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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo (¢u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOOoBaHUI K pe3yiabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI1
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTanus W KoHIeNmuu mnpenojgaBaHus y4eOHOTo
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe  HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio Hu3ydeHus (U3UKH Ha
JeSITeIbHOCTHON OcHOBe. B mporpamMme mo ¢u3uke yYUTHIBAIOTCS BO3MOXXHOCTH Y4eOHOTO
npeamera B peanmuzauuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAciicHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYarouXCs.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB,
HOCKOJIbKY (hpH3MUecKre 3aKOHBI JIeKaT B OCHOBE INPOLIECCOB M SIBIECHUH, U3y4aeMbIX XUMHEH,
Ouonorueii, actpoHoMueil U usnueckoi reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, MperocTaBiseT HaumOojee siCHble OOpa3lpl MPUMEHEHHMs HAy4HOIo MeToj]a
MO3HAHUS, TO €CTh CII0C00a MOMYYEHUsI JOCTOBEPHBIX 3HaHUI 0 MUpe.
OpnHa M3 IVIaBHBIX 3aJa4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMPEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPAaMOTHOCTD:
® HAy4HO OOBSICHSTH SIBICHUS;
® OIICHUWBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® MHTEPHPETUPOBATH JAHHBIE W MKCIOJIb30BaThb HAy4YHBbIE JOKAa3aTENIbCTBA MJIS
MIOJIyYEHUS BBIBOJIOB.
[lenu wm3yuyeHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa30BaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMBbl,
yrBepxkaA€HHON pemenneM Kosnernn MunucrepctBa npocsemienust Poccuiickoit denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus puanku:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydyaloluXcsi K HaydHOMY H3y4EHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABICHWH O HAy4HOM MeETOJA€ TO3HaHusS U (popMHupoBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (opmupoBaHUE MPEACTABICHUN O pOoNU (U3UKU U PA3BUTUSA IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalbHEHIIEeMY 00yYeHHIO B 3TOM
HarpaBJICHUH.
JocTmwkeHnne STHX Ieneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1aY:
e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e npuoOpeTeHHe YMEHUH ONUChIBATH U OOBACHATH (U3UYECKUE SIBICHUSA C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;
® OCBOGHHE METOJIOB DEIICHHS TPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
buznyecKkux Mojenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;
® Dpa3BUTHE YMEHHMH HAONIONATh NPUPOAHBIC SBJICHUS W  BBIIOJHITH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIENIOBAHUS C HCIIOJIBb30BAHUEM
U3MEPUTEIBHBIX PHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIM3 M KPUTUYECKOE
OILICHUBaHHE WH(OPMALINK;
® 3HAKOMCTBO cO cdepamu mpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (pU3NUecKoi HayKH.
Ha uzydenue ¢usuku (6a30BbIil ypoBeHb) HA YPOBHE OCHOBHOI'O O0IIIEro 00pa3oBaHMs
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hefien0), B 8 kitacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HeJIeNi0).

[Ipennaraemelii B mporpamme 1o (u3MKe NepeueHb JIaOOPaTOPHBIX PabOT M OINBITOB HOCUT
pEKOMEHIATENbHBIA XapaKTep, YUYUTENIb JeNaeT BbIOOpP MPOBEAEHHS J1a00paTOpHBIX paboT U
ONBITOB  C  Yy4€TOM  HHIUBUAYaJIbHBIX  OCOOCHHOCTEM  oOydwaromuxcs,  CIUCKa
DKCIEPUMEHTAIbHBIX 33JaHMUM, IpEIIaraéMbplx B paMKaX OCHOBHOTO TOCYJIapCTBEHHOIO
9K3aMeHa 1o (pu3mke.

INJTAHUPYEMBIE PE3YJBTATBI OCBOEHHUS INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

W3ydyenne ¢Qu3nku Ha YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHHs HaIpaBI€HO Ha
JOCTHIKCHUEC IMYHOCTHBIX, MCTAITPECAMETHBIX U TPECAMETHBIX 06p330BaTeHBHI)IX PE3YIBTATOB.
JIMYHOCTHBIE PE3YJIBTATHI
B pesynbrate wu3yueHus (U3MKM HAa YPOBHE OCHOBHOIO 0O0IEro o0Opa3oBaHHsS Y
obyyaromerocs OyayT chOpMUPOBAHBI CISAYIONINE TUIYHOCTHBIE PE3YJIbTATHl B YACTH:
e 1) mMaTpHOTHYECKOr0 BOCTIMTAHMS:
- MPOSIBJICHUE WHTEpPEca K UCTOPUH M COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM (PU3MUECKOn
HayKH;
® - [[EHHOCTHOE OTHOUICHHUE K JIOCTUKECHUSAM POCCUHUCKUX YUEHBIX--(DU3UKOB;
2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS



® - TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJICHUU OOIIECTBEHHO 3HAYUMBIX M ITHUUECKHX
po0JieM, CBA3aHHBIX C IPAKTUYECKUM MMPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

® - OCO3HAHHE BAKHOCTU MOPATBLHO--3TUYECKUX MMPUHIUIIOB B JEATEILHOCTH YUEHOTO;
3) 3cTeTHYECKOIr0 BOCIIUTAHMSL:

® - BOCIPHUSATHE ICTETUYCCKUX KAYeCTB (PU3NYCCKOW HAyKH: €€ TapMOHUYHOTO TMOCTPOCHUS,
CTPOrOCTU, TOYHOCTH, JTJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOT'0 MO3HAHUA:

® - OCO3HAHME IIEHHOCTH (PU3UYECKOW HAyKH KAaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIIEH COCTABIIAOLICH KYJIbTYPBI;

® - pa3BUTHE HAyYHOMH JIFOOO3HATEIIPHOCTH, HHTEPECA K UCCIIEI0BATEILCKON JIEATEIbHOCTH;
5) popMupoBanus KyJbTYPbI 310POBbSA U IMOLMOHAJBHOTO 0J1ar0NMOJTyYHA:

® - OCO3HAHHWE IIEHHOCTH Oe3ormacHoro obOpasza KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXHOCTH TIpaBUJ O€30MacHOTO TOBEACHUS Ha TPAHCIOpPTE, Ha J0porax, ¢
ANEKTPUYECKUM U TEIJIOBBIM O0OPYIOBAHUEM B IOMAIIHUX YCIOBUSX;

e - chopMHpPOBAHHOCTh HaBbIKa pedIeKCUH, PU3HAHUE CBOETO MpaBa Ha OUIMOKY U TaKOTO
K€ IIpaBa y Jpyroro 4ejioBeKa;
6) TPy10BOr0 BOCIIUTAHUA:

® - AaKTMBHOE YYacTHE B PEUICHUHU MPAKTHUECKHUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHu3aluM, TOpoJa, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HANpPaBICHHOCTH,
TPEOYIONINX B TOM YUCIIC U GU3HUYCCKUX 3HAHMUIA,

® - UHTEpeC K MPAKTHUYECKOMY U3YUECHUIO MPOQECCHii, CBA3aHHBIX C (PU3UKOM;
7) 3KOJIOTrMYECKOT0 BOCIIMTAHMS:

® - OpHUEHTallMs HAa TNpUMEHeHHe (U3MYECKHX 3HAHWM /s pelieHus 3agad B 0O0JacTH
OKpY’Kalollled Cpe/ibl, MIIAHUPOBAHUS MOCTYNKOB M OLIEHKHM HUX BO3MOKHBIX MOCIEIACTBUMN
JUTSL OKpYKalOIEen Cpeibl;

® - OCO3HAHHUE MIO0ATHHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIEM U IMyTeH UX PEIICHUS;
8) ajanTannu K N3MEHSAKIIUMCS YCJIOBHAM COUMAIBHON ¥ NMPUPOAHOH Cpebl:

e - TOTPeOHOCTHh BO B3aMMOJICUCTBUHM TIPU BBIMOJHEHUU WCCIECIOBAHUNA U TMPOEKTOB
(bu3nUYecKoil HaNMPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JPYTHUX;

® - [IOBHIIICHUE YPOBHS CBOEH KOMITIETEHTHOCTH Y€pe3 MPAKTUIYECKYIO JCSITEIHHOCTD;

e - moTpebHOCTh B (OPMHUPOBAHUU HOBBIX 3HAHHWM, B TOM uucie (OPMyTUPOBATH HJIEH,
TIOHSATHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSX;

e - oco3HaHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEHN B 00J1aCTH (HU3UKH;

® - JUIAHUPOBAHHE CBOETO PA3BUTHS B MPHOOPETEHUN HOBBIX (PH3UUECKUX 3HAHUI;

® - CTpeMIICHHE aHATM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIOIh30BaHNUEM (PU3NIECKUX 3HAHUM;

® - OLIEHKa CBOMX JCHCTBUH C YYETOM BIMSHUS Ha OKPYXAIOUIYI0 CPEAY, BO3MOXKHBIX
r100aJIbHBIX MTOCICACTBHIA.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMs mHporpamMMbl MO (U3MKE HAa YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOydatomierocs OyayT c(hOpMHUpPOBaHBI MeTampeaIMeTHble pe3yJbTaThl,
BKJIIOYAIOIME I103HABAaTEIbHBIC YHHMBEpCAJIbHbIE Yy4YeOHbIE JEHCTBHUS, KOMMYHUKAaTHBHbBIE
YHUBEpCaJIbHbIE YUeOHBIE IEHCTBUSI, PETYIATUBHbBIE YHUBEPCAIbHbBIC YUeOHbIE IEHCTBHUS.



ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBrble JJornueckue aeiicTBu:

BBIIBJIITH M XapaKTEPHU30BaTh CYIIECTBEHHbBIC IPU3HAKN OOBEKTOB (SIBICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKALMK, OCHOBAHUS ISl 0000IICHHUS
Y CPaBHCHHUS;

BBISBJIATH 3aKOHOMEPHOCTH M IMPOTHBOPEUMS B PaCCMAaTPUBAEMbIX (aKTax, JaHHBIX U
HaOIOICHUSAX, OTHOCSIIUXCS K (PU3UUECKUM SIBICHUSIM;

BBISBJIATH NPUYMHHO--CJICCTBEHHBIC CBSI3M NPU H3YYCHHH (PU3NYECKUX SIBICHUH U
IPOLIECCOB, JeNaTh BBIBOABI C HCIIOJIB30BAHUEM JICAYKTUBHBIX W HWHIYKTHBHBIX
YM03aKJHO‘~IeHI/If/'I, BbIABUI'aTh I'NIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJIMYHH,
CaMOCTOSITENIFHO ~ BBIOMpATh CIoco0 pemieHus y4eOHOW  (U3MYEecKOd 3amaun
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pEUICHHUs, BHIOOp Hamboyiee MOIXOMASIIETO C
y4E€TOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBLle ucciaenoBaTelLCKUeE AeiiCTBHSA .

HCIIOJIb30BAaTh BOIIPOCHI KaK HCCIIEIOBATEILCKUM HHCTPYMCHT I1O3HAHU,

NpoBOAUTL IO  CaAMOCTOATCIBHO  COCTABJICHHOMY IIJIaHY  OIIBIT, HECJIOKHBIN
(1)1/1314%01(1/1171 OKCIICPUMCHT, HEOOJIBIIIOE HCCIICIOBAHUC (I)I/ISI/I‘ICCKOFO SIBJICHUA,
OOCHUBATL HA HNPHUMCHUMOCTbL U JOCTOBCPHOCTD HHq)OpMaI_II/IIO, INOJIYYCHHYIO B XOZIC
HCCJIICOOBAHUS WJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (I)OpMyJ'II/IPOBaTB 0606H_ICHI/IH U BBIBOABI IO peE3yjibTaTaM
HpOBeI[éHHOFO Ha6JHO)IeHI/ISI, OIIbITa, UCCIICIOBAHUI,

MMPOTrHO3UPOBATE BO3MOKHOC JanbHEHNIee pa3BUTHC CI)I/I3I/I‘{eCKI/IX IMponeccoB, a TaKKe
BBIZIBUT'aTb NPCAIIOJIONKCHUS 00 nx Pa3BUTHHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Pabora ¢ undpopmanmeii:

IPUMEHSTh Pa3IMYHbIE METOJbl, NHCTPYMEHThl M 3alpOChl MPU MOUCKE U OTOOpe
MH(pOpMallMU WK JaHHBIX ¢ YYETOM IPEAIoKeHHON yueOHOo! (hru3nueckoi 3a1auu;
aHAJIN3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO PA3ITUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTHMaIbHYIO (OpMYy IMpeAcTaBiIeHUS HHPOpPMALUKU U
WUTIOCTPUPOBATh peIIaeMble 3aJaud HECIOKHBIMH CXEMaMH, AMarpaMMaMu, HHON
rpaduKoN U UX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIC YHHBepcaabHble y4eOHbIe JeHCTBHUSA:

B XOJe OOCYXIeHHs Y4eOHOTO MaTepuana, pe3yabTaToOB Ia0OpaTOpHBIX padoT U
MPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMbI M BBHICKA3bIBATh HJICH,
HalleJICHHbIC Ha pEIIeHUEe 33a1au M MOIIepKaHne 01aroKenaTeIbHOCTH OOIICHHS,
COIIOCTABJIAAITb CBOU CYXACHUA C CYXICHHUAMHU APYTUX YYaCTHUKOB Avajiora,
O0OHapYXUBATh Pa3JININE U CXOJCTBO MO3UITHIA;

BBIPQ)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHBMEHHBIX TEKCTAX;

NyOJIMYHO  TPEACTaBISITh  PE3yAbTAThl  BBIOJHEHHOTO  (PM3UYECKOTO  OMBITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

MOHUMATh M HCIIOJB30BaTh MPEHMYINECTBA KOMAaHIHONH W WHIWBUAYAJIHLHOW pabOTHI
P PEIIEHUH KOHKPETHON (PU3NYECKON TPOOIeMBI;



NPUHUMATh [ET COBMECTHOW MAEATeNbHOCTH, OpPraHU30BHIBATH JEHCTBUSA 1O €&
JOCTHKECHUIO: PACIpeNesIATh PO, 00CYXKIaTh MPOIECCH U PE3yIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINOJIHATh CBOIO YacTh Pa0OTHI, JOCTUTras KaueCTBEHHOTO pe3yJbTara MO CBOEMY
HaIpaBJICHUIO U KOOPAUHHPYSA CBOU HeﬁCTBHﬂ C APpYTMMHU WICHAMU KOMAaHbI;
OLICHMBATh KAueCTBO CBOETO BKJI3JAa B OOMUI TNPOAYKT 1O KPUTEPHUSM,
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepPcaJbHble YUeOHbIE 1elCTBUSA

Camoopranusauus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUsIX, TPEOYIOMIMX ISl PeIICHHSI
(bu3nyeCKuX 3HAHMI;

OpPUEHTHUPOBATHCSI B PA3IMYHBIX IOAXO0JAX NPUHATHUS PpEHIeHUuN (MHIUBUAYaAJIBHOE,
IPUHSITHUE PELLICHUS B IPYIIIE, IPUHATUE PELICHUN IPYIIION);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM pelIeHUs (PU3MUECKOW 3ahayd WM IUlaHa
UCCIICIOBAaHMUs C Y4E€TOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh MpeAaracMble BApUaHThl pEeILICHUI;

JienaTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IiaH €€ U3MEHEHNS,

OOBSICHATh MNPUYMHBI JIOCTUXKEHUs (HEJOCTM)KEHUS) pe3yJabTaTOB JEATEbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ BBITOJHEHUS (U3NUIECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, W3MEHMBIIUXCS
CUTYyallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKILIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPA WU JUCKYCCUU HA HAYYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIoro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peueHUuH (QU3UYECKUX 3aJad Wi B
YTBEPKJICHUAX Ha HAy4YHBIE TEMBI M TAKOE K€ IIPaBO APYroro.

HHPEAMETHBIE PE3YJIbTATHI

K xoHuy oOyuenust B 7 Kjacce MpeIMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

UCIIONIb30BaTh MOHATHS: (U3MYECKHEe U XUMHYECKHE SBJICHMs, HaOII0JeHHE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, EIUHUIBI (PU3NUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSHUS BelllecTBa (TBEPIOE, KHUJIKOE, ra3000pa3zHoe), MEXaHHYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpPaeKTOpHsl,
paBHOJCHCTBYOIAs cwia, AedopManus (ympyras, IJIaCTHYECKas), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

paznuyath sBieHus (IudQy3us, TEIIOBOE IBUKEHHE YaCTUL] BELIECTBA, PABHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE NIBM)KEHUE, MHEpLUs, B3aUMOJCICTBHE Tell, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHONW OCBIO BpalllCHMs, Iepefadya JaBlIeHUs TBEPAbIMU
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TeJIaMHU, KUAKOCTSIMHU U razaMu, arTMocdepHoe JaBjieHue, IJIaBaHue Tel, MpeBpalleHus
MEXAHUYECKOM 3HEPTUN) MO ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacro3HaBaTh MPOSBICHUE N3YYEHHBIX (PU3NYECKUX SBJICHUM B OKPYXKAIOILIEM MHUpE, B
TOM uucie (pU3UYECKHe SIBICHUS B MPHUPOAE: MPUMEPHI IBIKEHUS C Pa3TMYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJE, ACHCTBUE CWIbI TPEHHS B MPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AaBICHHS HA KMBOM OpraHU3M, IJIaBaHHUE DHIO,
pBIYary B TEJE YeJIOBEKa, MPU 3TOM IEPEBOIUTH MPAKTUYECKYIO 337ady B Y4eOHYIO,
BBIJICTISITH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKHM) (PU3NUYECKUX SBIICHUI;

ONKCHIBATh U3yYCHHbIE CBOMCTBA T€ U (PU3NYECKUE SBJICHUS, UCIIONB3YS (PU3NYECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILIECTBA, BpeMs, MYyTb, CKOPOCTh, CPEIHSS
CKOpPOCTb, CHJIA YIPYrOCTH, CHUJa TSKECTH, BEC Tejla, CUjla TPEHUs, JaBICHUE
(TBépmOro TENa, XKUAKOCTH, Ta3a), BBITAIKMBAIOUIAs CWJIA, MEXaHWYecKas padora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QHUIMEHT TMOJe3HOTO ACWCTBUS
MEXaHM3MOB, KUHETUYECKasi W MOTEHLHUAaJIbHAsl DHEPTUs), IPU ONMHCAHUU IMPABUIBHO
TPAKTOBAaTh (PUINYECKUI CMBICI HCIIOIb3yEMbIX BEIMUUH, NX 0003HAYCHUS U €IUHUIIBI
(GU3NUECKUX BEIMYMH, HAXOMUTH (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PH3MYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCHMOCTEH
(bu3NYECKUX BENUYHH;

XapaKTepu30BaTh CBOMCTBa Tell, (U3MYecKHe SBICHHUS M MPOLECCHI, HCIOJb3YA
IpaBUia CIOXKEHHUs CUJl (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWJIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ MPAaBUIO» MEXaHUKH,
3aKOH COXpaHEHHs MEXAaHMYeCKOM SHEepruu, IMpH OSTOM JaBaTh CJIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3aIlIMChIBaTh €M0 MAaTEMaTHUYECKOE BbIPAKEHHUE;

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOIECChl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYUHHO-
-CJIEJICTBEHHBIE CBSI3M, CTPOUTH OObsICHEHHE U3 1—2 JOrMYeCKUX IIaroB ¢ OMOpPOW Ha
1-2 wu3yueHHbIX cBoOiicTBa (U3MUECKUX SABICHMH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemarh pacu€THble 3agaud B 1—2 JAelcTBUS, MCNONb3yd 3aKOHBI M (OPMYIIbI,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUA 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3NYECKHE BEIUYMHBI B (OPMYIBI U
IPOBOJUTH PAacy€Thl, HAXOAUTH CIIPABOYHbBIC JAHHBIC, HEOOXOAUMBIEC IJISI pEIICHUS
3aJa4, OLIEHUBATh PEATMCTUYHOCTh MOTYYEeHHON (U3UUYECKOM BETUNUMHBL;
pacro3HaBaTh MpOOJIEMbI, KOTOpPHIE MOKHO PELIUTh MPU TOMOIIM (PUIUIECKUX
METOJIOB, B OINHMCAHMM KCCIEAOBAaHUS BBIICISATh MPOBEPSIEMOE MPEANONIOKEHHE
(runotesy), pa3iIdyaTb U HHTEPIPETHPOBATH MOJYUYEHHBIH pe3ynbTaT, HaXOJIUTh
OLIMOKH B XOJI€ OTIbITA, JIaTh BBIBOJBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tes:  (OPMYIMPOBATH TPOBEPSiEMbIE MPEIANOIOKEHUs, COOUpaTh YCTAaHOBKY U3
NPEIOKEHHOT0 000PYAOBaHUS, 3alIUCHIBATH XO/1 OIBITAa M (POPMYITUPOBATH BHIBOIBL;
BBITMIOJHATH NPSIMbIE U3MEPEHHsI PaCCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIbI U
TEMIIepaTypbl C UCMOJIb30BAHUEM aHAJOTOBBIX M HUQPOBBIX NMPHOOPOB, 3aMHCHIBATDH
MOoKa3aHUsl MTPUOOPOB C YUETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHUI;



MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKON BEIMYMUHBI OT JAPYTOH C
UCTIOJIb30BaHUEM TIPSIMBIX U3MEPEHUH (3aBUCHMOCTH ITYyTH PaBHOMEPHO JBHKYILETOCS
TeJa OT BPEMEHU JBIDKEHHSI TeJa, CHIIBI TPEHHUSI CKOJIBKEHHUsI OT Beca Tejla, KayecTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLaIu
COIIPUKOCHOBEHUS TEJ, CHJIBl YIPYTOCTH OT YIJIMHEHUS MPYKHHBI, BBITAIKHBAFOIICH
CHIIbI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella W OT IUIOTHOCTU JKUIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBHUI TJIaBaHUS TN, YCJIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO WCCICNOBAHMS, COOHMpATh YCTAaHOBKY M  BBINOJHATH
U3MEpPEHUsl, CIelys MPeUIOKEHHOMY IUIaHy, (PUKCHPOBATh Pe3yNbTaThl MOIY4EHHOU
3aBHCUMOCTH (DU3MYECKHX BEIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl W TpaduKoB,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS;

NPOBOJIUTh KOCBEHHBIC H3MEPECHUs (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KHUJIKOCTH W TBEPIOTO Tela, CWiIa TPEHHUs CKOJIbKCHHS, JaBJICHHE BO3JyXa,
BBITAJIKMBAIOIAs CHJIA, JICHCTBYIONIAs Ha MOTPYKEHHOE B IKHIKOCTh TeJO,
KO3 PUIIMEHT TOJIE3HOrO JCUCTBUS MPOCTHIX MEXAHHW3MOB), CICIysl MPEIIOKESHHON
WHCTPYKIIUH: TP BBITOJIHCHUN U3MEPEHUI COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY
Y BBIYUCIISITH 3HAUCHUE NICKOMOM BETMYNHBI,

coONro/laTh TpaBWJa TEXHUKH 0€30MacHOCTH Tmpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPHUHIMIMBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, JTHHAMOMETP, COOOIIAIOIINECS COCY/IbI, OAPOMETP, phIuar, MOJBMKHBIA 1
HETOJIBIKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTb;

XapaKTepu30BaTh NPUHLHUIBI JEHCTBUS U3YYEHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OMHCAaHUA (B TOM YHCIE: MOANIMIHUKU, YCTPOMCTBO
BOJIOTIPOBO/A, THPABIMYECKUH TPEcC, MaHOMETp, BHICOTOMEp, MOPIIHEBOW HACOC,
apeoMeTp), UCTONb3ysl 3HAHUSA O CBOMCTBAaX (U3MYECKUX SBICHUN M HEOOXOIUMBIC
buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TMpHUMepax) MPaKTHUECKOTO
UCTIONIb30BaHUsl (M3UYECKUX 3HAHWM B TOBCEAHEBHOW >KM3HHM [UIsl OOecreueHHs
0e30MacHOCTH TpU OOpalieHHnH C TpudopaMu M TEXHUYECKUMH YCTPOMCTBAMHU,
COXpaHEHHsI 3JIOPOBbSI M COOJNIOJICEHUS HOPM DKOJIOTUYECKOTO TIIOBEACHUS B
OKpYKarollleu cpere;

OCYIIECTBIISITh OTOOp HMCTOYHUKOB HHGpopManuu B VHTEepHETe B COOTBETCTBUU C
3aJJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUW U IMTyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIACISATh HHGOPMAIUIO, KOTOpas SIBISIETCS TMPOTHBOPEYUBON
WA MOET OBITh HEJIOCTOBEPHOIA;

HCIIOJIb30BATh MPH BHIMIOJTHEHUH YICOHBIX 3a/IaHUN HAYIHO--TIONMYJIAPHYIO JIUTEPATYPy
(GU3NIECKOTO CO/EpKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetn HHTepHer,
BJIAJETh NMPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHuss WHGOpPMAIUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIE M YCTHBIE COOOIICHHUS HA OCHOBE 2—3
UCTOYHUKOB MH(popMaru (pru3n4ecKoro coaepkaHusi, B TOM YHCIIE MyOJIMYHO J1eNaTh
KpaTKHe COOOIICHHSI O pe3yIbTaTax MPOCKTOB MM YY€OHBIX HCCICIOBAHUM, IPU 3TOM



rPAaMOTHO HCIOJh30BaTh HM3YYCHHBI TMMOHATUMHBIA ammapaT Kypca (u3ukw,
COIIPOBOKAATh BBICTYIIJICHUC Hpe3eHTaHHeﬁ;

IIPH BBIIIOJIHEHUU yYEOHBIX MPOCKTOB M MCCICIOBAHUUN paclpelensaTh 00S3aHHOCTH B
Tpynri€e B COOTBETCTBUU C IMOCTABJICHHBIMU 3aJa4aMH, CJICAUTD 3a BBIIIOJHCHUCM IlJIaHa
NEeNCTBUI, aJeKBATHO OIEHUBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xonmy oOyuenuss B 8 Kjacce mpeaMeTHbIE pe3ylbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIOJIb30BaTh MOHATHUA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUXEHHE aTOMOB U
MOJICKYJI, arperatHbleé COCTOSIHMS BEUIECTBA, KPHCTAIMYECKHME M aMOp(dHBIE Tela,
HACBIIEHHBI U HEHACBILICHHBIN Map, BIaKHOCTh BO31yXa, TEMIIEpaTypa, BHYTPEHHA
SHEprus, TeIJIOBOI JIBUTATEINb, SJIEMEHTAPHBIN NMEKTPUUECKUI 3aps, NEKTPHUUECKOe
10Jie, MPOBOJHUKU U JUIIEKTPUKH, TMOCTOSIHHBIA 3JIEKTPUYECKUH TOK, MAarHUTHOE
noJe;

pasinyarh siBIeHUs (TEIUIOBOE pacIlMpEeHue W CXaTue, Telionepesaya, TEIloBoe
paBHOBECHE, CMauMBaHHWE, KallWUIAPHbIE SBJICHMS, UCHApEHUE, KOHJEHCallus,
IUIaBJICHWE,  KpUcTam3auus  (OTBepJeBaHME),  KUIEHHE,  TeIulonepesayda
(TEerIONpPOBOJHOCTb, KOHBEKLMS, W3Iy4YEHHE), DJICKTPU3aLUs Tel, B3aUMOJACUCTBHE
3apsA0B, ACMCTBUSI IJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBHE
MarHuToB, JAEWCTBUE MarHUTHOI'O IOJII HA MPOBOAHHUK C TOKOM, 3JIEKTpPOMarHuWTHAas
WUHAYKIHS) 10 ONHMCAHUI0O HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacrno3HaBaTh MPOSBIIEHUE U3YUEHHBIX (DU3MUECKUX SBJICHUN B OKPY)KAIOIIEM MHpPE, B
TOM 4ucie (U3NYECKHe SBIECHUS B IPHUPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBIE SIBJIGHUST B MPHUPOAE, KpHUCTaulbl B mpupoae, uznydeHue CounHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JIIEKTPUYECKHE SIBIEHUS B aTMocdepe, SJIEKTPUYECTBO IKUBBIX OpPraHHU3MOB,
MarHuTHOE Mosie 3emid, Jpeld MOIH0COB, pOJib MAarHUTHOTO MOJS JUIS KHU3HM Ha
3emJie, OJSIPHOE CHUSHUE, MIPU ATOM IE€PEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (pU3HAKHU) (PU3NYECKUX SBIICHUM;

OIKCHIBATh U3YUYEHHBIE CBOIMCTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSAsS DHEPrus, KOJWYECTBO TEIUIOTHI, YyHAEIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJe€lbHAas TEIUIOTa IUIABJICHUSA, YAENbHAs TeIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHMsl TOIJIMBA, KOA((UIHEHT IO0JIE3HOTO
JNENCTBUS TEIUIOBOM MAaIllMHBI, OTHOCHUTEIbHAS BIAXXHOCTh BO3]yXa, 3JEKTPUUECKUN
3apsl, CHUJla TOKA, OJJIEKTPUYECKOE HAIpPsSHDKEHHWE, COINPOTHUBIEHUE IPOBOJHUKA,
yJIelIbHOE CONPOTHUBIICHHE BELIECTBA, pab0Ta U MOIIHOCTb 3JEKTPUUYECKOTO TOKA), IIPH
ONHCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3yEeMbIX BEIUYHMH,
0003HaYeHHs] U €AVHULIBI (PU3HUYECKUX BEJIMYMH, HaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIWYMHY C JAPYTMMU BEJIUYMHAMHU, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KMHETUUECKON TEOPUM CTPOEHMS BEIIECTBA,
IOPUHIUI CYNEpHo3UuIUHM MoJel (Ha KadyeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs
3apsiga, 3akoH OMa i ydacTka menu, 3akoH J[xoyns—JIeHma, 3akoH cCOXpaHEHUs
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SHEPruu, MpPU ITOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alHCHIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
cUTyauuin [IPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MPUYHUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIAroB ¢
ornopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX SIBICHHUH, (PU3HMUYECKUX 3aKOHOB HIIN
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3agayd B 2—-3 JEHCTBHA, HWCHOIB3YSd 3aKOHBI U (POPMYIIBL,
CBSI3bIBAlOIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE AaHalW3a YCJIOBHUSA 3a]aud
3alMChIBaTh KPATKOE YCJIIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JJIS PELICHUs 3aJauH,
BbIOHMpaTh 3aKOHBI U (GOPMYJIIbI, HEOOXOAUMBIE ISl €€ pellleHus, TPOBOAUTH PACUEThI U
CPaBHHBATh MMOJTYYCHHOE 3HAYCHHE (PU3HUECKOMN BEIMYMHBI C H3BECTHBIMH JaHHBIMU;
pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh NPU TOMOMIM (PHU3HUECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  HCCICAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
IPEJII0JIOKEHNE, OLIEHUBATh IPAaBUWJIBHOCTh IOPSAKAa IPOBEIACHUS MCCIEAO0BaHUSA,
JIeJ1aTh BBIBOJIBI;

MPOBOAMTH OMNBITHI MO HAONIOACHUIO (PU3NYECKUX SBIICHUN WM (PU3NYECKHX CBONCTB
Ten (KamwuIsipHbIE SBIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béma,
TEMIEPATypPhl, CKOPOCTH MpOIlecca OCThIBAHUS U HarPEBAHUS MPU U3IYUYEHUU OT LIBETa
U3Nydaronie (MOrJIomaoIie) MOBEPXHOCTH, CKOPOCTh HMCHApPEHHs BOJBI  OT
TEMIEPATypbl JKUIAKOCTM U IUIOMIAAU €€ MOBEPXHOCTH, DJEKTpHU3alus Tel U
B3aMMOJICHCTBHE AJIEKTPUUYECKUX 3apsiiOB, B3aUMOJCHCTBHE MOCTOSHHBIX MarHUTOB,
BU3YaIM3alisi MATHUTHBIX MMOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MarHUTHOTO TOJS
Ha MPOBOJHUK C TOKOM, CBOMICTBA 3JIEKTPOMAarHWTa, CBOWCTBA 3JIEKTPOIBUTATEINS
MOCTOSTHHOTO TOKa): (opMynupoBaTh TMpOBEPsSEMbIE TMPEANOIOKEHU, COOUpaTh
YCTAaHOBKY M3 MPEIJIOKEHHOTO 00OpyJdOBaHMs, ONHMCHIBaTH XOJA OMNbITa U
dbopMynUpOBaTh BHIBOJIBI;

BBITIOJHATH MPSMbIE U3MEPEHUS TeMIIepaTypbl, OTHOCUTEIbHONW BIXKHOCTH BO3/1yXa,
CWJIBI TOKA, HANpPSDKEHHUS C MCIOJIb30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(¢u3NYeCKUX BEIWYHMH, CPAaBHMBATh pE3yJIbTaThl W3MEPEHUN C Y4€TOM 3aJaHHOI
a0COTIOTHON MOTPENIHOCTH;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
HCIIOJIb30BaHUEM MPSAMBIX M3MEpPEHUHN (3aBUCHUMOCTbH CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAJU NONEPEUYHOI0 CEYEHUs U YAEIBHOIO CONPOTHUBIICHUS BELIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUSI HA TPOBOIHUKE,
HCCJIEIOBAaHKUE TI0CIIEIOBATEIbHOTO W MapajUIeIbHOTO COEIMHEHUN MPOBOJHUKOB):
IUTAHUPOBATh MCCIIEIOBaHHE, COOMPATh YCTAaHOBKY U BBINOJHSITH W3MEPEHUS, CIerys
PEJIOKEHHOMY TUIaHy, (PMKCHPOBATh PE3YNbTAThI MOJYYCHHON 3aBUCUMOCTU B BUIE
TabNuI ¥ TpaduKOB, IeTIaTh BHIBOBI MO PEe3yIbTaTaM UCCIIECIOBAHUS;

MIPOBOJAUTH KOCBEHHbIE HU3MepeHusl (M3NYECKUX BENUYHH (yIelbHas TEII0EMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, paboTa U MOITHOCTh JIEKTPUUECKOTO TOKA):
IUIAHUPOBAaTh HU3MEPEHHs, CcoOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
MPEJI0KEHHOW HHCTPYKIUU, U BHIYUCIISATH 3HAUEHNE BEIHUUHBI,

coOioaTh TpaBWJa TEXHUKH Oe30mMacHOCTH Impu pabore ¢ 1abopaTOpPHBIM
obopyoBaHUEM;
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® XapaKTepu3oBaTh IPUHIUMBI JEHCTBUA HW3YyYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OHNOpPOH HAa MX OIHUCAHUA (B TOM YHCIIE: CHUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIEpMeTp, BOJBTMETP, CUETUYMK HIIEKTPHUECKON
SHEPrUM, DJIEKTPOOCBETUTENIbHbIE MPUOOpBI, HArpeBaTeJIbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE IPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb
IIOCTOSIHHOTO TOKAa), MWCHOJb3ysd 3HAaHUS O CBOMCTBaX (PU3MYECKUX SIBICHUH U
HEo0XouMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPHOOPHI IO
CXEMaM M CXEMaTUYHbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JBUIATEIb BHYTPEHHEIO CrOPaHHUs, 3JIEKTPOCKOI, PEOCTaTr), COCTaBIATh
CXEMBI 3JIEKTPUUYECKHUX LIeNed ¢ IMOCIEJOBaTEIbHBIM U MapaulIeibHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyasi yCJIOBHbIE 0003HAYECHHUs JIEMEHTOB JIEKTPUUECKUX LIEe;

® [PUBOAWTH TPHUMEPHl (HAXOAWTH HH(MOPMAIMIO O MPHUMEpax) MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOM KM3HM JUId oOecleyeHus
0e30macHOCTH IpU OOpalieHUuH ¢ OpuOopaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHMS B
OKpy’Karolel cpene;

® OCYILECTBJIATh IMOMCK HHpOpMauuu (uszndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOLIUXCA 3HAHUH U NYTEM CpaBHEHUs JONOJIHUTENBHBIX HCTOYHHUKOB
BBIJICNIATE MH(POPMALIUIO, KOTOpas SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® 1CIIOJIB30BaTh MPHU BBHIOJHEHUU YUEOHBIX 3aJJaHUI HAyYHO--TIOMYJISIPHYIO JIUTEPATYPY
(Gu3NYECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuanbl, pecypcbl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALUU M3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

e Cco3JaBaTh COOCTBEHHBbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHUus, 00001as
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UUECKOTO COJAEp)KaHUs, B TOM UHUCIIE
nyOIMYHO  TPEJCTaBISITh  pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKON
JeSITEIbBHOCTH, TPU 3TOM T'PaMOTHO MCIOJIb30BaTh W3Y4YEHHbIN MOHATHIHBIN anmapar
Kypca (pU3MKH, CONPOBOXIATh BHICTYINICHHE MTPE3EHTAIEH;

IpY BBIOJHEHUU y4EOHBIX MPOEKTOB M MCCIENOBAHUN (DPU3MYECKHX IMPOLIECCOB paclpesensTh
00513aHHOCTH B IPYIIE B COOTBETCTBUM C IIOCTABIEHHBIMHU 33/1a4aMH, CIIEUTh 32 BBIITOJIHEHUEM
mjaHa JEWCTBHM W KOPPEKTHPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIaa B
JEATEIIbHOCTh ~ IPYNINbl, BBICTPaWBaTh KOMMYHUKATUBHOE  B3aUMOJEHCTBUE, IPOSBIIAS
rotoBHOCTh paszperiars KoHpaukTel. COAEP’KAHUE OBYUYEHUS

8 KJIACC

Pa3nen 1. TensioBble siBjieHust (27 yacoB)
Paznen 1.1 Crpoenne u cBoiicTBa BemecTtBa (6 yacoB)

OCHOBHBIE TTOJI0KEHUS MOJIEKYJISIPHO--KHHETHYECKOM TEOPUM CTPOCHUS BeliecTBa. Macca
U pa3Mepbl aToMOB M MoJieKyl. ONbITbl, NOATBEP)KIAIONIME OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopnenu TBEPIOTO, )KHUIKOTO U Ta3000pa3HOTO COCTOSHUM BemecTBa. Kpucrammueckue u
amopdusbie Tena. OObsICHEHWE CBOWCTB T'a30B, )KUIKOCTEH M TBEPIBIX TEJI HA OCHOBE MOJIOKEHUHN
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MOJIEKYJISIPHO--KUHETHYECKOW Teopur. CMauMBaHUE M KaNWUIApHbIC ABJIEHUA. TemioBoe
pacUIMpEeHHEe U CXKaTHe.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBMXKCHHUS YacTHIIL.
Buytpennsis sHeprus. CrnocoObl HM3MEHEHHWs BHYTPEHHEH OSHEpPruu: TeIuionepeaadya u
COBepIIeHHE padoThl. BUIbI TeIONEpe1aun: TIJIONMPOBOAHOCTD, KOHBEKIINS, U3TYUCHHE.

KonnuecTBo TEmIOTHL. YenbHAas TEIUIOEMKOCTh BeIIeCcTBA. TemaooOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBineHue M oTBepJeBaHHE KPUCTATUIMUECKHUX
BEIIECTB. YAeNbHAs TelioTa IuiaBieHus. IlapooOpa3oBanue u KoHueHcanwus. Mcmapenue.
Kunenue. YnenpHas Teruora mnapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHIICHUS OT
aTMoc(hepHOTro JaBICHMS.

BnaxnocTs Bo3ayXa.

OHeprus TomIMBa. Y IedbHas TEIaI0Ta CropaHusl.

[Tpunnuner pabotel TermoBblx aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEBI.

3aK0oH COXpaHEHUs U IIPEBPAILICHUS SHEPTUHU B TEIUIOBBIX MPOIIECCaXx.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

HaGmronenne nuddys3un.

Halmronenue siBieHnit cMauyuBaHMs M KalTWJUISIPHBIX SIBJICHUH.
Hab6nronenue TemioBoro pacuimpeHus Tel.

V3meHeHne AaBlieHus Ta3a Mpu U3MEHEHUU 00bEMAa U HAarpeBaHUH W OXJIAXKICHHH.
[IpaBuna n3MepeHus TeMIepaTyphbl.

Buae! renonepenaun.

OxJaxaeHue mpyu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaMH.

10 CpaBHeHue TEMI0EMKOCTEN pa3InYHbIX BEIIECTB.

11. HabGnrogenue KuneHus.

©CooNoakwdE

12. HaGnroieHue MocTOsSHCTBA TEMIIEPATYPhl IPU TIABJICHUH.

13. Mopenu TEIIOBLIX ABUTATENEH.

Jlabopamopnwvie padbomut u onvimol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.

OnpITHI IO BEIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOJIIOIEHUIO TEIIOBOTO PACIIMPEHHS ra30B, KHUIKOCTEH U TBEPBIX TEI.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIpHIIA.

OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu

HarpeBaHus WINA OXJIaKICHUS.

6. IlpoBepka ruMOTEe3bl JHMHEHHONW 3aBUCHUMOCTHM JUIMHBI CTOJOWMKAa >KUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaGmroneHue u3MeHEeHHs] BHYTPEHHEH 3HEpPruM Teja B pe3ysbTare TeIulonepenadu 1
paboThI BHELIHUX CHIL.

8. MHccnenoBanue sBICHUS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJBI.

9. OmnpeneneHne KOIUYECTBA TEIJIOTHI, IOJIyYEHHOIO BOAOH IpHU TEIIOOOMEHE C
HarpeThIM METAITIMYECKUM LIAJIUHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca uCapeHusl.

AN .

12. OnpeneneHne OTHOCUTEILHOM BIQXHOCTH BO3/IyXa.
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Jlabopamopnwvie pabomot.
Jlaboparopuas pabota Nel «VccnemoBaHue sIBICHHS TEITIOOOMEHA MTPU CMEITUBAHUU XOJIOTHOU
Y TOPSIYEN BOIBI»
JlaGopaTtopHnas padora Ne2 "OrnpezeneHre OTHOCUTENHHOM BIAKHOCTH BO31yxa"

Paznen 2. DiaekTpuyeckue 1 MArHUTHBIE siBjIeHusI (37 yacoB)

Onexrpuzanus Ten. JlBa poja aJIEeKTpUYECKUX 3apsiioB. B3aumonelicTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aUMOJIEUCTBUS 3apSIKEHHBIX TEd OT BEJIUYUHBI
3aps70B U PACCTOSTHUSI MEXKTY TEIaMH).

Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro nosst. IlpuHnun cynepno3uuuu
IIEKTPUYECKHUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsAaoB. DJIEMEHTApHBINA 3iekTpudeckuid 3apsa. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

ONEeKTpUYECKU TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOoKa. McTouHuku
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DJIEKTPUUYECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OieKkTpuueckoe HampsbkeHue. ConpoThBIEHHE
IPOBOJHMKA. YJIEJIbHOE CONPOTUBJIEHME BeulecTBa. 3akoH Owma Juisl ydacTka LEMu.
IlocnenoBarenpbHOE U MapaIEIBHOE COETUHEHUE IIPOBOJHUKOB.

Paborta u MOUTHOCTB MEKTpUUECKOro ToKa. 3akoH J[koyms—JIenna. DnexkTpuueckue nenu
U TIOTPEeOUTENH IEKTPUUIECKOM SHEpruu B ObITY. KOpoTKOe 3aMbIKaHHeE.

[TocrosiHHbIe MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
MarnuTtHOe noJie 3eMJIM U €ro 3Ha4eHHe NS *KU3HU Ha 3emute. OnbIT DpcTeaa. MarHutHoe mosie
ANEKTPUUECKOro TOKa. [[puMeHeHre 2eKTPOMarHuToB B TeXHUKE. [[eficTBUe MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIarelb IOCTOSHHOrO Toka. lcnonb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uwHAykuuu. IlpaBuno  JleHna.
OnektporeHepatop. CrocoObl TOMyYEHUS DIIEKTPUUYECKOW HHEPruu. DIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3alus Tell.
JIBa poJia AIeKTPUUECKUX 3apsSA0B U B3aUMOJEHCTBUE 3apsKEHHBIX TEll.
YCTpOUCTBO U JEUCTBUE IEKTPOCKOIIA.
DJIEKTpOCTaTUYECKasT MHTYKIIHSI.
3aKOH COXpaHEHUs MIEKTPUUECKUX 3apsI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIOBBIX TUHUH 3JIEKTPUUECKOTO MO,
N cTouyHUKM TOCTOSIHHOTO TOKA.
JIeficTBHS 2EKTPUYECKOTO TOKA.
. DIIEKTPUUYECKHUI TOK B )KUJIKOCTH.
. ['a30BBbIii pa3psa.
. 3mepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYECKOro HaPSIKEHUST BOJIbTMETPOM.
. PeoctaTt 1 MarasuH COIpOTUBIICHUN.
. B3anmoneincTere noCTOSIHHBIX MarHUTOB.

©ooNoOR~WDNE

[Tl T FO Y T S SN SN T
O~ WNERERO

. MOI[CJ'II/IpOBaHI/Ie HEBO3MOXHOCTHU pa3aCICHHA IMOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.
25.

MozenupoBaHre MarHUTHBIX NOJIEH MOCTOSIHHBIX MArHUTOB.

OmneiT DpcTena.

MarsauTtHoe 1nosie Toka. JJIeKTPOMarHur.

JlelicTBuE MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

OEeKTpOIBUTATENb TOCTOSIHHOTO TOKa.

HccenenoBanue siBJICHUS JJIEKTPOMArHUTHON UHAYKIUH.

Oneitel Dapagnes.

3aBUCUMOCTb HAIIPABIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUIN €r0 BO3HUKHOBEHHS.
OJeKTporeHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopusie pabomsl u onvimol.

1.

© 0k wn

9.

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITH IO HAOJIIOACHUIO STEKTPU3ALUH TEJ HHAYKIIUEH U TIPU CONPUKOCHOBEHHH.
HccnenoBanue J€NCTBUS 3JIEKTPUUECKOIO MOJI HA IPOBOJIHUKH U AUDIIEKTPUKU.
C6opka u mpoBepka paboThl MEKTPUUECKON LIEIH OCTOSIHHOTO TOKa.

W3mepeHue U peryJupoBaHHUe CUIIbI TOKA.

W3mepenue u peryimpoBaHue HAPsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO YE€PE3 PE3UCTOP, OT COIIPOTUBIICHUS
pE3UCTOpa U HANIPSHKEHUS HA PE3UCTOPE.

OnpIThl, JEMOHCTPUPYIOLIME  3aBUCUMOCTH  AJIEKTPUYECKOTO  CONPOTHBIICHUS
IPOBOJAHMKA OT €T0 JJIMHBI, IUIOIIA U IIONIEPEYHOr0 CEYEHUs U MaTepHara.

ITpoBepka mnpaBuila CIIOXKEHMS HANPSOHKECHUM IPU IOCIENO0BAaTEIBHOM COECIUHEHUU
JIByX PE3UCTOPOB.

[TpoBepka nmpaBuiia AJsl CUIIBI TOKA MIPH MapaJljIeIbHOM COEAMHEHUN PE3UCTOPOB.
Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UYIIETO YEPE3 PE3UCTOP.

Omnpenenenne MOIHOCTH 3IEKTPUUYECKOTO TOKA, BBIIEISEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEPE3 JAMIIOUKY, OT HaIPSHKEHHUS
Ha Heu.

Omnpenenenne KIIJ[ HarpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOZEUCTBHSI IIOCTOSIHHBIX MarHUTOB.

M3yueHre MarHUTHOTO TMOJS IOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIUHEHHH U
pa3ieNeHuN.

Uccnenoanue neicTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOAEUCTBUS KaTyIIKU ¢ TOKOM U
Mar"ura oT CHJIbl TOKa M HaIlPaBJIEHUS TOKA B KaTYIIIKE.

W3ydeHue aeicTBUSI MArHUTHOTO TMOJIS HA POBOJIHUK C TOKOM.

KoncTtpyrnpoBanue u nusydeHue paboThl AJIEKTPOABUTATENS.

N3mepenne KIIJI anexTpoaBUurarenbHol yCTaHOBKH.

OnpITBI IO HCCIENOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOM WMHIYKLUHU: HCCIIEJOBaHHE
M3MEHEHUH 3HaYeHMsI U HalpaBJI€HUS MHAYKIIMOHHOTO TOKa.

Jlabopamopuvie pabomur:

3. Ypok-uccnenoBanue "DieKTpu3aus T HHAYKIIUEH U PYU COMPUKOCHOBEHUH"

4.JIaGopatopHas pabota Ne3 «M3mMepeHne 1 peryinpoBaHUe CHUIIbI TOKa

5. Ypoxk-uccnenosanue "JlelicTBrE IIEKTPUUIECKOTO OIS HA IPOBOJAHUKU U JUAJIEKTPUKHA"

6.Jlabopartopnast pabota No4 «M3mepeHue U peryIupoBaHNUe HAMIPSIKEHUSDY
7.JTabopaTtopHnast pabota Ne5 «Onpenenerue paboThl U MOITHOCTH JIEKTPUIECKOTO TOKA»
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8. Ypoxk-uccienopanue «M3yueHne nojiei HOCTOSIHHBIX MarHUTOB)
9.JIabGopaTtopHnast pabotaNe6 «M3yueHne paboThI JIEKTPOIBUTATEISI
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TEMATHUYECKOE INTAHUPOBAHUE 8 KJIACC
KoanuectBo yacon DJIeKTPOHHBIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne ni/m Konrpoabnsie Ilpakruueckue (uuppoBbie)
MPOrpaMMbl Bceero
padoTsI paboThI oOpasoBaTelbHbIE
pecypcsbl
Pa3nen 1. TeruioBble siBJaeHUs
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 6 bubmorexa LIOK
' P B https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 22 1 2
CIVIOBLIC HPOLECCht https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHHUS
51 DJNEeKTpUUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 bubnmoreka [JOK
' Y X B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.2 II i i 20 1 3
OCTOAHHBII SCKIPHHCCIII TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 C) 4 1
HICKTPOMATHITTHA HIAYICHIA https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PesepBHOe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 6
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YYEBHO-METOJNYECKOE OBECIIEHEHUME OBPA3OBATEJBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJJIA YUEHUKA

» ®usuka, 8 kimacc/ Kabapaun O.0., Akimoneproe o0mectBo «M31arenbeTBo
«IIpocsemienne»

» ®uswuka, 8 kinace/ [lepeimkuna A.B., OOIIeCTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODAy; AknnonepHoe obmectBo «M3narenscTBo «IIpocBemnieHne»

METOAUYECKHE MATEPHUAJIbI IJI51 YUUTEJIA
JKCNePUMEHT B 00yUYeHUM (pu3nKe B LIKOJIE

1.

ok~ ownN

N o

10.
11.
12.
13.

14.
15.
16.

17.
18.

19.

Amnrepep D. Texnuka ¢usznueckoro skcnepumerTa M. 1962
OnbIThI B IoMaIiHe# 1adboparopuu. bubnuoreuka "Kpant" Baim 4.
lanenepmreiin JI.A., XirepnukoB [LI1. JTabopatopus roHOTO hrzmka. 1961

Maiiep B.B. IIpocTsie onbITHI ¢ yabTpa3Bykom. 1978
Maiiep B.B., Maiiep P.B. DiekTpruuectBo: yueOHbIE YKCIIEPUMEHTAILHbIE
nokaszatenbcrBa. M. 2006

Hlyros B.M. u 1p. OxcnepumenT B ¢puznke. u3ndyeckuii pakTUKYM.

Bbypos B.A. u nip. JleMOHCTpallmOHHBIE OMBITHI 110 (PU3HKE. 6-7 KII1acchl

Bbypos B.A. u np. @poHTaNbHbIe SKCIEpUMEHTAIbHbIE 3a1aHus 110 (usuke. 6-7
KJIaCChI

®dpoHTaTBHEIE JIA00PATOPHBIC 3aHATHUS 110 PU3MKE B cpenHel mkoie. bypos B.A. u
ap. [ox pen. A.A. Tlokposckoro M. 1974

['opes JI.A. 3aHuMmaTeNnbHbIE ONBITHI 110 (GU3HKE
KosrynoBuy M.I". Jlomamauii skciepuMenT 1o ¢usuke. 7-11 kmaccer

b. /Tonar ®usuka B urpax
JIeMOHCTpaLlMOHHBIN SKCIEPUMEHT 10 (hU3MKe B cTapimux kiaaccax. Yacte 1. Yacth

2

XopomauH C.A. JIeMOHCTpaIlMOHHBIN SKCIIEPUMEHT 10 pu3uke. OnTuka. ATOMHas
¢u3mKa (CchlIKa Ha SJIEKTPOHHYIO KHUTY)

EnbiioB A.B. ®poHTtanbsHble TabopaTopHbie padboTh o usuke. 11 kmacc
Crenanos C.B., CmupnoB C.A. JIabopaTopHbIi pakTHUKyM 110 ¢pusuke. M. 2010

dusznueckuii SKkcoepruMeHT B mkojge. M. 1975

[ITaxmaes H. M., H. 1. ITaBnos, B. 1. Teimyk. ®u3ndeckuii 5KCIEPUMEHT B CPEHEN

mkone: Konebanus u Bonasl. KBantosas ¢usnka / H. M. IIlaxmaeB,—M..:
IIpocemienue, 1991.

KoBtynoBuu M. I'. - [lomamnuii skcniepuMenT 1o dusuke. 7-11 xnaccel (bubanoreka

yuutens ¢usuku) - 2007

MeTtoanka o0yueHusi pusuke

1.

INopstukun E.H. Metonuka oOydenus ¢pusnke
e Towm 1. O6mme Borpocsl MeToauku. M. 1948
e Tom 2. Meroauka 1 TeXHUKa 3KcniepuMenTa. M. 1948
e Towm 3. OcHOBHBIE I€TAJIN YIPOIIEHHBIX U CaMOAETbHBIX prOopoB. M. 1953
e Towm 4. Pucynku u yeprexu. M. 1955
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BbpaBepman D.M. Beuepa no dbusuke B cpeaneit mkose. M. IIpocsemenne, 1969
Koran B.1O. Pa3zmepHocts pusnueckoii Benuuribl. M. 1968

Jlanuna 1.51. 100 urp nio dusuke. M. 1995

Jlanuna W1.51. BueknaccHas padota o dusuke. M. 1977

JlepmanToB B.B. Meroauka ¢usuku. M. 1935

No ok~ wd

Mynranosekuii B.B. ®usnueckne B3anMOAEHCTBYS U KAPTUHA MUPA B IKOJIbHOM
kypce dusuku. M. 1977

8. Meroaunueckuii cupaBoyHUK yuurtens dbuszuku. M. 2003

9. Hecrannaprusie ypoku dusuku. Coct. C.B. bopoposa. Bonrorpan, 2000

10. OpexoB B.I1., YcoBa A.B. Meroauka npenonaBanus dhuszuku. M. 1980

11. OpexoB B.I1. - KonebGanus u BoJIHBI B Kypce GpuU3uKku cpeaHeit mkomisl - 1977

12. Ceprees A.B. HaGnroeHus yqanuxcsi py M3YYCHUN QU3UKU HA TIEPBOH CTYNEHH
oOyuenus. K. 1987
13. Ilaranos B.®. ®usuka Ha Bcro xu3ues. M.-Cro, 2003
MeToanka o0yuyeHHUsl pellleHUI0 3a1a4

1. Kawmenxuii C.E., Opexos B.Il. Meroauka perienus 3a1a4 1o Gusmke B cpeHei
mkosie. M. 1971
2. Cemxke A.U. - Hecrannaptasle 3aaun o pusuke (B momomp yuurento) - 2007
OJanMnuajgHbIe 3202490

1. Bemomunenkwnii C.H. - OnmuMmnuagaeie 3a1aun 10 GU3HKE Ul VIAIIUXCS AECSITHIX
Kiaccos - 2013

2. KemOpoBckuii-I10IroTOBUTENIbHBIC 3a/1auv_K_oJmMiuanaaMm_1o_dusuke 1984

HUP®POBBIE OPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

®uzuka Enunas xomnekuus LIOP. [Ipeamernas komnekuus «Duznkay
http://school-collection.edu.ru/collection EctecTBeHHO-Hay4HBIE SKCIIEPUMEHTHI - Du3nKa:
Komnekuus Poccuiickoro o0meo0pa3oBaTebsHOTO MopTajia

http://experiment.edu.ru OTkpsITHIi KOLIeHK: DU3KKa

http://www.physics.ru DneMeHTbI: MOMyJISPHBINA CalT 0 QyHIAMEHTAIBHOW HAyKe
http://www. elementy. ru Beeienre B HAHOTEXHOJIOTUU

http://nano-edu.ulsu.ru

BupryanbHeiii MeToqrueckuii KaOMHET yunuTens GU3UKKU 1 aCTPOHOMUH

http://www.gomulina.orc.ru BuptyanbHslii puzmar-Kkinacc: 00ImIeropocKon canT
CapaTOBCKUX y4HTeNeH

http://www.fizmatklass.ru BupryanbHbiii (OHI €CTECTBEHHO-HAYYHBIX H HAY4YHO-
TexHn4deckux 3G dexToB «IddhekTuBHAS PU3NKaY)

http://www effects.ru I'azera «®usuka» M3narensckoro moma «IlepBoe CeHTIOPs»
http://fiz.1september.ru EcrectBeHHO-Hay4YHast 11kojia TOMCKOTO MOJIMTEXHUYECKOTO
YHHUBEPCUTETA

http://ens.tpu.ru 3anumarensHas (pu3uKa B BOIpOcax U oTBeTax: caiit B. Enpkuna
http://elkin52.narod.ru 3aouHast ectecTBeHHO-Hay4Has 1ikoja (KpacHospck): yueOHbIe
MaTepuabl O (PU3UKE IS IIKOJILHUKOB




http://www.zensh.ru 3aounas pu3uko-MaremaTHyecKas mkojia TOMCKOro
rOCY/IapCTBEHHOTO YHUBEPCHTETA

http://ido.tsu.ru/schools/physmat 3aounas ¢pusrko-TexHuueckas mkosia mpu MOTU
http://www.school.mipt.ru Mudopmaruka u ¢pusmrka: cait yantens GU3UKA U HHHOPMATHKH
3.3. [llakypoBa

http://teach-shzz.narod.ru MudopmannoHHbie TEXHOJIOTHU B PENIOIaBaHUK (DU3UKU: CAT
N.A. Oununnoson

http://ifilip.narod.ru MudopmamoHHbie TEXHOIOTHH Ha ypokax (pusnku. MHTepakTHBHAS
aHUMaIHs

http://somit.ru Murepuer-mMecTo Gusnka

http://ivsu.ivanovo.ac.ru/phys Kadenpa ¢pusrkun MOCKOBCKOTO HHCTUTYTa OTKPBITOTO

oOpa3oBaHUs
http://fizkaf.narod.ru Ksaur: Hay4HO-mOMyIsipHbINA (PU3UKO-MaTeMaTHYSCKHUN JKypPHAI
http://kvant.mccme.ru Kiacc!nast dusuka: cailt yuurens ¢pusuku E.A. bBanauHoi

http://class-fizika.narod.ru Konuernimu COBpeMEHHOTO €CTECTBO3HAHUS: AIEKTPOHHBIN
y4eOHHK

http://nrc.edu.ru/est Jlabopatopus o0y4enust ¢puzuku u acrponomun UCMO PAO
http://physics.i0so.ru Jlaypeatsl HOOEIEBCKOH peMHUH N0 (HU3UKE

http://n-t.ru/nl/fz Marepuanst kapenpsr oomeit puznku MI'Y um. M.B. JlomoHOCOBa:

yueOHbIe TOCOOUS, PU3NUECKHM TPAKTUKYM, BUJIEO- U KOMIIBIOTEPHBIE JEMOHCTPaLUU
http://genphys.phys.msu.ruMarepuainst ¢puszndeckoro daxyabrera Cankr-IlerepOyprckoro
rocy/1apCTBEHHOI'O YHHUBEPCUTETA

http://www.phys.spbu.ru/library Mup ¢usuku: reMmoHcTpanuu Gpu3n4ecKux 3KCIEPUMEHTOB
http://demo.home.nov.ru O6paszoBarenshbie Matepuaisl o ¢pusnke ®TU um. A.D. Uodde
http://edu.ioffe.ru/edu O6y4aromue TpexypoBHeBbIe TeCThI 10 (usnke: cat B.U.
Perenbmana

http://www.physics-regelman.comOunaiiH-ipeoOpa3oBaTeb eIUHHUIl H3MEPEHUS
http://www. decoder.ru ITopran ecrecTBeHHbIX Hayk: Du3nka
http://www.e-science.ru/physics ITpoext AFPortal.ru: actpodu3nueckuii moprain
http://www. afportal.ru IIpoext «Best pusnkar»

http://www fizika.asvu.ru Perrenus 3a1a4 u3 yueOHHKOB 110 (U3HKE

http://www. irodov. nm.ru CaiiT npakTukyroriero gpusuka: npemnoaasarensd ¢pusuxu N.1.
Bapnamosa

http://metod-f.narod.ru CamorecTupoBanue MIKOIHLHUKOB 7-11 KI1acCcOB 1 aOUTYPHUEHTOB T10
¢buznke

http://barsic.spbu.ru/wwwi/tests TepmoarHaMuKa: 3JeKTPOHHBIN YUeOHUK 1O pU3HKe
http://fn.bmstu.ru/phys/bib/I-NET Ypoku mo MonekynspHOi Gu3uKe

http://marklv. narod.ru/mkt ®usnkam — npemnoaaBaTesIsiM U CTyICHTaM
http://teachmen.csu.ru®un3nka B aHUMAIHSX

http://physics.nad.ru ®u3nka B mpe3eHTaIHMIX

http://presfiz.narod.ru ®u3uka B mkosne: caiit M.b. JIbBOBCKOTO
http://gannalv.narod.ru/fiz ®usuka Bokpyr Hac

http://physics03.narod.ru ®u3uka ass Bcex: 3aaa4uu Mo GpU3MKe ¢ PerieHusIMU
http://fizzzika.narod.ru ®usuka mis yunreneii: caiit B.H. EropoBoit
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http://fisika.nome.nov.ru dusuka cTyaeHTaM M MIKOJHHKAM: 00pa30BaTEIbHbIM TPOCKT

A.H. Bapruna

http://www.vargin.mephi.ru ®usuka.py: CaiT i yJanmxcs u npemnoaaBareneii Gusnku
http://www fizika.ru ®u3ukomii: B moMoIlls HAYUHAOIIEMY (H3HKY
http://physicomp.lipetsk.ru XabapoBckast kpaeBas (prU3MKO-MaTeMaTHUYECKas MIKOJIA
http://www.khspu.ru/~khpms IlIkonsHast pusuka i yuuTesaeh u y4eHUKoB: cauT A.JI.

CakoBuya

http://www alsak.ru Slaepuas ¢usuka B MuTepHeTe

http://nuclphys.sinp.msu.ru Oaumnuazne o Gpusuke Beepoccuiickas onuMuana
LIKOJILHUKOB 110 (PH3HKE

http://phys.rusolymp.ru JlucraniporHas oIuMuana mo Gusrke - TeIeKOMMYHHKAIIMOHHBIN

00pa3oBaTeNbHBINA POEKT

http://www.edu.yar.ru/russian/projects/predmets/physics JIncTaHIIHOHHbBIC IBPUCTUYCCKHUE
OJIUMIIUABI IO (PU3HKE

http://www eidos.ru/olymp/physics MockoBckast perioHaibHast OJIMMITHA 1A IKOJIBHUKOB
1o ¢uzuke
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