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2. HOSACHUTEJBHASA 3AIINCKA

CopepxaHue mporpaMmbl HalpaBleHO Ha (OPMHUPOBAHHE €CTECTBEHHOHAYYHOM TIpaMOTHOCTH
yyaluxcs M OpraHu3alio u3ydyeHHs (GU3MKA Ha JEITeIbHOCTHOH OCHOBe. B Heil yuuThIBaroTcs
BO3MOXKHOCTH mHpeamera B peanuzaiuu TpeboBanuii ®PI'OC OOO Kk IUlaHUPYyEeMBIM JUYHOCTHBIM H
MeTanpeIMETHBIM Pe3yJibTaTaM 00YyUeHHs, a TAK)KE MEXKIIPEIMETHbIE CBA3M €CTECTBEHHOHAYUHBIX Y4eOHBIX
MPEAMETOB Ha YPOBHE OCHOBHOT'O 00IIIETO 00Opa30BaHuUs.

3. OBIIIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJMETA «®U3UKA»

Kypc ¢puzuku — cucreMooOpazyromuii 111 €CTeCTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB, TOCKOIBKY
(bU3UYEeCKre 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SBJICHUMN, N3Yy9aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMHUEH
n Qusndeckoil reorpadpueit. @u3nka — 3TO HpPEeaMET, KOTOPBHIH HE TOJIHKO BHOCUT OCHOBHOHM BKJIAJ B
€CTECTBEHHOHAYYHYIO0 KapTUHY MHUpPA, HO U NIPEA0CTaBISIET Hanboiee sICHbIe 00pa3iibl IPUMEHEHHSI HAYYHOT'O
MeTOa O3HAHUS, T.€. Crloco0a MoJIydeHUs JOCTOBEPHBIX 3HaHUH 0 Mupe. HakoHer, ¢pu3uka — 3To mpeamer,
KOTOPBIH HapsiAy C APYTUMH €CTECTBEHHOHAYUYHBIMU IIPEMETaMU JOJKEH 1aTh HIKOJIbHUKAM MPE/ICTaBIECHUE
00 yBJIEKaTeIbHOCTH HAYYHOT'O UCCIIEJOBAHUA U PAJOCTH CAMOCTOSATEILHOTO OTKPBITUSI HOBOT'O 3HAHUS.

OnHa U3 rNaBHBIX 3a7a4 (U3NYECKOro 00pa3oBaHUs B CTPYKType oOIIero oOpa3oBaHUsI COCTOHT B
(opMHpPOBaHNHN €CTECTBEHHOHAYYHOW IPaMOTHOCTH M MHTEpECa K HAyKe Y OCHOBHOM Macchl 00y4Yaromuxcs,
KOTOpbIe B JalibHeimeM OyayT 3aHATHl B caMbIX Pa3HO 0Opa3HbIX cdepax nesrenabHocTH. Ho He MeHee
BaXXHOH 3ajauell sBIseTCA BbISBIECHHE M NOJArOTOBKA TAJAHTIUBBIX MOJIOABIX JIIOJEH IS MPOJODKEHUS
oOpa3oBaHUS ¥ JaJTbHEWINEH TNPOPECCHOHAIBHON JEITeTbHOCTH B 00JacTH E€CTECTBCHHOHAYYHBIX
MCCIICZIOBAaHUI M CO3/aHUM HOBBIX TEeXHOJIOTHH. COTJIaCHO MPUHATOMY B MEXKIYHAPOIHOM COOOILECTBE
orpeJenenuto, EctecTBeHHOHay4YHast IPaMOTHOCTB — 3TO CIIOCOOHOCTh YeJIOBEKa 3aHUMaTh aKTUBHYIO IPaX-
JAHCKYIO MO3UIHIO 110 OOLIECTBEHHO 3HAYMMBIM BOIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €ro
FOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HIesMU. HaydyHOrpamMOTHBIM YEIOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXKIIEHHH IPOOJIEM, OTHOCSIINXCS K €CTECTBEHHBIM HayKaM H

TCXHOJIOTHUAM, YTO Tpe6yeT OT HCT'O CJIICAYHOIINX KOMIIETEHTHOCTEH
— Hay4YHO O0BACHATE SABJICHUS,
— OICHHUBATh U IIOHUMATH 0COOEHHOCTHU HAaYy4YHOT'O UCCJICAJOBAHUA,

— UHTEpIPETUPOBATH JAaHHBIE W HCIIOJIB30BATH HAYYHBIC JIOKA3aTENbCTBA JUIS MOTYYCHHS
BBIBOJIOB.
N3yuenne ¢u3nMku CoCOOHO BHECTH pPEIIAIONIMKA BKJIAJ B (POPMHPOBAHME €CTECTBEHHOHAYYHOMU
IPaMOTHOCTH 00YYaIOLIUXCS.

4. HEJIM U3YYEHUS YYEBHOI'O IIPEAMETA «®PU3UKA»

Lenn nsyyeHmnsa GusmnKM Ha ypoBHE OCHOBHOrO obuiero obpasoBaHus onpeaeneHbl B KoHuenuuu
npenoaaBaHua yyebHoro npeameta «Pr3mKa» B obpasosBaTesibHbIX OpraHusaumax Poccuiickon Pegepaumm,



peanusylowmx OCHOBHble 06weobpasoBaTenbHble NPOrpaMMbl, YTBEPXKAEHHOW peweHuem Konnermm
MwuHucTepcTBa nNpocselleHnsa Poccninckont Peaepaumm, npoTokon ot 3 aekabpa 2019 r. Ne MK4BH.

Llenn nsyyeHma Gpusmnku:

— npuoOpeTeHHe MHTepeca U CTpeMJIeHUS OOydaroluxcsi K HaydHOMY M3Y4YEHHUIO MPUPOIDI,
Pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

— Dpa3BUTHE IMPEJACTaBICHUM O HAYYHOM METOJe IO3HaHusi U  (OPMHUPOBAHUE
UCCIIEN0BATENIBCKOTO OTHOLICHUS K OKPYKAIOIIMUM SIBJICHUSAM;

— (QopmHpoBaHHE HAayYyHOTO MHPOBO33pEHHsI KaK pe3yibTaTa H3Y4YEHHS OCHOB CTPOCHHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

- (I)OpMI/IpOBaHI/IC HpeIlCTaBJ'IeHI/Iﬁ 0 poJn (I)I/I3I/II(I/I AJIL pa3sBUTHA APYIruxX CCTCCTBCHHBIX HAYK,
TEXHUKU U TCXHOHOFHﬁ;

— pa3BUTHE NPEJICTABICHUI O BOBMOXKHBIX chepax Oyayiiei mpodeccuoHalIbHOM AeSITeNbHOCTH,
CBSA3aHHOU ¢ (PU3MKOH, MOATrOTOBKA K JajbHENIIEMy 00YyUEHHUIO B 3TOM HalpaBICHUH.
JocTuxeHne aTux Uenein Ha ypoBHE OCHOBHOIoO obulero obpasoBaHusa obecneynsaeTca peeHnem

cneayoLmMX 3a4au:

— npuoOpeTeHHe 3HAHWH O JUCKPETHOM CTPOCHUHU BELIECTBA, O MEXAHWYECKHX, TEIUIOBBIX,
JIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJIICHUAX;

— TpuoOpeTeHUuEe YMEHHUIl OMUCHIBATh U OOBSACHATH (U3MUYECKUE SBJICHHS C HCIOJIb30BaHHUEM
MOJTYyYECHHBIX 3HAHUU;

— OCBOCHHC MCTOJOB PCIICHUSA HpOCTGfII.HHX paC‘IéTHBIX 3aJa4 ¢ UCIIOJIb30BaHHUCM (bI/ISI/I‘{eCKI/IX
MOI[GJIGﬁ, TBOPUYCCKUX U MMPAKTUKOOPHUCHTHPOBAHHBIX 3a/1a4,

— Pa3BUTHUC YMeHI/Iﬁ Ha6.]'IIOJIaTI) MIPpUPOAHBIC ABJICHHUA W BBINIOJIHATE OIIBITHI, J'Ia60paTOpHI)Ie
paGOTBI N SKCTICPUMCHTAJIbHBIC UCCJICAOBAHUA C UCITIO0JIb30BAHUECM U3MCPHUTCIIbHBIX HpI/I60pOB;

— ocBoeHHWE TmPUEMOB paboTel ¢ wuHMopManuend QUINIECKOr0 COACp)KAHUS, BKIIOYAs
WH(POPMAIIMI0O O COBPEMEHHBIX TOCTIKEHUSIX (DM3HMKH; aHAIN3 U KPUTHUYECKOE OICHUBaHHE
uHbopMaluy;

— 3HaKOMCTBO cO cdepamu NPOQPEecCHOHANBbHON NeATeIbHOCTH, CBSI3aHHBIMH C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAaHHBIMH HA TOCTIKEHUSIX (PH3UUIECKON HAYKH.

5. MECTO YYEBHOT' O IIPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBrn ¢ ®I'OC OO0 ¢usuka sBusieTcs: 00s13aTEILHBIM PEIMETOM Ha YPOBHE OCHOBHOTO
obuiero obpaszoBanus. JlanHas mporpamma InpeaycMaTpuBaeT u3ydeHue (Gpusukyd Ha 0a30BOM YpOBHE B 8
KJj1acce B 00bEMe 68 yacoB 1o 2 yaca B HEJIEIIIO.

6. COAEP)KAHUE YYEBHOT' O IIPEJIMETA

Paznen 1. TenoBble siBJIeHUS

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPUH CTPOEHHUS BelecTBa. Macca u pa3mepsl
aTOMOB U MOJIEKYJI. OIBITHI, MOATBEPKIAIOIINE OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Mopaenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSIHMIM BemecTBa. Kpucrammmaeckue u amopdHbie
tena. OOBsICHEHHE CBOMCTB ra3oB, KHUJIKOCTEH W TBEPIABIX TEJI HAa OCHOBE IOJIOKEHUH MOJIEKYISIPHO-
KMHEeTH4YecKo Teopun. CMauMBaHKE U KallWJUIAPHBIE sIBJIEHUS. TENI0BOEe paclIMpPEHUE U CKATHE.

Temneparypa. CBsA3b TEMIIEPATYpPbI CO CKOPOCTHIO TEIUIOBOT'O IBUKEHUS YaCTHULL.

Buytpennsis sHeprusi CriocoObl M3MEHEHHUs BHYTPEHHEHW SHEpruu: Terionepeadya U COBEpIICHHE

pa6OTI)I. BI/IJII)I TEILIONEpCaAavun: TCIIOMPOBOJHOCTh, KOHBCKIWA, U3JIYUCHUC.



KonnyecTBo TemnoTel. YienbHas TEIIOEMKOCTh BelllecTBa. TermIoo0MeH U TEeIIOBOE paBHOBECHE.
VYpaBHeHHe TenaoBoro 6ananca. [InaBneHue 1 oTBepieBaHNE KPUCTAUIMYECKUX BELIECTB. Y JeNIbHAast TeIIoTa
wiaBnenus. IlapooGpasoBanne u koHgeHcanus. Hcnapenune (MC). Kumenuwe. VYaenpHas Termiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUSI OT aTMOC(EpHOTO JaBiieHus. BiaxkHOCTh BO3TyXa.

SHGPFI/I}I TOILJIMBA. y,[[eHLHaH TCIJIOTA CTOpaHUsL.

[Mpuanune! padoTsl TerumoBbix apurareneidl. KIIJ[ temmoBoro nsuratens. TemsoBble ABHUTATENN U

3ammTa okpyxatomei cpeapl (MC). 3aKoH coXpaHEHUsS M TPEBPAIICHHS] YHEPTUHM B TEIJIOBBIX IMPOIECCax
(MO).

JleMOHCTpanuu

Hab6mronenne 6poyHOBCKOTO JBHKEHUS

Hab6monenue nuddysznm

HabGmroienue siBneHN cMauyMBaHUS ¥ KAWJUTSIPHBIX SIBICHUI

HabuntoieHne TemmoBoro paciivupeHust Tei

W3MmeHeHue naBieHus ra3a npyu U3MEHEHUH 00bEMa U HarpeBaHUU WU OXJIXKICHUH

[IpaBuna n3mMepeHus TeMnepaTypsbl

Buael remionepenaun

OxJax/ieHre Ipyu COBEPILIEHUU pabOTHhI
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HanCBaHI/Ie IIpr COBCPIICHUU pa6OTBI BHCIIHUMMU CUIIaMHU
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. CpaBHeHI/IC TEMI0EéMKOCTEe M Pa3JIMYHBIX BCIICCTB

[
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. HaOmronenue kuneHus
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. Habmroienue nocrostHCTBa TEMIIEPATYPHI NIPU IIABJICHUH
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. Mozenu TemIoBbIX ABUraTenei

JlabopaTopHblie padoThl U ONBITHI

OnbIThI 110 OOHAPY>KEHUIO TEUCTBUS CUIJI MOJIEKYJISIPHOTO TIPUTSIKEHUS

OnbIThI 10 BRIPALIMBAHUIO KPUCTAJJIOB TIOBAPEHHOM COJIM WIJIM caxapa

OMnBITHI 10 Ha6JIIOII€HI/IIO TCIUIOBOTO paClIMpPCHUA I'a30B, )KI/II[KOCTef/'I u TBépI[I)IX TCII

Onpenenenuie gaBieHUs BO3yXa B OajIOHE LIPUILIA
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OHBITBI, ACMOHCTPUPYIOIIHUE 3aBUCUMOCTL HABJICHUA BO34YyXa OT €ro 00béMa H HarpeBaHus HJIN

OXJIAXKJICHUA

6. HpOBepKa TUIIOTE3bl JIMHEMHOM 3aBUCHMOCTH IJIUHBI CcTOI0MKA KHUIKOCTHU B TepMOMeTqueCKOﬁ

TpyOKe OT TeMIIepaTyphl

7. HabOmoneHue M3MEHEHHsT BHYTPEHHEH SHEpruM Tejla B pe3yibTare Telionepenaud M padboThl

BHCIIHUX CHUJI

8. HccnenoBaHue sBICHUS TEII000MEHa Ipu CMCIIMBAHUHU XOJIOJHOH U FOpH‘-ICﬁ BOJIbI



9. OnpeneneHHe KOJIMYECTBA TCIUIOTHI, IIOJYYCHHOI'O BOAOM npu TEIUIOOOMEHE C HarpeTbIM

METAUTUYECKUM [HITUHAPOM

10. Ompenenenue yaenbHOMN TEIMIIOEMKOCTH BEIIECTBA
11. ViccnenoBanue mnporiecca UCIIapeHUst

12. Onpenenenne OTHOCUTEIIBHON BIAKHOCTH BO3/TyXa

13. Onpenenenue yaenbHOM TEIJIOTHI MJIaBICHUS JTbaa

Pa3nen 2. DiiekTpuyeckne U MATHUTHBIE SIBJIEHUSI

DnexTpuzanus Tel. J[Ba poja 3JMeKTpudecKux 3apsaoB. B3aumomecTBue 3apsoKeHHBIX Tell. 3aKOH
Kynona (3aBUCUMOCTD CHITBI B3aUMOJCHCTBHYSI 3aPSKCHHBIX TEJT OT BEJIMYUHBI 3aPSIOB U PACCTOSHUS MEXKIY
TeJIaMH).

Onektpuyueckoe moJie. Hampsok€HHOCTh  diekTpudeckoro moiisg.  [IpuHmum — cynepno3unuu
AJIEKTPUIECKUX T0JIeH (Ha Ka4eCTBEHHOM ypOBHE).

Hocurenn snexTpuueckux 3apsioB. OJIEMEHTapHbIM 3iekTpuueckuid 3apsa. CTpoeHue artoma.
[TpoBOAHUKY M TUAIEKTPUKH. 3aKOH COXPAHECHHSI SJICKTPHUECKOTO 3apsijia.

DNEeKTpUYecKHii TOK. YCJIOBHS CYIIECTBOBaHHS 3JEKTPHUUECKOro ToKa. VICTOYHMKH MOCTOSIHHOTO
ToKa. JIeMCTBUS SIEKTPUYECKOrO0 TOKa (TEIUIOBOE, XWMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHH TOK B
KHUJKOCTSAX M ra3ax.

Onextpuueckas Lenb. Cuiia Toka. DieKTpuueckoe HampsbkeHue. COINpOTUBIEHHE ITPOBOJAHMKA.
VYaenbHOE COMpOTUBICHHE BellecTBa. 3akoH Oma nns ydactka nenu. [locnenoBarenbHoe W mapauieaIbHOE
COEJIMHEHUE MPOBOJHUKOB.

PabGora u MomIHOCTH 3neKTpudeckoro Toka. 3akoH Jlkoyns— Jlenma. DnekTpuyeckue Henu u
NOTPEeOUTENH IEKTPUIECKOH sHeprun B ObITY. KOpoTKO€E 3aMbIKaHME.

[TocrostHHBIE MarHUTHL. B3auMopeicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHoe moje. MarHutHoe
noJie 3eMJIM M €To 3HaueHue NI >ku3HH Ha 3emiie. OnbIT Opcereaa. MarHUTHOE MOJI€ 31€KTPHUUECKOro TOKa.

[lpumMeHeHne 3JIeKTPOMAarHUTOB B TeXHUKE. [leficTBHE MarHUTHOTO TOJS HA MPOBOJHUK C TOKOM.
DneKTpOoABUTaTeb NOCTOSHHOrO TOKA. Mcronb30BaHue 3JEKTPOABUTaTENCH B TEXHUUECKUX YCTPONUCTBAX U
Ha TPaHCIIOPTE.

OnbiTel Dapanes. SBineHue saekTpoMarHuTHONM MHAYKUMH. [IpaBuio JleHma. DnexkTporeHeparop.
CriocoObI TOTyYeHUS INEKTPUUECKOM SHEPTUU. DIEKTPOCTAHIIUH HAa BO30OHOBIIIEMbIX HICTOYHHUKAX SHEPTUH.

JleMoOHCTpanuu

DJIeKTpHU3anus Tell

JIBa poza 3EKTPUYECKUX 3apsI0B U B3aUMOJEHCTBUE 3apSyKEHHBIX TEJl
YCTpOUCTBO U AEUCTBUE IEKTPOCKOIA

DnekTpocTaTHuecKast HHIYKIHS

3aKOH COXpaHEHUS PIEKTPUUECKUX 3aps/IOB
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HpOBO,Z[HI/IKI/I " JUDJICKTPUKU
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MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MO

HCTOYHHKN MOCTOSTHHOTO TOKA

JIeficTBHS 2IEKTPUYECKOTO TOKA

DIEKTPUYECKHUM TOK B )KUJIKOCTH

I'a3oBbI# pas3psin

N3mepenne cuibl TOka aMIepMeTpoM

M3MmepeHune 3JIeKTpUYeCKOro HanpsHKeHUsT BOJIBTMETPOM

Peocrat 1 marasus conpoTUBIEHUN

B3aumonelicTBre NOCTOSHHBIX MArHUTOB

MopenupoBaHre HEBO3MOKHOCTH Pa3eJICHHsI TIOJIF0OCOB MarHUTa
MoaenvupoBaHie MarHUTHBIX MOJIEH TOCTOSIHHBIX MarHUTOB

OmnsIT OpcTena

MarnuTtHO€ noJjie Toka. DJEKTPOMarHuT

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOAHUK C TOKOM 21 DIEKTpOaBHUraTeN b MOCTOSIHHOTO TOKA
HccnenoBanue sBiIEHUS 3JIEKTPOMArHUTHON WHYKIIMHA

OnbiTel @apanest

3aBUCUMOCTD HaIIPaBICHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHUS

9H€KTpOF€HCpaTOp IIOCTOAHHOI'O TOKa

JlabopaTopHble padoThI M ONBITHI

OnbITHI 10 HAOIIOAEHUIO JIEKTPU3ALUH TEJI UHAYKIUEH U IPH CONPUKOCHOBEHUN
HccnenoBanue qeicTBUS 3JEKTPUYECKOTO OIS HA POBOAHUKU U TUAJIEKTPUKH
COopka u mpoBepKa padOThI AIEKTPUUECKOM 1IETIH MOCTOSTHHOTO TOKA

N3mepenue u perynupoBaHHue CUJIbl TOKa

V3mepeHue 1 peryiupoBaHye HANPsHDKEHUS

HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKaA, UAYHICTO Y€PE3 PE3UCTOP, OT COIIPOTUBIICHUA PE3UCTOPA U

HAaIIpsPKCHUA Ha PE3UCTOPC

OHBITBI, ACMOHCTPUPYIOIIUC 3aBUCHUMOCTDH JJICKTPUYCCKOI'0 COINPOTHUBJIICHUA HNPOBOAHHWKA OT €ro

JUIMHBI, IJIOLAIA MTONIEPEYHOr0 CEYEHUS U MaTepuana

IIpoBepka npaBuiia CIOKEHMSI HANIPSKEHUN IIPU [IOCJIEJ0BATEILHOM COEIMHEHNH ABYX PE3UCTOPOB
[IpoBepka nmpaBuiia AJi CUJIbI TOKA MPH MAPAJJIEIbHOM COEUHEHUH PE3UCTOPOB

Onpenenenuie pabOTHI AIEKTPUUECKOTO TOKA, UIYILErO Yepe3 Pe3ucTop

Onpenenenrie MOIHOCTH IEKTPUYECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, MAYILETO YEPE3 JIAMIIOUKY, OT HANPSKEHUS Ha HEl



13. Onpenenenue KIIJI narpeBatens

14. ViccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSTHHBIX MarHATOB

15. M3yueHre MarHUTHOTO TIOJISI TOCTOSTHHBIX MarHUTOB TIPU UX OOBbETMHEHNH U Pa3/IeICHUN
16. UccnenoBanue NeicTBUS 3JEKTPUIECKOIO TOKA HA MAarHUTHYIO CTPEJIKY

17. OnbITHl, 1EMOHCTPUPYIOIIKE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KaTYIIKH C TOKOM M MarHura oT

CHJIBI TOKA U HANpaBJIEHUs TOKA B KaTyILIKe
18. M3yueHue AeiicTBUS MAarHUTHOTO TOJISE Ha MTPOBOJIHUK C TOKOM
19. KoHctpyupoBanue 1 H3y4eHre paOdOThI JIEKTPOABHTATEIS

20. Nzmepenne KIIJI snekTpoaBUTaTEIbHON YCTAaHOBKH

21. OneITHL 1O HUCCIICAOBAHNIO SBJICHUSA SHCKTpOMaFHHTHOﬁ HHAYKIOHUU: HCCIICA0BAHUC U3MEHEHHUN

3HAYCHHA U HAITPABJIICHUA HHAYKIIMOHHOI'O TOKa

7. IVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

N3yyenne ¢usuku B 8§ Kiacce HamMpaBlI€HO Ha JOCTIKCHHE OOYYarONIMMUCA JIMYHOCTHBIX,
MeTanpeIMETHBIX U NMPEIMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

Ilampuomuueckoe ¢ocnumanue: NPOSIBICHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSHUIO
poccuiickoit (pu3MUecKoi HayKH; IEHHOCTHOE OTHOLIEHHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX (DU3UKOB.

I'pasicoanckoe u Oyxo6HO-HPAGCMEEHHOE 60CHUmMAHUE: TOTOBHOCTb K AKTUBHOMY YYacTHUIO B
00CYXJIeHUHN OOIECTBEHHO-3HAYMMBIX U ITHUYECKHX MPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM NMPUMEHEHUEM
JTOCTHXKEHUH (PU3UKH; OCO3HAHUE BaKHOCTH MOPAJIbHO-ITUYECKUX IPUHIUIIOB B I€ATEIBHOCTH YYEHOTO.

Icmemuueckoe eocnumanue: BOCTIPUATHE OSCTETHMUECKMX KauecTB (U3MYECKOM Hayku: e€
rapMOHUYHOT'O TIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo no3nanua: OCO3HAHWE IIEHHOCTH (U3MYECKOH HAyKHM Kak MOIIHOTO
MHCTPYMEHTA IO3HAHMS MHUPA, OCHOBBI Pa3BUTHs TEXHOJIOTUH, Ba)KHEHIIEH COCTaBIAOLIEH KyJIbTYpBI;
pa3BUTHE HAYYHOH JIF0O03HATEIILHOCTH, MHTEPEca K UCCIIEJ0BATENbCKOM 1eITEbHOCTH.

Dopmuposanue Kyibomypvl 300p06bi U IMOUUOHANLHO20 0]1A20N0JIy4UA: OCO3HAHUE LEHHOCTH
6e3omacHOro o0pasa >KU3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHpPE, BaXXHOCTH NPaBUI OE€30IacHOTO
MOBEJICHUsI Ha TPAaHCIOPTE, Ha JIOporax, ¢ 3JIEKTPUYECKHUM M TEIUIOBBIM OOOpPYAOBAaHHEM B JOMAIIHHUX
YCIOBHAX; c(pOPMUPOBAHHOCTh HaBbIKA peIeKCHH, IPU3HAHUE CBOETO ITPaBa Ha OIIMOKY U TAKOI'O K€ MpaBa
y JIpyroro 4eyioBeKa.

Tpyoosoe éocnumanue: aKTUBHOE y4acTUE B PEIICHUH NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
IIKOJIBI, TOPO/A, Kpasi) TEXHOJIOIMYECKOHM M COLMAIbHOM HampaBIIEHHOCTH, TPeOYIOIIMX B TOM 4YHCIE U

(bu3MYECKUX 3HAHUI; HHTEPEC K MPAKTUYECKOMY U3YyUeHUIO0 Mpodeccuii, CBA3aHHBIX ¢ (U3UKOM.



IKonozuueckoe eocnumanue: OpUCHTALMA Ha IPUMEHEHNE (PU3MUECKUX 3HAHUM JIUIsl peLeHHs 3a1a4
B 00JIaCTH OKpYKalolle cpeibl, IUIAHUPOBAHMSI MOCTYIKOB M OLIEHKH MX BO3MOXKHBIX MOCIEACTBUHN IS
OKpY’KalomIel Cpeibl; 0CO3HAHKE TII00aTFHOT0 XapaKTepa SKOJIOTHIECKHUX MPOOIIEM U TTyTeH UX PEIICHHS.

Aoanmayusa obyuaowiezoca K UBMEHAIOWUMCA YC10GUAM COUUANbHOW U RPUPOOHOU CPeobl:
noTpeOHOCT, BO  B3aMMOJICHCTBMM TIPH  BBIOJHEHWU HCCIEJOBAHUNH U MPOEKTOB  (PU3MUECKOM
HaIpaBJICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYrUX; MOBBIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3
MPAKTUYECKYIO IEATENbHOCTh; MOTPEOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4YHCiie (OPMYIUPOBAThH
WJICH, IOHATHS, THIIOTE3bI O (PH3MUECKUX 00BEKTaX U SBICHHUSX; OCO3HAHUE Te(HUITUTOB COOCTBEHHBIX 3HAHUH
U KOMIETEHTHOCTeH B o00iacTh (QHU3MKH; IUIAHHPOBAHHE CBOETO pa3BUTHS B TNPHOOPETEHHHM HOBBIX
Gu3nUecKUX 3HAHWM; CTpeMJICHHE AaHAIM3UPOBAaTh M BBIABIATH B3aUMOCBSI3M NPUPOABI, OOIIECTBA H
HSKOHOMMKH, B TOM YHUCII€ C HCIOJb30BaHMEM (PU3MUECKUX 3HAHMM; OLEHKA CBOMUX ACHCTBUI C ydyéToM
BIIMSTHUSL HA OKPY)KAIOIIYIO CPEy, BO3MOXKHBIX TII00ABHBIX MTOCIIEICTBHUI.

METAIIPEAMETHBIE PE3YJIbTATbBI

VHUBEPCAJILHBIE [TO3HABATEJILHBIE JIEMCTBUSA

FBaszogvie nozuueckue delicmeus: BHIABIATh U XapaKTEPU30BaTh CYILIECTBEHHbIE IPU3HAKU 00BEKTOB
(sBNIEHUI); yCTAHABIMBATh CYIICCTBEHHBIM MpU3HAK KiIacCU(HUKAIMKA, OCHOBAaHHS [JIsi OOOOIICHHS U
CpaBHEHUsI; BBIABISTH 3aKOHOMEPHOCTH W MPOTHBOPEYHMS B pacCMaTpUBAEMbIX (PaKTax, NaHHBIX H
HAOJIOACHUAX, OTHOCSAIIUXCA K (PU3MUYECKHM SIBICHUSAM; BBIABIATH NMPUUYMHHO-CIICACTBEHHBIC CBS3H TPHU
U3ydyeHUH (U3NYECKUX SIBJICHUH U TPOLECCOB; JeNaTh BBIBOABI C HCIOJIb30BAHUEM JAEIYKTUBHBIX U
MHAYKTUBHBIX yYMO3aKJIIOYEHHUH, BBIIBUraThb TMIOTE3bl O B3AaUMOCBA3SIX (PU3UYECKUX BEIMYUH;
CaMOCTOSITEJIbHO BbIOMpaATh CIOCOO peleHus yueOHOW (u3MyYecKoill 3amauu (CpaBHEHUE HECKOJIbKUX
BAapHAHTOB PELICHHS, BEIOOP HanbosIee MOJXOAAIIETO ¢ YIETOM CAMOCTOSTEIBHO BBIICTICHHBIX KPUTEPHUEB).

ba3zoevie uccnedosamenvckue Oeiicmeusa: WCIONB30BaTh BOIPOCHl KaK MCCIIEAOBATEIIbCKUN
MHCTPYMEHT I03HAHUs; HPOBOJUTH [0 CAMOCTOATENIbHO COCTaBIEHHOMY IIJIaHY OIBIT, HECIIOKHBIH
(bu3nIeCKHil SKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeI0BaHUE (PU3NIECKOTO SBIICHHS; OIICHUBAThH HA IPIMEHUMOCTh
U JIOCTOBEPHOCTh MH(OPMAIHNIO, TTOTYYSHHYIO B XOJI€ MCCIICJIOBAHUS MM SKCIIEPUMEHTA; CAMOCTOSITEIIHHO
¢dbopmynupoBaTh 00001IIEHNS 1 BBIBOABI [0 pe3yJIbTaTaM MPOBEAEHHOT0 HaOII0I€HUs], OTIBITA, UCCIIEIOBaHMS;
IIPOTHO3UPOBAaTh BO3MOXKHOE JajbHEIIee pa3BUTHE (PU3UUECKUX MPOLECCOB, a TaKKe BBIABUIaTh
IPEJIOI0KEHN 00 UX Pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTAaX.

Paboma c ungpopmayueii: npuMeHSITH pa3IMIHbIE METOIBI, HHCTPYMEHTHI U 3aIIPOCHI TIPH TIOUCKE U
orOope MH(OPMAITK UK JTAaHHBIX ¢ YYETOM MpPEUIOKEeHHON yueOHoM (pu3nueckoil 3a1aun; aHaIu3upOBaTh,
CHUCTEMaTH3UpPOBATh W HHTEPHPETHPOBATH WHPOPMALMIO pa3IMYHBIX BHUJIOB M (OpPM NpeACTaBICHUS;
CaMOCTOSITEJIbHO BbIOMpPATh ONTHMAJIbHYIO (OpMY MpPEACTaBiICHHs HMHGOpMALUM W HWUIFOCTPUPOBATH
pelaemMble 3a/1a41 HECIIOKHBIMU CXEMaMH, THarpaMMaMi, HHOU rpaduKoil 1 MX KOMOMHAIIUSMHU.

YHUBEPCAJILHBIE KOMMYHUKATWBHBIE JTEUCTBUSI

Obwienue: B x011€ 00CYXIeHU y4eOHOr0 MaTepHraia, pe3yIbTaToB JIAOOPATOPHBIX pabOT U MPOEKTOB

3a1aBaTh BOIIPOCEHI 11O CYIIECTBY O6CY)K,I[3€MOI>1 TEMBI U BBICKA3bIBaTh UACH, HALICJICHHBIC HA pCHICHUC 3a1a4un



U NoJjiepKaHue OJaroXkenaTeabHOCTH OOIICHHUS; COMOCTaBIATh CBOM CYXKICHHS C CYXICHUSAMH JIPYTHUX
YYaCTHUKOB JAMajora, oOHapyKMBaTh pa3Uuue M CXOJCTBO IMO3UIIMIA; BBIpaXKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX ¥ TICBMEHHBIX TEKCTaX; IyOJMYHO MPEICTABIATh PE3YIbTAThI BEITIOJHEHHOTO (PH3MUECKOTO OIBITa
(9KcTIeprMEeHTa, UCCIIEIOBAHMS, TIPOCKTA).

Coemecmnan Oeamenvhocmsv (compyonuuecmeo): INOHUMATh U MCIOJIb30BaTh IPEUMYILECTBA
KOMaHJIHOW M MHAMBUAYaJbHOW pabOThl MpHU peIIeHNH KOHKPETHON (u3nueckoil mpoOiaeMbl; TpUHUMATh
LIEJIN COBMECTHOM AEATEIbHOCTH, OPraHU30BBIBATH JIEHCTBHUSA MO €€ JOCTHXKEHMIO: PACIpPENeNsTh POy,
oOCyXIaTh MpOLECCHl M pe3yJabTaThl COBMECTHOM paboThl; 0000IIATh MHEHUS HECKOJIBKUX JIIOACH;
BBINOJIHATh CBOIO YacTh pabOThl, JOCTHras KayeCTBEHHOTO pe3yjibTaTa IO CBOEMY HAIPaBICHHUIO H
KOOPJAMHUPYSI CBOU NEHCTBUSA C IPYTUMH WICHAMHM KOMaH/bI; OLICHHBATh Ka4eCTBO CBOETO BKJIAa/a B 00U
IPOAYKT 110 KPUTEPUSAM, CAMOCTOSTEIBHO CPOPMYINPOBAHHBIM YYACTHUKAMU B3aUMOACHCTBUS.

YHUBEPCAJILHBIE PET'VJISITUBHBIE JENCTBUS

Camoopzanuzayua: BbIIBISITH MPOOJIEMBbl B )KU3HEHHBIX M YU4E€OHBIX CUTYalUsAX, TPEOYIOIIMX s
pemieHust (U3MYECKUX 3HAHUH; OpPUEHTHUPOBATHCS B Pa3IMUYHBIX TMOAXOJAX NPUHATHA PpEUICHUIN
(MHOMBHlyadbHOE, NPUHATHE pEUICHHWs B TpyIIe, NPUHATHE pEIIeHU TIpyNnon); caMOCTOSTEIbHO
COCTaBJIATh AJITOPUTM pelleHus (pU3MUecKOM 3a7aud WIM IUIaHa HCCIIEAOBaHMS C Y4ETOM HMMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Mpe/laraeMble BapuaHThl PEIICHHUH; IeaTh
BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camoxonmponsy (pegpnexcus): naBaTb aJCKBaTHYIO OLIGHKY CHUTyallud M Hpejularatbh IulaH eé
U3MEHEHMS; OOBSACHATh IPUUMHBI JOCTHKEHUS (HEJOCTI)KEHUS ) PE3Y/IbTAaTOB JESTEIbHOCTH, 1aBATh OLEHKY
nprOOPETEHHOMY ONBITY; BHOCHUTH KOPPEKTHUBBI B JIEATENHHOCTh (B TOM YHCJIE€ B XOJ BBITIOJTHEHUS
(U3NYIECKOTO MCCIIEJOBAHUS MM MPOEKTa) HA OCHOBE HOBBIX OOCTOSATENBCTB, U3MEHUBIIMXCS CUTYaIHi,
YCTaHOBJIEHHBIX OLIMOOK, BO3HUKIIMX TPYIHOCTEH; OLIEHUBATh COOTBETCTBHE PE3YNbTaTa L€ U YCIOBUSIM.

Imouuonanvholit unmennekm: CTaBUTh ce0s Ha MECTO APYroro 4ejJoBeKa B XOJE CIopa WU
IVCKYCCHH Ha Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYrOroO.

Ilpunamue ceds u Opyzux: IPU3HABATH CBOE TIPABO HA OMIUOKY MPHU PEIICHUH PU3NIECKUX 3a]1a4 WITH

B YTBCPIKACHHUAX HAa HAYYHBIC TCMbI U TAKOC KC IPaBO APYyroro.

NNPEAMETHBIE PE3YJIBTATbBI
[IpenmetHbie pe3yiabTaThl Ha ©a30BOM YpPOBHE JOJDKHBI OTpaXkaTb C(OPMHPOBAHHOCTH Yy

o0yJaromuxcs yMeHuil:

— HCIOJIb30BaTh IOHATHA: Macca U pasMEPbl MOJIEKYJI, TEIUIOBOE JBH)KEHHUE aTOMOB U MOJIEKYIL,
arperaTHbIC COCTOSIHUS BEIECTBA, KPUCTAJUIMYECKHE M aMOP(HBIE TeJla, HACHIIICHHBIH U HEHACHI- ICHHBIN
map, BJI&XKHOCTb BO3JyXd; TEMIIEpaTypa, BHYTPCHHsS 3HEPrus, TEIUIOBOM [BUraTelb; 3JIE€MEHTapHbIN
JIEKTPUYECKUN 3aps, ICKTPUUYECKOE I10JIE€, IPOBOJHUKY U IUDIIEKTPUKH, TIOCTOSTHHBIN JJIIEKTPUYECKUH TOK,

MAarHMTHOC I10JIC,

— pas3jindyaThb ABJICHUA (TGHJIOBOC pacmupeHHe/cmaTI/Ie, TCIUIonCpeaada, TCrjIoBOC PaBHOBECUC,



CMa4YuBaHHC, KallWJUISIPHBIC SIBJICHHAA, HCIapCHUcC, KOHACHCAausd, IJIaBJICHUC, KpuCTallIn3alund
(OTBepI[eBaHI/Ie), KHIICHUE, TCIUIOIICpEaAala (TCHJ'IOHpOBOI[HOCTB, KOHBCKIIHA, I/I3J'Iy‘IeHI/Ie); QJICKTpHU3alus TCII,
BSaHMOHeﬁCTBHe 3apsAa0B, )IefICTBI/IH QJICKTPHUYECKOTO0 TOKa, KOPOTKOC 3aMBbIKaHHC, BSaHMOJIefICTBHe
MAarHuTOB, I[GflCTBPIG MAaroiuTHOI'O IOJII Ha NPOBOJAHHWK C TOKOM, JJICKTPOMAarHuTHas I/IH)IYKHI/IH) 10 OITH-

CAaHUIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘-IGCKOG SABJICHHUC,

— pacno3HaBaTh IPOSIBICHUE U3YUYEHHBIX (U3UUECKHUX SIBICHUN B OKPYKAIOIIEM MHpE, B TOM
yucie GU3NUECKUe SBJICHUS B MPUPOJE: TTOBEPXHOCTHOE HATSHKCHHE M KalWJUISIPHBIE SBICHUS B TIPHUPOJIE,
KpUCTAIIBI B Mpupoje, uainydeHne ColHIla, 3aMep3aHre BOJOEMOB, MOPCKUE OpH3bI, 00pa30BaHUE POCHI,
TyMaHa, HHesl, CHEeTa; SJICKTPHUUECKHUE SIBICHUS B aTMOc(epe, INMEKTPUIECTBO KUBBIX OPTaHU3MOB; MAarHUTHOE
noJsie 3emiid, Apeid Mmoo coB, poib MATHUTHOTO MOJIS JIJIS )KM3HU Ha 3eMiie, MOJIIPHOEe CU- STHUE; TIPU STOM
MePEBOAUTH MPAKTUUECKYIO 3a/1auy B YICOHYIO, BBIICISTH CYIIECTBEHHBIC CBONCTBA/TIPU3HAKN (PU3HMUECKUX

SIBJICHMI;

— OIHKCHIBaTh HM3y4YCHHbIE CBOMCTBA Tel U (DU3UYECKHE SBICHHS, HCIOJb3ysd (hU3MUECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIUYECTBO TEIUIOTHI, YAeIbHasl TEIIOEMKOCTh BELIECTBa,
yZenbpHas TeIUIoTa IUIaBJIeHUs, yelbHas TEIJIoTa Napoodpa3oBaHus, y/eybHas TEII0Ta CrOpaHus TOILIUBA,
KO3(QQUIMEHT TOJEe3HOT0 JEWUCTBHS TEIUIOBOW MAIIMHBL, OTHOCHTENbHAs BIAXKHOCTh BO31YXa,
NEKTPUYECKUI 3apsij, CHa TOKa, DJIEKTPUUYECKOE HAIPSIKEHUE, CONPOTUBIICHUE IPOBOJHUKA, YIEIbHOE
CONPOTHBIICHUE BEIECTBA, paboTa M MOIIHOCTb JJIEKTPUYECKOTO TOKA); MPU OMHUCAHUM MPABHIBHO
TpPakToBaTh (PU3MUECKUN CMBICI HUCIIOJIb3YEMbIX BEJIMYMH, 0003HAUEHUS M €UHUIIBI PU3NYECKUX BEIUUHH,
HaXOAUTh (HOPMYJIbI, CBSA3BIBAIOIIME JAaHHYIO (DPU3UYECKYIO BEIHMUMHY C JPYIMMHU BEITUYWHAMH, CTPOUTH

Fpa(I)I/IKI/I HN3YYCHHBIX 3aBHCUMOCTEH (bI/I3I/I‘-IeCKI/IX BCJIIMYMH,

— XapakTepu30oBaTh CBOMCTBa Tel, (pU3MUECKHE SIBICHUS U TNPOILECCHI, HCIONb3Ysl OCHOBHBIE
MI0JIO’KEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOpHUH CTPOEHUS BELECTBA, PUHIMI CYNEPHIO3ULMU ToJIeH (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsAa, 3akoH Oma ais yyacTka 1eny, 3akoH Jlxoyns - JleHna,
3aKOH COXpaHEeHMs HSHEpPruH; NpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alMChIBATh €ro

MaTEMaTHYCCKOC BBIPAXKCHHUE,

- OOBSCHATH (PU3UYECKHE MPOIECCHl M CBOWCTBA TENl, B TOM YHCIE U B KOHTEKCTE CHUTYAIIHid
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISABISATH IPUINHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH O0BSIC- HEHHE
3 1 - 2 JOTMYECKUX IIaroB ¢ OMopor Ha 1 - 2 M3y4eHHBIX CBOMCTBA (PU3WUYCCKHUX SBICHHUH, (PU3MUICCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH; pemaTh pacyETHBIC 3a7a4M B 2 - 3 IEUCTBUS, CIIONIB3Ys 3aKOHBI M (DOPMYJIHI,
CBSI3BIBAOINE (PU3NYCCKUE BETUYHMHBI: HA OCHOBE aHAIM3a YCIIOBHS 33/1au 3alUCHIBATh KPATKOE yCIIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JJIS PEHICHUS 3a7a4d, BRIOMPATh 3aKOHBI U OPMYIIbI, HEOOXOAUMBIE IS €€
pelIeHUs, TPOBOIUTH PacUEThl U CPAaBHUBATH MOJYUEHHOE 3HaYeHUE (PU3MUYECKON BETMYHUHBI C U3BECTHBIMU

JaHHBIMU,

- pacrio3HaBaTb HpOGJ’ICMBI, KOTOPBIC MOXHO PCHINTL IIPHU IMOMOIIU (1)I/I3I/I‘-I€CKI/IX MCTOOOB,

HCIIOJIb3YA OIMCAHUEC HCCIICAOBAaHUs, BBIACITH ITPOBEPACMOC MPCAIIOIOKCHUEC, OLICHUBATL MMPABUIIBHOCTD



nopsaaKa IMpoBCACHUA UCCIICAOBAHUS, [1CIIaTh BEIBOBI;

- MIPOBOAMTDH OIBITH MO HAOMIOACHHIO (DU3UYECKUX SBICHUM WM (DU3MYECKUX CBOMCTB Tel
(xanwIsipHbIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT €ro 00bEMa, TEMIIEpaTypbl; CKOPOCTH MPO- Liecca
OCTBIBAHUS/HATPEBAHUS TPU W3IYYEHUH OT I[BETAa HM3JIyYaOLICH/MOTIOMA0NIEH MOBEPXHOCTH; CKOPOCTb
UCIIApEHHs BOJBl OT TEMIIEpaTypbl XUAKOCTH W IUIONIAAM €€ IOBEPXHOCTH; JJIEKTpU3aLUA Tel U
B3aMMOJICHCTBUE JJIEKTPUUYECKUX 3apsioB; B3aWMOJEHCTBHE TIOCTOSIHHBIX MAarHMTOB, BHU3YyalH3alus
MarHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB; JAEHCTBUS MAarHUTHOTO IMOJIA HA MPOBOJHUK C TOKOM, CBOWMCTBa
AJIGKTPOMArHnWTa, CBOWCTBA JJIEKTPOJBUTATENS MOCTOSHHOTO TOKa): (HOpMyIupoBaTh IMPOBEPSEMbIE
NPENOJI0KEHUs, cOOMpaTh YCTAaHOBKY M3 MPEJIOKEHHOro OOOpYIOBaHMSA; OMHMCHIBATH XOJ OIBITA H

(dbopMynupoBaTh BHIBOIBI,

— BBIIIOJHATE MPAMBIC M3MCPCHUS TCMIICPATYPHI, OTHOCHUTCIBHON BJIaXXHOCTH BO31yXa, CHUJIbI
TOKa, HAIPSAKCHUSA C UCIIOJIB30BAHUCM aHAJIOT'OBBIX HpI/I60p0B U JaTYUKOB (1)H3H‘-I€CKI/IX BCJIMYMH; CPAaBHUBATH

pe3yNabTaThl U3MEPEHUI ¢ YUETOM 3a/1aHHOM a0CONIOTHON MOTPENTHOCTH;

- MIPOBOAMTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (U3NYECKOW BEJIMYMHBI OT JAPYrol c¢
HCIIOJIb30BaHUEM TNPSAMBIX U3MEPEHUN (3aBUCHMOCTb CONPOTUBIIEHUS IPOBOJHUKA OT €r0 JJIUHBI, MIOIAIU
[IOIIEPEYHOI0 CEYECHUS U YACIBHOIO COIPOTUBIICHUs BEILECTBA IPOBOAHMKA; CUJIBI TOKA, UAYILETO 4Yepes
IIPOBOJHMK, OT HAIpPSDKCHHA HaA IPOBOJHUKE; HCCIEJOBAHME IOCIEAOBATEIBHOIO M Ia- PaLIEIbHOIO
COEJIMHEHUI MPOBOJHMKOB): IJIAHUPOBATh MCCIIEIOBAaHUE, COOMPATh YCTAHOBKY UM BBIMOJHITH U3MEPEHMUS,
clieqlysl TpeAJIOKEHHOMY IUIaHy, (PMKCHPOBATh Pe3yJbTaThl MOJTYYEHHOW 3aBUCMMOCTH B BHUJE TaOIHIl U

Fpa(i)I/IKOB, ACJIaTb BBIBOJBI IO PE3YyJIbTaTaM UCCIICAOBAHUS,

— IMPOBOAWUTE KOCBCHHBIC U3MECPCHUA q)HSI/I‘-IeCKI/IX BCJIIMYHH (YJIGHBHaSI TEIMIOEMKOCTD BCIIICCTBA,
COIIPOTUBJICHHUEC IIPOBOAHHKA, pa60Ta U MOHIHOCTBH 3JICKTPHUYCCKOI'O TOKa)I IIaHUPOBATh H3MCPCHMHA,
c061/1paT1> OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICAYA HpG,Z[JIO)KGHHOfI HUHCTPYKIHHU, U BBIYUCIATH 3HAUCHUC

BEJINYMHBI;
- coOroAaTh MpaBuiia TEXHUKHM 0€30IaCHOCTH MpHU paboTe ¢ 1ab0opaTOpHBIM 000PYIOBaHHUEM;

— XapaKTepU30BaTh MPHUHIIMIBI JEHCTBUS M3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpOM Ha WX oOmucaHusi (B TOM 4YHCIE: CHUCTeMa OTOIUIEHHS JOMOB, TMTPOMETp, MapoBas TypOuHa,
aMIepMeTp, BOJIBTMETP, CUETYMK DJCKTPUUECKOM OSHEPruu, dSJIEKTPOOCBETUTEIbHBIE  MPHUOOPHI,
HarpeBaTeIbHbIE JJEKTPONPHOOPH  (MPUMEPBI), JJIEKTPUUYCCKUE MPEAOXPAHUTENN; DIECKTPOMArHUT,
ANEKTPOABUraTElb TMOCTOSHHOTO TOKA), HWCIONB3YyS 3HAHUSA O CBOMCTBaX (DM3MUYECKUX SBICHUA H

HCO6XOI[I/IMBIG (1)I/IBI/I‘-I€CKI/I€ 3aKOHOMCPHOCTH;,

- pacno3HaBaTh NPOCTbIE TEXHUUECKHUE YCTPOICTBA U U3MEPUTENbHBIE MPUOOPHI MO CXEMaM U
CXEMAaTUYHBIM pUCYHKaM (KMJIKOCTHBIM TEpPMOMETpP, TEPMOC, IICUXPOMETP, TUIPOMETP, JIBUIaTENb
BHYTPEHHEIO CTOPAaHMs, DJIEKTPOCKOI, pEOCTaT); COCTaBIATh CXEMBl DJJIEKTPUUECKHX LeNed ¢
MOCJIeI0BATEIbHBIM U MapajUIeJIbHBIM COCIMHEHMEM 3JIEMEHTOB, pasjinyas YCJIOBHbIE 0003Ha4YEHUs

OJICMCHTOB JJICKTPUUICCKHUX ueneﬁ;



- MIPUBOIUTH TIPUMEPBI/HAXOAUTh HHPOPMALIUIO O IPUMEPAX MPAKTHYECKOTO UCTIOIH30BAHUS

— (bu3MUYECKUX 3HAHUH B TOBCEIHEBHOM KU3HHU 17151 0OecriedeHus 6e30MacHOCTH MPU 00pallieHun
¢ npubopamMu ¥ TEXHUYECKUMH YCTPOMCTBAMU, COXpAaHEHUS 340POBbs U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO

MOBE/ICHUS B OKPYKAIOUIEH CpENE;

- OCYHICCTBIIATDH IOUCK HH(bOpMaHHH (I)I/I?»I/IHGCKOFO COACPpKaHHA B CCTU I/IHTepHeT, Ha OCHOBC
HUMCIOIIUXCA 3HAHWUHN U HYTéM CpPaBHCHUSA JOIIOJHUTCIBbHBIX HCTOYHUKOB BBIICIIATDH HHQ)OpMaHI/IIO, KOTOpasa

SBJIAETCA IPOTUBOPEUMBON MM MOXKET OBITH HEJTOCTOBEPHOI;

- WCIOJB30BAaTh IPH BBHINOJHEHHHM Y4YEOHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO JIUTEPATypy
(GU3MYEeCKOro cojiep)kaHusi, CIpaBOYHbIE MaTepuanbl, pecypchl ceTu VIHTepHeT; BiIaAeTh NpuéMamu

KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusl HHPOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

— cO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEeHNs, 0000111as nHpOopMaIuio
U3 HECKOJIBKMX MCTOYHHKOB (PM3UUECKOTO COJAEPKaHMsA, B TOM YHUCIIE IMyOIMYHO MPEACTABIATh Pe3yabTaThl
NPOEKTHOW WM HCCIEJOBAaTEIbCKON JEATEIFHOCTH; TPH 3TOM TPAMOTHO WCIIOIB30BaTh HW3yYCHHBIN

MOHSITUHMHBIN anmnapaT Kypca (U3UKH, COTPOBOX/AATh BBICTYIUICHHUE MTpEe3eHTallUEH;

- IIPY BBIIOJTHEHUN YYEOHBIX IPOEKTOB M UCCIIEIOBAHUH (PU3NYECKHUX MPOLIECCOB pacIpeaAesATh
0053aHHOCTH B TpYNIE B COOTBETCTBUM C IOCTABJICHHBIMHU 33/JladaMM, CJIEIUTH 33 BBIIOJIHEHUEM IUIaHA
NEeHCTBUM U KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLIEHMBATh COOCTBEHHBIN BKJIAJ B JIE€ATEIbHOCTH T'PYIIIBI;

BBICTpanBaTh KOMMYHHUKATHUBHOE B3aUMOJEICTBHE, IPOSBIISAL TOTOBHOCTh pa3peliaTb KOH(IUKTHI



8. TEMATHYECKOE IINTAHUPOBAHUE

Ne HaumeHoBaHMe pa3Je/oB U Koa-Bo wacon B Buner, DuieKTpoHHbIe (LU pOBHIE)
n/m TeM MPOrpamMMbl BCEro K/p “Il’):g T WABLAICATENLHOCTH Kg’:f;:;ﬂ o0pa3oBaTeJIbHBIE pecypChl
Pa3znen 1. TensioBble siBJIeHUsT
11 CTpoeHue M CBOIiCTBA 7 0 0 Habmonenue 1 MHTEPNIPETals ONBITOB, CBHJCTENLCTBYIOMHUX 00 VcTHBIH http://school-collection.edu.ru
BellecTBa aTOMHO-MOJICKYIIAPHOM CTPOCHHH BEIECTBA: OTBITH C PACTBOPEHHEM | . http://fcior.edu.ru
pa3IMYHBIX BELIECTB B BOje; PemreHne 3ajmad M0 OIEHUBAHUIO http://www.fizika.ru
KOJIMYECTBA aTOMOB HMIIM MOJIEKYJI B €IMHHUIE 0OBbEMA BEIECTBA; http://college.ru/fizika/
AHanmu3 Tekcra JPEeBHUX aTOMHCTOB (Hampumep, (pparMeHTa MMOdMbI http://www.school. mipt.ru
Jlykpeunss «O mpupone Bemiel») ¢ HU3IOKEHHEM OOOCHOBAHHI http;//kvant.mccme.ru/
aTOMHOHU rumore3sl (cMbIcaoBoe ureHue). OmeHka yOenuTenbHOCTH http://www. e-science.ru/physics
3Ty;(¢)o6OCHOBaHHﬁ; O0bsicHeHHEe OPOYHOBCKOTO JABIMKECHUS, SIBICHUS http;//nano-.edu.ulsu.r.u
muhGy3uH  pasNIHIMd  MeXAy HHMH Ha OCHOBE IIONOXEHHH U : .
MOJIEKYJISIDHO- ~ KMHETHYECKOH  TEOpHUH  CTPOCHHS  BEIIECTBa; http://Www'all_fIZIka'com/
OObsCHEHHE OCHOBHBIX PA3JMYMHA B CTPOSHHH Ta30B, XUAKOCTEH n http_'//mt?mewmk'rU/ru
TBEPIBIX TeJ C WCIOJB30BAaHHEM IIOJIOXKCHHH MOJIEKYISIpHO- http://elk|n52.na_ro_d.ru/
KHHETUYECKON TEOpUM CTPOEHMs BelecTBa; [IpoBeneHue ombITOB 1O http://www.all-fizika.com/
BEIPAIIMBAHNIO KPUCTAJUIOB MOBAPEHHOH CONM WM  caxapa;
IMpoBenenne M OOBSACHEHHE  ONBITOB,  JIEMOHCTPUPYIOIIHX
KallWIISIpHBIE SIBICHUS U siBIeHue cMmauuBaHus; OOBSICHEHHE POIHU
KaNWUIIPHBIX SBJICHUH I IIOCTYIUICHNS BOJBI B OPTaHU3M PacTeHUN
(MC — 6uoinorus); Habmroaenue, mpoBeacHHE U 00bsICHEHUE OMBITOB
M0 HaONIONEHUIO TEMIOBOTO pACHIMPEHHS Ta30B, JKUAKOCTEH u
TBépABIX Ted; OObsicHeHHMEe coxpaHeHHs o00bEMa TBEPIBIX Tel,
TEKY4ECTH XKHUJIKOCTH (B TOM YHCIIE, PA3HUI[BI B TEKYIECTH [ PAa3HBIX
KHUJIKOCTEH), JIaBIICHUS rasa; IIpoBenenne OTIBITOB,
JIEMOHCTPHUPYIOLINX 3aBUCHMOCTH JIaBJICHUS BO31yXa OT ero o0béma n
HarpeBaHMS WM OXJIAXKJIEHUS, U UX O00BSCHEHHE Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHUs; AHAJIN3 NPAKTHIECKUX CUTYALNil, CBA3aHHBIX
CO CBOMCTBAMHU ra30B, )KMAKOCTEH U TBEPABIX TEI;
1.2 TennoBble mpouecchl 21 2 3 O6ocHoBaHME MpaBuUl H3MepeHus Temmeparypbl; CpaBHeHUe KoHTpobHas http://school-collection.edu.ru
Pa3NNYHBIX CIIOCOO0B N3MEPECHHUS U IIKaJ TeMIeparypsl; Habmonenne pabora; http://fcior.edu.ru
U O0BSCHEHHE OINBITOB, JEMOHCTPUPYIOIIUX H3MEHEHHE BHYTpPEHHEH http://www.fizika.ru
9HEpPTHH TeNa B pe3ysbTaTe Temaonepeaaun 1 paboThl BHEIIHUX CHI; http://college.ruffizika/
HaGmronenue u OOBSICHCHHE OIBITOB, OOCYXKICHHE IPAKTHICCKHX http://www.school.mipt.ru
CUTyalluid, NEeMOHCTPUPYIOUINX pPAa3IM4YHbIE BHIBl TEILIONEpEAadH: http://kvant.mccme.ru/
TEIUIONIPOBOIHOCTh, KOHBEKIINIO, N3IydeHue; MccaenqoBanne BIeHUS http://www.e-science.ru/physics
TeriooOMeHa TpH CMEIIMBAHUM XOJNOJHOW M TOps4Yeidl BOZBI; http://nano-edu.ulsu.ru
Habmronenne ycTaHOBIEHUS TEMIIOBOTO PABHOBECHS MEXKy TOpsUYeH n http://www.all-fizika.com/
xonoxHo# Bomo#; OmpeneneHne (M3MEpeHHE) KONMYIECTBA TEILIOTHI, http:/interneturok.ru/ru
MOJy4YE€HHOTO BOAOH MpH TEMI000MEeHe ¢ HarpeThIM METaIIHYeCKUM http://elkin52.narod.ru/
numuHApoM; OmpeneneHue (M3MepeHHE) YAECTBHOW TEIIOEMKOCTH http://www.all-fizika.com/
BeliecTBa; PemeHue 3aad, CBA3aHHBIX C BBIYMCICHHEM KOJIHYECTBA
TEIUIOTHl M TEINIOEMKOCTH NPH TeIooOMeHe;, AHaiauM3 CHTyalul
MIPAKTUYECKOTO HCIIOIG30BAaHMUS TEIUIOBBIX CBOMCTB BEIIECTB U
MaTepuaioB, HAPUMeEp B LEIIX SHEProcOepeKeHNs: TEIIION30IIIHS,
9HEpProcOeperalomue KpbBIIU, TEePMOAKKYMYISATOPHL H T. 1.;
Habmronenne sBneHMi mcmapeHusi W KoHpeHcamuu, VcciaenoBanue
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mpolecca MCMapeHus] Pa3InYHbIX KuakocTed; OObSICHEHUe SBICHUIN
UCTapeHus W KOHACHCAI[Md Ha OCHOBE AaTOMHO-MOJIEKYJSIPHOTO
yaenus; Habmonenne u o0bsiICHEHHE ITpoIiecca KUIIEHUs, B TOM YHUCIIe
3aBHCHUMOCTH TeMIlepaTypsl KUIEHHs OoT masieHus; OmnpexpencHue
(M3MepeHre) OTHOCHTENBHOM BIaXXHOCTH Bo3ayxa; HaOmiomenue
mpoliecca IJIaBJIeHHs] KPUCTAJUINIECKOTO BEI[eCTBa, HAIpUMep JIbJa;
CpaBHEHHE TNPOLIECCOB IUIABJICHUS KPUCTALIMYECKUX Tel U
pasMsrdeHust INpH HarpeBaHuum amopoHbBIX Ten; OmnpexnencHue
(M3MepeHne) YAeNbHON TemnoThl IiaBieHUs Jbaa. OOBsICHEHUE
SBIICHUH TITaBJIEHUS W KPUCTAUIM3AallMM HAa OCHOBE aTOMHO-
MOJIEKYISIPHOTO yueHus; Pemenue 3aad, CBI3aHHBIX C BEIYUCICHUEM
KOJINYECTBA TEIJIOTHI B TPOLECCcax TEeIIoNepeaayy MpHy MIaBICHUH U
KPUCTAJUIN3ALUHN, UCIAPCHHU M KOHACHCAIMH, AHAIN3 CHTyaluil
MPAaKTUIECKOTO MPUMEHEHUS SIBICHUH IJIaBICHUS W KPUCTAIIH3alHH,
HanpuMep, MOJy4YeHHEe CBEPXUYHMCTBIX MaTepHalioB, COJIeBas rpeika H
np.; AHanu3 paboTsl U OOBSICHEHNE MPUHIUIA JEHCTBUS TEMIOBOTO
nBUTATeNs; BhIUNCIIEHNEe KOTMYECTBa TEIIOThI, BBIACISIONIEroCs IpU
CrOpaHUM pA3NUYHBIX BUAOB TomuuBa, u KIIJ ngBurarens;
OOcyXxIeHne  SKOJNOTHYECKMX  IOCIEACTBHH  HCIIONB30BaHUS
JBUTATEINeH BHYTPEHHETO CropaHus, TEITOBBIX u
ruaposnekrpocranuii (MC — 9KOJIOTHS, XUMUS);

Hroro no pazaeay
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Pasnen 2. 3J]eKTpPl‘ICCKI/Ie U MArHUTHBIC ABJICHUSA

2.1 DJIeKTpUYeCcKHe 3apsibl. 7 0 HaGumonienme 1 npoBe/ieHne ONBITOB 110 S1EKTPH3ALHH Tel NPy [TceMeHHBIN http://school-collection.edu.ru
3apsiKkeHHbIe TEIa 1 HX CONPHKOCHOBEHHH H PIH)ij(LII/IeI\/'l; Ha6m0)1?1-me U 00BsICHEHHE KOHTPOJB; http:/fcior.edu.ru
B3anMoeiicTBHe B3aMMOJEHCTBHS OJHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TEIT; http://www.fizika.ru

OO0BsicHeHN e IPUHLUIIA AHCTBUS deKTpockomna; OObsicHeHnE http://college.ru/fizika/
SABIICHHUI ONIEKTPH3aLMH NIPH CONPUKOCHOBEHUH TeN 1 MHAYKIHET ¢ http://www.school.mipt.ru
HCIIOJIb30BaHIEM 3HAHUH O HOCUTEIISIX 3JEKTPUIECKHUX 3apsI0B B http://kvant.mccme.ru/
BelecTBe; PacriosHaBaHue 1 0OBSCHEHUE SBICHH 2JCKTPU3ALUY B http://www.e-science.ru/physics
MIOBCETHEBHOM *kM3HH; HabmoneHue n o0bsICHEHUE OTIBITOB, http://nano-edu.ulsu.ru
WIITIOCTPUPYIOIIMX 3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsfa; http://www.all-fizika.com/
HabnroeHue onbITOB O MOAEIUPOBAHHIO CUIOBBIX TMHHUH http://interneturok.ru/ru
aneKTpudeckoro nmoust; MccinenoBanne qeficTBUS SIEKTPHIECKOTO http://elkin52.narod.ru/

MOJIsl HA IPOBOAHUKHU M TUDJIEKTPUKH; http://www.all-fizika.com/

22 MocTossHHBIH 20 1 HaGmonenne pasaniex BUJIOB AeitcTBuA SIEKTPUUCCKOrO TOKA M | KoyrposnpHas http://school-collection.edu.ru
IeKTpHUYeCKHil TOK oOHapyXeHHe 3THX BUAOB IEHCTBHS B MOBCEIHEBHON xu3HU; COOpKa pa6ora; http://fcior.edu.ru

M HCHBITAaHHE DJIEKTPUYECKOW II€NH MOCTOSHHOIO TOKa; M3mepenue JlaGopatopHas http://www.fizika.ru
CHJIBI TOKa aMmnepMeTpoM; M3MepeHne 3eKTpHUecKoro HanpsiKeHUs pa6ota; http://college.ruffizika/

BOJITMETPOM; IMpoBenenune u 0o0BSICHEHHE OTIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh 3JIEKTPUUECKOI0 CONPOTUBIICHUS
MPOBOJHUKA OT €ro AJHHBI, IUIOMAgd MOMEPEYHOro CEUeHHUs u
MaTepuaina; VccienoBanue 3aBUCUMOCTH CUIBI TOKA, IPOTEKAOLIET O
yepe3 pPEe3UCTOp, OT CONPOTHBJICHHUS PE3UCTOpa M HAMpPSDKEHHUsS Ha
pe3uctope; IlpoBepka mpaBuila CIOXKEHHS HaNpsOKeHUE 1mpu
MOCIEeI0BaTEIbHOM  COEAMHEHMHM JBYX pesucTtopos; IIposepka
MIpaBuiIa AJIsl CUIIBI TOKA IIPH MapajiebHOM COSAINHEHUN PE3UCTOPOB;
AHanu3 CUTyanui MOCIeI0BaTeNFHOTO U TAPaIIeIbHOTO COSMHEHNUS
IIPOBOJHUKOB B JOMAalllHUX 3JIEKTPHUUECKHUX CeTsX; PemeHue 3anad c
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ucronb3oBaHUeM 3akoHa Oma u GopMyn pacuéra 3IEKTPUIECKOTO
CONPOTHBIICHHS MIPH MOCJIEAOBATEIEHOM U ITapauieIbHOM COSTUHEHU N
npoBogHUKOB; Ompenenenne pabOTBl  AIEKTPUUYECKOTO  TOKa,
mpoTekaromero  uepes  pesucrop;  OmnpeneneHue  MOLIHOCTH
JJIEKTPUYECKOT0 TOKA, BbIAENsAeMON Ha pesucrope; MccienoBanue
3aBHCHMOCTH CHIJIBI TOKa 4epe3 JaMIOYKy OT HAaIlpsOKeHUs Ha HEil;
Omnpenenenne KIIJ| narpesatens; MccnenoBanue npeoOpa3oBaHus
SHEPruM IpH noabéMe rpys3a siaekrpoaBurareneM; OObsCHEHHE
ycTpolcTBa u MIPUHIUIIA neicTBus JIOMalTHUX
3JIEKTPOHArpeBaTeabHBIX NpubopoB; OObsICHEHNE MPUIHH KOPOTKOTO
3aMBIKaHH M TNPHHLUIA JEHCTBUS IUIABKUX IIPEIOXPaHUTENICH;
Pemenne 3amau ¢ wucrnonb3oBaHMeM 3akoHa Jkoyns—JleHna;
HaGuogeHre BO3HUKHOBEHHSI DJICKTPUYECKOT'0 TOKA B KHMIKOCTH;

2.3

B P ——— 6 2 HccnenoBaHre MarHUTHOTO B3aHMMOJAEHCTBHSI MMOCTOSTHHBIX MATHUTOB; JlaGopatopHas http://school-
V3ydeHne MarHNTHOTO TMOJII TOCTOSHHBIX MAarHHTOB IIPH  HX pabora; collection.edu.ru
o0beAMHEHNH U pasjeneHur; [IpoBeseHe ONBITOB [0 BU3YyalIU3aLun http://fcior.edu.ru
MOJISI TIOCTOSIHHBIX MAarHUTOB; l3ydeHne SBICHUS HaMarHUYUBaHUS http://www.fizika.ru
BemectBa; VccrmemoBaHwe JeWCTBUSL JNEKTPHYECKOTO TOKa Ha http://college.ru/fizika/
MarHuTHyI0 cTpenky; lIpoBeneHne OMBITOB, AEMOHCTPHUPYIOMIHUX http://www.school.mipt.ru
3aBHCHUMOCTD CHUJIBI B3AaUMOJCHCTBHS KaTYIIKH ¢ TOKOM M MarHuTa OT http://kvant.mccme.ru/
CHJIBI M Ha TPaBICHHS TOKa B KAaTyIIKe; AHaIU3 CHTyaluil http://www. e-
MPAaKTUYECKOTO  MPUMEHEHUS  JJICKTPOMAarHUToB (B  OBITOBBIX science.ru/physics
TEXHHYECKUX  yCTPOHCTBaX, INPOMBIINIICHHOCTH,  MEIUINHE); http://nano-edu.ulsu.ru
W3yueHnue neHCTBHS MarHUTHOTO IONS Ha MPOBOJHUK C TOKOM; http://www.all-
W3yuenue  pgeiictBust  snekrpoasurarens;  M3mepenue  KIIJ fizika.com/
9JIEKTPOJBUTATENBHON  yCTaHOBKM; Pacno3HaBaHme W aHalu3 http://interneturok.ru/ru
Pa3NUYHBIX MPUMEHEHHUH JJIEKTPO-ABUTaTeNeH (TpaHCIOPT, OBITOBBIE http://elkin52.narod.ru/
yerpoiicTsa u Ap.); http://www.all-fizika.com/

24 D1eKTpOMArHHTHAS 4 0 OmBITH IO UCCIETOBAHUIO ABJICHHA 3JEKTPOMAarHUTHON MHIYKLIHHU: Y CTHBIH http://school-
MHAYKIHSE HCCIIEIOBaHNE HW3MEHEeHUH 3HAYCHUS u HaTPaBICHUS ompoc; collection.edu.ru
UHIYKIIMOHHOrO TOKa, ITuceMeHHBII http://fcior.edu.ru
KOHTPOJIB; 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
Hroro no pazpeny 37 7
PesepBHOE Bpemst 3
68 10

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOIT'PAMME
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9. NOYPO4YHOE NNTAHUPOBAHUE

KoanuecTBo yacoB

Ne Mpa Buasl, popmbi
o/ Tema ypoka BCer x/p KT. KOHTPOIS
0 Pa6

1. OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-KHHETHIECKOUTEOPUH 1 0 0 Ycrabritonpoc;
cTpoeHus BemecTBa. ONbITHI, TTOATBEPKIAIONINE OCHOBHBIE
TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOUTEOPUH

2. Macca u pa3mepbl aTOMOB UMOJIEKYIT 0 0 YcrHbliionpoc;
Mozenu TBEPAOTO, HKHUKOTO UTa3000pa3HOTO COCTOSTHUN 0 0 YcrHbliionpoc;
BEILECTBA

4. Kpucrannmuueckue 1 aMop(HbIETBEP IbIE TENa 0 0 Yerubiitonpoc;

5. OOBsicCHEHHE CBOMCTB ra30B, )KUIKOCTEH U TBEPIBIX TSI HA 0 0 VYerHbliionpoc;
OCHOBE IOJIOKEHUH MOJIEKYIISIPHO-KUHETUUECKOUTEOpUHN

6. CMaurBaHUe U KaIWUIPHBICSBICHUS. TeIUIoBOe paciupeHue u 1 0 0 YcrHsrionpoc;
cKaTHe

7. CamocrositenbHass pabota mno teme «CtpoeHme u cBoiictBa | 1 0 0 IT1CEMEHHBIKOHTPOJIB;
BEILECTBAY

8. Temneparypa. BHyTpeHHAIHEprUs 0 0 Yerasritonpoc;

9. Cnoco0bl I3MEHEHUSIBHYTPEHHEH SHEPTUH 0 0 Yerasritonpoc;

10. | Bups! Temonepenauu: TEIONPOBOAHOCTh, KOHBEKIIHS, 0 0 Yerasiitonpoc;
U3ITy4eHHe

11. | KonuuecTBO TEIIOTHI 0 0 YcrHbritonpoc;

12. | YaenbHas TEI0EMKOCThBEIICCTBA 0 0 YcrHeritomnpoc;

13. | Pemenue 3a1a4, CBA3aHHLIX C BEIYUCIEHHEM KOJIHYECTBA 0 0 YCTHBINH 0TIPOC;
TEIUIOTHI M TEIUIOEMKOCTH NPH TEIUI0O0OMEHE TIHCHMEHHBIHKOHTPOJIb;

14. | JIabopatopHnas pabota Nel «VccnenoBanue sBICHUS 1 0 1 naboparopHaspaboTa;
Ter1000MeHa IpHU CMEIIMBAaHUH XOJIOTHOM U ropsidel BOJbI»

15. | JlaGoparopnas padota Ne2 «Ormpezesnenue yaeabHOR 1 0 1 J1abopaTopHaspadoTa;
TEIJIOEMKOCTH BELIECTBA»

16. | Dueprust ToruMBa. YeiabHas TEIUIOTA CrOPAHHS 1 0 0 Yerubiiionpoc;

17. | 3akoH COXpaHEHHUS M MPEBPAILECHHS SHEPTHH B MEXaHUYECKUX U 0 0 VYerHbliionpoc;
TEIIOBBIX MPOIIEccax

18. | KontposbpHas padora Nel no Teme «TemioBbie SIBICHUS 1 1 0 KonrponbHaspabora;

19. | IInaBneHue n OTBEpACBaHNE KPHCTAIUIMIECKHIX BEIIECTB 1 0 0 VYerasblitonpoc;

20. VienpHas TEINIOTA IIABJICHUS 1 0 0 VYerHbliionpoc;

21. | Pemenwue 3ama4 Ha TIABJICHHE U OTBEPICBAaHUE KPUCTAIUTHYECKHX | 1 0 0 Ycrasritonpoc;
BEIIECTB

22. | IlapooOpa3oBaHue u koHaeHcanus. Vicapenue 1 0 0 YcrHbliionpoc;

23. | Kumenue. Y enpHas TemioTa napooOpa3oBaHUs 1 0 0 VYeraslifonpoc;

24. | Pemenne 3aga4. TerrooOMeH U TEIJIOBOE paBHOBECHE. 0 0 VYeraslii onpoc;
YpaBHEHHE TEIIJIOBOTO OanaHca. [IHCHMEHHBIHKOHTPOIIB;

25. | BnaxHnocts Bo3ayxa. JlaboparopHas padora Ne3 1 0 1 JTabopaTopHaspadoTa;
«OrmpeienieHne OTHOCHTEIBHO BITaXKHOCTH BO3yXa»

26. | [IpuHUIHITEI paOOTHI TETIOBHIX ABUTATEIICH 1 0 0 Ycrabritomnpoc;

27. | KIIJ] TeruoBoro asuratens. TemmoBsle IBUTATEIN U 3al[iATa 0 0 Yerubiiionpoc;
OKpYXKaloIIeH cpeJibl

28. | KontpomnbHas pabora Ne2 ro teme «TemnoBbie mporecchn 1 1 0 KonrponbHaspabora;

29. | Dnexrpuszauus Tein. BaauMonericTBre 3apsHKEHHBIX TEI 1 0 0 VYeraslitonpoc;

30. | 3akon Kymnona 1 0 0 VYerasliionpoc;

31. | DmexTpuueckoe moje 1 0 0 YcrHblionpoc;

32. | IlpuHIUI CYNEepO3UIINH SIEKTPUIECKHUX MOJIEH. 1 0 0 Yerasbliionpoc;
Hocurenu snexTpudeckux 3apsaoB

33. | Crpoenue atoma 0 0 YcrHbliionpoc;

34. | IIpOBOIHUKH M JIUAIIEKTPUKH 0 0 Yerasritonpoc;




35. | CamocrositenpHas paboTa 1o TemMe «JIEKTPUUECKHE 3apsibl. 1 0 0 IMucsmeHHBbIH
3apspKEHHBIC Tela ¥ UX B3aUMOJICHCTBHE) KOHTPOJIB;
36. | DmexTpuyeckuii TOK. VICTOYHHUKH IIOCTOSTHHOTO TOKa 1 0 0 YcrHbritonpoc;
37. | DnexTpuueckas 1emb 1 0 0 Ycraseritonpoc;
38. | Dnexrpuueckuii Tok B MeTaiax. JlefictBus anexkTpuueckoro toka | 1 0 0 YerHsritonpoc;
39. | Cuia Toka 1 0 0 YcrHeritomnpoc;
40. | JlabopatopHas padora Ne 4 o reme «COopka u mpoBepka padotsr | 1 0 1 n1abopaTopHaspadoTa;
9IIEKTPUYECKOM IIeNH IIOCTOSHHOTO TOKa)»
41. | DrekTpUvecKoe HaMpsHKEHUE 1 0 0 Yerubiiionpoc;
42. | JlabopatopHas paborta Ne5 1 0 1 JTabopaTopHaspadoTa;
«/3MepeHne U peryaupoBaHue HATPSDKCHUSD)
43. | CompoTuBIIeHHE TIPOBOJHUKA. Y IETBHOE COMPOTHBIICHHE 0 0 YerHbIionpoc;
44, 3akoH Oma 1l yyacTka Lenu 0 0 VYerHblitonpoc;
45. | PeweHue 3a1a4d Ha pacyeT CONMPOTUBIICHUS MPOBOIHUKA 0 0 [TuceMeHHBIN
KOHTPOJIB;
46. | JlabopatopHas padboTa Ne6 1 0 1 naboparopHaspadoTa;
«/3MepeHne U peryaupoBaHue CHIIBI TOKa»
47. | JlaboparopHas pabota Ne 7 1 0 1 naboparopHaspaboTa;
«McenenoBaHue 3aBHCUMOCTH CUIIBI TOKA, MAYIIETO Yepe3
PE3UCTOP, OT CONPOTHBICHHS PE3UCTOPA M HALIPSDKEHHUS Ha
pe3ncTope»
48. | IlocnenoBarenbHOE U MApALIEIBHOE COEAMHEHUE IIPOBOTHUKOB 1 0 0 VYerasliionpoc;
49. Pewenue 3ag1a4y Ha coeAMHEHHE TPOBOAHHUKOB 1 0 0 YceTHBIH 01poc;
50. | PaboTa 1 MOLTHOCTB 3JIEKTPUIECKOI0 TOKA 1 0 0 VYerusliionpoc;
51. | JlabopaTtopras pabora Ne§ 1 0 1 naboparopHaspaboTa;
«McenenoBanue 3aBHCUMOCTH CUITBI TOKA, WYIIETO Yepe3
JIAMIIOUYKY, OT HaPsDKeHUsI Ha Heil»
52. | 3akon Jlxoyns - JleHua 1 0 0 Yerubiiionpoc;
53. | DnexTpuyeckue Leny 1 IOTPEOUTENHN SIEKTPUIECKOI SHEPIuH B 0 0 YerHbiiionpoc;
obiTy. KopoTkoe 3aMbIKaHHe
54. | Pemenne 3aga4 Ha pabOTy M MOIIIHOCTH AJICKTPHYECKOTO TOKA 1 0 0 VYceTHslii onpoc;
IIucemeHHbIH
KOHTPOJIb;
55. | KoHTpomnbpHas paboTa 1o Teme 1 1 0 KonTtpomnsHaspabora;
«PaboTa ¥ MOIIHOCTB NEKTPUUECKOTO TOKa»
56. | MarauTHOE NOJIE MMEeKTpHUIecKoro Toka. OmeIT Dpcresia 0 0 VYerasbliionpoc;
57. | IlocrostHHBIC MarHUTEL. MarHUTHOE 110JIE€ 3eMIIM B €T0 POJIb JUIs 1 0 0 VYerasliionpoc;
JKU3HU Ha 3emuie
58. | Jlaboparopnas padota Ne 9 1 0 1 JabopaTopHaspaboTa;
«M3ydeHune neiicTBUA MarHUTHOTO IOJISl HA IPOBOJHKK C TOKOM)
59. | Jle#icTBHEe MarHUTHOTO MOJISI HA IPOBOAHUK C TOKOM. 1 0 0 VYerusliionpoc;
DJIeKTpOIBUTaTEIh NOCTOSIHHOTO TOKA
60. | JlaboparopHas pabora Nel0 1 0 1 JabopaTopHaspadoTa;
«KoHcTpynpoBaHHe M H3y4eHHE padOThl MIISKTPOIBHIATEISD)
61. | CamocTosTensHas pabota o Teme «MarHUTHBIE SIBJICHUS) 1 0 0 YcTHsIi onpoc;
ITucemMeHHBIN
KOHTPOJIb;
62. | Omeitel Papazes. SIBacHUE 3JIEKTPOMArHUTHON MHIYKITHU 0 0 YcrHbritonpoc;
63. | IlpaBuno Jlenna 0 0 YcrHbliionpoc;
64. | Dnexrporeneparop. CriocoObl NOTYYEHUS HIEKTPUUECKOI 0 0 YcrHbliionpoc;
SHEPTUH
65. | DnexTpocTaHIMK HA BO30OHOBISIEMBIX HCTOYHHUKAX SHEPTUU 1 0 0 Yerubiiionpoc;
66. | IToBTopeHnue Tembl «TerIOBbIC MPOLIECCHD» 1 0 0 Yerubiiionpoc;
67. | IloBTopenue Tembl: «IIOCTOSIHHBIN ANEKTPHUECKUN TOK» 1 0 0 Yerubiiionpoc;
68. | IloBTOpeHHe TeMbl «MarHUTHBIC SIBICHUS 1 0 0 Yerabiiionpoc;
OBILEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 3 10




10. YHEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATE/IbHOIO NPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

A.B. Tlepprimkun ®@usnka-8xi 2017 M. JIpoda;

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

A.B. Tleppimkun ®@usnka-8xi 2017 M. JIpoda

H.B. ®unonosuu Meroanueckoe nocodue 2015 M. [Ipocda

A.E. MapoH, E.A. Mapon CamocTtosiTelbHbIe U KOHTPOJIbHBIE pa0boThI-8 kiacc 2017 M
Hpoda B.B. lllaxmarosa ,O.P. llledep Anarnoctuueckue padotsl -8 kinace 2016 M. JIpoda

A.E. Mapon, E.A. Mapos, C.B. Ilo3oiickuii Coopuuk Borpocos u 3amau 2015 M. poda

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

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/
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11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOT'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHE

OBOPYJIOBAHME J1J151 TIPOBEJIEHUSI IABOPATOPHBIX, IPAKTUYECKHNX PABOT,
JEMOHCTPAIIUM



