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IHHOACHUTEJBbHAA 3AIITMCKA

ConepxaHue MPOrpaMMbl HalPaBJIeHO Ha (OPMUPOBAHUE €CTECTBEHHOHAYYHON TPAMOTHOCTH YYaIUXCs U
OpTraHHU3aIUIo U3yueHus: GU3UKH Ha JesTENIbHOCTHON OCHOBE. B Hell yUUTHIBAIOTCS BO3MOKHOCTHU MIpeIMeTa
B peanuzanuu TpedoBanuit ®I'OC OO0 K mIaHUpyeMbIM TUYHOCTHBIM U METANPEAMETHBIM pe3yIbTaTaM
00y4YeHHs, a TAKIKE MEKIIPEAMETHBIC CBSI3U €CTECTBCHHOHAYYHBIX YUCOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTO 00IIeT0 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEIMETA «®PU3UKA»

Kypc ¢pusukun — cucteMoo0pa3yromuii 111 eCTECTBEHHOHAYYHBIX YU€OHBIX MTPEIMETOB, IIOCKOIBKY
(bu3nveckre 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUN, H3y4aeMbIX XUMHEH, ONOIOTHEH, acTpOHOMHEH
u ¢pusnueckoit reorpadueii. uznka — 3TO MpeAMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKJIQJI B
€CTECTBEHHOHAYYHYIO KapTHHY MHUpPa, HO U TPEAO0CTABIISIET Hanbosiee siCHble 00pa3Ibl IPUMEHEHUS! HAyYHOTO
METO/a MO3HaHMUs, T.€. CII0co0a MOTydeHUs TOCTOBEPHBIX 3HaHUK 0 Mupe. Hakonen, ¢pusuka — 310
IpeIMET, KOTOPbII HapsAy C IPYrUMHU €CTECTBEHHOHAYYHBIMU MPEIMETaAMU JTOJIKEH 1aTh IIKOJIbHUKAM
npeCTaBIeHUE 00 YBIEKATEIbHOCTH HAYYHOTO HCCIEIOBAHUS U PAIOCTH CAMOCTOSTETBHOTO OTKPBITHS
HOBOI'O 3HAHMS.

OpHa u3 rIaBHBIX 33129 (PU3HYECKOTO 00pa30BaHUS B CTPYKTYpe 00IIeTo 00pa3oBaHUs COCTOUT B
(hOopMHUPOBaHNY €CTECTBEHHOHAYYHOU IPaMOTHOCTH M MHTEpeCca K HayKe y OCHOBHON MacChl 00ydJaronuxcs,
KOTOpBIE B JJaIbHENIIEM OyyT 3aHATHI B CaMbIX pa3HO o0pa3HbIX cdepax aesrenbHocTdu. Ho HE MeHee
Ba)KHOM 3a/1aueil sIBNSIETCS BBISIBJICHHUE U NOJArOTOBKA TAJIAHTIIMBBIX MOJIOBIX JIFOJIEH Il IPOAOKEHUS
o0pa3oBaHUs U JaTbHEHUINCH MPOPECCHOHAIBHON IeITeIFHOCTH B 00J1aCTH €CTECTBCHHOHAYYHBIX
HCCIIeIOBAaHUM M CO3aHUH HOBBIX Te€XHONIOTHH. COTJIaCHO MPUHATOMY B MEKIYHAPOTHOM COOOIIECTBE
omnpezeneHuto, EcrecTBeHHOHAay4HAas TPAMOTHOCTH — 3TO CITIOCOOHOCTH UeJI0BEeKa 3aHUMATh aKTUBHYIO TPaXk-
JAHCKYIO MO3ULIMIO [0 00IIECTBEHHO 3HAYUMbIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMHM, U €T0
TOTOBHOCTh UHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UAesIMU. HaydyHOrpaMOTHBIH YeI0BEK CTPEMUTCS
y4acTBOBAaTh B ApI'yMEHTUPOBAHHOM OOCYXIEHUU MIPOOJIEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSIM, YTO TPeOYET OT HEro CJIEIYIOMINX KOMIETEHTHOCTEMH:

— HaY4HO 00BACHATE SIBJICHHUA,
— OLCHHUBATHh U IIOHUMATh 0COOEHHOCTH HAaY4YHOT'O UCCJICIOBAHUA,
— HHTCPIPCTUPOBATL AAHHBIC U UCITI0JIB30BATbh HAYUYHBIC JOKA3aTCIbCTBA AJIA ITOJTYUCHHA BHIBOOOB.

N3yuenne pu3nku cnocoOHO BHECTH PEIIAIOIINi BKIA] B OPMHUPOBAHUE €CTECTBEHHOHAYYHON
IPaMOTHOCTH O0YYaIOLIHXCSI.

HEJN U3YYEHUSA YYEBHOI'O TIPEIMETA «®U3UKA>»

Llenu n3ydyenus: GU3MKKA Ha YpOBHE OCHOBHOT'O 00IIero o0pa3oBaHus onpeaeaeHsl B Konnenuuu
npernonaBaHus yaeOHoro npeamera «dusnka» B 00pa3zoBarenbHbIX opranusanusax Poccuiickoit @eneparum,
peanu3yrolmx OCHOBHbIE 00111€00pa3oBaTeIbHbIE IPOrpaMMBl, YyTBEPKIEHHON pemenuem Koerun
Munuctepctsa npocserienus Poccuiickoit @enepanuu, mpotokon ot 3 nekadps 2019 r. Ne [TK4BH.

Lenu nzydyenus Gu3mnku:

— npuoOpeTeHne HHTepeca U CTpeMIIeHHs 00yJaroIuXcsl K HAYYHOMY U3YUEHHUIO IPUPOIBI,
pa3BUTHE HMX MHTEJUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTENH;

— Pa3BUTHUC HpGZ[CTaBJICHI/Iﬁ 0 HAYYHOM MCTOJC MMO3HAHUSA U q)OpMHpOBaHI/IC HCCICA0BATCIBCKOIO

OTHOIICHUA K OKPYKAIOIIUM ABJICHUAM,



— ¢opMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yNIbTaTa U3Y4YE€HHUSI OCHOB CTPOCHUS MaTEpUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

— (dopmupoBaHHE MPEACTABICHUHN O poJH (DU3UKH /IS Pa3BUTHUS IPYTHX €CTECTBCHHBIX HAYK, TEXHUKU
U TEXHOJIOTHii;

— pa3BUTHE NPEJCTABICHUN O BOZMOXKHBIX chepax Oyayiieil npopeccuoHaabHON AeSITENbHOCTH,
CBSI3aHHOM ¢ (PM3UKOM, IIOATOTOBKA K JAIbHEHIIEMY O0YyICHHIO B 3TOM HAIPABJICHHH.

I[OCTI/I)KCHI/IC 3THX IIeNIeH Ha YPOBHE OCHOBHOI'O OGIJ.ICFO 06pa3OBaHI/ISI obOecrieunBaeTcs peUICHHUECM
CJICAYIOMIUX 3aaa4:

— MpHOOpeTeHne 3HaHUN O AUCKPETHOM CTPOEHUH BEIIECTBA, O MEXaHUYECKHX, TETIJIOBbIX,

SJICKTPUYCCKUX, MATHUTHBIX 1 KBAHTOBBIX SABJICHHUAX,

— MpHoOpeTeHne yMEHUI OMUCKHIBATH U O0BACHATH (PU3HUECKUE SBJICHUS C UCIIOJIb30BaHUEM
MOJIyYEHHBIX 3HAHUM;

— OCBOCHHC MCTOJOB PCIICHUA HpOCTGfIH.IHX paC‘{éTHBIX 3aJa4 C UCII0Jb30BaHHECM (1)I/I3I/I‘ICCKI/IX
MO,Z[GJ'ICIZ, TBOPUYCCKUX U MMPAKTHUKOOPUCHTUPOBAHHBIX 3a14a4;

— Pa3BUTHUC YMeHI/Iﬁ Ha6J'IIO,I[aTB MMPUPOIHLIC ABJICHHA U BBIIIOJHATDH OIIBITHI, na6opaTopHLIe pa60T]i>I n
OKCIICPUMCHTAJIBHBIC UCCIICJOBAHUA C UCITIOJIb30BAHUCM U3MEPUTECIIbHBIX HpI/I60pOB;

— OCBOEHHE PUEMOB pabOThI ¢ HHPOpMaLMel GrU3nIecKoro cojepx aHus, BKI0Yask HHHOPMAIHIO O
COBPEMEHHBIX JIOCTHKEHUAX (PU3UKH; aHAIN3 U KPUTHUECKOE OIICHWBAaHUE HH(pOpMAIIH;

— 3HAKOMCTBO c0 cpepamu mpoecCHOHATBHON e TeIbHOCTH, CBA3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMHU Ha JOCTIKECHHUSIX (PU3UUECKON HAyKH.
MECTO YYEBHOI'O IIPEIMETA «®PU3UKA» B YYEBHOM IIJIAHE

B cootBercTBun ¢ ®I'OC OO0 dusuka sBiseTcs 0053aTSIbHBIM ITPEIMETOM Ha YPOBHE OCHOBHOTO
obmrero oopazoBanus. JlanHas nporpaMMa npearycMaTpuBaeT u3ydeHue (pusuky Ha 6a30BOM ypoBHE B 8
Kilacce B 00béMe 68 yacoB 10 2 yaca B HEJIEIO.



COJEPKXAHUE YYEBHOI'O IPEAMETA

Pa3zgea 1. TemioBble ABJI€eHUSA

OcCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKONM TEOpUH CTPOEHMs BellecTBa. Macca M pa3mepbl
aTOMOB U MOJIeKYJ. ONBITHI, TOATBEPKIAIOIINE OCHOBHBIE TOJIOKEHUS MOJIEKYIIPHO-KHHETUUYECKON TEOPHH.

Monenu TBEpAOTO, KHUIKOTO U Ta3000pa3HOro cOCTOsIHUM BemecTBa. Kpucramueckue u amopgHbIe Tena.
OObsicCHEHHE CBOMCTB ra3oB, )KUJKOCTEN U TBEPBIX TEJl HA OCHOBE MOJIOXKEHUN MOJIEKYISIPHO-KMHETUYECKOM
teopuu. CMauMBaHKE U KallWUIApHBIE iBJIEHUS. TeraoBoe pacuIMpeHue 1 cKaTHe.

Temnepartypa. CBsi3b TEMIEPATYPhl CO CKOPOCTHIO TETIOBOTO JIBUKEHHS YACTHII.

Buytpennsis sHeprust Crioco0bl N3MEHEHHUSI BHYTPEHHEH SHEpruu: Terionepeadya u CoBeplieHue padoThl.
Bunsl Teronepenaun: TemIONpOBOAHOCT, KOHBEKIIHS, U3TyUEHUE.

KonuuecTBo TermioTel. Y aenbHas TEIIOEMKOCTD BeLIECTBa. TeMmI000MeH U TeIIOBOE PaBHOBECHE.
VYpaBHenue TeruioBoro 6ananca. [InaBnenue u oTBepAeBaHNe KPUCTAUIMYECKUX BEIIECTB. Y IeIbHAas
teriora rasienus. [lapooopaszoBanue u konaeHcanus. Mcmapenne (MC). Kunenue. Y aenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTDb TEMIIEpaTyphl KUTIEHUS OT aTMOC(HEPHOro AaBiieHus. BinaxkHoCTh BO31yxa.

DHeprus TOIJIMBA. Y IeJIbHAS TEIUIOTa CTOPAHUS.

[Tpunnumne padoTs! TernoBslx neurareneid. KI1J Tenmosoro neurarens. TemnoBble ABUraTeNn U 3a1UTa
okpyxatomieit cpeasl (MC). 3akoH coXpaHEeHUs M IPeBpalleHHs SHEPruU B TEIUIOBbIX mporeccax (MC).

Hemoncmpayuu

. HaGnronenne OpOyHOBCKOTO JBMXKEHUS

. HaGmronenue nudpdyzun

. HabGnroneHue siBneHuit cMaunBaHus U KalWJUIPHBIX SIBICHUH

HaGnroieHue TerioBoro pacvpeHus Tei

M3meHeHue naBiaeHus ra3a npyu U3MEHEHNH 00bEMa U HarpeBaHUM W OXJIAXKICHUH
IIpaBuna u3MepeHHs TEMIIEPATYPHI

. Buae! reruionepenaun

. OxJtaXkieHue Ipy COBEPLIEHUH PabOThI
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. HarpeBanue npu coBepiiieHnu paboThl BHEITHUMHU CHIIAMH
10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB

11. HaGmroneHue KuneHust

12 .HaGmroieHue mocTosTHCTBA TEMITEPATYPHI MPH TUIABJICHUN
13. Mopenu TeIIOBBIX ABUTaTeNeiH

Jlabopamopusvie pabomot u onvinol

1. OnbITeI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYISIPHOI'O IPUTSKEHUS

2. OnBITHI 10 BRIPALIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJTM MITH caxapa

3. OnbITHI 10 HAOJIOICHHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KHUIKOCTEH M TBEPABIX TEI

4. OmpenencHue NaBJICHUS BO3Iyxa B 0a/UIOHE MITIPHIIA

5. OmBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTD JABJICHUS BO3/IyXa OT €ro 00bEMa U HarpeBaHUs HITH
OXJIAKJCHUS

6. [IpoBepka TrUITOTE3bI TUHEHHON 3aBUCUMOCTH JUTHHBI CTOJIONKA KUJIKOCTH B TEPMOMETPHUICCKOM TPYOKe
OT TEMIIEPATyphI

7. HabmroeHue u3MeHeHsl BHYTPEHHEN SHEPrUM Tejla B pe3yJibTaTe TeIIonepeau U padoThl BHEIIHUX
cui

8. UccnenoBanue sSBICHUS TETTIOOOMEHA MTPU CMEITMBAHUN XOJIOTHOW M TOPsTUEH BOIBI

9. Onpenenennie KOJIMYECTBA TEIUIOTHI, TOJIYYEHHOTO BOJIOH MPH TEINIOOOMEHE ¢ HAarpeThIM
METAJUTMYECKUM HUIUHAPOM



10. Onpenenenue yaensHOM TETUIOEMKOCTH BEIIECTBA
11. MccnenoBanue npouecca uCrapeHus

12. Onpenenenue OTHOCUTENBHON BIAXKHOCTH BO3/1yXa
13. Onpenenenue yaensHOM TETUIOTHI TUIABJICHUS JIbAa

Pa3gen 2. DinekTpuyeckne 1 MATHUTHbIE SIBJCHUS

Onextpuzanus Teil. J[Ba poja 3JeKTpUUecKUX 3apsioB. BzaumopeiicTBue 3apskeHHbIX Tel. 3akoH Kynona
(3aBUCHUMOCTD CHJIBI B3aHMOJAEHUCTBHUS 3apsHKEHHBIX TEJl OT BEJIMUMHBI 3apSA0B U PaCCTOSIHUS MEXKAY TEJIaMu).

Onextpuueckoe nojie. Hanpssk€HHOCTD 351ekTprudecKkoro nos. [IpuHun cyneprno3unum 31eKTpUIECKuX
noJiei (Ha KaueCTBEHHOM YPOBHE).

Hocurenu anexTpuueckux 3apsaoB. DiIeMEeHTapHbIN diekTpudeckuil 3apan. Ctpoenue aroma. [IpoBogHuku
U TURJIEKTPUKH. 3aKOH COXPAHEHUsI SJIEKTPUUECKOT0 3apsija.

DNeKTpUUECKU TOK. Y CI0BHSI CYIIECTBOBAHUS JIEKTPUUECKOr0 TOKA. VICTOUHMKH TOCTOSIHHOTO TOKA.
JlefcTBUS 2JEKTPUUYECKOr0 TOKa (TEIJIOBOE, XMMHMUYECKOE, MAarHUTHOE). DJIEKTPUYECKUM TOK B KHMJIKOCTAX
U rasax.

OnexTpuueckas 1emnb. Cuiia Toka. DnexkTpudeckoe HanpsbkeHue. ConmpoTHUBICHUE MPOBOAHUKA. Y IETHHOE
COIpoTHBIIEHUE BellecTBa. 3akoH OMa ais ydyactka nenu. [locnenoBarenbHoe U napanieabHOE COSTUHEHUE
MIPOBOIHHUKOB.

Pabota u MOILITHOCTB 3JIEKTpUUECKOro ToKa. 3akoH J[xoyns— JleHua. DnexTpuyeckue enu U NoTpedouTenn
ANEKTpUYECKOM sHepruu B ObITy. KopoTkoe 3aMbIKaHUE.

[TocTosiHHBIE MarHUTHL. B3anmoaeicTBUE MOCTOAHHBIX MAarHUTOB. MarHutHoe mose. MarnuTHoe moJie
3eMIIM U €ro 3Ha4Y€HHE JUIA )kU3HU Ha 3emute. OnbiT Dpcerena. MarHUTHOE 10J1€ 3JEKTPUYECKOTO TOKA.
[IpumeHeHue IeKTPOMarHuToB B TEXHUKE. J(elicTBHE MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
DNeKTpOoBUTaTENb IOCTOSTHHOTO TOKa. Vcronb3oBaHue 21eKTpoiBUraTeNie B TEXHUYECKUX YCTPOHCTBAX U
Ha TPaHCIOpTeE.

Omnprtel @apazes. SABnenne daeKkTpoMaranTHoN HHAYKIWH. [IpaBmio Jlenmna. Snexrporeneparop. CriocoOs
HOJIY4EHUS JEKTPUUECKON HEpruu. DIEKTPOCTAaHIIMK Ha BO30OHOBIISEMbIX HCTOYHUKAX SHEPTUH.

Hemoncmpayuu
DIIeKTpU3aIus Tel
JIBa posa aneKTpUYECKUX 3aps0B U B3aUMOIEHCTBUE 3aPSDKEHHBIX Tell
YCeTpoiCTBO U AEHUCTBUE MIEKTPOCKOIA
DnekTpocTaTuuecKast UHAYKINS
3aKOH COXpaHEHMsI ANEKTPUUECKUX 3apsiI0B
[TpoBOAHMKY U AUDIEKTPUKHU
MopnennpoBaHue CUIOBBIX JIMHAN JIEKTPUYECKOTO OIS

VCTOYHMKHU IMIOCTOSSHHOTO TOKA
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JleficTBHSI 2EKTPUIECKOTO TOKA

[EY
o

. DJIEKTPUYECKUHN TOK B KUJIKOCTH

[
[

. ['a30BBI1 pa3psn

[EY
N

. I3MepeHue cuiibl TOKa aMIepMeTpoM

[EY
w

. I/I3MepeHI/I€ QJICKTPHUYCCKOr0 HaAIPsIKECHUA BOJIBTMCTPOM
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. Peocrar u maraszuH conpoTUBIECHUN

[EY
ol

. B3aumopelicTBre moCTOSIHHBIX MAarHUTOB

[EY
»

. MOZ[CJ'II/IpOBaHI/IC HCEBO3MOXHOCTHU pa3aCICHUA MOJIOCOB MarHuTa

[EY
\‘

. MOI[CJ'H/IpOBaHI/IG MarHATHBIX TOJIEH MOCTOSIHHBIX MAarHUTOB

[EY
oo

. OmbIT OpcTena



19. MarauTHoe 1oJyie ToKa. DJIEKTPOMarHuT

20. [leficTBME MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM

21 DaexTpoABUTaTeb MOCTOSHHOTO TOKA

22. ccnenoBaHue SIBICHUS DJIEKTPOMArHUTHON WHIYKITHH

23. Onbrtel Dapajges

24. 3aBUCUMOCTbH HaIlpaBJICHUS UHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro BO3HUKHOBEHHUS
25. DieKTporeHepaTop MOCTOSHHOTO TOKa

Jlabopamopuvie padbomot u onvimol

OnbITHI 110 HAOTIOACHUIO SJICKTPU3AINH TET HHAYKIIUEH U IPU COTPUKOCHOBEHUU
HccnenoBanue neHCTBUS SJIEKTPUUECKOrO MO Ha TPOBOJAHUKH U AUDJICKTPUKHI
COopka u mpoBepka pabOoThI ANMEKTPUIECKON IIEMH MOCTOSHHOTO TOKa

N3mepenue u perynupoBaHue CUIIbI TOKa
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W3mepeHue U perynupoBaHue HapsyKeHUsI

6. HccnenoBaHue 3aBUCHMOCTHU CHJIBI TOKA, HIYLIETO Yepe3 Pe3UCTOp, OT CONPOTUBIEHUS PE3UCTOpa U
HaNpsHKEHUS Ha Pe3UCTOpe

7. OIBITHL, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOIO COMPOTUBIICHHSI TPOBOIHUKA OT €T0 JUINHBI,
TUTOIIAIH MTOTIEPEYHOr0 CeUeHUs U MaTepHraa

8. IIpoBepka mpaBuiia CJI0KEHUS HANPSDKEHUM IPU MOCIIEJ0BATEIbHOM COEJTUHEHUH JIBYX PE3UCTOPOB

9. IIpoBepka mpaBuiia Juis CUIIbI TOKA IPU MapaJjieIbHOM COEAMHEHUH PE3HUCTOPOB

10. Onpenenenue pabOTHI ANMEKTPUIECKOTO TOKA, UIAYIIETO Yepe3 Pe3UCTOP

11. Onpenenenue MOITHOCTH JIEKTPHUYECKOTO TOKA, BBACIIEMON HAa PE3UCTOpE

12. VccnepoBanue 3aBUCUMOCTH CUJIBI TOKA, MAYIETO Yepe3 JaMIIOuKy, OT HalpsHKeHUs Ha Heil

13. Onpenenenue KI1JI HarpeBaress

14. ViccnepoBanne MarHUTHOTO B3aUMOIEHCTBHSI TOCTOSIHHBIX MAarHUTOB

15. V3yuenne MarHuTHOTO MOJIsE HOCTOSTHHBIX MarHUTOB MPH UX 00BEIMHEHUH U pa3AeIeHUN

16. UccnenoBanue NeiicTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OnbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI B3aUMOJICHCTBUS KaTYIIKH C TOKOM M MarHuTa OT
CHJIBI TOKA U HAINIPaBJICHUS TOKA B KaTYILIKE

18. U3zyuenue aeiicTBUSE MArHUTHOTO TOJISt HA IPOBOJHHUK C TOKOM

19. KoncrpyupoBanue u u3ydeHHe pabOTHI AJIEKTPOBUTATEIS

20. Uzmepenne KI1/] anexTponBUraTeabHOil yCTaHOBKH

21. OnBITH IO UCCIIEAOBAHUIO SBJICHUS SJIEKTPOMArHUTHON MHIYKIIMU: UCCIIETOBAaHIE U3MEHEHHUI

3HAYCHHA U HAITPABJIICHHA MHAYKIIMOHHOI'O TOKa



IHNJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

W3yuenne pu3nku B 8 Kjacce HAMpPaBJICHO HA JTOCTHKEHHUE 00YJYaIOIUMHUCS THYHOCTHBIX,
MeETalpeIMETHBIX U MIPEIMETHBIX PE3YyIbTaTOB OCBOEHUS yYEOHOIO MIPeIMETa.

JIMYHOCTHBIE PE3YJIBTATDBI
Ilampuomuueckoe ¢ocnumanue:
— TMPOSIBICHUE UHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUICKON (PM3UUECKOM HAyKH;
— IEHHOCTHOE OTHOILIEHHUE K JOCTHKECHHUSIM POCCUMCKHUX YUEHBIX (DU3HUKOB.
I'pasicoanckoe u Oyxo6Hno-uHpaecmeeHHoe 60CRUMAHUE:

— TFOTOBHOCTb K aKTUBHOMY Y4aCTHUIO B 060y)I(I[eHI/II/I O6H.I€CTB€HHO-3H3.‘{I/IMBIX N OTUYCCKUX HpO6J’ICM,
CBA3AHHBIX C NPAKTUYICCKHUM ITPUMCHCHUCM JOCTHOKEHUI (bI/ISI/IKI/I;

— OCO3HaHHEC BAXKHOCTH MOPAJIbHO-3THYCCKUX MMPUHIHUIIOB B ICATCIIbHOCTU y‘-IéHOFO.
Icmemuueckoe ocnumanue:

— BOCIIPHUATHE 3CTETHYECKUX Ka4eCTB (PU3NUECKOI HAyKH: €€ TapMOHIMYHOT'O IOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH.

IIeHHocmu HAYYHO20 NO3HAHUA:

— OCO3HaHHE EHHOCTH (PU3NIECKON HayKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTUH, BaKHEUIIEH COCTABIISIIOLIEN KYJIbTYPHI,

— pa3BUTHE HAYYHOH JII0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON 1€ATEIbHOCTH.
Dopmuposanue Kyibmypol 300p08bs U IMOUUOHATLHO20 OJ1AZONONYHUA:

— OCO3HaHME LIEHHOCTH 0€30MacHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUPE,
Ba)KHOCTH TPABWJI 0€301MaCHOTO MOBEICHUS Ha TPAHCIIOPTE, HA JOPOTaX, C JIEKTPUICCKUM U TEIIJIOBBIM
000pyI0BaHUEM B JIOMAIITHUX YCJIOBHSIX;

— c(hopMHpPOBaHHOCTH HaBbIKa pediIeKCUu, IPU3HAHUE CBOETO MpaBa Ha OMMUOKY U TAKOT'O K€ MpaBa y
JPYroro 4enoBeKa.

Tpyoosoe éocnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHUHN ITPAKTUYCCKUX 3a/1a1 (B paMKax CEMbH, IIKOJIbI, TOPOaAa, Kpaﬂ)
TEXHOJIOTHYSCKOH U COHH&J’IBHOﬁ HaIIpaBJICHHOCTH, Tpe6yfoumx B TOM 4YHCJIC 1N (bHBH‘leCKI/IX 3HaHI/II71;

— HHTEpec K MPaKTHUYECKOMY H3y4eHHUI0 Hpodeccuid, CBSI3aHHBIX C (PU3HKOM.
IKonozuueckoe gocnumanue:

— OpHUCHTaIWA Ha IPUMCHCHHUC (bHSI/I‘leCKI/IX 3HAHWI JJIA PCUICHUA 3a/1a4 B obnactu OKp}I)KaIOH_Ieﬁ
Cpeabl, INITAHUPOBAHUS IMOCTYIIKOB U OLICHKHU UX BO3MOJKHBIX MOCJIEICTBUM IJIsI Oprma}omeﬁ CpCanl;

— OCO3HaHHUE TrII00aIbLHOTO XapaKTepa SKOJIOTUYCCKHUX HpO6JICM )51 HYTCﬁ HX pCIICHUA.

Aoanmauyus 00yyarouecoca K U3MEeHAIOUWUMCA YCT108UAM COUUATLHOU U RPUPOOHOIL CPedbl:

— HOTpe6HOCTL BO B3aMMOJCHCTBUU IIpH BBIITOJTHCHHUN HUCCIIEAOBAaHUN U ITPOCKTOB (1)I/I3I/IquKOI>'I
HAIPaBJICHHOCTU, OTKPLITOCTDb OIBITY U 3HAHUAM APYTHUX;

— THOBBIIICHUEC YPOBHA CBOCH KOMIIETCHTHOCTH 4cpe3 MPAKTHYCCKYIO ACATCIbHOCTD,

— 1oTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4YHcie HOpMyTUpOBaTh UACH, MOHATHUS,



TUTIOTE3bI O (PU3WUYECKHX OOBEKTAX W SIBJICHUSX;
— oco3HaHue AeUIUTOB COOCTBEHHBIX 3HAHUH M KOMIICTCHTHOCTEH B 0071aCTH (DHU3UKH;
— IJJAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETCHUN HOBBIX (DU3MUCCKHUX 3HAHUM;

— CTPCMJICHUC aHAJIM3HUPOBATH U BbIABIIATL B3AUMOCBA3H IIPUPOALI, 06H_[6CTBa 1 OKOHOMUKH, B TOM
YHCJIC C UCITIOJIB30BAHUEM (bI/I3I/I‘IeCKI/IX 3HaHPII>i;

— OILICHKA CBOMX JICUCTBHM ¢ YUETOM BIUSHUS HA OKPYKAIOILIYIO CPENY, BOZMOXKHBIX TJI00ATBHBIX
OCJIEOCTBHUM.

METAINIPEJMETHBIE PE3YJIbTATbBI

YHuBepcalbHbIC TO3HABATEIIbHBIC JCUCTBUS

ba3zoewvie nozuueckue oeiicmeun:
— BBISIBIISTH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBICHUI);
— YCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK Ki1accU(UKAIMK, OCHOBAHUS 7151 0000IIECHUS U CPAaBHEHUS;

— BBIABJIATH 3aKOHOMEPHOCTHU U ITPOTUBOPECYUA B PACCMATPUBACMBIX (l)aKTaX, JaHHBIX U Ha6J'IIOI[eHI/I$IX,
OTHOCAIINXCA K (I)I/I3I/ILICCKI/IM SABJICHUSM,

— BBIABJIATH NPUYIUHHO-CICACTBCHHBIC CBA3U IIPU U3YUCHUUN (bI/I3I/ILICCKI/IX SIBIICHUH U IpoNLECCCOB,
ACJIaTb BBIBOABI C UCITIOJIB30BAHUEM ACAYKTUBHBIX U MHAYKTHBHBIX yMO3aKJHO‘-IeHI/II71, BbIABHUI'ATh
TUIIOTE3bI O B3aUMOCBA3AX (1)I/ISI/I‘~IGCKI/IX BCJIIMYHH,

— CaMOCTOSITENIFHO BRIOUPATH CIIOCO0 perieHns yueOHo# pru3nueckoii 3aauu (CpaBHEHHE HECKOJIBKUX
BapHaHTOB PELICHUS, BBIOOP HanboIee NOXOAAIIETO ¢ YIETOM CAMOCTOATEIBHO BBIIEICHHBIX
KpUTEPUEB).

ba3zoevie uccneoosamenvckue oeticmeu:
— HCIOJI30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKII HHCTPYMEHT ITO3HAHUS;

— MPOBOAUTH [0 CAMOCTOSITEILHO COCTABIIEHHOMY IJIaHY OIBIT, HECJIOKHBIN (PU3NYeCKUil

AKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeI0BaHNEe (DU3UIECKOTO SIBIICHHUS;

— OLCHHMBATb Ha MTPUMCHUMOCTE U TOCTOBCPHOCTDH I/IH(l)OpMaHI/IIO, MOJIYYCHHYIO B X0J1€ UCCIICOOBAaHHUA
HJIN SKCIICPUMCHTA,

— CaMOCTOSTENbHO (GOPMYIUPOBATH 00OOIIEHHUS U BBIBOABI IO PE3yabTaTaM MPOBEIEHHOTO
HAOJII0/IEHUS, OTIbITA, UCCIICIOBAHNUS,

— IPOrHO3UpPOBATH BO3BMOKHOC I[a.]'[BHefIH.Iee Pa3BUTHC (bl/ISI/I‘ICCKI/IX IIpouccCCOB, a TAKKC BbIIBUT'ATh
MMPCAITOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBHUAX U KOHTCKCTAX.

Paboma c unghopmanuei:

— MPHUMEHSTh pa3IU4HbIe METO/bl, HHCTPYMEHTHI U 3allPOCHI P MOUCKE U 0TOOpe MHPOPMAIIUHN UITU
JAHHBIX C YUETOM IMPEASIOKEHHON yueOHOoM pusnueckoi 3aaauu;

— aHaJIM3UpPOBaTh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(OPMALIHUIO PA3TUYHBIX BUIOB U (hopM
MpeACTaBICHUS;

— CaMOCTOSTENIFHO BRIOUPATh ONTUMAJIbHYIO (OpMY IpeACTaBICHNUs HHPOPMALIUU U WILTIOCTPUPOBATh

pelaemMble 3a/1a4M HECIOKHBIMU CXEeMaMH, TuarpaMMaMu, MHOM IrpauKoi U UX KOMOMHALIUSIMH.

yHI/IBepcaJ'II)HBIe KOMMYHHKATHBHEIC HeﬁCTBHH



Obwenue:

— B X0JIe 00CYX/IeHHS YIeOHOT0 MaTepHalia, pe3yJIbTaToB JIA0OPATOPHBIX padOT U MPOCKTOB 33/1aBATh
BOIIPOCHI 1O CYHICCTBY O6C}’)K[[aeMOI>i TEMbI U BBICKA3bIBATh UJACH, HALICIICHHBIC HAa PCHICHUC 3aJa4YU U
HOJJICpXKaHUE OJIaroKeNIaTeIbHOCTH OOLICHYS;

— COTOCTaBJIATh CBOU CYXACHHUS C CYKICHUSIMH IPYrUX YYaCTHUKOB J1Majora, OOHapyKuBaTh
pasiiniue u CXoaACTBO HOSHHHﬁ; BBIpAXXaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U TMCbMCHHBIX TCKCTAX;
yOJIMYHO NMPEACTABIATH PE3YIbTAThl BBINOJIHEHHOIO (PU3MUECKOI0 OMbITa (IKCIIEPUMEHTA,
MCCIIEI0BaHUS, TIPOCKTA).

Coemecmnasn desamenvHocmb (COMPYOHUYECMB0):

— TMOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMAaHIHON ¥ MHANBUIYATLHON paOOTHI MIPU PEIICHUN
KOHKPETHOHN (hU3UIECKOM TIPOOIIEMBI;

— MPUHUMATH II€JIM COBMECTHOM JESATEILHOCTH, OPTaHU30BBIBATH ICUCTBUS 10 €€ TOCTHKCHHIO:

pacrpeaensaTh poJik, 00CYXIaTh MPOIECCHI U PE3YIbTaThl COBMECTHOM pabOThI; 00001IaTh MHEHHSI
HECKOIBKHX JIIOJICH;

— BBIIIOJHATH CBOIO 4aCThb pa6OTBI, JOCTHUI'asd KaUCCTBCHHOI'O PE3YyJIbTaTa 110 CBOCMY HAIIPABJICHUIO U
KOOPpAUHUDPYS CBOU I[CﬁCTBHSI C IPYIruMH YICHAMU KOMAaHbI;

— OIICHHUBATh Ka4CCTBO CBOCTO BKJIaJa B O6ILII/II>'I MMPOAYKT IO KPUTCPHUAM, CaAMOCTOATCIILHO

c(hOpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

YHuBepcanpHbIe PETYISTUBHBIE NEHCTBUSA

Camoopzauus'auuﬂ:

— BBISBJIATH MPOOJIEMBI B )KU3HEHHBIX M YI€OHBIX CUTYAIUSIX, TPEOYIOMIMNX AJIsl pelieHus] GU3NIECKUX
3HAHUM;

— OPUEHTUPOBATHCS B PA3IMUYHBIX MOAXOAAX NPUHATUS PEILIEHUH (MHOUBUAYAIbHOE, IPUHATUE
pEIIeHNUs B IpyMIe, IPUHATHE PELLIEHUN TPYIIION);

— CaMOCTOATCIIbHO COCTABJIATH AJITOPUTM PCHICHUSA (1)H3PI‘I€CKOI>’I 3aJa4yM WUJIK I1JIaHa UCCIICAO0OBAaHUA C

y4€TOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATH Mpe/aiaracMbie
BApUAHTHI PEIICHU;

— JIeJ1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHNE.
Camokonmpons (pegpnexcusn):
— J1aBaTh QJICKBATHYIO OIICHKY CUTYAI[UH H TIPEJIarath IUiaH e€ N3MCHCHHS,

— OOBACHATH NPUUMHBI TOCTHXKEHUS (HEJOCTUKEHMSI) PE3YIbTATOB AESTEIbHOCTH, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY;

— BHOCHTH KOPPEKTHUBBI B ICATEIHHOCTH (B TOM UHCJIE B XOJ BHIOTHEHUS (PU3UUECKOTO HCCIICIOBAHUS
WJIM NIPOEKTa) HAa OCHOBE HOBBIX 00CTOSITENHCTB, H3MEHUBIINXCS CUTYallUH, YCTAHOBJIEHHBIX OLINOOK,
BO3HUKILIUX TPYIHOCTEH;

— OHCHHUBATb COOTBCTCTBUEC PE3YyJIbTAaTa LCJIN U YCIIOBUAM.
3M0ull0HaJleblﬁ unmesieKkm:

— CTaBHTH ce0s Ha MECTO APYroro 4€jI0BCKa B XO/JI€ CIIOpa UK NUCKYCCHMU HAa HAYYHYIO TEMY,
IMOHHUMAaTb MOTHBBI, HAMCPCHUA U JIOTUKY APYI'OTO.



Ilpunamue ceoa u opyeux:

— TpU3HABaTh CBOE MPaBO Ha OMIMOKY NPHU PEUICHUN (PU3UUECKUX 3a]1a4 WK B YTBEPXKICHUAX HA
Hay4HBIE TEMBI U TAKOE K€ IIPABO IPYroro.

INPEIMETHBIE PE3YJ/IBTATbDI

[IpenmeTHbIe pe3yabTaThl Ha 0230BOM YPOBHE JOJIKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00 y4YarOUIXCs
YMEHHIA:

— HCIOJIB30BaTh MOHATHS: Macca U pasMepbl MOJIEKYJI, TEIIIOBOE JBUKEHHUE aTOMOB U MOJIEKY!I,
arperaTHbIe COCTOSIHMS BEIIECTBA, KPUCTAJUINYECKHE U aMOp(HBIE Tella, HACBIIICHHBIA U HEHACHI-
LICHHBIN [1ap, BIaXXKHOCTh BO3/1yXa; TEMIEPATypa, BHYTPEHHSSI SJHEPIUs, TEIUIOBOM JBUTATEIb;
AJIEMEHTAPHBIN ANEKTPUUECKUH 3apsif, JIEKTPUUECKOE 10JI€, IPOBOJIHUKHU U JUAIEKTPUKH, TOCTOSHHBIN
ANEKTPUYECKUI TOK, MArHUTHOE I0JIE;

— pa3nuyaTh sIBICHUS (TETUIOBOE pacIIMPEHUE/CKaTHE, TeIIoNepeaya, TEIIOBOE PaBHOBECHE,
CMauMBaHUe, KalWLISIPHBIC SIBJICHUS, HCTIApEHUE, KOHICHCAIIHS, TUIABJICHUE, KPUCTAIUTU3AIUS
(oTBepaeBaHmE), KUTMICHUE, TEIUIONEpeaaya (TETUIONPOBOIHOCTh, KOHBEKIIHS, U3TyUYEHHUE); FJCKTPU3ALIUS
TEJI, B3aUMO/JICHCTBUE 3apsI0B, ACHCTBUS SJICKTPUIECKOTO TOKA, KOPOTKOE 3aMBbIKaHUE, B3aUMOICHCTBHUE
MarHuToB, I€MCTBUE MArHUTHOTO MOJIS Ha MPOBOAHUK C TOKOM, SJIEKTPOMArHUTHAs WHAYKIIKSA) TIO OTH-
CaHUIO X XapaKTEPHBIX CBONCTB U HA OCHOBE OMBITOB, IEMOHCTPHUPYIOUTUX TaHHOE (PU3UIECKOE
SIBJICHUE;

— pacro3HaBaTh NPOSIBICHUE U3YUYEHHBIX (DU3UUECKUX SABJICHHUN B OKpY’KalOIIEM MHUpE, B TOM YHCIIe
¢bu3nyeckue SBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHNUE U KalUJUIIPHbIE SBJICHUS B IPUPOJE,
KpHUCTaJIbl B ipupoe, n3inydenue ConHua, 3aMep3aHue BOA0EMOB, MOPCKHE Opu3bl, 00pa3oBaHue
pOCHI, TyMaHa, UHEesl, CHETa; 3JEKTPUUECKHUE SIBJICHUS B aTMocdepe, HIEKTPUIECTBO KHUBBIX OPraHU3MOB;
MarHuTHOE T1oJIe 3eMJIH, Apeii( MO0 COB, POJIb MATHUTHOTO TIOJIS UI ’KU3HU Ha 3eMile, OIIpHOe CHU-
SIHUE; TIPU 3TOM NIEPEBOIUTH MPAKTHUECKYIO 3a/1auy B yUeOHYIO, BBIICTATH CYILIECTBEHHbIE
CBOWCTBa/MpU3HAKU (PU3NUECKUX SIBICHHIA;

— OIMCHIBATh U3YYCHHBIC CBOMCTBA TeJ U (PU3NYECKHE SBICHUS, UCIIONB3Ys (PU3NUECKIE BETHUNHBI
(TemriepaTypa, BHYTPEHHSSl SHEPTUsl, KOJIMYECTBO TEIUIOTHI, Y/EJIbHas TEIIOEMKOCTb BEILIECTBA,
yJeJIbHas TeTJI0Ta IUIABJICHUs, yAEIbHAS TeIUIOTa Iapoo0pa30BaHus, yaelbHas TEIUIOTa CTOPaHUS
TOTLIMBA, KO3(PPHUIIMEHT MOJIE3HOTO JEHCTBUS TEIIIOBOM MAIIMHBI, OTHOCUTENbHASI BIAYKHOCTh BO3/1yXa,
DIIEKTPUYECKUH 3apsill, CUIIA TOKA, JIEKTPUYECKOE HAIIPSHKEHNE, COTPOTUBIICHUE TPOBOJHHUKA, YACIBHOE
COMPOTUBIICHUE BEIIECTBA, pab0Ta ¥ MOIIHOCTb NEKTPUUYECKOTO TOKA); IPU OMHCAHUN TPABUIIBHO
TPaKTOBATh (PU3MUECKHUI CMBICI UCTIOJIB3YEMBIX BEJIMYMH, 0003HAUEHUS U €AUHULIBI (PU3HMUECKUX
BEJIMYMH, HAXOAUThH (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTMMH BETUYMHAMU,

CTPOUTH T'PAPUKHA U3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIIUYNH;

— XapaKTepu30BaTh CBOWCTBA TeJl, (PU3MUYECKUE SIBJICHUS U MPOLIECCHI, UCIIOb3YsI OCHOBHbBIE
MOJIO’KEHHUSI MOJIEKYIISIPHO-KUHETUYECKON T€OPUH CTPOEHUS BEIIECTBA, MPUHIIUII CYNIEPHIO3UIIMH MTOJIeH
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHsI 3apsa/a, 3akoH Oma 7S ydacTka 1emu, 3akoH Jxoyns -
Jlenna, 3aK0H COXpaHEHHsI SHEPTUU; TIPU ITOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA U 3aIMHCHIBATh
€ro MaTeMaTU4YeCKOE BHIPAKEHUE;

— OOBSICHATH (PU3UUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTYaIUi
MIPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BIABIATH IPUUUMHHO-CIIECTBEHHBIE CBSI3U, CTPOUTH 00bsIC-
HeHHe U3 | - 2 TOrUYecKUX 1IaroB ¢ ornopoi Ha 1 - 2 u3yueHHBIX CBOMCTBA (PU3UUECKUX SIBICHHIA,

(bU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; perIaTh pacuéTHbIE 3a/1auu B 2 - 3 IeHCTBHS, UCTIONb3YS



3aKOHBI U (POPMYITBI, CBSI3bIBAIOLINE (PU3NUYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a yCIOBHS 3a7aun
3aMMChIBaTh KPATKOE YCIOBHE, BBISBIISITh HETOCTATOK JAHHBIX IS PEIICHUS 3aJa4H, BEIOUPATh 3aKOHbI
1 GopMyIibl, HEOOXOIUMBIE JUIsl €€ PelleHus], IPOBOIUThH PACcYEThl U CPABHUBATH MOJIYUEHHOE 3HAUCHUE
¢bu3nyecKoil BeIMYMHBI C U3BECTHBIMU JAHHBIMU;

— PpacClio3HaBaThb HpO6J’IeM]':>I, KOTOPBIC MOKHO PCHINTDL ITPHU ITOMOIIA (1)I/I3I/I‘IeCKI/IX MCTOHOB; UCIIOJIb3YH
OIMMHUCAHUC UCCIICAOBAHUS, BBIACIIATE IIPOBEPACMOC IIPEATIOIOKCHNUE, OLICHHUBATD ITPABUJIIBHOCTD IMOPAJAKa
MMPOBCACHUA UCCIICNOBAaHN, ACIaTh BBIBOIBI;

— MPOBOAUTH OMBITHI 10 HAOTIOACHUIO (GU3NIECKUX SIBICHUHN WIN (U3HMUECKUX CBOWUCTB TEI
(KanWIISIPHBIE SIBJICHUS, 3aBUCUMOCTbD JJABJIICHHUS BO3/yXa OT ero 00bEMa, TeMIIepaTyphl; CKOPOCTH IPO-
1[ecca OCTHIBAHMS/HATPEBAHUS MPU U3TYYCHHUH OT LIBETA U3Ty4aroIeH/moraomaromneil HoBepXHOCTH;
CKOpPOCTb HCHIAPEHHUS BOJABI OT TEMIIEPATYPHI )KUAKOCTU U ILUIOLIAAU €€ MOBEPXHOCTH; JJICKTPU3ALMUS TEIl
Y B3aUMOJICMCTBUE JIEKTPUUYECKUX 3aPSA0B; B3aUMOICUCTBUE IOCTOSIHHBIX MArHUTOB, BU3yAJIM3alUs
MAarHUTHBIX TOJIEW MOCTOSIHHBIX MarHUTOB; JE€HCTBUS MATHUTHOTO IOJISI HA IPOBOJHUK C TOKOM,
CBOICTBa 2JIEKTPOMAarHuTa, CBOMCTBA AIEKTPOIBUTATENS TIOCTOSHHOTO TOKa): (OPMYyITUPOBAThH
MIPOBEPsIEMBbIE MPEIOIOKEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOT0 000PYAOBaHUS; ONTUCHIBATH

XOJ1 OTIbITa U OPMYIIMNPOBATH BHIBOJIBI,

— BBIIIOJIHATH NPAMBIC USMCPCHUA TEMIICPATYPHhI, OTHOCHTCIIFHOU BIAXKHOCTH BO3/1yXa, CUJIbI TOKaA,
HAIPsKCHUA C UCITOJIB30BAHHUEM aHAJIOTOBBIX HpI/I60p0B U JaTYUKOB (bHSI/I‘-IGCKI/IX BCJIMYMH, CPAaBHUBATh

Pe3yIbTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COTIOTHOM MOTPEIIHOCTH;

— MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BEJIMUMHBI OT IPYroi ¢
MCIOJIb30BaHUEM IPSIMbIX U3MEPEHUH (3aBUCUMOCTh COIIPOTUBIICHHS MPOBOJHUKA OT €r0 JUIMHBI,
TUIOLIA/IA TTOTIEPEYHOT0 CEUCHHUS U YACIBHOTO COMPOTUBIICHUS BEIIECTBA TPOBOAHHKA; CHIIBI TOKA,
UAYLIETO YePE3 MPOBOJHUK, OT HANPSKEHHsI HAa IIPOBOIHUKE; UCCIIEI0BAaHUE NTOCIIEJ0BATEIBHOTO U Ta-
palIeNbHOTO COEIMHEHHH MPOBOJHUKOB): IJIAHUPOBATh UCCIEA0BaHNE, COOMPATh YCTAHOBKY U
BBITMOJIHATH U3MEPEHUS, CIEys MPEeAI0KEHHOMY TUIaHy, GUKCHUPOBATh pe3yibTaThl OTYy4YEHHOU
3aBHCHMOCTH B BHJI€ TaOIUI] U rpauKOB, JAeNaTh BBIBOABI IO Pe3yabTaTaM UCCIIEA0BAHUS;

— MNOPOBOAUTH KOCBCHHLIC U3MCPCHUA (1)I/I3I/IquKI/IX BCIIMYHH (YI[eJ'IBHaSI TEINIOEMKOCTD BCIICCTBA,
COIIPOTUBJICHUC IIPOBOJHHUKA, pa60Ta 1 MOIITHOCTB 3JICKTPUYCCKOT' O TOKa)I IJIaHUPOBATb U3MCPCHUA,
CO6I/IpaTB 9KCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICOYS HpeI[HO)KeHHOﬁ HWHCTPYKIHH, U BBIYUCIIATH
3HA4YCHUEC BCIINYUHDI,

— co0roaTh MpaBuiIa TEXHUKK 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000pYI0BAHHEM;

— XapakTepU30BaTh NPUHIIHIIBI JEHCTBUS N3YUYEHHBIX MPHOOPOB U TEXHHUECKUX YCTPOHCTB C OMOPOM
Ha UX ONMCaHUA (B TOM YHCJIE: CUCTEMA OTOIUIEHHS JOMOB, TUTPOMETp, TapoBasi TypOUHA, aMIIEPMETD,
BOJIETMETP, CYETUHK IEKTPHUUECKON SHEPTHH, IIEKTPOOCBETHTEIbHbIE TPUOOPHI, HATPEBATEIbHBIC
AIIEKTPONPUOOPHI (IPUMEPHI), AIEKTPHUYECKHIE TPETOXPAHUTEIH; SIEKTPOMArHHT, 3JICKTPOIBUTATENb
MOCTOSTHHOTO TOKA), MCTIOJIb3YSI 3HAHUS O CBOMCTBAX (DU3MUYECKUX SIBICHUH M HEOOXOAUMBIE

(1)I/ISI/I‘-I€CKI/IG 3aKOHOMCPHOCTH;,

— pacro3HaBaTh POCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPUTENbHBIE TPUOOPHI IO CXEMaM U
CXeMaTUYHBIM PUCYHKaM (KHJKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, JIBUTATEIIb
BHYTPEHHETO CTOpaHMs, JJIEKTPOCKOII, PEOCTAT); COCTABIISATH CXEMBbI JIEKTPUUECKUX IIeTei ¢
MOCJIeI0BATEIbHBIM U MapajuleIbHbIM COETUHEHUEM 3JIEMEHTOB, pa3jindasi yCIOBHbIE 0003HAUEHUS
AJIEMEHTOB JJIEKTPUYECKHX LICTIEH;

— IIPHUBOAUTDH HpI/IMepLI/ HaxXoauThb HH(bOpMaHPIIO O IMpuMEepax MpakKTUICCKOro MCITOJIb30BAHUA



(bu3HYECKUX 3HAHWI B TIOBCETHEBHOM KU3HU JIsl o0ecrieueHus: 6e30MmacHOCTH pu o0palieHuu ¢ npubo-
paMH U TEXHHYECKUMH YCTPOHCTBAMHU, COXPAHEHHS 3I0POBbBS U COOJIIOJICHHUS HOPM SKOJIOTUIECKOTO
MIOBEJICHHSI B OKPYIKaIOIIeH Cpeie;

— OCYHICCTBJIATE IIOMUCK I/IH(I)OpMaI_II/II/I (bI/ISI/I‘ICCKOFO COACPpIKaHUA B CETU I/IHTCpHeT, Ha OCHOBC
AMEIOIIUXCS 3HAHUM 1 HYTéM CpaBHCHUA OAOIIOJIHHUTECIIbHBIX HCTOYHHUKOB BBIACIIATH I/IH(I)OpMaI_II/IIO,
KOTOpas sABJISACTCA HpOTPIBOpG‘IHBOfI HJIM MOXKET OBITh HGHOCTOBCpHOﬁ;

— HCIIOJIb30BaTh MPH BBIMOJIHEHUH YUEOHBIX 3aJJaHUH HAYYHO-TIOMYJISPHYIO JIUTEPATypy PU3NUECKOTO
COJZIep>KaHUs, CIPaBOYHbIE MaTepUabl, peCypchl ceTH MIHTepHET; BIageTh NpuéMamMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus MH(YOPMAIIMH U3 OJJHOM 3HAKOBOI CUCTEMBI B APYTYIO;

— co3J1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COO0IEeHMs, 000011ast HHPOPMALIHIO U3
HECKOJIbKUX UCTOUYHUKOB (PU3UYECKOT0 COACPIKAHUS, B TOM UUCIIE IyOIMYHO MPEACTABIATH PE3yJIbTaThl
MPOEKTHOMN MJIM UCCIIE0BATEIbCKOM IeATEIbHOCTH; IPH 3TOM T'PaMOTHO MCIIOJIb30BaTh U3y4EHHBIN

NOHSATUIHBIN anmapaT Kypca (PU3HMKH, CONPOBOX/IATh BHICTYIUICHUE MPE3EHTALINEH;

— TIpY BBITIOJHEHUH YICOHBIX TPOEKTOB M HCCIIEAOBAHNUN (PU3HMUECKUX TPOIIECCOB PACIIPEICIISATh
00SI3aHHOCTH B TPYIITE B COOTBETCTBHUH C IMOCTABIICHHBIMH 33/1a4aMHU, CJICIUTh 32 BHITIOJTHCHUEM IJIaHa
JIEHCTBUI M KOPPEKTHPOBATH €r0, aJICKBATHO OIICHUBATH COOCTBEHHBIN BKJIA]l B ACSATEILHOCTD TPYIIITH;

BBICTPAaNBATh KOMMYHHKATHUBHOC BSaHMOﬂeﬁCTBHG, MMPOSABJIAA TOTOBHOCTH pa3peilaTh KOH(bJ'II/IKTI)I.



TEMATHYECKOE IINTAHUPOBAHHUE

BeliecTea

aTOMHO-MOJICKYJIIPHOM CTPOCHHH BEILIECTBA: OIBITHI C Pac-
TBOPEHUEM PaA3JIMUHBIX BEILECTB B BOJIE;

PenreHue 3aja4 10 OLEHUBAHHMIO KOJIMYECTBA AaTOMOB MIJIN MOJIEKYJI B
eanHUIe 00bEMA BEIIIECTRA;

AHanu3 TeKCTa APEBHUX aTOMHUCTOB (HampumMep, GparMeHTa Ho3Mbl
JIykpeuust «O npupoze Beeii») ¢ n3inoxeHneM 000CHOBaHHH
aTOMHOM runoTessl (cMbIcioBoe uTeHue). OneHka yoeuTeIbHOCTH
3THX 000CHOBAHMIA;

OO6BbsicHEHHE OPOYHOBCKOTO ABHKEHHUS, ABICHUS T y3uun
pas3nuuuii Mexy HUMH Ha OCHOBE MOJIOXKEHUIT MOJIEKYIIIPHO-
KHHETUYECKOH TEOPUHU CTPOCHUS BEILECTBA;

OO0BACHEHNE OCHOBHBIX Pa3]IM4Ni B CTDOCHUHM Ta30B, JKUAKOCTEH 1
TBEPJBIX TEJI C UCIIOIB30BAHHEM TTOI0KEHUN MOJICKYIISPHO-
KHHETUYECKOH TEOPUHU CTPOCHUS BEILECTBA;

ITpoBeneHUE ONMBITOB MO BHIPALIMBAHUIO KPHCTAIUIOB TOBAPEHHO
COJIM WJIM caxapa;

ITpoBeneHue u 0OBSICHEHUE ONBITOB, IEMOHCTPHPYIOIIUX
KalWULSIPHBIC SBICHUS U SBICHUE CMAYNBAHUS;

OO0BsACHEHNE POJIH KAMMJUIAPHBIX SBICHUI 1JIs TOCTYIUICHUS BOJBI B
opranusm pactenunit (MC — Ouonorus);

Habnronenue, npoBeicHNE U 00BSICHEHHE OIBITOB 110 HAOIOJCHUIO
TEIUIOBOTO PACIIUPEHUS Ia30B, XKUIKOCTEH U TBEPIBIX TEIT;
OO6BsicHeHHE COXpaHEeHHs 00bEMa TBEPABIX TEI, TEKY4EeCTH
JKUJKOCTH (B TOM YHUCIIE, PA3HHULIBI B TEKYYECTH JUIS Pa3HBIX
KHUIKOCTEH), TaBJICHNUS Ta3a;

IIpoBeseHUE ONBITOB, AEMOHCTPUPYIOIIUX 3aBUCHMOCTb JIaBICHHS
BO3/yXa OT €ro 00b&Ma U HarpeBaHUs MIIN OXJIXKACHUSA, U UX
00bSICHEHHE HA OCHOBE aTOMHO-MOJICKYJISIPHOT'O YUCHUS;

AHanu3 MpaKTUYECKUX CUTYallUi, CBA3aHHBIX CO CBOHCTBAMHU Ia30B,
KUAKOCTEH U TBEPJIBIX TEI;

Ne | HaumeHoBauue Koauyectso yacos Buab! JesiTebHOCTH DuexTponnbie (LM(GPOBLIE) 00pazoBaTeIbLHbIE PECYPCHI
n/n | pasesioB U TeM
IpOrpaMMsI BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoTsI padoThsl
1.1. | Crpoenne u cBoiicrea | 7 0 0 Ha6uro1eHre 1 MHTEPIIPETAINS OIBITOB, CBUAETEIBCTBYIOINX 00 http://school-collection.edu.ru http://fcior.edu.ru
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http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-edu.ulsu.ru
http://www.all-fizika.com/

http://interneturok.ru/ru

http://elkin52.narod.ru/ http://www.all-fizika.com/
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TenjioBbie nmpoueccol
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O00cHOBaHUE IPABUII U3MEPEHUS TEMIIEPATYPBI;

CpaBHEHHeE Pa3IH4HbIX CIIOCOOOB U3MEPEHHUS U LIKAJ TEMIIEPATYPhI;
HaGutoneHne 1 00bsICHEHUE ONBITOB, IEMOHCTPHP YIOIIUX
U3MEHEHUE BHYTPEHHEH SHEPI UM Tella B pe3ybTaTe TeIUIonepe1aun
1 paboThl BHELIHUX CHIT;

HaGuoneHne 1 00bsICHEHHUE OIBITOB, 00CYKACHHUE IPAKTUYECKUX
CUTYalUii, IEMOHCTPUPYIOLINX PA3JINYHBIE BUIbI TEIIONEPEIAYN:
TEIUIONPOBOAHOCTD, KOHBEKIIUIO, U3ITyUEHUE;

HccnenopaHue siBIEHUs TEILIOOOMEHA TIPU CMELTMBAHUH XOJIOAH O
U ropsiueit BOJbl;

HabnroaeHue ycTaHOBIICHHS TEIUIOBOIO PABHOBECHUS MEXIY ropsiuei
U XOJIOAHOM BOJIOH;

OmnpezeneHne (M3MepeHne) KOTUYECTBA TEIIOThL, TOJIy4€HHOTr0
BOJIOH IIPU TEMII000OMEHE € HArPEThIM METAJUTHYECKUM LIHIUHIPOM;
OmnpeneneHue (M3MepeHne) yaeabHON TEII0OEMKOCTH BEIIECTBA;
Peuienue 3a1ay, CBSA3aHHBIX C BBIYUCICHUEM KOJIHYECTBA TEILIOThI U
TEIIOEMKOCTH IIPU TEIIIO0OMEHE;

AHa3 CUTyalnii MPaKTHYECKOr0 UCTIONIB30BAHUS TEIIOBBIX
CBOMCTB BEIIECTB M MaTepHaloB, HAPUMED B LIEJIAX dHeprocoe-
PEKEHUS: TEIUIOU3O0IIALIHSA, SHEProcOeperaroiue Kpbliiu,
TEPMOAKKYMYJIATOPBI U T. 1.;

HaGutoneHue siBICHUI HCIapeHHs U KOHICHCALlNY;

HccnenoBaHue mpouecca UCIapeH s pa3InyHbIX XKUIKOCTEH;
OOBbsCHEHHE SABICHHI HCIIAPEHHS 1 KOHICHCALUH HA OCHOBE
aTOMHO-MOJICKYJISIPHOTO yUCHHUS;

HabnroneHue 1 00bsSCHEHNE IPOLECcCa KUIICHHS, B TOM YHCIIe
3aBHCHMOCTH TEMIIEPATYPbI KUIIEHUS OT JABICHHUS;

Omnpezenenne (M3MepeHne) OTHOCUTEIbHON BIIaXKHOCTH BO3/yXa;
Habnroaenue mporecca IwiaBJIeHHs KPUCTAIMYECKOr O BEIECTBA,
HanpuMep JIbJa;

CpaBHEHHeE NPOLECCOB MIABICHUS KPHCTAINYECKUX TE U
pa3MsAryeHus IpH HarpeBaHUU aMOP(HBIX TelT;

Omnpenenerue (M3MEpeHNE) yACIbHON TEIUIOTHI MIABICHUS JIbJA.
OOBbsCHEHHE ABICHNUIT IIABJICHHS M KPUCTAIM3ALMU HA OCHOBE
aTOMHO-MOJICKYJISIPHOTO yUCHHUS;

Peurenue 3a1ay, CBSA3aHHBIX C BBIYUCIEHHEM KOJIMYECTBA TEILIOTHI B
Hpoleccax TeIUIonepeiady MPH IUIABICHUH U KPUCTAIIM3ALUH,
UCHAPEHNH U KOHJICHCALINH;

AHanu3 cuTyanui NpakTHIeCKOro MPUMEHEHUS SIBIICHUI TUIaBICHUS
U KPHCTAJUTH3ALHH, HAIPUMED, O y4CHUE CBEPXUUCTBIX
MaTepHaloB, ColeBasi rpeiKa  ap.;

Ananu3 paboThl ¥ 00bsACHEHHUE IPUHINIIA ISHCTBHS TEIUIOBOTO
JIBUTATEJIS;

BbIuuceHHe KOJINYECTBA TEILTOTHI, BBIACIAIONIEr0Cs IPU CrOPaHUH
pa3nuuHBIX BUaOB TorutuBa, u KI1J] neuraTens;

OO6cyxIeHHE IKOTOrHYECKUX MOCIIEICTBHI HCIIONIb30BaHUS
JIBUraTesiell BHYTPEHHET0 CropaHus, TEIUIOBBIX U THIPO3IIEK-
tpocranuuit (MC — sKoorus, Xumus);

http://school-collection.edu.ru http://fcior.edu.ru
http://lwww.fizika.ru http://college.ru/fizika/
http://lwww.school.mipt.ru http://kvant.mccme.ru/
http://lwww.e-science.ru/physics http://nano-edu.ulsu.ru
http://www.all-fizika.com/

http://interneturok.ru/ru

http://elkin52.narod.ru/ http://www.all-fizika.com/
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2.1. | DaekTpuyeckue 7 HaGunroaeHue 1 poBeieHUE ONBITOB 110 SJICKTPHU3ALUH TEI IPU http://school-collection.edu.ru http:/fcior.edu.ru
3apsiibl. 3apsisKeHHbIe CONPUKOCHOBEHUH M MHIYKIHEH; http://www.fizika.ru http://college.ru/fizika/
TeJIAa H UX HaGroneHue u 00bsICHEHHE B3aUMOIEHCTBHUS OMHOUMEHHO U http://www.school.mipt.ru http://kvant.mccme.ru/
B3aHMojeiicTBHE Pa3sHOMMEHHO 3apsKCHHBIX TEJ; http://lwww.e-science.ru/physics http://nano-edu.ulsu.ru
OOGBsiCHEHHE IPUHIKIIA JSHCTBUS 3JIEKTPOCKOIIA; http://www.all-fizika.com/
OOGBsiCHEHHE SABJICHUIT AICKTPU3ALIUH [TPU COITPUKOCHOBEHUH TEJ H http://interneturok.ru/ru
HHAYKLHEH ¢ HCIO0Ib30BaHUEM 3HaHHI 0 HOocUTEIsiX anekrpuyeckux | http://elkin52.narod.ru/ http://www.all-fizika.com/
3apsII0B B BEIIECTBE;
Pacnio3naBanue u 06’bﬂCHEHHe SIBJICHHUM OQJICKTPpHU3aluH B IO~
BCCAHEBHOM XKU3HHU;
HaGuoneHne 1 00bsICHEHUE ONBITOB, HTIOCTPUPYIOIIUX 3aKOH
COXPAHEHHS DIEKTPHIECKOr0 3apsifa;
HaGutoeH1e OIBITOB 110 MOAEIMPOBAHUIO CHIIOBBIX JINHUI
DJIEKTPUYIECKOT O IIOJIA;
HccnenoBanue neCTBUA 2IEKTPUUECKOTO OIS HA IPOBOJHUKY U
JUDJICKTPUKH,
2.2. | HocTostHHBII 20 HaburoneHue pasinyHbIX BUIOB A€HCTBHSA IEKTPUYECKOr0 TOKA U http://school-collection.edu.ru http://fcior.edu.ru

Z)J'leKTpPl'-lecKl/lﬁ TOK

00HapyKeHHE 3TUX BUJIOB JICHCTBH B IOBCEHEBHOH JKH3HHU;
COopKa ¥ CTIBITAaHUE NIEKTPUUECKON LEMH MOCTOSHHOIO TOKa;
H3mMepenue cuilbl TOKa aMIIEPMETPOM;

H3MepeHue 31eKTPUYECKOro HaNPsKEHHs BOIBTMETPOM;
IpoBenenue u 00bACHEHUE OINBITOB, IEMOHCTPUPYIOIUX
3aBHCHMOCTb JIEKTPUYECKOT0 CONPOTHUBIIEHUS IPOBOTHHUKA OT €r0
JUIMHBI, IUTONIA M NONEPEYHOro CEYeH s U MaTepHana;
HccnenoaHue 3aBUCMMOCTH CHIIBI TOKA, IPOTEKAOIIETO YEPe3
PEe3UCTOp, OT CONPOTUBIIEHHUS PE3UCTOPA U HANIPSHKEHUSHA
pesucrope;

IpoBepka npaBuIa CI0KEHUS HAIPSKEHHH IPH IIOCIIEJ0BATEIbHOM
COE/IMHEHHH JIBYX PE3UCTOPOB;

ITpoBepka npaBuia JUls CHIIbI TOKA IIPYU Napajule]IbHOM COeAMHEHUT
PE3UCTOPOB;

AHanu3 CUTyalui Mocie10BaTeNbHOr0 1 MapajeabHoro
COE/IMHEHHUS IIPOBOJIHUKOB B IOMAIIHUX NEKTPUUECKUX CETSAX;
Pemenue 3aa4 ¢ ucrnonpzoBaHueM 3akoHa Oma 1 hopmyi pacuéra
3JIEKTPUYECKOI0 CONIPOTHUBIIEHHS ITPU I10CIIEL0BATENLHOM U
napauieIbHOM COEJMHEHHH IIPOBOJHUKOB;

OrmpeienieHne paboThl HIEKTPUUECKOr0 TOKA, IPOTEKAIOIIETO Yepes3
pesucrop;

OrmpejienieHUe MOIIHOCTH SJIEKTPHYECKOI0 TOKA, BbIAEIAEMOIl Ha
pesucrope;

HccnenoBanue 3aBHCUMOCTH CUIIBI TOKA YEPE3 JIAMIIOUKY OT
HaNpsHKEHUs Ha Hell;

Omnpenenenne KII1J] Harpearens;

HccnenoBanue npeodpa3oBaHust YHEPTUH IPH MOJbEME Tpy3a
3NIEKTPOJBUIATENEM;

OOBbsiCHEHHE YCTPOICTBA U IPUHLIUIIA ASHCTBUS JOMALIHUX
3JIEKTPOHATPEBATEIbHBIX IPUOOPOB;

OOBsICHEHHE IPUYHH KOPOTKOTO 3aMBIKAHHS U IPUHIINIIA AEHCTBUS
IUIABKUX TPEI0XPaHUTENEH;

Pemenue 3a1a4 ¢ ucnonab3oBanueM 3akoHa Jxoyns—IJlenna;
HabnroaeHue BOSHUKHOBEHHS DIIEKTPUYECKOr0 TOKA B XKHUAKOCTH;
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2.3. | MaruurTHble siBJICHUS 6 2 HccnenoBanue MarHUTHOIO B3aMMOJIEHCTBHSI TOCTOSHHBIX http://school-collection.edu.ru http://fcior.edu.ru
MarHuroB; http://www.fizika.ru http://college.ru/fizika/
W3yueHre MarHUTHOTO MOJIS TIOCTOSIHHBIX MarHUTOB IIPH UX http://www.school.mipt.ru http://kvant.mccme.ru/
00beIMHCHUH H Pa3/IeICHIUH; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
ITpoBeneHUE ONMBITOB MO BU3yaIH3aLMH 1101 MOCTOSHHBIX http://www.all-fizika.com/
MAarHUTOB; http://interneturok.ru/ru
N3yueHue sBICHUS HAMarHUYMBAHNUS BEILIECTBA; http://elkin52.narod.ru/ http://www.all-fizika.com/
HccnenoBaHue 1eHCTBUSA 3JIEKTPUUSCKOTO TOKA HA MATHUTHYIO
CTpPEIIKY;
IIpoBeneHUE OMBITOB, AEMOHCTPHPYIOIIUX 3aBUCHMOCTb CHJIBI
B3aMMOJIEHCTBUS KaTYIIKU C TOKOM U MarHUTa OT CHJIBI U Ha-
NpaBJICHHS TOKA B KaTYIIIKE;
AHanu3 CUTYyaluil IPAKTUYECKOro NPHUMEHEHHS IEKTPOMarHUTOB (B
OBITOBBIX TEXHUYECKUX YCTPOUCTBAX, IPOMBILIICHHOCTH,
MEJUIINHE);
W3yueHne neiicTBHS MarHUTHOTO TOJIS HA MIPOBOAHKK C TOKOM;
W3yueHne AeiCTBUS SIEKTPOABUTATEIS;
Wzmepenne KI1J] anekTpoaBUraTeIbHON yCTAaHOBKH;
Pacrio3HaBaHue 1 aHATH3 PA3THYHBIX IPHMEHEHUI ATEKTPO-
nBUraresiei (TpaHcopT, OBITOBBIE YCTPOICTBA U 1p.);
2.4. | DnexrpoMarHuTHast 4 0 OBITHI 110 UCCIIE0BAHUIO SBJICHUS JIEKTPOMArHUTHOM WHIYKIIUH: http://school-collection.edu.ru http://fcior.edu.ru
HHIYKIUs UCCIIeI0BaHUE U3MCHCHUH 3HAYCHUS U HANPaBICHUS http://www.fizika.ru http://college.ru/fizika/
WUHIYKIIHOHHOTO TOKa; http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/
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INOYPOYHOE IIVTAHUPOBAHUE

Ne | Tema ypoka Koan4yecTBo yacon Buapi,
n/n dopmbI
BCEr0 | KOHTPOJIbHBIE | IPAKTHYECKHE
KOHTPOJIsI
padoThbI padoThI

1. | OcHOBHBIE MOJOKEHUS 1 0 0 VYcTHbIi
MOJIEKYJISIPHO-KUHETUYECKOM OIIpoc;
TEOPUU CTPOCHHSI BEILIECTBA.
OMnBITHI, TOATBEPKAAIOIINE
OCHOBHBIE TTOJIOKECHUS
MOJIEKYISIPHO-KUHETUIECKOM
TEeOpUun

2. | Macca u pa3mepbsl aTOMOB H 1 0 0 YcrHbri
MOJIEKYI 0I1poC;

3. | Monenu tBépaoro, xuakorou |1 0 0 VY cTHBIA
ra3000pa3HOro COCTOSTHUN OTIpoc;
BEIIECTBA

4. | Kpucrammueckue u amopdusie |1 0 0 VYcTHbIi
TBEpABIE Tela OT1poc;

5. | O0bacHeHHE CBOICTB ra30B, 1 0 0 VceTHbIi
JKUJKOCTEN U TBEPABIX TEJI HA OIIpOC;
OCHOBE IOJIOKEHUI
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOpUHn

6. | CmauuBaHue U KaNWLISPHBIE 1 0 0 VYcTHbIi
asnenus. TernoBoe OTIpoC;
pacuMpeHue U cxxaTtue

7. | CamocrosiTenbHast paboTa 1o 1 0 0 [TuceMeHHbII
Teme «CTpoeHUe U CBOMCTBA KOHTPOJIb;
BEIICCTBA

8. | Temneparypa. BHyTpeHHss 1 0 0 YcTHbIl
SHEprus OIIpoC;

9. | CiocoObI m3MEHEHUS 1 0 0 YcTHbIH
BHYTPEHHEHN SHEPrUuu OIIpoC;

10. | Buasl Teruionepenayu: 1 0 0 VceTHBIH
TEIUIONPOBOAHOCTh, KOHBEKITHS, OTIpoC;
U3ITy4eHHE

11. | KonnuecTBO TETUIOTHI 1 0 0 YcrHbrit

OIIpOC;




12. | YaenpHast TEINIOEMKOCTD Ycerabei
BEILIECTBA Ompoc;

13. | Pemrenue 3ama4, CBI3aHHBIX C YcTHBIN
BBIYKMCIICHHEM KOJIMUYECTBA OTpoc;
TEIUIOTHI U TEMIIOEMKOCTH IIPU [TucemeHHbI
TEII000MEHE KOHTPOJIb;

14. | JJTabopaTtopnas pabota Nel nmabopaTopHas
«HMccnenoBanue sABIEHUS pabora;
Ter1000MeHa P CMENIUBaHUH
XOJIOJTHOW U TOPsTYEH BOIBD)

15. | JJTabopaTopHas pabota Ne2 nabopaTopHas
«Ornpenenenue yaenbHON pabora;
TEIJIOEMKOCTH BEILIECTBA

16. | DHeprus TorIuBa. Y AeibHAS YcTHBIA
TEIJIOTa CTOPAHUS OTpoc;

17. | 3akoH coxpaHeHUs U YcTHbI
MpEeBpaIICHUS YIHEPTUU B OTIpOC;
MEXaHUYECKHUX U TETUIOBBIX
mpoiieccax

18. | KonTponbHas pabota Nel mo KonTponbHas
teMe «TeruoBble IBICHUSD) pabora;

19. | [maBneHue u OTBEpICBAHHC YcrHbiid
KPUCTAJUTMYECKUX BEIIECTB OTIPOC;

20. | YaenbHad TEILIOTA ILIABICHUS YcTHBRIN

OIIpoC;

21. | Peurenue 3a7a4 Ha IUIaBJIEHUE U YceTHEIN
OTBEP/ICBaHUE OTIpOC;
KPUCTAJUIMYECKUX BEIIECTB

22. | ITapooOpa3oBaHue u VYcTHbi
KoHJeHcauus. Mcnapenue OIIpOC;

23. | Kunenue. Y aenpHas Teruiora VYceTHEIN
napooOpa3zoBaHus OIpoc;

24. | Peurenue 3agau. TermiooOMeH YcTHBIN
UTEIJIOBOE PAaBHOBECHE. OI1poc;
YpaBHeHHe TEII0BOTO OanaHca. [TucemeHHbI

KOHTPO!JIb;

25. | BnaxxHocTh BO3ayXa. nabopaTopHas

JlabopaTtopHnast pabota Ne3 pabora;

«OnpeneneHne OTHOCUTEIbHOM
BJIQYKHOCTH BO3yXa»




26. | IlpuHIHIIEI paOOTHI TETUIOBBIX YcTHbIl
JIBUTATEIIEN OIpoc;
27. | KIIJI TenoBOro aBuraTes. VcTHBIH
TeruoBbie IBUTATENHN U 3aIUATA OIIpoC;
OKpYKarollei cpeasbl
28. | KonrponbHas padora Ne2 1o Kontponsnas
TeMe «TeruIoBbIe MPOLECCh pabora;
29. | DnekTpu3aIus Tel. VYcTHblit
B3anmopeiictBue 3apsiKeHHBIX 0IIpOC;
Te
30. | 3akon Kymona YcrHbri
OIpOC;
31. | DnekTpudeckoe moie YcTHBIH
OIIpOC;
32. | IlpuHIMI CYTIepIIO3UIIHH VYcTHbIiI
ANIEKTPUYUECKUX TIOJICH. OIpoC;
Hocutenu 31ekTpudeckux
3apsIoB
33. | Ctpoenme aToma YcTHBIH
OIIpOC;
34. | [IpOBOIHUKY U JUDIIEKTPUKU YcTHBRIN
OIpoC;
35. | CamocrosTenpHas padoTa 1mo [TucerMeHHBIN
TeMe «DIIEKTPHUYECKUE 3apsIbl. KOHTPOJIb;
3apspKeHHBIC Tela U UX
B3aNMOCHCTBHEY
36. | DaeKTpUUECKUi TOK. VYcTHbIl
HcTouHnKy MOCTOSSHHOTO TOKA OIIpOC;
37. | DnekTpuyeckas 1erb YcrHbrit
OIIpOC;
38. | DnexTpuuecKkuil TOK B VYcTHbi
Metaiuiax. JlencrBus OIIpOC;
AIIEKTPUYECKOTO TOKA
39. | Cuua Toka YcTHbii
OIpoC;
40. | JTaboparopuast pabota Ne 4 o naboparopHas
Teme «COOpKa U mpoBepKa pabora;

paboThI AICKTPUUECKOH TIeTTH
MOCTOSIHHOTO TOKa




41. | DnexkTpuyeckoe HaupsHKEHUE VYcTHbI
OI1poC;

42. | JTaboparopHas pabota Ne5 nabopaTopHas
«M3mepeHue u peryinmpoBaHue pabora;
HATIPSDKEHUSD)

43. | ConpoTHBIICHHUE MPOBOTHUKA. YcrHbii
VY aenbHOe CONPOTHBIICHNE OT1poC;

44. | 3akon OMa JyIs yyacTKa Lenu YcTHBIN

OTpocC;

45. | Pemenue 3a/1a4y Ha pacyeT YcTHBIA

COTPOTUBIICHUS POBOTHUKA OT1poC;
[TucsMeHHbIN
KOHTPOJIb;

46. | JJTaboparoprast padota N6 naboparopHas
«3mMepeHne u peryiupoBaHue pabora;

CHJTBI TOK2»

47. | JJaboparopHas padota Ne 7 nabopaTopHas
«HccnenoBanre 3aBUCUMOCTH pabora;

CHJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa M HaNpsHKEHUS Ha
pe3ucrope»

48. | [locenoBarensHOE U YcTHBIN
napajuIesIbHOE COeTMHECHUE OTIpOC;
IIPOBOTHUKOB

49. | Pemenne 3a1a4 Ha COEINHEHNE YcTHBIN
MIPOBOIHUKOB Ompoc;

[IncemeHHbIM
KOHTPOJIb;

50. | PabGota u mMourHOCTH YcTHbIi
JIEKTPUYECKOTO TOKa 0I1poC;

51. | JJaboparopHas pabota Ne§ nabopaTopHas
«HccnenoBanue 3aBUCUMOCTH pabora;

CHWJIBI TOKA, WAYIIETO Yepe3
JaMIOYKY, OT HAMPsHKCHUS Ha
HEW»
52. | 3akoHn [[xoyns - Jlenna YcTHBIA

OIpoC;




53. | DnekTpudecKue ey u YcTHBIN
OTPEOUTEITN IICKTPUICCKOM OIpoC;
sHepruu B ObiTy. KopoTkoe
3aMBIKaHHC

54. | Pemenue 3agad Ha paboty u VYcTHbi
MOIIHOCTh AJIEKTPUIECKOTO TOKA OT1poC;

ITucemeHHbBIM
KOHTPOJIb;

55. | KonTponpHas pabota o Teme KontponbHas
«PaboTta 1 MOIITHOCTH pabora,;
ANEKTPHUUECKOTO TOKa»

56. | MarauTtHoOe mose VYcTHblit
IEKTPUIECKOTO TOKa. OTBIT OT1poc;
Opcrena

57. | IlocTosiHHBIE MAarHUTHI. YcTHbIi
MarnutHoe 1moJie 3eMJIn U ero OIpOC;

POJIb IS )KU3HU Ha 3emiie

58. | JlaboparopHas pabora Ne 9 naboparopHas
«M3yuenue nencTBus pabora;
MarHUTHOTO TIOJIS Ha
MIPOBOJTHHUK C TOKOM)

59. | JleficTBME MarHUTHOTO TIOJIS Ha YCTHBIN
MPOBOJTHUK C TOKOM. OIpoC;
DNeKTPOABUraTENb
MOCTOSTHHOTO TOKA

60. | JlaboparopHas pabota Nel( nmaboparopHas
«KoHcTpynpoBaHUe U U3ydeHUE pabora;
PabOThI AIEKTPOIBUTATEIISD

61. | CamocrosaTenbHas pabora 1mo VYcTHbi
TeMe «MarHuTHBIC SBICHUS OT1poC;

ITucemeHHbBIM
KOHTPOJIb;

62. | OneiTel dapages. SABnenne VYceTHEIN
AJIEKTPOMArHUTHOW HHYKIIUU OIIpOC;

63. | [IpaBuio Jlenna VYcTHblit

OIIpOC;

64. | Onexrporeneparop. CriocoOw! VYcTHbIi

TIOJTYYCHUS SIIEKTPUICCKON OIpoC;

SHEPruu




65. | DeKkTpoCcTaHIINU Ha 1 0 YcTHBIN
BO300HOBIISIEMBIX HCTOYHHUKAX OIIpoc;
HEPTUU

66. | IloBTopenue Tems! «TemnoBeie | 1 0 VYcTHbii
IpOIIECChDY OIIpOC;

67. | [ToBTOpEeHME TEMBI 1 0 VYcrHbrit
«IToCTOSTHHBIN AIEKTPUUECKUN Ompoc;
TOK»

68. | IloBTOopenue Tembl «MarHutHeie | 1 0 VYcTHbi
SIBTICHUS» OIIpOC;
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

A.B. Ilepormkun ®@usuka-8xi 2017 M. [Ipoda;
1

METOJUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

A.B. Ieppimkua @uznka-8xia 2017 M. Jlpoda

H.B. ®unonosny Meroanueckoe mocodue 2015 M. JIpoda

A.E. Mapon, E.A. Mapon CaMmocTosiTebHBIE U KOHTPOJIbHBIE paboThI-8 Kiacc 2017 M. Ipoda
B.B. IllaxmaToBa ,0.P. llledep Auarnoctuueckue padotsl -8 kiace 2016 M. [Ipoda

A.E. Mapon, E.A. Mapon, C.B. ITo3oiickuit Coopark Borpocos u 3agaa 2015 M. JIpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ruffizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/


http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOLHECCA

YYEBHOE OBOPYJOBAHHUE

Ob6opynoBanue kabuHeTa

1. Jocka yueOHast MarHuTHas 2

2 .Cton yunrenbckuit 1

3. Cryn yuutenbckuii 1

4.1Ixad 4

5. Cton yuennueckuii 18

6 .Ctyn yuennueckuii 36

7 .Crenn «KpaTHbie U J0JIbHBIE €AUHUITBDY 1

8. Tabnuna «Hekotopsix ¢puznveckux BenuuuH B cucteme CH» 1
9.IlpaBuiia mo TexHUKE 0€30MACHOCTH IMPH BBHIMOJIHEHHUE JJabopaTOpHOM paboTh 1
10. ITacnopt xabunera 1

11. HOyTOYK

12. nmpoektop

13. MY

OBOPYJIOBAHME JIJIs1 IPOBEJIEHUSI IABOPATOPHBIX, IPAKTHYECKHUX PABOT,
NTEMOHCTPALIUM

Taomuusl

8 kiacc

21 BHYTpeHHSS DHEPTHS.

22 Konu4yecTBO TETUIOTHI.

23 3aKOH COXpaHEHUs U MPEBPALICHUS YHEPTUH.

24 TInaBneHue U OTBEPI€BAaHNE KPUCTATUINYECKUX TE.
25 Hcnapenue. Kunenue.

26 BraxxHOCTh BO3TyXa.

27 Pabora rasza u napa mpu paciiupeHuH.

28 DnekTpu3anus Ted.

29 CTtpoeHue aTOMOB.

30 DnexTpuuecKuil TOK. DINEKTPUIECKas IeTb.

31 DnekTpuuecKuil TOK B METaJlIax.

32 DnexkTpuyuecKkoe HampsKEHHUE.

33 M3mepeHue CUITbI TOKA U HATTPSKEHHS.

34 DnexTpuueckoe CONMPOTUBICHUH € TPOBOAHUKA. 3aKkoH OMa I ydacTKa [eru.
35 YenbHO€ COMPOTHBIIEHUE TPOBOIHUKA.

36 IlocnenoBarenbHOE U MAapaIEIbHOE COEUHEHUE IPOBOJHUKOB.
37 MOITHOCTB AJIEKTPUIECCKOTO TOKA.

38 MarsuTHoOe€ MoJie.

JlabopaTopHoe 000opya0BaHUE:

Jlaboparopus L-muxpo






