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IHHOACHUTEJIBHAA 3AIIUCKA

IIporpamma mno ¢u3uke Ha YpOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs COCTaB/IeHA Ha OCHOBE
NOJIOKEHUH M TpeOOBaHMH K pe3yibTaTaM OCBOEHMS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3zoBaTenbHOU mporpaMmel, ipeacTaBieHHbx B DI'OC 000, a taxxke ¢ yaérom QenepalibHON
paboueii mporpammbl Bociutanus U KoHnenuu npenojgaBanus ydeOHoro npeamera «DPusnkay,
IIOJIOKEHHUsT O pabouux NporpaMMax y4yeOHBIX MpPEIMETOB, yYEOHBIX KypcOB B TOM 4HCIE
BHEYPOUHOH JIEATEILHOCTH), YICOHBIX MOJyJIel B cooTBeTCTBUU ¢ TpeboBaHusmMu OI'OC u OOIT
HAYaJILHOTO OOIIEro, OCHOBHOTO 00IIero u cpennero oodmero obpasoanus ([Ipukaz MOY CIII
Ne6 ot 30.08.2024 Ne200)

CopneprkaHue nporpaMMbl 1o (pU3MKe HampaBiIeHO Ha (POPMUPOBAHHME €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYaroIIMXCsl U OpraHM3aluI0 M3Y4YeHUs (QU3MKU Ha JEeITEeIbHOCTHOM ocHOoBe. B
nporpamMMe 1o (hu3HMKe yIuTHIBAIOTCS BO3MOKHOCTH YUE€OHOTO MpeIMEeTa B pealin3aliui TpeOoBaHuN
®I'OC OOO k mIaHUPYEMbIM JINYHOCTHBIM U METAIlPEIMETHBIM pe3yibTaraM OOy4eHHUs, a TaKkKe
MEXIIPEIMETHBIE CBSA3M €CTECTBEHHOHAYUYHBIX YUYE€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O OOILIEro
o0Opa3oBaHHs.

[Iporpamma 1o ¢u3MKe YCTaHABIMBACT pacHpenelieHHe y4eOHOTro MaTepualia 10 Tojam
o0y4enus (10 Kjaccam), mpeiaraeT MPUMEPHYIO MOCIEI0BaTEIbHOCTh H3YYEHUS TEM, OCHOBAHHYIO
Ha JIOTUKE Pa3BUTHUS MPEIMETHOIO COAEPIKAaHUS U yUETEe BO3PACTHBIX OCOOCHHOCTEH 00y4aroIuXcs.

[Iporpamma no ¢u3uke pazpaboTaHa C LENbI0 OKAa3aHUS METOJUYECKOH MOMOIIN YYUTENIO B
co3llaHuH paboUeil MPOrpamMMBbl 10 Y4eOHOMY MTPEIMETY.

@dusnka SBISIETCS CUCTEMOOOPA3YIOIIMM Uil €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB,
MIOCKOJIbKY (DPM3MYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosiorueil, actpoHomuedt M ¢u3NUYeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, IPEIOCTABIIAET Hanboiee siCHble 00pa3libl MPUMEHEHUS! HAyYHOI'0 METO/1a TTO3HAHMS,
TO €CTh crIoco0a Moy4eHUs JOCTOBEPHBIX 3HAHUN O MHpE.

OnHa W3 IIaBHBIX 3ajad (PU3MUECKOro oOpa3oBaHMsA B CTPYKType oOIIero oOpazoBaHMs
COCTOUT B (OPMHPOBAHUM €CTECTBEHHOHAyYHOW TIpPaMOTHOCTM M MHTEpeca K Hayke Yy
oOydJaronmxcs.

WN3ydyenne ¢usukun Ha 0a30BOM YpPOBHE IPEAINOJAraeT OBJIAJEHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMHI €CTECTBEHHOHAYYHYIO I'PaAMOTHOCTB!

® HAy4YHO OOBSICHATH SIBJICHUS;

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

® HHTEPNPETUPOBATh [aHHBIE W MHCIIONb30BaThb HAay4YHbIE [OKA3aTENbCTBA IS
MIOJIy4€HUs BHIBOJIOB.

Hemun wu3yyeHus (U3MKM Ha YPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUsSI OIpeJesieHbl B
Konnenuun mnpenonaBanus ydeOHoro mnpeamera «®dusuka» B 00pa3oBaTENbHBIX OpPraHU3AIUIX
Poccuiickoit  denepanuu, peanus3ylolIMX OCHOBHBIE 0011e00pa3oBaTelibHble  MPOrPaMMBL,
yTBepkAEHHON pemenneM Kosmernn MunucrepcrBa mnpocsenieHust Poccuiickont ®Penepannn
(mpotoko:n ot 3 gexadps 2019 r. Ne [IK4BH).

Hean nzyvyenus pU3NKu:

e MpuOOpeTeHrne UHTepeca U CTPEMJICHUS! 00yJYaronMxcs K HayYHOMY M3YYEHUIO MPUPO/IbI,

Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;



® Dpa3BUTHE TMPEACTABICHUH O HAYYHOM MeETOJe TMO3HaHHA U  (HopMUpOBaHHE
HCCIIEIOBATENIbCKOIO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pPe3ysibTaTa HM3Y4YECHHsS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

e (dopMHUpOBaHHME MPEIACTABICHUNA O POIM (PU3MKHU ISl PA3BUTHS JIPYTHX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE TMPEACTABICHUH O BO3MOXHBIX cdepax Oyaymed npodeccnoHaIbHON
NeSITeIbHOCTH, CBSI3aHHOW C (PM3MKOM, MOJrOTOBKA K JajibHEHIIeMy OOYy4eHHI0 B 3TOM
HaIpaBJICHUU.

JloCTIKEHHE THX IieNieil mporpaMmbl 1o (pu3KKe Ha ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus

o0ecreunBaeTcs pelieHueM CIeAYOInX 3a1ay:

e npuoOpeTeHue 3HAHWK O JAUCKPETHOM CTPOSHHUH BEIIECTBA, O MEXAaHMYECKUX, TETIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e TpuOOpeTeHHEe YMEHHI OMUCHIBATh U OOBSICHITH (PU3MUECKUE SBICHUS C UCIOIB30BAHUEM
MOJIYYE€HHBIX 3HAHUM;

® OCBOCHHME METOJOB pEIICHUS TMPOCTEHIINX pacuy€THBIX 3aJad C HCIHOJIb30BAHUEM
(bu3nyecKux Mojenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHHI HaOIIOIaTh MPUPOIHBIC SIBJICHUS U BBIOJHATH OMBITHI, JJa00paTOPHbIE
paboThl W DJKCHEPUMEHTANbHBIE HCCIEAOBAHUS C MCIHOJIB30BAHUEM H3MEPUTEIbHBIX
puOOpoB;

e oOcBOcHHME NpUEMOB paboThl ¢ wuHPopManueil (GU3NUIECKOro CoAep>KaHus, BKIIOYAS
MH(GOPMAIIHIO O COBPEMEHHBIX TOCTH)KEHUX (DU3UKH, aHATTU3 U KPUTUIECKOE OICHHUBAHNE
nH(pOpMAIIHH;

® 3HAKOMCTBO cO chepaMu NPOo(ecCHOHATLHON NEeATEeIbHOCTH, CB3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMU TEXHOJIOIUSIMHU, OCHOBAHHBIMHU Ha JOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YpOBHE OCHOBHOIO 0OILIEro oOpa3zoBaHHUs
otBoauTCcs 238 yacoB: B 7 kiiacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68 yaco (2 yaca B
HEJIENI0), B 9 KJlacce — 102 yaca 3 yaca B

[Ipemiaraemselii B nporpamme no ¢u3uke mnepeueHb Ja00paTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHAATEeNbHBIN XapakTep, yYUTeNb JejaeT BHIOOpP MPOBeAeHUs Ja00paTOPHBIX padoT U OMBITOB
C yu€TOM MHAMBHAYAJIbHBIX OCOOEHHOCTEW O0YyYaromMXcs, CIIUMCKA SKCIEPUMEHTANIBHBIX 3a/JaHUM,
IpeUlaraéMblX B paMKaX  OCHOBHOIO  TOCYJapCTBEHHOIO  2K3aMeHa 10  (PU3HKe.



COJEPKAHUE OBYYEHUA

TemnoBble IBJICHUS.

OCHOBHBIE TOJIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpUHU CTpOEHUSs BellecTBa. Macca u
pa3Mepbl  aroMOB M MOJIeKyJd. OmbIThl, MOATBEPKIAIOIINE  OCHOBHBIE  ITOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKON TEOPHUH.

Mopnenu TBEPIOTO, KUAKOTO M ra3000pa3HOrO COCTOSHUN BemlecTBa. Kpucramiyeckue u
amop¢ubie Tena. OObSICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPIBIX TET HAa OCHOBE IMOJOXKCHHMA
MOJIEKYJIIPHO-KMUHETHUUECKOW Teopur. C(CmauMBaHuME M KanWULBIpHbIE sBieHUA. TemioBoe
pacUIMpEeHHEe U CKaTHUE.

Temneparypa. CBsizb Temmeparypbl CO CKOPOCTHIO TEIUIOBOTO JIBJKEHMSI YACTHII.
Buytpennss sHeprusi. CriocoObl M3MEHEHUsI BHYTPEHHEH dHEPTUU: TeIuionepeaada u COBEpIICHUE
paboTel. Buasl Teronepenaun: TeMIONPOBOAHOCT, KOHBEKIUS, H3ITyYCHHUE.

KonnuectBo TemnoThl. YaenbHas TEMIOEMKOCTh BelIecTBAa. TemIooOMEH U TeIIoBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBineHue W OTBepAeBaHHE KPUCTAIUIMUYECKHUX
BEIIECTB. YJelbHas TemioTa 1uiaBieHus. I[lapooOpasoBanme u konueHcauus. Hcmapenue.
Kunenue. VYnaenbHas Ttemnora mnapooOpa3oBaHMs. 3aBHCHUMOCTh TEMIIEPATypbl KHUIIEHHUS OT
aTMoc(epHOro JaBICHHUS.

Brnaxxnocts Bo3ayxa.

DHeprus ToIMBa. Y IeiabHas TEII0Ta CrOPaHUS.

[Tpunnuner  pabotel  TeruoBbix ABuratenei KIIJ[ TeroBoro jauratens. TemioBbie
JIBUTATENH U 3aLIUTa OKPY>KAOLIEH CpeJibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS YPHEPTUHU B TEIJIOBBIX IIPOIIECCaX.

Jemoncmpayuu.

Habmtoienne 6poyHOBCKOTO IBUYKEHUS.

Hab6monenue nuddysun.

Habmroienue siBjaeH cMauMBaHUs U KaMWUTSIPHBIX SBICHUH.

HaGmronenue TenioBoro pacuimpeHus Te.

N3menenne naBieHus ra3a mpu K3MEHEHUH 00bEMa M HArpEBaHUM W OXJIAXKICHHH.
[IpaBuna nuamepeHus TemnepaTypsl.

Buasl Tenionepenaun.

OxnaxaeHre Ipy COBEpPIICHUH PabOTHI.

HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.
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. CpaBHEHME TEIIIOEMKOCTEN pa3IMYHbBIX BEILIECTB.

=
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. HaOimroienme kureums.

[EEN
N

. HabmroeHme mocTosiHCTBa TeMITepaTyphl IPH TUIABJICHHUH.

13. Moaenu TeIIOBLIX ABUTATEIIEH.

Jlabopamopuvie pabomuvl u onvimol.

1. OmnbITHI O OOHAPYKEHUIO IEHCTBHS CHJI MOJIEKYJISIPHOTO MPUTSKEHUS.
OMBITHI IO BBIPAITMBAHUIO KPUCTAUIOB MIOBAPEHHOM COJIM WIIHM caxapa.

3. OmnbIThl O HA0JIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KHUAKOCTEH 1 TBEPABIX TEI.
4. OrmpeneneHue TaBIeHUs BO31yXa B OaJJIOHE IIIPHULIA.
5. OmnbIThl, JAEMOHCTPUPYIOLIME 3aBHUCUMOCTh JaBJICHHUS BO3AyXa OT ero o0béMa u

HarpeBaHHusd UJIN OXJIAXKICHUS.



6. IlpoBepka rumore3bl JHMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA IKUAKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIIepaTyphl.

7. Habmonenue M3MEHEHHsT BHYTPEHHEH SHEPruM Tella B pe3ysbTaTe TEIUIONepelayd U

paboThI BHEITHUX CHIL.

8. HccnenoBanue siBJICHUS TEIJIO0OMEHA MTPU CMEUIMBAHUH XOJIOAHOMN U ropsYei BOBI.

9. OmnpezeneHue KOJIUYECTBA TEIUIOTHI, TOJYYEHHOTO BOJAOW MPHU TEINIOOOMEHE C HArpeThIM

METANTUYECKUM LIUITUHAPOM.

10. Onpenienenye yieabHONU TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nporecca uenapeHus.

12. OmnpenieneHrie OTHOCUTENBHOMN BIaKHOCTH BO3TyXa.

13. Ompenienenue yieabHON TEIUIOTHI IUIaBJICHUS JIb/IA.

DJieKTpuYecKkHe 1 MATHUTHbBIE SIBJICHUS.

Onexrpuzanys Ten. J[Ba poma sieKTpUUecKuX 3apsAnoB. B3anmMoneicTBrue 3apsyKEHHBIX Tell.
3akon KynoHa (3aBUCHMOCTH CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJI OT BEIMYUHBI 3apA0B U
PacCTOSHUS MEXY TeTIaMu).

OnekTpuueckoe mnone. Hanpsok€HHOCTH anekTpudeckoro mousid. lIpuHnum cynepno3unun
ANEKTPUYECKUX 0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu anexTpudeckux 3apsoB. DIEMEHTApHBINA AIeKTpHUecKuil 3apsa. CTpoeHue aroma.
[TpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHHUSI SIEKTPUUYECKOTO 3apsiia.

DNEeKTPUUECKUA TOK. YCIOBUS CYIIECTBOBAHHUS AJIEKTPUYECKOTO TOKa. VCTOYHHUKH
MOCTOSTHHOTO TOKa. JIEHCTBHS DIIEKTPHUYECKOTO TOKa (TEIUIOBOE, XHMHUYECKOE, MAarHHUTHOE).
DNEeKTPUYECKUH TOK B )KUAKOCTSX U Tazax.

Onektpuueckas uenb. Cuma Toka. JnekTpuyeckoe HampsbkeHue. CoOnmpoTHBIICHHE
MPOBOAHMKA. YJENbHOE CONPOTHUBIEHHE BemecTBAa. 3akoH Oma a1 ydacTka Iemnu.
[TocnenoBarenbHOE U NapaieIbHOE COEAUHEHNE POBOIHUKOB.

Pabota u MouHOCTh AseKTpudeckoro Toka. 3akoH Jlxoymns—JIeHna. DinekTpuyeckue 1enu u
NOTpeOUTENH IEKTPUIECKOM sHeprun B ObITY. KOpoTKoe 3aMbIkaHMe.

[TocrosiHHBIE MarHUTHL. B3auMonelcTBHE NOCTOSHHBIX MarHMTOB. MarHuTHOE IOJe€.
MarunuTtHoe nojie 3eMJId U €ro 3HaA4eHHe NS Ku3HU Ha 3emie. OnwiT Dpcrena. MarHuTHoe mose
AIIEKTPHUECKOTO TOKa. [[pMeHeHHe dJIeKTPOMarHuTOB B TeXHUKE. JlelicTBUE MarHUTHOTO TIOJIS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOIBUraTeIb MOCTOSHHOIO TOKa. VIcnoabp30BaHue 3JeKTpoIBUTaTeNIel B
TEXHUYECKHX YCTPOMCTBAX U Ha TPAHCIOPTE.

Omnbitet ®@apazgess.  SBnenue  dnekTpoMarHuTHOWM — wHAYKHuH. [IpaBwio  Jlenma.
Onektporereparop. CrnocoObl TMOMy4YeHUs DJIEKTPUUECKOW DHEPruu. DIJIEKTPOCTAHIIMM Ha
BO300HOBIISIEMBIX UCTOYHHKAX SHEPTHUH.

Jemoncmpayuu.

DeKTpu3aIus Tel.

JIBa pojia SIeKTPUUECKUX 3aps/I0B M B3aMMOJICHCTBHE 3aPSKEHHBIX TEIL.
Y CTpOUCTBO U IEHCTBHE IEKTPOCKONA.

DneKkTpocTaTu4ecKas NHIYKIHS.

3aKOH COXpaHEeHHUs HIEKTPUUECKHUX 3apsI0B.

[TpOBOTHUKY U JUDIEKTPUKH.

MonenupoBaHHe CHIIOBBIX JIMHHNA DIIEKTPHYECKOTO TIOJIS.

O NV A WNPR

M cTOYHUKY TOCTOSSHHOT'O TOKA.
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JlelicTBUSA SIIEKTPUYECKOTIO TOKA.

DIJIEKTPUUYECKUHN TOK B )KHIKOCTH.

I"a3oBbIii pazps.

N3mepenue cuiibl TOKa aMIepMETPOM.

N3mepenue 31eKTpUyecKoro HanpsKEHUs BOJIBTMETPOM.

PeocraT u MarazuH conpoOTHBIICHUMN.

BzanmopeiicTBrHE TOCTOSHHBIX MAarHUTOB.

MoaenupoBaHre€ HEBO3MOKHOCTH Pa3JIeJICHHs MOJIFOCOB MarHUTa.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnsIT Opcrena.

MarnuTHoOe noje Toka. DJIeKTPOMArHuT.

JlelicTBuE€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.

UccnepoBanue sSBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

OnsiTel @apajes.

3aBUCHMOCTD HaIlPaBJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3SHUKHOBEHHS.
DJIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuusie pabomot u onvimel.
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OnbIThI 10 HAOTIOJEHUIO SJIEKTPU3ALUHU TeNl MHAYKIMEH U PU COTPUKOCHOBEHUU.
HccnenoBanue 1eHCTBUS JIEKTPUUYECKOTO OIS HA IPOBOJAHUKH U JUDJIEKTPUKU.

COopxka u mpoBepka padOThl AIEKTPUUECKON IETH MOCTOSHHOTO TOKA.

W3mepeHnue u peryinpoBaHue CUIbl TOKA.

N3mepenue u peryaupoBaHue HaPsKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YEPE3 PE3UCTOP, OT CONPOTHUBIICHUS
pe3ucTopa 1 HalpsHKEHUs Ha pEe3UCTOPeE.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOIO COITPOTUBIICHHS TPOBOJHHUKA
OT €ro JJIMHBI, IJIOLIa/I1 OTIEPEYHOI0 CEUEHUs U MaTepHuaa.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHWH MPU MOCIEI0BATEIbHOM COECIUHEHUU IBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MAPAIIIEIBHOM COEAMHEHUH PE3UCTOPOB.
Omnpenenenre pabOTHI 3IEKTPUUECKOT0 TOKA, UIYIIETO YepPe3 PE3UCTOP.

Onpenenenne MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEIEMON Ha PE3UCTOPE.
HccnegoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYILETO Y€pe3 JIAMIIOUYKY, OT HaNpsHKEHHs Ha
HEW.

Onpenenenne KII/] narpeBarens.

HccnenoBanue MarHUTHOTO B3aUMOJICHCTBHSI TTOCTOSTHHBIX MarHUTOB.

N3yuenne MarHuTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB MPH UX 00BETMHEHNUHU U PA3ICIICHIH.
HccnenoBanue nericTBUs SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJEHCTBUS KATYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa M HAMpPAaBIICHUs TOKA B KaTYIIIKE.

N3yuenune neiicTBUS MArHUTHOTO TIOJISI HA TIPOBOJAHUK C TOKOM.

KonctpynpoBanue 1 usyueHue padoThl FIEKTPOABUTATENS.

N3amepenne KIIJ[ anmekTpoaBuraTeIbHONM YCTAHOBKH.



21. OneITEl  TIO HUCCICIOBAaHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ WHAYKOHUH: HCCIECA0BAHUC
W3MCEHCHHUH 3HAUCHUS U HaIrpaBJICHUA MHAYKOIUOHHOI'O TOKaA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne U3k Ha ypoBHE OCHOBHOTO OOIIET0 00pa30BaHMs HANPABICHO HA JTOCTUKECHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

B pesynbrare wu3ydeHus GuU3MKM Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHus Yy
oOyuatoierocst 0yayT copMUPOBaHbI CIEAYIOLIUE INYHOCTHBIE PE3yabTaThl B HACTH:
1) naTpHOTHYECKOr0 BOCIIUTAHHUS:
- IPOSIBJICHUE MHTEPECa K HICTOPUN U COBPEMEHHOMY COCTOSTHHIO POCCHUICKON (PU3NUECKON HAYKH;
- LIGHHOCTHOE OTHOIIIEHUE K JTOCTHKEHUSAM POCCUNUCKUX YUEHBIX-(PHU3UKOB;
2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
- TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYKIEHHHM OOIIECTBEHHO 3HAUYMMBIX U JTUYECKUX
npo0JeM, CBI3aHHBIX C IPAKTUYECKUM PUMEHEHHUEM JTIOCTHKCHUN (PU3UKH;
- OCO3HaHME BAKHOCTU MOPAJIbHO-ITUUECKHUX IPUHLHUIIOB B I€ATEIbHOCTH YUEHOIO;
3) acTeTH4eCKOr0 BOCIIMTAHMS:
- BOCTPUATHE DSCTETUYECKHX KadyecTB (DU3MUECKON Hayku: €€ TapMOHHYHOTO IOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 O3HAHMSA:
- OCO3HAHUE IIEHHOCTU (PU3MUECKON HAYKH KaK MOILIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUMN, BaKHEUILEH COCTABIISIIOLIEH KYIbTYpPHI;
- pa3BUTHE HAYYHOU JIF0003HATEIBLHOCTH, MHTEPECA K UCCIIEI0BATENIbCKON JAESITEIbHOCTH;
5) popmupoBaHus KyJbTYPHI 310POBbSI H SMOLMOHAJIBHOI0 0JIArONOTyYHs:
- OCO3HaHHWE LIEHHOCTH 0e30macHoro obpas3a >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE,
Ba)XHOCTHU MpPaBUJ O€30MaCHOro MOBEJEHHs Ha TPAHCIOPTE, Ha JOPOrax, C IEKTPUUYECKUM HU
TEIJIOBBIM 000pPYIOBaHUEM B JIOMAILIHUX YCIOBHUSAX;
- chopMUPOBAaHHOCTH HaBbIKa pedIeKCUU, TPU3HAHKUE CBOETO MpaBa Ha OUIMOKY M TAKOTO K€ MpaBa
y Ipyroro 4ejoBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
- aKTHUBHOE Y4YacTHe B pEUIEHHM NpPaKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeiIbHOU
OpraHM3aly, ropojaa, Kpas) TEXHOJOTMYECKOW M COLMAIbHOM HAIpaBJIEHHOCTH, TPEOYIOIIMX B
TOM 4uCle U GU3NUYECKUX 3HAHHI;
- HHTEpEC K MPaKTUUECKOMY U3YUEHUI0 poQeccuil, CBA3aHHBIX ¢ (PU3UKOM;
7) IKOJIOrM4€eCKOro BOCIIMTAHMS:
- OpUEHTalUsl Ha MpUMEHEeHHe (PU3NUECKUX 3HAHUM NJIs pelleHus 3a/1a4d B 00JIaCTH OKpy»Karolen
Cpelipl, MJIAHUPOBAHUS IOCTYNKOB M OLEHKM MX BO3MOXKHBIX IIOCIEICTBUN AJI OKpYXKarollen
Cpelibl;
- OCO3HaHME MI00ATBHOTO XapaKTepa HIKOJIOTUYECKUX NMPOOIeM U MyTel UX pelIeHus;
8) axanTanuu K U3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOAHOM Cpebl:
- TOTPEeOHOCTh BO B3aUMOJICMCTBUU IPHU BBIOJHEHUU HCCIEAOBAHUN M MPOEKTOB (PHU3HUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTUX;
- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO e TeIbHOCTD;



- TOTpeOHOCTh B ()OPMUPOBAHUH HOBBIX 3HAHWH, B TOM 4ucie (pOpMynHpoBaTh HIEH, MOHSITHUS,
THITOTE3bI 0 (PU3UUECKUX OOBEKTAX U SIBICHHSAX;

- 0CO3HaHME JAe(PUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;

- IUTAHUPOBAHKE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

- CTpeMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aMMOCBSI3U IPUPOJIBL, O0IIECTBA M S3KOHOMHKH, B TOM
YHCIIe C UCTIOJIb30BaHNEM (DU3NYECKUX 3HAHUI,

- OIICHKA CBOMX JCWCTBUI C Y4E€TOM BIUSHHS Ha OKPYKAIOUIYIO CPEIy, BO3MOXHBIX TII00ATbHBIX
MOCIIEACTBHUM.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbpTare ocBOeHHS MPOrpaMMbI IO PU3KUKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
y oOyd4aromierocsi OyayT CQOpPMUPOBaHBI MeTampeIMeTHbIE Pe3YJbTAThl, BKIOYAIOINE
MO3HaBaTEJIbHbIC YHHBEPCAIbHBIC YyUeOHBIC [CHCTBHUS, KOMMYHHKATHBHBIC YHHUBEpPCAIbHBIC
y4eOHbIe ICHCTBHSI, PETYIATHBHbBIC YHUBEPCATIbHbIC yICOHbBIC ICHCTBHS.

Ilo3HaBaTeabHBbIE YHUBEpPCAJBHBIC y'leﬁﬂble JeHCTBUS

Ba3oBrle Jlornuyeckune aefcTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKNA O0BEKTOB (SBICHHN);
YCTaHABJIMBATH CYHIECTBEHHBIH NMPU3HAK KiacCH(UKaWU, OCHOBAHUS ISl 000OIIEHUS |
CpaBHEHUS,;

BBISIBIIITH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PAaCCMATPUBAEMBIX (aKTax, JaHHBIX H
HaAOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSM;

BBISIBIIITh TIPUYMHHO-CJICJICTBEHHBIE CBS3M TPH HM3YYCHUH (U3NYECKUX SBICHUN W
IPOIIECCOB, JIeJIaTh BBIBOABI C MCIOJB30BAaHHEM JEIYyKTHBHBIX W HWHIYKTHBHBIX
YMO3aKITIOYEHUH, BBIJIBUTATh THITIOTE3BI O B3aUMOCBSI3SX (DU3NYECKUX BEIUYHH;
CaMOCTOSITENILHO BBIOMpATh Croco0 perieHus: yueOHOH (u3nueckoi 3aaauM (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEUICHHs, BBHIOOpP HambOoyiee TMOAXOMAIIET0 C  Y4ETOM
CaMOCTOSITENTEHO BBIJICIIEHHBIX KPUTEPHUER).

Ba3oBble ncciieroBaTe/ILCKHE JeiiCTBUA.

MCIOJIb30BaTh BOIPOCH! KaK MCCIIEI0BATENIbCKIII HHCTPYMEHT MO3HAHUS;

MIPOBOAUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECJIOXKHBIN (PU3NUECKUIt
HKCHEPUMEHT, HEOOJIBbIIIOE UCCIIe0BAaHNE (PU3MUECKOTO SBICHUS;

OLICHMBAaTh HAa NPUMEHUMOCTb M JIOCTOBEPHOCTh HH(OpPMAIUIO, MOJYYEHHYIO B XOE
HCCIIEIOBaHMS WM SKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOPMYIHPOBATH 0O0OIIEHUS U BBIBOJBI 110 pe3yiIbTaTaM MPOBEAEHHOTO
HaOJI0ICHNUS, OMIbITA, UCCIIEIOBAHMS;

MIPOrHO3UPOBATh BO3MOXKHOE JajbHEilIee pa3BUTHE (PU3MUECKUX IPOIIECCOB, a TAKXKE
BBIJIBUTATh TPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

PabGora ¢ undopmanmueii:

NPUMEHATh PA3JIMYHbIE METO/bI, MHCTPYMEHTHI W 3alpochl MpHU TIOMCKE U OTOOpe
nH(OpMAaLIUY WIN JaHHBIX C YUETOM IPeNIoKeHHON yueOHO! (hr3nueckoi 3a1auu;



aHAJM3UPOBaTh, CHCTEMATU3UPOBATh W HHTEPHPETHPOBATH HH()OPMALHUIO Ppa3THMUHBIX
BUJIOB U ()OPM IIPEACTABIICHHUS;
CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJIbHYIO (OpPMY TpeACTaBICHUS HHPOpMauu u
WITIOCTPUPOBATh peIlacMble 3aJauyd HECIOKHBIMH CXEMaMHM, JHarpaMMaMH, HHOW
rpaduKoi ¥ UX KOMOMHAIMSAMHU.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

B X0JI¢ 00CY)KICHHS Y4eOHOTO MaTepralia, pe3yabTaToB Ja0OPATOPHBIX padOT M MPOCKTOB
3aJ1aBaTh BOIMPOCHI IO CYIIECTBY O0OCYX/TaeMOI TeMbl U BBICKA3bIBATh WJICH, HAICIICHHBIC
Ha pelIeHHE 3a/1a49M U MOJIepKaHue OJIaroXenaTeIbHOCTH OOIIEHUS;

COMOCTABJIATh CBOM CYXACHHS C CYXKICHUSMH JPYTUX YYaCTHHKOB JIMAJora,
OoOHapyXUBaTh PA3JIUIHE U CXOACTBO MO3HIIHIA,

BBIP2XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

MyOJIMYHO  TPEACTABNIATH  PE3YJbTAaThl  BBINOJIHEHHOTO  (DU3WYECKOTO  OIBITA
(3KCTIEpUMEHTA, UCCIICIOBAHUS, IPOCKTA);

MMOHUMATh M HMCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW W WHIUBUAYAIBHOH pabOTHI MpH
pEIIeHUH KOHKPETHON (DU3HUYECKOM MPOOIeMBI;

MPUHAMATH [T COBMECTHOW JIEATEIIBHOCTH, OPraHW30BBIBATH JICUCTBUSA 10 ¢
JTOCTIDKEHHUIO: PACHpEeNsiTh POJIM, OOCYKIaTh MPOIECChl W PE3yIbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOK YacTh pPa0OTHI, JOCTUTAs Ka4eCTBEHHOI'O pe3ylibTaTa IO CBOEMY
HATPABJICHUIO U KOOPJAMHUPYS CBOU JICHCTBUSI C IPYTUMHU WICHAMU KOMaH/IbI;

OLICHUBATh KAueCTBO CBOETO BKJIAJIa B OOIIHMIA MPOJYKT MO KPUTEPHUSAM, CAMOCTOSITEIHHO
chOpMyIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUSI.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHbLIC y‘leﬁl—lble JelcTBUA

Camoopranmusanus:

BBISIBJIATh MPOOJIEMBI B )KM3HEHHBIX M y4EOHBIX CHUTYallUsX, TPEOYIOIIUX Ul peLIeHUs
(bu3nYecKux 3HaHUH;

OPUEHTUPOBATbCSI B PA3IUUYHBIX IOAXOJAaX MPHUHATUS pelIeHud (MHAWBUIYaJIbHOE,
MIPUHATHE PEILIEHHs B IPYIIE, IPUHATUE PEIIeHUH rpymnmnoil);

CaMOCTOSITENIBHO COCTABJIATh AJTOPUTM peleHHuss (U3NYECKOM 3alaud WU IJ1aHa
UCCIIEIOBAaHUsI C Y4ETOM MMEIOIIMXCS PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMEHTUPOBATH MPEIJIaracMble BApHUAHThI PEIICHUN;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

JaBaTh aJIEKBaTHYIO OLICHKY CUTYallU U IpeJyiaraTh IJiaH e€ H3MEHEHNUS,

OOBSICHATh NMPUYMHBI JOCTHKEHHS (HETOCTH)KEHUS) Pe3yJbTaTOB JESTEIbHOCTH, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHUCJIE B XOJI BBINOJHEHHUS (U3NYECKOTO
UCCIIEIOBAaHUsI WMJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, W3MEHMBILIHXCS
CUTYyallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3Y/IbTaTa LENU U YCIOBUSIM;



CTaBUTHb Ce0s1 HA MECTO JPYroro 4ejloBeKa B XOJAE CIopa WIN JUCKYCCHU Ha Hay4dHYIO
TeMY, IOHUMAaThb MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

NpU3HABATh CBOE IMpaBO Ha OMMOKY MNpU peHieHHH (U3WYECKHX 3a7ad WId B
YTBEPXKACHUAX HA HAYYHBIE TEMBI M TAKOE JK€ IIPAaBO APYIOro.

HNPEAMETHBIE PE3YJIbTATHI

K konHmy oOydenuss B 8 Kjacce mpenMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

HCIOJIb30BaTh IIOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE aTOMOB H
MOJIEKYJI, arperaTHbleé COCTOSHUSI BEUIeCTBa, KpHUCTaUIMyeckue U amopdHbIe Tena,
HACBILEHHBIA M HEHACHIIICHHBIN Iap, BIAXKHOCTb BO3[yXa, TEMIEpaTypa, BHYTPEHHSS
SHEprus, TEIJIOBOM JBHUIaTEllb, JJIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsll, SJIEKTPHUYECKOE
110J1€, MPOBOJIHUKH U AUDJIEKTPUKH, IOCTOSHHBIHN 3JEKTPUUECKUN TOK, MAarHUTHOE TIOJIE;
pasznuyath sBIEHUS (TEIJIOBOE pacIIMpEeHHE U C)KaTHe, TeIlonepeaaya, TEIIoBOe
paBHOBECHE, CMauYMBaHUeE, KAMUUSIPHbIE SBJICHUS, UCTIApEHUE, KOHICHCALIUs, IIJIaBJICHHE,
KpucTannu3anus (OTBEpleBaHUE), KHIIEHHEe, Teronepeaaya (TEIIONpPOBOAHOCTD,
KOHBEKIIMSI, W3Iy4YeHHE), DJCKTpU3aluusi TeJ, B3auUMOJCICTBUE 3apsloB, AECUCTBUS
ANEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJAECHCTBME MAarHUTOB, JEHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAS MHAYKIUS) MO OMHCAHUIO
UX XapaKTEepPHBIX CBOICTB U Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOe
SIBJICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YyYCHHBIX (DU3MUYECKUX SIBJICHHM B OKpPYXKAIOIIEM MHUpPE, B
TOM 4Hclie (pU3NUECKHE SIBICHUS B MIPUPOJIEC: MOBEPXHOCTHOE HATSKEHNE U KAWL pHbIE
SIBJIGHUSI B IPUPOJIE, KPUCTALIbI B pupoe, nznydyenue ColHua, 3amMep3aHie BOJOEMOB,
MOpCKue OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, JJIEKTPHUUECKUE SIBICHUS B
aTMocdepe, 3JIEKTPUUYECTBO JKUBBIX OpPraHU3MOB, MarHuTHoe TMosie 3eMid, Jpeld
IOJIFOCOB, POJIb MArHUTHOTO MOJIS JUIsl JKU3HU Ha 3emJie, MOJSPHOE CHUSIHHUE, MPH 3TOM
MEePEeBOUTh MPAKTUUYECKYIO 3a7adyy B Y4YeOHYIO, BBIIEISATh CYLIECTBEHHBIE CBOMCTBA
(mpu3HaKyM) PpU3NUECKUX SIBICHUM;

ONUCHIBATh M3YYEHHBbIE CBOWCTBA Tel M (M3MUYECKUE SIBJICHUS, UCHONB3YS (pu3mueckue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI ODHEpPrusi, KOIWYECTBO TEIUIOTHI, YJelbHas
TEIUIOEMKOCTh ~ BEILIECTBA, YyJAENIbHAas TEIUIOTa IUIaBI€HUS, yJeJdbHas  TEIIoTa
napooOpa3oBaHusi, YyA€JIbHAs TEIJIOTa CrOpaHHs TOIUIMBA, KOA()(UIMEHT MOJIE3HOro
NEHCTBUS TEMJOBOW MAIlMHBI, OTHOCHUTENbHAsl BIAXHOCTh BO3/yXa, AJIEKTPUUYECKUI
3apsj, CWia TOKA, MIEKTPUYECKOE HAINPSIKEHHUE, CONPOTUBIEHUE MPOBOJHUKA, YAEIBHOE
COIIPOTHBIIEHUE BEIIECTBA, pad0oTa M MOIIHOCTh DJEKTPUYECKOIO TOKA), IMPU OMUCAHUHU
MPaBWIbHO TPAKTOBaTh (U3UYECKUN CMBICT MCIIONb3YEMbIX BEIUYMH, 00O3HAUEHUS M
eIUHULBI  (U3NYECKUX BEJIWYUH, HaXOAUTh (OpPMYNbI, CBSA3BIBAIOIIME JaHHYIO
(GU3MYECKYI0 BEIMYUHY C JAPYTUMHU BEIMYUHAMH, CTPOUTh TpaduKU H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS U MPOILECCHI, UCIOIb3Ys OCHOBHBIE
MIOJIOKEHHS  MOJIEKYJIIPHO-KMHETUUYECKOM TEOpUM CTPOEHHs BEIIECTBA, IPUHIUI
CYTIEPIIO3HIINH TT0JIeH (Ha KaueCTBEHHOM yYpOBHE), 3aKOH COXPaHEHHs 3apsa, 3akoH Oma



Il ydacTKa LenH, 3akoH J[xoymns—JleHua, 3akoH coxpaHeHHsl JHEPTuy, IIpU ITOM JjaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMChIBATH €r0 MaTEMAaTUYECKOE BBIPAKCHUE;
OOBSICHATD (PU3UYECKHE MTPOLECCHI M CBOMCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE CUTyalui
[IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUYUHHOCIEIACTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 1—2 OTMYECKUX IIaroB ¢ Omnopoil Ha 1—2 M3ydeHHBIX CBOICTBa
(bu3nYecKux sIBIECHUH, GU3NYECKHUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemath pacyéTHble 3agauyd B 2-3 CWCTBUS, WCHOJIB3YysAd 3aKOHBI U  (OPMYIIBI,
CBSI3bIBAIOIIME (PU3MUECKUE BEJIMUMHBI: HA OCHOBE aHaJIM3a YCIIOBMS 3a/lauM 3allUChIBATh
KpaTKO€ YCJIOBME, BBISBIATH HEAOCTATOK JAaHHBIX JUI pEIleHUs 3aJayd, BbIOMpATh
3aKOHBI ¥ (hOpMyJIbl, HEOOXOIUMBIE I €€ PelIeHHs], IPOBOJUTh PACUEThl U CPABHUBATH
MOJTyYeHHOE 3HaYeHHE (PU3NIECKOIN BETMUNHBI C U3BECTHBIMU JTaHHBIMU;

pacro3HaBaTh MPOOJIEMBbI, KOTOPhIE MOYKHO PELIUTH MPH MOMOIIN (PU3NIECKUX METOMOB,
UCIOJIb3YSl  ONMCAaHUE HCCIIENOBAaHUS, BBLACIATH IMPOBEPSIEMOE IMPEANOIOKEHUE,
OLIEHUBATh [IPABUIIBLHOCTD MOPSKA IPOBEJCHUS UCCIIEI0OBaHUs, A€aTh BEIBObI;
MIPOBOJIUTH OTIBITHI IO HAOIOCHUIO (PU3NUECKUX SBICHUN WIH (PU3NIECKUX CBOWCTB TEI
(KanuJUIApHBIE SIBJIICHUS, 3aBUCUMOCTD JABJICHUS BO3JyXa OT €ro o0bEMa, TeMIepaTyphl,
CKOPOCTH TpOLIECCa OCThIBAHMS M HArpeBaHUs IpPU HU3JIyYEHUU OT IIBETa M3JIydarollen
(moromaoneii) HOBEpXHOCTH, CKOPOCTh MCHAPEHHUS BOJBI OT TEMIIEPATYPHI KUAKOCTU U
IUIOIIAAN €€ TOBEPXHOCTH, DSJIEKTpU3alus TeJl M B3aUMOJECHCTBHE 3JIEKTPUUYECKUX
3apsi/ioB, B3aMMOJAEHUCTBHE ITOCTOSIHHBIX MAarHUTOB, BHU3YyalM3allis MarHUTHBIX IOJeH
IIOCTOSIHHBIX MarHUTOB, JEHCTBHS MarHUTHOIO IOJI1 HAa MPOBOJHHUK C TOKOM, CBOMICTBa
AJIEKTPOMArHMUTa, CBOMCTBA AIIEKTPOABHUraTElNsl IOCTOSHHOTO TOKa): (HOpMyIHpOBaTh
MIPOBEpPsEMBIC TPEATIONIOKEHHSI, COOMpATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pyIOBaHHUS,
OIUCBIBATh XOJ OIbITAa U (POPMYIUPOBATH BHIBOIBI;

BBIIIOJIHATh NIPSIMblE U3MEPEHMsI TEeMIlepaTypbl, OTHOCHUTEIBHOW BIIaXXHOCTU BO31yXa,
CHJIBl TOKAa, HANpsOKEHUs C MCIOJb30BAaHMEM aHAJIOTOBBIX NPUOOPOB U JATUYUKOB
(¢u3NyYeCKUX BEJIIMYMH, CpPaBHMBATh pE3yJbTaThl H3MEPEHUH ¢ Yy4ETOM 3aJaHHOU
a0COIIOTHON MOTPEIIHOCTH;

MIPOBOAUTH HCCIIEIOBAHUE 3aBUCUMOCTU OJHOW (PU3NYECKOW BEIWYUHBI OT JPYroM c
HCIOJIb30BaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTDH COIPOTUBIICHUS IPOBOJAHHUKA OT €ro
JUIMHBI, IJIOIAAW IONEPEYHOrO0 CEYEHHs U YIEIbHOIO CONPOTHBIIEHHS BEILIECTBA
IIPOBOJHMKA, CHJIBI TOKA, MAYILErO 4Yepe3 NMPOBOJHUK, OT HANPSIKEHUS HAa IPOBOJHHUKE,
UCCIIEIOBAaHNE IOCIEIOBATEIBHOTO M MApaJlJIeIbHOIO COEAMHEHHH IPOBOJHUKOB):
IUIAaHUPOBATh HCCIIEI0OBaHUE, COOMPATh YCTAHOBKY U BBINOJIHATH W3MEpPEHUs, Cilenys
NPE/UIOKEHHOMY IUIaHy, (UKCHUpPOBaTh PE3yNbTaThl MOJTYYEHHOW 3aBUCHUMOCTH B BUJE
TabIUI] ¥ TpaUKOB, JAETaTh BEIBOBI M0 PE3yJIbTaTaM HUCCIIET0BaHMS;

MIPOBOJIUTh KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BeIMYUH (yIelbHass TeIIOEMKOCTh
BEIIIECTBA, COMPOTHUBICHHE MPOBOJHHUKA, paboTa W MOLIHOCTH 3JEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh ~ M3MEPEHMs, COOMpaTh  OSKCIEPUMEHTAJIbHYIO  YCTAHOBKY, CleAys
MPeJI0KEHHOW MHCTPYKLUHU, U BBIYUCISATH 3HAYEHHE BETTMYHHBI;

coOnrofaTh MpaBWia TEXHUKM Oe€30MacHOCTH TMpH pabore ¢ J1abopaTOpHBIM
o0opynoBaHUEM;

XapaKTepU30BaTh MPUHIUIBI AEUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPONUCTB
C OIOpOM Ha UX OMMCaHUs (B TOM YHCJIE: CUCTEMa OTOIICHHSI JOMOB, TUTPOMETP, IapoBast



TypOuHa, amIepmerp, BOJIBTMETD, CYETUHK IIEKTPUYECKOU SHEPIHH,
AJIEKTPOOCBETUTENIbHBIE TMPUOOPBI, HAarpeBaTelbHbIE AIEKTPONpUOOpsl  (TpUMEpHI),
BJIEKTPUYECKUE TPENOXPAHUTENH, JJIEKTPOMArHUT, 3JIEKTPOABUrATEIb MOCTOSIHHOTO
TOKA), WCIIONIb3Ysl 3HAHUA O CBOWCTBAX (PU3MYCCKUX SBICHUH UM HEOOXOJUMEBIE
(u3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUUYECKUE YCTPONUCTBA U U3MEPUTEIIbHBIE IPUOOPHI IO CXeMaM
U CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETD,
JBUTATEb BHYTPEHHEIO CrOpaHusi, DJIEKTPOCKOI, pPEOCTaT), COCTaBJIATh CXEMbl
BJIEKTPUYECKUX LEMEN C MOCIEA0BATEIbHBIM U MAPAJIIETbHBIM COEAUMHEHUEM 3JIEMEHTOB,
paznuyas ycioBHbIe 0003HAYCHHUSI 3JIEMEHTOB AJIEKTPUYECKUX LIEMei;

MPUBOJUTL TpUMEPHl (HAXOAWTh HMHPOPMANMIO O TMPUMEpPax) MPAKTUYECKOTO
UCIOJIb30BaHUs (U3MYECKUX 3HAHWM B TOBCEIHEBHOM >KM3HU i1 oOOecredeHus
0e30macHOCTH Tpu OOpalleHHH ¢ npudopaMH U TEXHUYECKUMHU YCTPOWCTBAMH,
COXPAHEHHUS 3[IOPOBBS M COOTIOCHISI HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPY KAFOIICH
cpexne;

OCYIIECTBIIATh MOUCK WH(popManuu pusudeckoro coaepxanus B MHTepHETE, HA OCHOBE
WMEIOIINXCS 3HAHUM M NYyTEM CPaBHEHUS JONOJHUTEIbHBIX HCTOYHUKOB BBIICIISATH
nH(}OpPMaIINIO, KOTOpas SBJISETCS MPOTUBOPEUNBOM MIIM MOKET OBITh HEIOCTOBEPHOM;
WCIIOIb30BaTh MPU BBHIMOJHEHWH YYEOHBIX 3a/laHUM HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
(bu3MUeCKOro cojaep KaHus, CIPaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BIaieTh
npuéMaMu KOHCIEKTHPOBaHHUS TEKCTa, IMpeoOpa3oBaHus HHPOPMALMKU U3 OIHOM
3HAKOBOU CUCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHCHbMEHHBIE M KpaTKuWE YCTHBIE cooOueHus, 0000mas
WH()OPMALIMIO W3 HECKOJIBKUX HCTOYHUKOB (U3NYCCKOTO COJICPIKAHUS, B TOM YHCIIC
MyOJIMYHO MPEJICTABISTh PE3YIbTAThl IPOSKTHON WIIM HCCIEA0BATENbCKOM IeATETHbHOCTH,
MpU STOM TPaMOTHO HCIOJIb30BaTh HM3YYCHHBIH MOHATUHHBINA ammapar Kypca (U3HKH,
CONPOBOXK/IATh BBICTYIJIEHUE MPE3ECHTALINEH;

MpU  BBIMOJHEHUH YYEOHBIX TIPOEKTOB M HCCIEIOBAaHHN (PHU3UYECKHX TMPOIECCOB
pacnpeenaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTaBJICHHBIMHU 3aJadaMH,
CJIIEAUTH 32 BBHIMOJIHEHUEM IUIaHA JEUCTBUN U KOPPEKTUPOBATh €r0, aICKBATHO OLICHUBATh
COOCTBEHHBI BKJIAJ B JEATENbHOCTh TPYIIbI, BBICTPAUBATh KOMMYHHKATHBHOE
B3aMMO/ICIICTBHE, MIPOSBIISAL TOTOBHOCTD pa3pemaTh KOH(IUKTHI.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne
/ HanmenoBaHmue pa3iesioB U TeM IPOrpaMMbl KoanuecTBo
n/n
4acoB
1 OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KNHETUYECKON TEOPUH U UX 1
OMBITHBIE TOATBEPKIACHUS
Macca u pazMep aTOMOB B MOJIEKYJT 1

Mogenu TBéleOFO, KHUAKOI'o U ra3006pa3H0ro COCTOSIHUM BeEIIeCTBa 1




OOBsicHEeHHE CBOUCTB TBEPIOTO, KHUJIKOTO U ra3000pa3HOTro

4 COCTOSIHMM BELIECTBA HA OCHOBE ITOJI0KEHUH MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU
Kpucrannuueckue u amopgHbIe Tena
CmauuBanue 1 KanwuisipHOCTh. [loBepXHOCTHOE HATSXKEHUE
TennoBoe pacIIMpeHHe U CKaTUe

3 Temnepatypa. CBs3b TEeMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO
JIBYDKEHUS YaCTHUIL

9 Buytpennsis sneprusi. Cnocoobl H3MEHEHUs! BHYTPEHHEH SHEpPruu

10 Bunel Tennonepenaun

11 Ypok-konpepennus "[IpakTudeckoe UCIOIb30BaHUE TEIIJIOBBIX
CBOICTB BEILIECTB U MaT€pUaJIOB B LEJSIX IHEprocoOepexeHus "

12 KonuuecTBo TemnoTel. Y aenbHas TeII0eMKOCTh

13 YpaBHeHue TeroBoro 6ananca. TermiooOMeH U TeII0BOe
paBHOBECHE

14 JlaboparopHas pabota "VccienoBanue sBjeHUs TEII00OOMEHA pU
CMEIIMBAHUM XOJIOJHOM U ropsiueid BOJbI"

15 Pacuyer konuuecTBa TEMIOTH, HEOOXOAUMOTO AJI HAarpEBaHUs Tela
U BBIJICISIEMOTO UM TPU OXJIAXKICHUN

16 JlaboparopHas paboTta "Onpenenenue yaenbHON TEIIOEMKOCTH
BelecTna"

17 OHeprus TOIMBA. Y IeJbHas TEMJI0Ta CrOPaHUs

18 [TnaBneHue u OTBepAeBaHNE KPUCTAIIMUECKUX Tell. Y eNIbHas
TEIUIOTa TUIABJICHUS

19 JlaGopatopHas pabota "OnpeneneHne yaeabHON TemI0ThI
IJIaBJIECHU JIpaa"

20 [TapoobpazoBanue u koHAeHcanws. Vcnapenne

21 Kunenwue. Y nenbHas Temiora napooOpa3oBaHus U KOHIEHCALIUH.
3aBUCUMOCTh TEMIIEpATypbl KUIIEHUS OT aTMOC(HEPHOTO AaBJICHUS

29 BrnaxxnHocTh Bo3nyxa. JlabopaTopHas pabora "OnpezneneHue
OTHOCHTEJIbHON BIaKHOCTH BO31yXxa"

23 Pemenwne 3a1a4 Ha onpeielieHNe BIAKHOCTH BO3TyXa

24 [TpuHTIMTIBI paOOTHI TEIIOBBIX ABUTaTeNe. [lapoBas TypOuHa.
JIBUraTens BHYTPEHHETO CTOPaHUs

25 KII/Jl terutoBoro apuratess. TemnoBble IBUTATENN U 3aIUTa
OKpYXKaroIel cpeibl

26 3aKOH COXpaHEHUs M MPEeBpaIleHHs SHEPTHH B TEIIOBBIX MpoIieccax




[ToaroToBka Kk KOHTPOJIBHOM padoTe mo Teme "TerioBsie SBICHUS.

21 M3MeHeHne arperaTHblX COCTOSIHUM BelecTBa'

28 KoHnTtpoinbnas padora o teme "TertoBsie siBjaeHus1. Mi3MeHeHne
arperaTHbIX COCTOSIHMH BeriecTa'

29 OnekTpuzanus Tel. J[Ba poja 3JeKTpHUUECKUX 3apsiioB

30 VYpok-uccienoBanue "IneKkTpu3anus TeJa UHAYKLIUEH U IpU
CONPUKOCHOBEHUU"

31 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona

39 Dnektpuueckoe noje. HanpsykeHHOCTh 3JEKTPUUECKOTO MOJIs.
[TpuHIMI CYyTIEPHO3UIINH SICKTPUUECKUX MOJIeH

33 Hocurenu snexkrpuueckux 3apsaoB. DJIeMEHTapHbIN 3apsi.
Ctpoenue aToma

34 [IpoBOIHUKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUSI DTIEKTPUUECKOTO
3apsa

35 Perenue 3a1a4 Ha MPUMEHEHNE CBOMCTB JIEKTPUUYECKUX 3aPSIIOB

36 DNEKTPUYECKUd TOK, YCIOBHUS €ro CyliecTBoBanus. VcTouHnku
ANEKTPUYECKOTO TOKA

37 JleficTBUSI NIEKTPUUYECKOTO TOKA

38 Ypok-uccienoBanue "JleiicTBre 3JIEKTPUUECKOTO MO HA
MIPOBOJIHUKH U TUDJIEKTPUKH"

39 DNEKTPUUECKHU TOK B METaJlIaX, )KUIKOCTIX U Ta3ax

40 DneKkTpuueckas ernb U €€ COCTaBHbIC YaCTH

41 Cuna toka. JlabopatopHas pabota "VM3mepeHune u peryanpoBaHue
CHUJIBI TOKA"

42 DnekTpuueckoe HampspbkeHue. BoasTmerp. Jlabopatopnas pabota
"N3mepenue u peryaupoBaHue HanpsHKeHUs "

43 CormnpoTHBIeHUE MPOBOJHUKA. Y IEITHHOE COMPOTHBIICHUE BEIIECTBA
JlaboparopHas paboTa "3aBUCUMOCTH dJIEKTPHUECKOTO

44 COTIPOTHUBIICHHUS MPOBOJHHUKA OT €T0 JIJTUHBI, IIOMIAIX TOTIEPEUYHOTO
cedyeHus u matepuaia”

45 3aBUCHMOCTh CHIIBI TOKA OT HampsbkeHus. 3akoH OMa s yyacTka
enu
JlaboparopHas paboTta "VccienoBanue 3aBUCIMOCTH CHIIBI TOKA,

46 UYILIETO Yepe3 Pe3UCTOp, OT COMPOTUBIIEHUS PE3UCTOPA U
HaIpsKeHus Ha pe3ucrope”

47 [TocnenoBarenpHOE U MapaUICIbHOE COSTMHEHUS TIPOBOTHUKOB

48 JlaGopaTtopHnast pabota "[IpoBepka mpaBuIa CIOXKEHUS HATPSHKEHU I

IIPU TIOCJIEOBATENIBHOM COEMHEHNN JIBYX PE3UCTOPOB"




JlabopaTtopHast pabota "[IpoBepka npaBuiia Jijisi CUJIbI TOKA IIPU

49 napajuieJIbHOM CO€IUHEHUU PE3UCTOPOB"

50 Pemenue 3ana4 Ha mpruMeHeHne 3akoHa Oma J71s pa3IuyHOro
COCIMHEHUS TTPOBOTHUKOB

51 PaboTa 1 MOIITHOCTH JIEKTpUUECKOro ToKa. 3akoH Jlxoyis-Jlenna

52 JlaboparopHuas pabota "Onpenenenue paboThl U MOITHOCTH
AIEKTPUUECKOTO TOKa"

53 DIIEKTPUUYECKHE 1IN U MOTPEOUTEINN HIEKTPUIECKON SHEPTUH B
oniTy. KopoTkoe 3ambikaHue
[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe "DIEKTPUICCKUE

54 3apsibl. 3apsKEHHbBIE TeJla U UX B3auMoaercTBus. [locTostHHBIN
ANEKTPUIECKUIN TOK"

KonTponbhas pabota no teme "INeKTpUYecKue 3apsiibl.

55 3apsKeHHbBIE Tella U UX B3auMozaecTBus. [locTosHHBIHM
anexkTpuueckuit Tok"/Beepoccuiickasi mpoBepouHas paboTa npu
MIPOBEICHUH C UCIIOJIB30BAHUEM KOMIIBIOTEPA

56 [TocTostHHBIE MATHUTHI, UX B3aUMOJICHCTBHE

o7 VYpok-uccnenosanue "M3ydyeHue nosei NOCTOSIHHBIX MArHUTOB"

58 MarnutHoe nosne. MarauutHoe nose 3emMiId ¥ ero 3HaueHue s
JKU3HU Ha 3emJie

59 OmneiT DpcTena. MarHuTHOE MOoJIe AJIEKTPUIECKOro Toka MarHuTHoe
M0JI€ KaTYIIKH C TOKOM

60 [IpumMeHeHue EeKTPOMArHuTOB B TexHUKe. JlabopaTopHast pabota
"N3y4yeHue AeicTBHUSI MArHUTHOTO IOJIS HA TIPOBOJIHUK C TOKOM"
DIIEeKTPOABUTATENH MOCTOSTHHOTO TOKA. cnonb3oBanue

61 AJIEKTPOJIBUTATENICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.
JlabopaTtopHas pabota "KoHcTpynpoBaHue u u3ydeHue padoThl
aNeKTpoBHUraress'

62 Omnpitel Dapanes. 3aKoH MEKTpoMarHuTHON uHAyKIuK. [IpaBuio
Jlenna

63 OnektporeHepatop. CriocoObl MOTyYeHUS NEKTPUIECKOH IHEPTHH.
DIEKTPOCTAHIIUN Ha BO3OOHOBISIEMBIX HICTOYHUKAX YHEPTUU

64 [TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "DIEeKTPUIECKUE U
MarHuTHBIE SIBJICHUS"

KonTtponbHas pabota mo teme "DIeKTpUIECKNe U MarHUTHBIC

65 asneHus"/Beepoccuiickas mpoBepoyHas paboTa Ipu MPOBEIEHUU Ha
OyMaXHOM HOCHTETIE

66 PesepBHEIit ypok. PaGora ¢ Tekctamu 1o Teme "TerutoBsie iBICHUS"




PesepBHeIit ypok. Pabora ¢ Tekctamu o teme "lTlocTostHHBIN

67 . | 1
ANEKTPUUECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1mo Teme "MarHuTHbIe 5
SABJICHUS"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1.®u3uka. 8 knacc.: yueOHuK i o0mieodpaszosar. yupesxxaeanii/ .M. [lepeimkun, A .
NBanos-M.: IIpocBemenue, 2023.

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. ®wusuka. 7—9 xnaccel : pabouas nmporpamma k auaun Y MK U. M. Ilepsimkuna,
E. M. I'yrauk, A. U. UBanosa / E. M. I'yt Huk, M. A. Ilerposa, O. A. UepHukoBsa.
— M.: [Ipocsemienue, 2021

2. O®wusuka. 7 knacc: 0a30BBIH YPOBEHbB: TUAAKTHUECKHE MaTEpHAIIbL: yueOHOe
nocobue/ A.E. Mapon, E.A. Mapon. — M.: [Ipocsemienue, 2023.

3. ®wusuka. 8 kimacc:06a30BbIid YPOBEHb: AUJAKTHUYECKUE MATEPUAIIBI: YIeOHOEe
nocobue/ A.E. Mapon,E.A. Mapon. — M.: IIpocsemenue, 2023.

4. KoHTpoJIbHBIEC U CAMOCTOATENbHBIE PA0OTHI 10 (U3UKe. 7 Kiacc: K yueOHuky A.B.
[Tepoimkuna, E.M. I'yrauk «®usuka 7 knace» / O.W. I'pomuesa. — M.:
HsnarensctBo «OK3ameny», 2017,2018.

5. KonTtponbsHbie U camocTOsITeNbHbIE pabOThI 10 Pu3uKe. 8 Kiacc: K yueOHuky A.B.
[Nepeimknna, E.M. I'yrauk «®usuka 8 kimace» / O.U. I'pomuesa. — M.
HzparenscTBO «OK3amen», 2017,2018.
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collection.edu.ru/catalog/
3. denepanbHBINA 1IEHTP WHHOPMAITMOHHO-00pa30BaTEILHBIX
pecypcos. http://www.fcior.edu.ru/
Hutepuer ypoxk. http://interneturok.ru/ru/school/physics/
I'azera «1 cents0ps» marepuansl o ¢pusmke. http://archive.lseptember.ru/fiz
Anumanuu pusndeckux oowvexToB. http://physics.nad.ru/
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