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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke g § Kiacca COCTaBJICHA Ha OCHOBE TOJIOKEHUN U
TpeOOBaHMI K pe3yjibTaTaM OCBOEHMSI Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBarenbHOl Tporpammbl, npeactaBieHHBIX B GI'OC OO0, a Takxke cC
yuétoM (enmepanpHOM paboueld mporpamMMmbl BocmHTaHusS W KoHuenuu
npenoiaBanus yaeoHoro npeameta «Duzmkay.

Conepxxanue IPOrpaMMBbl HaIlpaBJICHO Ha dbopmupoBaHue
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOyYaroUuXcsi M OpPraHu3alyi0 H3y4eHUs
GbU3MKK Ha JIEeATEeTbHOCTHOW OCHOBE. B mporpaMMe y4yuTHIBaIOTCS BO3MOKHOCTH
ydyebHoro mpeamera B peanuzanuu TtpedoBanuii ®I'OC OOO k miuaHUpyeMbIM
JUYHOCTHBIM W METalpeJIMETHBIM  pe3yjbTaraM oOOy4YeHHus, a Takke
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

®uzrka SABISIETCS CHUCTEMOOOPA3yIOIIMM JUIsl  €CTECTBEHHO-HAY4YHBIX
y4eOHBIX PEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBIICHUM, M3y4YaeMbIX XUMHUEH, Ouosioruen, actpoHomMued u ¢GU3NYECKON
reorpadgueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MM,
MpEeNoCTaBisieT HauOoJiee SICHble O0pas3lbl MPUMEHEHUS HAaydHOTO METoja
MO3HAHUA, TO €CTh CII0CO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

Onna W3 raaBHBIX 3a7a4 (PU3UUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TIPAMOTHOCTH H
MHTEpeca K HayKe y 00y4aromuxcs.

N3yuenne ¢usukun Ha 0a30BOM YypOBHE MPEIOJIaraeT OBJAJCHHUE
CICAYIOIIUMU KOMIIETCHTHOCTSIMHU, XapaKTePU3YIOIUMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

HAy4HO OOBSCHSTDH SIBJICHHUS;

OIICHUBATh ¥ TIOHUMATh OCOOCHHOCTH HAyYHOTO UCCIICOBAHUS;
WHTEPIIPETUPOBATh JaHHBIE W HCMOJIb30BAaTh HAy4YHbIC JIOKA3aTEJIbCTBA IS
MOJTYY€HHUSI BEIBOJIOB.

[lenn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenomaBaHusi ydeObHoro mpenmera «Duszmka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®eneparuu, peaau3yommx
OCHOBHBIE  00111€00pa3oBaTebHbIE MPOTPAMMBI, YTBEPXKIEHHON pElIeHHEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).

Hean usyyenus pusuku:
npuoOpeTeHne MHTEpeca M CTPEeMIICHUS OOYy4arouMxcs K HayYHOMY H3YUYCHHIO
IPUPOBI, PA3BUTHE UX UHTEIIEKTYaTbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;



pa3BUTHE TMPEJCTABICHUNH O HAyYHOM METOJEC TMO3HaHUS W (OPMHPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS Kak pe3yJbTaTa H3yUYeHHUS OCHOB
CTPOEHHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopMupoBaHUE TPEACTaBICHUH O PO (U3UKA I8 Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;
pa3BUTHE TPEICTABICHUNH O BO3MOXHBIX chepax Oymaymied mpodeccuoHaIbHOU
NEesATEeIbHOCTH, CBSI3aHHOW C (DM3MKOM, MOATOTOBKA K JalbHEHIIeMy O00yYeHUIO0 B
HTOM HAIpPaBIICHUU.

JlocTikeHue 3TUX LieNied mporpaMMel 1o ¢pu3nKe 8 Kiacca obecreyruBaeTcs
pellieHreM CIICIYIOMUX 3a1a4:
MpUOOpPETEHUE 3HAHWUK O JWCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHWYECKHUX,
TEIJIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
npUOOpETeHNE YMEHHMM OIUCHIBAaTh U OOBACHATH (PU3UUYECKHE SIBICHUS C
WCITOJIb30BAHUEM TTOJTYICHHBIX 3HAHUM;
OCBOEHHE METOJOB PEIICHUS MPOCTEHIINX PacUETHBIX 3a7ad C HCIOJIb30BAaHUEM
(GU3UYECKUX MOJIENICH, TBOPUYECKUX U MPAKTUKO-OPHUCHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHHM HaOMI0/aTh MPUPOJHBIC SBICHUS W BBIMIOJHITH OIBITHI,
nJabopaTopHbie pabOThl U IKCIEPUMEHTAIBHBIC UCCIEAOBAHUS C UCIIOJIb30BAHUEM
HU3MEPUTEITLHBIX PUOOPOB;
OCBOEHHUE MPUEMOB paboThl ¢ HHGOpMaALIUEeH (PU3NUECKOTO COACPKAHMS, BKIIIOUAs
UH(OPMAITUI0O O COBPEMEHHBIX JOCTIKEHUAX (PU3MKH, aHAIM3 U KPUTHUYECKOE
OlICHMBaHUE MH(HOPMAIINH;
3HAKOMCTBO CO cdepamMu MNPOPECCHOHATBHON NEATeTbHOCTH, CBS3aHHBIMH C
GU3MKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
(bu3MYECKO HAYKH.

Ha usyuenue ¢usuku (6a30BbIi ypoBeHb) B 8 kiacce — 68 dacoB (2 yaca B
HEJIEITIO),



COJAEPKAHUE OBYUYEHUA
8 KUIACC

Pa3nea 1. TenyioBbIe ABJICHUS.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUHU.

Mopnenu TBEPAOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHNE CBOWCTB T'a30B, KUAKOCTEN U
TBEPABIX TEJI HA OCHOBE MOJOKEHUW MOJIEKYJSIPHO--KUHETUYECKON TEOpHH.
CmaurBaHuE U KaNWUISIPHBIE SIBIEHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsA3p TemMneparypbl €O CKOPOCTBIO TEIJIOBOTO JIBHIKECHHSI
yactull. BHyTpenHsisi sHeprus. CrnocoObl H3MEHEHHs BHYTPEHHEH SHepruu:
Terionepeaaya U COBEPILIEHHE padoTHI. Bubl TEIIoNepeaaun:
TEIJIONPOBOAHOCTh, KOHBEKIMS, U3TyUYEHUE.

KonunuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BeleCTBa. TemaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeImyioBoro Oananca. [lmaBneHue u
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHAas TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u konHjaeHcanusa. Mcnapenue. Kumnenue. YiaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTABJICHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[TpuHiunel padotel TeroBbix aurareneil KIIJ temnmoBoro nBurarens.
TenoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHMS U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

HabGmonenune nuddysuu.

HabGmroienne sBjieHU cMaYMBaHUs M KaITMJLIIPHBIX SIBJICHUM.
HabmroieHue TenaoBoro paciimpeHus Ted.

M3MmeHeHne naBlieHUs rasa MpU H3MEHEHHH O0bEMa W HarpeBaHUM WIU
OXJIQXKICHUU.

[IpaBuna n3aMepeHus: TeMiepaTyphl.

Bunbl Tenonepenaym.

OxJtaykieHue Ipyu COBEPLIEHUH pPadOTBHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.
CpaBHEHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOmronenne kuneuus.



Habnronenne nocTostHCTBA TeMIEpaTyphl IPU TUIABICHUU.
Mojenu TenIOBbIX IBUTATEIIEH.
Jlabopamopnvie pabomul u onvimeol.
OnbITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.
OnbITEl MO0 HAOMIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH M TBEPABIX
TEJ.
OmnpeneneHue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JAaBJICHHUS BO3JyXa OT €ro o0obéMa u
HarpeBaHus WIN OXJIaXKICHUSL.
[IpoBepka ruUMOTE3bl JIUHEUHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA J>KHUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.
HabGmronenue n3MeHeHusl BHYTPEHHEH SHEPTUU TeJla B pe3yJibTaTe TeIuIonepeiadn
¥ paOOThI BHEIIIHUX CHII.
HccnenoBanue sBICHUS TEIJIOOOMEHA MPU CMENIMBAHUU XOJOAHOW W TOpsuei
BO/IBL.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOW MPU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIUIMHIPOM.
Onpenenenue yaelbHON TEIIIOEMKOCTH BEILIECTBA.
HccnenoBanne mpoiecca UCIapeHusl.
OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.
Onpenenenue yaelnbHON TEIUIOTHI TJIaBICHUS JIbJIA.

Pa3zgen 2. JjekTpuiyecKkue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poaa sieKkTpuyecKux 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIaMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro nods. [IpuHuun
CYHEPHO3ULIUN IIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpuyecKkux 3apsiaoB. DJIEMEHTAPHbBIA JJICKTPUUECKUM 3apsil.
Crpoenne aroma. I[IpoBOIHMKM W  JIMDJIEKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsia.

DONEKTpUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPHUUECKOIO TOKA.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOTOo TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DJICKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuyeckass uenb. Cuwia Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBjeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJIECHUE BeliecTBa. 3akoH Oma
o ydactka uend. [locnepgoBarenbHOe W mapajlieibHOE — COCIMHEHUE
ITPOBOJIHUKOB.



PaGora u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—Jlenna.
DneKTpuyecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MaruautHoe nosie. MarauTHOE 1noje 3eMi U €ro 3Ha4eHue I )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarautHoe moJjie  3JIEKTPUYECKOro Toka. IIpumenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTelb IOCTOSIHHOIO TOKa. MCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBieHNE dIEKTPOMArHuTHON MHAYKIUU. [IpaBuio JleHna.

DIIEKTpOreHepaTop. Cnoco0bl MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.
Hemoncmpauuu.

DJeKTpur3anus Ted.

JIBa posia 3JIEKTPUUYECKUX 3apsA0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.

DIIEKTPOCTATHYECKAST MHIYKIIHUS.

3aKOH COXpAaHEHUSI JICKTPUUECKUX 3aPsJI0B.

[TpOBOIHUKH U TUDJICKTPUKHU.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.

M cTOYHHUKH TOCTOSIHHOTO TOKA.

JleiCcTBHS 3IEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIKOCTH.

["a30BbIii pa3psia.

N3mMepeHue CUitbl TOKa aMIIEPMETPOM.

N3MepeHune 31eKTpUYECKOTO HAMPSIAKEHUS BOJIbTMETPOM.

PeocTar 1 Marazud COnpoOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ICICHUS MTOJII0COB MAarHUTA.
MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OnbIT Ipcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHuT.

JlercTBrE MarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MOCTOSHHOTO TOKA.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIWH.

OmnbiTel apanes.

3aBUCUMOCTh  HallPaBJICHHS  WHAYKIIMOHHOTO TOKa OT  YCIOBHH  €ro
BO3HUKHOBEHHS.

DJIEKTPOre€HepaTOp MOCTOSIHHOTO TOKA.



Jlabopamopnsie padomul u onvimol.
OnpIThl IO HAOTIOJAEHUIO 3JEKTPU3ALMH TE€J UHAYKIIMEN U P COIIPUKOCHOBEHUH.
HccnenoBanre NeMCTBUS JEKTPUUYECKOTO OIS HA MPOBOIHUKH U TUAJIEKTPUKH.
COopka 1 npoBepka pabOThI NEKTPUIYECKOM I[EMU MOCTOSHHOTO TOKA.
W3MepeHne U peryJIMpoBaHHUE CUIIbI TOKA.
N3mepenne U peryaupoBaHue HAPSKEHNUS.
HccnenoBanre 3aBUCUMOCTH CHJIBI  TOKAa, MAYLIErO 4Yepe3 pPe3ucTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
OnbITel, JEMOHCTPUPYIOIIUE 3aBHUCUMOCTh JJIEKTPUUYECKOTO COIMPOTUBIICHUS
IIPOBOJHUKA OT €ro JIJIMHBI, IUIOMAIU TONEPEYHOT0 CEYEHU U MaTeEpHaa.
[IpoBepka mpaBuia CIOKEHUS HANPSHKEHUI TP MOCIEA0BATEIIbBHOM COEAMHEHUN
JIBYX PE3HCTOPOB.
[IpoBepka npaBuia AJi CHIIBI TOKA MPHU MapajuieIbHOM COCIUHEHUN PE3UCTOPOB.
Omnpenenenne paboThI IEKTPUUECKOTr0 TOKA, UAYIIET0 Yepe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH JIEKTPUYECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.
HccnenoBanve 3aBUCMMOCTH CHJIBI  TOKA, MAYLIETO Yepe3 JAMIOYKY, OT
HaIpsDKEHMS HA HEW.
Onpenenenune KIIJ[ HarpeBaTess.
HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO MOJI TMOCTOSHHBIX MArHUTOB MPU UX OOBEAUHEHUU U
pazJieleHuN.
HccnenoBanne NeMCTBUS SJIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThl, IEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUSA KATYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA Y HallpaBJICHUS] TOKA B KATYIIKE.
N3ydenne neicTBUSI MArHUTHOTO TOJIsl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOABUTATES.
N3mepenue KII/ anmekTpoaBurareibHOM yCTaHOBKH.
OMNBITHI IO UCCIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHYKIIMH: UCCIICIOBAHUE
W3MEHEHUM 3HaYeHUs U HaIpaBJeHUs UHIYKIIMOHHOTO TOKA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenne  QuU3MKM  HAMpaBiIE€HO HA  JOCTHXKEHHME  JIMYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHbIX PE3yJIbTaTOB.

B pesynbrare nzydenust Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHuUs
y oOyuaronierocst 0yayT cpopMHpOBaHbI CICAYIONINE TUYHOCTHBIE PE3yIbTaThl B
YacTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS
— IPOSIBIICHHE HHTEpPECa K MUCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
(bu3NYeCcKOi HayKH;
— HEHHOCTHOE OTHOILIEHUE K IOCTHKEHHUSM POCCUNCKUX YUEHBIX --(PU3HKOB;
2) rpamJaaHCKOro M yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:
— TOTOBHOCTh K aKTHMBHOMY Y4YacTHIO B OOCYXKIEHHHM OOLIECTBEHHO3HAUYMMBIXU
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUMN
busuKy;
— OCO3HaHWE BaXXHOCTU MOPAJbHO--3TUYECKUX MPUHLHIIOB B JAESTEIbHOCTU
YYEHOrO;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCIPUATHE OSCTETUYECKUX KauyecTB (PU3MUECKOW HayKu: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 IO3HAHUA:
— OCO3HAaHME LEHHOCTH (PU3MYECKON HAYKU KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUIIIEW COCTABISIOIEH KYJIbTYPHI;
— pa3BUTHE HAy4YHOH JIOOO3HATEIBHOCTH, HWHTEpeca K HCCIIEeI0BATENbCKON
NEATEIbHOCTH;
5) popmupoBaHuA KyJAbTYPbI 310POBbS 1 IMOLMOHAJIBHOIO 0J1aTOMOy YU :
— OCO3HaHHWE IIEHHOCTH 0e30macHoro ooOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, Ba)XXHOCTH TIpaBWJI O€30MacHOro0 TOBEACHUS Ha
TpaHCIIOpTE, Ha JOpOTax, C OJJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JIOMAIITHUX YCIIOBHSIX;
— c(hopMupoBaHHOCTH HaBbIKA pedICKCUU, IPU3HAHKIE CBOETO MTpaBa Ha OIIMOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;
6) TPy10BOI0 BOCIIUTAHMS:
— AKTMBHOE YYacTHE€ B PEIICHUM MPaKTUYECKUX 3a7ady (B paMKaxXx CEeMbH,
oOpa3zoBaTeILHON OpraHU3alliu, TOpoja, Kpasi) TEXHOJOTMUYECKONW U COIMaIbHOM
HANPaBJIEHHOCTHU, TPEOYIOIIMX B TOM YKCIE U (PU3MUECKUX 3HAHU;
— UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO NMpodeccuid, CBI3aHHBIX C (PU3UKOM;
7) 3KOJIOTHYeCKOT0 BOCITUTAHMS



— OpUEHTalUsI Ha TpUMEHEeHHe (PU3NYECKUX 3HAHUU JIJIs PEIIeHUs 3a/1a4 B 00J1aCTH
OKpY’Karollel cpelibl, IJIAHUPOBAHUS TMOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCIIC/ICTBUM [ OKPY’KAIOIIEH CPeIbl;

— OCO3HAaHHME TJI00ATLHOTO XapakTepa JKOJOTHYECKUX MpolOJIeM U MyTed Hx
pelieHus;

8) ajanTauuMu K HU3MEHAIIMMCH YCJAOBHAM COUMAJIBHOM W TPHPOAHON
cpeabl:

— MOTPEOHOCTHh BO B3aUMO/JICUCTBUU MPHU BBHIMOJHEHUHU UCCIIEAOBAaHUN U MIPOECKTOB
(bU3UYEeCKON HAMPABIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHUX;

— TIOBBIICGHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4e€pe3 IPAKTUUECKYIO
JIESATCIbHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHUH, B TOM 4HCIIe (POPMYIUPOBATH
UJIeU, TIOHSTHUSI, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBJICHUSX;

— OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHWM M KOMIETEHTHOCTEW B 00JacTh
busuky;

— IJTAHUPOBAHKME CBOECTO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUIA;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3aMMOCBSI3U MPUPOBI, 0OIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIOJIb30BAHUEM (DU3NUECKUX 3HAHUI;

— OIICHKa CBOMX JCHCTBHHA C YyYETOM BIMSHHMS Ha OKPYXAKOIIYI0 Cperdy,
BO3MOKHBIX I'TTOOAJILHBIX ITOCJIEACTBUI.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTte OCBOGHHS TpoTrpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydaromierocsi OyayT copMUpOBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YCOHBIC  JICHCTBHS,  PETYJISTHBHBIC
YHUBEpCAIbHbIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckune aAeicTBUA:
BBISIBIISATH U XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKH OOBEKTOB (SIBJICHUH);
yCTaHABIMBATh CYIICCTBEHHBIM TPH3HAK KJIacCU(UKAIIMK, OCHOBAHUS IS
0000IIIeHUS U CpaBHEHUS,
BBISBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEYUST B paccMaTpuBaeMbIxX (akrtax,
JAHHBIX ¥ HAOIIOJIEHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;
BBISIBIIATH PUINHHO--CJICCTBEHHBIC CBSI3U MPU M3YUEHUU (HU3UUECKUX SBICHUN U
MPOIIECCOB, JIENAaTh BBIBOJABI C MCIOJIb30BAHUEM JACAYKTUBHBIX M HHAYKTUBHBIX
YMO3AKIIOUEHHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PM3UYECKUX BEJIMUUH;



CaMOCTOSITENIFHO BBIOMpATh CIOCOO pelieHus ydeOHOW (U3NYECKON 3amadu
(cpaBHEHHE HECKOJBKHUX BAPUAHTOB PEIICHUS, BHIOOp HanOoliee MOIAXOASIIErO C
y4ETOM CaMOCTOSITENIBHO BBIICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.
HCITI0JIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,
IPOBOJUTh MO CAaMOCTOATEIBHO COCTaBJIECHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bU3UYECKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAHNE (PH3NIECKOTO SBIICHUS;
OLICHMBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTHh WH(MOPMAIUIO, TOJYYCHHYIO B
XO0/1€ UCCJIEIOBAHUS UITU IKCIIEPUMEHTA;
CaMOCTOATENLHO (OPMYIMPOBAaTH OOOOIIEHUS ¥ BBIBOJBI MO peE3yJbTaTam
MPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;
IIPOTHO3UPOBATh BO3MOXKHOE JajibHEMIIee pa3BUTHE (U3HUECKUX IPOIECCOB, a
TaKk)K€ BBIJIBUraTh MPEANOIOKEHUSI 00 MX pa3BUTUM B HOBBIX YCIOBHUSX U
KOHTEKCTax.

Pa6ora ¢ unpopmaunmeii:
IPUMEHSATH Pa3IMYHbIE METOJbl, HHCTPYMEHTBI U 3aIIPOCHI IIPU MIOUCKE U OTOOpE
uH(pOpMAlMU WM JAaHHBIX C Y4YETOM NPENJIOKEHHOW Yy4yeOHOM (usmyeckoi
3a]a4H;
aHaJIM3UpOBaTh, CHUCTEMATHU3UPOBATh W  UHTEPIPETUPOBATh  HH(OPMALNIO
pa3IUYHBIX BUAOB M (POPM MPENCTABICHHUS,
CaMOCTOATENLHO BHIOMPATh ONTUMANIbHYIO (DOpMY MpeAcTaBIeHUs] HHPOpMALUU U
WLUTIOCTPUPOBATh pelllaeMble 3aJaul HECJIOKHBIMU CXEMaMHu, AuarpaMMaMu, HHON
rpaduKoil 1 ©X KOMOWHAIUSIMHU.

KoMMyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eHCTBUA:
B X0Ji¢ 00CYXXJIeHHsl Y4eOHOro Marepualia, pe3yabTaToB JabOpaTOpHBIX padboT U
IIPOEKTOB 33JaBaTh BOIPOCHI MO CYUIECTBY OOCYKJa€MON TEMbl U BBICKA3bIBaTh
UJeH, HAICJICHHbIE Ha pEIIEHUE 33Jaud M MOJJep)KaHue OJaroxenareabHOCTH
OOIICHMS,
COMOCTAaBIISATh CBOM CYXXJICHHUSI C CYXACHUSMHU JIPYTMX YYAaCTHUKOB JIMAJiora,
OOHapy’KUBaTh Pa3IMYME U CXOJCTBO MO3UIIHI;
BBIP2XaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
nyOJIMYHO TMPEACTaBIATh PE3yNbTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIMbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);
NOHMUMAaTh M HCHOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAUBUAYAIbHON
paboThI U PEIIEHUH KOHKPETHOU (PU3nUYecKor mpoOieMbl;
OPUHUMATDH LIEJTU COBMECTHOM NEATENbHOCTH, OPraHU30BBIBATH JNEHCTBUS MO €&
JOCTHKEHHUIO: PACTIPEAENsATh pPOJH, OOCYXIaTh TMPOLECChl W  Pe3yJbTaThl
COBMECTHOM paboThI, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;



BBIIIOJIHATH CBOKO YacTh paOOThI, JOCTUTAsi KAYECTBEHHOI'O PE3yJIbTaTa MO CBOEMY
HaITPaBJICHUIO U KOOPJAUHUPYSI CBOU JEHUCTBUA C JPYTUMHU WICHAMHU KOMAH/IbI;
OLICHMBATh KayeCTBO CBOEro0 BKJIaJa B OOHMH NOPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIHO C(POPMYIMPOBAHHBIM YUYaCTHUKAMU B3aUMOJECHCTBHUSL.

PerJIHTI/IBHLIe YHuBepCaJlibHbIC yqeﬁﬂme I[eﬁCTBHﬂ

Camoopranusanus:
BBISBJISITH IPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalMsAX, TPEOYHOIIMX IS
perieHus GU3NIECKUX 3HAHUM;
OpPUEHTUPOBATHCS B PA3IUYHbBIX MMOAXOAAX MPUHITHS PEIICHUN (MHAUBUAYAJIbHOE,
MPUHATUE PELIECHUS B TPYIIE, IPUHATHE PEIIEHUN TPyIIION );
CaMOCTOSITENIFHO COCTaBJISITh AJITOPUTM pelIeHUs] (PU3NYECKON 3a/1auu WM IJIaHa
UCCIIEIOBaHMSI ¢ YYETOM HMEIOIIMXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATH MPEJIaraeéMble BapUaHThl PEIICHHUI;
nenatb BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:
J1aBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipejiararh IjaH €€ U3MEHEHHS],
OOBSCHATh MPUUUHBI JOCTHXKEHUS (HEJOCTUKEHHS) PE3YJbTaTOB JEATEIbHOCTH,
JaBaTh OLEHKY IPUOOPETEHHOMY OMBITY;
BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE€ B XOJ BBINOJIHEHUS
(GU3NYECKOTO HCCIEIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIIOBUSAM;
CTaBUTh ce0s Ha MECTO JPYroro 4eioBeKa B XOJ€ Clopa WIM JMCKYCCHUM Ha
HAy4HYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTHUKY JAPYTOro;
npu3HaBaTh CBOE IMpaBO Ha OMMOKY NpU pelieHuu (U3NYECKUX 3a7ad WM B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIoro.

HNPEAMETHBIE PE3YJIBTATHI

K xonIy o0yuenus B 8 kiiacce nmpeaMeTHbIC pe3yJIbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUM:
MCIOJIb30BaTh MOHITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHMS BEILECTBA, KPUCTAIIMYECKHE U aMOp(HbIC
T€JIa, HACBIIICHHbIM M HEHACBHILICHHBIN Iap, BJIAXKHOCTb BO3AyXa, TEMIEpaTypa,
BHYTPEHHSS SHEPT s, TEINIOBOW JBUTATEIb, SJIEMEHTAPHBIN JJICKTPUUECKUN 3apsi,
AIEKTPUYECKOE TT0JI€, TPOBOAHUKH U JHUDJIEKTPUKH, TTOCTOSIHHBIN 3JIEKTPUYECKUN
TOK, MAarHUTHOE MOJIE;



pasnuyarh SIBJICHUS (TEIUIOBOE PACIIMPEHHUE U C)KAaTHE, TEIUIONEepeaayda, TEMIOBOe
paBHOBECHE, CMayuMBaHWE, KAaNWUISPHBIC SBJICHUS, HCHApEeHHUE, KOHJEHCAlWs,
IUIaBJICHUE, KpUCTa/M3alus  (OTBEpJAEBAaHME), KHUIIEHHE, Tellonepenaya
(TermI0npPOBOIHOCT, KOHBEKIIUS, U3ITy4YCHHE), ANEKTpU3ALUS Ted,
B3aMMOJICHCTBUE 3aPSAI0B, IEUCTBUA AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICUCTBUE MAarHUTOB, J€HCTBHUE MArHUTHOIO IOJISI HA MPOBOAHUK C TOKOM,
AIIEKTPOMArHUTHAs MHAYKIMS) IO OINMCAHUIO WX XapaKTEepHBIX CBOMCTB M Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE H3YYECHHBIX (PU3WYECKUX SIBJICHUN B OKpYXKaloleM
MUpE, B TOM YUCJe (PU3NYECKUE SIBICHUS B IPUPOJE: TOBEPXHOCTHOE HATSXKEHUE U
KaWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTAUIBI B NpHUpoze, u3nydenue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
JIIEKTPUYECKUE SBJICHUS B aTMoc(epe, 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3emMid, Apeid MoJI0COB, pOJib MATHUTHOIO MMOJIS JUIS KU3HU Ha
3emiie, MOJSPHOE CHUAHHME, MPU STOM INEPEBOJIUTH MPAKTHUECKYIO 3a1adyy B
y4eOHYI0, BBIACIAThH CYIIIECTBEHHbIC CBOMCTBA (MpU3HAKU) (PU3NUECKUX SIBIICHUI;
ONMKCHIBATh M3YYECHHbIE CBOMCTBA Tel M (PUIUUECKUE SIBJICHUS, HUCIOJIb3Ys
¢usznyeckue BENUYMHBI (TeMmIepaTypa, BHYTPEHHSS SHEPrus, KOJMYECTBO
TEIJIOTHI, YAEJIbHAsI TEIUIOEMKOCTh BEIECTBA, yJEJAbHAs TEIUIOTA IUIABIICHUS,
yAelbHAsl TEIJIOTa MapooOpa3oBaHUs, YJeJdbHAas TEIUIOTa CropaHusl TOIJIUBA,
KO3 (PUIIMEHT TMOJEe3HOr0 JEWCTBHS TEIJIOBOM MAalIMHBI, OTHOCUTEIbHAs
BJIQXXHOCTh BO3AYyXa, DJIEKTPUYECKMM 3apsij, CHJIAa TOKA, DJJIEKTPUUYECKOE
HaIPSDKEHUE, CONPOTUBIIEHUE MPOBOJHMKA, YAEIBHOE COIPOTHUBIICHHE BELIECTBA,
paboTa W MOIIHOCTh 3JEKTPUYECKOTO TOKAa), IpPHU ONHUCAHUU TPaBUIBHO
TPakTOBaTh (PU3MYECKUNA CMBICT MCHOJIb3YEMBIX BEJIMYMH, OOO3HAYEHUS U
CAVHUIIBI (DU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBA3BIBAIOLIME JIAHHYIO
(Gu3NYECKy0 BEIMYMHY C JAPYTUMHU BEJIMUYWHAMH, CTPOUTH IpapUKu H3YYEHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUUYNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SIBICHHUS M IMPOLIECCHI, MCIOIb3Ys
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO--KUHETUYECKON TEOpUH CTPOEHHUS BEUIECTBA,
NPUHIMI CYHEPIO3UIMKU ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHS
3apsna, 3akoH OMa s yyacTka uend, 3akoH Jxoyns—JIeHna, 3aKoH coOXpaHeHUs
SHEPrUH, MPHU STOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alHMCHIBAThH €T0
MaTEMaTUYECKOE BbIPAKECHUE;

OOBACHATHh (PU3UYECKUE MPOLECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTYaLHI [IPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISIBIISATD
IPUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB
c omopoi Ha 1—2 H3yYEHHBIX CBOMCTBA (DU3MUECKHUX SBICHUH, (DU3HMUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;



pemiate pacu€THbIe 3aJayd B 2—3 JCHCTBHS, HCIONb3Ysl 3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a YCIOBHS 3a/adyd
3alliChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK JAaHHBIX [JIsI PEIICHUs
3a/layd, BBIOMpaTh 3aKOHBI W (GOpMYJbl, HEOOXOoAWMBbIE IJsi €€ penieHus,
MPOBOJIUTH PACUEThl U CPABHUBATH MOJYUYEHHOE 3HAYCHUE (PU3NYECKON BEITUUYUHBI
C U3BECTHBIMU JaHHBIMH;

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOUIM (PUIUUECKUX
METO/IOB, HCIOJNb3ysd OINKMCAHHE UCCIENOBAaHUS, BBIICIATH MPOBEPsSEMOE
MPEANOJIOKEHNEe, OLEHUBATh MPABWIBHOCTh MOPSIKA MPOBEICHUS HCCIEIOBAHUS,
JieaTh BBIBO/IBI,

IPOBOJANUTH OMBITHI N0 HAOMIOACHUIO (U3NYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB TN (KamWJUIAPHBIE SIBJICHUS, 3aBUCUMOCThH JAaBJIEHHUS BO3JIyXa OT €ro
00bEMa, TeMIepaTypbl, CKOPOCTH IIpollecca OCTBIBAaHHS M HarpeBaHUs IpH
U3IYyYEHUH OT I[BEeTa M3JIydarolled (MOTJIOMIAoIei) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ IMOBEPXHOCTH,
ANEKTPU3ALMUs TEJT U B3aUMOJEHCTBHUE AIIEKTPUUECKUX 3apsAI0B, B3aUMOJAEIHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyalU3allisl MArHUTHBIX TIOJIEH TOCTOSTHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa,
CBOMCTBA AJIEKTPOJBUraTeNsl MOCTOSSHHOTO TOKA): (pOpMYIHpOBaTh MPOBEPSEMBbIE
NPEANoJOKEHUsA, COOUpaThb YCTAHOBKY U3 NPEIJIOKEHHOIOo 000pyAOBaHUS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOIBL;

BBITIOJIHATh TMPSAMbIE HU3MEPEHUS] TEMIEpPaTypbl, OTHOCUTEIHHOW BIIAKHOCTHU
BO3/lyXa, CUJIbl TOKA, HANPSHKEHHUsI C MCIOJb30BaHUEM aHAJIOTOBBIX MPHUOOPOB U
JATYMKOB (DU3NYECKUX BEIUYMH, CPaBHUBATH PE3YJIbTaThl U3MEPEHUN C y4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTU OAHOU (PU3UUECKON BETUUYUHBI OT IPYroi
C WCIIOJIb30BAHMEM NPSIMBIX H3MEpEHUNl  (3aBUCUMOCTh  COINPOTUBIICHHUS
OPOBOJHUKA OT €ro JJIMHBI, IUIOIIAAN IONEPEYHOro CEYEHUS M YAEIbHOTO
COMPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA, WIYILIETO 4Yepe3 MPOBOJIHUK,
OT HanpsDKeHWs] Ha MPOBOAHHUKE, MHCCIEJOBAHUE IIOCIEA0BATENLHOTO H
napajyieIbHOTO  COEJUHEHUH MPOBOJHUKOB): IJAHUPOBATh MCCIIEIOBAHUE,
coOMpaTh YCTaHOBKY M BBIMOJHATH U3MEPEHHUs, CIEIysl MPEAIOKEHHOMY IUIaHy,
(bUKCUpOBaTh PE3yJIbTATHI MOTYUYEHHON 3aBUCUMOCTH B BUE TAOIHI] U TPadUKOB,
JienaTh BBIBOJIBI MO Pe3yJibTaTaM HCCIIEIOBAHUS;

NPOBOJAWTH  KOCBEHHBIE  HM3MEpeHHs  (PHU3MYECKMX  BeIWYWH  (yAenbHas
TEIUIOEMKOCTh BEILECTBA, COMPOTUBJICHHE MPOBOAHMKA, paboTa MW MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJeaysl TMpeAoKeHHONM WHCTPYKUMH, W BBIYUCIATH 3HAYCHHE
BEJIUYUHBL;



coOmoaTh mpaBuia TEXHUKH Oe30MacHoCTH mpu paboTe ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYCHHBIX MPHOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOPOW Ha UX ONHUCAaHMS (B TOM YHMCIE: CUCTEMa OTOIUIEHHUS JJOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEpMETP, BOJBTMETP, CUETUUK DIEKTPUUECKON
SHEPTUH, AIIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTeIbHBIC SIEKTPOIPUOOPHI
(mpuMepsI), JIEKTPUYECKHE MPEAOXPAHUTEIH, IIEKTPOMArHUT, JIEKTPOJBUTATENb
IOCTOSIHHOTO TOKa), HCIIOJIb3Ys 3HAHUS O CBOMCTBaX (M3WYECKUX SBICHUN U
HeoO0XoauMble (PU3NUYECKNE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOIICTBA U M3MEPUTENIbHBIE PUOOPHI N0
CXeMaM M CXEMaTU4YHbIM pUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETpP, JIBUraTreib BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl JJIEKTPUYECKUX IeNel C MOocIeA0BaTEIbHBIM U
napajuleJbHBIM COEIUHEHHEM JJIEMEHTOB, pa3jiuyas YCJIOBHbIE OO0O3HAYEHUS
AIIEMEHTOB JJIEKTPUUYECKUX LENEH;

IPUBOJUTH MpUMEPHl (HAXOAUTh HHPOPMALMIO O MPUMEPAX) MNPAKTUUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
0e30MmacHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXaroUIEH Cpeie;

OCYUIECTBJIATh MOUCK MH(pOpMaIMK (pu3nUecKkoro coaepxkanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCSA 3HAHUM U MyTEM CPAaBHEHMS JIONOJIHUTEIbHBIX MCTOYHHKOB
BBIIEIATh MH(GOPMALIMIO, KOTOpas SIBISIETCS MPOTHUBOPEUYMBOM WM MOXKET OBITh
HEJO0CTOBEPHOM;

UCIIOJI30BaTh TMPHU BBIMOJHEHUM YUYEOHBIX 33JaHUM HAyYHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHHUs, CIIPABOUYHbIE MAaTEpHalbl, PECYPChl CETU
WuTepHer, BiageTh Npu€MaMy KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE NMHUCbMEHHBIE U KPATKUE YCTHBIE COOOLIEHUs, 00001as
WH(DOPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MYECKOrO COAEpNKaHUS, B TOM
yycie MyOJU4YHO MPEACTaBIATh Pe3ybTaThl MPOECKTHOW WIIM MCCIIEN0BATEIBCKON
NESTENIbHOCTH, MPU 3TOM TPAaMOTHO HCHOJB30BaTh HW3YUYECHHBINM MOHATUHHBINA
anmnapar Kypca GU3MKH, COMPOBOKIAThH BHICTYIIJICHUE NPE3EHTAIUEH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HMCCIEIOBAHUNA (PU3UYECKHUX IMPOIIECCOB
pacnpenenarb OOA3aHHOCTM B TpYINE B COOTBETCTBUU C TOCTaBICHHBIMU
3aJjauaMM, CJICTUTH 3a BBIMIOJHEHUEM IUIaHa JEHCTBUI M KOPPEKTHPOBATH €rO,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JAESTEIbHOCTh TPYIIIbI, BRICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJEHCTBHE, TMpOSBISAA  TOTOBHOCTh  pa3pelaTh
KOH(JIUKTHI.



TemaTHueckoe muIaHnpoBanue 8 kiace

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (uudposbie)
Ne ni/m Y —— Beero KoﬁnTpo.m,HLIe HpﬁaRanecmle 0Bpa30BATETBHBIE
padoThI padoThbI pecypei
Pazjnen 1.TensoBble siBJeHNsI
. bu6mmoreka [IOK
11 Crpoenue 1 cBOHCTBA BemecTBa ! 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Temoseie nponeccer 21 1 > https://m.edsoo.ru/7f4181ce
Uroro mo pasaeny 28
Pazjien 2.2JiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJIEKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella U 7 0 1 bubnuotexa [JOK
' HUX B3aUMOJEUCTBHE https://m.edsoo.ru/7f4181ce
N . bubmuorexa [JOK
2.2 TTOCTOSIHHBII SJEKTPHIECKHUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 MarHuTHbe sBICHHA 0 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 ONEKTPOMArHHTHAA HHAYKIS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
[ToBTOpEHME 3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145
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KounuecTBo yacos DJIEeKTPOHH
Kont bI€ JTomamnee
Ne u(ppoBbIe
Tema ypoka poab | Ilpakru| uupp 3aJaHHe
n/m Bcero Hble | 4eckue | OOpasoBare
pabo | paOorbl  JIbHBIE
ThI pecypchl
o bubnuoteka
CHOBHBbIE TOJIOKEHUSI MOJIEKYJISIPHO- OK 51
1 KMHETHYECKON TEOPUHU U UX ONBITHBIC 1 1
S https://m.edso
AITBEPIL 0.1u/ff0a5256
2 Macca 1 pasmep aTOMOB U MOJIEKYJI 1 §1
bubnmoreka | §2
3 Monenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOTO 1 LIOK
COCTOSIHU BEUIECTBA https://m.edso
0.ru/ff0a540e
OOBsicHEHHE CBOWCTB TBEPIOTO, KHUIKOTO H §2
4 ra3o00pa3HOro COCTOSHUH BEIIeCTBa Ha 1
OCHOBE II0JIOKEHUI MOJIEKYJISIPHO-
KMHETHYECKON TeOpUHU
bubnuorexa | §2
OK
5 Kpucrannmueckue u amopdusie Tena 1 1
P pd https://m.edso
0.ru/ff0a5800
bubnuotexa | §3
6 CmauvBaHMe U KallWJUISIPHOCTb. 1 [HOK
[ToBepXxHOCTHOE HaATsKEHUE https://m.edso
0.ru/ff0a5530
bubnmoreka | §3
OK
7 TennoBoe pacliupeHue u cxaThue 1 1
P P https://m.edso
0.ru/ff0a5a26
8 Temneparypa. CBsi3b TEeMIIEpaTypbl CO 1 §4

CKOPOCTBHIO TCIIJIOBOT'O ABUKCHU A YaCTHIL
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bubnmuorexa | §5-6
9 Buytpennsist sneprus. CriocoObl n3MEHEHHS HOK
BHYTPEHHEHN SHEPruun https://m.edso
0.ru/ff0a5c60
bubmuoreka | §7-9
OK
1 B 1
0 Wbl TETIONepeaun hitos-//m.edso
0.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakrnyeckoe BHOG§HOTGKa
11 WCII0JIb30BAHUE TEIJIOBBIX CBOMCTB BEILIECTB U Htt s-//m.edso
" _u
MaTepHUasoB B IEJISIX YHEPTOCOEPEIKESHUS 0.ru/ff0a65c0
bubmmoreka | §10-11
KonnuecTBo TennoTel. Y aenpHas LHOK
12
TEIUIOEMKOCTh https://m.edso
0.ru/ff0a6976
bubnuoreka | §12
13 VYpaBHeHue TemnoBoro 6ananca. TemiooOMeH IIOK
U TEIJIOBOE PaBHOBECUE https://m.edso
0.ru/ff0a7088
JlaGopaTopHas padora Ne 1 Bubnmoreka
14 "Mccaenopanue siBJICHHS TENJI000MeHA LIOK
NpU CMEIIMBAHUU XO0JI0AHOHN U ropsiuen https://m.edso
BoOabI" 0.ru/ff0a6a98
Pacuer konmyecTBa TEIIOTHI, HEOOXOIUMOTO §12
15 JUTsl HAarpeBaHUsl TeJla ¥ BBIIEIIEMOT0 UM TPU
OXJIAXKICHUH
bubnuoteka
16 JlabopaTopnasi padora Ne2 "Onpenesienne LIOK
yAeJbHOM TenJI0eMKOCTH BemecTna' https://m.edso
0.ru/ff0a6bb0
bubnmuortexa | §13
17 DHeprus TOIUMBa. Y IeibHas TEIIoTa ILIOK

CTOpaHHMsI

https://m.edso
o.ru/ff0a7b5a
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I bubnmuorexa | §15-17
JIaBJICHUE U OTBEPJICBAHUE LIOK
1 K CK eJ1. Y ielbHas TeIioTa
8 pncrznnnqe uX Ten. Yaen hitos//m.edso
[UIABICHHA 0.ru/ff0a71d2
bubnmnoreka
19 JlaGoparopuasi padoraNe3 "Omnpenesienue L[IOK
yIeJbHOM TeI10ThI IJIaBJIeHus Jbaa' https://m.edso
0.ru/ff0a72fe
bubnmorexa | §18
[TapooGpa3oBaHue U KOHICHCAIIHS. LHOK
20
Hcnapenue https://m.edso
0.ru/ff0a740c
Kunenue. Y aenapHas Temiora Bubiuorexa | §21-22
21 mapoo0pa3oBaHus U KOHJICHCAIIUH. LHOK
3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT https://m.edso
aTMOC(EPHOTO JTaBJICHHS 0.ru/ff0a786¢
bubmuoreka | §20
Bnaxxnocts Bozniyxa. Jlaboparopuasi padora LIOK
22 " ” )
Ne4 "OnpenesieHue OTHOCHTEIbHOM https://m.edso
BJIQJKHOCTH Bo3ayxa' 0.ru/ff0a7628
23 Pemrenue 3amau Ha onpeneneHne BIaKHOCTH
BO3/IyXa
[IpuHIMIBI pabOTHI TEMJIOBBIX JBUTATENEH. §23-25
24 [TapoBas TypOuHa. [IBurareias BHyTPEHHETO
CropaHus
bubnunorexa | §27
o5 KIIJI TermoBoro asurarens. TemnaoBeie LHOK
JIBUTATENIM U 3aLIUTa OKPYKAOLIEH CPeIbl https://m.edso
0.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U NPEBPAILCHHs SHEPTUU B
TEIUTIOBBIX MpoIIeccax
7 [ToaroroBka Kk KOHTPOIBHOU paboTe MO TeMe bubnmnoreka
"TemnnoBsie siBeHUs. MI3MEeHEHNE arperaTHpIx I[HOK
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COCTOSIHUH BerecTna"

https://m.edso

0.ru/ff0a83f2
KountpoJabHas padora Nel no teme BI’IOG£HOTeKa
28 "TensioBble siBjeHusi. U3menenue .
arperaTHbIX COCTOSIHUI BemecrBa' https://m.edso
P n 0.ru/ff0a86ae
29 Dnektpuzanus Ten. [[Ba posia aIeKTpruIecKux 8§27
3apsi0B
30 VYpok-uccienoBanue "IneKTpU3alus Tel
WHAYKIMEH U PU COTPUKOCHOBEHUM"
bubmuorexa | §29
31 B3anmopeiicTBre 3apsyKeHHBIX Tell. 3aKOH LIOK
Kynona https://m.edso
0.ru/ff0a87e4
Dnektpuueckoe nosie. HampsixkeHHOCTh EI’IO(SIJZHOTeKa
32 AeKTpUYecKoro noiist. [TpuHiun
CyIie 1?1031/1 WH JIEKT I/qucm/lllx noJjen https://m.edso
ymep 1t JICKTP H 0.ru/ff0a8ala
33 Hocurenu snmekrpuueckux 3aps10B. §30-31
DneMeHTapHbIi 3apsa. CTpoeHue aTroma
bubnuortexa | §28,32
34 HpOBOI[HI/IKI/I U TUDJICKTPUKH. 3akoH LHOK
COXpaHEHUs IEKTPUIECKOTO 3apsiaa https://m.edso
0.ru/ff0a8ef6
bubnuoteka
35 Pemrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB LHOK
JJIEKTPUYECKUX 3aps 0B https://m.edso
0.ru/ff0a90cc
9 o bubnuoreka | §34
NIEKTPUUYECKHUM TOK, YCIOBUS €T0 LIOK
36 CyIecTBOBaHMs. VICTOUHUKH SIEKTPUIECKOTO
TZKHIa P https://m.edso
0.ru/ff0a95a4
bubnunorexa | §37
37 JIecTBHSI 2IEKTPUUECKOTO TOKA [HOK

https://m.edso
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0.ru/ff0a96h2

VYpok-uccnenosanue "Jleiictue

38 3JEKTPUYECKOTO NOJII HA MPOBOIHUKYU U 1
JUAJICKTPUKH"
bubnmuorexa | §36
39 DNEeKTPUUYECKUM TOK B METAJLJIaX, JKUJIKOCTAX [IOK
W razax https://m.edso
0.ru/ff0a9838
40 DJeKTpUYecKas Ieb U €€ COCTaBHbBIC YaCTH 8§35
Cuia Toka. Jlabopatopnasi pab6ora Bubmiorexa | 538
41 NeS"U3mepenne u peryJiMpoBaHue CHJIbI 0.5 LOK
ToKa" https://m.edso
0.ru/ff0a8bd6
DneKkTpuyeckoe HanpsukeHue. BonbTmerp. BI’IO(SIJZHOTeKa 539
42 JlabopaTopHas padora Ne6 "U3mepenue u 0.5 Htt s-//m.edso
ps://m.
peryJinpoBaHue HANPsiKeHus " 0.1u/ff0a%e 14
bubnuoteka | §40
43 ConpoTuBieHNEe MPOBOAHUKA. Y A€IBHOE I[IOK
CONPOTHUBIICHNE BEILIECTBA https://m.edso
0.ru/ff0aa738
JlabopaTopnasi padora Ne7'3aBucumoctnb bubnuoreka
44 JIEKTPUYECKOI0 CONPOTUBJ/IEHUA 1 LHOK
NPOBOJAHHMKA OT €ro JJIUHBI, II0LAAU https://m.edso
NOINEPEYHOro ceYeHus1 M MatepuaJia' 0.ru/ff0aa738
bubnuoteka
45 3aBHCHUMOCTE CUJIBI TOKA OT HampsHKSHUS. ]_[OK
3akoH OMa AJ1s ydacTKa Lenu https://m.edso
0.ru/ff0aa44a
JlabopaTopnasi pabora Ne8 "UccinenoBanue BuGnnoreka | $40
46 3aBHCHMOCTH CHUJIbI TOKA, HAYLIET0 Yepe3 1 [HOK
pe3ucTop, OT CONPOTHBJICHHUS PE3UCTOPA U https://m.edso
HANpsi’KeHus1 Ha pe3ucTope’ o.ru/ff0aa04e
47 [TocnemoBarenbHOE U TAPAILICIBLHOE §44-45
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COCAMHCHUS ITPOBOAHHUKOB

JlabopaTopnasi pabGoraNe9 "IIpoBepka bubnuoreka
48 NMPaBUJIA CJI0KEHUS HANIPSIZKEHUI NPHU HOK
10CJIe0BATEJIbHOM COCAUHEHHNH ABYX https://m.edso
pe3ucTopos' 0.ru/ff0aaa58
JlaGoparopunasi padora Nel0 «''IIpoBepka E{IgEHOTeKa
4 NpaBuJia IJisl CWIbl TOKA NPH
9 P A P " https://m.edso
napauieJIbHOM COeJMHCHUH Pe3UCTOPOB 0.ru/ff0aad e
bubnuoreka
50 Pewrenue 3amau Ha npumeHeHue 3akoHa Oma L[IOK
JUISL Pa3JIMYHOTO COCIMHEHHUS POBOIHUKOB https://m.edso
0.ru/ffOaaf8a
bubnuortexa | §46-47
PaboTa 1 MOIIHOCTB ANIEKTPUYECKOTO TOKA. LHOK
51 )
3akoH Jxoyis-JIeHna https://m.edso
0.ru/ff0ab124
JlabopaTopnasi pabora Nell" Onpenenenne E[I/gIgHOTeKa
2 Thl 1 MOIITHOCTH 3JIEKTPHYECKOT0
> 2316(2,, m P https://m.edso
0.ru/ff0ab3e0
48-49
DneKTpuuecKue enH U MOTpeOuTenu E[I/gIgHOTeKa 5
7 .K
53 aNeKTpuyecKkoil sHepruu B ObiTy. KopoTkoe httos://m.edso
3aMbIKaHue 0.ru/ff0ab660
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe bubnuoreka
54 "DnekTpudeckue 3apsabl. 3apsHKEHHBIE Tea U L[IOK
X B3anMoIeHCTBHA. I1oCcTOSHHBIN https://m.edso
AJIEKTPUIECKUM TOK" 0.ru/ff0abd2c
KonTtpouabHnas padora Ne2 mo teme bubnuoreka
55 "JaekTpuYecKUe 3apsaabl. 3apsAKeHHbIe L[IOK
TeJ1a U uX B3aumoaencreus. [locTosTHHbIH https://m.edso
JJIeKTpUYecKHii TOK" 0.ru/ff0abea8
56 IlocTosiHHBIE MarHUTHI, UX B3aUMOJCHCTBHE §50
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bubanoreka

57 VYpok-uccnenosanue "M3yyenue nonei 1 IIOK
ITOCTOSIHHBIX MarHuToB" https://m.edso
0.ru/ff0ac3d0
bubnmuoreka | §51,54
58 MarnutHOoe nosje. MarautHoe noJie 3eMIH U L[IOK
€ro 3Ha4eHME Ul KU3HU Ha 3emiie https://m.edso
0.ru/ff0acOba
OmnsiT DpceTesia. MarHUTHOE HOJIE Bubmiotexa | §52-53
59 ANEKTPUYECKOr0 TOka MarHuTHoe mnose U‘OK
KATYIIIKE ¢ TOKOM https://m.edso
0.ru/ff0acld2
[IpuMeHEeHHE 3TIEKTPOMArHUTOB B TEXHHKE. bubnnorexka | $53
60 JlabopaTopHas padora Nel2'"U3yuenne 05 LIOK
AeficTBUSA MArHMTHOIO I10JISI HA IPOBOAHUK https://m.edso
¢ Tokom" 0.ru/ff0ac74a
DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA. 8§57
Hcnonb3oBanue anekTpoaBuraTeneii B bubnuoreka
61 TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE. [HOK
JlabopaTopnas padora https://m.edso
Nel3"KoHcTpyupoBaHue U M3yueHHue o.ru/ffOac86¢
padoThl 3y1ekTpoABUraTes'"
62 OnsiTel Dapanes. 3aKOH AIEKTPOMarHUTHOM §59-60
nHaykuu. [Ipasuio Jlena
Onexrporereparop. CriocoObl MOTyYeHHS §61
63 AIIEKTPUUECKONW PHEPTUH. DIEKTPOCTAHINH HA
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTHH
64 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
"DNEeKTpUUECKUE U MAaTHUTHBIC SIBJICHUS"
bubnuoreka
65 KonTtpouabHnasi paéoraNe3 mo teme LIOK
"JyiekTpUYecKHe U MATHUTHBbIE ABJIeHuA" https://m.edso
0.ru/ff0ach14
66 [ToBTOpenue Tems! "TeruioBele sABneHU" bubnuoreka
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LIOK

https://m.edso
o.ru/ff0acche

bubnuoreka
67 [ToBTOpenue tembr "lIlocTosiHHBIN 1 LIOK
3IEKTPUYECKUNA TOK" https://m.edso
o.ru/ffOacdc6
68 IIpomeskyTounas arrectauus .Utorosas 1
KOHTPOJIbHAasA padoTa.
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

METOINYECKHUE MATEPHAJIBI V1A YYEHUKA
» ®usuka, § xknacce/ [lepsimkun .M., A. . UBanos. MockBa «IIpocBemenue» 2023 .

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. depepansvHana paboyan nporpamma | dusmka. 7-9 knaccol (6a30BbIN ypoBeHb).2023 rog,

2 Ilepormkua M.M.. ®usnka. 8 kimacc. YueOHuK a1 001meoopa3oBaTenbHbIX yupexaenuii . M.: I1pocsemenne 2023
.bazoBbIil YpOBEHb.

3. Jlykammk B.U. CoopHUK BOompocoB u 3aj1ay no usuke. 7-9 ki1. — M.: [Ipocsemienue, 2010. —192c.

4. Kupuk JI.A. ®u3uka — 8. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIBbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA,
2013.

5. ActaxoBa T.B. ®u3suka. 8. JlabopaTopusie padoThl. KonTpoabsublie 3amnanus. —Caparos:Jluieit, 2014.

6. «KonTtpoasHo-u3mMepuTenbubie MaTepuansl. dusuka. 8xkinacc/Coct. H.U. 3opun. — 2-¢ uza.,nepepad. — M.:BAKO, 2013.
7. Mapon A.E. ®usuka. 8 kiacc: yuedbHo-merogudeckoe rmocooue/ A.E. Mapon.- M.: Jlpoda, 2011.- 123c.:

8..H.B. ®unonosny Metoanueckoe mocodue 2015 M. [Ipoda

9.A.E. MapoH, E.A. Mapon CamocTosTelIbHbIC U KOHTPOJIbHBIE paboThi-8 Kiacc 2017 M. Jlpoda



10.B.B. Illaxmarosa ,0.P. llledep Auarnoctuueckue padbotsl -8 kiacc 2016 M. Jlpoda

11.A.E. Maposn, E.A. MapoHn, C.B. ITo3olickuii . CoopHuk BompocoB u 3a1a4 . Mocksa :IIpocsemenne ,2023 roa

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

8 KIIACC

1. bubnmnoreka — Bcé€ o npeamery «duszukay. — Pexxum goctymna: http://www.proshkolu.ru

2. BugeoonsITel Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

3. Enunast kosuiekius mudpoBbix 00pa30BaTelIbHBIX pecypcoB. — Pexum goctyma: http://school- collection.edu.ru

4. lHTEpecHbIe MaTeprallbl K YpokaMm (PH3UKH 10 TeMaM; TECTHI 10 TeMaM; HarJISIIHbBIC OCOO0Hs K ypokaM. — Pexxum
nocryma: http://class-fizika.narod.ru

5. Ludpossie oOpazoBaTenbHbIC pecypchl. — Pesxkum noctyma: http://www.openclass.ru

6. DnexkTpoHHbIe yueOHUKH 10 ¢usuke. — Pexxum pocryna: http://www.fizika.ru



I'paduk 1ab0paTOPHBIX M KOHTPOJIBHBIX PadoT o ¢usuke B § kiaacce Ha 2023-2024 yyeOHbIii rog

JlaGopaTopHbie padoThI

8 ki1ace
Ne JIP [ara
HaumeHoBaHue J1a00paTOPHBIX padoT 1o IaHy | ¢akr
1 OmnpeneneHne KOJIUYECTBA TEIUIOTHI, TOJyY€HHOE BOAOH MPH TEIUIOOOMEHE C HarpeThIM
METAJUIMYECKUM [IUJIMHAPOM.
2 Onpenenenue y1eabHON TEMJIOEMKOCTH BELLIECTBA.
3 Onpenenenne yaeabHOU TeIUIOTHI IJIaBJISHUS Jibaa"
4 Omnpenenenue
OTHOCHUTEJIbHOM BJIAKHOCTH BO3/yXa.
5 W3mepenue 1 peryJnpoBaHue CUIIbl TOKA.
6 W3mepeHue u peryiupoBaHue HAPSHKEHMUSL.
7 3aBUCUMOCTb JIEKTPHUUECKOTO CONMPOTUBIEHUS IPOBOJHUKA OT €0 JJIMHBI, IUIOLIaH
MIONEPEYHOr0 CEUYEHHUs U MaTepuaia”
8 HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa M HANpPSKEHHsI Ha PE3UCTOPE.
9 IIpoBepka nmpaBuiia CII0KEHMSI HAITPSHKEHUH ITPU [TOCIIEA0BATEIBHOM COEIMHEHUH JIBYX
PE3UCTOPOB
10 IIpoBepka nmpaBuiia AJIs CUIIBI TOKA ITPH MTAPAJLIENBHOM COEMHEHUH PE3UCTOPOB
11 Omnpenenenne pabOTHI JIEKTPUUECKOTO TOKA, UIYIIETO uepe3 pe3uctop. OnpenencHue
MOIIHOCTH 3JIEKTPUYECKOT0 TOKA, BBLIEISIEMON Ha PE3UCTOPE
12 W3ydyeHne qeiCTBUSL MAarHUTHOTO T10JIsI HA IPOBOJHHUK C TOKOM.
13 KoHncTpyupoBanue u u3yueHne padoThl IEKTPOABUTATENSL.
8 k1acc KonrposabHbie padoThl
Ne KP Hara
HanmeHoBaHMe KOHTPOJIBHBIX PadoT no miany | d¢akr
1 BxonHoii KOHTPOJIB
2 TenoBsle siBneHUs. MI3MEHEHNE arperaTHbIX COCTOSIHUN BELIECTBA




3 DJIEKTPUYECKHE U MATHUTHBIE SIBJICHUS

4 DIIEKTPUYECKUE 3apsiibl. 3apsKEHHbIC TeJla U UX B3auMoJieucTBuUs. [locTosTHHBIN
3JIEKTPUYECKHUM TOK.

5 [IpomexyTouHas atTectauus. iToroBasi KOHTpoJibHasi paboTa
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