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HHOACHUTEJBHAA 3AIIUCKA

[TporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs COCTaBICHA HA OCHOBE
MOJIOKEHUH W TpeOOoBaHMII K pe3yabTaTaM OCBOEHUSI Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHO# nporpammel, npeactapieHHbXx B DT'OC 00O, a takxke ¢ yu€roMm deaepanbHOl
paboueii mporpaMMbl Bocriutanusi U Konuenuuu npenonaBanus yueoHoro rnpeamera «Duznkay.

Copepxanre porpaMMsbl 10 (PU3HMKE HAIMPaABICHO Ha ()OPMUPOBAHUE €CTECTBEHHOHAYYHON
rPaMOTHOCTH OOYYAIOIIMXCS U OpPraHu3alUi0 W3ydeHHs (U3MKH Ha JAEATeIbHOCTHOM ocHOBe. B
nporpaMMe 1O (DU3WKE YYHTHIBAIOTCS BO3MOXXHOCTH YYeOHOTO TMpeAMeTa B peaau3aluu
tpeboBanuit ®I'OC OOO K IUIAHHPYEMBIM JIMYHOCTHBIM M METAaNpeIMETHBIM pe3yJbTaTaM
00ydeHHsI, a TaKXKE MEKIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[IporpamMma mo (u3MKe ycTaHABIMBACT paclpeselieHne y4eOHOro marepuana Mo rojam
oOydenus (o Kjaccam), mpepiaraeT NPUMEPHYIO IIOCIEI0BAaTEIbHOCTh HW3YYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COACPKAHUA M yUETE BO3PACTHBIX OCOOCHHOCTEM
oOyJaromuxcs.

[Tporpamma o ¢usnke pazpadboTaHa C MEIbI0 OKa3aHHUs METOAMYCCKON TTIOMOIIH YIUTEITIO B
co3aaHuu paboyel mporpaMMBbl 10 y4eOHOMY MTPEIMETY.

dusnka SBISAETCS CUCTEMOOOPA3YIOUIUM JJIsl €CTECTBEHHOHAYYHBIX yUEOHBIX MPEIMETOB,
MOCKONIBKY (PU3WYECKUE 3aKOHBI JIEKAT B OCHOBE IPOILIECCOB M SIBICHHM, M3y4aeMbIX XHUMHEH,
Ouonorueli, actpoHoMuel M (u3nM4eckoil reorpadueil, BHOCUT BKJIAaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MPEAOCTaBIsieT Haubosee sicHble oOpa3lbl MPUMEHEHHS HAy4yHOro MeEToja
MO3HAHMUSI, TO €CTh CIIOCO0A MOYUYECHUsI IOCTOBEPHBIX 3HAHUM O MUPE.

Opna w3 THaBHBIX 3a1a4 (pu3mdeckoro oOpa3oBaHUS B CTPYKType oOmiero odpazoBaHus
COCTOMT B (OPMHpPOBAHWUM ECTCCTBCHHOHAYYHOW TPAMOTHOCTH ¥ HHTEpeca K Hayke Yy
oOyJaromuxcs.

WN3ydyenne ¢u3ukn Ha 0a30BOM YpOBHE MPEIIOJIaracT OBJIAQJCHUE CIICIYIOIIUMA
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOLUIUMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

L4 HAay4YHO O0OBACHATH SIBJICHUA,
L4 OLICHUBATHb U ITIOHUMATb 0COOEHHOCTH HAaY4YHOT'O UCCJICAOBAHUAA;
° HHTCPNPECTUPOBATL OJAHHBIC W HCIOJbB30BAaTb HAYYHBIC OOKAa3aTCIbCTBA IJId

MIOJIyY€HUS BBIBOJIOB.

Henu w3yuyenus (PU3NKH HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OMpENENieHbI B
Konuenmun npenoxaBanusi yyeOHoro mnpenmera «®dusnka» B 00pa3oBaTeNbHBIX OpraHU3alMIX
Poccuiickoit  ®enepanuu, peanu3yrOIIMX OCHOBHBIE 0OO0II€00pa3oBaTeiabHblE MPOTPaAMMBI,
yrBepxkaA€HHON pemenneM Kosutermm MunncreperBa mpocsenieHuss Poccuiickoit denepaunn
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).

Henun usyvyenus ¢pusuku:

o NpUOOpeTeHNne HHTEepeca M CTPEMJIEHUs OOydaloIMXCsi K HayyHOMY H3YYEHHIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

. pa3sBUTHE MPEJACTABICHUA O HAayyHOM MeETOjA€ IMO3HaHUA U (OPMHpPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSM;

o dbopMUpOBaHHE HAyYHOTO MHMPOBO33PEHUS Kak pe3yJbTaTa H3yuyeHUsS OCHOB
CTPOEHUS MaTepuu U PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

. (dopmMHpoOBaHUE MPEACTABICHUN O pOJIU PU3UKH JUIS Pa3BUTHSL JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUI;

. pa3BUTHE TMPEACTAaBICHUN O BO3MOXHBIX cdepax Oyaymieil mpodeccuoHanbHOM

ACATCIIBHOCTH, CBSI3aHHOM C (pHSHKOﬁ, IOATOTOBKA K ,[IaHLHeI‘;IHICMy O6y‘-IeHI/IIO B OTOM
HaIpaBJICHHUH.



JlocTukeHne STUX Lelaell mnporpaMmbl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
00pa3oBaHUs 00eCIeUnBaCTCS PEIICHHEM CIICAYIONINX 3aaY:

. IpUOOpETEHNE 3HAHUI O JUCKPETHOM CTPOEHMM BEILECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, MIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

. npuoOpeTeHne YMEHHUH ONUCHIBATH U OOBACHATH (U3MUECKUE SIBJICHUS C
MCII0JIb30BaHUEM TIOJyYEHHBIX 3HAHUM;

o OCBOCHHE METOJIOB DPELICHUS IMPOCTEHIIMX PACUETHBIX 3aJad C HCIOJIb30BAHHEM
¢u3nUecKux MoIeNel, TBOPYECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 3a/1a4;

o pa3sBUTHE YMEHUH HAOIIOAATh NPUPOAHBIC SBICHUS M  BBIIOJIHATH  OIBITHI,

71a00opaTopHbIe pabOTHI U SKCIEPUMEHTAIBHbBIC UCCIECAOBAHNS C UCTIOIIB30BAHUEM U3MEPHUTEIbHBIX
npuOOpoOB;

J ocBoeHHME NpUEMOB paboThl ¢ MHpopManuell (PU3NIECKOTO COACP)KAHUS, BKIIOYAs
UH(QOPMAIMIO O COBPEMEHHBIX JOCTIKCHUSAX (HU3MKH, AaHAIN3 M KPUTHYECKOE OICHUBAHHE
uHpOpMaLnu;

. 3HaKOMCTBO €O cdepamMu TPo(PEecCHOHANBHON AEATENbHOCTH, CBS3aHHBIMH C
(GHU3HUKOI, ¥ COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTIKCHHAX (PU3UUECKON HAYKH.

Ha wm3yuenue ¢usuku B 8a kiacce (0a30BBI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanus orBoautcs — 102 daca (3 yaca B HeJeni0).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA
N3yuenue ¢pu3nKu Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs HANPABIIEHO HA JOCTHKEHHE
JMYHOCTHBIX, METAIIPEAMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI
1) maTpMoOTN4YeCKOro BOCIIUTAHUSA

® [IPOSIBJICHUE MHTEpEeca K HCTOPHUM U COBPEMEHHOMY COCTOSIHUIO POCCHUKCKOU
¢bu3nveckoil HayKw;

® [IEHHOCTHOE OTHOLICHHE K JTOCTHKCHHUAM POCCUHUCKUX YUEHBIX-(PU3HKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

® TOTOBHOCTh K AaKTUBHOMY Y4YacTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYMMBbIX U
ATHUYECKUX NpOOJIeM, CBS3aHHBIX C MPAKTUYECKUM TMPUMEHEHUEM JIOCTHKEHUMN
buzuku;

® 0CO3HaHUE Ba)XKHOCTH MOPAJIbHO-3TUYECKUX ITPUHIIUIIOB B JAESITEIBHOCTU YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

® BOCIPHUATHE OCTETUUYECKMX KauyecTB (PU3WYECKOM Hayku: e€ TrapMOHUYHOIO

IIOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

® O0CO3HaHWE IEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOTO WHCTPYMEHTa IO3HaHUS
MHpa, OCHOBBI Pa3BUTHsI TEXHOJIOTMH, BXKHENIIIEW COCTABIAIOIIEH KYJIbTYPbI;

® pa3BUTHE Hay4yHOW JI0OOO3HATENIBHOCTH, MHTEpeca K  HCCIEI0BaTEIbCKON
NEeSATEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIATONOTYYHS:

® 0CO3HaHUE IIEHHOCTH 0e3011acHOro 00pa3a KHU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BOXHOCTH MpaBui OE30MacHOrO MOBEIEHUS HA TPAaHCIOpPTE, HA JOpOrax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 00OPYI0BaHUEM B IOMAIIHUX YCIOBUSIX;

e chopMuUPOBaHHOCTh HaBbIKa pedJIeKCUM, MPU3HAHHWE CBOETO IMpaBa Ha OIIMOKY H
TaKOoro e IpaBa y Apyroro 4ejaoBeKa;

6) TpyaoBOro BocnuTaHus:

® AaKTMBHOE Yy4yacTHME€ B pEIIEHUH MPAaKTUYECKUX 3a7ad (B paMKaX CEMbH,
o0pa3oBaTeNbHON OpTraHMU3allui, TOopojAa, Kpas) TEXHOJOTUYECKOW M COLMAIbHON
HampaBJIeHHOCTH, TPEOYIOIUX B TOM YUCIIE U PU3MUECKUX 3HAHUI;

® MHTEpeC K MPAaKTUYECKOMY U3y4EeHUIO PO ecCuii, CBI3aHHbBIX C (PU3UKOM;

7) IKOJIOTrMYECKOT0 BOCIIMTAHMS:

e OpHUEHTalMs Ha NMpUMEHEHHE (PU3MYECKUX 3HAHUM I pelleHus 3ajad B 00JacTH
OKpY’KaIOIEH cpeapl, IUIAaHUPOBAaHUS IIOCTYIIKOB M OLEHKA HX BO3MOXHBIX
MOCTEACTBUM JJISI OKPYKAOLIEN CPEIBI;

® 0CO3HaHUE II00aIbHOI0 XapaKkTepa SKOJIOTHUECKUX MPOoOIeM U IMyTeH UX pelieHus;

8) ajanTannu K N3MEHSAIIIUMCS YCJIOBUAM COLMAILHON U MPUPOIHOI cpeabl:

® OTPeOHOCTh BO B3aMMOJICHCTBMM IPH BBIOJHEHUU HCCIIEAOBAHUM M MPOEKTOB
(bu3nyecKoil HanpaBIEHHOCTH, OTKPBHITOCTD OMBITY U 3HAHUSAM JAPYTUX;

® TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEITEeIbHOCTD;

e 10TpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHMI, B TOM uHucie (GOPMYIUPOBATh UIEH,
MTOHSTHS, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBICHUSIX;

e oco3HaHue neGUIUTOB COOCTBEHHBIX 3HAHWUH W KOMIIETEHTHOCTEH B 00JacTH
buzuku;

® [IJJAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUHU HOBBIX (PU3HUECKUX 3HAHUIA;

® CTpEeMJICHHE AaHAIM3MPOBATh M BBISBIATH B3aUMOCBSI3M MPHUPOJBI, OOIIECTBa U
SKOHOMMKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHU;



® OILICHKA CBOMX JEHCTBHUU C Y4ETOM BIUSHHS HAa OKPYXKAIOLIYI0 CPELy, BO3MOKHBIX
r7100ANbHBIX TOCIIEACTBUN.

METAIIPEAMETHBIE PE3YJIbTATbI

B pe3ynbraTe 0cBOCHUS MpOrpaMMbl 10 (PU3KUKE Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus
y oOyvaromerocs OyayT c@opMHUpOBaHbl MeTanpeIMeTHbIe Ppe3yJbTaThbl, BKJIIOYAIOLINE
MIO3HABATENIbHBIC yHUBEPCAIbHbIE y4yeOHBIC JCHCTBHS, KOMMYHHKATHBHBIC YHUBEPCAIbHbIC
y4eOHbIe JIeMCTBUS, PETyJIATUBHbIC YHUBEPCAJIbHbIE yueOHbIE AEHCTBUS.
Ilo3naBaTe/IbHbIE YHUBepPCATbHbIEe yueOHbIe AeiicTBUS
Ba3oBble JJornueckue aeiicTBuA:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);

yCTaHaBJIMBaTh CYLIECTBEHHBIH NMPHU3HAK KiIacCU(UKALMK, OCHOBAaHUS IJisi 000OLIeHUs U
CpaBHEHHS;

BBISBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEYMsS B paccMaTpuBaeMbIX (hakTax, JAaHHBIX U
HaOJIOICHUX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISBIIATh PUYMHHO-CJIIEJCTBEHHbIE CBSI3M IpPU H3Y4eHUM (U3NYECKUX SBICHUH U
IPOIIECCOB, JIENaTh BBHIBOJBI C MCIOJIB30BAHUEM ACTYKTUBHBIX M MHIYKTHBHBIX YMO3aKIIIOUCHUH,
BBIJIBUT'ATh TUIIOTE3bI O B3aUMOCBSA3AX (PU3NUECKUX BEIUYUH;

CaMOCTOSITENIFHO BBIOMPATh CIOCOO pemeHus: y4eOHOW (u3M4ecKkoil 3amaun (CpaBHEHHE
HECKOJIbKUX BAapUaHTOB pELICHMs, BBHIOOp Hambosee MOAXOJAIIEro ¢ y4€TOM CaMOCTOSTEIbHO
BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarebcKue 1eHCTBUSA!

HCTIOJIB30BaTh BOIIPOCHI KAaK MCCIIEIOBATEIBCKUI HHCTPYMEHT IIO3HAHMS,

IPOBOJIUTH 110 CaMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIBIT, HECIIOKHBIA (U3NYEeCKUi
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHHE (PU3UUECKOTO SIBICHUS;

OLIEHUBaThb Ha NPUMEHUMOCTb M JIOCTOBEPHOCTh HH(OpPMAILMIO, MOIYYEHHYIO B XOJ€
UCCIICIOBAaHHS WIIH YKCIIEPUMEHTA;

CaMOCTOSITENILHO (HhOPMYyIUpPOBaTh 0OOOILIEHUS W BBIBOABI 10 pe3yJbTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OTIBITA, UCCIICOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE JajlbHENIIee pa3BUTHE (PU3UUYECKUX MPOIECCOB, a TAKKE
BBIJIBUTATH TPEATIONIOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

NPUMEHATh PA3IMYHbIE METOJbI, WHCTPYMEHTHI W 3alpochl TpH TIOUCKE U OTOOpe
MHGOPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHOU (pu3ndeckoil 3a1auu;

aHAJTM3UPOBATh, CUCTEMAaTU3UPOBATh M HHTEPIIPETUPOBATH MHPOPMAIIUIO PA3INYHBIX BUIOB
U GOpM IpeCTaBICHMS;

CaMOCTOSITENIbHO BbIOMpATh ONTHUMalbHYIO (OpMy TMpeAcTaBieHUus HHOpMaMM MU
WITIOCTPUPOBATh pellaeMble 33a4l HECIOKHBIMU CXEMaMH, TuarpaMMamMu, HHOU rpadukoit u ux
KOMOHWHAIIUSIMH.

KoMMyHuKaTHBHBIE yHHMBepcaIbHbIe y4eOHbIe qelicTBHA:

B X0J/I¢ 0O0CYXXJeHUs Y4eOHOro MaTtepuasa, pe3yJbTaToB Ja0OpaTOPHBIX pabOT M MPOEKTOB
3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl M BBICKA3bIBaTh MJIEH, HALlEJIEHHBIE Ha
peleHne 3a7a9u U MoJIepiKaHue OJiaroXenaTeIbHOCTH OOIICHNUS;

COIOCTABJIATh CBOM CYXJICHUS C CYXJICHUSMH JAPYTHX YUYaCTHUKOB JUaiiora, OOHapyXHBaTh
pa3JIM4ME U CXOJICTBO MO3UIINIM;

BBIpa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOJIMYHO TPENICTABIISATH PE3YIbTAThl BHIIOJHEHHOTO (PU3WYECKOTO OMBITA (IKCIIEPUMEHTA,
UCCIIEIOBaHUs, TIPOEKTA);

MOHMMATh M WCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHONW W WHAWBUIAYAILHOW pabOTHI TpH
peLIeHNH KOHKPETHON (PU3UUECKOM MpoOIeMBbl;



NPUHUMATh IIeJIM  COBMECTHOH JICATCIIBHOCTH, OPTraHW30BBIBATh JCHCTBHS TI0 e
JOCTHIKEHUIO: PaCTpeeNiATh PO, OOCYKIaTh MPOIECCHl W Pe3ylbTaThl COBMECTHOW padoTHI,
0000111aTh MHEHUS HECKOJIILKHUX JIONEH;

BBITIOJHATh CBOKO YacTh pabOThI, JOCTUTAsl KA4YeCTBEHHOTO pe3yibTara IO CBOEMY
HAIPABJICHUIO U KOOPAMHHUPYS CBOH JICUCTBHUS C APYTUMH YICHAMH KOMAaH/IbI;

OIICHUBATh KAa4YE€CTBO CBOETO BKJAJa B OOMIMHA MPOAYKT MO KPUTEPHUSM, CAMOCTOSITEIHHO
c(hOPMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHHBepPCcAJIbHbIe YUeOHbIE 1eliCTBHS
Camoopranusanus:

BBISIBJIAITH NMPOOJIEMBbl B JKM3HEHHBIX U YYEOHBIX CHUTyalMsIX, TPeOYIOIIUX JUIsl pelICHUS
bu3nUecKux 3HAHUH;

OpUEHTUPOBAThCSA B PA3IMYHBIX MOJAXOJAaX TMPUHATHS pelleHud (MHAUBUAYAIbHOE,
MPUHSATUE PEIICHUS B TPYIINE, IPUHATHE PELICHUHN TPYIION);

CaMOCTOSITENIbHO COCTAaBJATh QJITOPUTM pemieHus (GU3MYECKOM 3afauyud  WiIM IUIaHa
MCCJICIOBAHUS C YUYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
npeJiaraeMble BApHAHTHI PEIICHHUI;

JIeJIaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JIlaBaTh aJIEKBATHYIO OLICHKY CUTYallUM U MpeyiaraTh IiaH e€ U3MEHEHNS,

OOBSACHATh MPUYMHBI JOCTH)KCHUS (HEIOCTHXKEHHS) PE3ylbTaTOB JEATEIbHOCTH, HaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

BHOCHTH KOPPEKTHBBI B JESATEIBHOCTh (B TOM YHWCJIE€ B XOJ BBINOJHEHHS (PU3UYECKOTO
WCCJIC/IOBAHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, W3MEHMBIIMXCS CHUTYalIUMH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIA U YCIOBUSIM;

CTaBUTH ceOsl HA MECTO APYTOro 4YelloBeKa B XOJE CIopa WK JUCKYCCUU HAa HAYYHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYTOTO;

Mpu3HaBaTh CBOE MPABO Ha OMIMOKY MPHU pelieHrnr (GU3NUEeCKHUX 3a/1a4 WM B YTBEPKICHUSIX
Ha HAay4YHbIE TEMBI U TaKOE YK€ MPaBO JIPYroro.

INMPEIMETHBIE PE3YJIBTATHBI

K xoniy oOydyeHusi B 8 kjacce mpeMeTHbIE pe3ybTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPakaTh
c(hOpPMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHUI:

WCIIOJIH30BaTh TIOHSITHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE [BM)KCHHE aTOMOB U
MOJIEKYJI, arperaTHhIe COCTOSIHUS BEIECTBA, KPUCTAIIIMYECKHE U aMOp(HBIE Tea, HACHIIIEHHbBIN 1
HEHACBHIIICHHBIA TIap, BIAXKHOCTh BO3JyXa, TEMIIepaTypa, BHYTPEHHSS JHEPTUs, TEIMJIOBOU
JIBUTaTelb, DSJIEMEHTApPHBIM DSIEKTPUUYECKHM 3apsii, JJIEKTPUUYECKOE TIOJie, NPOBOJHUKH U
TUAJICKTPUKU, TTOCTOSTHHBIN JIEKTPUIECKUN TOK, MATHUTHOE T0JIE;

pa3nuuath SBICHHs (TEIUIOBOE pacIIMpeHHe W C)KaThe, TeIionepeaaya, TerIoBoe
paBHOBecHE, CMadyMBaHWE, KaMWUISIPHBIC SBICHWS, WCHApPEHUE, KOHJCHCAIMs, IIJIaBJICHUE,
KpucTaun3auus (OTBEpAEBaHUE), KHUIEHUE, Tervionepenaya (TemIoNpOBOIHOCTh, KOHBEKIIUS,
U3ITy4eHHUE), DJIEKTpU3alMs TeJ, B3aUMOJEHCTBUE 3apsiioB, JAEWUCTBUSA AJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aMMOJIEWCTBE MATrHUTOB, JEMCTBUE MArHUTHOIO MOJISI HA MPOBOJHHK C
TOKOM, D3JIEKTPOMAarHUTHAas WHIYKIHS) TIO0 OMHCAHWIO WX XapaKTEPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PU3NIECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUECKUX SBJICHUM B OKPYXKAIOIIEM MHUPE, B TOM
yrcie (PU3NYECKUe SIBICHUS B MPUPOJIE: TTOBEPXHOCTHOE HATSDKEHUE M KAMMIUSIPHBIC SIBICHUS B
pUpoJie, KpUCTaUIbl B mpupoze, uzinydeHue CoiiHLA, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BI,
o0Opa3oBaHHe POCHI, TYMaHa, WHEs, CHEra, dJIEKTPUYECKHE SBICHUS B aTMoc(epe, dIEeKTPUIeCTBO
JKUBBIX OPTaHU3MOB, MAarHUTHOE TI0JIe 3eMJIH, Apei MOIFOCOB, POJIb MATHUTHOTO TOJIS JJISl KU3HH



Ha 3emiie, MOJSIPHOE CUSHHE, TIPU 3TOM MEePEeBOAUTh MPAKTHUECKYIO 337auy B Y4eOHYIO, BBIIACIATD
CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) PUINUECKUX SBIICHUM;

ONKCHIBATh W3YYCHHBIE CBOICTBA Tell M (DU3UYECKUE SBIICHUS, UCIHOJB3Ys (PHU3UUECKHe
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO TEIUIOTHI, YAEJIbHAas TEIIIOEMKOCTh
BEIIECTBa, yJelibHas TEIIOTA IUIABJICHHUS, YeIbHAs TeIUIOTa Mapoo0pa3oBaHus, yAelbHas TerioTa
CTOpaHUsl TOIUIMBA, KOA((UIMEHT IOJE3HOTO ACWCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTEIIbHAS
BIIQXHOCTh  BO3/yXd, OJJICKTPUYECKUM 3apsi, CWila TOKa, SJIEKTPUUYECKOE HalpshKEHHE,
CONPOTHUBIIEHUE IPOBOJAHMKA, YJECJIbHOE CONPOTHBIEHHWE BELIECTBA, padOTa M MOIIHOCTb
AIEKTPUYECKOTO TOKA), IPU ONMHUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCIOIB3YEMBIX
BEJIMYMH, O0003HAYECHUS W E€IUHHLBI (U3NYECKUX BEIMYHH, HAXOIUTHb (POPMYIIBI, CBS3BIBAIOIINE
JaHHY!0 (U3MYECKYI0 BEIUYMHY C JPYTMMH BEIHMYMHAMU, CTPOUTH TpaQUKUd H3YYEHHBIX
3aBHCUMOCTEN (PU3HUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBJICHUS U MPOIECCHI, UCTIOIb3Ys] OCHOBHBIE
MIOJIO’KEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU CTPOEHHUS BELIECTBA, IMPUHLUI CYHNEPIIO3ULIUN
noJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHus 3apsiaa, 3akoH OMa JJid ydacTKa Lenu, 3aK0H
Jxoyns—Jlenna, 3aK0H COXpaHEHUs YHEPTUH, TIPH TOM JIaBaTh CIOBECHYIO ()OPMYITHPOBKY 3aKOHA
Y 3aMHCBIBATH €T0 MATEMATUUYECKOE BBIPAXKEHUE;

O0BSICHATH (PU3NYECKHE TPOIECCHl U CBOMCTBA TN, B TOM YHCJIE€ U B KOHTEKCTE CHUTYalui
MIPaKTUKOOPUEHTUPOBAHHOTO XApAKTepa: BBISIBIATh MPUUMHHOCIEICTBEHHbIE CBSI3U, CTPOUTH
oO0bsicHeHne W3 1—2 JOrMYeCKHX IIaroB ¢ OMOpoi Ha 1—2 W3y4EeHHBIX CBOMCTBAa (PU3HUECKUX
ABIICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIC 3a7a9u B 2—3 JIEUCTBUS, HCIIONIB3YsI 3aKOHBI U ()OPMYJIBI, CBSI3BIBAIOIINE
dbusznyecKkue BENIMYUHBI: HA OCHOBE aHallM3a YCIIOBUS 3aJauyd 3alKChIBaTh KPAaTKOE YCIOBHE,
BBISBJISITH HEAOCTAaTOK JIAHHBIX JUISL pPELIEHWs 3aJauyd, BBIOMpAaTh 3aKOHbI U  (QOPMYIIbI,
HeoOXoauMble st e€ pelIeHUs, MPOBOJUTH pPacu€Thl W CPaBHUBATH IMOJYYCHHOE 3HAUYCHUE
(bu3NYECKOIl BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOIEMBbI, KOTOPhIE MOXHO PEIIUTh MPH MOMOIIM (PU3NUYECKHX METOJIOB,
UCIIONIb3YSl ONUCAHWE WCCIENOBaHMs, BBIIEIATh IPOBEPSAEMOE MPENIOJIOKEHNE, OLEHUBATh
IIPABHJIBHOCTD IOPSIZIKA TPOBEIEHUS UCCIIEJOBAHMSI, JIEJIaTh BBIBOJIBL;

IIPOBOAMTD OIBITHI 1O HAONIONEHNI0 (QU3NYECKUX SBIECHUN MM (U3NYECKUX CBOMICTB Tel
(KanmuJUIIpHBIE SBJIEHUS, 3aBUCUMOCTh JIaBJIEHUS BO3/yXa OT €ro 00b&Ma, TeMreparypbl, CKOPOCTH
Ipolecca OCThIBAHUSI M HarpeBaHus MpH M3IYyYEHUH OT LBETa H3JIydaromied (IOrjolaroniei)
MIOBEPXHOCTHU, CKOPOCTb MCIIAPEHUS BOJBI OT TEMIEPATYPHI JKUIKOCTH U IJIOLAAN €€ TOBEPXHOCTH,
AIIEKTpU3ALMg TeJl U B3aUMOJAEWCTBHUE DJIEKTPUUECKHUX 3aps/iOB, B3aUMOJECHCTBHE MOCTOSHHBIX
MarHuTOB, BU3yaJU3allksi MAarHUTHBIX IOJIEN MOCTOSHHBIX MarHUTOB, IEWCTBUSL MAarHUTHOTO TOJIS
Ha TNPOBOJHUK C TOKOM, CBOMCTBa AJIEKTPOMAarHuWTa, CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO
TOKa): (pOPMYJIMPOBATh MPOBEPSIEMbIE MPEANOJIOKEHHS, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO
000py/10BaHus, ONUCHIBATh XO/1 ONbITA U (POPMYITHPOBATH BHIBOBL;

BBITOJIHATH MPSAMBIE U3MEPEHUSI TEMIEPATYpPhl, OTHOCUTENBHON BIAKHOCTH BO3lyXa, CHJIBI
TOKA, HaNpPSHKEHUS C MCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATUUKOB (PU3MUECKUX BEITUYMH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 33JaHHOM aOCOIOTHON MOTPEIIHOCTH;

MPOBOJIUTh HCCJICAOBAHUE 3aBUCHUMOCTH OJHOW (DM3MYECKOW BEIMYWHBI OT JAPYroMl C
UCIIOJIb30BaHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTH COIPOTUBIIEHHS IIPOBOJHHUKA OT €r0 JJIUHBI,
IUIONIA/I TIONIEPEYHOr0 CEYEHUS U YAEIbHOTO CONMPOTUBIICHUS BEUIECTBAa TPOBOAHHKA, CUJIbI TOKA,
UAYIIETO Yepe3 MPOBOJHUK, OT HANPSKEHUSI HAa IPOBOJHUKE, UCCIIEJOBAHKE T0CIIEI0BATEILHOTO U
NapajuIeIbHOTO COETUHEHHUM MPOBOJHUKOB): MJIAHUPOBATh UCCIIEOBAHUE, COOUpATh YCTAHOBKY U
BBITOJIHATh M3MEPEHHs, CIIeAysl MPEAJIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTaThl MOTy4YECHHON
3aBHCHMOCTH B BHJI€ TaOJIUIL U TPaUKOB, J1€7aTh BHIBOJBI 110 pe3yjIbTaTaM HUCCIIEI0OBAHUS;

IPOBOJIUTh KOCBEHHBIE H3MepeHHsl (U3NYECKUX BeIMYUH (yAelbHas TEMI0EMKOCTh
BEIIECTBa, CONPOTUBJICHUE MPOBOIHUKA, pad0Ta U MOUTHOCTh 3JIEKTPUUYECKOTO TOKA): MIIAHUPOBATh
U3MEpEeHus, COOMpPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeAys NPEAIOKEHHONH WHCTPYKLMHU, U
BBIUNCIISATH 3HAUEHNE BEIMUUHBI,



co0JIr01aTh MpaBUJIa TEXHUKHA 0€30MaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYAOBAHHUEM;

XapaKTepU30BaTh MPUHITUIIBI ACHCTBHS U3YYCHHBIX MPUOOPOB M TEXHUYECKHUX YCTPONCTB C
OMOpO Ha MX ONMUCAHUS (B TOM YHCIIE: CUCTeMa OTOIUICHHUS IOMOB, TUTPOMETP, MapoBas TypOuHa,
aMIepMeTp, BOJBTMETP, CUYETUYMK DSICKTPUUECKONW HSHEPTUU, DIIEKTPOOCBETUTEIBHBIC MPUOOPHI,
HarpeBaTeNIbHbBIE JIEKTPOIIPUOOPHI (IIPUMEPHI), INEKTPUUECKUE TPEIOXPAHUTEIH, SJICKTPOMArHmr,
AJIEKTPOJIBUTATENIb MTOCTOSTHHOTO TOKA), MCIIOJIb3YSl 3HAHUS O CBOMCTBaX (DM3MYECKHUX SIBJICHHUUA U
HeoOXouMble (PU3HUECKHe 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOUCTBA U H3MEPUTEITHHBIC TPHOOPHI TIO cCXeMaM 1
CXEMaTUYHBIM PUCYHKaM (HUAKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIH
BHYTPEHHETO CTOpaHHs, DSJICKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbI JJICKTPUUYECKUX IEMer ¢
MOCJIEA0BATEIbHBIM U MAPAIJICIBHBIM COCIMHEHUEM AJIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAYCHUS
DJIEMEHTOB JJICKTPUYECKUX IICTICH;

OPUBOJIUTH  NpUMEpPbl  (HAXOAWTh HMHGOPMALMIO O MpHUMepax) MPAKTUYECKOTO
WCIIOJNIb30BaHUsl (PH3UYECKIX 3HAHWIA B MMOBCEIHEBHOM KU3HU ISl o0ecrieueHrs 0e30MacHOCTH MPU
oOpailieHnu ¢ npubopaMu U TEXHUYECKHMMH YCTPOMCTBAMH, COXPAHEHHUsSI 3J0POBbsI U COOIIOICHUS
HOPM DKOJIOTHYECKOTO TTOBECHHSI B OKPYIKAIOIICH cpejie;

OCYIIECTBIISITh MOUCK MHOpMaIuu (HU3HUECKOro coaepkanus B MHTepHeTe, Ha OCHOBE
UMEIONIUXCS 3HAHUW U TIYTEM CPaBHEHHUS JOTOJTHUTEIBHBIX HCTOYHUKOB BBIACIATH WH(POPMAITHIO,
KOTOpasi SIBJSETCS MPOTUBOPEUNBOI HIIM MOKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh TIPY BBIMOJHCHUM YYEOHBIX 3aJlaHUNl HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bu3UYECKOro coliepKaHus, CIIpaBOYHbIE MaTepHaIIbl, pecypchl ceTu MHTepHeT, BIajeTh npuémamu
KOHCIICKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HHGOPMAIIMK U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3laBaThb COOCTBEHHBIE MHCbMEHHBIE M KpaTKHE YCTHbIE COOOIeHus, o00o0as
WH(OPMAIINIO U3 HECKOJBKHX HCTOYHHKOB (DU3MUECKOTO COACPKAHWS, B TOM YHCIE ITyOJIUIHO
MPEJICTABIISITh PE3YNIbTAThl MPOSKTHOW UITH HCCIEA0BATEIbCKON IEATEIHbHOCTH, IIPU ITOM I'PaMOTHO
UCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBINA anmapar Kypca (U3HKH, COIPOBOXKIATH BBICTYIICHUE
MpE3CHTALUEN;

IpPH  BBITOJIHEHUW yYEOHBIX TIPOCKTOB M HCCIEAOBAaHWN (DU3MYECKHX TMPOIECCOB
pacmpenensTs 00s3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMH 33/J1auyaMH, CIEIUThH 3a
BBITIOJTHEHUEM TUIaHA JICHCTBUIM M KOPPEKTUPOBATH €T0, aJIeKBATHO OIICHUBATH COOCTBCHHBIN BKIIA]
B JICATENBHOCTh TPYIIbBI, BEICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJACHCTBHE, MPOSIBIISSI TOTOBHOCTh
paspemiath KOH(JIUKTHI.



COILEPKAHUE OBYYEHUSA
Pasznea 1. TenioBble ABJICHHA.
OCHOBHBIE TOJOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOCHMs BellecTBa. Macca u
pa3Mepbl aTOMOB U MOJeKyd. ONbIThl, MOATBEPKAAIONINE OCHOBHBIE IOJIOKEHUS MOJEKYJISIPHO-
KUHETUYECKON TEOPHH.
Monenu TBEPIOro, KHIKOTO M Ta3000pa3HOro COCTOSHUN BemlecTBa. Kpucramnuueckue u
amop¢ubie Tena. OObICHEHHUE CBONCTB Ta30B, KUAKOCTEH M TBEPIBIX TEJI HA OCHOBE MOJOXKEHUI
MOJIEKYJIIPHO-KMHETHYECKOW Teopud. C(CMmauMBaHME M KalWUISApHbIE SBJICHUS. TerioBoe
pacCIIMpPEHHE U CHKATHUE.
Temneparypa. CBsizb TeMIeparypbsl CO CKOPOCTBIO TEIUIOBOIO JBHUKEHHUS 4acTUL. BHyTpeHHsA
sHeprus. CrocoObl M3MEHEHHsI BHYTPEHHEW JHEPrHH: TEIUIoNepeaada W COBEpIICHUE PaOOTEHI.
Bunb! Teruonepeaadn: TeIIONPOBOIHOCTh, KOHBEKIIMS, U3yUEHUE.
KonmuecTBo TemnoTel. YaenbHas TEIIOEMKOCTh BelecTBa. TeriooOMeH U TEIIoBOe PaBHOBECHE.
VYpaBHenue TtermaoBoro OamaHca. [lnaBieHue u OTBepAeBaHHME KPUCTAUIMYECKUX BEILIECTB.
VYnenbHas Teruiota IutaBieHus. I[lapooOpa3oBanwe u KoHueHcamus. Vcmapenuwe. Kunenwe.
VYaenpHas TeruioTa mapooOpa3oBaHHsS. 3aBUCHMOCTb TEeMIIEpaTyphl KUIEHHUS OT aTMOC(HEPHOro
JIaBJICHUSL.
BnaxnocTs Bo3ayXa.
DHeprus TOIUIMBA. Y JIeJIbHAs TEIJIOTa CTOPAHMUSL.
[Tpunuuner pabdotel TerioBbix nsurateneit KIIJI temmoBoro asurarens. TersaoBble JBUTATENH U
3al[MTa OKPYKAIOIIEH CPEABL.
3aKOH COXpaHEHUs U IPEBPAILEHUS SHEPTUH B TEIUIOBBIX MPOLECCaX.
Hemoncmpayuu.
Habmtoienue OpoyHOBCKOTO BUKEHHUSI.
HaGmronenne nuddy3un.
Habmtoienue siBieHnii cMauMBaHUsI U KaMWUISIPHBIX SBICHU.
Hab6mronenue TeniaoBoro pacuimpeHus Tel.
V3MeHeHne AaBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3amMepeHus TeMIepaTyphbl.
Buns! Teruionepenauu.
Oxnax/IeHre Mpu COBEPIIEHNUU PabOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaMH.
CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEIIECTB.
Habmroenue xuneHus.
HabGmonenre mocTossHCTBA TEMIIEPATYPHI TIPH TUTABICHHUH.
Mopenu TerIoBbIX ABUTaTENEH.

CoNoOAWNE

e e
wbh o

Jlabopamopuvie padomol u onvimel.

1 OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHUJI MOJIEKYJISIPHOTO IPUTSKEHHUS.

2 OnbITH IO BRIPAIIMBAaHHUIO KPUCTAJIOB TIOBAPEHHOW COJIM MM caxapa.

3. OnpIThI 10 HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUKOCTEH U TBEPABIX TEl.

4 Onpeznenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

5 OnbIThI, AEMOHCTPUPYIOININE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro 00bEéMa U HarpeBaHHs
WIIN OXJIQXK/ICHUS.

6. [IpoBepka THUMOTE3Bl JIMHEHHOW 3aBUCUMOCTH  JUTMHBI  CTOJIOMKA  JKHJKOCTH B
TEPMOMETPUUYECKOM TPyOKe OT TeMIIepaTyphl.

7. Habnronenne u3MeHEeHHUs BHYTPEHHEH HSHEPTMHM Tejia B pe3yiabTaTe TeIUIoNepenadd Hu
paboThl BHEITHHUX CHIL

8. WccnenoBanue siBIeHUs TEII000MEHA ITPU CMEIIMBAHUY XOJIOTHON U TOPSYEH BOJIBI.

9. Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOTYYSHHOTO BOAOW MPHU TEIUIOOOMEHE C HarpeThIM

MCTAINIMYECKUM HUJINHIAPOM.



10. Ornpenenenne yaeIbHON TEIIIOEMKOCTH BEIIECTRA.

11. Hccenenosanue npouecca UCIapeHusl.
12.  OmnpeneneHne OTHOCUTENBHOM BIaXKHOCTH BO3/lyXa.
13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJICHUSI.

Onexkrpuzauus Ten. [[Ba poaa anekTpuyeckux 3apsaaoB. B3aumoneiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona (3aBHCHUMOCTh CHUJIBI B3aUMOACMCTBHS 3apsSKEHHBIX TN OT BEJIMYUHBI 3apsSioB U
paccTOSTHUS MEX]y TEJIaMH).

Onektpuueckoe tmosne. Hampspk€HHOCTH  anekTpudeckoro mofs. [lpuHmun —cyneprno3unuu
IIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu »syekTpuyeckux 3apsiioB. DJIEMEHTapHBINM AleKkTpuueckuid 3apsa. CTpoeHue aroma.
[IpoBOIHUKY U AUDIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsia.

DONEKTPUYECKU TOK. YCIOBHUS CYLIECTBOBAHMS 3JEKTPHUUECKOrO ToKa. MICTOUHUKH MOCTOSHHOTO
TOKa. [{eficTBUSI 3JIEKTPUUYECKOTO TOKA (TEIIOBOE, XUMUUECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B
KUAKOCTSX U razax.

Onexkrpuueckas uenb. Cuia Toka. DnekTpuueckoe HampsikeHue. CONpOTUBICHHE MPOBOJHHUKA.
YaensHOE CONMpOTHBIEHHE BemiecTBa. 3akoH Oma g ywactka uenu. llocnemoBatenbHoe u
1apajuleJIbHOE COEIMHEHUE IPOBOIHUKOB.

PabGora u MomHOCTh 3nekTpuyeckoro Toka. 3akoH JDxoyns—JleHna. DJekTpuueckue Uenu U
MOTpeOUTENHN IIEKTPUUECKON sHEepTrun B ObITy. KOopoTKoe 3aMbIkanume.

[ToctosiHHbIE MarHuTHl. B3aumoeiicTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHoe moiie. MarHuTHoe
nosie 3eMyiM W €ro 3HaueHue mig xKu3HM Ha 3emuie. OmbiT Opcrena. MarHutHoe Tolie
ANEKTPUUYECKOT0 TOKa. [IpuMeHeHne 31eKTPOMarHuTOB B TEXHUKE. J[eficTBME MarHUTHOTO MOJS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb IOCTOSTHHOTO TOKa. Vcrionbp30BaHue 3IEKTPOABUTATEICH B
TEXHUUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Onbrtel Dapanes. SABieHue 3MeKTpOMarHUTHOW WHAYKIUU. [IpaBmno JleHma. DnekTporeHeparop.
CriocoObl MOTYYEeHHS ANEKTPUIECKON SHEPTUU. DICKTPOCTAHIIMHM Ha BO30OHOBISEMBIX UCTOYHHKAX
SHEPTUH.

Hemoncmpayuu.

1. OnexTpu3anus Tell.

2. JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
3. YCTpoUCTBO U JEHCTBUE 3IEKTPOCKOIIA.

4. DneKTpocTaTHuecKast UHIYKIIHSL.

S. 3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

6. [TpOBOAHMKY U TUAIIEKTPUKH.

7. MonenrpoBaHU€e CHIIOBBIX JIMHUH 2JIEKTPUUECKOTO TIOJIS.

8. HcTOYHUKY IOCTOSTHHOTO TOKA.

9. JleficTBHS DIIEKTPUYECKOTO TOKA.

10. DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

11. I"a30BbIi pa3psn.

12. H3mepeHue cuibl TOKa aMIepMeTpoM.

13. N3MepeHne 27eKTPUUECKOT0 HAPSKEHUS BOJIBTMETPOM.

14. PeocraT 1 MarasuH CONpOTUBIICHUN.

15.  BsaumopeilcTBHE MOCTOSIHHBIX MarHUTOB.

16. MonenrpoBaHie HEBO3MOXKHOCTH pa3/IeJIeHHUsI TOJI0COB MAarHUTA.
17. MopnenupoBaHie MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
18. OmneIT OpcTena.

19.  MarxuTHOeE nosie Toka. DINeKTPOMarHur.

20. JlelicTBe MarHUTHOTO TIOJIS HA IPOBOIHUK C TOKOM.

21. ONeKTpOABUTaTENb OCTOSIHHOTO TOKA.

22. HccnenoBanue sBJI€HUS JIEKTPOMArHUTHONW MHAYKIIHH.



23. Omnbrter @apanes.
24. 3aBUCHMOCTb HalpaBICHUS MHIYKIIMOHHOTO TOKA OT YCJIIOBUIM €r0 BOSHUKHOBEHHUS.
25. DJIEKTPOreHePaTOP MOCTOSTHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimeol.

1. OnbITH IO HAOJIIOACHUIO STICKTPU3ALUH TET UHAYKIUEH U P CONPUKOCHOBEHHH.

2. HccnenoBanue ACWCTBUS SJICKTPUIESCKOTO MOJIS HA TPOBOJIHUKU U TUIICKTPUKH.

3. COopka u mpoBepKa padOTHI NEKTPHUIECKOH IETH MOCTOSTHHOTO TOKA.

4. H3mepeHue u peryImpoBaHUe CHIIBI TOKA.

5. W3mepenue U peryImpoBaHue HAMPSKEHUSL.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MIYIIETO Yepe3 PE3UCTOp, OT COMPOTHUBIICHUS
pe3ucTopa M HAPSHKEHUS Ha PE3UCTOPE.

7. OnbITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTh 3JIEKTPUIECKOTO COPOTHBIICHHSI IPOBOIHUKA OT
€ro JUTMHBI, TUIOIIAAH MOTIEPEYHOT0 CEYCHHS U MaTepHaa.

8. [TpoBepka mpaBuiia CIIOKEHUS HANPSHKCHUH TPU IOCIEIOBATEIBHOM COCAMHEHUH JIBYX
PE3UCTOPOB.

9. [TpoBepka nmpaBuIIa JJist CHIIBI TOKA MPH MApaLICIbHOM COCAMHEHUH PE3UCTOPOB.

10. Ornpenenenne padoThI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PEe3UCTop.

11.  OmpeneneHre MOIHOCTH JIEKTPUIECKOTO TOKA, BBIICISIEMOI Ha pe3UCTOpeE.

12.  HccrnepoBanue 3aBUCHMOCTH CHIIBI TOKA, MAYIIETO Yepe3 JIAMIOYKY, OT HAINpsDKEHUS Ha
HEH.

13. Omnpenenenne KIIJ[ narpeBatens.

14.  HccrnepoBaHue MarHUTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MarHUTOB.

15.  M3ydeHue MarHMUTHOTO MOJIS TIOCTOSTHHBIX MAarHUTOB IIPU MX OOBEIMHEHUH U Pa3/ICICHUN.
16.  HccrnenoBanue neiCTBUS DIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OneITel, JEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIBI B3aUMOJCHCTBUS KATYIIKM C TOKOM H
MarHuTa OT CHJIbI TOKA M HAIPABJICHUS TOKA B KaTYIIIKE.

18.  U3ydenue neicTBHS MarHUTHOTO TIOJIS Ha MMPOBOJIHUK C TOKOM.

19.  KoHctpynpoBaHUe U H3y4eHHE paOOTHI AIEKTPOIBUTATEIS.

20. Nzmepenue KIIJ[ anexTpoaBurarenbHOH yCTaHOBKH.

21. OmpITBl 1O WCCIEIOBAaHHUIO SIBJICHUS OJIEKTPOMArHUTHON WHAYKIMU: HCCIEIOBaHNE

N3MEHEHHH 3HAaUeHUA 1 HaIpaBJICHUA HHAYKIIMOHHOI'O TOKaA.



TEMATHYECKOE INTAHUPOBAHHUE

Ne HanmenoBanmne KommuectBo [IporpammHoe coaepkaHue OCHOBHBIE BHHI JICITCIILHOCTH DJIEKTPOHHBIE
n/m pa3aesioB U TeEM 4acoB 00yJaromuxcs (unpoBrie)
MPOTrpPaMMBbI oOpa3oBarebHbIE
pecypchbl
Bcero | K.p | ILp.
Pa3nen 1. TenyioBblie ABJIeHUS
1.1 | Ctpoenue u 8 OCHOBHBIE TOJI0KEHUA HaGimroneHue v uHTEpIpEeTaIys OBITOB, bubmuoreka [JOK

CBOMCTBa BCIICCTBA

MOJICKYJISIPHOKMHETHYECKON TEOPHH
CTpOoeHus BellecTsa. Macca u
pa3Mephl aTOMOB M MOJIEKYI.
OmnbIThI, OATBEPXKJAIOIIHE
OCHOBHBIE IIOJI0XKEHHS
MOJIEKYJISIPHOKUHETUYECKON TEOPHH.
Mogenu TBEPAOTO, KUAKOTO U

ra3000pa3HOro COCTOSIHUI BEIIECTBA.

Kpucramnuueckue u aMop(HbIC
tena. OObsCHEHNE CBOMCTB ra3oB,
KHUJIKOCTEH U TBEPABIX TeJ Ha
OCHOBE I10JIOKEHUN MOJIEKYJISIPHO-
KHHEeTH4YecKoi Teopun. CMaunBaHue
U KaluJUIApHbIC sBJeHus. Termiosoe
pacIIMpeHne 1 CKATUE

CBUJICTENILCTBYIOIINX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHHH BEILIECTBA: OIBITHI
C pacTBOpPEHHEM Pa3IMYHBIX BEIIECTB B BOJIE.
Pemienue 3aga4 o OLeHUBAaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B eUHUIE 00BEMa
BelIeCTBa. AHAIN3 TEKCTa APEBHUX
aTOMHCTOB (HampuMep, hparMeHTa Mo3MbI
Jlykperus «O npupoze Bemieii») ¢
U3JI0)KeHneM 000CHOBaHWH aTOMHON
TUIOTE3bI (CMBICIOBOE YTeHne). OreHka
yOeaUTeIbHOCTH 3THX 0OOCHOBaHUH.
OO0bsicHeHHE OPOYHOBCKOT'O JIBHIKEHUS,
sBneHus TG y3un U pasIniauil Mex Iy
HUMH Ha OCHOBE ITOJIOKEHUH MOJIEKYJISIPHO-
KUHETHYECKOH TEOPUH CTPOCHHMS BEILECTBA.
OOBsiICHEHNE OCHOBHBIX PAa3IIUHil B
CTPOEHUH ra30B, JKUAKOCTEH 1 TBEPABIX Tel
C MCIIOJIb30BAHUEM MOJIOKEHUH
MOJIEKYJIIPHO [ | KHHETHYECKOW TEOpUU
cTpoeHus BeniecTsa. [IpoBeieHIe OMBITOB 110
BBIPAILIMBAHNIO KPUCTAJIOB TIOBAPEHHOM
coy uiu caxapa lIpoBenenue u 00bsiICHEHUE
OTIBITOB, JIEMOHCTPUPYIOIINX KaHIUISPHEIC
SIBJICHUS U SIBJICHUE CMAYUBaHUSI.
OO0BsicHEeHHE POJIM KaIWUIAPHBIX SIBICHUH

https://m.edsoo.ru/7f41
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JUISL IOCTYIUICHUSI BOJIBI B OPTaHU3M
pactenunii. Habmomenne, nmpoBeneHue u
0OBSICHEHHE OITBITOB 10 HAOIIOCHUIO
TEIJIOBOTO PACIIUPEHUS ra30B, XKUJIKOCTEH U
TBEPABIX Tell. OOBACHEHHE COXPAHCHUS
00BEMa TBEPABIX TEN, TEKYUECTH KUIAKOCTH
(B TOM YHCIIE, Pa3HUIIBI B TEKYYECTH IS
Pa3HBIX KUJIKOCTEH), TaBJICHUS Ta3a.
[IpoBeneHuEe OMBITOB, AEMOHCTPUPYIOLLIUX
3aBUCUMOCTb JIaBJICHUS BO3yXa OT €r0
00BbEMa M HArpeBaHUS WU OXJIAKICHUS, U
WX 00BsSCHEHNE Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YYEHUs. AHAIH3
MIPAaKTUYECKUX CUTYalLlUi, CBA3aHHBIX CO
CBOMCTBaMH ra3oB, JKUIKOCTEN U TBEPIBIX
Tel

1.2

TemnoBbie
MPOLECCHI

31

Temneparypa. CBsi3b TEMIEPATYPHI
CO CKOPOCTBIO TETIJIOBOTO JIBUKEHHUS
yacTull. BHyTpeHHss sHEeprus.
CriocoObl N3MEHEHUS] BHYTPEHHEH
SHEPruM: Terionepeaayda u
coBepleHne paboTel. Buss
TETIONEPEAayn: TEIIONPOBOJHOCTD,
KOHBEKIIMA, u3inyuenue. Kommudectro
TEIUIOTHL. Y IeNbHas TETIOEMKOCTh
BeriecTBa. Tem1000MeH U TemIoBoe
paBHOBecHe. YpaBHEHHE TETJIOBOTO
Oananca. [InaBnenue u
OTBEpACBaHNE KPUCTAUINIECKUX
BELIECTB. ¥ AeTbHAas TEIUIOTA
miasnenus. [TapoobpazoBanue u
koHaeHcanus. Mcnapenue. Kunenue.
VY nenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb
TEeMIEePaTyphl KUIIEHUS OT

O06oCcHOBaHHE TTPABIIT U3MEPEHUS
TemrepaTypbl. CpaBHEHUE pa3IMIHBIX
Croco00B U3MEPEHUS U IIKAJ TEMIIEPATyPHI.
Hab6mronenue u 00bSICHEHHE OIIBITOB,
JIEMOHCTPHUPYIONINX U3MEHEHHE BHYTPEHHEH
SHEPTUH Teja B pe3yibTaTe TeIUIonepeIadn
1 paboThl BHENTHUX cuil. HaOmronenue u
00BSICHEHHE OTBITOB, 00CYXKIICHHE
IPaKTUYECKUX CUTYaLUH,
JIEMOHCTPHUPYIOIIUX PA3ITHIHBIE BUIBI
TeIUIoNepeIau: TeTUIONPOBOAHOCTb,
KOHBEKITHIO, U3lTyueHue. MccnenoBanme
SIBIICHUS TETJIOOOMEHA TIPY CMEIIUBaHUHU
XOJIOJTHOU ¥ ropsidyeii Bojbl. HabmoneHue
YCTaHOBJICHHSI TETZIOBOTO PABHOBECHS
MEXy TOpAYEH U XOJIOJTHOM BOJOM.
Onpenenenne (M3MepeHNE) KOJIMIECTBA
TEIUIOTHI, TOJYYSHHOTO BOJIOW NIpH
TEII000MEHE ¢ HarPEThIM METANTHYCCKUM

bubmuorexa [JOK
https://m.edsoo.ru/7f41
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aTMoc(epHOro JTaBIICHUS.
BrnaxaocTs BO3myxa. DHEprus
TOTUTUBA. Y eNTbHAs TeIIoTa
cropanus. [IpuHInns! paboTh
TerioBsIx asurareneit KIT
TEIUIOBOTO JBUTATENs. TermoBsie
JBUTATEIIH U 3aIUTa OKPYKAFOIIEH
cpelbl. 3aKOH COXpaHEHUS U
TIPEeBPAICHHS SHEPTHH B TETUIOBBIX
poreccax

mrHApoM. OnpeneneHue (M3MepeHune)
YIICITBHOM TEMIIOEMKOCTH BEIIECTRA.
Penrenue 3anau, CBA3aHHBIX C BHIYACICHUECM
KOJIMYECTBA TEIUIOTHI U TEIUIOEMKOCTH MPU
TeroooMeHe. AHaIN3 CUTYalid
MPaKTUYECKOTO UCTIOE30BAHMUS TETIIIOBBIX
CBOMCTB BELIECTB U MAaTEPHAJIOB, HAIPUMED,
B IIEJISIX DHEProcOCPEIKEHHS:
TEIUTOM30JIAIIUS, SHEProcOeperaroIme
KPBIIIH, TEPMOAKKYMYJISTOPHI U T. JI.
HaGumroieHue sBiicHU UCnapeHus U
koHaeHcanuu. McenenoBanue mporiecca
WCTIAPCHUS PA3MYHBIX KUIKOCTEH.
OOBbsicHeHUE SIBICHUN HCTIApEHUS U
KOHJICHCAI[UX Ha OCHOBE aTOMHO-
MOJIeKyJIsIpHOTO yueHus. HaOnronenue u
00BsICHEHHE TIPOoIIecca KUTICHUSI, B TOM YHCIIe
3aBUCUMOCTHU TEMIICPATYPHI KUIICHUA OT
nasienust. Onpenenenue (M3MepeHuUE)
OTHOCHUTEIILHOM BIQXKHOCTH BO3/IyXa.
HabGuroienue mpotiecca riaBjieHus
KPUCTAIIIMYECKOTO BELIECTBA, HATIPUMED,
nba. CpaBHEHHE MPOIECCOB IIABIICHUS
KPpUCTAJUIMYCCKUX TCJI U Pa3MATYCHUS IIPU
HarpeBaHuM aMopQHbIX Ten. OnpeneneHue
(M3MepeHue) yeIbHON TeIUIOTHI MJIaBJICHHS
nbia. OObSCHEHUE SIBIICHHUMN TJIABJICHUS U
KpHUCTAITH3allMU Ha OCHOBE

aTOMHO | | MOJIEKYJISIpHOTO yueHHus1. PemeHne
3aj1a4, CBSA3aHHBIX C BBIYHCICHUCM
KOJINYECTBA TETUIOTHI B TIPOIIECCAX
TEIUIonepeaaduun 1Mpu riaBJICHUU U
KPUCTAIM3AINH, UCTIAPCHUH U
KOHJICHCAITNH. AHAJIN3 CUTYaITuit
MMPAKTHUYCCKOT'O NIPUMECHCHU A SIBIICHUN




MJIABJICHUS U KPUCTAJUIU3AIINHU, HATIPUMED,
MOJIyYCHHE CBEPXUUCTBIX MATEPUATIOB,
coJieBas Tpenka u Ip. AHamm3 padoTH U
00BsICHEHHE MTPUHIIUTIA ISHCTBHS TEIIIOBOTO
JBUraTens. BeunciaeHnue koanyecTBa
TEIJIOTHI, BBIIETSIOIIErOCs IPU CTOPAHUU
pasIuYHBIX BUIOB TorUInBa, 1 KII
neurarens. O0CyXIeHUE 3KOJTOTHIECKUX
MOCJIEICTBUN HUCIIOIb30BAHUS ABUTATENEH
BHYTPEHHETO CTOPAHMSI, TEIVIOBBIX U
TUAPOAIIEKTPOCTAHLIMM

Uroro no pazneny

39

Pasnes 2. DnekTpuyeckue u

MAarduTHbIC ABJICHUSA

2.1 | Dnexkrpuueckue 9 1 | Dnexrtpusamms tein. J[Ba poaa Hab6roenue 1 MpoBeAeHHE OTBITOB 110 bu6mmoreka [IOK
3apspl. SJIEKTPUUIECKUX 3aPsI0B. SJIEKTPU3ALUU TEJI IIPU CONIPUKOCHOBECHUHN U httpS: //m.edsoo.ru/7f41
3apspKCHHBIC TeJa 1 BzanmozeiicTBre 3apsHKeHHBIX Tell. | MHAyKuued. HaOmonenue n o0bsacHenne 81ce
WX B3aMMOICHCTBHE 3akon KynoHa (3aBUCHMOCTH CHITBI B3aUMOJICUCTBUS OMHOUMEHHO U

B3aMMO/JICHCTBUS 3apsSHKEHHBIX Tl OT | Pa3HOMMEHHO 3apsKeHHBIX Tesl. OObsIiCHEHHE

BEJIMYMHBI 3apSATOB U PACCTOSHUS MIPUHIIMIIA IEUCTBUS DIIEKTPOCKOTIA.

MEXIy TellaMH). DIeKTPHUECKOe OOBsicHEHUE SIBICHUHN 3JIEKTPU3ALNH IIPH

nosie. Hanpsox€HHOCTH COIPUKOCHOBEHMH TE€JI U MHJYKLHEH C

anexkTpuieckoro nois. [puHuun WCIIOJIb30BaHNEM 3HaHUH O HOCUTENAX

CYTNIEPIO3HLIUH SIEKTPHUECKUX UIEKTPUUECKHX 3apsJI0B B BELIECTBE.

noJiei (Ha Ka4YeCTBEHHOM YPOBHE). PacrniozHaBanue 1 00BSICHEHHE SIBICHUH

Hocurenn anekTpuieckux 3apsa/0B. 3JIEKTPU3AIUH B IOBCETHEBHOM KU3HU.

OneMeHTapHBIN 2JIEKTPUIECKHM Habmonenme n 00bsICHEHNE OITBITOB,

3apsg. CTpoeHue aToma. WTIOCTPUPYIOIIUX 3aKOH COXPaHEHUS

[IpoBOHHKY W TUANEKTPUKH. 3aKOH | dJIeKTpUUecKoro 3apsaa. Habmonenue

COXPaHEHUS SJEKTPUUECKOTO 3apsifa | OMBITOB IO MOJEIMPOBAHUIO CHIIOBBIX JIMHHIMA
anekTpudeckoro nois. Mccnenosanue
JIEHCTBHS AJIEKTPUUECKOTO I10JIS Ha
MTPOBOJHUKH U IUAJIEKTPUKH

2.2 | TlocrostHHBIH 31 10 | DaexTpuyeckuii TOK. Y CIOBUS HaGmoieHue pa3inuyHbIX BUIOB TEHCTBUS bubmunorexa [JOK

ANEKTPUYECKUN TOK

CYIIECTBOBAHUSA SJICKTPUICCKOTO
ToKa. ICTOYHHMKH ITOCTOSTHHOT'O TOKA.

ANIEKTPUIECKOTO TOKA U O0HAPYKEHUE ITUX
BUJIOB JI€MICTBHS B ITOBCEIHEBHOM KU3HM.

https://m.edsoo.ru/7f41
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JleficTBUS AIEKTPUYECKOrO TOKa
(TeTuToBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUICCKUH TOK B
KUAKOCTAX U ra3ax. DIEeKTpuuecKas
uenb. Cuiia Toka. DJIeKTpuIecKoe
HanpsbkeHue. ConpoTuBiieHHE
MIPOBOJHUKA. Y JIENBHOE
COTIPOTHBJICHHE BEIIECTBA. 3aKOH
OMa 11 y4acTka Henu.
[locnenoBarensHOE U NapajIeIbHOE
COCIMHEHHE IPOBOIHUKORB. PaboTa u
MOIITHOCTbH IEKTPUIECKOTO TOKA.
3akoH J[xoyns—JIenua.
DNEKTPUYECKHUE LICTTH U MTOTPEOUTEIH
ANEKTPUUYECKOIN SHEPTHUHU B OBITY.
KopoTtkoe 3aMbikanu

Habnronenne BOSHUKHOBEHHUS Ta30BOT0
paspsizia 1 3JIEKTPUIECKOTo TOKA B KHUIKOCTH
CoOopka 1 UCTIBITAHNE JIICKTPUISCKOHN TN
MOCTOSIHHOTO TOKa. MI3MepeHue CUITbl TOKa
amnepmeTpoM. MzmepeHne 3JeKTpUIecKoro
HaInpsHKeHUS BOIBTMETpoM. [IpoBenenne n
00BSICHEHHE OTIBITOB, AEMOHCTPUPYIOIINX
3aBUCHMOCTD AJIEKTPUIECKOTO
CONPOTHUBIICHHUS TPOBOJHUKA OT €TO JUTHHBI,
TUTOIIAIH IOTIEPEYHOTO CEYECHUS U
Matepuana. McciaenoBanue 3aBUCUMOCTH
CHJIBI TOKA, IIPOTEKAIOIIETO Yepe3 Pe3UcTop,
OT CONIPOTHBJIEHUS PE3UCTOPA U HANPSDKCHUS
Ha pesucrope. [IpoBepka npaBuia ciI0KeHUs
HanpsDKEHUH MPU TOCIIEI0BATEIEHOM
COEIMHEHUH JIBYX pe3ucTopoB. [IpoBepka
MpaBUIIa JJIsl CUITBI TOKA NP MapauIeIbHOM
COCIIMHEHUH PE3UCTOPOB. AHAIIN3 CUTYaIUit
MIOCJIE/IOBATEIILHOTO M MTapalIeIbHOTO
COE/IMHEHUSI IPOBOTHUKOB B JIOMAIITHUX
ANIEKTPUIECKUX ceTsax. Perienue 3agaq ¢
UCTIONIb30BaHKueM 3akoHa OMa u hopmyI
pacuéra MEKTPHYECKOr0 CONPOTHBICHHS
MIPY TIOCJIEA0BATEIHHOM U MapajlieIbHOM
COCJIMHEHUH POBOAHUKOB. OTipeienenue
PabOTHI AIMEKTPUIECKOTO TOKA,
MPOTEKAIOIIETO Yepe3 Pe3UCTop.
OnpeesieHUe MOIITHOCTH AIIEKTPUIECKOTO
TOKa, BBIJENSIEMO HA pE3UCTOpeE.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKa
Yyepes JIAMIIOUYKY OT HalpsDKEHHsI Ha HEH.
Omnpenenenne KII1J[ narpesarens.
HccnenoBanue npeodpa3zoBaHusi SHEPTUU
NpU TOABEME TPy3a JIIEKTPOIBUTATENIEM.
OO0bsicHeHHE YCTPONCTBA U IPUHITUIA
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JEHCTBUS TOMAIIHUX
3JIEKTPOHArPEBATEIbHBIX IPUOOPOB.
OO0BsicHeHNE IPUYUH KOPOTKOTO 3aMBIKAHUS
Y MIPUHLUTIA JCHCTBUS IUTaBKUX
npenoxpanurencii. Pemenue 3anay c
HCIONIb30BaHuEM 3akoHa Jhxoyns—JIeHna

2.3 | MaruutHbIe 11 ITocTOAHHBIE MATHUTBI. Hccenenosanue marautHOro B3auMoekicteus | buonmorexa [IOK
SBITCHUS BszaumoeiicTBIE OCTOSHHBIX MOCTOSIHHBIX MarauToB. M3yuenue https://m.edsoo.ru/7f41
MarHuToB. MarauTHOE MOJIE. MarHMTHOTO IOJISI HOCTOSITHHBIX MarHUTOB 81ce
MaruauTtHOe 1oJie 3eMJIH U €T0 IpY UX O0ObEAMHEHUH U Pa3ieICHUH.
3HAa4YEHUe JUIsl )KU3HU Ha 3eMIIe. HccnenoBanyne MarHuTHOTO B3aUMOIEHCTBUS
OnsIT Opcrena. MaruutHoe nose MOCTOSTHHBIX MarHUTOB. M3ydueHue
3NEKTPUIECKOro ToKa. [I[puMeHenre | MarHUTHOTO MOJIS MOCTOSHHBIX MArHUTOB
3MIEKTPOMAarHUTOB B TEXHUKE. NpY UX O0ObEAMHEHUH U pa3/IeIieHUH.
JelicTBre MarHUTHOIO MIOJIS Ha IIpoBeneHME ONBITOB IO BU3YyAIM3ALUU T10JIS
MIPOBOJHHK C TOKOM. MTOCTOSTHHBIX MarHUTOB. M3ydeHne ABIcHUA
ONEKTPOABUTATENb OCTOSITHHOTO HaMarHW4MBaHMA BenlecTsa. MccnenoBanue
Toka. Mcnonp3oBanue JIEHCTBHS AIEKTPUIECKOTO TOKA Ha
3JIEKTPOJIBUTaTeNeH B TEXHUYECKUX | MarHUTHYIO CTpenKy. I[IpoBeneHne oneIToB,
YCTPOWCTBAX U Ha TPAHCIIOPTE JIEMOHCTPUPYIOIINX 3aBUCHMOCTb CHJIBI
B3aMMOJEHCTBUS KaTyIIKA C TOKOM H
Mar"ura oT CHJIBI U HalpaBJIeHHs TOKa B
KaTyIllKe. AHAJIN3 CUTyaluil MPaKTHIECKOTrO
MPUMEHEHUS SJIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOHUCTBAX,
MIPOMBIIIJICHHOCTH, MeuluHe). M3yduenne
JIECTBUSI MArHUTHOTO T10JIs HA TIPOBOJHUK C
ToKOoM. M3yuyenue nencTBus
anexkTpoasuratens. Uzmepenue KI1/]
IEKTPOJIBUTaTEIbHON YCTaHOBKH.
Pacno3naBanue 1 aHanu3 pa3audHbIX
MPUMEHEHUHN 3IEKTPOABUTATENEN
(Tpancnopt, OBITOBBIE YCTPOMCTBA U IIP.)
2.4 | DnexTpoMarHuTHas 7 Omnebrtel @apages. SBnenue OnbITHI 10 UCCIIEAOBAHUIO SABJICHUSL bu6nmoreka [JOK

VHTYKIUS

3JIEKTPOMArHUTHOU UHAYKIUH.

3JIEKTPOMAarHUTHOW MHTYKIIUH:

https://m.edsoo.ru/7f41
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[IpaBuno Jlenna. SnexTporeHepaTop.
Crioco0bI TOyYEeHHST ANEKTPUIECKON
9HEPruu. DIEKTPOCTAHLIUH Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUHU

HCCIIeOBaHNUE U3MCHCHUM 3HAUCHUS U
HalpaBJICHUA UHAYKIIMOHHOT'O TOKa

81ce

Wroro no pazueny 58

Pe3epBHoe Bpems 5

OBUIEE KOJIMYECTBO | 102 23
YACOB I1O0
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CIIOCOBBI OIEHKHU JOCTH/XXEHUSA YYAILIUMUCS IIJTAHUPYEMBIX
PE3YJIBTATOB
3a1a4Yd IKOJLHOM OTMETKH:

1.0T™MeTKa ABIIICTCS CPCACTBOM NUATIHOCTUKHU O6p330BaTeHBHOﬁ JACATCIIbHOCTH.
2.0TMeTKA SIBIISCTCS CBA3YIOIIHUM 3BCHOM MCKIY YUUTCIICM, O6y‘-IaIOH_[I/IMCSI U pOOUTCIIAMH.

IIpuHUUNBI BBICTABJICHUS HIKOJIbHONH OTMETKH

1.CrpaBeIMBOCTb U OOBEKTUBHOCTh

2.Y4éT BO3pACTHBIX U MHIMBHUIYAJIBHBIX OCOOCHHOCTEH 00ydaronuxcs.

3.I'macHOCTb M MPO3PAYHOCTH - 3TO AOCTYIHOCTb U OHATHOCTh UH(OPMAIMK 00 y4eOHBIX
JOCTHKEHUSIX 00yJaroInXCs.

4.CBOEBPEMEHHOCTD - OTMETKA BBICTABIIAETCS IIPY YCTHOM OTBETE B KOHLIE YPOKA, 3a IMCbMEHHBIE
1 1a00paTopHbIE PabOTHI HA CIETYIOMIUN YPOK I10CIIE IPOBEPKU.

OuenKa yCHHbIX OMEem o8 00VyUarouuxXcs.

OTtMeTKka S cTaBUTCS B TOM cllydae, €clid 00 y4aroluiics IOKa3blBa€T BEPHOE IOHUMAHNE
(bu3MYECKOM CYIHOCTH pacCMaTPUBAEMBIX SIBICHUI U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHId, JaeT
TOYHOE ONPEJICTICHNE U UCTOJKOBAHNE OCHOBHBIX IMOHATUI, 3aKOHOB, TEOPHil, a TAK)KE MPABUIIBHOE
onpezaeneHue GU3NIECKUX BETUYHMH, UX SUHHI] U CIOCOO0B U3MEPEHUS; IPABUIBHO BBITIOIHSET
YEepTEKH, CXeMbI U TpadMKH; CTPOUT OTBET MO0 COOCTBEHHOMY IIIaHY, COIIPOBOXK/IAET pacckas
HOBBIMHU ITPUMEpPAMH, YMEET IPUMEHUTH 3HAHHSI B HOBOM CUTYallUU MIPH BBITOTHEHUT
MPaKTUYECKHUX 3aJIaHUI; MOXKET YCTAHOBUTH CBSI3b MEXKIY U3YYaEMBIM M paHee NU3yUYECHHBIM
MaTepuaIoM Mo Kypcy (U3HUKH, a TAK)KE C MATEPHAIOM, YCBOCHHBIM MPU U3YYEHUU APYTUX
MPEMETOB.

OtMmeTka 4 cTaBUTCS, €CIM OTBET 00Y4aIOUIErocs Y0BJIETBOPSET OCHOBHBIM TPEOOBAaHUSM K
OTBETY Ha OLIEHKY 5, HO J1aH 0€3 HCIOJIb30BaHUs COOCTBEHHOTO IJIaHa, HOBBIX IPUMEPOB, 0e3
PUMEHEHUS 3HAaHUN B HOBOM CUTYalluu, 0€3 NCIOJIb30BaHUS CBA3EH ¢ paHee N3YYEHHbBIM
MaTEpUaIOM U MaTepuajioM, YCBOEHHBIM IIPU N3YYEHUH JPYTUX IPEIMETOB; €CIIH YHaLUNCs
JOTIYCTHJI OJIHY OIIMOKY MJIM He OoJiee ABYX HETOUYETOB M MOXKET UX UCIPABUTh CAMOCTOSITEILHO
WIN C HEOOJIBIIONW MOMOIIBIO YUUTES.

OtmMmeTtka 3 cTaBuUTCS, €CIH 00yJaroIIMiics MPaBIIbHO TOHUMaET PU3NYECKYIO CYIIHOCTh
paccMaTpruBaACMBbIX SIBJICHUU U SaKOHOMepHOCTCI\/JI, HO B OTBETC UMCHOTCA OTACJIIBHBIC HpO6GJ’IBI B
YCBOEGHUHU BOMPOCOB Kypca (PU3UKH, HE MPEMATCTBYIOIINE JabHEHIIIEMY YCBOGHHIO MTPOTPAMMHOTO
Marcpuraia; YMCCT IPUMCHATD MMOJIYYCHHBIC 3HAHUSA IPHU PCIICHUHU ITPOCTHIX 3a/1a4 C
MCIIOJIb30BaHUEM TOTOBBIX (POPMYII, HO 3aTPYAHSETCS MIPH PEIICHUH 3a7a4, TPeOYIOIMUX
npeoOpa3oBaHMs HEKOTOPBIX (POPMYIT; TOMYCTHI HE O0Jee OTHOM TPyOOl OIIMOKHU U ABYX
He04ETOB, He Ooliee OJTHOM rpyOoit U 0HOI Herpy0oil omuoOKu, He 6oee IBYX-TPEX HETPyOBIX
OIIMOOK, OAHON HErpyOoii OMMUOKU U TPEX HEJOUETOB; TOMYCTHII YETHIPE UITH MATh HEJOUYETOB.

OtMeka 2 cTaBHUTCS, €CIIM 00YUJAIONTUICS HE OBJIa/Ie] OCHOBHBIMU 3HAHUSMHU U YMEHUSMU B
COOTBETCTBUU C TPEOOBAHUSIMHU IPOTPAMMBI U AOMYCTUI OOJIbIIIE OMUOOK U HEAOYETOB, UEM
HEO0OXOINMO IS OLIEHKHU 3.

Ormerka 1 He cTaBUTCA.

[Tpu orleHMBAaHUH YCTHBIX OTBETOB O0yUarONIMXCS I1EIecO00pa3HO MPOBEICHUE TIOIEMEHTHOTO
aHaJM3a OTBETa Ha OCHOBE IMPOTPAMMHBIX TPeOOBaHUM K OCHOBHBIM 3HAHHSM M YMECHUSIM
00yJarOIINXCsl, & TAKXKE CTPYKTYPHBIX 3JICMEHTOB HEKOTOPBIX BUIOB 3HAHWN U YMEHUH, YCBOCHHE
KOTOPBIX I[eJIeCO00pa3HO CUUTATh 00s3aTeIbHBIMU pe3yabTaTamMmu 00ydeHus. Huxe npuBeaeHsl
000011IeHHBIC TIJIAHBI OCHOBHBIX 3JIEMEHTOB (DM3MYECKUX 3HAHUMN.




9ﬂ€M€Hl’I’lbl, 8blOeIeHHblE KYypCueom, ciumaromcs o00s3amenbHbIMU pesyiomamamu 06y’{€Huﬂ, m.e.
Mo me MUHUMAJIbHblE mpe606anz K omeemy ydyauecocs 6e3 6bINOIHEeHUs. KOmopblX HEBO3MONCHO
ebicmaeieHue ydoeﬂemeopumeﬂbnoﬁ OYEHKU.

@Du3uueckoe asnenue.

1. [Ipu3Haku siBJieHUs], 10 KOTOPBIM OHO OOHAPYKUBAETCS (MIJIM ONIPE/ICIICHNUE).
2. YcnoBus, Ipu KOTOPBIX IPOTEKAET SIBICHHUE.

3. CBsI3b IAaHHOTO SIBJICHUS C IPYTUMH.

4. OObscCHEHHE SABJICHUS HA OCHOBE HAYYHOU TEOPHH.

5. [IpuMepsl UCTIONB30BAHMS SIBJICHUS HA TIPAKTUKE ( IPOSBICHUS B IPUPOJIC)

Du3uueckuii onvim.

1. Ilenp onbiTa

2. Cxema onbITa

3. YcaoBust, Ipu KOTOPBIX OCYIIECTBIISIETCS OTIBIT.
4. Xoj oImbITa.

5. Pe3ynbrar omnbiTa (€ro MHTEpIpETALIHS)

QDu3uueckan eeruvUHa.

1. Ha3BaHue BeTMYUHBI U €€ YCIIOBHOE 0003HAUCHHUE.

2. XapakTepuszyeMblii 00bEKT (sSIBIEHHE, CBONCTBO, ITPOIIECC)
3. Onpenenenue.

4. ®opmyna, CBA3BIBAIONIAs JAHHYIO BEIUYHHBI C APYTHUMHU.
5. EnuHuubl u3amMepeHus

6. CriocoObl U3MepeHUs BETUUUHBL.

QDu3uuecKkuil 3aKoH.

1. CnoBecHast popMyIHpOBKa 3aKOHA.

2. MaremaTtnueckoe BbIpa)KeHUE 3aKOHA.

3. OnbIThI, MOATBEPKIAOLINE CIPABEVINBOCT 3aKOHA.
4. Ilpumepbl NpUMEHEHUS 3aKOHA HA MPAKTHKE.

5. YciioBUSt MPUMEHUMOCTH 3aKOHA.

Duzuueckas meopusi.

1. OnpITHOE OOOCHOBAHUE TEOPHHU.

2. OCHOBHBIE TIOHSTHS, TIOJIOKEHUS, 3aKOHBI TPUHITUIIBI B TEOPHUH.
3. OCHOBHBIE CJIEJCTBUS TEOPHH.

4. IlpakTyeckoe MpUMEHEHUE TEOPHUH.

5. 'paHu1sl MPUMEHUMOCTH TEOPHH.

Ilpubop, mexanusm, mauwiuna.

1. Haznauenue ycTpoicTaa.

2. CxeMa ycTpoMCTBa.

3. [IpuHUuI neicTBhs yCTpOWCTBA

4. IlpaBuna 1osb30BaHMs U NPUMEHEHNE YCTPONCTBA.

QDu3suueckue uzmepeHus.

1. Onpenenenue LEeHbI JeNIEHUS U Ipeena U3MepeHus npudopa.

2. OnpenensTh aOCOMIOTHYIO MOTPEITHOCTh U3MEPEHUS MprUoopa.

3. OTGupaTh HYKHBIH TPUOOP U MPABUIIBHO BKJIIOYATh €r0 B YCTAHOBKY.

4. CHuMathb 1okazaHus nprudopa u 3aruckiBaTh X C YU€TOM a0COIOTHOM MOrPeIHOCTH
U3MEpEHMUS.

5. OnpenensiTb OTHOCUTENBHYIO OrpeHocTh u3Mepenut (10-11 kmaccsr).



OueHnKka nUCbMEeHHbIX U KOHMPOJIbHBIX PAOOM.

OtMmetka S craBuTCs 32 padOTY, BHIIOJIHEHHYIO ITOJHOCTHIO 0€3 OIMOOK U HEOUETOB.

OtmMmeTtka 4 cTaBuTCs 32 pabOTYy, BEITIOTHEHHYIO MMOJIHOCTHIO, HO TIPY HAJIMYUU B HEW He OoJiee
OJIHOI HerpyOOo# OMOKHU 1 OAHOTO HeAouETa, He Oosiee TPEX HE10UETOB.

OtMeTKa 3 cTaBUTCS, €CIM OOYYAFOIIMICS TPABUIIHLHO BBITTOJIHIII HE MeHee 2/3 Bceil paboThl MiTu
JIOTIYCTHJI He 00Jjiee 0JIHOM Ipy0oii OmMOKH M IBYX HEA0UYETOB, HE OoJiee OAHOM rpyOoi M OHOM
Herpy0Ooii omuoOKu, He 6os1ee TPEX HErpyObIX OMTMOOK, OJTHON HErpyOOii OMMOKHU U TPEX

HGI[O‘-IéTOB, IIpU HAJIMYHHU YCTBIPCX-IIATH HGI[O‘-IéTOB.

OtMmeTKa 2 CTaBUTCS, €CIIHM YUCIIO OLIMOOK M HE0YETOB MPEBBICUIIO HOPMY JJISl OLICHKH 3 MU
MIPaBUJILHO BBIMIOJHEHO MEeHee 2/3 Bcel paboThI.

OtrMmetka 1 He cTaBUTCSL.

Ouenka npaKmuuecKkux u aadopamopuvix padoom.

OTtMeTKka 5 cTaBuUTCS, €Ci 00yJaroIIniics BBHIIOTHSAET padoTy B MOJIHOM 00BEME € COOTIOACHUEM
HEO0OXOAMMOM MOCIEA0BATEILHOCTH TPOBEICHHS OINBITOB M U3MEPEHUI; CAMOCTOSITEIIBHO U
paloHaIbHO MOHTUPYET HE00X0uMoe 000pyI0BaHKE; BCE OIBITH IPOBOAUT B YCIOBUSX U
peKHMax, 00CCIIEYNBAIONIUX MTOJIYICHUE TIPABIIBLHBIX PE3YIHTATOB U BBIBOJIOB; COOJIFOIaET
TpeOOBaHUS MPAaBUI TEXHUKU OE30MMaCHOCTH; MPABUIILHO M AKKYPAaTHO BBITIOJHSET BCE 3aIUCH,
TaOIUIIBI, PUCYHKH, YEPTEKH, rpadMKH, BEIYUCIICHUS; IPABUIILHO BBIMOJIHSAET aHAIHU3
MOTPEIIHOCTEH.

OtMmeTKka 4 CTaBUTCS, €CJIH BBITTOIHEHBI TPEOOBAHUS K OTMETKE 5, HO OBLIO JOMYIIEHO ABA-TPU
Henouéra, He OoJee 0JHOM HerpyOoi OMMOKN M OJTHOTO HEAOUETA.

OTtmeTka 3 cTaBUTCS, eciu paboTa BBITIOJIHEHA HE TTOJIHOCTHIO0, HO 00BEM BBITIOJITHEHHOW YacTH
TaKOB, YTO MO3BOJISIET MOTYYUTh MPABUIIHHBIN PE3yNbTaT U BBIBOJI; €CIIU B XOJI€ MPOBEACHHUS OIbITA
Y U3MEpPEHHUs ObUTH JIOMYIIEHBI OIIUOKH.

OTtMmeTka 2 cTaBUTCS, €CIM pabOTa BHINOJIHEHA HE MOJTHOCTHIO U 00BEM BBIITOJIHEHHOM YacTH padboT
HE M03BOJISIET CJeNIaTh PABUIBHBIX BHIBOJIOB; €CJIM OMBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOIIOIEHHS
IIPOU3BOIMIINCH HEMPABUIBHO.

OtmeTtka 1 He cTaBUTCA.

Bo Bcex caydasx OLleHKa CHMKACTCS, €ClIM YUCHUK HE COOJII0a] IpaBUIa TEXHUKH 0€30IacHOCTH.
Ilepevyenb omMIMOOK.

I'pyOble olIMOKM:

1. He3HaHue onpeneneHuii OCHOBHBIX ITOHATHI, 3aKOHOB, IIPAaBUJI, OCHOBHBIX ITOJI0KEHUI TEOPHH,
dbopMyi1, OOIIETIPUHATHIX CUMBOJIOB 0003HaUeHUS! GU3NYECKUX BETMUUH, EAMHULL UX U3MEPEHUSI.
2. HeymeHue BbIIETUTH B OTBETE IJIaBHOE.

3. HeymeHune npuUMEeHATh 3HAHUS JUISl PEIIeHUs 334 U 00BbsICHEHUS PU3NYECKUX SBJICHUM;
HEMpaBUWIBHO c(HOPMYITHPOBAHHBIE BOIPOCHI 3a/1a4M WM HEBEpHbIE OOBSICHEHUS X0/1a €€ pelIeHus;
HEe3HaHue NPUEMOB pELIeHHUs 33/1a4, AHAJIOTUYHBIX PaHee PEelIEHHBIM B KJlacce, OIIMOKH,
MIOKAa3bIBAIOLIME HENIPABUIILHOE IIOHMMAHKE YCIIOBUS 3a1a4l WIA HEIIPABUIIBHOE UCTOJIKOBAHUE
penieHusl.



4. HeymeHnue uuTaTh ¥ CTPOUTH IpaMKU ¥ MPUHIUIIHAIBHBIE CXEMBI.

5. HeymeHue noAroToBUTh K paboTe yCTaHOBKY MIIH JJaOopaTOpHOE 000pyAOBaHHUE, IPOBECTU
OIIBIT, HEOOXOIMMBbIE PAaCUEThI, UM MCII0JIb30BaTh MOJYUYEHHbIE JaHHBIE 1J1s BBIBO/IOB.

6. HeGpexHoe OTHOIICHKE K JIAOOPaTOPHOMY 000pPYIOBAaHHUIO U U3MEPUTEILHBIM

npudopam.

7. HeymeHue onpeaenuTh MoKa3aHue H3MEPUTEITHHOTO Tprbopa.

8. Hapymienue TpeGoBaHuii ipaBuil 6€3011aCHOIO TPy/ia PH BHIIOJIHEHUH SKCIIEPUMEHTA.
Herpy0Obie om0k

1. Herounoctu (popMyIMpOBOK, ONPEACICHUMN, IIOHITHIA, 3aKOHOB, TCOPHI, BLI3BAHHBIC
HEIOJTHOTOM 0XBaTa OCHOBHBIX MTPU3HAKOB OMPEIEIAEMOTO OHATHS, OIUOKH, BI3BAHHBIE
HECOOJII0ICHHEM YCIOBUH IIPOBEICHUH OMbITA UJIK U3MEPEHUM.

2. OmuOKH B YCJIOBHBIX 0003HAYCHHSIX HA MPUHIIUIIUATBHBIX CXEeMaX, HETOYHOCTH
4epTekel, TpaduKoB, CXEM.

3. [Iponyck wiM HETOYHOE HAIMMCAHWE HAMMEHOBAHUHN eAMHUI] GU3HICCKUX BEITHMYHH.

4. HepanrioHanbHbIN BEIOOp X0J1a PELICHHUS.

Heno4étnbl

1. HeparrioHalibHbIC 3aIICH TTPY BBIYUCICHHSIX, HEPALIMOHAIbHBIC TPHUEMBI BEIUMCIICHUA,
npeoOpa30BaHU U PEIICHUH 3a1a4.

2. ApudMeTruecKue OMMUOKU B BBIYUCIICHUSX, €CIIH 3TH OIIMOKYU rpy00 HE UCKAXKAIOT
PEATbHOCTh IMOTYYCHHOTO Pe3yIbTaTa.

3. OTaenpHBIC MOTPEIIHOCTH B (POPMYITHPOBKE BOIIPOCA HIIM OTBETA.

4. HeOpexHOE BBITIONHEHHUE 3aITUCEH, YEPTEKEH, CXeM, TPa(hUKOB.

5. Opdorpaduueckre 1 MyHKTyallMOHHBIE OIIUOKH.

Buicmaenenue ommemox 6 syncypnan.

o OTMeTKa 3a YCTHBIN OTBET BBICTABIISIETCS B KOHIIE YPOKA, 32 MMCbMEHHbIE pabOThI Ha
CJIEYIOIINN YPOK TOCTIE BBITIOIHEHUS PaOOTHI.

o [Ipu Hey1OBIETBOPUTENBHON OTMETKE IO MMCbMEHHBIM ITPOBEPOYHBIM U J1a00PAaTOPHBIM
paboTtam oOyuaronumcst 1aéTcsi BO3MOKHOCTD €€ IepecaTh B TEUCHHE IBYX HEZEb.

. OTMeTKH 3a KOHTPOJIBHYIO pabOTy BBICTABIISIOTCS B KYpHAII Ha CIEAYIOIUN YPOK MOCie
KOHTPOJIBHOM paboThl. OTMETKY «2», MOITY4YEHHYIO Ha KOHTPOJIbHOM padoTe, 00ydaronuiics MoxeT
UCIPABUTh B TEUEHHE JBYX HENEIb MOCE OOBIBIECHUS PE3YIbTATOB KOHTPOJIbHON padoThl. B
TE€YEHHE ITOTO BPEMEHHU OTMETKA «2» B KypHaJl He BbIcTaBisieTcs. OTMeTKa B xypHaie 1o reme KP
JIOJIKHA OBITH BBICTABIIEHA B TEUEHUE 2-X HEJENb 110 (PaKTy BHIIOJHEHUS pa0dOThI, JaTa KOTOPOi
3auKkcupoBaHa B TETPaaM /Uil KOHTPOJIBHBIX PadoOT.

. VY4eHuky, BeIIIEANIEMY MTOCIE JUIUTEIHHOTO MpoIitycka (0onee 3 ypoKOB) Ha TEMaTHUECKHIA
KOHTPOJIb, OTMETKA BBICTABIISIETCA B KYPHAJI TTO COTJIAIICHHIO C yYaI[UMCHI.
. OTMeTKa MOKET OBITh BHICTABJIEHA 32 OTBET 00YyUaIOIIeMycCs, KOTOPbII OTCYTCTBOBAJ Ha

IpeIbIAYIIEM YPOKe, B ClIydae €ClId YPOK MPUXOUTCS HE Ha TIEPBBI JeHb €ro npeObIBaHus B
HIKOJI€ TIOCJIE OTCYTCTBUSI.

o [Ipu HE0O6XOAUMOCTH MPOIYIIEHHbIE TEMBI MOKHO CAATh B T€UEHUE ABYX Heaenb. OTMeTka
B J)KypHaJIe JOJDKHA OBITh TIOCTaBJIEHA M0 (PaKTy mepecaayuu, 1aTa BhIMOJIHEHUS KOTOPOH
3a(UKCHpPOBaHA B TETPAISIX JIJIsl TPOBEPOYHOM, TaOOPATOPHOM WIIH KOHTPOJIBHOU padoT.

. 3a TBOpueckre padoThl yyamuxcs (Mpe3eHTaluu, IPOEKThI, T0KJIa/1bl) BHICTABISIOTCS
TOJIBKO MOJIOKUTEIbHBIE OTMETKH.

Kpumepuu evicmasnenus ommemok 3a yemeepmas (noayzooue, 200).
° OneHka 3a 4eTBepTh (TOIYTOHE, TO/T) BHICTABISIETCS «B MOJB3Y YUYCHUKa» ¢ YUETOM «Beca
OIICHKW» (KOHTPOJIbHAS PadoTa U caMOCTOsITeNIbHAS PaboTa UMEIOT OOJIBIIHIA BEC, YeM YCTHBIN




OTBET WM paboTta y mocku). OTMETKa 3a YETBEPThH (ITOTYTOAKE) BRICTABIISICTCS HA OCHOBE TEKYIIIMX
OTMETOK 32 YCTHBIE OTBETHI, JJA00paTOPHBIC U MTUChMEHHBIE pa00Thl. OTMETKH 32 KOHTPOJIbHBIC U
CaMOCTOSITeNIbHbIE PaOOThl YUUTHIBAIOTCS IIPU BBHICTABIIEHUN YETBEPTHBIX (IIOJIYTOJ0BBIX, TOIOBbIX )
OTMETOK B IIEPBYIO OYEPEib.

. OtmeTka «5» He MOXKET ObITh BHICTABJICHA B YETBEPTH (TIOTYTOUH ), €CIIA 00YJAFOIIUNCS
UMEET 32 KOHTPOIBHYIO pa0oTy «3» WIH «»; OTMETKA «4» HE MOXKET ObITh BHICTABIICHA, €CITU 32
KOHTPOJIbHYIO Pa0OTy MOJTy4yeHa OTMETKA «2).

o OtmeTka «5» MOXKeT ObITh BBICTABIICHA 3a MTOJYroue (4eTBEPTh), €Ciii 00yJaroIuiics 3a
YCTHBIN OTBET MOIYYMI «3» KaK €AUHUYHBIN CITydail mpHu OOJIBIIMHCTBE TEKYIIIMX OTMETOK «S».
. OtmeTka «4» MOKeT OBITh BBICTABIICHA 32 MOJIYToIue (YETBEPTH), €CIIM 00yJaromuiics 3a

YCTHBIM OTBET MOYYHIT «2) KaK €AUHUYHBIA CITydald MPU OOJBITMHCTBE TEKYIIIMX OTMETOK «4» 1
«5»,

° Ecnu, npu BBICTaBICHUN OTMETOK B Y€TBEPTH (ITOJIYTOAMH), Y 00yJaOIIErocs MOpoOBHY
OTMETOK «3» U «4», WM Ke «5» U «4», uim ke «2» U «3» U HET BO3MOKHOCTH €0 OIPOCUTH, TO
OTMETKA CTABUTCS B T0JIb3Y Y4aIllerocs.

Ouenka evinoIHeHUs 3a0aHUTL MeKyuiez0 KOHmpoJisa (mecmogvle npogepoutivie padonivl)

Otmetka «5». OtBet coaepxut 90-100%31eMEeHTOB 3HaHUH.
OtmeTtka «4». OtBet coaepxkut 70-89% 351eMEHTOB 3HAHUM.
OtmMmetka «3». OtBet conepkut 50-69% 31eMEHTOB 3HAHUM.
OtmeTtka «2». OTBeT coaepxkuT MeHee 5S0% 3J1eMEeHTOB 3HAHUM.

Buowot u gpopmul konmpoans.
JIJIst OTICHKY TPEIMETHBIX YI€OHBIX JOCTHKCHUN 00YJarOIINXCsl HCIIOJIb3yeTCS:

Bujabl KOHTpOJISE DopMBbI KOHTPOJISI
1. BxoaHOI, TPOMEKYTOUHBIN U UTOTOBBII B Buie TMarHOoCTUYECKUX aAMUHUCTPATUBHBIX
KOHTPOJIb cpe3os u KP no miiany nikosist
2. TemaTHueckuil KOHTPOJIb KoHTposnbHbIe paboThI IO TEMaM:
(B BUJI€ KOHTPOJIBHBIX U IPOBEPOUHBIX
pabor).
3. Texyuuii KOHTPOJIb (MHIUBUIYaJIBbHOE, -YO-yCTHbBIE OTBETHI YHallUXCsl
(bpoHTaTIBHOE, IPYIIIIOBOE OLIEHUBAHUE) -®OJI-¢puznyeckre AMKTaHThI
IIpuMeyaHue: OTMETKH B KypHal 3a -PT — pacnipenenurensHblil TeCT (3a1aHus
TECTOBbIE, TUArHOCTUYECKHE U yactu B)
CaMOCTOSITEIIbHBIE PAa0OThI, PU3NUECKIE -TBO — tect ¢ BBIOOpOM OTBETA
JTUKTAHTBI, @ TAK)KE 34 BCE YKa3aHHbIE BU/IbI (ampTEepHATHUBHBIN)
paboT BO BTOpOIi rpade TabauIbl -TC — Tect camonpoBepku
BBICTABJISIOTCS] BLIOOPOYHO. -TPK — TecT pyOexxHOTO KOHTPOIIS (TIOCTe
W3Y4EHHMsI pa3/iena)
-JIP — nuarnoctuueckas paboTa (mpoBepka
JOCTUKEHUH MJIAHUPYEMBIX PE3yJIbTaTOB Ha
0a30BOM ypOBHE CIIOKHOCTH, KOPPEKIIHSI)
CII — camonpoBepka
CK — caMOKOHTpOJIH (CaMOOIIEHKA)
BII — B3aumMonposepka
PV — pabota ¢ yuebHUKOM
OK — onopHbIil KOHCIIEKT




COK — cBoi1 O1IOpHBIN KOHCIEKT (CBOS O1Opa)
MK/CJIK — MeHTanbHas KapTa/CTPyKTYpHO-
JIOTUYECKUM KOHCIIEKT

CP — camocTosTenpHas paboTa

JCP — nomarHsst caMocTosiTeNbHas paboTa
JIIP — noManmuss npakTuyeckas padbota
(ombIT, MOJIENH, IPUOOP...)

PK — pabora 1o xapToukam

PMcp — pa3narounsiit marepuan ains CP B
KJIacce U A0Ma

Texct®C —TekcT PU3NIECKOTO CONEPIKAHUS
-IIpeseranuu, cooOLUIEHUS, TOKIA I, TPOSKTHI




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

®dusuka, 8 kimacce/ [epeimkun A.B., OGIIECTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «[[PODA»;
AxuunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

METOANUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

https://edsoo.ru/metodicheskie videouroki/
https://easyen.ru

HIUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPChI CETH
HNHTEPHET

www.phet.colorado.edu/en/simulations

www.vascak.cz/physicsanimations.php

http://www.fizika.ru/catalog.php



https://edsoo.ru/metodicheskie_videouroki/
https://easyen.ru/
http://www.phet.colorado.edu/en/simulations
http://www.vascak.cz/physicsanimations.php
http://www.fizika.ru/catalog.php

