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Pabouas mporpamMma npeaHasHadeHa i 8 Kiacca 001eo0pa3oBaTeIbHBIX OpraHu3aui 1

COCTaBJIEHAa B COOTBETCTBHH C:

- @enepallbHBIM  TOCYAAPCTBEHHBIM  00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOTO  OOILEro
obpazoBanus ([Ipuka3 MunucrepcTBa 00pasoBanus u Hayku Poccuiickoit @eneparuu ot 17.12.2010

r. Ne 1897 «O6 yrtBepxaeHuu QeaepaaTbHOrO TOCYIapCTBEHHOIO0 00pa3oBaTENbHOIO CTaHAapTa
ocHOBHOTO 00mero oopazosanusi») C USMEHEHUSAMMU (Ilpukaz MunucrepctBa 00pa3oBaHus U
Hayku Poccutickoit @eneparuu ot 31.12.2015 Nel577).

- Paboueit mporpammoii Bociuranuss MBOY «CkBopiioBckas mikosay, 2023;

- YMK: Kabapauu O. @. ®uszuka. 8 ki.: yued.. — M.: [Ipocsemenue, 2014r.

- yueOHbIM tutanoM MBOY «CkBopitoBckast mkosa» Ha 2023/2024 yuebublii rox (13 pacuera 2 yudeOHBIX
Yaca B HEJICITIO 33 CUCT MHBAPHAHTHOW YaCcTH Yy4eOHOrO IUIaHa);

- [lonoxenuem «O cTpyKType, MOpsAIKE pa3pabOTKU U YTBEPkKACHUS pabOYMX MPOTrpaMM B COOTBETCTBUHU
¢ OOI1»;

- MeroanueckuMu peKoMeHIausIMu 00 0COOEHHOCTSX MpernoiaBaHuu PU3UKU B 00111€00pa30BaTeIbHbBIX
opranm3anusix Pecniyonuku Kpeim B 2023/2024 yye6HoM roay;

— 3JeKTpOHHBIMHU (IIU(POBBIMK) 0Opa3oBaTeIbHBIMU pecypcamu: https://uchi.ru/,
https://infourok.ru/, https://resh.edu.ru/, https://edsoo.ru/ , https://tepka.ru/buk.html , https://phys-
oge.sdamgia.ru/prob_catalog

IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢u3uKe Ha ypOBHE OCHOBHOTO OOIIET0 OOpa3oBaHMS COCTAaBICHA HAa OCHOBE
MOJIOKEHUH M TpeOOBaHUIl K pe3yibTaTaM OCBOCHMsS Ha 0a30BOM YpOBHE OCHOBHOW 00pa3zoBaTelbHOMN
nporpammel, npencraBieHHbIx B PI'OC OO0, a takxke ¢ yu€toM denepanbHoil pabouell mporpaMmsl
BocnuTanus v Konnenuuu npenogaBanus yueOHoro npeamera «dOusukay.

Copepxanve mnporpamMmbl 1O (U3MKE HANpaBlieHO Ha (OpMHpPOBAHHE €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH OO0YYaloIUXcsd W OpraHu3alio H3ydeHHs (U3MKM Ha JAeATelNbHOCTHOM ocHoBe. B
nporpaMMe 1o (pu3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOIO MpeaMeTa B pealln3allii TpeOOBaHMIA
OI'OC OO0 Kk mIaHMpyeMbIM JIMYHOCTHBIM W METallpeIMETHBIM pe3yjibTaTaM OOy4YeHHs, a TaKxke
MEXIMPEIMETHbIE CBA3M €CTECTBEHHO-HAyYHBIX YUEOHBIX IPEIMETOB HAa YpPOBHE OCHOBHOI'O OOILEro
o0Opa3oBaHHUsI.

IIporpamma no ¢u3uKe ycTaHaBIMBAET paclpeaeieHne yueOHOro Matepuaia mo rogaM o0ydeHus
(mo kmaccam), mpejuiaraeT IPUMEPHYIO IOCIEA0BATENbHOCTh U3YyYEHUS TE€M, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHA IPEIMETHOTO COEPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

[Iporpamma mo ¢usuke pazpaboTaHa C LEIbI OKa3aHWs METOJUYECKOM IMOMOIIM YYUTENO B
Co3JlaHMM paboueil MporpamMMsl 10 y4eOHOMY MTpeIMETY.

®usuka SBISETCS CUCTEMOOOPA3YIOUIUM JUIsl €CTECTBEHHO-HAyYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SIBICHUHN, N3y4aeMbIX XUMUEH, OMOIOTHEH,
acTpoHOMHEH M (u3MyYeckol reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHUHY MHpa,
IpeoCTaBIIsieT Haubosiee scHble 00pa3lbl MPUMEHEHUsI HayyHOI'O METOoJla MO3HAaHMA, TO €CTh crocoda
MOJIy4EHUs JOCTOBEPHBIX 3HAHUN O MHUPpE.

OpHa U3 TIaBHBIX 33134 (pU3NUYECKOro 00pa3oBaHUsI B CTPYKTYpe 0011ero o0pa3oBaHus COCTOUT B
(bopMHpPOBaHNUN €CTECTBEHHO-HAyYHON TPAMOTHOCTH U MHTEpEca K HayKe y 00yUaromIuXCsl.

W3yuenne ¢u3uku Ha  0a30BOM  YpOBHE  INpEANOJaraeT  OBJIAJACHUE  CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOUIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

® HAy4YHO OOBSCHSATD SBJICHUS;
® OIICHUBATh ¥ IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHUS;
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® UHTEPIIPETUPOBATh JaHHbIE M HCIOJb30BaTh HAay4HbIE J10KA3aTEIbCTBA ISl MOJYYECHHUS
BBIBOJIOB.

Lenn n3ydeHust GU3MKU Ha YpOBHE OCHOBHOTO 00IIero oOpazoBaHus omnpezaeieHsl B KoHuenum
npenojaBaHus yueOHoro rmpeamera «Pusnka» B 00pazoBaTeNbHBIX oOpraHuzanusx Poccuiickoii
Oenepannu, peanu3yloUMX OCHOBHBbIE 00IIE00pa3oBaTeIbHbIE MPOTPAMMBL, YTBEPKAEHHON pelIeHHEM
Komnernn MunucrepctBa mpocseriennst Poccuiickoii denepanuu (mporokon ot 3 aexadbps 2019 r. Ne
[1K-4BH).

esn uzyvyenusi pu3nKu:

e IpUOOpETeHNEe HHTEpeca W CTPEeMJICHHs OOY4YaloONmIMXCS K HaydyHOMY H3YYEHHUIO IPUPOJBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
® pa3BUTHE TNPEICTABICHUI O HAYYHOM METOJE MO3HAHMA M (OPMHUPOBAHUE HCCIIEIOBATEIHLCKOTO
OTHOIICHHUS K OKPYKAIOIIUM SIBIICHUSM;

¢ hopmupoBaHNEe HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTara U3y4yeHHUs] OCHOB CTPOCHHS MaTepUU U
(byHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

¢ hopmupoBaHue TPENCTaBICHUNH O poNu (PU3UKU ISl Pa3BUTHS JPYTUX ECTECTBEHHBIX HAyK,
TEXHHUKHU ¥ TEXHOJIOTHUi;

e pa3BUTHE MPEACTABICHUI O BO3MOXHBIX cepax Oyamymieil mpodecCHOHaTbHONW NeATeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JaJIbHEHIIEMy O0yYEHHIO B 9TOM HAIllPaBJICHHUH.
JloCTIKeHHe 3TUX IeJeld MporpaMMbl MO (HU3UKE HAa yYPOBHE OCHOBHOTO OOLIET0 0Opa3oBaHHS
o0ecreunBaeTcs pelieHueM CIeAYoNnX 3a1ay:
e [IpMOOpETEHNE 3HAHMM O JHUCKPETHOM CTPOCHMM BEILECTBA, O MEXAHMYECKUX, TEIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

® IPHOOPETCHNE YMEHUI ONHCHIBATh M OOBSACHATH (PU3UYECKHE SBICHHUS C WCIIOIH30BAHHEM
MOJIYYE€HHBIX 3HAHUM;

® OCBOCHHE METOJIOB PEIIEHMs] NMPOCTEUIINX PACYETHBIX 3a/lad C HCIOJIb30BAHHEM (PU3HUECKUX
MOJeJIel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

® pa3BUTHE YMEHHI HAOIIOaTh IPUPOIHBIE SBIECHUS U BBIMIOIHATH OMBITHI, JJAOOPATOPHBIE PaOOTHI
Y DKCIIEPUMEHTaIbHBIE UCCIEAOBAHUS C UCTIOIb30BaHUEM U3MEPUTEIBHBIX IPHOOPOB;

® OCBOCHHE TPUEMOB pabOTHI ¢ HHpOpMAIUEil PU3NIECKOTO COIEeP KaHUsI, BKIIIOYas HH()OPMAIIHIO O
COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH, aHAIU3 U KPUTHIECKOE OlIEHHBaHKE WH(POpMAIIUY;

®3HAKOMCTBO cO cdepaMu MPOPECCHOHATHHON JIeATEIbHOCTH, CBA3aHHBIMU C (U3HKOH, H
COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAHHBIMH Ha IOCTHKEHUAX (PU3HMUECKOU HAYKHU.

Ha uzyuenne ¢puszuku (6a30BbIl YPOBEHB) Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHMsI OTBOJAUTCS
238 yacoB: B 7 kinacce — 68 yacoB (2 daca B Hefenm0), B 8 kiacce — 68 vyacoB (2 yaca B Henen), B 9
KJacce — 102 yaca (3 yaca B HEJIENIO).

[Ipennaraemelii B mporpamme no (u3MKe NEpeyeHb JIadOpaTOPHBIX pabOT U ONBITOB HOCUT
pEKOMEHIaTebHBIA XapakTep, YUUTENb JEIaeT BHIOOP MpOBeAeHHUs J1a0OpaTOPHBIX pabOT U OMBITOB C
y4€TOM HHIMBHUIYaJbHBIX OCOOEHHOCTEH OOydJaromuxcs, CIHUCKAa SKCIEPUMEHTAIBHBIX —3aJJaHUH,
IpeJularaeéMblX B paMKaxX OCHOBHOT'O TOCY/IapCTBEHHOT'0 SK3aMeHa 10 (pHU3HKe.

COJAEPKAHUE OBYYEHUSA

Tennosblie siByienus (28 4).

OCHOBHBIE TOJIOXKEHHUSI MOJIEKYJISIPHO--KMHETUUYECKOM TEOpUM CTpPOeHus BemecTBa. Macca U
pasMepsl  aTOMOB M MosieKyd.  OmbITel,  HOATBEP)KJIAIOLIUME  OCHOBHBIE  IOJIOXKECHMS
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.
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Mopnenu TBEPIOTO, >KHIKOTO U Ta3000pa3HOTO COCTOSIHHW BemiecTBa. Kpucrammudeckue u
amop¢ubie Tena. OObsSCHEHUE CBOMCTB Tra3oB, >KUIKOCTEM W TBEPABIX TEd HA OCHOBE IOJOXKEHHM
MOJIEKYJIIPHO--KUHETUYECKON Teopur. CMauyMBaHNUE U KalWJUISIPHBIE SIBIEHUS. TerioBoe pacliMpeHue u
c)KaTue.

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOpPOCTBIO TEIJIOBOTO JABMKEHHUS 4acTwll. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHHs BHYTPEHHEW SHEepruu: Teruvionepenada U cCoBeplIeHHe paboThl. Bunel
TEIUIONEpelauu: TEIIONPOBOAHOCTb, KOHBEKLIUS, N3JIyYCHHE.

KonmdgecTBo TernoTel. Y neiapHas TEIIOEMKOCTh BEIIEeCTBA. TerIo00MeH U TEIJIOBOE PaBHOBECHE.
VYpaBHeHue TeruioBoro OanaHca. IlnaBneHue M OTBEpAEBAaHUE KPUCTAUNIMYECKUX BELIECTB. Y JelbHAs
teriota miuaBieHus. [lapooOpa3oBanme u koHaeHcanusi. Mcmapenuwe. Kumnenue. YnenbHas TemioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

Brnaxnocts Bo3ayXa.

OHeprus TomMBa. Y iejbHasi TEIJI0Ta CrOPaHHUsL.

[Tpunnuns! pabdotsel TernoBbix Asurareneit KIIJ[ temnmoBoro nBurarens. TerioBble OBUTATENd U
3allUTa OKPYKAIOIIEH Cpebl.

3aKOH COXpaHEHUs U MIPEBPAILCHHS YPHEPTUHU B TEIJIOBBIX IIPOIIECCaX.

Jemoncmpavyuu.

Habmonenne 6poyHOBCKOTO IBUYKEHUSI.
Ha6monenue nuddysum.
HaGiroteHne SBICHUI CMAaYMBAHMS M KAAJUTSIPHBIX SBJICHUM.
Habnroenune TerioBoro pacumpeHust Tel.
N3menenune naBieHus ra3a npu M3MEHEHUH 00bEMa M HArpEBaHUU WIT OXJIAXKICHHH.
[IpaBuna n3amepeHus TeMIepaTypsl.
Buasl Tenionepenaun.
OxJtak/iIeHre pu COBEPIIEHUU PaOOTHI.
HarpeBanue nipu coBepiiieHur pabOThl BHEITHUMH CHIJIAMH.
. CpaBHEeHUE TEIIOEMKOCTEH pa3IMYHbIX BEILIECTB.
. Habmoienue xuneHus.
. HaGmronenne mocTostHCTBA TEMIIEpATyphl MPH TUIABICHUH.
13. Mojienu TEIUIOBBIX JIBUTATEIICH.
Jlabopamopuvie pabomol u onvimol.
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHIJI MOJIEKYJISIPHOTO TPUTSKEHUSI.
OnbITHI 10 BRIPAIIMBAHUIO KPUCTAUIOB IOBAPEHHOW COJIM WIIM caxapa.
OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIITMPEHHMSI Ta30B, KUJIKOCTEH U TBEPABIX TEI.
Omnpenenenue AaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.
OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb JIABJICHHS BO3JyXa OT €ro o0héMa M HarpeBaHUS
WJTU OXJIQXKICHHUS.
6. IlpoBepka THMNOTE3bl JIMHEHHOW  3aBHCHMOCTH  JUIMHBI  CTOJIOMKAa  JKHJIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIIepaTyphl.
7. Habmronenune M3MeHEHUs BHYTPEHHEH SHEPruu Teja B pe3yibTare TeIyionepeaayd u padoTh
BHEIIIHUX CHII.
8. HccnenoBaHue sSBICHUS TEIDIOOOMEHA MTPH CMEITUBAHUY XOJIOJTHON M TOPSICH BOJIBI.
9. OmpeneneHue KOMUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TpPU TETIOOOMEHE C HarpeThiM
METAJUIMYECKUM [IUINHAPOM.
10. Onpenenenne yaenbHON TETUTIOEMKOCTH BEIIECTBA.
11. ViccnemoBanue mporiecca HCIapeHHsL.
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12. OnpeneneHre OTHOCUTENHHON BIKHOCTH BO3TyXa.

13. OnpeneneHue yaenpHOM TEIIOTHI IJIABICHUS JIbAA.

DJIeKTpHYeCKHe U MATHUTHBIE siBJeHus1. (37 1)

Onektpuzanus Tel. J[Ba poaa 3leKTpUYecKuX 3apsiioB. BzaumoaeicTBue 3apsikKeHHBIX Tell. 3aKOH
Kynona (3aBUCHUMOCTb CHJIBI B3aUMOJICHCTBHUS 3apsDKCHHBIX TEJI OT BEJIMYMHBI 3apsJIOB U PACCTOSHUSA
MEXy TeJIaMu).

Onektpruueckoe mnone. Hanpsok€HHocTh 3nekTpudeckoro nosst. llpuHmun —cyneprio3unuun
ANEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocutenu snektpuyeckux 3apsaoB. DJIEMEHTApHBIA 3ieKTpudeckuid 3apsan. CTtpoeHue aroma.
[IpoBOIHMKY U AMDIIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOIO 3apsiia.

DNEeKTpUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHMS JJIEKTPUUECKOrO0 TOKA. VICTOYHMKH MOCTOSIHHOTO
TOKa. JIeHCTBUSI 3JIEKTPUUECKOrO0 TOKa (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE). DJEKTPUUYECKUN TOK B
KUIKOCTSAX U ra3ax.

Onektpuueckas nenb. Cuna Toka. DleKTpuueckoe HampspkeHue. COnpOTHBIIEHHE IMPOBOJHHUKA.
VYnenbHOe comnpoTuBieHUE BemecTBa. 3akoH Oma qus  ywactka nenu. IlocnenoBarenbHoe U
napajuieIbHOE COCTUHEHUE MPOBOTHUKOB.

PabGota W MOImHOCTH 3JeKTpUYecKoro Toka. 3akoH Jxoyns—JIeHma. DiexkTpuyeckue Henu U
MOTPEOUTENH IEKTPUIECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHUTHI. B3auMozeiicTBUE MOCTOSHHBIX MArHUTOB. MarHutHoe mojie. MarHutHoe
nosie 3eMJId M €ro 3HadeHue Juisl *Ku3Hu Ha 3emue. OnblT Opcrega. MarHuTHOE TOJI€ DJIEKTPUUECKOTO
ToKa. [I[puMeHeHne 3JIeKTPOMAarHUTOB B TeXHUKE. J[eficTBHE MarHUTHOTO TOJI HA MPOBOJHUK C TOKOM.
DNeKTPOABUTATEIb MOCTOSIHHOTO TOKA. Vcronb30BaHue 27IEKTPOABUTATENICH B TEXHUUECKUX YCTPONUCTBAX
Y Ha TPaHCIOpTE.

Omnbitel @apajnes. SIBneHue 351eKTpoMarHuTHON MHAyKUMU. [IpaBuno JleHua. DnexTporenepatop.
CriocoObl TOMy4YeHUsT AICKTPUUYECKON HHEPTruu. DJIEKTPOCTAHIIMKM Ha BO30OHOBJISEMBIX HCTOYHUKAX
SHEPTUH.

Jemoncmpayuu.

DnekTpu3anus Tel.
JIBa pojia 2JIEKTPUUECKUX 3aps0B M B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
Y CTpOUCTBO U IEHCTBHE IEKTPOCKONA.
DneKkTpocTaTU4ecKas NHIYKIHUS.
3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.
[TpoBOAHUKY U AUDIIEKTPUKH.
MopenupoBaHre CUIOBBIX JIMHHUH 3JIEKTPUUYECKOTO MO,
HcTroyHnky MocTOsTHHOTO TOKA.
JlelicTBUS DIIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B HKUJIKOCTH.
. I"a30BBbIi1 pazps.
. U3mepenue cuiibl Toka aMIepMETPOM.
. U3mepenue 31eKTpuyecKoro HanpsKEeHUs BOJTbTMETPOM.
. PeoctaT n MarazuH cOnpoOTUBIIECHUM.
. BzaumopeiicTBre MOCTOSTHHBIX MAarHUTOB.
. MopaenupoBaHre HEBO3MOKHOCTH Pa3/IEICHH MOIIOCOB MarHUTA.
. MozaenupoBaHue MarHUTHBIX MOJIENW MOCTOSTHHBIX MAarHUTOB.
. OnsIT OpcTena.
. MarauTHOE 1oJie TOKa. DJIEKTPOMarHur.
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20.
21.
22.
23.
24,
25.

JlelicTBME MarHUTHOTO ITOJISI HA IIPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.

HccnenoBanue saBieHUs 3JIEKTPOMAarHUTHON MHTYKIIUH.

OnsiTel Dapanes.

3aBUCHMOCTD HaIlPaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHS.
DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuusie pabomot u onvimel.

ok wpdE

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OmnbITH O HAOTIOAEHUIO SJCKTPU3ALUH TEJI MHAYKIUEH U IPH CONPUKOCHOBEHHH.
HccenenoBanue neicTBUS AIEKTPUUECKOTO T10JI1 HAa IIPOBOJIHUKYU U AUDIICKTPUKHU.

COopka u mpoBepKa paboThl 3JEKTPUUECKOH IIETH MTOCTOSHHOTO TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaPsKCHUS.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, HAYLIETO 4YE€pe3 pPE3UCTOpP, OT CONPOTUBIICHUS
pe3ucTopa 1 HapsHKEHUs Ha pe3ucTope.

OnbIThL, AEMOHCTPUPYIOIIME 3aBUCUMOCTh 3JIEKTPUYECKOIO CONPOTUBIICHUS IMPOBOJHUKA OT
€ro JUIMHBI, IUIOMIAIH [OIIEPEYHOr0 CEYEHHs U MaTepuraa.

[IpoBepka mnpaBwiIa CIIOKEHHs HAIPSHKEHUHM MPH IOCIEIOBATEIBHOM COCAVMHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka nmpaBuia Ajisi CUJIbl TOKA MPU NAPAJLJIEIBHOM COEUHEHUN PE3UCTOPOB.

Omnpenenenne pabOTHI MIEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

Omnpenenenre MOIHOCTH AIEKTPUUYECKOT0 TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYILETO Yepe3 JaMIIOUKy, OT HAIPSDKEHUS Ha HEH.
Onpenenenue KIIJ[ narpesares.

HccnenoBanue MarHUTHOTO B3aMMOJEICTBHS IIOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHUTHOTO TOJISl HIOCTOSIHHBIX MAarHUTOB MPU UX OOBbEIMHEHUH U Pa3/IeIICHUN.
UccnenoBanue nercTBUs 3IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOJAEUCTBHS KaTYIIKH C TOKOM M MarHuTa
OT CWJIBI TOKA U HAaIIPABJICHUS TOKA B KaTYyIIIKE.

N3yuenne neicTBrUs MArHATHOTO TOJISI HA IPOBOAHUK C TOKOM.

KoHncTpynpoBanue u usyueHue padboThl AJIEKTPOABUTaTENS.

N3mepenue KIIJ[ anexTpoaBUraTrenbHON yCTaHOBKH.

OnbITHI 10 UCCIIENOBAHUIO SIBICHUS MIEKTPOMArHUTHOW MHAYKLUU: UCCIEA0BAHNE U3MEHEHUI
3HA4YEHMS U HANPABIICHUs HHIYKIIMOHHOIO TOKA.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

W3ydyenne ¢u3vku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSl HAIPABJIEHO Ha JOCTHKEHUE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTaTOB.

B pesynbrate m3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs y O0y4arolierocs
OyayT cOpMHUPOBAHBI CIEAYIOLIUE TNYHOCTHBIE PE3YIbTaThl B HACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:

— IPOSIBJIIEHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (PM3NUECKOM HayKH;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSM POCCUNCKUX YUEHBIX--(DU3HKOB;

2) rpa’kIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:



® —TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJIEHHUN OOIIECTBEHHO 3HAYMMBIX U ATHYECKUX MPOOIIeM,
CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JTOCTHIKEHUN (DU3UKH,

® — O0CO3HaHUE BAXXHOCTH MOPAIbHO--3TUYECKUX MPUHIIUIIOB B ACSATEIBHOCTU YUEHOTO;

e 3)3cTeTHYecKOro BOCIMTAHMS:

® — BOCHPHATHE ICTETHUYECCKUX KA4eCTB (PU3UIECCKON HAYKH: €€ TapMOHUYHOTO TIOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

¢ 4) HIEHHOCTH HAYYHOI'0 MO3HAHMSL:

® — OCO3HAHHWE IEHHOCTH (PU3MYECKOH HAyKH KaK MOIIHOTO WHCTPYMEHTa MO3HAHHUS MHPA, OCHOBBI
Pa3BUTHUSA TEXHOJOTUH, BAKHEUILEH COCTABIISIIOLIEH KYJIbTYpHI;

® — pa3BHUTHE HAYYHOU JIOO03HATEILHOCTH, HHTEPECa K UCCIIEOBATEIHCKON ACATEIHHOCTH,

e 5) popMupoBaHus KYJbTYPHI 310POBbS H IMOLMOHAJIBHOI0 0J1ar0NOJTy U :

® — OCO3HaHHWE IIEHHOCTH Oe30macHOro oOpa3a KM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BOKHOCTH TIpaBWJI O€30MacHOr0 TOBEACHHS Ha TPAHCIOPTE, Ha JOpPOrax, C JJICKTPHYECCKUM U
TEIJIOBBIM 000pY0OBAaHUEM B JOMAIIHUX YCIOBUSX;

¢ — chOpMUPOBAHHOCTH HaBbIKA pedIEKCHH, IPU3HAHKE CBOETO MpaBa Ha OMIMOKY U TaKOTro )K€ MpaBa
y IpYTOro 4eJl0BeKa;

e 6) TPYI0BOr0 BOCIIUTAHUSA:

e — QAKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad (B paMKax CceMbH, 0Opa3oBaTelbHON
OpTraHM3aINK, TOPOJIa, Kpasi) TEXHOJIOTHYECKON M COIMAIILHOW HAINPABJICHHOCTH, TPEOYIOIUX B TOM
yucie U PU3NIECKnX 3HaAaHUM;

® — HHTEpEC K MPAKTUICCKOMY M3ydeHUIO TPodeccui, CBI3aHHBIX C PU3UKOI;

e 7)3KO0JIOTMY€CKOT0 BOCIIUTAHUSA:

e — OpHEHTaIus Ha NMpuUMEeHeHHe (U3MYECKUX 3HAHUUM Ui pelieHus 3a1ad B 00JaCTH OKpYyKaromien
Cpeibl, TUIAHUPOBAHUSI TIOCTYIIKOB U OIIEHKU WX BO3MOXKHBIX MTOCJIEICTBUM JIJIST OKPY>KAOIIEH CPEeIbI;

® — OCO3HaHUE TII00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIEM U TyTeH UX PEIICHHUS;

e 8) aganTauuMu K U3MEHSIOUIUMCS YCJIOBUAM COUMATbHOM M NPUPOIHON Cpebl:

e — MOTPEOHOCTH BO B3aMMOJICWCTBUM TIPH BBHITIOJIHEHUH HCCIICIOBAHUM M TIPOCKTOB (PU3MUECKOM
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

® — IOBBIIICHHUE YPOBHS CBOE KOMIETEHTHOCTH Yepe3 MPAKTHUECKYIO JI€ATEIbHOCTD;

e — MOTpeOHOCTh B (POPMUPOBAHWUU HOBBIX 3HAHUI, B TOM uuclie (OPMYIUPOBATH UJCH, MOHSTHUS,
TUTIOTE3bI 0 (PU3NYECKUX O0BEKTAX U SBJICHUSX;

e — oco3HaHHe JeUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTH (PU3UKU;

® — [IJJAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHMI;

® — CTpEeMJICHHE aHAIM3UPOBATH U BBISIBISITH B3aUMOCBSI3U MPHUPOBI, OOIIECTBA U YKOHOMHUKH, B TOM
YHCIie C UCTIOJIb30BaHUEM (DPU3UUECKUX 3HAHUM;

® — OIICHKA CBOUX JIEHCTBUH C y4y€TOM BIUSHUS HAa OKPYXAIOIIYIO CPENy, BOZMOXKHBIX TIII0OATBHBIX
MMOCJIECTBHUH.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynpTaTre ocBOeHHS mporpamMmbl 1Mo (U3WKE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS Y
oOy4arorerocst 6yayT chopMupoBaHbl MeTanpeIMeTHbIe Pe3yJibTaThl, BKIIOUAIOIINE TTO3HABATEIIbHBIC
yYHHUBEpCAIbHBIE y4eOHbIE JIEHCTBUS, KOMMYHUKATHBHBIE YHUBEpCalbHbIE YyueOHBIE JIEHCTBUSA,
PETYIATUBHBIE YHUBEPCAIbHBIE YIeOHBIEC IEHCTBUSI.



ITo3naBaTenbHBIC YHHBeEPCAJbHbIC YUeOHbIE el CTBUS

Ba3oBble Jjornueckue aeiicTBHA:

® BBISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHbBIC PU3HAKU OOBEKTOB (SIBICHUIN);

® yCTAHABJIMBATh CYIIECTBEHHBIN TpPU3HAK KIacCU(UKALMU, OCHOBAaHUS I OO0OOIIeHHS W
CpaBHEHUS,

® BLISIBIISITh 3aKOHOMEPHOCTH UM TIPOTHUBOpPEYMsT B paccMarpuBaeMbIX (akTax, JaHHBIX U
HaAOJIOICHUSX,, OTHOCAIINXCS K (DU3HUUECKUM SIBIICHUSM;

® BBISIBJISITH PUYMHHO--CJICJICTBEHHBIE CBSI3U MPU M3Yy4E€HUU (U3NYECKUX SBJICHUN U IMPOLECCOB,
JieNlaTh  BBIBOJBI C HCIOJb30BAaHUEM JEIYKTUBHBIX W HWHAYKTUBHBIX YMO3AKJIIOYCHHH,
BBIIBUTATh THIIOTE3bI O B3aUMOCBS3IX (PU3NUYECKUX BEITUYHH;

® CaMOCTOSITEIHHO BBIOMpATh CHOCOO pemIeHHs Y4eOHOH ¢u3MYeckor 3agaun (CpaBHEHHE
HECKOJIbKUX BapUaHTOB PELICHHS, BHIOOp HanOOJee MOIXOSIIEro ¢ y4€TOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckue 1eiCTBUS:

® [ICI10JIb30BaTh BOIPOCHI KaK MCCIIEA0BATENbCKUII MHCTPYMEHT MO3HAHMUS;

® [IPOBOJUTH [0 CAMOCTOSITEJIbHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIIOXKHBIA (U3NYECKUN
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNE (PUZUYECKOTO SIBICHUS;

® OIICHMBaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTb HH(OpPMAIMIO, IIOJIYYEHHYIO B XOJE
WCCIIETOBAHUS WU YKCIIEPUMEHTA;

® CAaMOCTOSTENIFHO (hOPMYJIHpPOBAaTh OOOOIIEHUS M BBHIBOABI 10 pe3yJbTaTaM IPOBEAEHHOTO
HaOII0/IEHUs, OTBITA, UCCIICOBAHNUS,

® [[POTHO3MPOBATh BO3MOXKHOE JAJIbHENIIIee pa3BUTHE (HU3UMUECKUX MPOIECCOB, a TAK)KE BBIIBUTATD
MIPENONI0KEHHUS 00 UX PA3BUTHUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

® IPUMEHSATH Pa3jIMuHble METOJbI, HHCTPYMEHTHI U 3alpOChl MPU TMOUCKEe U 0TOOpe MHpOpMaAIUn
WM JaHHBIX C YYETOM MPEJIOKEHHON yueOHOoH pu3ndeckoil 3a1auu;

® AHATM3UPOBATh, CHUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH MH(POPMAIUIO PA3NUYHBIX BUAOB U
dhopm npecTaBieHus;

® CaMOCTOSITEJIBHO ~ BbIOMpaTh  ONTHUMalbHYyl0  (opMy TpeAcTaBlieHus UHPoOpMaluu |
WUTIOCTPUPOBATH pellaeMble 3aJjaul HECIOKHBIMU CXEMaMH, TuarpaMMaMu, HHOH rpadukoi u
WX KOMOWHAIUSMHU.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe eliCTBHUS:

B Xxo7€ OOCYyXaeHus y4eOHOro MarepHala, pe3ylbTaToB JaOOpaTOPHBIX PabOT M MPOEKTOB
3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOil TEMbI W BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA
pelIeHre 3aJauy 1 NoJiiepKaHue 01arokenareaIbHOCTH OOIEHUS;

® COTIOCTABJISTh CBOM CYXKIEHHUS C CYXICHHSMH JPYTHMX YYacTHHKOB JHAaliora, OOHApy>KHUBATh
pa3IM4Mre U CXOJICTBO MO3UIIHIA;

® BEIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHhbMEHHBIX TEKCTaX;

¢ IyOJTMYHO TPEJCTABIATh PE3yJAbTaThl BBIOJHEHHOTO (U3UYECKOTO OIbITa (IKCIIEPUMEHTA,
WCCTIE0OBAHMS, TIPOSKTA);

® IOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHON M MHIMBUYaTbHOU paOOTHI MPU PEUICHUH
KOHKPETHOU (pr3nyecKoit mpoOIeMBl;



® IPUHUMATH 11T COBMECTHOH IESTEIbHOCTH, OPTaHW30BBIBATH NEHCTBUS MO €€ JTOCTHIKCHHIO:
pacmpenenaTb poyid, 00CYKIaTh MPOLECChl W PE3ylbTaThl COBMECTHOH paboThl, 00001maTh
MHEHHS HECKOJIbKUX JIIOACH;

® BBHIMOJIHATH CBOIO YaCTh paOOThI, TOCTUTAss KAYECTBEHHOTO Pe3y/IbTaTa M0 CBOEMY HAIPABJICHUIO U
KOOPJMHUPYSI CBOM JICHCTBHUS C IPYTUMH YWICHAMHU KOMaH]Ibl;

® OIICHMBATh KAYeCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT IO KPUTECPHSIM, CaMOCTOSTEIBHO
cOpPMYITUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA

Camoopranuszauus:

® BBEISIBJIATH NMPOOJIEMBI B JKU3HEHHBIX W YYEOHBIX CHTyalMAX, TPEOYIOIIMX Uil PEIICHHS
(bu3nYecKux 3HaHUM;

® OPUEHTUPOBATHCA B PAa3IMUHBIX IOAXOAAaX HPHUHATUS PELICHUM (MHIMBUIYaJbHOE, MPUHATHE
pelleHusl B IpyIiIe, IPUHATHE pellIeHu rpymnmnoil);

® CAMOCTOSITEIIFHO COCTABIISITh AJITOPUTM PEHICHUsT (PU3NIESCKOM 3a/1a4K MITH TIaHA UCCIICOBAHUS C
y4€TOM HUMEIOIUXCS PECypcoB M  COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
IIpeAJIaracMble BApUAHTBI PEILICHU;

e fieniaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIb, IJMOIHOHAJIbHBIH HHTEJIEKT:

® 1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpe/ylaraTh IUIaH €€ NU3MEHECHHUS,

® O0BSICHATh MPUYMHBI TOCTUKEHUS (HELOCTUKEHUS) Pe3yIbTaTOB ACATEIbHOCTH, J1aBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

® BHOCUTh KOPPEKTUBBl B JEATEIbHOCTb (B TOM 4YHCIE B XOJ BBIIOJHEHHUS (U3UUYECKOTO
HCCIIEIOBaHMUsl WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHMBILUXCS CHUTYallHi,
YCTaHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUSIM;

®CTaBUTh ce0sl Ha MECTO JIPYroro 4eioBeKa B XOJ€ CIOpa WIM JUCKYCCHU Ha HAy4yHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro;

e [IpM3HABaTh CBOE MPABO HA OUIMOKY MpH pelleHUuH (U3MUECKUX 3a]ad WM B YTBEP)KICHUSIX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JAPYToro.

INPEAMETHBIE PE3YJIBTATbBI
K xonmy oOyuenus B 8 kjacce mpeIMeTHBIE Pe3ybTaThl Ha 0230BOM YPOBHE JIOJKHBI OTPaKaTh
c(OpMUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:
® [ICTI0JIb30BATh IMOHATHS: Macca U pa3Mepbl MOJIEKYI, TEIJIOBOE JABM)KEHHE aTOMOB U MOJIEKY,
arperaTtHble COCTOSIHMSI BEIECTBA, KPUCTAJUIMUECKHE WU aMOp(HbIE Tella, HACBIIIEHHBIA U
HEHACBILIECHHBI Map, BIAXXHOCTh BO3JyXa, TEMIIEPATypa, BHYTPEHHSsS SHEPrus, TEIIOBOU
JBUTATEb, JJIEMEHTApHbBIN JJIEKTPUYECKUI 3apsf, DJIEKTPUYECKOE II0JI€, IMPOBOJHUKU H
TUBJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;
® pa3InyaTh SABJICHUS (TEIUIOBOE PACHIMpPEHHME U CKaTHe, TeIJiolepeaaya, TEeIIOBOe PaBHOBECHE,
CMauvBaHUe, KalWUISPHbIE SBJIEHUS, UCIIApEHNEe, KOHJIEHCAIlHs, TUIaBlIeHUe, KpUCTAITN3aus
(oTBepaeBaHME), KHUIEHHE, TeIulonepenaya (TeIIONPOBOIHOCTb, KOHBEKIMS, HW3ITy4EHHE),
ANEKTpU3alMsl TeJl, B3aUMOJCHCTBUE 3apsoB, NEHCTBUSA 3JIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJECHCTBHE MAarHUTOB, JEHCTBUE MArHUTHOIO IOJIS HAa MPOBOJHUK C TOKOM,
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AJIEKTPOMAarHuTHasi MHAYKLMS) [0 ONMCAHUIO UX XapPAaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIE€MOHCTPHUPYIOLIUX JAHHOE (PU3NYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSABICHUE U3YUYCHHBIX (PU3NYECKUX SBICHUH B OKPYKAIOLIEM MHPE, B TOM YHCIIE
¢busnyeckue SBICHHUS B IPUPOJE: MOBEPXHOCTHOE HATSKEHHE M KalWJUIAPHBIE SIBJICHUS B
IIpUPOJIE, KpUCTAILIBI B Ipupoe, usnydyeHue CosiHa, 3aMep3aHue BOAOEMOB, MOpCKUE OpHU3bI,
oOpa3oBaHHE pOCHI, TyMaHa, WHEs, CHera, OJJEKTPUYECKHE SBICHHSA B arMmocdepe,
AJIEKTPUUYECTBO KHMBBIX OpPraHM3MOB, MarHUTHOE TOJN€ 3eMiH, Jpeid MoIocoB, poib
MarHuTHOIO HOJS s JKU3HM Ha 3emile, MOJSIPHOE CHUSHHE, IpPU ITOM IEPEeBOJIUTH
IPAKTUYECKYI0 3aJayy B y4yeOHYI0, BBIIECJIATh CYIIECTBEHHbIC CBOICTBa (IPU3HAKH)
(bU3NYECKUX SIBIICHUIA;

® OIMCHIBATh U3Y4YEHHBIE CBOMCTBA Tel U (PU3UUYECKUE SIBIICHUS, UCIIONIB3YS (PU3MUECKHE BEIMYUHBI
(TemriepaTypa, BHYTPEHHSISI SHEPT U, KOJIMYECTBO TEIIOTHI, YAE/IbHas TEIUIOEMKOCTb BEIIECTBA,
ylenpHas TeIJoTa IUIABJICHUs, yIelbHas TEIUIOTa IapooOpa3oBaHMsA, YyHAEJbHAs TEIIoTa
CropaHusi TOIUIMBA, KO3()(PULMEHT MOJIE3HOTr0 JNEHCTBUS TEIUIOBOM MAallMHbI, OTHOCHTEIbHAS
BJIQKHOCTh BO3JlyXa, JJIEKTPUUYECKUI 3apsja, cujla TOKa, JJIEKTPUYECKOE HalpsDKEHUe,
COIIPOTHBIICHUE IIPOBOJHUKA, YIEIbHOE CONPOTUBICHUE BEIIECTBA, padOTa M MOLIHOCTh
AJIEKTPUYECKOTO TOKA), MpPH ONHCAHUU TPABHWIBHO TPAKTOBAaTh (U3NYECKUHA CMBICH
UCIOJIb3yEMbIX BEJIMYMH, 0003HAYCHUS U €AMHULBI (PU3MYECKUX BEIUYHH, HAXOAUTh (POPMYIIbI,
CBSI3bIBAIOIIME JAHHYIO (PU3MYECKYIO0 BEJIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH Ipaduku
M3YYEHHBIX 3aBUCUMOCTEH (PH3MUECKUX BEIUYNH;

® XapaKTepu30BaTh CBOWCTBA Tes, (U3UYECKUE SBJICHHS W IPOLECCHI, HCIOJb3ys OCHOBHBIE
MOJIOKEHHUS ~ MOJIEKYJISIPHO--KUHETUYECKOM  TEOpUM  CTPOEHHUs  BEUIECTBA,  IPHUHIIMII
CYNEpIO3UIMU oJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH Oma Jis
ydacTka Ienu, 3akoH JDkoyns—JIeHna, 3aKOH COXpaHEHUs DSHEPIrUH, INPpU OSTOM J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMChIBATH €r0 MaTEMATUYECKOE BHIPAKEHUE;

® O0BSCHATH (PU3MUYECKHE IMPOLECCHl M CBOMCTBA T€ld, B TOM YUCIE€ U B KOHTEKCTE CHUTYaIUi
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABISATh MPUUYMHHO-CIIECTBEHHbIE CBS3H, CTPOUTD
oOBbsicHeHHe U3 |—2 JOrMYecKkux IIaroB ¢ Oomopoil Ha 1—2 M3yyeHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

epelmiaTh pacyéTHbIE 3aJaud B 2—3 AEMCTBUSI, MCHOJB3YS 3aKOHBI M (DOPMYIbI, CBS3BIBAIOLINE
¢u3nyeckre BeNWYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4M 3alMChIBaTh KpaTKoe YCIIOBHE,
BBISIBJIATh HEAOCTATOK JAHHBIX Ui pelleHHs 3a/Jadyd, BbIOMpaTh 3aKOHbI M (OPMYIHI,
HeoOXouMble i €€ pelIeHUs, IPOBOAUTH PACUETHl M CpPaBHUBATH IOJIYYEHHOE 3HAYEHHE
(u3nyYecKoil BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

® pacrio3HaBaTh NPOOJIEMBI, KOTOpbIE€ MOXHO PpEHINTh NPU TOMOIIM (U3NYECKUX METOJIOB,
UCIIOJIb3YSl OINKCAaHUE MCCIEA0BaHUS, BBIIEIATH IMPOBEPSEMOE IPEANONIOKEHHE, OLIEHHWBAThH
IIPaBWJIBHOCTb MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMS, JIENIaTh BBIBOIBL;

® [[POBOJIUTH OMbBITHl MO HAOMIOACHUIO (U3MUECKUX SBIEHUN WM (U3MYECKUX CBOICTB Tel
(KanuJUIApHBIE SBJICHUS, 3aBUCHMOCTH JIaBJICHUS BO3AyXa OT ero o0béma, TeMmIeparypsl,
CKOpOCTH TMpoIlecca OCTBbIBAaHWS W HarpeBaHus IMpH M3IYYEHUH OT IIBeTa H3JIydarolen
(mornomaroniei) MOBEPXHOCTH, CKOPOCTh HCHApEHUs BOJbI OT TEMIEpPaTyphbl KUJIKOCTH U
Iionaau €€ MOBEPXHOCTH, AIEKTPU3alUs TEl U B3aMMOJICHCTBHE IJIEKTPUUYECKUX 3aps/IOB,
B3alMOJICICTBUE IIOCTOSIHHBIX MAarHUTOB, BHU3yaJM3allMsl MAarHUTHBIX IIOJIEH TNOCTOSIHHBIX
Mar"HuToB, JEHCTBHS MAarHUTHOIO TOJS Ha IPOBOJHMUK C TOKOM, CBOMCTBA JIEKTPOMAarHuTa,
CBOMCTBA  DJIEKTPOJBUTATENsl  IMOCTOSHHOIO  TOKa):  (OopMynupoBaTb  IpOBEpsieMble
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MIPENIIOJIOKEHHSI, COOMpPATh YCTAHOBKY M3 MPEIJIOKEHHOTO O0OpYIOBaHUS, OMUCHIBATH XOJ
ombITa U (OpMyYIHPOBATH BHIBOIBL;

® BBITIOJIHATL MPAMBIC U3MCPCHHA TCMIICPATYPHI, OTHOCHUTEJILHON BJIQYKHOCTH BO31yXa, CUJIbI TOKaA,
HAMpsDKEHUS C UCIOJB30BAaHUEM aHAJIOTOBBIX NPUOOPOB U JATYMKOB (PU3MUECKHX BEIUYHH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 33JaHHON aOCOIIOTHON OTPEUTHOCTH;

® [IPOBOJIUTH HCCIEAOBAaHUE 3aBUCUMOCTH OAHOM (U3UYECKON BENMYMHBI OT JPYrod ¢
HCIIOJIb3OBAHUECM TIPSAMBIX I/IBMepeHI/Iﬁ (3aBI/ICI/IMOCTb COIMIPOTUBJICHUA MHNPOBOJHHUKA OT €TI0
JAJIMHBI, TUIOMAAW NOIEPCUYHOI0 CCYCHUA U YACIIBHOI'O COIIPOTUBJICHHA BCIICCTBA NPOBOJHHUKA,
CHJIBl TOK4, HAYIICTO YCPEe3 MNPOBOJHHUK, OT HANPSIKCHUA Ha IMPOBOAHUKE, HCCICIOBAHUC
MOCJIEZIOBATEILHOTO UM MapaJyIeIbHOTO  COCOUHEHHH  MPOBOJHUKOB):  IUIAHUPOBATH
UCCleIoBaHKe, cCOOUpaTh YCTAHOBKY M BBIMOIHITh U3MEPEHUS, CIeys MPEI0KEHHOMY IIaHy,
(GuKCUpOBaTh pE3yabTATHI MOJYYEHHOW 3aBUCUMOCTH B BUAE TaOmUI M rpaduKoB, AenaTh
BBIBOJIBI ITO pE3yJibTaTaM HUCCIICIOBAHUA

® [IPOBOAWUTL KOCBCHHBLIC H3MCPCHUIA (1)I/I3I/I‘ICCKI/IX BCJIMYHNH (YIICJH)HaSI TEIJIOEMKOCTD BEIICCTBA,
CONPOTUBIIEHUE TPOBOJHUKA, PAdOTa W MOIIHOCTH JJIEKTPUYECKOTO TOKAa): IUIAHUPOBATH
U3MEpeHusi, COOMPaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIeys MPeII0KEHHOW HHCTPYKIIMU, U
BBIYUCIIATH 3HAYCHUC BCIIMYUHDBI,

e cOOMIOIaTh MpaBUiIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ J1a00paTOpHBIM 000PYI0BaHHEM;

® XapaKTepU30BaTh MPHUHLMUIIBI JCUCTBUA H3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOUCTB C
OMOpOM Ha MX OmHcaHusA (B TOM 4YHCIIE: CUCTEMa OTOIUJICHHUS IOMOB, TUTPOMETp, HapoBas
TypOuHa, aMIIEpMETP, BOJIBTMETpP, CUETUUK 3JIEKTPUUECKON 3HEPIHU, AIEKTPOOCBETUTEIbHbBIE
npuOOpHI, HArpeBaTEIbHBIC AIEKTPONPHOOPHI (PUMEPHI), AIIEKTPHUUYECKUE IMPEIOXPAHUTEINH,
ANEKTPOMArHUT, S3JEKTPOABUTATEIb IOCTOSHHOTO TOKAa), MCIOJNb3ysd 3HAHUSA O CBOMCTBax
(bu3MYECKUX SIBICHUN U HEOOXOANMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;

® Dacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTENbHbIE MPUOOPHI MO CXeMaM H
CXEMaTUYHBIM PUCYHKaM (PKUAKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JBUTATEIb BHYTPEHHETO CTOPAHMUS, JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI SJIEKTPUUECKUX
LENENH C MOCIEA0BATENbHBIM U NAPAJJIEIbHBIM COCIMHEHUEM JJIEMEHTOB, pa3jindasl yCIOBHBIC
0003HAYEHHUS PJIEMEHTOB JIEKTPUUECKHX IETeH;

® [IPUBOJIUTh TMpPHUMEPHl (HAXOAUTh HMH(OpPMALMIO O MpUMEpax) MPaKTHYECKOIO MCIIONIb30BaHUS
(bu3MUYeCKUX 3HaHUN B TOBCEIHEBHOM XKU3HU IS oOecreueHrs 06e30MacHOCTH MpU 0OpaIieHuu
C MpubOpaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHS 3JI0POBBS U COOJIOJICHUS HOPM
JKOJIOTUYECKOIO ITOBEJICHUS B OKPYKAIOIIEH Cpelie;

® OCYIIIECTBIIATh TMOUCK HHGOpMAIUU (U3UYECKOTo cojepkanus B MHTepHeTe, Ha OCHOBE
HUMCIOITUXCA 3HAHUA W HYTeM CpaBHCHHA JOIOJHUTCIBHBIX HWCTOYHUKOB BBIACIIATH
nH(}OpPMAIIHIO, KOTOpas SBJISAETCS MPOTUBOPEUNBOM HIIM MOXKET OBITh HETOCTOBEPHOM;

® [ICIIOJIb30BATh TPU BBIMOJIHEHUM Y4YEOHBIX 3aJaHUl HAyYHO--TIOMYJISPHYIO JIUTEpaTypy
(U3MYECKOTO COJIep>KaHus, CIPaBOYHBIC MaTepHalibl, pecypchl ceTu HWHTepHET, BIaaeTh
npuéMaMu KOHCTIIEKTUPOBAHUS TEKCTa, mpeoOpa3oBaHus HWHGOpPMAUU M3 OJHOW 3HAKOBOM
CHUCTEMEI B JIPYIYIO;

® co3/71aBaTh COOCTBEHHBIE MTUCHbMEHHBIE U KPATKHE YCTHBIE COOOIIeH!s, 00001as nHPOpMAITHIO U3
HECKOJBbKHUX HCTOYHUKOB (1)I/ISI/IV-ICCKOFO COJZCpKaHUA, B TOM YHCIIC Hy6J'II/I‘—IHO MMpEaACTaBIATH
pe3yJbTaThl TPOEKTHOW WM HCCIIEIOBATENbCKOW AEATENBHOCTH, IIPU O3TOM TI'PaMOTHO
MCIOJIb30BaTh W3YYCHHBIN MOHATUIHBINA anmapar Kypca (U3HKH, COMTPOBOXK/IATh BHICTYILUICHUE
MpEe3EHTALNEN;
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e [IpH BBIMOJIHEHUHU Y4YE€OHBIX MPOEKTOB U HCCIEAOBAHUN (PU3MUECKHX MPOLECCOB PACHpPENesTh
00sI3aHHOCTH B TPYIITIE B COOTBETCTBUU C MIOCTABICHHBIMU 3a7]a4aMU, CIICAUTH 3 BBIIIOJHCHUEM
IJIaHa JEHCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKIAl B

NEeATEIbHOCTh TPYIIBI, BBICTPAaMBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBUE, IPOSBIISSA
TOTOBHOCTH pa3pemnarh KOHQIUKTHI.
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