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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
MOJIOKEHUH M TpeOoBaHUIl K pe3ylbTraTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B PI'OC OO0, a Takke ¢ yaétoM deaepanbHOn
paboueii mporpammsl BoctinTanusa U Konnenmumu npenojaBanus yueOHoro npeamera «Pusnkay.
Conmepxanve  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio Hu3ydeHus (pusmku Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHUsl.
[Iporpamma no (u3mnKe ycTaHaBIMBAeT paclpeiesieHne y4eOHOTro marepuana Mo rojiam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEIMETHOTO COACPKAHUS M yUETE BO3PACTHBIX 0COOEHHOCTEH
oOyJaronuxcs.
[Tporpamma o ¢usuke pazpadboTaHa C LENTbI0 OKa3aHHUs METOANYECKON TOMOIIU YUUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MTPEIMETOB,
MOCKOJNIBKY (PU3UYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonorueii, actrpoHoMueil U usnueckoit reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS] HAy4HOIO MeToj]a
MIO3HAHUS, TO €CTh CIIOCO0a MOIY4YEHUs JOCTOBEPHBIX 3HAHUM O MUpE.
OpHa M3 IIaBHBIX 3a7a4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAHUM €CTECTBEHHO-HAyYHOW TpaMOTHOCTM W HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenune ¢u3nku Ha 0a30BOM YpOBHE MIPENIOJaraeT OBJaJ€HUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD!
® HAy4YHO OOBSACHATH SIBICHUS,
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® UHTEPHPETUPOBATh JAHHBIE W MCIOJIb30BaTh HAy4yHBIE JOKa3aTeNIbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenn u3yuyeHus (U3MKUM HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPENEIECHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxkI€HHON pemeHneM Kosmernn MununcTteperBa npocsemenuss Poccuiickonn @enepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henu nzyvyenus GpU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOYy4aroIUXCs K HAyYHOMY HW3YYEHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeEToJleé TMO3HaHHA U (opMHUpOBaHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmHupoBaHUE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (QopmupoBaHUE NPEACTABICHUNA O poiu (PU3MKHU IJI1 Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;



® Dpa3BUTHE TMPEJCTABICHUNW O BO3MOXHBIX cdepax Oyaymiedt mnpodeccuoHaTbHON
NEeSITeIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOATOTOBKA K JalibHEHIIEeMY 00yYeHHIO B 3TOM
HalpaBJICHUH.

JocTmwkeHnne STHX Ieneil mporpamMmbl 1o (M3MKE Ha YpPOBHE OCHOBHOTO OOILIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXaHUUYECKUX, TETNIOBBIX,

JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e npuoOpeTeHHe YMEHUH ONUChIBATH U  OOBACHATH (U3UYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHME METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3a/lad C MCIOIb30BAaHHEM

buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

® pasBUTHEC yMEHUW HAOMIOJATh MPHUPOJHBIE SBICHUS ¥  BBITIOJNHSATH  OIIBITHI,

nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAHUS C HCIIOJIBb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS

WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHMBaHME UH(OPMALINY;

® 3HAKOMCTBO CcO cdepaMu MpodhecCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,

Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B

Heneno), B 9 kiacce — 102 yvaca (3 yaca B Heenio).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepeyeHsb J1adopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHIaTeNNbHBIN XapakTep, YYUTENb JenaeT BbIOOp MpoBeneHus 1abopaToOpHBIX paboT u
OTIBITOB C YUETOM UHIUBUIYaJIbHBIX OCOOCHHOCTEH 00y4arOIInXCsl, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHMi, TIpe/IaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOTO 3K3aMeHa 0 (hU3HKe.



COJEPKAHUE OBbYYEHUA
8 KJIACC

Pa3gen 6. TensioBbIe IBJI€HUSA.

OCHOBHBIE MTOJIOKEHUSI MOJIEKYIISIPHO--KMHETUYECKOM TEOpUU CTPOECHUS BellecTBa. Macca
U pa3sMepbl aToMOB M MoJeKkyl. OnbITbl, NOATBEP)KIAAIOIIMNE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOsIHUI BenlecTBa. Kpucrannnyeckue u
amop¢usble Tena. OObsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJIOKEHUIN
MOJIEKYJISIPHO--KMHETHYeCKOM Teopuu. (CmaunMBaHHWE M KalWULIPHbIE siBJIeHUS. TerioBoe
paclIMpeHHe U CXKaTHE.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUJIOBOTO JABWKEHHUS YacTHL.
Buytpennsis sueprus. CrniocoObl I3MEHEHUS! BHYTPEHHEH SHEPTUH: TeIIonepeaada v COBEpIIeHUE
paboTel. Buael Teronepeniaun: TEMIONPOBOJHOCTh, KOHBEKLUS, U3IyUEHHE.

KonuuectBo TemioThl. YenbHas TEIUIOEMKOCTb BellecTBa. TemnooOMeH U TEemIoBOe
paBHOBecHe. YpaBHEHHE TerIoBOro OanaHca. IlnaBneHue u oTBepleBaHUE KPUCTALTUYECKHUX
BElIeCTB. YaenpHas Termaora muaBieHus. [lapooOpa3zoBanume u koHjeHcarus. lcnapeHue.
Kunenune. VYnenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMoc(hepHOTro JaBJICHHS.

BnaxnocTs Bo3ayXa.

OHeprus TOIIMBA. Y ieibHasi TEIJI0Ta CTOPAHHUS.

[Tpunuunsr pabotsl TemnoBelx aBurarenet KIIJ[ rtemnmoBoro nBurarens. Temosble
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEBI.

3aKOH COXpaHEHMsI U IIPEBPALLCHNS SHEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpauuu.

Hab6monenrne 6poyHOBCKOTO JBHKEHUS.

Hab6monenue nuddysum.

Habmonenune siBneHuit cMauMBaHus U KalWUISIPHBIX SIBJICHUM.

HaGnroeHue TernoBoro pacuMpeHus Tell.

M3meHeHMe naBiIeHMs ra3a pu H3MEHEHUH 00bEMa 1 HarpeBaHUM MIIM OXJIaXKICHUH.
[TpaBuiia u3MepeHMs TEMIIEPATYPHI.

Buae! renionepenayun.

OxJaxieHue Ipyu COBEPIICHUH paOOTHI.
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HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CUJIaAMH.
. CpaBHEHME TETIIOEMKOCTEN Pa3IMYHBIX BELIECTB.
. HaGmronenne xuneHus.
. HabmoieHue mocTostHCTBa TEMIIEPATyphI MPH TUIaBIICHUH.
13. Mopenu TEIUIOBBIX JABATATENEH.
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Jlabopamopnwvie padbomot u onvimul.
1. OmnbITEI O OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKEHUSI.
OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.

3. OmnbIThI IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TEIl.
4. OmnpezeneHue AaBieHUs Bo3ayxa B OalsIoHe IIIPUILIA.
5. OneITBl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJIEHUS BO3JyXa OT €ro o0béMa

HarpeBaHus WINA OXJIaKICHUSI.
6. IlpoBepka rumMoOTe3bl JHMHEHHONW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEeMIIEPATYypPHI.



7. HaOmroneHne m3MeHEHMs BHYTPEHHEW SHEprMM Tela B pe3yJsbTaTe TeIulonepenadu u

paboThI BHEITHHUX CHIL

8. MHccnenoBanue siBICHHUS TEIIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON M TOpsiueii BOJIBI.

9. OmnpezneneHue KOJUYECTBA TEIJIOTHI, IOJIyYEHHOIO BOJOH IpU TEIUIOOOMEHE C

HarpeThIM METAITIMYECKUM LIAJIUHAPOM.

10. Onpenenenue yeiabHON TEIUIOEMKOCTH BELLIECTBA.

11. UccnenoBanue npolecca UCIapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIBIA.

Pazgen 7. diekTpuyeckre 1 MAarHUTHbIE SIBJICHUS.

Onexrpusanus Tei. JlBa poJa dlIeKTpUYECKUX 3apsAn0B. BzanMmozaelicTBre 3apsKEHHBIX TEIL.
3akoH KynoHa (3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3apsSa0B U
paccTOsTHUS MEX]y TEJIaMH).

Onexrpuueckoe nose. Hanpsox€HHocTh 2nexTpudeckoro noms. IIpuHuun cynepnozunun
JJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsiioB. DJIEMEHTapHbIM 3iiekTpudeckuil 3apsin. CrtpoeHue
aTtoma. [IpoBOITHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO0 3aps/ia.

ONEKTPUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUYECKOrO TOKa. McTouHukM
IOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPHUUYECKOro TOKa (TEIIOBOE, XMMHYECKOE, MAarHuTHOE).
DNEKTPUYECKUM TOK B )KUJKOCTSIX U ra3ax.

Onexktpuueckas uenb. Cuna Toka. JnekTpuyeckoe HampspkeHue. ComnpoTHBIEHHE
IIPOBOJIHMKA. YEJIBHOE CONPOTUBJICHME BelecTBa. 3akoH Owma Uil ydacTka LEHu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEJUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 37IEKTPUUECKOr0 TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTPEOUTENHN AIIEKTPUIECKON 3HEpruH B ObITy. KOpoTKOE 3aMBIKaHHe.

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruuTtHoe nosne 3eMiId ¥ €T0 3Ha4€Hue A )KU3HU Ha 3emiie. OnelT DpcTena. MaruutHoe mosie
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eiCTBME MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTpOJABHUraTelb IOCTOSHHOrO TokKa. lcnonb3oBaHue
AJIEKTPOJIBUraTENIEH B TEXHUUECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Oneiter  @apagness. SIBneHue  anekTpomMarHuTHOW — wHAykuuu. IlpaBuimo  JleHna.
OnektporedHeparop. CrocoObl TOJYYEHHS JJIEKTPUYECKOW DHEPruu. ODIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DnexTpu3anus Tell.

JIBa poza EeKTpUYECKUX 3apsA10B U B3aUMOJIECHCTBUE 3aPSKEHHBIX TEIL.
YCTpoUCTBO U IEHCTBHE IEKTPOCKOIIA.

DJIEKTpOCTaTUYECKasT MHTYKIIHSI.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

ITpOBOAHMKY U TUDIIEKTPUKH.

MonenupoBaHu€e CUIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKH ITOCTOSIHHOTO TOKA.
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JIeficTBHS 2EKTPUYECKOTO TOKA.
. DIIEKTPAYECKUI TOK B )KHJIKOCTH.
. I'a30BBIi1 pa3psn.
. I3mepeHne CUiIbl TOKa aMIIEPMETPOM.
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. HSMepeHI/IC QJICKTPHUYCCKOI'0 HANIPAKCHUS BOJIbTMCTPOM.



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Peoctat u Mara3uH COpOTUBIICHUM.

BzauMmoneiicTBre MOCTOSHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MTOJIOCOB MarHuTa.
MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT DpcTena.

MaruutHoe 1noJie Toka. IJEeKTPOMArHuT.

JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
DJNIEeKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

Uccnenoanue sBIEHUS 3JIEKTPOMATHUTHON UHIYKIIVH.

OmnbiThl Dapajes.

3aBUCUMOCTb HAMPABJICHUS UHAYKIIMOHHOT'O TOKA OT YCJIOBUM €ro BO3HUKHOBEHHMSI.
DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomol u onvimol.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbIThI 1O HAOJIIOAEHUIO 3JIEKTPU3ALUU TeJl MHAYKLIUEH U IPU COTPUKOCHOBEHUHU.
HccnenoBanue qeHCTBUS 3JIEKTPUUECKOTO MOJI HA IPOBOJAHUKH U JUDJIEKTPUKU.
COopka u mpoBepKka padOThI MEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepeHne u peryaupoBaHue CUIIbI TOKA.

W3mepenue u peryimpoBaHue HaPsHKEHUS.

HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT CONPOTUBICHUS
pe3ucTopa U HalpsKEHHUsI Ha PE3UCTOpeE.

OnbIThl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JEKTPUYECKOTO  COMPOTHUBIICHHS
MIPOBOJIHUKA OT €ro JUIMHBI, IJIOMIA 1 MONEPEYHOT0 CEYEHHS U MaTepHaa.

[TpoBepka nmpaBuiia CII0KEHUsI HAIIPSHKEHUH IPU [TOCIEA0BATEILHOM COEIMHEHUH JIBYX
PE3UCTOPOB.

[TpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPU NapaJIJIeIbHOM COEAMHEHUN PE3UCTOPOB.
Onpenenenne paboOThI AIEKTPUYECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOopP.

OmnpeneneHne MOIHOCTH 3IEKTPUUYECKOTO TOKA, BBIIEISEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, UAYLIETO Yepe3 JaMIIOUKY, OT HANIPSKEHUS Ha
HEH.

Omnpenenenne KIIJ[ HarpeBatens.

HccnenoBanne MarHUTHOTO B3aUMOJEHCTBUS MMOCTOSTHHBIX MarHUTOB.

M3ydyeHre MarHuTHOTO TIOJS TOCTOSHHBIX MAarHUTOB TpU UX OOBEAMHEHUU H
pa3JelIeHNN.

UccnenoBanue neicTBUS AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENIKY.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICUCTBUS KaTYIIKA C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

N3yuenue AeicTBUS MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

KoncTpyrnpoBanue u usydeHre paboThl AIEKTPOABUTATEINS.

N3mepenne KIIJ[ anekTpoaBuraTebHON YCTaHOBKH.

OnBITHI IO MCCIEIOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOM HMHIYKIUHU: HCCIIEJOBaHHE
W3MEHEHUH 3HaYEHUS U HAINPaBJIECHUS WHIYKIIMOHHOTO TOKA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

W3yuyenve ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HaIlpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c(hopMUPOBaHBI CISAYIOIINE INYHOCTHBIE PE3YIIbTAThl B YACTH:

1) maTprMoOTH4€eCKOro BOCIIUTAHUS

— MpOSBICHHE UHTEPECAa K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOH (hru3nyeckoi
HayKH;

— IICHHOCTHOE OTHOIIEHHE K JOCTH)KEHHUSIM POCCHMCKHUX YUEHBIX --(PU3HKOB;

2) rpaIaHCKOr0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYUMBIX U dTHYECKUX
po6JIeM, CBA3aHHBIX ¢ NPAKTUYECKUM IPUMEHEHNEM JTOCTHKEHUN (PU3UKY;

— OCO3HAaHHE BaXKHOCTU MOPAJILHO--3TUYECKUX IPUHILIUIIOB B ACSATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHMSA:

— BOCHPUATHE ICTETHUECKUX KAYeCTB (PM3MYECKON HAyKH: e€ TapMOHHYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HaHME IIEHHOCTU (U3MYECKOH HayKM KaK MOIIHOTO MHCTPYMEHTa MO3HaHWs MUpA,
OCHOBBI Pa3BUTHs TEXHOJIIOTMH, BaKHEHILIEH COCTABIISAIOLIEH KYJIbTYpBI;

— pa3BUTHUE HAYYHOH JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH;

5) popmupoBaHus KyJbTypbl 310POBbS 1 SMOLMOHAJIBHOI0 0JIArONONY YN :

— OCO3HAHME LIEHHOCTU 0€3011acHOro 00pasa *KHU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaXHOCTH ITPaBUJI 0€30IIaCHOTO MOBEIECHUS Ha TPAHCIOPTE, HAa 10pOrax, ¢ JEKTPUUECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B JIOMAIIHUX YCIOBHUSX;

— c(hOpMUPOBAHHOCTH HABBIKA pe(IEKCUH, TPU3HAHNUE CBOETO MIPpaBa Ha OMIMOKY U TaKOTO JKe
IIpaBa y Apyroro 4ejaoBeKa;

6) TpyA0BOro BOCIIUTAHUSA:

— aKTUBHOE YYacTHE B pEIeHHM MPAKTHYECKHUX 33a/a4 (B paMKax CeMbHU, 00pa3oBaTeIbHON
OpraHM3allu, TOPOoAa, Kpas) TEXHOJIOTUYECKOH U COIIMAIbHOM HAaIIPaBJI€HHOCTH, TPEOYIOLINX
B TOM 4HCJI€ U GU3NYECKUX 3HAHUH;

— MHTEpeC K NPaKTUYECKOMY U3yYEHHIO MPO(eccHii, CBI3aHHBIX C (PU3UKOM;

7) IKOI0THYECKOr0 BOCTIMTAHUSA

— OpHUEHTalus Ha TNpUMEHeHHe (QU3MUECKUX 3HAaHUM s pelieHus 3aaady B 00JIaCTH
OKpY>Karolllel cpe/ipl, INIAHUPOBAHUSI TIOCTYIKOB U OLIEHKU UX BO3MOYKHBIX MTOCIEACTBHH ISt
OKpY>Kalolleu Cpeibl;

— O0CO3HAHME TI00aILHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelIeHus;

8) ajanTannu K U3MEHAIOIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

— TOTpeOHOCTh BO B3aUMOJICHCTBUM TIPU BBIOJHEHUHM HCCIEAOBAaHUN M MPOEKTOB
(bu3nyecKoil HaNpaBIECHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JAPYTUX;

— MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€pE3 NPAKTUUECKYIO AESTEIBbHOCTD;

— moTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHUU, B TOM uucie (OPMYIHPOBATH HJIEH,
MTOHSTHSL, TUIIOTE3bI O (PU3MUYECKUX 00BEKTaX U SIBICHUSIX;

— 0CO3HaHME Ae(UIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

— IUITAHUPOBAHKE CBOETO Pa3BUTHUS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;



® — CTPpEMIICHUC aHAJIIM3UPOBATh U BBIABIIATH B3aUMOCBA3U IMTPUPOAEL, O6I_HCCTB3 N DKOHOMUKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

® — OIICHKAa CBOMX JCUCTBUH C YYETOM BIMSHHUS Ha OKPYKAIOIIYIO Cpely, BO3MOXKHBIX
J100aIBHBIX MTOCIIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOydatomierocs OyayT c(hOPMHUpPOBaHBI MeTanpeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JECHCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCcalbHbIe yueOHbIE ACUCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIC yueOHbIC ACHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKUA O0BEKTOB (SIBJICHHIA);
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KIaCCH(DUKAIINN, OCHOBAHUS JJI O0OOIICHHUS
Y CPaBHCHUS;

BBISBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUYHS B PAaCCMATPUBACMBIX (DaKTax, JaHHBIX U
HAOJIOICHUSX, OTHOCSATIMXCS K (DU3UUCCKHUM SIBIICHUSIM;

BBISIBIISITh TIPUYMHHO--CJICICTBCHHBIC CBSI3U TPU HM3YYCHUU (PU3HUECKUX SBJICHUN WU
MPOIIECCOB, JIeNaTh BBIBOJLI C WCIIOJIL30BAHUEM JCIYKTUBHBIX H HWHIYKTHBHBIX
YMO3aKJIFOYCHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SX (DU3NYECKUX BEIUYNH;
CaMOCTOSITENILHO BBIOMPATh CIOc0o0 penieHus: yueOHoi Gpu3ndeckoi 3a1aun (CpaBHEHUE
HECKOJIbKUX BapUaHTOB pEIICHHUs, BHIOOp HauOolee TOAXOIAIIET0O C Y4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK UCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

IIPOBOAMTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (PU3NUYECKU
HKCIIEPUMEHT, HEOOIIbILIOE UCCIIEI0BAaHNE (PU3NYECKOTO SIBICHUS;

OLICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIMIO, MOJYYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O0OOIIEHUST W  BBIBOJBI IO  pe3yjbTaTaM
IPOBENEHHOTO HAOJIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlajibHEHIIIEe pa3BUTHE (DU3UUECKUX MPOIECCOB, a TAKKE
BBIIBUT'aTh NPCAINIOJIOKCHUSA 00 nx Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAaX.

Pabora ¢ nnopmanmeii:

OPUMEHSTh Pa3UYHBIE METOJbl, MHCTPYMEHTBI U 3amlpoChl MPH TOUCKE H OTOOpE
uH(pOpMAIIMK WK JAHHBIX ¢ YU4ETOM MPeIIOKEHHON yueOHO! (hru3nuecKoi 3a1auu;
AHAIM3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH WH(POPMAIIUIO PA3THMUHBIX
BUJIOB U (hOPM TpeICTaBICHHUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (GopMy MpeacTaBieHus WHpopMmanuu u
WJUTIOCTPUPOBATh pEIIaeMble 33Ja4d HECJIOKHBIMU CXEMaMH, JuarpaMmamMu, HHOU
rpaduKol U UX KOMOMHAITUSIMU.

KoMMmyHuKaTHBHBIC yHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:



B XO0J¢ OOCYXIEHHsS Y4eOHOro MmaTepualia, pe3ysbTaToB JIa0OpaTOPHBIX paboOT u
IIPOEKTOB 337aBaTh BOMPOCHI IO CYHIECTBY 00CYKIa€MOI TeMbl M BBICKA3bIBATh HJIEH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4U U MOJJIepKaHue OJIar0kKeIaTeTbHOCTH OOIICHHUS,
COMNOCTABJIATh CBOM CYXKJIEHUS C CYXKICHUSIMH JPYIMX YYaCTHUKOB JIMAJIOTa,
00Hapy>XUBATh Pa3IU4He U CXOACTBO MMO3UIIMIM;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOMMYHO  TPEJCTABISITH  PE3yJAbTATHl  BBIMOJHEHHOTO  (M3MYECKOTO  OIBITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

MOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHAUBHIYaTbHOW PabOTHI MPU
peLIeHNH KOHKPETHON (PU3UIECKOM PpOoOIeMBI;

MPUHUMATh LEJIU COBMECTHOM JIE€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JOCTHIKEHUIO: PACIPESNSATh POJIH, 00CYKIaTh MPOIECCH U Pe3yabTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBITMIOJHATh CBOIO 4YacTh PaOOTHI, JAOCTUTas KauyeCTBEHHOTO pe3yibTara IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUA C APYTUMHU YJICHAMH KOMAaH/IbI;
OILICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIUI MPOIYKT [0 KPUTEPHSIM, CAMOCTOSITEIILHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelCcTBUS

Camoopranusaunus:

BBISIBJIATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYALUsX, TPEOYIOLIMX Ui peILCHHs
(bu3nyecKuX 3HaAHUI;

OpPUEHTHPOBAThCSI B PA3IMYHBIX IOAXO0JAX MPUHATHUS PpEHIeHUuN (MHIUBUAYaAIBHOE,
NPUHATHE PELICHUsS B TPYIIE, IPUHATUE PEIIEHUH IpyMIoi);

CaMOCTOSITENIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIEIOBaHU C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUAHTBI PEILIEHUN;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJ’IB, IMOLMOHANIbHBIA HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U NpeIaraTh IiaH €€ U3MEHEHNS,

OOBSACHATH MPUYMHBI TOCTUKEHUS (HEJOCTUKEHUS) PE3YyJIbTaTOB AESITEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIMOIHEHUS (PHU3HUUECKOTO
UCCIIEIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, W3MEHMBIIUXCS
CUTYyallul, YCTAHOBJIEHHBIX OIIMOOK, BOHUKILIUX TPYJHOCTEM;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBUSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPa WM JUCKYCCUU HA HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

npu3HaBaTh CBOE IMpaBO Ha OMIMOKY MpU peleHUH (U3NYECKUX 3aJad WIH B
YTBEPKJICHHUSIX HAa HAy4YHBIE TEMBI M TAKOE K€ ITPaBO JAPYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonuy oOyuenust B 8 Kiacce mpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH y OOYUaIOIIUXCSl YMEHUI:



MCIIOJIb30BaTh IMOHATHA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOEC IBUKCHHE aTOMOB U
MOJIEKYJI, arperaTtHbleé COCTOSIHMS BELIECTBA, KPHUCTAIIMYECKUE M aMop(HbIE Tea,
HaCBILICHHBI M HEHACBILIECHHBIN Iap, BIAXKHOCTh BO3/lyXa, TEMIIEpPATypa, BHYTPEHHSIS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUYECKUN 3apsl, IIEKTPUUECCKOE
110JI€, IPOBOJHUKYU U AUDJICKTPUKH, TOCTOSHHBINA 3JIEKTPUYECKUM TOK, MArHUTHOE I10JIE;
pasinyath siBIeHUS (TEIUIOBOE pACIIMpPEHHE U cXKaTue, TeIulonepenaya, TeIuloBOe
paBHOBECHE, CMAauMBaHME, KalWULIPHBIC SBICHUSA, MCIAPEHUE, KOHICHCALIUSA,
IUIABJICHUE, KpucTajm3anuss  (OTBepAEBaHME),  KUIEHHE,  TeIuionepesaya
(TEenIonpoBOJHOCTh, KOHBEKLMS, W3JIyUE€HHUE), DJIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE
3apsA0B, ACUCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJIEHCTBHE
MarHuToB, ACUCTBHE MAarHUTHOIO IOJIA HA NPOBOJHHMK C TOKOM, JJIEKTPOMAarHWUTHAas
UHAYKIMSA) 10 ONMCAHUIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacro3HaBaTh IPOSIBICHUE U3YUYCHHBIX (PH3MUECKUX SBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4YHciae (U3NYECKHE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIPHBIE SIBJICHUSI B TPUPOAE, KPUCTAUIbI B mpupone, uznydeHue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHl, TyMaHa, MHEs, CHera,
JJIEKTPUUECKHUE ABJICHUS B aTMOC(]epe, HIeKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noJie 3emitu, peiid moIrocoB, polb MArHUTHOTO TIOJIS IS )KU3HU Ha 3eMile, TOJISIPHOE
CUSIHUE, IPH OSTOM I[E€PEBOJAUTH IMPAKTUYECKYIO 33Jadyy B Y4eOHYIO, BBLIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUMH;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (pU3MUECKUE SBJICHUS, UCIIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPIus, KOJIMYECTBO TEIUIOTHI, YJeJbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJElbHAas TEIUIOTa IUIABJICHUS, YJAEIbHAs TEIIOTa
napooOpa3oBaHMs, yIEIbHAs TEIUIOTa CTOPaHHs TOIUIMBA, KOX(PQHUIMEHT MOJIE3HOTO
JEHCTBUS TEIUIOBOM MAIllMHBI, OTHOCUTEIbHAS BIAQXXHOCTh BO3/yXa, 3JEKTPUUECKUN
3apsifl, CUJIa TOKA, DJIEKTPUUECKOE HAIPSKEHUE, CONPOTUBIICHUE TPOBOJHHUKA, YIEIbHOE
COIIPOTHUBJIEHUE BEIIECTBA, pa0OTa U MOLIHOCTH 3JEKTPUUECKOTO TOKA), IPH OMUCAHUU
IIPABWJIBHO TPAKTOBaTh (M3UYECKUN CMBICT UCHOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U
€AMHMULIBI (U3NYECKUX BEIUYMH, HAXOJUTh (QOPMYJbl, CBS3bIBAIOLINE JAHHYIO
(GU3NUECKy0 BEIUYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH Tpa(uKH H3yuYeHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBa TeJ, (PU3MYECKHe SBICHHUS M MPOLECCHI, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKON TEOpHUH CTPOEHMSI BEIIECTBa,
MPUHLINII CYNIEPIO3UIIMH MT0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa /515 yyacTKa LienH, 3akoH J[xoynsa—JIeHna, 3aKkoH cOXpaHeHNs YHEPTUH, ITPU
3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alMCBIBATh €r0 MaTeMaTHYeCKOe
BBIPAKCHMUE;

OO0BSACHATH (PU3MUECKHE TMPOIECCHl U CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalui MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITh
MPUYNHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢
oropoif Ha 1-2 U3y4eHHbIX CBOMCTBA (PU3NYECKUX SABICHUN, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemate pacuéTHble 3adauyd B 2—3 JEWUCTBUSA, HCIOJB3YS 3aKOHBI U (QOPMYJIBL,
CBsI3bIBaOIME (PU3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4H 3alUChIBATh
KpaTKOE YCIIOBUE, BBISBISATh HEJIOCTATOK JAHHBIX Ui PELICHUS 3a/Jayd, BHIOMpATh



3aKOHBI 1 OPMYJIBI, HEOOXOANMBIE IS €€ peIIeH s, TPOBOJUTH PACUETHI U CPAaBHUBATH
MOJIY4YCHHOC 3HAUCHUC (1)PI3PI‘I€CKOI>'I BCJINYHMHBI C U3BCCTHBIMU JaHHBIMHU,

paciio3HaBaTb HpO6HeMbI, KOTOPBIC MOXXHO pCHIUTD ITPU ITOMOIITH (I)I/I3I/I‘-IGCKI/IX METOOOB,
HCIIOJIB3YSA ONHCAaHHUC MCCICIOBAHUSA, BBIACIATH MNPOBCPACMOC MPCAIIOJIOKCHHUC,
OLICHMBATH MTPABWIBHOCTH MOPS/IKA POBECHUS UCCIIEIOBAHUS, AEIaTh BHIBOIBI;
IPOBOAUTH OMBITHI 110 HAOIIOAECHHUIO (PU3NYECKUX SBICHUH WIN (QU3MUECKUX CBOMCTB
Ten (KanmwuLsipHBIC SBJICHHS, 3aBUCHMOCTh JaBJICHHS BO3[yXa OT €ro o0béma,
TEMITEpaTypbl, CKOPOCTH ITPOIIECcCa OCTHIBAHUS M HArpEeBaHUs MPH M3IyYEHUH OT LBETA
U3IyJaome (MorIomaroniel) MOBEPXHOCTH, CKOPOCTb HCHApeHHst BOABI OT
TEMIEpaTypbl KHUIKOCTH M IUIOMAAM €€ TOBEPXHOCTH, OJJIEKTpH3alUi Tel U
B3aUMOJICHCTBHE DJICKTPUUCCKUX 3apsA]0B, B3aUMOJCHCTBHE IOCTOSHHBIX MarHHUTOB,
BU3yaIN3alisl MArHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, JICHCTBUSI MArHUTHOTO TIOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATEIIS
MOCTOSTHHOTO TOKa): (OpMYJIMPOBATh MPOBEPSEMBbIC TIPEIIONOKEHUS, COOMPATh
YCTAaHOBKY M3 TPEUIOKCHHOTO O0OpYyJIOBaHHs, ONUCHIBATH XOJ ONBITA W
(bopMyIHpOBaThH BBHIBOIBI;

BBIIIOJIHATh MPSAMBIE U3MEPEHHsI TEMIIEPATYpPbl, OTHOCUTEIBLHON BIIAJKHOCTH BO31yXa,
CHJIBl TOKA, HANpPSHKCHUS C MCHOJIB30BAaHMEM aHAJIOTOBBIX MPUOOPOB M JaTYMKOB
(¢u3nYeCKUX BEJIWYHH, CPAaBHMBATh pE3yJIbTaThl H3MEPEHUN C Y4ETOM 3aJaHHOI
a0COIOTHON MOTPEIIHOCTH;

IPOBO/IUTH MCCIECIOBAaHHE 3aBHCUMOCTH OIHOHM (PM3MUYECKON BENIWYMHBI OT APYToil ¢
HCIIOJIb30BAHUEM IIPAMBIX H3MepeHI/Iﬁ (3aBI/ICI/IMOCTI) COIIPOTUBJICHUA IMPOBOJHHUKA OT
€ro JUIMHBI, IJIOMIAAN MOMEPEYHOr0 CEUCHUS U YAEIBHOTO CONMPOTHBIICHUS BEIECTBA
IPOBO/IHUKA, CHJIBI TOKA, UIYLIETO Yepe3 MPOBOIHHK, OT HANPSHKEHHSI HA TIPOBOIHUKE,
UCCIICIOBAaHUE IIOCIIEIOBATEIbHOTO W TApAIICTFHOTO COCJUHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh UCCIIEIOBaHUE, COOMPATh YCTAHOBKY U BBINOJHSITH U3MEPEHUS, CIeNys
NpeIoKEHHOMY TIIaHy, (UKCHPOBATh PE3YNIbTAThl MOJTYYEHHOH 3aBUCHMOCTH B BH/IC
Ta0nuI ¥ TpaduKOB, JeTaTh BBIBOBI 110 PE3YJIbTaTaM HCCIIEAOBAHNUS;

MMPOBOAWUTL KOCBCHHBIC H3MCPCHUA q)HSH‘-ICCKI/IX BEINYNH (YIIGJ'IBHaﬂ TEMJIOEMKOCTh
BEIIECTBA, COMPOTUBIICHHE MPOBOJHIKA, pad0Ta U MOITHOCTH DJIEKTPUIECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHHs, coOupaTh SKCIEPUMEHTAJIbHYIO YCTAHOBKY, CJenys
NpeII0KEHHON HHCTPYKIMH, ¥ BEIYUCIIATH 3HAYCHNE BETMYHHBL;

coOMIoIaTh MpaBWJIa TEXHUKH Oe30MacHOCTH Tpu pabore ¢ JabopaTopHBIM
o0opynoBaHuEM;

XapaKTepu30BaTh TPHHIUMGI JEUCTBHS HM3YYEHHBIX NPHOOPOB M TEXHHYECKUX
YCTPOMCTB C OMOPO Ha WX OMHCaHWs (B TOM YHCIE: CHCTEMa OTOIUICHHS JIOMOB,
THTPOMETp, MapoBas TypOWHA, amIepMeTp, BOJIBTMETpP, CUETYHMK OJIEKTPHYECCKOM
SHEPruH, OJJIEKTPOOCBETUTENbHBIE MPHUOOPHI, HarpeBaTelIbHbIE AIIEKTPONPUOOPHI
(mpuMepbl), SJIEKTPUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHuT, 3JEKTPOJBUTATEIh
NOCTOSTHHOTO TOKa), HCIOJNB3Yysl 3HAaHHS O CBOWCTBaX (PU3MYECKUX SIBICHUH U
HEo0Xo/iuMble (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA W HM3MEpUTEIbHBIE MPUOOPHI O
CXeMaM M CXEMaTUYHBIM PUCYHKaM (XKHIKOCTHBII TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUTATeNb BHYTPEHHETO CTOpPAHHS, JEKTPOCKOI, PEOCTaT), COCTABIISATH
CXEMBI JJICKTPHUYCCKUX Hel'[eﬁ C MOCJICOOBATCIIBHBIM W MapaJlJICIbHBIM COCAWMHCHUCM
DJIEMEHTOB, pa3Jinyasi yCIOBHbIE 0003HAUEHHS DJIEMEHTOB JIEKTPHUYECKUX LETICH;



MPUBOAUTH TPUMEPHl (HAaXOAUTh HWH(OOPMAIMIO O TpPUMEPaX) MPAKTHYECKOTO
UCIONIb30BaHUsl (U3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OOecreyeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU W TEXHHUYECKUMH yCTPOIHCTBaMH,
COXpaHEHHsI 3JI0pOBbSI M COOJNIOJEHUS HOPM OKOJIOTUYECKOTO TIIOBEACHUS B
OKpYKarollleu cpee;

OCYIIECTBIISATH MOUCK HHpOopMaIuu pusndeckoro coaepxanus B IntepHere, Ha OCHOBE
UMEIOUINXCA 3HAHUW M MyTEM CpaBHEHHS JIOTOJIHUTEIBHBIX HCTOYHHUKOB BBIIEISTH
uH(pOpMaIIKIO, KOTOpas SBJISIETCS MPOTUBOPEUYUBOI MITU MOXKET ObITh HEJJOCTOBEPHOIA;
UCTIOJIb30BaTh MIPU BBITIOJTHEHUH y4eOHBIX 3aJaHUi HayYHO--TIONYJISIPHYIO JIUTEPATYPY
buznyecKoro coiepkaHus, ClipaBOvYHbIE MaTEepPHUaIIbl, pecypchl ceTi HTepHeT, BIaJeTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHPOPMALUM W3 OJHON
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3laBaTb COOCTBEHHBIE IHCHMEHHBIE U KpaTKHE YCTHBIE cOoOIIeHus, 00001as
UH(GOPMALIMI0 U3 HECKOJBKUX HCTOYHMKOB (PM3UYECKOTO COAEPIKAHMS, B TOM YHCIIE
nyOMMYHO  TPENCTaBISITH  Pe3yiabTaTbl  MPOCKTHOW WM  HCCIEN0BATEIhCKOMN
JeSITeIbHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIb30BaTh U3YYCHHBIN MOHSTHHHBIA ammapat
Kypca (pHU3UKH, COTPOBOXK/IATh BHICTYIUICHUE MTPE3CHTAINCH;

IpU BBIMOJHEHUH Y4YEOHBIX MNPOEKTOB M HCCIEAOBaHUN (U3MUYECKUX MPOILIECCOB
pacmpenensaTb 00sS3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMH 33JadyaMH,
CIEIUTh 3a BBHINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBATH €ro, ajaeKBaTHO
OLICHUBAaTh  COOCTBEHHBIM BKJaJd B  JEATENBHOCTb  TIPYIIBL,  BBICTpAaUBaTh
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, IPOSIBIISSA TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

Kosn4yecTBo yacos JesATeIbHOCTD DJIeKTPOHHbIE
HaumenoBaHue
Kontpo YYuTeIs ¢ Y4ETOM (uudposbie)
Ne ni/m pa3aesioB U TeM [MpakTnyeck
Bcero JIbHbIE 5 pOorpaMmal o0pa3oBaTte/ibHbIE
NMPOrpamMMbl ue padoThbl
porp padoThbI P BOCIIUTAHMS pecypcbl
Paznen 1. TensioBuIe ABJICHUSA
CTbocHIe 1 cBoficTRa IToaroroBka u yyactue B0 bubnuoreka [JOK
1.1 P 2 Beepoccutickoii https://m.edso0.ru/74181
BCLICCTBA OJIMMITHAAE MIKOJIbHUKOB ce
190 aet co mHs =
poxneHus AJb(ppena
bepuxapaa
Hooeas, mBeackoro
nzooperarens
(MHGOPMAITHOHHOE
coobmente) - 21.10.2023 ~ bubmuorexa IIOK
1.2 TemmoBsIe IPOIIECCHI 26 1 5 Bcepoccuiickuii ypok  https://m.edsoo.ru/7f4181
"Oxomnorus u, ce
sHeprocOepexenne"
Yuactue B HUHTEpPHET-
oiuMIIMaae 1o  (pU3MKe
CIleI'y
Hroro no paznery 28
Pa3pea 2. DiekTpryecKkne 1 MATHUTHBIC SIBJICHUS
DIIEKTPUUYECKUE 3aPSIbL. 460 ner co nust poxkACHES  Bu6nuoreka [IOK
2.1 3apsKEHHBIE TENA U MX 7 1 Tamaneo Tamunes https://m.edso0o.ru/7f4181

B3aHMOJICHCTBHE

(ur(popManOHHOE

ce


https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

IlocTosSIHHBIN 3JIEKTPUYCCKUIT coobuuerue, bubmorexa LIOK
2.2 P 20 7 npesentatua) 15.02.2024 hitps://m.edsoo.ru/7f4181
TOK 90 ner co gus ce
POKIECHUS .
IO.A Tarapuna BI/I6J-II/IOTCKa HOK
2.3 MarHuTHBIC IBJICHHS 6 1 (coobenue, https://m.edsoo.ru/7f4181
npe3eHTanus) - ce
09.03.2024
[IpoBenenue
BHEKJIACCHBIX
MEPOMPUITHIA B paMKaXx
"Henenu nmpeamMeToB Bu6mmoteka [IOK
2.4 ONEeKTpOMarHuTHasi MHIYKLUS 4 €CTECTBEHHO-HAY4YHOI'O https://m.edsoo.ru/7f4181
mukia" ce
12 anpens - [lenb
KOCMOHaBTHKH
(mpe3eHTanusl,
COO0IIIeHHE)
Htoro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 14
I[MTPOT'PAMME
MNOYPOYHOE IINIAHUPOBAHHUE
Ne KoauuecTBO 4yacoB
Tema ypoka Jara nzydyenus
n/n KonrtpoabHubie IIpakTHYeckue
Bcero (yuyeOHas1 Heest)
padoThI padoThI
1 Temnepatypa. TernoBoe 1BHKeHUE 1 1



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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2 CraproBast KOHTpOJIbHas paboTa 1 1

3 BuyTtpennsis sueprus. 1 2

4 CriocoObl M3MEHEHUST BHYTPEHHEH YHEPTrUuu 1 2

5 Buns! teronepenaun 1 3

6 Tennonepenaya B mpupoie U TEXHUKE 1 3

7 KonuyecTBO TEMIOTHI. 1 4

8 V nenpHas TEINIOEMKOCTH 1 4

9 Pacuer konmuecTBa TEMIOTH, HEOOXOAUMOTO AJIs 1 5
HarpeBaHus Tella U BBIICISIEMOr0 UM IIPU OXJIaKICHUU

10 YpaBHeHHE TEIUIOBOTO Oananca. TemmooOMeH u 1 5
TEIJIOBOE paBHOBECHUE

1 Jlaboparopnas padota "H3ydeHue mporecca 1 6
TertoooMeHa"

12 Jlaboparopnas padota "M3MepeHue yaeabHOMl 1 6
TEIUIOEMKOCTH BeriecTBa"

13 DHeprus ToMBa. Y IeiabHas TEMI0Ta CropaHus 1 7

14 [ToBTOpeHne marepuana no treme "BHyTpeHHss 1 7
sHeprus. KonnuecTBo TemioTer"

15 KonTponbHas padota no teme "BHyTpeHHss SHEprUsl. 1 8
KonunuectBo TemnoTs"

16 ArperatHble COCTOSIHHSI BelecTBa. [IaBienue n 1 3
OTBEpCBaHHNE KPUCTALUTHICCKUX TEI

17 I'paduk nnaBiaeHus U OTBEpACBAHUS KPUCTATUIMUECKUX 1 9
TeN.

18 V nenpHas TEIUIOTA IJIABJICHUS 1 9



Pemenue 3aa4 Ha IMJIaBJICHUC U KPUCTAJUIU3AI[UIO

19 10
BelIeCTBa

20 Hcnapenue. HachllmeHHB! M HEHACHIIICHHBIN 1P 10

21 Kunenue 11

22 BraxxHoCTh BO31IyXA. 11

93 JlaGopaTopHas pabota "l3MepeHne OTHOCUTEIIbHON 12
BJIAKHOCTH BO3yxa'
Pacuer sHepruu npu uCapeHuu KUIKOCTH U

24 KOHJCHCAllUM mapa. Y iejibHas TerioTa 12
napooOpa3zoBaHus

o5 [Ipunnumne: padoTe! TernoBsix Asurateneit. KIT 13
TEIJIOBOTO JBUTATES

26 JlBurarens BHyTpeHHero cropanus. [lapoBast TypOuHa. 13
[ToaroroBka K KOHTPOJILHOU PabOTE 1O TEME

27 "TemnnoBsie sBeHKS. FI3MEeHEHHE arperaTHbIX 14
COCTOSIHMI BemiecTa"

28 KonTponbnas padota no teme "TennoBsie iBICHUS. 14
N3menenune arperaTHbIX COCTOSIHUI BerecTa"

29 Onexrpusanus Tei. J[Ba poga dJIEKTPUUECKUX 3apsI0B 15

30 Onektpockor. [IpoBOTHUKH U HEMPOBOHUKH 15
ANEKTpUYECTBA

31 DNEKTPUUECKOE MMOJIe 16

32 JlenuMoCTb 3IEKTPUUYECKOTO 3apsiia. DINEKTPOH 16

33 CrpoeHune aToMa 17

34 OOBbscCHEeHUE AIIEKTPUIECKUX SBIICHUH. 3aKOH 17

COXPAHCHUS DJICKTPUUCCKOI'O 3apaaa




CraTnueckoe 3JEKTPUYECTBO U €0 YUeT B ObITY U

35 1 18
TEXHHUKE

36 DNEeKTPUUECKUN TOK, YCIOBHUS €r0 CYyIIECTBOBAHHUS. 1 18
M cTOYHMKH 37IE€KTPUYECKOr0 TOKA

37 DNEeKTPUYECKUI TOK B METAJIJIaX, )KUJIKOCTSAX U ra3ax 1 19

38 JIeicTBHSI STIEKTPHUECKOTO TOKA 1 19

39 DneKkTpruyecKas 1erb U €€ COCTaBHbBIC YaCcTH 1 20

40 CHna toka. M3MepeHue Cuiibl TOKa 1 20

41 Jlaboparopnas padota "COopka 31eKTpUUECKO Lenu 1 21
Y U3MEPEHHE CUJIbl TOKA Ha €€ pa3InYHbIX ydyacTkax"
DnexTpuueckoe HanpshkeHue. Mizmepenue

42 1 21
HaNPSHKEHUs
Jlaboparopras padota "V3mMepeHue HANPSHKCHUS Ha

43 Pa3IMYHBIX y4acTKaX MOCIEA0BATEIbHON 1 22
AJIEKTPUYECKOH 1eru"

44 DNEKTPUUECKOE COMTPOTUBIICHHE MTPOBOIHIKA. 3aKOH 1 27
Oma 1t yyacTka 1enu

45 Pacyer conpoTuBieHUs TPOBOAHKKA. Y IEIbHOE 1 93
COIMPOTUBIICHUE

46 Peocratsl. Pemenue 3aga4 Ha pacdyeT CONpOTUBIIEHUS 1 93
MIPOBOJHHKA, CUJTBI TOKA, HAMIPSHKEHUS

47 Jlaboparopnast pabora"3mepeHue conpoTUBICHUS 1 24
MIPOBOJIHHKA"

48 ITocnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB 1 24

49 [TapannensHOE COeTMHEHNE TPOBOTHUKOB 1 25



JlaGopatopnas pabora "M3yueHue napamienbHOro

50 . 1 25
COCTUHEHUS TIPOBOTHUKOB

51 Pemenue 3amay Ha npumeHeHue 3akoHa Oma st 26
Pa3TUYHOTO COSAMHECHHUS TPOBOTHIUKOB

59 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH 26
Hxoynsa-Jlenma

53 Jlaboparopuas pabota "Onpenenenue paboTh U 1 27
MOIIHOCTHU 3JIEKTPUYECKOTO ToKa"

54 DIEKTPUYECKHE LIETTH U MTOTPEOUTEIN DIICKTPUIESCKOM 97
sHepruu B ObITy. KopoTkoe 3aMbikaHue
KonTponbHas pabota no Teme "DiaeKkTpruueckue

55 3apsbl. 3apsHKEHHbBIC TeJla U X B3aUMOACHCTBHUS. 28
[TocTossHHBIN 2JIEKTpUYECKUH TOK"

56 IlocTostHHBIC MArHUTEI, X B3aHMOJCHCTBHC 28

57 VYpok-uccnenoBanue "M3yueHue nosei mOCTOSIHHBIX 1 29
MaraHuToB"

58 MaruuTHOE 1oJie. MarHuTHOE 110Jie 3eMIIH B €T0 29
3HAYCHUE VIS XKU3HU Ha 3emIie

59 OmnbiT OpcTena. MarHuTHOE MOJIE SJIEKTPUUECKOTO 30
TOKa MarHuTHOE 1MOoJIe KaTyIIKH ¢ TOKOM
[IpuMeHeHne HIeKTPOMArHuTOB B TEXHUKE.

60 JlaboparopHast pabota "M3ydeHue neiicTBUS 0.5 30
MarHUTHOTO TIOJISE Ha MPOBOJIHUK C TOKOM"
DNEeKTPOABUTATEIH IIOCTOSTHHOTO TOKA.

61 Hcnonb3oBanue 3MeKTpoABUTATENEH B TEXHUUECKUX 0.5 31

ycTpoiicTBax u Ha TpaHcnoprte. JlaboparopHas pabota




"KoHCcTpynpoBaH#e U H3y4eHHe paboTh
aieKTpoaBUraresns"

OnbiTel Papazes. 3aKOH JIEKTPOMarHUuTHON

62 naaykuuu. [Ipasumno Jlenna 1 31
Dnektporereparop. CrocoOsl MOTydeHUs

63 AIEKTPUIECCKON PHEPTUU. DINCKTPOCTAHIINK HA 1 32
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTUU

64 KonrponsHas pabora o teme "DiaeKTpudeckue u 1 32
MarHuTHBIC sIBJICHUS"

65 WTOrOBBIi KOHTPOJIBEHBIN TECT 1 33

66 PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme 1 33
"TennoBsle siBIeHUS"

67 Pesepsubiit ypok. Pabora ¢ Tekctamu 1o teme 1 34
"IloCcTOSIHHBIN 31EKTpUYECKUIM TOK"

68 PesepBHylit ypok. Pabora ¢ TekcTamu 1o Teme 1 34
"MarHuTHbI€ sIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 10




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA
Odusuka: 8-i1 kiacc: 0a30BbIid ypoBeHb: yueOHUK, 8 kinace/ Ilepeimkun U. M., MBanoB A. U.,
AxuunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA
Bonkos B.A. IToypounsie pa3paboTku 1o ¢pusmke: 8 Kiacc

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
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