(QIUKTEHI.
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TEMATUYECKOE NNAHUPOBAHUE

Ne
n/n

HaumenoBanue
pa3/esioB U TeM
y4eOHOro mpeameTa

Komnnue
CTBO
JacoB

[IporpamMmHO€E cozepxKaHue

OcHoBHBIE BUABI ACATCIIBHOCTHU 06yqa}oumxc;1

Pasznea 1. TemioBble iBJIeHUSA

1.1

Crtpoenue u
CBOMCTBA
BEIICCTBA

7

OCHOBHBIE MTOJIOKEHUS
MOJIEKYISIPHOKUHETUYECKOM
TEOPUU CTPOCHUS BEILIECTBA.
Macca u pa3Mepbl aTOMOB U
MoOJIeKyJ. ONbITHI,
MOATBEPAKIAIOIINE
OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKOU
TEOpUHU.

Mopenu TBEpIOTO, KUAKOTO
Y Ta3000pa3HOT0 COCTOSIHUM
BEIIECTBA.
Kpucrannuueckue u
amop(dHbIe Tena.
OOBsICHEHHE CBOMCTB T'a30B,
JKHUIKOCTEU U TBEPABIX TEJ

HabGnrogenue u uHTEpIIpeTaIs OmbITOB,
CBUJIETEIBCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOECHHUH BEIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BELIECTB B BOJE.

Pemienue 3a1a4 o OLIEHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €JUHUIE 00BEMA
BEIIIECTRA.

AHan3 TeKCTa APEBHUX aTOMUCTOB (HaNpuMmep,
dbparmenta nosmel Jlykpenus «O npupoje
BEIICi») C M3I0KeHHEeM 000CHOBAaHMI aTOMHOM
TUIOTE3bI (CMBICIOBOE uTeHHe). O1ieHKa
yOeAUTEILHOCTH ITUX O0OCHOBAHUM.
OObsicHeHuEe OPOYHOBCKOTO JIBM)KCHHS, SIBJICHUS
nudPy3un 1 pa3nuuuil MexXIy HUMU Ha OCHOBE
ITOJIO’KEHUM MOJIEKYJISIPHO-KUHETHYECKON
TEOPUU CTPOCHUS BEILIECTBA.
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Ha OCHOBE IOJI0KEHUN
MOJIEKYJISIPHO-KHHETUYECKON
teopuu. CMaunBaHue U
KaUJUISIPHBIC SBJICHUS.
TemmoBoe pacmmpesue u
CKaTH

OOBbsiICHEHNE OCHOBHBIX Pa3JINuuil B CTPOECHUU
ra3oB, KUAKOCTEH U TBEPBIX TEI

C UCIIOJIb30BaHUEM HOJIOKEHUNH MOJIEKYJIISIPHO-
KMHETUYECKOW TEOPUHU CTPOCHHSI BEIIECTBA.
[IpoBeneHue OMBITOB MO BBHIPAIIUBAHUIO
KPHUCTAJIOB MOBApPEHHON COJIM MM caxapa.

[IpoBenenne u 0OBSICHEHUE OIBITOB,
JIEMOHCTPUPYIOIINX KAMWJUISIPHBIE SIBICHUS U
SIBJICHUE CMAYMBaHUS.

OOBsICHEHHUE POJU KAMWUISAPHBIX SIBIICHUM

JUISL TIOCTYTUIEHUS BOABI B OPTAHU3M PACTCHUM.
Hab0mronenue, npoBeneHue U 0ObICHEHNE
OIIBITOB MO HAOIIOAECHUIO TEINIOBOIO
pacIIMpeHus ra3oB, KUJIKOCTEN U TBEPABIX TEI.
OO0BsicHeHHE coXpaHeHHs 00bEéMa TBEPABIX Te,
TEKY4ECTH KHJIKOCTH (B TOM YHCJIC, pa3HHUIIbI

B TEKYUYECTH JIJISI Pa3HBIX KUJIKOCTEH),

JIaBJICHUS rasa.

IIpoBeaeHue ONBITOB, AEMOHCTPUPYIOIIUX
3aBHCHUMOCTH JIaBJICHUS BO3/yXa OT €ro 00bEMa 1
HarpeBaHMs WM OXJIaXKACHUS, U UX OOBSICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YYEHUS.
AHanu3 NpakTUYECKUX CUTYaINi, CBI3aHHBIX CO
CBOMCTBAaMHU Ia30B, JKUJIKOCTEU U TBEPABIX TEIl

1.2

Tennosble
npoueccsol

21

Temneparypa. CBsizb
TEMIIEPATYPbI CO CKOPOCTHIO
TEIUIOBOTO JIBUKEHUS
yacTull. BHYTpeHHs

O6ocHOBaHME MTPABUI U3MEPEHUS TEMITEPATyPHI.
CpaBHeHHE pa3IMYHBIX CIIOCOO0B U3MEPEHUS U
IITKaJI TEMIIEPATYPHI.

HabGmronenne u oObSICHEHHE ONBITOB,
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sHeprusi. CocoOsl
VU3MEHEHHS BHYTPEHHEN
SHEPruu: TEIUIonepeaaya u
coBepieHre padboTel. Bumbl
TEIJIONEePEaAUH:

JIEMOHCTPUPYIOITNX U3MEHEHNE BHYTPCHHEH
DHEPTUU TeJa B pe3yJbTaTe TEIUIonepeaadn U paboThI
BHCITHHX CHIL.

HabGmroaenne n oObSICHEHHUE OTBITOB,

00CYXIEeHNE MPAKTUICCKUX CHTYaIIHH,

TEIUIONPOBOIHOCTb,
KOHBEKIIUS, U3IIyYCHUE.
KonuuecTBO TENIOTHI.

VYV nensHasa TEII0EMKOCTD
BeniecTBa. TemiooOMeH u
TEIJIOBOE PaBHOBECHUE.
YpaBHEHHE TEIIOBOTO
Oanmanca. IlnaBnenue u
OTBEp/ICBaHUE
KPUCTAJJTMYECKHX BEIIECTB.
Y nenpHasg TemiIoTa
IUIaBJICHMS.
[TapooOpazoBanue u
koHAeHcanus. Mcnapenue.
Kunenune. Y nenpHas
TeII0Ta MapooOpa3oBaHusI.
3aBUCHUMOCTb TEMITEPATYPHI
KHIICHUS OT aTMOC(EpHOTo
JTaBJICHUS.

BrnaxHocTts BO31yXa.
DHeprus TOIJIMBA.

JIEMOHCTPUPYIOIINX PA3TUYHBIEC BUbI TEILIONEPEIAUHN:
TEIIONPOBOJHOCTh, KOHBEKIIHIO, U3TyUYCHUE.
HccnenoBanue siBJIEHUS TEIIOOOMEHA MpU
CMEIIMBAHUYU XOJIOHOW U TOPSAYEH BOJIBI.
HaOmronenune ycTaHOBICHUS TEIJIOBOTO

PABHOBECHSI MEX]TY TOPSAYEH U XOJOJHOU BOJOM.
Omnpenenenue (M3MepeHne) KOJIUISCTBA TEIUIOTHI,
MTOJTYYE€HHOT'O BOJIOU P TEINIO0OOMEHE C HarpeThIM
METAJUIMYECKUM HHJIMHIPOM.

Onpenenenue (M3MepeHUE) yACTbHON TEMI0EMKOCTH
BEIICCTBA.

Penienue 3ama4, CBSI3aHHBIX C BBIYMCICHUEM
KOJIMYECTBA TEMJIOTHI U TEIJIOEMKOCTH TPH
Ter1I000MeHe.

AHanu3 cuTyanuil MpakKTUYECKOTO UCITOJIb30BAHUS
TETUIOBBIX CBOMCTB BEIIECTB U MAaTEpHUAJIOB, HAIIPUMED,
B LIEJISIX SHEProcOEPEIKECHUS: TETIIION30JISIINS,
sHEprocOeperaronre KPoIiu, TEPMOAKKYMYJISTOPBI U
T. 1.

Habmronenue sBIIeHUA HCIapeHUs U KOHACHCAIIUH.
HccnenoBanue npoiecca ncnapeHus pa3IndHbIX
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VY nenbHas Temnora
CrOpaHusl.

[TpuHLIMIIBI paOOTHI
TeraoBbIX aBurarenend KITJ]
TEIJIOBOTO JIBUTATEIS.
TermioBble ABUTATENIN U

JKUIKOCTEH.

OOBsicHeHUE SIBICHUN UCTIapEHUs U KOHJICHCAIIUU Ha
OCHOBE aTOMHO-MOJIEKYJISIpHOTO yueHusi. HaOmronenue
1 00BSICHEHUE MPOIECCa KUTICHUSI, B TOM YKCIIC
3aBUCHUMOCTH TEMIIEpaTypbl KUTICHUS OT JABJICHHUS.

3alIuTa OKPYKAIOLIEH
Cpelbl.

3aKOH COXpAaHEHUS U
IIPEBPALLECHHS SHEPTUU
B TEIUJIOBBIX IPOLECCAX

Omnpenenenue (M3MEpEeHUE) OTHOCUTEIIHLHOU
BJIQYKHOCTH BO3/IyXa.

Hab6mroaenue nporiecca miaBiIeHUs KPUCTALTAYECKOTO
BEILIECTBA, HAIIPUMED, JIbJIA.

CpaBHeHHE MPOIECCOB IJIABJICHHUS KPUCTALTHYSCKUX
TeJl U pa3MATUYCHHS IIPU HAarpeBaHUU aMOP(MHBIX TeJ.
OmnpenencHue (M3MEpeHUE) yICTbHON TETIOTHI
ILIaBJICHUS JIBJA.

OOBsiCHEHUE SBIICHUM TUIABJICHUS U KPUCTAUIU3AIIUH
Ha OCHOBE aTOMHOMOJICKYJISIPHOTO YUCHHUSI.

Perntenue 3ama4, CBI3aHHBIX C BEIYHUCIEHUEM
KOJIMYECTBA TETUIOTHI B MPOIIEccaxX TEIIonepeadu Mpu
TJIABJICHUHN M KPUCTAILTU3AINH, UCTTAPEHUN U
KOHJICHCAIIHH.

AHaM3 cCUTyaIuii MPaKTUYECKOTO MTPUMEHEHUS
SIBJICHUH TIABJICHUS U KPUCTAJUTH3AIIMU, HAIIPUMED,
MOJIYYCHUE CBEPXUYUCTBIX MAaTEPHAIIOB, COJIEBAs TPEIIKA
u 1p.

AHnanmu3 paboThl 1 00BSICHEHHE IIPUHIIUIIA ACHCTBHS
TEIJI0BOr0 JIBUTATEI.
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Brruncnenue koandecTBa TEIIOThI, BblAENAOLWEroca
NpW CrOPaHUM Pa3INYHbIX

Bnaos Tonamea, u KII/[ nurarens.

OO6cyrx1eHre PKOJOTUUECKUX TTOCIIeICTBUN
WCIMOJIb30BaHUs IBUTATENIC BHYTPEHHETO

CrOpaHus, TEIJIOBBIX U TUAPOIIICKTPOCTAHIUN

Htoro no pazaeny

28

Pazges 2. JjeKTpuYecKHe M MArHUTHbIE SIBJICHUS

2.1 | DnekTpuueckue
3apsIIbL.
3apspKCHHBIE Tela U
UX B3aUMOJIECHCTBHS

7

DJIeKTpuU3alus Tell.

JIBa pojia 3IIEKTPUYECKUX
3apsan0B. Bzaumoaencrerue
3apsIKEHHBIX TEJI. 3aKOH
Kynona (3aBUCHMOCTb
CHJIBI B3aUMOJICUCTBHUS
3apSIKECHHBIX TEJ OT
BEJIMYMHBI 3apsII0B U

PACCTOSIHUS MEXKTY TEJIaMH).

DIIEKTPUUECKOE TOJIE.
Hanpsxk€anocThb
AIEKTPUYECKOTO TI0JIA.
[TpuHIMI Cyniepno3uuu
AIEKTPUUYECKUX TTOIEN

(Ha KaUeCTBEHHOM YpPOBHE).
Hocwurenn snexrpuueckux
3apsiiOB. DIE€MEHTAPHBIN
DIEKTPUYECKUH 3apsi.

HaOmronenue u npoBeicHUE OBITOB

T10 SJICKTPU3ALUU TEJI IPU CONMMPUKOCHOBEHUH U
VHIYKLHEH.

HabGmonenne n o0bIcHEeHNE B3aUMOACHCTBHS
OJHOMMEHHO U PA3HOUMEHHO 3apsKEHHBIX TEI.
OObsicHEeHUE PUHIIMIA IEUCTBHS JIEKTPOCKOIA.
OOBsiCHEHUE SIBICHUM JIEKTPU3ALUU TIPU
COIPUKOCHOBEHUU TEJI U UHAYKIHEHN C
WCMOJIb30BAaHUEM 3HAHUW O HOCUTENSAX AJIEKTPUUECKUX
3aps0B B BEILIECTBE.

Pacno3naBanue u 00bsICHEHUE SBJICHUI 3IEKTPU3aLUU
B IIOBCEIHCBHOM >KU3HU.

HabGmonenne u 00bICHEHNE ONBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPAHEHHUS
AJIEKTPUYECKOTO 3apsifa.

HaOmroieHre onpITOB 110 MOJACITUPOBAHUIO CHIIOBBIX
JIMHUM BIEKTPUYECKOTO TTOJIS.

HccnenoBanue IenCTBUS QNEKTPUUECKOTO TOJISI Ha
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CrpoeHue atoma.
[IpoBogHUKH U
JTARTIEKTPUKHU. 3aKOH
COXPAHEHHUS IEKTPUUECKOTO
3apsa

IMPOBOJHUKH N JUIJICKTPUKHU

2.2

[HocTossHHEBIN
ANEKTPUYECKUHN TOK

20

DIIEKTPUYECKHI TOK.

VY cIiioBus CyIleCTBOBAHUSA
AJIEKTPUUYECKOTO TOKA.
HcTouyHMKM TTOCTOSTHHOTO
ToKa. JlercTBUs
AJIEKTPUUECKOTO TOKA
(TerIoBO€, XUMUUYECKOE,
MarHuTHOE).
DJIEKTPUYECKUN TOK B
KUJKOCTSIX U ra3ax.
DJIEKTpUYECKas 1CTIb.
Cuna Toka. DJIeKTpUYeCcKoe
Hanpsbkenre. ConpoTHBIIEHUE
MPOBOJIHUKA. Y IEJIbHOE
CONIPOTHUBJICHUE BEIIIECTRA.
3akoH Oma 11 yyacTka
nemnu. IlocnenoBarensHOE U
napasuielIbHOE€ COeIMHEHUE
npoBOJHUKOB. PaboTa u

Habmronenue pa3audHbIX BUIOB JICHCTBUS
AIIEKTPUUYECKOTO TOKA U 0OHAPYKEHHUE ITUX
BHUIOB JICUCTBUS B IOBCSIHEBHOM KU3HMU.
HaOnronenre BOSHUKHOBEHUS Ta30BOT0 paszpsiia
Y 3JIEKTPUYECKOTO TOKA B KUJIKOCTH

COopka 1 UCTIBITAaHUE HJICKTPUUECKON 1IeTTH
IMOCTOSTHHOTO TOKa.

N3mepenune cuibpl Toka aMIepMETPOM.
N3mepenune 35IeKTpUYeCKOTro HaMpsiKCHUS
BOJIbTMETPOM.

[IpoBenenne u 0OBICHEHUE OTIBITOB,
JIEMOHCTPUPYIOIIMX 3aBUCUMOCTh
BJIEKTPUYECKOTO COMTPOTUBIICHUS MPOBOJHUKA
OT €ro JJINHBI, IUIOIIAIA MONEPEYHOTO CEUEHUS
Y MaTepuarna.

HMccnenoBanue 3aBUCMMOCTH CHIIBI TOKA,
MPOTEKAIOIIETO YEePE3 PE3UCTOP,

OT CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS
Ha pe3UCTOpE.
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MOIIHOCTb JIEKTPUUECKOTO
Toka. 3akoH J[oyns—JIeHna.
DJIEKTPUYECKUE LIETH U
MOTPEOUTEH DIEKTPUUECKOMN
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

ITIpoBepka npaBuiia CIOKEHUS HAMPSAKECHUN

IIPY MOCJIEIOBATEIBHOM COEAUHEHUU JBYX
PE3UCTOPOB.

IIpoBepka npaBuiia i1l CHIIbI TOKA MPY MAPAILICIIBHOM
COEIMHEHUH PE3UCTOPOB. AHAIU3 CUTYyallAN
ITOCJIEA0BATEIBLHOTO U MMAPAIIIETNBHOTO COEUHEHUS
MIPOBOJAHUKOB B JOMAIIIHUX JIEKTPUYECKHUX CETSIX.

Pemenue 3ama4 ¢ ncnosb3oBanueM 3akoHa Oma

1 (opMyI pacuéra MEKTPUUECKOTO COMTPOTUBIICHUS
IIpY [I0CJIENOBATEIIBHOM U ITAPAJUICIIBHOM COSAUHEHUN
MPOBOHUKOB. OmpesiesnieHre padoThl AIEKTPUIECKOTO
TOKa, IIPOTEKAIOIIETO YepE3 PEZUCTOP.

Ornpenenenne MOUTHOCTH AIEKTPUUECKOTO TOKA,
BBIIEISIEMOM HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUIIBI TOKA YEPE3
JAMIIOYKY OT HalpsbKeHus Ha Hel. OnpeneneHue
KIII narpeBarensi.

Uccnenosanue npeoOpa3oBaHus SHEPTUU MPU
MOABEME TPy3a JEKTPOJABUTATEIIEM.

OOBsicCHEHHE YCTPOUCTBA U MPUHITUIIA JEHCTBUS
JIOMAITHUX AJIEKTPOHArpeBaTEIbLHBIX MPUOOPOB.
OOBsiCHEHUE TPUYNH KOPOTKOTO 3aMBbIKAaHUS 1
MIPUHIIUIIA IEVUCTBUS TJIABKUX NPEIOXPAHUTEIEH.
Pemenune 3a1a4 ¢ HCNIOJIB30BAaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarsuTHble

ITocTostHHBIE MAarHUTHI.

HccaenoBanne MaroiUNTHOTO B3aUMOJIEUCTBUS
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ABJICHUSA B3aumopericteue MOCTOSIHHBIX MAarHUTOB.
MOCTOSIHHBIX MarHUTOB. N3ydyeHne MarHuTHOTO MOJISL MOCTOSIHHBIX
MaruauTHoe 1nozse. MarHUTOB MPU UX OOBEAMHEHUH U Pa3/ICIICHUN.
MaruutHoe nosne 3emiu U ero | MccienoBannue MarHuTHOTO B3aUMOIEUCTBUS
3HAYEHHE JJIsI )KU3HU Ha MMOCTOSIHHBIX MAarHUTOB.
3emute. OnbIT Opcrena. W3yyeHne MarHuTHOTO MOJIsl HOCTOSIHHBIX MarHUTOB
MaruuTtHoe nosue pU UX 00bEIMHEHUHU U Pa3JICICHUH.
AIEKTPUYECKOTO TOKA. [IpoBeneHnE OMBITOB MO BU3YAJIU3ALUH OIS
IIOCTOSIHHBIX MAarHUTOB.
[Ipumenenue N3ydeHue sBIICHUS HAMarHUYMBaHUS BEIIECTBA.
3JIEKTPOMArHUTOB B TEXHUKE. | MccinemoBanue NeUCTBUS AIEKTPUIECKOTO TOKA
JlelicTBME MarHUTHOTO IOJI1 | HA MArHUTHYIO CTPEJIKY.
Ha IPOBOJIHUK C TOKOM. [IpoBenenue onbITOB, AEMOHCTPUPYIOLIUAX
DIIEKTPOIBUTATEIb 3aBHCUMOCTB CHJIbI B3aUMOJICCTBUS KaTyIIKU
MOCTOSIHHOTO TOKA. C TOKOM ¥ MAarHuTa OT CUJIbI U HAMPABJICHUS TOKA
Hcnonp3oBanue B KaTyIIIKE.
ANEKTPOABUTATEIIEN AHaJIN3 CUTyalnid MPAKTUYECKOTO MPUMEHEHHUS
B TEXHUUYECKUX YCTPOUCTBAX | BJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
Y Ha TPAHCIIOPTE. YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, MEJIUILIMHE).
N3yyeHne neicTBus MarHuTHOTO IOJISL HA IPOBOJAHUK
C TOKOM.
N3yueHne nencTBus 3JI€KTPOABUATATEIIS.
N3zmepenue KIIJI a5ekTpoaBUraTeibHOM YCTAHOBKH.
Pacrio3naBanue u aHanus pa3jinyHbIX IPUMEHEHUN
AIEKTPOJIBUTATENCH (TPAaHCTIOPT, OBITOBBIE YCTPOHUCTBA
M p.)
2.4 DeKTpOMarHUuTHas Onbrrer apajes. Spnenne OMnBITHI IO UCCIICOBAHUIO SIBICHUS
QJICKTPOMATrHUTHOU
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WHIYKIIHUS uaaykun. [Ipasuio Jlexnma. AJIEKTPOMArHUTHOW WHAYKIIMH: UCCIICIOBAaHUEC
DJieKTporeHeparop. CHOC?&’I V3MCHEHU 3HAYCHUS U HAITPABIICHUS
TIOJIYUCHUA DJICKTPUICCKOU HHI[YKHHOHHOFO ToKa
OHEPIHUH. 9J'I€KTpOCTaHI_[I/II/I Ha
BO300HOBJISIEMBIX
HCTOYHHUKAX SHCPIrUuU

Htoro mo pazneny 37

Pe3epBHOE BpeMms 3

OO0I1ee KOJIMYECTBO 68

4acCoB IIO IMporpamMmme

Ne | Ilnanupyemasi | PakTuyeckas HaumenoBaHue pa3ieioB U TeM DJIeKTPOHHbBIE LM (POBHIE
n/n aara aara o0pa3oBaTeJIbHbIE pecypchl
NMpPOBeIeHUs] | TPOBeIeHUs
TEIIJIOBBIE SIBJIEHUS (23 YACA. K.P. - 2. JIAB.P. - 3)
1 04.09 TeruoBoe nBrxkeHue. Temneparypa. bubnuoreka [IOK
https://m.edsoo.ru/7f4181ce

2 06.09 Buytpennsis sHeprus. CriocoObl H3MEHEHHsI BHYTPEHHEH SHEPTHUH. https://m.edsoo.ru/ff0a5c60
3 11.09 Bugpl Terionepeaayun. TemionpoBoaHOCTE. https://m.edsoo.ru/ff0a6412
4 13.09 Konseknus. U3nyuenue.
5 18.09 KomnunuectBo Temuiorsl. EAMHUALIBI KOJIUYECTBA TEIIIOTHI https://m.edso0.ru/ff0a6976
6 20.09 Y aenpHast TEIIOEMKOCTb. https://m.edso0.ru/ff0a6976
7 25.09 Pacyer konmdecTBa TEMIOTHI, HEOOXOAMMOTO Il HATPEBAHUS TeJla WIH

BBIJICJIIEMOTO UM TIPH OXJIAKICHHH.
8 27.09 JlabopaTopnasi padora Ne 1 «CpaBHeHHe KOJMYECTB TeIIOThI IPH

CMEIIMBAHUH BO/IbI PA3HON TEMIEPATYPbD»
9 02.10 JlaGopaTopnasi pa6ora Ne 2 «3mMepeHue yaeJbHOI TEMI0eMKOCTH bubmmoreka [JOK

TBEPAOrO0 Tesaa» https://m.edsoo.ru/ff0a6bb0
10 ]04.10 DHeprus TOIIMBA. Y ieJbHask TEIIOTa CTOPAHHMSL. https://m.edsoo.ru/ff0a7b5a
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11 16.10 3aKOH COXpaHEHMsI U IIPEBPALLIEHUS SHEPTUN B MEXAHUUYECKUX U TEIUIOBBIX

IPOLIECCaX.
12 18.10 KontpoJsbnas padora Nel «TemioBblie siByieHusi. Kou4ecTBo TenjioTbi».
13 |23.10 ArperaTHble COCTOSHUS BenlecTBa. [11aBieHne u OTBepaeBaHue. https://m.edsoo.ru/ff0a71d?2
14 25.10 ['paduk muaBieHUs ¥ OTBEPAECBAHUS KPUCTAIUIMYECKUX Tell. Y JieNbHast TeIIoTa

TUIABJICHHSL.
15 30.10 Hcnapenne. Haceimennslii 1 HeHachimeHHbii nap. Konnencanus. [Tornomenune | bubnmoreka LIOK

SHEPIUH MPHU MCIAPEHUH KUJIKOCTH U BBIICICHUE €€ IPU KOHICHCAIIMH Mapa. https://m.edsoo.ru/ff0a7088
16 |01.11 Kurnienue. VY nenbHas TemioTa napooOpa3oBaHus U KOHICHCAIINH. https://m.edsoo.ru/ff0a740c
17 ]106.11 BrnaxkHocTth Bo3ityxa. Crioco0bl OIpe/iesieHus! BIIAXKHOCTH BO3YyXa. https://m.edsoo.ru/ff0a786¢
18 ]08.11 PaboTa ra3a u napa npu pacuapeHuu. JIBuraresib BHyTPEHHEr0 CrOPaHusl. https://m.edsoo.ru/ff0a7628
19 13.11 ITapoBas Typ6una. KI1J] TerioBoro npuraress.
20 15.11 Pemenue 3ana4. Ha pasinyHble TEMJIOBbIE IPOLIECCHI
21 | 27.11 Pemrenue 3amau Ha pacuét KITJ] 1 Ha pa3IudHbIE TEILIOBBIC MPOLECCHI https://m.edsoo.ru/ff0a7c7c
22 28.11 KonTtpoabHnas pabora Ne2 «ArperatHble COCTOSIHUS BelIeCTBA» bubnnorexa [HOK

https://m.edsoo.ru/ff0a83f2
23 | 04.12 Pabora Haj ommOKamu https://m.edsoo.ru/ff0a86ae
24 | 05.12 JlaGoparopnas padora Ne 3 «/3mepeHue BJIaKHOCTH BO3IyXa» https://m.edsoo.ru/ff0a86ae
SJIEKTPUUYECKUE SABJIEHUSA (29 YACOB. K.P. — 1. JIAB.P. - 5)

25 1112 DnekTpu3alusl Tell P CONTPUKOCHOBeHUH. B3anmonerictBue 3apspkennbix ten. | https://m.edsoo.ru/ff0a87e4
26 | 13.12 DNeKTpOCKON. DIEKTPUIECKOE MOJIe. https://m.edsoo.ru/ff0a8a0a
27 18.12 JIemuMOCTh 3JEKTPUIECKOT0 3apsaa. JaekTpoH. CTpoeHHe aToMa. https://m.edsoo.ru/ff0a8ala
28 20.12 OOBsicHEHHE AIIEKTPUUYECKHX siBIeHUH. [IpOBOIHUKY, TOIYIPOBOAHUKY U bubnuoreka [IOK

HEMPOBOTHUKH DJICKTPUYECTBA. https://m.edsoo.ru/ff0a8ef6
29 2512 DnekTpu4ecKuil TOK. ICTOYHMKH 3JIEKTPHYECKOTO TOKA. https://m.edsoo.ru/ff0a95a4
30 27.12 DnekTpuyueckas Lelb U €€ COCTaBHbIE YaCTH.
31 10.01 DJIeKTpUUECKU TOK B MeTajuiax. J[efCTBHS 2JIEKTPHUECKOTO TOKA. https://m.edsoo.ru/ff0a96b2

https://m.edso0.ru/ff0a9838

32 15.01 Hanpasnenue snexTpudeckoro Toka. Cua Toka. EqMHMIEI CHITBI TOKA.
33 17.01 Amnepmerp. M3mepenne cuiibl TOKa.
34 2201 JlaGopaTopnas padora Ne 4 «COopka dJIeKTPHYECKOIi IleNu U U3MepeHue bubmmoreka [IOK
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https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a96b2

CHJIbI TOKA B €€ PAa3/IMYHLIX YYaCTKaX».

https://m.edsoo.ru/ff0a8bd6

35 24.01 DJIEKTPUUECKOE HalNpsDKEeHUEe. EMHUITBI HANTPsHKEHUS.
36 29.01 Bonbsr™merp. 3mepenue HanpskeHus. 3aBUCUMOCTb CUJIbI TOKA OT bubmumoreka [IOK
HAIPSKCHHUS. https://m.edsoo.ru/ff0a%e14
37 31.01 JlabopaTopnasi padora Ne 5 «3mMepeHne HaNpsiKeHUs HA Pa3IHYHbIX bubmumorexa [IOK
Y4aCTKaX YJIEKTPHYECKON Henmm». https://m.edsoo.ru/ff0a%e14
38 | 05.02 DJeKTpUUECKOe CONMPOTUBICHUE MPOBOAHUKOB. EMHMIIBI CONMPOTUBIICHUSI. https://m.edsoo.ru/ff0aa738
39 |07.02 3akon OMa 11 yJacTKa IEIH. https://m.edsoo.ru/ff0aad4a
40 12.02 PacueT conpoTuBieHUs MPOBOIHHUKA. Y ICIbHOE COMPOTUBIICHHUE.
40 14.02 Pemenue 3aa4 Ha pacueT CONPOTUBIICHUS IIPOBOJIHMKA, CHUIIBI TOKA U
HaIpsDKCHHSL.
41 26.02 Peocratsl. JlabopaTopnasi padora Ne 6 «PeryiupoBanue cujibl TOKA bubnuorexa [JOK
peocTaTom». https://m.edsoo.ru/ff0aa04e
42 | 28.02 JlaGopaTopHnas padora Ne 7 «U3mepeHue conpoTHBIeHNs NPOBOIHUKA MPH
MOMOIIU aMIIlepMeTPa  BOJIBTMETPay.
43 | 05.08 [TocnemoBarenbHOE COCTUHEHNE TIPOBOHHUKOB.
44 07.03 [TapaienbHOE COEMHEHNE TPOBOIHUKOB.
45 [112.03 Pemenue 3ama4 «CoeIMHEHHE TPOBOJHUKOBY. https://m.edsoo.ru/ff0aaf8a
46 | 14.03 Pernrenue 3amau Ha 3akoH OMa U COEAMHEHUE MMPOBOTHUKOB. https://m.edsoo.ru/ff0aaf8a
47 19.03 KonTtpoubnas padora Ne3 «duexkTpuuyecknii Tok», «CoeqruHenne
MPOBOHUKOBY.
48 21.03 PaboTa 1 MOIIHOCTB 37eKTpHUecKoro Toka. Enununs! paboTsl snekTpudeckoro | bubnmoreka [LIOK
TOKa, MPUMEHsIEMbIC Ha TIPAKTHKE. https://m.edsoo.ru/ff0ab124
49 26.03 JlabopaTopnasi padora Ne 8 «3mepeHne MOIIHOCTH M Pa0OTHI TOKA B
3JIEKTPUYECKOH JIaMIIe».
50 28.03 3akoH Jxoyns - Jlenna. Jlamna HakanuBaHus. DJIEKTPUUECKNE HAarpeBa- bubnuoreka [IOK
TenbHbIe Tprbopsl. KopoTkoe 3aMbikaHue, IPeI0XPaHUTEIH. https://m.edsoo.ru/ff0ab124
51 02.04 Pemenue 3anau «PaboTa 1 MOITHOCTH 3JEKTPUUECKOT0 TOKay, «3akoH J[xoyns | bubmmuoreka LHOK
- JleHmay. https://m.edsoo.ru/ff0abd2c
SJEKTPOMATHUTHBIEABJEHUS (5 YACOB. K.P. - 1. JIAB.P. - 2.
52 | 04.04 MarnutHoe nosie. MarHuTHOE 1oJjie IpsMOro Toka. MarHUTHbIE JTMHUU. https://m.edsoo.ru/ff0ac3d0
53 16.04 [TocTrossHHBIE MarHUTHI. MarHUTHOE MOJI€ TOCTOSTHHBIX MarHUTOB. MarHuTHOE bubnmuotexa [JOK

IMOJIC KaTYIIKHU C TOKOM. MarauTtHoe 1oie 3eMIIn.

https://m.edsoo.ru/ff0acOba
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54 18.04 JleiicTBrE MarHUTHOIO MOJIS1 HA POBOJIHUK C TOKOM. DJIEKTPUUYECKUI bubmmoreka [IOK
JIBUTATEIIb. https://m.edsoo.ru/ff0ac1d2

55 |23.04 O6o06maromuii ypok. PerieHue 3a1aq 3J1IeKTpOMarHeTH3M. https://m.edsoo.ru/ff0acb14

56 25.04 KontpoabHas padora Ne5 «Pa6ora 1 MOIIHOCTH TOKA. JJIeKTpOMar- bubmuorexa [JOK
HHUTHBIE SIBJICHHSY. https://m.edsoo.ru/ff0ac74a

57 30.04 JladopaTopnasi padora Ne 9 « Coopka 3JIeKTPOMATHUTA U UCNIBITAHHE €T0
aeicTBU»

58 02.05 JladopaTopuasi padoraNe 10 «M3yuyeHne 3JIeKTPUIECKOT0 TBUTATEIsA bubmuorexa [JOK
NMOCTOSIHHOT'O TOKA (Ha MO/IeJTH) https://m.edsoo.ru/ff0ac86¢c

CBETOBBIE SABJIEHUS (11 YACOB. K.P. — 1. JIAB.P. — 1). POII u3 9xa Ne ypokos

59 107.05 Hcrounuku cBeta. Pacipoctpanenue cBera. Buaimoe 1BHKEHHE CBETHIL.

60 14.05 OTtpaxxeHue cBeTa. 3akoH oTpakeHusi cBeTa. Ilnockoe 3epkaiio.

60 |16.05 [Tpenomienue cBera. 3aKOH MPETOMIICHHUS CBETA.

61 21.05 Jlunspl. OnTudeckas cuia JIMH3b1. M300pakeHus, 1aBaeMble JIMH30M.

62 | 23.05 Pemenue 3anau. [loctpoerne n300paskeHuid, TOTYYESHHBIX C MOMOIIBIO JIMH3.

63 | 28.05 KontpoabHasi padora NeS «3aKkoHbl 0TpaskeHHs] U MPEJIOMJICHHS CBETA».

64 30.05 Pabora Hag ommOkamMu

65 | 04.06 JlaGopaTopnas padora Ne 11 «IlosyueHnune n300pakeHusi Npu MOMOIIN
JIMH3BD).

66 | 06.06 ['na3 u 3peHme.

67 IToBTOpEHME MaTepuaa 3a 8 Ki

68 [TogBeaeHne UTOTOB TOJA.

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA OBSA3ATEJIBHBIE YYUEGBHBIE

MATEPHAJIBI 1JIs1 YHEHUKA

» ®dusuka, 8 knacc/ [lepeimkun A.B., O61IecTBO ¢ OTpaHUYEHHONM OTBETCTBEHHOCTHIO «IPODAY»; AKIIOHEpHOE OOIIECTBO

«M3parensctBO «lIpocBemieHne
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METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. PaGouas nporpamma. ®u3unka. 7 — 9kiaccebl: yueOHo-MeToAn4YecKoro nocodous /cocr.TuxonopaE.H. — 2-e
u3a.,crepeorun. —M.: J/Ipoga,2013. —398,(2)
2. IIporpaMmbI 0CHOBHOIO 0011ero o0pazoBanus. ®uszuka. 7 — 9 kiaaccol (aBTopbi:A.B.Ilepbimukun, H.B.
duinonosuy, E.M. I'yTHHK).
3. PaGouast nporpamma no ¢usuke. 7 kiaacce/ Cocr. T.H. Cepruenxo. — M.: BAKO, 2014, B cooTBeTCTBHH €
BbIOPAHHBIM Y4E€OHUKOM:
4. Ileppiiikun A.B. ®u3uka. 7 kjaacce. Y4eOHUK 1J1s 001eo0pa3oBaTe/bHbIX Yupe:xaenuii . M.:JIpoga. 2011
5. Jlykamuk B.A. Coopuux BonpocoB u 3aaa4 no ¢pusuke. 7-9 ki. — M.: [IpocBemenne, 2010. —192c¢.
6. Kupuk JI.A. ®u3uka — 7. Pa3HoypoBHEBbIe caMOCTOSITE/IbHbIE 1 KOHTPOJIbHbIE Pa00Thl. —5-€ U31aHue,-
M.MJIEKCA, 2013.
7. AcraxoBa T.B. ®usuka. 7 kiaacc. Jlaboparopusbie padorsl. Konrposbnbie 3axanus. —Caparos:Jluueii, 2014.
8. «KoHTpo/IbHO-N3MepUTeIbHbIe MaTepuaJibl. Pu3uka. 7 kiaacce/Coct. H.U. 3opun. — 2-e u3a.,nepepad. —
M.:BAKO, 2013.
9. Mapon A.E. ®u3uka. 7 kjaacc: yueoOHo-MeToan4veckoe nocooue/ A.E. Mapon.- M.: /Ipoga, 2011.- 123c.:
10.A.B. Ilepbimkun ®usuka-8xia 2017 M. Ipoda
11.H.B. ®unonoBuy Metoanueckoe nocooue 2015 M. [poda
12.A.E. Mapon, E.A. Mapon CamocrosiTesibHbIe U KOHTPOJIbHbIE Pa0d0ThI-8 Kiacc 2017 M. Ipoda
13.B.B. IllaxmaroBa ,0.P. llledep Auarnoctuueckue padors -8 kiaace 2016
14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickunii Coopunxk Bonpocos u 3aga4 2015 M. JIpodpa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. bubanoreka — Bcé no npeamery «®@uszuka». — Pexxum nocryna: http://www.proshkolu.ru
2. BugeoonbIThl Ha ypokax. — Pe:kum nocryna: http://fizika-class.narod.ru
3. Ennnas kosuiekuus nupoBbIX 00pa3oBaTebHbIX pecypcoB. — Pe:xkum gocryna: http://school-
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collection.edu.ru

4. UaTepecHble MaTepuajibl K ypokaM (GU3MKH 10 TeMaM; TeCThI 10 TeMaM; HarJIsiAHbIe 0COOMS K YPOKaM. —
Pe:xum noctyna: http://class-fizika.narod.ru

5. lludposbie 00pa3oBaTebHbIE pecypebl. — Pexxum noctyna: http://www.openclass.ru

6. DiekTpoHHbIe yueOHUKHU N0 Gusnke. — Peskum nocryma: http://www.fizika.ru

7. Poccuiickas 371eKTpoHHO mikoJia (PIOIII)
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