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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢pusuke Ha ypoBHE OCHOBHOTO OOLIET0 00pa3oBaHMs COCTaBJIeHA HA OCHOBE
MOJIOKEHUH W TpeOOBaHM K pe3ylnbTaTaM OCBOCHHMS Ha 0a30BOM ypPOBHE OCHOBHOMU
oOpa3oBaTeNbHOU mporpaMmebl, npeactaBieHHbIXx B DI'OC 000, a takke ¢ yu€tom QenepanbHon
paboueii mporpammsl BocimTanus U KoHnenmmu npenogaBanus yaeOHoro npeamera «Duznkay.

Coneprxanue mporpaMMel 0 (U3UKE HAPABICHO Ha (DOPMUPOBAHHE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYalOIMXCsS W OPraHM3alWI0 WM3ydeHHsl (U3UKK Ha JEATEIBHOCTHOW OCHOBE. B
nporpaMme 1O (U3UKE YUUTHIBAIOTCS BO3MOXKHOCTH YYE€OHOTO TpeaMeTa B pealn3aiuu
tpeboBarnii PI'OC OOO K mMIaHUPYEeMBIM JMYHOCTHBIM M METAlpeJAMETHBIM pe3yibTaTaM
o0y4eHHs1, a TaKKe MEKIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUsI.

[Iporpamma mo (u3MKe yCTaHaBIMBAET pacmperesieHHe y4eOHOTO MaTepualia 1o ToJam
obyuenus (1Mo Kiaccam), TMpeIaraeT NPUMEPHYIO TOCIEIOBATEIbHOCTh U3YYECHHS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COJCPIKAHUS U YUIETE BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

[Iporpamma o ¢u3mke pazpaboTaHa C IETbI0 OKa3aHUs METOIMYECKON TIOMOIIN YIUTEINIO B
co3aHuu paboyel mporpaMMBbl 1o y4eOHOMY MIPEIMETY.

dwusmKa SBISETCS CHCTEMOOOPA3YIOIIUM ISl €CTeCTBEHHOHAYYHBIX y4eOHBIX TPEAMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JISKAT B OCHOBE IMPOIECCOB M SIBJICHHMA, M3y9aeMbIX XUMHEH,
Oouosorueit, actpoHoMuel W Quanudeckol reorpaduel, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, MPEIOCTaBIsieT HaumOosee SICHble O0paslbl NPUMEHEHHs HAaydHOTO METoja
MO3HAHMUS, TO €CTh CII0CO0a MOTyIeHHUs JOCTOBEPHBIX 3HAHHIA O MHUPE.

Onna w3 raaBHBIX 33/1a4 (U3MUECKOTr0 00pa3oBaHHUS B CTPYKType oOmiero oOpasoBaHUs
COCTOMT B (OpMHpPOBAaHMM ECTECTBEHHOHAYYHOM TpaMOTHOCTH M HMHTEpeca K Hayke Yy
00yJaronuxcs.

WN3yuenne ¢usukn Ha 0a30BOM YpOBHE IIpEIIOJiaraeT OBJaJECHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTepU3YIOIIMMHU €CTECTBEHHOHAYYHYIO PAMOTHOCTD:

L HAay4HO O00BACHATH SIBJICHUS,
L4 OLICHUBATh U IIOHUMATh 0COOEHHOCTH HAay4YHOI'O UCCIICAOBAHUA,
L4 HHTCPIIPETUPOBATh OJAaHHBIC W HCIIOJb30BaTh HAYYHBIC [J0Ka3aTCJIbCTBA JId

MTOJIy4E€HUS BBIBOJIOB.

Henu wu3ydeHuss ¢u3MKM Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUsl OINpeAeicHbl B
Konuenuuu npenoaaBanust yueOHoro mnpeamera «®Pusnka» B 00pa30BaTeIbHBIX OPraHU3ALMSIX
Poccuiickoit  ®expepanuy, pealu3ylOIIMX OCHOBHBIE 0O0IIe00pa3oBaTeabHble  IPOTPaAMMBL,
yrBepxkI€HHOW pemenuemM Komiernn MunucrepcrBa npocsemenuss Poccuiickoit ®Pepepauun
(mpotokon ot 3 nexabps 2019 r. Ne [TK4BH).

Heaun n3zyyeHus Gpu3nKu:

J npuoOpeTeHre MHTepeca M CTPEeMJIEHHs OOydalolMXCsi K HAaydyHOMY M3YYEHUIO
IPUPOJIbI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

J pa3BUTHE MPEJACTABICHMH O HAaydyHOM MeETOoJe TMO3HaHuA U (QOPMHUPOBAHUE
HCCIIEIOBATENICKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

J (¢opMupOBaHME HAYYHOTO MHPOBO33PEHUS Kak pe3ylbTaTa H3Y4EHHUS OCHOB
CTPOEHHUS MaTepuu U (pyHIaMEHTaIbHBIX 3aKOHOB (DU3UKU;

J (opMupoBaHHEe IPEJCTABICHUIN O poJId GU3UKH TS Pa3BUTHS JPYTHMX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTUH;

o pa3BUTHE TPEACTaBICHUH O BO3MOXHBIX cdepax Oynymeil mnpodeccnoHaaTbHON

ACATCIBHOCTH, CBSI3aHHOM C (I)HSHKOfI, INOATOTOBKA K ,Z[aJ'ILHefII.HeMy 06yqumo B J3TOM
HaIlpaBJICHUH.



JlocTibkeHHe JTHX IeJied MporpamMMmbl 1O (HU3UKE HAa YPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHUs 00ECTIEUNBACTCS PEIICHUEM CIIEAYIONINX 3a/4a4:

o npuoOpeTeHne 3HAaHMH O JMCKPETHOM CTPOSHHM BEIIECTBA, O MEXaHUYECKHX,
TEIJIOBBIX, MIEKTPUUECKUX, MATHUTHBIX U KBAaHTOBBIX SIBJICHUSX;

. npuoOpeTeHre YMEHHUH ONUCHIBATH M OOBACHATH (PU3HUYECKHE SBICHHUS C
HCIIOJIb30BAHUEM IOJyYEHHBIX 3HAHUU;

o OCBOEHHE METOJOB DPELICHMS IPOCTEUINUX PACYETHBIX 3aa4 C HCIOJIb30BAHUEM
bu3nIeCKuX MOIeNel, TBOPUECKUX M MPAKTHKOOPUEHTUPOBAHHBIX 3a/1a4;

o pa3BUTHE YMEHHMH HAOMIOaTh NPUPOJHBIE SBJIEHUS M BBINOJHATH OIBITHI,

nabopaTopHbie pabOTHI U AKCIIEPHUMEHTAIBHBIC UCCIEIOBAHUS C UCIIOJIb30BAHHEM M3MEPUTEITBHBIX
puOopoB;

. ocBoeHHE MPUEMOB paboThl ¢ WH(pOpMAIMEH (U3UIECKOTO COACPKAHUS, BKIIOYAS
MH(OPMALIMI0O O COBPEMEHHBIX JOCTIXKEHUSX (GU3MKH, aHAIU3 W KPUTHUECKOE OIlIEHWBaHHE
nHpopmanuy;

. 3HAKOMCTBO CO cdepamMu TpodeccuoHaTbHON EATeNbHOCTH, CBSI3aHHBIMU C
(1)I/ISI/IKOI\/’I, U COBPEMCHHBIMU TCXHOJIOTHUAMH, OCHOBAHHBIMHU Ha NOCTHXXCHUAX (i)I/ISI/IquKOI;'I HayKH.

Ha wm3yuenue ¢usmkum B 8 kiacce (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus OTBOIUTCS — 68 wacoB (2 yaca B HEZEIIO).



INJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUSA
W3yuenne U3k Ha ypOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHMs HANPABICHO Ha AOCTHKCHHE
JIMYHOCTHBIX, MCTAIPCAMCETHLIX U NPECIMCTHBIX 06pa3OBaTCJIBHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI
1) naTpHOTHYECKOr0 BOCIMTAHHUS:

® [IPOSBJICHUE HHTEpPECa K HCTOPUM MU COBPEMEHHOMY COCTOSIHUIO POCCHHUCKOU
(bu3nIeCcKoi HayKH;

® [ICHHOCTHOE OTHOIIEHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rpaXIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

® TOTOBHOCTh K AaKTUBHOMY Y4YacTHIO B OOCYXIEHMHM OOIIECTBEHHO 3HAYMMBbIX U
TUYECKUX NPOOJieM, CBSA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUMN
¢buzuky;

® 0CO3HaHHE BaXHOCTH MOPAJIbHO-3TUYECKMX MIPUHIIUIIOB B AEATEILHOCTH YUEHOTO;

3) 3cTeTH4ecKoro BOCIMTAHMS:

® BOCHpUATHE OCTETUYECKMX KadecTB (PU3NYECKOM Hayku: e€ TrapMOHUYHOIO

MTOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 MO3HAHUSA:

® OCO3HaHHE IEHHOCTH (PM3MUECKON HAyKh KaK MOIIHOTO HHCTPYMEHTa IO3HAaHUSA
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEHMIIIEH COCTABISAIONIEH KYIbTYpHI;

® pa3BUTHE HAy4yHOW JIOOO3HATENBHOCTH, HHTEpeca K  HCCIEeI0BATEIbCKOM
JEeSATENbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI 1 SMOIMOHAJIBLHOI0 0J1AT0NOJYyYHs:

® 0OCO3HaHHUE IIEHHOCTH 0e30MmacHOro 00pasa *HU3HU B COBPEMEHHOM TE€XHOJIOTHUECKOM
MHUpE, BaXXHOCTH MpaBUJl OE30MACHOTO MOBEAEHHUS HA TPAaHCIOpPTE, Ha AOporax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAHUEM B JIOMAIIIHUX YCIIOBHUSX;

e c(hopMUPOBAaHHOCTh HaBbIKa pedICKCHU, NMPHU3HAHUE CBOETO IMpaBa Ha OMMOKY U
TaKOT0 K€ [paBa y Ipyroro 4eJI0BeKa;

6) TPy10BOr0 BOCIIUTAHMS:

® AaKTMBHOE Yy4yacTHE€ B pEIICHUH MPAKTUYECKUX 3a7ady (B paMKaxX CEMbH,
o0pa3oBaTesIbHOI OpraHu3alMu, ropoja, Kpas) TEXHOJOTHYECKOW M COIUAIBbHOM
HAIPaBIEHHOCTH, TPEOYIOLIUX B TOM YUCIIE U (PU3NYECKUX 3HAHMUIA;

® HHTEpeC K IPAKTHUYECKOMY U3YUYECHHUIO MPOdecCcHii, CBA3aHHBIX C (PU3HUKOIA;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

e OpueHTalMs Ha MpUMEHEeHHe (U3NYECKUX 3HAHWM A7 peuieHus 3ajad B obiacTtu
OKpYXalollled Cpelibl, IJIAaHUPOBAaHUS IIOCTYIKOB M OLEHKM HX BO3MOKHBIX
MOCJIEICTBUH 17151 OKPYKAIOLIEH Cpebl;

® 0CO3HaHHUE TI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIEM U MyTel UX PEIICHNUS;

8) ajanTanuu K U3MEHSIOIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHON cpeabl:

® MOTPeOHOCTh BO B3aMMOJEHCTBUM IPH BBINOJHEHUU HCCIIEAOBAHUM M MPOEKTOB
(u3MYecKoi HaNMpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

® TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 NPAKTUUECKYIO 1E€ATEIbHOCTD;

e TOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4yucCie GOPMYITUPOBATh UICH,
MOHSITHS, TUIIOTE3bI O PUZNYECKUX 00BEKTAX U SABICHUSX;

® O0CO3HaHHE Ae(UIUTOB COOCTBEHHBIX 3HAHMH W KOMIIETEHTHOCTeH B o0O0jacTu
¢bu3uky;

¢ TUIAHWPOBAHME CBOETO PA3BUTHUS B MPHOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUM;

® CTpEeMJICHHE aHAIM3UPOBATh M BBHISBISATH B3aWMOCBSI3M MPUPOJIBI, OOIIecTBa U
HSKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;



® OIEHKAa CBOMX JCHCTBHUH C Y4ETOM BIIMSHHS HA OKPYKAIOIIYIO CPEAy, BO3MOXKHBIX
1J100aJbHBIX TOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIbTATbI

B pesynbpTare ocBOCHHS MPOrpaMMbl 10 (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHUs
y oOydJaromerocss OyayT cQOpMHpPOBAaHBI MeTalpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE
MO3HABATEIbHbIC yHUBEPCAIbHbIE Yy4eOHBIE MJCWCTBUS, KOMMYHHKATHBHBIC YHHUBEPCAJIbHBIC
yueOHbIe ISHCTBUSA, PErYIATHBHBIC YHUBEPCAIbHBIC yueOHbIC CHCTBUS.
IMo3naBaTenbHbIE YHUBePCAJIbHbIE YUeOHbIE el cCTBUSA
Ba3oBble Joruveckue aeiicTBUA:

BBISIBJIATH M XapaKTepU30BaTh CYIIECTBEHHBIE IPU3HAKN 0OBEKTOB (SIBICHHA);

YCTaHABJIMBATh CYIIECTBEHHBIH NMPHU3HAK KiIacCU(UKAIIMM, OCHOBAHUS Ui OOOOUICHHUS H
CpaBHEHHS;

BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHBOPEUUS B paccMaTpuUBaeMbIX (akTax, MaHHBIX WU
HAOJIOIEHUSAX, OTHOCAIINXCS K (PH3UUECKUM SIBIICHHSIM;

BBISBJIATH TIPHYUHHO-CIICJICTBEHHBIE CBSI3M TPH  HM3YyYeHUH (U3WYECKUX SIBICHUUA W
MIPOIIECCOB, JETaTh BBIBOABI C MCIOJB30BAHUEM JCTyKTUBHBIX M WHIYKTUBHBIX YMO3aKIIIOYCHUH,
BBIJIBUTATh THITOTE3bI O B3aUMOCBS3SIX (PM3NICCKUX BEITHYHH;

CaMOCTOSITENIbHO BBIOMpPATh CIOCOO pemnieHusl y4eOHOH ¢u3mveckoi 3anauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB peIlIeHUs, BHIOOp HamOojee MOAXOISAIIEro ¢ Y4ETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPHUER).

Bba3oBble uccienoBareibckue 1eiCTBUSA:

WCTIOJIH30BaTh BOIIPOCHI KaK MCCIIEAOBATEILCKUI HHCTPYMEHT TIO3HAHUS;

IIPOBOJIUTH 1O CAMOCTOSITEIBHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECJIOXKHBIM (prusndeckuit
IKCIIEPUMEHT, HEOOJIbIIOE UCCIIE0BAaHNE (PU3UMUECKOTO SIBICHUS;

OLICHMBaThb Ha NPUMEHUMOCTb M JIOCTOBEPHOCTb HH(GOpPMALMIO, IOJYYEHHY0 B XOJE
UCCIIEIOBAHUS UM SKCIIEPUMEHTA;

CaMOCTOATENIBHO (OpMyIHpoBaTh 000OIIEHNS U BBIBOJABI 10 pe3yjibTaTaM IPOBEAEHHOTO
HaOJII0/IeHNs, OIIbITA, UCCIICAOBAHMS;

IIPOrHO3UPOBATh BO3MOXKHOE JajibHEllIee pa3BUTHE (PU3MUECKUX IPOLECCOB, a TaKXKe
BBIJIBUI'aTh MIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

IIPUMEHATh pa3lUYHbE METOJbl, MHCTPYMEHTBI M 3alpochl IIPU IIOUCKE U OTOOpE
MHGOpMALMY WK IaHHBIX C YYETOM MPEUI0KEHHON yueOHOH (hru3nyecKol 3a1auu;

aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MHPOPMALIUIO PA3JINYHBIX BUAOB
1 GOpM Ipe/ICTaBICHUS,

CaMOCTOSITEJIBHO BBIOMpaTh ONTHUMAJIbHYIO (OpMYy MpeICTaBlIeHUs HHPOPMALUU U
WUTIOCTPUPOBATh pelllaeMble 33Jjaud HECJIOXKHBIMU CXEeMaMH, TuarpaMMaMu, HHOU rpadukoil u ux
KOMOUWHALIUAMU.

KoMMmyHnKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

B X0Jie 00CyXAeHus1 ydeOHOro MaTepuaia, pe3yibTaToB JIAO0OPAaTOPHBIX pabOT U MPOEKTOB
3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCY)XJaeMOW TeMbl M BBICKA3bIBaTh MJICH, HallEJIEHHbIE Ha
peleHue 3a1auu 1 Mojiep kanue 01aroxenaTeIbHOCTH OOLEHMS;

COIIOCTABIIATh CBOM CY)KJICHHS C CYXJIECHUSAMH JAPYIHX YYaCTHUKOB Juajiora, 0OHapyKUBaTh
pas3nuyKe U CXOJCTBO NO3ULIUH;

BBIpaXXaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MTUCHbMEHHBIX TEKCTaX;

NyOJIMYHO TPEACTABIATh PE3YJIbTaThl BBINOJHEHHOTO (PM3MUYECKOTO OMbITA (3KCIIEPUMEHTA,
UCCIIeIOBAHUS, TIPOEKTA);

MOHMMaTh U MCIOJIb30BaTh MPEUMYILECTBA KOMAaHJHOW W WHAWBUIYaJbHOW paboOTHI MpU
peleH KOHKPETHON (PU3NYecKOil MpoOIemMbl;



MPUHUMATh LEJIHd COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH JEHUCTBUSA IO €€
JNOCTHIKEHHIO: PaCIpeAeNisiTh POJU, OOCYXKJaTh IMPOIECCHl U PE3yIbTaThl COBMECTHOH paboTHI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOLEH

BBIMIOJIHATH CBOKO YacTh pabOThI, JOCTUTAas KayeCTBEHHOrO pe3yibTaTa IO CBOEMY
HANPABJIEHUIO U KOOPAUHUPYS CBOU JICUCTBUS C IPYTUMH WICHAMUA KOMaH/IbI;

OIIEHUBATh KAa4eCTBO CBOET0O BKJIaJa B OOIMIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
chOpMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasitTuBHble YHMBepcaJIbHbIe yUeOHbIe AelicTBUS
Camoopranu3anus:

BBISBJIATH TPOOJIEMBbI B JKM3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOIIUX ISl PELICHHUS
(bu3znyecKux 3HaHUI;

OpUEHTHPOBAThCA B PA3JIMYHBIX TNOJXOJAaX TMPUHATUS pelIeHud (MHAMBUAYAIbHOE,
MIPUHSATHE PEIICHUS B TPYIITE, IPUHITHAE PEIICHUH TPYIIOi);

CaMOCTOSITEJIBHO COCTaBJATh QJITOPUTM pelieHHus (U3WYECKOM 3adauyud WiIM IJIaHa
HCCIIEIOBAHUS C YUETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHUPOBATh
IIpeAJIaraéMble BapUaHThl PEIICHU;

JIeNaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYyalluu U IpeJyiaraTh MjiaH e€ U3MEeHEeHMUS,

OOBSACHATh NMPUYMHBI JOCTHKEHMS (HEIOCTHXKEHMS) PE3YyJlbTaTOB JIEATENbHOCTH, JaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JIEATENBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHUS (U3UYECKOTO
UCCIIEIOBAaHUSI WU IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHMBILUXCS CHUTYallUH,
YCTQHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYJHOCTEH;

OLIEHUBATbh COOTBETCTBUE PE3yJbTaTa LIEJIN U YCIOBHSIM;

CTaBUTh ce0s HA MECTO JPYroro 4eloBeKa B XOJ€ CIIOpa WM JUCKYCCHM HA HAyYHYIO TEMY,
[IOHUMaTh MOTHUBBI, HAMEPEHHS U JIOTUKY JPYroro;

IIPU3HABATH CBOE MPABO HA OLIMOKY MU pelieHUH (PU3NUECKUX 3aJad WIHM B YTBEPIKJICHHSIX
Ha Hay4yHbIE TEMbI U TAKOE K€ IIPABO JIPYroro.

INPEIMETHBIE PE3YJ/IBTATbBI

K xoniy oOyuenus B 8 kJjiacce npeMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpa)KaTh
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUA:

WCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYN, TEIUIOBOE JABIKEHHE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KpUCTATNYeckre U aMopdHBIE Tella, HACBIIEHHBINA U
HEHACBIIEHHBIA TMap, BJIAKHOCTh BO3[yXa, TeMIepaTypa, BHYTPEHHSS DSHEPrus, TEIJIOBON
JIBUTATENb, OJEMEHTAPHBIA DIEKTPUYECKUM 3apsi, OJICKTPUYECKOE TI0Jie, MPOBOJHUKH U
TUDIIEKTPUKH, TIOCTOSIHHBIN 2JIEKTPUUECKUN TOK, MArHUTHOE TIOJIE;

paznuyath sBIEHUS (TEIUIOBOE pacHIMpEHUE U CXKaThe, Temonepeaaya, TemIoBoe
paBHOBeCHE, CMayMBaHWE, KaNWUISIpHbIE SBJICHUS, HWCHApeHHe, KOHAEHCAllUs, IUIaBJICHHE,
KpUcTalu3anus (OTBepAeBaHUE), KHUIIEHUE, Teruionepenada (TEMIONPOBOJIHOCTh, KOHBEKIIHS,
U3TY4YEHHUE), SJIEKTpU3alMs Tell, B3aUMOJCUCTBHE 3apsaoB, JEHCTBHUS HIEKTPUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHME, B3aUMOJCHCTBUE MAarHUTOB, NEHCTBHME MAarHUTHOTO IOJISI HAa MPOBOJHUK C
TOKOM, JIEKTPOMAarHuUTHas MHAYKLHUSA) 10 OIMCAHHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (DU3NUYECKUX SBICHUN B OKPYKAIOIIEM MHUpE, B TOM
yuciae (u3NYecKue SIBICHUS B MPHUPOJIE: MOBEPXHOCTHOE HATSDKEHHE M KalMWJUIPHbBIC SBJICHUS B
pUpoJie, KpUCTAILIBI B mpHupoje, u3inydeHne CoilHna, 3amep3aHue BOJIOEMOB, MOpPCKHUE OpHU3BbI,
oOpa3oBaHuE POCHI, TyMaHa, MUHEs, CHEra, HJIEKTPUYECKHE SIBICHUS B aTMocdepe, dIeKTPUIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMJIH, Jpeii] MOIIOCOB, POJIb MArHUTHOTO TOJIS JUIS KU3HU



Ha 3eMJle, MOJIAPHOE CUSHUE, IPU ITOM IEPEBOAUTH MIPAKTHUUECKYIO 3a7auy B y4eOHYIO, BBIJIEIATH
CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3MUYECKHX SBICHUM;

ONMCBHIBATH W3YyUYCHHBIC CBOWMCTBA Tell W (DU3MYECKUE SBICHHS, HCIOIb3ysd (PHU3HUECKHUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrus, KOJUYECTBO TEIUIOTHI, YAEIbHas TEMIOEMKOCTb
BELIECTBA, y/EJIbHAs TEIUIOTA IUIaBJICHUS, YEJIbHAs TEIIOTa NapooOpa3oBaHusl, yAeIbHas TEIIoTa
CropaHusi TOIUIMBA, KO3(PPUIMEHT NOJE3HOro IEMCTBHUS TEIJIOBOM MallMHBL, OTHOCHTEJbHAS
BJIQXXHOCTh  BO3JlyXa, OJJIGKTPUYECKUM 3apsi, CHJa TOKa, OJJIEKTPUYECKOE HAIpSKEHHE,
CONPOTHUBIIEHUE IMPOBOJHMKA, YAEIbHOE CONPOTHBIIEHUE BEUIECTBA, pabOoTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), TIPU OMHCAHUU MPABUIIBHO TPAKTOBATh (PU3UYECKUN CMBICT UCTIOIB3YEMBIX
BEJIMYUH, 0003HAYCHUS M eIUHUIBI (PU3MYECKHX BEIHYMH, HAXOIUTh (DOPMYIBI, CBS3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIWYHHY C JPYTHMH BEJIUYMHAMH, CTPOUTh TpadUKHd HU3YyICHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOMCTBA Teld, (PU3NUYECKUE SBJIEHUS U MPOIIECCHI, UCIOJB3YsI OCHOBHbIE
MOJIOKEHUSI MOJIEKYJIIPHO-KUHETHYECKON TEOpUU CTPOEHMsI BEUIECTBAa, NPUHILMUII CYNEpPIO3ULIUU
moJjieil (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS 3apsia, 3akoH Oma JIj1sl yuacTka Ienu, 3aKOH
Jbxoyns—Jlenna, 3aKOH COXpaHEHUsI SHEPTHH, TIPU ITOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA
U 3aIAChIBaTh €M0 MaTEMaTHYECKOE BhIPAKEHHUE;

00BACHATH (U3NYECKUE MPOLECCHl U CBOICTBA TEN, B TOM YHCJE U B KOHTEKCTE CUTYyallHid
MIPaKTUKOOPUEHTHUPOBAHHOIO XapakTepa: BBISBIATh NPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOMTH
oObsicHeHHEe M3 1—2 JIOrMuYecKux IIaroB C Omopoil Ha 1-2 HM3ydeHHBIX CBOMCTBA (PU3MUECKHUX
SIBIIEHUH, GU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THBIC 3aauu B 2—3 JICUCTBUS, HCIIONb3Ys 3aKOHBI M ()OPMYIIBI, CBSI3BIBAOIIIIEC
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHaliM3a YCJIOBUS 3aJlaud 3alKChbiBaTh KPaTKOe YCIOBHE,
BBISBJIATE HENOCTATOK JAHHBIX JUId pEIIeHWs 3aJauyd, BbIOMpATh 3aKOHbl U (HOPMYIIBI,
HeoOXoauMble iIsl €€ pelleHMs, MPOBOJUTH PAacdy€Thl W CpPaBHMBATh IIOJIyYCHHOE 3HAa4YCHHE
(GU3M4eCKOl BETNUNHBI C U3BECTHBIMHU JIaHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIINTh IPU MOMOIIM (U3NYECKUX METOJIOB,
UCIOJb3ysl OIMCAHUE WCCICAOBAaHUs, BBIACIATh IPOBEPAEMOE IPEAINOJIOKEHHUE, OLICHUBATh
MIPABUIILHOCTH NOPSAJIKA IPOBEACHUSI UCCIIEA0BAHNS, AEIaTh BEIBObI;

IIPOBOJIUTH OMBITHI IO HAOIIOAEHUIO (U3UYECKUX SBICHUN WM (PU3UYECKUX CBOUCTB Tell
(KanuJUIApHbBIE ABJICHMS, 3aBUCUMOCTD JIaBJIEHUS BO3yXa OT €ro 00b&éMa, Temreparypbl, CKOPOCTH
Iporecca OCThIBAaHMS W HarpeBaHMs IpU M3JIYy4eHHH OT LBeTa HU3JIydarouei (moriouaromnei)
IIOBEPXHOCTHU, CKOPOCTh MCIIAPEHUS BOJIbI OT TEMIIEPaTyphl JKUAKOCTH U IJIOLIAIU €€ IOBEPXHOCTH,
NIEKTpU3alUsi Tel U B3aUMOJEHCTBHE 3JIEKTPUUECKUX 3apsAJ0B, B3aUMOJEHCTBUE MOCTOSIHHBIX
MarHuTOB, BU3YaJIU3allsi MArHUTHBIX MOJIEH NOCTOSIHHBIX MarHUTOB, JAEHCTBUS MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuMTa, CBOMCTBA 3JIEKTPOJBUIATElIs MOCTOSHHOIO
TOKa): (POPMYJIMPOBATH MPOBEPSIEMbIE MPEANOI0KEHUS, COOMPATh YCTAaHOBKY M3 MPEUIOKEHHOTO
000pyJI0BaHUs, OIIUCHIBATh X0 ONbITa U (POPMYJIMPOBATH BHIBOBI;

BBITNIOJIHATE NPSMbIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIbHON BJIAXXHOCTHU BO3/yXa, CHUJIbI
TOKA, HAMPSDKEHHsI ¢ UCIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB M JATYUKOB (PU3UYECKUX BEJINYMH,
CpaBHUBATh PE3y/IbTaThl U3MEPEHUHN C YUETOM 3aJaHHON aOCOJIFOTHON HOIPEIIHOCTH;

[IPOBOJIUTH HCCIIEIOBAaHHE 3aBUCHUMOCTH OJHOM (DM3WYECKOM BEIMYUHBI OT JAPYrod ¢
UCIOJIb30BAHUEM TPSMBIX U3MEPEHUH (3aBUCHMOCTh CONPOTUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI,
IUIOLIA/IA TIOTIEPEYHOTO CEUEHUS U YAEIBHOIO CONPOTUBIICHUS BEIECTBA IPOBOJHHUKA, CHUJIBI TOKA,
UIYIIETO Yepe3 MPOBOJHUK, OT HAIIPSDKEHUS HAa IPOBOJHUKE, UCCIIEN0BAHUE MIOCIEA0BATEIBHOIO U
napajyieIbHOr0 COEIMHEHUH MPOBOJIHUKOB): IJIAHUPOBATh MCCIEI0OBaHUE, COOMpPaTh YCTAHOBKY M
BBITMIOJIHATE U3MEpEHUs, Cleays MpPeIOKEHHOMY IJIaHy, (PUKCHPOBaTh pe3ysbTaThl MOJIy4YEeHHOMH
3aBHCUMOCTH B BHJIE TaOJIUI] U TpaMKOB, AEJaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIEI0BAHMS;

MIPOBOJIUTh KOCBEHHbIE H3MEpEeHUs (U3NYECKUX BeNWYMH (yAelbHas TEII0EMKOCTh
BEIIECTBA, COMPOTUBIICHHE NMPOBOIHUKA, pabOTa U MOIIHOCTh IEKTPUUYECKOTO TOKA): IJIAHUPOBAThH
U3MEpEHHUs, coOOMpPaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY, CIEAys NPEAIOKEHHONH WHCTPYKLUHU, U
BBIYMCIIATH 3HAYEHHUE BEJIUMYNHBI,



coOIII0IaTh MpaBHiia TEXHUKU OE30MIAaCHOCTH MPH paboTe ¢ J1abopaTopHBIM 000PYI0BAHUEM;

XapaKTepU30BaTh MPHUHIUIBI IEHCTBHUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OTIOPOH Ha WX OMHCAaHUs (B TOM YHUCIIE: CUCTEMAa OTOIUICHHS JIOMOB, THTPOMETp, ITapoBas TypOHHa,
amIepMeTp, BOJBTMETpP, CUYETUYHMK 3JICKTPUYECKON DHEPruM, 3JIEKTPOOCBETUTENIbHBIC MPUOOPHI,
HarpeBaTeIbHbBIE IEKTPONPHOOPH! (IIPUMEPHI), SITEKTPHUECKUE MPETOXPAHUTEINH, DICKTPOMArHHUT,
AIIEKTPOBHUTATENb TIOCTOSIHHOTO TOKA), UCIOJB3Yysl 3HAHHUS O CBOMCTBAaxX (PM3MUYECKHX SIBICHUH U
HE00X01MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPHUTEIbHBIE MPHUOOPHI IO CXeMaM U
CXEMAaTUYHBIM PHUCYHKaM (KHIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATENb
BHYTPEHHETO CTrOpaHUs, JSJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI 3JCKTPUYECKUX Lene ¢
MOCIIEIOBATEIHHBIM M NTApAJJICIIbHBIM COCTUHEHNEM 3JIEMEHTOB, pa3jiiyasi yCIOBHBIE 0003HAUYCHUS
JJIEMEHTOB JIEKTPUUYECKUX LEIEH;

NPUBOJUTE  MpUMEpPbl  (HAXOAUTh HHGOPMALUI0O O TpUMeEpax) MPaKTUYECKOTo
WCTIONb30BaHUS (PU3MUYECKUX 3HAHUI B MOBCEJHEBHOMN KHU3HH U 0OecieueHus: 0e301MacHOCTH TIpU
oOpamieHnu ¢ nMpruOopamMu U TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHS 3/I0POBBSI U COONIOICHHS
HOPM 9KOJIOTHYECKOTO TIOBEICHHSI B OKpYKaloIei cpere;

OCYIIECTBIISITh MOMCK HH(POpMAIK (U3NIECKOTO cojepkaHus B MHTepHETe, HA OCHOBE
UMEIOIINXCS 3HAHUN U TIyTEM CpPaBHEHUS JOTIOTHUTEIBHBIX HCTOYHHKOB BBLICISTH WH(POPMAIIHIO,
KOTOpast ABJSIETCS MPOTHBOPEUMBOM T MOXKET OBITH HEIOCTOBEPHOM;

WCTIONb30BaTh TIPU BBHITIOJHEHUHM Y4YeOHBIX 3allaHUil HAyYHO-TIOMYJSIPHYIO JIUTEPaTypy
(U3NIECKOTO COJIEPKAHUS, CIIPABOYHBIC MAaTEPUAITBI, PeCYpChl ceTn VHTepHET, BiIajeTh npuéMamMu
KOHCTIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHust MHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B APYTYIO;

co3faBaTb COOCTBEHHbIE MHCbMEHHbIE M KpaTKUE YCTHble cooOueHus, o00o0mas
HHQOPMAIMIO M3 HECKOJBKUX HCTOYHHKOB (DM3MYECKOTO COICP)KAaHMSA, B TOM YHCIC IyOIMIHO
MPEACTAaBIATH PE3YJIbTAThI MPOCKTHOM MIIN MCCIEA0BATEIbCKOM NEATEIFHOCTH, TIPH 3TOM IPaMOTHO
UCTIONIF30BAaTh W3YYEHHBIN MOHATUHHBIA ammapar Kypca (U3HMKH, CONPOBOXKIATH BBICTYILICHHE
MpEe3EHTALNEN;

IpU  BBIIOJHEHUH YYEOHBIX MPOCKTOB M HCCIEAOBAHMH (HU3MYECKUX IPOLECCOB
pacnpenenaTs OOS3aHHOCTH B TPYIIE B COOTBETCTBHM C MOCTABICHHBIMHU 33JadaMH, CICAWUTH 3a
BBINTOJTHEHUEM IUTaHa JACHCTBUI M KOPPEKTUPOBATh €ro, aJeKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIA]l
B JICATEIILHOCTD TPYIIIBI, BEICTPaUBaTh KOMMYHUKAaTHBHOE B3aHMOJICHCTBHE, MPOSIBIISISI TOTOBHOCTh
pa3pemaTb KOH()IUKTHL



COAEP)KXAHUE OBYUEHUS
Paznen 1. TenyioBble sAiBJI€HUS.
OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOM TEOpUM CTpPOeHHs BemiecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKY/1. OTBIThI, MOJATBEPkKAAONIME OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-
KUHETUYECKON TEOPHH.
Mogenu TBEPAOTO, XKUIKOTO M Ta3000pa3HOro COCTOSIHMM BemiecTBa. Kpucraminmdeckue u
amop¢dHbie Tena. OObSICHEHNE CBOMCTB Ta30B, KUAKOCTEH M TBEPIBIX TEJ HA OCHOBE TOJIOXKEHUI
MOJIEKYJIIPHO-KMHETHYEeCKOW Teopur. C(CmauMBaHWE ¢ KaNWUIAPHBIE SBJICHHS. | eIJIOBOE
pacuIMpeHue u cxxarue.
Temmnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO ABHKEHHUS 4acTHIl. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHUsI BHYTPEHHEW HHEpruu: TEIulonepesadya M COBEpIICHHE pabOTHI.
Bubl Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TyYCHHE.
KonuuecTBo TeroTel. YaenpHast TEIUIOEMKOCTh BellecTBa. TermooOMeH U TEIJIOBOE PaBHOBECHE.
VYpaBuenue TteroBoro Oananca. I[lmaBienwe M OTBepACBaHHWE KPUCTALIUYECKUX BEIIECTB.
VnenbHas TtermnoTta TutaBieHus. [lapooOpasoBanme u koHjaeHcarus. HWcemapenue. Kunenwue.
VnaenbHas TeriaoTa MmapooOpa3oBaHUs. 3aBUCHUMOCTh TEMIEpaTypbl KHUIIEHUS OT aTMOC(HEPHOTO
JIABJICHHSL.
BrnaxnocTs Bo3ayxa.
OHeprus TOIUINBA. Y IebHAs TEII0Ta CrOPAHUS.
[Tpunnumer padoter TemmoBbix asurateneit KIIJ[ TeroBoro neurarens. TeruioBeie ABUTATENH U
3alIuTa OKPYKarolel Cpeibl.
3aKk0oH COXpaHEHHUs U MPEBPAIICHUS YHEPTUHU B TEIUIOBBIX MPOIIECCaX.
Hemoncmpayuu.
Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.
Ha6mronenue auddysun.
HaGnronenue siBeHnit cMauyMBaHUs ¥ KalTWJUTSIPHBIX SIBICHUI.
Ha6nrogenune TeniaoBoro pacuiupeHus Te.
N3menenue naBneHus ra3a mpu K3MEHEHUH 00bEMA U HArpeBaHUU WJTH OXJIKICHUU.
[IpaBuna usmepeHus TemnepaTyphl.
Buapl Tenonepenayu.
OxnaxiIeHue IPH COBEPIICHUU PabOTHI.
HarpeBanue rpu coBepiiieHur paboThl BHEITHUMU CHJIAMH.
0. CpaBHeHME TEMIOEMKOCTEH pa3InyHbIX BEIIECTB.
1. HaOmronenue kumexus.
12. Habmronenue noctosHCTBa TeMIIEpaTyphl MPU TUIABICHUU.
13. Moenu TeIUIOBBIX ABUTAaTEIIEH.

RN R~wNE

Jlabopamopnuwie pabomel u onvimel.

OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO MPUTSKEHHUSL.

OMBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM WIIM caxapa.

OnbIThI MO HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B, KUAKOCTEH U TBEPBIX TETl.
Omnpenenenue AaBlieHUs BO3IyXa B OalsIOHE IITPHIIA.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHHUS BO3yXa OT €ro 00bEMa U HarpeBaHUs
WJTU OXJIaXKICHHUS.

AR A

6. IIpoBepka ruMoOTE3bl JIMHEHHOM 3aBUCMMOCTM  JUIMHBI ~ CTOJIOMKA O KHJAKOCTH B
TEPMOMETPHUECKOM TpyOKe OT TeMIepaTyphl.

7. HaGnronenne wu3MeHeHHMs BHYTPEHHEH SHEpruMM Tejla B pe3yjibTare Teluionepenaud U
pabOoThI BHELITHUX CHUII.

8. HccnenoBanue sBieHNs TEINIOOOMEHA MPU CMEIIMBAHUH XOJIOAHOM U ropsiueil BOAbI.

9. OmnpeneneHre KOJMYECTBA TEIIOTHI, NMOJYYEHHOI'O BOJIOW MpPU TEMJI00OMEHEe ¢ HarpeThiM

MCTAJUIMYCCKUM MUITUHAPOM.



10. Onpenenenne yaenbHONU TEINIOEMKOCTH BELLIECTBA.

11. HccnenoBanue npouecca ucnapeHus.
12. Onpenenenrne OTHOCUTENBHOM BIIaXXHOCTH BO3yXa.
13. Onpenenenue yaenbHONW TEIUIOTHI IIJIaBJICHUS JIbJA.

Pazgen 2. DiekTpuyeckue 4 MATHUTHbIE SIBJIEHUS.

Onektpuzaius Ten. [[Ba pona anekTpuueckux 3apsanoB. BzauMoeicTBrue 3apsyKEHHBIX TEl. 3aKOH
Kynona (3aBucUMOCTh CHJIBI B3aUMOJEHCTBHS 3apsyKEHHBIX TelI OT BEIUYMHBI 3apsAloB U
pPacCcTOSIHUS MEXAY TEJIaMHu).

Onexktpuueckoe 1none. Hampspk€HHOCTh — anekTpuueckoro mnois. [lpuHumn cynmepno3unuu
ANIEKTPUYECKUX IT0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu nsnekTpuueckux 3apsioB. DJIeMEHTapHbIA ajekTpuueckuil 3apsan. CrtpoeHue artoma.
[IpoBOJHUKYN U TUANIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

DNeKTpUUYECKUN TOK. YCIOBHS CYIIECTBOBAHMS 3JIEKTPUYECKOTO TOKa. VICTOUHHMKM NMOCTOSHHOTO
ToKa. JlefcTBUS 3JIEKTPUUYECKOTO TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B
KUAKOCTAX U ra3ax.

Onextpuueckass nenb. Cuna Toka. DnekTpuueckoe HampsikeHue. CONpOTUBIEHHE IMPOBOJHHUKA.
VYaenpHOE compoTuBiieHHE BeniecTBa. 3akoH Oma g ywactka uenu. IlocnemoBarenbHoe u
napajuiesIbHOE COeAMHEHNE TIPOBOIHUKOB.

PaGora u MomHOCTh 3nekTpuyeckoro Toka. 3akoH Jxoyns—JleHna. OnekTpuyeckue Nenu U
MOTpeOUTENN dNEKTPUUECKO sHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3anMozielicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoe mnoje. MarHutHoe
noje 3eMJIM W €ro 3HaueHue masi Ku3Hu Ha 3emie. OnblT Opcrena. MarHuTHoe moJie
AIEKTpUUECKOTO TOKa. [I[puMeHeHne 3eKTpOMAarHuTOB B TEXHUKE. J|eicTBME MAarHUTHOTO MOJIS Ha
IIPOBOJIHUK C TOKOM. DJIEKTPOJABUIATENb IOCTOSTHHOTO TOKa. VCroap30BaHNe 3JEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apazes. fABiaeHuE AMEKTPOMArHUTHOW MHAYKUMH. [IpaBuiio JleHua. DiekTporeneparop.
CriocoObl MOTY4YEHUS SIEKTPUUECKON SHEPTUU. DINEKTPOCTAHIIMKM Ha BO30OHOBISIEMbIX HCTOYHHUKAX
SHEPrHUH.

Jemoncmpayuu.

1. DnexTpusanus Tell.

2. JIBa poja 3JEeKTpUYECKUX 3apsA0B U B3aUMO/ICHCTBHE 3apsyKEHHBIX TEJl.
3. YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.

4. DnexTpocTaTHuecKas HHIYKIIHS.

5. 3aKOH COXpaHEHUS NEKTPUUECKUX 3aPAI0B.

6. [TpoBOTHUKY U TUAIIEKTPUKH.

7. MoaenrpoBaHue CHIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.

8. HcTouHMKH TOCTOSIHHOTO TOKA.

9. JlecTBUA 3JIEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKUI TOK B )KUIKOCTH.

11. I"a30BbIH pa3ps.

12. N3mepenune cuibl TOKa aMIEPMETPOM.

13. N3mepenne 35eKTpuyecKoro Hanps>KeHNs BOJILTMETPOM.

14. Peocrar n mara3us conpoTHBICHHIA.

15. B3anmMoelicTBrE OCTOSTHHBIX MAarHUTOB.

16. MopenupoBaHr€e HEBO3MOKHOCTH Pa3eNICeHHs] TIOJ0COB MArHUTA.
17. MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
18. OmneIT Dpcrena.

19. MarnuTHoO€ 1noJie ToKa. DJIEeKTPOMarHur.

20. JleficTBME€ MarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.

21. DNEeKTPOABUTATENb IOCTOSTHHOTO TOKA.

22. HccnegoBanue sIBICHUS QJICKTpOMaAr HUTHOM WHAYKIIUH.



23. Omnbrter @apages.
24.  3aBUCUMOCTPH HAINPABJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBHH €r0 BOSHUKHOBCHHUSI.
25. DIEKTPOTeHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopusvie pabomot u onvimeul.

1. OnbITHI 0 HAOTIOACHUIO JICKTPHU3AIUH Tl MHAYKIIUEH U PU COMTPUKOCHOBEHUH.

2. HccnemoBanue neiCTBUS IISKTPUIESCKOTO TOJIST HA TIPOBOJHUKH U JUAJICKTPHKH.

3. COopxka u mpoBepka pabOThI ANEKTPUIECKOM MU MOCTOSHHOTO TOKA.

4. W3mepenune u perynmupoBaHue CHIIBI TOKA.

5. N3mepenue u peryimpoBaHue HAMPSHKCHHUS.

6. HccnenoBanne 3aBHCHMOCTH CHJIBI TOKA, HIYLIETO Yepe3 PE3UCTOp, OT COMPOTHUBIICHHUS
pe3UCTOpa M HAMPSDKEHHS HA PE3UCTOPE.

7. OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUICCKOTO COITPOTUBIICHHS TIPOBOTHUKA OT
€ro JUTHHBI, TUTOTIA/IX TIONIEPEYHOTO CEYCHUSI U MaTepuaa.

8. [IpoBepka mpaBuiia CIOKCHHS HANPSHKECHUH TPH TIOCICIOBATSIIBHOM COCIUHEHUH IBYX
PE3UCTOPOB.

9. [TpoBepka npaBmiia Ut CUITBI TOKA MPH MApaIEIbHOM COSIHHEHUH PE3UCTOPOB.

10. Omnpenenenne pabOTHI AMEKTPHYECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTopP.

11. Onpenenenre MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIJIETIEMON Ha PE3UCTOPE.

12. HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JaMITOYKy, OT HampsDKeHUs Ha
HEM.

13. Onpenenenue KII/] narpeBarens.

14.  HccrnemoBaHWe MarHUTHOTO B3aMMOJICHCTBYS IIOCTOSTHHBIX MAarHUTORB.

15.  H3ydeHue MarHUTHOTO MOJISl IOCTOSIHHBIX MarHUTOB MIPHU UX 0ObETMHEHUH U pa3eliCHUN.
16.  HccnenoBaHue IEHCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJEUCTBUSA KATYIIKH C TOKOM H
MarHuTa OT CUJIbl TOKAa U HaIPaBJIEHUS TOKA B KaTYIIKE.

18.  U3ydeHue AeicTBHSI MAarHUTHOTO MOJISI HA TIPOBOJHUK C TOKOM.

19. KoncTtpynpoBanue u u3yueHne paboThl JJICKTPOIBUTATEIIS.

20. N3amepenne KIIJI anekTpoaBUraTeIbHONM YCTAaHOBKH.

21. OnpITBl 1O HCCIENOBAHUIO SBJICHUS JJIEKTPOMArHUTHOM MHIYKIMH: UCCIIEJOBaHHE

W3MCHEHHUH 3HAaUYCHUS U HaIIpaBJICHUA HHAYKIIHUOHHOI'O TOKA.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HanmenoBanue KomnuecTtso [IporpamMmmHOE conepxanue OcHoOBHbIE BUIbI JESTEIBHOCTU ONEeKTPOHHBIE
/11 pa3aeioB U TEM 4acoB 00yyJaronuxcs (tmudpoBsie)
MIPOTPaMMBbI 00pa3zoBaTesbHbIC
pecypebl
Bcero | Kip | ILp.
Paspen 1. TenoBele siBaeHUs
1.1 | Ctpoenue u 7 OCHOBHBIE MTOJIOKEHUS Hab:roienre v MHTEPIIPETAITHS OIBITOR, bubmmoreka [{OK

CBOICTBA BEIIECTBA

MOJIEKYJISIPHOKMHETUUECKON TEOpUH
cTpoeHus BeniecTsa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJ.
OMBITEL, TTOATBEPIKIAIOIINE
OCHOBHBIC ITOJIOKCHH L
MOJIEKYJISIPHOKHHETHYECKOH TEOpHH.
Mogenu TBEPAOTO, KUIKOTO U

ra3o000pa3HOro COCTOSTHHH BEIECTBA.

Kpucramudeckue u aMmopdHbIe
tena. O0bsACHEHNE CBOMCTB I'a30B,
JKUAKOCTEH U TBEPIBIX TEN Ha
OCHOBE TIOJIOKECHHI MOJIEKYJISIPHO-
KMHETH4eCKOi Teopun. CMaunBaHue
U KallWUIApHBIC siBiIeHus. TermoBoe
pacIIupeHue U CxKaTHe

CBHJICTENIECTBYIOIINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHUH BEIIECTBA: OIBITHI
C PaCTBOPEHUEM PA3JIMYHBIX BELIECTB B BOJE.
Pemrenvie 3aa4 1o oreHUBaHUIO KOJTMYECTBA
ATOMOB WJIM MOJIEKYJI B €IMHUIIE 00bEMa
BelIecTBa. AHAJIN3 TEKCTa IPEBHUX
aTOMHCTOB (Hampumep, (parMeHTa mod3Mbl
Jlykpenust «O mpupoe Bemei») ¢
M3TI0KEHHEeM 000CHOBAaHUH aTOMHOMN
TUTIOTE3H!I (CMBICTIOBOE uTeHue). OeHka
yOenuTensHOCTH 3TUX 0OOCHOBaHUH.
OO0bsacHeHre OPOYHOBCKOTO JTBUKEHUA,
sBiieHUs T Py3un u paznmuauil MexmIy
HUMH Ha OCHOBE TTOJIOKEHUH MOJIEKYIISIPHO-
KHHETHYECKOH TeOPUH CTPOCHUS BEIIECTBA.
OOBbscHEHVE OCHOBHBIX Pa3InYHid B
CTPOEHUU Ta30B, KHUIKOCTEH M TBEPABIX TEI
C UCTIOIb30BaHUEM TTOJIOKEHU I
MOJIEKYIISIPHO [ KWHETHYECKON TEOPHH
cTpoeHus BemiecTsa. [[poBeneHue onbITOB MO
BBIPAIMBAHHUIO KPUCTAIIIOB TTOBAPEHHOM
coiu mwiu caxapa [IpoBenenue u oObscHeHME
OIIBITOB, AEMOHCTPHPYIOIMINX KaMWUISPHbIE
SIBIICHUS ¥ SIBIICHHE CMaYHBaHHS.
OO0BsCHEHNE PO KaNWUISPHBIX SIBJICHUH

https://m.edsoo.ru/7f41
81ce
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JJIA HOCTYHJICHI/ISI BOJIbI B OpI‘aHI/I3M
pacrenuii. HaGmonenue, nposeaeHue u
00BSICHEHHE ONBITOB 110 HAOIIOAEHHIO
TEIJIOBOT'0 PACIIMPEHUS a30B, )KUAKOCTEH U
TBEPBIX Tes. OOBACHEHNUE COXPAaHEHUS
00BEMa TBEPABIX TEJ, TEKYUECTH SKUIAKOCTH
(B TOM YHCIJIC, paSHI/IHBI B TeKy‘IeCTI/I JJIA
Pa3HBIX JXUKOCTEH), JaBICHUS Tasa.
IIpoBeneHue ONbITOB, AEMOHCTPUPYIOIIHAX
3aBUCHUMOCTD JIaBJICHUS BO3yXa OT €ro
00BéMa U HATPEBAHMS WITH OXJIKICHUS, U
HUX 00BbSCHEHNE HAa OCHOBE aTOMHO-
MOJIEKYJISIPHOTO yYeHHs. AHAIN3
HpaKTI/I‘IeCKI/IX CHTyaHHﬁ, CBA3AaHHBIX CO
CBOMCTBaMH ra3oB, >KUJAKOCTEN U TBEPABIX
Tel

1.2

TenaoBbie
MPOIIECCHI

21

Temneparypa. CBs3b TeMITEpaTyphl
CO CKOpPOCTBIO TEIUIOBOTO IBUKEHUS
yacThil. BHyTpeHHS SHEeprHsl.
Cnoco6b1 M3MEHEHUS BHYTPCHHEH
SHEPTHH: TeIUIonepeaada u
coBepIeHne padboTel. Bumbl
TEIIONePEaayH: TeIIIONPOBOIHOCTb,
KOHBEKIINs, u3nydenue. KommaectBo
TEIUIOTHI. Y IeNTbHas TeITOEMKOCTh
BemiecTBa. TermooOMeH U TeIIoBOe
paBHOBecHe. Y paBHEHHE TEIJIOBOTO
bamanca. [InaBienne u
OTBEp/IEBaHUE KPUCTATTHIECKAX
BEIIECTB. Y AeNbHAS TEIUIOTa
rutaBneHus. [lapooOpasoBanue u
konaeHcanus. Mcnapenue. Kunenue.
Y nenpHas TerioTa
napooOpazoBaHusl. 3aBUCUMOCTh
TEeMITEpaTyPhl KUTICHHSI OT

O0ocHOBaHHE TTPaBUI H3MEPEHUS
temnepaTypsl. CpaBHEHHE pPa3InIHBIX
croco0O0B M3MEPEHNS U IIKAJ TEMIIEPaTypHl.
HaOmronenue u 00bSICHEHHE ONBLITOB,
JIEMOHCTPHUPYIOIINX U3MEHEHNE BHyTPEHHEN
SHEPTHH Tella B PE3yNbTaTe TEIUIONepeaadn
1 paboTHI BHEITHUX cI. HaOmronenne u
O0OBSICHEHHU € OITBITOB, O0CYKIEHHE
MPAKTHYECKUX CUTYAIHH,
JIEMOHCTPUPYIOIINX PAa3THYHBIE BUIBI
TEIUIONEPEaadu: TeIJIONPOBOIHOCTD,
KOHBEKITNIO, U3nydeHue. MccnenoBanme
SIBIICHUS TETUIOOOMEHA TPU CMEIIHBAHIH
XOJIOJHOM U ropsiaeit Bomsl. HaOmonenne
YCTaHOBJIEHUS TETLIOBOTO PABHOBECHS
MEXKAY TOpsiueld U XOJ0IHOM BOMIOM.
Omnpenenenvie (M3MepeHNEe) KOTHMIECTBA
TEIUIOTHI, TIOJYYEHHOTO BOAOH NpH
TEMIO00MEHE C HAarPETHIM METAJUTHIECKUM

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
81ce
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aTMOoC(EepPHOTO IaBJICHHMSL.
BrnaxHocTs Bo3yxa. DHeprus
TOIUIMBA. Y eTIbHAS TEII0Ta
cropanus. [IpuHIMTBL paboThI
TertoBbIx apurarenei KIT
TCIIJIOBOI'O ABUI'aTECIIA. TemnoBebie
JIBUTATENIN U 3aLIUTa OKpYKarouen
cpenpl. 3aKOH COXpaHEHHs U
IMPpEBpalICHNA SHEPIUU B TCIJIOBBIX
mporeccax

numrHApoM. OnpeaeneHue (M3MepeHHe)
YAEIbHOM TEMIOEMKOCTH BEIIECTBA.
Pemenue 3a1a4, CBA3aHHBIX C BBIYHCIICHUEM
KOJIWYECTBA TEIUIOTHI M TEIJIOEMKOCTH npu
TerooOMene. AHAJIHU3 CUTYalMH
IMPAKTUYCCKOI'0 MCITOJIB30BaHM TCIIOBBIX
CBOMCTB BELIECTB U MAaTEPUAJIOB, HAITPUMED,
B LIEJISIX SHEProCcOepeKeHHUS :
TETIION3O0JISIHSL, SHEprocOeperamnme
KPBIIIHU, TEPMOAKKYMYJIATOPBI U T. II.
HaGmronenne sBnennit ncnapeHus u
KoHJeHcauu. McenenoBanue nporecca
WCIIapEHUS Pa3INYHbIX KHUIKOCTEH.
OO0bsacHeHne SBIEHUI HCTIApEHUS U
KOH/JICHCAITMH Ha OCHOBE aTOMHO-
MoJeKysipHoro yuenus. HaGmonenne u
00BSICHEHH € TIpoIiecca KUTIEHHS, B TOM YHCIIe
3aBUCHMOCTH TEMIIEPATyPhl KUTICHHS OT
naBieHus. OnpenencHue (M3MepeHue)
OTHOCHTEIHHOHN BIKHOCTH BO3IyXa.
HaGmronenne mporiecca miaBieHus
KPUCTAJUTMYECKOTO BEIIECTBA, HATIPUMED,
mpaa. CpaBHEHHE TIPOIIECCOB TUIABICHAS
KPUCTAJUTMYECKHX TEN M pa3MATIeHUS TIPU
HarpeBaHuy aMmopHEIX Tell. OnpenencHne
(n3MepeHue) yIenbHOH TEIJIOTH MIJIaBICHUS
npaa. OObICHEHME SIBJICHUN IUIABJICHUA U
KPUCTAJUTH3AIMHA HA OCHOBE
aToMHO[ I MOJeKyIsIpHOro yuenwus. Permenne
3a/1a4, CBS3aHHBIX C BRIYUCICHUEM
KOJIMYECTBA TEIIOTHI B TIPOIIEcCcax
TEIIONepeaauy Py TUIABJICHUN U
KPUCTAJUTH3AINH, UCTIADEHUH U
KOHJEHCAIMU. AHAJIN3 CUTyaluil
MTPAKTUYECKOT'0 TPUMEHEHUS SIBICHUH




TIJIABJICHUS ¥ KPUCTAJUIM3AINH, HAIPUMED,
MOJIyYE€HUE CBEPXUHCTHIX MaTEPHAIIOB,
coJieBasi Tpeiika u Ap. AHanau3 paboThl U
00BSICHEHUE IPUHITUIIA ISHCTBHS TEIIOBOTO
nBuratens. Beruucienue konuuecTna
TEIUIOTHI, BBIICISIFOIIErOCS TIPH CTOPAHHH
pa3IuuYHBIX BUJO0B TorummBa, u KI1J]
neuratesst. OOCyKIeHHE SKOIOTUYECKUX
TIOCJIEIICTBUY UCITOIb30BAHUS IBUTATEIICH
BHYTPEHHETO CTOPaHMUSI, TEIUIOBBIX U
THUJIPOSJIEKTPOCTAHITUHN

Uroro no pazneny

28

1

5

Paznen 2. DaekTpuyeckue u

MAarHuTHbIC SIBJICHUSA

2.1 | DnexTpuueckue 7 1 | Dmexrpuszarus tein. J[Ba poaa HaburoieHue u mpoBeieH e OIBITOB 110 bu6mmoreka [IOK
3apsIpl. JJIEKTPUYECKUX 3aPsI0B. JJIEKTPU3ALAH TENI IIPU COIPUKOCHOBEHUHN U https; //m.edsoo.ru/7f41
3apspkeHHbIE Tela U BzaumoneiicTBre 3apsSiKEHHBIX TEIL. unayknued. Habmonenue n o0bicHeHne 81ce
1IX B3aHMOJICHCTBHE 3akon KymoHa (3aBUCHMOCTH CHITBI B3aUMOJICHCTBUSI OIHOMMEHHO U

B3aMMOJICHCTBHYSI 3aPSDKEHHBIX TEN OT | Pa3HOMMEHHO 3apshKeHHBIX Tell. OObsICHeHHE

BEIMYUHBI 3aPSA0B M PACCTOSHHS MIPUHIIATIA AEHCTBHS DJIEKTPOCKOIIA.

MEXKIY TEIIaMH ). DIEKTPHICCKOE OOBsCHEHHE SIBJICHUN JISKTPU3AINAN TIPH

rione. Hanpsix€HHOCTH COIIPIKOCHOBEHHH TEIl U MHAYKITHEH C

aeKkTpudeckoro mons. [puammn WCTIOJIH30BAHMEM 3HAHWI O HOCUTENSIX

CYTIEPIIO3UIINHT IIEKTPUIECKIX AIEKTPUYECKUX 3aPSIOB B BEIIECTBE.

rosneli (Ha Ka4eCTBEHHOM ypPOBHE). PacnioznaBanme u 0ObSICHEHHE SIBIICHAN

Hocurenn 3nekTpudeckux 3apsiioB. AIIEKTPHU3AIUH B TIOBCETHEBHON KU3HH.

OJIeMEeHTapHbIN NEKTPUY ECKUN HaGmronenme n 00bsICHEHNE OIBITOB,

3apsn. CTpoeHue aToma. WJUTIOCTPUPYIOIUX 3aKOH COXPaHEHUS

[IpoBoHYKH ¥ OVAIEKTPUKU. 3aKOH | JEKTpudecKkoro 3apsaa. Habmoaenue

COXpaHEHHS IEKTPUIECKOro 3apsiia | OMBITOB IT0 MOAETHUPOBAHUIO CHIIOBBIX JIMHHUN
aNeKTprIecKoro momns. MccnenoBanue
JIEACTBHSI SJIEKTPUIECKOTO TIOJIS Ha
MTPOBOJTHUKHU U IUAJIEKTPUKH

2.2 | IlocTosAHHBIIT 20 1 7 DJIeKTpUYECKUI TOK. Y CIIOBHS HaGuroienue pasinyHbIX BUIOB JEHCTBHS bubmuoreka [IOK

SHGKTpI/ILIeCKI/Iﬁ TOK

CYHICCTBOBAHMUS SJICKTPUICCKOI' O
ToKa. VICTOUHHKH ITOCTOSSHHOT'O TOKA.

AJIEKTPUYECKOr0 TOKa M OOHAPYKEHHE ITHX
BUJIOB JIEACTBUSA B IIOBCENHEBHON KU3HU.

https://m.edsoo.ru/7f41
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JleficTBUS 2IIEKTPUYECKOr0 TOKa
(TeryoBoe, XMMHYECKOE,
MarHuTHOE). DIEKTPUYECKHH TOK B
KUAKOCTSIX U razax. DJNeKTpuyecKas
rens. Cuia Toka. DIEeKTPUIECKOe
Hanpspkerre. ConpoTrBIIeHNE
IIPOBOAHUKA. Y IETIBHOE
COIIPOTHUBJICHNE BEIIECTBA. 3aKOH
OmMa st ygacTKa Iern.
[TocnenoBaTensHOE U TTapajuIENbHOE
COeTMHEHUE TTPOBOAHUKOB. PaboTa u
MOIITHOCTH 3JIEKTPUYECKOTO TOKA.
3akon J[xoyms—Jlenta.
DNEeKTpUIECKUe TEMH U TOTPeOnTETN
3JIEKTPUYECKOI DHEPTUH B OBITY.
Kopotkoe 3aMbikaHu

Habnronenne BO3HUKHOBEHUS Ta30BOTO
paspsna u 3JIeKTPUYECKOTO TOKA B KHIKOCTH
COopKka U UCTIBITaHNE DJIEKTPUIECKON LEeNH
MOCTOSTHHOTO TOKa. M3MepeHne cuibl Toka
amrepMeTpoM. M3mepenne 31eKTpruIecKoro
HarnpspKeHust BobTMeTpoM. [IpoBenenue u
00BSCHEHHE OIBITOB, JIEMOHCTPHPYIOIIHX
3aBHCHMOCTB 3JIEKTPHYECKOTO
CONPOTHBIICHUS TIPOBOJTHUKA OT €ro JTUHBI,
TUTOIA/IN TIONIEPEYHOTO CEUEHHS U
MaTepuana. MccnenoBanue 3aBUCHIMOCTH
CHJTBI TOKA, IIPOTEKAIOIIETO Yepe3 Pe3ncTop,
OT CONPOTHUBJICHUS PE3UCTOPA U HANPSIKECHHS
Ha pe3ucrope. [IpoBepka npaBuiia CI0KEHHS
HaIPsHKEHUH TTPU ITOCIIeI0BATEIEHOM
COEMHEHUH ABYX pe3uctopos. IIpoBepka
IpaBuJIa JJIsl CUIIbI TOKA IIPU M1apauIeIbHOM
COEJMHEHUHU PE3UCTOPOB. AHAIN3 CUTYallUN
HOCJIEA0BATENBHOIO U IapalIebHOTO
COEIMHEHHS IPOBOJHUKOB B JOMAIIHUX
JIEKTPUUECKUX ceTsx. Pemenune 3amad ¢
MCTIOJIh30BaHUEM 3akoHa Oma u popmy
pacuéra 3JeKTPUYECKOr0 COMPOTUBIICHUS
IIPY TIOCJIE0BATEIBHOM U MAPAUIEIbHOM
COEAMHEHUH IPOBOAHUKOB. OnpeneneHue
pabOoTHI MEKTPUUIECKOT'O TOKA,
MPOTEKAIOIIETr0 Yepe3 PE3UCTOP.
Omnpenenenre MOLHOCTH AJIEKTPUIECKOTO
TOKa, BBIIEISIEMOH Ha PE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
yepes JIAMIOUKY OT HalpsDKEHUs Ha Hel.
Onpenenenne KI1J[ narpesaTens.
HccnenoBanue mpeoOpa3oBaHus SHEPTUH
IpY TOABEME TPY3a AIIEKTPOJBUTATEIIEM.
OOBbsicHeHHE yCTPOHCTBA M IPUHIMIIA

8lce
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NEUCTBUS JOMAIITHUX
3JIEKTPOHArPEBATENBHBIX IPUOOPOB.
OOBsicHEHHE TPUYNH KOPOTKOT'O 3aMBbIKAHUS
Y MPUHLIUNA AEUCTBUS TUIABKUX
npenoxpanurenei. Pemenue 3anau ¢
HCIIOJb30BaHueM 3akoHa Jlxxoyns—Jlenna

2.3 | Maraurusie IlocTosIHHBIE MATHUTEL UccienoBanue MarHuTHOIO B3auMoIeHCTBUS | BuOmuoTeka L[OK
SIBJICHUSI B3aumoelicTBHE ITOCTOSHHBIX HOCTOSHHBIX MAarHUTOB. 3yuenue https://m.edsoo.ru/7f41
MarHuToB. MarHUTHOE TIOJIE. MAarHATHOTO TOJISI IIOCTOSTHHBIX MarHUTOB 81ce
MarauTHoOe 1moje 3eMIIH U ero pu UX 00HEAMHEHUH U Pa3/ICIICHIH.
3HAYEHHWe JUISl )KU3HHM Ha 3eMile. HccnemoBanne MarHiTHOT'O B3aMOJICHCTBUS
OmeIT Opcrena. MarHuTHOE TT0JTE MTOCTOSTHHBIX MarHuTOB. M3yuenue
3JIEKTPUYECKOro TOKa. [I[puMeHeHre | MarHWTHOTO TIOJIS TTIOCTOSTHHBIX MarHUTOB
3JIEKTPOMAarHUTOB B TEXHHUKE. MpU UX O0BEAMHEHUH U Pa3/ICIICHIH.
JleiicTBrE MarHUTHOTO TIOJISI Ha IIpoBeneHue onbITOB MO BU3yalU3aluK MOJIs
MIPOBOJIHUK C TOKOM. MOCTOSTHHBIX MarHuToB. M3yueHue siBjeHus
DIIEeKTPOABHUTATETH TTOCTOSHHOTO HaMarHu4uBaHus BeniectBa. MccnenoBanue
Toka. Mcnonb3oBanue JIEUCTBUS DIIEKTPUUECKOr0 TOKa Ha
3JIEKTPOABUTATENEH B TEXHUUECKUX MAarHuTHyI0 cTpenky. [IpoBeneHre onbIToB,
YCTPOMCTBAX U HA TPAHCIIOPTE JIEMOHCTPUPYIOUIUX 3aBUCUMOCTh CHUJIbI
B3aMMOJICHCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbI U HallpaBJIE€HUS TOKa B
KaTylKe. AHAJIA3 CUTyaluid IPaKTUYECKOr O
MIPUMEHEHHS JICKTPOMATHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOMCTBAX,
MIPOMBIIIUIEHHOCTH, MeUIHe). M3ydenne
JIEACTBUS MATHUTHOTO TOJISI HA MPOBOJIHUK C
TOKOM. M3yueHue aeiicTBus
anekrpoasuratens. Uzmepenue KI1J]
ANEKTPOABUIATEIBHON YCTAHOBKHU.
Pacnio3naBanue u aHau3 pa3IuIHbIX
MPUMEHEHUH 3JIEKTpOIBUraTenen
(TpaHcnopt, OBITOBEIE YCTPOWCTBA U JIP.)
2.4 | DnexTpoMarHuTHas Onpiter Dapajest. SIBieHue OMNBITHI 10 HCCIENOBAHUIO SIBIICHUS bu6mmoreka [JOK

WHIYKIUS

3JI€KTpOMaFHI/ITHOﬁ HUHAYKIUU.

3J'I€KTpOMaFHHTHOﬁ HUHAYKIUU:

https://m.edsoo.ru/7f41
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IIpaBumo Jlenma. DnekrporenepaTop.
Croco0bl OTY4CHHUS JICKTPHYCCKOM
3HEepruu. DIEKTPOCTaHLIUU Ha
B0O300HOBJISIEMBIX HCTOUHUKAX
SHEPTUHU

HUCCIICAOBaHUC M3MEHCHUM 3HAUYCHUS U
HaIllpaBJICHUA MHAYKIXMOHHOI'O TOKa

8lce

Wroro mo pazmeny 37 10
PesepBHOE Bpemst 3

OBUIEE KOJIMYECTBO 68 15
YACOB I10

[TPOTPAMME
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CIIOCOBbI OHEHKH JOCTU/KEHUA YYAIIUMUCA IIVTAHUPYEMbIX
PE3YJIbTATOB
3agaum IKOJBLHON OTMETKH:

1.0OT™meTKa SBIISICTCS CPECTBOM JAUATHOCTUKU 00pa30BaTEIbHON AEATEIBHOCTH.
2.0TMeTKa SIBIISIETCS CBA3YIOIIUM 3BE€HOM MEXY YUHTEIEeM, 00yJarOIUMCs U POJUTEISIMU.

IpuHUMOBI BHICTABJIEHUS IKOJbHON 0TMETKH

1.CripaBeyIMBOCTh M OOBEKTUBHOCTD

2.Y4éTr BO3pACTHBIX U HHIUBUIYATbHBIX 0COOCHHOCTEH 00YyJaIOIIXCS.

3.I'macHOCTP ¥ PO3PAYHOCTD - 3TO JOCTYIMHOCTh M MOHATHOCTh HH(POpMAITUN 00 ydeOHBIX
JOCTHUXKEHUSIX 00yUYaroInuXCs.

4.CBOEBPEMEHHOCTD - OTMETKA BBICTABIISIETCS IPH YCTHOM OTBETE B KOHIIE YPOKa, 32 MMChbMEHHBIC
1 n1abopaTopHbIe pabOTHI HA CISAYIOUIUN YPOK MOCIE MPOBEPKHU.

OuenkKa yCHHbIX OMmEem o8 00YUaouuxcs.

OTMeTKa 5 cTaBUTCS B TOM CiIydae, eclid 00yJaronIniics TTOKa3bIBaeT BEPHOC TOHUMAHHE
(hMBUYECKOM CYIITHOCTH pacCMaTPUBAEMBIX SIBIICHUH W 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, JaeT
TOYHOE OTIpe/IeNIEHNEe U UCTOJIKOBAaHUE OCHOBHBIX IMOHATHI, 3aKOHOB, TEOPHH, a TAK)KE MPAaBUIILHOE
omnpeneneHue GU3NIECKUX BETMYHH, UX €IMHUI] H CITOCOO0B M3MEPEHUS; TPABUIIHLHO BBITTOTHSIET
YEPTEKU, CXEMBI B TpadUKH; CTPOUT OTBET 10 COOCTBEHHOMY TIaHY, COTIPOBOXK/IAET pacckas
HOBBIMH TIPUMEPAMH, YMEET TPUMEHUTD 3HAHKS B HOBOW CHUTYaIluH TP BHIMIOJTHEHUN
MIPAKTUYECKUX 33JIaHUI; MOYKET YCTAHOBUTH CBS3b MEXKAY U3Y4a€MbIM U PAHEE NU3YUEHHBIM
MaTepHUajIoM I0 Kypcy (U3HKH, a TAK)KE C MaTepUalioM, YCBOCHHBIM IPU U3YUYEHUU APYTUX
MIPEAMETOB.

OtMmeTKa 4 CTaBUTCS, €CITH OTBET 00YYArOIIETOCs YAOBICTBOPSIET OCHOBHBIM TPEOOBAHUSM K
OTBETY Ha OIEHKY 5, HO JaH 0€3 UCIOJIb30BaHUsI COOCTBEHHOTO TUIaHa, HOBBIX MPUMEPOB, 0€3
MIPUMEHEHWsSI 3HAHUI B HOBOW CHUTYaINH, O3 MCIIOIB30BaHMsI CBS3CH C paHee N3yYCHHBIM
MaTepUAIOM U MaTepPHaIOM, YCBOCHHBIM IPU M3YYCHUH JPYTUX MPEIMETOB; €CIIN YUalIHiCs
JOIYCTHJI OJTHY OIIUOKY HITH HE 0oJiee IBYX HEIOUETOB U MOXKET UX UCIPABUTH CAMOCTOSITEIIHHO
WK ¢ HEOOJIBIIOH OMOIIBIO YYUTEIIS.

OtMmeTtka 3 cTaBUTCS, eciiu 00yJaroIuiics MpaBWIbHO MOHUMaET (GU3NYECKYIO CYIIIHOCTh
paccMaTpuBaeMbIX SIBICHUI U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/AETIbHBIE TPOOEIBI B
YCBOEGHUHU BOTIPOCOB Kypca (pU3MKH, HE MPENATCTBYIONINE AaTbHEHIIIEMY YCBOSHUIO TPOTPAMMHOTO
MaTepuana; yMeeT MPUMEHSTh MOJyYeHHbIE 3HaHUS IPU PEIICHUHU IPOCTHIX 3a/1a4 C
MCIO0JIb30BAHMEM TOTOBBIX (POPMYIT, HO 3aTPYIHSAETCS MIPH PEIICHUH 3a7a4, TPEOYIOIUX
peoOpa3oBaHus HEKOTOPBIX (hOPMYIIT; IOIIYCTHI He 00JIee OJHOM rpy0oi OIIMOKY U IBYX
HEJI04ETOB, He OoJiee 0THOM Tpy0oi U 0HOW HEerpyOoi onIMOKH, He Oojiee NBYX-TPEX HErpyObIX
OLIMOO0K, OAHOM Herpyooi omMOKK 1 TPEX HEJOUYETOB; TOMYCTUII YEThIPE WU MATh HET0UETOB.

OTmeka 2 CTaBUTCS, €CITM 00yJaIONUKCS HE OBJIAe] OCHOBHBIMHU 3HAHUSIMH U YMECHHSIMU B
COOTBETCTBUU C TPEOOBAHUSMU MPOTPAMMBI U AOMYCTHII OOJIbIIE OMIMOOK U HETOUETOB, YEM
HEOOXO0IMMO 71 OLIEHKH 3.

Otmerka 1 He cTaBUTCA.

[Ipu orieHUBaHNH YCTHBIX OTBETOB OOYUJAIOIIMXCS IIEJIECO00pa3HO MPOBEACHHUE MTOAIEMEHTHOTO
aHaJlM3a OTBETA Ha OCHOBE MPOTPaMMHBIX TPEOOBaHUI K OCHOBHBIM 3HAHUSM U YMEHUSM
00YJaroIIMXCsl, a TAKXKE CTPYKTYPHBIX 3JIEMEHTOB HEKOTOPBIX BUJIOB 3HAHWM U YMEHHUH, YCBOCHHE
KOTOPBIX I[EJIeCO00pa3HO CUUTATh 00s3aTeIbHBIMU pe3yibTaTaMu 00y4ueHus. Huxe npuBeneHsl
0000111eHHBIE TUTAHBI OCHOBHBIX 2JIEMEHTOB (DU3MUYECKUX 3HAHHM.




9ﬂ€M€Hﬂ’lbl, BblOCICHHbIE Kypcueom, cuumaromcs 00s13amebHbIMU pesyibmamamu 06y1{€HZ/l}Z, m.e.
amo me MUHUMAJlIbHble mpe606anl K omeemy ydawecocs 6e3 6bInoIHeHUs KOmMopblX HEBO3MOINCHO
evlcmaejieHue ydoeﬂemeopumeﬂbuoﬁ OYEHKU.

QDu3uueckoe asneHue.

1. [Ipu3Haku siBJIeHUS, 10 KOTOPHIM OHO OOHAPYKUBAETCs (MM OIPEJCIICHNUE).
2. YcnoBusl, IpU KOTOPBIX IPOTEKAET SIBICHHUE.

3. CBs3b JAHHOTO SIBJICHUS C APYTUMH.

4. OObsiCHEHHE SIBJICHUS HA OCHOBE HAyYHOU TEOPHUH.

5. [Ipumepsl UCI0JIb30BaHUS SIBJIEHUS Ha MPAKTUKE ( IPOSIBICHUS B IPUPOJE)

QDu3uueckuil onvim.

1. Lenp onbiTa

2. Cxema ombITa

3. YcnoBus, npy KOTOPBIX OCYLIECTBIISIETCS OIBIT.
4. Xon ombITa.

5. Pe3ynbrar omnbiTa (€ro MHTEpHIpETAIH)

QDu3uueckan eenuuuna.

1. Ha3BaHMe BeTHMUMHEI U €€ YCIIOBHOE 0003HAUYCHUE.

2. XapakTepu3yeMblil 00bEKT (sSBJIEHHE, CBONCTBO, IPOILIECC)
3. Onpexaenenue.

4. ®opmyna, CBA3BIBAIONIAS JAHHYIO BEIMYHUHBI C APYTHUMH.
5. EquHuIel n3MepeHus

6. CriocoObI M3MEpEHUsT BETUYUHBI.

Du3zuueckuil 3aKoH.

1. CroBecHast (hopMynHpOBKa 3aKOHa.

2. MaremMaTH4ecKO€e BBIPAKEHUE 3aKOHA.

3. OnbITHI, MOATBEP)KIAIOIIKNE CIIPABEIITUBOCTh 3aKOHA.
4. Ilpumepbl TPUMEHEHUS 3aKOHA Ha MPAKTHKE.

5. YciioBUsi IPUMEHUMOCTH 3aKOHA.

Du3uueckan meopus.

1. OnpITHOE 000CHOBAHUE TEOPHUH.

2. OCcHOBHBIE MOHATHS, MMOJOKEHUS, 3aKOHBI TPUHIIUIIBI B TEOPUH.
3. OCHOBHBI€ CII€JICTBUS TEOPHUHU.

4. [IpakTH4ecKkoe MPUMEHEHHE TEOPHUH.

5. I'paHuIIBI MPUMEHUMOCTH TEOPHUH.

Ilpuébop, mexanuszm, mawiuna.

1. Haznauenue yctpoiicTsa.

2. Cxema ycTpoiicTBa.

3. IlpuHuMn AeiHCTBUS YCTPOUCTBA

4. IlpaBuna nojab30BaHUs U IPUMEHEHHUE YCTPOMCTBA.

QDu3suueckue uzmepenus.

1. Onpenenenue 1eHBI IEICHUS U TIpeieNa u3MepeHus npudopa.

2. OnpenensaTh aOCOMIOTHYIO IOTPEITHOCTh U3MEPEHUS TIpudopa.

3. Or6upaTh HYXKHBINA TPHOOP Y MPABUIBHO BKJIIOYATh €r0 B YCTAHOBKY.

4. CHUMATh MOKa3aHUs MPprOOPa U 3aMUCHIBATh UX C YYETOM a0COIOTHOM MOTPEIIHOCTH
HU3MEPEHUSL.

5. OmnpenensaTh OTHOCUTEIBHYIO TOTPEMIHOCTh u3MepeHuid (10-11 xmacchr).



Ouenka RUCbMEHHBIX U KOHMPOIbHBIX PADOm.

OtmeTka 5 cTaBuTcs 3a pabOTy, BHIIOJHEHHYIO MTOJHOCTBIO 06€3 OIMO0K U HEJOUYETOB.

OtMmeTka 4 ctaBuTCs 3a paboOTYy, BBITIOJIHEHHYIO ITOJTHOCTRIO, HO TIPH HAJIMYWU B HEll He Ooiee
OJIHOM HErpyOO OIIMOKHU U OJTHOTO HEOUETa, He OoJiee TPEX HEAOUYETOB.

OtmeTka 3 cTaBUTCS, €CITM 00YyUJaAIOIIUNCS TPABUIIBHO BBITIOIHII HE MeHee 2/3 Bcel paOboThl Wi
JOTTYCTHUT HE 00JIee 0THOM Ipy00#t OIIMOKY U IBYX HEIOYETOB, HE OoJiee OIHOM Ipy0oi 1 0HOM
HerpyOoi ommOKku, He 6osee TPEX HerpyObIX OMMOOK, O THOK HErpyOOoil OIIMOKH U TPEX

HGHO‘-IéTOB, IMPpU HAJIMYHH YETBIPCX-TIATH HGI[OLIéTOB.

OTtMeTKa 2 CTaBUTCS, €CIIU YUCIIO OIMOOK U HEAOUYETOB MIPEBBICUIIO HOPMY AJISl OLICHKU 3 WM
MIPaBUJIBHO BBITIOJIHEHO MeHee 2/3 Bcel paboThI.

OtrMmerka 1 He cTaBUTCH.

Ouenka npaKmuuecKux U 1adopamopusix padbom.

OTmeTKa 5 cTaBUTCS, €CIIM 0O0YJAIOIINIICS BBITIOHSIET padOTy B MOJTHOM 00bEME C COOTIOACHIEM
HE0OX0IUMOM MTOCIIeIOBATEILHOCTH TIPOBEICHHSI OITBITOB M H3MEPEHHUI; CAMOCTOSITSIIEHO H
paIMoHaIbHO MOHTHPYET HE00X0IMMOe 000pYI0BaHHUE; BCE OIBITH IPOBOJIUT B YCIIOBHSIX U
pexnMax, 00ecreynBaroUX MMOTyYeHNEe IPABUIbHBIX PE3YIbTATOB U BHIBOJIOB; COOIIOIAET
TpeOOBaHUs IPABIII TEXHUKU O€30MaCHOCTH; MMPAaBUIILHO U aKKYpaTHO BBITIOJIHSAET BCE 3aIUCH,
TaOJINLIbI, PUCYHKH, YEPTEXKHU, TpaUKH, BHIYUCICHHS; PABUIBLHO BHITIOIHSIET aHATN3
MOTPEITHOCTEN.

OTtMeTKka 4 cTaBUTCS, €CIIU BBIIOJIHEHBI TPEOOBAaHUS K OTMETKE 5, HO ObLIO JOMYIIEHO JBA-TPU
HenouéTa, He 6osiee 01HOM HerpyOoi OIIMOKU U OHOTO HEAOUETA.

Otmerka 3 CTaBUTCA, CCIIN pa60Ta BBITIOJIHEHA HE ITOJTHOCTBIO, HO 00BEM BBITIOJIHEHHOM YaCcTH
TAaKOB, YTO IMO3BOJIACT IIOJIYYHUTH HpaBHJ’IBHBIﬁ PE3YIbTAT U BBIBOA; €CJIN B XOJ€ IIPOBCACHUS OIIbITA
1 UBMCPCHUA ObLIH JOIIYHICHBI OIIIHOKM.

OtmeTKka 2 CTaBHUTCA, €CIIN pa60Ta BBIINOJIHEHA HE MOJHOCTLIO M 00BEM BBHIITOJIHEHHON YacTH ]f)a60T
HC ITO3BOJIACT CACIATH IIPABUJIBHBIX BBIBOAOB, CCJIIN OIIBIThI, UBMCPCHUS, BBIYUCIICHU S, Ha6J'IIOI[CHI/I$I
IIPOU3BOIHUIINCH HCIIPABUIIBHO.

Ormerka 1 He cTaBUTCA.

Bo Bcex cny4asx OolLlEHKa CHIDKAETCS, €CIU YIEHHUK HE COOII0IAI MPaBIIa TEXHUKH 0€30IMaCHOCTH.
Ilepeyenb omuoOOK.

I'pyOble oIMOKM:

1. He3nanue onpeneneHuii OCHOBHBIX MOHATUH, 3aKOHOB, IIPABUJI, OCHOBHBIX I10JI0KEHUN TEOPUH,
¢dopMmyI1, OOLIETPUHATHIX CUMBOJIOB 0003HAaUE€HUS (PU3NUECKUX BEIUYNH, €AUHUL] UX U3MEPEHHUS.
2. HeymeHue BBIIETUTD B OTBETE TNIABHOE.

3. HeymeHue npuMeHsTh 3HaHUS JUI pellieHns 3aa4 U 00bsICHEHUsT (PU3UUECKUX SBICHUM;
HEeMpPaBMWIBHO c(hOPMYIMPOBAHHbIE BOIPOCHI 3a/1a4H UM HEBEPHBIE OOBSICHEHUS X0/1a €€ PELIeHHUS;
He3HaHHe MPUEMOB pPeLIeHHs 3a/]1a4, aHAJOTUYHBIX PaHEee PEIIeHHBIM B KJIacce, OIIUOKH,
ITOKa3bIBAIOLIME HETIPABUIbHOE IOHMMAaHNE YCIOBHS 3a/1a4 WJIM HEMPABUIIbHOE UCTOJIKOBAHUE
pelIeHus.



4. HeymeHue 4uTaTh U CTPOUTH TpapUKH U IPUHIUITHATIHHBIC CXEMBI.

5. HeymeHue noaroToBuTh K paboTe yCTaHOBKY HIIH JJAOOpaTopHOE 000pyI0BaHHE, IPOBECTH
OTIBIT, HEOOXOUMBIE PACUETHI, MM UCIOJIB30BATh MOJYYEHHBIE JaHHBIC JJIS1 BBIBOJIOB.

6. HeOpexHoe oTHOIICHHE K Ta00paTopHOMY 000PYIOBAHUIO U U3MEPHUTEILHBIM

npudopam.

7. Heymenue onpenenuTs MoKa3aHue H3MEPUTEITBHOTO prodopa.

8. Hapyiienue tpeboBaHuil npaBus 0€3011aCHOTO TPY/ia IIPU BBIIIOJHEHUU SKCIIEPUMEHTA.
Herpy0Oble ommokn

1. HetounocTtu popMyInpoBOK, OIIPEACICHUM, IOHITHI, 3AKOHOB, TCOPHUI, BbI3BAHHBIC
HETIOJHOTOM 0XBaTa OCHOBHBIX IMPU3HAKOB OMIPEIEISIEMOT0 MOHSATHS, OIIMOKH, BHI3BAHHBIC
HECOOJI0ICHUEM YCIIOBUN IMPOBEICHUH OTIBITA WM H3MEPECHUH.

2. OmmOKH B YCTOBHBIX 0003HAYCHHSIX HA MPUHITUITUATIBHBIX CXeMaX, HETOUYHOCTH
YepTexen, rpaguKoB, CXeM.

3. Ilponyck Wi HETOYHOE HAMMCaHUE HAMMEHOBAHUHN eUHUI] U3 UUECKUX BETUYHH.

4. HepanoHaabHbIN BEIOOp XOJa pEIICHHUS.

Heno4érnbl

1. HeparmoHanbHbI€ 3aITUCH TTPH BEIYUCIICHHSIX, HEPAITMOHATIBHBIE TPHEMBI BEIUUCIICHUH,
peoOpa3oBaHMil M pelieHui 3a1ad.

2. ApudpmeTrnueckre omUOKY B BEIUUCICHUSX, €CITU 3TU OIIMOKHU Tpy0O HE HCKaXKaloT
peaTbHOCTh TMOYYEHHOTO Pe3yJIbTara.

3. OtaenbHbIe MOTPEIIHOCTH B (POPMYIHPOBKE BOIPOCA UM OTBETA.

4. HeOpexHoe BBITIOJTHEHUE 3aIMUCEH, YEPTEKEH, CXeM, TpaduKoB.

5. Opdorpadudeckre U MyHKTyallMOHHBIE OUOKH.

Boicmaesnenue ommemok 6 ycypnan.

. OTMmeTKa 3a YCTHBINM OTBET BHICTABIISIETCS B KOHIIE YPOKa, 332 MMCbMEHHbIE padOThI Ha
CIIEYIOIIUN YPOK MOCIIE BBINOIHEHUS PabOTHI.

J [Ipu HeynOBIETBOPUTEIBHON OTMETKE MO MMCbMEHHBIM ITPOBEPOUHBIM U Ja00PaTOPHBIM
paboTtam oOydarormumcs 1aéTcsi BO3MOKHOCTD €€ TiepecAaTh B TeUCHHE JIBYX He/leb.

J OTMeTKH 32 KOHTPOJIBHYIO padOTYy BBICTABIISIOTCA B KypHAII Ha CIEAYIOIIUNA YPOK TOCTe
KOHTPOJIbHOU padoThl. OTMETKY «2», MOTYYCHHYIO Ha KOHTPOJBHOHN paboTe, 00yJaromuicss MOKET
UCIIPAaBUTh B TEUCHHE IBYX HeNEb MOCTe OObSIBICHUS PE3YIbTATOB KOHTPOIbHOU paboThl. B
TEYEHHE STOTO0 BPEMEHU OTMETKA «2» B JKypHal He BbicTaBisgerca. OTMmeTka B kypHaie 1o teme KP
JOJI’KHA OBITH BBHICTABIICHA B TEUEHHUE 2-X HEJENb 10 (PaKTy BHIIOJHEHHUS pabOThI, JaTa KOTOPOi
3aUKCUpOBaHA B TETPAAU ISl KOHTPOJIBHBIX paboT.

L4 y‘IeHI/IKy, BbIHICAIICMY IMOCJIC NJIUTCIBHOTO ITPOITYyCKa (60.]'[66 3 ypOKOB) Ha TeMaTu4eCKUU
KOHTPOJIb, OTMETKA BBICTABJISAACTCA B J)KYPHAJI IO COTTIAIICHUIO C yHAITUMCH.
L4 OTMeTKa MOKeT OBITh BEICTABJICHA 32 OTBET 06yqa10meMyc>1, KOTOpLIfI OTCYTCTBOBAJl HA

IpebIAYIIEM YPOKE, B Cllydae eClid YpOK IMIPUXOIUTCS HE Ha IIEPBbIi JIeHb ero npeObIBaHus B
LIKOJIE TIOCJIE OTCYTCTBUS.

o ITpu HE06XO0IMMOCTH MPOITYIIEHHbIE TEMbI MOXKHO CJIaTh B T€YE€HHUE JIBYX Hezlenb. OTMeTKa
B )KYypHaJe J0JKHA ObITh TIOCTaBJIEHA 10 (DAKTy Mepecayu, 1aTa BbIMOJIHEHUS] KOTOPOH
3aukcupoBaHa B TETPAASX JUId IPOBEPOUYHOH, Ta00OPaTOPHOM MIM KOHTPOJIBHOM paboT.

o 3a TBOpUecKue pabOThl ydauuxcs (Mpe3eHTaluu, MPOEKThl, JOKIa/bl) BBICTABIISIOTCS
TOJIBKO IOJIOKUTEIIbHBIE OTMETKH.

Kpumepuu evicmasnenus ommemok 3a uemeepms (noayzooue, 200).
° Orenka 3a 4eTBepTh (MOJIYTOUe, TOJT) BBICTABISETCS «B MOJIB3Y YUYCHHKA» C YUETOM «Beca
OIICHKW» (KOHTpOJIbHAS PaboTa U caMOCTOsITENIbHAsL paboTa UMEIOT OOJBIIINIA BEC, YeM YCTHBIH




OTBET WM paboTa y gockn). OTMeTKa 3a 4eTBEePTh (TIOIyroiue) BHICTABISACTCS HA OCHOBE TEKYIIUX
OTMETOK 32 YCTHBIE OTBETHI, JJAOOPATOPHBIE U TUCbMEHHBIE paOb0oThl. OTMETKH 32 KOHTPOJIEHBIC U
CaMOCTOSITEIIbHBIE PA0OTHI YYUTHIBAIOTCS MPH BHICTABICHUN YETBEPTHBIX (IIOJYTOJOBBIX, TOJIOBBIX)
OTMETOK B IIEPBYIO OUEPE/Ib.

. OtmeTKa «5» He MOKET ObITh BBICTABJIEHA B YETBEPTH (TIOIYTOJHH), €CIIH 00yUYarOLIUiCs
MMEET 32 KOHTPOJIBHYIO paboTy «3» WIIN «»; OTMETKA «4» HE MOXKET OBITh BBHICTABIICHA, €CITH 32
KOHTPOJIbHYIO Pa0OTYy MOJIydeHa OTMETKA «2».

. OtmeTKa «5» MOKET OBITh BBICTABIICHA 32 TIOJIYTOMe (YSTBEPTH), €CITU 00YJIaArOIIUNCS 3a
YCTHBIN OTBET MOJIYYMI «3» KaK €AMHUYHBIN CITydail Mpyu OOJIBITUHCTBE TEKYIIUX OTMETOK «5».
. OtMmetka «4» MOXET OBITh BHICTABJICHA 32 MOJIYTroiue (4eTBEPTh), €CIIM 0O0YJarOIIHICs 3a

YCTHBIH OTBET MOJTyYIT «2» KaK eIUHUYHBIN CITydail ipyu OOJBIIMHCTBE TEKYITUX OTMETOK «4» H
«5».

° Ecnu, mpu BEICTaBJICHUN OTMETOK B YETBEPTH (ITOJTyTOIUH), Y 00yUJaIOMIerocss IOPOBHY
OTMETOK «3» U «4», WIH K€ «5» U «4», Ui ke «2» U «3» U HET BO3MOKHOCTHU €ro OMPOCUTD, TO
OTMETKA CTABUTCS B TIOJIb3Y YYAIIETOCH.

Ouenka eblnoIneHUA 3a0aiUil MeKyuiez0 KOHmpoJisa (mecmogvle npogepoytvle padonivl)

OtMmetka «5». OtBet conepkut 90-100%n351eMeHTOB 3HAHUH.
OtMmetka «4». OtBet comepkut 70-89% nreMeHTOB 3HAHUH.
OtMmetka «3». OtBeT conepkut 50-69% r1eMeHTOB 3HAHUH.
OtMmetka «2». OTBeT comepkut menee 50% 371eMEHTOB 3HAHUH.

Buowvt u ghopmut konmponsa.
J1J1s OIIeHKU IPEeIMETHBIX YUeOHBIX TOCTHXKEHUN 00yUJaloNIXCcs UCIOJIb3YeTCsI:

Buabl KOHTpOJIS DopMBbI KOHTPOJIA
1. BxoaHOM, TPOMEKYTOYHBIN U UTOTOBBIN B BuIie TMarHoCTUYECKUX aIMUHUCTPATUBHBIX
KOHTPOJIb cpe3oB u KP 1o miany mkoJist
2. TemaTnueckuil KOHTPOJIb KoHnTposibHbie paboThI 10 TEMaM:
(B BU€ KOHTPOJIBHBIX U IPOBEPOYHBIX
pabor).
3. Texymuii KOHTPOJIb (MHIUBUYATBHOE, -YO-yCcTHBIE OTBETHI yUaIIUXCA
(bpoHTaIbHOE, TPYNIIOBOE OLICHUBAHUE) - JI-pu3nyeckue TUKTaHTHI
[IpuMeuaHue: OTMETKH B JKypHAI 3a -PT — pacnipenenutensHblii TeCT (3a1aHus
TECTOBBIE, IMarHOCTUYECKUE U yactu B)
CaMOCTOSITENbHBIE pabOTHI, (hU3HUECKUe -TBO — Tect ¢ BbIOOpOM OTBETa
JUKTAHTHI, @ TAKXKE 332 BCE YKA3aHHBIEC BUbI (anmpTEpHATHUBHBIN)
paboT Bo BTOpO# rpade TabauIlbl -TC — tect camonpoBepku
BBICTABJISIFOTCS] BBIOOPOYHO. -TPK — TecT pyOexHOT0 KOHTpOJIs (Iociie
U3YYEHUs pa3zena)
-JIP — nuarnoctudeckast pabora (mpoBepka
JOCTH>KEHUH MIIAaHUPYEMBIX PE3YJIbTATOB HA
0a30BOM YPOBHE CIIO)KHOCTH, KOPPEKITHS)
CII — camomnpoBepka
CK — caMOKOHTpOIIb (CaMOOIIEHKA)
BII — B3anmonpoBepka
PY —pabora ¢ yueOHukom
OK — onopHbIil KOHCIIEKT




COK — cBoi1 ONOpHBIN KOHCIIEKT (CBOSI OIOPa)
MK/CJIK — MmeHTa/IbHAs KapTa/CTPyKTypHO-
JIOTUYECKUM KOHCIIEKT

CP — camocrosTensHas paboTa

JCP — nomamrssist caMocTosiTenbHasi paboTa
JIIP — nomaminss mpakTudeckas padbora
(ombIT, MOJIENB, TIPHOOP...)

PK — pabGoTa no xaproukam

PMcp — pa3narounsiii matepuain s CP B
KJIacce U JomMa

TexcT®C —TeKcT PU3NIECKOro CONEpPIKAHUS
-IIpeseraruu, cooOIIeHUS, TOKIIAbI, POCKTHI




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

®dwusuka, 8 kiracc/ [Neppmkua A.B., O0mecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO «[IPODAY;
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

METOAUYECKHUE MATEPHAJIBI VIS YUUTEJIA

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

HUADPPOBBIE ObPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

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

