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Егор Беседин


IHosicHuTeIBbHAA 3aNIMCKA
Copnepxxanue IIporpamMmbl HampaBlIeHO Ha YAOBJIETBOPEHHE IOBBIIICHHBIX 3alpPOCOB
yUalluxcs, CTpeMsALIMXcs K Oonee TIyOOKOMY OCBOGHHIO (DM3WYECKMX 3HAaHUM, M Ha
(opMHpOBaHNE €CTECTBEHHOHAYYHOW TIPaMOTHOCTH yuamuxcs. B IlporpamMme yduThIBaroTCs
BO3MOXHOCTH TpeamMeTa B peanuszaiuu TpedoBanuii ®I'OC OO0 k miaHUpyEeMbIM JIMYHOCTHBIM
U METalpeMETHBIM pe3ysibTaTaM OOyueHHs, a TaKKe MEXIPEIMETHBIE CBSI3U E€CTECTBEHHO-
HAYYHBIX y4EOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMUS.

B nmporpamme orpenenstorcss OCHOBHBIC IENIM W3y4eHUs (U3UKU HA YPOBHE OCHOBHOTO
oOmiero 0o0pa3oBaHMs, IUIAHHUPYEMbIE pE3yJIbTaThl OCBOCHUS Kypca (DU3MKH: JIMYHOCTHBIE,
MeTarpeIMeTHbIe, IpeAMETHbIE (Ha YTiTyOIEHHOM YPOBHE).

[Iporpamma ycraHaBIuBaeT pacnpesiesieHre yueOHoro Mmarepuaa no rojaM ooydenus (1o
KJjlaccaMm), IpeaaraeT MpUMEpPHY0 MOCIEA0BATEIbHOCTh U3YYEHHS TEM, OCHOBAHHYIO Ha JIOTUKE
Pa3BUTHSL MPEIMETHOTO COJAEP)KAaHHUS U Y4ETe BO3PACTHBIX OCOOEHHOCTEH ydaIlMxcs, a TakkKe
IIPUMEPHOE TEMAaTUUECKOE IUIAHUPOBAHKE C YKA3aHUEM KOJIMUYECTBA YaCOB HA U3YUYEHUE KaXKIO0I0
paszena ¥ NpUMEPHOM XapaKTEepUCTHKON y4eOHOW AEATENbHOCTH y4alluXcs, pealn3yeMoil mpu
U3YYEHUU KAKJIOU TEMBI.

[Iporpamma MoOXeT ObITH MCIIOJIb30BaHA YYUTEIIMH KaK OCHOBA JJISi COCTABJICHUSI CBOMX
pabouux mporpamm i u3ydeHus Gu3MKu Ha yriyonéHHoMm ypoBHe. [Ipu paspabotke paboueit
OporpaMMbl B TEMaTHMYECKOM IUIAHUPOBAaHMM JOJDKHBI  OBITh  YYTEHBI BO3MOXHOCTH
UCTIOJIb30BaHUS 3JIEKTPOHHBIX (IIM(POBBIX) 00pa30BaTENBHBIX PECYPCOB, SBIAIONUXCS yueOHO-
METOAMYECKUMH MaTepuaiiaMu (MyJIbTUMEAUHHBIE IMPOrPaMMBbI, JIEKTPOHHBIE YUYEOHUKH H
3aJauHUKH, SJIEKTPOHHBbIC OMONMOTEKH, BUPTyalbHbIE J1a0OPATOpUH, HIPOBBIE MPOTPAMMBI,
KOJUIGKIIMM ~ IU(PPOBBIX  00pa30oBaTENbHBIX  PECYpPCOB), PEAIM3YIOMIUX  JTUAAKTUYECKHE
Bo3MoxkHocTH KT, comeprkanue KOTOPBIX COOTBETCTBYET 3aKOHOJATEILCTBY 00 00pa30BaHHH.

Pabouyas mporpamma He CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENEH U MPEeIOCTaBIIET
BO3MOXKHOCTH JUIsl PEeIM3alliU PA3IMYHBIX METOJUYECKUX MOJIX0A0B K MPENOoaBaHuI0 (PU3UKU
Ha yriryOJI€HHOM YpOBHE MPH YCJIOBUU COXPAaHEHUs 0053aTeNIbHON YacTH coaepxanus kypca. C
y4€TOMAITOTO B TEMaTHYECKOM IIAHMPOBAHUU MPOTPAaMMBbl YKa3aHbI JHUIIb NPUMEPHBIE 00BEMBI
y4eOHOTO BpeMEHH Ha U3yueHHE OCHOBHBIX pa3/IesioB Kypca B BUJE PEKOMEHIyEMOro HHTepBaia
yacoB. KonmuuecTBO y4eOHOro BpEeMEHM, OTBOJAMMOIO Ha HM3yuY€HHE OTAEIbHBIX TEM Kypca,
YUHUTEIb ONPEENIAeT CAMOCTOSTEILHO, OCHOBBIBAsICh HA PEAIN3yeMON METOIUKE, HCIIOIB3YEeMbIX
YMK 1 0cobeHHOCTSIX yueOHOM TpyIIbl, B KOTOPOH (PU3UKA U3ydaeTcsl Ha yrIIyOJEHHOM ypOBHE.

OO0mas xapakTepucTHKA Y4eOHOI0 peaMeTa «(PU3NKa»

Kypc ¢pusuku — cucremooOpas3yronuii uist eCTeCTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MUYECKUE 3aKOHBI JIeXKAT B OCHOBE IPOLIECCOB M SIBJICHUH, M3y4aeMbIX XMMUEH,
Ouosorueit, actpoHomueld u (uznyeckoi reorpadpueir. duznka — 3TO NPEIMET, KOTOPHIA HE
TOJILKOBHOCHUT OCHOBHOW BKJIAJ B €CTECTBEHHO-HAYyUHYIO KapTHHY MHpa, HO M HPEIAOCTaBIISET
HanOoJsee sicCHble 00pa3Ibl MPUMEHEHHsI HAyYHOTO METO/a MO3HaHUs, T. €. CII0co0a MoMyYeHHs
JIOCTOBEPHBIX 3HaHUH 0 Mupe. Hakoner, ¢pu3znka — 3T0 mpeaMer, KOTOPBI Hapsdy C JpyTUMHU
€CTECTBEHHO- HAy4YHbIMHM TpeIMETaMHM JIOJDKeH JaTh IIKOJbHUKAM MpPEJCTaBICHUE 00
YBIIEKATEIbHOCTH HAYYHOTOHMCCIEIOBAHUA U O PAJOCTH CaMOCTOSITEIBHOIO OTKPBITUS HOBOTO
3HaHUS.

OnHa U3 INIaBHBIX 33734 (U3NYECKOTO 00pa3oBaHMs B CTPYKType oOmiero oopa3zoBaHus
COCTOUT B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON I'PaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOM



Macchl 00yJaromuXcsi, KOTOphIEe B AajbHEHIeM OyayT 3aHSATH B CaMbIX pa3HO0Opa3HbIX cdepax
nesitenbHOCTH. HO He MeHee BaXkHast 3a]jaua — BBISBJICHHE U [TOJITOTOBKA TATAHTIUBBIX MOJIOJIBIX
Jqroed Ui TPOJNOJKEHUsT 00pa3oBaHMs M JajbHEWIIeH MpodeccHOoHaNbHON AEATENbHOCTH B
00JIaCTH €CTEeCTBEHHBIX HAayK, (HU3UKH, CO3JaHMA HOBBIX TexHojoruid. Kypc dusuku
yraIyON€HHOTO YpOBHS TpeAHAa3HAuYe€H HWMEHHO MJsl 3TOM rpymmbl  ydammxcs. Otiauuune
yrayOn€HHOro Kypca (GpU3MKHOT 0a30BOro Kypca Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHUs
COCTOUT B HE3HAYMTEIBHOM pACHIMPEHHUU COJEpXKaHUA Kypca (IJ0OaBIEHHMH HEKOTOPBIX
AIIEMEHTOB COJEpKaHMs), HO B Oousbliel cTenneHn — B (OPMHUPOBAHUU OoJiee CIOXKHBIX
MO3HABATENBHBIX JCHCTBUH, CBA3aHHBIX C OCBOCHHUEM U AaKTUBHBIM NPHUMEHEHHEM (PH3UUECKUX
3HaHMI (HMCCIEeNOBATENbCKUE ACWCTBHS, paboTa ¢ WHpOpMaIuel, pemeHue 3amad). boree
CJIOKHBIN XapaKTep dTUX JEUCTBUM OTPAKEH B INIAHUPYEMBIX IIPEAMETHBIX PE3yJIbTaTaX OCBOCHUS
yuebHoro npeamera «dusnka» Ha yriryOJaéHHOMYpPOBHE.

Wzydenue ¢usuku Ha yriyOnE€HHOM ypOBHE HpeironaraeT u 0osee BBICOKHH ypOBEHBb
c(OPMHPOBAHHOCTU €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH YYaIIMXCsl, TO €CTh 0ojee yBEpEeHHOE
BJIAJICHUE CJCIYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOUIMMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTB:

— HAYYHO OOBSCHSATDH SBJICHUS;

— OLICHUBATh U TIOHUMAaTh OCOOCHHOCTH HAy4YHOT'O UCCIICAOBAHMS;

— UHTEPIPETHPOBATh JAHHBIE W HCIOJb30BaTh HAay4dHBIE JIOKA3aTENbCTBA IS
NOJTyYEeHHUS BBIBOJIOB.

Nzyuenue ¢pu3nku Ha yriayOIEHHOM YPOBHE TaKKe JJOJHKHO TTOMOYB yUAIIUMCS OCO3HAHHO
BBIOpATh JasbHEHNi npoduis 00ydeHus Ha ypoBHE CpeaHEro o01iero oopa3oBaHus, CBI3aHHBIN
c(U3NKOI WK APYTUMH €CTECTBEHHO-HAYYHBIMH ITPEIMETAMHU.

ean n3yvyenns yueOHOro npeamera «pusnka» Ha yriayoJéHHOM YPOBHe

Hemn u3ydyenus: pu3MKM Ha ypOBHE OCHOBHOTO OOIIEro OOpa30BaHUS OMpEICICHBI B
Konnenuuu npenonaBanust yuyeOHnoro npeamera «®Pusnka» B 00pa3oBaTeNbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanmu, peanu3yIOUIMX OCHOBHBIE O00IIe00pa3oBaTeNbHbIE MPOTPaMMBI,
yTBep)kAEHHON pemenneM Kosutermm MunucrtepcrBa npocsemienuss Poccuiickoit ®@enepanuu,
npotokonl oT 3 mekabps 2019 r. Neo [IK-4BH. DT 1enu HE3HAYUTEIBHO BHIOM3MEHSIOTCS
NPUMEHHUTEIBHO K M3YyYeHHIO (PU3HUKH Ha YriyOIEHHOM ypOBHE.

Henu n3yuyenus Gpu3nku Ha yriryOJaEHHOM ypOBHE:

- pa3BUTHE MHTEpECa U CTPEMJICHHUSI 00YYaIOUINXCS K HAYYHOMY U3YyUEHUIO
HPUPOIBI,PAa3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

- pasBUTHE MPEACTABICHUNM O HAy4HOM METOAE IIO3HAHUSA U

(opMHPOBAaHHENCCIIEIOBATEIHCKOTO OTHOLICHHUS K OKPYKAIOIIUM SIBICHUSIM;

- (dopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHUsI OCHOB
CTpOCHUsIMATEpUH U (yHIAMEHTAIbHBIX 3aKOHOB (DH3UKH;

- dopmMHpoBaHUE YMEHHI TPUMEHATH (PU3MUECKUE 3HAHUS 1 HAyYHbIE
JI0Ka3aTeIbCTBA I OOBSICHEHUS OKPYKAIOIIUX SBICHUM;

- ¢dbopMHpOBaHUE MPEACTABICHUI O PONTU (PU3UKH [T Pa3BUTHS APYTUX
€CTECTBEHHBIXHAYK, TEXHUKU U TEXHOJIOTH;



— pa3BUTHE TPEICTaBICHUI O BO3MOXXHBIX cepax Oymymied npodeccHoHaIbHON
JIeSITeIbHOCTH, CBSI3aHHOM ¢ (PU3MKOHM, MOATrOTOBKA K JalbHEHIIeMy OOY4YEeHHIO B 3TOM
HalpaBJICHUH;

— (dbopMHpOBaHKE TOTOBHOCTHU K JaJbHEHIIEMY H3YyYCHHUIO (PU3UKHU Ha YTriyOIEHHOM
YPOBHE B pPaMKax COOTBETCTBYIOIIUX Mpoduieil oOydeHHss Ha ypOBHE CpelHero oOIIero
o0Opa3oBaHusl.

JlocTrxkeHne 3THUX [eJIei Ha YPOBHE OCHOBHOTO 0011IeT0 00pa3oBaHus 00ecreunBacTCs
pelIeHHEM CIIEIYIONINX 3a1a4:

- npuoOpeTeHne 3HaHUH O JHCKPETHOM CTPOCHUHM BELIECTBA, MEXAaHUYECKUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX SBJICHHSIX;

— npuoOpeTeHne yMEHUN aHaJU3UpOBaTh U OOBACHATH (pU3MUEcKHe SBICHHUA Ha
OCHOBEH3YUYCHHBIX (PH3UUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

- OCBOCHHME METOJOB DEUICHUs PACUETHBIX M KAaYeCTBEHHBIX 3a/ad, TPeOYIOIIHMX
CO3IaHUsI M UCHOJb30BaHUS (PU3MUECKUX MOJIENEH, BKIIOYas TBOPUYECKHE W MPAKTUKO-
OpPUEHTHUPOBAHHBIE 33/1a4H;

— pa3sBUTHE UCCIENOBATEIbCKUX YMEHUI: HaONI0#aTh SBJICHUS U HU3MEPATH
(U3nUeCKUeBETUYNHBI, BBIABUIaTh THIIOTE3bl M MPEJIaraTth 3KCIEPUMEHTAIbHBIE CIIOCOOBI MX
NPOBEPKH, IUIAHUPOBATH M  TPOBOJHUTH  OIBITHL, 3KCIEPHUMEHTAJIbHBIE HCCIEIOBAHUS,
aHaTM3UPOBATh MOJyUYCHHBIC TAaHHBIC U JeJIaTh BHIBOJBI;

— OCBOCHHE NMPUEMOB PabOTHI ¢ MH(pOpMAIHEH (PU3MUECKOTO CoepKaHMsl, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHMSX (HU3MKH; HWHTEpHpeTanus W KPUTHUECKOE
OlLIeHUBaHHEUH(OpPMAIIHH;

- 3HAKOMCTBO €O cdepaMu NpOPecCHOHANBHONW JAEATENBHOCTH, CBA3aHHBIMU C
(HU3UKOIL, 1 COBPEMEHHBIMU TEXHOJIOTUSAMHU, OCHOBAaHHBIMH Ha IOCTH)KEHUSAX (PU3NUECKOIN HAYKH.

IInanupyemble pe3yJbTaThbl 0CBOEHHS MPOrpaMMBbI 1o pusnke
N3ydyenne Qu3uku Ha ypoBHE OCHOBHOTO 0OIIero o00pa3oBaHUsS HAMPABICHO HA JOCTHUKCHHE
JTUYHOCTHBIX, METANIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

JIn4yHOCTHBIE pe3yJbTaThl

B pesynbrate u3yueHus (GU3MKM Ha ypOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHusy 00ydaromierocs
OyayT c(hopMUpPOBaHBI CIIEIYIOIIME TUYHOCTHBIC PE3YIbTAThI B YACTH:

1) naTpuoTHyecKoro BOCHUTAHMS:
NPOSIBJIEHUE UHTEPECA K MCTOPUHM U COBPEMEHHOMY COCTOSIHHMIO POCCHHUCKOW(pHU3NYECKON HAYKH;
[IEHHOCTHOE OTHOIIEHHUE K JIOCTHXKEHUSIM POCCHICKHUX YUEHBIX-(DU3UKOB;

2) rpasIaHCKOro M J{YXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS:
TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYX/IEHUH OOIIECTBEHHO 3HAYMMBbIX UITHYECKUX MPOOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM MTPUMEHEHUEM JIOCTHKEHUH (pU3HKH;
OCO3HaHUE Ba)KHOCTH MOPAJIbHO-ITHUECKUX IIPUHIIUIIOB B I€ATENBHOCTH YUEHOTO;

3) 3cTeTH4ecKoro BOCIUTAHMS:
BOCIIPUSITHE 3CTETUYECKHUX KauecTB  (U3NYECKOM HayKu: €
rapMOHUYHOTOMIOCTPOEHUSI, CTPOTOCTH, TOYHOCTHU, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI'O O3HAHMSI:
OCO3HaHME IEHHOCTH (PU3MUECKOM HAayKHM KaK MOIIHOTO WHCTPYMEHTa MO3HAHUSIMHpPA, OCHOBBI



Pa3BUTHUSA TEXHOJIOTUN, BAKHEUILEH COCTABIIAIONIEN KyJIbTYpPBI;

OpHEHTAIMsI B JCSATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUYHBIX MPEACTaBICHUIO0 OCHOBHBIX

3aKOHOMEPHOCTSIX Pa3BUTHUS IIPUPOJIBI;

pa3BUTHE Hay4YHOU T100603HATENBHOCTH, UHTEpeca K
HCCIIEN0BATEIbCKONICATENIBHOCTH;

5) popmupoBanust KyJIbTYPBI 30POBbS H IMOIHOHAILHOI0 0JIATONIOJTY YHSI:
OCO3HaHME IEHHOCTH Oe30macHoro o0pas3a >KM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BaXHOCTH TpaBWJI O€30MacHOr0 IMOBEIEHHUs Ha TPAHCIOpPTE,Ha JI0porax, ¢ AJIEKTPUUECKUM U
TEIUIOBBIM 00OPYZOBaHUEM B JIOMAIIHUX YCIOBUSIX;
c(OpMHPOBAHHOCTh HaBbIKA Pe(ICKCHH, TPU3HAHUE CBOETO MpaBa Ha OLUIMOKY M TAKOTO e MpaBa
y APYTOro YeJI0BEKa;

6) TpyaoBoro BocnuTAHMS:
aKTUBHOE Y4YacTHEC B PCIICHUU MPAKTHUECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTeIbHOU
OpraHu3aIiu, ropojia, Kpast) TEXHOJIOTHYECKOM U COIMaTbHOMHAIIPABICHHOCTH, TPEOYIOIIUX B TOM
guciie ¥ GU3NIECKUX 3HAHUM;
HHTEpEC K MPAKTUUYECKOMY U3YUCHHUIO MPO(ecCHii, CBA3aHHBIX C PU3UKOM;

7) 5K010rHYECKOr0 BOCITMTAHMS:
OpHEHTAIMsI Ha IpUMEHEeHNEe (PU3NUECKUX 3HAHUU IS pelIeHus 3a/1a4d B 00JaCTH OKpY’KarolleH
Cp€.bl, INITAHUPOBAHMSI IOCTYIIKOB ¥ OLIEHKH UX BO3MOXKHBIX ITOCJIEICTBUIIIISA OKPYKAIOLIEH Cpebl;
0CO3HaHME INT00ATBHOT0 XapaKTepa SKOJIOTUIECKUX MPOOIeM 1 My Tel UX pelIeHNUs;

8) aganTauuu k U3MEHSIOIUMCS YCIIOBHSIM CONMAIBLHON U IPUPOTHOI CPeIbI:
NoTpeOHOCTh BO B3aWMOJCHCTBUM TPU BBIOJHEHWU HCCIENOBAHUNW M IMPOEKTOB (pu3mueckont
HAMPaBJICHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSM JIPYTHX;

MOBBIIIEHUE YPOBHS CBOEI KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO eI TeIbHOCTD; MTOTPEOHOCTh B
(dbopMHpOBaHUN HOBBIX 3HAHMW, YMEHHUU (popMyIupoBaTh HEH,

MIOHATHS, THIIOTE3bI O PU3HMUECKUX OOBEKTAX U SIBICHUSX;

0CO3HaHME Ae(PUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;
IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETEHHHM HOBBIX (M3WYECKHX 3HAHUM; CTpeMIIeHHUE
aHAJM3UPOBATh U BBISBIISATH B3aUMOCBSI3U MPHPOJIBI, 0OIIIECTBA U

HSKOHOMHKH, B TOM YHCJIE C UCIIOIB30BaHUEM (PU3NUECKUX 3HAHUI,

OLIEHKA CBOMX JCUCTBUI C YYETOM BIIMSHUS HA OKPYXKAIOIIYIO CPEIy, BO3MOXHBIX II00ATBHBIX
IOCIIEZCTBHUMN.

MertanpeamMeTHble pe3yJibTaThl

B pesynbpTare ocBoeHUS MpOrpaMMbl Mo (U3HMKE Ha YPOBHE OCHOBHOTO OOIIEro oOpazoBaHUs y
oOydatomierocss  OyayT  chOpPMHUPOBAHBI ~ METANpPEAMETHBIE  PE3YJbTAaThl,  BKIIOYAIOIINE
MOo3HaBaTEIbHbIC YHUBEPCATbHBIC YUeOHbIE IEHCTBIS, KOMMYHHKATHBHBICYHUBEPCATLHBIC YICOHBIC
JEVCTBUS, PETYJIATUBHBIC YHUBEPCAIBHBIC yIeOHBIC EHCTBUSI.

Ilo3HaBaTeIbHbIe YHUBepcaJibHbIE yueOHbIe AeiicTBUS

ba3oBble j1oru4yeckue 1eMcTBUA:

BBISIBJIATh M XapaKTEpU30BaTh CYIECTBEHHBIE IPU3HAKNA OOBEKTOB (SBJICHHI), KIACCU(PHUIIUPOBAThH
ux;

BBISIBJIAITh  3aKOHOMEPHOCTH M TNPOTHBOPEYMs B paccMaTpuUBaeMbIX (akTax, JaHHBIX H
HaOJIOACHUAX, OTHOCAILINXCS K (PU3UUYECKUM SBICHUSM;

BBISIBJIATh TIPUYMHHO-CJICCTBEHHBIE CBS3HM NPH M3YyYCHUH (DPU3MYECKHX SIBJICHHUN M TPOIIECCOB,
JieNIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JIIyKTHBHBIX U MHIYKTHBHBIX YMO3aKIIOUEHUH, BbIIBUTATh
THIIOTE3bl O B3aUMOCBA3SX (PU3MUYECKUX BEITMYUH; CAMOCTOSATENBHO BBIOMPATH CIIOCOO pelIeHHUs
yueOHOH (u3nueckoil 3amaun (CpaBHEHHE HECKOJIBKHX BapHaHTOB PEIICHHUs, BBHIOOp Hambosee



MOAXOASIIETO ¢ YUETOMCAMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble nccienoBarebCcKue 1eiCTBUS:

UCIIONIb30BaTh BOMPOCHI Kak WCCIEAOBATEIbCKUNH WHCTPYMEHT TIO3HAHHS, MPOBOAUTH IIO

CaMOCTOSITENILHO ~ COCTABIICHHOMY IUIAHY ONBIT, HECIOXHBIM (U3NYECKUN OIKCIEPUMEHT,

HEOOJIBIIIOE HCCTIeI0BaHNE (PUBNIECKOTO SBIICHUS; OIICHUBATH HA IPUMEHUMOCTE U JIOCTOBEPHOCTh

uHPOpMAINIO, TIONYYEHHYI0O B XOJ€ HCCICNOBAHUS WJIH OJKCICPUMEHTA; CaMOCTOSTEIHHO
dbopmynupoBath 0000IIEHNST U BBIBOJIBI o pe3yiabTaTam MPOBEAEHHOTO

HAOIIOICHUS, OTIBITA, UCCIICIOBAHUS;

MIPOTHO3MPOBATh BO3MOXHOE AalbHEHIIee pa3BUTHE (PUIUUECKUX MPOIECCOB, aTAKKE BBIABUTATH

MIPEIOJIOKEeHUS 00 UX Pa3BUTUH B HOBBIX YCIIOBHSIX M KOHTEKCTaX.

Padora ¢ nundopmanueii:

MPUMEHSATH PA3TUYHbIE METO/IbI, HHCTPYMEHTBI M 3aIIPOCHI ITPU MIOMCKE U 0TOOpe MHPOPMALIUU WITH
JAHHBIX ¢ YYETOM IPEUIOKEHHON yueOHOH (pu3nueckoii 3a1auu;

aHAJM3UPOBaTh, CHCTEMATU3UPOBATh M MHTEPIPETHPOBATH MH(OPMAIMIO PAa3NIUYHBIX BHJIOB U
¢dbopM TpecTaBIeHUS;

OLIEHUBATh HAAEKHOCTh HWHGPOPMAIMKA TIO KPUTEPUSM, TMPEAJIOKEHHBIM YUYUTEIEM WM
c(OpPMYITMPOBAHHBIM CaMOCTOSTEIIBHO;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaNbHYIO (opMy TpeicTaBieHHs HHPOpPMALUH U
WUTIOCTPUPOBATH pPelIaeMble 3a/1a4H HECIOKHBIMU CXEMaMH, AUarpaMMaMiu, HHOH rpadukoil u ux
KOMOMHAIIHSIMH.

KoMMyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe eiicTBHSA:

B X0/€ OOCYXIeHHs ydeOHOTro MaTepuana, pe3yJbTaToB J1abOpaTOpHBIX PadOT M IMPOEKTOB
3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCY>KJaeMOW TeMbl M BBICKA3bIBaTh WJICW, HAIICTICHHBIC Ha
pelIeHre 3aa9u U MoIepKaHue OJIaroXKenaTeTbHOCTH OOIICHNUS;

COTIOCTABJIAITh CBOHM CYXICHHUS C CYXICHHUSIMH APYTUX YYaCTHUKOB Jauajiora, OOHapy»KUBaTh
pa3iuyre U CXOJCTBO MO3UIINN;

BBIP2XKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U MUCHhMEHHBIX TEKCTaX;

MyOMUYHO TPENCTABISITh PE3YyIbTaThl BBHIMOTHEHHOTO (DU3MYECKOTO OmbITa (IKCIEPUMEHTA,
HCCIe0BaHus, IPOEKTa);

MMOHUMATh U MCIIOJIH30BaTh MPEUMYIIIECTBA KOMAaHTHOW W MHIUBUYaTbHOU paOOTHINPH PEIICHUN
KOHKPETHOU (hU3MUeCKOi poOIeMbl;

MPUHUMATH [IETH COBMECTHOW JEATEIBHOCTH, OPTaHU30BHIBATH NEHCTBHUS MO €€ JOCTHKCHHIO:
pacnpenensaTb poir, 00CyKIaTh MPOIECCHl U Pe3yIbTaThl COBMECTHOU paboThl, 0000IIaTh MHEHUS
HECKOIBKHX JIOJICH;

BBITIOJTHSATH CBOIO YaCTh pa0OTHI, JOCTUTAsI KAYECTBEHHOTO Pe3y/bTaTa Mo CBOEMY HAIIPABJICHUIO U
KOOPJUHUPYS CBOU JCHCTBUS C IPYTHUMHU YICHAMU KOMaH/IbI;

OIICHMBAaTh KAaueCTBO CBOETO BKJIaJa B OOMUN TPOAYKT IO KPUTEPUSM, CAMOCTOSTEIBHO
c(hOpMyJIMPOBAHHBIM yUYaCTHUKAMU B3aUMOJCHCTBHS.

PeryassiTuBHbIe yHHBepcajbHble Y4eOHbIe IelCTBHA

Camoopranusanus:

BBISIBIISITh npobiemMbpl B OKM3HEHHBIX M Y4YeOHBIX  CHTYyalMsX,
TPeOYIOUIMX IS pelIeHus] PU3NIECKUX 3HAaHU;

OpUEHTHPOBATHCS B PA3IUYHBIX IMOAXOAAX MPHUHIATHUS pPEUIEHUM (MHIMBUIYaJbHOE, NPUHITHE
pellIeHus B IpyMIe, NPUHIATHE PELLICHUI TPYION);

CaMOCTOSITENIFHO COCTABIISATh AITOPUTM pPEIICHUs (PU3MUECKON 3a/1a4K WU IIJIaH UCCIIEIOBaHUS C
y4€TOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh NIPEAIaracMble
BAPUAHTHI PELICHUN;

7enaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.



CaMOKOHTPOJIb, IMOIIMOHAILHBIH MHTE/JIEKT:

JlaBaTh aJIeKBATHYIO OLIEHKY CUTYAIlUH U MpeaaraTh IUIaH e€ U3MEHEHHUS;

OOBSICHATh MPUYUHBI JOCTHKEHHS (HEAOCTHIKEHHSI) Pe3yIbTaToOB ACATEIbHOCTH, JaBaTh OLECHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM UHCIE B XOJ BBIIOJHEHHUS (PU3NUECKOTO
UCCIICIOBAaHMUSI WMJIM TIPOEKTAa) Ha OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHMBIIMXCS CHTYallWH,
YCTAQHOBJICHHBIX OIIMOOK, BO3HUKIINUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIETH U YCIOBHSIM.

CTaBUTh ce01 Ha MECTO JpPyroro 4ejoBeKa B XOJ€ Clopa WIM AUCKYCCHM HAa HAyYHYIO
TeMy, IOHUMAaTh MOTUBBI, HAMEPEHHS U JIOTUKY APYTOTO.

NPU3HABaTh CBOE MPaBO Ha OIIMOKY NMPH peHIeHUH (U3NYECKUX 3a7ay WM B YTBEPKICHHUIX
Ha Hay4YHBIE TEMBI U TaKOE K€ MPaBO APYTOro.

IIpenmeTHble pe3yJbTaThl

K xoniy oOyuenus B 8 kj1acce npeMeTHbIC pe3yJIbTaThl HA YTIyOJIEHHOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYHYAIOLINXCS YMEHUIL:

UCIIOJIb30BaTh MOHATUS (Macca M pa3sMepbl MOJIEKYJ, TEIUIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUINYECKHE U aMOp(HBIE Tela, HACHIIICHHBIH
YW HEHACHIIEHHBIH TMap, CrIOocoObl W3MEHEHHS BHYTPEHHEH JHEpPruu, 3IIEMEHTApHBIH
ANEKTPUYECKUH 3apsill, IPOBOJIHUKH, TIOIYTIPOBOJHUKH, TUIIEKTPUKH, UCTOYHUKH IOCTOSHHOTO
TOKa, NEKTPUYECKOE M MarHUTHOE TOJIs, ONTHYECKast CUCTEMA)d CUMBOJIMYECKUH SI3BIK (PU3HKH
MIPU PEUIeHUN Y4eOHBIX U MPAKTUUYECKUX 3a]a4;

YBEPEHHO pa3iuyaTrh SBJICHUS (TEIUIOBOE pacIIMpEHHE (CIKaTUE), TEIIOBOE PAaBHOBECHE,
MIOBEPXHOCTHOE HATSHKEHHME, CMAYMBAHUE, KANWJUIAPHBIE SIBJICHMSI, MCIApEHUE, KOHACHCALUs,
IUIaBJIEHNE, KpUCTAUIM3allus, KUIIEHHE, CHOocoObl Terulonepenayu (TemaonpoBOJHOCTb,
KOHBEKIIMSI, W3Iy4YEHHUE), TEIUIOBbIE IOTEPH, DJIEKTPU3ALMsl TeJ, B3aUMOJEHUCTBUE 3apsfoB,
JEUCTBUS JIEKTPUYECKOTO TOKA, KOPOTKOE3aMbIKaHUE, B3aUMOJACHCTBUE MArHUTOB, JEHCTBHE
MarHMTHOTI'O IOJIsl Ha MPOBOJHUKC TOKOM) IIO OIMCAHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3NUECKUX SIBICHUH B OKpPY’KaIOLIEeM MHUPE(B TOM
yuciae (U3NUECKUe SBICHUS B MPUPOE: MOBEPXHOCTHBIE M KAaWUIAPHBIC SBJICHUSB MPUPOJE,
KpHUCTaJUIBI B IpUpo/ie, n3inydenue ConHia, 3aMep3anue BoJoEMOB, MOPCKHEOPHU3bI, 00pa3oBaHKe
pOCHI, TyMaHa, MHEs, CHEra, JJEKTPUYECKHE SIBJICHUS B aTtMochepe, JMEKTPHUECTBO KHUBBIX
OpPraHu3MOB, MarHUTHOE IoJie 3eMId, Apel( MOII0COB, PO MATHUTHOTO MOJIS JUTS dKU3HHU HA
3emiie, MOJISIPHOE CHSIHKE), TIPU ATOM NEPEBOIUTH MPAKTUUECKYIO 33a/a4y B YUeOHYIO, BBIIEIATh
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKU) PUBUUECKUX SIBIICHUM;

OIKCHIBATh M3YYEHHBIE CBOMCTBAa Tel M (M3WYECKHE SIBICHHS, HCIONB3YS (hU3NUYECKHE
BEJIMYHUHBI (TeMIlepaTypa, BHYTPEHHSS SHEPIrHsl, KOJMYECTBO TEIUIOTHI, paboTa rasa, yAeiabHas
TETIOEMKOCTh BEILIECTBA, YJeNbHas TEIUIOTa IUIABJICHHS, yeJIbHAs TEIIoTa MapooOpa3oBaHus,
ylenbHasl TEIIOTa CrOPaHUs TOIUIMBA,KOA(P(QHUIMEHT MOJIE3HOTO JACUCTBHUS TEIJIOBOM MAaIINHBI,
OTHOCHUTENIbHASl BJIAXXHOCTb BO3/1yXa, JJIEKTPUYECKUH 3apsij, CUJIa TOKA, 3JIEKTPHUYECKOE
HalpspKEHUE, CONPOTUBIIEHHE NMpoBoAHMKA, DJIC B IlemM MOCTOSHHOIO TOKA, AJIEKTPUYECKOE
yIIeTbHOECONPOTHUBIICHUE BEIIECTBA, pab0oTa U MOUTHOCTH JEKTPUUECKOT0 TOKA), IPU ONHUCAHUH
MIPAaBUIILHO TPAKTOBATH (PU3MUYECKHUI CMBICI UCTIONIB3YEMBbIX BEIMUYMH, NX 0003HAYCHHS HETMHULIBI
(U3NYEeCKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBSI3BIBAIONINE JaHHYIO (U3NUECKYIO BEIHUUHY C
JPYTUMH BETUYNHAMH, CTPOUTH TPAPHUKH U3YUECHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIHYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUECKHE SIBICHUS U MPOLECCHI, UCTIONIb3Ysl OCHOBHBIC
MIOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUM CTPOEHUS BEIIECTBA, ypaBHEHHE TEIJIOBOIO
OanaHca, 3aKOH COXpAaHEHMs 3JIEKTPUYECKOTO 3apsina, 3akoH KynoHa, MpUHLIHMI CyNeprno3UIuu
NIEKTPUUYECKUX MOJIeH, 3akoH OMa Juis yuacTka 1enu,npasuia Kupxroda, 3akon Oma 1s1s mosHon
uenu, 3akoH Jlkxoyns-JIeHna, 3aKOH COXpaHEHHUs 3HEPIHUH, NPU ITOM pPA3NIUYaTh CIOBECHYIO



(OpMYIHPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BHIPAKCHUE;

CTPOUTH TPOCTHIE (PU3NYECKHE MOJENU PEATbHBIX OOBEKTOB, IMPOILECCOB M SBICHHIA,
BBIJICJIATH [TPH 3TOM CYILIECTBEHHBIE U BTOPOCTENICHHbIE CBOMCTBA 00BEKTOB, MPOLIECCOB,ABJICHUH,
MPUMEHATH (PU3UUECKUE MOJENHU At O0OBSICHEHUS (PU3NUECKUX TPOLIECCOB U PEIICHHs yUYeOHBIX
3ajay;

OOBSICHATh ()U3WYECKHE SIBICHHs, TPOLECCHl W CBOMCTBa TeJd, B TOM YHUCIE WB
KOHTEKCTE CUTYyalluii MPaKTHKO-OPUEHTUPOBAHHOT'O XapaKTepa, U periaTh KaueCTBEHHBIE 3a1a4H,
B TOM 4YHCJIE TPEOYIOIIUE YNCICHHOTO OIICHUBAHUS XapaKTepHBbIX3HAUCHUN (PU3NYIECKUX BETUUNH,
IIPY ATOM BBIOMPATH JEKBATHYIO (PU3NYECKYIO MOEIb,BBISIBISTH IPUUUHHO-CIICACTBEHHBIE CBA3H
U BBICTPAMBATh JIOTMYECKYIO LENOYKY pPACCyKICHHM C OIOPOM Ha HU3y4YCHHBIE CBOMCTBA
(bu3nUecKux sBICHUH, PU3NIECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pelaTh Pacu€THBIE 3a4auu (C ONOpoi Ha 2—3 ypaBHEHHUs) 10 U3y4YaeMbIMTEMaM
Kypca (U3UKH, BHIOMpas aaeKBaTHYIO (M3WYECKYI0 MOJEINb, C HCIOJIb30BAHHWEM 3aKOHOB M
(opMyI1, CBA3BIBAIOIINX (PU3UUECKUE BEIMUMHBI, 3aMUCHIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE
pelleHre 3a/1auM, BBISIBIISATh HEIOCTAIONIME WIM HW30BITOUHBIE JaHHbIE, 0OOCHOBBIBATH BHIOOP
MeTOJla PeUIeHUs 3a/a4H, HCIIOJIb30BaTh CHpPABOUYHBIC JaHHBIC, MPUMEHSATh METOIbl aHAIM3a
pasMepHOCTEH, HCIONb30BaTh TIpaduyeckue METOJAbl  peIIeHUs  3a1ad, IPOBOAUTH
MaTeMaTH4eckue NpeoOpa3oBaHUsI M pacuéThl, OLECHUBATH PEATHCTUYHOCTH MOJYYEHHOTO
3HAa4eHUs (U3NYECKOH BEIMYMHBI M OINpPENENATh Pa3MEpHOCTh (U3NYECKON BEIUYHMHBI,
MIOJTyYCHHOM NP pEIIeHUH 3a]1auH;

pacro3HaBaTh IpoOIeMbl, KOTOPbIE MOKHO PELIMTh MPU MOMOIIH (PU3NIECKUXMETOIOB, U
npeylaraTh OpPUEHTUPOBOYHBIN CHOCOO pelieHHs, B OMHUCAHUM HCCIEJOBAaHUS PACIO3HABATH
MIPOBEPSIEMOE MPEANOI0KEHNE (TUITOTE3Y ), UHTEPIIPETUPOBATH MOyUYEHHBIN pe3yIbTar;

NPOBOJIUTEH OIBITHl N0 HAOMIOACHUIO (U3MYECKUX SIBICHUH WM (U3MYECKUX CBOWCTBTEN
(KanWJUIApHBIE SIBJICHHUS, 3aBUCUMOCTH IaBJICHHUS BO3/AyXa OT ero o0béMa W TeMIepaTyphbl,
CKOpOCTH TIpollecca OCTbIBaHMSA (HAarpeBaHMs) MpHU M3IYyYEHHUH OT I[BETa H3JIyJaromei
(TrorIomaroNet) HOBEPXHOCTH, CKOPOCTh HCIIAPEHHUS BOJIBI OT TEMIIEPATyPBKUIKOCTH U TUIOIIAIH
e TOBEpXHOCTH, DICKTpU3aLUs T M  B3aUMOJEHCTBHE AJIEKTPHUYECKUX  3apsiioB,
B3aMMOJICHCTBHE TIOCTOSHHBIX MAarHWTOB, BU3yalW3allsl MAarHUTHBIX TOJEH MOCTOSHHBIX
MarHuTOB, JEHCTBHS MarHUTHOTO MOJS Ha MPOBOJHHK C TOKOM, CBOWCTBA 3JIEKTPOMArHmTa,
CBOWCTBA  DJIEKTPOJBUTATEIsl  IMOCTOSHHOIO  TOKa):  (OpPMYJIHpOBAaTH  MPOBEPSIEMOE
NpeanoiaokeHne (TUMOTe3y) O BO3MOXKHBIX pe3ysibTaTax HaONIOJCHUN, CaMOCTOSATEIBHO
coOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa o0O0OpyIOBaHHMS, ONHUCHIBATH XOJ OINbITA M
(opMyIHpOBaTh BBIBOJIBL;

NPOBOJIUTH MpPSMble M KOCBEHHBbIE H3MEpEHHs (U3MUECKUX BEIWYMH (TeMIeparypa,
OTHOCHUTEINIbHAS BIIAXKHOCTb BO3/yXa, CHUJa TOKa, HANpsHKEHUE, YNeNbHas TerIoéMKOCTh
BEIIIECTBA, CONPOTUBIICHUE MPOBOJHUKA, paboTa M MOIIHOCTb 3JIEKTPHUECKOTO0 TOKa)C
UCTOJBb30BAHUEM AHAJOTOBBIX M IHUQPPOBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP METOAA
u3MepeHus, pUKCUpoBaTh MOKa3aHUs MPUOOPOB, HAXOJUTh 3HAUEHUE U3MEPSIeMOIl BETMYUHBI C
MIOMOIIIBIO YCPEIHEHHsI PE3yIbTaTOB CEPHUH U3MEPEHUH M OILICHUBATH MOIPEIIHOCTh NU3MEPEHUI;

NPOBOJIUTH AKCIEPUMEHTAIbHBIE HCCICIOBAHUS 3aBUCHUMOCTEH (PU3MUECKUX BEITUYMH
(3aBUCHMOCTD JIaBJICHUS BO3/yXa OT €ro 00bEMa U HarpeBaHMs WIMOXJIAXKICHUS, HCCIeI0OBaHNE
SABJICHUST TEIUIOOOMEHAa TMpH CMEUIMBAHWU XOJOAHOM M Topsdyel BOABI, 3aBUCHUMOCTb
COIIPOTHBIICHUS] TMPOBOJAHMUKA OT €ro JJIMHBI, IUIOLIAJX TOINEPEYHOro CEYEHUs U YAETHHOTO
COIIPOTHBIICHUS] BELIECTBA NPOBOJHHMKA, CHJIBI TOKA, MPOTEKAIOUIET0 Yepe3 MPOBOJHHK, OT
HanpsDKeHUsT Ha TPOBOJHUKE, MCCIEIOBAHUE IIOCIIEAOBATEILHOTO U napaieIbHOTO
COCIMHEHUIl  NMPOBOJHMKOB):  COBMECTHO C Y4HTEleM (pOopMyIupoBaTh 3aJady U THIIOTE3Y
UCCIICZIOBAHMsI, CaMOCTOSATENbHO IUIAHHUPOBATh WCCIIEAOBAaHUE, CAaMOCTOATENBHO COOMpaTh
HKCHEPUMEHTAIbHYIO YCTAHOBKY C HMCIIOJIB30BaHMEM HHCTPYKLUH, MPEACTABIATh MOJTYUYCHHBIC
3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BHAEC TAOMUI U TpadUKOB, OIEHUWBATH IMOTPEUIHOCTH,
JIeNaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIIEJOBAHUS;



coOmroaaTh npaBuiIa 0€30MacHOTrO TPyAa MpHU padoTe ¢ IabopaTOPHBIM 000PYAOBaHUEM;

XapaKTepu30BaTh NMPUHLUIBI JEHCTBUS M3YUYEHHBIX MPUOOPOB, TEXHUUYECKHUXYCTPOHCTB H
TEXHOJIOTHYECKUX TPOIIECCOB C OMOPOil Ha WX OMUCAHMA (B TOM YHCIE: CUCTEMa OTOIUICHHS
JIOMOB, THTPOMETp, MapoBas TypOWHa, aMmepMeTp, BOJIBTMETD,

CUETUYMK DIIEKTPUYECKOHW SHEPrHH, DSJICKTPOOCBETHTEIbHbIE MNPUOOPHI, HarpeBaTeIbHbIC
NEKTPONPUOOPH!  (TIpUMEpHI), TPEAOXPAHUTENM W HUX TNPUMEHEHHE B OBITY U TEXHUKE,
MIPUMEHEHHE MOCTOSTHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, AJIEKTPOBUTaTeNlb TOCTOSHHOTO TOKA),
UCTOJB3Yys 3HAHUS O CBOMCTBAaX (PU3MUECKUX SIBJICHUH, HEOOXOAMMBbIC (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCThIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTENIbHBIE MPUOOPHI 10 CXeMaM
U CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETp, TUTPOMETP,
JIBUTaTeNlb BHYTPEHHETO CrOPaHUsI, HJIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI DJICKTPUUECKUX
Lenei ¢ MmociIeoBaTeNbHbIM U MapajlIeIbHBIM COSIMHEHHEM 3JIEMEHTOB, pasiifuasi yCIOBHBIE
0003HAYCHHS FIIEMEHTOB NEKTPHUUECKUX LIENEH, NCII0Ib30BATh CXEMBI U CXEMaTHYHBIC PUCYHKH
M3YYEHHBIX TEXHUUECKUX YCTPOHCTB, U3MEPUTENBHBIX IPUOOPOB M TEXHOJIOTHUECKUX MPOIIECCOB
IIPU PEUIeHUH Y4eOHO- MPAaKTUYECKUX 3a1a4;

IOPUBOAUTE TpUMEpPbl  (HAXOAWTh HWHPOPMALKIO O TpUMepax) MPaKTUIECKOTO
UCTOJIb30BaHUs (PU3NYECKUX 3HAHWN B MMOBCEIHEBHOW XKM3HM Uil oOecnieueHus: 0€30MacHOCTH
npu oOpameHuH ¢ TpUOOpPaMU U TEXHUUYECKUMH YCTPOWCTBAMH, COXpPAaHEHHs 3JI0POBbS U
COOJTIOZICHUST HOPM DKOJIOTMYECKOT0 TIOBEICHHUS B OKpYXKaroIeicpese;

OCYILECTBJIATh TOUCK HWHPOpMauuu  (U3UUECKOro cojaepkaHuss B MHTepHere,
CaMOCTOSITENIEHO (DOPMYITUPYsI TIOMCKOBBIH 3a1poc, Ha OCHOBE UMEIOIIMXCS 3HAHUN U CPaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIACIATH HHPOPMALIUIO, KOTOPAs SIBIISETCS IPOTUBOPEUMBOM TN
MOJKET OBITh HEIOCTOBEPHO;

UCTOJIb30BaTh NPU BBHIMOJIHEHUH YYEOHBIX 3a/JaHUil HAayYHO-IOMYJIIPHYIO JIUTEPATYPY
(¢u3MYecKoro cojep)KaHus, CIPaBOYHBIE MaTepuaibl, pecypchl cetu MHTepHeT, BianeTh
npuéMaMi KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHPOPMALMU M3 OJHOW 3HAKOBOU
CHCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIC IHCBMEHHbIE W KpaTKHe YCTHBIE COOOIIeHus, 00600mas

MHPOPMALIMIO U3 HECKOJIIBKUX HCTOUYHUKOB (PM3MUECKOTO COAEP)KAaHUs, B TOM UYHUCIIE MyOIUIHO
NPEACTABIATh PE3YyJIbTaThl MPOCKTHON WM HUCCIEAOBATEIBCKOW JAEATENbHOCTH, IMPH 3TOM
IPaMOTHO HCIOJIb30BaTh M3YYCHHBIM MOHATHUIHBIN ammapaT Kypca (U3UKH, CONPOBOXKIATh
BBICTYIJICHHE TIPE3EeHTAIUEH;
IIPU BBITIOJTHEHUHU YYEOHBIX MPOCKTOB M MCCIEAOBAHUMA (PU3HMUECKUX MPOIECCOB PACIPELIIATh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3a/1a4aMH, CIICAUTH 33 BBHITIOJHEHUEM
IUTaHa JCWCTBUM M KOPPEKTUPOBATh €ro, aJEKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJ B
JeSITeIbHOCTD TPYIIIBI, BEICTPAUBATh KOMMYHHUKATUBHOE B3aUMO/ICHCTBHE, TPOSBIISISI TOTOBHOCTh
paszpematb KOH(PIUKTHI.

Conepxxanue yueOHOT 0

npeaMera

Pa3znen 1. Tenmy1oBbIe SIBJICHHS.

Tema 1.1. MoJsiekyasipHasi TeOpPHsi CTPOEHHS BelleCTBA H OCHOBBI TEPMOIMHAMHKH.

BemectBo. Monekyna. AToMm. ArperaTHele COCTOSIHUS BELIECTBA. BHyTpeHHss 3Heprus
TEPMOJUHAMHYECKOH crucTeMbl. Bunbl Termooomena. Temmepatypa. TermnoéMKoCTs.



Tema 1.2. U3meHeHus1 arperaTHbIX COCTOSIHMI BelllecTBA.

Hcnapenue u konaeHcauus. Y 1elbHble TEIUIOThI. HacklmenHslil map. BiaxxHOCTS.
Kunenue.

Kpucrannuzanus.

Tema 1.3. I'a30BbI€ 3aKOHBI.

I"a3oBblii 3ak0oH MenaeneeBa-Kianeiipona. M3orepmuueckuii nmpouecc. M30xopHsiit
IpoLecC.

N3o6apusIii mporiece. AnuabaTHuecKuii mporecc.

Tema 1.4. Tenj1ioBbI€ MALIIUHBI.

Pabora. IlepBoe Hauano tepmonuHamuku. Bunbl apurateneit. KI1J{ TermnoBbix
JIBUTATEJICH.

[IpuMeHeHne 3aKOHOB TEPMOJUHAMUKH.

Jlemoncmpayuu.

Habmtonenne 6poyHOBCKOTO IBUKCHHUS.
Habmonenue muddysuu.
Habmonenue SIBJICHUI MIOBEPXHOCTHOT'O HATSDKEHUS, CMayuBaHUS

1 KalTUJIJISIPHBIX SIBJICHUM.

HabmioneHue TerioBoro pacuMpeHus Tell.

W3menenne pgaBneHWss Tra3a [OpU  HM3MEHEHMH 00béMa U
HarpeBaHUMWINA OXJIAXKICHUHU.

IIpaBuiia u3MepeHus TeMIiepaTypsl.

Buael reruionepenauu.

OxnaxJaeHne Mpu COBEPLUICHUN paboTHI.

HarpeBanue npu coBepiieHUN paboThl BHEITHUMH CHIIAMH.
CpaBHeHuE TEMI0EMKOCTEN pa3IMYHbIX BELECTB.
Habmonenue kunexus.

Habmionenne nocTosHCTBa TEMIIEPATyphl TIPH IJIaBJICHUH.
Mopenu TeIIoBEIX ABUTATEIICH.

Jlabopamoprvie pabomel u onvimol.

OMnBITHI 10 OOHAPYKEHUIO JCHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKEHUSL.
OMBITHI 1O BRIPALIMBAHUIO KPUCTAJLJIOB MOBAPEHHOMW COJIM WJIHM caxapa.
HN3mepenne  temmeparyppl  Opd  THOMOIIM  KHJIKOCTHOTO
TEPMOMETPAU JATUYUKA TEMIIEPATYPHL.

OneiTel 1O  HAONMIOACHHWIO  TEIUIOBOTO  PACHIMPEHHUS  Ta3oB,
JKUJIKOCTENH TBEPABIX TEI.

Omnpenenenue JaBieHUs BO3yXa B Oa/NIOHE IIMPHUIIA.

HccnenoBanue  3aBUCMMOCTH  JABJIIEHMS ~ BO3AyXa  OT  €ro
00BbEMan TeMIepaTyphl.

[IpoBepka TrHUMOTE3bl JUHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJOWKA
KUJIKOCTUB TEPMOMETPUUYECKON TPyOKE OT TeMIIEPATyPHI.

HaGnronenne n3MeHeHHnss BHYTPEHHEW YHEPTHH Tella B Pe3yJbTaTe

TCILIONCpCaAaYrN U pa6OTI>I BHCIITHUX CHII.

HCCHCZ{OB&HI/IQ SBJICHHUA TEII000MEHA npu CMCIIMBaHHUHU



XOJIOHONHU ropsiueil BOABI.

OnpeneneHue KoOJIMYECTBA TEIUIOTHI, IIOJYYEHHOIO BOJOW IIpuU
TErI000MeHeC HAarpEThIM METAIUTUIECKUM IHITUHAPOM.

Ornpezenenrie MOITHOCTH TEIJIOBBIX OTEPh (3akoH HpioToHa-Puxmana).
Ornpenenenne yaenbHOU TEMIOEMKOCTH BEIIECTBA.

Hccenenoanue nporecca uCapeHusl.

OmnpeneneHne OTHOCUTENBHON BIaXKHOCTH BO3/yXa.

Ornpenenenre yAeabHON TEIUIOTHI IJIaBJICHUS JIbJA.

Pazgen 2. DiekTpoMarHeTrusm.

Tema

2.1. DiIeKTpHYecKne

ABJICHUA.

Onexrpuszauus Tea. 3apsa. 3aKoH coxpaHeHus 3apsjaa. 3akoH Kymnona. Cynepnosunus
AIIEKTPUYECKUX CHII. DnekTpuueckoe moine. Hampsokénnocts. CwunoBbie JmHuU. Pabora cui
anekTpudeckoro nosd. Hanpspkenne. KonnencaTopsl. DHeprus nosist KOHAEHCATOpa

Tema 2.2. IlocTOSIHHBIH 3JIEKTPUYECKUI TOK.

Cuna Ttoka. Hampsokenne. Conpotusienue. 3akoH Owma. IlocnepoBarenbHoe u
napajielibHOe COeIMHEHNE pe3ucTopoB. M3meputensHble npubopsl. 3akoH Oma Ui ydacTka

nenu. [IpeobpazoBanue TpeyronbHHUK-3Be3na. [lorennuan. CumMmeTpus B IEMSX MOCTOSHHOTO

toka. [TpaBuna Kupxroda. Metos skBuBaneHTHOro uctoyHuka. BAX.

Tema 2.3. DjleKTPOMATrHUTHBIE SIBJICHUS.

MarunuTtsl 1 ux cBoiictBa. MaruutHoe nojue. Jlunun marautHo mHaykuuu. Cuna
Awmrepa.

Cuna Jlopenna. Onbitel @apanes. D1eKTpOMarHuTHasE MHAYKLHS.

Jlemoncmpayuu.

CYJITaHOB.

DJeKTpu3anus Tel.

JIBa posa JIeKTpUYECKUX 3apsA0B U B3aUMOIEHCTBUE 3apSHKEHHBIX Tell.
YCTpOUCTBO U JEHCTBUE IEKTPOCKOIIA.

DneKTpocTaTHuecKast UHAYKIHSL.

3aKOH COXpaHEHMs ANEKTPUUECKUX 3aPATI0B.

MonenupoBaHie CHIIOBBIX JIMHHUMA JIEKTPHYECKOTO MOJIS C MMOMOIIBI0 OYMaKHBIX

[IpoBOIHUKY U TUBIIEKTPUKH.

HcTouHMKH TOCTOSSHHOTO TOKA.

JleficTBHS DIIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B KUAKOCTH.

I"a3oBBrii1 pa3psa.

H3mepenue cuibl TOKa aMIepMeETpPOM.

H3MepeHue 3JIEeKTPUYECKOr0 HAIIPSKEHUS BOJIbTMETPOM.

Peocrar u MarasuH cOlpoTUBICHUM.

BzaumopeiicTBue NOCTOSIHHBIX MArHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH PA3AEIEHUS IMOJIOCOB MAarHUTA.



MoaenupoBaHre MarHUTHBIX MOJIEN TOCTOSSHHBIX MArHUTOB.
OmneIT OpcTena.

MarnuTHoe 1noJje Toka. DJIeKTPOMAarHurT.

JlelicTBME MAarHUTHOTO TTOJISI HA IPOBOJIHUK C TOKOM.
DIEKTPOABUTATENb TIOCTOSIHHOTO TOKA.

OnbiTel @apages.

DIIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamophvie pabomul u onvimai.

OneiTel 1O  HAOMIOACHWIO  DJCKTPHU3AIMH  Tel  IMPHU
CONIPUKOCHOBEHUMHU UHIYKLHECH.

WccaenoBanue JeUCTBUS 3IIEKTPUYECKOTO OoJIs Ha

MIPOBOJHUKUU TUAJIEKTPUKH.

COopka u HCTIBITaHUE IEKTPUUYECKOM 1IEMU MOCTOSTHHOTO TOKA.

UccnenoBanue 3aBUCHUMOCTM CWJIBl  TOKA, IPOTEKAIOLIETO YEpe3 Pe3UucTop,

OT HaIIPs’KCHUA Ha PE3UCTOPC U CONMPOTUBJICHUA PE3UCTOPA.

OHBITBI, ACMOHCTPUPYIOIIHUEC  3aBUCUMOCTL  SJICKTPHUYCCKOI'O
CONMPOTHUBJICHUAIIPOBOJHUKA OT €0 JJIMHBI, TUIOIIAAU MMOMICPCUHOI0 CCUCHUA U

Marepuaa.

— Ornpenenenne yAeIbHOTO COPOTUBIICHUS TPOBOTHUKA.

- IIpoBepka npaBuiia CIOKEHUS HANPSIKEHUH TP MTOCIEA0BATEIIBHOM COEIMHEHUN
JIBYX PE3UCTOPOB.

C TOKOM

[IpoBepka mpaBuia it CHIIBI TOKA MPH MAPAIICIbHOM COCTUHEHUN PE3UCTOPOB.
Omnpenenenne 3/1C 1 BHYTpEHHETO CONPOTHUBIICHUSI UCTOYHHUKA TOKA.

[IpoBepka mpasun Kupxroda.

[IpoBepka BbInoaHEHMS 3aKk0Ha OMa /1715 MOJTHOM LETH.

W3ydeHnue BOJBTAMIIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB
(JTaMITbIHAKAJTMBaHUS WIN MOJTYTIPOBOIHUKOBOTO JHOMA).

Omnpenenenne pabOThI AIEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 pe3UcTop.
OmnpezneneHye MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEISIEMOM Ha pEe3UCTOPE.
Omnpenenenne KII/] narpeBatens.

HccrnenoBanne MarHuTHOTO B3aUMOACHCTBUS MTOCTOSIHHBIX MAarHUTOB.

W3ydyeHue MarHUTHOTO TIONSl MOCTOSIHHBIX MAarHUTOB TIPH HUX
00BbETMHEHUUH Pa3ICIICHUH.

HccnenoBanue neiicTBUS 3JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY .
OnbITE, JAEMOHCTPUPYIOLIHE 3aBHCUMOCTh CHJIBI B3aMMOJCHCTBHS KaTyIIKU

U MartvuTa OT CHUJIbI WM HAIIPpaBJICHUSA TOKAa B KAaTYHIKC W OT HaJIUYUA (OTCYTCTBI/ISI)

CEpJICYHMKAB KaTyIIIKE.

N3ydeHne neicTBUS MarHUTHOTO 10JIs1 HA IIPOBOJAHUK C TOKOM.
KonctpynpoBanue u u3ydeHue padboTsl JEKTPOIBUTATES.
N3mepenue KIIJI anekTpoaBUraTebHON yCTaHOBKH.

OnBITHI 110 UCCIENOBAHUIO SIBJIEHUS JIEKTPOMArHUTHOM MHAYKIHMH:

I/ICCJIG,HOBaHI/IGI/BMeHeHI/Iﬁ 3HAYCHHUA U HAIIPABJICHUS MHAYKIIMOHHOT'O TOKaA.



TemaTnueckoe NJIAaHMPOBaHUE YU4eOHOT0 NpeaMeTa

Pa3nes / Tema KosnunuyectBo | DiekTpoHHbIe HM(ppPOBBIE
aK. 4. o0pa3oBaTe/IbHbIE pecypchl
Paszneu 1. TensioBble ABJICHUS 66
Tema 1.1. MonexynspHasi TEOpUs CTPOSHUS 14 https://lesson.academy-

BCIICCTBA U OCHOBBI TCPMOJUHAMUKHA

content.myschool.edu.ru/03/08

Tema 1.2. VI3MeHeHUs arperatHbIX COCTOSIHUN 16 https://lesson.academy-
BEIIIeCTBA content.myschool.edu.ru/03/08
Tema 1.3. ['a30BbI€ 3aKOHBI 16 https://lesson.academy-
content.myschool.edu.ru/03/08
Tema 1.4. TeruioBble MaITUHBI 20 https://lesson.academy-
content.myschool.edu.ru/03/08
KonTtposbHnas pabora no pasaeay 1 2
Pa3nes 2. DinekTpoMarHeTusm 62
Tema 2.1. DneKTpruecKue IBICHUS 16 https://lesson.academy-
content.myschool.edu.ru/03/08
Tema 2.2. [ToCTOSHHBIH IEKTPUUECKUIN TOK 34 https://lesson.academy-
content.myschool.edu.ru/03/08
Tema 2.3. Di1eKTpOMarHuTHBIE SBJICHUS 12 https://lesson.academy-
content.myschool.edu.ru/03/08
KonTpoubHnasi padora no pasgeny 2 2
YcTHBIH 3a4€T 2
BCEI'O 136




