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Егор Беседин


IHosicHuTENbHAA 3aNIMCKA
Conepxxanne IIporpaMmbl HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOW TPaMOTHOCTHU
yyalluxcs U OpraHU3alvio U3y4YeHHus: (U3MKU Ha JCATEIbHOCTHOM OCHOBE. B Hell yuuThIBaroTCs
BO3MOKHOCTH npeaMeTa B peanusauuu TpedoBanuii ®I'OC OO0 k mi1aHupyeMbIM JTUYHOCTHBIM H
MeTarnpeIMETHBIM pe3yibTaTaM 00y4eHHs, a TAK)KE MEKIIPEIMETHBIE CBS3U €CTECTBEHHO-HAYYHBIX
yueOHBIX MPEIMETOB Ha YPOBHE OCHOBHOrO o0Iiero oOpasoBanusi. B mporpamme omnpeaemnstoTcs
OCHOBHBIC LM U3yueHHs] (PU3MKH HA YpPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs, IIAHUPYEMBbIE
pe3yabTaThl OCBOEHHS Kypca (PU3MKH: IMYHOCTHBIE, METAlIPEIMETHbIE, IPeAMETHBIE (Ha 6a30BOM

YPOBHE).

[Iporpamma ycTaHaBIMBaeT pacmpeaeieHue y4eOHOro Marepuasna o TrojaM oOydeHus (1o
KJjlaccaMm), IpeajgaraeT IpUMEpHYIO MOCIE10BAaTEIbHOCTh U3yUEHUSI TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS NPEAMETHOTO COIEpKAHUSA U Y4YETE€ BO3PACTHBIX OCOOCHHOCTEH Y4YalIMXCs, a TaKxkKe
IIPUMEPHOE TEMATUYECKOE IUIAHUPOBAHKUE C YKA3aHUEM KOJIUYECTBA YACOB HAa M3YyUYECHHE KaXKIOU
TEMbl U TPUMEPHOM XapaKTEPUCTUKOW Y4EOHOH AEATENbHOCTH YyYallluXcs, peaju3yeMou IpH
u3yuyeHUH 3TuX TeM. I[Iporpamma MoXeT OBITh HCIIOJIb30BaHA YYMTEISIMU KaK OCHOBA IS
COCTaBJICHUS CBOMX Pa0OYHX MPOTPaMM.

[Tpu pazpaboTke paboueld mporpaMMbl B TEMaTHYECKOM IUIAHUPOBAHMU JOJDKHBI OBITH YUTEHBI
BO3MOYKHOCTH  HCIOJB30BaHUS DIEKTPOHHBIX (IM(POBHIX) 00pa3oBaTeIbHBIX PECYpPCOB,
ABIISIOMIMXCSL  y4eOHO-METOIMYECKUMHU  MarepuanaMud  (MyJbTUMEIUHHBIE  MPOTPamMMBbl,
AJIEKTPOHHBIEC YYEOHUKH M 3aJla4HHUKH, HJIEKTPOHHBIE OMOIMOTEKH, BUPTYyaJbHbBIE JTAaOOpaTOPHH,
UTPOBBIE MPOTPaMMBbI, KOJUIEKIMHM LHM(POBBIX 00pa30BaTEIbHBIX PECYpPCOB), PEATH3YIOLINX
munaktuaeckue BosmoxkHnoctu UKT, conepikaHne KOTOPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00
o0Opa3oBaHUH.

Pabouas mporpaMma He CKOBBIBA€T TBOPUYECKYIO WHUIIMATUBY YYMTENIEH M MPEJOCTaBIISET
BO3MOKHOCTH JIJIS peaTM3aluy pa3InyHbIX METOIUYECKUX ITOAX010B K IPENnoJaBaHHIO0 (GU3UKU IPU
YCIIOBUU COXpaHEHHUsI 0053aTEIIbHON YaCTH CO/IEPIKaHUs Kypca.

OO0mas xapakTepucTHKa y4eOHOro npeamera «puzuka»

Kypc ¢usukn — cucteMooOpasylommidi A €CTECTBEHHO-HAyYHBIX YUYEOHBIX IPEIMETOB,
MOCKOJIbKY (pU3MUYecKre 3aKOHBI JIeKAT B OCHOBE IPOLIECCOB M SIBICHHUM, M3y4aeMBbIX XHMUEH,
Ouosioruei, acTpoHOMHEN U PU3HMUECKOI Teorpaduen.

®usuka — 3TO MPEIMET, KOTOPBIA HE TOJIBKO BHOCHUT OCHOBHOM BKJIAJl B €CTECTBEHHO- HAYYHYIO
KapTUHY MUpPA, HO U MPEAOCTaBISET HauOoJee SCHbIe 00paslbl MPUMEHEHHS HAyYHOTO METOja
MO3HAHUS, T. €. crocoba MONy4YeHHs JTOCTOBEPHBIX 3HAHUU o mupe. Hakowen, ¢uszmka — 310
MpEeIMET, KOTOPBIA Hapsdy C JAPYTMMH €CTECTBEHHO-HAYYHBIMHU IPEIMETaMU JOJDKEH JaTh
IIKOJIbHUKAM TIPEACTaBIIeHHe 00 YBICKATEIBHOCTH HAYYHOTO WCCIEAOBAaHUS U PAJAOCTH
CaMOCTOATEJIBHOTO OTKPBITUS HOBOT'O 3HAHUS.

OpnHa U3 r1aBHBIX 337a4 (hru3nyeckoro oOpa3oBaHus B CTPYKType o0Iiero o0pa3oBaHusi COCTOUT B
(OpMHpPOBaHUN €CTECTBEHHO-HAYYHOH TPaMOTHOCTH M HHTEpeca K HayKe Yy OCHOBHOH Macchl
oOyyaromuxcs, KOTOpble B JajbHEHIIeM OyAyT 3aHATHI B CaMbIX Pa3HOOOpasHBIX cdepax
nestenbHOCTH. Ho He MeHee BaKHOU 3a/1a4eil SBNSETCS BBISBICHUE M MOATOTOBKA TAJAHTIMBBIX
MOJIOIBIX JTFOACH JUIS TPOOIKSHHSI 00pa30BaHus U abHEHIel mpodhecCHOHATBEHOU JesITeIbHOCTH
B 00JIaCTH €CTECTBEHHO-HAYYHBIX UCCIICAOBAHUM U CO3JaHUH HOBBIX TEXHOJIOTHA.



CornacHo MpUHATOMY B MEXIYHApOJIHOM cooOuiecTBe omnpeneneHuio, «EctecTBeHHO- HaydHas
IPaMOTHOCTh — 3TO CHOCOOHOCTh 4YEJOBEKAa 3aHMMaTh AKTUBHYIO TPAKIAHCKYIO MO3MIHUIO IO
OOIIIECTBEHHO 3HAYMMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMHM HAayKaMH, U €r0 TOTOBHOCTb
MHTEPECOBATbCS €CTECTBEHHO-HAYYHBIMU HJesAMHU. HaydyHO TIpaMOTHBIA YEIOBEK CTPEMUTCS
y4acTBOBAaTh B apT'yMEHTHPOBAHHOM 00CYKICHUU MTPOOIEM, OTHOCSIIIUXCS K €CTECTBEHHBIM HayKaM
Y TEXHOJIOTUSM, UYTO TPEOYET OT HEro CIEAYIOIINX KOMIIETEHTHOCTEH:

— HAYYHO OOBSCHSTD SIBJICHUS,
— OLICHUBATh U MIOHUMATh OCOOCHHOCTH HAyYHOTO UCCIICIOBAHMS,
— UHTEPIIPETUPOBATh JIaHHbIE W HUCIOJIb30BaTh HAYYHbIE JOKa3aTelbCTBa
JUIS TIOJTyYSHHS. BBIBOJIOB. )
N3ydenne (u3nku cocoOHO BHECTH pEINAIONIMKA BKJIaX B (pOpMUpOBAaHHE €CTECTBEHHO-
HAy4YHOH IPaMOTHOCTH O0yYaIOIIUXCS.

enn usydyeHusi yaeOHOro npeamera «pu3nKa»

Lenu u3yuyenus (HU3MKU Ha ypOBHE OCHOBHOI'O 0O0IIEro oOpazoBaHus ompenesieHbl B KoHuenuu
npernojaBanus ydeOHoro mpenmera «@usnka» B 00pa3oBaTelbHBIX Opranuzanusx Poccuiickoit
@enepanyy, peamu3yoIUX OCHOBHBIE 00Ie00pa3oBaTelbHbIe IMPOrPaMMbI, YTBEPKIAEHHOM
pemenneM Komnernn MunucteperBa mpocenieHust Poccuiickoit denepauuu, mpoTokoa oT 3
nexadps 2019 r. Ne [TK-4BH.

Lenu u3yyeHus GU3NKH:

— npuoOpeTeHne MHTEpeca U CTPEMJICHHS OOYYaloIUXCs K HAYYHOMY HM3YUYCHHIO
HOPUPOIBI, PA3BUTHE UX MHTEIUIEKTYyalbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

— pa3BUTHE TPEACTABICHUH O HAyYHOM METOJE IMO3HaHUA M (OPMHPOBAHUE
UCCIIEI0BATENLCKOTO OTHOIICHHS K OKPY/KAIOIIUM SIBIICHHSIM;

— ¢opMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS Kak pe3yjbTaTa H3yYeHHs OCHOB
CTPOCHUS MaTepuu U PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

— dopMHpoBaHHE TIPEACTaBICHUN O poiau (GU3MKK UIs  Pa3BUTHA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA;

— pa3BUTHE TPEICTABICHUN O BO3MOXHBIX chepax Oymymieil nmpodeccruoHanbHON
NESTEIIbHOCTH, CBSI3aHHOM ¢ (U3WKOH, MOATOTOBKA K JajbHeHmeMy OOYYeHHIO B ITOM
HampaBieHuu. JIOCTIKEHHE OTHX IeJied Ha YpPOBHE OCHOBHOro oOmiero oOpa3oBaHUs
o0ecrieynBaeTcsl peIeHUEM CIESAYIOMNX 3a/1a4:

— npuoOpeTeHne 3HaHWH O JUCKPETHOM CTPOCHHMM BEIECTBA, O MEXAaHHUUYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSAX;

— npuoOpeTeHne yMEHUH ONHUCHIBaTh M OOBICHATH (PU3HUECKUE SIBICHUSA C
UCTIOJIb30BaHUEM IOJTyYEHHBIX 3HAHUIA;

— OCBOCHHME METO/IOB pEIICHUS MPOCTEHIINX pacu€THBIX 33Jad C HCIOJIb30BAHHUEM
(bu3nUecKux MoieIel, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33/1a4;

— pa3BUTHE yMEHUH HaOMIOJaTh NPUPOAHBIC SBJICHUS U BBINOJHATH OIBITHI,
nabopaTopHbIe pabOTHI U IKCIIEPUMEHTAJIBHBIE UCCIIEIOBAHUS C UCIIOIB30BaHUEM H3MEPHUTEIbHBIX
npudopoB;

— OCBOCHHE MPUEMOB paboTHI ¢ HH(pOpMAIHEel (PU3NUECKOTO COJEepPKAHUS, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX IOCTIDKEHHSX (PHU3MKH; aHAJIW3 M KPUTHYECKOE OICHMBAHUE
uH(popMmarmy;



— 3HAKOMCTBO CO cdepamu TpohecCHOHATBLHOW EATEIHHOCTH, CBSI3aHHBIMH C
(bU3HUKON, 1 COBPEMEHHBIMHU TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JTOCTH)KCHUSX (PU3NUECKON HAYKU.

IInanupyemMble pe3yibTaThl 0CBOCHHUSI y4eOHOI0 MpeaMeTa

N3ydyenne ¢(u3mku Ha YpOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs HAIPABJICHO HA JOCTHUKCHHE
JTUYHOCTHBIX, METANIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

JIn4yHOCTHBIE pe3yJIbTaThl

B pesynbrate m3yueHus (U3MKA Ha YypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUsy 00yHaroLIerocs
OyayT c(hopMUpPOBaHBI CIIEIYIOIIME TUYHOCTHBIC PE3YIbTAThI B YACTH:

1) narprnornyeckoro BocnuTaHusi:
NPOSIBJIEHUE UHTEPECA K MCTOPUHM U COBPEMEHHOMY COCTOSIHHMIO POCCHHUCKOW(pHU3NYECKON HAYKH;
[IEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCUUCKUX YUEHBIX (PU3UKOB;

2) rpaKIaHCKOro ¥ JyXOBHO-HPABCTBEHHOT0 BOCIIHMTAHMUS:
FOTOBHOCTHL K AKTHBHOMY Y4YaCTHIO B OGCy)KI[eHI/II/I 06H_IeCTBeHHO-3HaLH/IMBIX 1 3TUYECKUX
npo0JeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHUN (PUBHKHU;
OCO3HAHUC BA’JKHOCTHU MOPAJIBHO 3TUYCCKUX NPUHIUIIOB B ACATCIbHOCTH yqéHOFO;

3) 5cTeTH4ecKoro BOCIUTAHMS S
BOCIIPUATHE DCTETHYECKUX KadeCTB (PU3MYECKOM HAyKH: €€ TapMOHMYHOIO IOCTPOEHHUS,
CTPOroCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT'0 IO3HAHUS:
OCO3HaHME LIEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOI'O MHCTPYMEHTAa MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHUSA TEXHOJIOTUN, BAKHEUILEH COCTABIIAIONIEN KYJIbTYpHI;
pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, MHTEPECca K HCCIEI0BATEIbCKOM IeATEIIbHOCTH;

5) popmupoBanust KyJbTYPHI 310POBbS U IMOMHOHAIBLHOIO GJIATOMOTYYHS:
OCO3HaHME IEHHOCTH Oe30macHoro o0pas3a >KM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BAXHOCTH TpaBWJI 0E30MacHOr0 IOBEIEHHUs Ha TPAHCIOpPTE,Ha JI0porax, ¢ AJIEKTPUUECKUM U
TEIUIOBBIM 000PYZOBaHUEM B JIOMAIIHUX YCIOBUSIX;
c(OPMHPOBAHHOCTh HaBbIKA peIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OUIMOKY M TaKOTo e IpaBa
y APYTOro YeJI0BEKa;

6) TpynoBoro Bocnuranus:
AKTMBHOE YyYacTHE B pEIICHUM IPAaKTHYECKHX 3amad (B paMKax CEMbH, O0Opa3oBaTEIbHON
OpraHM3alliH, TOPO/a, Kpas) TEXHOJIOTMYECKOW M COIMAIbHOW HANpaBICHHOCTH, TPEOYIOIIUX B
TOM 4YHUCIIe U PUINUECKUX 3HAHUIA;
MHTEPEC K IPAKTUYECKOMY U3YUEHHIO IPO(ECCH, CBI3aHHBIX ¢ (PU3HKOIL;

7) 3K0JIOrHYeCKOro BOCIIMTAHUSA:
OpHEHTAIUs Ha MPUMEHEeHNEe (PU3MYECKUX 3HAHHW JJIS PEelICHHUs 3a/1a4 B 00JIACTH OKpYXKarouen
CpCAbl, IJIIAHUPOBAHUS ITOCTYIIKOB U OLICHKU UX BO3MOKHBIX HOCHGHCTBHﬁHHﬂ Opr)KaIOH_[eﬁ CpCanl;
OCO3HAHHE TII00AIBHOTO XapaKTepa YKOJOTHYECKUX IPOOJIEM U ITyTeH X PEICHHS;

8) ajanTanuy Kk U3MEHSIOIUMCS YCIOBHSIM CONMAIBLHOMN H MPHPOIHON Cpebl:
NoTpeOHOCTh BO B3aUMOJICHCTBUU TPH BBINOJIHEHUN HCCIEIOBAHUN W TPOEKTOB (PU3UUECKOM
HaIIPaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUAM JPYTHX;

MOBBIIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JEATeNbHOCTh; MOTPEOHOCTH B
(bopMHpPOBaHNUN HOBBIX 3HAHUM, B TOM YHCIIe (OPMYITUPOBATH UICH,



MIOHATUS, TUIIOTE3BI O PU3HUECKUX OOBEKTAX U SIBICHUIX;

0CO3HaHME Ae(PUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;
IUIAHUPOBAaHUE CBOETO PA3BUTHUS B NPUOOPETEHHHM HOBBIX (DM3WYECKHX 3HAHUM; CTpeMIIeHHUE
aHAJM3UPOBATh M BBISBIISATH B3aUMOCBSI3U MPHPOJIBI, 00IIECTBA U

HKOHOMHKH, B TOM YHUCIIE C UCTIOIb30BaHUEM (PU3HUECKUX 3HAHMIA;

OLIEHKA CBOMX JCUCTBUI C YUETOM BIIMSHUS Ha OKPYXKAIOIIYIO CPEIy, BO3MOXHBIX II00ATBHBIX
IIOCIIECTBUMN.

MeTtanpeamMeTHble pe3yJibTaThl

B pesysnbrare ocBOGHHUSI POrpaMMel 1Mo (pu3KMKe HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus Yy
oOyuyaromerocss  Oyayr  chopMUpOBaHBI ~ METalpeAMETHBIE Ppe3yJbTaTbl, BKIIOYAIOIINE
MO3HABATENIbHbIC YHUBEpCAJbHbIE Yy4ueOHbIC MAEWUCTBUS, KOMMYHHMKATHBHBIC YHUBEpPCAJIbHBIC
yueOHBIE ICUCTBUSL, pETyISATHBHbBIC YHUBEPCATbHbICYUeOHbIE ICHCTBUS.

ITo3HaBaTeIbHbIe YHUBepca/bHbIE yueOHbIe AeiicTBUS

ba3oBble j1oruyeckue 1eMcTBUA:

BBISIBIIAITh U XapaKTEPH30BaTh CYIIECTBEHHbIC NPU3HAKU OOBEKTOB (SBJICHHUI); yCTaHABIHWBATh
CYLIECTBEHHBIN MPHU3HAK KJIACCH(PUKALINN, OCHOBAHHUS

Uit 0000IIEHUS ¥ CPAaBHEHMUS;

BBISIBJIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHMs B paccMaTpuUBaeMbIX (akTax, JaHHBIX H
HaOJIOACHUAX, OTHOCAILIMXCS K (PU3NUECKUM SIBICHUSM;

BBISIBJIATh TIPUYMHHO-CJICJICTBEHHBIE CBS3M NMPH HU3YYCHUU (PU3UUECKUX SIBICHUH M IMPOIECCOB,
JieNaTh BBIBOJBI C MCIOJIB30BAHUEM JETYKTUBHBIX U WHAYKTUBHBIXYMO3AKIIOUEHHUH, BBIABUIATh
THIIOTE3bI O B3aUMOCBS3IX (PU3HUECKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpaTh croco® pemeHus yueOHOH (u3M4ecKoil 3amayn (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pELICHMSA, BbIOOp HanOojee MOAXOAALIET0 € Y4ETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTelbCcKue AeiiCTBUA:

HCIIOJIB30BATh BOHpOCBI KakK I/ICCHGILOBaTGJIBCKI/Iﬁ I/IHCTPYMCHT IIO3HAaHUA,

HpOBOI[I/ITB 1o CaMOCTOATCIBbHO COCTaBHeHHOMy HJIaHy OIIBIT, HGCJIO)KHBIf/'I (I)I/IBI/I‘-IGCKI/Iﬁ
BKCHepI/IMeHT, HCGOJIBH_IOG HUCCICOIOBAHUC (I)I/IBI/I‘-IGCKOFO SABJICHHA, OLICHHUBATh HA HpI/IMeHI/IMOCTB 158
,Z[OCTOBCpHOCTB I/IH(l)OpMaLII/IIO, HOJIy‘-IeHHYIO B X0J€ UCCJICA0OBAHUA UIIN BKCHepI/IMeHTa;
CaMOCTOSITENIFHO (OPMYJIMPOBAaTh OOOOLICHUS M BBIBOJABI IO pe3yjbTaTaM IPOBEAEHHOTO
HAOJII0ICHUS, OIIBITA, UCCICIOBAHUS;

MPOTHO3MPOBATh BO3MOXHOE  JalbHEWIIee pa3BUTHE  (U3HUECKUX  MPOIECCOB,a TaKKe
BBIABUT'aTb Hpe,Z[HOHO)KCHI/ISI 06 nx paBBI/ITI/II/I B HOBBIX yCHOBI/IHX 1 KOHTCKCTax.

Padora ¢ undopmanueii:

OPUMEHATh  pa3jMyHble METOJbl, MHCTPYMEHTBl M  3alpochl MpH  IOHCKE U 0TOOpe
MHGOPMALIUY WK TaHHBIX ¢ YYETOM MpeIoKEHHON yueOHoH (pu3nueckoit 3amauu;
aHaJTM3UPOBaTh, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATh MH(GOPMAIMIO PA3IUYHBIX BHUJIOB H
(dbopM TpecTaBIeHUS;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO (opMy TpeAcTaBieHUs HHDOpMAIMH U
WITIOCTPUPOBATh pPelllaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, IMarpaMMaMu, MHOM rpaduKoi u ux
KOMOMHAIIHSIMH.

KoMMyHUKAaTHBHbIE YHUBepPCaJbHbIe y4eOHbIe TeicTBHA:
B XO0J€ OO0CYXIeHHs ydeOHOro MaTepuana, pe3ylbTaToB JabopaTOPHBIX pPAa0OT U MPOEKTOB



3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl U BBICKA3bIBaTh WJCH, HAIlCJICHHBIC Ha
pelIeHre 3aJa91 U ToIepKaHue 0IaroxenaTeIbHOCTH OOIIECHUS;

COTIOCTABJIAITh CBOHM CYXKICHHS C CYXICHUSAMU JAPYTUX YYACTHUKOB JUANOra, OOHApYXHBAThH
pa3iuyre U CXOJCTBO MO3UIINN;

BBIP2XKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U MICHhMEHHBIX TEKCTaX;

MyOMUYHO TPEJCTABISITh PE3YyIbTAThl BBHIMOTHEHHOTO (DU3MYECKOTO OmbITa (IKCIEPUMEHTA,
HCCIIEI0OBaHUS, IPOEKTA).

MMOHUMATh U MCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHON U WHINBUAYATHHONH PaOOTHINIPH pEIICHUH
KOHKPETHOU (hU3MUeCKOi poOIeMbl;

MPUHUMATH [IETH COBMECTHOW JEATEIBHOCTH, OPTaHU30BBIBATh NEHCTBHUS MO €€ JOCTHKCHHIO:
pacipenensaTb poir, 00CyKIaTh MPOIECCHl U Pe3yIbTaThl COBMECTHOU paboThl, 0000IIaTh MHEHUS
HECKOIBKHX JIOJICH;

BBITIOJTHSATH CBOIO YaCTh Pa0OTHI, JOCTUTAsI KAYECTBEHHOTO Pe3yibTaTa Mo CBOEMY HAIIPABJICHUIO U
KOOPJIUHUPYS CBOU JCHCTBUS C IPYTUMHU YWICHAMH KOMaH/IbI;

OIICHMBAaTh KAaueCTBO CBOETO BKJaJa B OOMUH TPOAYKT IO KPUTEPUSM, CAMOCTOSTEIBHO
chOpMyJIUPOBAHHBIM YYACTHHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YHMBepcaJbHble y4eOHbIe 1eiiCTBHA

Camoopranusanms:

BBISIBJIATH MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalMsX, TPEOYIOIIUX JUIs pEIICHUs
(bu3NUeCKUX 3HAHUMH;

OpUEHTHPOBATHCS B PA3IUYHBIX MOAXOAAX HMPHUHIATHUS pPEUICHUM (MHAMBUIYaJbHOE, NPUHITHE
pellIeHus B IpyIe, NPUHIATHE PELLIEHUI TPYIION);

CaMOCTOSITENIFHO COCTABJISITh AITOPUTM pelieHNs (PU3NIecKOi 3aa4y UM MJIaHa UCCIIECAOBAHMS C
y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATD IpeJiiaraeMble
BAPUAHTHI PELICHUN;

7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHHE.

CaMOKOHTPOJIb, YMOLHOHAJIBbHBINH HHTEJVIEKT:

JlaBaTh aJIeKBATHYIO OLIEHKY CUTYAIlH U MpeaaraTh I1aH e€ U3MEHEeHHUS;

OOBSICHATh MPUYUHBI JOCTHXKEHHS (HEAOCTHIKEHHSI) Pe3yIbTaTOB ACATEIbHOCTH, JaBaTh OLCHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBIOJHEHUS (PU3UUECKOTO
UCCIICIOBAaHMUSI MJIM TIPOEKTA) HAa OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHMBIIMXCS CHUTYyallWH,
YCTAQHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIETH U YCIOBHSIM.

CTaBUTh ce01 Ha MECTO JpPyroro 4ejoBeKa B XOJA€ Clopa WIM JUCKYCCHH HAa HayYHYIO
TeMy, IOHUMATh MOTUBBI, HAMEPEHHS U JIOTUKY APYTOTO.

NPU3HABAaTh CBOE MPaBO Ha OIIMOKY NMPH peHIeHUH (U3NYECKUX 3a7ad WM B YTBEPKICHHUIX
Ha Hay4YHBIE TEMbI U TaKOE K€ MPaBO APYTOro.

IIpeameTHbIe pe3yabTaThl

K xoHniy o0yuenus B 8 kjacce rnpeiIMeTHbIE pe3yIbTaThl Ha 0A30BOM YPOBHE JOJKHBI OTPaXaTh

c(OPMHPOBAHHOCTH y O0YHAIOIIUXCA YMEHUH:

UCTOJIb30BATh MOHATHSA: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE JABMKCHHE aTOMOB U MOJIEKYI,

arperaTHble COCTOSIHMS BEIIECTBA, KPUCTAJUIMYECKHME W aMop(Hble Tela, HACHIIEHHBIH U

HEHACBIIIEHHBIN Map, BIAXKHOCTb BO3yXa, TEMIIEparypa, BHYTPEHHSS SHEPTHUs, TEIUIOBOU

JBUraTeNlb, DJIEMEHTAPHBIM d3JCKTPUUYECKUN 3apsijl, AJIEKTPHUYECKOE TOje, NPOBOJHHKH U

TM3JICKTPUKH, TOCTOSIHHBIM 3JIEKTPUYECKHI TOK, MATHUTHOE TOJIe;pa3inyaTh SBJICHUS (TEIIOBOE

pacumpeHue u cxaTue, Terionepeaaya, TeIIoBOe paBHOBECHE, CMauylBaHHUE,
KalWUIsIpHbIC SIBIICHUA, UCTIapeHue, KOHJIEHCAIHs,



TIJIaBJICHUE, KpUCTAJUTU3aLUS (oTBepaeBaHKE), KHUIIEHHE, TeEIUIoNepeaaya
(TerIONpPOBOIHOCTh, KOHBEKIWS, W3IYUYEHHUE), JJIEKTpHU3alus TeJl, B3aUMOJEHCTBUE 3apsiOB,
JEUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE, B3aUMOIECHCTBUEMATHHUTOB, JACHCTBUE
MAarHuTHOTO TOJIsi HAa TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHASMHIYKLHUSA) IO OTIMCAaHUIO
WX XapaKTEepHBIX  CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHPYIOMIHNX JTaHHOE GU3NYECKOE SBIICHUE;
pacrmo3HaBaTh NPOSBICHUE U3yUYEHHBIX (DU3MUECKUX SBICHUI B OKPYIKAIOIIEM MUPE, B TOM YHCIIe
(bu3nUYeCcKre SIBICHUS B IPUPOJIC: TOBEPXHOCTHOE HATSKEHUE U KAlTWJUIIPHBIC SIBJICHUS B TIPUPOJIE,
KPUCTAILIBI B ipupoie, uanyuenue CoHIa, 3aMep3aHue BoJOEMOB, MOPCKUE OpU3bI, 00pa3oBaHUE
pOCHI, TyMmMaHa, WHeEs, CHEra, JJIGKTPUYECKHE SIBICHUS B aTrMocdepe, SIEKTPHUECTBO KUBBIX
OpPraHW3MOB, MarHUTHOEMOJE 3eMH, Apei( MOIIOCOB, POJIb MATHUTHOTO TOJS IS KU3HU Ha
3emite, MONSIPHOE CHSIHHUE, MPU STOM TEPEBOAMTH MPAKTUUYECKYIO 33/1ady B y4eOHYIO, BBIICIATH
CyIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUM;
OIKCHIBATh M3YYCHHBIE CBOMCTBA TeN U (DU3MUECKHE SBICHHUS, UCIONB3Ys (PU3HMUECKHUE BEIIUINHBI
(Temneparypa, BHYTPEHHSIS SHEPrus, KOJIMYECTBO TEIUIOTHI, yAEJIbHAS TEIJIOEMKOCTh BEIIECTBA,
yJenbHas TEeIUIoTa IJIaBJICHUS, yIeIbHAas TeIIoTa Mapoodpa3oBaHus, yeIbHAS TEIJI0Ta CTOPAHUS
TOTUIMBA, KOI(PQPUIIMEHT MOJIE3HOTO NEUCTBUS TETUIOBOM MAIIMHBI, OTHOCUTENIbHAS BIAXKHOCTh
BO3/yXa, OJJIEKTPUYECKUU 3apsii, CHJIa TOKA, JJIEKTPUUYECKOE HAMNPSHKEHUE, CONPOTHUBIIEHUE
MIPOBOHHKA, Y/IETHHOECONPOTHUBIICHUE BEIIECTBA, pa00Ta U MOIITHOCTH MJIEKTPUIECKOTO TOKA), IPH
OMHMCAaHWUU TIPABUIILHO TPAKTOBATh (PM3MUECKUN CMBICI UCIOIB3YEMBIX BEIHYWH, 0003HAYCHUS U
€IUHULIB (U3UYECKUX BEIMYWH, HAXOAWTH (OPMYIBI, CBSI3BIBAIOIIME JAaHHYIO (HU3HUECKYIO
BEITMYHMHY C JPYTMMH BEIUYUHAMH, CTPOUTH TpadUKd HM3YYEHHBIX 3aBHCHUMOCTEH (U3MUECKUX
BCJIUYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBICHUS M MPOIECCHI, HCIOJIb3YS OCHOBHBIC
MI0JIO)KEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOpUU CTPOEHUS BELIECTBA,IPUHIUI CYNEPIO3ULIAN
noJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia,3akoH OMa A yvyacTKa LEMH,
3akoH J[xoyns—JleHna, 3aKOH COXpaHEHUS SHEPTUH,IIPH ITOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3aIlUChIBaTh €I0 MaTEMaTHUECKOEBBIPAKEHHE;

OOBSICHATh (PU3NYECKHE MPOIECChl M CBOMCTBAa TEl, B TOM YHWCIE U B KOHTEKCTE CHUTYaIHi
IIPAKTUKOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUUMHHO-CIEACTBEHHBIE CBSI3U, CTPOMTH
oO0bsicHeHHe W3 |—2 JOrMYecKMX IIaroB ¢ OMOpod Ha 1—2M3y4yeHHBIX CBOWCTBA (PU3MUECKUX
SABIICHUN, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3aJaud B 2—3 JEHCTBHA, HCIIONB3YS 3aKOHBI U (OPMYJIBI, CBSA3BIBAIOIINE
¢u3nyeckue BETUUMHBL: HAa OCHOBE aHAIW3a YCIIOBHS 33Jaydl 3alHCHIBAaTh KPATKOE YCIIOBHE,
BBISIBJIAITh HEAOCTATOK JAaHHBIX JUIS PpEHICHUs 3aJaud, BbIOMpAaTh 3aKOHBI U  (HOPMYJIHI,
HEOOXoAUMBIE it €€ pelIeHUs, MPOBOAUTH PACUYETHI M CPABHHUBATH MOJIyYEHHOE 3HAYCHHE
($u3nUecKoil BEMTUUNHBI C U3BECTHBIMU JTaHHBIMU;

pacro3HaBaTh MpoOJIEMbl, KOTOPHIE MOXKHO PELIUTh MPH OMOIIH (PU3NIECKUXMETO/I0B, UCTIONb3YS
ONHCAaHUE MCCIEAOBAaHUS, BBIACIATH IPOBEPSIEMOE IPEAIOIO0KEHUE, OLEHUBATh NPaBUIBHOCTh
MOpsI/IKa IPOBEIEHUS UCCIEA0BAHNS,IENIAaTh BEIBOIBI;

NPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUA WM (U3NYECKUX CBOWCTB Tell
(KanwLIsIpHbIE SIBIEHUS, 3aBUCUMOCTB JIaBJIECHUS BO3/lyXa OT €ro o0bEMa, TEMIIEPATYPbI, CKOPOCTU
IIpoLecca OCThIBAHMS U HArpEBaHUs IPU U3IYUYEHUH OT LIBETA M3Jydaroumed  (IOrJIoLarouieil)
MIOBEPXHOCTH,  CKOPOCTh UCIApEHUs  BOJBI OT TEMIEPATYphl KUAKOCTU U IUIOLIAAN €€
MIOBEPXHOCTHU, 3JIEKTPHU3ALUs TE€I U B3aUMOACHCTBHE IEKTPUUYECKUX 3aps0OB, B3aUMOAECUCTBHE
IIOCTOSIHHBIX MAarHuTOB, BU3yaJIM3allisl MAarHUTHBIX IIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUSA
MarHMTHOTO I10JI Ha IPOBOJIHUK C TOKOM, CBOMCTBA JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENS
MIOCTOSIHHOTO TOKa): (hOpMYJIHPOBATh HpPOBEpsSEMbIEe MPEATNOJIOKEHHUS, COOUPATh YCTAHOBKY U3
MPEIOKEHHOTO 000PYAOBaHMS, OIIUCHIBATH X0 OIBITA U (HOPMYITHUPOBATHBHIBOIBL;

BBITIOJHATH MPSMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBLHONW BIa)KHOCTH BO3/lyXa, CHJIbI TOKA,
HaNpsDKEHUsI C HCIIOJIb30BAaHUEM AaHAJOTOBBIX NPHUOOPOB W JATUYMKOB (PU3MUYECKUX BEITUYHUH,



CpaBHUBATh PE3YyJIbTAThl U3MEPEHUN C YUETOM 3aJJaHHOM aOCOITIOTHOM MOTPELIHOCTH;

NPOBOJUTH HCCIICAOBAHHE 3aBUCUMOCTH OJHOW (PU3UYECKOM BEIMYMHBI OT JAPYro c
MCTIOJIb30BAHUEM MPSIMBIX H3MEPEHHUI (3aBUCHMOCTh CONPOTUBJICHUSI MPOBOJHUKAOT €TO JAJTUHBI,
TUIOIAH TTOTIEPEYHOT0 CEYCHHUS U YJeIbHOTO COTPOTUBIICHHUS BEIIECTBAPOBOIHHUKA, CHIIbI TOKA,
UAYIIETO Yepe3 MPOBOJAHUK, OT HANPSIKEHUS Ha MPOBOJHUKE, UCCIIEIOBAHUE TOCIEI0BATEIHHOTO
Y MapaJIeIbHOTO COEAMHEHHUH MPOBOAHMUKOB): TUIAHUPOBATh UCCIIEJOBAHUE, COOUPATh YCTAHOBKY
U BBINONHATH HW3MEPEHHUs, CIEeAys MpeIOKEHHOMY IUlaHy, (HUKCHpPOBAaTh pe3yJIbTaTh
MOJyYeHHOM 3aBUCHMOCTH B BHJAE TaOMUIl M TpaduKoB, JenaThb BBIBOABI IO pE3yJbTaTaMm
UCCIICIOBAHMS;

MIPOBOJIUTh KOCBEHHbBIC M3MEPEHUs (U3UUECKUX BeIUYHMH (yIeNnbHas TEIUIOEMKOCTh BEIIECTBA,
COIIPOTHBIIEHHE IPOBOJHUKA, pabdOTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA): IUIAHUPOBATh
U3MEpEeHus, COOUpPATh FKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYS MPEIOKEHHOW MHCTPYKLUUHU, U
BBIUUCIIATH 3HAUEHUE BEJTMYUHBI;

co0JroIaTh MpaBuiIa TEXHUKK OE€30MACHOCTH MU paboTe ¢ 1ab0paTOPHBIM 000pyI0BaHHEM;
XapaKTepu30BaTh MPUHIIMIIBI AEUCTBUS N3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OOPOH
Ha MX OMUCaHHWs (B TOM YHUCIIE: CHUCTEMa OTOIUICHHS [IOMOB, TMTPOMETp, MapoBas TypOuHa,
amIepMeTp, BOJBTMETP, CUETUYMK SIICKTPHUUECKOU SHEPTHH, SJIEKTPOOCBETHTEIbHBIC MPHUOOPHI,
HarpeBaTejbHbIE AIEKTPOIPUOOPHI (IPUMEPHI), IITEKTPHUUECKUE TPETOXPAHUTEIH, HIEKTPOMArHuT,
AJIEKTPOABHUraTeNb TOCTOSHHOTO TOKA), HCIIOJIB3Ys 3HAHUA O CBOMCTBAaX (PM3UYECKUX SBICHHHA U
HE00X0IMMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh NMPOCThIE TEXHUYECKUE YCTPOWCTBA W M3MEPHUTEIbHBIE MPHUOOPHI MO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETP,TUTPOMETP, ABUTATEIh
BHYTPEHHETO CTOpPaHUs, 3JEKTPOCKOI, PEOCTaT), COCTABIISATH CXEMBbl AJIEKTPHUECKUX LEMNel ¢
MOCJIeI0BATEIbHBIM U TapAIIIEIbHBIM COCTUHEHNUEM HIIEMEHTOB, Pa3inyas yCIOBHbIE 0003HAYCHHUS
3JIEMEHTOB 3JIEKTPUUECKUX IETICH;

NPUBOAUTE TPUMEpPHI (HAXOAUTh HMH(GOPMAIMIO O MPHUMEPAX) MPAKTHUECKOTO HCIIOIb30BaAHHS
(bu3MYECKUX 3HAHUW B MOBCEJIHEBHOM XU3HU NI oOecriedeHusi 0e30MacHOCTH PU OOpaIeHU! ¢
npubopaMd M TEXHHYECKUMH YCTPOMCTBAMHM, COXPAHEHMS 3[0pPOBbS M COONIOACHHUS HOPM
HKOJIOTMUYECKOTO MOBE/ICHUS B OKPYIKAIOILEH Cpene;

OCYIIECTBIIAATh TMOMCK HH(popManMu (U3NIECKOTO coaepkaHuss B MHTepHeTe, HA OCHOBE
UMEIOIINXCS 3HAHUH U ITyTEM CpaBHEHHSI TOTIOJIHUTEIBHBIX HCTOYHUKOB BBIIEIATH HH(POPMAIIHIO,
KOTOpas SBISETCA MPOTUBOPEUYMBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;

UCTOJb30BAaTh IPH  BBINOJHEHMHM YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(bu3NUECKOro conepKaHusl, ClIpaBOYHbIE MaTEpUaIbl, pecypchl ceTulIHTepHeT, BIaAeTh NpUEMaMu
KOHCIIEKTUPOBAaHUs TEKCTa, MpeoOpazoBaHHs HHGOPMAIMM W3 OJHOW 3HAKOBOW CHUCTEMBI B
ApYTyIo,

co3JlaBaTh COOCTBEHHBIE MMMCbMEHHbIE M KPaTKHE YCTHbIE cOOOIIeHus1, 000011as nHhopMaIuo u3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COAEp)KaHUs, B TOM 4YHCIE MyOIMYHO NPEACTaBIATH
pe3yabTaThl TMPOEKTHOM MM HCCIENOBATEIbCKOW JESTEIBHOCTH, IPH OSTOM TI'PaMOTHO
UCTOJIb30BaTh M3YyYEHHBIH MOHATUHHBIN ammapar Kypca (pU3MKH, COMpPOBOXIATh BHICTYIJICHHE
[IPE3CHTALNEM;

IIPU BBIMOJHEHUHN Y4YE€OHBIX NMPOEKTOB M MCCIEIOBAHUN (PU3UUECKUX IPOLIECCOB paclpeneiTh
0053aHHOCTH B IPyIIE€ B COOTBETCTBUH C MOCTABJICHHBIMH 3a/1a4aMH, CJICAUTH 32 BBHIIIOJHEHUEM
IUIaHa JEHCTBHM W KOPPEKTHPOBAaTh €ro, aJeKBaTHO OICHUBATh COOCTBEHHBIH BKJIaa B
JESITebHOCTD TPYIIBI, BHICTPAaUBAaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBHE, MTPOSBIISISl TOTOBHOCTD
pasperiatb KOH()IUKTHI.

Conep:xanue yueoHoro npeamera Pasnen 1. TemoBble siBiaeHns.

TennoBoe nBuxenue. TeroBoe paBHOBecwe. Temmeparypa. BuyTpenusst sueprus. Paborta u



teronepenava. TermonpoBonHocTs. KonBekuusa. M3nyuenue. KonnuecTBo TEoTsl. Y enbHas
TerI0EMKOCTh. Pacuér xonmuuecTBa TEIUIOTH MpHU TeruiooOMeHe. CropaHue TOmIuBa. Y AeiabHas
TEIUIOTa CrOpaHUs TOIUIMBA. 3aKOH COXPAHEHHUS M IPEBPALLEHUS SHEPIUU B MEXAHUYECKHUX U
TEILIOBBIX IIpoLECCax.

Jlemoncmpayuu.

Habmionenne OpoyHoBckoro naBwxkeHus. HaOmonenne auddysun. Habmronenue sBaeHuit
CMauyMBaHMs U KaWUILIPHBIX sBiIeHuH. HaOmonenue temmoBoro pacmmpenus ten. M3meHenue
JaBJICHUs ra3a MpU M3MEHEHUH 00bEMa M HArpeBaHMU WM oxyaxjaeHuH. [IpaBuia m3mepeHus
TemnepaTypbl. Buabl Temonepenaun. OxnaxaeHue npu coBeplieHud paboTel. HarpeBanue mpu
COBEpILEHUH PadOThl BHEIIHUMU cuiaMu. CpaBHEHHUE TEIUIOEMKOCTEH pa3IUYHbIX BEIIECTB.

Jlabopamopnvie pabomvl u Onvimoi:

OnbITH IO O0OHAPYKEHHUIO NEHCTBHS CUIJI MOJICKYJIIPHOTO MPUTSDKEHUS. ONBITHI IO BBIPAIIIMBAHUIO
KPHUCTAJJIOB TIOBApPEHHOW coyid WM caxapa. OmbITHl 1O HAaOJIOJCHHUIO TEIJIOBOTO PACIIMPEHUS
ra3oB, JXUAKOCTeH M TBEPABIX Ten. OnpeneneHue AaBIeHUs Bo3ayxa B 6ayuioHe mmpuna. OnbIThI,
J€MOHCTPHPYIOIIUE 3aBHCUMOCTB IaBJICHUS BO3/1yXa OT €ro 00bEMa M HarpeBaHMs MITH OXJIAXKICHHSL.
[TpoBepka runoTe3bl JTUHEHHON 3aBUCHMOCTH JUIMHBI CTOJOMKA JKUAKOCTH B TEPMOMETPHUYECKON
TpyOke oT Temmeparypsl. HaOmioneHue u3MeHEHHs] BHYTPEHHEW SHEpruH Tejla B pe3ysbTaTe
TeruIonepeaun U paboThl BHEIIHUX CHII. MccnenoBanue siBJIeHNS TEINIOOOMEHA IPU CMEIIMBAHUH
XOJOOHOW M Tropsiued Boabl. OmnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM mpu
TEIUIOOOMEHE C HAarpeThiM METAUTMYEeCKUM LMIMHApPoM. OmnpeneneHne yaeabHONH TEr0EMKOCTH
BELIECTBA.

Pa3znen 2. U3MeHeHMe arperaTHbIX COCTOSIHMI BelllecTBA.

IInaBneHue u oTBEpAEBaHUE KPUCTAIUIMUECKUX TeJ. Y AeIbHAs TEIUloTa IiasieHus. Mcnapenue n
koHaeHcanusa. Kunenue. BinaxxHocTs Bo3ayxa. Y aenbHast TeruioTa napoodpazoBanus. O0bscHEHHE
U3MEHEHHUsl arperatHoro COCTOSIHMSI BEILIECTBA HAa OCHOBE MOJIEKYJSIPHO-KMHETUYECKUX
npencrapineuid. IlpeoOpa3oBanue SHEpruM B TEIUIOBBIX MallMHAX. J[BUrarenb BHYTPEHHETO
cropanus. IlapoBast TypOuna. KIIJ TteroBoro paBuratens. OKOJOTHUECKHE IMPOOJIEMBI
HCIIOJIb30BaHUs TEIUIOBBIX MAIIIHH.

Jlemoncmpayuu.

Habmionenne kumnenus. HaOmioneHue NOCTOSHCTBA TeMIIEpaTyphl NpH IUIaBIeHHH. Mojenu
TEIUIOBBIX JBUTaTENICH.

Jlabopamopnvie pabomvl u Onvimoi:

HccnenoBanue mpouecca ucnapeHus. OnpeneneHne OTHOCUTEIbHONW BIAXKHOCTH BO3AyXa.

Ornpenenenue yAelnbHOU TEIUIOTHI IJIABJICHUS
JBJA.

Pasnen 3. DuekTpuyeckue siBJIeHHS.

Onextpuzanus Tena. J[Ba poma snEeKTpUYECKUX 3apsioB. B3auMopeicTBHe 3apsyKEHHBIX TEll.
IIpoBOAHMKYM, IUANEKTPUKH U TOJIYNPOBOJHUKU. OJEKTPUYECKOE I10JI€. 3aKOH COXPAaHEHUs
ANEKTPUYECKOro 3apsna. JlemuMocCTb 3JIEKTpUYEcKOoro 3apsaa. OneKkTpoH. CTpoeHHe aToMa.



OnexTpuueckuii ToK. JleficTBHE 3JIEKTPUUECKOI0 OISl Ha AJIEKTpUUYECKUE 3apsabl. IcTOUHNKH TOKa.
Onexrpuueckas 1enb. Cuna Toka. DIEKTPUUECKOE HAPSKEHUE. DIEKTPUUECKOE COIPOTUBIICHHUE.
3akon Oma ans yuactka nenu. IlocienoBarenbHoe M mapajuienbHOe coequHeHue. Pabora u
MOIIHOCTb 3JIEKTPUUYECKOT0 TOKa. 3akoH [xoyins — Jlenna. KopoTkoe 3aMbikanue.

Jlemoncmpayuu.

Onexrpuzanus Ten. JlBa poja 3JIEKTPUUYECKMX 3apsA0B M B3aUMOACHCTBHE 3apsyKEHHBIX TEIl.
YCTpolCTBO M JEHCTBUE 3JIEKTPOCKONA. DJIEKTPOCTATHUECKas MHAYKLIMS. 3aKOH COXPaHEHUs
AJEKTPUYECKUX 3apsiaoB. IIpoBOAHMKM UM AMAJIEKTpUKU. MoJaenupoBaHUE CUIIOBBIX JIMHUUN
JJIEKTPUYECKOTO MOJsA. VICTOYHUKM IOCTOSSHHOrO TOKa. JIEMCTBUSA DIIEKTPUYECKOrO TOKA.
ONEeKTpUUECKUH TOK B XKHUAKOCTU. ['a30BbIi pa3psan. M3mMepeHue cuiabl TOKa aMIEPMETPOM.
N3mepenue 3J1eKTpUYeCcKOro HalpsKeHNs BOJIbTMETpoM. Peoctar u Mara3uH COIpOTHUBIICHUM.

Jlabopamopnvie pabomul u onvimoi:

OnbITH IO HAOJIOJICHUIO JIEKTPU3AIMH TeJ MHAYKIKUEH U IpU CONPUKOCHOBeHUH. MccnenoBanue
JEUCTBUS JEKTPUUYECKOTO IO Ha MPOBOJHUKU M IUAJIEKTpuku. COOpKa M MpoBepka padOThI
JJIEKTPUYECKOM LENH MIOCTOSHHOIO TOKa. Mi3mMepeHue u peryanpoBaHue CUIIbI TOKa. M3Mepenue u
peryiaupoBaHue HalpshKeHusd. MccenenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYILETO YEPe3 pe3ucTop,
OT CONPOTHUBJICHUS PE3UCTOpAa M HaNpsHKEHUS Ha pe3uctope. ONBITHI, JEMOHCTPUPYIOLIUE
3aBUCUMOCTB JIEKTPUUECKOT0 COIIPOTUBIICHUSI IPOBOJAHMKA OT €r0 JUIMHBI, IUIOLaAH ITOIIEPEYHOIO
ceyeHuss U Marepuana. [IpoBepka IpaBuiia CIOKEHHs HANPSKEHWM INPU I1OCIEA0BATEIBHOM
COCIMHEHMHU JBYX Pe3UCTOPOB. IIpoBepka npaBuiia s CUIIbI TOKA IIPU MapaJLIEIbHOM COSUHEHUN
pesuctopoB. OmnpeneneHue pabOTbl IEKTPUUECKOrO TOKAa, HIYLIETO Yepe3  Pe3UcTop.
OmnpeneneHne MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIACIAEMOM Ha pPE3HCTOpE.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, MIYIIETO 4Yepe3 JIAMIOYKY, OT HaIllpsDKEHHs Ha HE.
Onpenenenne KII/] narpeBatens.

Pa3nen 4. DieKTpOMarHUTHbIE SIBJICHHS.

OmnsiT Opcrena. MarautHoe nosie. MarHuTHOE 1OJ€ NPSAMOro Toka. MarHUTHOE I0JI€ KaTyIIKH C
TOKOM. IlocTOsiHHBIE MarHUTHI. MarHUTHOE 110JI€ IOCTOSTHHBIX MarHUTOB. MarHuTHoe nose 3eMiu.
B3aumopeiictBue MmaruuToB. JleiicTBE€ MarHUTHOTO NOJISl HA POBOJIHUK C TOKOM. DJIEKTPUUYECKUI
JBUTaTEIb.

Jlemoncmpayuu.

B3anMoznencTere MoCTOSIHHBIX MarHUTOB. MOAENMpOBaHUE HEBO3MOKHOCTHU Pa3IEICHUS TI0JIFOCOB
Mariura. MoJenupoBaHie MarHUTHBIX T0JI€H TOCTOSHHBIX MarHuToB. OnbIT DpcTena. MaruutHoe
[0JI€ TOKA. OJEKTPOMAarHuT. JIeHcTBME MAarHMUTHOTO IIOJII HAa TPOBOJHUK C TOKOM.
DneKTpoABUIaTeIb MOCTOSHHOIO TOKa. MccnenoBaHue sBIIEHUS 3JEKTPOMAarHUTHON MHAYKIHH.
OneiTel  ®apazes. 3aBUCHUMOCTb HANpaBiICHWs MHIYKIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHUS. DJIEKTPOreHEpaTOp MOCTOSIHHOTO TOKaA.

Jlabopamopnvie pabomvl u Onvimoi:

HccenenoBanue MarHUTHOIO B3aUMOJIECHCTBUS IIOCTOSIHHBIX MAarHUTOB. M3y4eHre MarHUTHOT O 110JIs
MOCTOSIHHBIX MAarHMTOB MpU HMX OOBEAMHEHUM U pa3aeneHud. MccnenoBanue neicTBus
NIEKTPUYECKOT0 TOKA HA MAarHUTHYIO CTpeENKY. OIBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHUJIbI



B3aUMOJCHCTBUS KaTyIIKH C TOKOM M MarHuTa OT CWJIbI TOKa W HAIIPaBJICHUS TOKA B KaTYILKE.
N3ydyenune neicTBUs MarHUTHOTO IOJISI HA NMPOBOJHUK C TOKOM. KOHCTpyHMpoBaHHE U H3yueHUE
pabotbl snextponBurarens. Mamepenue KIIJ[ snexkrpoaBuraTensHOl ycTaHOBKH. OMBITHI O
HCCIIEA0BAHUIO SBJICHUS JJIEKTPOMAarHUTHOM MHAYKLUU: UCCIEAOBAHUE WU3MECHECHUM 3HAYCHUS U
HaIlpaBJICHUs UHIYKIUOHHOI'O TOKa.

TemaTnueckoe NIAaHUPOBaHUE YUeOHOT0 MpeAMeTa

KoauvectBo [DiiekTpoHHBIE N POBHIE
Pa3znen / Tema
aK. 4. 00pa3oBaTeIbHbIE PecypChbl
Pa3pnen 1. TermioBble siB/IeHUsI 14
Tema 1.1. TerioBoe nBmwxkeHue. Temmeparypa. https://lesson.academy-
1
BHyTpeHHss sHEprus content.myschool.edu.ru/03/08
Tema 1.2. CriocoObI U3MEpEeHHsI BHYTPEHHEN 1 https://lesson.academy-
SHEPTUH content.myschool.edu.ru/03/08
Tema 1.3. TemnonpoBoIHOCTb 1 buips. lesson.acacns -
content.myschool.edu.ru/03/08
https://lesson.academy-
Tema 1.4. Kousekuus. U3nyuenue 1 content. myschool.edu.rw/03/08
https://lesson.academy-
Tewa 1.5. Tenora 1 content.myschool.edu.ru/03/08
Tema 1.6. Teruto€mMkocTh. Y aenpHas https://lesson.academy-
] 2
TEIUIOEMKOCTh content.myschool.edu.ru/03/08
Tema 1.7. Pemenue 3a1a4 Ha HaX0XKJICHUE 3 https://lesson.academy-
KOJIMYECTBA TETLIOTHI content.myschool.edu.ru/03/08
https://lesson.academy-
Tema 1.8. Sueprus Tonea 1 content.myschool.edu.ru/03/08
Tema 1.9. 3akoH coXpaHEHHs SHEPTUH. ) https://lesson.academy-
Pemenue 3amau content.myschool.edu.ru/03/08
https://lesson.academy-
Konrpoaenast padora nio pasaexy 1 1 content.myschool.edu.ru/03/08
Pa3znen 2. ArperaTHble COCTOSIHUS BellleCTBA 14
https://lesson.academy-
Tema 2.1. ArperaTHbie COCTOSIHUS 1 content. myschool.edu.ru/03/08
Tema 2.2. [InaBnenue u oTBepACBaHHE. https://lesson.academy-
2
V nenbHas TeIoTa IUIaBICHUS content.myschool.edu.ru/03/08
Tema 2.3. Pemenue 3a1a4 Ha TIIABJICHUE U 3 https://lesson.academy-
OTBEp/ICBaHUE content.myschool.edu.ru/03/08
Tema 2.4. Vcnapenue. HacbleHHbIN 1 1 https://lesson.academy-
HEHACHIILIEHHBIH Map content.myschool.edu.ru/03/08
https://lesson.academy-
Tema 2.5. Kunienue. Pemenue 3agau 2 contenlz ‘myschool.edu.ru/03/08
Tema 2.6. Binaxxaocts Bo3ayxa. Onpenenenue 1 https://lesson.academy-
BIIQXKHOCTH content.myschool.edu.ru/03/08
https://lesson.academy-
Tewma 2.7. Pabora rasa. JIBC 1 content.myschool.edu.ru/03/08
https://lesson.academy-
Tema 2.8. KII/] raza. Pemenue 3amau 2 contenlz ‘myschool.edu.ru/03/08



https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
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https://lesson.academy-
content.myschool.edu.ru/03/08

[IPOBOAHMK. DJIEKTPUUECKHUI TBUTATENb

Pazpnen 3. Daekrpuyeckne siBJIeHUs 20
Tema 3.1. Dnekrpusanus Ten. Bzaumoneiicrsue , https://lesson.academy-
3apsDKEHHBIX Tell. DIIEKTPUYECKOE T0JIe content.myschool.edu.ru/03/08
Tema 3.2. J[enMMOCTb 3JEKTPUIECKOTO 3apsia. https://lesson.academy-
OnextpoH. CTpoeHue atoma. IJIEKTpUIECKUe 2 content.myschool.edu.ru/03/08
SABJICHUS
Tema 3.3. [IpoBOogHUKH, TOTYIPOBOTHHUKH, 1 https://lesson.academy-
JIMRJIEKTPUKA content.myschool.edu.ru/03/08
Tema 3.4. DnekTprUUecKuil TOK. DIEKTpUUECKAst , https://lesson.academy-
[[eNb U €€ COCTaBHBIC YacTH content.myschool.edu.ru/03/08
Tema 3.5. Dnekrpuueckuil TOK B MeTajlIax. https://lesson.academy-
JleiicTBHE SNEKTPHUECKOT0 ToKa. HanpaBnenue 1 content.myschool.edu.ru/03/08
TOKa
Tema 3.6. Cuna Toka. AMriepmerp. 3 https://lesson.academy-
DnexTpuueckoe HanpsbkeHue. Bonbtmerp content.myschool.edu.ru/03/08
Tema 3.7. 3aBUCHUMOCTB TOKa OT HANPSHKEHUS. https://lesson.academy-
3akon Oma. ConpoTtuBienue nenu. Pemenne 2 content.myschool.edu.ru/03/08
3aJda4d Ha pacqéT CONIPOTUBJICHU A
Tema 3.8. IlocienoBarenbHOE U MapaieIbHOE ) https://lesson.academy-
COoeIMHEHNE TPOBOHUKOB. Perenne 3amaq content.myschool.edu.ru/03/08
Tema 3.9. PaGoTa 1 MOIITHOCTH 3JEKTPUYECKOTO 1 https://lesson.academy-
nossi. Enuauns! msmepenus content.myschool.edu.ru/03/08
Tema 3.10. HarpeBanue npoBOIHUKOB. 3aKOH ) https://lesson.academy-
Jxoyns — Jlenna. Jlamma HakanuBaHus content.myschool.edu.ru/03/08
https://lesson.academy-
Tema 3.11. KopoTkoe 3ambikanue. 3agaun 1 contenlz ‘myschool.edu.ru/03/08
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Pa3nes 4. Di1eKTPOMArHUTHBIE SIBJICHUS 20
Tema 4.1. MarautHoe nose. MarHutTHoe moJe 5 https://lesson.academy-
NPSMOTO TOKa. MarHuTHbIE JTUHAN content.myschool.edu.ru/03/08
Tema 4.2. MaruutHoe 1MoJjie KaTYIIKH C TOKOM. 5 https://lesson.academy-
DNeKTPOMarHUTHI content.myschool.edu.ru/03/08
Tema 4.3. [TocTossHHBIE MAaTHUTBHL. MarHuTHOE 4 https://lesson.academy-
1oJie MarHUTOB. MarHuTHOE moJie 3eMiu content.myschool.edu.ru/03/08
Tema 4.4. JleiicTBre MArHUTHOTO TOJIS HA 5 https://lesson.academy-

content.myschool.edu.ru/03/08
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